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BUPYC BAKIIUHBI OT PEITPOJAYKTUBHO-PECIUPATOPHOI'O CHHIPOMA
CBUHEN

JlaHHas 3asiBKa 3asiBJI€T IPEUMYILECTBO IpuopureTa B 3asiBke Ha nateHT CIIA cepus Ne
62/296658, nogannoii 18 ¢espans 2016 roma, KoTOpas BKIIOUEHA B JAHHOE ONHCAHHE BO BCEH
€€ MOJIHOTE NOCPEACTBOM CCBUIKH.

JanHoe m300peTeHHne OTHOCHTCA K  MOAU(PHUIMPOBAHHBIM SKUBBIM  BHpyCam
PENPOAYKTUBHO-PECITUPATOPHOIO CHUHApPOMA CBHUHEH. MoauduuupoBaHHBIE KHBBIE BHUPYCHI
UCTIONB3YIOTCSL B BAKIMHAX, OCOOEHHO B BAaKIMHAX, KOTOpPble OOECNEYMBAIOT 3AIUTy OT
reTepOJIOTHYHBIX BUPYCOB.

PenponyktuBHo-pecniupatopubiii  cungpom  ceuHer  (PPCC),  mepBoHauyanbHO
Ha3bIBaeMblll «3arajouHass OONe3Hb CBUHEH», BIEpBble ObLT omucaH B EBpome, HO Temepb
pactpoctpaHen Bo Bcem Mupe. PPCC BbI3bIBaeT MO30HHE a0OPThI, MEPTBOPOKIACHHS WU
Oecruiofne y pPa3sMHOMKAIOLIMXCS CBMHOMATOK M PECIHUPATOpHble 3a00JIeBaHUS, CHIKCHUE
HoKasaTejnedl pocTa M Jake CMepPTb B NHTOMHUKAaX W IPU  BbIPAIMBAHUW/CBUHEH B
3axnounTenpHol cranuu otkopma. PPCC exxeronHo mpuBOAUT K SKOHOMHUYECKUM IIOTEPSIM B
pazmepe Oosnee 600 MUIITHOHOB OJUTAPOB TOJIBKO B CIITA.

Cumnromel 3apaxenusi Bupycom PPCC y B3pocibIX CBHHEH BKIOYAKOT, 0e3
OTpaHUYEHUs], CHU)KEHHE alleTuTa, JETaprulo, JIUXOPAAKy U MMOBEIEHUYECKUEe U3MEHEHUs, TaKue
KaK TNoTepsl paBHOBECHs, KPYKE€HHE U MaJeHue B CTOPOHY. bepeMeHHble CBUHOMAaTKU MOTYT
NPEXIEBPEMEHHO OTMOPOCHTHCS, NPEPBATh OEPEMEHHOCTh WJIM POXKAATh MYMHU(HUIIMPOBAHHBIX
WIH MEPTBOPOXKIEHHBIX mopocsit, U A0 10 % OepeMeHHBIX CBHHOMATOK MOIYT yMEpeTb OT
3apaxxenusi Bupycom PPCC. 3apakeHHBIe MOpOCSATa UMEIOT BBICOKUIN ypOBEHb CMEPTHOCTH 10
OThEMa, YacTo cjiadble, U MOTYT HUMeThb OTeK BOKpyr rna3. Mudekuus supyca PPCC B
NUTOMHHUKAX OTJIYUEHHs] WJIM TIPH BBIPALIMBAHUHN/3AKIFOYUTEIBHON CTaJUHd OTKOPMa CBHHEH
MOXET TPHUBECTH, Oe3 OrpaHWYeHHUs, K CHIDKEHHIO TPHOABKH K BECy, PECIUPATOPHOMY
IUCTPECCY, TSDKEIIOMY WM OBICTPOMY JABIXaHUIO, ISITHUCTOMY MOKPACHEHHIO KOXH U
B3BbEPOLICHHON LIEPCTH.

Bupyc PPCC npencrasnsier co0oit 000m04edHbIH BUPYC € MPUMEPHO 15 KO, THMHEHHBIM,
ogHouenodeyHeiM PHK-reHOMOM ¢ MONOXUTENBbHOW LENbIO, W BHUPYC KIACCHQHULMPOBAH B
ceMencTBO Arteriviridae. Ha cerogHsIIHUI NeHb B T€HOME HUACHTU(UIIMPOBAHO MO MEHBIIEH
Mepe AeBATb OTKPBITBIX pamok cuutbiBaHusA. Bupycel PPCC nenstcs Ha nBa obumx moxTumna.
Esponetickuit noarun, supycel PPCC tumna 1, ummoctpupyrorcs mrammoMm Jlenucran, B TO

BpeMs Kak BUpychl Tumna 2 ceBepoamepukanckoro PPCC unmoctpupyrores mrammoM VR-2332.
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JlBa moxaTuna MoryT umerb okoso 60 % HAEHTUYHOCTH IOCJEN0BATEIbHOCTU B CBOUX
reHoMax, U Jla)ke BHYTPU MOJATUIIOB UHAUBUAYaJbHbIE IITAMMBI MOTYT BapbUPOBATLCSA A0 OKJIO
20 % B WAEHTUYHOCTH MX T€HOMOB. JTa M3MEHYHBOCTH OCJIOKHWIIA pa3pabOTKy BaKLUH IS
s¢dexrusHoro neuenus w/mmn npodunaktukn PPCC. MoauduunpoBaHHble BApUAHTBI KUBBIX
BupycoB (MLV) Bupyca PPCC moryt renepupoBaTh HMMYHUTET NPOTUB 3apaKEHUS] BHPYCAMHU
PPCC, Ho Bakumna Hambonee s¢dekrnBHa, korma mpobnema cszaHa ¢ supycom PPCC,
reHernyeck romonorndebiM MLV, Bakmuaer MLV Opun MeHee 3G (eKTHBHBI NPOTUB
3apa’KeHUs1 reTepoornyHbpiMu BupycamMu. Kpome toro, MLV npoaeMOHCTpUpPOBaIu HEKOTOPYIO
peBEpPCHI0 K BHUPYJEHTHOCTH, TaK 4YTO BHUPYC BakIUHbl BbI3bIBaET 3a0oieBaHue Yy
BaKIL[MHUPOBAHHBIX JKMBOTHBIX. BakIuHbl, conep:kalye HHAKTHBUPOBAaHHbIE (T. €. yOHUTbIE)
Bupycsl PPCC, wumeror nyumme npodunu Oe3onacHOCTH, HO 3((EeKTHBHOCTb IPOTUB
reTepOJOrMYHOIO 3apPaKEeHUsl OTPAHUYEHA.

ITockonbky pelictByrome BakuuHbl PPCC  He 1OeMOHCTPUPYIOT —JOCTaTOYHOM
6ezomacHoCTH M 3()(HEKTUBHOCTU U CHIDKEHHMS SKOHOMHYECKHMX MOCIEACTBUI 3apaKeHUsI
BupycoM PPCC, HeoOXonuMbl HOBbIE U yJIyYIIEHHbIE BaKIMHBL [IpeanodTuTensHo, 4ToObl STH
BAaKIMHBI ObUTH Oe30macHbIMU U 3¢ dekTHBHBIMU. Eciii BakunHbI coneprkat ocinadneHabii MLV,
To ocnabnerHbie MLV He NOKHBI JE€MOHCTPHPOBATb BO3BPAT K BUPYJEHTHOCTH, HYTOOBI
CUMTaThCsl OE30macHBIM ISl WCIOJIB30BAaHMS B IOJIEBBIX YCIOBUsIX. Hampumep, myrem
ananrtanuu mramma PPCC x pocty B kiieTkax KyJbTypbl TKAHU B Te€UEHUE MO MeHbIuel mepe 80
naccakel, WJIM MpeArnodyTUTeNbHO Mo MeHbuiell mepe 100 maccaxeir, MLV He pomkeH
JEeMOHCTPUPOBATh BO3BPAT K BUPYJEHTHOCTH. UTOOBI ObITh 3((EKTUBHBIM, IITAMM BHpYCa
BAKLUHBI JOJUKEH OBITh CIIOCOOEH BBI3bIBATH 3AIMUTHBI WUMMYHHTET y CBHHBH NPOTUB pPsila
¢dunorenerudecku pasHooOpasHeix mrammoB PPCC nukoro tuma. IIpeamodyTurensHO HOBBIH
mramMM Bupyca BakuuHbl PPCC mor Obl BRI3bIBATH 3AIIUTHBI UIMMYHUTET Y CBHHBH IMPOTHUB 10
MEeHbLIEH Mepe Tpex (PUIoreHeTHIecku paznoodpasHbix mramMmoB PPCC aukoro tuma.

JlaHHOEe M300peTeHne OTHOCHTCS K MOAH(PHIMPOBAHHOMY JKHBOMY IITaMMY BHpYyCa
BAaKI[MHBI PENPONYKTHBHO-pectiupaTopHoro cunapoma ceunedl (PPCC), mpuuemM KOHCEHCyCHas
KoMIuIeMeHTapHas nocienosatenbHocTs JJHK ykasannoro mramma PPCC no mMeHblieil mepe Ha
90 % wpeHTUYHA TOCTENOBAaTENBHOCTH, BbIOpaHHO u3 rpynmbsl SEQ ID NO: 4, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. IlpeanoututeabHo
MOAU(HUIMPOBAHHBIA JKMBOH INTAMM MOXXET HMETh KOHCEHCYCHYI) KOMIUIEMEHTAPHYIO
nocnenosatenbHocts  JIHK, xotopas mno wMesbiieli Mepe Ha 95 % uageHTHuHA

NoCIeIOBaTENbHOCTH, BbiOpanHo n3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
2
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SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. Bbonee mnpeanouTUTENBHO,

>
MOAU(UIUPOBAHHBIN JKUBOW LITAMM MOXKET TaK)K€ UMETh KOHCEHCYCHYIO KOMIUIEMEHTAPHYIO
nocnenosatenbHocts  JIHK, xoropas mno wMmesbmedi Mepe Ha 98 %  ujeHTHuHa
NoCJIeIOBaTENbHOCTH, BbiOpanHOH n3 rpynmnel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. Kak oLieHHBaeT CNEHAIUCT CPEIHETO
KJIacca, U3-3a BBICOKOH ckopocTu Mytauuu Bupyca PPCC momnduumpoBaHHbIH KUBOH LITAMM
PPCC wmoxer conmepkaTb MHOXECTBO CyONONYJSIMM, KaXkaash W3 KOTOPbIX HMEeT
TOMOJIOTUYHBIN, HO HE UIEHTUYHBIN T€HOM.

JlanHOE M300peTeHre OTHOCUTCS K MOAMPUIMPOBAHHOMY JKMBOMY IITAMMY BHpYCa
penponykTuBHo-pectipaTopaoro cuaapoma csuHeil (PPCC), mpuuem mramm Bupyca PPCC
spisiercs: wraMMoM ND 99-14 wupum wrammom SD 11-21. Itamm Bupyca PPCC cnenyer
NaCCaKUPOBATH MPEANOUTUTENIBHO 0 MeHbLIel Mepe 80 pa3 uim, Oojiee mpennodTuTenbHo, 84
pasa B KJIeTKax KyJbTypel TkaHu. HauGosee nmpeamouturensHo mramm Bupyca PPCC nomken
naccaxxuposarbcsa 100 pa3 B KJIeTKax KyJbTypbl TKaHU. Takoil maccak B KJIETKAX KyJbTYpbl
TKAHH TIOJIE3€H JJIS MPABMJIBHOTO OCia0iIeHusi MOAUGUIIMPOBAHHOTO JKUBOIO IITAMMa BUpYCa
PPCC. Ocnabnennsie mrammel Bupyca PPCC moryr BbI3bIBaTh CyOKJIMHMYECKOE, HO HE
KJIMHHYEeCKOoe 3a00eBaHNe, KOrJa 3TH ITaMMbl BBOJST CBHHbSAM. MOAN(DUINPOBAHHBIE JKUBbBIE
mrammbl Bupyca PPCC, mpomenmmme naccaxk mo Mesbined mepe 80 pas3, UMEIOT HHU3KYIO
BEPOSITHOCTh BO3BpaTa K BHUPYJEHTHOCTH JUKOro Tuma. Haubonee mpeAnovTUTENBHO,
moaudunmpoBanHble kuBble mTammbl Bupyca PPCC, mpomenmue maccaxk 100 pas3, umeroT
HHU3KYI0 BEPOATHOCTb BO3BpaTa K BUPYJEHTHOCTH AUKOTO TUIIA.

JanHoe m300peTeHne MpeayCMaTPpUBAET WMMYHOTEHHYIO KOMITO3ULMIO, COIEPIKALIYIO
mogudunupoBaHHbldi  kuBoi  mTamMm  Bupyca PPCC, wuMerommii  KOHCEHCYCHYIO
KOMIUIeMeHTapHyto mnocienosatenbHocTs JIHK, mo menbiedi mepe Ha 90 % HAEHTHUHYIO
nocJe10BaTENbHOCTH, BbiOpanHo u3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. IlpeanoututebHO MOIU(PULIUPOBAHHBIHI
JKUBOM IITAMM MOXKET MMETh KOHCEHCYCHYIO KOMILIEMEHTapHylo mnocnenosarenbHocTh JIHK,
KOTOpasi o MeHbInell Mepe Ha 95 % HMAEHTUYHA MOCIEeNOBATENBHOCTH, BBIOPAHHON M3 TPYIIIBI
SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID
NO: 13. bornee npeAnoOYTUTENBHO, MOIU(PUIIMPOBAHHBINA JKUBOH IITAMM MOXET TaKXe HMETh
KOHCEHCYCHYIO KOMILUIEMEHTapHYy0 nociaenosatenpbHocTh JIHK, koTOpas mo meHbluei Mepe Ha
98 % wmaeHTUYHA TOCIENOBaTENBHOCTH, BhiOpanHoi u3 rpynmsl SEQ ID NO: 4, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. Kak oueHHUBaeT

3
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CHEeLMaJUCT CpeJHero Kjacca, u3-3a BBICOKON ckopoctu Myrtauuu Bupyca PPCC
moaudunupoBaHHelii kuBol mTamMMm PPCC Moker comep:kaTb MHOXKECTBO CYOTOIYJISLIHIA,
Kak/1asi U3 KOTOPBIX UMEET FOMOJIOTHYHBIH, HO HE UEHTUYHBIN F€HOM.

JlanHOe W300peTeHre OTHOCUTCS K HMMYHOI€HHOH KOMIIO3ULIUH, COAepKallei
mMoauduuupoBaHHbIi skuBoi mramm Bupyca PPCC, npudem ykazansbiii mramm Bupyca PPCC
npexacrasisier codoit ND 99-14 unu SD 11-21. Illtamm ND 99-14 unu wramm SD 11-21 moryT
MacCakupoBaThCsl MO MeHblIern Mepe 80 pas, WM NPEeAnoOYTUTENBHO Aaxe 84 pa3a B KIETKax
KyJbTypbl TKaHu. Haubonee npenmnourutensbHo, mraMMm ND 99-14 wnn mramm SD 11-21 moryt
naccaxuposarbcsi 100 pa3 B kjeTkax KyJabTypbl TKaHU. IMMyHOreHHass KOMIO3ULUS MOKET
JOTIOJTHUTEBHO COAEPKaTh (papMalleBTUYECKH TPUEMJIEMbIH SKCLUITUEHT, CTa0WIN3aTop,
comoOunuzarop wiu pazdaButenb. MIMMyHOTreHHast KOMITO3UILIMSI MOKET TaKK€ COAEpIKaTh
JONOJHUTEJbHBIA AaHTUTeH U3 IPYTOro BUPYCa MU OaKTepHaIbHOTO IITAMMA MJIH NTapa3uTa.

JlanHoe wu300peTeHne o0ecreunBaeT BAaKIMHY, COAEPIKAIIYI0 MOAM(UIUPOBAHHBIMN
xuBolt mramMm Bupyca PPCC, npuyeM KOHCEHCYCHasi KOMIUIEMEHTapHasi MOCJIE0BATENbHOCTD
JHK yxazannoro mramma PPCC no menbieii mepe Ha 90 % uaeHTHUYHA MMOC/IeI0BATEIbHOCTH,
BeiOpanHoi u3 rpynmnel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ
ID NO: 12 u SEQ ID NO: 13. IIpeqno4rutenbHo MOAU(PHULUPOBAHHBIN JKUBOH IITAMM MOXKET
MMETh KOHCEHCYCHYIO KOMIUIEMeHTapHyr mnocnenosarenpHocTs JIHK, xortopas mo meHbluei
Mepe Ha 95 % uAeHTHYHA TOCIeN0BaTENbHOCTH, BriOpanHo# w3 rpymmbsl SEQ ID NO: 4, SEQ ID
NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. bonee
NPEATNOYTUTENIbHO, MOTU(DHUIIMPOBAHHBIA JKHBOH IITAMM MOXET TaKXK€ UMETb KOHCEHCYCHYIO
KOMIUIeMeHTapHyto nocnenosarenbHocTs JJHK, koropas nmo menbiuei mepe Ha 98 % ngeHTHuUHA
NoCIeIoBaTENbHOCTH, BbiOpanHo u3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. BakuuHa MOXeT IONOJHUTEIBHO
comep:KaTh aIbIOBAHT. BakIMHa MOXET JOMOJIHUTENIBbHO COnepXKaTh (papMaleBTHUECKH
NPUEMJIEMBIH SKCIIUMHEHT, CTAaOMIN3aTOp, COMOOMIN3aTOp WK pasdaBuTenb. BakimHa Moxer
CoiepKaTh AOMOJHUTEIbHBIN AaHTUTEH U3 APYroro BUPyca WIKM OAKTEPHAIBHOIO IITaMMa U U3
napasura.

B nanrOM m300peTeHnn o0ecrieunBaeTcsl BAKLIMHA JUIS UCTIOIB30BAHUS TIPH JIEYEHUH HITH
MPEAYNPEKICHUN PENPOAYKTUBHO-PECIUPATOPHOTO CUHApOMA cBUHeW y cBUHeH. [lockonbky
PPCC BemBan Bupycom PPCC, nanHoe wu3oOpereHne oOecrneynBaeT BaKLUHY JIs
UCTIONB30BaHusl mpu JiedeHun BupycHout wuHpekuuu PPCC. JlanHoe wu3o0peTeHHE Takke

obecrnieunBaer BaKLUHY OJIA UCIIOJIB30BAHUA MPHU JICHCHUN CBUHEH C CHUMIITOMOM, BbI3BAHHBIM
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uapexnueri Bupyca PPCC. Unpekuns Moxxer ObITh BbI3BaHA BHUPYJIEHTHBIM IITAMMOM BHpYyCa
PPCC pguxoro tuma. CUMNITOMOM MOKET ObITh, 0€3 OrpaHHYEHHs, CHIDKEHHE AaIlMeTHTa,
Jeraprus, JJUXOpajaKa, MOBEICHYECKHEe U3MEHEHUs, TAKUE KaK MOTePsl PABHOBECHS], KPY>KEHHE U
najgeHne B CTOPOHY, MPEXIEBPEMEHHBINH OMopoc, abOpThI, MEPTBOPOXKACHUE, OTEK, CHIDKEHHE
npubaBKU Beca, Kalllelb, PECHUPATOPHBINA IUCTPECC, 3aTPyAHEHHOE MM OBbICTPOE JbIXaHHE,
ISITHACTOE TIOKPACHEHUE KOXH, BCKJIOKOYEHHash WIEpCTh, IOPAKEHHE JIETKUX, BHUPYCHAasi
nponudepanuro U cMepTb. B naHHOM wn300pereHnMH oOecmeyMBaeTCs BaKLWHA IS
UCTIONb30BaHMs B Tepanuu cBuHed. [laHHOe m300pereHne Takke oOecredrBaeT BaKLUHY IS
ucnonpzoBanust B Tepanuu PPCC y cBunel. IlpeanodTurensHO BakLMHA COAEPIKUT
mMonubuumpoBansbiii kuBod mTamMm PPCC, umermmuii KOHCEHCYCHYIO KOMILUIEMEHTApPHYIO
nocnenosatenbHocTh J{HK, kotopas no menbiueli mepe Ha 90 %, no menblieit Mmepe Ha 95 %
WIN TI0 MeHbLIeH Mepe Ha 98 % HMIeHTHYHA MOCIeN0BATENIbHOCTH, BbIOpaHHOH U3 rpymnmnsl SEQ
ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13.
HaunGonee mpennoyTuTenpHO BaKLMHA COAEPKUT MoauduiupoBaHHbIi xkuBoi mtamm PPCC,
KOTOphIH mpeacrasiser codoii ND 99-14 wnm SD 11-21. BakiuHa MOXET DONOJIHUTEIBHO
cozmepkaTh AaIbIOBAHT. BakKLMHA MOXET JOMOJHHUTENBHO COAepkaTh (hapMaleBTHUECKH
HpUEeMJIEMBbIH SKCLIMITHEHT, CTaOMIIN3aTop, COMOOMIM3aTop win pazdasutens. BakunHa Moxer
cozieprKaTh AOMOJHUTENbHbIH AHTUI'€H U3 APYTrOro BUPyca WK OAKTEPUANBHOTO IITAMMa HIIH 3
napasuTa.

JanHoe wu300pereHne oOecmeynBaeT BaKLUHY, COIEPKAIIYI0 MOIU(PULHUPOBAHHBIMN
skuBoii mtamMM Bupyca PPCC s MCHONB30BaHUSI MPU  JICYEHUHM WU NPOQUIAKTHKE
PENpPONYyKTUBHO-PECTIMPATOPHOTO CHHIPOMA CBUHEW y CBHHeEW. JlaHHOe H300peTeHHe Takke
o0ecreyrBaeT BaKLMHY, COAEPIKALIYI0 MOAU(ULIUPOBAHHBIN KuBOW mrtamm Bupyca PPCC mnst
UCTIOJIb30BAHUSI TIPU  JIUEHUH WM TNPOQHIAKTUKE CHMIITOMA, BBI3BAHHOTO BUPYCHOH
urpexmueri PPCC y cBuneil. CUMITOMOM MOXeT ObITh, 6€3 OrpaHHYeHs, CHIDKEHUE aIeTHTa,
JeTaprus, JUXOpajaKa, MOBECHYECKNEe U3MEHEHNs, TAKUE KaK MOTePsl PaBHOBECHS, KPY>KEHHUE U
najgeHne B CTOPOHY, MPEXKIEBPEMEHHBIH OMopoc, adOPThI, MEPTBOPOXKACHUE, OTEK, CHIKCHHE
npuOaBKU Beca, Kalllelb, PECHUPATOPHBIA IUCTPECC, 3aTPYIHEHHOE MM OBbICTpPOE JbIXaHHE,
IISITHACTOE TOKPACHEHWE KOXH, BCKJIOKOYEHHAas WIepCTh, IOPAXKEHHE JIETKUX, BHUPYCHAas
nponudepanuro U cMepTh. JlaHHOe wu300peTeHHe OTHOCHUTCS K BakLUHE, Conepkaluei
MoauduMpoBaHHbIA kuBOH mTamMm Bupyca PPCC nns ucnonbp3oBaHMS B Tepamuyl CBUHEH.
JlaHHOe M300peTeHne Takke OTHOCHTCS K BAaKIMHE, COAeprKalied MOIU(pUIUPOBAHHBIA JKUBOU

mramm Bupyca PPCC nns ucnons3oBanusi B teparuu PPCC y cBuneit. MHbpekuus moxer
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NPOUCXOAUTb OT BHUpPYJEHTHOro mramMma paukoro tuma supyca PPCC, rereponoruuHoro
moaudunuposaHHomy ckuBomy Bupycy PPCC B Baknune. IIpenmoyTurensHO BakIMHA
comepxkut  MomupurmpoBaHHblii  kuBoW mTamM  PPCC, wuMeromuii  KOHCEHCYCHYIO
KOMILJIEMEHTapHyt0 mnocnenosarenbHocTh JIHK, koropass mo menbwmedt mepe Ha 90 %, mo
MeHble Mepe Ha 95 % unu no MeHblieil mepe Ha 98 % HIEHTHUYHA MOCIENOBATEIbHOCTH,
BoIOpanHoi u3 rpynmsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ
ID NO: 12 u SEQ ID NO: 13. HauOonee mnpennoyTHTEIbHO BAaKIMHA COJEPIKHUT
moauduuuposanHeli xuBoii mramm PPCC, xotoperil npencrasnser coboit ND 99-14 nmu SD
11-21. BakumHa MOXET [AOMNOJHUTENBHO COAEPXkKaTh aabIOBaHT. BakuuHa MOXeET
JOTIOJTHUTEIBHO COAEPKaTh (papMalleBTUYECKH TPUEMJIEMbIH SKCLUITHUEHT, CTa0WIN3aTop,
comoOunuzarop wnu pasdaButens. BakiyHa MOXET conepskaTb AOMOJHUTENbHBI aHTUIeH U3
APYroro BUpyca WM OakTepHaJbHOrO IITaMMa WIH U3 Napa3uTa.

JlaHHOe M300peTeHne OTHOCUTCS K Croco0y JIeUeHHs WM MPEeayHpesKAeHUs] CHMITOMA
PEeNpPONYKTUBHO-PECIIMPATOPHOIO CUHAPOMA Y CBUHEH, BKIIOYAIOLIEMY BBEACHHE YKa3aHHBIM
CBHHBSIM HMMYHOTE€HHOH KOMITO3MLMY, COAep’Kalled MOAW(UIMPOBAHHBIA JKUBOH ILITAMM
Bupyca PPCC. JlanHoe wu300peTeHHe TakKe OTHOCUTCS K CIOCOOy JIeUeHHs WU
NPEAYyNPeXIeHUsT PEenpoOAyKTUBHO-PECIUPATOPHOIO CHHAPOMA Y CBHMHEH, BKJHYAOIIEMY
BBEJICHUE YKa3aHHbIM CBUHbBSIM MMMYHOT€HHON KOMITO3ULINH, cozepKaen
moaudunmpoBanHbii kuBor mramm Bupyca PPCC. IlpennoyrurenbHO MOIuQUIMPOBAHHBIN
»kuBoi mtamMMm Bupyca PPCC st MCIONb30BaHMsL B 3TOM Criocode OyaeT uMeTh KOHCEHCYCHYIO
KOMIUIeMeHTapHy mnocienosaTenbHocTh JIHK, mo menbinedt mepe Ha 90 % HOEHTHUHYIO
nocae0BaTeNbHOCTH, BbiOpanHo u3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. bonee npenmoyTUTEIBHO
mMoaudunmpoBaHHbIH kuBOH mtamMm Bupyca PPCC mnst ucronb3oBaHus B 3TOM criocode Oyner
MMETh KOHCEHCYCHYIO KOMILUIeMeHTapHyr mnocienosarenbHocTh JIHK, kortopas mo meHbiueit
Mepe Ha 95 % WAeHTUYHYIO TOCenoBaTeIbHOCTH, BhiOpanHoi w3 rpynmbsl SEQ ID NO: 4, SEQ
ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. bonee
MPEANOYTUTENBHO MOIU(GUIMPOBAHHBIN kuBOM mTamMm Bupyca PPCC ans wmcnonb3oBaHus B
3TOM crnocoOe OyneT MMeTh KOHCEHCYCHYIO KOMIUIEMEHTapHyr mnocnenosatenbHocTh JIHK,
KOTOpasi 1O MEHbIIeH Mepe Ha 98 % MIEHTHYHYIO MMOCIeI0BATEIbHOCTH, BHIOPAHHON U3 TPYIITBI
SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID
NO: 13. UMMyHOreHHasi KOMIO3HLUS MOXKET AOIOJIHHUTEIBHO COMEpKaTh (hapMarleBTUIECKH

MPUEeMJIEMbIN SKCLUIMUEHT, CTabMIN3aTop, COMOOMIM3AaTOp Wiu pasdaButenb. IMMyHOTeHHasI

6



10

15

20

25

30

KOMITO3ULISI MOJKET COAEPKATh AOMOIHUTEIbHbIN aHTUTEH U3 APYroro BUPyca WIH U3 OakTepun
WIN U3 Napasura.

JlanHOe M300peTeHne OTHOCHTCA K CHocoOy JIYeHUS WM TPenyHpeKIeHHs
PENpONYKTUBHO-PECTIMPATOPHOIO CHUHAPOMA Y CBUHEH, BKJIIOYAIOLIEMY BBEACHHME yKa3aHHBIM
CBHHBSIM HMMYHOT'€HHOH KOMIIO3MLIMH, COAep Kalmell MOIU(UIHPOBAHHBIA >KMBOH IITaMM
BUpYCa penpoaykTuBHO-pectiuparopHoro cuaapoma (PPCC), mpuuem ykaszannsiii PPCC mramMm
Bupyca npencrasisieT codoit ND 99-14 wmu SD 11-21. IlItamm ND 99-14 wnu mramm SD 11-21
Il ICTIOJIb30BAHUSL B 3TOM CIIOCOO€ MOTYT MacCa)kUpOBaThCs MO MeHblIed mepe 80 pas uim,
NPEATIOUTUTENBHO, 84 pa3 B KileTKax KyibTypel TkKaHu. Hanbonee npennoururensHo mramm ND
99-14 wnu mramm SD 11-21 nns ucnonb3oBanust B criocod0e maccaxkupyroT 100 pa3 B kiieTkax
KyJIbTypbl TKaHU. VMMyHOreHHass KOMIO3MLMSI MOXKET JIOMOJHUTEIBHO  COAEpPKaTh
(apmaLieBTHYECKH ~ TPUEMJIEMbIi  SKCLUIHMEHT, CTaOMiaM3aTtop,  COMIOOMIN3ATOp  WIIH
paz0baBuTenb. IMMyHOreHHasi KOMIO3UIUS MOXKET COZEpKaTh IOIMOJHHUTENbHbI AHTUIeH U3
APYTOro BUpyca WM OaKTepHaJIbHOTO IITAMMA HJIH MapasuTa.

JlaHHOe M300peTeHne OTHOCHUTCS K CIOCOOY JICYeHUs] MM NPEeRyNpexKIeHHst CUMIITOMA,
BbI3BaHHOTO BUpycHOH wuHpexkuueii PPCC y cBuHEH, BKIIOYANOLUEMy BBEIEHHE YKa3aHHOM
CBMHbE MMMYHOT€HHON KOMITO3ULINY, COoAeprKaliel MOAN(UIIMPOBAHHbIHA KUBOH LITAMM BHPYyCa
penponykTuBHO-pecnipatopHoro  cuHapoma cBuHei (PPCC), mnpuyem KOHCEHCycCHas
KoMIuIeMeHTapHas nocienosatenbHocTs JJHK ykasannoro mramma PPCC npeanoyrurensHo no
MeHblIel Mepe Ha 90 % UOEeHTHYHA MMOCIeN0BATeIbHOCTH, BhiOpaHHO# u3 rpymnmel SEQ ID NO:
4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. bonee
NPEANOYTUTENIbHO, MOAU(DHULIMPOBAHHBIN JKUBOW IITAMM JUIsl UCTIOJIB30BAHUS B 3TOM Crocode
MO>KET TaKXe UMeTh KOHCEHCYCHYIO KOMIUIeMeHTapHyto nocnenosarenbHocTs JIHK, koropas no
MeHbIIel Mepe Ha 95 % UAeHTHYHA MOCIeN0BaTeIbHOCTH, BhiOpaHHOo# u3 rpynmel SEQ ID NO:
4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. bonee
NPEATIOYTUTENIbHO, MOANU(DHULIMPOBAHHBIN JKUBOW IITAMM JUIsI UCTIOJIB30BAHUS B 3TOM Crocode
MO>KET TaKXe UMETh KOHCEHCYCHYIO KOMIUIeMeHTapHyo nocnenosarenbHocTs JIHK, koropas no
MeHbIIel Mepe Ha 98 % WaeHTHYHA MOCIeN0BaTeIbHOCTH, BhiOpaHHo# u3 rpynmel SEQ ID NO:
4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13.
NMMyHOTeHHast ~KOMITO3ULMS ~ MOXKET JIONOJHUTENBbHO  COZAEpKaThb  (papMarieBTUYECKH
NPUEMJIEMBIH 3KCIMITUEHT, CTa0MIN3aTOp, CONMOOMIM3aTop uin pasdasurtens. MIMMyHOreHHas
KOMIIO3UIMSI MOJKET TaKXKe COJEpKaThb MOMOJHUTENbHBbI aHTUIeH W3 APYroro BUpyca WU

6aKTepI/IaJ'IbHOFO mTaMMa WA napa3uTa.
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JlanHOe wu300peTeHne OTHOCHTCS K Croco0y JIeueHus WM JICYSHHs] CHUMITOMA,
BbI3BAaHHOTO BHpycHOW HH(peknuerdr PPCC, y CBUHEH, BKIIOYAIOLIEMY BBEIEHHE yKa3aHHBIM
CBHHBSIM HMMYHOT'€HHOH KOMIIO3MLIMH, COAep Kamell MOTU(UIMPOBAHHBIA >KMBOH IITaMM
BUpYCa penponykTuBHO-pectiuparopHoro cuaapoma (PPCC), mpuuem ykaszanneiii PPCC mramMm
Bupyca npencrasisieT codoit ND 99-14 wmu SD 11-21. IlItamm ND 99-14 wnu mrramm SD 11-21
IUIS ICTIOJIB30BAHUSL B 3TOM CIIOCOO€ MOTYT MacCakUpOBaThCs MO MeHblIed mepe 80 pas uim,
NPEATIOUTUTENBHO, 84 pa3 B KileTKax KynbTypel TkKaHu. Hanbonee npennoururensHo mramm ND
99-14 wnu mramm SD 11-21 gns ucnonb3oBanust B criocode maccaxkupyroT 100 pa3 B kiieTkax
KyJIbTypbl TKaHU. VMMyHOreHHass KOMIIO3ULMSI MOXKET JIOMOJHUTEIBHO  COAEpKaTh
dapMaLleBTUUECKU  MPUEMJIEMbI  SKCLUIMHUEHT, CTa0WIM3aTop,  COJIOOMIN3ATOp WU
pazbaBuTensb. IMMyHOreHHasi KOMIO3ULIUS MOKET TAK)K€ COAEPIKATh AOMOJHUTENbHbBIN aHTUT€H
U3 JPyroro BUpyca WM OakTepuanbHOro mramma wiu napasura. Muoekuus supyca PPCC
MokeT ObiTh uH(pekuueil BbI3BaHHOW BUpyJNeHTHbBIM Bupycom PPCC, rereponornyHsm
MoaAupUIMPOBAaHHOMY kuBOMy mrTammy Bupyca PPCC B mMMyHOreHHoi kommnosuiuu. [Isa
mramma Bupyca PPCC cuuraroTcs TreTeposNIOTMYHBIMM, €CJIM TE€HOMHAas KOHCEHCYCHas
HIOCJIEIOBATENIBHOCTh K)KAOTO IITaMMa BHPYCa CONOCTABISIETCS! C APYTroi (pUIOreHEeTHYEeCKOM
rpynnoii. JIa mramma Bupyca PPCC cuuTaroTcsi reTeposIornyHbIMY, €CJIM KOMILIEMEHTapHas
KOHCEHCycCHas nocienoBarenbHOcTh JIHK kaknoro mramma BUpyca COMOCTABISAETCS C APYroi
(UIOTEeHETUYECKOM TPYIIION.

JlaHHOe M300peTeHre NMpeayCMaTPUBAET HCIOJIb30BaHHE MOAU(PHULMPOBAHHOTO JKUBOTO
mramMma Bupyca PPCC mpu H3rotoBieHHHM JE€KapCTBEHHOIO CpEeACTBa Ui JIEUEHUS WU
npodunaktuku cumnroma PPCC, npudem mopuduumposanssiii xkusoi Bupyc PPCC copepskut
KOHCEHCYCHYIO KOMIUIEMeHTapHyto mnocienosarenbHocTh JIHK no menbineit mepe Ha 90 %,
UIEHTUYHYIO MOCNenoBaTebHOCTH, BhiOpanHoU u3 rpynmnsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ
ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. IlpennoyTuTenbHoO,
MOAU(UIUPOBAHHBINA JKUBOW LITAMM MOXKET TaK)K€ UMETh KOHCEHCYCHYIO KOMIUIEMEHTAPHYIO
nocnenoBatensHocts  JIHK, xoropas mno Mesbmedi Mepe Ha 95 % uageHTHuHa
NoceIoBaTENbHOCTH, BbiOpanHo u3 rpynmnsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. Bonee mnpeanouTUTENBHO,
MOAU(HUIUPOBAHHBINA JKUBOW LITAMM MOXKET TaK)K€ UMETh KOHCEHCYCHYIO KOMIUIEMEHTAPHYIO
nocnenoBatenbHocTs  JIHK, xotopas mno wmesbmieli Mepe Ha 98 %  uaeHTHuYHA
NoCIeIoBaTENbHOCTH, BbiOpanHo u3 rpynmnel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13.
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JlaHHOE M300peTeHrne NMpeayCMaTPUBAET HCIOJIBb30BAaHIE MOAU(PHULIUPOBAHHOTO JKUBOTO
mramma Bupyca PPCC, copepxkamero mramm ND 99-14 wunm mramm SD 11-21, npu
U3TOTOBJICHUH JIEKAPCTBEHHOTO CPENCTBA JUIA JieueHus! wiu npodumaktiuku cumntomos PPCC.
Momudunuposannsiii xuBoli mrtamMm Bupyca PPCC nomkeH maccaXHpoBaTbCs MO MEHbBILIEH
Mmepe 80 pa3 miu, IPennovYTUTENbHO, 84 pa3 B KJIETKAaxX KyJbTypbl TKaHu. Kpome Toro, mramm
Bupyca PPCC nomxen naccaxkuposatbes 100 pa3 B kieTkax KyJbTypbl TKaHU. Takoli maccax B
KJIETKaX KYJbTYPbl TKAHH IOJIE3EH I IPABUIIBHOTO OCIA0IeHUsT MOAU(PHIIMPOBAHHOTO KHUBOTO
mramma Bupyca PPCC. Ocnabnennbie mrammel Bupyca PPCC  wMoryr BbI3BIBaTH
CyOKJIMHUYECKOe, HO He KJIMHUYECKOoe 3a00yieBaHHe, KOIrZla 3TH ILITAMMBbI BBOJST CBHUHBSM.
Momudunuposanssle xkuBble mTammbl Bupyca PPCC, mpomenmue naccax mo MeHbLIEH Mepe
80 pa3, HUMET HU3KYD BEpPOATHOCTb BO3BpaTa K BUPYJEHTHOCTH [AMUKOIO THIIA.
Momudunuposannsie >xusble mrammbl Bupyca PPCC, npomenmue naccax 100 pas, umeror
HHU3KYH BEPOATHOCTb BO3BPATa K BUPYJEHTHOCTU AUKOTO TUIA.

JlanHoe wu300peTeHre OTHOCUTCS K TPUMEHEHHI0O HMMMYHOI'€HHOHW KOMITO3ULIUY,
comepkameil MoxuuIMpoBaHHbIH kuBOH mTamM Bupyca PPCC mpu  u3roroBieHuu
JEKapCTBEHHOTO  CpeacTBa 1yl JiedeHus  BupycHod  uHpexkumn PPCC, npuuem
MoaupuUIMpOBaHHbIH  ckuBoH  mramMm  Bupyca PPCC  comepXuT  KOHCEHCYCHYIO
KoMIUleMeHTapHyr nocnenosarenbHocTh JIHK mo menbineit mepe Ha 90 % HOAEHTHUHYIO
nocje10BaTeNbHOCTH, BbiOpanHo u3 rpynmnsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. MoauduuppoBaHHbIN KMUBOH IITAMM JJIsI
TAKOTO  WCIOJIb30BaHMA  TaKXXKe€  MOXET HUMETb KOHCEHCYCHYI  KOMILJIEMEHTapHYIO
nocnenosatenbHocts  JIHK, xotopas mno wmesbmedi Mepe Ha 95 % ugeHTHuHa
NoCIeIoBaTENbHOCTH, BbiOpanHo u3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. MoauduippoBaHHbIN KMBOH IITAMM JJIsI
TAKOTO  WCIOJNb30BaHMA  TaKXXKe  MOXKET HUMEeTb  KOHCEHCYCHYI  KOMIUJIEMEHTapHYIO
nocnenoBatenbHocts JIHK, xotopas mno wmesbmedi Mepe Ha 98 % ujgeHTHuHa
nocJeIoBaTeNbHOCTH, BbiOpanHo u3 rpynmnel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13.

JlaHHOe M300peTeHne OTHOCHTCS K TNPUMEHEHHWI0 WMMYHOT€HHOH KOMIIO3MIUH,
copepskamieit MoguduuupoBaHHbIi kuBoH mrtamMMm Bupyca PPCC, conepskamuii mramm ND 99-
14 wnu wrramm SD 11-21 nmpu U3roToBIEHUH JTEKAPCTBEHHOTO CPEACTBA JUIS JICUEHUSI BUPYCHON
uapexru PPCC. IlItamm Bupyca PPCC nomxken maccaxupoBatbesi o MeHbIned mepe 80 pas

WIH, IPEANOYTUTENbHO, 84 pa3 B KieTkax KyJbTypbl TKaHUu. Kpome Toro, mramm Bupyca PPCC
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noJpkeH naccaxuposarbCsi 100 pa3 B kjeTkax KyJabTypbl TKaHHM. Takoill maccax B KIIETKax
KYJBTYPBI TKAHH TTOJIE3€H IS MPABUIIBHOTO OciabyieHus] MOAU(UIIMPOBAHHOTO KUBOTO IITAMMAa
Bupyca PPCC. Ocnabnennbie mrammbl Bupyca PPCC MoryT BbI3bIBaTh CyOKIIMHUYECKOE, HO HE
KJIMHAYECKOe 3a00JIeBaHNE, KOT/Ia 3TH LITAMMBbI BBOJSAT CBUHBSAIM. MoauUUMPOBAaHHBIE KUBbIE
mramMMbl Bupyca PPCC, mpomeninne naccaxk nmo Mesbineld mepe 80 pa3, UMEIOT HM3KYIO
BEPOSITHOCTh BO3BpaTa K BHPYJIEHTHOCTU AUKOro TUNa. MoOu(HUIMPOBAHHBIE KUBBIE IITAMMbI
Bupyca PPCC, npowmenmue naccaxk 100 pa3, UMEOT HHU3KYH BEpOSTHOCTb BO3BpaTa K
BUPYJIEHTHOCTH JUKOT'O TUIIA.

JaHHOe M300peTeHne OTHOCHTCS K TNPUMEHEHUI0 WMMYHOI€HHOH KOMIIO3UIUH,
comepxkaliel MoaupuUUpoBaHHBIM >kuBoW mTamMMm Bupyca PPCC npu wusrorosieHuun
JIEKApCTBEHHOTO CpeNncTBa U 3alUThl CBHUHBU OT BUpycHOM wuHpexumu PPCC, npuuem
MoauduuupoBaHHbIi  kuBoM  mramMM  BHpyca PPCC  comepXuT  KOHCEHCYCHYIO
KoMIIeMeHTapHyto nocnenoBarenbHocTh JIHK mo menbinedr mepe Ha 90 % wupeHTHYHYIO
NOCJIeI0BAaTENbHOCTH, BbiOpanHoii u3 rpynmnsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. MoauduuupoBaHHbIH »KUBOW IITAMM JIJIsI
TAKOrO  MCMONB30BAHMA  TAaKXKE  MOXKET HMETb  KOHCEHCYCHYH  KOMIIJIEMEHTApHYIO
nocnenosarensHocts  JIHK, koropas mno Menbmeli wmepe Ha 95 % uaeHTudHa
NOCJIeI0BATENbHOCTH, BbIOpanHoi u3 rpynmsl SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13. MoauduippoBaHHbIN KMUBOH IITAMM JJIsI
TAKOTO  HCIMOJIb30BaHMA  TaKXXe€  MOXET HUMEeTb KOHCEHCYCHYI  KOMILJIEMEHTapHYIO
nocnenoBatenbHocTs  JIHK, xotopas mno wmesbmeidi wMepe Ha 98 % ugeHTHuHa
nocae0BaTeNbHOCTH, BbiOpanHo u3 rpynmnsel SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12 u SEQ ID NO: 13.

JlaHHOe M300peTeHne OTHOCHTCS K TNPUMEHEHHUI0 WMMYHOT€HHOH KOMIIO3MIUH,
copepskamieit MmoguduuupoBaHHbIi kuBol mramm Bupyca PPCC, conepkamuii mramm ND 99-
14 unu mramm SD 11-21 npu U3roToBI€HUH JIEKAPCTBEHHOTO CPEACTBA ISl 3aLIUThl CBUHBU OT
BupycHoit uadexmu PPCC. IItamm Bupyca PPCC nomkeH macca)kupoBaThCsl MO MeEHbIIEH
Mepe 80 pa3 uiau, IPennoYTUTENbHO, 84 pa3 B KJIETKAaX KyJbTypbl TKaHW. Kpome Toro, mramm
Bupyca PPCC nomxen naccaxkuposatbes 100 pa3 B kieTkax KyJbTypbl TKaHU. Takoli maccax B
KJIETKaX KYJbTYPbl TKAHH IOJIE3EH IS PABUIBHOTO OCIA0IeHUs] MOTU(PHUIIMPOBAHHOTO KHUBOTO
mramma Bupyca PPCC. Ocnabnennble mrammel Bupyca PPCC  wMoryT BbI3BIBaTH
CyOKJIMHUYECKOe, HO He KJIMHUYECKOoe 3a00yieBaHWE, KOTrZla 3TH IOTAMMBbI BBOJST CBHHBSIM.

Momudunuposansbie xkuBble mTamMmbl Bupyca PPCC, mpomenmue naccax mo MeHbLIEH Mepe

10



10

15

20

25

30

80 pa3, UMET HU3KYID BEpPOATHOCTb BO3BpaTa K BUPYJEHTHOCTH JUKOIO THIIA.
Momudunuposanneie xuBble mrammel Bupyca PPCC, npomenmue nmaccaxx 100 pas, umeror
HHU3KYHO BEPOATHOCTb BO3BpaTa K BUPYJEHTHOCTU AUKOTO TUIIA.

®urypa 1 QunoreHeTHUeCKUil aHaIU3 HYKJIEOTUAHBIX mocienosartenbHocTei PRRSV
ORFS Tuma 2.

durypa 2 PunoreHeTHUECKU aHaIu3 HYKJIEOTUAHBIX mocienosBatenbHocTei PRRSV
nspl tuna 2.

®urypa 3 @PUIOreHeTUYeCKUN aHajlu3 HYKJICOTUIHBIX MOCIEAOBATENIbHOCTEH NOMEHOB
PRRSV nsp2 OTU Tuna 2.

®urypa 4 Bapuanus paznuusbix uszonaroB PRRSV nons npu ctumymsanun skenpeccun
NPH-anbpa (MPH-o).

®durypa 5 Anamus DelSGylation ¢ paznuunsiMu uzonaramu PRRSV nosst.

Kak wucnonesyercss B cienyroomeM OOCYXIEHHH, TEPMHUHBI «a» WIH «an» Clenyer
NOHMMATh KaK OXBAaTHIBAIOLINE OAMH WU OOJee, eClii He YKa3aHO HHOE.

Hcnonb3yemblii B TaHHOM AOKYMEHTE TEPMHH «BHPYC» MOXET O3Ha4aTh JHUOO BHI
BUpYCAa, MO0 B3aMMO3aMEHIEMYIO HHIUBUIYAIbHYIO HH(PEKINOHHYIO €INHHIY, KOTOPasi MOJKET
comepkaTh HYKJIEHHOBBIE KHCJIOTHL, O€NKM M JUIOUAHYIO MeMOpaHy. HMHauBmayanbHas
MH(EKUNOHHAs eAMHULA TaK)Ke HAa3bIBACTCS «BUPYCHOW YACTHULEH» WM «BHPHOHOMY, IPUUEM
MOCJIEIHIE TEPMUHBI SIBJISIFOTCS] CHHOHUMAaMHU.

HUcnonb3yemblii B JAHHOM JOKYMEHTE TEPMHUH «IITaMM» WIH «U30JSAT» BHpYyca
npeacrasisier coO00i HaOOp TeHEeTHYECKH T'OMOJIOTMYHBIX BHPHUOHOB. [[Ba BUpyCa CUHTAIOTCS
«TOMOJIOTUYHBIMHY», €CJIH 3TH BHPYChl OYOyT COMOCTABISITBCS C OOHOH W TOH Ke
¢dunoreHeTnueckoi Kiamoil. /[Ba BUpyca CUHTAIOTCS «TETEPOJOTMYHBIMUY, €CJIU 3TU BHPYCHI
OTHOCATCS K pa3In4HbIM (prtoreHeTndecknM kiaaam. Ilockonbky Bupyc PPCC nmeer BBICOKYIO
CKOPOCTb MyTallMH, OyJeT MOHATHO, uTo ofuH mramM PPCC conep:kuT OTnenbHbIE BUPUOHBI C
POACTBEHHBIMH, HO W3MEHEHHBIMH T€HETUYECKHMHU IOCIENOBATEIbHOCTSIMUA. Takum oOpasom,
CyOmonmyJisiMM  IITaAMMOB CYINECTBYOT B Kaxzaom mramme PPCC, a renerudeckas
nocneaosatenbHocTh mTamma PPCC sBisieTcss KOHCEHCYCHOH IMOCNEN0BAaTENIbHOCTBIO, TaK YTO
TeHETHYECKasl IOCIeNOBATeIbHOCTh OTAeNbHOro wieHa mramma PPCC wmoxker ObITh He
UAEHTHUYHA  KOHCEHCYCHOW  mociefoBaTenpbHOCTH  3Toro  mramMma.  «KoHceHcycHas»
MOCJIEIOBATENbHOCTD TIPENCTABISET COOOH MOCHEeNOBATEIbHOCTh HYKJIEHHOBOW KHCIIOTBI, B
KOTOPOH Ka)KIbIH OCTATOK HYKJIEMHOBOM KUCJIOTHI B JAHHOM MOJIOXKEHUHU NMPUCYTCTBYET B > 50
% MOMUHYKJIEOTHIOB B IITaMMe Wi usojsitope Bupyca PPCC.
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«IIpoLieHTHAS HAEHTUYHOCTB» MOXKET OBITh ONpeNeNieHa MyTEM BBIYHCICHHS KOJMUECTBA
UIGHTUYHBIX HYKJIEOTHJOB WJIM aMMHOKUCJIOT B T€X € MOJIOKEHUSAX B HYKJIEHHOBOM KHCJIOTE
win Oenke. BplMUCIEHHWE TPOLEHTHOW WASHTUYHOCTH BKIIOYAET B ce0s  ompeneneHue
ONTUMAJIbHOTO  BBIPABHUBAHMS MEXIAY OBYMs WIH 0ojiee  IOCIeNOBATEIbHOCTSIMH.
BripaBHUBaHNE MOXXET MPUHUMATh BO BHUIMAaHNUE BCTABKHU U A€JTEINH (T.€. I3IbD») B KAKION U3
NOCJIEIOBATENIbHOCTEH, TMOANEXKAIMNX TECTUPOBAHHMIO, TaKue Kak, 0e3 OrpaHu4eHusi, B
HEKOJUPYIOIUX  y4acTKax HYKJIEHHOBBIX KHCJIOT M YCEUEHHMSIX WIM PaCLIMPEHMSIX
NOJUNENTUAHBIX NOCaen0oBaTeNbHOCTeH. KOMIBIOTEpHBIE MPOrpaMMBbl U allTOPUTMBI, TaKHe Kak
Basic Local Alignment Search Tool (BLAST), mMoryr ucnonp30BaThCsi Al ONpEAeNeHHs
npoueHta uaeHTudHocTH. BLAST - oauH M3 MHOIMX peCcypcoB, NPeNOCTABICHHBIX
HanmonanbubiM nentpoM nnpopmanuu o ouorexsosoruu CIIA. ITockosbKy reHeTHIeCKHi KO
ABJISIETCS BBIPOKIAEHHBIM, U O0JIee YeM OJIUH KOIOH MOXKET KOJUPOBAaTh JAaHHYI0 AMUHOKHUCIIOTY,
KOAMPYIOIINE YYaCTKH HYKJIEMHOBBIX KUCJIOT CUUTAIOTCS WAEHTHUYHBIMU, €CJIU HYKJIEHHOBBIE
KUCJIOTHI KOAMPYIOT MIEHTHYHbIE MONUMENnTHAbl. TakuM o0pa3oM, NMPOLEHTHAs MASHTUYHOCTD
TaKXke MOXeT OBbIThb paccyMTaHa Ha OCHOBE MOJMIENTHAA, KOAUPYEMOro HYKJIEHHOBOH
KUCNIOTON. [IPOLEHT HMOEHTUYHOCTH MOKET OBbITh pPAacCYMTAH HAa OCHOBE IOJHOPA3MEPHBIX
KOHCEHCYCHBIX ~ T'€HOMHBIX  IIOCIEAOBATeJIbHOCTEH  Wim  Ha  (pakuuu  T€HOMHOM
IIOCJIEIOBATENIbHOCTH, TAaKOH Kak, Hampumep, Oe3 OrpaHWYeHUs] Ha OTAENbHBIX OTKPBITBHIX
pamkax cuutbiBanus (ORF).

Ucnonp3yemblii B JAHHOM JTOKYMEHTE, TEPMHH «MOIU(DUIIMPOBAHHBIA JKUBOW BHPYCH
NPUMEHHM K JF0O0H OTIEeIbHON BUPYCHON YacTHIle (T.€. K «BUPHOHY») WA K MHOKECTBEHHOCTH
BUPYCHBIX YaCTHLI, Ybsl T€HETHYECKAasl MOCIEeIOBATEIbHOCTh OblIa U3MEHEHA M3 IeHeTUYEeCKOH
MOCJIEIOBATENbHOCTH BUPYCAa JAMKOIO THUIIA €CTECTBEHHOIO MPOUCXOXAeHUs. M3meHeHus
BKJIFOYAKOT, 0€3 OrpaHWYeHHUs, T€HETHYeCKHEe MYyTalluM, TaKue KaK BCTABKM W JEJIEeLUU
HYKJIEOTHJIOB, MEPEXOAbl U TPAHCBEPCUH, KOTOPbIE U3MEHSIOT OJWUH HYKJIEOTUA A IPYroro
HykJieoTnna. M3MeHeHus: MOTyT ObITh JOCTHTHYTBI MyTEM aaNlTalldd BHPYCa JUKOrO THIA K
PEIUIMKALMU B CUCTEME KYJIbTYPbl TKAHU, U IPOAOJIKEHHUs [1aCCaka BUPyCa B CUCTEME KYJIbTYPbI
TKaHM, MPU KOTOPOH BHUPYC HAaKarulMBaeT INeHETHYecKue MyTauuu. M3MeHeHus Takke MOTyT
OBITH BBINIOJHEHBI C HCIIOJB30BAHMEM MOJIEKYJSIPHbIX MeTonoB. OcnabieHHble BHPYCHI
00pa3yroT MOAMHOKECTBO MOAU(PUIIMPOBAHHBIX JKUBBIX BHPYCOB.

Hcnonp3yemMelii B JaHHOM JOKYMEHTE TEPMHUH «OCHAONEHHBI» WIN «OCIabieHne»
O3HAYaeT, YTO CIIOCOOHOCTh BUPYCA BBI3bIBATH WIIH YCYTYOJISTh KIMHIHUECKOE 3a00eBanne Obuia

CHIDKeHa min ycrpaHeHa. OcialieHHbI BUPYC MOXKET BCe elle HHPUIMPOBATh KIETKY-XO35HH,
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0o in vitro, mubo in vivo, 1 3Ta NHOEKIHUA MOXKET MPUBECTH K CyOKIMHIYECKUM > deKTam B
OpraHu3Me XO35MHa, HO 3Ta WH(QEKUHs He NPUBOJUT K OJHOMY MM Ooliee CHMIITOMam
KJIMHHYECKOro 3a00JI€BaHusL.

Hanporus, kak HCHONB3yeTCs B AaHHOM JOKYMEHTE, «HMHAKTUBHPOBAHHBIE» BHUPYCHI
O3HA4YaeT BHUPYCHl, KOTOpPble OOJbIIE HE MOTYT PEIUIMLHUPOBATECS B KIJIETKE-XO35UHE.
HHakTUBUpPOBAHHbIE BUPYCHl CUHTAIOTCS YOWUTBIMH WJIM MEPTBBIMU BHpyCaMmH. MHaKTHBALHIO
MOXXHO OCYIIECTBJIATh PA3IUYHBIMU CIIOCOOAMH, BKIIIOYAs, HO HE OIPAHUYHMBASCH HMH,
XUMHYECKOE H3MEHEHHE BHPYCHBIX O€JKOB, XMMHYECKHEe WM (U3NUECKUE H3MEHEHHUS B
CTPYKTyp€ BUPHOHA WMJIM XUMHUYECKHE UIH (PU3HUECKHe M3MEHEHUS] B BUPYCHBIX HYKJIEHHOBBIX
KUCJIOTaXx.

«AHTHreH» - 3TO Jiro0as MoOJieKysa, CrocoOHas crenuduuecku OOHAPYKUBATHCS
UMMYHHOU cucteMoil opraHu3ma. OObIYHO BUPYCHBIM aHTHI€HOM SIBJISIETCS BUPYCHBIA OEINOK,
KOAMPYEMbII BHUPYCHBIM T€HOMOM WJIH TOJYyYEHHBbII U3 MPOAYKTOB BHUPYCHOIO TI€HOMA.
Hanmuune BUPYCHBIX aHTUT€HOB MOXET OBITh crienuduyecku OOHApYKEHO MOBEPXHOCTHBIMU
AHTUTEHHBIMH peLentopaMu Kak T-1uMpouuToB X035MHA, Tak U B-muMdouuToB X03suHA, U
MOJIEKYJIAMU aHTUTEJ, CAHTE3UPOBAHHBIMU KJIETKAMHU-XO035€BaMU.

«IMMYHOT€HHOCTB» OTHOCHTCSI K CIIOCOOHOCTH aHTHI'€HA BbI3bIBATH UMMYHHBIH OTBET,
NpUYEeM YKa3aHHbIH UMMYHHBIH OTBET BKJIFOUAET KaK AHTHI€HCIIeLN(HIECKHe OTBETHI, TaK 1 He-
aHTUTeHCTIeM(YeCKne OTBETbl WJIM BPOXKIEHHbIE HWMMYHHBIE OTBETBHL  «3allUTHBIN
UMMYHHUTETY» TPEICTaBJseT COOOW HMMYHHBIH OTBET, KOTOPBIH MOXKET YMEHBIIUTh WU
NPeNOTBPATUTh KIMHUYECKUE CUMIITOMBI, KOTJa UMMYHU3HPOBAHHOE KUBOTHOE 3apa’K€HO WU
NOABEPraeTCsl BO3ASHCTBUIO IITAMMa MaTOreHHOro Bupyca. Kak Oyaer MOHSITHO CHenHuancTy B
JaHHOHW 00JIaCTH, 3aIMUTHBII MMMYHUTET MOJKET CHUXKATBbCS CO BPEMEHEM I YBEJIHYCHHEM
BO3pacTa UMMYHU3UPOBAHHOIO JKUBOTHOIO. 3aIlUTHBI UMMYHUTET, UCIIOIb3yEMbIN B TaHHOM
JIOKYMEHTE, TOJDKeH ObITh 3()()eKTUBHBIM B TEYEHHE MO MEHBLICH Mepe YeThIPEeX MECSLEB, HO
NPEANOYTUTENBHO 0 MEHbIIEH Mepe IIeCTH MeCsLeB, C IocienHeld AaThl MMMYyHU3aLUU.
3alUTHBIA MMMYHUTET MOXKET OBITh BBI3BAH OJHOW MJ030H BakUuHBL. BTOpyro wmm
JOTIOJIHUTENBHYIO 703y MOXKHO HCIIOJIb30BaTh JUIsl YBEIMYEHHUs WU MNPOAJIEHUS 3alUTHOIO
UMMYHHOro orTBera. Hampumep, yBenuueHue 3alIMTHOIO HMMyHHOTO OTBeTa V
Pa3sMHOJKAIOLIEHNCs] CBUHOMATKH MOXKET NMPUBECTH K YBEJIMUYEHUIO YPOBHSI MAaTEPUHCKUX AHTUTEN
y HOpPOCHT.

B oronmume oT aHTUreHa, «agBIOBAHT» MPEACTABIsET CcoOOW HecnermdpuyecKuit

CTUMYJIATOP MUMMYHHOT'O OTBETA. AI[’bI-OBaHT MOKET CTUMYJIMPOBATDH BpO)KI[GHHbeI PIMMYHHbeI
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OTBET INyTEM CBSI3bIBAHMS M aKTHBAaLMHU perentopa pacrno3HaBaHus cTpyktyp (PRR). Takumu
crumyssitopamu PRR MoryT ObITh, Hampumep, BUPYCHbIE WM OaKkTepHaJbHbIE HYKJICHHOBBIE
KUCJIOTBI, JIMMUABI OaKTepuil WIM Mapa3uTOB WM OaKTepHaibHBbIE OEJNKH WM TOKCHHBI MU
mr00asi MCKYCCTBEHHO CKOHCTPYMPOBAHHAs HMHTALMSI TAKMX MOJEKYJI AJBIOBAHTBI TaKXkKe
BKJIFOYAIOT, 0€3 OrpaHUYEHUs: HEOPTaHMUECKHUE COECAMHEHUs, KOTOpble OOBEANHSAIOT AHTHIE€HBI
1 oOJerdyeHus] pacro3HaBaHusl B-mumdouunTamu uiam morjomeHus: GparonutaMy, Takue Kak
KBaCLbI, TUAPOKCHU amoMuHMs, pocdat amroMunms, rugpokcun ¢pocdara Kaablust WK CyIbpaT
aMMOHUSI, Maclla, U JeTepreHThl. AIBIOBAHTHI TaKXe MOIYT ObITh MEAMATOPaMH XO035€B
UMMYHHOH CHUTHAJIM3aLUU, TAKUMH Kak, 0€3 OrpaHU4YeHuUs, IUTOKUHBI, JTUM(OKHUHBI, XEMOKHHBI,
uHTep(epoHbl, aHaQUIATOKCUHBI, (aKkTOphl pocTta, pakTopbl nupdepeHIuanuy U MOJEKYIbI
anre3uu.

Hcnonp3yeMplii B JaHHOM JIOKYMEHT€ TEPMHH «UMMYHOI€HHas KOMITO3ULIUS»
NPENCTaBsieT COOOW KOMIO3UIMIO, KOTOpasi BbI3bIBAET HMMMYHHBI OTBET MpPU BBEICHUH
KMBOTHOMY. MIMMyHOreHHasi KOMIO3HULUS COMAEPKUT 10 MEHbLIEH Mepe OJWH aHTUTeH U IO
MeHbIIeH Mepe OonuH (apMaleBTUYECKH MPUEMIIEMbIH SKCLUIHEHT, CTaOMIM3aTop,
comobunu3arop wmm pazdasurtens. Onucanue GpapMaleBTHYECKH NPUEMIIEMBIX SKCLUITHEHTOB,
CTaOMIM3aTOPOB, CONMIOOMIM3ATOPOB MM  pa30aBUTENell MOXHO HAWTH, HamnpuMep, B
«Remington: The Science and Practice of Pharmacy,” Lloyd V. Allen, ed., Pharmaceutical Press,
London, UK, 22" edition, 2012. AHTUTeH MOXeT OBITH LENbIM BHPYCOM, OakTepuel wuim
APYTUM TIATOT€HOM, *KMBBIM WJIM WHAKTHBUPOBAHHBIM. AHTHIE€H TaK)K€ MOXKET ObITh BBIJEIIEH,
OYMINEH HJIM YAaCTHYHO OYMIIEH AaHTHI€HHON MOJIEKYJIOH OT BUpyca, OakTepuu WK JPyroro
NaToreHa. AHTUTE€H MOXKET ObITh MOJIMMENTUAOM, MOJTUCAXaPUIOM, HYKJIEMHOBOH KUCJIOTON WIIN
JIAITHAZOM.

Ucnonp3yeMblii B JaHHOM JOKYMEHT€ TEPMHH «BakKLUHA» NPEACTABIsieT COOOi
UMMYHOT€HHYIO KOMIIO3ULIUIO, KOTOpas OOECleYHMBaeT 3aLIUTy OT, NMPOQUIAKTHKY OT, HIIN
JeYeHHe CHUMIITOMa 3a00JIeBaHUS NMPU BBEICHUH JKUBOTHOMY, MPHYEM YKA3aHHBIH CHMIITOM
BBI3BAH MATOI€HHBIM OPraHU3MOM, Hanpumep, Bupycom. Bakimaa PPCC mosker Bkiro4ate, 6e3
OTpaHUYEHUs], BUPYCHbIC aHTUT€HbI WJIM UHTAKTHBIE BUPHUOHBI, )KUBbBIE MJIN NHAKTUBHPOBAHHBIE,
B coctaBe C  (apMaueBTHUECKH  NPUEMIIEMBIMH  aIbIOBAHTAMH,  HKCLHUIMHEHTAMH,
crabunu3aTopamu, COTIOOMTN3aTOpaMH W Pa30aBUTEIISIMU.

Hcnonp3yeMble B TaHHOM JOKYMEHTE TEPMUHBI «JIEYUTHCSY, «JICUUTHY» N «JICUEHHE»
BKJIFOYAIOT, O€3 OrpaHWYeHUl, OrpaHWYeHHE, 3aMeIJIEHHe, OCTAaHOBKY, YMEHbIIEHHE,

YAYUIICHUE WM HU3MEHCHUE TMPOrpeCCUPOBAHUA HIIM TAXKECTU CYLIECCTBYHOLICTO CUMIITOMA,
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paccTpoiCTBA, COCTOSTHHUSI WM 3a0ojieBaHMA. JleueHHe MOXKET MPUMEHATHCS WM BBOIAUTHCS
TEPANeBTHUECKH.

Hcnonp3yeMble B JTaHHOM JOKYMEHTE TEPMHHBI «IIPEIOTBPALIAET», «IPEAOTBPALIATHY
WIN «IpeNoTBpAaIleHHe» BKIIOYAT, 03 OrpaHWYeHHUs, YMEHbIIEHHE, CHIDKEHHE WIN
ocnabmeHne pUCKa CHMITOMA, PAacCTPOIICTBA, COCTOSHUS WM 3a00NeBaHUS M 3ALIUTY
JKMBOTHOTO OT CUMIITOMA, PAacCTPOICTBA, COCTOSTHUS UK 3a0oneBanus. [IpodumakTuky MOXKHO
NPUMEHSTh WM Ha3HAYaTh NMPOQUIAKTUIECKH.

Hcnonp3yeMslii B JTaHHOM TOKYMEHTE TEPMHUH «BBEAEHHE XKMBOTHOMY» BKJIFOYAET, HO HE
OTPAaHUYMBAETCA WMH, KOXKHOE, IOAKOXKHOE, BHYTPUMBILIEYHOE, CIH3UCTOE, IOACIH3HCTOE,
TpaHCAEpMaJIbHOE, MEePOpalIbHOE WM HHTPAaHA3aJIbHOE BBEAEHHE. BBeneHne MoXeT BKIIHOYATh
MHBEKLIUIO WK MECTHOE BBEICHUE.

Crnenyrolue SKCIEPUMEHTAIbHBIE MPUMEPH  HMIUTIOCTPUPYIOT MOIU(PHULMPOBAHHBIE
xusble Bupycbl PPCC. Crnenyroomue sKCrepUMEHTabHbIE MPUMEPH TaKXKe HILTIOCTPUPYIOT
UMMYHOTEHHbIE KOMIIO3ULMHY, coiepxkamue MoauduuuposanHsie xusble Bupychl PPCC.
Crnenyrouue  SKCIEpUMEHTAIbHbIE NPUMEPHI  TaKXKe  HIUTIOCTPUPYIOT — HUCHOJIb30BaHUE
Moau(pUIMPOBAaHHbIX >KUBbIX BHPYcOB PPCC mns neuenust csuned or cummnrTomoB PPCC.
IToHATHO, YTO Apyrye BapUAHThI OCYIIECTBICHUS] U300PETEHNUs U TPUMEHEHUs! OyAyT OYEBHUIHBI
CrIeLAJINCTaM B JAHHOW 00JAacTH M 4TO M300peTeHHe He OrPaHHYe€HO 3THMH KOHKPETHBIMH
WUTIOCTPATHUBHBIMU  MIPUMEPAMU  WJIM TMPEANOYTUTEIbHBIMA BapUAHTAMU  OCYIIECTBIICHUS

U300peTeHwsl.

IMPUMEP 1

Mpbr Hamepensl pa3paboraTe wHPOKO 3amumaromy MLV-Bakuuny miast PPCC.
VHUKaIbHBIE YYaCTKH B BaKUWHHBIX BHUpPyCaX WAECHTH(QUUUPOBAHBI Ui pa3pabOTKH
TeHEeTHYECKNX MapkepoB H aAuddepeHIHanbHbIX TUATHOCTUYECKUX TeCTOB. KOHKpeTHhIMU
LEJISIMU SIBJSIIOTCS: 1) yCTaHOBUTH IITaMMbI KaHauaatsl BakuuHel PPCC; 2) npeHTHGUIMpPOBaTH
VHUKAQJIbHBIH ~ y4aCTOK Mapkepa B KaHAWAATE BUpPyCa BakUMHBI U  pa3paboTaTh
nuddepeHMaNbHble  TUATHOCTHYECKHE peareHTbl W TeCThl s auddepeHnranuu
BaKL[UHIPOBAHHBIX JKUBOTHBIX OT JKHBOTHBIX, HH(QUIHMPOBAHHBIX BHPYCOM JWUKOIO THUIA, W 3)
NPOBECTU i1 Vivo OLEHKY Oe30macHOCTH U 3()(PEeKTHMBHOCTH BAaKIUH-KAHAMIATOB M OLEHHUTH

i depeHInaIbHYI0 CTOCOOHOCTh CPABHUTENBHBIX THATHOCTUYECKHUX aHAJINU30B.
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Mp1 co3nany neBsSTh KaHIUAATOB BUPYCOB BakUUHBL [logpoOHas XapakTepuCTUKa 3THX
MOTEHLUAIbHBIX BUPYCOB MPEJICTABJIEHA HUXKE.

Bupyc wn3Ha4ampHO BBIIESUIM IYTEM BBIPALIMBAHHMA B AJbBEOJSIPHBIX Makpodarax
CBUHBH, TOJYYEHHBIX M3 JIETKHMX OOBIYHO BBIPAINEHHBIX 3- M0 9-HenenbHBIX CBUHEH. Jlerkue
BBIPE3AIOT U MPOMBIBAIOT TPU WJIHM YeThIpe pa3a Hatpuii-pocdarueM Oydepom, pH 7,2. Knerkn
ueHtpudyrupyror B Teuenue 10 muH mpu 800 X g mpu 4 °C. HamocamouHyro SKHAKOCTH
JIEKaHTUPYIOT U KJIETKU IPOMBIBAIOT B HaTpuii-pocdarHoMm Oydepe 1 MOBTOPHO OCAKAAIOT /BA
paza. Knerku pecycnennupyior B cpege RPMI 1640, nmomonnennodt 10 % oOmydeHHOMU
(eranpHOlN ObIubell CHIBOPOTKON M COOTBETCTBYIOIIUMH YPOBHSIMM aHTUOMOTUKOB. Makpodaru
BBICEBAIOT B KonmuuecTBe 10° KeTok/Mi1 B 24-yHOUYHBIE MUTAHIIETHI U BBIAEPKUBAIOT B TEUEHUE
7 yacoB. HeanresmBHble KJIETKH NEKAHTUPYIOT, a JIYHKH 3anpasisitoT 10 % ¢etanpHOl Obrubeit
cbiBOpoTKOoi U cpenoiit RPMI IToneBbie 0Opasiipl CHIBOPOTKH CBUHBH, KOTOpPbIE MOATBEPAMIIH
kak PRRSV nosurusnbie ¢ nomotnpto OT-TTLP, ucnons3yroTes 1 HHOKYJISIIMA MakpogdaroB
npu  72-4acoBOil KynbType Makpodaros. Yepes 48 u mocne WHOKYIALMH HHQPEKIHIO
NOATBEPXKIAIOT ~ TECTOM  MHpAMOW  (JIyOpeCLUeHLMH  aHTHTeNa C  HCIOJIb30BAHUEM
MOHOKJIOHAJILHOTO aHTuTena (MAT) mpoTuB Oenka Hykyeokarcuna PRRSV.

Kaxnerii wm3onar Bupyca 3aTeM  KJIOHMPYIOT — METOAOM  OJsImKkooOpa3oBaHUS.
KoHpaysHTHBIE KJIETOUHBIE MOHOCIOW HH(HUIMPOBAHbI BUPYCAMH IPU MHOKECTBEHHOCTH
urdexrm (MOI) 0,1. Yepe3 2 4 HaIOCAAOK KIETOYHOH KYJBTYPhl YAASIFOT U HAHOCAT CJIOH
arapa. bisiinku oOHapyskuBatotcst uepe3 S nueit pu 37 °C. 1o menbineii mepe 10 oTAenbHBIX
OJISIIIeK KaXKIOT0 M30JIsITa BUPYCa COOMPAIOT M PaA3MHOKAIOT B KYJbTHBHPYEMBIX KJIETKAX.

IMocnenyromuii maccax BUpyCa OCYINECTBISIOT IMyTeM 3apa)K€HUsl KJIETOK BHpycCaMu
KJIOHUPOBAHHBIMH MeTOZOM OJisitnkooOpasoBanus pu MOI 0,1. Yepe3 3 aHs KyJabTypasbHBIN
cynepHaTaHT HaHOCWIM Ha 0,5 M caxapo3Hyro monymky u nentpudyruposamu npu 100000 X g
B TeueHue 14 yacos. Ilemners! Bupyca nmpomeBatoT PBS 1 ovn MoryT xpanurtscst mpu -80 °C.

UroObl ompenenuTbh TeéHOMHYIO IMOCIEeNOBATeIbHOCTh KaXaoro m3onsara Bupyca, PHK
SKCTPArHPYIOT U3 OUHINEHHBIX CaxapO30i BUPYCOB C UCIOJIb30BaHHEM HaOopa BupycHoi PHK
QiaAmp (Qiagen). IlomHOpa3MepHBIE TOCIEAOBATEIBHOCTH T'€HOMA OMNPENeISIIoTCS ¢
UCIIOJIb30BAaHMEM CEKBEHHPOBaHUs cienyromero nokoneHus: B Purdue University Genomic Core
Facility.

HyxneotuaHele mnocneaoBaTeIbHOCTH BBIPOBHEHBI C HCIIOJIB30BAHUEM IPOrPaMMBbI
BbIpaBHUBaHUs MHOecTBeHHON mnocienosarenbHocty CLUSTAL W. Ananu3 paccrosiHUsS

MEXKIY COCCOSIMHU BBIIIOJIHACTCA Ha HOHy‘{eHHOfI MaTpune paCCTOﬂHI/Iﬁ C HCIOJb30BaHHEM
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nporpammuoro obecneuenust Molecular Evolutionary Genetics Analysis (MEGA4), noctynHoro
B llenTpe »BomounonHol Meaunmuabl U wHGopMatuku (Tempe, AZ, USA). Onuust bootstrap
BoinonHsierca ¢ NJBOOT u3 5000 pennukaToB [Jis1 OLEHKHU YCTONUMBOCTH BHYTPEHHUX BETBEH
¢unoreHeTHYECKOro Aepesa.

B o0mieii cnosknoctu 32 mzonara nonst PRRSV Opimn oneHeHpl Mo MX MOTEHOMANY B
Ka4eCTBE KAaHAMIATOB BaKUMHBL IlepBoHauanbHO Tpu U3 Haubonee TUIEpPBapHAOETbHBIX
yuacTkoB Bupyca (nspl, nsp2 u ORFS5) O cexBeHnpOBaHbI A1 PHIOT€HETHYECKOTO aHAJIH3a.
Ha ¢urypax 1-3 mokazaH pe3yabpTaT (UIOT€HETHYECKHX MAEPEBbEB, CKOHCTPYHPOBAHHBIX
METOZIOM COCEIHHX COEIUHEHWI, OCHOBAaHHBIX HA IOCJIENOBATENBHOCTAX JOMeHa nspl, nsp2
oBapuanbHol omyxonu (OTU) wnu ORFS. Jlns nanbHelineit xapakTepuCTUKH ObLIH BbIOPaHbI
IEBATh M30JSTOB (BBIIENEHHBIX B OOKCax), MPEACTABISIIOIIMX KaXXIbI OCHOBHOH KiacTtep B
¢unoreHeruyeckoM aepese. Bo Bcex Tpex (QpuIOreHeTUYeCKHX AepeBbsx, U30JsAThl ND99-14 u
ND99-17 pacnonaratroTcst B OTAENBbHON KJaAe U3 KJIak, COAEpKALUX TEKyL[Ue KOMMEepUeCKHe
mtamMbel PRRSV Bakimabl. Ot 1Ba BUpyca Takke 00Jagal0T COCOOHOCTBIO CTUMYJIMPOBATD
npousBoactBo uHTeppepoHa (UPH-a) (cm. Dur. 4). Mzomarer SD95-10 u SD95-47
CTPYIIUPOBaHBl B Ty ke Kjiany, 4yro u mramMmbl VR2332 u INGELVAC® PRRS MLV,
nojy4eHHsle U3 VR2332. Mzomsater 12-7455 u SD11-21 npencrasnsitor coboii kimany Oonee
no3aHUX nsaTeH nojst. B nspl u nsp2 ¢unorenernyeckue nepesbs nomenoB OTU, SD04-89 u
SD98-163 crpymmupoBaHbl B KJIaAy C KHTAHCKUM BbICOKOMAaTOreHHOM MmTamme JX143 wu
mramme INGELVAC® PRRS ATP, xoropeii Obut monyden w3 mramma JA142. B
¢dunorenernyeckux nepeBbsix nomeHoB ORFS u nsp2 OTU, MNO05-68 crpynnupoBaHbl B KJiaay
co mrammamu JX143 u INGELVAC® PRRS ATP.

OnHUM U3 KpUTEpUEB Pa3BUTHS BaKLHBI SBIISETCS TO, YTO Y BUPyCa-KaHAUAATA JOJKHA
OBITh CIOCOOHOCTH CTUMYJIMPOBATh UMMYHHBIE PEaKIUU X03suHa. [Ipenpiaymume nccinenoBaHus
nokaszaiy, uro PRRSV nonasnser BpoxkaeHHbIN HMMYHHBIH KJIETOYHBIM OTBET X03s5IMHA , a NSp2
SBJISIETCS. ONHMM W3 BPOXKIEHHBIX AHTATOHHCTOB ISl TOJAABJICHHS SKCIPECCUH HHTephepoHa
(U®H) u ctumynupoBaHHbIX nHTEphepoHamu reHoB (ISG). UToObl OLleHUTh, MOTYT JIU IITAMMBI
BUpyca uHAayuuposath uHTephepon anmbpa (MPH-o), makpodaru cBuHel aUOO 3apaxkaroTCs
pazmaabIME H30JsiTaMu nodist ipu MOI 1, mubo Obutn noskHo nHpuUuposansl. [Tocne 24-4acos
nociie MHQEKIMU KIETOYHBIH KYJIBTYpPaJbHBI CyNEepHATAHT COOMpANU AJisl KOJIMYECTBEHHOU
oueHkn M®@H-o »skcnpeccmn ¢ UCHONB30BaHHEM  (DIYOPECHEHTHOrO  MHKPOC(HEpHOro
UMMYyHOaHaIN3a, Kak onmcaHo paHee (Lawson et al., Vaccine 28: 5356-64 (2010)). Komnuectso

HN®PH-0. onpenemnsiin ¢ UCTIONB30BAHUEM CPEIHHUX 3HAYEHUH MHTEHCUBHOCTH (DIIyOpeCIeHIINH, 1
17
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pEe3yNITaT CPaBHHUBAIHM CO CPEIHUMH 3HAUYEHUSIMH U3 JIOKHO-WH(HUIIMPOBAHHBIX KOHTPOJIBHBIX
KJIETOK.

Anamms in vitro delSGylation Obut ipoBeneH st BRIOOpa BUPYCOB, KOTOPbIe 00JIaTar0T
cnaboit crocobHOCThIO TomaByATh Skcrpeccuro ISG. Anamms delSGylation mposogpsT, kak
ormmcano panee (Sun et al., J. Virology 86 (7): 3839-50 (2012)). Bkparue, xnerku Hela
coBMecTHO TpaHchuuupyrotest mnasmunuoit JIHK, skcrpeccupyromeii pepMeHTbl KOHBIOTalUN
E1/E2/E3, FLAG-meuensiit ISG15 u PRRSV PLP2 (aa386-578). Ilycrast BeKTOpHas IUIa3Muaa
BKJIFOUEHAa Kak KOHTpoib. Yepe3 6 u mocie TpaHCekuuu KieTku ctumynupyror 1000 E/mn
HU®H-a. Knerku cobuparor uepes 24 4 mociae CTUMYSILMM € QHAIM3HPYIOT MyTeM
uMMyHoOnorTuHra. MemOpany uccnenyior anturenom npotuB FLAG nnsa onpenenenus
JKCIIpecCuu CBOOONMHBIX W KOHBIOrHpoBaHHBIX (opm ISG1S5. Okcmpeccus PRRSV PLP2
JETEKTUPYETCS C HCIOJIb30BaHHEM NSp2-Crelu(pruuIeckoro MOHOKJIOHAJIBHOro aHTHTena. Kak
noka3aHo Ha ¢ur. 5, uzonarer SD95-10 u SD11-21 okasbiBaroT MeHbluee BiusiHue Ha ISGylation
KJIETOYHBIX OEJIKOB, Mperoaras, 4To 3TH ABa U30JATa OyAyT UMETh MOTeHUHA Ui OyayIuero
pa3BUTHS BaKUMHBL. MBI JTOMOJHHUTENIBHO TECTUPOBAIN CHOCOOHOCTH BUPYCOB CTHMYJIUPOBATH
skcnpeccnto MPH-o. SD04-30 1 MO04-25 Obutn 3aJ0KYMEHTHPOBAHBI paHee, YTOObI UMETh
BO3MOKHOCTh yaydliuTh npousBoactso M®H-o. Hcnonb3ys 3T 1Ba HU305ATa B Ka4decTBe
KoHTpoJiel, ypoBHH skcnpeccun MPH-o m3mepstor B PRRSV-3apakeHHBIX albBEOJSIPHBIX
makpogarax ceunedl. Kak mbl 1 oxkuganu, SD04-30 1 MOO04-25 cTUMyIHPYIOT 3HAYUTENbHbIN
oovem MDH-o skcnpeccun (@ur. 4). Hanpotus, uzomnster SD95-21, ND99-17, SD06-21 u
SD92-18 crumynupyrotr ypoBeHb M®PH-a coBmectumoro ¢ ypoBHeM SDO04-30 u MOO04-25.
Uzomster MN91-45, ND99-14 u NE06-05 neMOHCTPHUPYIOT CIa0yI0 CTHMYJISILUIO SKCIPECCHH
H®DH-a.

OCHOBBIBasiCb Ha pe3yJibTaTaX HMMYHHOTO aHaJIW3a M aHaiu3e (PUIOreHuu, IeBsITh
U30JIITOB THUMA 2 M3HAYAJIbHO BBIOMPAIOT ISl MPOJOJDKEHHUS MAcCaXel B KYJbTHBUPYEMbIX He-
CBUHHBIX KjeTkax Ha 80 maccaxeil. B pomonHeHuWe K 3TUM JEBSTH BUpycaM TUNa 2 B
nanpHeHmui aHanu3 Taxke BKIFO4eHbl SD03-15 (mramm trma 1), SD02-11 (mwtamm tuna 1) u
SD02-10 (cmece Bupycos tumna | u Tuna 2). B o0mel CioXHOCTH AEBSITh BUPYCOB Maccaxen-80
(T180) BBIOpaHBI 17151 KJIIOHUPOBAHUS METOJIOM OJISTIIKOOOPA30BAHUS ABA Pa3a B KYJIbTYPe KIIETOK,
a Bupychl mnaccaxeil-82 (I182) nOmMONHUTENPHO OUMINAKOTCS dYepe3 IMOAYIIKY Caxapo3bl H
XPaHATCSl B BUJAE€ BUPYCHOro 0a3oBoro pacrsopa. THUTpBI BUpycCa ONpPEAETsUTUCH MPH MAcCaKe

KQXJIOr0 KaHAWZAaTa BHUPyCa BAaKLHMHBL, KOTOpBIE BapbuUpoBaIUCh Mexay 4,5-7 log ¢okyc
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dayopecuupyromue enunauibl (FFU)/mn. M3onstel Bupyca ¢ tutpamu Hike S log FFU/mn
UCKJIFOUYEHB! U3 JajibHelInero n3ydeHus. 1IoaHOpa3sMepHBbIe MOCIenoBaTeIbHOCTH T€HOMA ISt
OIUHHAAIATHA M30JSITOB BHPYCOB-KAHIUIATOB OBUIM NMEPBOHAYANBHO ompeneneHsl 11 ¢espans
2013 roma, W OKOHYATENbHbIE MPOAYKTHI M3 AEBATH BUPYCOB-KaHAMAATOB BakuuHbI (I183),
OYMIIEHHBIX IyT€M KJIOHHUPOBAHUS BHPYCOB METOAOM OJSIIKOOOPAa30BaHUS U CaxapO3HOU
NOAYIIKOMN, ObUTH CHOBA CEKBEHHUPOBAaHBI M JOKYMEHTHPOBaHbI 22 nekadps 2013 roxa.

Koncencycubie mnocnenoBatenbHoctu kJIHK nns mestu umzonstoB Bupyca PRRS B
naccaxxe 83 (II83) Obutm nenmoHupoBaHBl B 0a3e MAHHBIX I'€HETHYECKOW MOCIIEAOBATENIbHOCTH
GenBank, aHHOTHMPOBaHHOM KOJUJIEKIMHM BCeX OOIIENOCTYNHBIX IOCJIENOBATEIbHOCTEN
HyKJIeMHOBBIX kucnoT. basa manaeix GenBank noppepskuBaercst HarnpoHanbHbIM LIEHTPOM
uHpopmamun no OuorexHonmormu (NCBI), Bxomsmmm B HarnumoHanbHble HMHCTHUTYTHI
snpasooxpanenust CIIIA (NIH). GenBank siBnsiercst uactsro International Nucleotide Sequence
Database Collaboration.

Koncencycnoii nocnenosarensHocty kK/IHK mramma PPCC SD 95-10 na I183 npucsoen

Homep noctyna GenBank KU131565 (SEQ. ID. NO:1). KoHceHcycHasi MOCIEA0BaTEbHOCTD
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k/IHK o6o3nauena SEQ. ID. NO:1 npencrasnsier coOo¥:
1 ATGACGTATA GGTGTTGGCT CTATGCCATG ACATTTGTAT AGTCAGGAGC TGCGACCATT

el
121
181
241
301
361
421
481
541
601
e
721
781
841
901
961
1021
1081
1141
1201
126l
1321
1381
1441
1501
1561
le2l
lesgl
1741
1801

GGTACAGCCC
TTTAGGGGTC
CCCTTTAACC
CATGGCGGAG
GAATCTCCAA
CCGGTGGACG
GCTTTCTGCG
AATGGTGCGG
GGCTCTACAA
AGTGGCCGTT
TGTGTTAACC
GTGTGCTATG
GAAAGTCTCC
GTTGAAGTTG
GTCCAAGTTT
CGGCTGCCTC
GCTCCCGCCG
CAAGCATGGT
AGTGACCGAC
CCGCCACTTC
TAGGGTTGAG
CAGTCACAAG
CATGGTCGCT
TGCCGACGCT
TGGTTGGCAC
CCTTCCCGAA
CATCCAAATC
GTACGTGCTT
TTCCTTGCTC
CCCAGATGCG

AAAACTTGCT
TATCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTTCCCGAGC
TTGCCACGTG
ATCTTCCCAA
GTCGCTGCCG
GTTTATGAAC
TTCGCCAACT
AATCTACCGC
GCTGACATCT
TGGGCCCCTC
ATTGCGAACC
ACCTTCATAG
CCCGCTGATA
GAAGTCCAGC
GTCTCTGGCA
GTACATGGAC
AGGCTGGCGG
CCCAATACAT
TGGTACGGTG
CATCGCGCTT
AACAAGGCTG
TGTATTTCCG
AGAGTAAGGC
CTCAGGCTCC
AAGCTGGAAG
CCCCTTGAAT
GTCGAAGTTT

GCACGGAAAC
ACCTTGCTTC
TACTTGATCG
ACTGCACACG
TTGGAGTGCT
CATTCCCCAC
TTGCACGAAT
AGATTTACAG
GGGGTTGCCG
CCCTACATGT
TCCCGCAGAG
ATGACATCGG
GTGGCGGGGA
GACTCCACAT
CCCCCGGGAG
CTGTTCCTGA
ACAAAGAAAT
AGTACCTACA
CTATCGTCAT
AAGAACCTAG
CACCACTGGC
CTGGAAGGAG
TGTCCGCTCG
AGCATCTCAA
CCATCGCCAA
CTCTGGATGA
CCGCGGCCTT
GTGTGCATTG
GTGTTCAGGG
CCGGATTTGA

GCCCTTCCGT
CGGAGTTGCA
GTGCACGTGT
ATGTCTCAGT
GGGCCTATTT
TGTCGAGTGC
GACCAGTGGA
AGCCGGCCAG
CTGGTACCCC
GAGTGACAAA
GCCCAAGCCT
TCATGACGCC
TGAAGTGAAA
CTCCTTCCCG
TGGTGTCTCC
AGGAAACTGC

GACAGCCCTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TACAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACCCCTG
ATTGTCGGAC
CCTTTTCCGG
GAAGACTTTT
GTCATGTATG
TTTGAAAATG
CCCCACCACG
ATGCGGGTTG
TGGTGGCGCT

TCGCTATGCT
GCGGAGGCTG
ACAGTACTTC
CCTCCCTGGG
TGGCGAGGAT
AGCAAGGAAA
TGAAACCCAG
GCACTACTCT
CCGGATGATA
CTGGGCTACT
GGATAGGAAC
GACTGTCTCT
CTGTTGCGAG
CCCTGCCTGC

19

AACCAATTTG
CAAGTTAACG
TCTGTTAAGG
TTCGAAGACC
GGGAAGATCT
GCACGTTCTG
CAGGCAAAGA
CCGCCCGCCG
AATTCCAAAT
GACGAGGATC
GGTGCTTGTA
GTGACCCCTG
CATAAGGGCG
CTTGACCGAC

TTCAGGGGAG
GTCTCTCCAA
CCAGGGTGTT
TCCTTCCTCT
AAGAGCCGCT
GGGCTTGCTG
TTCAACAAAG
CAGTCTTGAA
CTGTCCCTGG
GAGCAACTCA
GCCCTTTTGA
TGGCCGGAGA
TTCCCAAGGA
TAGTGGACAT
AGTGCCAACA
TGTTCGACTC
GTTATCAAAC
GTCTCCGAGC
AGAGTTGGAT
TCCTCAGAAT
TCCGGTTTGG
GTGCGACCAC
AGGACGAGGG
AAGGGAACTG
TTGAAACTAC
TTGTGAATAC
GTAGCGCCAA
GGATGTCCCC
GTTTTGGCTC
TGGCTGAGGT
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1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401

AATGCACTTG
TCGTCCGGCT
AGGAGGAAAT
TGAGGTTTGT
AAAGATTGAT
GAGGGTTTGC
GGTTGAGGCT
TCCTGTCGTG
GTCCAATTGC
CGTACTCTCG
TGGCCTGCAA
TCTGCTGAAA
GATTGATTTA
AAGAGCTCAG
TGCTCCACGC
ACCATCCGAG
TTCTAGGCCA
GTCCCGACCG
TCAGCAGGTG
AGATTTGTCT
CATGGGTATC
TATACTGAGT
GATCACACGC
GCATCTCCGA
TAAACTTAGC
GCTGACCTGG
GTTTCTCCCA
GCCTCACACG
CACTGAAGAT
GGGGCTCTCG
GATGTCGTCG
TGACTTACTC
ACGGACGGTA
CCTCGTCTCC
TCCGGGTGAT
CCCATTCTTT
CATGGGGGTT
CCCAGTCGGC
TGAGCTTCTC
TCTTGCCATT
GCTTGGCATT
TAAAAAGTGC
CCCTTTCACG
AAAAGGCATG
TCCCATTGAG
CACGGCTAGA
GGTGCTACAG
CGCTATTCCA
GATCGTGGTC
CCTCGTCCTT
CAAGCCTTCG
GTTGCACATG
CGATCCGTGG
GTCCAGATTG
ATTCGGTCTT
TCATAGGTTG
TTGGGTACCC
GCACCCTCTC
AATCTTGGCC
TGGTCTTGTT

CCTAGCAGTG
TCCCCGGTCA
CATCCTGACC
TGCTGCCATC
CAGTACCTCC
CCGCCGAGCG
GCAACTCAGA
ACTCAAGAGC
TACTACCCTG
AAGTTGGAGG
CCCGCACTAC
CTAGTCAACG
AAAGCTTGGG
CCTCGGAAAA
AGGAAGGTCA
CCGATGACAC
GTGACATCTT
GTGACGCCCT
GGAGAAGTGA
GCATCCTCAC
CTGGGGGTGG
GACATTAACC
CCAAAATACT
AGGGAAAAAG
GACCCTGCCA
CGCAATAAGT
AAGATGATAC
CCTGCACCTT
GTTCCACGCA
GCATCCTCCG
CGGGGGTTTG
ACTGATTTGC
AGAAAGAAAA
CATCTCCCTG
TGGGGTTTTG
GGCTTCGCTC
TTTGGCTGCT
ACTGCTTGTG
AAACCTTGGG
CTTGGCAGGT
GTTGCAGATT
TGGGGATCTT
CGTGCGACCA
GACCCTGTTT
CAACCCTCTG
ACTGTGGTCG
GCGGGTGGGG
TTCCGAGCCC
GACCCCGACA
GGTGTGGGGG
GGAGGAGGCC
CTTGCTGGGG
TGCACTAACC
TGCATCTCCC
CAGGAAATTG
AGTTGTAAGG
CTTACCTGGT
ACCATCCTAT
ATGGTGTTAT
ACCCCCTATG

CCATCCCAGC
ACACTGTGTG
AGGTGTGCTT
AAAACAAAAC
GTGGTGCAAC
CTGCGGACAC
CAACCAAACA
CTTTGGACAA
CACAAGGTGA
GGGCTGTTCG
CGAACGGGCT
CTCAGGCAAC
TCAAAAACTA
CGAAGTCTGT
GATCTGATTT
CCCTGAGTGA
TGAGTGAGCC
TGAGTGGGCC
ATCTGGCGGC
AGACTGAATA
GGGGGCAAGA
CTGCACCTGT
CAGCTCAAGC
AAGCATGCCT
CGCAGGAATG
CTGCTTACCA
TCGAGACACC
CCGTGAGTGC
TCCTCGGGAA
GGGAAGAACC
ACGAGAGCAT
CACCTTCAGG
TTGAAAGGCT
TTTTCTTCTC
CAGCTTTCAC
CCCTCTTGGG
GGTTGGCTTT
AATTTGACTC
ACCCTGTTCG
TACTGGGCGG
GTGTCTTGGC
GTATAAGAAC
GGTCGTCACT
TCCTCGCTAC
AAAAACCCAT
CTCAGCCTTA
CGATGGTGGC
CCTTTTTTCC
CTTTTACTAC
ACTTTGCCCA
CACACCTCAT
TTTATGTAAC
CATTCGCCGT
AACATGGCCT
CCTTAGTCGT
CTGACATGCT
TGCTCTGTGT
GGTTGGTGTT
TGGTTGCTCT
ATATTCACCA

CGCTCTGGCC
GACTGTTTCG
AGAGCAGATC
CAACCGGGCC
AAATCTTGAA
CTCCTTTGAT
GCCCCACGTC
AGACTCGGTC
AGAGGTTCGT
TGAGGAATAT
CGACGAACTT
TTCAGAAATG
CCCACGGTGG
TAAGAGCTTG
GACTGTTAAT
GCCTGCACTT
GGTCCCAGTT
AACTTTTGAG
AACAACGCTG
TGAGGCTTCT
GGCTGAAGAA
GTCATTAAGC
CATCATTGAC
CAGCGTCATG
GCTTTCTCGC
GGCGTTTCGC
GCCGCCCTAT
AGAGAGTGAC
AATAGAAAAC
GATGTATGAC
AACGGCTCCG
TGGTGTGGAT
CTTCGACCAA
ACACCTCTTC
TCTACTTTGC
TGTATTTTCT
TGCTGTTGGC
GCCAGAGTGT
CAGCCTTGTT
GGCACGCTAC
TGGAGCTTAT
TGCTCCTAAT
CATCGACCTG
TGGGTGGCGC
CGCGTTCGCC
TGATCCTAAC
CGAGGCAGTC
CACCGGAGTG
AGCTCTCCGG
ATTGAATGGA
TGCTGCCCTG
TGCAGTGGGG
CCCTGGCTAC
CACCCTGCCC
TTTGATTTTC
GTGCATCTTA
GTTTCCTTGC
TTTCCTGATT
TTGGCTTTTA
TTACACCAGT

20

GAAATGTCCG
CAATTCTATG
ATTAATCTCT
ACCCCGGAAG
GAATGCTTGA
TGGAATGTTG
AACCAGTGCT
CCTCTGACCG
CACCGTGAGA
GGGCTCACGC
AAAGACCGGA
ATGGCCTGGG
ACACCGCCAC
CCAGGGAACA
GGCCCCCTTG
ATGCCCGCGT
CCTGCACCGC
TTTGCGCCGC
ACGCACCAGG
CCCCTAGTAC
GTTCTGAGTG
AGCTCCCTGT
TCGGGCGGGC
CGTGAGGCTT
ATGTGGGATA
ATCTTGGATG
CCGTGTGGGT
CTTACCATTG
GCCGGCGAGG
CAACCTGCCA
TCCGTAGGTA
GTGGACGGGG
TTTAGCCGTC
AAACCTGACA
CTCTTTTTGT
GGGTCTTCTC
CTGTTCAAGC
AGGAACGTCC
GTGGGCCCCG
ATCTGGCATT
GTGCTTTCTC
GAAATCGCCT
TGCGACCGGT
GGGTGCTGGA
CAGTTGGATG
CAAGCCGTAA
CCAAAAGTGG
AAGGTTGATC
TCTGGTTACT
TTGAAAATCA
CATGTTGCGT
TCTTGCGGTA
GGACCTGGCT
TTGACAGCAC
GTTTCCATCG
CTTGCAATCG
TGGTTGCGCT
TCTGTAAATA
GGCCGTTATA
GGCCCCCGCG

GCGACTCCAA
CCCGTCATAC
GTCAGGTTAT
AGGTCGCGGC
CCAGGCTTGA
TGCTCCCTGG
GCGCTCTGGT
CCTTCTCGCT
GACTAAACTC
CAACTGAACC
TGGAGGAGGA
CAGCCGAGCA
CCCCTCCACC
AGCCTATCCC
ATCTTTCGAC
TGCAACATAT
GTAGAGCTGT
GACACAAATT
ACGAACCTCT
CACCGCAGAA
AAATCTCGGA
CAAGTGTTAA
CCTGCAGTGG
GTGATGCGGC
GGGTTGACAT
GCAGGTTTGA
TTGTGATGCT
GTTCAGTCGC
TGCCCAACCA
AAGACTCCCG
CAGGTGGCGC
GGGGGCCGTT
AGGTTTTTAA
GTGGTTATTC
GTTATAGCTA
GGAGGGTGCG
CTGTGTCCGA
TTCATTCTTT
CAGGTCTCGG
TTTTGCTTAG
AAGGTAGGTG
TCAACGTGTT
TTCGTGCGCC
CCGGTCAAAG
AAAAGAGGAT
AGTGCTTGCG
TCAAGGTTTC
CTGAGTGCAG
CCACCACAAA
GGCAAATTTC
GCTCTATGGC
CCGGCACCAA
CTCTCTGCAC
TTGTGGCAGG
GAGGCATGGC
CCAGCTATGT
GGTTCACTTT
TGCCTTCGGG
CTAATGTTGT
GTGTAGCCGC
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5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
6121
6181
6241
6301
6361l
6421
6481
6541
6601
cool
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
864l
8701
8761
8821
8881
8941
9001

CTTGGCCACC
CCGCACCGTG
TCGAAAGCCC
GTTCACTATC
AGCCAGGGTT
CGCCATAGCT
TGGATGGACT
GAATGGATTT
AGCCGGTGAG
GCGCCCCTCG
CTTCGCTGGA
CATATGCGAG
AGGCCTCTCT
TGCCTGGACG
CCTGGTCCGG
TGCGCAAGTT
CGCCTTTTAC
GCATCCGTTG
TGTGACATCA
GTACTTGTTC
GGCTTTTTTC
CGGGATGAAT
GGACTTCCTT
TGCAGCGGGC
GTTGGTGCAG
TGTGGCACCC
TAGTATCTTC
AGTCCTTGCC
ACCCGCACCC
GGGGGATGAG
TGTTATGGGC
CGAGGAAGTC
CTTTGACCCT
TGTCTACGTC
AGCCCAATGG
CGGTGAACTG
CCTGACTAAG
GGCGGCTTAG
ACCCTAGGAC
CATAACCAAC
GTTCCTTCGC
CGCCACGGGC
ACTAGAGAGG
GACGCGCCCG
GTAAAAGGAG
ACTGGAAGCC
GGGCGCTCCG
CCAGCGTCTG
CACGGTTGTG
TTTGTTTTGC
TGCCCGTCCG
GGGAACAGGT
CAGGCCGTGC
GGGAAGAAGA
GCAGCGTTGA
CTCGGGAAAA
GATCTTGCAT
CTTTATGAAC
GACTTACTGG
CCGATTACTT

GCACCAGATG
CTGTTTACCC
TCATTGAACA
GACGGGAAAA
TCCGGGGTCG
GATTGCCCGA
GGTCGTGCCT
GCCTTCTGCT
CTTGTCGGCG
GGCCAGTTTT
CCTAAGGTCC
GTACCTTCAG
ACCGTCCAAC
CCCTTGGTTG
AGTGTTTTCT
CTGATGATCA
AGCCTTGGTG
CAGGCAGTAA
CCAGTCCCAG
AAGTACCGTT
TTGCGATACT
CACGAGTCAC
ACGAAATGGA
CAATTCATCG
GTCGACAAGG
CAACTCTCGC
GACCTAAAGG
GGGTCCAAGA
GTGCCTATCC
GACCGTTTGA
GGGAAGAAGT
CATGATAACA
GAGAAGGGAA
TCCCCATCTG
GAAGCTGCAA
ACAGCCAAAG
GAGCAGTGTT
TTGTTACTGA
CCGTAAACTT
ACCCGGTTGC
TTATAGACGT
CGGGAAACAC
AAATTGCACT
AAATTGGTCT
TTTTACAGAA
CAGTACACGC
TCTTGGCTAC
TCCTTGATTA
AGGATGCCGC
CTGGAGTTCT
TTCATCGGCC
TTCCAACCAA
GAGAGAACTG
AGACTAGGAC
GTGGTGTCAC
ACAAATTTAA
CCTGCGATCG
TTGCCTGTGC
TCACGCAGTC
CTGTGTCAAA

GGACTTACTT
CGTCTCAGCT
CCGTCAATGT
TCAAGTGCGT
GCTTCAATCA
ATTGGCAAGG
ATTGGCTGAC
TCACCGCGTG
TTCACACAGG
GTAATGTGGC
CGCTCGGTGA
ACCTTTGCGC
TTCTGTGTGT
CTGTGGGGTT
CCTTTGGAAT
GGCTTCTAAC
CAGCGACCGG
TGAATTTAAG
TGATTGCGTG
GCCTGCACAA
TTGCCGAGGG
TGACTGGAGC
CTGATTTTAA
AGGCAGCCTA
TTCGAGGTGT
CCGGTGACAT
TTGGTAGCAC
TGACCGTGGC
CCCTCCCGCC
ATAAGAAGAA
ACCAGAAATT
CAGATGCATG
CTCTGTGTGG
GCAGGAAGTT
GGCTTTCCGT
AACTGGAGAA
TAAACTGCTA
GACAGCGGTA
AAAAGTGGCC
AAGACCGGTT
CTTGATCTCC
TGGGATCGAT
CAGTGCGCAA
TCCTTATAAG
CACAAGGTTT
GGCTGCCTGC
GACTATGCCC
TCTTGATTCT
ATTGAGAGAC
TCGCCTTGTG
TTCCACTTAC
GGACATTCAG
GCAAACTGTC
AATACTCGGC
CCAGGGCTTC
GGAGCTGCAG
ATCCACACCA
TGAGGAGCAT
CGGCGCGGTG
CACCATTTAC

GGCCGCTGTC
TGGGTCCCTT
GGTCGGGTCC
GACTGCCGCA
AATGCTTGAC
GGCTGCTCCC
ATCCTCTGGT
CGGCGATTCT
ATCGAACAAA
GCCCATCAAG
TGTGAAGGTT
CTTGCTTGCT
GTTTTTCCTC
TTTTATCTTG
GTTTGTGCTA
AGCAGCTCTT
TTTTGTCGCA
TACCTATGCC
TGGTGTTGTG
TGTCCTTGTT
AAAGTTGAGA
CCTCGCTATG
GTGCTTTGTT
TGCTAAAGCA
TTTGGCCAAA
TGTCGTTGCT
CAAGCATACT
GCGCGTCGTT
AAAAATTCTG
GAGGCGCAGG
TTGGGACAAG
GGAGTGCTTC
GCATACCACC
TCTAGTCCCT
GGAGCAGGCC
ACTGAAAAGA
GCCGCCAGCG
AAAATAGTCA
AGTGAGGTTG
GATGGCGGTG
GGCGCTGATG
GGCACGCTTT
ATAATACAGG
CTGTACCCTG
GGAGACATAC
CTCACGCCCA
TCCGGTTTTG
AGGCCTGACT
CTCTCCAAGT
CGGAAGTACC
CCTGCCAAGA
AGCGTCCCTG
ACCCCTTGTA
ACCAATAACT
ATGAAAAAGG
ACTCCGGTCT
GCAATTGTTC
CTGCCATCGT
ACTAAGAGAG
AGCTTGGTGA

21

CGCCGCGCTG
CTTGAGGGCG
TCCATGGGCT
CATGTCCTTA
TTTAATGTAA
AAGACCCAAT
GTCGAACCCG
GGATCCCCAG
CAAGGAGGAG
CTGAGCGAAT
GGCAGCCACA
GCCAAACCCG
CTGTGGAGAA
AATGAGGTCC
TCTTGGCTCA
AACAGGAACA
GATCTGGCGA
TTCCTGCCTC
CACCTCCTTG
GGCGACGGAG
GAAGGGGTGT
AGACTCAATG
TCTGCTTCCA
CTTAGAATAG
CTTGAAGCTT
CTTGGCCATA
CTCCAAGCCA
GACCCAACCC
GAGAATGGTC
ATGGAAGCCG
AGCTCCGGTG
AGAGTTGACA
ATTGAAAATA
GTCAACCCAG
CTTGGCATGA
ATAATTGACA
GCTTGACCCG
AATTTCACAA
AGCTAAAAGA
TTGTGCTCCT
CATCTCCTAA
GGGACTTTGA
CTTGTGACAT
TTAGGGGCAA
CTTACAAAAC
ATGCCACTCC
AGTTGTATGT
GCCCTAAACA
ATGACTTGTC
TGTTTGCCCA
ATTCTATGGC
AAATCGACGT
CCCTCAAGAA
TCATTGCGTT
CGTTTAACTC
TAGGCAGGTG
GCTGGTTTGC
ACGTGCTGAA
GTGGCCTGTC
TATATGCACA

CGTTGACTGG
CTTTCAGGAC
CTGGCGGAGT
CGGGTAATTC
AGGGGGACTT
TCTGCGAGGA
GTATCATTGG
TGATTACCGA
GCATTGTCAC
TGAGTGAATT
TAATTAAAGA
AACTGGAAGG
TGATGGGGCA
TCCCAGCTGT
CGCCATGGTC
GATTTTCACT
CAACTCAAGG
GGATGATGGT
CCATAATTTT
CGTTCTCTGC
CGCAGTCCTG
ACGAGGACTT
ATATGAGGAA
AACTTGCCCA
TTGCTGATAC
CGCCTGTTGG
TTGAGACCAG
CCACGCCCCC
CCAACGCCTG
TTGGCATCTT
ATGTGTTTTA
ACCCTGCCGA
AGGCTTACAA
AGAGTGGAAA
TGAATGTCAA
AACTCCAGGA
CTGTGGTCGC
CCGGACCTTC
CGCGGTCGAG
GCGCTCCGCA
GTTACTCGCC
GGCCGAGGCC
TAGGCGCGGC
CCCTGAGCGG
CCCCAGTGAC
GGTGACTGAT
ACCGACCATT
GTTGACAGAG
CACCCAAGGT
TGTGGGTAAG
TGGAATAAAT
TCTGTGCGCA
ACAGTATTGT
GGCCCACCGA
GCCCATCGCC
CCTTGAAGCT
CGCCAATCTT
CTGCTGCCAC
GTCTGGCGAC
GCACATGGTG
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9301
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9541
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9e661l

9721

9781

9841

9901

9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
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12181
12241
12301
12361
12421
12481
12541
12601

CTCAGTTACT
TTTGAGGACA
GCCGAGTCTC
GGTTTTCAGA
AGGATAATAA
TACCATATGA
GACAGCTGTG
GCGCAGTGCG
TGGGAAAAAC
GCCCCGGCTC
CACCAGCATT
GAGTGCAAAC
CCGTACAAGC
CCAGGTAGAT
GAAGTTGACC
ATCAACATGG
GGTGCTGGGA
CCGACTCACC
CCGGCAGGTA
CTAGCCGGCG
CACCTTGATG
CAACTCCACC
CAACTGAAGA
AGGGACAAAC
AATTATGGGC
GACTCCAGTC
CTCAACAGGC
GACCCACACA
CTCGCTGTGC
GTTGCTCAGG
TCTCTCTGCG
CACAACTTGG
CTTGCACCCC
GTTGCCAGTC
GTGGGCCCCT
GTCAAGGGCG
GATTGCCGGG
TTCATTGGCG
CTTCCGCGCT
GCCGCAAAAG
CACCCAGAGA
ATGGTCTGGA
CAGCTTGCGA
CCATGCATGG
GACCTCGCAG
GGTGAAATGC
GTGAGGTACA
GGAAACGGTG
ATTTATAAGG
CCAACTTTGG
GGCCAACTTT
TTTCTGGCCA
TTGGTTTGCT
ATCTTATGAG
TCCCTTGGGG
TCGAATGTAC
GGCCACGCTG
CATTGAAGCC
CATGACAGGG
CTTTCCAACC

TTAAAAGTGG
TGCTCAAGGT
CCACCATGCC
CGGACCCAAG
ATGGACGCCA
AGGCAAGCAA
CTTGTTTAGA
CCCGCAAGGA
TCAGGTCCAA
CGTACGCCAC
GTCCAGTCAT
CCCCCTTAGG
CTCCACGGAC
ACCAGACTCG
TACCAGACGG
TCGCTGTCGC
AAACATACTG
AGACCATGCT
CAACGCTGCA
GTTGGTGTCC
TCTTGAGGCT
CGGTGGGTTT
CCATCTGGAG
TTGTATCCAT
AAGTCCTCAC
AAGGCGCCAC
AAAGAGCCCT
GGCAACTGCA
ACCGTGACGA
CTCTAGGCAA
CCATTTGTGC
GGTTTTATTT
ACTGGCCCGT
TTCGCCCTGT
CAGTGTTTCT
AGGCTCAAAT
AGTATCTTGA
ACGTCAAAGG
TCCTTCCCAA
CAGTTTGCAC
CCCAGTCCAG
AAGACAAGAC
GCTATGCCTC
GCCCTGCCCT
TCACTCCTTA
CTCCTGGGTA
AGCACACCTG
AGGACTGGGA
CCACTGCCAC
GCCTGAACTG
TTGTGGATGC
TTTTGTTTGG
CCGCGGTACT
GCCTTTCTTT
ATGCTTTGGC
CGCATCATGG
TCTCGTATTA
GAGAACTGTA
TCAAATGTAA
CCTGGTTCCC

TCACCCTCAT
TCAACCCCTG
AAACTACCAC
GAAGACAGCC
ACTAGTCCCC
TGTTTCTGAA
GTATGATCCT
CGGCTATAGT
TCATGAAGGG
TGCCTGTGGC
AATCTGGTGT
GAAAGGCACA
TGTAATCATG
CCGCGGATTA
TGATTATGCT
CTCTAACGTG
GCTCCTTCAA
CGACATGATT
ATTCCCCGCC
TGGTAAGAAT
TCTTAGCAAA
TGACTCTCAT
GTTTGGACAG
GGTCAACACA
CCCTTACCAC
ATTTGATGTG
TGTTGCTATC
GAGCATGTTT
GCAGCTGATC
TGGGGATAAA
AGATCTGGAA
CTCACCTGAT
GGTGACAACC
CCATAAGTAT
AGGCACCCCT
GCTTCCGGAG
TGACCGGGAA
CACTACCGTT
GGAATCAGTC
ATTAACAGAT
GTGCTGGAAA
GGCCTATTTT
GTACATCCGA
TTGCAATAGA
TGATTATGGT
CAAAATCCTA
GGGATTTGAA
GGATTACAAT
CAGCATGAGG
AAATGAAATG
TTTCACGGAG
CTTCACCATC
CCGTGCGCGC
CTCAGTGCCA
ACCATAAGGT
AAAANAGCAGG
GTGGTTTGGA
AATATTTGGC
CCTTAGTGTA
GGCCAAAGCT

GGCCTTCTGT
ATCGTCTATT
TGGTGGGTGG
ATAACAGATT
AACCGTGACA
TACTACGCCT
GAATGGTTTG
TTCCCTGGCC
AAGAAGTCCA
CTCGACGTCT
GGCCATCCGG
AGCCCTCTAG
CATGTGGAGC
GTCTCCGTTA
AGTACCGCCC
TTGCGCAGCA
CAGGTCCAAG
AGGGCTTTGG
CCCTCCCGTA
TCCTTCCTGG
ACTACCCTTA
TGCTATGTTT
AACATCTGTG
ACCCGTGTAA
AGGGACCGAG
GTTACACTGC
ACCAGGGCAA
GATCTTCCTG
GTACTAGATA
TTCAGGGCCA
GGGTCGAGCT
TTGACACAGT
CAGAACAATG
AGCCGTGCGT
GGGGTTGTGT
ACAGTTTTCA
CGAGAAATTG
GGAGGATGTC
GCGGTAGTCG
GTGTACCTCC
ATGATGTTGG
CAACTTGAAG
GTTCCTGTTA
AGGGTTGTCG
GCCAAGATCA
GCGTGTGCGG
TCGGATACAG
GATGCGTTTC
TTTCATTTTC
GGGGCTATGC
TTTTTGGTGT
GCCGGCTGGC
CCTACCGTTC
GGTGGACATT
GTCAACCCTG
ACAGGCTGCC
TGTGGTGGCT
CTCTCGGCTG
TAATAGCACT
TCATGATTTT

22

TTCTGCAAGA
CGGACGACCT
AACATCTGAA
CGCCATCATT
GGATCCTCGC
CGGCGGCTGC
AAGAGCTCGT
CGCCGTTCTT
GAATGTGCGG
GTGTTTATCA
CTGGTTCTGG
ATGAGGTGTT
AGGGTCTCAC
GGCGTGGCAT
TGCTCCCCAC
GGTTCATCAT
ATGGTGATGT
GGACGTGCCG
CCGGCCCGTG
ATGAAGCAGC
CCTGCCTAGG
TTGACATCAT
ATGCCATCCA
CCTACGTGGA
AGGACGGCGC
ATCTGCCCAC
GACATGCTAT
CGAAAGGCAC
GAAATAACAA
CAGACAAGCG
CTCCGCTCCC
TTGCTAAACT
AAAAGTGGCC
GCATCGGTGC
CATACTATCT
GCACCGGCCG
CTGAGTCCCT
ACCATGTCAC
GGGTTTCAAG
CAGACCTTGA
ACTTCAAGGA
GCCGCCATTT
ACTCTACGGT
GGTCCACCCA
TTTTGTCTAG
AGTTCTCGCT
CGTATCTGTA
GTGCGCGCCA
CCCCGGGCCC
AAAGCCTTTT
CCATTGTTGA
TGGTGGTCTT
ACCCTGAGCA
CCCACCTGGG
ATTGATGAAA
TGGAAACAGG
CATTTTCAGC
CCCATGCTAC
TTGAATCAGG
CAGCAATGGC

CCAGCTGAAG
CGTGCTGTAT
TCTTATGCTG
TCTAGGCTGT
GGCCCTCGCT
AATACTCATG
GGTTGGGATG
CTTGTCCATG
GTACTGCGGG
CACCCACTTT
TTCTTGCAGT
AGAACAAGTC
CCCTCTTGAC
CAGGGGAAAT
TTGTAAAGAG
CGGTCCGCCT
CATTTACACG
GTTCAACGTC
GGTTCGCATC
GTATTGCAAT
AGACTTCAAA
GCCTCAGACC
ACCAGATTAC
AAGACCTGTC
CATCACAATT
TAAAGACTCA
CTTTGTGTAT
ACCCGTCAAC
AGAATGCACG
CGTTGTAGAT
CAAGGTCGCA
CCCGGTAGAA
AGACCGGCTG
CGGCTACATG
CACAAAATTT
AATTGAGGTA
CCCCCATGCC
CTCCAAATAC
CCCCGGGAAA
GGCTTACCTC
AGTTCGACTG
CACCTGGTAT
GTATTTGGAC
TTGGGGAGCT
TGCATACCAT
TGATGATCCA
CGAGTTCACC
GAAAGGGAAA
TGTCATTGAA
CTACAAAATT
TATCATCATA
CTGCATCCGA
ATTACAGAAG
GAACCAAACA
TGGTGTCGCG
TGGTGAGCGA
ATCTTGCTGC
ACAACCTGCG
TGTTCGCTAT
TAATAGCTGT
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12841
12901
12961
13021
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13261
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Homep poctyma GenBank KU131564 (SEQ. ID. NO:2). KoHceHCycHAsi TOCIENOBATENBHOCTh

ACATTCCTCT
GCGAATCCCA
GAACTCACAG
ATCTATGAAC
GATCATGACG
AGTGTTTACG
ATATTTGGGA
GCCGTTCATG
CAGACCTATT
CCCTTCTTTT
AGCCATGTTT
TTGTCGTCCT
GCAAAAGCTC
ATGTCACAGA
TCTATGCTTC
TCGTGGCTGT
GCTCCTTGGT
GGGCAACCGT
TTGGGGAAAT
CCGTTCTGTT
ATTTATAACT
TGGGCAGTGG
CTCACCACCA
TGTCACGGGC
TGCTTTGTCA
ACCAACTTCC
GAGAAAAGGG
GATGGTTCCG
ACGACTTTTG
ACACGCCAGT
ACCTTTTGAT
AGAGCACAAA
ACTCAGCCAT
GCAAGTACAT
CGGCAAATGA
CATTGGTGCC
TGGTAAACCT
AATGGCCAGC
CAGTCCAGAG
TTTCCTCTAG
TGTCTGTCGT
TCAGGGAGGA
ATTCGCGCCA
TAGGATTGGA
TTCAATTAGG
TAAAAAAAAA

Koncencycnoit nocnenosarensrocty k/IHK mramma PPCC SD 95-47 na I183 npucsoeH

ATATTTTCCT
ATTCTACGTA
TGAATTACAC
CCGGCAGGTC
AACTAGGGTT
CTTGGTTGGC
TAGGGAATGT
ACGGGCAGAA
ATCAACATCA
CCTCTTGGTT
CAGTTCGAGT
CCAGGACATC
TCAGTGCCGC
TGAGAATTAT
TGAGATGAGT
GTGTGTCAAC
AGTCGATCAT
TTTAGCCTGT
GCTTGACCGC
TTGCTGTGAT
TGACGTTATG
AGACTTTTGT
GCCATTTCCT
GGTATGTCTT
TCAGATTTGC
TTCTAGACAC
GCAAGGTTGA
CGGCAACCCC
CAATGATAGC
GATGATATAT
TTTTCTGAAC
TAGGGTCGCG
AGAAACCTGG
TTTGGCCCCT
TAACCACGCA
CGGGTTGAAA
TGTCAAATAT
CAGTCAATCA
GTAAGGGACC
CGACCGAAGA
CGATCCAGAC
TAAGTTACAC
CAGCATCAAC
AGAATGTGTG
GCGACCGTGT
AAADAAAARAA

CCGTTGCGGC
CTGTTTTTGG
GGTGTGCCCA
TCTTTGGTGC
CATGGTTCCG
GTTTCTGTCC
GAGTAAAGTT
CACCACCTTG
GGTCGACGGC
GGTTTTAAAT
CTTTCGGACA
AGCTGCCTTA
ACGGCGATAG
TTGCATTCTT
GAAAAGGGAT
TTTACCAGCT
GTGCGGCTGC
CTTTTTGCCA
GGGCTGTTGC
CGTCGACGCC
CGAGCTGAAT
CATTTTTCCC
TGACACAGTT
GAGTAGCATC
GAAGAACTGC
TAAGGGCAGA
GGTCGAAGGC
TTTAACCAGA
ACAGCTCCAC
GCTCTAAAGG
TGTGCCTTTA
CTCACTATGG
AAATTCATCA
GCCCACCACG
TTTGTCGTCC
AGCCTCGTGT
GCCAAATAAC
GCTGTGCCAG
GGGGAAGAAA
TGACGTCAGG
TGCCTTTAAC
TGTGGAGTTT
CTCAGCATGA
GTGAATGGCA
GGGGGTAAAG
AAAADA

TTCTTGTACT
TTTCCACTGG
CCTTGCCTCA
AGGATAGGGA
TCTGGCCTCT
TTCAGCTACA
TATGTTGACA
CCTCGCCATG
GGCAACTGGT
GTTTCGTGGT
TCAAGACCAA
GGCATGGCGA
GGACGCCCGT
CTGATCTCCT
TCAAGGTGGT
ACGTCCAACA
TTCACTTCAT
TCTTGCTGGC
TCGCGATTGC
AACAGCAACA
GGCACAGATT
GTGTTGACTC
GGTCTGGTTA
TACGCGGTCT
ATGTCCTGGC
CTCTATCGTT
CATCTGATCG
ATTTCAGCGG
GGAAGGTGCT
TAAGTCGCGG
CCTTCGGGTA
GAGCAGTAGT
CCTCCAGATG
TCGAAAGTGC
GGCGTCCCGG
TGGGTGGCAG
AACGGCAAGC
ATGCTGGGTA
AATAAGAAGA
CATCACTTTA
CAGGGCGCTG
AGTTTGCCGA
TGGGCTGGCA
CTGATTGACA
TTTAATTGGC

k/IHK ob6o3nauena SEQ. ID. NO:2 npexncrasinsier coOOii:

1 TATGTACGTA TAGGTGTTGG CTCTATGCCT TTGGCATTTG TATTGTCAGG AGCTGTGACC

6l
121
181
241
301
361

ATTGGCACAG
GAGCTTAGGG
ACCCCTTTAA
TTTATGGCGG
CTGAACCTCC
CTCCGGTGGA

CCCAAAACTT
TTTGTCCCTA
CCATGTCTGG
AGGGCCAAGT
AAGTTTCTGA
CGTTGCCACG

GCTACACAGA
GCACCTTGCT
GATACTTGAT
CTACTGCACA
GCTCGGGGTG
TGCATTCCCC

AACACCCTTC
TCCGGAGTTG
CGGTGCACGT
CGATGCCTCA
CTAGGCCTAT
ACTGTTGAGT

23

CTTTTTGTTG
TTAGGGGCAA
CCCGACAAGC
ATGACCGATG
CCAGCGAAGG
CGGCCCAGTT
TCAAGCACCA
ACAATATTTC
TTCACCTAGA
TTCTCAGGCG
CACTACCGCA
CTCGTCCTCT
GTACATCACC
CATGCTTTCT
GTTTGGCAAT
CGTCAAGGAG
GACACCTGAG
AATTTGAATG
CTTTTTTGTG
GCAGCTCTCA
GGCTGGTTGA
ACATTGTTTC
CTGTATCCGC
GTGCCCTGGC
GCTACTCATG
GGCGGTCGCC
ACCTCAAAAA
AACAATGGTG
CTTGGCGTTT
CCGACTGTTG
CATGACATTC
CGCACTCCTT
CCGTTTGTGC
CGCGGGCTTT
CTCCACTACG
AAAAGCTGTT
AGCAAAAGAA
AGATCATCGC
AAAACCCGGA
CCCCTAGTGA
GAACTTGCAC
CGCATCATAC
TTCTTGAAGC
CTGTGCCTCT
GAGAACCATG

TGTGATAGCC
CACTGCTTTA
GTACCCCCAA
GTGCACGGTC
TCTACAGGCC
GCTCCCCCGC

TGCTGTGGTT
TTTCTCTTTC
AGCCGCTGAG
TAGTGAGAGC
CCACTTGACC
CCATCCCGAG
ATTAATCTGC
AGCCGTATTT
ATGGCTGCGT
TTCGCCTGCA
GCATCAGGCT
CAGACGATTC
ATGACAGCCA
TCTTGCCTTT
GTGTCAGGCA
TTCACCCAAC
ACCATGAGGT
TTCAAGTATG
GTGTATCGTG
TTTCCAGTTG
TAAATTTGAT
TTATGGTGCA
CGCCGGGTTT
TGCGTTGGTT
TACTAGATAC
TGTCATCATA
AGTTGTGCTT
TCGTCCCTAG
TCTATCACCT
GGGCTTCTGC
ACGCACTTTC
TGGGGGGTGT
TTGCTAGGCC
CATCCGATTG
GTCAACGGCA
AAACAGGGAG
AAAGAAGGGG
CCAGCAAAAC
GAAGCCCCAT
GCGGCAATTG
CCTGTCAGAC
TGTGCGCCTG
ACCACAGTGT
AAGTCACCTA
CGGCCGCAAT

TCCTTCAGGG
CGGTCTCTCC
TGCCAGGGTG
TCTCCTTCCC
CGAAGAGCCA
CGGGGCCTGC
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721

781

841

901

961

1021
1081
1141
1201
126l
1321
1381
1441
1501
1561
le2l
1681
1741
1801
1861
1921
1981
2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

TGGCTTTCTG
AGAATGGTAC
AAGGCTCTAC
GGAGTGGCCG
CACGTGTTGA
GAGTGTGCTA
AGGAAAATCT
GAGTTGAAGT
ATGTCTAAGT
CACGGCTGCC
TTGCTTCCAC
ACCAAGCATG
GCAGTAACTG
ATCCGCCATT
ATAAGGGTTG
GGCAGTCACA
GCTACAGTCG
GTTGCCGGCG
TGTGGTTGGC
ACCCTTCCCG
GCCATCCAAA
AAGTACGTAC
CCTTCTTTGC
ACCCCAGATG
GTGATGCACC
GATCGTTCGG
AGCGGAGGGA
ATTGAGGACT
GCAAAGATTG
GAGAAAGCGC
GGGGTTGAGG
GTCCCTGTTG
CTGGCTAACT
GCCGTGCTCT
CCTGGTCCAC
GACTTGCTGA
CAGGTTGACT
CCAAAAGTTC
CCCGCCCCGC
GTCCCTAACA
GAGCCGGCAA
CCGGCGACAC
CCGGTGACAC
GTGAAAAGAT
TCTGCTTCCT
GTTCTGGGAG
GGTAACATTA
CGCCCAAAAT
CAAGAGGTAA
GATGACCCTG
TGGCGCAATA
CCAAAAATGA
ACGCCTGCAC
GATGTTCCAC
TTGGCCTTCT
TCGCGGAGGC
TTTACCGATT
GTAAAAAGAA
TCCCATCTCC
GATTGGGGTT

CAATCTTTCC
GGGTCGCAGC
AAGTTTATGA
TTTTCGCCAA
CCAACCTGCC
TGGCTACTGT
CCTGGGCCCC
TGATTGCGAA
TCGCCTTCAC
TTCCCGCTGA
TGGAAGTTCA
GTGTCTCTGG
ACCTAAACGG
TGAAACTGGC
AGCCTAACAC
AGTGGTACGG
CTGGCCGCGC
CCAACAAGGC
ACTGCATTTC
ARAAGAGTGAG
TCCTCAGACT
TTAAGCTGGA
TCCCTCTTGA
CAGTCGAGGT
TGCCTAGCAG
CTTCTCCGGT
ATCACCCTGA
GCTGCTGTTC
ACCTGTACCT
GCCCGCCGCG
CGGCAACCCA
TGACTCAAAA
ACTACTACCG
CCAAGTTGGA
GGCCCACACT
AACTGGCTAA
TAAAAACTTG
AGCCTCGAAA
GCAGGAAGGT
GTTGGGAAGA
CACCTTCAAG
CCTTGAGTGA
CCTTGAGTGA
TGAGTTCGGC
CACAGACTGA
TAGAGGGGCA
AACCTGCGTC
ACTCAGCTCA
AGGAAACATG
CTACGCAGGA
CGTCTGCTTA
TACTCGAGAC
CTTCCGTAGG
GCATCCTCGA
CCGAGGATAA
CTGACGAGAG
TGCCGCCTTC
AAGCTGAAAG
CTGTTTTCTT
TTGCAGCTTT

AATCGCACGA
TGAGCTTTAC
ACGGGGTTGC
TTCCCTACAT
GCTCCCGCAG
CTATGACATT
TCGTGGCGAG
CCGGCTCCGC
AGCCCCTGGG
CACTGTCCCT
GAACAAAGAA
CAAATACCTA
ACCTATCGTC
GGGAGAACCC
GTCGCCATTG
CGCTGGAAAG
TTTGTCCGTT
TGAGCACCTC
CGCCATCGCC
ACCTTCAGAT
CCCTGCGGCC
AGGTGAGCAT
ATGTGTTCAG
CTCCGGATTT
TGCTATCCCA
CACCACCGTG
CCAAGTGCGC
CCAGAACAAA
CCGTGGTGCA
CGTAATCGAC
GACGATCAAG
GTCCTTGGAC
TGCGCAAGGT
AAAGGTTGTT
GCCACGCGGG
CGCCCAGACG
GGTCAAGAAC
AACGAAGCCT
TGGGTCCGAT
TTTGGCTGTT
TGAGCTGGTG
GCCGGCTCCA
GCCGATCCCT
GGCGGCAATC
ATATGAGGCC
TGAAGCTGAG
CGTGTCATCA
AGCCATCATC
CCTTAGTGTC
ATGGCTTTCT
CCAGGCGATT
ACCGCCGCCC
TGCGGAGAGC
GAAAATAGAA
ACCGGTAGAT
CACATCAGCT
AGATGGCGCG
GCTCTTTGAC
CTCACGCCTT
TACTCTATTG

ATGACCAGTG
AGAGCCGGCC
CGCTGGTACC
GTGAGTGATA
AGACCCAAGC
GGTCATGACG
GATGAAGTGA
ACCTCCTTCC
TGTGGTGTTT
GAAGGCAACT

GAAACCTGAA
AGCTCACCCC
CCATTGTTGG
AACCTTTCCC
CTGAAGACTT
CCGTCATGTA
AATTTGAAGC
CGCCCCACCA
CTATGCGGGT
GCTGGTGGAG

ATTCGCCATG
CAGCGTAGGC
GTACAGTACT
AGCTACTCTG
GCTGACAAGG
AGAGCAAGAA
TGTGAAACCC
AAACACTACT
AACCGGATGG
GACTGGGCTA
TTAGACAGGA
TGGACTGTCA
GGCTGTTGTG
GACCCTGCCT
GCCGCTCTGG
TGGACTGTTT
TTAGGGAAAA
ACCAACCGGG
ACAAATCTTG
ACCTTCTTTG
CTGCCCCAGG
AACAACTCGG
GACGAAGTTC
CGAGAAGAAT
CTCGACGAAC
ACTTCGGACA
TACCCGCGGT
GTCAAGAGCT
TGTGGCAGCC
AGTAGCCCCT
ATTGTGTCCT
ATTCCCGCAC
GTGCCCGCAC
CCACCGTACC
TCTCCCCCAG
GAAACCCCGA
AGCAGCTCCT
GACTCGGGCG
ATGCGCGAGG
CGCATGTGGG
TGCACCTTAG
TATCCGTGTG
GACCTTACCA
AATGTCGGCG
GACCAACTTG
CCGTCCGCAG
GATGCGGACG
CAACTGAGCC
TTCTACCCTG
TGCCTCTTTT

24

CTAACCAATT
TGCAAGTTAA
TCTCCGTTAA
GGTTTGAGGA
AAGAAAAAAT
AAGCGCGCTC
GGCAGGCCAA
CCCCGCCTGC
TGAATTCCAA
CTGACGAGGA
ACGGTGCTTG
CTGTGACCCC
GGCACAAGGG
GCCTTGACCG
CCGAAATGTC
CGCAGTTCTT
TTATCAGTCT
TCACCCCGGA
AAGAATGCTT
ATTGGGATGT
TCAACCAGTG
TCCCCCTGAC
GTCACCGTGA
ATGGGCTCAT
TCAAAGACCA
TGATGGCCTG
GGACACCACC
TGCCGGAGAG
CGGTTTCATT
TTGATCTCCC
CACCGCAATG
CTCGCGGAAC
CGCGGCGTAA
AGAACGAGCC
CACCGCCGCA
GTGAAATCTC
TGTCCAGCGT
GGCCCTGCAG
CATGTGATGC
ATCGGGTGGA
ATGGCAGGTT
AGTTTGTGAT
TTGGCTCAGT
AGATGGCCAA
TCAACGACCC
GCACAGGTGG
GGGGGGGGCC
GTCAGGTTTT
GCGGTGGTTA
TATGTTACAG

CTTCCAACAA

TGCAGTCTTG

ACCTGTCCCT

GGGAGCAACT

TTGCCCCTTT

TGTGGCCGAA

TGTCCCCGGG

CACAGTGGAC

CGAATGCCAA

CTTGTTTGAC

TGGCTACCAG
TGGTCTCCGA
GGAGAGTTGG
CCTCCTCAGA
TTTCCGGTTT
TTGTGCGACT
GGAGCACGAG
CGAAGGGAAT
ATTTGAAACC
TCTTGTGAAT
TACTAGCGCC
TGGGATGTCC
CGGTCTTGGT
GCTGGCTGAG
TGGCGATTCC
TGCCCGTCAC
TTGTCAGGTG
GGAGGTCGCA
GGCCAGGCTT
TGTGCTCCCT
TCGTGCTCTG
CGCCTTTTCA
AAGACTAACC
GCCAACCGAG
GATGGAGGAG
GGCAGTCGAG
ACCCCCTCCG
AAAGCCTGTC
AGGCGGCGAT
GACCTCACCT
CATCTTCAGG
TGTGTCTCGA
GTTTCAGCAG
CCTGGATTTG
GAGCGGGGGC
GGACATGTCG
GAGAATCACA
TGGGCATCTC
GACTAAGCTT
CATGCTGACT
AAAGTTCCTC
GATGCCTCAC
TGCTACTGAA
CCAGGGACCC
CCGGATACCG
CGCCGGCTCT
GTTTCGGACG
TGACCTCGTC
TTCTCCGGGT
TTACCCAGCC
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4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
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4741
4801
4861
4921
4981
5041
5101
516l
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
c0el
6l21
6181
6241
6301
6361l
6421
6481
6541
6601
ceel
6721
6781
6841
6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561

TTTGGTATTG
GTTTTTGGCT
GGCGCTGCTT
CTCAAACCTT
ATTCTTGGCA
ATTGTTGCAG
TGCTGGGGAT
ACACGTGCGA
ATGGACCCCA
GAGCAACCCT
AGGACTGTGG
CAGGCGGGTG
CCATTCCGAG
GTTGACCCTG
CTTGGTGTAG
TCAGGGGGAG
ATGCTTGCTG
TGGTGCGCTA
TTGTGCATTT
ATTCAAGAAA
TTGAGCTGTA
CCTCTTACCT
CTCACCGTCC
GCCATGGTGT
GTCACCCCCT
ACCGCTCCAG
ATGCTGTTTA
CCCTCACTGA
ATCGACGGGA
GTTTCCGGGG
GCTGATTGCC
ACTGGCCGTG
TTCGCCTTCT
GAGCTTGTCG
TCAGGCCAGT
GGGCCTAAGG
GAGGTGCCTT
TCCACCGTCC
ACGCCCTTGG
CGGAGTGTTT
GTTCTGATGA
TTCAGCCTCG
TTGCAGGCAG
TCACCAGTCC
TTTAAGTACC
TTCTTGAGAT
AATCATGAGT
CTTATGAAAT
GGTCAATTTA
CAGGTTGATA
CCTCAACTCT
TTCGACCTAA
GCTGGGTCCA
CCCGTGCCCA
GAGGACCGTT
GGCGGGAAAA
GTCCATAATA
CCTGAGAAGG
ACCTCCCCAT
TGGGAAGCTG

CTCCCCTCTT
GCTGGTTGGC
GTGAGTTTGA
GGGACCCTGT
GGCTACTGGG
ACTGTATCTT
CTTGTATAAG
CCAGGTCGTC
TTTTTCTCGC
CTGAAAAACC
TCGCCCAGCC
GGGCGATGGT
CCCCCTTCTT
ATACTTTCAC
GGGACTTTGC
GCCCACATCT
GGATCTATGT
ACCCGTTTGC
CCCAACACGG
TTGCCTTAGT
AGGCTGACAT
GGTTGCTTTG
TATGGTTGGT
TGTTGGTTTC
ACGACATTCA
ATGGGACCTA
CCCCGTCCCA
ACACCGTCAA
AAGTCAAGTG
TCGGCTTCAA
CGAATTGGCA
CCTATTGGCT
GCTTCACCGC
GCGTTCACAC
TTTGTAATGT
TCCCGCTCGG
CAGATCTTTG
AACTTCTTTG
TTGCTGTGAG
TCTCCTTTGG
TCAGGCTTCT
GTGCAGTGAC
TGATGAATTT
CAGTGATCAC
GTGGCCTGCA
ACTTTGCCGA
CTCTGACTGG
GGACTGATTT
TCGAGGCTGC
AAGTTCGAGG
CGCCCGGTGA
AGGTTGGTAG
AAATGACCGT
TCCCCCTCCC
TGAATAAGAA
AGTACCAGAA
ACACAGATGA
GAACTCTGTG
CTGGTAAGAA
CAAAGCTTTC

GGGTGTGTTT
TTTTGCTGTT
CTCGCCAGAG
TCGCAGCCTT
CGGGGCACGC
GGCTGGAGCT
AACTGCTCCT
ACTTATCGAC
CACTGGGTGG
CATCGCGTTT
TTATGACCCC
GGCTGAGGCG
TCCCACTGGA
TGCAGCTCTC
CCAGCTGAAT
CATGGCTGCC
GACTGCGGTG
CGTCCCTGGC
CCTTACCCTG
CGTTTTGATT
GCTGTTTGTT
TGTGTTTCCT
GTTTTTCTTG
TCTTTGGCTT
CCATTACACC
CTTGGCCGCT
GCTTGGGTCT
TGTGATCGGG
CGTAACTGCC
TCAAATGCTT
AGGGGCTGCC
AACATCCTCT
ATGTGGCGAT
GGGATCGAAT
GGCACCCATC
TGATGTGAAG
TGCCTTGCTT
TGTGTTTTTT
TTTCTTTATT
AATGTTTGTG
GACAGCAGCT
CGGTTTTGTC
GAGCACCTAT
GTGTGGTGTC
CCATATCCTT
GGGAAAGTTG
TGCCCTCGCT
TAAGTGCTTT
CTATGCTAAA
TACTTTGGCC
CATTGTTGTC
CACCAAGCAT
GGCGCGCGTC
ACCGAAAGTT
GAAGAGGCGC
ATTTTGGGAC
TTGGGAGTGT
TGGACATGTC
GTTCTTGGTC
CGTGGAGCAG

TCTGGGTCTT
GGTCTGTTCA
TGTAGAAACA
GTTGTGGGCC
TGTATCTGGC
TACGTGCTTT
AATGAGGTCG
CTGTGCGATC
CGCGGGTGCT
GCCCAATTGG
AACCAAGCCG
GTCCCAAAAG
GTGAAAGTTG
CGGTCTGGCT
GGATTAAAAA
CTGCATGTTG
GGTTCTTGCG
TACGGACCTG
CCCTTGACAG
TTTGTTTCCA
TTGCTTGCAA
TGCTGGTTGC
ATTTCTGTGA
CTTGGTCGTT
AGCGGCCCCC
GTCCGCCGCG
CTTCTTGAGG
TCCTCCATGG
GCACATGTCC
GACTTTGACG
CCCAAGACCC
GGCGTCGAAC
TCCGGGTCCC
AAACAAGGGG
AAGCTAAGCG
GTCGGCAGCC
GCTGCCAAAC
CTCCTGTGGA
CTGAATGAGG
CTATCCTGGC
CTTAACAGGA
GCAGATCTTG
GCATTCCTGC
GTGCACCTAC
GTTGGCGATG
AGGGAAGGGG
ATGAGACTCA
GTTTCTGCGT
GCACTTAGAG
AAACTTGAAG
GCTCTCGGCC
ACCCTCCAAG
GTCGACCCGA
CTGGAGAATG
AGGATGGAAG
AAGAATTCCG
CTCAGAGTTG
ACCATTGAAA
CCCGTCAACC
GCCCTAGGTA

25

CTCGGCGCGT
AGCCTGTGTC
TCCTTCATTC
CCGTCGGTCT
ACTTTTTGCT
CTCAAGGTAG
CTTTTAACGT
GGTTTTGTGC
GGGCCGGCCG
ATGAAAAGAA
TAAAGTGCTT
TGGTCAAGGT
ATCCTGATTG
ACTCCACCAC
TCAGGCAAAT
CCTGCTCGAT
GCACCGGCAC
GCTCTCTCTG
CACTTGTGGC
TCGGAGGCAT
TCGCCAGCTA
GCTGTTTTTC
ATATGCCTTC
ATACTAATGT
GCGGTGTTGC
CTGCGTTGAC
GTGCTTTCAG
GCTCTGGCGG
TTACGGGCAA
TAAAGGGAGA
AATTCTGCAC
CCGGCGTCAT
CAGTGATCAC
GGGGCATTGT
AATTAAGTGA
ACATAATTAT
CTGAACTGGA
GAATGATGGG
TTCTCCCTGC
TCACGCCATG
ACAGATGGTC
CGGCCACTCA
CTCGGATGAT
TTGCCATCAT
GAGTGTTCTC
TGTCGCAATC
ATGACGAGGA
CCAACATGAG
TAGAACTGGC
CTTTTGCTGA
ACACGCCTGT
CCATTGAGAC
CCCCCACGCC
GCCCCAACGC
CCCTCGGCAT
GTGATGTGTT
GCGACCCTGC
ACAAGGCTTA
CAGAGAATGG
TGATGAATGT

TCGAATGGGG
CGACCCAGTC
TTTTGAGCTT
CGGTCTTGCC
TAGGCTTGGC
GTGTAAAAAG
GTTTCCTTTC
ACCAAAAGGA
AAGCCCCATT
GATTACGGCT
GCGGGTGTTG
TTCCGCTGTT
CAGGGTCGTG
AAACCTCGTC
TTCCAAGCCT
GGCTCTGCAC
CAACGACCCG
CACGTCCAGA
GGGATTCGGT
GGCTCATAGG
TGTTTGGGTA
TTTGCACCCC
AGGAATCTTG
TGCTGGCCTT
CGCCTTGGCT
TGGCCGCACC
AACTCGAAAG
GGTGTTTACC
TTCAGCTCGG
TTTTGCTATA
GGATGGATGG
TGGAAAAGGA
CGAGGCCGGT
TACGCGCCCC
ATTCTTTGCT
AGACATAAGC
AGGAGGCCTC
ACATGCCTGG
CGTCCTGGTC
GTCTGCGCAA
ACTTGCCTTT
GGGGCATCCG
GGTTGTGACC
TTTGTACTTG
TGCGGCTTTC
CTGCGGAATG
CTTGGATTTC
GAATGCAGCG
CCAGTTGGTG
TACCGTGGCA
TGGCAGTATC
CAGAGTCCTT
CCCGCCCGCA
TTGGGGGGAT
CTATGTTATG
TTATGAGGAG
CGACTTTGAC
CCATGTTTAC
AAGAGTTCAA
CGACGGCGAA
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7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
8e4dl
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
966l
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161

CTGACTGCCA
AAGGAGCAGT
TGGTTGTTAC
GACCTGTGAA
AACACCCGGT
CGCTTATAGA
GGCCGGGARAA
AGGAAGTCGC
CTGAAATTGG
GAGTTCTGCA
GCCCAGTGCA
CCGTCTTGGC
CTGTCCTTGA
GCGAAGATGC
TACCTGGAGT
CCGTTCATCG
GGTTCCCAAC
TGCGAGAAAA
AGAAGACTAG
TGAGTGGTGT
AGAACAAGTT
CATCCTGCGA
AACTTGCCTG
TGGTCACGCA
CCTCTGTGTC
ACTTCAAAAG
ACATGCTCAA
CTCCCACCAT
AGACGGACCC
TAAATGGGCG
TGAAGGCGAG
GTGCTTGTTT
GCGCCCGCAA
AACTCAGGTC
CCCCGTACGC
ATTGTCCAGT
AATCCCCTGT
AGCCCCCACG
GATACCAAAC
AACTACCAGA
TGGTCGCTGT
GGAAAACATA
ACCAGACCAT
GCACAACGCT
GCGGTTGGTG
ATGTTTTGAG
ACCCAGTGGG
AGACCATCTG
AACTCATGTC
GGCAGGTCCT
GTCAAGGCGC
GGCAAAGAGC
ACAGGCAGCT
TGCACCGCGA
AGGCTCTAGG
GCGCCATTTG
TGGGATTTTA
CTCACTGGCC
GCCTTCGCCC
CTTCGGTGTT

AAGAACTGGA
GTTTAAACTG
TGAAACAGCG
TTTAAAAGTG
TGCGAGACCG
CGTCTTGATC
CACTGGGATC
ACTCAGTGCG
TCTCCCTTAC
GAATACAAGG
CGCGGCTGCC
CACGACCATG
TTACCTTGAC
CGCACTGAAA
TCTTCGCCTT
GCCTTCTACT
CAAGGACATT
CTGGCAAACT
GACCATACTC
TACCCAGGGC
TAAGGAGCTA
TCGATCCACG
TGCTGAAGAG
GTCCGGCGCA
TAACACCATT
TGGTCACCCC
GGTTCAACCC
GCCAAACTAT
AAAGAAGACA
CCAGCTAGTC
TAATGTTTCT
GGAGTATGAT
GGACGGCTAC
CAATTATGAG
TACTGCCTGT
CACAATCTGG
AGGGAAAGGC
GACCGTTATC
TCGCCGCGGA
CGGTGATTAT
CGCTTCCAAT
CTGGCTCCTT
GCTTGACATG
GCAATTCCCC
TCCTGGCAAG
GCTTCTCAGT
TTTTGATTCT
GAGGTTTGGA
CATGGTCAAC
CACCCCCTAC
CACATTCGAT
CCTTGTTGCC
GCAGGGCTTA
CGGGCAGCTG
CAACGGGGAT
TGCTGATCTA
TTTCTCACCT
CGTGGTGACA
TATCCATAAA
TCTAGGCACT

GAAACTGAAA
CTAGCCGCTA
GTAAAAATAG
GCCAGTGAGG
ATCGATGGTG
TCCGGTGCTG
GATGGCACGC
CAAATAATAC
AAGCTGTACC
TTTGGAGACA
TGCCTTACGC
CCCCCCGGGT
TCTAGGCCTG
GACCTCTCCA
GTGCGGAAAT
TACCCTGCTA
CAGAGCGTCC
GTCACCCCTT
GGCACCAATA
TTCATGAAAA
CAGACTCCGG
CCTGCAATTG
CATCTACCGT
GTGACTAAGA
TATAGTTTGG
CATGGCCTTC
CTGATCGTCT
CACTGGTGGG
GCAATAACAG
CCCAACCGTG
GAATACTATG
CCTGAATGGT
AGCTTTCCCG
GGGAAGAAGT
GGCCTCGACG
TGTGGCCATC
ACAAGCCCTT
ATGCATGTGG
CTGGTCTCTG
GCTAGCACCG
GTATTGCGCA
CAACAGGTCC
ATTAGGGCTT
GTCCCCTCCC
AATTCCTTCC
AAAACTACCC
CATTGCTATG
CAGAATATCT
ACAACCCGTG
CACAGGGACC
GTGGTTACGT
ATCACCAGGG
TTTGATCTTC
ATCGTGCTGG
AAATTTAGGG
GAAGGGTCGA
GATTTAACAC
ACCCAGAACA
TACAGCCGCG
CCTGGGGTCG

AGAATAATTG
GCGACTTGAC
TCAAATTTCA
TTGAGCTAAA
GAGTTGTGCT
ATGCATCTCC
TCTGGGATTT
AGGCTTGTGA
CTGTTAGGGG
TACCTTACAA
CCAACGCCAC
TTGAGTTATA
ACTGCCCTAA
AATATGACTT
ACCTGTTTGC
AGAATTCTAT
CTGAAATCGA
GCACTCTTAA
ACTTCATCGC
AGGCGTTTAA
TCCTGGGCAG
TCCGCTGGTT
CGTACGTGCT
GAGGTGGCCT
TGATCTATGC
TGTTCTTACA
ATTCGGACGA
TTGAACATCT
ACTCGCCATC
ACAGGATCCT
CCTCAGCGGC
TTGAAGAACT
GCACGCCGTT
CGAGAGTGTG
TCTGCATTTA
CAGCGGGTTC
TAGACGAGGT
AGCAGGGTCT
TCAGGCGTGG
CCTTGCTCCC
GCAGGTTCAT
AGGATGGTGA
TGGGGACGTG
GCACCGGTCC
TAGATGAAGC
TCACCTGTCT
TTTTTGACAT
GTGATGCCAT
TGACCTACGT
GAGAGGACGA
TGCATTTGCC
CAAGACACGC
CTGCAAAAGG
ATAGAAATAA
CCACAGATAA
GCTCTCCGCT
AGTTTGCTAA
ATGAAAAGTG
CGTGCATCGG
TGTCATACTA

26

ACAAACTCCA
CCGCTGTGGT
CAACCGGACC
AGACGCGGTT
CCTGCGTTCC
CAAGTTACTT
TGAGTCCGAA
CATTAGGCGC
TAACCCTGAG
AACCCCCAGT
TCCGGTGACT
TGTACCGACC
ACAGCTGACA
GTCCACCCAA
CCATGTAGGT
GGCTGGAATA
CGTTCTGTGC
GAAACAGTAT
ACTAGCCCAC
CTCGCCCATC
GTGCCTTGAA
TGCCGCCAAC
GAACTGCTGC
GTCGTCTGGC
ACAGCATATG
AGACCAGCTA
CCTCGTGCTG
GAATTTGATG
ATTTCTAGGC
CGCGGCCCTC
TGCAATACTC
TGTAGTTGGA
CTTCATGTCC
CGGGTACTGC
CCACACCCAC
TGGTTCTTGT
GCTGGAACAA
CACCCCCCTT
AATTAGGGGA
TACCTGCAAA
CATCGGCCCA
TGTTATTTAC
CCGGTTCAAC
GTGGGTTCGC
AGCGTATTGC
AGGAGACTTC
CATGCCTCAA
TCAGCCAGAT
GGAAAAACCT
CGCCATCACT
CACTAAAGAT
TATCTTTGCG
CACACCCGTC
CAAAGAATGC
GCGTGTTGTA
CCCCAAGGTC
ACTCCCAGTA
GCCAGATCGG
TGCCGGCTAT
TCTCACAAAA

GGGCCTGACT
CGCGGCGGCT
TTCACCCTGG
GAGCACAACC
GCGGTTCCTT
GCCCATCACG
GCCACTAAAG
GGCGACGCTC
CGGGTGAAAG
GACACTGGAA
GATGGGCGCT
ATACCTGCGT
GAGCACGGCT
GGCTTTGTTT
AAGTGCCCAC
AATGGGAATA
GCACAGGCTG
TGCGGGAAGA
CGAGCAGTGT
GCCCTCGGAA
GCTGATCTCG
CTTCTTTATG
CACGACTTAC
GACCCGATCA
GTGCTTAGTT
AAGTTTGAGG
TATGCCGAGT
CTGGGGTTTC
TGTAGAATAA
GCCTATCACA
ATGGACAGCT
ATAGCGCAGT
ATGTGGGAAA
GGGGCCCCGG
TTCCACCAGC
AGTGAGTGCA
GTCCCGTATA
GATCCAGGTA
AATGAAGTTG
GAGATCAACA
CCCGGTGCTG
ACACCAACTC
GTCCCGGCAG
ATCCTAGCCG
AACCACCTTG
AAGCAACTCC
ACTCAACTGA
TACAGGGACA
GTCAGGTATG
ATTGACTCCA
TCACTCAACA
TATGACCCAC
AACCTCGCAG
ACGGTTGCTC
GATTCTCTCC
GCACACAACT
GAACTTGCAC
CTGGTTGCCA
ATGGTGGGCC
TTTGTTAAGG
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11281
11341
11401
11461
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11581
11641
11701
11761
11821
11881
11941
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12061
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12241
12301
12361
12421
12481
12541
12601
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12781
12841
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GCGAGGCTCA
GGGAATATCT
GCGACGTCAA
GCGTCCTTCC
AAGCATTGTG
AGACCCAGTC
GGAAAGACAA
CCAGCTATGC
TGGGCCCCGC
CGGTCACCCC
TGCCCCCCGG
ACAAACATAC
GTGAGGACTG
AGGCCACTGC
TAGGCCTGAA
TTTTTGTGGA
CCATTTTGTT
GCTCCGCGAT
GAGGCCTTTC
GGGATTCTCT
TACCGCATCA
CTGTCTCGCA
GCCGAGACCT
GGTTCAAATG
ACCTCTGGTT
TCCATATTTT
CCAATACTAC
CAGTGAATTA
AACCCGGTAG
ACGAGCTAGG
ACGCCTGGTT
GGATAGGGAA
ATGACGGGCA
ATTACCAACA
TTTCCTCGTG
TTTCAGTTCG
CCTCCAAGAC
CCCTCAGTGC
AGATGAGAAT
TTCTGAGATG
TGTGTGTGTC
GGTGGTCGAC
TGTTTTAGCC
AATGCTTGAC
GTTTTGCTGT
ACTTGACGCT
CGGAGAGTTT
CTAGCCATTT
GGCGGTATGT
TCATTAGGTT
TTCTTCTGGA
GGGGCAAAGT
CCGTGGCAAC
CTGTCATGAT
AGTGATGATA
GATCTTCCTG
AAATAAGGTC
CATAGAAACC
CATTCTGGCC
TGATAACCAC

ATTGCTTCCA
TGATGATCGG
AGGCACTACC
CAAGGAATCA
CACACTGACA
CAAGTGCTGG
AACAGCCTAT
CTCGTACATC
CCTTTGCAAC
TTATGATTAC
ATACAAAATT
CTGGGGGTTT
GGAGGATTAC
CACCAGCTTG
TTGAAATGAA
TGCTTTCACG
TGGCTTCACC
ACTCCGTACG
TTTCCCAGTG
GGCACCATAA
TGGAAAAATC
TTAGTAGTTT
GTAAATATTT
TAACCATAGT
CCCGGCCAAA
CCTCTGTTGC
GTACTGTTTT
CACGGTGTGT
GTCTCTTTGG
GTTTATGGTA
GGCGTTCTTG
TGTGAGTCGA
GAACACCACC
TCAAGTCGAT
GCTGGTTTTA
AGTCTCGCAG
ATCAGTTGCC
CGTACGGCGA
TATTTACATT
AGTGAAAAGG
AATTTTACCA
CATGTGCGGT
TGTCTTGTTG
CGCGGGCTGT
GCTCGCCAAC
ATGTGAGCTG
TGTCATCTTT
CCTTGACACG
CCTAAGTAGC
TGCAAAGAAT
CACTAAGGGC
TGAGGTCGAA
CCCTATAACC
AGCACGGCTC
TATGCCCTAA
AATTGTGCTT
GCGCTCACTA
TGGAAATTCA
CCTGCCCACC
GCATTTGTCG

GAGACGGTTT
GAGCGAGAAG
GTTGGAGGAT
GTTGCGGTAG
GATGTGTACC
AAAATGATGT
TTCCAACTTG
CGTGTTCCTG
AGGAGAGTCG
GGCGCTAAAA
CTGGCGTGCG
GAATCGGATA
AATGATGCGT
AAGTTTCATT
ATGGGGTCCA
GAGTTCTTGG
ATCGCCGGTT
CGCTCTGCCA
CCAAGTGGAC
GGTGTCAACC
AGGGCAGGCT
GGATGTGGTG
GGCCTCCCGG
GTATAATAGC
GCTTCATGAT
AGCTTCTTGT
TGGTTTCCGC
CCACCTTGCC
TGCAGGATAG
CCGCCTGGCC
TCCTTCAGCT
GTTTATGTTG
TTGCCTCGTC
GGCGGCAATT
AATGTCTCTT
ATATTGAGAC
TTAGGCATCG
TAGGGACACC
CTTCTGATCT
GATTTAAGGT
GCTACGTCCA
TGCTCCATTT
CCATTCTGTT
TGCTCGCAAT
GCCAGCAGCG
AATGGCACAG
CCCGTTTTGA
GTCGCTTTAG
ATCTACGCGG
TGCATGTCCT
AGACTCTATC
GGTCATCTGA
AGAGTTTCAG
CAGAAAAGGT
AGGTGAGTCG
TCACCTTCGG
TGGGAGCAGT
TCACCTCCAG
ACGTTGAAAG
TCCGGCGTCC

TCAGCACCGG
TTGCTGCGTC
GTCATCATGT
TCGGGGTTTC
TCCCAGATCT
TGGACTTCAA
AAGGTCGCTA
TCAACTCTAC
TCGGGTCCAC
TTATCCTGTC
CGGAGTTCTC
CAGCGTATCT
TTCGTGCGCG
TTCCCCCGGG
TGCAAAGCCT
TGTCCATTGT
GGCTGGTGGT
TTCACTCTGA
ATTCCCACCT
CTGATTGATG
GCCTGGAAAC
GCTCATTTTC
CTGCCCATGC
ACTTTGAATC
TTTCAGCAAT
ACTCTTTTTG
TGGTTAGGGG
TCACCCGGCA
GGTATGACCG
TCTCCAGCGA
ACACGGCCCA
ACATCAAACA
ATGACAACAT
GGTTTCACCT
GGTTTCTCAG
CAACACCACC
CGACTCGGCC
CGTGTATATT
CCTCATGCTT
GGTATTTGGC
ACATGTCAAG
CATGACACCT
GGCAATTTGA
TGCTTTCTTT
ACAGCAGCTC
ATTGGCTAGC
CTCACATTGT
CCACTGTGTC
TCTGTGCCCT
GGCGCTACGC
GTTGGCGGTC
TCGACCTCAA
CGGAACAATG
GCTTTTGGCG
CGGCCGACTG
GTACATGACT
AGTTGCACTC
ATGCCGTTTG
TGCCGCAGGC
CGGCTCCACT

27

CCGAATTGAG
CCTCCCACAC
CACCTCCAGA
AAGCCCCGGA
TGAAGCCTAT
AGAAGTTCGA
TTTCACCTGG
GGTGTACTTG
CCATTGGGGG
TAGCGCGTAC
GTTGGATGAC
GTATGAGTTC
CCAGGAAGGG
CCCTGTCATT
TTTTCACAAA
TGATATCATC
CTTTTGCATC
GCAATTACAG
GGGGAACTAA
AAATGGTGTC
AGGTGGTGAG
AGCATCTAGC
TACACAACCT
AGGTGTTTGC
GGTTAATAGC
TTGTGCTGTG
CAATTTTTCT
AGCAGCCGCA
ATGTGAGGAG
AGGCCACTTG
GTTCCATCCC
TCAACTCATC
TTCAGCCGTG
AGAATGGCTT
GCGTTCGCCT
GCAGCGGCAA
TCTGAGGCGA
ACTATCACAG
TCTTCTTGCC
AATGTGTCAG
GAGTTCACCC
GAGACCATGA
ATGTTTAAGT
GTGGTGTATC
CCATCTACAG
TGACAAATTT
CTCCTATGGT
TACCGCCGGG
GGCTGCGTTG
GTGTACCAGA
GCCTGTCATC
AAGAGTTGTG
GGGTCGTCCT
TTTTCTATTA
CTAGGGCTTC
TTCGCGCACT
CTTTGGGGGG
TGCTTGCTAG
TTTCATCCGA
ACGGTCAACG

GTAGACTGCC
GCTTTCATTG
TACCTCCCGC
AAAGCCGCGA
CTCCACCCGG
CTAATGGTCT
TATCAGCTTG
GACCCCTGCA
GCTGACCTCG
CATGGTGAAA
CCAGTTAAGT
ACCGGAAACG
AAAATTTACA
GAACCAACTT
ATTGGCCAAC
ATATTTTTGG
AGATTGGTTT
AAGATCTTAT
ACATCCTTTG
GCGTCGAATG
CGAGGCTACG
CGCCATTGAA
GCGCATGACA
TATTTTTCCA
TGTACATTCC
GTTGCGTGTT
TTCGAACTCA
GAGATCTACG
GATGATCATG
ACTAGTGTTT
GAGATATTCG
TGCGCCGAAC
TTTCAGACCT
CGTCCCTTCT
GCAAACCATG
GCTTTGCTGT
TTCGCAAAAT
CCAATGTGAC
TTTTCTATGC
GCATCGTGGC
AACGCTCCCT
GGTGGGCAAC
ATGTTGGAGA
GTGCCGTTCT
CTGATTTACA
GATTGGGCAG
GCCCTCACTA
TTTGTTCACG
ACTTGCTTCG
TATACCAACT
ATAGAGAAAA
CTTGATGGTT
TAGATGACTT
CCTACACGCC
TGCACCTTTT
TTCAGAGTAC
TGTACTCAGC
GCCGCAAGTA
TTGCGGCAAA
GCACATTGGT
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14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421

GCCCGGGTTA
CCTTGTCAAA
AGCCAGTCAA
GAGGCAAGGG
TAGCGACTGA
CGTCAATCCA
GGATAAGTTA
TCACAGCATC
GGAAGAATGT
AGGGCGACCG
ARAAAAAARAAA

AAAAGCCTCG
TATGCCAAAT
TCAGCTGTGC
ACCGGGAAAG
AGATGATGTC
GACCGCCTTT
CACTGTGGAG
ACCCTCAGCA
GTGGTGAATG
TGTGGGGGTG
AAAAAAARARAA

TGTTGGGTGG
AACAACGGCA
CAGATGCTGG
AAAAATAAGA
AGACATCACT
AATCAAGGCG
TTTAGTTTGC
TGATGGGCTG
GCACTGATTG
AGATTTAATT
AAAA

CAGAAAAGCT
AGCAGCAGAA
GTAAGATCAT
AGAAAAACCC
TTACCCCTAG
CTGGGACTTG
CTACGCATCA
GCATTCTTGA
ACATTGTGCC
GGCGAGAACC

GTTAAACAGG
GAGAAAGAAG
CGCTCAGCAA
GGAGAAGCCC
TGAGCGGCAA
CACCCTGTCA
TACTGTGCGC
GACATCTCAG
TCTAAGTCAC
ATGCGGCCGA

GAGTGGTAAA
GGGGATGGCC
AACCAGTCCA
CATTTTCCTC
TTGTGTCTGT
GATTCAGGGA
CTGATCCGCG
TGTTTGAATT
CTATTCAATT
AATTAAAAAA

Koncencycnoii nocnenoBarenpbHoct kJIHK mramma PPCC SD 98-163 na 1183

npucBoeH Homep noctyma GenBank KUI31563 (SEQ. ID. NO:3). KonceHncycHnas
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nocnenoBaTenbHOCTh KIHK o6o3nauena SEQ. ID. NO: 3 npencrasisier co0oii:

1 ATGACGTATA GGTGTTGGCT CTATGCCACG GCATTTGTAT TGTCAGGAGC TGTGACCATT

ol
121
181
241
301
361
421
481
541
601
661
721
781
841
901
9¢61
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
le2l
lesgl
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461

GGCACAGCCC
GCTTAGGGGT
ACCCTTTAAC
TTATGGCGGA
TGAATCTCCA
TCCGGTGGAC
GGCTTTCTGC
GAATGGTGCG
AGAATCTACA
GAGTGGCCGT
ATGTGTTAAC
AGTGTGCTAT
GGAAAGTCTC
AGTTGAAGTT
TATCTAAGTT
ATGGCTGCCT
CGCTCCCACC
CCAAGCATGG
CAGTGACTGA
TCCGCCACTT
TAAGGGTTGA
GCAATCACAA
CCACGGTCGC
TTGCCAGCGC
GTGGTTGGCA
CTCTTCCCGA
CCATCCAAAT
AGTACGTGCT
CTTCTTTGCT
CCCCAGATGC
TAATGCACTT
ATTGTCCGGC
GAGGAGGAGA
TTGAGGAATG
CAAAGATTAA
AGAGGGCTTG
GGGTTGAGGC
CTGTCAAGAG
ACTGTGGCAG
CATCTCTGAA
CTTTGAGTGT

AAAACTTGCT
CTGTCCCTAA
CATGTCTGGG
GGGCCAAGTC
AGTTTCTGAG
GTTGCCACGT
GATCTTTCCA
GGTCGCAGCT
AGTTTATGAA
TTTCGCCAAT
TAATCTACCG
GGCTGACATC
CTGGGCCCCT
AATTGCGAAC
TGCCTTTATA
CCCCGCTGAT
GGAAGTTCAG
TGTCTCTGGC
TACAAGTGGG
AAGGCTGGCG
GCCCAATACG
ATGGTACGGC
TCACCGCGCT
CAACAGGGCT
CTGCATTTCC
GAGAGCGAGA
CCTCAGACTC
TAAACTAGAA
CCCCCTTGAA
GGTCGAAAGT
GCCTAGTAGT
ATCCCCGGTC
GCACCCTGAT
CTGTTGCCAT
TCAGTACCTC
CCCGCCGAGT
TGCAACTCCG
CTTGCCGGGA
CCCGATTTTG
TGAGCCTGCG
GCCGGCCCCA

GCACGGAAAA
CACCTTGCTT
ATACTTGATC
TACTGCACAC
CTTGGAGTGC
GCATACCCCA
ATTGCACGAA
GAGATTTACA
CGGGGTTGCC
TCCCTACATG
CTCCCGCAGA
TATGACATTG
CGTGGCGGGG
CGACTTCACA
GCCCCCGGGA
ACTGTTCCTG
AATAAAGAAA
AAGTACCTAC
CCTATCGTCG
GAAGAACCTA
TCACCATTGG
GCTGGAAAGA
TTACCCGTTC
GAGCATATCA
GCTATTGTCA
CCTTCTGATG
CCTGCGGCCT
GGCGAGCATT
TGTGTTCAGG
TTTGGATTTG
GTCATCCCAG
ACCACTGTGT
CAGGTGCGCT
CAGAATAAAA
CATGGTGCAA
GCTGCGGACA
CCACCCCCTC
AACAATCCTG
ACGGGCGACA
CTTATGCCTG
GTTCCTGCAC

CGCCCTTCCG
CTGGAGTTGC
GGTGCACGTG
GATGTCTCAG
TGGGCCTATT
CTGTCGAGTG
TGACCAGTGG
GAGTCGGTCA
GCTGGTACCC
TGAGTGACAA
GGCCCAAGCC
GTCATGACGC
ATGAAGGGAA
TCTCCTTCCC
GTGGTGTCTC
GAGGGAACTG

TGACAGCCTT
ACTGCTTTAC
CACCCCCAAT
TGCACGGTCT
TTATAGGCCC
CTCCCCCGCC
GAACCTGAAC
GCTCACCCCC
CATTGTCGGA
ACCTTTTCCG
TGAAGACTTT
CGTCATGTAT
ATTTGAAACT
GCCCCACCAC
CATGCGGGTT
CTGGTGGCGC

TTCGCTATGC
AGCGGAGGCT
TACAGTATTT
GCCTCCCTGG
TTGGCAAGGA
GAGCAAGGAA
GTGAAACCCT
AGCACTATTA
ACCGGATGGT
ACTGGGCTAC
TGGACAGGGA
GGACTGTCTC
GCTGTTGTGA
ACCCTGCCTG
CTGCTCTGGC
GGACTGTTTC
TAGGAAAGAT
CCAACCGGGC
CAAGTCTTGA
CCTTCTTTGA
CACCAAGAGT
TCCCCGCTCC
ATGATCTTTC
CGTTGCAATG
CGCGTAGAGC

28

TAACCAATTT
GCAAGTTAAT
CTCTGTTAAG
GTTTGAGGAC
TGTGAAAATC
ATCACGCTCT
GCAGGCTAAG
TCCGCCAGCC
GAATTCTAAA
TGACGAGGAC
CGGTGCTTGT
TGTGACCCCT
ACATAAGAAC
CCTTGACCGA
CGAAATGTCC
ACAATTCTTT
CATCAGCCTT
CACCCCGGAA
AGACTGCTTG
TTGGAACGTT
TCAGCCTCGA
ACGCAGGAAG
GACGCCATCC
TATCTCTAGG
TGTGTCCCGA

CTTCAGGGGA
GGTCTCTCCA
GCCAGGGTGT
CTCCTTCCTC
GAAGAGCCAC
GGGGCCTGCT
TTTCAACAAA
ACAGTCTTGA
CCTGTCCCTG
GGAGCAACTC
TGTCCTTTTG
GTGGCCGGAG
GTCCCCGAGG
GTAGTGGACA
GAGTGCCAAC
TTGTTCGACT
GGTTATCAAA
GGTCTCCGAG
GAGAGTTGGA
CTCCTCAGAA
TTCCGGTTTG
GGTGCGACTG
AGGCGCGAGG
GACGGAAACT
TTTGAAACTG
CTTGTGAATA
GTTAGCGCCA
GGGATGTCCC
GGCCTTGGTC
CTGGCTGAGG
GGTGACCCCA
GCCCGCCACA
TGTCAAGTTG
GAGGTCGCGG
ACTAGGCTTG
GTGCTCCCTG
AAAACAAAGT
GTTAGATCTG
GAGCCGATGA
CCAGTGACAT
CCGGTGACGC
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2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
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3481
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3721
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3841
3901
3961
4021
4081
4141
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4261
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4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l

CCTTGAGTGA
CGAATCTGGT
CACAGACTGA
TGGGGGGACA
ACCCTGCACC
ACTCAGCTCA
AAGAAGCATG
CCACGCAAGA
CGTCTGCCTA
TACTCGAGAC
CTTCCGTGAG
GCATTCTCGG
TCGGGGAAGA
TTGACGAGAG
TGCCACCTTC
AAGCTGAAAG
CTGTTTTCTT
TTGCAGCTTT
CTCCCCTCTT
GCTGGTTGGC
GTGAGTTTGA
GGGACCCTGT
GGTTACTGGG
ATTGCTTCTT
CTTGTGTAAG
CCAGGTCGTC
TTTTCCTCGC
CTGAAAAACC
TCGTTCAGCC
GGGCGATGGT
CTCCCTTTTT
ACACTTTTAC
GGGACTTTGC
GCCCACACCT
GGGTTTATGT
ACCCATTCGC
CCCAACATGG
TTGCCTTAGT
AGGCTGATAT
GGTTGCTCTG
TATGGTTGGT
TATTGGTTGC
ATGATATTCA
ATGGGACTTA
CCCCGTCCCA
ACACCGTCAA
AAATTAAGTG
TTGGCTTCAA
CGAATTGGCA
CCTATTGGCT
GCTTCACCGC
GCGTTCACAC
TTTGTAATGT
TCCCGCTCGG
CAGACCTTTG
AACTTTTATG
TTGCTGTGGG
TCTCCTTTGG
TCAGGCTTCT
GTGCGGCGAC

GCCAGTTTTT
GGCAACAACG
ATATGAAGCT
AGAAGCTGTG
TGTGTCATCA
AGCCATCATT
CCTCAGCCTC
ATGGCTTTCT
CCAGGCGTTT
ACCGCCGCCC
TGCAGAGAGC
GAAAATAGAA
ACCGGTGTGC
CACGACGGCT
AGATGGTGTG
GCTCTTCGAC
CTCACACCTC
TACTTTATTT
GGGTGTGTTT
TTTTGCTGTT
CTCGCCAGAG
CCGCAGCCTT
CGGGGCACGC
GGCTGGAGCT
AACTGCTCCT
ACTCATCGAC
TACTGGGTGG
TATCGCGTTC
TTATGATCCT
GGCCGAGGCA
TCCCACCGGA
TACAGCTCTC
CCAACTGAAT
CATTGCTGCC
AACTGCAGTG
CGTCCCTGGC
CCTTACCCTG
CGTTTTGATT
GCTGTGCGTC
TGTGTTTCCT
GTTTTTCTTA
TCTTTGGCTT
TCATCACACC
TTTGGCCGCT
GCTTGGGTCC
TGTGGTCGGG
CGTGACTGCC
TCAAATGCTT
AGGGGCTGCT
GACATCCTCT
GTGCGGCGAT
AGGATCAAAT
GGCACCCATC
TGATGTGAAG
CGCCTTGCTT
TGTGTTTTTC
TTTTTTTATC
AATGTTTGTG
AACAGCAGCT
CGGCTTTGTC

TTGTCTGCAC
CTGATGTGCC
TCCCCCCCAG
GAAGTTCTGA
AGCAGCTCCC
GATTCGGGCG
ATGCGTGAGG
CGCATGTGGG
CGCATCTTAG
TACCCGTGTG
GACCTTACCA
AACGCCGGCG
GACCAACCTG
CCGTCCGCAG
GATGCGGACG
CAATTGAGCC
TTCAAATCTG
TGCCTCTTTT
TCTGGGTCTT
GGCCTGTTCA
TGTAGGAACG
GTTGTGGGCC
TACATCTGGC
TATGTGCTTT
AATGAAATCG
CTGTGCGATC
CGTGGGTGCT
GCCCAGTTGG
AACCAAGCCG
GTCCCAAAAG
GTGAAGGTTG
CGGTCTGGTT
GGATTAAAAA
CTGCATGTTG
GGGTCTTGCG
TACGGACCTG
CCCTTGACAG
TTTGTTTCCA
TTACTTGCAA
TGCTGGTTGC
ATTTCCGTAA
CTAGGCCGTT
AGTGGCCCCC
GTCCGCCGCG
CTCCTTGAGG
TCCTCTATGG
GCACATGTCC
GACTTTGATG
CCTAAGACCC
GGTGTCGAAC
TCTGGGTCCC
AAACAAGGAG
AAGCTGAGCG
GTTGGCAGCC
GCCGCCAAAC
CTCCTGTGGA
TTGAATGAAG
CTATCTTGGC
CTCAACAGGA
GCAGATCTGG

CGCGACACAA
AGGACGAACC
CACCACTGCA
GTGAAATCTC
TGTCAAGTGT
GGCCCTGCAG
CTTGTGATGC
ATAGGGTTGA
ATGGTAGGTT
GGTTTGTGAT
TTGGTTCAGT
AGACGCCCAA
TCAAAGACTC
GTACAGGTGG
GGGTGGGGCT
GTCAGGTTTT
ACAGTGGTTA
TATGTTACAG
CTCGGCGCGT
AGCCTGTGTC
TCCTTCATTC
CCGTCGGTCT
ATTTTTTCCT
CTCAAGGTAG
CCTTCAACGT
GGTTTTGTGC
GGACCGGCCG
ATGAGAAGAG
TAAAGTGCTT
TGGTCAAGGT
ATCCTGAGTG
ACTCCACCAC
TCAGGCAAAT
CTTGCTCGAT
GTACCGGCAC
GCTCTCTCTG
CACTTGTGGC
TCGGAGGCAT
TCGCAAGCTA
GCTGGTTCTC
ATATGCCTTC
ATACTAATGT
GCGGTGTTGC
CTGCGTTGAC
GCGCTTTCAG
GCTCTGGCGG
TTACGGGTAA
TAAAAGGGGA
AATTCTGCGA
CCGGCGTCAT
CAGTGATCAC
GAGGCATTGT
AATTAAGTGA
ACATAATTAA
CCGAATTGGA
GAATGATGGG
TCCTCCCAGC
TCACACCATG
ACAGATTGTC
CGGCAACTCA

29

ATTTCAGCAG
TCTAGATTTG
GAACATGGGT
GGATACACTG
TAAGATCACA
TGGGCACCTC
GGCTAAGCTT
CATGCTGACC
TGAGTTTCTC
GCTGCCTCAC
CGCCACTGAA
CCAGGGGCTC
CCGGATGTTG
CGCTGACTTA
GTTACGGACG
TAACCTCGTC
TTCTCCGGGT
CTACCCATTC
GCGCATGGGG
CGACCCAGTC
TTTTGAGCTT
CGGTCTTGCC
TAGGCTTGGC
GTGTAAAAAA
GTTCCCTTTT
GCCAAAAGGC
GAGTCCCATT
GATTACGGCT
GCGGGTGTTA
TTCCGCCATT
CAGGATCGTG
AAACCTCGTC
TTCCAAGTCT
GGCGTTGCAC
CAATGATCCG
CACGTCCAGA
AGGATTCGGT
GGCTCATAGG
TGTTTGGGTA
TTTGCACCCT
GGGAATCTTG
TGTTGGTCTT
CGCCTTGGCT
TGGCCGCACC
AACTCGAAAG
AGTGTTCACT
TTCAGCTAGG
CTTCGCCATA
GGATGGGTGG
TGGGAATGGA
CGAAGCCGGT
TACGCGCCCC
GTTCTTTGCT
AGATATATGC
AGGAGGCCTC
ACATGCCTGG
TGTCCTGGTC
GTCTGCGCAA
ACTCGCCTTT
AGGGCATCCG

GTGAAAGAAG
TCTGCATCCT
ATTCTGGAGG
AATGACACCA
CGCCCAAAAT
CGAAGGGGAA
AGTGACCCTG
TGGCGCAACA
CCAAAGATGA
ACGCCTGCAC
GATGTTCCAC
TTGGCACCCT
TCGCGGGGGT
CCCACTGATT
GTAAGAAAGA
TCCCATCTCC
GATTGGGGTT
TTCGGTTTCG
GTTTTTGGCT
GGCACTGCTT
CTCAAACCTT
ATTCTTGGCA
ATTGTTGCAG
TGCTGGGGAT
ACGCGTGCGA
ATGGACCCCA
GAGCAACCCT
AGAACTGTGG
CAGGCGGGTG
CCATTCCGAG
GTCGACCCCG
CTTGGTGTGG
TCGGGGGGAG
ATGCTTGCTG
TGGTGCACTA
TTGTGCATCT
CTTCAGGAAA
TTGAGTTGCA
CCCCTTACCT
CTCACCATCC
GCCGTGGTGT
GTTACCCCCT
ACCGCACCGG
GTGTTGTTTA
CCCTCACTGA
ATCGATGGGA
GTTTCCGGGG
GCTGATTGCC
ACTGGCCGTG
TTCGCCTTCT
GAGCTTGTCG
TCAGGCCAGT
GGACCTAAGG
GAGGTACCTT
TCCACCGTCC
ACACCCTTGG
CGGAGTGTTT
GTTCTGATGA
TACAGCCTTG
TTGCAAGCAG
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cl21
6181
6241
6301
6361
6421
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6541
6601
ceo6l
6721
6781
6841
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6961l
7021
7081
7141
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7261
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7441
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7681
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9361
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9481
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9601
9¢66l

TAATGAATTT
CAGTTATTGC
GCTGCCTGCA
ACTTTGCCGA
CGCTGACTGG
GGACTGATTT
TCGAGGCTGC
AGGTTCGAGG
CGCCCGGTGA
AGGTTGGTAG
AAATGACCGT
TCCCCCTCCC
TGAACAAGAA
AATACCAGAA
ACACAGACGC
GAACTCTGTG
CTGGCAAGAA
CAAAGCTTTC
AAGAACTGGA
GTTTAAACTG
TGAGACAGCG
CTTAAAAGTG
TGCAAGACCG
TGTCTTGATC
CACTGGGATC
ACTTAGTGCG
TCTCCCTTAT
GAATACAAGG
TGCGGCTGCC
TACGACTATG
TTATCTTGAT
CGCATTGAGA
TCTTCGCCTA
GCCTTCCACT
CAAGGACATT
CTGGCAAACT
GACAATACTC
CACCCAGGGC
TAAAGAGCTA
TCGGTCCACA
TACTGAAGAA
GTCCGGCGCG
AAACACCATT
TGGTCACCCT
GGTTCAACCC
GCCAAACTAC
AAGGAAGACA
CCAGCTAGTC
CAATGTTTCT
AGAGTATGAT
GGACGGCTAC
CAACCACGAG
CACTGCCTGT
CATAATCTGG
AGGGAAAGGC
GACTGTAATC
TCGCCGCGGA
CGGTGATTAT
CGCCTCTAAT
CTGGCTCCTT

AAGTACCTAT
GTGTGGTGTC
CAATGTTCTT
GGGGAAATTG
TGCCCTCGCT
TAAGTGCTTT
CTATGCAAAA
TACTATGGCC
CATTGTTGTT
CACCAAGCAC
GGCGCGTGTC
ACCGAAAGTT
GAAGAGGCGC
ATTTTGGGAC
GTGGGAGTGC
TGGGCATACT
GTTTCTGGTC
CGTGGAGCAG
GAAACTGAAA
TTAGCCGCCA
GTAAAAATAG
GCCAGTGAGG
GTTGATGGTG
TCTGGCGCTG
GATGGCACGC
CAAATAATAC
AAGCTGCACC
TTTGGGGACA
TGCCTCACGC
CCCTCCGGTT
TCTAGGCCTG
GACCTCTCCA
GTGCGTAAGT
TATCCTGCCA
CAGAGCATCC
GTTACCCCTT
GGCACCAATA
TTTATGAAAA
CAGACTCCGG
CCTGCAATTG
CATCTACCGT
GTGACTAAGA
TACAGCTTAG
CACGGCCTTC
CTGATCGTCT
CACTGGTGGG
GCCATAACAG
CCCCACCGTG
GAATATTACG
CCTGAATGGT
AGTTTTCCTG
GGAAAGAAGT
GGCCTCGATG
TGTGGCCATC
ACAAGCCCTC
ATGCATGTGG
TTAGTCTCCG
GCCAGTACCG
GTGTTGCGCA
CAACAGGTCC

GCCTTCCTGC
GTGCACCTCC
GTTGGCGATG
AGGGAAGGGG
ATGAGACTCA
GTTTCTGCGT
GCACTTAGAA
AAACTTGAAG
GCTCTTGGCC
ACCCTCCAAT
GTTGACCCAA
CTGGAGAATG
AGGATGGAAG
AAGAATTCCG
CTCAGAGTTG
ACCATTGAAG
CCCGTCAACC
GCCCTTGGCA
AGAATAATTG
GCGGCTTGAC
TCAAATTTCA
TTGAGCTAAA
GCGTTGTACT
ATGCATCCCC
TTTGGGATTT
AGGCTTGTGA
CTGTTAGGGG
TACCTTACAA
CCAATGCCAC
TTGAGTTGTA
ACTGCCCCAA
AGTATGACTT
ACCTGTTTGC
AGAACTCTAT
CTGAAATCGA
GCACCCTCAA
ACTTCGTTGC
AGGCGTTTAA
TCTTAGGCAG
TCCGCTGGTT
CGTACGTGCT
GAGGTGGCCT
TGATATATGC
TGTTTCTGCA
ATTCGGACGA
TTGAACATCT
ACTCACCATC
ACAGGATTCT
CCTCGGCGGC
TTGAAGAGCT
GCCCGCCGTT
CCAGAATGTG
TCTGTGTTTA
CGGCGGGTTC
TGGATGAGGT
AGCAGGGTCT
TTAGGCGTGG
CCCTGCTCCC
GCAGGTTCAT
AGGATGGTGA

CTCGGATGAT
TTGCCATAAT
GAGCGTTCTC
TGTCGCAATC
ATGACGAGGA
CCAACATGAG
TTGAACTTGC
CTTTTGCTGA
ATACACCTGT
CCATTGAGAC
CCCCCACACC
GTCCTAACGC
CCGTCGGCAT
GTGATGTGTT
ACAACCCTGC
GTAAGGCTTA
CAGAGAGTGG
TGATGAATGT
ACAAACTCCA
CCGCTGTGGT
CAACCGGACC
AGACGCGGTC
CCTGCGCCCC
TAAGTTACTC
TGAGACCGAA
CATTAGGCGC
CAACCCTGAG
AACCCCCAGT
TCCGGTGACC
TATACCGACC
ACAGTTAACA
GTCCACCCAA
TCATGTGGGT
GGCTGGAATA
CGTTCTGTGC
GAAACAATAT
GTTGGCCCAC
CTCGCCCATT
GTGCCTTGAA
TGCCGCCAAT
GAACTGCTGC
GTCGTCTGGC
ACAGCACATG
AGACCAGCTA
CCTCGTGCTG
GAATCTTATG
TTTTCTAGGC
CGCGGCCCTT
TGCAATACTC
CGTGGTTGGG
CTTCTTGTCC
CGGGTACTGC
CCACACCCAC
TGGTTCTTGT
GTTGGAACAA
CACCCCTCTT
CATCAGGGGA
TACTTGTAAA
CATCGGTCCG
TGTCATTTAC

30

GGTTGTGACC
TTTGTACTTG
TGCGGCTTTC
CTGCGGGATG
CTTGGATTTC
GAATGCGGCG
CCAGTTGGTG
TACCGTGGCA
TGGCGGTATC
CAGAGTCCTT
CCCACCCGCA
CTGGGGGGAT
CTTTGTTATG
TTATGAGGAG
CGACTTTGAC
CAATGTCTAC
AAGAGCCCAA
CGACGGTGAG
GGGTCTGACT
CGCGGCGGCT
TTCACCCTAG
GAGCACAACC
GCAGTTCCTT
GCCCGCCATG
GCCACCAAAG
GGCGACGCAC
CGGATAAAAG
GACACTGGCA
GATGGGCGCT
ATTCCATCGT
GAGCACGGCT
GGCTTTGTTT
AAGTGCCCGC
AATGGGAACA
GCACAGGCTG
TGTGGGAAGA
CGGGCAGCGT
GCCCTCGGGA
GCTGATCTTG
CTTCTTTATG
CACGACCTAC
GACCCGATTA
GTGCTCAGTT
AAGTTTGAGG
TATGCCGAGT
TTGGGTTTTC
TGTAGAATAA
GCCTACCATA
ATGGACAGCT
ATGGCGCAGT
ATGTGGGAAA
GGGGCCCCGG
TTCCACCAGC
AGTGAGTGCA
GTCCCGTACA
GACCCAGGTA
AATGAAGTTG
GAGATCAACA
CCCGGTGCTG
ACACCAACTC

TCACCAGTCC
TTTAAGTACC
TTTTTGCGAT
AATCATGAGT
CTTACGAAAT
GGCCAGTTCA
CAGGTTGATA
CCCCAACTCT
TTCGACCTAA
GCCGGGTCCA
CCCGTGCCCA
GAGGATCGTT
GGTGGAAAGA
GTCCATGATA
CCTGAGAAGG
GCCTCCCCAT
TGGGAAGCTG
CTGACAGCCA
AAGGAGCAGT
TGGTTGTTAC
GACCTGTGAA
AACACCCGGT
CGCTTGTAGA
GGCCGGGAAA
AGGAAATTAC
CTGAAATTGG
GAGTTTTACA
GCCCAGTGCA
CCGTCTTGGC
CTGTCCTTGA
GTGAGGATGC
TGCCTGGAGT
CCGTTCATCG
GGTTTCCAAC
TGCGAGAAAA
AGAAGACTAG
TGAGTGGTGT
AAAACAAATT
CATCCTGCGA
AACTTGCCTG
TGGTCACGCA
CCTCTGTGTC
ACTTTAAAAG
ACATGCTCAA
CTCCCACCAT
AAACGGACCC
TAAATGGGCG
TGAAAGCAAG
GTGCTTGTTT
GCGCCCGCAA
AACTCAGGTC
CTCCGTACGC
ATTGTCCAGT
AACCCCCCCT
AGCCTCCGCG
GATACCAAAC
ACCTACCAGA
TGGTCGCTGT
GGAAAACATA
ACCAGACCAT
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GCTTGACATG
GCAATTCCCT
TCCTGGTAAG
GCTCCTTAGC
TTTTGATTCT
GAGATTTGGA
CATGGTCAAC
CACCCCTTAC
CACATTTGAT
CCTTGTTGCT
GCAGAGCATG
CGAGCAGCTG
CAATGGGGAT
TGCAGATCTT
TTTCTCGCCT
CGTGGTGACA
TGTCCATAAG
TCTAGGCACC
AATGCTTCCG
TGATGACCGG
AGGTACTACC
CAAGGAATCA
CACATTAACA
CAAGTGCTGG
GACGGCCTAT
CTCGTACATC
CCTTTGCAAC
TTATGATTAC
GTACAAAATC
CTGGGGGTTT
GGAAGACTAC
CACCAGCATG
TTGAGATGAA
TGCTTTCACG
TGGCTTCACC
ACTCCGTGCG
TTTCTCAGTG
GGCACCATAA
TGGAAAAAGC
TTAGTGGTTT
GTAAATATTT
TAACCATAGT
CCCGGCCAAG
CCTCTGTTGC
GTACTGTTTT
CACGGTGTGC
GTCTCTTTGG
GTTCATGGTT
GGCGTTCCTG
TGTGAGTAAA
AAACACCACC
TCAGGTCGAC
GTTAGTTTTA
AGTCTTTCAG
ATCAGCTGCC
CGCACGGCGA
TACTTACATT
AGTGAAAAGG
AACTTTACCA
CATGTGCGGC

ATTAGGGCTT
GCCCCCTCCC
AATTCCTTCC
AAAACTACCC
CATTGCTATG
CAGAATATCT
ACAACCCGTG
CACAGGGACC
GTGGTTACAC
ATCACCAGGG
TTTGATCTTC
ATCGTACTAG
AAATTCAGGG
GAAGGGTCGA
GATTTGACAC
ACACAGAACA
TATAGCCGCG
CCTGGGGTTG
GAGACAGTCT
GAGCGAGAAA
GTTGGAGGAT
GTCGCGGTAG
GATGTGTATC
AAAATGATGT
TTTCAACTTG
CGAGTACCTG
AGAAGAGTTG
GGTGCCAAAG
CTGGCGTGCG
GAATCGGATA
AATGATGCGT
AGGTTTCATT
ATGGGGTCTA
GAATTTTTGG
ATCGCAGGTT
CGCCCTGCCA
CCGGGTGGAC
GGTGTCAACC
AGGACAGGCT
GGATGTGGTG
GGTTTCTCGG
GTATAATAGC
GCCTCATGAT
GGCTTCTTGT
TGGTTTCCAC
CCACCTTGCC
TGCAGGATAG
CCGCCTGGCC
TCTTTCAGCT
GTTTATGTTG
TTGCCCCGCC
GGCGGCAATT
AATGTTTCGT
ACATCAAAAC
TTAGGTATGG
TAGGGACACC
CTTCAGATCT
GGTTCAAGGT
GCTACGTCCA
TGCTTCATTT

TGGGGGCGTG
ATACCGGCCC
TGGATGAAGC
TCACCTGTCT
TTTTTGACAT
GCGATGCCAT
TAACCTACTT
GAGAGGACGG
TGTATTTGCC
CAAGACATGC
CCGCGAAAGG
ATAGAAACAA
CCACAGACAA
GCTCCCCGCT
AGTTTGCCAA
ATGAAAAGTG
CGTGCATCGG
TGTCATACTA
TCAGCACCGG
TTGCTGAGTC
GTCACCATGT
TCGGGGTTTC
TCCCAGACCT
TGGACTTCAA
AAGGCCGCCA
TTAATTCTAC
TCGGGTCCAC
TCATTCTGTC
CGGAGTTCTC
CAGCGTATCT
TTCGTGCGCG
TTCCCCCGGG
TGCAAAGCCT
TGTCCATTGT
GGCTGGTGGT
TTCACCCTGA
ATTCCCACCT
CTGATTGATG
GCCTGGAAAC
GCTCATTTTC
CTGCCCATGC
ACTTTAAATC
TTTCAGCAAT
ACTCTTTTTG
TGGTCAGGGG
TCACCCGGCA
GGCATGACCG
TCTCCAGCGA
ACACGGCCCA
ACGTCAAGCA
ATGACAACAT
GGTTCCACCT
GGTTTCTCAG
CAACACCACT
CGACTCGTCC
CGTGTATATT
CCTCATGCTT
GATATTTGGC
ACATGTTAGG
CATGACACCT

CCGGTTCAAC
GTGGGTTCGC
AGCGTATTGT
AGGAGATTTC
TATGCCTCAG
TCAGCCAGAT
GGAAAAACCT
CGCCATCACA
CACTAAAGAT
TATCTTTGTG
CACACCCGTC
CAAAGAATGC
GCGCGTTGTA
TCCCAAGGTC
ACTCCCGGTA
GCCAGACCGG
TGCCGGCTAC
TCTCACAAAA
CCGAATTGAG
CCTCCCCCAT
CACCTCCAAA
AAGCCCCGGG
TGAAGCTTAC
GGAAGTTCGA
TTTCACCTGG
GGTGTATTTG
CCATTGGGGA
TAGTGCATAC
GCTTGACGAT
GTATGAGTTC
CCAGAAAGGG
CCCTGTTATT
CTTTAACAAA
TGATATCATC
CTTCTGCATC
GCAATTACAG
GGGGAACTAA
AAATGGTGTC
AGGTGGTGAG
AGCATCTTGC
TACACAACCT
AGGTGTTTGC
GGCTAATAGC
TTGTGCTGTG
CAATTTTTCT
AGCAGCCGCT
ATGTAGTGAG
AGGCCACTTA
ATTCCATCCC
CCAATTCATC
TTCAGCCGTA
AGAATGGCTG
GCGTTCGCCT
GCAGCATCAG
TCTCCGACGA
ACCATCACAG
TCTTCTTGCC
AATGTTTCAG
GAGTTCACCC
GAGACCATGA

31

GTCCCAGCAG
ATCCTAGCCG
AATCACCTTG
AAACAACTCC
ACTCAACTGA
TACAGGGACA
GTCAAGTATG
ATTGACTCTA
TCACTCAACA
TATGACCCAC
AACCTCGCTG
TCGGTTGCTC
GATTCTCTCC
GCACACAACT
GAACTTGCAC
TTGGTTGCTA
ATGGTGGGCC
TTTGTCAGGG
GTAGATTGCC
GCTTTCATTG
TACCTTCCGC
AAAGCCGCAA
CTCCACCCAG
CTGATGGTCT
TATCAGCTTG
GACCCCTGCA
GCCGACCTCG
CATGGTGAAA
CCAGTTAGGT
ACCGGAAACG
AAAATTTATA
GAACCAACTT
ATTGGCCAAC
ATATTTTTGG
AGATTGGTTT
AAGATCCTAT
ACATCCTTTG
GCGTCGAATG
CGAGGCCACG
CGCCATTGAA
GCGCATGACA
CATTTTTCCA
TGTGCATTCC
GTTGCGGATC
TTCGAACTCA
GAGATCTACG
GACGATCACG
ACCAGTGTTT
GAGATATTTG
TGCGCCGTTC
TTTCAGACCT
CGTCCCTTCT
GCAAGCCATG
GCTTCGTTGT
TTCGCAAAAG
CCAATGTGTC
TTTTCTATGC
GCATTGTGGC
AACGCTCTCT
GGTGGGCAAC

GCACAACGCT
GCGGTTGGTG
ATGTCTTGAG
ACCCAGTGGG
AGACCATCTG
AACTTGTATC
GGCAAGTCCT
GTCAAGGCGC
GGCAAAGAGC
ACAGGCAACT
TGCACCGTGA
AGGCTCTAGG
GCGCCATTTG
TGGGATTTTA
CCCACTGGCC
GCCTTCGCCC
CCTCAGTGTT
GCGAGGCTCA
GGGAGTACCT
GTGACGTCAA
GCTTCCTTCC
AAGCAGTTTG
AGACCCAGTC
GGAAAGGCAA
CAAGCTACGC
TGGGCCCTGC
CAGTCACCCC
TGCCTCCTGG
ACAAACGCAC
GTGAGGACTG
AGGCCACTGC
TAGGCCTGAA
TTTTTGTGGA
CCATTTTGTT
GCTCCGCGGT
GAGGCCTTTC
GGGATATTGT
TACCGCACCA
TTGTCTCGC

GCCGAGACCT
GGGTCAAATG
ACCCCTGGTT
TCCATATTTT
CCAATGCTAC
CGGTGAATTA
AATCCGGCAG
ACGAACTAGG
ATGCCTGGTT
GGATAGGGAA
ATGACGGACA
ACTATCAACA
TTTCCTCTTG
TTTCAGTTCA
CCTCCAGGAC
CTCTCAATGC
AGACGAGAAT
CTCTGAGATG
TGTGTGTGTC
GGCGGTCGAT
CGTTTTAGCC
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Homep poctynma GenBank KU131562 (SEQ. ID. NO:4). KoHceHCyCHasl TIOCIENOBATENbHOCTh

TGTCTTGTTG
CGCGGGCTAT
GATCGTCAAC
ATGTGAGCTG
TGTTATCTTT
CCTTGACACA
CTTGAGTAGC
TGCGAAGAAC
TACCAAGGGC
TGAGGTCGAA
TCCTTTAACC
AGCACGGCTC
TATGCTCTGA
AATTGTGCTT
GCGCTCACTA
TGGAAATTCA
CCTGCCCACC
GCATTTGTCG
AAAAGCCTCG
TATGCCAAAT
TCAGCTGTGT
ACCGGGGAAG
AGATGACGTC
GACTGCCTTT
CACTGTGGAG
ACCCTCAGCG
GTGGTGGATG
TGTGGGGGTA
AAAAAAAAAA

Koncencycnoit nocnenosarensHocty k/IHK mramma PPCC SD 99-14 na I183 npucsoen

CCATCCTTTT
TGCTCGCGAT
GCCAGCAGCA
AATGGCACAG
CCCGTGTTGA
GTTGGTCTGG
GTCTACGCAG
TGCATGTCCT
AAACTCTATC
GGTCACCTGA
AGAGTTTCAG
CGCAAAAGGT
AGGTAAGTCG
TCACCTTCGG
TGGGAGCAGT
TCACCTCCAG
ACGTCGAAAG
TCCGGCGTCC
TGTTGGGTGG
AACAATGGCA
CAGATGCTGG
AAAAATAAAA
AGGCATCACT
AACCAGGGCG
TTTAGTTTGC
TGATGGGCTG
GCACTGATTG
AAGTTTAATT
AARA

GGCAATTTGA
TGCCTTTTTT
ACAGCAGCTC
ATTGGCTGGC
CTCACATTGT
TTATTGTGTC
TCTGTGCCCT
GGCGCTACTC
GTTGGCGGTC
TCGACCTCAA
CTGAACAATG
GCTTCTGGCG
CGGCCGCCTG
GTACATGACA
AGTTGCACTT
ATGCCGTTTG
TGTCGCAGGC
CGGCTCCACT
CAGAAAAGCT
GGCAGCAAAA
GTAAGATCAT
AGAAAAACCC
TCACCCCTAG
CTGGAACTTG
CGACGCATCA
GCATTCTTGA
ACACTGTGCC
GGCGAGAACC

ATGTTTAAGT
GTGGTGTATC
TCATTTTCAG
TGGTAAATTT
TTCCTATGGT
CACCGCCGGG
GGCTGCGTTG
ATGTACCAGA
GCCTGTTATC
AAGAGTTGTG
GGGTCGTCCC
TTTTCCATTA
CTAGGGCTTC
TTCGCGAACT
CTTTGGGGGG
TGCTTGCTAG
TTTCATCCGA
ACGGTTAACG
GTTAAACAGG
AAGAAATAAG
CGCCCAGCAA
GGAGAAGCCC
TGAGCGGCAA
TACCCTGTCA
CACTGTGCGC
AGCACCTCAG
TCTAAGTCAC
ATGCGGCCGA

k/IHK o6o3nayena SEQ. ID. NO:4 npexncrapinsieT CoO0i:

1 ATGACGTATA GTTGTTGGCT CTATGTCGTG ACATTTGTAT AGTCAGGAGC TGCGACCATT

6l
121
181
241
301
361
421
481
541
601
6ol
721
781
841
901
961
1021
1081
1141
1201
126l
1321
1381

GGTACAGCCC
TTTAGGGGTC
CCCTTTAACC
TGTGGCGGAG
GAATCTCCAA
CCGGTGGACG
GCTTTCTGCG
AATAGTGCGG
GAATCTACAG
AGTGGCTGTT
TGTGTTAACC
GTGTGCTATG
GAGAGTCTCC
GTTGAAGTTG
GTCCAAGTTT
TGGCTGTCTC
GCTTCCACCG
CAAGCATGGT
AGTAACTGAC
CCGCCACTTA
AAGAGTTGAG
CAATCACAAA
CACGGTCGCT

AAAACTTGCT
TATCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACGTG
ATTTTTCCAA
GTCGCAGCTG
GTTTATGAAC
TATGCCAATT
AACCTACCGC
GCTGACGTCT
TGGGCCCCTC
ATTGCGAATC
GCCTTTATAA
CCCGCTGATA
GAAGTTCAGA
GTCGCTGGCA
GCGAATGGAC
AGACTGGTAG
CCCAATACGT
TGGTACGGTG
CACCGCGCTT

GCGCGGGAAC
ACCTTGCTTC
TACTTGATCG
ACTGCACACG
TTGGGGTGCT
CATTCCCCAC
TTGCACGAAT
AGCTCTACAG
GGGGTTGCCG
CCTTACACGT
TCCCGCAGAG
ATGACATTGG
GTGGCGGGGA
GACTCCACAT
GCCCTGGGAG
CTGTCCCTGA
ACAAAGAGAT
AGTACCTACA
CTATCGTCAT
AAGAACCTAG
TGCCATTGGT
CTGGAAAGAG
TGCCCGCTCA

ATGTTGGGGA
GTGCCGTTCT
TCGATTTATA
GATTGGGCAG
GCACTTACCA
TTTTATCATG
ATTCGCTTTG
TATACCAACT
ATAGAGAAAG
CTTGATGGTT
TAGACGACTT
CCTACACGCC
TGCACCTTTT
TTCAGAGCAC
TGTACTCAGC
GCCGCAGGTA
TTGCGGCAAG
GCACATTGGT
GAGTGGTAAA
GGGGACGGCC
AATCAGTCCA
CATTTTCCTC
TTGTGTCTGT
GATTCAGGGA
CTGATTCGCG
TGTTAGAATT
CTATTCAATT
AATTAAAARA

AATGCTTGAC
GTTTTGCTGT
ACTTGACGCT
TGGAGACTTT
CCAGCCATTT
GGCGGTATGT
TCATTAGATT
TCCTTCTAGA
GGGGTAAGGT
CCGTGGCAAC
TTGCAATGAT
AGTGATGATA
AATCTTTCTG
AAACAGGGTT
CATAGAAACC
CATTCTGGCC
TGATAACCAC
GCCCGGGTTG
CCTTGTCAAA
AGCCAGTCAA
GAGGCAGGGG
TAGCGACCGA
CGTCGATCCA
GGATAAGTTA
CCACAGCATC
GGAAGAATGT
AGGGCGACCG
AAAAAAARRA

GCCCTTCCGT
CGGAGTTGCA
GTGCACGTGT
ATGTCTCAGT
GGGCTTATTT
TGTCGAGTGC
GACCAGTGGA
AGCCGGTCAG
TTGGTACCCC
GAGTGACAAA
GCCCAAGCCT
TCATGACGCT
CAAAGGAAAA
TTCCTTCCCG
TGGTGTTTCC
AGGAAACTGT

GACAGCCTTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TATAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACCCCCG
ATCGTTGGAC
CCTTTCCCGG
GAAGACTTTT
GTCATGTATG
TTTGAAATAG
CCCCACCACG
ATGCGGGTCG
TGGTGGCGCT

TCGCCATGCT
GCGGAGGCTG
ACAGTATTTT
CCTCCCTGGG
TGGCGAGGAT
GGCAAGGAAA
CGAAACCCAG

32

AACCAACTCG
CAAGTTAATG
TGTGATAGGG
TTTGAGGACC
GAGAAAATCT
GCACGCTTTG
CAGGCCAAGA

TTCAGGGGAG
GTCTCTCCAC
CCAGGGTGTT
TCCTTCCTTT
AAGAGCCGCT
GGGCCTGCTG
TTCAACAAAG
TAGTCTTGAA
CTGTTCCTGG
GAGCAACTCA
GCCCCTTTGA
TGGCCGGAGG
TTCCCAAGGA
CAGTGGACAT
AGTACCAACA
TGTTTGACTT
GCTATCAGAC
GACTCCGAGC
AAAGCTGGAT
TCCTCAGAAT
TCCGATTTGG
GTGCGGCTGC
AGCACGAAGT
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1441
1501
1561
lezl
lesl
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981

TACCAGCGCC
TGGTTGGCAC
CCTTCCCGAG
TATCCAAATC
GTACGTGCTC
TTCTCTGCTC
CCCAGATGTG
AATGCACTTG
TCGCCCGGCT
AGGAGGAGAG
TGAGGAATGC
AAAAATTGAC
GAGGGCTCGC
GGTTGAGGCG
TCCTGCCATG
GTCTAATTGC
CGTGCTCTCT
TGGCCCGCGA
TCTGTTGAAA
GGTTGATCTA
AAGAGTTCAG
TGCTCCGCGC
TCCTAACGGT
GCCGATGACA
AGTGACGCCT
GATGGCGCCC
GGAAGAAGCA
AGCATCCTCA
TCTGGAGGTG
TGACATCAAC
CCCAAGACAC
AAGGGAGAAA
TGACCCTGCC
GCGCAACACG
AAAGATGATA
CCCTGCACCT
TATTCCACGC
GGCATCCTCT
GCGGGGGTTT
TACTGATTTG
GAAAAAGAAC
CCATCTCCCT
TTGGGGTTTT
TGGTTTCGCT
TTTTGGCTGC
CACTGCTTGT
CAAACCTTGG
TCTTGGCAGG
TGTTACAGAC
CTGGGGATCT
ACGTGCGACT
GGACCCTATT
ACAACCCTCT
GACCGTGGTC
GGCGGGCGGG
ATTCCGAGCC
TGACCCCGAC
TGGTGTGGGG
GGGAGGAGGC
GCTTGCTGGG

AACAGGGCTG
TGCGTTTCCG
AGAGTGAGAC
CTCAGGCTCC
AAGCTGGAAG
CCCCTTGAAT
GCTGAAGTTT
CCTAGTTGTG
TCCCCAGTCA
CACCCTGATC
TGTTGTTCCC
CAGTACCTCC
CCGCCGAGCG
GCGAACCAGA
ACTCAGGAGC
TACTACCCTG
AAGTTGGAGG
CCCGCACTGC
CTGGTCAACG
ARAAGTTTGGG
CCTCGAAAAA
AGGAAAGTCA
TGGGAAGACT
CCTCTGAGTG
TTGAGCGTGC
TCGAGTGAGC
AATCTGGCGG
CAGACTGAAT
GGGGGGCAAG
CCTGTGCCTG
TCAGCTCAAG
GAAGCGTGCC
ACGCAGGAAT
TCTGCTTTCC
CTCGAGACGC
TCCGTGAGTG
ATCCTCGGGA
GAGGAAAAAC
GACGAGAGCA
CCACCTTCAG
GCTGAAAGGC
GTTTTCCTCT
GCAGCTTTTA
CCCCTTTTGG
TGGTTGGCTT
GAGTTTGATT
GACCCTGTTC
TTACTGGGCG
TGTATCCTGG
TGCATAAGAA
AGGTCGTCAC
CTCCTCGCCA
GAAAAACCCA
GCCCAGCCTT
GCGATGGTGG
CCCTTTTTTC
ACTTTTACTA
GACTTTGCCC
CCGCACCTCA
GTTTATGTAA

AGCATCTCGA
CCATTGTCAA
CTTTAGATGA
CTGCGGCCTT
GTGTGCACTG
GTGTTCAGGG
CCGGATTTGA
TCATCCCAGC
CCACTGTGTG
AGGTGTGCTT
AGAACAAAAC
GTGATGCAGC
CGATGGACAC
CGACCAAACA
CTTTGGACAA
CACAAGGTGA
AGGTTGTTCG
CGAACGGGCT
CCCAGGCAAC
TCAAAAATTA
CAAAGTCTGC
GATCTGATTG
TGGCCGTTGG
AGCCTGCACT
CGGCCCCTAT
CAATTTTTGT
CAACAACGCT
ATGAGGCTCC
AAGCTGAGGA
TATCATCAAG
CCATCATCGA
TCCGCATCAT
GGCTTTCTCG
AGGCGTTTCG
CGCCGCCCTA
CAGAGAGCGA
AAATAGAAAA
CGGCATACAA
CAGCAGCTCC
ACGGTGTAGA
TCCTCGACCG
CACACCTCTT
CTCTATTTTG
GTGTGTTTTC
TTGCTGTTGG
CGCCAGAGTG
GCAGCCTTGT
GGGCACGCTA
CTGGAGCTTA
CAGCTCCTAA
TCATCGACCT
CTGGGTGGCG
TCGCGTTTGC
ATGACCCCAA
CTGAGGCAGT
CCACCGGAGT
CAGCCCTCCG
AGCTGAATGG
TTGCTGCCCT
CTGCAGTGGG

GCACTATTCC
CCGGATTGTG
CTGGGCTACT
GGACAGGAAC
GACAGTCTCT
CTGTTGTGAG
CCCTGCCTGC
TGCTCTGGCT
GACTATTTCG
AGGGAAAATC
CAACCGGGCC
AAGCCTTGGA
CTCCTTTGAT
GCTCCATGTC
AGACTCGGTC
CGAGGTTCGT
TGAGGAATAT
CGACGAGCTC
TTCAGAAATG
CCCACGGTGG
TAAGAGCCTG
TGGCAGCCCG
TGGTCCTCTT
TATGCCCGTG
TCCTGCACCG
GTCTGCACCG
GACATACCAG
TTCCCTAGCA
AATTCTGAGT
CAGCTCCTTG
CTCGGGCGGG
GCGTGAGGCT
CATGTGGGAT
CATCTTAGAC
CCCGTGTGGG
CCTTACCATC
CACCAGTGAG
CCAACCCGCT
GTCCGCAGGT
TGCGGACGGG
ATTGAGCCGT
CAAATCTGAC
CCTCTTTTTA
TGGGTCTTCT
TTTGTTCAAG
TAGGAATGTC
TGTGGGCCCC
CATCTGGCAT
TGTGCTTTCT
TGAGATTGCC
GTGCAATCGG
TGGGTGCTGG
CCAGTTGGAC
CCAAGCCGTA
CCCAAAAGTG
GAAAGTTGAC
GTCCGGCTAT
ATTAAAAATC
ACATGTTGCC
GTCTTGCGGT

33

CCGCCTACCG
AATTCCAAAT
GACGAGGATC
GGTGCTTGTG
GTGGCCCCTG
CATAAGAGCG
CTTAACCGAC
GAAATGTCCG
CAATTCTTTG
ATCAGCCTTT
ACCCCGGAAG
GAATGCTTAG
TGGAATGTTG
AACCAGCACC
CCTTTGACCG
CACCGTGAGA
GGGCTCACGC
AAAGACCAGA
ATGGCCCGGG
ACACCGCCAC
CCAGAGAACA
ACTTTGAGGG
GATCTTTCGA
TTGCAACATA
CGTAAAGCTG
CGGCAAAAAT
GACGAACCTA
CCACTGCAGA
GAAACCTCGG
TCAAGCGTTA
CCCTGCAGTG
TGTGATGCGA
AGGGTGGACA
GGCAGGCTTG
TTTGTGATGC
GGTTCAGTCG
ATGATCAACC
AAGGACTCCC
ACGGGTGGCG
GGGGGGCCGC
CAGGTTTTTA
AGTGGTTATT
TGTTACAGCT
CGGCGCGTGC
CCTGTGTCCG
CTTCATTCTT
GTCGGTCTCG
TTTCTGCTTA
CAAGGTAGGT
TTTAACGTGT
TTTTGTGCGC
ACCGGCCGAA
GAAAAGAGGA
AAGTGCTTGC
GTCAAAGTTT
CCTGAGTGTA
TCCACCACAA
AGGCAAATTT
TGCTCGATGG
ACCGGCACCA

ACGGGAACTG
TTGAAACCAC
TTGTGAATAC
TCGGCGCCAA
GGATGACCCC
GTCTTGGTCC
TGGCTGAGGT
ACGACCCCAA
CCCATTATAG
GTCAGGTGAT
AGGTCGCGGC
CCAAGCTTGA
TGCTTCCTGG
GTGCTCCGGT
CCTTCTCGCT
GGCTGATCTC
CAACTGGATC
TGGAAGAGGA
CAGCTGAGCA
CCCCTCCACC
AGCCTGTCCC
GCAACAATGT
CACCATCCGA
TTTCTGGACC
TGTCCCGACC
TTCAGCAGGT
TAGATCTGTC
ACATAGGTAC
ATATACCGAA
AGATCACACG
GGCATCTCCA
CTAAGCTTAG
TGCTGACTTG
AGTTTCTTCC
TGCCTCACAC
CCACTGAAGA
AGGGACCCTT
TGATATCGTC
CCGGCTTGTT
TGCAGACGGT
ACCTCGTCTC
CTCCGGGTGA
ACCCATTCTT
GCATGGGGGT
ACCCAGTCGG
TTGAGCTTCT
GTCTTGCCAT
GGCTTGGCAT
GTAAAAAGTG
TCCCTTTTAC
CAAAGGGCAT
GCCCCATTGA
TTACGGCCAG
GGGTGTTACA
CCGCTATTCC
GGATCGTGGT
ACCTCGTTCT
CCAAGCCTTC
CGTTGCACAT
ACGATCCGTG
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5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
cl21
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581

GTGCACCAAC
GTGCATCTCC
TCAGGAAATT
GAGTTGCAAG
CCTTACCTGG
CACCATCCTA
TGTGGTGTTG
CACCCCATAT
TGCACCGGAT
GCTGTTTACC
CTCACTGAAC
CGACGGGAAA
TTCCGGGGTC
TGATTGCCCG
TGGCCGTGCC
CGCCTTCTGC
GCTTGTCGGC
AGGCCAGTTT
ACCTAAGGTC
GGTACCTTCA
CACCGTCCAA
GCCCTTGGTT
GAGTGTCTTC
CCTGATGATC
CAGCCTCGGT
GCAGGCAGTG
ACCAGTCCCA
TAAGCACCGT
CTTGCGATAC
TCACGAGTCA
TACGAAATGG
CCAATTCATC
GGTTGATAAG
CCAGCTCTCG
CGACCTAAAG
CGGGTCCAAA
CGTGCCCATC
GGACCGGTTG
TGGGAAGAAG
CCATGATAAC
TGAGAAGGGA
CTCCCCATCT
GGAAGCTGCA
GACAGCCAAA
GGAGCAGTGT
GTTGTTACTG
CCTGTGAATT
CACCCGGTTG
CTTATAGACG
CCGGGAAACA
GAAATTGCAC
GAAATTGGTC
GTTTTACAGA
CCAGTGCACG
GTCTTGGCTA
GTCCTTGATT
GAGGATGCCG
CCTGGAGTTC
ATTCATCGGC
TTTCCAACCA

CCGTTTGCCG
CAACATGGCC
GCCTTGGTTG
GCTGACATGC
TTTCTTTGTG
TGGTTGGTGT
TTAGTTTCTC
GACATTCATC
GGGACCTACT
CCGTCTCAGC
ACCGTCAATG
ATTAAGTGCG
GGCTTCAACC
AATTGGCAAG
TATTGGCTGA
TTCACCGCGT
GTTCACACAG
TGTAATGTGG
CCGCTCGGTG
GATCTTTGCG
CTTCTGTGTG
GCTGTGGGGT
TCCTTTGGTA
AGGCTTCTAA
GCAGTGACCG
ATGAACTTAA
GTGCTTGCTT
TGCCTGCATT
TTTGCCGAAG
CTGACTGGTG
ACTGATTTTA
GAGGCTGCCT
GTTCGAGGTA
CCCGGTGACA
GTTGGCAGTA
ATGACCGTGG
CCCCTCCCAC
AATAAGAGGA
TACCAAAAAT
ACAGATGCGT
ACTCTGTGTG
GGCAGGAAGT
AAGCTTTCCG
GAACTGGAGA
TTAAACTGCT
AGACAGCGGT
TAAAAGTGGC
CAAGACCGGT
TCTTGATCTC
CTGGGATCGA
TCAGTGCGCA
TTCCTTATAA
ATACAAGGTT
CGGCTGCCTG
CGACCATGCC
ATCTTGATTC
CATTAAGAGA
TTCGCCTTGT
CTTCCACTTA
AGGACATTCA

TCCCTGGCTA
TTACCCTGCC
TTTTGATTTT
TGTGCGTTTT
TGTTTCCTTG
TTTTCTTGAT
TTTGGCTCTT
ATCACACCAG
TGGCCGCCGT
TTGGGTCCCT
TGGTCGGATC
TAACAGCCGC
AAATGCTTGA
GAGCTGCCCC
CATCCTCTGG
GCGGCGATTC
GATCAAACAA
CGCCCATCAA
ATGTGAAGAT
CCTTGCTCGC
TGTTTTTCCT
TTTTTATCTT
TGTTTGTGCT
CAGCAGCTCT
GATTTATCGC
GCACCTATGC
GTGGTGTTGT
ATGTCCTTGT
GGAAGTTGAG
CCCTCGCTAT
AGTGCTTTGT
ATGCAAAAGC
CTTTGGCCAA
TTGTTGTTGC
CCAAGCATAC
CGCGTGTCGT
CGAAAGTCCT
AGAGACGCAG
TTTGGGACAA
GGGAGTGCCT
GGCATACTAC
TCCTGGTCCC
TAGAGCAGGC
AACTGAAAAG
AGCCGCCAGC
GAAAATAGTT
CAGTGAGGTT
TGATGGTGGT
TGGCGCTGAT
TGGTTCGCTT
AATAATACAG
GCTGCACCCT
TGGAGACATA
CCTCACGCCC
CTCCGGTTTT
CAGGCCTGAT
CCTCTCCAAG
GCGTAAGTAC
CCCTGCCAAG
GAGCGTCCCT

CGGGCCTGGT
CTTGACAGCA
CGTTTCCATC
ACTTGCAATC
CTGGTTGCGC
TTCTGTAAAT
AGGTCGTTAC
TGGCCCCCGA
TCGCCGTGCT
TCTTGAGGGT
CTCTATGGGC
ACATGTCCTT
TTTTGATGTG
CAAGACCCAA
AGTCGAACCC
TGGATCCCCG
ACAAGGAGGA
GCTGAGCGAA
TGGCAGCCAC
TGCCAAACCC
CCTGTGGAGA
GAATGAGGTT
ATCTTGGCTT
TAACAGGAAC
AGATCTTGCA
CTTCCTGCCT
GCACCTCCTT
TGGCGATGGA
GGAAGGGGTG
GAGACTCAAT
TTCTGCGTCC
ACTTAGAATT
ACTTGAAGCC
TCTTGGCCAC
CCTCCAGGCC
TGATCCAACC
GGAGAACGGC
GATGGAAGCC
GAATTCCGGT
CAGAGTTGGT
CATTGAAGAC
CGTCAACCCA
CCTTAGCATG
AATAATTGAC
GGCTTGACCC
AAATTTCACA
GAGCTAAAAG
GTTGTGCTCC
GCATCTCCTA
TGGGATTTTG
GCTTGTGACA
GTTAGGGGCA
CCTTATAAAA
AATGCCACTC
GAGTTGTATG
TGCCCCAAAC
TATGACTTGT
CTGTTTGCTC
AATTCCATGG
GAAATCGACG

34

ACTCTTTGCA
CTTGTGGCAG
GGAGGCATGG
GCCAGCTATG
TGGTTCTCTT
GTGCCTTCGG
ACTAATGTTG
GGTGTTGCCG
GCGTTGACCG
GCTTTCAGAA
TCCGGCGGGG
ACGGGTAATT
AAAGGGGACT
TTCTGCGAGG
GGTGTCATTG
GTGATTACCG
GGCATAGTCA
TTGAGTGAAT
ATAATTAAAG
GAACTGGAAG
ATGATGGGAC
CTCCCAGCTG
ACACCATGGT
AGGGGGTCAC
GCAACTCAGG
CGGATGATGG
GCCATAATTT
GTGTTCTCTA
TCGCAGTCCT
GACGAAGACT
AACATGAGGA
GAGCTTGCCC
TTTGCTGATA
ACGCCTGTTG
ATTGAGACCA
CCCACGCCCC
CCCAACGCCT
GTCGGCATCT
GATGTGTTTT
GACCCTGCCG
AAGGCTTATA
GAGAGCGGAA
ATGAATGTCG
AAACTCCAGG
GCTGTGGTCG
ACCGGACCTT
ACGCAGTCGA
TGCGCTCCGC
AGTTACTCGC
AGGCCGAGGC
TTAGGCGCGG
ACCCTGAGCG
CCCCCAGTGA
CGGTGACTGA
TACCGACCAT
AGTTGACAGA
CCACCCAAGG
ATGTGGGTAA
CTGGAATAAA
TTTTGTGCGC

CGTCCAGATT
GATTCGGTCT
CTCACAGGTT
TTTGGGTGCC
TGCATCCCCT
GAATCTTGGC
CTGGTCTTGT
CCTTGGCTAC
GTCGTACCAT
CTCAAAAGCC
TGTTCACCAT
CAGCTAGGGT
TCGCCATAGC
ATGGATGGAC
GGAATGGATT
AAGCCGGTGA
CACGCCCCTC
TCTTCGCTGG
ACGTATGCGA
GAGGCCTCTC
ATGCCTGGAC
TCCTGGTCCG
CTGCGCAAGT
TCGCCTTCTA
GGCATCCGCT
TTGTGACCTC
TGTACCTGTT
AAGCCTTCTT
GCGGGATGAA
TGGACTTCCT
ATGCAGCGGG
AGTTAGTACA
CCGTGGCACC
GCAGTATCTT
GAGTCCTTGC
CACCCGCACC
GGGGGGATGA
TTGTTATGGG
ACGAGGAGGT
ACTTTGACCC
ATGTCTACAC
GAGCCCAATG
ACGGTGAGCT
GCCTAACTAA
CGGCGGCTTG
CACCCTAGGA
GCATAACCAA
AGTTCCTTCG
CCACCACGGG
CACCAAAGAG
CGACGCACCC
GGTAAAAGGG
CACTGGGAGC
CGGTCGTTCC
TCCAGCGTCT
GCACGGCTGT
CTTTGTCTTG
GTGCCCGCCT
TGGGAACAGG
ACAGGCCGTG



10

15

20

25

30

35

40

45

50

55

60

864l
8701
8761
8821
8881
8941
9001
9061l
9121
9181
9241
9301
9361
9421
9481
9541
9601
9e6061
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181

CGAGAAAACT
AAGACTAGGA
AGTGGTGTCA
AACAAATTCA
TCCTGTGACC
CTTGCCTGTG
GTCACGCAGT
TCTGTATCAA
TTTAAAAGTG
ATGCTCAAGG
CCCACCATGC
ACGGACCCAA
AATGGACGCC
AAGGCAAACA
GCTTGTTTGG
GCCCGCAAGG
CTCAGGTCCA
CCGTATGCCA
TGTCCAGTCA
CCCCCCCTAG
CCTCCACGAA
TACCAGACTC
CTACCAGACG
GTCGCTGTCG
AAAACATACT
CAGACCATGC
ACAACGCTGC
GGTTGGTGTC
GTCTTGAGGC
CCAGTGGGTT
ACCATCTGGA
CTTGTGTCCA
CAGGTCCTCA
CAAGGCGCCA
CAAAGAGCCC
AGGCAACTGC
CACCGTGACG
GCTCTAGGCA
GCCATTTGTG
GGATTTTATT
CACTGGCCCG
CTCCGCCCTA
TCGGTGTTTC
GAGGCTCAGG
GAGTATCTTG
GACGTCAAAG
TTCCTTCCTA
GCAGTCTGCA
ACCCAATCCA
ARAAGACAAAA
AGCTATGCCT
GGCCCTGCCC
GTCACCCCTT
CCTCCTGGGT
AAACACACCT
GAGGACTGGG
GCCACTGCCA
GGCCTGAACT
TTTGTGGATG
ATTTTGTTTG

GGCAAACTGT
CAATACTCGG
CCCAGGGCTT
AGGAGCTGCA
GATCCACACC
CTGAGGAGCA
CCGGCGCGGT
ACACCATTTA
GTCACCCCCA
TTCAGCCCCT
CAAACTACCA
AGAAGACAGC
AGTTAGTCCC
ATGTTTCTGA
AGTACGATCC
ACGGCTACAG
ATCATGAGGG
CTGCCTGTGG
TAATCTGGTG
GGAAAGGCAC
CTGTAATCAT
GCCGCGGATT
GTGATTATGC
CTTCCAATGT
GGCTCCTTCA
TTGACATGAT
AATTCCCTGC
CTGGCAAGAA
TTCTTAGCAA
TTGATTCTCA
GGTTTGGACA
TGGTCAACAC
CCCCTTACCA
CATTTGATGT
TTGTTGCTAT
AGAGCATGTT
AGCAGCTGAT
ATGGGGACAA
CAGATCTTGA
TCTCACCTGA
TGGTGACAAC
TCCATAAATA
TAGGCACCCC
TGCTTCCGGA
ATGATCGGGA
GCACTACCGT
AGGAATCAGT
CATTAACAGA
AGTGCTGGAA
CGGCCTATTT
CGTACATCCG
TTTGCAACAG
ATGATTATGG
ACAAAATCCT
GGGGGTTTGA
AGGATTACAA
CCAGCATGAG
GAAATGAGAT
CTTTCACGGA
GCTTCACCAT

TACTCCTTGT
CACTAATAAC
CATGAAAARAA
GACTCCGGTC
CGCAATTGTC
TATACCATCG
GACTAAGAGA
CAGCTTGGTG
TGGCCTTCTG
GATCGTCTAT
CTGGTGGGTT
TATAACAGAC
CAACCGTGAC
ATACTACGCC
TGAGTGGTTT
TTTTCCTGGC
GAAGAAGTCT
CCTTGATGTT
TGGCCATCCG
AAGCCCTCTA
GCATGTGGAG
AGTCTCCGTT
TAGTACCGCC
GTTGCGCAGC
ACAGGTCCAG
CAAGGCTTTG
TCCCTCCCGT
TTCCTTCCTG
AACTACCCTC
TTGCTATGTT
GAATATCTGT
AACCCGTGTA
CAGGGACCGA
GGTTACATTG
CACCAGGGCG
TGATCTTCCT
CGTACTAGAT
ATTCAGGGCC
AGGGTCGAGC
TTTGACACAG
CCAGAACAAT
TAGCCGCGCA
TGGGGTTGTG
GACAGTCTTC
ACGAGAAGTT
TGGGGGATGT
TGCGGTGGTT
TGTGTATCTC
AATAATGTTG
TCAACTTGAA
AGTTCCTGTT
AAGAGTTGTC
TGCCAAAATC
GGCGTGCGCG
ATCGGACACA
TGACGCATTT
GTTTCATTTT
GGGGGCTATG
ATTTTTGGTG
CGCCGGTTGG

ACCCTCAAGA
TTCATTGCGC
GCGTTTAACT
TTGGGCAGAT
CGCTGGTTTG
TACGTGTTGA
GGTGGCCTAT
ATATATGCAC
TTTCTACAAG
TCGGACGACC
GAACATCTGA
TCGCCATCAT
AGGATCCTCG
TCGGCGGCTG
GAAGAGCTCG
CCGCCGTTCT
AGAATGTGCG
TGTATTTATC
GCGGGTTCTG
GATGTGGTGT
CAGGGTCTCA
AGGCGTGGCA
TTGCTCCCCA
AGGTTCATCA
GATGGTGATG
GGGACGTGCC
ACCGGCCCGT
GATGAAGCAG
ACCTGTCTGG
TTTGACATCA
GATGCCATTC
ACCTACGTGG
GAGGACGGCG
CATTTGCCCA
AGACATGCTA
GCAAAAGGCA
AGAAATAACA
ACAGACAAGC
TCCCCGCTCC
TTTGCTAAAC
GAAAAGTGGC
TGCATTGGAG
TCATACTATC
AGCACCGGCC
GCTGAGTCCC
CACCATGTCA
GGGGTTTCGA
CCAGACCTTG
GACTTCAAGG
GGCCGCCATT
AACTCTACGG
GGGTCCACTC
ATTCTGTCTA
GAGTTCTCGC
GCGTATCTGT
CGTGCGCGCC
CCCCCGGGCC
CAAAGCCTTT
TCCATTGTTG
CTGGTGGTCT

35

AGCAGTATTG
TGGCCCACCG
CGCCCATCGC
GTCTTGAAGC
CCGCCAATCT
ACTGCTGCCA
CGTCTGGCGA
AGCACATGGT
ACCAGCTAAA
TCGTGCTGTA
ACCTGATGCT
TTTTGGGTTG
CGGCCCTCGC
CAATACTCAT
TGGTTGGGAT
TCTTGTCCAT
GGTACTGTGG
ACACCCACTT
GCTCTTGTAG
TAGAACAAGT
CCCCTCTTGA
TCAGGGGAAA
CTTGTAAAGA
TCGGTCCACC
TCATTTACAC
GGTTCAACGC
GGGTTCGCAT
CGTATTGTAA
GAGATTTCAA
TGCCTCAGAC
AGCCAGATTA
AAAGACCTGT
CCATCACAAT
CTAAAGATTC
TCTTTGTGTA
CACCCGTCAA
AAGAGTGCAC
GCGTTGTAGA
CCAAGGTCGC
TCCCGGCAGA
CAGACAGGCT
CCGGCTATAT
TCACAAAATT
GAATTGAGGT
TCCCACATGC
CCTCTAAATA
GCCCCGGGAA
AAGTTTACCT
AAGTCCGACT
TCACCTGGTA
TGTATTTGGA
ATTGGGGGGC
GTGCATACCA
TTGACGACCC
ACGAGTTCAC
AGAAAGGGAA
CCATCATTGA
TCTACAAAAT
ATATCATCAT
TCTGCATCCG

CGGGAAGAAG
GGCAGCATTG
ACTCGGGAAA
TGACCTTGCA
TCTTTATGAA
CGACTTACTG
CCCGATTACT
ACTCAGTTAT
GTTTGAGGAC
CGCCGAGTCT
GGGTTTTCAG
TAGGATAATA
CTACCATATG
GGACAGTTGT
GGCGCAGTGC
GTGGGAAAAA
GGCCCCAGCT
CCACCAGCAT
TGAGTGCAAA
CCCGTACAAG
CCCAGGCAGA
CGAAATCGAC
TATCAACATG
CGGTGCTGGT
GCCAACTCAT
CCCAGCAGGC
CCTGGCCGGC
TCACCTTGAT
ACAACTCCAC
TCAACTGAAG
CAGGGACAAA
CAAGCATGGG
TGACTCCAGT
ACTCAACAGG
TGACCCACAT
CCTTGCCGTG
GGTTGCTCAG
TTCTCTCCGC
ACATAACTTG
ACTTGCACCC
GGTTGCCAGC
GGTGGGCCCT
TGTTAAGGGG
AGATTGCCGG
CTTCATTGGC
CCTTCCGCGC
AGCCGCAAAA
CCACCCAGAG
GATGGTCTGG
TCAGCTTGCA
CCCCTGCATG
TGACCTCGCA
TGGTGAAATG
AGTGAGGTAC
CGGAAACGGT
AATTTATAAG
ACCAACTTTA
TGGCCAACTT
ATTTTTGGCC
ATTGGTTTGC
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12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421

TCCGCGGTAC
GGCCTTTCTT
GATACTTTGG
CCGCATCATG
GTCTCGCATC
CGAGACCTGT
GTCAAATGTA
CTCTGAATCC
CATATTTTCC
AATGCTACGT
GTGAATTACA
CCCGGCAGGT
GAACTAGGGT
GCCTGGTTGG
ATAGGGAATG
GACGGGCAGA
TACCAACATC
TCCTCTTGGT
TCAGTTCGAG
TCCAGGACAT
CTCAGTGCCG
ATGAGAATTA
CTGAGATGAG
TGTGTGTCAA
TGGTCGAGCA
TTTTAGCCTG
TGCTTGACCG
TTTGTTGCGC
TTGACGCTAT
GAGTGTTTTG
AGCCATTTCC
CGGTATGTTT
ATTAGGCTTG
CTTTTGGACA
GGTAAAGTTG
GTGGCAACCC
GCCATGATAG
TGATGATATA
TCTTTCTGAA
ACAAGGTCGC
TAGAAACCTG
TTCTGGCCCC
ATAACCACGC
CCGGGTTGAA
TTGTTAAATA
CCAGTCAATC
GGCAAGGGAC
GCGACTGAAG
TCAATCCAGA
ATAAGTTACA
ACAGCATCAC
AGAATGTGTG
GCGACCGTGT
AAADAAAAARAA

TCCGTGCGCG
TCTCAGTGCC
CACCATAAGG
GAAAAATCAG
AGTGGTTTGG
ARAATATTTGG
ACCATAGTGT
CGGCCAAAGC
TCCGTTGTGG
ACTGTTTTTG
CGGTGTGCCC
CTCTTTGGTG
TCTTGGTTCC
CGTTCCTGTC
TGAGTAAAAT
ACGCCACCCT
AGGTCGATGG
TGGTTTTAAA
TCTTTCAGAC
CAGCTGCCTT
CACGGCGATA
TTTACATTCT
TGAAAAGGGG
CTTTACCAGT
TGTGCGACTG
TCTTTTTGCC
CGGGCTGTTG
CCGTCAACGT
GTGAGCTGAA
TCATTTTTCC
TTGACACAGT
TGAGTAGCAT
CGAAGAACTG
CCAAGGGGAG
AGGTTGAAGG
CTATAACCAA
CACGGCTCCA
TGCCCTAAAG
CTGTGCTTTC
GCTCACTATG
GAAATTCATC
TGCCCACCAC
ATTTGTCGTC
AAGCCTCGTG
TGCCAAGTAA
AGCTGTGTCA
CGGGAAAGAA
ATGATGTCAG
CTGCCTTCAA
CTGTGGAGTT
CCTCAGCATG
GTGAATGGCA
GGGAGTAGAA
AAADAAAARARAA

CCCTACCATT
GGGTGGACAT
TGTCAACCCT
GACAGGCTGC
ATGTGGTGGC
CCTCTCGGAT
ATAATAGTAC
TTCATGATTT
CTTCCTGTAC
GTTTCCACTG
ACCTTGCCTC
CAGGATAGGG
GCCTGGCCTC
CTTCAGCTAT
TTATGTTGAC
GCCTCGCCAT
CGGCAATTGG
TGTTTCGTGG
ATCAAAACCA
AGGCATGGCG
GGAACACCCG
TCTGATCTCC
TTCAAGGTGG
TACGTCCAAC
CTTCATTTCA
ATTCTGTTGG
CTCGCCGTTG
CGACGGGAAC
TGGCACAGAT
CGTGTTGACT
CGGTCTGGTC
CTACGCGGTC
CATGTCCTGG
ACTCTATCGT
TCATTTGATC
AATTTCAGCG
CAAAAGGTGC
GTAAGTCGCG
ACCTTCGGGT
GGAGCAGTAG
ACCTCCAGAT
GTTGAGAGTG
CGGCGTCCCG
TTGGGTGGCA
CAACGGCAGG
GATGCTGGGT
AAATAACAAG
ACATCACTTT
TCAGGGCGCT
TAGTTTGCCG
ATGAGCTGGC
CTGATTGACA
TTTAATTGGC
EVVVN

CACCCTGAGC
TCCCACCTGG
GATTGATGAA
CTGGAAACAG
TCATTTTCAG
GCCCATGCTA
TTTGAATCAG
TCAACAATGG
TCTTTTTGTT
GTTAGGGGCA
ACCCGGCAAG
CATGATCGAT
TCCAGCGAAG
ACAGCCCAGT
ATCAAGCACC
GACAACATTT
TTTCACCTGG
TTTCTCAGGC
ACACCACCGC
ACCCGTCCTC
TGTATATCAC
TCATGCTTTC
TATTCGGCAA
ATGTCAAGGA
TGACACCTGA
CAATTTGAAT
CTTTTTTTGT
GACAGCTCAA
TGGCTGGCTG
CACATTGTCT
ACTGTGTCTG
TGTGCCCTGG
CGCTACTCGT
TGGCGATCGC
GACCTCAAAA
GAACAATGGG
TTTTGGCGTT
GCCGACTGCT
ATATGACATT
TTGCACTCCT
GCCGTTTGTG
CCGCAGGCTT
GTTCCACTAC
GAAAAGCTGT
CAGCAGAAAA
AAAATTATTG
AAAAACCCGG
ACCCCGAGTG
GGAACTTGTA
ACGCATCACA
ATTCCTGGGT
TTGTGCTTCT
GAGAACCACG

36

AATTACAGAA
GGAACCAAAC
ATGGTGTCGC
GTTGTGAGCG
CATCTTGCCG
CACAACCTGC
GTGTTAGCAA
TTAATAACTG
GTGCTGTGGT
ATTTTTCTTT
CAGCCGCTGA
GTAGCGAGGA
GCCACTTGAC
TCCATCCCGA
AATTCATCTG
CAGCCGTGTT
AATGGCTGCG
GTTCGCCTGC
AGCACCAAAT
TCCGGCGATT
CATCACAGCC
TTCTTGCCTT
TGTGTCAGGC
GTTTACCCAA
AACCATGAGG
GTTTAAGTAT
GGTGTATCGT
AGTTACAGCT
GTAGATTTGA
CCTATGGTGC
CCGCCGGGTT
CTGCGTTGAT
GTACCAGATA
CCGTCATCAT
GAGTTGTGCT
GTCGTCCTTA
TTCCATTACC
AGGGCTTTTG
CACGCACTTT
TTGGGGGGTG
CTTGCTAGGC
TCATCCGATT
GGTCAACGGC
CAAACAGGGA
AAAGAAAGGG
CCCAGCAAAA
AGAAGCCCCA
AGCGACAATT
CCCTGTCAGA
CTGTGCGCCT
ATCCCAGTGT
AAGTCACCTA
CGGCCGAAAT

GATCCTATGA
ATCCCTTGGG
GTCGAATGTA
AGGCTACGCT
CCATTGAAGC
GCATGACAGG
TCTTCCCGAC
TACATTCCTC
TGCGAATTCC
CGAACTCACA
GATCTACGAA
CGATCATGAC
CAGTGTTTAC
GATATTTGGG
CGCCGAACAC
TCAGACCTAC
CCCCTTCTTT
AAGCCATGTT
TTTGTTGTCC
CGCAAAAGCT
AATGTGACAG
TTCTATGCTT
ATCGTGGCTG
CGCTCCTTGG
TGGGCAACCG
GTTGGGGAAA
GCCGTCTTGC
GATTTACAAC
CTGGGCAGTG
CCTCACTACT
CCTTCATGAA
TTGCTTCGTC
TACCAACTTC
AGAGAAAAAG
TGATGGTTCC
GATGACTTCT
TATACACCAG
CACCTTTTGA
CAGAGTACAA
TACTCAGCCA
CGCAAGTACA
GCGGCAAATG
ACATTGGTCC
GTGGTAAACC
GGATGGCCAG
TCAGTCCAGG
TTTTCCTCTA
GTGTCTGTCG
TTCAGGCAGG
GATCCGCGCT
TTGAATTGGA
TTCAATTAGG
TAAAAAAADNR
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Homep poctyma GenBank KU131561 (SEQ. ID. NO:5). KoHceHCycHasi TOCIENOBATEIbHOCTD

Koncencycnoit nocnenosarensrocty k/IHK mramma PPCC SD 02-10 na I183 npucsoeH

k/IHK ob6o3nauena SEQ. ID. NO:5 npexncrasinsier coO0ii:

1 CGCCCGGGCA TGTGTTGGCT CCATGCCACG ACATTTGTAT TGTCAGGAGC TGTGACCACT

6l
121
181
241
301
361
421
481
541
601
ool
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
lezl
les8l
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241

GGCACAGCCC
TTTAGGGGTC
CCTTTAACCA
ATGGCGGAGG
AATCTCCAAG
CGGTGGACGT
CTTTCTGCAA
ATGGTACGGG
GCTCTACAAG
GTGGCCGTTT
GTGTTAACCA
TGTGCCATGG
AAAGTCTCCT
TTGAAGTTGA
TCTAAGTTCG
GGCTGCCTCC
CTCCCACTGG
AAGCATGGCG
GTAACTGACT
CGCCACTTGA
AGGGTTGAAC
AGCCATAAGT
GCGGTCGCAG
GCTGACGCCA
GGTTGGCACT
CTTCCCGAAA
ATCCAAATCC
TACGTACTTA
TCTTTGCTCC
CCAGATGCAG
ATGCACCTGC
CGTTCGGCTT
GGAGGGAGTC
GAGGACTGCT
AAGATTGACT
AAAGCTCGCC
GTTGAGGCGG
CCTGTTGTAA
GCTAACTACT
GTGCTCTCCA
GGTCCACGGC
TTGCTGAAAC
GTCGACCTAA
AAAGTTCAGC
GCCCCGCGCA
CCTAACAGTT
CCGGCAACAC
GCGACACCCT
GTGACACCCT
AAAAGATTGA
GCTTCCTCTC
TTGGGAGTGA
GGCATTAAAC
CCAAAATACT

ARAAGCTTGCT
TGTCCCTAAC
TGTCTGGGAT
GCCAAGTCTA
TTTCTGAACT
TGCCACGTGC
TTTTTCCAAT
TCGCAGCTGA
TTTATGAACG
ACGCCAACTC
ACCTACCGCT
CTACCGTCTA
GGGCCCCTCG
TTGCGGACCA
CCCTCACAGC
CCGCTGACAC
AAGTCCAGAA
TCTCCGGCAA
TGAATGGACC
AACTGGCGGA
CCAACACATC
GGTACGGCGC
GCCGCGCTTC
ATAAGGTTGA
GTATTTCTGC
GAGTGAGGCC
TCAGGCTCCC
AGCTAGAAGG
CTCTTGAATG
TCGAGGTTTT
CTAGCAGTGC
CCCCGGTCAC
ACCCTGACCA
GCTGTTCCCA
TGTACCTCCG
CGCCACGCGT
CAACTCAGAC
CTCAAAAGTC
ACTACCGTGC
AATTGGAAGG
CCACATTGCC
TGGCTAACGC
AAACTTGGGT
CTCGAAAAAC
GGAAGGTTGG
GGGAAGATTT
CTTCAGGTGA
CGAGTGAGCC
TGAGTGAGCC
GTTCGGCAGC
AAACTGAATT
AGGGGCAGGA
CTGCGTCCGT
CAGCTCAAGC

GCACAGAAAC
ACCTTGCTTC
ACTTGATCGG
CTGCACACGA
AGGGGTGCTA
ATTCCCCACT
TGCACGAATG
GCTTTACAGA
GGGCTGCCGC
CTTACATGTG
CCCGCAAAGA
TGACATCGGT
TGGTGGGGAT
ACTCTACTCC
CCCTGGGCGC
TGTCCCTGAA
CAAAGAAATT
GTACCTTCAG
TATTGTCATA
AGAACCCGGC
GCCATTGGCT
TGGGAGGAGA
GTCTGCTCGT
GCACCTCAAA
CATCGCCAAT
TTCAGATGAC
TGCGGCCTTG
TGAGCATTGG
TGTTCAGGGC
CGGATTTGAC
TATCCCAGCC
CACCGTGTGG
AGTGCGTTTA
GAACAAAACC
TGGAGCGACA
AATGGACACC
GACCGAATTG
CTTGGACAAC
GCAAGGTGAA
GGTTGTCCGA
ACGCGGGCTC
CCAGACGACT
CAAGAACTAC
GAAGTCTGCC
GACCAATTGT
GGCTGTTGGT
GCTGGTGGTT
GGCTCTAATT
GATCCCTGTG
GGTAACCCCG
TGAGGCCCCC
AGCTGAGGAG
ATCATCAAGC
CATCATAGAC

ACCCTTCTGT
CGGAGTTGCA
TGCACGTGCA
TGTCTCAGTG
GGCCTATTTT
GTTGAGTGCT
ACTAGTGGAA
GCCGGCCAGC
TGGTACCCCA
AGTGATAAAC
CCAAAACCTG
CGTGACGCCG
GAAACAAGAT
TCCTTCCCGC
GGTGTATCCA
GGCAACTGTT

GACAGCCTCC
CTGCTTTACG
CCCCCAATGC
CACGGTCTCT
ACAGGCCCGA
CCCCCGCCGG
ATCTGAACTT
TCACCCCTGC
TTGTAGGACC
CTTTCCCGGG
AAGACTTTTG
TCATGTATGT
TTGAAACTGT
CCCATCACAC
TGCGGGTTGA
GGTGGAGCTT

CGCCATGCTA
CGGAGGCTGC
CAGTACTTCT
CTCCCTGGGT
AACGAGGATG
GCAAGGAAAG
GAAATCCAGC
CGCTACTCCC
CGAATGGTGA
TGGGCCACTG
GACAGGAACG
ACTGTCACTG
TGTTGTGAGC
CCTGCCTGCC
GCTCTGGCCG
ACCGTTTCGC
GGGAAAATTA
AACCGGGTTA
AGTCTTGAAG
TCCTTTGATT
CCCCAGGTCA
AACTCGGTTC
GAAGTTCGTC
GAGGAATATG
GACGAACTCA
TCGGAGATGA
CCGCGGTGGA
AAGAGCTTGC
GGCAGCCCGA
GGCCCCTATG
GTGTCCACAC
CCCGCATCCC
CCCGCACCGC
CCGTACCAGG
TCCCTAGCAC
GCCCTGAGTG
AGCTCCTTGT
TTGGGCGGGC

37

ACCAATTTGG
AAGTTAATGG
CCGTTAGAGA
TTGAGGACCT
AGAAAATCTT
CACGCCACAG
AGGCCAAGAA
CGCCCGCCGA
ATTCTAAATT
ATGAGGATCT
GTGCTTGTGC
TGACCCCTGG
ATAAGGGCGG
TCAACTGGTT
AAATGTCCGG
AGTTCTTTGC
TTAGCCTTTG
CCCCGGAGGA
AATGCTTGGC
GGGATGTTGT
ACCAGTGTCG
CCTTGACCGC
ACCGTGAAAG
GGCTCATGCC
AAGATCAGAT
TGGCCTGGGC
CACCACCACC
TAGAGAGAAA
TTTCATTGGG
ATCCCCCGAC
CGCAATGCAT
GCGGGGCTGT
GGCGTAAGTT
ACGAGCCCCT
CGCCGCAGAG
AAATCTCGGA
CCAGCGTGAG
CCTGCAGTGG

TTCAGGGGAG

GTCTCTCCAC

CAGGGTGTTT

CCTTCCTCTG

AGAGCCACTC

GGCCTGCTGG

CCAACAAAGA

AGTCTTAAAG

TGTCCCTGGA

AGCAACTCAC

CCCCTTTGAG

AACCGAGGGA

CCCCGGTGGG

GGTGGACATA

ACGCCAGTGT

ATTCGATTCA

CTACCAAACC
CCTCCGAGCA
GAGTTGGATC
CCTCAGAATA
CCGATTTGGC
TGCAATTGCT
GCATGAGGCT
AGGGAATTGC
TAAAACCACC
TGTGAATGTC
CAGCGCCAAG
GATGTCCCCT
TCTAGGTACC
GGCTGAGGTG
TGATTCCGGT
CCGCCACAAT
TCAGGTGATT
GGTCGCAGCA
CAGGCTTGAG
GCTCCCTGGG
TGCTTTGGTC
CTTTTCACTG
ACTAACCGCC
AACCGGGCCT
GGAAGAGGAC
AGTCGAGCAG
CCCTCCGCCA
GCCTGTCCCC
CGACAATATC
CCCACCTGAG
CTTCAGGCCG
GTCTCGACCG
TCAGCAGGTG
AAATTTGTCT
CGAGGGTGTT
CATGTCGGGC
AGTCACACGC
GCATCTCCAA
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60

3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
cl21
6181
6241
6301
6361
6421
6481
6541
6601
ceoel
6721
6781
6841

GAGGTAAAGG
GACCCTGCTA
CGCAACACGT
AAAATGATAC
CCTGCACCTT
GTTCCACGTA
GCCTTCTCCG
CAGAGTCCTG
ACCGATTTGC
AAAAGAARAAG
CATCTCCCTG
TGGGGTTTTG
GGTATTGCTC
TTTGGCTGCT
GCTGCTTGTG
AAACCTTGGG
CTTGGCAGGT
GTTGCAGACT
TGGGGATCTT
CGTGCGACCA
GACCCCATTT
CAACCCTCTG
ACTGTCGTCG
GCGGGTGGGG
TTCCGAGCCC
GACCCCGACA
GGTACAGGGG
GGAGGAGGCC
CTTGTTGGGA
TGCGCTAACC
TGCATTTCCC
CAAGAAATTG
AGTTGCAAGG
CTTACCTGGT
ACCATCCTAT
ATGGTGCTGT
ACCCCCTACG
GCACCAGATG
CTGTTTACCC
TCACTGAACA
GACGGAAAAA
TCCGGGGTCG
GATTGCCCGA
GGCCGTGCCT
GCCTTCTGCT
CTTGTCGGCG
GGCCAGTTTT
CCTAAGGTCC
GTGCCCTCAG
ACCGTCCAAC
CCCTTGGTTG
AGTGTTTTCT
CTGATGATCA
AGTCTTGGTG
CAGGCTGTGA
CCGGCCCCAG
AAGTACCGCG
TTGCGATACT
CATGAGTCTC
GCGAAATGGA

AAGCATGCCT
CGCAGGAATG
CTGCCTACCA
TCGAGACACC
CCGTAGGTGC
TCCTCGAGAA
AGGATAAACC
ACGAGAGCAC
CGCCTTCAGA
CTGAAGGGCT
TTTTCTTCTC
CAGCTTTTAC
CCCTCTTGGG
GGTTGGCTTT
AGTTTGATTC
ACCCTGTTCG
TACTGGGCGG
GTGTCTTGGC
GTATAAGAAC
GGTCGTCGCT
TTCTCGCCAC
AAAAACCCAT
CCCAGCCTTA
CAATGGTAGC
CCTTCTTTCC
CTTTCACCGC
ACTTTGCCCA
CACACCTCAC
TTTATGTGAC
CGTTTGCCGT
AACATGGCCT
CCTTGGTCGT
CTGACATGCT
TGCTTTGTGT
GGTTGGTTTT
TGGTTTCTCT
ACATTCATCA
GGACCTACTT
CGTCCCAGCT
CCGTCAATGT
TTAAGTGCGT
GCTTCAATCA
ATTGGCAAGG
ATTGGCTGAC
TCACTGCGTG
TTCACACGGG
GTAATGTGGC
CGCTCGGTGA
ATCTTTGTGC
TTCTTTGTGT
CTGTGGGTTT
CCTTTGGAAT
GACTTCTAAC
CAGTGACCGG
TGAATTTGAG
TGATCGCGTG
GCCTGCACCA
TTGCCGAGGG
TGACTGGTGC
CTGATTTTAA

CGGAATCATG
GCTTTCCCGC
GGCGTTTCGT
GCCGCCCTAT
GGAGAGTGAC
AATAGAAAAT
GGTGGATGAC
ATCAGCTCCG
CGGCGCGGAT
CTTTGACCGA
ACGCCTTTTC
TCTATTGTGC
TGTGTTTTCT
TGCTGTTGGT
GCCAGAGTGT
CGGCCTTGTT
GGCACGCTGC
TGGAGCTTAT
TGCTCCTAGT
TACTGACCTG
TGGGTGGCGC
CGCGTTTGCC
TGACCCTAAC
TGAGGCAGTC
CACCGGAGTG
AGCTCTCCGG
GCTGAATGGA
GGCTGCCCTG
TGCGGTGGGT
CCCTGGCTAC
TACCCTGCCC
TTTGATTTTT
GTGTGTTTTG
GTTTCCTTGC
TTTCTTGATT
TTGGCTTCTT
TTACACTAGT
GGCCGCTGTC
TGGGTCTCTT
GGTCGGGTCC
AACTGCCGCA
AATGCTTGAC
GGTTGCCCCC
ATCCTCTGGC
CGGCGATTCC
ATCAAATAAA
ACCCATCAAA
TGTAAAGGTT
CTTGCTTGCT
GTTTTTCCTC
CTTTATCCTG
GTTTGTGCTA
AGCAGCCCTT
TTTTGTCGCA
CACCTATGCA
TGGTGTCGTG
AATCCTTGTT
TAAGTTAAGG
CCTCGCTATG
GTGCTTTGTT

CGCGAGGCAT
ATGTGGGACC
ACCTTAGATG
CCGTGTGAGT
CTTACCATTG
GTCGGCGAGA
CAGCTTGCCA
CCCACAGGCA
GCGGACGGGG
CTGAGCCGAC
AACCCGGGCG
CTCCTTTTAT
GGGTCTTCTC
CTGTTCAAGC
AGAAACATCC
GTGGGCCCCG
ATCTGGCACT
GTGCTTTCTC
GAGGTCGCTT
TGCGATCGGT
GGGTGCTGGG
CAGTTGGATG
CAAGCCGTAA
CCAAAAGTTG
AAAGTTGACC
TCTGGCTACT
TTGAAAATCA
CATGTTGCTT
TCTTGCGGCA
GGACCTGGCT
TTGACAGCAC
GTTTCCATCG
CTTGCAATTG
TGGTTGCGCT
TCTGTGAATA
GGTCGTTATA
GGCCCCCGCG
CGCCGTGCTG
CTTGAGGGTG
TCCATGGGCT
CATGTCCTTA
TTTGACGTAA
AAGACCCAAT
GTCGAACCCG
GGGTCCCCAG
CAAGGAGGAG
CTAAGCGAAT
GGCAGCCACA
GCCAAACCTG
CTGTGGAGGA
AATGAGGTTC
TCCTGGCTCA
AACAGGAACA
GAATTTGCGG
TTCCTGCCTC
CACCTACTTG
GGCGACGGAG
GAAGGGGTGT
AGACTCAGTG
TCTGCGTCCA

38

GTGATGCGAC
GGGTGGACAT
GCAGGTTAAA
TTGTGATGAT
GCTCAGTCGC
TGACCAACCA
AAGACCCCCG
CAGGAGGCGC
GGGGGCCGTT
AGGTTTTTAA
GTAGTTATTC
GCTACAGTTA
GGCGCGTCCG
CTGTGTCCGA
TTCATTCTTT
TCGGTCTCGG
TTTTGCTTAG
AAGGCAGGTG
TTAATGTGTT
TTTGTGCGCC
CCGGCCGAAG
AAAAGAAGAT
AGTGCTTGCG
TCAAGGTTTC
CAGAATGCAG
CCACCACAAA
GGCAGATTTC
GCTCGATGGC
CCGGCACCAA
CTCTTTGCAC
TCGTGGCGGG
GAGGCATGGC
CCAGCTATGT
GTTTTTCTTT
TGCCTTCAGG
CTAATGTTGC
GTGTTGCCGC
CGTTAACCGG
CTTTCAGAAC
CTGGCGGGGT
CGGGCAATTC
AGGGAGATTT
TCTGCAAGGA
GCGTCATTGG
TGATCACCGA
GCATCGTTAC
TAAGTGAATT
TAATTAAAGA
AACTGGAAGG
TGATGGGACA
TCCCAGCCGT
CGCCATGGTC
GATGGTCACT
CTACTCAGGG
GGATGATGGT
CCATCATTTT
TGTTCTCTGC
CGCAATCCTG
ACGAGGACTT
ACATGAGGAA

TAAGCTTGAT
GCTGACTTGG
GTTCCTCCCA
GCCTCACTCG
TACTGAAGAT
GGGACCCTTG
GATATCGTCG
CGGTTCATTT
TCGGACGATA
CCTCGTCTCC
TCCGGGTGAT
TCCAGCATTT
AATGGGGGTT
CCCAGTCGGC
TGAGCTTCTC
TCTTGCCATT
GCTTGGCATT
TAAAAAGTGC
TCCTTTTACA
AAAAGGCATG
CCCCATTGAG
TACGGCTAGG
GGTATTGCAG
CGCTGTCCCA
GGTTGTGGTT
CCTCGTCCTT
CAAGCCTTCA
TTTGCACATG
CGACCCGTGG
GTCCAGGTTG
ATTCGGCATT
TCACAGGTTA
TTGGGTACCT
GCATCCCCTC
AATCTTGGCC
TGGTCTTGTT
CTTGGCTACC
CCGTACCATG
TCGAAAACCC
GTTCACCATT
AGCTAGGATT
CGCCATAGCT
TGGATGGACT
AAAAGGATTC
GGCCGGTGAG
GCGCCCCTCA
CTTTGCTGGG
CATAGGCGAG
GGGCCTCTCC
TGCCTGGACG
CCTGGTCCGG
TGCGCAAGTT
TGCCTTTTTC
GCATCCGTTG
TGTGACCTCA
GTACTTGTTT
GGCTTTCTTC
TGGGATGGAT
GGATTTCCTT
TGCAGCGGGT
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60

6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8l6l
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
95001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9¢6l
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441

CAATTTATTG
GTTGACAAAG
CAGCTCTCGC
GACCTAAAGG
GGGTCCAAAA
GTGCCCATCC
GACCGTTTGA
GGGAAAAAGT
CATAATAACA
GAGAAGGGAA
TCCCCATCTG
GAAGCTGCAA
ACTGCCAAAG
GAGCAGTGTT
TTGTTACTGA
CTGTGAATTT
ACCCGGTTGC
TTATAGACGT
CGGGAAACAC
AAGTCGCACT
AAATTGGTCT
TTCTACAAAA
CAGTGCACGC
TTTTGGCCAC
TCCTTGATTA
AAGATGCCGC
CTGGGGTTCT
TTCATCGGCC
TCCCAACCAA
GGGAAAACTG
AGACTAGGAC
GTGGTGTTAC
ACAAGTTTAA
CCTGCGACCG
TTGCCTGCGC
TCACGCAGTC
CTGTGTCTAA
TCAAAAGTGG
TGCTTAAGGT
CCACTATGCC
CGGACCCAAA
ATGGACGCCA
AGGCGAGTAA
CTTGTTTGGA
CCCGCAAGGA
TCAGATCCAA
CGTATGCTAC
GTCCAGTCAT
CCCCTGTGGG
CCCCACGGAC
ATCAGACTCG
TACCAGACGG
TCGCTGTCGC
AAACATACTG
AGACCATGCT
CAACGCTGCA
GTTGGTGTCC
TCTTAAGGCT
CAGTGGGTTT
CCATCTGGAG

AGGCTGCCTA
TTCGAGGTAC
CCGGTGACAT
TTGGTAGCAC
TGACCGTGGC
CCCTCCCACC
ATAAGAAGAA
ACCAGAAATT
TAGATGAGTG
CTCTGTGTGG
GTAAGAGGTT
AGCTTTCTGT
AACTGGAGAA
TAAACTGCTA
AACAGCGGTA
AAAAGTGGCC
GAGACCGGTC
CTTGATCTCC
TGGGATCGAT
TAGTGCGCAA
TCCTTACAAG
TACAAGGTTT
GGCTGCCTGC
GACCATGCCC
CCTTGATTCC
ACTAAGAGAC
TCGCCTTGTA
TTCCACTTAC
GGATATTCAG
GCAAACTGTT
CATACTCGGC
CCAGGGCTTC
GGAGCTACAG
ATCCACACCC
TGAAGAGCAT
CGGCGCAGTG
CACCATTTAC
TCACCCCCAT
TCAACCCCTG
AAACTACCAC
GAAGACAGCC
GCTAGTCCCC
TGTTTCTGAA
GTATGATCCT
TGGCTACAGC
TTATGAGGGG
CGCCTGTGGT
AATCTGGTGT
GAAAGGCACA
CGTTATCATG
CCGCGGGTTA
TGATTATGCC
TTCTAATGTA
GCTACTTCAA
TGACATGATT
ATTCCCGGTC
TGGCAAGAAT
TCTTAGCAAA
TGATTCTCAT
GTTTGGACAA

TGCTAAAGCA
TTTGGCCAAA
TGTTGTTGCT
CAAGCATACT
GCGCGTCGTC
GAAAGTCCTG
GAGGCGCAGG
CTGGGACAAG
GGAGTGTCTC
ACATGTCACC
CTTGGTCCCC
GGAGCAGGCC
ACTAAAAAGA
GCCGCCAGCG
AAAATAGTCA
AGTGAGGTTG
GATGGTGGTG
GGTGCTGATG
GGCACGCTCT
ATAATACAGG
CTGTACCCTG
GGAGACATAC
CTTACGCCCA
TCCGGGTTTG
AGACCTGACT
CTCTCCAAAT
CGGAAATACC
CCTGCTAAGA
AGCGTCCCTG
ACCCCTTGTA
ACAAATAACT
ATGAAGAAGG
ACTCCGGTCC
GCAATTGTCC
CTACCGTCGT
ACTAAGAGAG
AGTTTGGTGA
GGCCTCTTAT
ATCGTCTATT
TGGTGGGTTG
ATAACAGACT
AACCGTGACA
TACTACGCCT
GAATGGTTCG
TTTCCCGGCC
AAGAAGTCGA
CTCGACGTCT
GGCCATCCAG
AGCCCTTTAG
CATGTGGAGC
GTCTCCGTCA
AGTACCGCCT
TTGCGCAGCA
CAGGTCCAGG
AGAGCTTTGG
CCCTCCCGCA
TCCTTCCTGG
ACTACCCTCA
TGCTATGTTT
AATATCTGTG

CTTAGAATGG
CTCGAAGCTT
CTCGGCCATA
CTCCAAGCCA
AACCCGACCC
GAGAATGGCC
ATGGAAGCCC
AATTCCGGTG
AGAGTTGGCG
ATTGAAGACA
GTCAACCCAG
CTTGGCATGA
ATAATTGACA
GCTTGACCCG
AATTTCACAA
AGCTAAAAGA
TTGTGCTTCT
CATCTCCCAA
GGGATTTTGA
CTTGTGACAT
TTAGGGGTAA
CTTACAAAAC
ATGCCACTCC
AGTTGTATGT
GCCCTAAACA
ATGACTTGTC
TGTTTGCCCA
ATTCTATGGC
AGATCGACGT
CTCTTAAGAA
TCATCGCGCT
CGTTTAACTC
TGGGCAGGTG
GCTGGTTTGC
ACGTGCTAAA
GTGGCCTGTC
TCTACGCACA
TCTTACAGGA
CGGACGACCT
AGCATCTGAA
CGCCATCATT
GGATTCTCGC
CTGCGGCTGC
AAGAACTTGT
CGCCGTTCTA
GAGTGTGCGG
GCATTTACCA
CCGGTTCTGG
ACGAGGTGCT
AGGGTCTTAC
GGCGCGGGAT
TGCTCCCTAC
GGTTCATCAT
ATGGTGATGT
GGACGTGCCG
CCGGTCCGTG
ATGAAGCAGC
CCTGTCTGGG
TTGACATCAT
ATGCCATCCA

39

AGCTTGCCCA
TTGCTGATAC
CGCCTGTTGG
TTGAGACCAG
CCACGCCACC
CCAACGCTTG
TCGGCATCTA
ATGTGTTTTA
ATCCTGCCGA
AGGCTTACCG
AAAATGGAAG
TGAACGTCGA
AACTCCAGAG
CTGTGGTCGC
CCGGACCTTC
CGCGATTGAG
GCGTTCCGCG
GTTACTTGCC
GTCCGAAGCC
TAGGCGCGGC
CCCTGAGCGA
CCCCAGTGAT
GGTGACTGAT
ACCAACCATA
GCTGACAGAG
CACCCAAGGC
TGTAGGTAAG
TGGAATAAAT
TCTGTGCGCA
ACAGTATTGT
AGCCCACCGA
GCCCATCGCC
TCTAGAAGCT
CGCCAACCTC
CTGCTGCCAC
GTCTGGCGAC
GCATATGGTG
CCAGCTAAAG
CGTGCTGTAT
TTTGATGCTG
TTTGGGCTGT
GGCCCTCGCC
AATACTCATG
AGTTGGAATA
TATATCCATG
GTACTGCGGG
CACTCACTTC
TTCTTGTAGT
GGAACAAGTC
CCCCCTTGAC
CAGGGGAAAT
CTGCAAAGAG
TGGTCCACCC
TATTTACACA
GTTCAACGTC
GGTTCGCATC
GTATTGCAAT
AGACTTTAAA
GCCTCAAACT
ACCAGATTAC

GTTGGTGCAG
CGTGGCACCC
CAGTATCTTC
AGTCCTTGCT
ACCCGCACCC
GGGGGATGAG
CGTCATGGGC
TGAGGAGGTC
CTTTGACCCT
TGTTTACGCC
AGTCCAATGG
CGGTGAGTTG
CCTGACTAAG
GGCGGCTTGG
ACCCTGGGAC
CACAATCAAC
GTTCCTTCGC
CACCACGGGC
ACTAAAGAGG
GACGCCCCTG
GTAAAAGGGG
ACTGGAAACC
GGGCGCTCCG
CCAGCGTCTG
CACGGCTGTG
TTTGTTTTAC
TGCCCACCCG
GGGAACAGGT
CAGGCTGTGC
GGGAAGAAGA
GCAGCGTTGA
CTCGGAAAAA
GATCTTGCAT
CTTTATGAGC
GACTTACTGG
CCGATCACCT
CTCAGTTACT
TTTGAGGACA
GCCGAGTCTC
GGGTTTCAGA
AGAATAATAA
TACCACATGA
GACAGCTGTG
GCGCAATGCG
TGGGAAAAAC
GCCCCGGCCC
CACCAGCATT
GAGTGCAGAT
CCGTACAAGC
CCAGGCAGAT
GAGGTTGAGC
ATCAACATGG
GGTGCGGGGA
CCAACTCACC
CCGGCAGGCA
CTAGCCGGCG
CACCTTGATG
CAACTCCACC
CAACTGAAGA
AGGGACAAAC
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10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041

TCATGTCCAT
AAGTCCTCAC
AAGGCGCCAC
AAAGAGCCCT
GGCAGCTGCA
ACCGCGATGG
CTCTAGGTAA
CCATTTGTGC
GATTTTATTT
ACTGGCCCGT
TTCGCCCTAT
CGGTGTTTCT
AGGCTCAAGT
AATATCTTGA
ACGTCAAAGG
TCCTTCCCAA
CATTGTGCAC
CCCCGTCCAA
AAGACAAAAC
GCTATGCCTC
GCCCCGCCCT
TCACCCCTTA
CCCCCGGATA
AACATACCTG
AGGACTGGGA
CTACTGCCAC
GCCTGAATTG
TTGTGGATGC
TCTTGTTTGG
CCGCGATACT
GCCTTTCTTT
ATGTTTTGGC
CGCACCATGG
TCTCGCATTA
GAGACCTGTA
TCAAATGTAA
CCTGGTTCCC
ATATTCTCCT
ATGCTACGTA
TGAATTACAC
CCGGTAGGTC
AGCTAGGGTT
CCTGGTTGGC
TAGGGAATGT
ACGGGCAGAA
ACCAACATCA
CCTCATGGTT
CAGTTCGAGT
CCAAGACATC
TCAGTGCCGT
TGAGAATTAT
TGAGATGAGT
GTGTGTCAAT
GGTCGACCAT
TTTAGCCTGT
GCTTGACCGC
CCACTGTGCT
TGACGCTATG
AGAGCTTTGT
GCCATTTCCT

GGTCAACATG
CCCCTACCAC
ATTTGATGTG
TGTTGCTATC
GAGCCTGTTT
GCAGCTGATC
CGGGGATAAA
TGATCTAGAA
CTCACCTGAT
GGTGACAGCC
CCATAAATAT
AGGCACTCCT
GCTTCCGGAG
TGACCAGGAG
CACTACCGTT
GGAATCAGTT
ACTAACAGAT
GTGCTGGAGA
AGCCTATTTC
GTACATCCGT
TTGCAACAGG
TGATTACGGC
CAAGATTCTG
GGGGTTTGAA
GGATTACAAT
CAGCATGAAG
AAATGAAATG
TTTCACGGAG
CTTCACCATC
CCGTGCGCGC
CCCAGTGCCA
ACCATAAGGT
AAAMAGCAGG
GTAGTTTGGA
AATATTTGGC
CCATAGTGTA
GGCCAAAGCT
CTGTTGCAGC
CTGTTTTTGG
GGTGTGCCCA
TCTTTGGTGC
TATGGTACCG
GTTCTTGTCC
GAGTCAAGTT
CACCACCTTG
AGTCGACGGC
GGTTTTAAAT
CTTGCAGACA
AGTTGCCTTA
ACGGCGATAG
TTACATTCTT
GAAAAGGGAT
TTTACCAGCT
GTGCGGCTGC
CTTGTTGCCA
GGGCTGTTGC
CGTCGACGCC
TGAGCTGAAT
CATCTTTCCT
TGACACAATT

ACCCGTGTAA
AGGGACCGAG
GTTACACTGC
ACCAGGGCAA
GATCTTCCTG
GTGCTAGATA
TTTAGGGCCA
GGTACGAGCT
TTAACACAGT
CAGAACAATG
AGCCGCGCGT
GGGGTCGTGT
ACGGTTTTCA
CGAGAAGTTG
GGAGGGTGCC
GCGGTAGTCG
GTGTACCTCC
ATGATGTTGG
CAACTTGAAG
GTTCCTGTCA
AGAGTCGTCG
GCTAAAATCA
GCGTGCGCGG
TCGGATACAG
GATGCGTTTC
TTTTATTTTC
GGGTCCATGC
TTCTTGGTGT
GCCGGTTGGC
CCTGCCATTC
AGTGGACATT
GTCAACCCTG
ACAGGCTGCC
TGTGGTGGCT
CTCCCGGCTG
TAATAGTACT
TCATGATTTT
TTCTTGTACT
TTTCCGCTGG
CCTTGCCTCA
AGGATAGGGT
TCTGGCCTCT
TTCAGCTACA
TATGTTGACA
CCTCGTCATG
GGCAATTGGT
GTCTCTTGGT
TTAAGACCAA
GGCATCGCAA
GGACACCTGT
CTGATCTCCT
TTAAGGTGGT
ACGTCCAACA
TCCATTTCAT
TTCTGTTGGC
TCGCGATTGC
AACGGCAACA
GGCACGGATT
GTTTTGACTC
GCTTTAGTCA

CCTACGTGGA
AGGACGACGC
ATTTGCCCAC
GACATGCTAT
CAAAAGGTAC
GAAATAACAA
CAGACAAGCG
CTCCGCTCCC
TTGCTAAACT
AAAAGTGGCC
GCATCGGTGC
CATACTATCT
GCACCGGCCG
CTGCGTCCCT
ACCATGTCAC
GGGTTTCAAG
CAGACCTTGA
ACTTCAAGGA
GTCGCTATTT
ACTCTACGGT
GGTCCACTCA
TCCTGTCTAG
AATTCTCGGT
CGTATCTGTA
GTGCGCGCCA
CCCCGGGCCC
AAAGCCTTTT
CTATTGTTGA
TGGTGGTCTT
ACCCTGAGCA
CCCACCTGGG
ATTGATGAGA
TGGAAACAGG
CATTTTCAGC
CCCATGCTAC
TTAAATCAGG
CAGCAATGGC
CTTTTTGTTG
TTAGGGGCAA
CCCGGCAGGC
ACGATCGGTG
CCAGCGAAGG
CAGCCCAGTT
CCAAACATCA
ACAATATTTC
TTCACCTAGA
TTCTCAGGCG
CACCACCGCA
CTCGGCCCCT
GTATATTACC
CATGCTCTCT
TTTTGGCAAT
TGTCAGGGAG
GACACCTGAG
AATTTGAATG
TTTCTTTGTG
GCAGCTCTCA
GGCTAGCTAA
ACATAGTCTC
CTGTATCTAC

40

AAAACCTGTC
CATCACCATT
TAAAGATTCA
CTTTGCGTAT
ACCCGTCAAC
TGAATGCACG
CGTTGTAGAT
CAAGGTCGCA
CCCAGCAGAA
AGATCGGCTG
CGGCTATATG
CACAAAATTT
AATTGAGGTA
CCCACATGCC
TTCCAGATAC
TCCCGGAAAA
AGCCTATCTC
AGTTCGACTA
CACCTGGTAT
GTACTTGGAC
TTGGGGGGCT
CGCGTACCAT
GGACGACCCA
TGAGTTCACC
GGAAGGGAAA
TGTCATTGAA
TAGCAAAATT
TATCATTATA
TTGCATCAGA
ATTACAGAAG
GAACTAAACA
TGGTGTCGCG
TGGTGAGCGA
ATCTTGCCGC
ATAACCTGCG
TGTTTGCTAT
TAATCGCTGT
TGCTGTGGTT
CTTTTCCTTC
GGCCGCACAG
TGGAGAGGAC
CCACTTGACC
CCACCCCGAG
ACTCATCTGC
AGCTGTGTTT
ATGGCTGCGT
TTCGCCTGCA
GCGGCAGGCT
GAGGCGCTTC
ATCACAGCCA
TCTTGCCTTT
GTGTCAGGCA
TTTACCCAAC
ACCATGAGGT
TTTAAGTATG
GTGTATCGTG
TCTGCAATTG
TAGATTTGAT
CTATGTTGCC
CGCCGGTTTT

AGGTATGGGC
GACTCCAGTC
CTCAACAGGC
GATCCACACA
CTTGCAGTGC
GTTGCTCAGG
TCTCTCCGCG
CACAACTTGG
CTTGCACCTC
GTTACTAGCC
GTGGGCCCCT
GTTAAGGGCG
GACTGCCGGG
TTCATTGGCG
CTCCCGCGCT
GCCGCGAAAG
CACCCGGAGA
ATGGTCTGGA
CAGCTTGCCA
CCCTGCATGG
GACCTTGCGG
GGTGAAATGC
GTCAAGTACA
GGAAACGGTG
ATTTATAAGG
CCAACTTTAG
GGCCAACTTT
TTTTTGGCCA
TTGGTTTGCT
ATCTTATGAG
CCCTTTGGGG
TCGAATGTAC
GGCTACGCTG
CATTGAAGCC
CATGACAGGG
TTTCCCGACC
ACACTCCTCC
GCGGATGCCG
GAGCTCACGG
GCCTACGAAC
GACCATGACG
AGTGTTTACG
ATATTCGGGA
GCCAAACATG
CAGACCTATT
CCCTTCTTTT
AACCATGTTT
TTGCTGTCCT
GCAAAATCCC
ATGTGACAGA
TCTACGCTTC
TCGTGGCTGT
GCTCCTTGAT
GGGCAACCGT
TTGGGGAAAT
CCGTTCTGTT
ATTTACAACT
TGGGCAGTGG
CTCACCACCA
CTTCACGGGC
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14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361

Homep noctyna GenBank KU131560 (SEQ. ID. NO:6). KoHceHCcyCHasi MOCIEA0BaTEIbHOCTD

GGTATGTCCT
TTAGGTTTGT
TTCTGGACAC
GCAAAGTTGA
TGGCAACCCC
TCATGATAGT
GATGATATAT
TTTCCTGAAC
TAAGGTCGCG
AGAAACCTGG
TCTGGCCCCT
TAACCACGCA
CGGGTTGAAA
TGTCAAATAT
CAGTCAATCA
GCAAGGGACC
CTACTGAAGA
CAATCCAGAC
TAAGTTACAC
CAGCATCACC
GAATGTGTGG
CGACCGTGTG

Koncencycnoit nocnenosarensHocty k/IHK mramma PPCC SD 03-15 na I183 npucsoen

GAGTAGCATC
ARAAGAATTGC
TAAGGGCAGA
GGTCGAAGGT
TATAACCAGA
GCGGCTCCAC
GCCCTAAAGG
TGTGCTTTCA
CTCACTATGG
AAATTCATCA
GCCCACCACG
TTTGTCGTCC
AGCCTCGTGT
GCCAAATAAC
GCTGTGCCAG
GGGGAAGAAA
TGATGTCAGA
TGCCTTTAAT
TGTGGAGTTT
CTCAGCATGA
TGAATGGCAC
GGGGTAATAT

TACGCGGTCT
ATGTCTTGGC
CTCTATCGTT
CATCTGATCG
GTTTCAGCGG
AAAAGGTGCT
TGAGTCGCGG
CCTTTGGGTA
GAGCAGTAGT
CCTCCAGATG
TTGAAAGTGC
GGCGTCCCGG
TGGGTGGCAG
AACGGCAAGC
ATGCTGGGTA
AATAAGAAGA
CATCACTTTA
CAAGGCGCTG
AGTTTGCCTA
TGGGCTGGCA
TGATTGACAT
TTAATTGGCG

GTGCCCTGGC
GCTACTCATG
GGCGGTCGCC
ATCTCAAAAG
AACAATGGGG
TTTGGCATTT
CCGACTGCTA
CATGACATTC
TGCACTCCTT
CCGTTTGTGC
CGCAGGCTTT
CTCCACTACG
AAAAGCTGTT
AGCAGAAGAG
AGATCATCGC
AAAACCCGGA
CCCCTAGTGA
GGACTTGCAC
CGCATCATAC
TTCTGAGGCA
TGTGCCTCTA
AGAACCACAC

k/IHK o6o3nauena SEQ. ID. NO:6 npencrasnsietT coO0¥:

1 ATGATGTGTA GGGTATTCCC CCTACATACA CGACACTTCT GGTGTTTGTG TACCTTGGAG

61
121
181
241
301
361
421
481
541
601
S
721
781
841
901
961
1021
1081
1141
1201
1261l
1321
1381
1441
1501
1561
lezl
lesgl
1741
1801

GCGTGGGTAC
CCCTCGGGGC
TCCGGAGAGC
GGTGCATGTG
GGTGTCTCAG
TTGGATTGTT
AGGTGGAATG
TGACCTCTGG
GCGACGGTTG
ACTGGTACCC
TATCCGACCA
GGGCGTGCCG
ATAAATTTGT
CGGGATCCGA
GAATCCTCAT
CTGAGACCCC
AAAACCCCGA
AAGTGCGCCG
TGCACGGTAA
CTGATGGCCC
CTCTGAATAA
ACACAGAGCC
CTGGCAAACG
CCAAGGTTGC
GGTCTTGCGG
CGTCCCCACT
CTCAGGCGAT
ACGCCAAGTA
TGGCTCCCCG
CTCCGCCTTA

TGCGTTGACT
TACCAGATAT
TGTCATCATA
AGTTGTGCTT
TCGTCCTTAG
TCTATTACCT
GGGCTGCTGC
ACGCACTTTC
TGGGGGGTGT
TTGCTAGGCC
CATCCGATTG
GTCAACGGCA
AAACAGGGAG
AAAGAAGGGG
CCAGCAAAAC
GAAGCCCCAT
GCGGCAATTG
CCTGTCAGAT
TGTGCGCTTG
TCCCAGTGTT
AGTCACCTAT
GGCCGAAATT

TGCTTCGTCA
ACCAATTTTC
GAGAAGAGGG
GATGGTTCCG
ATGACTTTTG
ACACGCCAGT
ACCTTTTGAT
AGAGTACAAA
ACTCAGCCAT
GCAAGTACAT
CGGCAAATGA
CATTGGTGCC
TGGTAAACCT
GATGGCCAGC
CAGTCTAGAG
TTTCCTCTAG
TGTCTGTCGT
TCAGGGAGGA
ATCCGCGTCA
TGAATTGGAA
TCAATTAGGG
ARA

AGCCCCGCcee
GAGCGCGCCG
ACCTGCTTTA
CACCCCGGCT
TGCGCGGTCT
CCACAAGCCT
TACTCCATCC
CAATCATAAC
CTTGGCACCT
GATCACGGGG
GCCGTTCCCT
GCAACCGTTC
GATTTTCACG
TGATTCAGCC
TCGGAGTTTC
TGAGAATGGC

TGTGTTTGAT
CTGTGAAGAA
GTACCTTCAG
CATTCACGTT
TGGTGTTACC
TACCACTTTC
GGCTCGTGCC
CCAGCCGGCC
TTGGCATGTC
GCCTCAGTAC
TCAATGTCTA
CCTTGTAAGA
CTCCCTTTCT
TCCAGCGGAC

CACCCCTTGG
CCTACTGCTC
CGGGATCTCC
GCCCGGGTAT
CTTCTCTCTT
AGGGACAAGC
GGGTGCTGTT
TTCCTCCAAC
CGACACCTTC
CCCGTACCCG
GGAGCCACCC
TGTCCATTTG
GACTCCACTC
GCCTTGGAGG
CCTGCTCATC
TTCTCCTTCA
AGCAAGTGCT
CATTTAGCCA
CGCAGGCTCC
GAAGCGCTGT
CCAGGATTCG
CGGATCTTTC
AAGCGTGCCG
CTTACCTGTG
CTTGCCGCCA
AATAGACCAG
CAACTGCCTG
CTTAACGGGG
CGTGAATGTG
GGGCTTCCTA

CCCCTGTTCT
CCTTGCAGTA
ACCCTTTAAC
TTTGGAACGC
CAGAACTTCA
TTCACTGGAA
GGCTCTCAGC
GACTTGTTAA
GTGAACTCCA
GGATGGGTTT
ATGTGTTGAC
AGGAAGCTCA
TCAACGGCCA
CGCTACCGCC
ACCCCGTTAA
GCACGTCTCA

AGCCCAACAG
GGAAGGACCT
CATGTCTGGG
CGGCCAAGTC
GGACACTGAC
AGTCCCCATC
TATATTCCCT
GGTTGCTGAT
AGTTTACGAG
GTTTGCGAAC
TAACTCGCCT
TTCTAACGTG
ATCTCGCATG
TGAATTAGAA
CCTGGCCGAC
TTCTTGTGGT

GGCTCACTTG
ACGCCCTTGG
AAGTTCGCGG
CTTGCTCCCA
TTCGCCTGAC
GGTTTGGAGC
CTAAAAGTGG
GAGTCACCAC
TAATGAACCG
AAGACGATTG
CAACCGTGGT
TTCACTGGGA
TAGTTGGCGT
AACGCGCACT

41

CTTTTCGGGC
TTACCAAACC
CATTCGTGCT
GTCTTGGATC
ATCCATTCGC
GCATAAGTGG
GAAAGATTCG
CTACTCTCCA
GATGATGAAC
GGCTTCTGAT
TCGGAATCGT
GGTAGAGGTG
TTGCTCTGAA
AGAGGCCTTG

GTATCCTTCT
CCCGAGTATT
ACGTTCTCCC
TTTTGCACAC
CTCGGTGCAA
GGCATCCCTC
ATAGCACGTA
GTTTTGTACC
CGCGGCTGCA
TCCATGCACG
CTGCCTCAAC
TATAGGTGGA
ATGTGGACGC
CGTCAGGTCG
TGGGAGCTCA
TATCTTGTCC
CAGTCGGTCG
AAGTGGGGCG
GTAGTCGATC
AGGCACCTGA
ATTGTGCCGA
TATGGCGCTG
GCTTCCACTC
CCAACAGACG
GGTGACTTCA
TATGATCTTG
GCCTGTCCTA
AGATCTGGAA
GGTTGTGTTG
GCGTCTGCTT



10

15

20

25

30

35

40

45

50

55

60

1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401

ACAGACTACC
CTCAGGAATT
TCTCTAGTTT
GGGCTTTCAC
TGGCCCTTCT
GGTGTTTCCC
GTTCCAGCGT
CAGAAGAAGT
CCAATGATGA
TGGCAATCGG
GGGAAGACGA
GAGAGCGAAT
AATTTGTCTC
ACAGCAGTTC
CCCTGGCCGC
GCGAGCCTGT
TCGGGGGGCT
AGGTTGACGC
TCGAATTTGC
GCCCGCTTGC
CTTGTGAGCC
ACAGGGTGGA
CATCCCTCAA
ACCGAGCTAG
GTGGAACCCC
CGGACGTCCA
CTAGTCGAGT
CAGGGTCTGT
CTTTTGCGCT
CAGGTATTGT
CCTTATTGGG
GGATGGCTTT
ACCACGATTC
AACCTGTGCG
TACTCGGTGG
TGGCCCTTTC
GTATAAGGAC
GTAGCTCTCT
ACTTGGCAAC
AAAAGCCAAT
CTGTCCCATA
CTATCGTAGA
CATTTTTCCC
TTGTGGCTGC
TTGCCAAGCT
CCTCTTACAC
GCCTTTGGTT
ATCCCTTTTC
CTGCCGATGG
TGGGGATTTT
AGGCAGACTT
GGCTAATCTG
TTTGGGTGCA
TAACTGGCCT
ATGACATCCA
AAGGCACTTA
CCCCGTCAGC
ATACTGTGAA
GAAGAACTGT
ACTCCTACAA

CTCCGATTGT
TTGGACTCTT
GTATAAGTTA
CTATGCTGTT
GGCAAAAATT
TGCGGATATT
TGCTGTTGCC
TCAAGAGAGA
ACAGGCACAG
GAATGCTCAG
ACCACTAGAT
ACTCGACAAC
GACAGGGCCT
ACCTTTGGAT
TTGGCCGGTG
CTTTGTAAAG
TTCTGAGTCC
TCCTGTCGGC
CGAACTCAAG
CGATGTCCAT
TGGTAGCCGT
CATGAAAACT
ATTCCTTCCT
TGACAACGCC
CCCCCCAAAA
GCAAGAAGAT
TAGCACGAGC
CAGTCAGCGC
CACACTTTTC
TTTACTTGCT
TGTCTTTTCT
TGCTGTATTT
GCCGGAGTGT
CGGCCTTGTG
GTCACGTTAT
TCTTGTTTAT
GGCTCCTGCT
TGTATCCTTG
GGGTTGGCAC
AACCTATGCC
CGACCCCAGC
CCAGCCTACA
AAAAGTTCCT
GGTCCGCTGC
AAATCAGACC
CCTTGCTGTA
CACATCACCT
ATACCCTGCC
GGTCACCCTG
TATTTTGGTG
GTTAGTGGTC
CTTCTTTCCT
CTCATTCTTG
TCTTTGGGCA
CCAGTACACC
TATGGCCGCC
AGTTGGATCC
TGTTGTGGGC
TGTCACTGCT
CCGCATGCAC

GTTAGCTCTG
GACAAAATGC
CTGTTAGAGG
GAGAGGATGT
AAAGTTCCAT
CCGGCTGATT
CTGTGTTCAC
GGCTACAAGG
GTGGTTGCCG
TCCACTCCAG
TTGTCCCTAC
CCAGGTCCTG
ATGCTCCGTC
CTGTCTTATG
AAGACCACCG
CCTCGAAAAG
AGCTCTGTCA
TTGACGACTT
CGCCCGCGTT
GCAAAAATAA
GCAACCCCAG
TGGCGCTGCA
GACATGATTC
GGTTTGAAGC
CCGGCTGGGT
GTCACTCCTT
GGGGGTTGGA
CTCATGACAC
TCGCCGCGGG
CTCTTGTTCT
GGGTCTGTGC
CTATTCTCGA
CATGCTGAGC
GTCGGCCCCT
CTCTGGCATG
GTGGTGTCCC
GAGGTAGCAC
TGTGATCGGT
GGGTGTTGGT
AATTTGGATG
CAGGCTATCA
CCTGAAGTTG
GTCAACCCGG
GGTTACTCGA
CCCCTCAGGA
GCTCAAGTGT
CAAGTGTGTG
TATGGCCCTG
CCATTGTTTT
CTTGTCTCCC
TTTTTGGCTT
ATACTCTTAA
GTGTTTTGCC
ATCGGCCGCT
TCCGGGCCGC
GTCCGGAGAG
CTCCTCGAAG
TCTTCCCTTG
GCTCATGTGT
ACTTTCAAGA

GCATTGATGA
TGACCTCCCC
TTGTTCCGCA
TAAAGGATTG
CCTCAAAGGC
TCGAGCCAGC
CGGATGCAGA
CCGTCAACTC
GTGAACAACT
GCTCCATGGA
CAGCACTAGC
ATGCCGGTAC
ATGTTGAGCA
CGCAAACTCC
CGTCTGACCC
CTTTTTCTGA
TCGAGTTTGA
CGAACGAGGC
TCTCCGCACA
AGCACCGGGT
CCACCAAGAA
CCTCGCAGTT
AAGACGCACC
AACTGGTGGC
CAGTGCTTGA
CCGGCGGGCC
AAAGCCTTAT
GGGTTTTTGA
GCTCTATGGC
GTCGTTTTTA
GGCGTGTTCG
CTCCATCCAA
TTTTGGTTCT
CGGGCCTCCT
TTCTCCTACG
AGGGGCGTTG
TTAATGTATT
TCCAAGCGCC
GTGGCGAGAG
AAAAGAAAAT
AATGCCTGAA
TTCGCGTGTC
ATTGCAGGAT
CAGCACAACT
GCTCTACCTC
CTGCGTGGAC
GCCGAGGGAC
GAGTTGTATG
CAGCTGTGGC
TGATAGCTTT
TTTGTGCTTA
AGTGGATCAC
TGCCAGCAGC
TTACCCAGGT
GTGGTGCAGC
CTGCTTTAAC
GTGCTTTCAG
GTTCCGGAGG
TGAATGGCGA
CCAATGGTGA

42

CTTTCTTGCT
GTCACCAGAA
AAAGTGTGGT
TCCGAGCTCT
CCCGTCTGTG
GTCTCGGGAA
AAGGTTCGAG
TGCACTCCTT
GAAGCTCGGC
AGAGAACATG
TACCACGACG
CCTCCCTGCC
TTGTGGCACG
GGACCAGCCT
TGGCTGGGTC
TGGCGATTCA
CCGAACAAAA
CCTCTCTGTG
AGCCTTAATT
GTATGAACAA
GTGGCTCGAC
CCAAGCTGGT
GCCTCCTGTT
ACAGTGGGAT
CCAGGCCGTC
ACTCCATGCG
ACTTTCCGGG
AGTTTTCTCC
TCCAGGCGAT
CCCGATACTC
TCTGGGTGTT
CCCAGTCGGT
TGAGCAGCGC
ATGTGTCATT
TTTATGCATG
TCACAAGTGT
TCCTTTCTCG
TAAAGGAGTT
CCCCGTTCAT
ATCTGCCCAA
AGTTCTGCAG
CGAGGTCCCC
TGTGGTGGAT
GGTCCTGGGC
CACCAAAANCG
TCTTGCCCAT
CGCTGATCCA
CTCCTCTCGA
ACAACTCTCC
GGCCCATCGC
CGCCTGGCCC
CCTCCACCCT
CGGCGTCCTC
TGCCGGGATT
TGCTGTGGCC
TGGGCGATCT
GACTCATAAA
CGTTTTCACC
CACAGCTAGA
TTATGCCTGG

AATCCACCCC
CGGTCCGGCT
GCCACGGAAG
GAACAGGCCA
TCCCTGGACG
AGGCCCCGAA
GAAGTACCCC
GCCGAAAACC
GGTTGTAGTT
CGCAATAGCC
ACCCTTGTGA
ACCGTTCGAG
GAGTCTGGCG
TTAAATCTGT
CACGGTAGGT
GCCTTTCAGT
GATGCATCGG
GTCGACCCTT
GACCGAGGCG
TGCCTTCAAG
AAAATGTGGG
CGCATCCTTG
CCCAGGAAGA
AGGAAATTGA
CCTCCACCCA
CCGGATTTCC
ACCCGTCTCG
CATCTCCCAG
TGGTTGTTTG
GGATGCCTTC
TTTGGTTCTT
TCTTCTTGTG
CAACTTTGGG
CTTGGCAAGT
CTTACAGATT
TGGGGAAAGT
CGCGCCACCC
GATCCTGTGC
CAATCACACC
ACGGTGGTTG
GCGGGAGGGG
TTCTCAGCCC
TCGGACACTT
CGGGGCAATT
ACTGGGGGGG
TTCATCCTCG
TGGTGTTCAA
CTTTGTGTGT
GGCAGAGAGG
TTGGCTCTTA
ATGAGTTCCT
CTCACCATGC
TCACTAGGGA
ATTACACCTT
ACAGCCCCAG
TTAATATTCA
CCCTGTCTTA
ATTGATGGCA
GTTACCGGCG
TCCCATGCTG
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6721
6781
6841
6901
6961
7021
7081
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7201
7261
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ATGACTGGCA
ATTGGCAAAC
TCACTAATTG
TTCACACCGG
GTACCATCAA
CTCTTGGTGA
ACTTGGCATC
TTCTGTGTGT
CCGTGGGCTT
CTTTTGCACT
GACTCCTCAC
GTATCGTCGG
AAGCCCTTTC
TCGTCATTAT
GCCTCCACAA
TTGCGGAGGG
TGACGGCTGC
CGAACTTCAA
AAGCAGCTTA
TGAAAGGAGT
CAGGTGACGT
TGGGGACTGA
TCAGTGTTTG
GGACACCAAC
AAGTCGAGAG
TCTACTGTAA
ATACCCACGA
GTGTGCAAAC
TAGTGATCGG
CCAAGCCTGA
TGGGCCAAAC
AACTCCAAGG
CTGTGGCCGC
CAGAACTTTC
ATCAGCTGAG
ACCTCACCCA
CATTCAGCCA
AACCGCACCT
TAGGCGCGGG
TCCTGAGCGG
TCCTCAAGAC
CGTGTCTGAT
CCCTACTGTG
GTGCACCAAA
CACTCAAGGC
TATTGGTAAG
AGGGATCAAT
AATGTGTGCC
ACAGTATTGT
GGCTCACAGA
CCCAATTGCC
TCTTGAGGCT
CGCCAACCTC
TTGCTGCCAT
GTCCGGGGAC
GCACATGGTG
ACAGCTCAGA
CGTTTTGTAC
CCTAATGCTG
CCTCGGCTGC

GGGCATTGCC
ATCAACTGGT
TGGTGATTCG
TTCAAACAAA
AGAAACCAAG
CATTAAATTA
GCTCCTAGCC
CTTTTTCCTT
CTTTCTGCTG
CTTTGTGCTT
GGCATCTCTC
TTTGGCCGCT
GACCTACTGT
TGGCGGACTT
CACGCTGGTT
CAATCTGAGG
TCTGGCTTGC
GTGCTTTGTG
TGCCAAGGCC
TTTGTCCAAG
GGTTGTTTTG
AAGGAAAACT
CACTGTCGTG
CCCTCTTTTT
GATGAAGAAA
GATCTGGGAT
CCATGCTTTT
CGCCCCCCAA
CGGTATCACG
CAACTGCCTC
TTGCGACCTT
TTTGACCACT
GGCGGCTTAG
ACCTTAGGCC
CAGGGCCACG
CCGTCTCTTG
GGGCATGGGG
ACAAAGGCAG
GACGCCCCGA
CATGAGGGCC
ACCAAGTCCG
GGTAAATCAA
CCTTATAGTG
CATGGCACTT
TTCGTCCTGC
GCGCCGCCAT
GGCCAGAGAT
CGCGCCGTCA
TCCAAGCCCA
TCGGCGCTCA
TTGGGAAAAA
GACTTGGCCT
CTGTATGAAC
GACCTTGTGG
CCCGTCACCA
TTGTCAGCCT
TTCGAGGACC
GCTGAAAGAC
GGTTTTAAAA
AGAATTGAGG

CCCGTGGTCA
GTCGAACCCG
GGGTCACCCG
CTCGGTTCTG
CTCTCCGACC
AGCCCGGCCA
TCTGTCCCTG
CTCTGGCGCA
AATGAAATCC
GCATGGGTCA
AACCGCAACA
GAAATCGGGA
TTCTTGCCTA
CATGCCCTCG
GGTGATGGGT
AAAGGTGTTT
AAGCTGTCGC
TCTGCTTCAA
TTGCGCCAAG
CTCGAGGCCT
CTTGGGCAGC
GTGTCCGTGC
TCCAACACAC
GAGAATGGTC
CACTGTGTAT
AAGTCTACCG
CAGGACAGGT
CAAGGCTTTG
TATAACAGGT
GAAGCTGCCA
ACGGCTGCCG
GAACAGGCTT
TAGTGACTGA
CTTTTGACCT
CTGTTGTGGC
TTGACGTTCT
CCGGGAATAT
AACTCGAGTT
ACCTCCAACT
GCCTTATCAA
CAATCCACGC
CACTAGGTAC
TCATGGAGTA
CCAAGGCTGC
CTGGGGTCCT
TGTTCCTCCC
TCCCAACAAA
AAGAGAATTG
AAACCAGGAC
GTGGTGTTAC
ACAAATTCAA
CCTGTGACCG
TTGCGGGATG
CAACACAGGA
GTGTGTCTAA
TGAAAATGGG
TCCTCGAAAT
CCACTTTTCC
CGGACCCAAA
CAGGGCGGCA

AGGTAGTGAA
GCATCATTGG
TCATCTCAGA
GTCTTGTGAC
TTTCCAGACA
TCATCCCTGA
TGGTGGAAGG
TGATGGGCCA
TCCCAGCAGT
CCCCCTGGTC
AGCTCTCTCT
CTTTCGCTGG
GGGCCCTTGC
GTGTAATTCT
GTTTTTCAAG
CACAGTCCTG
AGGCTGATCT
ATATGAAAAA
AGTTGGCCTC
TTGCTGAAAC
ATCCTCACGG
AAGAGACCCG
CCGTGGACGC
CGCGTCATCG
CCCTCGGCTT
GTGACACCTT
CAGCCGACTA
ATCCAAAGTC
ACCTGATTAA
AGCTGTCCCT
AGGTGGAAAA
TAAACTGTTA
AACGGCGGTA
GAAAGTCACT
AAATTTATGT
TTTGAAACCC
GGGCGTGGAA
ATCCAAGCAA
CCCTTACAAG
CACCAGGTTT
GGCTTGTTGC
CACTCTTCAA
CCTCGATTCA
TGCAGAGGAC
ACGCCTAGTA
ATCAACCTAT
GGACGTTCAG
GCAAACTGTG
CATCCTAGGC
CCAGGCATTC
GGAGCTGCAT
CAGCACCCCC
TGAAGAGTAC
TGGTGCCTTC
CACCGTATAT
TCATGAAATC
TCAGCCTATG
TAATTATCAC
GAAGACCGTC
GCTGGTCCCC

43

GGGGTACCGC
AGAAGGGTTT
ATCCGGTGAT
GACCCCTGAA
TTTTGCAGGC
TGTAACATCT
CGGCCTCTCG
TGCCTGGACA
TTTGGTCCGA
CGCACAGGTG
GGTGTTCTAC
CAGATTGCCT
CATGGCCAGT
GTGGTTGTTC
TGCCTTCTTC
TGGCATGAAT
TGAATTTTTG
TGCCGCCGGC
TCTAGTTCAG
AGCCACCCCG
GTCTATCCTC
GAACCTAGGC
CTTAACCGGC
CGGTGAGGAA
CCACAACATC
TTACACCGAC
CAGAGACAGG
TGAAACCCCT
AGGTAAGGAG
TGAGCAGGCT
GCTGAAGCGC
GCCGCCAGCG
AAAATTGTAA
ACCGAGGCAG
TCTGGTGTCG
GGACTTGACA
GGTTCTATTT
ATAATTCAAG
CTCTATCCTG
GGAGATTTAT
CTGCACCCCA
CATGGTTTTG
CGCCCTGACA
CTTCAAAAAT
CGTAGATACA
CCCGCCAAGA
AGCATACCTG
ACACCTTGTA
ACTAACAACT
ATGAAGAAGG
TGCACCGTCG
GCCATTGTGA
TTGCCTAGCT
ACAAAACGCG
TCGCTGGTAA
GGTCTTAAGT
TTGGTATACT
TGGTGGGTCG
ATAACTGATA
AATCGCGACC

GGTCGTGCTT
GCCTTCTGTT
CTCATCGGAA
GGGGAGACCT
CCTAGTGTTC
ATTCCGAGTG
ACCGTTCAAC
CCCATTGTTG
GCCGTGTTTT
TTGATGATTA
GCACTCGGGG
GAATTGTCTC
TGTGTCCCCA
AAATACCGGT
CTGCGCTATT
AACGAGTCTC
TCCAGTTTAA
CAGTACATTG
GTTGATAAAA
TCCCTTGACA
GATATTAATG
GGCTCCAAAT
ATCCCACTCC
GACGATCTCA
AATGGCAAAG
GATTCCCGGT
GACTACGAAG
GTTGGCACTG
GTCCTGGTCC
CTCGCTGGGA
ATCATTAGTC
GCTTGACCCG
AATATCACAA
AGGTCAAGAA
TCTTGATGAG
CAAAACCCGG
GGGATTTCGA
CATGTGAAGT
TTAGGGGGGA
CTTACAAAAC
ACGGGGCCCC
AGCTTTACGT
CCCCTTTTAT
ACGACCTGTC
TTTTTGGCCA
ACTCTATGGC
AAATTGATGA
CCCTCAAGAA
TTATTGCCTT
CTTGGAAGTC
CCGGCAGGTG
GATGGTTCGT
ATGTACTTAA
GTGGCCTGTC
TCTATGCCCA
TCCTCGAGGA
CTGATGACCT
AGCACCTTGA
AACCCAGCTT
GCATCCTGGC
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9721

9781

9841

9901

9961
10021
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10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
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11221
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TGCTCTCGCA
AATCCTGATG
CTGCGGTATT
CATGTCTATG
CATCTGTGAC
CTCGCACTTT
GGAATGTTCG
GAAACAAATT
GGCCCTCGAT
CGCCGGCAAT
TTGCAAAGAC
GGGGCCACCA
CATTTACACA
GTACTCTATT
GGTTAGGCTT
ATACTGTAAT
TGACCTTCAA
GCCCCAGAAG
GCCTTGTTAC
CCGGCCTGTG
GGTAACCATA
ACCAAAGTCC
GTTCATTTAT
AGATTGCAAC
AGTCACAACT
GAGGTGCAAG
ACCGCAAGTA
TCTGCCAAGA
GCCTGATCGA
CGGTGCAGGG
CTACCTCACG
GGGGCGTATA
AGAACTCCCC
CATCACGTCA
GAGTTCACCC
ACTCCGGCCG
CAGGGACGTC
TACATGGTCG
ATACATCGAT
CTGGCGGGCC
AGCCTGGTTC
AGCACTTGGT
CAAAGACTAC
GCGTGCTCGT
TAAACCCCGG
GTGGAGTAAA
TGATATTGTC
CTTCCTTCTC
CGAACTATCG
TTGCATTCAA
AGATGGTCTC
AAGTAGTTGG
AACACCTGGC
TAAAAAATCT
AGCTCATTTT
TCAGTGTGCA
TTTGGCTTCG
ATCATTCGAG
TCACCAAAGG
GGAGCGTGAC

TATCACATGA
GATTCATGCG
GCCCGATGCG
TGGGAGAGGC
GCCAAAGCCG
CATCAACACT
CAGTGTCAGT
CCATACAAAC
CCGGGGAGGT
GAAGTTGATC
ATAAACATGG
GGTTCCGGAA
CCAACCCATC
CCAGGAGCCT
ATAGCCAGTG
CATCTGGACA
CAGCTACACC
CAACTGACCG
AGAGAGAAGC
GCCTTTGGTC
GACTCATCCC
CTAACCAAAT
GACCCACATG
CTTGTGTTTA
GTAGCAAAGG
TCTCTCTTGG
GCACATAATC
GAGTTGGCGT
CTTGTCGCTA
TACGTAGTCG
CTATACATCA
GCAACAGATT
CACGCATTCA
AAATACTTAC
GGCAGGGCTG
TATCTGCAAC
CGACTAATGG
GCGCTGCCCG
CCGTGTATAG
GACCTGGCAG
GAGGACCTCG
CTGGAAAACA
ACTGACTATA
GACCATACGT
CTATCGCCTG
ATCAGCCAGC
ATCTTCCTTG
AGAGTGGTTT
AAGATCCTAT
GCACCCTTTG
TCGCCGCATT
TGAGGCCACT
CGCAGTGGAG
TGCCGTTGGC
TCCCACGTCA
CGCTTCCATT
AATTCCAGCT
CTGACCATCA
CTTGAGCCCG
CATGATGAGT

AGGCGCAGAA
CTTGCATTGA
CCCGCCAAGA
TGAGAAGTCA
ACTATGCATC
GTCCCGTCAC
CACCTGTTGG
CTCCCCGCAC
ACCAGTCCCG
TTTCTGATGG
TGAAAGTGGC
AGACCACCTG
AGACTATGTT
CAGGACTCCC
GGCACGTCCC
TTCTCAGATT
CTGTCGGCTT
TTATTTACAG
TTGAATCCAA
AGGTCCTGAC
AGGGAGCCAC
CCCGAGCACT
ACCAGCTCCA
ACCGCGGGGA
CCCTAGAAAC
CCGCTTGTTC
TGGGGTTTTA
CACATTGGCC
GTATGCGCCC
GGCCGTCCAC
GGGGTGAGCC
GTCGGGAGTA
TTGGCGATGT
CTAGGTCCCT
CTAAAGCCAT
CTGAGACGGC
TCTGGAAAGG
ACTATGCCAG
GACCGGCAAC
TGACACCGTA
GGCCACAGTG
CTGAGGATTG
ACTGGAATTG
ATCATTTCGC
AGCAGGTGCC
TGTTCGTGGA
CTATATTGTT
GCTCCGCGTT
GAAGGCTTGT
GGTATGTTGT
TACCAGACCA
CTCACGAAGC
GCGGATTCTT
AATGTGAGCC
GGTACGAGGC
TTTTCCTCTG
CTACGCTATG
ACTATACCAT
GTCGCAATGT
TGTTCATGCC

TGCCTCAGAG
TCATGACCCC
TGGTTATAGC
CAATGAAGGG
CGCCTGTGGG
TCTGAGCTGC
GGCTGGCAGA
TGTCATCATG
TCGAGGCCTC
AGACTACCAA
TTGCAATGTA
GCTACTAGAT
TGATATAGTT
TTTCCCACCA
TGGCCGCGTA
GCTCTCCAAA
TGATTCCTAC
ATTTGGCCCT
GGCTAGAAAC
ACCATACCAT
CTTTGATATT
TGTGGCCATC
GGAGTTTTTC
TGAGCTGGTA
AGGTCAATCT
GGCCAGTCTG
CTTTTCCCCA
AGTGGTTACC
AATCGATGCC
TTTTCTTGGT
CCAGGCCCTG
TCTCGATGCG
CAAAGGTACC
GCCTAAAGAC
GTGCACCGTC
ATCAAAGTGC
AGCTACCGCC
GTTCATTCAG
AGCCAACCGC
TGACTACGGT
GAAGATTTTG
GGCAATTCTT
TGTTCGAGGA
CCCCGGCACG
GTGAATTTGG
TGCCTTCACT
TGGGTTCACC
TCTCCGTTCG
TGCCCAACTG
GGCATATGCG
TGGAACATTC
TGTCAGGGCT
GCCGCTTTCT
TACAGTACAA
CCAAGTTAAC
TGGCTTCATC
TTTTTGGTTT
ATGCAAGCCT
GTGGTGCAGA
CATCCCGTCC

44

TATTATGCGT
GAGTGGTATG
TTCCCAGGTC
AAGAAATTCC
CTCGATCTAT
GGTCACCATG
TCCCCTCTTG
AAGGTGAGTA
GTTGCAGTCA
GTGGTACCTC
CTACTCAGTA
CAAGTCCAAG
AGTGCTCTCA
TCTGCCAGAT
TCTTACCTCG
ACGCCCCTTG
TGTTATGTGT
AACATCTGCG
ACCAGGGTGG
AAAGATCGCA
GTGACACTGC
ACTCGGGCAA
AACTTAATCC
GTTCTGGATT
CGATTCCGAG
GAAGGGAGCT
GACAGTCCAG
CACCAGAATA
CGCTACAGCA
ACTCCCGGTG
CCAGAAACAC
GCTGAGGAGG
ACGGTGGGGG
TCTGTTGCCG
ACCGATGTGT
TGGAAACTTA
TATTTCCAGT
CTGCCCAAGG
AAGGTCGTGC
GCCCAGACTA
GGGTTGCAGC
GCACGCCGTA
CGCCCACAAG
GAACTGCAGG
AGTGATGCAA
GAGTTCTTGG
GTCGCAGGAT
CGCTCTGCCA
CAGACCGGAT
AGTTTCCCAC
AGGTCAAGCG
CGATATAGTC
CAGCTCACGA
CACCACGCTG
CGACTTCAGA
TATCACCTTG
CCACTGGCCC
TGTCTTACCA
ATAGGGCATG
GGATACGATA

CTGCTGCCGC
AGGACCTCAT
CGGCGTTTTT
GCCACTGCGG
GTTTGTTCCA
CCGGTTCAAG
ATGCTGTGTT
ACAAAACAAC
AGAGAGGTAT
TTTTGCCGAC
AGTTCATAGT
ACGATGATGT
AAGTTTGCAG
CCGGGCCGTG
ATGAGGCCGG
TGTGTTTGGG
TTGATCAGAT
CGGCCATTCA
TTTTTGTCAA
TCGGCTCTGC
ATCTACCGTC
GACACGGGTT
CTGAGCTCAC
CGGATAATGC
TGTCAGACCC
GTATGCCACT
TATTTGCACC
ATCGGGCGTG
AGCCGATGGT
TGGTGTCATA
TCGTTTCAAC
AGGCAGCAAA
GTTGTCATCA
TAGTTGGAGT
ATCTCCCTGA
AATTAGACTT
TGGAAGGGTT
ATGCCGTTGT
GAACCACAGA
TTTTAACAAC
CCTTTAGGCG
TGAATGACGG
CCATCTACGG
TAGAGCTAGG
TGGGGTCACT
TTAGTGTGGT
GGTTATTGGT
TTCACTCTCC
GTCCCACAAT
CTGATTGATG
GCCTGGAAGC
ACTCACTTCC
CTCGTGATGC
GACCGCGTTG
CAATGGCTCA
TTTGTAGTGC
ACGGCAACAC
GTCAAGCAGC
AGACGTGTGA
ACATCAAACT
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Homep poctyma GenBank KU131559 (SEQ. ID. NO:7). KoHceHCycHasi TIOCIENOBATENBHOCTh

TAAGGGTTAT
GGAGTTGTTC
TTGTGCCGAG
ATATGCGGCA
GCGACCACTC
TGCAAGCCCT
GGTTTCATGG
AATGGAGCCC
ATCACAATAA
CTTTCTGCGT
GGGAATGTCT
ACCCAACACA
ACACCATCTG
ATATGAGATG
TTTTTTTGCT
CATACCAATA
GCCATTTTGA
CACTGGGTTT
CTGCTGGATT
CAGCGTTCGT
GCACCCGGTT
CAATAGTGGT
ATGTCGTCCT
AGGCCTAGAT
CATCACATAC
GCTGTTGCAC
GCATTTTCAA
GGGTGCTTAC
CCTTGGCCGG
TCCAATCTCA
GAACGGCACT
ACGAGGAGTG
ARAAACACAGC
CAATGATAAA
AGAAGCCACA
AACGCTCCCT
TGCTTTCATC
CAGTGCGCCT
GTCAGGTGAA
CACATGGGGG
AAADAAAAAA

Koncencycnoii nocnenosarenbrocty kJIHK mramma PPCC SD 04-89 wa I183 npucsoeH

TATGCCTGGC
GGGATTGGGA
CATGATGGAC
TACTACCACC
TTTTCCTCCT
GTTTCTCGAC
TCCTTCAGGA
CCTTCAAAAA
CAGCTAATGT
GCCTTTTCTA
CTGGCGTTGT
CCCAGCAGCA
CAATGAGGTG
TTCTCACAAG
GTGTACCGGC
CATATATAAT
TTGGGCAGTT
TCTCACAACA
TGTTGGCGGG
GTGTTTTGCC
TACCAACTTC
GGAAAAATTG
CGAAGGGGTT
GATTTTTGCA
ACACCTATAA
ATCCTAATAT
TCCACCAACC
AGCCTCACAG
CGATACATTC
GCGTCTGGTA
CTAGTACCAG
GTTAACCTCG
TCCAATGGGG
GTCCCAGCGC
TTTTCCCTTG
CTGCTTGCAA
CAGCGGGAAG
GATTCGCGTG
TGGTCGCGAT
TCATACTTAA
AAADNAAAA

TGGCTTTTTT
ATGTGTCGCG
AGAATTCGAC
ACCAAATAGA
GGTTGGTGCT
GCATCTATCA
CATCAATTGT
GTCGTCCCAA
GACCGACGAA
CGCTTCAGAA
TTCCGCTTGT
TCACCTGGTA
GGCTACAACC
TTGGGGCGTT
TTGTCTTGGT
TTGACGATAT
GAGACTTTTG
AGTCATTTTT
CGGTATGTAC
ATCCGTATTG
ATTGTGGACG
GGCAAAGCCG
AAAGCTCAAC
ACGATTCTAC
TGATATATGC
TTCTGAACTG
GTGTCGCACT
AGTCATGGAA
TGGCCCCTGC
ACCGAGCATA
GACTTCGGAG
TCAAGTATGG
AATGGCCAGC
CAGCAACCTA
GCTGCAGAAG
TCGATCCAGA
GTCAGTTTTC
ACTTCTACAT
TGGCGTGTGG
TCAGGCAGGA

GTCCTTTTCC
TGTCTTTGTG
CGTATCTACT
CGGGGGTAAT
CAATATATCA
GATATTAAGA
TTCCAACCCC
TGCCGTGAAG
TCGTACTTGT
ATGAGTGAGA
GTCAATTTTA
ATTGATCACA
ATTGCTTGTT
CCTTGACTCC
CCTTTGCCGA
GCGAGTTGAA
TGCTTTACCC
TTGACGCGCT
TCAGCAGCGT
CGAAAAATTG
ACCGGGGAGG
AAGTCGACGG
CTTTAACGAG
CGCTGCACAA
CCTTAAGGTG
TTCCTTTACA
CACTCTGGGG
GTTTATCACT
CCATCACGTA
CGCTGTGAGA
CCTCGTGCTG
CCGGTAGAAA
CAGTCAATCA
GGGGAGGACA
ATGACATCCG
CGGCTTTCAA
AAGTTGAGTT
CCGCTAGTCA
CCTTTGAGTC
ACCATGTGAC

k/IHK ob6o3nauena SEQ. ID. NO:7 npexncrasinsieT COOOI:

1 TATGACGTAT AGGTGTTGGC TCTATGCCTT GGCATTTGTA TTGTCAGGAG CTGTGACCAT

6l
121
181
241
301
361
421
481
541
601
cel

TGGCACAGCC
GCTTAGGGTT
CCCTTTAACC
TATGGCGGAG
GAACCTCCAA
CCGGTGGACG
GCTTTCTGCA
AATGGTACGG
GGCTCTACAA
AGTGGCCGTT
CGTGTTGACC

TACGCGGCCC
GACAAACATC
GGACACAACA
TGGTTCCATT
TGGTTTCTGA
CCAACACGAC
ACAGGGTCCC
CTGTCGGCAC
ACAACGCGGA
AAGGCTTTAA
CAGATTATGT
TTCGGCTGCT
TGCTCGCCAT
GCACTCTTGC
TGGCAACGGC
TGGGACCGCG
GGTTGCCACT
CGGTCTCGGT
CTACGGCGCT
CATGGCCTGC
AGTTCATCGA
CAGCCTTGTC
GACTTCGGCC
AAGCTCGTGC
TCACGCGGCC
TTCGGATACA
GCTGTCGTCG
TCCAGATGCA
GAAAGTGCTG
AAGCCAGGAC
GGCGGCAAAC
CCAGAGCCAG
ACTGTGCCAG
GGCCAAAAAG
GCACCACCTC
TCAAGGCGCG
TATGCTGCCG
GGGTGCAAGT
ACCTATTCAA
CGAAATTAAA

AATTCCACCC
ACCAGTTCAT
TCTCTGCACT
TGGAATGGCT
GGCGTTCGCC
CGCGGCTGCC
AGCAACGCAA
TCCCCAATAC
CTTGCTGATG
AGTCATCTTC
GGCCCATGTG
GCATTTCCTG
TCTCTTGGCG
TTCTGGTGGC
AACAACTCGA
TGGCTGTCCG
CACATCCTCT
GTTGTATCCA
TGTGCTTTCG
CGCTACGCCC
TGGAAGTCCC
ACCATCAAAC
GAGCAATGGG
TGGCTTTCAG
GACTCCTGGG
TGACATATGT
CCCTTTTATG
GATTGTGTTG
CAGGTCTCCA
TAACATCAGT
GAGCTGTTAA
AAGAAAAAGA
TTGCTGGGTG
AAAAAGCCTG
ACCCAGACTG
GGAACTGCGT
GTTGCTCATA
TAATTTGATG
TTAGGGCGAT
AAAAAAAARAA

CAAAACTTGC
TGTCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACGTG
ATCTTTCCAA
GTCGCAGCTG
GTTTATGAAC
TTCGCCAATT
AACCTGCCGC

TGCACAGAAA
ACCTTGCTTC
TACTTGATCG
ACTGCACACG
TCGGGGTGCT
CATTCCCCAC
TCGCACGAAT
AGCTTTACAG
GGGGTTGCCG
CCCTACATGT
TCCCGCAGAG

CACCCTTCTG
CGGAGTTGCA
GTGCACGTGT
ATGCCTCAGT
AGGCCTATTC
TGTTGAGTGC
GACCAGTGGA
AGCCGGCCAG
CTGGTACCCC
GAGTGATAAA
ACCCAAGCCT

45

TGATAGCCTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TACAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACCCCTG
ATTGTTGGAC
CCTTTCCCGG
GAAGACTTTT

CTTCAGGGGA
GTCTCTCCAC
CCAGGGTGTT
TCCTTCCCCT
AAGAGCCACT
GGGCCTGCTG
TCCAACAAAG
CAGTCTTGAA
CTGTCCCTGG
GAGCTACTCA
GCCCCTTTGA
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1081
1141
1201
126l
1321
1381
1441
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3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261

GTGTGCTATG GCTACTGTCT ATGACATTGG
GAAAATCTCC TGGGCCCCTC GTGGCGGGGA
GTTGAAGTTG ATTGCGAACC AGCTCCGCAC
GTCTAAGTTC GCCTTCACAG CCCCTGGGTG

CGGCTGCCTT CCCGCTGACA CTGTCCCTGA

GCTTCCACTG
CAAGCATGGT
AGTAACTGAC
CCGCCATTTG
AAGGGTTGAG
CAGTCACAAG
TACAGTCGCT
TGCCGGCGCC
TGGTTGGCAC
CCTTCCCGAA
CATCCAAATC
GTACGTACTT
TTCTTTGCTC
CCCAGATGCA
GATGCACCTG
TCGTTCGGCT
CGGAGGGAAT
TGAGGACTGC
AAAGATTGAC
GAAAGCGCGC
GGTTGAGGCG
CCCTGTTGTG
GGCTAACTAC
CGTGCTCTCC
TGGTTCACGG
CTTGCTGAAA
GGTTGACCTA
AAAAGTTCAG
CGCCCCGCGC
CCCTAACAGT
GCCGGCAACA
GGCGACACCC
GGTGACACCC
GAAAAGATTG
TGCTTCCTCA
GGCCTTCTCC
GCGGAGGCCT
TACCGATTTG
AAADMAGAAAA
CCATCTCCCT
TTGGGGTTTT
TGGTATTGCT
TTTTGGCTGC
CGCTGCTTGT
CAAACCTTGG
TCTTGGCAGG
TGTTGCAGAC
CTGGGGATCT
ACGTGCGACC
GGACCCCATT
GCAACCCTCT
GACTGTGGTC
GGCGGGTGGG
ATTCCGAGCC
TGACCCTGAC

GAAGTTCAGA
GTCTCTGGCA
CTAAACGGAC
AAACTGGCGG
CCTAACACGT
TGGTACGGCG
GGCCGCGCCT
AACAAGGCTG
TGCATTTCCG
AGAGTGAGAC
CTCAGACTCC
AAGCTGGAAG
CCTCTTGAAT
GTCGAGGTCT
CCTAGCAGTG
TCTCTGGTCA
CACCCTGACC
TGCTGTTCCC
CTGTACCTCC
CCGCCACGCG
GTAACCCAGA
ACTCAAAAGT
TACTACCGTG
AAGTTGGAAA
CCCACACTGC
CTGGCTAACG
AAAACTTGGG
CCTCGAAAAA
AGGAAGGTTG
TGGGAAGATT
CCTTCAAGTG
TTGAGTGAGC
TTGAGTGAGC
AGTTCGGCGG
CAGACTGAAT
GAGGATAAAC
GACGAGAGCA
CCGCCTTCAG
GCTGAAAGGC
GTTTTCTTCT
GCAGCTTTTA
CCCCTCTTGG
TGGTTGGCTT
GAGTTTGACT
GACCCTGTTC
TTACTGGGCG
TGTATCTTGG
TGTATAAGAA
AGGTCGTCAC
TTTCTCGCCA
GAAAAACCCA
GCCCAGCCTT
GCGATGGTGG
CCCTTCTTTC
ACTTTCACTG

ACAAAGAAAT
AGTACCTACA
CTATCGTCGT
GAGAACCCAG
CGCCATTGGC
CTGGAAAGAG
TGTCCGTTCG
AGCACCTCAA
CCATCGCCAA
CTTCAGATGA
CTGCGGCCTT
GTGAGCATTG
GTGTTCAGGG
CCGGGTTTGA
CTATCCCAGC
CCACCGTGTG
AAGTGCGCTT
AGAACAAAAC
GTGGTGCAAC
TAATCGACAC
CGACCAAGCT
CCTTGGACAA
CGCAAGGTGA
AGGTTGTTCG
CACGCGGGCT
CCCAGACGAC
TCAAGAACTA
CGAAGCCTGT
GGTCCGATTG
TGGCTGTTAG
AGCTGGTGAT
CGGCTCCAAT
CGATCCCTGT
CGGCAATCCC
ATGAGGCCTC
CGGTAGACGA
CATCAGCTCC
ATGGCGCGGA
TCTTTGACCA
CACGCCTTTT
CTCTATTGTG
GTGTGTTTTC
TTGCTGTTGG
CGCCAGAGTG
GCAGCCTTGT
GGGCACGCTG
CTGGAGCTTA
CTGCTCCTAA
TTATCGACCT
CTGGGTGGCG
TCGCGTTTGC
ATGACCCCAA
CTGAGGCGGT
CCACTGGAGT
CAGCTCTCCG

TCATGACGCC GTCATGTATG TGGCCGAAAG
TGAAGTGAAA TTTGAAGCTG TCCCCGGGGA
CTCCTTCCCG CCCCACCACA CAGTGGACAT
TGGTGTTTCT ATGCGGGTCG AACGCCAACA

TCGCCATGCT
GCGGAGGCTG
ACAGTACTTC
CTACTCTGGG
TGACAAGGAA
AGCAAGAAAA
TGAAACCCGG
ACACTACTCC
CCGGATGGTG
CTGGGCTACT
AGACAGGAAC
GACTGTCACT
CTGTTGTGGG
CCCTGCCTGC
CGCTCTGGCC
GACTGTTTCG
AGGGAAAATT
CAACCGGGTC
AAATCTTGAA
CTCCTTTGAT
GCCCCAGGTC
CAACTCGGTC
CGAAGTTCGT
AGAAGAATAT
CGACGAACTC
TTCGGACATG
CCCGCGGTGG
CAAGAGCTTG
TGGCAGCCCG
TAGCCCCTTT
TGTGTCCTCA
TCCCGCACCT
GCCCGCACCG
ACCGTACCAG
TCCCCCAGCA
CCAACTTGTC
GTCCGCAGGC
TGCGGACGGG
ACTGAGCCGT
CCACCCTGGC
CCTCTTTTTA
TGGGTCTTCT
TCTGTTCAAA
TAGAAACATC
TGTGGGCCCC
CATCTGGCAC
CGTGCTTTCT
TGAGGTCGCT
GTGCGATCGG
CGGGTGCTGG
CCAATTGGAT
CCAAGCCGTA
CCCAAAAGTG
GAAAGTTGAC
GTCTGGCTAC

46

AACCAATTTG
CAAGTTAATG
TCCGTTAAGG
TTTGAGGACC
GAAAAAATTT
GCACGCTCTT
CAGGCCAAGG
CCGCCTGCCG
AATTCCAAAT
GACGAGGATC
GGTGCTTGTA
GTGACCCCTG
CACAAGGGCG
CTTGACCGGC
GAAATGTCTG
CAGTTCTTTG
ATCAGCCTTT
ACCCCGGAGG
GAATGCTTGG
TGGGGTGTTG
AACCAGTGTC
CCCCTGACCG
CACCGTGAAA
GGGCTCATGC
AAAGACCAGA
ATGGCCTGGG
ACACCACCAC
CCGGAGAGAA
GTTTCATTAG
GATCTCCCGA
CCGCAATGCA
CGCGGAACTG
CGGCGTAAGT
AACGAGCCCC
CCGCCGCACC
AACGACTCCC
ACAGGTGGCG
GGGGGGCCGT
CAGGTTTTTG
GGTGGTTATT
TGTTACAGTT
CGGCGCGTTC
CCTGTGTCCG
CTTCATTCTT
GTCGGTCTCG
TTTTTGCTTA
CAAGGTAGGT
TTTAACGTGT
TTTTGTGCGC
GCCGGCCGAA
GAAAAGAAGA
AAGTGCTTGC
GTCAAGGTTT
CCTGATTGCA
TCCACCACAA

AGGCAACTGC TGGTGGAGCT TGTTTGACTT

GCTACCAGAC
GTCTCCGAGC
AGAGTTGGAT
TCCTCAGAAT
TCCGGTTTGG
GTGCGACTGC
AGCACGAGGT
AAGGGAATTG
TTGAAACCAC
TTGTGAATGC
CTAGCGCCAA
GGATGTCCCC
GTCTTGGTTC
TGGCTGAGGT
GCGATTCCGA
CCCGTCACAG
GTCAGGTGAT
AGGTCGCAGC
CCAGGCTTGA
TGCTCCCTGG
GTGCTCTGGT
CCTTTTCACT
GACTAACCGC
CAACCGAGCC
TGGAGGAGGA
CGGTCGAGCA
CCCCTCCGCC
AGCCTGTCCC
GCGGCGATGT
CCCCACCTGA
TCTTCAGGCC
TGTCTCGACC
TTCAGCAGGT
TGGATTTGTC
AGGGACCCTT
GGATATCGTC
CCGGCTCTCT
TTCGGACGGT
ACCTCGTCTC
CTCCGGGTGA
ACCCAGCCTT
GAATGGGGGT
ACCCAGTCGG
TTGAGCTTCT
GTCTTGCCAT
GGCTTGGCAT
GTAAAAAGTG
TTCCTTTCAC
CAAAAGGAAT
GCCCCATTGA
TTACGGCTAG
GGGTATTGCA
CCGCTGTTCC
GGGTCGTGGT
ACCTCGTCCT
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4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
516l
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
ce6l
6721
6781
6841
6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861

TGGTGTAGGG
AGGGGGAGGC
GCTTGTTGGG
GTGCGCTAAC
GTGCATTTCC
TCAAGAAATT
GAGCTGTAAG
TCTTACCTGG
CACCATCCTA
CATGGTGTTG
CACCCCCTAC
CGCACCAGAT
GCTGTTTACC
CTCACTGAAC
CGACGGGAAA
TTCCGGGGTC
TGATTGCCCG
TGGCCGTGCC
CGCCTTCTGC
GCTTGTCGGC
AGGCCAGTTT
GCCTAAGGTC
GGTGCCTTCA
CACCGTCCAA
GCCCTTGGTT
GAGTGTTTTC
TCTGATGATC
CAGCCTCGGT
GCAGGCAGTG
ACCAGTCCCA
TAAGTACCGT
CTTGAGATAC
TCATGAGTCT
TATAAAATGG
TCAATTTATC
GGTTGATAAA
TCAACTCTCG
CGACCTAAAG
TGGGTCCAAA
CGTGCCCATC
GGACCGTTTG
CGGGAAAAAG
CCATAATAAC
TGAGAAGGGA
CTCCCCATCT
GGAAGCTGCA
GACTGCCAAA
GGAGCAGTGT
GTTGTTACTG
CCTGTGAATT
CACCCGGTTG
CTTATAGACG
CCGGGAAACA
GAAGTCGCAC
GAAATTGGTC
GTTTTGCAGA
CCAGTGCACG
GTCTTGGCCA
GTCCTTGATT
GAAGATGCCG

GACTTTGCCC
CCACATCTCA
ATTTATGTGA
CCGTTTGCCG
CAACACGGCC
GCCTTGGTCG
GCTGACATGC
TTGCTTTGTG
TGGTTGGTGT
TTGGTTTCTT
GACATTCATC
GGGACCTACT
CCGTCCCAGC
ACCGTCAATG
GTCAAGTGCG
GGCTTCAATC
AATTGGCAAG
TATTGGCTAA
TTCACCGCAT
GTTCACACGG
TGTAATGTGG
CCGCTCGGTG
GATCTTTGTG
CTTCTTTGTG
GCTGTGAGTT
TCCTTTGGAA
AGGCTTCTGA
GCAGTGACCG
ATGAATTTGA
GTGATCACGT
GGCCTGCACC
TTTGCCGAGG
CTGACTGGTG
ACTGATTTTA
GAGGCTGCCT
GTTCGAGGTA
CCCGGTGACA
GTTGGTAGCA
ATGACCGTGG
CCCCTCCCAC
AATAAGAAGA
TACCAGAAAT
ACAGATGAGT
ACTCTGTGTG
GGTAAGAAGT
AAGCTTTCCG
GAACTGGAGA
TTAAACTGCT
AAACAGCGGT
TAAAAGTGGC
CGAGACCGAT
TCTTGATCTC
CTGGGATCGA
TCAGTGCGCA
TCCCTTACAA
ATACAAGGTT
CGGCTGCTTG
CGACCATGCC
ACCTTGACTC
CACTGAAAGA

AGCTGAATGG
TGGCTGCCCT
CTGCGGTGGG
TCCCTGGCTA
TTACCCTGCC
TTTTGATTTT
TGTTTGTTTT
TGTTTCCTTG
TTTTCTTGAT
TTTGGCTTCT
ATTACACCAG
TGGCCGCTGT
TTGGGTCTCT
TGATCGGGTC
TAACTGCCGC
AAATGCTTGA
GGGCTGCCCC
CATCCTCTGG
GTGGCGATTC
GATCGAATAA
CACCCATCAA
ATGTGAAGGT
CCTTGCTTGC
TGTTTTTTCT
TCTTTATTTT
TGTTTGTGCT
CAGCAGCTCT
GTTTTGTCGC
GCACCTATGC
GTGGTGTCGT
ATATCCTTGT
GAAAGTTGAG
CCCTCGCTAT
AGTGCTTTGT
ATGCTAAAGC
CTTTGGCCAA
TTGTTGTCGC
CCAAGCATAC
CGCGCGTCGT
CGAAAGTTCT
AGAGGCGCAG
TTTGGGACAA
GGGAGTGTCT
GACATGTCAC
TCTTGGTCCC
TGGAGCAGGC
AACTGAAAAG
AGCCGCCAGC
AAAAATAGTC
CAGTGAGGTT
CGATGGTGGA
CGGTGCTGAT
TGGCACGCTC
AATAATACAG
GCTGTACCCT
TGGAGACATA
CCTTACGCCC
CCCCGGGTTT
TAGGCCTGAC
CCTCTCTAAA

ATTAAAAATC
GCATGTTGCC
TTCTTGCGGC
CGGACCTGGC
CTTGACAGCA
TGTTTCCATC
GCTTGCAATT
CTGGTTGCGC
TTCTGTGAAT
TGGTCGTTAT
TGGCCCCCGC
CCGCCGCGCT
TCTTGAGGGT
CTCCATGGGC
ACATGTCCTT
CTTTGACGTA
CAAGACCCAA
CGTCGAACCC
CGGGTCCCCA
ACAAGGGGGG
GCTAAGCGAA
CGGCAGCCAC
TGCCAAACCT
CCTGTGGAGA
GAATGAGGTT
ATCCTGGCTC
TAACAGGAAC
AGATCTTGCG
ATTCCTGCCT
GCACCTACTT
TGGCGATGGA
GGAAGGGGTG
GAGACTCAAT
TTCTGCGTCC
ACTTAGAGTA
ACTTGAAGCT
TCTCGGCCAC
CCTCCAAGCC
CGACCCGACC
GGAGAATGGC
GATGGAAGCC
GAATTCCGGT
CAGAGTTGGC
CATTGAAAAC
CGTCAACCCA
CCTAGGTATG
AATAATTGAC
GACTTGACCC
AAATTTCACA
GAGCTAAAAG
GTTGTGCTCC
GCATCTCCCA
TGGGATTTTG
GCTTGTGACA
GTTAGGGGTA
CCTTACAAAA
AACGCCACTC
GAGTTATATG
TGCCCTAAGC
TATGACTTGT

47

AGGCAAATTT
TGCTCGATGG
ACCGGCACCA
TCTCTCTGCA
CTTGTGGCGG
GGAGGCATGG
GCCAGCTATG
TGTTTTTCTT
ATGCCTTCAG
ACTAATGTTG
GGTGTTGCCG
GCGTTGACTG
GCTTTCAGAA
TCTGGCGGGG
ACGGGCAATT
AAGGGAGATT
TTCTGCACGG
GGCGTCATTG
GTGATCACCG
GGCATTGTTA
TTAAGTGAAT
ATAATTAAAG
GAACTGGAAG
ATGATGGGAC
CTCCCAGCCG
ACGCCATGGT
AGATGGTCAC
GCCACTCAGG
CGGATGATGG
GCCATCATTT
GTGTTCTCTG
TCGCAATCCT
GACGAGGACT
AACATGAGGA
GAACTGGCCC
TTTGCTGATA
ACGCCTGTTG
ATTGAGACCA
CCCACGCCCC
CCCAACGCTT
CTCGGCATCT
GATGTGTTTT
GACCCTGCCG
AAGGCTTACC
GAGAATGGAA
ATGAATGTCG
AAACTCCAGG
GCTGTGGTCG
ACCGGACCTT
ACGCGGTTGA
TGCGCTCCGC
AGTTACTTGC
AGTCCGAAGC
TTAGGCGCGG
ACCCTGAGCG
CCCCCAGTGA
CGGTGACTGA
TACCGACCAT
AGCTGACAGA
CCACCCAAGG

CCAAGCCTTC
CTCTGCACAT
ACGACCCGTG
CGTCCAGATT
GATTCGGTAT
CTCATAGGTT
TTTGGGTACC
TGCACCCCCT
GAATCTTGGC
CTGGCCTTGT
CCTTGGCTAC
GCCGCACCAT
CTCGAAAGCC
TGTTTACCAT
CAGCTCGGGT
TCGCTATAGC
ATGGATGGAC
GAAAAGGATT
AGGCCGGTGA
CGCGCCCCTC
TCTTTGCTGG
ACATAAGCGA
GAGGCCTCTC
ATGCCTGGAC
TCCTGGTCCG
CTGCGCAAGT
TTGCCTTTTT
GGCATCCGCT
TTGTGACCTC
TGTACTTGTT
CGGCTTTCTT
GCGGAATGAA
TGGATTTCCT
ATGCAGCGGG
AGTTGGTGCA
CCGTGGCACC
GCAGTATCTT
GAGTCCTTGC
CACCCGCACC
GGGGGGATGA
ATGTTATGGG
ATGAGGAGGT
ACTTTGACCC
ATGTTTACAC
GAGTTCAATG
ACGGCGAACT
GCCTGACTAA
CGGCGGCTTG
CACCCTGGGA
GCACAACCAA
GGTTCCTTCG
CCATCACGGG
CACTAAAGAG
CGACGCTCCT
GGTGAAAGGA
CACTGGAAGC
TGGGCGCTCC
ACCAGCGTCT
GCACGGCTGC
CTTTGTTTTA
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7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
864l
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461

CCTGGAGTTC
GTTCATCGGC
TTCCCAACCA
CGAGAAAACT
AAGACTAGGA
AGTGGTGTTA
AACAAGTTTA
TCCTGCGATC
CTTGCCTGTG
GTCACGCAGT
TCTGTGTCTA
TTCAAAAGTG
ATGCTCAAGG
CCCACCATGC
ACGGACCCAA
AATGGGCGCC
AAGGCGAGTA
GCTTGTTTGG
GCCCGCAAGG
CTCAGGTCCA
CCGTACGCTA
TGTCCAGTCA
TCCCCTGTAG
CCCCCACGGA
TACCAAACTC
CTACCAGACG
GTCGCTGTCG
AAAACATACT
CAGACCATGC
ACAACGCTGC
GGTTGGTGTC
GTTTTGAGGC
CCAGTGGGTT
ACCATCTGGA
CTCATGTCCA
CAGGTCCTCA
CAAGGCGCCA
CAAAGAGCCC
AGGCAGCTGC
CACCGCGACG
GCTCTAGGCA
GCCATTTGTG
GGATTTTATT
CACTGGCCCG
CTTCGCCCTA
TCGGTGTTTC
GAGGCTCAAT
GAATATCTTG
GACGTCAAAG
GTCCTTCCCA
GCATTGTGCA
ACCCAGTCCA
AAAGACAAAA
AGCTATGCCT
GGCCCCGLCC
GTCACCCCTT
CCCCCCGGAT
AAACATACCT
GAGGACTGGG
GCCACTGCCA

TTCGCCTTGT
CTTCTACTTA
AGGACATTCA
GGCAAACTGT
CCATACTCGG
CCCAGGGCTT
AGGAGCTACA
GATCCACGCC
CTGAAGAGTA
CCGGCGCAGT
ACACCATTTA
GTCACCCCCA
TTCAACCCCT
CAAACTATCA
AGAAGACTGC
AGCTGGTCCC
ATGTTTCTGA
AGTATGATCC
ACGGCTATAG
ATTATGAGGG
CTGCCTGTGG
CAATCTGGTG
GGAAAGGCAC
CCGTTATCAT
GCCGCGGACT
GTGATTATGC
CTTCCAATGT
GGCTCCTTCA
TTGACATGAT
AATTCCCCGT
CTGGCAAGAA
TTCTTAGTAA
TTGATTCTCA
GGTTTGGACA
TGGTCAACAC
CCCCCTACCA
CATTCGATGT
TTGTTGCCAT
AGGGCTTGTT
GGCAGCTGAT
ACGGGGATAA
CTGATCTAGA
TCTCACCTGA
TGGTGACAAC
TCCATAAATA
TAGGCACTCC
TGCTTCCGGA
ATGATCGGGA
GCACTACCGT
AGGAATCAGT
CACTGACAGA
AGTGCTGGAG
CAGCCTATTT
CGTACATCCG
TTTGCAACAG
ATGATTACGG
ACAAAATTCT
GGGGGTTTGA
AGGATTACAA
CCAGCTTGAA

GCGGAAATAC
CCCTGCTAAG
GAGCGTCCCT
CACCCCTTGT
CACCAATAAC
CATGAAAAAG
GACTCCGGTC
TGCAATTGTC
TCTACCGTCG
GACTAAGAGA
TAGTTTGGTG
TGGCCTTCTG
GATCGTCTAT
CTGGTGGGTT
AATAACAGAC
CAACCGTGAC
ATACTATGCC
TGAATGGTTT
CTTTCCCGGC
GAAGAAGTCG
CCTCGACGTC
TGGCCATCCA
AAGCCCTTTA
GCATGTGGAG
AGTCTCTGTC
TAGCACCGCC
ATTGCGCAGC
ACAGGTCCAG
TAGGGCTTTG
CCCCTCCCGC
TTCCTTCCTA
AACTACCCTC
TTGCTATGTT
GAATATCTGT
AACCCGTGTG
TAGGGACCGA
GGTTACATTG
CACCAGGGCA
TGATCTTCCT
CGTGCTGGAT
ATTTAGGGCC
AGGGTCGAGC
TTTAACACAG
CCAGAACAAT
CAGCCGCGCG
TGGGGTCGTG
GACGGTTTTC
GCGAGAAGTT
TGGAGGATGT
TGCGGTAGTC
TGTGTACCTC
AATGATGTTG
CCAACTTGAA
TGTTCCTGTC
GAGAGTCGTC
CGCTAAAATT
GGCGTGCGCG
ATCGGATACA
TGATGCGTTT
GTTTTATTTT

CTGTTTGCCC
AATTCTATGG
GAAATCGACG
ACTCTTAAGA
TTCATCGCAC
GCGTTTAACT
CTGGGCAGGT
CGCTGGTTTG
TACGTGCTGA
GGTGGCCTGT
ATCTATGCAC
TTCTTACAAG
TCGGACGACC
GAACATCTGA
TCGCCATCAT
AGGATCCTCG
TCAGCGGCTG
GAAGAACTTG
ACGCCGTTCT
AGAGTGTGCG
TGCATTTACC
GCGGGTTCTG
GACGAGGTGC
CAGGGTCTCA
AGGCGTGGAA
TTGCTCCCTA
AGGTTCATCA
GATGGTGATG
GGGACGTGCC
ACCGGTCCGT
GATGAAGCAG
ACCTGTCTAG
TTTGACATCA
GATGCCATTC
ACCTACGTGG
GAGGACGACG
CATTTGCCCA
AGACACGCTA
GCAAAAGGCA
AGAAATAACA
ACAGACAAGT
TCTCCGCTCC
TTTGCTAAAC
GAAAAGTGGC
TGCATCGGTG
TCATACTATC
AGCACCGGCC
GCTGCGTCCC
CATCATGTCA
GGGGTTTCAA
CCAGATCTTG
GACTTCAAAG
GGTCGCTATT
AACTCTACGG
GGGTCCACCC
ATCCTGTCTA
GAGTTCTCGT
GCGTATCTGT
CGTGCGCGCC
CCCCCGGGCC

48

ATGTAGGTAA
CTGGAATAAA
TTCTGTGCGC
AACAGTATTG
TAGCCCACCG
CGCCCATCGC
GCCTTGAAGC
CCGCCAACCT
ACTGCTGCCA
CGTCTGGCGA
AGCATATGGT
ACCAGCTAAA
TCGTGCTGTA
ATTTGATGCT
TTCTAGGCTG
CGGCCCTCGC
CAATACTCAT
TAGTTGGAAT
TCATGTCCAT
GGTACTGCGG
ACACCCACTT
GTTCTTGTAG
TGGAACAAGT
CCCCCCTTGA
TTAGGGGAAA
CCTGCAAAGA
TCGGCCCACC
TTATTTACAC
GGTTCAACGT
GGGTTCGCAT
CGTATTGCAA
GAGACTTCAA
TGCCTCAAAC
AGCCAGATTA
AAAAACCTGT
CCATCACTAT
CTAAAGATTC
TCTTTGCGTA
CACCCGTCAA
AAGAATGCAC
GTGTTGTAGA
CCAAGGTCGC
TCCCAGTAGA
CAGATCGGCT
CCGGCTATAT
TCACAAAATT
GAATTGAGGT
TCCCACACGC
CCTCCAGATA
GCCCCGGAAA
AAGCCTATCT
AAGTTCGACT
TCACCTGGTA
TGTACTTGGA
ACTGGGGGGC
GCGCGTACCA
TGGATGACCC
ATGAGTTCAC
AGGAAGGGAA
CTGTCATTGA

GTGCCCACCC
TGGGAACAGG
ACAGGCTGTG
CGGGAAGAAG
AGCAGTGTTG
CCTCGGAAAG
TGATCTCGCA
TCTTTATGAA
CGACTTACTG
CCCGATCACC
GCTTAGTTAC
GTTTGAGGAC
TGCCGAGTCT
GGGGTTTCAG
TAGAATAATA
CTATCACATG
GGACAGCTGT
AGCGCAGTGC
GTGGGAAAAA
GGCCCCGGCT
CCACCAGCAT
TGAGTGCAAA
CCCGTATAAG
TCCAGGTAGA
TGAAGTTGAA
GATCAACATG
CGGTGCTGGG
ACCAACTCAC
CCCGGCAGGT
CCTAGCCGGC
TCACCTTGAT
GCAACTCCAC
TCAACTGAAG
CAGGGACAAA
TAGGTATGGG
TGACTCCAGT
ACTCAACAGG
TGACCCACAC
CCTCGCAGTG
GGTTGCTCAG
TTCTCTCCGC
ACACAACTTG
ACTTGCACCT
GGTTGCCAGC
GGTGGGCCCT
TGTTAAGGGC
AGACTGCCGG
TTTCATTGGC
CCTCCCGCGC
AGCCGCAAAA
CCACCCGGAG
AATGGTCTGG
TCAGCTTGCC
CCCCTGCATG
TGACCTCGCG
TGGTGAAATG
AGTTAAGTAC
CGGAAACGGT
AATTTATAAG
ACCAACTTTA



10

15

20

25

30

35

40

45

50

55

11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701

GGCCTGAATT
TTTGTGGATG
ATTTTGTTTG
TCCGCGATAC
GGCCTTTCTT
GATACTTTGG
CCGCATCATG
GTCTCGCATT
CGAGACCTGT
TTCAAATGTA
CCCTGGTTCC
CATATTTTCC
AATACTACGT
GTGAATTACA
CCCGGTAGGT
GAGCTAGGGT
GCCTGGTTGG
ATAGGGAATG
GACGGGCAGA
TACCAACATC
TCCTCGTGGT
TCAGTTCGAG
TCCAAGACAT
CTCAGTGCCG
ATGAGAATTA
CTGAGATGAG
TGTGTGTCAA
TGGTCGACCA
TTTTAGCCTG
TGCTTGACCG
TTTGCTGTGC
TTGACGCTAT
GAGAGTTTTG
AGCCATTTCT
CGGTATGTCC
ATTAGGTTTG
CTTCTGGACA
GGCAAAGTTG
GTGGCAACCC
GTCATGATAG
TGATGATATA
TCTTCCTGAA
ATAAGGTCGC
TAGAAACCTG
TTCTGGCCCC
ATAACCACGC
CCGGGTTAAA
TTGTCAAATA
CCAGTCAATC
GGCAAGGGAC
GCGACTGAAG
TCAATCCAGA
ATAAGTTACA
ACAGCATCAC
14761 AAGAATGTGT
14821 GGCGACCGTG
14881 AAAAA

GAAATGAAAT
CTTTCACGGA
GCTTCACCAT
TCCGTGCGCG
TCCCAGTGCC
CACCATAAGG
GAAAAAGCAG
AGTAGTTTGG
AAATATTTGG
ACCATAGTGT
CGGCCAAAGC
TCTGTTGCAG
ACTGTTTTTG
CGGTGTGTCC
CTCTTTGGTG
TTATGGTACC
CGTTCTTGTC
TAAGTCGAGT
ACACCACCTT
AAGTCGACGG
TGGTTTTAAA
TCTTGCAGAC
CAGTTGCCTT
TACGGCGATA
TTTACATTCT
TGAAAAGGGA
TTTTACCAGC
TGTGCGGTTG
TCTTTTTGCC
CGGGCTGTTG
TCGTCAACGC
GTGAGCTGAA
TTATCTTTCC
TTGACACAGT
TAAGTAGCAT
CAAAGAATTG
CTAAGGGCAG
AGGTCGAAGG
CTATAACCAG
CACGGCTCCA
TGCCCTAAAG
TTGTGCTTTC
GCTCACTATG
GAAATTCATC
TGCCCACCAC
ATTTGTCGTC
AAGCCTCGTG
TGCCAAATAA
AGCTGTGCCA
CGGGAAAGAA
ATGATGTCAG
CCGCCTTTAA
CTGTGGAGTT
CCTCAGCATG
GGTGAATGGC
TGGGGGTGAG

GGGGTCCATG
GTTCTTGGTG
CGCCGGTTGG
CCCTGCCATT
AAGTGGACAT
TGTCAACCCT
GGCAGGCTGC
ATGTGGTGGC
CCTCCCGGCT
ATAATAGCAC
GTCATGATTT
CTTCTTGTAC
GTTTCCGCTG
ACCTTGCCTC
CAGGATAGGG
GCCTGGCCTC
CTTCAGTTAC
TTATGTTGAC
GCCTCGTCAT
CGGCAATTGG
TGTCTCTTGG
ATTAAGACCA
AGGCATCGCG
GGGACACCTG
TCTGATCTCC
TTTAAGGTGG
TACGTCCAAC
CTCCATTTCA
ATTCTGTTGG
CTCGCAATTG
CAGCAACGAC
TGGCACAGAT
CGTTTTGACT
CGCTTTAGTC
CTACGCGGTC
CATGTCCTGG
ACTCTATCGT
TCATCTGATC
AGTTTCAGCG
GGAAAGGTGC
GTGAGTCGCG
ACCTTCGGGT
GGAGCAGTAG
ACCTCCAGAT
GTTGAAAGTG
CGGCGTCCCG
TTGGGTGGCA
CAACGGCAAG
GATGCTGGGT
AAATAAGAAG
ACATCACTTT
TCAAGGCGCT
TAGTTTGCCT
ATGGGCTGGC
ACTGATTGAC
ATTTAATTGG

CAAAGCCTTT
TCCATTGTTG
CTGGTGGTCT
CACTCTGAGC
TCCCACCTGG
GATTGATGAA
CTGGAAACAG
TCATTTTCAG
GCCCATGCTA
TTTGAATCAG
TCAGCAATGG
TCTTTTTGTT
GTTAGGGGCA
ACCCGGCAAG
TATGACCGAT
TCCAGCGAAG
ACGGCCCAGT
ATCAAACATC
GACAACATTT
TTTCACCTAG
TTTCTCAGGC
ACACCACCGC
ACTCGGCCTC
TGTATGTTAC
TCATGCTTTC
TATTTGGCAA
ATGTCAAGGA
TGACACCTGA
CAATTTGAAT
CTTTCTTTGT
AGCAGCTCCC
TGGCTAGCTA
CACATTGTCT
ACTGTGTCTA
TGTGCCCTGG
CGCTACGCGT
TGGCGGTCGC
GACCTCAAAA
GAACAATGGG
TTTTGGCGTT
GCCGACTGCT
ACATGACTTT
TTGCACTCCT
GCCGTTTGTG
CCGCAGGCTT
GCTCCACTAC
GAAAAGCTGT
CAGCAGAAGA
AAGATCATCG
AAAAACCCGG
ACCCCTAGTG
GGGACTTGCA
ACGCATCATA
ATTCTTGAGG
ATTGTGCCTC
CGAGAACCAT

49

TTTACAAAGT
ATATCATTAT
TTTGCATCAG
AATTACAGAA
GGAACTAAAC
ATGGTGTCGC
GTGGTGAGCG
CATCTAGCCG
CACAACCTGC
GTGTTTGCTA
TTAATAGCTG
GTGCTGTGGT
ATTTTTCTTT
CAGCCGCAGA
GTGAGGAGGA
GCCACTTGAC
TCCATCCCGA
AACTCATCTG
CAGCCGTGTT
AATGGCTTCG
GTTCGCCTGC
AGCGGCAAGC
TGAGGCGATT
CATCACAGCC
TTCTTGCCTT
TGTGTCAGGC
GTTTACCCAA
GACCATGAGG
GTTTAAGTAT
GGTGTATCGT
ATCTACAGCT
AAAAATTTGA
CCTATGGTGC
CCGCCGGGTT
CTGCGTTGAC
GTACCAGATA
CTGTCATCAT
GAGTTGTGCT
GTCGTCCTTA
TTCTATTACC
AGGGCTTCTG
CGCGCACTTT
TTGGGGGGTG
CTTGCTAGGC
TCATCCGATT
GGTCAACGGC
TAAACAGGGA
GAAAGAAGGG
CTCAGCAAAA
AGAAGCCCCA
AGCGGCAATT
CCCTGTCAGA
CTGTGCGCCT
CATCTCAGTG
TAAGTCACCT
GCGGCCGAAA

TGGCCAACTT
ATTTTTGGCC
ATTGGTTTGC
GATCTTATGA
ATCCTTTGGG
GTCGAATGTA
AGGCTACGCT
CCATTGAAGC
GCATGACAGG
TTTTTCCAAC
TACATTCCTC
TGCGGGTTCC
CGAACTCACA
GATCTACGAA
TGATCATGAC
TAGTGTTTAC
GATATTCGGG
CGCCGAACAT
TCAGACCTAT
TCCCTTCTTT
AAACCATGTT
TTTGCTGTCC
CGCAAAATCC
AATGTGACAG
TTCTATGCTT
ATCGTGGCTG
CGCTCCCTGG
TGGGCAACTG
GTTGGAGAAA
GCCGTTCTGT
GATTTACAAC
TTGGGCAGTG
CCTCACTGCC
TGTTCACGGG
TTGCTTCGTC
TACCAACTTT
AGAGAAAAGG
TGATGGTTCC
GATGACTTCT
TACACGCCAG
CACCTTTTGA
CAGAGTACAA
TACTCAGCCA
CGCAAGTACA
GCGGCAAATG
ACATTGGTGC
GTGGTAAACC
GGATGGCCAG
CCAGTCCAGA
TTTTCCTCTA
GTGTCTGTCG
TTCAGGGAGG
GATCCGCGTC
TTTGAATTGG
ATTCAATTAG
TTAAAAAAAR
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Homep poctyma GenBank KU131558 (SEQ. ID. NO:8). KoHceHCycHasi TOCIENOBATEIBHOCTD

Koncencycnoit nocnenosarenpaocTd KIHK mramma PPCC MN 05-68 na 183 npucsoen

k/IHK ob6o3nauena SEQ. ID. NO:8 npexncrasinsier co0oii:

1 ATGACGTATA GGTGTTGGCT CTATGCCGTG ACATTTGTAT AGTCAGGAGC TGCGACCATT

6l
121
181
241
301
361
421
481
541
601
ool
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
lezl
les8l
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241

GGTACAGCCC
TTTAGGGATC
CCCTTTAACC
TATGGCGGAG
GAATCTCCAA
CCGGTGGACA
GCTTTCTGCG
AATGGTGCGG
GAATCTACAA
AGTGGCCGTT
TGTGTTAACT
GTGTGCTATG
GAAAGTCTCC
GTTGAAGTTG
GTCCCAGTTT
TGGCTGTCTC
GCTTCCACCG
CAAGCATGGT
GGTGACTGAT
CCGCCACTTA
AAGGGTTGAG
CAGTCACAAA
CACGGTCATT
TGCTAGCGCT
TGGTTGGCAC
CCTTCCCGAA
CATTCAAATC
GTACGTGCTT
CTCTTTGCTC
CCCAGATGCG
GATGCATTTA
TCGCCCGGCT
AGGAGGAGTT
TGAGGATTGC
ARAAGATTGAT
AAGGGTTTGC
GGTTGAGGCT
TCCTGTCGTG
GTCCAATTAC
CGTACTCTCT
TGGTCCGCGA
TCTGCTGAGA
GGTTGATCTA
AAGAGTTCAG
GGCTCCGCGT
TCCTAACGAT
GTCGATGACA
GGCGACATCT
GGTGGCACCC
GAAAGAAGTG
TGCATCCTCA
TCTGGGGGTG
TGACATTAAC
TCCGAAATAC

AAAACTTGCT
TATCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTCCCTGAGC
TTGCCGCGTG
ATCTTCCCAA
GTCGCAGCTG
GTTTATGAGC
TACGCCAACT
AATCTACCGC
GCTGACGTCT
TGGGCTCCTC
ATCGCGAACC
GCGTTCATAA
CCCGCCAATA
GAGGTTCAGA
GTCGCTGGCA
ACAAGTGGGC
AGGCTGGCGG
CCCAACACGT
TGGTACGGTG
CACCGCGCTT
AACAGGGCTG
TGCATTTCCG
AGAGTGAGAC
CTCAAGCTCC
AAGCTGGAAG
CCCCTTGAAT
GTCGAGGTTT
CCTAGCAGTG
TCCCCGGTCA
CATCCTGACC
TGCTGCCATC
CAGTACCTCC
CCTCCGAGCG
GCAACCCAGA
ACTCAAGAGC
TACTACCCGG
AAGTTGGAGG
CCCGCACTAC
CTAGTCAACG
AAAGCTTGGG
CCTCGAAAAA
AGGAAGGTCA
CGGGAAGATT
CCTCTGAGTG
TTGAGTGTGC
TTGAGTGAGC
AATCTGGCGG
CAGACTGTAT
GAGGGGCAAG
CTTGCACCTG
TCAGCTCAAG

GCACGGGAAC

ACCTTGCTTC

TACTTGATCG

ACTGCACACG

TTGGGGTGCT

CATTCCCCAC

TTGCACGAAT

AGATTTACAG

GGGGTTGCCG

CCCTACATGT

TCCCGCAGAG

ATGATATCGG

GTGGTGGGGA

GACTCCATGT

CCTTCGGGAG

CCGTCCCTGA

ACGATGAAAT
AGTACCTACA
CTATCGTTGT
ACGAACCTAG
CACCATTGGT
CTGGAAAGAG
TGCCTGTTCG
AGTGTCTCAA
CCATCGCCAA
CTTCTGATGA
CTGCGGCCTT
GCGTGCATTG
GTGTTCAGGG
CCGGATTTGA
CTATCCCAGC
ACACTGTGTG
AGGTGTGCTT
AAAACAAAAC
GTGGTGCAAC
CTGCGGACAC
CAACTAAACA
CTTCGGACAA
CACAAGGTGA
GGGTTGTTCG
CGAACGGGCT
ATCAGGCAAC
TCAAAAACTA
CGAGGTCTGT
GATCTGATTG
TGACTGTTAA
AGCCTGCACT
CGACCCCAGT
CAACCTTTGA
CAACAACGCC
GTGAGGCCTC
AAACTGAGGA
TGTCATCAAG
CCATTATTGA

GCCCTTCCGT
CGGAGTTGCA
GTGCACGTGC
ATGTCTCAGT
GGGCCTATTT
TGTCGAGTGC
GACCAGTGGA
AGCCGGTCAG
TTGGTACCCT
GAGTGACAAA
GCCCAAGCTT
TCATGACGCC
CAAGACAAAA
CTCCTTCCCG
CGGTGTCTCT
AGGCAACTGC

GACAGCCTTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TACAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACTCCCA
ATTGTCGGGC
CCCTTTCCGG
GAAGATTTTT
GTCATGTACG
TTTGAAACTG
CCCCACCACG
ATGCGGGTCG
TGGTGGCGCT

TCGCCGTGCC
ACGGAGGTTG
GCAGTTTTTC
CCTTCCTGGT
TAGCAAGGAT
GGCAAAGAAA
CGAAGCCCAG
GCGCTATTCT
CCGGATGGTG
TTGGGCTACC
GGACAGGAAC
GACTGTCTCT
CTGTTGTGAG
CCCTGCCTGC
CGCTCTGGCT
GACTGTTTCG
AGGGAAAATT
CAACCGGGCC
AAGTCTTGAG
CTCCTTTGAT
GCTCCATGTC
AGACTCGGTC
CGAGATTCAT
CGAGGAATAT
CGACGAGCTC
TTCAGAAATG
CCCACGGTGG
CAAGAGCTTG
TGGCAGCCCG
TGGGCCCCTT
TATGCCCGCG
TCCTGTACCG
GTCTTCACCG
GACGCACCAA
TCCCCTAGCA
AGTCCTGAGT
CAGCTCCCTG
CTCAGGCGGG

50

TGCCAATTCG
CAAGCTAATG
TCCGTTAAGG
TTTGAGGACC
GTGAAAATCT
GCACGCTCTG
CAGACCAAGA
CCGCCTGCCG
AATTCGAAAT
GACGAGGATC
GGAGCTTGTG
GTGACCCCTG
CATAAGGACG
CTTGACCGAC
GAAATGTCCG
CAATTCTATG
ATTAGCCTCT
ACCCCGGAAG
GAATGCTTGA
TGGAATGTTG
AACCGGTGCC
CCTCTGACCG
CACCGTGAGA
GGGCTCACGC
AGAGACCAGA
ATGGCCCGGG
ACACCGCCGC
CCAGGGGATA
ATTTTGATGG
GACCTTTCGA
TTGCAACATG
CGCAGAGCTG
CGACACAAAT
GACGAACCTC
CCGCCTCAGA
GAAGTCTCGG
TCAAGTGTAA
CCCTGCAGTG

TTCAGGGGAG

GTCTCTCCAA

CCAGGGTGTT

TCCTTCCTCT

AAGAGCCACT

GGGCCTGCTG

TTCAACAAAG

CAGTCTTGAA

CTGTCCCCGG

GAGCAACTCA

GCCCCTTTGA

TGGCCAAAGG

TCCCTAGGGA

CAGTGGACAT

AGTGCCCACA

TGTTTGACAT

GTTATCAAAC
GCCTCCGAGC
AGAGTTGGAT
TCCTCAGAAT
TCCGGTTCGG
GTGCGGCTGC
CGCACAAGGT
ATGGGAACTG
TTGAGACCAC
TTGTGAACGC
GTAGCGCCAA
GGATGTCCCC
GTTCTGGCCC
TGGCTGGGGT
GCAACTCCAA
CCCGTCACTT
GTCAAGTCAT
AGGTCGCGGC
CTAGGCTTGA
TGCTCCCTGG
GCGTTTTGGC
CCTTCTCGTT
GGCTGAACTC
CAACTGAACC
TGGAGATGGA
CAGCTGAGCA
CCACTCCACC
AGCCTGTCCC
GCGACAATGT
CACCATCCGA
TTTCTAGGTC
TGTCCCGACC
TTCAAGAGGT
TAGATTTGTC
ACATAGGTAT
ATATACCGTA
AGATCACACG
GGCATCTTCG
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3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
cl21
6181
6241
6301
6361
6421
6481
6541
6601
ceoel
6721
6781
6841

ARAAGGGAAAA
TGACCCTGCC
GCGCAACACG
GAAAATGATA
GCCTGCACCT
TGTTCCACGC
GGCGTCCCTT
GCGGGGGTTT
CACTGATTTG
AAGAAAGAAA
CCATCTCCCT
TTGGGGTTTT
TGGGTTTGCT
TTTTGGCTGC
CACTGCTTGT
CAAACCTTGG
TCTTGGCAGG
TGTTGCAGAT
CTGGGGATCT
GCGTGCGACC
GGACCCCATT
GCAACCCTCC
AACTGTAGTT
GGCGGGTGGG
ATTCCGAGCC
CGACCCCGAC
TGGTGTGGGG
GGGAGGAGGC
GCTTGCTGGG
GTGCACCAAC
GTGCATCTCC
TCAGGAAATT
GAGTTGTAAG
CCTTACCTGG
CACCATCCTA
CGTGGTGTTA
CACCCCCTAC
CGCACCAGAT
TCTGTTTACC
CTCATTGAAC
CGATGGGAAA
TTCCGGGGTC
TGATTGCCCG
TGGCCGTGCC
CGCCTTCTGC
GCTTGTCGGC
AGGCCAGTTT
ACCTAAGGTC
GGTACCTTCA
CACCGTCCAA
ACCCTTGGTT
GAGTGTTTTC
TCTGATGATC
CAGCCTTGGT
GCACGCAGTA
ACCAGTCCCA
TAGGTACCGC
TTTGCGATAC
TCATGAGTCG
CACTAAGTGG

GAAGCATGCC
ACGCAAGAAT
TCTGCTTACC
CTCGAGACAC
TCCGTGAGTG
ATCCTCGGGA
GAGGAAAAAC
GACGAGAGCG
TCGCCTTCAG
GCTGAAAGGC
GTTTTCTTCT
GCAGCTTTTA
CCCCTCTTGG
TGGTTGGCTT
GAATTTGACT
GACCCTGTTC
TTACTGGGCG
TGTGTCTTGG
TGTGTAAGAA
AGGTCGTCAC
TTTCTCGCTA
GAAAAACCCA
GCTCAGCCTT
GCGATGGTGG
CCTTTTTTTC
ACTTTCACTA
GACTTTGCCC
CCACACCTCA
GTTTACGTAA
CCATTCGCCG
CAACATGGCC
GCCTTGGTCG
GCTGATATGC
TTGCTCTGCG
TGGTTGGTGT
TTGGTCGCTC
GATATCCATC
GGAACTTATT
CCGTCTCAGC
ACCGTTAATG
ATTAAGTGTG
GGCTTCAATC
AATTGGCAAG
TATTGGCTAA
TTCACCGCGT
GTTCACACAG
TGTAATGTGG
CCGCTCGGTG
GATCTTTGTG
CTTCTATGTG
GCCGTGGGTT
TCCTTCGGAA
AGGCTCCTCA
GCGGCAACCG
ATGAATTTGA
GTAATCGCGT
TGCCTGCATG
TTTGCTGAGG
CTGACTGGTG
ACTGATTTTA

TCAGCATCAT
GGCTTTCTCG
AGGCGTTGCG
CACCGCCCTA
CAGAGAGCGA
AAATAGAAAA
CGGTGCACGA
TAACGGCTCC
GTGGTGTGGA
TCTTCGATCA
CACACCTCTT
CTCTATTTTG
GTGTGTTTTC
TTGCTGTTGG
CGCCAGAGTG
GCAGCCTTGT
GGGCACGCTA
CTGGAGCTTA
CTGCTCCCAA
TCATCGACCT
CTGGGTGGCG
TCGCGTTCGC
ATGATCCTAA
CCGAGGCAGT
CCACCGGAGT
CTGCTCTTCG
AACTGAATGG
TTGCTGCCCT
CTGCAGTGGG
TCCCTGGCTA
TTACCTTGCC
TTCTGATTTT
TGTGCGTCTT
TGTTTCCTTG
TTTTCTTGAT
TTTGGCTTCT
ATTACACCAG
TGGCCGCTGT
TTGGGTCCCT
TGGTCGGGTC
TGACTGCCGC
AGATGCTTGA
GGACTGCTCC
CATCTTCTGG
GCGGTGACTC
GATCAAACAA
CACCCATCAA
ATGTGAAGGT
CCTTGCTTGC
TATTTTTCCT
TTTTTATTTT
TGTTTGTGTT
CAGCAGCTCT
GTTTTGTCGC
GTACCTATGC
GTGGTGTTGT
GTGTTCTTGT
GGAAATTGAG
CCCTCGCCAT
AGTGCTTTGT

GCGCAGGGCT
TATGTGGGAT
CATCTTAGAT
TCCGTGTGGG
CATTACCATT
CGCCGGCGAG
CCAACCTGCC
GTCCGCTGGT
CGTGGACGGG
ATTGAGCCGC
CAAATCTGAC
TCTCTTTTTA
TGGGTCTTCT
CCTGTTCAAA
TAGGAACGTC
TGTGGGCCCC
CATCTGGCAT
TGTGCTTTCT
TGAAATTGCC
GTGCAACCGG
CGGGTGCTGG
CCAGTTGGAT
CCAAGCCGTA
CCCGAAAGTT
GAAGGTTGAT
GTCTGGTTAC
ATTAAAAATC
GCATGTTGCT
GTCTTGCGGT
CGGACCTGGC
CTTGACAGCA
TGTTTCCATC
GCTCGCAATC
CTGGTTGCGC
TTCTGTAAAT
AGGCCGTTAC
CGGCCCTCGC
CCGCCGCGCT
TCTTGAGGGC
CTCCATGGGC
ACATGTCCTT
CTTTGATGTA
TAAGACCCAA
TGTCGAACCC
CGGGTCTCCA
ACAAGGAGGA
GCTGAGCGAA
TGGTAGCCAC
TGCCAAACCC
CCTGTGGAGA
GAATGAGATT
ATCTTGGCTC
TAATAGGAAC
AGACCTAGCG
CTTCCTGCCT
GCACCTCCTT
TGGCGATGGG
GGAAGGGGTG
GAGACTCAAT
TTCTGCTTCC

51

TGTGATGCGG
AGGGTTGACA
GGCAGGTTTG
TTTGTGATGC
GGTTCAGTTG
ATGCCCAACC
GAAGACTCCC
ACAGGTTGCG
GGGGGGGCGT
CAGGTTTTTA
AGTGGTTATT
TGTTACAACT
CGGCGTGTGC
CCTGTGTCCG
CTTCATTCTT
GTCGGTCTCG
TTTTTGCTTA
CAAGGTAGGT
TTCAACGTGT
TTTCGTGCGC
ACCGGCCAAA
GAAAAGAGGA
AAGTGCCTGC
GTCAAAGTTT
CCTGAGTGCA
TCCACCACAA
AGGCAAATTT
TGCTCGATGG
ACCGGCACCA
TCTCTCTGCA
CTTGTGGCAG
GGAGGCATGG
GCCAGCTATG
TGGTTCTCTT
ATGCCTTCAG
ACTAATGTTG
GGTGTTGCCG
GCGTTGACTG
GCTTTCAGGA
TCTGGCGGAG
ACGGGCAACT
AAAGGAGATT
TTCTGCAAGG
GGTGTCATTG
GTGATCACCG
GGCATTGTTA
TTAAGTGAGT
ATAATTAAAG
GAATTGGAAG
ATGATGGGAC
CTTCCAGCTG
ACACCATGGT
AGATTGTCAC
GCGACCCAAG
CGGGTGATGG
GCCATAATTT
GCGTTCTCTG
TCGCAATCCT
AACGAGGATT
AACATGAGGA

CTAAGCTTAG
TGCTGACTTG
GGTTCCTCCC
TGCCTCACAC
CCTCTGAAGA
AGGGGCTCTT
GGATGCCGTT
CTGACTCACC
TACGGGCGGT
ACCTCGTCTC
CTCCGGGTGA
ACCCATTTTT
GCATGGGGGT
ACCCAGTCGG
TTGAGCTTCT
GTCTTGCCAT
GGCTTGGCAT
GTAAAAAGTG
TCCCTTTTAC
CGAAAGGCAT
GTCCCATTGA
TCACGGCCAG
GGGTGTTACA
CCGCTATCCC
GGATCGTAGT
ACCTCGTCCT
CCAAGCCTTC
CGTTGCACAT
ACGATCCGTG
CGTCCAGGTT
GCTTCGGTCT
CTCATAGGTT
TTTGGGTACC
TGCACCCCCT
GAACCTTAGC
TTGGTCTTGT
CCTTGGCTAC
GCCGTACCGT
CTCGAAAGCC
TGTTCACTAT
CAGCCAGGGT
TCGCCATAGC
ACGGGTGGAC
GAAATGGGTT
AAGCCGGTGA
CGCGCCCCTC
TCTTTGCTGG
ACATATGCGA
GAGGCCTCTC
ATGCCTGGAC
TACTGGTCCG
CTGCACAAGT
TCGCCTTCTA
GGCATCCGTT
TTGTGACCTC
TGTACTTGTT
CGGCTTTTTT
GCGGGATGAA
TGGATTTCCT
ATGCAGCGGG
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6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8l6l
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
95001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9¢6l
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441

CCAATTCATT
GGTCGACAAG
CCAACTCTCG
CGACCTGAAG
TGGGTCCAAA
CGTACCCATC
AGATCGTTTG
CGGAAAGAAA
CCATGACAAT
CGAGAAGGGA
CTCCCCATCC
GGAAGCTGCA
GACAGCCAGA
GGAGCAGTGT
GTTGTTACTG
CCTGTAAATT
CACCCGGTCG
CTTATAGACG
CCGGGAAATA
GAGATCGCAC
GAAATTGGTC
GTTTTACAGA
CCAGTGCACG
GTCTTGGCTA
GTCCTTGATT
GAGGATGCCG
CCAGGAGTTC
ATTCATCGGC
TTTCCAACCA
CGGGAAAACT
AAGACTAGGA
AGTGGCGTCA
AACAAATTTA
TCCTGCGATC
CTTGCCTGTG
GTCACGCAAT
TCTGTGTCAA
TTTAAAAGTG
ATGCTCAAGG
CCCACTATGC
ACGGACCCAA
AATGGGCGCC
AAGGCAAGCA
GCTTGTCTAG
GCCCGCAAGG
CTCAGGTCTA
CCGTACGCTA
TGTCCGGTCA
CCCCCCCTTG
CCTCCGCGGA
TACCAAACCC
CTACCAGACG
GTTGCTGTTG
AAAACATACT
CAGACTATGC
ACAACGCTGC
GGTTGGTGTC
GTCTTGAGGC
CCGGTGGGTT
ACCATCTGGA

GAGGCTGCCT
GTCCGAGGCA
CCCGGTGACA
GTTGGTAACA
ATGACCGTGG
CCCCTCCCAC
AATAAAAAGA
TACCAGAAAT
ACAGACGCGT
ACTCTGTGTG
GGCAAGAAGT
AAGCTCTCCG
GAACTGGAGA
TTAAACTGCT
AGACAGCGGT
TAAAAGTGGC
CAAGACCGGT
TCTTGATCTC
CTGGGATCGA
TCAGTGCGCA
TCCCTTATAA
ATACAAGGTT
CGGCTGCCTG
CAACCATGCC
ACCTTGACTC
CATTAAGAGA
TTCGCCTTGT
CTTCCACCTA
AGGACATCCA
GGCAGACTGT
CAATACTCGG
CCCAGGGCTT
AGGAGCTACA
GATCCACACC
CTGAGGAACA
CCGGCGCGGT
ACACCATTTA
GTCACCCTCA
TTCAACCCCT
CAAACTACCA
GAAAGACAGC
AGCTAGTCCC
ATGTTTCTGA
AGCATGATCC
ACGGCTACAG
ATTATGAGGG
CCGCCTGTGG
TAATCTGGTG
GGAAAGGTAC
CCGTGATCAT
GCCGCGGATT
GTGATTATGC
CTTCTAACGT
GGCTCCTTCA
TTGACATGAT
AATTCCCTGC
CTGGCAAGAA
TTCTTAGCAA
TTGATTCCCA
GGTTTGGGCA

ATGCCAAAGC
CTTTGGCCAA
TTGTTGTCGC
CCAAGCACAC
CGCGCGTCGT
CGAAGGTTTT
AGAGGCGCAG
TTTGGGACAA
GGGAGTGCCT
GGCATACTAC
TCCTGGTCCC
TGGAGCAGGC
AACTAAAARAA
AGCCGCCAGC
AAAAATAGTC
TAGTGAGGTT
TGATGGTGGT
CGGCGCTGAT
CGGCACGCTT
GATAATACAG
GCTGTACCCT
CGGGGACATT
CCTCACGCCC
CTCCGGTTTT
CAGGCCTGAC
CCTTTCCAAG
GCGTAAGTAC
CCCTGCCAAG
GGGCGTCCCT
CACCCCTTGT
CACCAATAAT
TATGAAAAAG
AACTCCGGTC
TGCGATTGTC
TCTACCATCG
GACTAAGAGA
TAGTTTGGTG
CGGCCTTCTG
GATCGTCTAT
CTGGTGGGTT
CATAACAGAC
CCACCGTGAC
ATACTACGCT
TGAATGGTTT
CTTTCCCGGC
GAAGAAGTCG
CCTCGACGTC
TGGTCATCCG
AAGCCCTCTA
GCACGTAGAG
AGTCTCCGTT
TAGTACCGCC
GTTACGCAGC
ACAGGTCCAG
TAAGGCTTTG
CCCCTCCCGC
TTCCTTCCTG
AACTACCCTC
TTGCTATGTT
GAACATCTGT

ACTTAGAATA
ACTTGAAGCT
TCTTGGCCAT
TCTCCAAGCC
CGACCCGACC
GGAGAACGGT
GATGGAAGCT
GAATTCCGGT
CAGGGTTGAT
CATTGAGAAT
TGCCAACTCA
CCTTGGCATG
AATAATTGAC
GGCCTGACCC
AAATATCACA
GAGCTAAAAG
GTTGTGCTTC
GCATCTCCTA
TGGGATTTTG
GCTTGTGACA
GTTAGGGGCA
CCTTATAAAA
AATGCCACTC
GAGTTGTACG
TGCCCTAAAC
TATGACTTGT
CTATTTGCTC
AATTCTATGG
GAAATCGACG
ACCCTCAAGA
TTCATTGCAT
GCGTTCAATT
TTAGGCAGGT
CGCTGGTTTG
TACGTGCTGA
GGTGGCCTGT
ATATATGCAC
TTTCTGCAAG
TCGGACGACC
GAACATCTGA
TCACCATCTT
AGGATTCTCG
TCGGCGGCCG
GAAGAACTTG
CCGCCGTTCT
AGAGCGTGCG
TGCATTTATC
GCGGGTTCTG
GATGAGGTGT
CAGGGTCTTA
AGGCGTGGCA
TTGCTCCCCA
AGGTTCATCA
GATGGTGATG
GGGACGTGCC
ACCGGCCCGT
GATGAAGCAG
ACCTGCCTGG
TTTGACATTA
GACGCCATTC

52

GAACTTGCCC
TTTGCCGACA
ACGCCTGTTG
ATTGAGACCA
CCCACGCCCC
CCAAACGCTT
GTCGGCATCT
GATGTGTTTT
AACTCTGCCG
AAAACCTACA
GAGGGCGGAA
ATGAATGTCG
AAACTCCAGG
GCTGTGGTCG
GCCGGACCTT
ACGCGGTCGA
TGCGCTCCGC
AGTTACTCGC
AGGCCGAGGC
TTAGGCGCGG
ATCCCGAGCG
CCCCCAGTGA
CGGTGACTGA
TGCCGACCAT
AGTTGACAGA
CCACTCAAGG
ATGTGGGCAA
CTGGAATAAA
TCCTGTGCGC
AACAGTATTG
TGGCCCACCG
CGCCCATCGC
GCCTAGAGGC
CCGCCAATCT
ACTGCTGCCA
CGTCTGGCGA
AGCACATGGT
ACCAGCTAAA
TCGTGTTGTA
ATCTTATGTT
TTCTAGGCTG
CGGCCCTTGC
CGATACTCAT
TGGTCGGAAT
TCTTGTCTAT
GATACTGCGG
ACACCCATTT
GTTCTTGTAG
TGGAACAAGT
CTCCACTCGA
TTAGGGGAAA
CTTGTAAAGA
TCGGTCCACC
TCATTTACAC
GGTTCAACGT
GGGTTCGCAT
CGTATTGCAA
GAGATTTCAA
TGCCTCAGAC
AACCAGATTA

AGCTGGTGCA
CCGTGGCACC
GCAGTGTCTT
GGGTCCTTGC
CACCCGCACC
GGGGGGATGA
TTGTTATGGG
ATGAGGAGGT
ACTTTGATCC
ATATCTACGC
AAGTCCAGTG
ACGGTGAACT
ACCTGACCAA
CGGCGGCTTA
CACCCTAGGA
GCATAACCAG
AGTTCCTTCG
TCGCCACGGG
CACCAAAGAG
CGACGCACCC
GGTAAAAGGA
CACTGGAAGC
TGGGCGCTCC
TCCAGCATCT
GCACGGCTGT
CTTTGTTTTG
GTGCCCGCCT
TGGGAACAGG
TCAGGCCGTG
TGGGAAGAAG
GGCAGCGTTG
CCTCGGAAAA
TGACCTTGCA
TCTTTATGAA
CGACTTACTG
CCCGATTACT
GCTCAGTTAC
GTTTGAGGAC
TGCCGAGTCT
GGGTTTTCAG
TAGAATAATA
CTACCATATG
GGACAGCTGT
GGCGCAGTGT
GTGGGAAAAA
GGCCCCGGCT
CCACCAGCAT
TGAGTGCAAA
CCCGTACAAG
CCCAGGTAGA
CGAAGTTGAA
GATCAACATG
TGGTGCTGGT
GCCAACTCAT
TCCAGCAGGC
CCTGGCCGGL
TCATCTTGAC
ACAACTCCAC
TCAACTGAAG
TAGAGACAAA
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10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041

CTTGTGTCCA
CAAGTCCTCA
CAAGGCGCCA
CAAAGGGCCC
AGGCAATTGC
CACCGTGACG
GCTCTAGGCA
GCCGTTTGTG
GGATTTTATT
CACTGGCCCG
CTTCGCCCTG
TCAGTGTTCC
GAGGCTCAAA
GAGTACCTTG
GACGTCAAAG
TTCCTCCCCA
GCAGTTTGCA
ACCCAGTCTA
AAAGATAAGA
AGCTATGCCT
GGCCCTGCCC
GTCACCCCTT
CCTCCCGGGT
AAACACACCT
GAGGACTGGG
GCCACTGCCG
GGCCTAGACT
TTTGTGGATG
ATTTTGTTTG
TCCGCGGTAC
GGCCTTTCTT
GATGTTTTGG
CCGCACCATG
GTCTCGCATT
TGAGACCTGC
GTCAAATGTA
CCCTGAATCC
CATATTTTCC
AACACTACGT
GTGAATTACA
TCACGCAGGT
GAGCTAGGGT
GCCTGGTTGG
ATAGGGAATG
GACGGGGAGA
TACCAGCATC
TCCTCCTGGT
TCAGTTCAAG
TCCAGGACAT
CTCCGTGCCG
ATGAGAATTA
CTGAGATGAG
TGTGTGTTAA
TGGTCGACCA
TTTTAGCCTG
TGCTTGACCG
TTTGCTGCAC
TTGACGCTAT
GAGACCTTTG
AGCCATTTCC

TGGTCAACAC
CCCCCTACCA
CATTTGATGT
TTGTTGCTAT
AGAGCTTGTT
AGCAGCTGAC
ATGGGGATAA
CAGACCTGGA
TCTCGCCTGA
TGGTGACAAC
TCCATGAGTA
TAGGCACTCC
TGCTTCCGGA
ATGATCGGGA
GCACTACCGT
AGGAATCGGT
CATTGACAGA
AGTGCTGGAA
CGGCCTATTT
CGTACATCCG
TTTGCAACAG
ATGATTATGG
ACAAGATTCT
GGGGATTTGC
AGGATTACAA
CCAGCATGAG
GAAATGAAAT
CCTTCACGGA
GCTTTACCAT
TCCGTGCGCG
TCTCAGTGCC
CACCATAAGG
GAAAAAGCAG
AGTGGTTTGG
AAATACTTGG
ACCATAGTGT
CGGCCGAAGC
TCCGTTGCAG
ATTGTTTTTG
CGGTGTGCCC
CTTTTTGGTG
TCATGGTTCC
CGTTCCTGTC
TGAGTCGAGT
ACACCACCTT
AAGTCGACGG
TGGTTTTAAA
TCTTTCGGAC
CAGCTGTCTT
CACGGCGCTA
TTTACACTCC
TGAAAAGGGA
TTTTACCAGC
TGTGCGGCTG
TCTTGTTGCC
CGGGCTGCTG
TCGTCAGCGC
GTGAGCTGAA
TCATCTTTCC
TTGACACAGT

AACCCGTGTA
CAGGGACCGA
GGTTACACTG
CACCAGGGCA
TGATCTTCCT
CGTGTTAGAT
ATTTAGGGCC
AGGGTCTAGC
TTTGACACAG
CCAGAACAAT
TAGCCGTGCG
TGGGGTTGTG
GACAGTCTTC
GCGAGAAGTT
TGGGGGATGT
TGCGGTAGTT
TGTGTACCTC
AATGATGTTG
TCAACTTGAA
AGTTCCTGTT
GAGGGTTGTC
TGCCAAAATC
GGCGTGCGCG
ATCGGATATA
TGATGCGTTT
GTTTTATTTT
GGGGTCTATG
ATTTTTGGTG
CGCTGGCTGG
CCCTACCATT
AGGTGGACAT
TGTCGACCCT
GACAGGCTGC
ATGTGGTGGC
CCTCTCGGCT
ATAATAGCAC
TTCATGATTT
CTTCTTGCAC
GTTTCCACTG
GCTTTGCCTC
CAGGATAGGG
GTCTGGCCTC
CTTCAGCTAC
TTATGTTGAC
GCCTCGTCAT
CGGCAATTGG
TGTCTCGTGG
ATCAAAACCA
AGGCATGGCG
GGGACACCCG
TCTGATCTCC
TTCAAGGTGA
TACGTCCAAC
CTCCATTTCA
ATCTTGCTGG
CTTGCGATTG
CAACCAGAAC
TGGCACAGAA
CGTGTTAACT
CGGTCTGGTT

ACCTACGTGG
GAGGACGGCG
CATTTGCCCA
AGACATGCTA
GCAAAAAGCA
AGAAATAACA
ACAGACAAGC
TCCCCGCTCC
TTTGCTAAGC
GAAAAGTGGC
TGTGTCGGTG
TCATACTATC
AGCACCGGCC
GCTGAGTCCC
CACCATGTCA
GGGGTTTCGA
CCAGACCTTG
GACTTCAAGG
GGCCGCCATT
AATTCTACGG
GGGTCCACCC
ATTTTGTCTT
GAGTTCTCGC
GCGTATTTGT
CGTGCGCGCC
CCCCCGGGCC
CAAAGCCTCT
TCCATTGTTG
CTGGTGGTCT
CACTCTGAGC
TCCCGCCTGG
GATTGATGAA
CTGGAGACAG
TCATTTTCAG
TCCCATGCTG
TTTGAATCAG
TCAGCAATGG
TCTTTTTGTT
GTAAGGGGCA
ACCCGACAAG
CATGACCGAT
TCCAGCGAAG
ACGGCCCAGT
ATCAAGCACC
GACAACATTT
TTTCACCTAG
TTTCTCAGGC
ACACTACCGC
ACTCGCCCTC
TGTACATCAC
TCATGCTTTC
TATTTGGCAA
ATGTCAAAGA
TGACACCTGA
CAATTTGAAT
CTTTCTTTGT
CACAGCTCTC
TGGCTGGGAG
CACATTGTCT
ACTGTGTCTA

53

AAAAACCTGT
CCGTCACAAT
CTAAAGATTC
TCTTTGTGTA
CACCCGTCAA
AAGAGTGCAC
GCGTTGTAGA
CCAAGGTTGC
TTCCGGTAGA
CAGACCGGTT
CCGGCTATAT
TCACAAAATT
GAATTGAGGT
TCCCACACGC
CCTCTAAATA
GCCCCGGGAA
AAGCTTATCT
AGGTTCGACT
TCACCTGGTA
TATATCTGGA
ATTGGGAAGC
GTGCATACCA
TTGACGACCC
ACGAGTTCAC
AGAAAGGGAA
CTATCGTTGA
TTGACAAAAT
ATATCATCAT
TCTGCATCCG
AATTACAGAA
GGAACTAAAC
ATGGTGTCGC
GTGGTAAGCG
CATCTTGCCG
CACAATCTGC
GTGTTTGCTA
CTAATAGCTG
GTGCTGTGGT
ATTTTTCCTT
CAGCCTATGA
GCAGTGAGGT
GCCACCTGAC
TCCATCCCGA
AACTCATCTG
CAGCCGTATT
AATGGCTGCG
GTTCGCCTGC
AGCATCAGGC
TCAGACGATT
TGTTACAGCC
TTCTTGCCTT
TGTGTCAGGC
GTTCACCCAA
AACCATGAGG
GTTTCAGTAT
GGTGTATCGT
ATCTTCAATT
ACAAATTTAA
CATATGGTGC
CCGCCGGGTA

CAAGTATGGG
TGACTCAAGT
ACTCAACAGG
TGACCCACAC
TCTCGCAGTG
GGTTGCTCAG
TTCTCTCCGC
ACACAACTTG
ACTTGCACCT
GGTTGCTAGC
GGTGGGCCCC
TGTTAGAGGC
AGATTGCCGG
CTTCATTGGC
CCTCCCGCGT
AGCCGCAAAA
CCACCCAGAG
GATGGTCTGG
CCAGCTTGCA
CCCTTGCATG
TGACCTCGCA
TGGTGAAATG
AGTCAGGTAC
CGGAAACGGT
AATTTACAAA
ACCAACTTTG
CGGCCAACTT
ATTTCTGGCC
ACTGGTTTGC
GATCCTATGA
ACCCCTTGGG
GTCGAATGTA
AGGCTACGTT
CCATTGAAGC
GCATGACAGG
TTTTTCCAAC
TGCATTCCTC
TGCGGATTCC
CGAGCTCACG
GATCTATGAA
CGACCACGAC
CAGTGTTTAC
GATATTTGGG
CGCCGTTCAC
TCAGACCTAC
TCCCTTCTTT
AAGCCATGTT
TTTGTTACCC
CGCAAAAGCC
AATGTCACGG
TTCTATGCTT
ATCGTGGCCG
CGCTCTTTGG
TGGGCAACCG
GTTGGGGAGA
GCCGTTCTGG
GATTTACAAC
TTGGGCAGTG
ACTCACCACT
TTATCACGGG
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14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421

Homep noctyna GenBank KU131557 (SEQ. ID. NO:9). KoHceHcycHasi mOCien0BaTeIbHOCTh

CGGTATGTTT
ATTCGGCTTG
CTTCTGGACA
GGTAAGGTTG
GCGGCAACCC
GCTATGATAG
TAATGATTTA
TCTTTCTGAA
ATAAGGTCGC
TAGAAACCTG
TTCTGGCCCC
ATAACCACGC
CCGGGTTGAA
TTGTCAAATA
CCAGTCAACC
GGTAAGGGAC
GCGACTGAGG
TCAATCCAGA
ATAAGTTACG
ACAGCACCAC
AAGAATGCGT
GGCGACCGTG
AAAAAAAADMA

Koncencycnoit nocnenosarensHocty k/IHK mramma PPCC SD 11-21 na 183 npucsoen

TGAGTAGTAT
CGAAGAACTG
CTAAGGGCAG
AGGTCGGAAG
CTTTAACCAG
CACGGCTCCA
TGCCCTGAAG
TTGTGCTTTT
GCTCACTATG
GAAATTCATC
TGCCCACCAC
ATTTGTCGTC
AAGCCTCGTG
TGCCAAATAA
AGCTGTGCCA
CGGGAAAGAA
ATGACGTCAG
CTGCCTTTAA
CTGTGGAGTT
CTTCAGCGTG
GGTGAATGGC
TGGGGGTAGA
AAMA

CTACGCGGTC
CATGTCCTGG
ACTCTATCGC
TCACCTGATC
AGTTTCAGCG
CAAAAGGTGT
GTAAGTCGCG
ACCTTCGGGT
GGAGCAGTGG
ACCTCCAGAT
GTCGAAAGTG
CGGCGTCCCG
TTGGGTGGCA
CAACGGCAAG
AATGTTGGGC
AATTAAARAAG
GCATCACTTT
TCAAGGCGCT
TAGTTTGCCG
ATGGGCTGGC
ACTGATTGAC
GTTTAATTGG

TGCGCTCTGG
CGCTACTCTT
TGGCGGTCGC
GATCTCAAGA
GAACAATGGG
TTTTGGCGTT
GCCGACTGTT
ACATGACATT
TTGCACTCCT
GCCGTTTGTG
CCGCGGGCTT
GCTCCACTAC
GAAAAGCTGT
CAGCAAAAGA
AAAATCATCG
AAAAGCCCGG
ACCCCTGGTG
GGAACTTGCA
ACGCATCATA
ATTCTTGAGA
ACTGTGCCTC
CGAGAACCAC

k/IHK o6o3nauena SEQ. ID. NO:9 npencrasnsiet coOo0¥:

1 ATGACGTATA GGTGTTTGCT TTATGCCGCG GCATTTGTAT TGTCAGGAGC TGTGACCACT

6l
121
181
241
301
361
421
481
541
601
cel
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
lezl
les8l
1741

GGCACAGCCC
TTTAGGGGTT
CCTTTTAACC
TGTGGCAGAG
AAATCTCCAA
ACGGTGGACG
GCTTTCTGCA
GCTGGTACGT
AACCTTACAG
AGTGGCCGTT
CGTGCTGACC
GTGCGCCACG
AAAGGTTTCC
GTTGAAGTTG
GTCCCTTTTC
TGGTTGCCTC
GCTTTCGTTA
CAAACATGGC
AGTGGTTGAC
GCGCCACGTG
AAGAGTCGAG
CGGTTACAAG
CGCAGTTGCT
TGCTAGTGCC
CGGCTGGCAC
CCTTTCCGAA
TATTCAAATC
GTACATCCTT
CTCTTCACTT

GAAACTTGCT
TCTCCCTAAC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACACG
ATTTTTCCAA
GTCGCAGCCG
GTCTATGAAA
TACGCCAACT
AACTTACCAC
GCCGCCGTCT
TGGGCTCCTC
ACTGCGGAAC
ATCTTCACAG
TCTGCTGGCA
GAAGCTCAGT
GTTACTGGCA
CCGAATGGGC
AGACTGGCGG
CCCAACACGT
TGGTACGGTG
AGTCATGCTC
AACAAGACTG
TGCATCTCCG
AGAGTGAGAT
CTCAGGCTCC
AAGCTGGAAG
CCTCTTGAAT

GCACAGAAAC
GCCCTGCTTC
TTCTTGATCG
ACTGCACACG
TTGGGGTACT
CATTCCCCAC
TTGCGCGAAT
AGCTTTACAG
GGGGTTGCCG
CCCTACATGT
TCCCGCAGAG
ATGACATCGG
GTGGCGGGGA
GACTCTACAC
ACCTTGAGTG
CTGTCCCTGA
ATAAAGAAAT
AGTACCTGCA
CTCTTGTCGT
AAGAGCCAGG
TGCCTTTGTC
CTGGGCGGAG
CGCCCGCTCG
AGCTCCTTAC
CCATCATGAA
CCCCGGAAGA
CTGCGGCCTT
GTGAGCACTG
GCGTTCAGGG

CCGCGTTAAT
GTACCAGATA
CCGTTATCAT
GAGTTGTGCT
GTCGTCTCTA
TTCCATTACC
AGGGCTTCTG
TGTGCACTTT
TTGGGGGGTG
CTTGCTAGGC
TCATCCGATT
GGTTAACGGC
AAAACAGGGA
AAAAARANGGG
CCCAGCAGAA
AGAAGCCCCA
AGCGGCAATT
CCCTGTCAGA
CTGTGCGCCT
CATCCCGGCG
TAAGTCACCT
ACGGCCGAAA

TTGCTTCGTC
TACCAATTTC
AGAGAAAAGG
TGATGGTTCT
GACGACTTTT
TACACGCCAG
CACCTTTTGA
GATAGCACAA
TACTCGGCCA
CGCAAGTACA
GCGGCAAATG
ACATTGGTGC
GTGGTAAACC
GAATGGCCAG
CCAGTCCAGA
TTTTCCTCTA
GTGTCTGTCG
TTCAGGGAGG
GATTCGCGTC
TTAGAATTGG
ATTCAGTTAG
TTAAAAAAAA

ACCCTTCTGT
CGGAGTTGCA
GTGCACGTGC
ATGTCTCAGT
TGGTTTATTC
TGTCGAGTGT
GACCAGTGGA
AGCCGGCCAG
TTGGTACCCC
GAGTGACAAA
ACCAAAATCT
CCATGACGCC
TAAAGGGAAA
CTCCTTCCCG
CGGCGCTTCC
AGGCAACTGC

GACAGCCTCC
CTGCTTTACG
ACCCCCAATG
GCACGGTCCC
TACAGGCCCG
GCTCCTGCTG
AACCTGAATT
CTCACCCCTA
ATTGTTGGAC
CCCTTCCCAG
GAAGATTTCT
GTCATGTATG
TTTGAGACTG
CCTCACCATG
ATGCGGGTCG
TGGTGGAGTC

CCGCTACGCC
GCGGAGGCTG
ACAGTATTTC
CTATCCTGGG
CAACAAGGAC
GGCAAGGAGA
TGGGGCCCAG
GCACTACTCC
CCGGATGGTG
CTGGGCGACT
AGACAGGAAC
GACTGTTTCA
TTGTTGCGAG

54

GCCCAATTTG
CAAATTAATG
TCCGTTAAGG
TTTGAGGATC
GAGAAAATCT
ACACGTGCAA
CAGGCCGAGA
CCACCTGCTG
CATTCCAAGT
GATGAGGATC
GGCGCCTGTA
GTGACCCCCG
CATAAGGGCA

TTCAGGGGAG
GTCTCTCCAT
CCAGGGTGTT
TCCTTCCCCT
AAGAGCCATT
GCGCTTGTTG
TCCAGCAAAG
CAAGCCTGAA
CTGTTCCTGG
GAGCGACTCA
GCCCCTTCGA
TAACCGAGGA
TTCCTGAGGG
CGGTGGACAT
AACGCCAATA
TGTTTGGCTC
GCTATCAGAC
GTCTCCGAGC
AGAGCTGGAT
TCCTCAGGAT
TCCGTTTCGG
GAGCAGTCAC
AGCACGAAGT
AAGGGAATTG
TTGAAACCGC
TTGTGAATAC
AAAACGCCAA
GAATGCCCCC
ATTTTGACTC
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1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
516l
5221
5281
5341

TCAAAACGCG
AATGCATCTG
TTGTTCAACT
TGGGGGGGAG
CGGGAGTTGC
AAAGATTGAC
GAAAGCTCGC
TGTTGGGACG
CACTGCTGTG
GAGTCTACCA
TGATCTGGCC
CCTTAATCTC
TGCACCGCGC
TACACCACGA
ATGCCAGGAT
TTTGGCATTG
CCTGAGCGGA
CTCCTTGTCA
AGGTGGACCC
TGAGGCATGT
GTGGGAGAGG
CTTAGCTGAC
TTGCGGGTTT
CACCGTTGGT
TGGCAAGATG
ACCTGCTAGG
TTTGGATTCT
GGGCGGGAAA
GAGCCGCCGG
GCCCGGTGGT
CTTTTTATGT
GTCTTCTCGG
GTTCAAGCCT
AGACATCCTT
GGGCCCCGTC
CTGGCTGCTT
GCTTTCGCAA
AGTTGCCTTC
CGACCGGTTC
ATGCTGGTCC
GTTGGACGAA
AGCTGTGAAG
AAAAGTAGTC
AGTTGACCCT
CGGCTACTCC
GAAGATCAGA
TGTTGCTTGC
TTGTGGCTCT
GCCTGGCTCT
AACAGCGCTT
CTCCATCGGG
TGCTATTGTC
GTTGCGCTGG
TGTAAATACG
TCGCTATACC
CCCTCGCGGC
CCGTGCTGCG
TGAGGGCGCT
CATGGGCTCC
TGTCCTCACG

GTCGGTTTCT
CCCAGCAGCG
CCCCCGGCCA
CATCCTGATC
TGCTGTTCTC
CTGTATCTTC
CCGCCAAGCA
GCTGCTCGGG
GCCCAAAGGC
GAGATCAGGC
CCGTTGGGCG
CAGATCTTAC
AAGACTGCGC
TGTGGGTTTC
GAGTCCCTCA
CAGCAGGGTG
ATCTCGGGAA
AGCGTGGAGA
TGTTGCGGGC
GATGCGACTA
GTAGACATGC
AAGTTTAAGT
GTGATGATGC
TCAGTTGCTA
ACCGGCCAGG
GAGTCCCGAA
GGAGGGTCGC
GGACCGTTTC
GTTTTTGACA
TTTTACTCTT
TACAGTTATC
CGCGTGCGCA
GCACCCGACC
CATTCTTTTG
GGTCTCGGCC
TTGCTTAGGC
GGCAGGTGTA
AATGTGTTTC
TGTGCACCCA
GGCCAGAGCC
AAGAAAATCA
TGCCTGCGAG
AAAGTTTCTG
GAATGCAGGG
ACCACAAACC
CAAATTTCCA
TCGATGACTT
GGCACTAACG
CTCTGCACGT
GTGGCAGGGT
GGTATGGCCC
AGCTATGTTT
TTTTCTTTAC
CCCTCGGGAA
AATGTTGCCG
GTTGCCGCCT
TTGACTGGCC
TTTAGAACCC
GGCGGGGTGT
GGTAACTCTG

TTGGGTTCGA
CCATCCCTGC
CCACTGTGTG
AAGAGTGCTT
AGAGTAGGGT
GTGACGCAGC
TGCTGGACAC
CAGCAGAACT
CTTCGCCGAA
CTGTCCCTGC
GCAATTTCCC
CTGAGCCGGT
CTCGATTAGT
GGCAGTTTGA
ATTTGTCTGC
AGGATGTCCT
TGTCAGGTGG
TCACACGCCC
ACCTTCAAGA
AGCTCGATGA
TAACCTGGCG
CCCTCCCGAA
CCCGCACGCC
CTGAAGATGT
AACCCTTAGA
CACAAGCTCC
TGGGGCTCAC
ACGCGGTCAA
TCGTCTCCCA
CGGGTGACTG
CGGCCTTTGG
TGGGGGTTTT
CAGTCGGTGC
AGCTCCTGCA
TTGCCATTTT
TTGGCATCGT
AAAAGTGTTG
CCTTTACACG
AGGGCATGGA
CCATTGAGCA
CGGCTAGGAC
TCCTCCAGGC
CTGTCCCGTT
TCGTGGTTGA
TCATTCTTGG
AGTCCCCAGG
TGCACATGCT
ATCCGTGGTG
CCAGGTTGTG
TTGGCGTTCA
ACAGGTTGAG
GGCCACCCCT
ATCCCCTTAC
TCTTGGCCTT
GCCTTGTCAC
TGGCCACTGC
GTACCATGCT
AAAAGCCTTC
TCACCATTGA
CCAGGGTTTC

CCCTGCCAGC
CGCCCTGGCC
GACTACCTTG
GAGAAAAATC
CAACCGGGTC
GAGTCTTGAA
CTCCTTTGAC
ACCCCCCACC
AGTTCAGCCT
CCCACGCAGG
TGATAGCTGG
GGCACAATCC
GTCGTCATCA
GGGAATGAAT
ATCCTCGCAG
TGCGGTGGGG
CATTAGATTA
GAAGTACTCA
GGTGAAAGAG
CCCTGCCACG
CAACACGTCC
GATGATACTC
CGCACCTTCT
CCCGCGTATA
ATCCTTCGCA
TCCTGCAAGC
TGACCTGCCG
GAAAAAAGCT
TCTCCCTGTT
GAGTTTTGCA
TTTTGCTCCC
TGGCTGCTGG
TGCTTGTGAG
ACCTTGGGAC
TGGCAGGTTA
TTCAGACTGT
GGGATCTTGT
CGCAACTAGA
CCCCATCTTC
ACCCTCTGAA
TGTGGTTGCC
GGGTGGAGCG
TCGAGCCCCT
CCCTGACACC
TGTTGGGGAC
AGGGGGCCCT
TGTTGGGATT
CACTAACCCG
CATTTCCCAG
GGAAATCGCT
TTGCAAGGCT
TACCTGGTTG
TATTCTATGG
GGTCCTGTTA
CCCTTATGAC
CCCGGATGGG
GTTCACCCCG
ACTGAACACT
TGGGAAGATC
CGGGGTTGGC

55

CTTGACCGAC
GAGTTGTCTG
CAGTTTTATG
ATCAGCCTCT
ACCCCGGAAG
GAGTGCTTGG
TGGGATGTTG
GATGAGTGTC
CGAAAGGCGG
AAGGTTAAGT
GAAGATTTGG
TTTGAACCTG
TTGGCGTCGA
TTGACAGCTG
ACTGAATATG
GGACGAGAAG
GCGCCCGCAT
GCTCAAGCCA
AAATACCTTA
CAAGAATGGC
ATCTTTCAAG
GAAACGCCGC
GTGGGTGCGG
CTCGGGGAGG
GATGAACTGG
ACAGGTAGCG
CTCCCAAACA
GTAGGGTGCT
TTTTTTTCAC
GCTTTTACTT
CTCGTGGGTG
CTGGCTTTTG
TTTGACTCGC
CCTGTTCGCA
CTGGGCGGGG
ATCCTGGCTG
ATAAGAACAG
TCGTCACTTG
CTTGCCACAG
AAACCCATAG
CAGCCTTATG
ATGGTAGCCG
TTTTTTCCTG
TTTACAACCG
TTTGCCCAGC
CACCTCATGG
TATGTCACCA
TTTGCCGTCC
CGTGGCCTGA
TTGGTTGTTT
GACGTGCTGT
CTTTGTGTGT
TTAGTGTTTT
ATCTCTCTTT
ATTCACCATT
ACCTACCTGG
TCCCAACTTG
GTCAATGTAG
AAATGTGTGA
TTCAATCAAA

TCGCTGGGGT
GTGAACTTGA
CTCGTCTTGG
GTGAGGTGCT
AGGTCGCAGC
CTAGGCTTGA
TACTCCCTGG
GCGCTCTAGT
GGTCTGTTAA
CTAGTTGTGG
CTGGTGGCTC
TGCCTGTCCC
CCCCCGTACC
TGACCCTAGC
AGGCTTCTCC
CCGAAGAAGT
CATCAAGTAG
TCATTGACTC
ATGTCATGCG
TCTCTCGCAT
CGCCTTTTAC
CACCCTACCC
AAAGCGACAT
TGGGAGATGT
CAGATGACCA
CTGGTTTAGT
ATATAGACGC
TTGACCAACT
GCCTTTTCGC
TATTGTGTCT
TATTTTCTGG
CTGTTGGTTT
CAGAGTGTAG
GCCTTGTGGT
CACGCTACGT
GAGCCTATGT
CCCCCAGTGA
TCAACCTGTG
GATGGCGCGG
CGTTCGCCCA
ACCCCAACCA
AGGCAGTTCC
CCGGAGTGAA
CTCTCCGGAC
TGAATGGGTT
CGGCTTTACA
TGGTGGGTTC
CTGTCTATGG
CCCTGCCCTT
TAATCTTTGT
GTATCCTGCT
TTCCTTGCTG
TCTTGATTTC
GGCTCCTTGG
ACACCAACGG
CTGCTGTCCG
GCTCGCTCCT
TTGGGTCCTC
CCGCTGCTCA
TGTTGGACTT
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5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
864l
8701
8761
8821
8881
8941

TGATGTTAAA
GTCCCGGTTC
CGAACCCGGC
GTCCCCAGTG
AGGAGGAGGC
AAGTGAATTG
CAATCACATA
CAAACCCGAA
ATGGAGAATG
TGAAGTTCTC
TTGGTTCACG
CAGAAACAGA
TCTTGCAACC
CCTGCCTCGT
CTTGCTTGCC
CGATGGTGCG
AGGGGTGTCG
ACTCAGCGAC
TGCATCCAAC
GAGGGTGGAA
TGAAGCTTTC
TGGACACACA
CCAGTCCATT
CCCAACCCCC
GAACGGTCCC
GGAGGCCGTT
TTCTGGTGAT
AGTTGACAAC
AGACAACAGG
CAACCCGGAG
CAGTATGATG
AATTGACAAA
TTGACCCGCT
TTCCACAACC
TTGAAGGACG
GTGCTCCTGC
TCTCCCAGGT
GATTTTGAGT
TGTGACATTA
AGGGGCAACC
TACAAGACCC
GCCACTCCAG
CTATATGTGC
CCTAAACAGT
GACCTGTCCA
TTTGCTCATG
TCCATGGCCG
ATCGACGTTT
CTTAAGAAGC
GTTGCGCTGG
TTTAACTCAC
GGTAGGTGTC
TGGTTTGCCG
GTGCTGAACT
GGCCTGTCGT
TATGCACAGC
TTACAAGACC
GACGACCTCG
CACCTGAATT
CCTTCATTCC

GGGGATTTTG
TGCAAGGATG
GTCATTGGGC
ATCACCGAGG
ATTGTTACGC
AGTGAATTCT
ATCAAAGATA
TTGGAAGGAG
ATGGGACATG
CCAGCAGTCC
CCGTGGTCTG
TCGTCACTTG
AATCAGGGGT
GCAATGGCCG
ATCATTCTGT
TTTTCCGCGG
CAGTCTTGCG
GAAGACTTGG
ATGAGGAATG
CTTGCCCAGT
GCTGACACCG
CCTGTCGGCA
GAGACCAGAA
ACACCCCCGC
AACGCCTGGG
GGCATTTACG
GTGTTCTATG
CCTGCCGACT
CCTTACCATG
AGCGGAAAAG
AATGTCGACG
CTCCAGGGCC
GTGGTCGCGG
GGACCTTTAC
CGGTCGAGCA
GTTCCGCTGT
TGCTCGCCCG
CTGAAGCTAC
GACGCGGCGA
CTGAACGGGC
CCAGCGACAC
TAACTGATGG
CGACCATTCC
TGACTGAGCA
CCCAAGGCTT
TAGGTAAGTG
GAATAAATGG
TGTGTGCACA
AGTATTGCGG
CCCACCGGGC
CCATCGCCCT
TTGAGGCTGA
CCAACCTTCT
GTTGTCACGA
CCGGTGACCC
ATATGGTGCT
AGCTAAAGTT
TGTTGTATGC
TGATGTTGGG
TAGGTTGTAG

CCATAGCCGA
ATTGGACTGG
AAGGATTCGC
CCGGGGAGCT
GCCCTTCAGG
TCGCTGGACC
TAAATGAGGT
GCCTCTCCAC
CCTGGACACC
TGGTCCGGAG
CACAAATTCT
CCTTTTACAG
ATTTATTGCA
TGACCTCACC
ACTTGTTCAA
CTTTCTTCTT
GCATGAATCA
ACTTCCTCAC
CGGCGGGTCA
TGGTTCAAGT
TGGCGCCTCA
GCATTTTTGA
CCCTTGCCGG
CCGCACCTGT
GGGATGAGAA
TTATGGGCGG
AAGAAGTCCA
TGGATCCTGA
TTTATGCTTC
CTCAGTGGGA
GCGAACTGAC
TGACTAAGGA
CGGCTTGGTT
CCTAGGGCCT
CGGCCAACAC
TCCTTCGCTT
TCACGGACCG
CAAAGAGGAA
TGCACCTGAG
AAGAGGGGTT
CGGGAGCCCG
GCGCTCCATC
AGCGTCTGTC
CGGGTGTGAA
TGTGTTACCT
CCCGCCTGTC
GAACAGGTTC
AGCTGTGCGA
TAAAAAGAAG
GGCGCTGAGT
TGGGAAAAAT
TCTCGCTTCC
TTATGAACTT
CCTATTGGTC
AATCACCTCT
TAGTTACTTC
TGAAGACATG
CGAGTCTCCC
ATTTCAGACG
AATAATAAAT

TTGTCCGAAT
CCGTGCTTAT
CTTTTGTTTC
TGTCGGTGTC
CCGGTTTTGT
TAGGGTCCCG
GCCCTCAGAT
CGTTCAACTT
CTTGGTTGCC
TGTCTTCTCC
AATGATCAGG
CCTGGGCGCA
CGCGGTCATG
AGTCCCAATA
GTACCGTAGC
GCGATACTTT
TGAGTCACTA
AAAATTGACT
ATTTATAGAG
CGATAAAGTT
ACTTTCACCC
CCTGAAGGTC
GTCTAAAATG
GCCCATTTCC
CGGTTTGAAC
GAAAAAGTAT
CGACAACACA
GAGGGGAACC
TCCGTCTGGT
AGCTGCTAAG
CGCCAAAGAA
GCAGTGTTTA
GTTACTGAGA
GTGAATTTGA
CCGGTCGCGA
ATAGACGTCC
GGAAATACTG
GTAGCACTTA
ATTGGCCTTC
CTAATGAACA
GTGCACGCGG
CTGGCCACGA
CTTGATTACC
GATGCCGCGT
GGAGTTCTAC
CACCGGCCCT
CCAACCAAGG
GAAAACTGGC
ACCAGGACCA
GGTGTCACCC
AAATTTAAGG
TGCGATCGAT
GCCTGTGCTG
ACGCAGTCCG
GTGTCCAACA
AAAAGTGGTC
CTCAAAGTTC
ACCATGCCAA
GACCCAAAGA
GGCCGCCAGT

56

TGGCAAGGAG
TGGCTCACGT
ACCGCGTGCG
CACACGGGAT
AATGTGACAC
CTTGGTGACG
CTCTGCGCCT
CTGTGCGTGT
GTTGGTTTTT
TTTGGAATGT
CTCTTGACAG
CTAACCGGTT
AATGTGAGCA
GTTGCGTGTG
CTGCATGCCG
GCGGAGGGAA
ACCGGTGCCC
GATTTTAAGT
GCCGCCTACG
CGAGGTGTCC
GGTGACATTG
GGCAATGTTA
ACTGTGGCGC
CTCCCACCAA
AAAAAAAAGC
CAAAAATTTT
GACGCGTGGG
TTGTGTGGAC
AGGAAGTTTC
CTTTCTTTAG
GTGGAAAAAT
AACTGCTAGC
CAGCGGTAAA
AAGTAGCTAG
TACCAGCCGA
TGATCTCCGG
GGGTCAATGG
GTGCGCAAAT
CTTACAAGTT
CAAGATTTGG
CCGCCTGCCT
CCATGCCCTC
TTGACTCCAG
TGAAGGACCT
GCCTCGTGCG
CTACCTATCC
ATATTCAAAG
AAACTGTTAC
TACTTGGCAC
AGGGTTTCAT
AGCTACAGAC
CCACGCCTGC
AGGAGCATTT
GCGCAGTGAC
CCATTTATAG
ACCCCCATGG
AACCCCTAAT
ACTATCACTG
AGACTGCAAT
TAGTACCCAA

TCGCCCCCAA
CCTCCGGCGT
GCGATTCCGG
CAAACAAACA
CCACCAAATT
TGAAGGTTGG
TACTCGCTGC
TTTTTCTCCT
TCATCTTGAA
TCGCACTGTC
CAGCCCTAAA
TTGTTGCAGA
CCTATGCATT
GCGTTGTGCA
TCCTGGTCGG
AGTTGAGGGA
TCGCCATGAA
GCTTTGTTTC
CCAAAGCACT
TGGCCAAACT
TTGTCGCCCT
AGCACACTCT
GCGTCGTAGA
AGGTTTTGGA
GGCGCAAGAT
GGGATAAGAA
AATGCCTCAG
ACACCACCAT
TAGTCCCTGT
ATCAGGCCCT
TGAAGAGAAT
CGCCAGCGGC
GATAGTCAGG
CGAAGTTGAG
TGGTGGCGTC
TGCTGACGCA
CGCGCTTTGG
AATACAGGCC
GTACCCTGTT
AGACATACCT
TACGCCCAAC
CGGGTTTGAA
ACCAGACTGT
TTCTAAATAT
AAAATATCTG
TGCCAAGAAC
CATCCCTGAG
ACCCTGCACT
CAACAACTTC
GAAGAAGGCG
TCCAGTCTTG
AATCGTTCGC
ACCGTCGTAC
TAAGAGAGGT
CTTGGTGATC
CCTTCTGTTT
CGTCTATTCG
GTGGGTTGAA
AACAGACTCA
CCGTGACAGA
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9001

9061

9121

9181

9241

9301

9361

9421

9481

9541

9601

9e661l

9721

9781

9841

9901

9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541

ATTCTCGCGG
GCAGCCGCAA
GAACTTGTGG
CCGTTCTTCT
GTGTGTGGTT
GTTTACCACA
GGTTCTGGGT
GAGGTCTTAA
GGCCTCACCC
CGCGGGATAA
CTCCCCACCT
TTCATCATCG
AGTGATGTCA
ACGTGCCGGT
GGCCCGTGGG
GAAGCAGCGT
TGTCTGGGGG
GATATCATGC
GCCATTCAGC
TATGTGGAAA
GATGGTGCTA
TTGCCCACTA
CATGCAATCT
AAAGGCACAC
AATAACAAAG
GACAAGCGCG
CCGCTCCCCA
GCTAAACTCC
AATTGGCCAG
ATCGGAGCCG
TACTATCTCA
ACCGGCCGAA
GAGTCCCTCC
CATGTCACTT
GTTTCAAGCC
GATCTTGAGG
TTCAAGGAAG
CGCCATTTCA
TCTACGGTGT
TCTGCACATT
CTGTCTAGTG
TTCTCGCTTG
TATCTGTACG
GCACGCCAGA
CCGGGTCCTG
AGCCTTTTCG
ATTGTTGATA
GTTGTCTTCT
CCTGAGCAAT
CGCCTGGGGA
TGATGAAATG
GAAACAGGTT
TTTTCAGCAT
CATGCTACAC
GGGTCAAGTG
ACAATGGCTC
TTTTGTTGTG
AGGGGCAACT
CGGCAAGCAG
GACCGATGTA

CCCTTGCCTA
TACTCATGGA
TTGGAATGGC
TGTCCATGTG
ATTGCGGAGC
CCCACTTTCA
CCTGCGATGA
GACAAGTCCC
CCCTTGACCC
GGGGAAATGA
GCAAAGACAT
GCCCACCTGG
TTTACACGCC
TCAATGTCCC
TTCGCATCCT
ATTGCAATCA
ATTTCAAACA
CTCAGACTCA
CAGATTACAG
GACCTGTCAA
TCACTATTGA
AAGATTCACT
TTGTGTATGA
CTGTCAACCT
AGTGCACGGT
TTGTAGATTC
AGGTCGCACA
CGGCGGAACT
ACCGGCTGGT
GCTATATGGT
CACAATTTGT
TTGAGGTAGA
CACATGCCTT
CTAAATATCT
CCGGGAAAGC
CTTACCTCCA
TTCGACTGAT
CCTGGTACCA
ACCTGGACCC
GGGGAGCTGA
CGCACCATGG
ATGACCCAGT
AGTTCACCGG
AAGGGAAAAT
CCATTGAACC
ACAAAATTTG
TCATCATATT
GTATCCGACT
TACAGAAGAT
ACTAAGCATC
GTGTCGCGTC
GTGAGCGAAG
CTTGCTGCCA
AACCTAGTCA
TTTGCCATTT
ATAGCTGTGC
CTGTGGCTGC
TTTCTTTCGA
CCGCTGAGAT
GCCAGAGTGA

TCACATGAAG
CAGTTGTGCT
GCAGTGCGCC
GGAAAAGCTC
TTCAGCCCCG
CCAGCATTGT
GTGCAAATCC
TTATAAGCCT
AGGCAGATAC
AGTTGACCTG
AGACATGGTT
CGCAGGGAAA
AACCCATCAG
GGCAGGCACA
TGCCGGCGGT
CCTTGACGTC
ACTCCACCCG
ACTGAAGACC
GGACAAACTC
GTATGGGCAA
CTCCAGTCAA
CAACAGGCAA
CCCACACAGG
TGCCGTGCAC
TGTTCAGGCT
TCTTCGCGCC
CAACTTGGGA
TGCACCCCAC
TGCTAGCCTC
GGGCCCCTCA
CAAAGGGGAG
TTGTCGAGAG
TATTGGCGAC
CCCACGCTTC
CGCAAAAGCA
TCCAGAGACC
GGTCTGGAGA
GCTTGCAAGT
CTGTATGGGC
CCTTGCAGTT
TGAAATGCCT
GAGGTACAAA
AAACGGTGAG
TTATAAGGCC
AACATTGGGC
CCAACTTTTT
TTTGGCCATT
GGTTTGCTCC
CCTATGAGGC
CCTTGGGGGT
GAATGTACCG
CTACATTGTC
TTGAAGCCGA
TGTCAGGGTC
TCCCAACCCC
ATTCTTCCAT
GAATTCCAAT
ACTCACAGTG
CTACGAACAC
TCATGACGAA

GCGAGTAATG
TGTCTAGAGT
CGTAAGGACG
AGGTCAAATT
TATGCTACTG
CCAGTCATAA
CCTACAGGGA
CCACGGACTA
CAGACCCGCC
CCAGATGGTG
GCTGTGGCCT
ACACACTGGC
ACCATGCTTG
ACGCTGCAAT
TGGTGTCCAG
TTGAGGCTTC
GTGGGTTTTG
ATCTGGAGGT
GTGTCCATGG
GTCCTCACCC
GGCGCCACAT
AGAGCCCTTG
CAACTGCAGA
CGTGACGAGC
TTAGGCAATG
ATTTGTGCAG
TTTTATTTCT
TGGCCCGTGG
CGCCCTATCC
GTGTTTCTAG
GCTCAGGTGC
TATCTTGATG
GTCAAAGGCA
CTTCCCAAGG
GTTTGCACAT
CAGTCTAAGT
GATAAGACGG
TATGCCTCGT
CCTGCCCTTT
ACCCCTTATG
CCTGGGTACA
CACACTTGGG
GACTGGGAGG
ACTGCCACCA
CTGAACTGAA
GTGGATGCTT
TTGTTTGGCT
ACGGTACTCC
CTTCCTTTCC
GCTTTGGCAC
CATCATGGAA
TCGCATAAGT
GACTTGCAAA
GAATGTAACC
TGGTTCCCGG
ATTTTCTTCT
ACTACGTACT
AATTACACGG
AGCGGGTCTC
CTAGGGTTCT

57

TTTCTGAGTA
ATGATCCTGA
GCTATAGTTT
ATGAGGGGAA
CCTGTGGCCT
TATGGTGTGG
AGGGTACAAG
TTCTTATGCA
GTGGGTTGGT
ATTATGCCAG
CCAATGTGTT
TTCTTCAACA
ACATGATCAA
TCCCTGCCCC
GTAAGAATTC
TCAGCAAAAC
ATTCTCATTG
TTGGACAGAA
TCAACACAAC
CCTACCACAG
TTGATGTGGT
TTGCTATCAC
GCATGTTTCG
AGCTCATCGT
GGGACAAATT
ATCTTGAAGG
CACCTGATTT
TGACAACTCA
ACAAATATAG
GCACTCCTGG
TTCCGGAGAC
ATCGGGAACG
CTACCGTTGG
AATCAGTTGC
TAACAGATGT
GCTGGAAAGT
CCTACTTTCA
ACATCCGAGT
GCAACAGAAG
ATTATGGTGC
GAATTCTAGC
GGTTTGAATC
ATTACAATGA
GCATGAGATT
ATGAAATGGG
TCACGGAATT
TCACCATCGC
GTGCGCGCTC
CAGTGCCAAG
CACAAGGTGT
AAAGCAGGAC
GGCTTGGATG
TATTTGGCCT
ATAGTGTATA
CCAAAACTTT
GTTGCGGCTT
GTTTTTGGTT
TGTGCCCACC
TTTGGTGCAG
TGGTTCCACC

CTACGCCTCC
GTGGTTTGAA
CCCCGGCCCG
GAAGTTGAGA
TGACGTTTGT
CCACCCGGCG
CCCTCTGGAT
TGTGGAGCAG
TGCTGTCAGG
TACTGCCCTA
GCGCAGTAGG
GGTTCAGGAT
GGCTTTGGGG
CTCCCGTACC
CTTCCTGGAT
TACCCTCACC
CTATGTTTTT
TATCTGTGAC
CCGTGTAACC
AGACCGAGAG
CACATTGCAT
CAGGGCAAGG
TCTTCCTGCA
ATTAGATAGA
CAGGGCCAGT
GTCGAGCTCC
GACACAGTTT
GAACAACGAA
CCGCGCGTGC
GGTTGTGTCA
GGTCTTCAGC
AGAAGTTGCT
GGGATGTCAC
GGTGGTTGGG
GTACCTCCCA
GATGTTGGAC
ACTTGAAGGC
TCCCGTTAAC
AGTCGTTGGG
CAAAATCATT
GTGCGCGGAG
GGATACAGCG
TGCGTTTCGT
TCATTTTCCC
GGCTGTGCAG
TTTGGTGTCC
AGGCTGGCTG
TACCATTCAC
TGGACATTCC
CAACTCTGAT
AGGCTGCCTG
TGGTGGCTCA
CTCGGCTGCC
ATAGCACTTT
CTGATTTTCA
CTTGTACTCT
TCCGCTGGTT
CTGCCTCACC
GATAGGGCAT
TGGCCTTTCC
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12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001

AGCGAGGGCC
GCCCAGTTCC
ACTCACCAAC
AATATCTCAG
CACCTAGAAT
CTCAGGCGTT
CCACCGCAGC
CGTCCATTGA
ACATCACTGT
TGCTTTCCTC
TCGGCAACGT
TTAAGGAGTT
CACCTGCGAC
TTTGAATGTT
TTTTTCTGGT
AGCTCCCATT
TTGAATCAAA
ATTGTCTCCT
GTGTCTACCG
GCCCTGGCTG
TACTCATGTA
CGGTCACCCG
CTCAAAAGAG
CAATGGGGTC
TGGCGTTTTC
GACTGTTAGG
TGACATTTGT
CACTCCTTTG
GTTTGTGCTT
CGGGCTTTCA
CCACTACTGT
AAGCTGTTAA
CAAAAAAATA
ATCATCGCCC
AACCCGGAGA
CCCAGTGAAC
ACTTGCACCC
CACCACACTG
CTTGGAGCTC
GTGCCTCTAA
GAACCATACG

ACTTGACCAG
ACCCCGAGAT
TCATCTGCGC
CCGTGTTTCA
GGCTGCGTCC
CGCCTGCAAA
TGCAGGCTTT
GGCGATTCGC
CACGGCCAAT
TTGCCTCTTC
GTCAGGCATT
TACTCAGCGC
CATGAGGTGG
TAAGTATGTT
GTATCGTGCC
TACAGTTGAT
AGTTTGATTG
ACGGTGCCCT
CCGGATATTA
CGTTGATTTG
CCAGATATAC
TCGTTATAGA
TTGTGCTTGA
GTCCCTAGAC
CATCACCTAT
GCTTTTGCAT
TCATTTTCAG
GGGGGTGTAC
GCTAGGCCGC
TCCGATTGCG
TAACGGCACA
GCGGGGAGTG
AGAAGGGGAG
AGCAAAATCA
AGCCCCATTT
GGCAATTGTG
TGTCAGATTC
TGCGCCTTAT
CTCAGTTTCA
GTCACCTATT
GCCGAAATTA

TGTTTACGCC
ATTTGGAATA
CGAACACGAC
GACCTATTAC
CTTCTTTTCC
CCGTGTTTCA
GCTGTCCTCC
AAAAGCCGTC
GTAACAGATG
TATGCTTCTG
GTGGCTGTGT
TCTTTGGTGG
GCAACAGTTT
GGGGAAATGC
GTTCTGTTTT
TTATAACCTG
GGCAGTGGAG
TACCACCAGC
CCATGGGCGG
TTTTGTCATT
CAACTTTCTT
GAGAAGGGGT
TGGTTCCGCG
GACTTCTGCA
ACGCCAATAA
CTTTTAATTT
AGTACAAACA
TCAGCCATAG
AGGTACATTC
GCAAGTGATA
TTGGTGCCCG
GTAAACCTCG
TGGCCAGCCA
GTCCAGAGGC
TCCTCTTGCG
TCTGTCGTCG
AGGGAGGATA
TCGCGCCACA
CAATTGGAAG
CAATTAGGGC
AAADAAAAARAA

TGGCTGGCGT
GGGAATGTGA
GGGCAGAACA
CAACATCAGG
TCTTGGCTGG
GTTCGAGTCT
AAGACATCAG
AATGCCGCAC
AGAATTACTT
AGATGAGTGA
GTGTCAACTT
TCGACCACGT
TAGCCTGTCT
TTGACCGCGG
GCTGCGCTCG
ACGATATGCG
ACTTTTGTCA
CATTTCCTTG
TATGTGTTGA
AGGTTGACAA
CTGGACACCA
AAAGTTGAGG
GCAACCCCTA
ATGACAGCAC
TGATATATGC
TCTTGAATTG
AGGTCGCGCT
AAACCTGGAA
TGGCCCCTGC
ACCACGCATT
GGTTGAAAAG
TTAAATATGC
GTCAATCAGC
AAGGGACCGG
ACCGAAGATG
ATCCAGACTG
AGTTACACTG
GCATCACCTC
AATGTGTGGT
GACCGTGTGG
AAAAAAAARNA

TCTTGTCTTT
GTAGAGTTTA
CCACCCTGCG
TCGATGGCGG
TTTTGAATGT
TTCAGACATC
CTGTCTTAGG
GGCGATAGGA
GCATTCCTCT
AAAGGGATTC
TACCAGCTAT
GCGACTGCTT
TTTCGCCATC
GCTACTGCTC
TCAACGCCGC
AGCTGAATGG
TTTTTCCTGT
ACACGGCCGG
GTAGCATCTA
AAAACTGTAT
AAGGCAATCT
TTGGAGACCA
TAACCAAGAT
AGCTGCACAA
CCTGAAGGTA
TGCTTTCACC
CACTATGGGA
ATTCATCACT
CCACCACGTT
TGTCGTCCGG
CCTCGTGTTG
CAAATAACAA
TGTGCCAAAT
GTAAGAAAAA
ACGTCAGGCA
CCTTCAACCA
TGGAGTTTAG
CATCGTGATG
GAATGGCACT
GGGTAGAGTT
AAAAAAA

CAGCTACACA
TGTTGACGTC
TCGCCATGAC
CAATTGGTTT
CTCGTGGTTT
AAAACCAACA
CATGGCTACT
ACGCCCGTGT
GATCTCCTCA
AATGTGGTCT
GTCCAACATG
CATTTCATGA
TTGTTGGCGA
GCAATTGCTT
CAGCAACAGC
CACAGATTGG
GTTGACCCAC
CCTAATCACT
CGCCGTCTTT
GTCCTGGCGC
CTATCGTTGG
CCTAATCGAC
TTCAGCGGAA
AAGGTGCTTT
AGTCGCGGCC
TTCGGGTACA
GCAGTTGTTG
TCCAGATGCC
GAAAGTGCCG
CGTCCCGGCT
GGTGGCAGAA
CGGCAGGCAG
GCTGGGCAAG
TAAGAAGAGA
TCACTTCACC
GGGCGCTGGA
TTTGCCGACG
GGCTTACATT
GATTGGCACT
TAATTGGCGA

CHGHHaHHCT B HaHHOﬁ obyactu JOJDKEH Y3HAaThb, YTO MOJHAACHO3HMHOBBLIE XBOCTDI
Kaxuuﬁi N3 TCHOMHBIX KOHCEHCYCHBIX HOCHeﬂOBaTeHbHOCTCﬁ MOTYT BapbUpPOBATHCA B

3aBUCHUMOCTHU OT YKA3aHHBIX BBIIIC HOCHCHOB&TGHBHOCTeﬁ.

ITPUMEP 2

Ienbro0 TAaHHOTO UCCIENOBAHMS SIBISIETCS OLIGHKA 3(P(EKTUBHOCTH 3KCIIEPHUMEHTAIbHBIX
BakuMH PRRSV npu BelpamuBanuu cBuHEH Mocie reTepoJJOTHYHOrO 3apakeHUs BUPYJIEHTHBIM
Bupycom PPCC. DddekTUBHOCTh TECTOBOU BaKIMHBI OCHOBaHA Ha 3()(EKTUBHOCTH BaKI[MHBI
JUI YMEHBLIEHUsI JIETOUHBIX MOPa)K€HUIl W BUPEMHUH [0 CPaBHEHUIO C HEBAKIMHUPOBAHHBIM

KOHTpoJsieM. J{u3aiiH 3TOro UcciaenoBaHus MpUBeaeH B Tadmie 1.
58
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Tabnuna 1. JIu3aiin uccienoBaHusl.

I'pynna PRRSV FFU! O6vem | IlyTh Jenb Konnuectso
JICUCHUST ITaMM TUTP/MIT TIO3bI BBEJICH | BaKLMHALIMH | )KUBOTHBIX
usi

TO1 Her? N/A 0,5mn | /M’ Jenb 0 16

T02 SD 04-89 | 1,1 x 107 0,5mn | B/M Henb 0 10

T03 SD 03-15 |3,8x 10° 0,5mn | B/M Jens 0 10

T04 SD 95-10 | 1,3 x 10’ 0,5mn | B/M JHenb 0 10

TOS SD 11-21 | 4,0x 10° 0,5mn | B/M Henb 0 10

T06 SD 02-10 | 1,1 x 10’ 0,5mn | B/M Jenb 0 10

TO7 SD 95-47 | 2.4x 10’ 0,5mn | B/M JHenb 0 10

TO8 ND 99-14 |2,1x 10’ 0,5mn | B/M Jlenb O 10

T09 MN 05-68 | 1,6 x 107 0,5mn | B/M Jenb 0 10

' ®dnroopecuentnas doxycupyromas enununa (FFU).
? TInane60-KOHTPONHpPYEMbIE JKHBOTHBIE MONy4any HaTpuii-pocdaruerii 6ydep (PBS).
3 B/M = BHYTPUMBbIILIEYHO.

daza npesBapUTEHLHOTO 3aPasKeHHs ITMIIACH CO JTHS MPHOBITHS HA MECTO UCCIIEIOBAHMS
(mensb -1) no aust 3apaxkenus (aeHp 35). OOpa3ubl KpoBU A onpeneseHus: anturea kK PRRSV ¢
UCIIOJIb30BAaHHUEM TECTHPOBaHUsI HeWTpaimuzauuu ¢uyopecueHTHbX (okycoB (FFN) Obutn
cobpanbl B auu 0, 14, 28 u 35. OOpasusl kpoBu st onpexneneHust supemun PRRSV Obutn
coOpanbl B 1Hu O 1 35. Masku U3 HOca /sl OLIGHKU BUPYCHOM Harpy3ku Obuti coOpaHsl B qHH O
u 35. M3mepenne macchl Tena (pyHThI) MpoBOAMIOCH B JleHb O 1 0 3apaskeHHsl B A€Hb 35.

Ha 35-fi neHp MCHOnb30BaJd 3 MJI HE-JIFOEPOBBIM IIMPUL] AJSI JOCTaBKU 2-MJI J103BI
UHTPAaHA3AJIBbHO, MpUOIU3uTEeNbHO | M1 Ha HO3Apro. Dasa mocie 3apaKeHus JUIHIach OT 35-r0
nHst 10 49-ro nHs. Bece cBUHBbY ObUTM MHIWBUAYATBHO OLIEHEHBI HA EMPECCUI0, COCTOSIHHE Tela
U pecnupaToOpHBIi auctpecc B AHU 35-49 M OUEHUBAINUCH MO KAXKAOMY KJIMHHYECKOMY
npusHaky. OOpasisl KpoBH st onpeneseHus: cbiBopotounoro anrurena (FFN) k PRRSV Obutn
cobpanbl B 42 u 49 ausix. OOpasus! kpoBu muis onpenesnenus Bupemun PRRSV Obutn cobpansl B
nan 38, 42, 45 u 49. Masku U3 HOca JUIsl OLEHKH BUPYCHOH Harpysku Obutd coOpaHbl B THH 38,
42, 45 n 49. UsmepeHne mMacchl Tena ObLIO CIIEIaHO BO BpeMsi BCKphITUS B 49-i1 nenb. Ha 49-i
JeHb *KMBOTHBIE T'YMaHHO OBbUTH MOABEPTHYTHI 3BTAHA3MH COTJIACHO CTAHAAPTHON mpouenype, a
Jerkue ObLTH oreHeHbl MccnenoBareneM, KOTOPBIH ObLT OCJIEIUIEH 1O OTHOLICHHIO K JICYEHHIO.
Kaxxnass u3 cemu JIerodHbIX J0JieK ObUIa MCCIEOBAHA KaK BH3YAIbHO, TaK M MaJbMaled Ha

rpyObie XapakTepHbIE MOPAKECHUS, CBsI3aHHBIE C PRRSV. Konunuectso
59
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NOPAKEHUH/KOHCOMUIALMHA B KQKIOW JIETOYHOH J0Jie OLIEHUBAJIOCh Kak (pakTrueckoe mexay O
u 100 % nmonm. OueHka [uIst KXok Jou ObUla BBEIeHA BO B3BEIIECHHYIO (hOPMYITy JJIsl pacueTa
MIPOLIEHTA JIETKOT'O C MOPAXEHUEM.

Jlist 3TOro MCCIEeNOBaHUS MCIIONBb30BAIOCHh AEBSIHOCTO LIECTh OTJIYYEHHBIX THOPHIHBIX
CBHHOK M OOpOBOB, BO3PACT KOTOPBIX COCTABJISJ NMPUMEPHO 3 HEAENH, KOTOpble ObUIN Cepo-
HeratuBHbIME 11 PRRSV u onenuBanmmce kak 3xopobie. [lo mpuOblTHH HA MeCTO
UCCIIEIOBAHMS BBIOPAHHOE HCCIIENyEeMOe JKUBOTHOE OBLIO CIy4ailHO pacrnpenesieHO B TPYIIIbI
neuenusi (TO1-T09) u 3aron ucciaenosanusi. [1o mpuObITUN BCE JKUBOTHBIC-KAHIUAATHI, KOTOPBIE
COOTBETCTBOBAJIM KPUTEPHSIM BKJIFOUEHUS, ObLIM BKIIOYEHBI B MCCIIEOBAHUE, U T€, KOTOPBIE HE
COOTBETCTBOBAJIM KpHUTepHUsiM, ObUtH HCKIIOueHbl: 1) ceponerarusHble At PRRSV kak 6110
npoTecTUpoBaHO MetonoM Heitpamm3aumu cbiBopoTku (FFN) B Jlenp 0; u 2) KUBOTHBIE,
KJIMHUYECKH OLIEHMBAeMble KaK HMMEIOIIHNE XOpOIlee 370POBbE, OCHOBAHHOE Ha (PU3UYECKOM
ocMOTpe, poBeneHHoM B Jlenb O.

Ilo mpuGpITHM Ha MECTO NPOBENEHUs] HCCIECAOBAHMS CBUHBH OBLIM Pa3MELIEHbI IO
rpynmnaM JiedeHHus B IIATH IOMELIeHUAX i copepxkaHusix BSL-2 ¢ koHTponmpyembIMu
yCIOBUSIMH. B Kakmoll KOMHaTe Ui COAEpKaHHs COAEPKaNOCh ISITh 3arOHOB, CHOCOOHBIX
BMEIATh ISATh CBUHEH B 3aroHe. B mpenenax xaxI0i U3 KOMHAT AJi BAKLIMHALUK JIBE€ TPYIIIIbI
JedeHust ObUTH pasnesieHbl O0apbepoM M3 IUIACTHKA, & TPYMIbl HE UMENH OIHOTO M TOTO XKe
BO3YIIHOTO MPOCTPAaHCTBA. bHOOE30MacHOCTh CTPOro MOAAEPIKUBAJIACh MEXIY JBYMs
o0NacTsiMH,  pa3feNsIoIMMUA  TPYNNbl  BakUMHAIMU B KoMmHate. CBuHEHl  KOpMMIM
COOTBETCTBYIOLIE POM3BENEHHOM, CTaHAapTHBIM paunoHoM cBuHer (NRC, 2012) ad libitum. Y
CBUHEN ObUT JOCTYM K YUCTOU MUTHEBOU Boxe ad libitum.

OO0ume HabMOAeHNs 32 COCTOSIHUEM 3/10POBbSI IPOBOAMIIUCH OIMH Pa3 B A€Hb C MOMEHTA
NPUOBITHS HA MECTO TIPOBEIEHHSI HCCISIOBAHUS IO THS, PEAIIECTBYIOIIErO 3apakeHUI0 (C THS
-1 mo 34). Bce cBuHbM ObUTM MHAMBHIYAJbHO OLEHEHbI HAa IEMPECCHIO, COCTOSHUE Tejla U
pPEeCIUPAaTOPHBIN TUCTPECC B AHU 35-49 M OLIEHMBAIUCH MO KAXXIOMY KIMHUYECKOMY MPU3HAKY,
KaK OMNPEIESEHO B CUCTEME MOACYETa OUKOB.

JKvBOTHBIE, KOTOpPBIE Pa3BWIM KIMHUYECKH 3HAYMMOE CONMYTCTBYIOIIEe 3a00JeBaHNUE 10
35-ro gms, ObuM ypmaneHbl W3 HccienoBaHus. JIroOble naHHble, COOpaHHbIE Y CBUHBH 10
UCKJTIOYESHMsI, He ObLIM BKJIFOUEHBI B aHAJHM3 NaHHBIX. [locne 3apakeHus Ha 35-i neHb Jirodast
CBUHbBS, HalileHHasi MEPTBOM WM B MOMEHT CMEpPTH, ObLIa BCKPBITa, YTOOBI OMNPENEIUTH
NPUYNHY CMEPTH, €CIIH 3TO BO3MOXHO. M3-3a CMEpTH, CBA3aHHOM C S. suis, U MONTBEPKACHHON

6onesnn B omHoM 3arone (T08), antmOmoruk EXCEDE® (Zoetis Animal Health) BBOmMIM
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OTAENbHBIM HCCIENYyEeMbIM JKUBOTHBIM IO Mepe HeOOXOIUMOCTH M BCEM >XKMBOTHBIM Ha 30-i
TIeHb.

Bce mrammel-xkanauaarsl PRRSV 6butn maccaxkuposanbl 83 pasa Ha kietku MARC-
145. brun onpeneneHbl TUTPBI AJsl KAKAOH U3 BOCbMU (8) BakLMH, Kak MOKa3aHo B Tabmume L
Tecter Ha crepunbHOCTE B cooTBercTBUU ¢ TpeboBanmsimu USDA 9 CF.R Obutn ycmeurso
3aBepmeHsl B Benchmark Biolabs, JluakoneH, HeOpacka. Bakuunber comepxanmu PRRSV B
bapMareBTHYECKH MPHUEMIIEMOM SKCLIUITUEHTE, TO €CTh (PHU3UOJIOrHYECKOM COJIEBOM PaCTBOPE.

HenocpencreenHo nepen UCmonb30BaHUEM TPH | M1 MPOOHPKU C UCXOJHBIM PacTBOPOM
mramMmMa PRRSV NADC-20 nnst 5KkCiepUMEHTAIBHOIO 3apakeHMsl OTTAUBAJIU MPU KOMHATHOMN
TeMrieparype u n00aBisIM 3 MJI UCXOAHOTO pactBopa B 297 MJI MUHUMAIBHOW MHUTATEIHbHOU
cpenst Urna ¢ comsimu Opna u L-rmyramunom (MEM) u3 Mediatech, Inc. B crepunbHOM
koHTeliHepe. MHOKyAT (cocTosImui U3 BUPYCHOTO UCXOAHOTO PacTBOpa M CPelbl) CMELINUBAIN
BPYUHYIO U COXPAHSUJIM Ha MOKPOM JIbJly BO BpeMsl BBeIEHUs XMBOTHBIM. Ilepen 3apaxxeHuem
maTh (5) MJI 3apaKEHHOTO HWHOKYJISITA AJIMKBOTHPOBAIN HENOCPENCTBEHHO B CTEPHJIBbHBIM
KOHTEeHHep Ui TOAa4YM B AHACHOCTUYECKYIO JIabOpaTopuro Uil  ONpeneNeHHs TUTPA.
PesyJibTaThl TUTpOBaHus cocTapsau 1027 TCIDso/mi.

JKuBoTHOE OBLIO 3KCIEPUMEHTANbHOW enuHuLeid. Pasmuuus Mexay rpynnamu
OLIEHUBAJIU C UCTIOJIb30BAHUEM JIBYXCTOPOHHHX T€CTOB Mpu aibda = 0,05.

ITpoueHT 00IIEero KOMUYECTBA JIETKUX C MOPAKEHUSIMH PACCYUTBHIBAIHN IO CIIEAYIOLIEH
dbopmye:

IMpouent obmero jerkoro ¢ nopaxkenusimu = {(0,10 x neBoe anmkanpHOe) + (0,10 X

neBoe cepaeuyHoe) + (0,25 x neoe auadparmanbroe) + (0,10 x mpaBoe anmukaibHOE) +

(0,10 x mpaBoe cepmeunoe) + (0,25 x mpasoe naumadparmanbaoe) + (0,10 x

MPOMEXKYTOYHOE) } .
BnusiHue BakUMHAIMM HA TPOLIEHT OT OOIIEro KOJIMYECTBA MOPAKEHHH JIETKUX OLCHHBAJIH
NyTeM BBIYUCIIEHHUsS] YMEHBIICHHOW (pakUuu U COOTBETCTBYIOIIEro 95 % IOBEPUTEIHHOTO
uarepsana (MF; CI, mpouenypa FREQ B mporpammuom obecrieuennun SAS®, SAS Institute,
Cary NC) ns kasknoit mapsl mianedo/BakuuHanus. KpoMe Toro, 10 MoJHOTO aHaIH3a MPOLEHT
o0IIero KOJMYECTBA JIETKHX C TMOPAKEHUsIMH ObUT MpeoOpa3oBaH C  HCIOJb30BAHHEM
KBaJAPAaTHOTO KOpHA apkcuHyca. llpeoOpasoBaHHbIe HaHHbIE OBUIM MPOAHATU3UPOBAHBI
CMELIAHHOW JINHEHHOH MOZeNbI0, KOTOpas BKJIOYaeT (PUKCHUPOBAHHBIM 3(deKT nedeHus
(mpouenypa MIXED B mnporpammHOoM oOecneueHnn SAS®) B KadecTBE €IMHCTBEHHOI'O

dakropa. Ecnu 3¢dekt nedeHus ObUT CTATHCTUYECKU 3HAYMMbBIM, TAPHBIE CPABHEHUS MEXKIY
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wianed0 W BaKIMHUPOBAHHBIMH TPYINIAMH MPOBOIIMIMCH C HCIIOJNB30BAHUEM JIMHEHHBIX
KOHTPAaCTOB M HECKOppeKTHpoBaHHOH anbpa = 0,05. BakiuHa COOTBETCTBOBaNa TECTY, €CIU
BaKL[MHNPOBAHHBIE CBUHBH, IO CPABHEHUIO C KOHTPOJBHBIMH, IIOKa3aJdH 3HAYUTENbHOE
CHIDKEHHE TTOKa3aTeNIs TOPaKEHUs JIETKOTO.

Mertoapl, MOAXOASIIUE IJii MOBTOPHBIX HM3MEPEHHH, HCIOJb30BAIHNCH IS OLEHKH
BIMAHUS BakKIMHALMM Ha 3HaueHus Bupemun (mpouenypa MIXED B mporpamMmmHOM
obecieuennn SAS®, SAS Institute, Cary NC) B mnpenmojokeHUH O HOPMaJIbHOM
pactipenenenny. JlanHple ObuTH MpeoOpa3oBaHbl MEepe]] aHAJIM30M JJIs CTAOMIN3AlMU OCTATKOB.
CraTucTuueckass MOIeb BKJIOYaja JIUeHHE, BpeMsi M 3aBHCHUMOCTH 3¢ dekTa jeueHus or
BpeMeHHU Kak ¢ukcupoBaHHble 3¢(dexrsl. Ecnu 3aBucumocts 3ddexra nedeHus OT BpeMEHU
ObUIO 3HAYUTENBHBIM, OLEHUBAINUCH 3(P(EKTh BAaKLMHBI B TEYEHUE 3TOrO BpeMeHU. B TeueHune
BPEMEHU NPOBOIIINCH CPAaBHEHHUs MEXAY BaKIMHUPOBAHHBIMU U HEBAKLMHUPOBAHHBIMU
’KMBOTHBIMU. Ecim 3aBHCHMOCTh He Oblila 3HAYMTENbHOW, OBUI OLEHEH OCHOBHOW 3(¢exT
JedeHus. bplii NMpoBeneHbl CPaBHEHUS MEXKAY BaKLMHUPOBAHHBIMU M HEBAKLMHUPOBAHHBIMU
’KMBOTHBIMU. HanMeHbIne KBagpaThl O3HAYAIOT CTAHAApTHBIE OmMUOKH, 95 % moBepHUTENbHbBIE
HHTEPBAJIbl CPEHEr0 3HAUEHNUs, a ANANa30Hbl IPEICTaBIEHbl COOTBETCTBEHHO.

Metonbl, TOAXOASIME JIT TOBTOPHBIX M3MEPEHUI HENpPEPbIBHBIX MM OMHOMHAJIBHBIX
JIAHHBIX, UCIOJNb30BAJMCh Il OLEHKHU BJIMSHUS BAaKLMHALMM HAa CHIBOPOTOYHBIE AHTUTENA U
3HaveHus1 MaskoB u3 Hoca (mpouenypa MIXED waun GLIMMIX B nporpaMMHOM OOecredYeHUuu
SAS®, SAS Institute, Cary NC) B nOpeanosio)kKeHUd HOPMaJTbHOrO/OMHOMHABLHOTO
pacnpenenenue. JlaHHbie ObLTH TpeoOpa3oBaHbI MEPEN AHATM3OM TSl CTAOMIM3AMKA OCTATKOB.
CraTucTudeckas MOIEIb BKJIIOYAja JICYEHUE, BpeMsi M 3aBHUCUMOCTh 3¢ (dekTa jedeHus or
BpeMeHHU Kak ¢ukcupoBaHHble 3(dexrsl. Ecnu 3aBucumocts 3ddexra jedeHuss OT BpeMeHHU
ObUTa 3HAYUTENLHOW, OLEHHBAIUCH 3(P(EKThI JIeueHHs] BHYTPH MEpHOAa BpeMeHU. B TeueHue
BPEMEHU NPOBOIIIUCH CPABHEHHs] MEXKAY BaKIMHUPOBAHHBIMH U HEBAKIMHHUPOBAHHBIMHU
KUBOTHBIMH. Ecimu 3aBHCHMOCTb He ObUla 3HAYUTENBHOW, OBLT OLIEHEH OCHOBHOW 3(dext
JedeHus. bpUTi MpOBeAeHbl CPABHEHUSI MEKAY BAKIMHHUPOBAHHBIMU M HEBAKLMHHUPOBAHHBIMU
KUBOTHBIMH. HanMmeHbInne KBaJipaThl O3HAYAIOT CTAHAAPTHbIE OmMOKH, 95 % noBepUTENbHBIE
MHTEPBAJIbI CPEAHETO 3HAYCHUS, a JUANa30HbI PEICTABICHBI COOTBETCTBEHHO.

Bec Tena (muu 35 u 49), mokasaresb YrHETEHUs, TOKA3aTeNlb JbIXaHUS U TOKa3aTeNu
cocTosiHusl Tena (mHU 35-49) ObUIM CTATHCTUYECKH MPOAHATM3MPOBAHBI C HCIOJIB30BAHHUEM
ANCOVA, noapxonsmero s moBTOpHBIX m3Mepenuid (mpouenypa MIXED). 3nauenust nus O

ObUTM BKJIFOUEHBI B KA4YECTBE KOBapHaThbl, €CJIN 3TO HCO6XOI[I/IMO. prnna JICUCHUS, BpEMS U
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rpynmna 3aBUCUMOCTH 3ddeKxra JedeHHs OT BpPEMEHHM ObUIM BKJIIOYEHBI B MOJENb Kak
¢ukcupoBannbie >¢¢dextsl. Ecnu cpok B3ammopeicTBusi ObUI 3HAYUTEIBHBIM, TO B TPYIIE
BpeMeHH 3(h(EKThl OLIEHUBAIN MYyTEM CPaBHEHUSI KaXKIOH IPYMITbI BAKIIMHALIUN C KOHTPOJIEM C
UCTIONIb30BAaHNEM HecKoppekTupoBaHHOH ambda = 0,05. Ecnmu B3aumoneiictBue He ObLIO
3HAYUTEJIbHBIM, OBUI OIIEHEH OCHOBHOW 3((eKT Trpynmbl, M €ClId 3HAYMMBblE, TPYIIIOBbIC
3¢ }eKThl OLEHHBAIUCH NMYTEM CpPABHEHUS KaKAOH TPYNIbl BaKUWHALMH C KOHTPOJEM C
UCTIONIb30BAaHUEM HecKoppekTupoBaHHOW anba = 0,05, CMepTHOCTP HE OICHHBAJIACH,
MOCKOJIBKY BO BpEMs UCCIIEIOBAHMSA ObLIa TOJIBKO OJTHA CMEPTh.

CpenHee NpOLIGHTHOE BOBJICUEHUE JIETKOTO B KOHTPOJIBHYIO Ipynmy cocTtaisiio 37,9 %
(Tabnmuua 2), 94TO COOTBETCTBOBAJIO OXKUAAEMOW MATOJOTHH JJisi 3TOW MOIETH 3apaskKeHHs
PRRSV (ot 30 go 50 %, L. Kesl of Veterinary Resources, Inc., nmunHoe coobiieHue), UCrnonb3ys
Tun-2 wramma NADC-20. Beut cnenan BbIBOX O TOM, 4TO BHpycHOe 3apaxenue PPCC Obuto
aleKBaTHBIM JJIs1 OLICHKH IITAMMOB-KaHAUJATOB BaKLMHBL

CpenHue OLEHKHM NOPa)KEHUH JIETKOTO MPENCTaBlIeHbl B TaOnuie 2. 32 UCKIIOYEHHEM
BakiuHbI, conepkameid PRRSV EU-nogo6Hsiit (o ects Tin 1 PRRSV) mramm SD 03-15, Bce
SKCIEpPUMEHTaIbHble BakLuHbl yMmeHblanu (P < 0,05) mopaxeHus Jerkux Mo CPaBHEHUIO C
KOHTpOJbHOHI rpynnoil. IlpumeuarenpHo, uro mrtammbel SD 95-10, SD 11-21 u ND 99-14
BBI3bIBAJIM BBICOKYH) CTENEHb 3alUTHI, YTO MPUBOAWIO K OUE€Hb HU3KOMY BOBJIEUEHHIO JIETKHX
(2,7 %, 1,0 % u 1,6 % coorBercrBerHo). [IItammbr SD 95-47 u MN 05-68 Takske Mokasaiu
XOpoIue pe3ynbTarhl, Torga kak mrammbl SD 04-89 u SD 02-10 ObutM MPHEMJIEMBIMH.
YMeHbIIeHHAsT 1O KaXXKIOW BaKLUHBI MPOTHUB KOHTPOJILHOW TPYIIIBI MOKa3aHa B Tabsuie 3.
OTH pe3ynbTaThl MOKA3aJIM, YTO CBHHbU, BAKIIUHHPOBAHHBIEC ociabiaeHHbIME mTaMMamMu PRRSV
SD 95-10 (T04), SD 11-21 (T0S) u ND 99-14 (T08), umenun no MeHblieir mepe 90 %

BEPOATHOCTL HaAJIUYHA MEHEEC CCPBbE3HBIX JICTOYHBIX nopameﬂm‘?l, YeM CBUHBU B KOHTpOJ’IbHOfI

rpyrme.

Tabnuua 2. CpegHue OLIEHKN NOPAYKEHHS JIETKUX.

I'pynna Bakuuna Ouenka' CrannaprHas | Cpennee’
JIeYeHUs omnoKa

T01 Her (tonpko PBS) | 0,6633 0,05594 37,91 %
T02 IlIramm SD 04-89 | 0,3861* 0,07075 14,14 %
T03 IlIramm SD 03-15 | 0,4885 0,07075 22,02 %
T04 IIIramm SD 95-10 | 0,1662* 0,07075 2,74 %
T0S5 IMIramm SD 11-21 | 0,0988* 0,07075 0,97 %
T06 IlIrtamm SD 02-10 | 0,3642* 0,07075 12,69 %
T07 IlIramm SD 95-47 | 0,2073* 0,07075 4,24 %
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T08

ITTramm ND 99-14

0,1252%

0,07458

1,56 %

T09

ITTramm MN 05-68

0,2316*

0,07075

5,27 %

"Henpeo6pasopannblie cpenHue.
206paTHO Mpeobpa3oBaHHbIE CPETHMUE.
*B cpasHennu ¢ TO1, 3HaunTenpHO oTamyaercs npu P < 0,05.
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Tabnuua 3. [TokazaTenu mopaskeHHs JETKUX.

CpaBHeHHE TPYIII JIEYEHUS YMeHbLIeHHAst 95 %

nons’ JOBEPUTENBbHBIN
WHTEPBAJI

Kontposns (TO1) mo cpasrenuro ¢ SD | 0,5875 0,2266, 0,9484

04-89 (T02)

Kountposs (TO1) no cpasrenuro ¢ SD | 0,3125 -0,1838, 0,8088

03-15 (T03)

Kontposns (TO1) mo cpasrenuro ¢ SD | 0,9000 0,7077, 1,0000

95-10 (T04)

Kontposns (TO1) mo cpasrermnto ¢ SD | 0,9688 0,9017, 1,0000

11-21 (TOS)

Kontposns (TO1) mo cpasrenuto ¢ SD | 0,7000 0,3092, 1,0000

02-10 (T06)

Kontposns (TO1) mo cpasrenuro ¢ SD | 0,8000 0,5290, 1,0000

95-47 (T07)

Kontposns (T01) no cpasaenuto ¢ ND | 0,9028 0,7152, 1,0000

99-14 (T08)

KonTtpons (TO1) no cpaBuenuto ¢ MN | 0,7875 0,4986, 1,0000

05-68 (T09)

'V MeHbIIeHHas 10MIs1 03HAYAET OTHOCUTENIBHOE YBEJTHUEHHE BEPOSITHOCTH TOTO, UTO MOPAKEHHS
aerkux BakuHATOB (T02-T09) OynyT MeHee TsDKeNbIMHU, YeM MOPAKEHHs JIETKUX HEBAKLIMHATOB
(TO1).

Cpennue reomerpuueckue PRRSV, nepecunrannsie ¢ momoiunsio qtRT-PCR u3 HOCOBBIX
CeKpeTOB, TMpEeNCTaBieHbl B Tabiuue 4 B Ka4yeCTBE CBHIETENILCTBA OECCHMIITOMHOIO
BHUPYCOBBIZIENICHNS. 3a MCKJIFOUEHHEM CBHHEW, BaKIMHUPOBAaHHBIX mrTammoMm SD 02-10, Bupyc
BaKILMHBI ObUT OOHAPYXKEH B Ma3KaxX M3 HOCAa BCEX BAKIMHUPOBAHHBIX Tpymnmn Ha 35-H IEHb.
CBunHbH, BakiuHUpoBaHHbIe wmTammamu SD  03-15, SD 95-10 u SD 95-47, wumenu
craructudecku 6ogbie (P < 0,05) reHOMHBIX KOMHI/MJI, YeM CBHHbU KOHTPOJIbHOM TPYIIIBI CO
cpenuuMu 3HaueHusiMU 277, 337 u 7 reHOMHBIX KOTHI/MJI, COOTBETCTBEHHO. [locne 3apaskeHust
Ha 35-i1 1eHb BCce TPYIIIBI BBIAEISIH HEKOTOPbIe BUPYChI Ha 38-if nenb, 42, 45149 (3,7, 10 u 14
nHedt mocne 3apaxkenust (DPC), coorBercTBeHHO). CBUHBY, BaKIIMHUPOBAaHHBIE MTaMMaMu SD
95-10, SD 95-47 u ND 99-14, umenu Oonee HM3KHil ypoBeHb BbineneHus (P < 0,05), uem
KOHTPOJIb BO BCEX TOYKax BpeMmeHu noche 3apaxkenus. Ha 10 u 14 DPC Bce mramMmbl BakIuH
Bb3bIBAIN CcHkeHne (P < 0,05) B BBIOENEHWH MO CPAaBHEHHIO C KOHTPOJBHBIMH, 32

uckyroyenreM mrrammos SD 04-89 u SD 03-15.

Tabmuua 4. Cpennee reomerpuueckoe PRRSV reHoOMHBIX KONHA/MII B Ma3Ke U3 HOCA.

I'pynma Bakuuna Henb | [lenb Jenb Jenb Jenb Henb 49
JICYCHUS 0 35 38 42 45
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TO1 Her  (tombko | 0 0 285500 | 66956 | 8805 | 1375
PBS)
T02 Iltamm SD 04- | 0 1 776071 | 26115 |3157 | 1360
T03 ]8_[9[TaMM SD 03- 0 277% | 3200% |3200% |3871 | 2201
T04 ]lf[TaMM SD 95- [0 337% | 158* | 368% | 28% 89
TO5 Il_[O[TaMM SD 11- |0 1 529399 | 5521% | 75* 16*
T06 IzlllTaMM SD 02- [0 0 215539 | 14541 |158* | 3*
TO7 Il_[O[TaMM SD 95- [0 7% 4193* | 3544* | 38* 26*
TO8 ;Y[TaMM ND 99- [0 3 343* | 710 [159% | 30%
T09 Il_fITaMM MN 05- | 0 5 105* [ 38680 |459% | 12%
68

* B Teuenue nHA no cpaBHeHMIo ¢ TO1 cymectBenHo pasnuyatores npu P <0,05.

Cpennue reomerpudeckue PRRSV, nepecuntanusie ¢ momompto qtRT-PCR (reHOMHBIE
KOTIMH/MJT) M3 CBIBOPOTKH, TPENCTABICHbI B Ta0uIe 5. Y BceX BaKIMHUPOBAHHBIX TPyl OblLIa
omnpefeseHHas U3MepuMasi BUPEMUsl, CBA3aHHAsl C BakLMHaUueld Ha 35-U neHb, XOTs YPOBHU B
rpynmnax, BakuuHUpoBaHHBIX SD 04-89 u SD 11-21, He ObulM CTATUCTUYECKH OTJIHYHBI OT
koHTpossi (P > 0,05, koropsle Obutn oTpunarenbHbiMu. [locne 3apaxkenust Ha 35-if neHb Bce
rpynmbl Obutn Bupemuueckumu Ha 3, 7, 10 u 14 DPC. CBuHbH, BaKIIMHUPOBAHHBIE IITAMMAMHU
SD 95-10 u ND 99-14, umenu Gonee Huskue (P < 0,05) ypoBHH BUpEMHUH, Y€M KOHTPOJHU BO
BCeX TOoukax BpemeHH mocye 3apakenus. Ha 10 u 14 DPC Bce mrTaMMbl BaKIUH BbI3bIBAIN
camwkenne (P < 0,05) B BupeMun 1no CpaBHEHUIO C KOHTPOJbHBIMH, 33 UCKIIFOYEHHEM IITAMMOB

SD 04-89 u SD 03-15.

Tabmuna 5. Cpennue reomerpudeckue PRRSV reHOMHBIX KOMUI/MIT B CBIBOPOTKE.

I'pynma MtamMmm Henb | [enb Henb 38 | lenb 42 | [lenn 45 | [enb 49
JICUCHUS] | BAKIIUHBI 0 35

T01 Her 0 0 2903710 | 17470074 | 5039915 | 429509
T02 SD 04-89 0 51 1616541 | 25183510 | 2328418 | 95654
T03 SD 03-15 0 3840% 206281* | 591903* 813498* | 217313
T04 SD 95-10 0 20528 5122% 7787* 5176% 377*
T05 SD 11-21 0 5 2782331 | 1590087* | 45034* 2835%*
T06 SD 02-10 |2 2617* 611028 3408898 | 647775% | 30347*
T07 SD 95-47 0 5711%* 504891 1407041* | 44550% 9692*
T08 ND 99-14 |0 357* 21432%* 95434%* 3358* 1177*
T09 MN 05-68 |0 1578* 47685% 2888361 183890* | 10337*
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* B Teuenue nHs no cpaBHeHMo ¢ TO1 cymecTBenHo pasnuvatorces npu P < 0,05.

CepokOHBEpCHIO OIpenessuii MyTeM H3MEpPEeHHs] INeOMETPUUYECKHX CpPEAHMX THUTPOB
Herpamm3aun  pokycoB (FFN), kak mokaszano B Ttabnume 6. KOHTpOJbHBIE »KUBOTHBIE
OCTaBAJINCh CEPOHETATUBHBIMU uepe3 35 neHel (IeHb 3apakeHus1), Hauall CEpOKOHBEPTHPOBATh
Kk 42-my nuro (7 DPC) um Obumn cepokonBeptupoBanel B neHb 49 (14 DPC). Bcee
BAKLIUHUPOBAHHBIE TIpPYIIbl CEPOKOHBEPTUPOBAIM K 14 [HIO mnocine BakUMHALUWH, 34
uckmodeHnneM SD 03-15. I'eomerpudeckue cpegHue TUTPOB BO BCEX TIPyMIax BaKLMHALUU
npesbimany (P < 0,05) onqun u3 koHTponeit B nHu 28, 35 u 42 u ObUIM MOXOXKU WJIK MEHbIIE
OnHOro u3 koHtponen Ha 49-u1 nenb. Ilukosbiii orBer TTpa FFN B rpynmax BakuuHauuu
npousowen B AHU 35 u 42. Irammer SD 95-10, SD 11-21, SD 95-47 u ND 99-14, no-

BUANMOMY, BbI3BIBAKOT HauOosee YCTOI\/'ILII/IB]:II\/'I ceponomqecm/li/'l OTBECT.

Tabmuma 6. CpenHue reoMeTpuyeckHe TUTPOB HeWTpanuzauuu (JyOpecLeHTHbIX (HOKYCOB

(FFN).

I'pynna MtamMmm Heub | [enb Henn 38 | Heub 42 | Jenn 45 | enn 49
JICUEHUs1 | BaKIMHBI 0 35

TO1 Her 0 0,00 0,00 0,11 0,5 122,59
T02 SD 04-89 0 1,20% 4,75% 12,13*% 78,38* 74,94
TO3 SD 03-15 0 0,67 3,83% 15,87% 21,43% 17,11%*
T04 SD 95-10 0 27,90% 3,42% 119,51* 104,10% 52.54%
TOS SD11-21 |0 26,04* | 48,56* 137.26* | 147.18* | 84,57
TO6 SD 02-10 0 10,16* 30,10% 52,59% 97,29% 69,91
TO7 SD 95-47 0 11,66* 34,62% 111,85% 121,79%* 35,73%
TO8 ND 99-14 0 15,89% 5,92% 125,04* 107,19* 73,05
TO9 MN 05-68 |0 19,86%* 16,14%* 97,92%* 97.40%* 43,27*

* B Teuenue nHs no cpaBHeHHo ¢ TO1 cymectBeHHO pasnuyatores npu P < 0,05.

MeHblivie cpenHre KBaapaThl Beca Tena npuBeneHsl B Tabnuie 7. Bec Tena B neHp O Obut
UCIIOJIb30BaH B Ka4eCTBE KOBapUAThl B aHamu3e. B neHb 3apakeHus (neHb 35) 4eTbipe rpymibl,
BakiuHUpoBaHHbIe mTammamu SD 03-15, SD 95-1 0, ND 99-14 u MN 05-68, cOOTBETCTBEHHO
umenu Oonee HU3KkKe cpennue maccel Tena (P < 0,05), uem Te, 4TO B KOHTpOJe. Bee ocTanbHble
TPYIIBI UMENN CPpEeaHU Bec Tena aHanoruuHeiid (P > 0,05) ogHOW M3 KOHTpOJIbHBIX rpynn. B
neHb BCkpbITus (nespb 49), Ha 14 DPC, Tpu rpymnmsl, BaKUMHUpOBaHHBIE mTammamu SD 11 -2 1,
SD 95-47 u ND 99-14, umenu cpennHuii Bec Tena, Kotopblii npessiman (P < 0,05) oguH u3

KOHTpOJeH. Bec Tena Bcex apyrux rpymm Obut cxoxkum (P > 0,05) ¢ oqHIM 13 KOHTPOJIEil.

Tabnuua 7. MeHblune cpenHue KBaApaThl Beca Tena (QyHThI).

I'pynna IMItamm Hens 35 Jens 49
JieYeHUsl | BAKLIUHbI LS Cpennee = SEM LS Cpennee £ SEM
T01 Her 51,2967 + 1,2386 57,7779 + 1,8550
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T02 SD 04-89 | 49,5986 + 1,5763 58.6786 + 2.3529
TO3 SD 03-15 | 46,6000 * + 1,5601 63 0,3200 + 2.3420
T04 SD 95-10 | 42,2323 * + 1,5604 60,1423 + 2,3422
TO5 SD 11-21 | 5104161 + 1,5695 65,7061* + 23483
T06 SD 02-10 | 50,6237 + 1,5651 62,2837 + 2.3454
TO7 SD 95-47 | 51,0636 + 1,5614 66.3136* £ 23429
TOS ND 99-14 | 45,2815* + 1,6536 63.0593% + 2 4748
T09 MN 05-68 | 44.4676* + 1,5620 60,4576 + 2.3433

* B Teuenue nHs no cpaBHeHMo ¢ TO1 cymecTBenHo pasnugatores npu P < 0,05.

Cpennue nnsi CyMMUPOBAaHHBIX KIMHMYECKHX OayIoB (pecriupaTopHBIA + yrHETeHHe +
COCTOSIHUE Teja) COOMPATHCh AN KaKIAOrO SKUBOTHOTO U YCPEAHSIINCH AJIs KXKIOH TPYIIIBL
Knunnueckue npu3Haky He HAOMIOAATUCH B FOOOH rpymnmne B TedeHue 7 JHeN Mocie 3apakeHusl.
B nau 42 u 43 xinHUYeCKHe NMPU3HAKU OBLIM OYEBHIHBI B HEKOTOPBIX I'PYIIAX BAKLMH, HO HUX
cpenuuit 6amn He ornuuancs (P < 0,05) or ogHoro u3 xoHTposbHBIX. C 44 1o 49 neHb Bce
rpymnmnbl BakiuH umenu Oosnee Huskuit (P < 0,05) cymmaphbiii a1, 4YeM KOHTPOJIbHBIE, 32

UCKJIIOUEHHEM IPyI, BaKIMHUPOBaHHbIX mrammamu SD 04-89 u SD 02-10 B nenb 44,

B sakmouenue, BoceMb ocnabieHHBIX mTaMMOB BakuuHbl PRRSV Obumm ycmemno
OLIEHEHBI B MOJIEJIM BUPYCHOTO 3apaxkenus. 3a uckmouenneM EU-nogo6Horo mramma SD 03-15,
BCE LITAMMBbI BBI3BIBAIOT HEKOTOPYIO 3aIUTy OT 3apakeHus BUpyieHTHbIM PRRSV NADC-20
tuna 2. Yerbipe mramma, SD 11-21, SD 95-10, SD 95-47 u ND 99-14, obecrie4uBaroT
HauOOJIBINYIO 3AIIUTY, YTO MOATBEPKAAETCS O0Jiee CHIIbHBIM CHIDKEHUEM JIETOYHBIX TOPAYKEHUIN

1 BUPEMUHU.

ITPUMEP 3

Ilenbt0 3TOrO HMCCIENOBAHUS SIBISIETCSl OLIEHKA KPOCC-3AIMUTHON 3P PEKTUBHOCTH
4yeTblpex skcnepuMeHTanbHbiX BakiuH PRRSV mpu BelpamuBanum cBuHel mocne 3apakeHus
IBYMS pa3IMYHBIMU BUPYJIEHTHBIMU mTaMMaMi PRRSV tuna 2. D¢ dexTuBHOCTS OLIEHUBaETCS
IO CTETNEeHH MOPaKEHUs JIETKNX W BUpeMuu. McciaenoBaHue MpOBOOMIIOCH HA 00OpPYIOBAHHU
BSL-2 B Veterinary Resources, Inc. (VRI), KomOpumxk, Aiiosa. JluzaiiH wucclenoBaHUs

npeacTaBieH B Tadnuue 8.

Tabnuna 8. J{u3aiin ucciaenoBaHMs.

I'pynna PRRSV FFU! 3apaxeHue JeHn Konnuects
JIYEHUsI LITaMM TUTP/MIT PRRSV BaKLMHAIMW/3a | O
pakeHus JKUBOTHBIX
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TO01 Her? N/A MN-184 Henb 0/35 10
T02 SD 95-10 | 1,3 x 10’ MN-184 Jenb 0/35 10
T03 SD11-21 |4,0x10° MN-184 Jenb 0/35 10
T04 ND 99-14 | 2,1x 10’ MN-184 Jenb 0/35 10
T05 MN 05-68 | 1,6 x 107 MN-184 Jenb 0/35 10
T06 Her? N/A KS-11 Jenb 0/35 10
T07 SD 95-10 | 1,3 x 10’ KS-11 Jenb 0/35 10
T08 SD11-21 |4,0x10° KS-11 Jenb 0/35 10
T09 ND 99-14 | 2,1x 10’ KS-11 Jenb 0/35 10
T10 MN 05-68 | 1,6 x 107 KS-11 Henb 0/35 10

! ®moopecuentnas gokycupyromas eqununa (FFU).
? TInane6o KOHTPOJIbHBIE )KUBOTHBIE TIOJTy4Yaju HaTpuii-hocdaTHbiil Gydep (PBS).

HccnenoBaTenbCckuii mepcoHAN, KOTOPBIA MPOBOAMJ HAONIONEHUsT 3a COCTOSIHUEM
310pOBbs UM cOOp OOpasmoB, OBUT OCIEIUIEH MO OTHOLIEHHIO K JIYEHHIO, a TakXkKe II0
OTHOLIEHHIO HA3HAYEHUSI CBUHEH B rpymIbl iedeHus. i1 3Toro uccieqoBaHus UCIOIb30BaJIOCh
100 (100) rubpunHBIX CBMHOK U OOPOBOB, BO3PACT KOTOPBIX COCTABJISLI MPUMEPHO 3 HENeny,
KoTopble ObLTH cepoHeraTHBHbIME Uisi PRSSV myTtem TecTupoBaHusi HeWTpamu3aluu BUpycCa
(FFN) u ouenuBanuce kak 3mp0posble. CBuHBM Obutu nosyueHs! oT Gpepm Buncon-Ilpefipu-Bun,
bepnunrron, Buckoncun. B Jlenb -1 CBUHBH ObLIH MPENOCTaBJICHbI HA JIEYEHUE W B 3arOHBL, U
pacripezniesieHbl B IPYIIbI JIedeHUsl B 3aroHax B Tpex BSL-2 xomHaTtax conepxanusi. B xaxxnoi
KOMHAT€ 4YeTbIpe TPYINIbl BAKIMHALMK ObUIM pa3/ieNieHbl MyCTBIM 3arOHOM WM ajuleeil u
TBEPIOHW NEPEropoAKON IJIsl MPEeNOTBPAILEHUS] MPSIMOrO KOHTAKTa M 3arpsi3HEHUs] OTXOJaMH
apyrux 3aroHoB. CBHHEH KOPMHJIM CTaHAAPTHBIMH KOMMEPYECKHMH JIEKapCTBEHHBIMHU
cpeacreamu (CTC/DENAGARD® antubuortuk) mis HadaneHbix auet (NRC, 2012) ad libitum.
Y cBuHEH ObUT TOCTYI K YHCTOM MUThEeBOH Boae ad libitum.

OOurne HaOMrOAEHUS 332 COCTOSIHUEM 310POBBSI IPOBOAMIINCH O/IUH Pa3 B A€Hb C MOMEHTA
NpUOBITHS HA MECTO MPOBEACHUS UCCICAOBAHUS A0 IHSI, MPEILUISCTBYIOIIEro 3apaKeHHIO (C THS
-3 mo 34). Bce cBUHBM ObUTM WHAMBHIYAJIbHO OLICHEHBI HA AETPECCHUI0, COCTOSHHE Tejla U
pecnupaToOpHBIN AUCTPeCcC B AHU 35-49 1 OLICHUBAINCH MO KAXKIOMY KIMHUYECKOMY NPU3HAKY.

Jo otnyyenus u nepeBo3ku B VRI kaxmoli cBuHbe Obuta naHa pasosas no3a VITAL E-
500 (ButamuH E), pazosas nosza antuduoruka EXCEDE® (ueduodyp uucranun, Zoetis Animal
Health), n 6pua Bakumuanmsa BakumHOi INGELVAC CIRCOFLEX® (Boehringer Ingelheim
Vetmedica). Kpome Toro, BceM CBHHBSIM BBOIWJIHM €OUHHYHYIO 103y aHTHOMOTHKAa EXCEDE®
6o Ha 13-i neHb, 1100 Ha 14-i IeHb.

JIrobasi cBHWHBS, KOTOpasi OOHApyKWJia TPU3HAKH KJIMHUYECKOTO 3a00JeBaHHS WU

TpaBMbI, OblIa yaaneHa u3 uccienopanusi. COOTBETCTBYIOILINE 00Opasibl ObLIH MPEACTABIIEHBI B
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na0opaTopuI0  BeTepHHAPHOW nuarHoctuku 1mrata Atvoa (VDL) nns  mpoBeneHus
AUarHOCTUYECKON oueHKU. bbpumm 3aperucTpupoBaHbl JaTa, NPUYMHA UM PACIHOJIOKEHUE
JKUBOTHBIX, YJAJIEHHBIX M3 HMCCIENOBAaHUS TOCie 3apakeHus. JlaHHble, COOpaHHbIE y CBUHEM,
YIOAIEHHBIX U3 UCCIIEIOBAHUS, ObIIH NCKIIFOUEHbI U3 CTATUCTHYECKOTO aHAJIN3A.

Bce mrammel-xkanauaarsl PRRSV 6butn maccakuposanbl 83 pasa Ha kierku MARC-
145. OnpeneneHs! TUTPBI AJs1 KAXKAOH U3 yeTbipex (4) BakiuH. TecTHpoBaHHE HA CTEPUIILHOCTD
B cootBercTBuM ¢ TpeboBanmsmu USDA 9 CFR Obuto ycmemHo 3aBepmeHo B Benchmark
BioLabs, Jlunkonsn, Hebpacka. BakiiiHbl rOTOBHITH, KaK B IpUMepe 2.

Kaxxnast u3 100 cBUHEH, BKIIIOUEHHBIX B UCCIIEOBaHKe, ObUla BakIMHUpOBaHa B JleHs O.
CBUHBSIM BBOIWJIM Ha3Hau€HHOe JieueHue B Buae 0,5 MJI BHYTPUMBIIIEYHON O3Bl B MPaBYIO
JacTh Lien. B Teuenue opHOro vaca nocie unbekuui Mccnenosarenb U3yduil KaXAyH0 CBUHBIO
Ha IpeaMeT J000ro nodOYHOro SBJIECHHUS.

daza nocne BakuMHALMHU Aauiack ¢ 1 mo 35 nenb. OOpa3ipl KPOBH AJisi OTNPEAeIeHUs
antuten k PRRSV ¢ wucnonp3oBaHueM TeCcTUpOBaHMs HeWTpaau3aluu (GyopecleHTHbIX
¢dokycoB (FFN) Opumm cobpaner B mauu -1, 14, 28 wu 35. [na anammsa FFN nBykpaTHOe
pasBeneHue cbiBOpoTKH (oT 1:4 nmo 1:512) cmemmBanu KakAyd C paBHBIM O0BEMOM
KYJbTYpaJbHOH cpenpl, conepxkatmer 100 equnann popmuposanus ¢pokyca (FFU) rectupyemoro
mramma PRRSV (MN-184). Cmece nakyouposanu npu 37 °C B Tedenue 1 4 u 3arem 100aBIsuin
B KOH(QUIIOSHTHbIE KyJbTypbl KieTok MARC-145 B  90-1yHOYHBIX IUIAHIIETaX JJIst
KyJbTHBHpOBaHUs TKaHel. [IpumepHo depe3 1 neHp miuanmers! Guxkcuposanmu B 80 % (00./00.)
alleToHe B BoAe M MH(PHULMpOBaHHBIE KJeTKH ((OKyChl) OOHApyKMBAJM MyTeM HHKyOAaLUU C
KOHBIOTHPOBaHHbIM ¢ u3ornoimaHat  ¢ayopecuenHom  (FITC)  anTu-N-OenkoBbIM
MOHOKJIOHaNBbHBIM aHTuTeIoM SDOW17. Tutp Helrpanusanuu ceiBopoTkd FFN Beipaskann kak
oOpaTHOe HanOoJbIee pa3BeeHHe, KOTOPOe YMEHbINajIo oOpasoBaHue Gokyca mpuMepHo Ha 90
% TO CpPaBHEHUIO C KOHTPOJEM ChIBOPOTKU. OOpasubl KPOBU ISl ONPENEICHUS BHPEMHHU
PRRSYV 0Obutn cobpanbl B 1uu -1, 14 u 35. Ha3anpHble Ma3Ku TSl OLEHKU BUPYCHOTO BBIACIEHUS
ObutH coOpanbl B nHM -1, 14 u 35. Mi3mepenue Maccel Tena (GyHT) MPOBOAUIIOCH B eHb -1 1 10
3apakeHUs] B J€Hb 35 C HCIOJIb30BAHHEM LIKAJbL, KAJIUOPOBAHHON C CepTHHHULINPOBAHHBIMU
BECaMHU.

B 2001 rogy wmramm 3apaxenuss MRS-184 PRRSV (monyuennsiii u3 YHHBepcHuTETa
mrata A#oBa VDL) Obll HM30JMpPOBaH W3 CBUHOIO CTaja, HCIBITHIBAIOIIETO CEPbE3HBIE
perpOAYKTUBHBIE 3a00JIEBAaHUSI U CMEPTHOCTh CBUHOMATOK B FOKHOW MuHHecote. IllTtamm

sapaxenusi KS-11 PRRSV (monyuennsii u3 YHuepcurera mrara Kanzac VDL) Obut
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m3onuposad B 2011 romy w3 CBMHOrO CTaja, UCHBITBIBAKOILIETO CEPHE3HOE PENPOAYKTHUBHOE
3aboneBaHne B ceBepo-BocTouHOM Kanzace. Ha 35-i meHp maTtepuan Ui 3apaK€HUSI TOTOBSIT
MyTeM OTTauBaHUs 3aMOpoxeHHbIX anukBoT MN-184 u KS-11 HenocpeacTBeHHO mnepen
3apakeHueM. Marepuan Ui 3apakeHUs HAXONWICS B TOTOBOW K ymoTpeOsieHuro ¢opme, He
Tpebyrommeit pazdasnenus. Obpazen kaxmporo nHokyssita (MN-184 u KS-11) 6but pencrasiex
B ISUVDL nns onpenenenus tutpa. beuio onpeneneno, uro tutpsl nHA 0 ans mramMMoB MN-
184 1 KS-11 cocrasmsioT 4,2 x 10° 1 6,7 x 10> TCIDso/Mn cooTBeTcTBeHHO. Mcnonb3osamu 3
MJI HE-JIFOEPOBBIN IINPHIL JUIsl JOCTaBKH 2-MJI A03bl MHTPAHA3AJIbHO, NMPUOIM3UTENBHO 1 M Ha
HO3/PIO.

daza mocie 3apakeHust UIach OT 35-ro maHs 1o 49-ro gHs. Bce cBuHBH ObLTH
WHAUBUyaJIbHO OLICHEHbI HA JEMPECCUI0, COCTOSHUE Tella U PEeCHUpPATOPHBII AUCTPECC B IHU
35-49 u oueHMBAIUCh MO KAXAOMY KJIMHMYECKOMY MpPU3HAKY. B 3TOT ke mepuon BpeMeHU
TaKXXe€ PerncTpUpoBaiach pektaibHas Temnepatypa (°F) ¢ ucnonp3oBaHueM rpaxyupoBaHHOTO
tepmomerpa. OOpasiibl KpoBH 1JIst onpenesenus Henrpanusyrouiero anturena (FFN) k PRRSV
Obut cobpanel B nHM 42 u 49. OOpasusl kpoBu st onpeneneHust supemurn PRRSV Obutn
coOpanbl B 1HU 38, 42, 45 u 49. HasanpHble Ma3Kku Ul OLIEHKH BHPYCHOTO BBIAEIEHHS ObLIH
cobpanbl B nHu 38, 42, 45 u 49. Usmepenue maccel Tena (PyHT) ObUIO COENaHO BO BpeMsi
BCKpPBITHsI Ha 49-i1 I€Hb C MCIOJIb30BAaHUEM MIKAJIbI, KATHOPOBAHHOW € CEPTHU(PUIMPOBAHHBIMU
BecaMu. Ha 49-i1 neHb >KMBOTHBIE T'YMaHHO NOJABEPrajuCh 3BTAHA3UH, & JIETKUE BbIPE3AIU U
oueHnBaUCH MccaenoBareneM, KOTOPbIA ObUT OCIEIIEH IO OTHOLICHHUIO K jiedeHuto. Kaxnas u3
CeMU JIETOYHBIX JOJIEK Oblla MCCIENOBaHA KAaK BU3YaJbHO, TaK W THaJblalued Ha rpyoObie
XapakTepHble mopakeHusi, cBs3aHHble ¢ PRRSV. KonudecTBo mopakeHHI/KOHCOMUIAUN B
KO JIETOYHOW J0Jie OLEHMBAJIOCh Kak (pakTmyeckoe 3HaueHue mexay O u 100 % momm.
Ouenka 1t KaKAOH monu ObUla BBEIEHAa BO B3BELICHHYIO (GOpPMYyJy AJis pacdera MpOLEHTa
JIETKOTO C TOPa’kKEHUEM.

ITpoueHT 00IIEro KONMMYEeCTBa JIETKUX C MOPAKEHUSMH PACCYUTHIBAIN B COOTBETCTBHH C
¢dbopMmyII0H 1 poLenypoii, MPUBEACHHON B IpuMepe 2.

PekranpHas Temneparypa, OLleHKa yTHETEHHUs, OLIEHa PECITPAaTOPHOro OajlaHca 1 OLCHKH
cocTosiHusl Tena (mHU 35-49) ObUIM CTATHCTUYECKH MPOAHATM3MPOBAHBI C HCIOJIB30BAHHUEM
METOJIOB, TMOAXOMSINUX JJisi MOBTOPHBIX u3MepeHuit (mpoueaypa MIXED). Knunudeckue
OLIEHK! OBLJIM CYMMHPOBAHbI B TEUEHUE JHSI JJIs1 KAXKAOTO )XKUBOTHOr0. CyMMHpOBaHHBIE OalIbl

OBUTA CTATHCTUYECKU MPOAaHAJIM3UPOBAHDBI, KaK OMMUCAHO BbIIIEC OJIsI OTACJIbHBIX OLICHOK.
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Cpennee exenneBHoe yBenmuudeHue Beca (ADWG) onpenensyiock B CIeQyIOIIHe
nepuoasl: Jenb ot -1 go 35; Jlens ot -1 no 49; u lens 35 no Jenn 49. CpennHee exxeqHEBHOE
yBenmueHue Beca (ADWGQG) 3a kakIblil Mepuoj; aHAIM3HPOBAIOCH ¢ Hemonb3oBanreM ANOVA
(mpouenypa MIXED). Jleyenne ObulO BKJIFOUEHO B MOJAENb Kak (DPHKCHUPOBAHHBIA 3(dexT, u
Omok Obl1 BKIIOYWEH Kak ciydaiiHbldi 3¢¢dexkr. Ecnm ocHoBHON 3¢dexr nedenus Obur
3HAUUTENbHBIM, PE3yJNbTaThl JIEUEHUs OLEHUBAJIM IyTeM CPaBHEHMs] KaXIOHl TIpymibl
BaKI[MHALIUY C KOHTPOJIEM C UCTIOJIb30BAHUEM HECKOPPEKTHPOBaHHOM anbga = 0,05.

Onna ceunbs (T09) ymepna Ha 28-if neHbp OT monmo3peBaemoi uHbekmuu S. suis. JBe
cBuHbM, omHa u3 T03 wu npyras u3 TO09, ObuM ymaneHsl M3 HCCIEAOBAaHUS H3-32
OpPOHXOITHEBMOHUH, CBA3aHHON ¢ Bordetella bronchiseptica. Hu oqHO 13 MOOOYHBIX SIBIEHUN He
OBUIO MPUMHUCAHO BAaKLIUHAM.

CpenHuli NPOLIEHT MOPAXKEHUI JIETKOTO B KOHTPOJIBHOMW rpymme, 3apakeHHo MN-184,
coctaByisn 52,4 %, YTO COOTBETCTBOBAIO OXKHUAAEMOW Marojiorud 3Toro imramMa PRRSV.
CpenHuil mpoLIeHT MOpaXKeHUH JIErKOro B KOHTPOJIbHOMW rpynmne, 3apaxkeHHoi KC-11, cocraBun
22,5 %. Oror wtamm PRRSV panee He ucnonbp3oBajcst B KaueCTBE MaTepuaa sl 3apaskeHus,
MO3TOMY OXKMJaeMasl CTENEHb NMATOJIOTUU JIETKMX HEU3BECTHA. Y POBEHb, JOCTUTHYTHIN B 3TOM
UCCJIEAOBAHNHU, CUUTAJICS aI€KBATHBIM JJIsl OLICHKH KaHAUJATOB BaKLIMHBI.

Jns mpodunaktuku 3aboneBanuii, cBsizaHHbIX ¢ PRRSV, mepBUYHBIMEH NEepeMEHHBIMU
SIBJISUTUCH TTOPAKEHUS JIETKUX TIOCIIE 3apakeHus M BUpeMusi. BakuunHa cunranachk 3QQexTHBHOM,
€CJIU CpeIHssl OLIEHKa IMOpPaXeHHs JIETKOTO U YPOBEHb BHUPEMHH BAaKIUHHUPOBAHHOW TPYIIIbI
Obutn 3HaunTENbHO MeHbIne (P < 0,05), yeM y KOHTPOJIIbHON TPYIIIIBL.

CpenHue OLEHKH MOpakeHUi Jerkoro (0OpaTHO TpPaHC(POPMHPOBAHHBIE CpPEIHHE)
NoKaszaHbl B Tabnmie 9. YV BceX BaKUMHUPOBAHHBIX CBUHEH OBUIO 3HAYMTEIBHO MeHbIne (P <
0,05) mopaskeHHii JIETKOro MO CPABHEHMIO C HEBAKIIMHUPOBAHHBIMH KOHTPOJBHBIMH CBHHbBSIMH
npu 3apaxkeHun ¢ nomombrd MN-184. Csunbh, 3apakenHple mTamMmmoM KS-11 wu
BakIMHUpoBaHHbIe mTaMMamu SD 95-10, SD 11-21 u ND 99-14, umenu 3Ha4UTETbHO MEHBIINE
(P < 0,05) mopaxeHust JIErKMX IO CPABHEHUIO C HEBAKI[MHHUPOBAHHBIMHU KOHTPOJIbHBIMHU
cBUHbsMHU. CBHUHBHY, BaKLUHUpOBaHHbIe luTaMMoM MN 05-68 u 3apaxensble mrammoMm KS-11,
uMmenu cxoxuele (P > 0,05) mopakeHusl JIETKMX C HEBAKIMHHUPOBAHHBIMH KOHTPOJBHBIMHU
CBUHBSIMU.

BnusiHue BakIMHALIMM HA OLIEHKY MOPAKEHUsS JIETKUX OLIEHUBAJIU MyTE€M BbIYMCIEHUS
YMEHBLICHHON JOJH U COOTBETCTBYIOINEro 95 % MOBEpUTENbHOrO MHTEpBAJa U3 JaHHBIX 0Oe3

TpaHcopmupoBanusi. Kak nmokasano B Tabnune 10, yMeHbIIeHHAs! T0JIsT BapbupoBaiiack ot -0,06
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1o 0,98. 95 % noseputenpHbIN UHTEpBaN BKJIOYal O A CBUHEH, BAKIIMHUPOBAHHBIX LITAMMOM
MN 05-68, u 3apakeHHbx mTramMmoM KS-11, 4ro ykaseiBasio Ha OTCyTCTBHE 3(deKTa
BAaKL[MHALMA HAa OLICHKU NMOPaXEHHUs JIETKUX. Bce Apyrue BakLUHBL, HE3aBUCHMMO OT LITaMMa

3apaxKCHUs, yKa3ajl Ha BIIUAHHUE BAKIIUHALIMKW HA CHUXKCHUEC IOKa3aTesiei MOPaAKCHUS JICTKUX.

Tabnuua 9. CpenHsist OLIeHKA JIETKUX - IPOLIEHT BOBJICUEHHUS JIETKHUX.

I'pynna IMItamm IMramm Ouenka' Crannapta | Cpennee’
JICUCHMA BaKIIMHbI 3apaKCHUs ast omuoKa

TO1 KonTpons | MN-184 0,8090 0,1026 52,4 %
T02 SD 95-10 | MN-184 0,2551* 0,1026 6,4 %
T03 SD 11-21 | MN-184 0,2478* 0,1043 6,0 %
T04 ND 99-14 | MN-184 0,1575* 0,1026 2,5 %
TOS MN 05-68 | MN-184 0,3039* 0,1026 8,9 %
T06 Kontpons | KS-11 0,4937 0,08280 22,5 %
T07 SD 95-10 | KS-11 0,1142* 0,08280 1,3 %
TO8 SD 11-21 | KS-11 0,1651* 0,08280 2,7%
TO9 ND 99-14 | KS-11 0,0873* 0,09257 0,8 %
T10 MN 05-68 | KS-11 0,4936 0,08280 22,5 %

"Henpeobpasosannoe cpenxee.

206paTHO-Npe0dpa30BaHHOE CPETHEE.

* B npenenax mramMma 3apaskeHust 110 CPABHEHHIO C KOHTPOJIbHBIM, CYIIECTBEHHO Pa3JInyaroTCsl
npu P <0,05.
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Tabmuua 10. ITokazarenn mopakeHUs! JIETKHUX.

CpaBHeHHE TPYIII JIEYEHUS Y MeHblLueHHas 95 %

nons’ JOBEPUTENIbHBIN
WHTEPBAJ

Kontpons (T01) no cpasrHenuro ¢ SD95- | 0,90 0,74, 1,00

10 (T02)

Kontpone (TO1) mo cpasuenuro ¢ SD | 0,91 0,76, 1,00

11-21 (T03)

Konrpons (TO1) mo cpasrenuto ¢ ND | 0,98 0,93, 1,00

99-14 (T04)

Konrposne (TO1) mo cpasrenmo ¢ MN | 0,88 0,69, 1,00

05-68 (T0S)

Kontpons (T06) no cpasuenuto ¢ SD95- | 0,77 0,49, 1,00

10 (T07)

Kontpone (T06) mo cpasuenuto ¢ SD | 0,58 0,16, 1,00

11-21 (T08)

Konrpone (T06) mo cpasHenuto ¢ ND | 0,78 0,48, 1,00

99-14 (T09)

Kontpons (T06) no cpaBuenuro ¢ MN | -0,06 -0,58, 0,46

05-68 (T10)

'V MeHbIIeHHas 10MIs1 03HAYAET OTHOCUTENIBHOE YBEJIHUEHHE BEPOSTHOCTH TOTO, YTO MOPAKEHHS
aerkux BakuuHatoB (T02-TOS, TO7-T10) OyayT MeHee TSKEIbIMH, YeM IMOPAXKEHHS JIETKHUX
HeBakiHatoB (TO1, TO6).

Pe3ynbraThl aHanM3a A1 JAHHBIX Ma3ka HA3aJbHBIX BbIIEJICHHUN NPUBEIEHBI B TaOnuIe
11. 3aBucumoctb 3¢ dekra jgeueHuss OT BPEMEHHU IJIsl BAKLUHHPOBAHHBIX TPy ObUIO OYEHb
3HauntesbHbM (P < 0,0001) mo cpaBHEHHMIO C KOHTPOJSIMH 3apakeHusi. BbimeneHue Bupyca
BaKLUHBI OBLIO OOHAPYKEHO BO BCEX IPYMIaX BaKUWH B AeHb 14. K 35-My IHIO TOMBKO CBHHBH,
BaKIIMHUpOBaHHble mTaMMOM MN 05-68 B kxoMHaTe ucnbiranuss MN-184, Beigensiiu Bupyc
BaKI[MHBI Ha OoJIee BBICOKMX YpoBHsX (P < 0,05), ueM KOHTPOJIbHBIE CBUHBH.

ITocne 3apaxxenus mraMmmoM MN-184 cBuHBH, BakIIMHUPOBaHHbIE lITaMMOM ND 99-14,
ymensbinanun (P < 0,05) BbigeneHue MO CPaBHEHHIO ¢ KOHTPOJBHBIMU CBUHBSMU B KaKIbIN
MOMEHT BpeMeHH mnocie 3apaxkeHus (nHu 38, 42, 45 u 49). CBuHbBH, BAaKIIMHUPOBAHHBIE
mrammamu SD 95-10 u MN 05-68, noka3zanu 3HauntenbHoe cHikeHue (P < 0,05), Beinenenus B
oHU 42, 45 u 49 1o cpaBHEHHIO C KOHTPOJBHBIMU CBUHbsIMU. CBUHBH, BaKLMHUPOBAHHBIE
mramMmmoM SD 11-21, umenu Oojee BBICOKMH YpPOBEHb BBINEICHUS IO CPABHEHUIO C
KOHTPOJIbHBIMHU CBUHBSIMH B JIeHb 38, HO Oosiee Huskoe (P < 0,05) Beinenenue B 1uu 42, 45 u 49,

ITocne 3apaxkenus mrammom KS-11 cBuHbH, BakiimHUpoBaHHbIe Tammamu SD 95-10 u
ND 99-14, ymenbuanu (P < 0,05) HOcoBBIE BbleneHus: B OHHU 38, 42 U 45 MO CPaBHEHHUIO C

KOHTPOJIbHBIMH  CBUHbsIMH.  CBHUHBHM,  BaKUMHHUPOBaHHbIE  wmTaMMoM  SD 11-21,
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MPOIEMOHCTPUPOBAJIN 3HAYUTEIBHO MEHBIIEE KOJIUYECTBO HOCOBOI'O BbIIEJICHUS B IHU 38, 42 1

49 No CpaBHEHHUIO C KOHTPOJbHBIMU CBUHBbSMU. CBUHBY, BakIIMHUpOBaHHbIE [ITaMMOM MN 05-

68, ymenbiianu (P < 0,05) BeiaeneHus B ieHb 38 O CPAaBHEHHIO C KOHTPOJIBHBIMU CBHHBSIMH, HO

IBe rpymbl JeueHust He orimyanuck (P > 0,05) B nam 42, 45 u 49.

Tabmuua 11. Cpennee reomerpuueckoe PRRSV reHOMHBIX Komuii/mMir B Ma3kax U3 HOCA.

Iramm Hen | Jlenb 14 | Jlenb Jenb 38 | Jlenp 42 | [lenn Jenb
BAKI[UHBI b-1 35 45 49
IMtamm 3apaskennst MN-184

TO1: Kontpons | 0.34 [ 034 0,34 1336,82 | 4467537 | 1972317 | 1092.89
TO2- SD 95-10 034 | 14042,29* | 462 162,56 72.39% 19,18* | 1,05%
TO3: SD 11-21 034 |32205% [034 87613,34* | 77830% | 79.82% | 5,04*
TO4- ND 99-14 | 034 | 6417.89* | 6.51 21,66% 4501% 48422% | 21,34*
TO5: MN 05-68 | 0.34 | 1924.61* | 11,20% 165,58 1846,89% | 1098 49* | 44,52%
IMITamm 3apaxenus KS-11

T06: Kontpoas | 0.08 [ 0,08 0,08 194027 | 824761 | 145158 | 28.76
TO7- SD 95-10 | 0,08 | 287426* | 0.5 3,38% 103,92% | 6,75* 9.87
TO8- SD 11-21 008 | 67.94% 120 39,59% 73461% | 38933 | 0,78%
TO9: ND 99-14 | 006 | 468.14* | 1,94 23.25% 30932% | 22.99% | 21,70
T10:- MN 05-68 | 0,08 | 55.84* 415 1,95% 234555 | 84051 | 41,01

*B npeanciiax mramMma 3apaxK€Hus 1o CPaBHEHUIO C KOHTPOJIbHBIM, CYIMECTBEHHO pPa3jIniar0TCs

npu P <0,05.

PesynbraThl aHanmM3a Asl BUPEMUH NpuBeneHbl B Tabmune 12. 3aBucumocts 3¢ddexra

JIeYeHHst OT BpeMeHH Obuia oueHb 3HaunTenbHOM (P < 0,0001) my1st BAKIIMHMPOBAHHBIX TPYIII IO

CPaBHCHHIO C KOHTPOJISIMU 3apa>KCHUA. Kak u OXKHNOAJIOCh, BCE€ BAKLMHHUPOBAHHBIC TI'PYIIIIbLI

umenu Oonee Beicokuit (P < 0,05) ypoBeHb BHpEMHUH MO CPABHEHHIO C MX COOTBETCTBYIOIIEH

KOHTPOJIbHOH rpynnoi B [1HU 14 u 35 nocie BaKLMHALIMY U3-32 HAJIMYKS BAKLIUHHOTO BUPYyCA.

Tabmuna 12. Cpennee reomerpudeckoe PRRSV reHOMHBIX KOIMHIA/MIT B CIBOPOTKE.

MIramm Bakmueer | Hen | Hens 14 Heus | Hews 38 | Henn 42 | Hens 45 | Hews 49
b-1 35

IMIramm 3apaxkenns MN-184

TO01: Kontponp 1 1 1 1268568 | 12755842 | 8025222 | 4958926

TO02: SD 95-10 1 117788357* | 9817* | 26175* 10984 * 29315%* 225%

TO3: SD 11-21 1 58407* 105* 421636* | 295462* 140786* | 2225%

T04: ND 99-14 1 24935423* 5065* | 3810% 3988* 117277* | 49706*

TOS: MIN 05-68 |1 5581677* 24552 | 7305* 763523* 497076* | 58676*

*

Iramm 3apaskenns: KS-11

T06: Kontponp 0 0 1 128142 626622 865358 705737

TO7: SD 95-10 0 11960258* 745% 1756* 9635* 618* 17*

TO8: SD 11-21 0 104036* 394%* 714%* 45674 120113 3492%

T09: ND 99-14 0 4049078* 742% 193* 527* 480* 288*

75



10

15

20

| T10: MN 05-68 |0 [ 2252609* [353* [91* | 1686* | 256349 | 40242* |

* B mpenenax mTaMMa 3apakeHUs 10 CPABHEHHUIO C KOHTPOJIBbHBIM, CYIIECTBEHHO Pa3IMYarOTCs
npu P < 0,05.

ITocne 3apaxkenusi mramMmmoM MN-184 Bce BaKIIMHMPOBAHHBIE TPYIIBI UMENTH Ooiee
Hm3kuit (P < 0,05) ypoBeHb BHpEMHH IO CPaBHEHUIO C KOHTPOJBHOH TIPyNION B KaKObId
MOMEHT BpeMeHHu Tocie 3apaxenus (nau 38, 42, 45 u 49). ITocne 3apaxeHus: mrammom KS-11
CBHHBH, BaKIIMHUpPOBaHHbIe ITaMMaMu SD 95-10 u ND 99-14, umenu Oonee Huskuii (P < 0,05)
YPOBEHb BUPEMUH B K&Kl MOMEHT BpeMeHH rocie 3apaxenus (nuu 38, 42, 45 u 49). CBuHbw,
BaKLMHUpOBaHHbIE ITaMMOM MN 05-68, umenu Oonee Huskwuii (P < 0,05) ypoBeHb BUpEMUU IO
CPaBHEHHUIO C KOHTPOJIbHBIMU CBHHBAMHU B OHU 38, 42 u 49, a CBUHBH, BAKLUHUPOBAHHBIC
mrammoM SD 11-21, umenu ymenbinennsiii (P <0,05) ypoenb Bupemuu B aeHb 38 u 49 no
CPABHEHHUIO C KOHTPOJIbHBIMU CBUHBSIMU.

Pe3ynbTaThl CEpONOrnuecKoro aHanau3a npuseneHsl B Tabnuie 13. 3aBucumocts 3¢ dexra
JIEYeHUs OT BpeMeHHU Obuia oueHb 3HaunTenbHOM (P < 0,0001) mis BAKLIMHUPOBAHHBIX TPYII 11O
CPaBHEHUIO C KOHTPOJSIMH 3apa’keHus. Bce CBHHbU ObLIM CEpPOHEraTUBHBIMH B AEHb -1 10
BaKLMHAUMK. BupycHeliTpanusyromue  aHTuTeNa ObUlM  OOHApPYXKEHBI Yy  CBHHEH,
BaKUMHUPOBaHHBIX mTamMMamMu SD 95-10 u ND 99-14, He3aBUCHMO OT LITaMMa 3apa’keHUs,
HauMHass ¢ 28-r0 OHA W OCTaBasiACb HAa  MNPOTSDKEHUH  BCErO  UCCIIEIOBaHUS.
Bupycheiirpanusyromue antutena Ovutn Bbime (P < 0,05) y cBuHeH, BaKIMHUPOBAHHBIX
mrammamu SD 95-10 u ND 99-14, o cpaBHEHUIO ¢ KOHTPOJIbHBIMU CBUHBSIMH B OHU 28, 35, 42

u 49,

Tabmuua 13. CpenHue reoMeTpuveckre TUTPOB HEWTpaiu3anud (IyopecHeHTHBIX (HOKYCOB
(FFN).

I'pynima MIramm Hen | Henv | Henp | Jlenb Jenb Jlenb
JIeUeHUsI BaKL[MHbBI b-1 14 28 35 42 49
IlItamm 3apaxenuss MN-184

TO1 KonTtponb 0 0 0 0 0 0
T02 SD 95-10 0 0 4% 3% 2% 10*
T03 SD 11-21 0 0 0 2% 4%
T04 ND 99-14 0 0 6* 12* 12* 13*
TO5 MN 05-68 0 0 0 0 0 1%
IIItamm 3apaxenust KS-11

T06 Kontponb 0 0 0 0 0 0
T07 SD 95-10 0 0 2% 3* 4% 12*
TO8 SD 11-21 0 0 0 0 2%
T09 ND 99-14 0 0 24* 14* 19%* 22%
T10 MN 05-68 0 0 0 0 0 1%
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* B mpenenax mTaMMa 3apakeHUs 10 CPABHEHHUIO C KOHTPOJIbHBIM, CYIIECTBEHHO Pa3iIMYarOTCs
npu P < 0,05.

Ilocne 3apaxenus mrammom MN-184 BupycHENTpanu3yrOIUe aHTUTENA HE MOABISUIUCH
y CBHUHEH, BaKUMWHUPOBAHHBIX ImTamMMoM SD 11-21 no 42-ro gHs U octaBajguch OO0 OHA 49.
Bupycheitrpanusyromue anrurena 0pumn Boime (P < 0,05), yeM y KOHTPOJIBHON CBHUHBH B 00a
MOMeHTa BpemeHM. CBUHBM, BakUUMHUpOBaHHble wwTamMmMoM MN 05-68, He umenu
O0Hapy>KNUBAEMBIX YPOBHEH aHTHUBUPYCHBIX HEUTPATM3YIOLIMX aHTUTEN 10 49-r0 AHS, OJHAKO
ypoBaHU ObLH BbIle (P < 0,05), ueM y cBUHEH B KOHTPOJIBHOH TpyIIIE.

ITocne 3apaxenus wrtammoM KS-11 cBunbM, BakuuHMpoBaHHbIe mTaMMoM SD 11-21 u
MN 05-68, He nMenn OOHAPYKMBAEMbIX YPOBHEH aHTHBUPYCHBIX HEUTPATU3YIOLUINX AHTHUTEN J10
49 nHs, HO YPOBHU Il O0OMX INTAMMOB BakUWHBI ObLIH BbIe (P < 0,05) mo cpaBHEHUIO C
KOHTPOJIbHBIMU CBUHBSIMU.

BupycHueiirpanusyromuye anTurena He ObUTH OOHAPYKEHBbI HU B OXHOW M3 KOHTPOJIBbHBIX
IPyNI Ha MPOTSDKEHUM BCEro HCCIENOBaHMUA. JTO HE SBISIETCS HEOKUAAHHBIM, TaK Kak
BUPYCHEWTPAIM3YIOIME AaHTUTENa 4YacTo He oOHapyxkuBaroTcs 10 28-35 nHell mocine
BO3JICHCTBHSI.

AHanM3 peKTaJbHOW TeMmeparypbl W CYMMHPOBAHHBIX KJIMHMYECKUX 0aJuioB
(pecriupaTopHBI + YrHEeTEHHE + COCTOSIHME TeJla) BBINNOJHSUICS, Kak onucaHo Beime. OueHb
sHaunrenpHas (P < 0,0005) 3aBucumoctb 3dexTa jedeHus OT BpeMeHH HaOJromaiach st
00eux rpyIm 3apaskeHusl.

ITocne 3apaxenus ntaMmmoM MN-184 cBUHBH, BaKIIMHUPOBaHHBIE mTaMMamu SD 95-10,
ND 99-14 u MN 05-68, umenu nocnenosarenbHo 6osee Huskue (P < 0,05) Temmneparypy Tena u
KJIMHUYECKHE OLIEHKH MO CPABHEHUIO C KOHTPOJbHBIMU CBUHBSIMH, HAUMHAS MPUMEPHO C LIECTU
nHelt nocie 3apaxenus ([lenp 41). CBuHbHM, BakuuHUpOBaHHbIe mTammoM SD 11-21, umenu
nocienosatenbHo Oonee Huskue (P < 0,05) Temmepatypy Ttena u menbumme (P < 0,05)
KJIMHAYECKHE MPU3HAKH, HAYMHAIOIIUECS TPIMEPHO Yepe3 BOCEMb JHEH Mociie 3apakeHus (1eHb
43) Mo CpaBHEHUIO C KOHTPOJBHBIMH CBUHBSIMH. 3HauuTelbHble yMeHbineHuss (P < 0,05)
TEMIIEpaTypbl Tela OTMEYaluCh VYK€ uepe3 JBa J[HsS Iocle 3apakeHUs Y CBUHEH,
BaKIIMHUPOBaHHBIX mTaMmMamu SD 95-10, ND 99-14 u MN 05-68.

ITocne 3apaxenust wrammoMm KS-11 cBUHBM, BaKUMHMPOBAHHBIE OJHUM H3 YEThIPEX
IITAMMOB BaKIIMHBI, UMENH 3HaUuTeNbHOe cHIbkeHne (P < 0,05) KIMHUYeCKHUX OLEHOK, HAaunHAas
gyepe3 ACBATb AHEH rociie 3apaxeHus (1eHb 44) Mo CPaBHEHHIO C KOHTPOJIBHBIMU CBUHBSIMH U

umenu wmenbmme (P < 0,05) kIMHWYECKMX TPU3HAKA OO 3aBEPIIEHHUs] HCCIEIOBAHMUS.
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Temnepatypa Tena Oputa Hmwke (P < 0,05) B rpynmax SD 95-10, SD 11-21 u ND 99-14,
NPUMEPHO Yepe3 IIeCTh AHel nocie 3apaxkeHus. CBUHbY, BaKIIMHUpPOBaHHbIE ITaMMoM MN 05-
68, nmenn (P < 0,05) Temneparypy Tena HUXKE 1O CPABHEHUIO ¢ KOHTPOJIBHBIMU CBUHBSIMH B 37
1 46 nHu.

AHanmu3 maHHBIX 00 YBENMUYEHUH Beca Teja MOKa3aH B TaOimue 14, mpuBeneHHOE Kak
HaMMEHbIIIee CpeHee KBaJpPaTUYHOE MPUPOCTA MAcChl Teja 3a mepuoa. DpQeKT BaKIMHBI Ha
yBEJIMUYEHNE MACChl Tesa MPOSIBJSUICS BO BpeMsl MEpHoAa Nocie 3apaxeHust B 1HU 35-49. Oto
NPUBEJO K MPOSIBIEHUIO ¢ (dekTa BaKIMHbI Ha OOIIMIA meproA JedeHus ¢ AHs -1 no 49-it neHs.
He 6pmio paznmuuii B pocte Beca tena (P > 0,05) mexxay rpynmamu B TeueHUE Mepuona 1o
3apaxeHuss (qHu ot -1 mo 35). Bo Bpems mnepuonma mocie 3apaxeHust (nHu 35-49) Bce
BaKL[MHIPOBAHHBIE TPYIIBI, HE3ABUCUMO OT LITaMMma BakiuHbL, yiay4muin (P < 0,05) ADWG no
CPaBHEHHUIO C KOHTPOJbHBIMH CBUHBSIMU Kak s 3apaxkeHus MN-184, tak u nmna KS-11.
Bakuunanust co mrammamu SD 95-10, ND 99-14 u MN 05-68 ynyumuna (P < 0,05) oOmuit
ADWG (zens -1 10 49) no cpaBHEHHIO ¢ KOHTPOJBHBIMU CBUHBSIMH B KOMHATe 3apakeHust MN-
184. O6mmii ADWG ne ornuuancs (P > 0,05) no cpaBHEHHMIO C KOHTPOJBHBIMU CBUHBSIMU Y
cBUHeW, BakimHUpoBaHHbIX SD 11-21, m 3apaxenHbix MN-184. Bakuunauus co BceMHu
mwrammamu  yaydmmia (P <0,05) B wmenom ADWG (mHu -1 mo 49) mo cpaBHEHUIO C

KOHTPOJIbHBIMH CBHUHBSIMH B KOMHaTe 3apakeHus KS-11.

Tabnuua 14. HanmeHbliee cpeiHee KBaApaTHUHOE YBEJIHUEHUs Beca Tesa (QyHT).

I'pynima IMMramm Hun ot -1 no 35 | Auu ot -1 no 49 | Jau ot 35 no 49
JICUeHUS BaKIIUHBI

ITItamm 3apaxenuss MN-184

TO1 KonTposb 1,1734 1,0024 0,5637
T02 SD 95-10 1,0445 1,1741% 1,4865%*
T03 SD 11-21 1,1092 1,1166 1,1235*%
T04 ND 99-14 1,1485 1,2016*% 1,3229*
TO0S MN 05-68 1,1008 1,1608* 1,2994*
IlItamm 3apaxenust KS-11

T06 Kontponb 1,2081 1,0754 0,7707
TO7 SD 95-10 1,2153 1,3028% 1,5486*
TO8 SD 11-21 1,1967 1,2150% 1,2879*
T09 ND 99-14 1,2452 1,2569*% 1,3080*
T10 MN 05-68 1,2233 1,2383* 1,3029*

* B mpenenax mTaMMa 3apakeHUs 10 CPABHEHHUIO C KOHTPOJIbHBIM, CYIIECTBEHHO Pa3IMYar0TCs
npu P < 0,05.
B 3axmouenne, BCe BaKLIMHHPOBAHHBIE TPYIIBl ObUTM BUPEMUYECKHUMH U BbIIEJSIIH

BUPYC BaKLMHBI Yepe3 14 u 35 aHel nocie BaKLUHALUN.
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ITocne 3apaxkenust mrammom MN-184 Bce BakuumHbl ymenbmawT (P < 0,05) nerounsie
MOpPakKeHUsl, BHUPEMHIO, BbIAECJNIEHHE U3 HOCA, KIMHUYECKHE TMPU3HAKHM U PEKTAIbHYIO
TEMIIEPaTypy B T€UEHHUE Mepuoja nocie 3apaxenus. Kpome Toro, Bce BakuuHbl yayumarot (P <
0,05) ADWG B TedeHue neproza mocie 3apaskeHusl.

ITocne 3apaxenus mramMmmom KS-11 y cBuHel, BakiIMHMpPOBaHHBIX mTaMMamu SD 95-10,
SD 11-21 u ND 99-14, ymensmanuce (P < 0,05) nerounble nopaskeHusi, BAPEMHUs, BbIEICHUE 3
HOCA, KJIMHUYECKHE IIPU3HAKW U pEeKTajlbHAas TemIeparypa B TeueHUE Iepuojaa Iocie
3apakeHusi. Kpome TOro, Bce BaKLIMHHBIE IITAMMBI 3HaUNUTENbHO yayummaioT (P <0,05) ADWG B
TE€UEHHUE NEePUOJIA MTOCIIE 3aPAKEHHUSL.

Tpu wu3 derplpex MTaMMOB BakKIMHBI 3(P(EeKTHBHbI AJIi YMEHBIIEHHS JIETOYHBIX
MOPaKEHUI W BUPEeMUU 1ociie 3apaxenust ooonmu mrammamu PRRSV. ltammer SD 95-10, SD
11-21 u ND 99-14 s¢dextuBHbl npotrB odoux mrammoB 3apakenus. [lltamm MN 05-68 Obut
3¢ eKTUBEH TOJbKO Ui YMEHbLIEHHs MOPaXXeHUH Jerkux npu 3apaxeHnn MN-184 u He

YMEHBLIAJ OPaKEHUs JIETKUX y CBUHEH, 3apaskeHHbIX mTamMmmoM KS-11.

ITPUMEP 4

Ilenpro 3TOro ucCnenoBaHMs SABJAETCS NOATOTOBKA HCXOAHOIO BAaKLMHHOTIO BHUpPYyCa
(MSV) mramMma BHpyca penpoayKTHBHO-pecnrpaTopHoro cunapoma csurerr (PRRSV) ND 99-
14. Drot ucxonHblii mramm OyIeT UCTIONb30BaThCs s pa3padoTku BakuuHbl PRRSV.

PRRSV ND 99-14 monu¢punupoBaiu myTeM naccaxupoBaHHUs B kietkax MARC-145
83 pasa (I183), BkJIO4As ABA payHaa KJIOHUPOBAHUS C MMOMOIIBI METOA OJIAIIKOOOpa30BaHUS U
ONIMH payHJl OYUCTKU TPaJUEeHTOM Caxapo3bl, JO Ha4aJbHOW XapaKTEPUCTUKHU U ONpeAeNeHHUs
NOCJIEIOBATENIbHOCTH, Kak omucano B mpumepe 1. IlItamm ND 99-14 Obul DOMONHUTEIBHO
ocnabnen mytem maccaxxuposanus 12 pas (I195) B knerkax MARC-145 B cpene pocra OPTI-
MEM® I (Life Technologies), nononsennoit 5 % ¢eranpHol Obrubeli ceiBopoTkoi (FBS, Sigma
Aldrich) u 50 mxr rearamuuuna/min (Life Technologies), u eme S maccaxel ObLIH POBEICHBI B
TOM ke cpene pocra, nomnonHeHHoH 2 % FBS 6e3 renramunmza. 100-i maccaxk (IT100) PRRSV
ND 99-14 ucnionb30Bayicsi B Ka4eCTBE MPEABAPUTEIBPHOIO HCXOIHOIO BAKIIMHHOTO BUpyca (Pre-
MSV).

Crnenyromas nmpouenypa ucnojsdyercs ans onpeaeneaus tTurpa PRRSV MSV ND 99-
14. Knetku MARC-145 BriceBatoT B 96-TyHOUHBIE MIAHIIETH C MJIOTHOCTBIO 0,75-1,5 x 10*
kietok B 100 mkn cpensl mist pocta (cpena OPTI-MEM® 1 ¢ noGasnennem 5 % FBS u 50

MKr/mn rearamuiaa). Knerkn unkyoupyrotr npu 37+2 °C u 51 % CO; B unKyOatope B
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TedyeHue 48-72 yacos, OKa KJIETKH He OynyT KOoH(moeHTHbIMU Oonee 95 %. B neHb TuTpOBaHUS
BCIO Cpeny YyAISIOT U3 96-TyHOUHOro miaHmera U 3aMeHstoT 100MKJT CBexel cpenbl i
pocra.

HecaTukparHele cepuiinble pa3zsenenus MSV nonyuarot pasdasurenem (cpena OPTI-
MEM® I, 50 MKr/mi reHTAMHLIIHA) U MEPEHOCAT B COOTBETCTBYIOLIHME JIYHKH Ha IJIAHIIETAX,
NPUTOTOBJIEHHBIX, KaK YKa3aHO BBIIE, HAPSY C OTPULIATENbHBIM KOHTPOJEM, COCTOSIIIUM
TOJIBKO M3 OFHOTO paszbasutes. TurpoBaibHble TUIAHIIETHl HHKYOHPYIOT mipu 3742 °C ¢ 5+1 %
CO: B umukybarope B TeueHne 4 nHedl. B koHIe mepuona MHKYyOAMU KaKABIH IUIAHIIET
OCMaTpPUBAETCs HA MPUCYTCTBHE MHAYLUPOBAHHOIO BUpycoM muronatudeckoro s¢gdexra (CPE)
B KaxaoW JyHKe oOpaslia ¢ HCHOJb30BAHHEM WHBEPTUPOBAHHOIO MuKpockoma. 50 %
nHpexoHHyo 103y KyibTypbl TkaHel (TCIDso) pacCuMTBIBAIOT C HCIOIB30BAHUEM METONA
Puna-Mronxa, a Tutp peructpupyrot kak logio TCIDso/mn. Cpennuii Tutp PRRSV MSV ND 99-
14 cocraBuser 3,50 logio TCIDso/mn. He ObUlO pasauyuMbIX pa3iu4yuii B THUTPAaX B XOIE
noaroroBku MSV.

IIItamm PRRS ND 99-14 MLV 0bu1 0003Ha4eH KaK «HUCXOMHBIM BaKLUHUHHBIA BHUPYC
(MSV)» n Obl1 OETIOHUPOBAH B YCJIOBHUSX, KOTOPbIE TapaHTHPYIOT, YTO AOCTYI K KYJIbTypam
OymeT BO3MOXKEH BO BpeMsl PACCMOTPEHHUs] 3TOH NATEHTHOW 3asiBKU JO OIpeneIeHUs
KomuccapoM mo nareHTaMm U TOBapHBIM 3HaKaM, UMEIOLIEro MpaBO HAa HEr0 B COOTBETCTBUU C
nyaktoM 37 CFR §1.14 u 35 USC §122. 3asBka npegocTaBisieTCsi B COOTBETCTBUH C
TpeOOBaHHUSAMH WHOCTPAHHBIX MATEHTHBIX 3aKOHOB B CTPaHaX, B KOTOPBIX JBOMHUKU JAHHOM
3asIBKH, WJIM €€ TPOM3BOAHbBIE, MONMUCHIBAIOTCS. OOHAKO ClIEAYeT MOHUMATh, YTO AOCTYIMHOCTb
3asiBKM HE SIBJISIETCS JIMLIEH3WEH IUIsi MPAaKTHKU JaHHOTO M300pPETeHHs] B OTCTYIUIEHHE OT
MATeHTHBIX TPaB, NMPEAOCTABISEMBIX NMPABUTENLCTBEHHBIMH JeHCTBHsIMUA. OOpaser KyJbTyphl
3asBKM OyIOeT XPaHUTBCA M PACIPOCTPAHITHCS CPEAM OOIIECTBEHHOCTH B COOTBETCTBHU C
NOJIOKEHUSIMA ByzanemTckoro Ioropopa O ACMOHHPOBAHUM MUKPOOPTAaHM3MOB, TO €CTh OH
Oyaer XpaHHUTBCS CO BCEH TIATENIbHOCTHIO, HEOOXOAUMOM /ISl COXPAHEHUs! KIU3HECTIOCOOHOCTH
U He3arpsisHeHWsI B TEYEHHE TNepHOAa HEe TO3[Hee, YeM dYepe3 ISTh JIET MOCie MOCIeTHeH
mpoCchOBI O TMPENOCTaBJIEHWH O0Opa3lia 3asiBKU, U B JIEOOOM ciy4ae B TedueHue He MeHee 30
(TpuALATH) JIeT TOCie NaThl BHECEHMs 3asBKM WJIM CPOKa JCWCTBUS MATEHTA, MOMJIEKAIIErO
UCTIOJTHEHHUIO, KOTOPBII MOXKET PacKpbIBaTh MH(POPMALIMIO COXPAHEHHON KYJbTYpHL JlemOHEeHT
NpPU3HAET OOS3aHHOCTh 3aMEHUTh JEMO3UT, €CJIHM JEMO3UTAPHH HE CMOXKET MPEAOCTaBUTH
oOpasen Mo 3arpocy, B CBsI3U C COCTOSTHHEM JeTo3uTa. Bce orpaHnueHust Ha JOCTYIHOCTD IS

nyOnmkn obpasua KyJibTypbl neno3uta OynyT Oe3BO3BpaTHO yAaleHbl NPU Bblade MATEHTA,
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packpoiBaromero ero. Jlemosur PRRSV MSV ND 99-14 6bi1 BHECEH B IOCTOSIHHYIO KOJUTEKITHIO
INatenTHOro neno3urtapuss AMEPUKAHCKOH J1abOpaTOpUU THIIOBOTO  KYJIBTUBHPOBAHUS,
pacnionoxennorr mo anpecy: 10801 University Blvd., Manassas, Va., 20110-2209, CIIA, 2
nexkabpst 2015 r. B ycnoBwsx bynmamemTckoro moroBopa, mocje 4ero OH ObUl NMPHUCBOEH

peructpauuoHHbIiM HOMepoM ATCC PTA-122675.
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IMPUMEP 5

Ilenbro 3TOrO MCCIIENOBAHUS SIBISIETCS HCIIOJIb30BAHHE CEKBEHHPOBAHUS CIIEIYIOLIETO
NOKOJIGHUS] JUIT YCTAHOBJIGHUS TE€HETHYECKOW WACHTUYHOCTH, TIOJIYYEHUs KOHCEHCYCHOH
NOCJIEIOBATENIbHOCTH M OLIEHKH F€HOMHBIX BAPHAHTOB (CyOmony siiuii), KOTOPbIE CYINECTBYIOT B
pamkax mnpenapatoB mramma PRRSV ND 99-14 naccakupoBanHoro 84 u maccaskxupOBaHHOTO
100, kak onucano B npumepe 4.

XapakTepuCTHUKa MOCIENOBATEIbHOCTH C HCIOJNb30BAHHEM CHCTEMbl MAacCHBHOTO
napajuiebHOro cexksenuposanusi (MP-Sep) mpencrasnsier coOol CTaHIAPTHYIO MPOLEAYPY,
COCTOSILIYE0 M3 HECKOJIbKUX 3TaIoB, KOTOpPbIE BKJIOYAIOT B ceOs: H3BJICUCHHE HYKJIEHHOBOM
KHCJIOTBl M3 BUPYCHBIX IPENapaToB, CUHTE3 M KOJWYECTBEHHOE ONpeseseHue Oubnnorexu
kIHK, xnonanpHyro amrumi¢ukanuro u odoramenue oubnnorexkun JJHK ¢ momomsio ITHP u
cekBeHHpoBaHue  Oubmmorekum  ruatpopmel  Roche/454  cnenyromero  NMOKOJEHHUS.
CexBeHUpOBaHHE C IOMOIUBIO CHHTE3a HCIOJb3YETCsl A OJHOBPEMEHHOIO OIpenesIeHUs
HYKJIEOTUAHOro rmnopsinka (parmentoB B Oubnmoreke k/IHK. HWpentuduxamuss wu
XapaKTePUCTHKA Te€HOMA BBIMOJHSUINCh C HCHOJIb30BAHHEM OHMOMH(OPMAIIMOHHBIX AaHAJIH30B
HOJIyYeHHBbIX (PAarMEHTOB MyTeM CONOCTaBJICHUs] KaXXAOro Habopa MAaHHBIX C AHTAJIOHHOM
MOCJIEIOBATENIbHOCTBIO.  JTaJIOHHAsl IOCJIEAOBATENIbHOCTb, HCIOJNb3yeMasi B 3TOM aHaJn3e
BioReliance, cocrosiia U3 nmocienoBarebHOCTH moaHoi qiuuasl PRRSV ND 99-14 83 naccaxeii
(I183), onucannoi B mpumepe 1 (SEQ ID NO: 9).

Cuksennposanue resoMa PRRSV ND 99-14 npuBoauna k MoJHOMy OXBaTy '€éHOMa Kak
st obpasuos 184, tak u ans [1100. TTonable kKoHCEHCYCHBIe TeHOMBI 1uist [184 u 1100 MoskHO
Haitu B SEQ ID NO: 10 mw SEQ ID NO: 11

COOTBEeTCTBEHHO. KOHCeHCyCHbIe

>

nocinenosarenbHoct  kKJJHK Ttakke Obutn  nemonupoBanel B GenBank. KoncencycHoi
nocnenosatenbHocT kJIHK mramma PRRS SD 99-14 na I184 mpucBoeH HOMep nocTyna

GenBank KU131567 (SEQ. ID. NO:10). Koncencychas mnocnenoBatenbHocts kJIHK,

obosnauennas SEQ. ID. NO:10, npeacrasinsieT coO0i:

1 ATGACGTATA GTTGTTGGCT CTATGTCGTG ACATTTGTAT AGTCAGGAGC TGCGACCATT

6l
121
181
241
301
361
421
481
541
601
el

GGTACAGCCC
TTTAGGGGTC
CCCTTTAACC
TGTGGCGGAG
GAATCTCCAA
CCGGTGGACG
GCTTTCTGCG
AATAGTGCGG
GAATCTACAG
AGTGGCTGTT
TGTGTTAACC

AAAACTTGCT
TATCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACGTG
ATTTTTCCAA
GTCGCAGCTG
GTTTATGAAC
TATGCCAATT
AACCTACCGC

GCGCGGGAAC
ACCTTGCTTC
TACTTGATCG
ACTGCACACG
TTGGGGTGCT
CATTCCCCAC
TTGCACGAAT
AGCTCTACAG
GGGGTTGCCG
CCTTACACGT
TCCCGCAGAG

GCCCTTCCGT
CGGAGTTGCA
GTGCACGTGT
ATGTCTCAGT
GGGCTTATTT
TGTCGAGTGC
GACCAGTGGA
AGCCGGTCAG
TTGGTACCCC
GAGTGACAAA
GCCCAAGCCT

82

GACAGCCTTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TATAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACCCCCG
ATCGTTGGAC
CCTTTCCCGG
GAAGACTTTT

TTCAGGGGAG
GTCTCTCCAC
CCAGGGTGTT
TCCTTCCTTT
AAGAGCCGCT
GGGCCTGCTG
TTCAACAAAG
TAGTCTTGAA
CTGTTCCTGG
GAGCAACTCA
GCCCCTTTGA
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721

781

841

901

961

1021
1081
1141
1201
126l
1321
1381
1441
1501
1561
le2l
les8l
1741
1801
1861
1921
1981
2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261

GTGTGCTATG GCTGACGTCT ATGACATTGG
GAGAGTCTCC TGGGCCCCTC GTGGCGGGGA
GTTGAAGTTG ATTGCGAATC GACTCCACAT
GTCCAAGTTT GCCTTTATAA GCCCTGGGAG

TGGCTGTCTC CCCGCTGATA CTGTCCCTGA

GCTTCCACCG
CAAGCATGGT
AGTAACTGAC
CCGCCACTTA
AAGAGTTGAG
CAATCACAAA
CACGGTCGCT
TACCAGCGCC
TGGTTGGCAC
CCTTCCCGAG
TATCCAAATC
GTACGTGCTC
TTCTCTGCTC
CCCAGATGTG
AATGCACTTG
TCGCCCGGCT
AGGAGGAGAG
TGAGGAATGC
AAAAATTGAC
GAGGGCTCGC
GGTTGAGGCG
TCCTGCCATG
GTCTAATTGC
CGTGCTCTCT
TGGCCCGCGA
TCTGTTGAAA
GGTTGATCTA
AAGAGTTCAG
TGCTCCGCGC
TCCTAACGGT
GCCGATGACA
AGTGACGCCT
GATGGCGCCC
GGAAGAAGCA
AGCATCCTCA
TCTGGAGGTG
TGACATCAAC
CCCAAGACAC
AAGGGAGAAA
TGACCCTGCC
GCGCAACACG
AAAGATGATA
CCCTGCACCT
TATTCCACGC
GGCATCCTCT
GCGGGGGTTT
TACTGATTTG
GAAAAAGAAC
CCATCTCCCT
TTGGGGTTTT
TGGTTTCGCT
TTTTGGCTGC
CACTGCTTGT
CAAACCTTGG
TCTTGGCAGG

GAAGTTCAGA
GTCGCTGGCA
GCGAATGGAC
AGACTGGTAG
CCCAATACGT
TGGTACGGTG
CACCGCGCTT
AACAGGGCTG
TGCGTTTCCG
AGAGTGAGAC
CTCAGGCTCC
AAGCTGGAAG
CCCCTTGAAT
GCTGAAGTTT
CCTAGTTGTG
TCCCCAGTCA
CACCCTGATC
TGTTGTTCCC
CAGTACCTCC
CCGCCGAGCG
GCGAACCAGA
ACTCAGGAGC
TACTACCCTG
AAGTTGGAGG
CCCGCACTGC
CTGGTCAACG
AAAGTTTGGG
CCTCGAAAAA
AGGAAAGTCA
TGGGAAGACT
CCTCTGAGTG
TTGAGCGTGC
TCGAGTGAGC
AATCTGGCGG
CAGACTGAAT
GGGGGGCAAG
CCTGTGCCTG
TCAGCTCAAG
GAAGCGTGCC
ACGCAGGAAT
TCTGCTTTCC
CTCGAGACGC
TCCGTGAGTG
ATCCTCGGGA
GAGGAAAAAC
GACGAGAGCA
CCACCTTCAG
GCTGAAAGGC
GTTTTCCTCT
GCAGCTTTTA
CCCCTTTTGG
TGGTTGGCTT
GAGTTTGATT
GACCCTGTTC
TTACTGGGCG

ACAAAGAGAT
AGTACCTACA
CTATCGTCAT
AAGAACCTAG
TGCCATTGGT
CTGGAAAGAG
TGCCCGCTCA
AGCATCTCGA
CCATTGTCAA
CTTTAGATGA
CTGCGGCCTT
GTGTGCACTG
GTGTTCAGGG
CCGGATTTGA
TCATCCCAGC
CCACTGTGTG
AGGTGTGCTT
AGAACAAAAC
GTGATGCAGC
CGATGGACAC
CGACCAAACA
CTTTGGACAA
CACAAGGTGA
AGGTTGTTCG
CGAACGGGCT
CCCAGGCAAC
TCAAAAATTA
CAAAGTCTGC
GATCTGATTG
TGGCCGTTGG
AGCCTGCACT
CGGCCCCTAT
CAATTTTTGT
CAACAACGCT
ATGAGGCTCC
AAGCTGAGGA
TATCATCAAG
CCATCATCGA
TCCGCATCAT
GGCTTTCTCG
AGGCGTTTCG
CGCCGCCCTA
CAGAGAGCGA
AAATAGAARAA
CGGCATACAA
CAGCAGCTCC
ACGGTGTAGA
TCCTCGACCG
CACACCTCTT
CTCTATTTTG
GTGTGTTTTC
TTGCTGTTGG
CGCCAGAGTG
GCAGCCTTGT
GGGCACGCTA

TCATGACGCT GTCATGTATG TGGCCGGAGG
CAAAGGAAAA TTTGAAATAG TTCCCAAGGA
TTCCTTCCCG CCCCACCACG CAGTGGACAT
TGGTGTTTCC ATGCGGGTCG AGTACCAACA

TCGCCATGCT
GCGGAGGCTG
ACAGTATTTT
CCTCCCTGGG
TGGCGAGGAT
GGCAAGGAAA
CGAAACCCAG
GCACTATTCC
CCGGATTGTG
CTGGGCTACT
GGACAGGAAC
GACAGTCTCT
CTGTTGTGAG
CCCTGCCTGC
TGCTCTGGCT
GACTATTTCG
AGGGAAAATC
CAACCGGGCC
AAGCCTTGGA
CTCCTTTGAT
GCTCCATGTC
AGACTCGGTC
CGAGGTTCGT
TGAGGAATAT
CGACGAGCTC
TTCAGAAATG
CCCACGGTGG
TAAGAGCCTG
TGGCAGCCCG
TGGTCCTCTT
TATGCCCGTG
TCCTGCACCG
GTCTGCACCG
GACATACCAG
TTCCCTAGCA
AATTCTGAGT
CAGCTCCTTG
CTCGGGCGGG
GCGTGAGGCT
CATGTGGGAT
CATCTTAGAC
CCCGTGTGGG
CCTTACCATC
CACCAGTGAG
CCAACCCGCT
GTCCGCAGGT
TGCGGACGGG
ATTGAGCCGT
CAAATCTGAC
CCTCTTTTTA
TGGGTCTTCT
TTTGTTCAAG
TAGGAATGTC
TGTGGGCCCC
CATCTGGCAT

83

AACCAACTCG
CAAGTTAATG
TGTGATAGGG
TTTGAGGACC
GAGAAAATCT
GCACGCTTTG
CAGGCCAAGA
CCGCCTACCG
AATTCCAAAT
GACGAGGATC
GGTGCTTGTG
GTGGCCCCTG
CATAAGAGCG
CTTAACCGAC
GAAATGTCCG
CAATTCTTTG
ATCAGCCTTT
ACCCCGGAAG
GAATGCTTAG
TGGAATGTTG
AACCAGCACC
CCTTTGACCG
CACCGTGAGA
GGGCTCACGC
AAAGACCAGA
ATGGCCCGGG
ACACCGCCAC
CCAGAGAACA
ACTTTGAGGG
GATCTTTCGA
TTGCAACATA
CGTAAAGCTG
CGGCAAAAAT
GACGAACCTA
CCACTGCAGA
GAAACCTCGG
TCAAGCGTTA
CCCTGCAGTG
TGTGATGCGA
AGGGTGGACA
GGCAGGCTTG
TTTGTGATGC
GGTTCAGTCG
ATGATCAACC
AAGGACTCCC
ACGGGTGGCG
GGGGGGCCGC
CAGGTTTTTA
AGTGGTTATT
TGTTACAGCT
CGGCGCGTGC
CCTGTGTCCG
CTTCATTCTT
GTCGGTCTCG
TTTCTGCTTA

AGGAAACTGT TGGTGGCGCT TGTTTGACTT

GCTATCAGAC
GACTCCGAGC
AAAGCTGGAT
TCCTCAGAAT
TCCGATTTGG
GTGCGGCTGC
AGCACGAAGT
ACGGGAACTG
TTGAAACCAC
TTGTGAATAC
TCGGCGCCAA
GGATGACCCC
GTCTTGGTCC
TGGCTGAGGT
ACGACCCCAA
CCCATTATAG
GTCAGGTGAT
AGGTCGCGGC
CCAAGCTTGA
TGCTTCCTGG
GTGCTTCGGT
CCTTCTCGCT
GGCTGATCTC
CAACTGGATC
TGGAAGAGGA
CAGCTGAGCA
CCCCTCCACC
AGCCTGTCCC
GCAACAATGT
CACCATCCGA
TTTCTGGACC
TGTCCCGACC
TTCAGCAGGT
TAGATCTGTC
ACATAGGTAC
ATATACCGAA
AGATCACACG
GGCATCTCCA
CTAAGCTTAG
TGCTGACTTG
AGTTTCTTCC
TGCCTCACAC
CCACTGAAGA
AGGGACCCTT
TGATATCGTC
CCGGCTTGTT
TGCAGACGGT
ACCTCGTCTC
CTCCGGGTGA
ACCCATTCTT
GCATGGGGGT
ACCCAGTCGG
TTGAGCTTCT
GTCTTGCCAT
GGCTTGGCAT
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4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
516l
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
ce6l
6721
6781
6841
6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861

TGTTACAGAC
CTGGGGATCT
ACGTGCGACT
GGACCCTATT
ACAACCCTCT
GACCGTGGTC
GGCGGGCGGG
ATTCCGAGCC
TGACCCCGAC
TGGTGTGGGG
GGGAGGAGGC
GCTTGCTGGG
GTGCACCAAC
GTGCATCTCC
TCAGGAAATT
GAGTTGCAAG
CCTTACCTGG
CACCATCCTA
TGTGGTGTTG
CACCCCATAT
TGCACCGGAT
GCTGTTTACC
CTCACTGAAC
CGACGGGAAA
TTCCGGGGTC
TGATTGCCCG
TGGCCGTGCC
CGCCTTCTGC
GCTTGTCGGC
AGGCCAGTTT
ACCTAAGGTC
GGTACCTTCA
CACCGTCCAA
GCCCTTGGTT
GAGTGTCTTC
CCTGATGATC
CAGCCTCGGT
GCAGGCAGTG
ACCAGTCCCA
TAAGCACCGT
CTTGCGATAC
TCACGAGTCA
TACGAAATGG
CCAATTCATC
GGTTGATAAG
CCAGCTCTCG
CGACCTAAAG
CGGGTCCAAA
CGTGCCCATC
GGACCGGTTG
TGGGAAGAAG
CCATGATAAC
TGAGAAGGGA
CTCCCCATCT
GGAAGCTGCA
GACAGCCAAA
GGAGCAGTGT
GTTGTTACTG
CCTGTGAATT
CACCCGGTTG

TGTATCCTGG
TGCATAAGAA
AGGTCGTCAC
CTCCTCGCCA
GAAAAACCCA
GCCCAGCCTT
GCGATGGTGG
CCCTTTTTTC
ACTTTTACTA
GACTTTGCCC
CCGCACCTCA
GTTTATGTAA
CCGTTTGCCG
CAACATGGCC
GCCTTGGTTG
GCTGACATGC
TTTCTTTGTG
TGGTTGGTGT
TTAGTTTCTC
GACATTCATC
GGGACCTACT
CCGTCTCAGC
ACCGTCAATG
ATTAAGTGCG
GGCTTCAACC
AATTGGCAAG
TATTGGCTGA
TTCACCGCGT
GTTCACACAG
TGTAATGTGG
CCGCTCGGTG
GATCTTTGCG
CTTCTGTGTG
GCTGTGGGGT
TCCTTTGGTA
AGGCTTCTAA
GCAGTGACCG
ATGAACTTAA
GTGCTTGCTT
TGCCTGCATT
TTTGCCGAAG
CTGACTGGTG
ACTGATTTTA
GAGGCTGCCT
GTTCGAGGTA
CCCGGTGACA
GTTGGCAGTA
ATGACCGTGG
CCCCTCCCAC
AATAAGAGGA
TACCAAAAAT
ACAGATGCGT
ACTCTGTGTG
GGCAGGAAGT
AAGCTTTCCG
GAACTGGAGA
TTAAACTGCT
AGACAGCGGT
TAAAAGTGGC
CAAGACCGGT

CTGGAGCTTA
CAGCTCCTAA
TCATCGACCT
CTGGGTGGCG
TCGCGTTTGC
ATGACCCCAA
CTGAGGCAGT
CCACCGGAGT
CAGCCCTCCG
AGCTGAATGG
TTGCTGCCCT
CTGCAGTGGG
TCCCTGGCTA
TTACCCTGCC
TTTTGATTTT
TGTGCGTTTT
TGTTTCCTTG
TTTTCTTGAT
TTTGGCTCTT
ATCACACCAG
TGGCCGCCGT
TTGGGTCCCT
TGGTCGGATC
TAACAGCCGC
AAATGCTTGA
GAGCTGCCCC
CATCCTCTGG
GCGGCGATTC
GATCAAACAA
CGCCCATCAA
ATGTGAAGAT
CCTTGCTCGC
TGTTTTTCCT
TTTTTATCTT
TGTTTGTGCT
CAGCAGCTCT
GATTTATCGC
GCACCTATGC
GTGGTGTTGT
ATGTCCTTGT
GGAAGTTGAG
CCCTCGCTAT
AGTGCTTTGT
ATGCAAAAGC
CTTTGGCCAA
TTGTTGTTGC
CCAAGCATAC
CGCGTGTCGT
CGAAAGTCCT
AGAGACGCAG
TTTGGGACAA
GGGAGTGCCT
GGCATACTAC
TCCTGGTCCC
TAGAGCAGGC
AACTGAAAAG
AGCCGCCAGC
GAAAATAGTT
CAGTGAGGTT
TGATGGTGGT

TGTGCTTTCT
TGAGATTGCC
GTGCAATCGG
TGGGTGCTGG
CCAGTTGGAC
CCAAGCCGTA
CCCAAAAGTG
GAAAGTTGAC
GTCCGGCTAT
ATTAAAAATC
ACATGTTGCC
GTCTTGCGGT
CGGGCCTGGT
CTTGACAGCA
CGTTTCCATC
ACTTGCAATC
CTGGTTGCGC
TTCTGTAAAT
AGGTCGTTAC
TGGCCCCCGA
TCGCCGTGCT
TCTTGAGGGT
CTCTATGGGC
ACATGTCCTT
TTTTGATGTG
CAAGACCCAA
AGTCGAACCC
TGGATCCCCG
ACAAGGAGGA
GCTGAGCGAA
TGGCAGCCAC
TGCCAAACCC
CCTGTGGAGA
GAATGAGGTT
ATCTTGGCTT
TAACAGGAAC
AGATCTTGCA
CTTCCTGCCT
GCACCTCCTT
TGGCGATGGA
GGAAGGGGTG
GAGACTCAAT
TTCTGCGTCC
ACTTAGAATT
ACTTGAAGCC
TCTTGGCCAC
CCTCCAGGCC
TGATCCAACC
GGAGAACGGC
GATGGAAGCC
GAATTCCGGT
CAGAGTTGGT
CATTGAAGAC
CGTCAACCCA
CCTTAGCATG
AATAATTGAC
GGCTTGACCC
AAATTTCACA
GAGCTAAAAG
GTTGTGCTCC

84

CAAGGTAGGT
TTTAACGTGT
TTTTGTGCGC
ACCGGCCGAA
GAAAAGAGGA
AAGTGCTTGC
GTCAAAGTTT
CCTGAGTGTA
TCCACCACAA
AGGCAAATTT
TGCTCGATGG
ACCGGCACCA
ACTCTTTGCA
CTTGTGGCAG
GGAGGCATGG
GCCAGCTATG
TGGTTCTCTT
GTGCCTTCGG
ACTAATGTTG
GGTGTTGCCG
GCGTTGACCG
GCTTTCAGAA
TCCGGCGGGG
ACGGGTAATT
AAAGGGGACT
TTCTGCGAGG
GGTGTCATTG
GTGATTACCG
GGCATAGTCA
TTGAGTGAAT
ATAATTAAAG
GAACTGGAAG
ATGATGGGAC
CTCCCAGCTG
ACACCATGGT
AGGGGGTCAC
GCAACTCAGG
CGGATGATGG
GCCATAATTT
GTGTTCTCTA
TCGCAGTCCT
GACGAAGACT
AACATGAGGA
GAGCTTGCCC
TTTGCTGATA
ACGCCTGTTG
ATTGAGACCA
CCCACGCCCC
CCCAACGCCT
GTCGGCATCT
GATGTGTTTT
GACCCTGCCG
AAGGCTTATA
GAGAGCGGAA
ATGAATGTCG
AAACTCCAGG
GCTGTGGTCG
ACCGGACCTT
ACGCAGTCGA
TGCGCTCCGC

GTAAAAAGTG
TCCCTTTTAC
CAAAGGGCAT
GCCCCATTGA
TTACGGCCAG
GGGTGTTACA
CCGCTATTCC
GGATCGTGGT
ACCTCGTTCT
CCAAGCCTTC
CGTTGCACAT
ACGATCCGTG
CGTCCAGATT
GATTCGGTCT
CTCACAGGTT
TTTGGGTGCC
TGCATCCCCT
GAATCTTGGC
CTGGTCTTGT
CCTTGGCTAC
GTCGTACCAT
CTCAAAAGCC
TGTTCACCAT
CAGCTAGGGT
TCGCCATAGC
ATGGATGGAC
GGAATGGATT
AAGCCGGTGA
CACGCCCCTC
TCTTCGCTGG
ACGTATGCGA
GAGGCCTCTC
ATGCCTGGAC
TCCTGGTCCG
CTGCGCAAGT
TCGCCTTCTA
GGCATCCGCT
TTGTGACCTC
TGTACCTGTT
AAGCCTTCTT
GCGGGATGAA
TGGACTTCCT
ATGCAGCGGG
AGTTAGTACA
CCGTGGCACC
GCAGTATCTT
GAGTCCTTGC
CACCCGCACC
GGGGGGATGA
TTGTTATGGG
ACGAGGAGGT
ACTTTGACCC
ATGTCTACAC
GAGCCCAATG
ACGGTGAGCT
GCCTAACTAA
CGGCGGCTTG
CACCCTAGGA
GCATAACCAA
AGTTCCTTCG
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7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
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8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461

CTTATAGACG
CCGGGAAACA
GAAATTGCAC
GAAATTGGTC
GTTTTACAGA
CCAGTGCACG
GTCTTGGCTA
GTCCTTGATT
GAGGATGCCG
CCTGGAGTTC
ATTCATCGGC
TTTCCAACCA
CGAGAAAACT
AAGACTAGGA
AGTGGTGTCA
AACAAATTCA
TCCTGTGACC
CTTGCCTGTG
GTCACGCAGT
TCTGTATCAA
TTTAAAAGTG
ATGCTCAAGG
CCCACCATGC
ACGGACCCAA
AATGGACGCC
AAGGCAAACA
GCTTGTTTGG
GCCCGCAAGG
CTCAGGTCCA
CCGTATGCCA
TGTCCAGTCA
CCCCCCCTAG
CCTCCACGAA
TACCAGACTC
CTACCAGACG
GTCGCTGTCG
AAAACATACT
CAGACCATGC
ACAACGCTGC
GGTTGGTGTC
GTCTTGAGGC
CCAGTGGGTT
ACCATCTGGA
CTTGTGTCCA
CAGGTCCTCA
CAAGGCGCCA
CAAAGAGCCC
AGGCAACTGC
CACCGTGACG
GCTCTAGGCA
GCCATTTGTG
GGATTTTATT
CACTGGCCCG
CTCCGCCCTA
TCGGTGTTTC
GAGGCTCAGG
GAGTATCTTG
GACGTCAAAG
TTCCTTCCTA
GCAGTCTGCA

TCTTGATCTC
CTGGGATCGA
TCAGTGCGCA
TTCCTTATAA
ATACAAGGTT
CGGCTGCCTG
CGACCATGCC
ATCTTGATTC
CATTAAGAGA
TTCGCCTTGT
CTTCCACTTA
AGGACATTCA
GGCAAACTGT
CAATACTCGG
CCCAGGGCTT
AGGAGCTGCA
GATCCACACC
CTGAGGAGCA
CCGGCGCGGT
ACACCATTTA
GTCACCCCCA
TTCAGCCCCT
CAAACTACCA
AGAAGACAGC
AGTTAGTCCC
ATGTTTCTGA
AGTACGATCC
ACGGCTACAG
ATCATGAGGG
CTGCCTGTGG
TAATCTGGTG
GGAAAGGCAC
CTGTAATCAT
GCCGCGGATT
GTGATTATGC
CTTCCAATGT
GGCTCCTTCA
TTGACATGAT
AATTCCCTGC
CTGGCAAGAA
TTCTTAGCAA
TTGATTCTCA
GGTTTGGACA
TGGTCAACAC
CCCCTTACCA
CATTTGATGT
TTGTTGCTAT
AGAGCATGTT
AGCAGCTGAT
ATGGGGACAA
CAGATCTTGA
TCTCACCTGA
TGGTGACAAC
TCCATAAATA
TAGGCACCCC
TGCTTCCGGA
ATGATCGGGA
GCACTACCGT
AGGAATCAGT
CATTAACAGA

TGGCGCTGAT
TGGTTCGCTT
AATAATACAG
GCTGCACCCT
TGGAGACATA
CCTCACGCCC
CTCCGGTTTT
CAGGCCTGAT
CCTCTCCAAG
GCGTAAGTAC
CCCTGCCAAG
GAGCGTCCCT
TACTCCTTGT
CACTAATAAC
CATGAAAAAA
GACTCCGGTC
CGCAATTGTC
TATACCATCG
GACTAAGAGA
CAGCTTGGTG
TGGCCTTCTG
GATCGTCTAT
CTGGTGGGTT
TATAACAGAC
CAACCGTGAC
ATACTACGCC
TGAGTGGTTT
TTTTCCTGGC
GAAGAAGTCT
CCTTGATGTT
TGGCCATCCG
AAGCCCTCTA
GCATGTGGAG
AGTCTCCGTT
TAGTACCGCC
GTTGCGCAGC
ACAGGTCCAG
CAAGGCTTTG
TCCCTCCCGT
TTCCTTCCTG
AACTACCCTC
TTGCTATGTT
GAATATCTGT
AACCCGTGTA
CAGGGACCGA
GGTTACATTG
CACCAGGGCG
TGATCTTCCT
CGTACTAGAT
ATTCAGGGCC
AGGGTCGAGC
TTTGACACAG
CCAGAACAAT
TAGCCGCGCA
TGGGGTTGTG
GACAGTCTTC
ACGAGAAGTT
TGGGGGATGT
TGCGGTGGTT
TGTGTATCTC

GCATCTCCTA
TGGGATTTTG
GCTTGTGACA
GTTAGGGGCA
CCTTATAAAA
AATGCCACTC
GAGTTGTATG
TGCCCCAAAC
TATGACTTGT
CTGTTTGCTC
AATTCCATGG
GAAATCGACG
ACCCTCAAGA
TTCATTGCGC
GCGTTTAACT
TTGGGCAGAT
CGCTGGTTTG
TACGTGTTGA
GGTGGCCTAT
ATATATGCAC
TTTCTACAAG
TCGGACGACC
GAACATCTGA
TCGCCATCAT
AGGATCCTCG
TCGGCGGCTG
GAAGAGCTCG
CCGCCGTTCT
AGAATGTGCG
TGTATTTATC
GCGGGTTCTG
GATGTGGTGT
CAGGGTCTCA
AGGCGTGGCA
TTGCTCCCCA
AGGTTCATCA
GATGGTGATG
GGGACGTGCC
ACCGGCCCGT
GATGAAGCAG
ACCTGTCTGG
TTTGACATCA
GATGCCATTC
ACCTACGTGG
GAGGACGGCG
CATTTGCCCA
AGACATGCTA
GCAAAAGGCA
AGAAATAACA
ACAGACAAGC
TCCCCGCTCC
TTTGCTAAAC
GAAAAGTGGC
TGCATTGGAG
TCATACTATC
AGCACCGGCC
GCTGAGTCCC
CACCATGTCA
GGGGTTTCGA
CCAGACCTTG

85

AGTTACTCGC
AGGCCGAGGC
TTAGGCGCGG
ACCCTGAGCG
CCCCCAGTGA
CGGTGACTGA
TACCGACCAT
AGTTGACAGA
CCACCCAAGG
ATGTGGGTAA
CTGGAATAAA
TTTTGTGCGC
AGCAGTATTG
TGGCCCACCG
CGCCCATCGC
GTCTTGAAGC
CCGCCAATCT
ACTGCTGCCA
CGTCTGGCGA
AGCACATGGT
ACCAGCTAAA
TCGTGCTGTA
ACCTGATGCT
TTTTGGGTTG
CGGCCCTCGC
CAATACTCAT
TGGTTGGGAT
TCTTGTCCAT
GGTACTGTGG
ACACCCACTT
GCTCTTGTAG
TAGAACAAGT
CCCCTCTTGA
TCAGGGGAAA
CTTGTAAAGA
TCGGTCCACC
TCATTTACAC
GGTTCAACGC
GGGTTCGCAT
CGTATTGTAA
GAGATTTCAA
TGCCTCAGAC
AGCCAGATTA
AAAGACCTGT
CCATCACAAT
CTAAAGATTC
TCTTTGTGTA
CACCCGTCAA
AAGAGTGCAC
GCGTTGTAGA
CCAAGGTCGC
TCCCGGCAGA
CAGACAGGCT
CCGGCTATAT
TCACAAAATT
GAATTGAGGT
TCCCACATGC
CCTCTAAATA
GCCCCGGGAA
AAGTTTACCT

CCACCACGGG
CACCAAAGAG
CGACGCACCC
GGTAAAAGGG
CACTGGGAGC
CGGTCGTTCC
TCCAGCGTCT
GCACGGCTGT
CTTTGTCTTG
GTGCCCGCCT
TGGGAACAGG
ACAGGCCGTG
CGGGAAGAAG
GGCAGCATTG
ACTCGGGAAA
TGACCTTGCA
TCTTTATGAA
CGACTTACTG
CCCGATTACT
ACTCAGTTAT
GTTTGAGGAC
CGCCGAGTCT
GGGTTTTCAG
TAGGATAATA
CTACCATATG
GGACAGTTGT
GGCGCAGTGC
GTGGGAAAAA
GGCCCCAGCT
CCACCAGCAT
TGAGTGCAAA
CCCGTACAAG
CCCAGGCAGA
CGAAATCGAC
TATCAACATG
CGGTGCTGGT
GCCAACTCAT
CCCAGCAGGC
CCTGGCCGGL
TCACCTTGAT
ACAACTCCAC
TCAACTGAAG
CAGGGACAAA
CAAGCATGGG
TGACTCCAGT
ACTCAACAGG
TGACCCACAT
CCTTGCCGTG
GGTTGCTCAG
TTCTCTCCGC
ACATAACTTG
ACTTGCACCC
GGTTGCCAGC
GGTGGGCCCT
TGTTAAGGGG
AGATTGCCGG
CTTCATTGGC
CCTTCCGCGC
AGCCGCAAAA
CCACCCAGAG
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11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
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13021
13081
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13501
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13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061

ACCCAATCCA
AAAGACAAAA
AGCTATGCCT
GGCCCTGCCC
GTCACCCCTT
CCTCCTGGGT
AAACACACCT
GAGGACTGGG
GCCACTGCCA
GGCCTGAACT
TTTGTGGATG
ATTTTGTTTG
TCCGCGGTAC
GGCCTTTCTT
GATACTTTGG
CCGCATCATG
GTCTCGCATC
CGAGACCTGT
GTCAAATGTA
CTCTGAATCC
CATATTTTCC
AATGCTACGT
GTGAATTACA
CCCGGCAGGT
GAACTAGGGT
GCCTGGTTGG
ATAGGGAATG
GACGGGCAGA
TACCAACATC
TCCTCTTGGT
TCAGTTCGAG
TCCAGGACAT
CTCAGTGCCG
ATGAGAATTA
CTGAGATGAG
TGTGTGTCAA
TGGTCGAGCA
TTTTAGCCTG
TGCTTGACCG
TTTGTTGCGC
TTGACGCTAT
GAGTGTTTTG
AGCCATTTCC
CGGTATGTTT
ATTAGGCTTG
CTTTTGGACA
GGTAAAGTTG
GTGGCAACCC
GCCATGATAG
TGATGATATA
TCTTTCTGAA
ACAAGGTCGC
TAGAAACCTG
TTCTGGCCCC
ATAACCACGC
CCGGGTTGAA
TTGTTAAATA
CCAGTCAATC
GGCAAGGGAC
GCGACTGAAG

AGTGCTGGAA
CGGCCTATTT
CGTACATCCG
TTTGCAACAG
ATGATTATGG
ACAAAATCCT
GGGGGTTTGA
AGGATTACAA
CCAGCATGAG
GAAATGAGAT
CTTTCACGGA
GCTTCACCAT
TCCGTGCGCG
TCTCAGTGCC
CACCATAAGG
GAAAAATCAG
AGTGGTTTGG
AAATATTTGG
ACCATAGTGT
CGGCCAAAGC
TCCGTTGTGG
ACTGTTTTTG
CGGTGTGCCC
CTCTTTGGTG
TCTTGGTTCC
CGTTCCTGTC
TGAGTAAAAT
ACGCCACCCT
AGGTCGATGG
TGGTTTTAAA
TCTTTCAGAC
CAGCTGCCTT
CACGGCGATA
TTTACATTCT
TGAAAAGGGG
CTTTACCAGT
TGTGCGACTG
TCTTTTTGCC
CGGGCTGTTG
CCGTCAACGT
GTGAGCTGAA
TCATTTTTCC
TTGACACAGT
TGAGTAGCAT
CGAAGAACTG
CCAAGGGGAG
AGGTTGAAGG
CTATAACCAA
CACGGCTCCA
TGCCCTAAAG
CTGTGCTTTC
GCTCACTATG
GAAATTCATC
TGCCCACCAC
ATTTGTCGTC
AAGCCTCGTG
TGCCAAGTAA
AGCTGTGTCA
CGGGAAAGAA
ATGATGTCAG

AATAATGTTG
TCAACTTGAA
AGTTCCTGTT
AAGAGTTGTC
TGCCAAAATC
GGCGTGCGCG
ATCGGACACA
TGACGCATTT
GTTTCATTTT
GGGGGCTATG
ATTTTTGGTG
CGCCGGTTGG
CCCTACCATT
GGGTGGACAT
TGTCAACCCT
GACAGGCTGC
ATGTGGTGGC
CCTCTCGGAT
ATAATAGTAC
TTCATGATTT
CTTCCTGTAC
GTTTCCACTG
ACCTTGCCTC
CAGGATAGGG
GCCTGGCCTC
CTTCAGCTAT
TTATGTTGAC
GCCTCGCCAT
CGGCAATTGG
TGTTTCGTGG
ATCAAAACCA
AGGCATGGCG
GGAACACCCG
TCTGATCTCC
TTCAAGGTGG
TACGTCCAAC
CTTCATTTCA
ATTCTGTTGG
CTCGCCGTTG
CGACGGGAAC
TGGCACAGAT
CGTGTTGACT
CGGTCTGGTC
CTACGCGGTC
CATGTCCTGG
ACTCTATCGT
TCATTTGATC
AATTTCAGCG
CAAAAGGTGC
GTAAGTCGCG
ACCTTCGGGT
GGAGCAGTAG
ACCTCCAGAT
GTTGAGAGTG
CGGCGTCCCG
TTGGGTGGCA
CAACGGCAGG
GATGCTGGGT
AAATAACAAG
ACATCACTTT

GACTTCAAGG
GGCCGCCATT
AACTCTACGG
GGGTCCACTC
ATTCTGTCTA
GAGTTCTCGC
GCGTATCTGT
CGTGCGCGCC
CCCCCGGGLCC
CAAAGCCTTT
TCCATTGTTG
CTGGTGGTCT
CACCCTGAGC
TCCCACCTGG
GATTGATGAA
CTGGAAACAG
TCATTTTCAG
GCCCATGCTA
TTTGAATCAG
TCAACAATGG
TCTTTTTGTT
GTTAGGGGCA
ACCCGGCAAG
CATGATCGAT
TCCAGCGAAG
ACAGCCCAGT
ATCAAGCACC
GACAACATTT
TTTCACCTGG
TTTCTCAGGC
ACACCACCGC
ACCCGTCCTC
TGTATATCAC
TCATGCTTTC
TATTCGGCAA
ATGTCAAGGA
TGACACCTGA
CAATTTGAAT
CTTTTTTTGT
GACAGCTCAA
TGGCTGGCTG
CACATTGTCT
ACTGTGTCTG
TGTGCCCTGG
CGCTACTCGT
TGGCGATCGC
GACCTCAAAA
GAACAATGGG
TTTTGGCGTT
GCCGACTGCT
ATATGACATT
TTGCACTCCT
GCCGTTTGTG
CCGCAGGCTT
GTTCCACTAC
GAAAAGCTGT
CAGCAGAAAA
AAAATTATTG
AAAANCCCGG
ACCCCGAGTG

86

AAGTCCGACT
TCACCTGGTA
TGTATTTGGA
ATTGGGGGGC
GTGCATACCA
TTGACGACCC
ACGAGTTCAC
AGAAAGGGAA
CCATCATTGA
TCTACAAAAT
ATATCATCAT
TCTGCATCCG
AATTACAGAA
GGAACCAAAC
ATGGTGTCGC
GTTGTGAGCG
CATCTTGCCG
CACAACCTGC
GTGTTAGCAA
TTAATAACTG
GTGCTGTGGT
ATTTTTCTTT
CAGCCGCTGA
GTAGCGAGGA
GCCACTTGAC
TCCATCCCGA
AATTCATCTG
CAGCCGTGTT
AATGGCTGCG
GTTCGCCTGC
AGCACCAAAT
TCCGGCGATT
CATCACAGCC
TTCTTGCCTT
TGTGTCAGGC
GTTTACCCAA
AACCATGAGG
GTTTAAGTAT
GGTGTATCGT
AGTTACAGCT
GTAGATTTGA
CCTATGGTGC
CCGCCGGGTT
CTGCGTTGAT
GTACCAGATA
CCGTCATCAT
GAGTTGTGCT
GTCGTCCTTA
TTCCATTACC
AGGGCTTTTG
CACGCACTTT
TTGGGGGGTG
CTTGCTAGGC
TCATCCGATT
GGTCAACGGC
CAAACAGGGA
AAAGAAAGGG
CCCAGCAAAA
AGAAGCCCCA
AGCGACAATT

GATGGTCTGG
TCAGCTTGCA
CCCCTGCATG
TGACCTCGCA
TGGTGAAATG
AGTGAGGTAC
CGGAAACGGT
AATTTATAAG
ACCAACTTTA
TGGCCAACTT
ATTTTTGGCC
ATTGGTTTGC
GATCCTATGA
ATCCCTTGGG
GTCGAATGTA
AGGCTACGCT
CCATTGAAGC
GCATGACAGG
TCTTCCCGAC
TACATTCCTC
TGCGAATTCC
CGAACTCACA
GATCTACGAA
CGATCATGAC
CAGTGTTTAC
GATATTTGGG
CGCCGAACAC
TCAGACCTAC
CCCCTTCTTT
AAGCCATGTT
TTTGTTGTCC
CGCAAAAGCT
AATGTGACAG
TTCTATGCTT
ATCGTGGCTG
CGCTCCTTGG
TGGGCAACCG
GTTGGGGAAA
GCCGTCTTGC
GATTTACAAC
CTGGGCAGTG
CCTCACTACT
CCTTCATGAA
TTGCTTCGTC
TACCAACTTC
AGAGAAAAAG
TGATGGTTCC
GATGACTTCT
TATACACCAG
CACCTTTTGA
CAGAGTACAA
TACTCAGCCA
CGCAAGTACA
GCGGCAAATG
ACATTGGTCC
GTGGTAAACC
GGATGGCCAG
TCAGTCCAGG
TTTTCCTCTA
GTGTCTGTCG



15121
15181
15241
15301
15361
15421

TCAATCCAGA
ATAAGTTACA
ACAGCATCAC
AGAATGTGTG
GCGACCGTGT
AAAAAAAARAA

CTGCCTTCAA
CTGTGGAGTT
CCTCAGCATG
GTGAATGGCA
GGGAGTAGAA
AAAAAAAARAA

TCAGGGCGCT GGAACTTGTA CCCTGTCAGA
TAGTTTGCCG ACGCATCACA CTGTGCGCCT
ATGAGCTGGC ATTCCTGGGT ATCCCAGTGT
CTGATTGACA TTGTGCTTCT AAGTCACCTA
TTTAATTGGC GAGAACCACG CGGCCGAAAT

AAAA

TTCAGGCAGG
GATCCGCGCT
TTGAATTGGA
TTCAATTAGG
TAAAAAAAAR

Koncencycnoii nocnegoBarenpHocT kJIHK mramma PRRS SD 99-14 na I1100

npucBoeH Homep nocryma GenBank KU131569 (SEQ. ID. NO:11). KonceHcycHas

10

15

20

25

30

35

40

45

50

55

nocnenoBatenbHOCTh KIHK, o6o3nauennas SEQ. ID. NO: 11, npencrasisiet coOOi:

1 ATGACGTATA GTTGTTGGCT CTATGTCGTG ACATTTGTAT AGTCAGGAGC TGCGACCATT

6l
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
lezl
les8l
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761

GGTACAGCCC
TTTAGGGGTC
CCCTTTAACC
TGTGGCGGAG
GAATCTCCAA
CCGGTGGACG
GCTTTCTGCG
AATAGTGCGG
GAATCTACAG
AGTGGCTGTT
TGTGTTAACC
GTGTGCTATG
GAGAGTCTCC
GTTGAAGTTG
GTCCAAGTTT
TGGCTGTCTC
GCTTCCACCG
CAAGCATGGT
AGTAACTGAC
CCGCCACTTA
AAGAGTTGAG
CAATCACAAA
CACGGTCGCT
TACCAGCGCC
TGGTTGGCAC
CCTTCCCGAG
TATCCAAATC
GTACGTGCTC
TTCTCTGCTC
CCCAGATGTG
AATGCACTTG
TCGCCCGGCT
AGGAGGAGAG
TGAGGAATGC
AAAAATTGAC
GAGGGCTCGC
GGTTGAGGCG
TCCTGCCATG
GTCTAATTGC
CGTGCTCTCT
TGGCCCGCGA
TCTGTTGAAA
GGTTGATCTA
AAGAGTTCAG
TGCTCCGCGC
TCCTAACGGT

AAAACTTGCT
TATCCCTAGC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACGTG
ATTTTTCCAA
GTCGCAGCTG
GTTTATGAAC
TATGCCAATT
AACCTACCGC
GCTGACGTCT
TGGGCCCCTC
ATTGCGAATC
GCCTTTATAA
CCCGCTGATA
GAAGTTCAGA
GTCGCTGGCA
GCGAATGGAC
AGACTGGTAG
CCCAATACGT
TGGTACGGTG
CACCGCGCTT
AACAGGGCTG
TGCGTTTCCG
AGAGTGAGAC
CTCAGGCTCC
AAGCTGGAAG
CCCCTTGAAT
GCTGAAGTTT
CCTAGTTGTG
TCCCCAGTCA
CACCCTGATC
TGTTGTTCCC
CAGTACCTCC
CCGCCGAGCG
GCGAACCAGA
ACTCAGGAGC
TACTACCCTG
AAGTTGGAGG
CCCGCACTGC
CTGGTCAACG
ARAAGTTTGGG
CCTCGAAAAA
AGGAAAGTCA
TGGGAAGACT

GCGCGGGAAC
ACCTTGCTTC
TACTTGATCG
ACTGCACACG
TTGGGGTGCT
CATTCCCCAC
TTGCACGAAT
AGCTCTACAG
GGGGTTGCCG
CCTTACACGT
TCCCGCAGAG
ATGACATTGG
GTGGCGGGGA
GACTCCACAT
GCCCTGGGAG
CTGTCCCTGA
ACAAAGAGAT
AGTACCTACA
CTATCGTCAT
AAGAACCTAG
TGCCATTGGT
CTGGAAAGAG
TGCCCGCTCA
AGCATCTCGA
CCATTGTCAA
CTTTAGATGA
CTGCGGCCTT
GTGTGCACTG
GTGTTCAGGG
CCGGATTTGA
TCATCCCAGC
CCACTGTGTG
AGGTGTGCTT
AGAACAAAAC
GTGATGCAGC
CGATGGACAC
CGACCAAACA
CTTTGGACAA
CACAAGGTGA
AGGTTGTTCG
CGAACGGGCT
CCCAGGCAAC
TCAAAAATTA
CAAAGTCTGC
GATCTGATTG
TGGCCGTTGG

GCCCTTCCGT
CGGAGTTGCA
GTGCACGTGT
ATGTCTCAGT
GGGCTTATTT
TGTCGAGTGC
GACCAGTGGA
AGCCGGTCAG
TTGGTACCCC
GAGTGACAAA
GCCCAAGCCT
TCATGACGCT
CAAAGGAAAA
TTCCTTCCCG
TGGTGTTTCC
AGGAAACTGT

GACAGCCTTC
CTGCTTTACG
ACCCCCAATG
GCACGGTCTC
TATAGGCCCG
TCCCCCGCCG
AACCTGAACT
CTCACCCCCG
ATCGTTGGAC
CCTTTCCCGG
GAAGACTTTT
GTCATGTATG
TTTGAAATAG
CCCCACCACG
ATGCGGGTCG
TGGTGGCGCT

TCGCCATGCT
GCGGAGGCTG
ACAGTATTTT
CCTCCCTGGG
TGGCGAGGAT
GGCAAGGAAA
CGAAACCCAG
GCACTATTCC
CCGGATTGTG
CTGGGCTACT
GGACAGGAAC
GACAGTCTCT
CTGTTGTGAG
CCCTGCCTGC
TGCTCTGGCT
GACTATTTCG
AGGGAAAATC
CAACCGGGCC
AAGCCTTGGA
CTCCTTTGAT
GCTCCATGTC
AGACTCGGTC
CGAGGTTCGT
TGAGGAATAT
CGACGAGCTC
TTCAGAAATG
CCCACGGTGG
TAAGAGCCTG
TGGCAGCCCG
TGGTCCTCTT

87

AACCAACTCG
CAAGTTAATG
TGTGATAGGG
TTTGAGGACC
GAGAAAATCT
GCACGCTTTG
CAGGCCAAGA
CCGCCTACCG
AATTCCAAAT
GACGAGGATC
GGTGCTTGTG
GTGGCCCCTG
CATAAGAGCG
CTTAACCGAC
GAAATGTCCG
CAATTCTTTG
ATCAGCCTTT
ACCCCGGAAG
GAATGCTTAG
TGGAATGTTG
AACCAGCACC
CCTTTGACCG
CACCGTGAGA
GGGCTCACGC
AAAGACCAGA
ATGGCCCGGG
ACACCGCCAC
CCAGAGAACA
ACTTTGAGGG
GATCTTTCGA

TTCAGGGGAG
GTCTCTCCAC
CCAGGGTGTT
TCCTTCCTTT
AAGAGCCGCT
GGGCCTGCTG
TTCAACAAAG
TAGTCTTGAA
CTGTTCCTGG
GAGCAACTCA
GCCCCTTTGA
TGGCCGGAGG
TTCCCAAGGA
CAGTGGACAT
AGTACCAACA
TGTTTGACTT
GCTATCAGAC
GACTCCGAGC
AAAGCTGGAT
TCCTCAGAAT
TCCGATTTGG
GTGCGGCTGC
AGCACGAAGT
ACGGGAACTG
TTGAAACCAC
TTGTGAATAC
TCGGCGCCAA
GGATGACCCC
GTCTTGGTCC
TGGCTGAGGT
ACGACCCCAA
CCCATTATAG
GTCAGGTGAT
AGGTCGCGGC
CCAAGCTTGA
TGCTTCCTGG
GTGCTTCGGT
CCTTCTCGCT
GGCTGATCTC
CAACTGGATC
TGGAAGAGGA
CAGCTGAGCA
CCCCTCCACC
AGCCTGTCCC
GCAACAATGT
CACCATCCGA
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2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
cl21
6181
6241
6301
6361

GCCGATGACA
AGTGACGCCT
GATGGCGCCC
GGAAGAAGCA
AGCATCCTCA
TCTGGAGGTG
TGACATCAAC
CCCAAGACAC
AAGGGAGAAA
TGACCCTGCC
GCGCAACACG
AAAGATGATA
CCCTGCACCT
TATTCCACGC
GGCATCCTCT
GCGGGGGTTT
TACTGATTTG
GAAAAAGAAC
CCATCTCCCT
TTGGGGTTTT
TGGTTTCGCT
TTTTGGCTGC
CACTGCTTGT
CAAACCTTGG
TCTTGGCAGG
TGTTACAGAC
CTGGGGATCT
ACGTGCGACT
GGACCCTATT
ACAACCCTCT
GACCGTGGTC
GGCGGGCGGG
ATTCCGAGCC
TGACCCCGAC
TGGTGTGGGG
GGGAGGAGGC
GCTTGCTGGG
GTGCACCAAC
GTGCATCTCC
TCAGGAAATT
GAGTTGCAAG
CCTTACCTGG
CACCATCCTA
TGTGGTGTTG
CACCCCATAT
TGCACCGGAT
GCTGTTTACC
CTCACTGAAC
CGACGGGAAA
TTCCGGGGTC
TGATTGCCCG
TGGCCGTGCC
CGCCTTCTGC
GCTTGTCGGC
AGGCCAGTTT
ACCTAAGGTC
GGTACCTTCA
CACCGTCCAA
GCCCTTGGTT
GAGTGTCTTC

CCTCTGAGTG
TTGAGCGTGC
TCGAGTGAGC
AATCTGGCGG
CAGACTGAAT
GGGGGGCAAG
CCTGTGCCTG
TCAGCTCAAG
GAAGCGTGCC
ACGCAGGAAT
TCTGCTTTCC
CTCGAGACGC
TCCGTGAGTG
ATCCTCGGGA
GAGGAAAAAC
GACGAGAGCA
CCACCTTCAG
GCTGAAAGGC
GTTTTCCTCT
GCAGCTTTTA
CCCCTTTTGG
TGGTTGGCTT
GAGTTTGATT
GACCCTGTTC
TTACTGGGCG
TGTATCCTGG
TGCATAAGAA
AGGTCGTCAC
CTCCTCGCCA
GAAAAACCCA
GCCCAGCCTT
GCGATGGTGG
CCCTTTTTTC
ACTTTTACTA
GACTTTGCCC
CCGCACCTCA
GTTTATGTAA
CCGTTTGCCG
CAACATGGCC
GCCTTGGTTG
GCTGACATGC
TTTCTTTGTG
TGGTTGGTGT
TTAGTTTCTC
GACATTCATC
GGGACCTACT
CCGTCTCAGC
ACCGTCAATG
ATTAAGTGCG
GGCTTCAACC
AATTGGCAAG
TATTGGCTGA
TTCACCGCGT
GTTCACACAG
TGTAATGTGG
CCGCTCGGTG
GATCTTTGCG
CTTCTGTGTG
GCTGTGGGGT
TCCTTTGGTA

AGCCTGCACT
CGGCCCCTAT
CAATTTTTGT
CAACAACGCT
ATGAGGCTCC
AAGCTGAGGA
TATCATCAAG
CCATCATCGA
TCCGCATCAT
GGCTTTCTCG
AGGCGTTTCG
CGCCGCCCTA
CAGAGAGCGA
AAATAGAAAA
CGGCATACAA
CAGCAGCTCC
ACGGTGTAGA
TCCTCGACCG
CACACCTCTT
CTCTATTTTG
GTGTGTTTTC
TTGCTGTTGG
CGCCAGAGTG
GCAGCCTTGT
GGGCACGCTA
CTGGAGCTTA
CAGCTCCTAA
TCATCGACCT
CTGGGTGGCG
TCGCGTTTGC
ATGACCCCAA
CTGAGGCAGT
CCACCGGAGT
CAGCCCTCCG
AGCTGAATGG
TTGCTGCCCT
CTGCAGTGGG
TCCCTGGCTA
TTACCCTGCC
TTTTGATTTT
TGTGCGTTTT
TGTTTCCTTG
TTTTCTTGAT
TTTGGCTCTT
ATCACACCAG
TGGCCGCCGT
TTGGGTCCCT
TGGTCGGATC
TAACAGCCGC
AAATGCTTGA
GAGCTGCCCC
CATCCTCTGG
GCGGCGATTC
GATCAAACAA
CGCCCATCAA
ATGTGAAGAT
CCTTGCTCGC
TGTTTTTCCT
TTTTTATCTT
TGTTTGTGCT

TATGCCCGTG
TCCTGCACCG
GTCTGCACCG
GACATACCAG
TTCCCTAGCA
AATTCTGAGT
CAGCTCCTTG
CTCGGGCGGG
GCGTGAGGCT
CATGTGGGAT
CATCTTAGAC
CCCGTGTGGG
CCTTACCATC
CACCAGTGAG
CCAACCCGCT
GTCCGCAGGT
TGCGGACGGG
ATTGAGCCGT
CAAATCTGAC
CCTCTTTTTA
TGGGTCTTCT
TTTGTTCAAG
TAGGAATGTC
TGTGGGCCCC
CATCTGGCAT
TGTGCTTTCT
TGAGATTGCC
GTGCAATCGG
TGGGTGCTGG
CCAGTTGGAC
CCAAGCCGTA
CCCAAAAGTG
GAAAGTTGAC
GTCCGGCTAT
ATTAAAAATC
ACATGTTGCC
GTCTTGCGGT
CGGGCCTGGT
CTTGACAGCA
CGTTTCCATC
ACTTGCAATC
CTGGTTGCGC
TTCTGTAAAT
AGGTCGTTAC
TGGCCCCCGA
TCGCCGTGCT
TCTTGAGGGT
CTCTATGGGC
ACATGTCCTT
TTTTGATGTG
CAAGACCCAA
AGTCGAACCC
TGGATCCCCG
ACAAGGAGGA
GCTGAGCGAA
TGGCAGCCAC
TGCCAAACCC
CCTGTGGAGA
GAATGAGGTT
ATCTTGGCTT

88

TTGCAACATA
CGTAAAGCTG
CGGCAAAAAT
GACGAACCTA
CCACTGCAGA
GAAACCTCGG
TCAAGCGTTA
CCCTGCAGTG
TGTGATGCGA
AGGGTGGACA
GGCAGGCTTG
TTTGTGATGC
GGTTCAGTCG
ATGATCAACC
AAGGACTCCC
ACGGGTGGCG
GGGGGGCCGC
CAGGTTTTTA
AGTGGTTATT
TGTTACAGCT
CGGCGCGTGC
CCTGTGTCCG
CTTCATTCTT
GTCGGTCTCG
TTTCTGCTTA
CAAGGTAGGT
TTTAACGTGT
TTTTGTGCGC
ACCGGCCGAA
GAAAAGAGGA
AAGTGCTTGC
GTCAAAGTTT
CCTGAGTGTA
TCCACCACAA
AGGCAAATTT
TGCTCGATGG
ACCGGCACCA
ACTCTTTGCA
CTTGTGGCAG
GGAGGCATGG
GCCAGCTATG
TGGTTCTCTT
GTGCCTTCGG
ACTAATGTTG
GGTGTTGCCG
GCGTTGACCG
GCTTTCAGAA
TCCGGCGGGG
ACGGGTAATT
AAAGGGGACT
TTCTGCGAGG
GGTGTCATTG
GTGATTACCG
GGCATAGTCA
TTGAGTGAAT
ATAATTAAAG
GAACTGGAAG
ATGATGGGAC
CTCCCAGCTG
ACACCATGGT

TTTCTGGACC
TGTCCCGACC
TTCAGCAGGT
TAGATCTGTC
ACATAGGTAC
ATATACCGAA
AGATCACACG
GGCATCTCCA
CTAAGCTTAG
TGCTGACTTG
AGTTTCTTCC
TGCCTCACAC
CCACTGAAGA
AGGGACCCTT
TGATATCGTC
CCGGCTTGTT
TGCAGACGGT
ACCTCGTCTC
CTCCGGGTGA
ACCCATTCTT
GCATGGGGGT
ACCCAGTCGG
TTGAGCTTCT
GTCTTGCCAT
GGCTTGGCAT
GTAAAAAGTG
TCCCTTTTAC
CAAAGGGCAT
GCCCCATTGA
TTACGGCCAG
GGGTGTTACA
CCGCTATTCC
GGATCGTGGT
ACCTCGTTCT
CCAAGCCTTC
CGTTGCACAT
ACGATCCGTG
CGTCCAGATT
GATTCGGTCT
CTCACAGGTT
TTTGGGTGCC
TGCATCCCCT
GAATCTTGGC
CTGGTCTTGT
CCTTGGCTAC
GTCGTACCAT
CTCAAAAGCC
TGTTCACCAT
CAGCTAGGGT
TCGCCATAGC
ATGGATGGAC
GGAATGGATT
AAGCCGGTGA
CACGCCCCTC
TCTTCGCTGG
ACGTATGCGA
GAGGCCTCTC
ATGCCTGGAC
TCCTGGTCCG
CTGCGCAAGT
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6421
6481
6541
6601
666l
6721
6781
6841
6901
6961l
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8l6l
8221
8281
8341
8401
846l
8521
8581
864l
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9¢6l
9721
9781
9841
9901
9961

CCTGATGATC
CAGCCTCGGT
GCAGGCAGTG
ACCAGTCCCA
TAAGCACCGT
CTTGCGATAC
TCACGAGTCA
TACGAAATGG
CCAATTCATC
GGTTGATAAG
CCAGCTCTCG
CGACCTAAAG
CGGGTCCAAA
CGTGCCCATC
GGACCGGTTG
TGGGAAGAAG
CCATGATAAC
TGAGAAGGGA
CTCCCCATCT
GGAAGCTGCA
GACAGCCAAA
GGAGCAGTGT
GTTGTTACTG
CCTGTGAATT
CACCCGGTTG
CTTATAGACG
CCGGGAAACA
GAAATTGCAC
GAAATTGGTC
GTTTTACAGA
CCAGTGCACG
GTCTTGGCTA
GTCCTTGATT
GAGGATGCCG
CCTGGAGTTC
ATTCATCGGC
TTTCCAACCA
CGAGAAAACT
AAGACTAGGA
AGTGGTGTCA
AACAAATTCA
TCCTGTGACC
CTTGCCTGTG
GTCACGCAGT
TCTGTATCAA
TTTAAAAGTG
ATGCTCAAGG
CCCACCATGC
ACGGACCCAA
AATGGACGCC
AAGGCAAACA
GCTTGTTTGG
GCCCGCAAGG
CTCAGGTCCA
CCGTATGCCA
TGTCCAGTCA
CCCCCCCTAG
CCTCCACGAA
TACCAGACTC
CTACCAGACG

AGGCTTCTAA
GCAGTGACCG
ATGAACTTAA
GTGCTTGCTT
TGCCTGCATT
TTTGCCGAAG
CTGACTGGTG
ACTGATTTTA
GAGGCTGCCT
GTTCGAGGTA
CCCGGTGACA
GTTGGCAGTA
ATGACCGTGG
CCCCTCCCAC
AATAAGAGGA
TACCAAAAAT
ACAGATGCGT
ACTCTGTGTG
GGCAGGAAGT
AAGCTTTCCG
GAACTGGAGA
TTAAACTGCT
AGACAGCGGT
TAAAAGTGGC
CAAGACCGGT
TCTTGATCTC
CTGGGATCGA
TCAGTGCGCA
TTCCTTATAA
ATACAAGGTT
CGGCTGCCTG
CGACCATGCC
ATCTTGATTC
CATTAAGAGA
TTCGCCTTGT
CTTCCACTTA
AGGACATTCA
GGCAAACTGT
CAATACTCGG
CCCAGGGCTT
AGGAGCTGCA
GATCCACACC
CTGAGGAGCA
CCGGCGCGGT
ACACCATTTA
GTCACCCCCA
TTCAGCCCCT
CAAACTACCA
AGAAGACAGC
AGTTAGTCCC
ATGTTTCTGA
AGTACGATCC
ACGGCTACAG
ATCATGAGGG
CTGCCTGTGG
TAATCTGGTG
GGAAAGGCAC
CTGTAATCAT
GCCGCGGATT
GTGATTATGC

CAGCAGCTCT
GATTTATCGC
GCACCTATGC
GTGGTGTTGT
ATGTCCTTGT
GGAAGTTGAG
CCCTCGCTAT
AGTGCTTTGT
ATGCAAAAGC
CTTTGGCCAA
TTGTTGTTGC
CCAAGCATAC
CGCGTGTCGT
CGAAAGTCCT
AGAGACGCAG
TTTGGGACAA
GGGAGTGCCT
GGCATACTAC
TCCTGGTCCC
TAGAGCAGGC
AACTGAAAAG
AGCCGCCAGC
GAAAATAGTT
CAGTGAGGTT
TGATGGTGGT
TGGCGCTGAT
TGGTTCGCTT
AATAATACAG
GCTGCACCCT
TGGAGACATA
CCTCACGCCC
CTCCGGTTTT
CAGGCCTGAT
CCTCTCCAAG
GCGTAAGTAC
CCCTGCCAAG
GAGCGTCCCT
TACTCCTTGT
CACTAATAAC
CATGAAAAAA
GACTCCGGTC
CGCAATTGTC
TATACCATCG
GACTAAGAGA
CAGCTTGGTG
TGGCCTTCTG
GATCGTCTAT
CTGGTGGGTT
TATAACAGAC
CAACCGTGAC
ATACTACGCC
TGAGTGGTTT
TTTTCCTGGC
GAAGAAGTCT
CCTTGATGTT
TGGCCATCCG
AAGCCCTCTA
GCATGTGGAG
AGTCTCCGTT
TAGTACCGCC

TAACAGGAAC
AGATCTTGCA
CTTCCTGCCT
GCACCTCCTT
TGGCGATGGA
GGAAGGGGTG
GAGACTCAAT
TTCTGCGTCC
ACTTAGAATT
ACTTGAAGCC
TCTTGGCCAC
CCTCCAGGCC
TGATCCAACC
GGAGAACGGC
GATGGAAGCC
GAATTCCGGT
CAGAGTTGGT
CATTGAAGAC
CGTCAACCCA
CCTTAGCATG
AATAATTGAC
GGCTTGACCC
AAATTTCACA
GAGCTAAAAG
GTTGTGCTCC
GCATCTCCTA
TGGGATTTTG
GCTTGTGACA
GTTAGGGGCA
CCTTATAAAA
AATGCCACTC
GAGTTGTATG
TGCCCCAAAC
TATGACTTGT
CTGTTTGCTC
AATTCCATGG
GAAATCGACG
ACCCTCAAGA
TTCATTGCGC
GCGTTTAACT
TTGGGCAGAT
CGCTGGTTTG
TACGTGTTGA
GGTGGCCTAT
ATATATGCAC
TTTCTACAAG
TCGGACGACC
GAACATCTGA
TCGCCATCAT
AGGATCCTCG
TCGGCGGCTG
GAAGAGCTCG
CCGCCGTTCT
AGAATGTGCG
TGTATTTATC
GCGGGTTCTG
GATGTGGTGT
CAGGGTCTCA
AGGCGTGGCA
TTGCTCCCCA
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AGGGGGTCAC
GCAACTCAGG
CGGATGATGG
GCCATAATTT
GTGTTCTCTA
TCGCAGTCCT
GACGAAGACT
AACATGAGGA
GAGCTTGCCC
TTTGCTGATA
ACGCCTGTTG
ATTGAGACCA
CCCACGCCCC
CCCAACGCCT
GTCGGCATCT
GATGTGTTTT
GACCCTGCCG
AAGGCTTATA
GAGAGCGGAA
ATGAATGTCG
AAACTCCAGG
GCTGTGGTCG
ACCGGACCTT
ACGCAGTCGA
TGCGCTCCGC
AGTTACTCGC
AGGCCGAGGC
TTAGGCGCGG
ACCCTGAGCG
CCCCCAGTGA
CGGTGACTGA
TACCGACCAT
AGTTGACAGA
CCACCCAAGG
ATGTGGGTAA
CTGGAATAAA
TTTTGTGCGC
AGCAGTATTG
TGGCCCACCG
CGCCCATCGC
GTCTTGAAGC
CCGCCAATCT
ACTGCTGCCA
CGTCTGGCGA
AGCACATGGT
ACCAGCTAAA
TCGTGCTGTA
ACCTGATGCT
TTTTGGGTTG
CGGCCCTCGC
CAATACTCAT
TGGTTGGGAT
TCTTGTCCAT
GGTACTGTGG
ACACCCACTT
GCTCTTGTAG
TAGAACAAGT
CCCCTCTTGA
TCAGGGGAAA
CTTGTAAAGA

TCGCCTTCTA
GGCATCCGCT
TTGTGACCTC
TGTACCTGTT
AAGCCTTCTT
GCGGGATGAA
TGGACTTCCT
ATGCAGCGGG
AGTTAGTACA
CCGTGGCACC
GCAGTATCTT
GAGTCCTTGC
CACCCGCACC
GGGGGGATGA
TTGTTATGGG
ACGAGGAGGT
ACTTTGACCC
ATGTCTACAC
GAGCCCAATG
ACGGTGAGCT
GCCTAACTAA
CGGCGGCTTG
CACCCTAGGA
GCATAACCAA
AGTTCCTTCG
CCACCACGGG
CACCAAAGAG
CGACGCACCC
GGTAAAAGGG
CACTGGGAGC
CGGTCGTTCC
TCCAGCGTCT
GCACGGCTGT
CTTTGTCTTG
GTGCCCGCCT
TGGGAACAGG
ACAGGCCGTG
CGGGAAGAAG
GGCAGCATTG
ACTCGGGAAA
TGACCTTGCA
TCTTTATGAA
CGACTTACTG
CCCGATTACT
ACTCAGTTAT
GTTTGAGGAC
CGCCGAGTCT
GGGTTTTCAG
TAGGATAATA
CTACCATATG
GGACAGTTGT
GGCGCAGTGC
GTGGGAAAAA
GGCCCCAGCT
CCACCAGCAT
TGAGTGCAAA
CCCGTACAAG
CCCAGGCAGA
CGAAATCGAC
TATCAACATG
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10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561

GTCGCTGTCG
AAAACATACT
CAGACCATGC
ACAACGCTGC
GGTTGGTGTC
GTCTTGAGGC
CCAGTGGGTT
ACCATCTGGA
CTTGTGTCCA
CAGGTCCTCA
CAAGGCGCCA
CAAAGAGCCC
AGGCAACTGC
CACCGTGACG
GCTCTAGGCA
GCCATTTGTG
GGATTTTATT
CACTGGCCCG
CTCCGCCCTA
TCGGTGTTTC
GAGGCTCAGG
GAGTATCTTG
GACGTCAAAG
TTCCTTCCTA
GCAGTCTGCA
ACCCAATCCA
AAAGACAAARA
AGCTATGCCT
GGCCCTGCCC
GTCACCCCTT
CCTCCTGGGT
AAACACACCT
GAGGACTGGG
GCCACTGCCA
GGCCTGAACT
TTTGTGGATG
ATTTTGTTTG
TCCGCGGTAC
GGCCTTTCTT
GATACTTTGG
CCGCATCATG
GTCTCGCATC
CGAGACCTGT
GTCAAATGTA
CTCTGAATCC
CATATTTTCC
AATGCTACGT
GTGAATTACA
CCCGGCAGGT
GAACTAGGGT
GCCTGGTTGG
ATAGGGAATG
GACGGGCAGA
TACCAACATC
TCCTCTTGGT
TCAGTTCGAG
TCCAGGACAT
CTCAGTGCCG
ATGAGAATTA
CTGAGATGAG

CTTCCAATGT
GGCTCCTTCA
TTGACATGAT
AATTCCCTGC
CTGGCAAGAA
TTCTTAGCAA
TTGATTCTCA
GGTTTGGACA
TGGTCAACAC
CCCCTTACCA
CATTTGATGT
TTGTTGCTAT
AGAGCATGTT
AGCAGCTGAT
ATGGGGACAA
CAGATCTTGA
TCTCACCTGA
TGGTGACAAC
TCCATAAATA
TAGGCACCCC
TGCTTCCGGA
ATGATCGGGA
GCACTACCGT
AGGAATCAGT
CATTAACAGA
AGTGCTGGAA
CGGCCTATTT
CGTACATCCG
TTTGCAACAG
ATGATTATGG
ACAAAATCCT
GGGGGTTTGA
AGGATTACAA
CCAGCATGAG
GAAATGAGAT
CTTTCACGGA
GCTTCACCAT
TCCGTGCGCG
TCTCAGTGCC
CACCATAAGG
GAAAAATCAG
AGTGGTTTGG
AAATATTTGG
ACCATAGTGT
CGGCCAAAGC
TCCGTTGTGG
ACTGTTTTTG
CGGTGTGCCC
CTCTTTGGTG
TCTTGGTTCC
CGTTCCTGTC
TGAGTAAAAT
ACGCCACCCT
AGGTCGATGG
TGGTTTTAAA
TCTTTCAGAC
CAGCTGCCTT
CACGGCGATA
TTTACATTCT
TGAAAAGGGG

GTTGCGCAGC
ACAGGTCCAG
CAAGGCTTTG
TCCCTCCCGT
TTCCTTCCTG
AACTACCCTC
TTGCTATGTT
GAATATCTGT
AACCCGTGTA
CAGGGACCGA
GGTTACATTG
CACCAGGGCG
TGATCTTCCT
CGTACTAGAT
ATTCAGGGCC
AGGGTCGAGC
TTTGACACAG
CCAGAACAAT
TAGCCGCGCA
TGGGGTTGTG
GACAGTCTTC
ACGAGAAGTT
TGGGGGATGT
TGCGGTGGTT
TGTGTATCTC
AATAATGTTG
TCAACTTGAA
AGTTCCTGTT
AAGAGTTGTC
TGCCAAAATC
GGCGTGCGCG
ATCGGACACA
TGACGCATTT
GTTTCATTTT
GGGGGCTATG
ATTTTTGGTG
CGCCGGTTGG
CCCTACCATT
GGGTGGACAT
TGTCAACCCT
GACAGGCTGC
ATGTGGTGGC
CCTCTCGGAT
ATAATAGTAC
TTCATGATTT
CTTCCTGTAC
GTTTCCACTG
ACCTTGCCTC
CAGGATAGGG
GCCTGGCCTC
CTTCAGCTAT
TTATGTTGAC
GCCTCGCCAT
CGGCAATTGG
TGTTTCGTGG
ATCAAAACCA
AGGCATGGCG
GGAACACCCG
TCTGATCTCC
TTCAAGGTGG

AGGTTCATCA
GATGGTGATG
GGGACGTGCC
ACCGGCCCGT
GATGAAGCAG
ACCTGTCTGG
TTTGACATCA
GATGCCATTC
ACCTACGTGG
GAGGACGGCG
CATTTGCCCA
AGACATGCTA
GCAAAAGGCA
AGAAATAACA
ACAGACAAGC
TCCCCGCTCC
TTTGCTAAAC
GAAAAGTGGC
TGCATTGGAG
TCATACTATC
AGCACCGGCC
GCTGAGTCCC
CACCATGTCA
GGGGTTTCGA
CCAGACCTTG
GACTTCAAGG
GGCCGCCATT
AACTCTACGG
GGGTCCACTC
ATTCTGTCTA
GAGTTCTCGC
GCGTATCTGT
CGTGCGCGCC
CCCCCGGGCC
CAAAGCCTTT
TCCATTGTTG
CTGGTGGTCT
CACCCTGAGC
TCCCACCTGG
GATTGATGAA
CTGGAAACAG
TCATTTTCAG
GCCCATGCTA
TTTGAATCAG
TCAACAATGG
TCTTTTTGTT
GTTAGGGGCA
ACCCGGCAAG
CATGATCGAT
TCCAGCGAAG
ACAGCCCAGT
ATCAAGCACC
GACAACATTT
TTTCACCTGG
TTTCTCAGGC
ACACCACCGC
ACCCGTCCTC
TGTATATCAC
TCATGCTTTC
TATTCGGCAA
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TCGGTCCACC
TCATTTACAC
GGTTCAACGC
GGGTTCGCAT
CGTATTGTAA
GAGATTTCAA
TGCCTCAGAC
AGCCAGATTA
AAAGACCTGT
CCATCACAAT
CTAAAGATTC
TCTTTGTGTA
CACCCGTCAA
AAGAGTGCAC
GCGTTGTAGA
CCAAGGTCGC
TCCCGGCAGA
CAGACAGGCT
CCGGCTATAT
TCACAAAATT
GAATTGAGGT
TCCCACATGC
CCTCTAAATA
GCCCCGGGAA
AAGTTTACCT
AAGTCCGACT
TCACCTGGTA
TGTATTTGGA
ATTGGGGGGC
GTGCATACCA
TTGACGACCC
ACGAGTTCAC
AGAAAGGGAA
CCATCATTGA
TCTACAAAAT
ATATCATCAT
TCTGCATCCG
AATTACAGAA
GGAACCAAAC
ATGGTGTCGC
GTTGTGAGCG
CATCTTGCCG
CACAACCTGC
GTGTTAGCAA
TTAATAACTG
GTGCTGTGGT
ATTTTTCTTT
CAGCCGCTGA
GTAGCGAGGA
GCCACTTGAC
TCCATCCCGA
AATTCATCTG
CAGCCGTGTT
AATGGCTGCG
GTTCGCCTGC
AGCACCAAAT
TCCGGCGATT
CATCACAGCC
TTCTTGCCTT
TGTGTCAGGC

CGGTGCTGGT
GCCAACTCAT
CCCAGCAGGC
CCTGGCCGGL
TCACCTTGAT
ACAACTCCAC
TCAACTGAAG
CAGGGACAAA
CAAGCATGGG
TGACTCCAGT
ACTCAACAGG
TGACCCACAT
CCTTGCCGTG
GGTTGCTCAG
TTCTCTCCGC
ACATAACTTG
ACTTGCACCC
GGTTGCCAGC
GGTGGGCCCT
TGTTAAGGGG
AGATTGCCGG
CTTCATTGGC
CCTTCCGCGC
AGCCGCAAAA
CCACCCAGAG
GATGGTCTGG
TCAGCTTGCA
CCCCTGCATG
TGACCTCGCA
TGGTGAAATG
AGTGAGGTAC
CGGAAACGGT
AATTTATAAG
ACCAACTTTA
TGGCCAACTT
ATTTTTGGCC
ATTGGTTTGC
GATCCTATGA
ATCCCTTGGG
GTCGAATGTA
AGGCTACGCT
CCATTGAAGC
GCATGACAGG
TCTTCCCGAC
TACATTCCTC
TGCGAATTCC
CGAACTCACA
GATCTACGAA
CGATCATGAC
CAGTGTTTAC
GATATTTGGG
CGCCGAACAC
TCAGACCTAC
CCCCTTCTTT
AAGCCATGTT
TTTGTTGTCC
CGCAAAAGCT
AATGTGACAG
TTCTATGCTT
ATCGTGGCTG
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13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421

TGTGTGTCAA
TGGTCGAGCA
TTTTAGCCTG
TGCTTGACCG
TTTGTTGCGC
TTGACGCTAT
GAGTGTTTTG
AGCCATTTCC
CGGTATGTTT
ATTAGGCTTG
CTTTTGGACA
GGTAAAGTTG
GTGGCAACCC
GCCATGATAG
TGATGATATA
TCTTTCTGAA
ACAAGGTCGC
TAGAAACCTG
TTCTGGCCCC
ATAACCACGC
CCGGGTTGAA
TTGTTAAATA
CCAGTCAATC
GGCAAGGGAC
GCGACTGAAG
TCAATCCAGA
ATAAGTTACA
ACAGCATCAC
AGAATGTGTG
GCGACCGTGT
AAAAAAARAR

CTTTACCAGT
TGTGCGACTG
TCTTTTTGCC
CGGGCTGTTG
CCGTCAACGT
GTGAGCTGAA
TCATTTTTCC
TTGACACAGT
TGAGTAGCAT
CGAAGAACTG
CCAAGGGGAG
AGGTTGAAGG
CTATAACCAA
CACGGCTCCA
TGCCCTAAAG
CTGTGCTTTC
GCTCACTATG
GAAATTCATC
TGCCCACCAC
ATTTGTCGTC
AAGCCTCGTG
TGCCAAGTAA
AGCTGTGTCA
CGGGAAAGAA
ATGATGTCAG
CTGCCTTCAA
CTGTGGAGTT
CCTCAGCATG
GTGAATGGCA
GGGAGTAGAA
AAAAAAAAAR

TACGTCCAAC
CTTCATTTCA
ATTCTGTTGG
CTCGCCGTTG
CGACGGGAAC
TGGCACAGAT
CGTGTTGACT
CGGTCTGGTC
CTACGCGGTC
CATGTCCTGG
ACTCTATCGT
TCATTTGATC
AATTTCAGCG
CAAAAGGTGC
GTAAGTCGCG
ACCTTCGGGT
GGAGCAGTAG
ACCTCCAGAT
GTTGAGAGTG
CGGCGTCCCG
TTGGGTGGCA
CAACGGCAGG
GATGCTGGGT
AAATAACAAG
ACATCACTTT
TCAGGGCGCT
TAGTTTGCCG
ATGAGCTGGC
CTGATTGACA
TTTAATTGGC
AAAA

ATGTCAAGGA
TGACACCTGA
CAATTTGAAT
CTTTTTTTGT
GACAGCTCAA
TGGCTGGCTG
CACATTGTCT
ACTGTGTCTG
TGTGCCCTGG
CGCTACTCGT
TGGCGATCGC
GACCTCAAAA
GAACAATGGG
TTTTGGCGTT
GCCGACTGCT
ATATGACATT
TTGCACTCCT
GCCGTTTGTG
CCGCAGGCTT
GTTCCACTAC
GAAAAGCTGT
CAGCAGAAAA
AAAATTATTG
AAAAACCCGG
ACCCCGAGTG
GGAACTTGTA
ACGCATCACA
ATTCCTGGGT
TTGTGCTTCT
GAGAACCACG

GTTTACCCAA
AACCATGAGG
GTTTAAGTAT
GGTGTATCGT
AGTTACAGCT
GTAGATTTGA
CCTATGGTGC
CCGCCGGGTT
CTGCGTTGAT
GTACCAGATA
CCGTCATCAT
GAGTTGTGCT
GTCGTCCTTA
TTCCATTACC
AGGGCTTTTG
CACGCACTTT
TTGGGGGGTG
CTTGCTAGGC
TCATCCGATT
GGTCAACGGC
CAAACAGGGA
AAAGAAAGGG
CCCAGCAAAA
AGAAGCCCCA
AGCGACAATT
CCCTGTCAGA
CTGTGCGCCT
ATCCCAGTGT
AAGTCACCTA
CGGCCGAAAT

CGCTCCTTGG
TGGGCAACCG
GTTGGGGAAA
GCCGTCTTGC
GATTTACAAC
CTGGGCAGTG
CCTCACTACT
CCTTCATGAA
TTGCTTCGTC
TACCAACTTC
AGAGAAAAAG
TGATGGTTCC
GATGACTTCT
TATACACCAG
CACCTTTTGA
CAGAGTACAA
TACTCAGCCA
CGCAAGTACA
GCGGCAAATG
ACATTGGTCC
GTGGTAAACC
GGATGGCCAG
TCAGTCCAGG
TTTTCCTCTA
GTGTCTGTCG
TTCAGGCAGG
GATCCGCGCT
TTGAATTGGA
TTCAATTAGG
TAAAAAAAAA

Crnenpanuict B IaHHOW OOJNACTH JOJDKEH OCO3HABATH, YTO TMOJHMAIEHO3UHOBBIE XBOCTHI
KOKIOOM M3 TE€HOMHBIX KOHCEHCYCHBIX IIOCJIEIOBATENbHOCTEH MOTYT BapbUpPOBaThCA B
3aBUCUMOCTHU OT YKa3aHHBIX BBILIE MOCIE0BATENBHOCTEN.

Unentudukanusi BapuaHTa Takke ObLIa BBIMOJIHEHA JJISI OMPENENICHUs KOJHYECTBa U
YaCTOThl M3MEHEHUH HYKJIEOTHIOB B MOMYJSILIMU BUpyca sl oboux maccaxeit. B Tabmuue 15
NOKa3aHbl 7 HYKJICOTHIHBIX HM3MEHeHHiH, oOHapyxeHHbIX B 1184 u I1100, mo cpaBHEHHIO C
KOHTPOJIBHOH MOCIIEIOBATEIbHOCTHIO. B 11eIOM BapuaHThI MOJIOKEHUH OBUTH COTJIACYFOIIIMMUCS
MEXy NacCa’kaMH, 32 UCKJIKOUEHNUEM 2 HyKJIeOTUAHbIX u3MeHeHul B [184, xoropeix Het B I1100.
Kpome Toro, 4actoTsl KaXKAOro BapuaHTa ObUIM OJUHAKOBBIMH MEXAY MacCa)kaMd H OBLIH
OOHapy>KeHbl TPU OTHOCUTEJIBPHO HHU3KMX YacTOTaX, MpEArnojaras, 4YTO AaHAJOTM4YHbIE ITOA-
nonyJyAnuy HaxoasaTces kak B [184, tak u B IT100 ND 99-14.

Tabmuna 15. Bapuants! nocnenosarenbHocTH PRRSV ND 99-14.

ITonoxenue CnpasouHas basa BapuanTos | Yacrora (%o monmyJsimum)
6aza
1184 11100
1,120 G T 19,73 % 17,27 %
2,276 C T 77,41 % 73,92 %
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2,680 G A 26,39 % 19,42 %
6,001 G A 19,57 % 7.26 %
8,745 C T 31,18 % 29.78 %
13,699 T C 15,68 % ND
14,005 T C 512 % ND

ND = He oOHapyKeHO.

ITPUMEP 6

Ilenpto 3TOro ucCnenoBaHMs SABJAETCS MOATOTOBKA HCXOAHOIO BAKLMHHOTO BHpYyCa
(MSV) mrramMa Bupyca penponyKTHBHO-peciupatopHoro cunapoma csuner (PRRSV) SD 11-
21. DTOT UCXOAHBIN TaMM OyI€T UCIIONB30BaThCs sl pa3padoTku BakuuHbl PRRSV.

IlIramm PRRSV SD 11-21 moauduuupoBaau myTeM INaCCaKUPOBAHHMS B KIIETKAX
MARC-145 83 pasza (II83), Bkurowass 1Ba payHIa KJIOHHPOBAHHMS C IOMOINBIO MeETOAA
OnsAmkooOpa3oBaHUsl W OAMH payHA OYMCTKH TPAAMEHTOM C€axaposbl, [0 Ha4daJbHOU
XapaKTEePUCTHKHU U OIPEeNIeH s MTOCIeI0BaTeIbHOCTH, Kak onucano B npumepe 1. [lItamm SD
11-21 6bu1 gonmomHUTENBHO OcnabneH myTem naccaxuponanus 12 pa3 (I195) B knerkax MARC-
145 B cpene pocta OPTI-MEM® I (Life Technologies), nononuenHo# 5 % ¢eranpHOl Obrubeii
ceiBopotkoii (FBS, Sigma Aldrich) u 50 mxr renramunmua/mn (Life Technologies), u eme 5
naccakeil ObUIH MpOBeeHBI B TOH K€ cpeae pocra, nonojHeHHoH 2 % FBS 6e3 rentamuimza.
100-# maccax (IT100) PRRSV SD 11-21 ucnonb3oBajcs sl MOATOTOBKH MPEIBAPUTEILHOTO
UCXOAHOTO BakIMHHOTO BUpyca (Pre-MSV).

Crnenyrommas mpouenypa ucnonbsyercs njist onpenenenus turpa PRRSV MSV SD 11-21.
Knerku MARC-145 BbiceBatOT B 96-1yHOUHBIE IUIAHIIETHI C TUIOTHOCTHIO 0,75-1,5 X 10* knerok
B 100 mkn cpenst s pocta (cpena OPTI-MEM® 1 ¢ noGasnenuem S % FBS u 50 mkr/mn
rentamuinHa). Knerku nakyOupyrot npu 37+2 °C u 51 % CO; B unkybarope B TeueHue 48-72
YacoB, MOKa KJIETKU He OynyT KoHGIoeHTHbIMH Oojiee 95 %. B neHb TUTpOBaHUS BCIO Cpeny
YAQIAIOT U3 96-TyHOYHOTO IUIaHIeTa U 3ameHsoT 100 MK cBeskel cpeabl Uil pocTa.

JecsitukpaTHble cepuiinbie pasBenenus MSV monyuaroT pasdasutenem (cpema OPTI-
MEM® I, 50 MKr/my1 reHTAMHLIMHA) U MEPEHOCST B COOTBETCTBYIOLIHME JIYHKH Ha IJIAHLIETAX,
NPUTOTOBJIEHHBIX, KaK YKa3aHO BBILIE, Hapsly C OTPULATENBbHBIM KOHTPOJIEM, COCTOSLINUM
TOJILKO M3 OJHOTO paszbasutens. TUTpoBasibHbIEe TUIAHIIETHI HHKYOUPYIOT mipu 3742 °C ¢ 51 %
CO: B mHKybarope B TeueHne 4 nHedl. B koHLe mepuona HMHKYOAUMU KaKABIH TUIAHIIET
OCMAaTPUBAETCS] HA MPUCYTCTBUE MHIYLHUPOBAHHOTO BUpycoM muronatudeckoro sdgpdekxra (CPE)
B KaXIOW JyHKe o0pasua C HCHOJb30BAHWEM HMHBEPTUPOBAHHOrO MHKpockoma. 50 %

UHQpEKIMOHHY0 103y KyabTyphl TKaHeil (TCIDso) paccuuThiBaIM C HMCHOJIB30BAHUEM METONA
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Puna-Mronxa, a Tutp peructpupyroT kKak logio TCIDso/mn. Cpennauii Tutp PRRSV MSV SD 11-
21 cocramser 3,25 logio TCIDso/mn. He Obuto pasmuuuMbIX pas3iuuuii B TUTPax B XOHE
noAroroBku MSV.

IIItamm PRRS SD 11-21 MLV 06bu1 0003Ha4eH KaK «MCXOAHBIA BAKLMHHBIA BUPYC
(MSV)» u ObUT NEeNOHUPOBAH B YCIIOBHUSX, KOTOPbIE TAPAHTUPYIOT, YTO IOCTYI K KyJIbTypam
Oyzer IOCTyIeH BO BpeMsi paCCMOTPEHUS 3TOH MaTeHTHOM 3asiBKH 10 onpeneneHus Komuccapom
[0 MAaTeHTaM M TOBAPHBIM 3HAKaM, MMEIOILIEro NMpaBO HA HETO0 B COOTBETCTBUM C IMYHKTOM 37
CFR §1.14 u 35 USC §122. 3asBKka TpeqoCTaBJiIeTCS] B COOTBETCTBHH C TPeOOBaHUSIMU
MHOCTPAHHBIX NMATEHTHBIX 3aKOHOB B CTPAaHAX, B KOTOPbIX ABOMHHUKHU [aHHOM 3asBKU, WIH €€
NPOU3BOAHbBIE, MOANMUCHIBAIOTCA. ONHAaKO ciefyeT MOHMMAaTh, YTO JOCTYNHOCTb 3asBKU HeE
ABJISIETCA JIMLEH3UEH Ui MPaKTHUKU JAHHOTO M300pETeHUs B OTCTYIJIEHUE OT MAaTEHTHBIX 1PaB,
NPENOCTAaBJIIEMbIX PABUTEIbCTBEHHbIMU JneficTBusivu. OOpasen KyJbTypbl 3asiBKU Oyner
XPaHUTBCS M PACIPOCTPAHATHCS Cpenu OOIIECTBEHHOCTH B COOTBETCTBUU C MOJOKEHHSIMHU
bynanemrckoro 1oroopa 0 JeMOHMPOBAHUH MHKPOOPTAHU3MOB, TO €CTh OH OyZIeT XpaHUTbCS
CO BCEHl TINATEeJBHOCTHIO, HEOOXOAMMOM sl COXPAHEHHsI KU3HECTIOCOOHOCTH U He3arpsi3HEHUsI
B TEYECHHE IepHoja He II03/Hee, 4YeM uepe3 IATh JIeT IOCNe IOCIeTHEeH IMpochObl O
NpenoCTaBIeHNN 00pasla 3asBKH, U B JIIOOOM ciiydae B TeueHue He MeHee 30 (Tpuauarw) et
Mocjie JaThl BHECEHHs 3asBKM WJIM CpPOKa MEHCTBUS MaTeHTa, MOJJIEeXKAILIero HCIOJHEHHIO,
KOTOpPBIII MOXKET pacKpbiBaTh HH(POPMALMIO COXPAHEHHOH KyJbTYpbl. JIeMOHEHT mnpu3HaeT
00SI3aHHOCTh 3aMEHUThH JEMO3UT, €CIU JEMO3UTapuil He CMOXKET MPEeNOoCTaBUTh OOpaser mo
3ampocy, B CBSI3U C COCTOSIHMEM JIeNo3WTa. Bce orpaHuyeHHst Ha JOCTYMHOCTh JUIsl MyOJHMKH
oOpa3ia KyJnbTypbl JAerno3utra OyayT Oe3BO3BpPaTHO yHOajeHbl IPH BbIIadye IaTEHTa,
packpbiBaromero ero. Jlenosur PRRSV MSV SD 11-21 Gbut BHECEH B MOCTOSHHYIO KOJUTEKIUIO
[NatenTHOrO neno3utapuss AMEPUKAHCKOH J1aDOpaTOpUU  THIIOBOTO  KYJIBTUBHPOBAHUS,
pacniojioxkerHor mo anpecy: 10801 University Blvd., Manassas, Va., 20110-2209, CIIA, 2
nekabpst 2015 r. B ycnoBusx bynmamemTckoro moroBopa, Mocje 4ero OH ObUl MPHUCBOEH

peructpaunoHHbIM HOMepoM ATCC PTA-122674.

ITPUMEP 7
Ienpro TaHHOTO MUCCIENOBAHMS SIBISIETCS. UCIOJIB30BAHUE CEKBEHUPOBAHUS CIEAYIOLIErO
MOKOJIEHUs] JUIA YCTAHOBJIEHHWs TE€HETUYECKONW WIEHTHUYHOCTH, IIOJYYEHUs KOHCEHCYCHOM

NOCJIEIOBATENIbHOCTH M OLICHKH FeHOMHBIX BAPHAHTOB (CyOmOny Isiinii), KOTOPbIE CYIIECTBYIOT B
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pamkax mpenaparoB mtaMma PRRSV SD 11-21 nmaccaxupoBanHoro 84 u naccaskxupOBaHHOI'O
100, kak onucano B mpumepe 6.

XapakTepuCTHKa MOCIEIOBATENbHOCTH C HCIOJNBb30BAHHEM CHCTEMBl MAacCHBHOTO
napajuiebHoro cexkBenupoBanusi (MP-Sep) mpencraensier coOol CTaHTAPTHYIO MPOLEAYPY,
COCTOSILIYEO M3 HECKOJIbKUX 3TaloB, KOTOpPbIE BKJIOYAIOT B CceOs: HM3BJICYCHHE HYKJIEHHOBOMN
KHCJIOTBl M3 BUPYCHBIX IPENapaToB, CUHTE3 M KOJWYECTBEHHOE ONpeseieHne Oubnnorexu
k/IHK, knonanbhyro amrmmdukanuo u oboramenue o6udmmorekn JJHK ¢ momomsto TP u
cekBeHHpoBaHue  OmbOmmoreku  ruiatpopmel  Roche/454  cnenyromero  NMOKOJEHHS.
CexBeHUpOBaHHE C TOMOIUBIO CHHTE3a HCIHOJB3YETCsl AJISI OIHOBPEMEHHOIO OIpenesIeHUs

oubnmuoreke kJIHK. HWpentudukamuss wu

HYKJICOTHTHOTO ~ TIOpsiika  (pparMeHTOB B
XapaKTEepUCTHKA T'€HOMAa BBINOJHINCH C HCIOJIb30BAaHHEM OHMOMH(OPMAIIMOHHBIX AHAJIH30B
NOJIYYEHHBbIX (PArMEHTOB MyTeM COMOCTaBJICHUs] KaXAOro Hadopa MAaHHBIX C ATAJIOHHOM
NIOCJIEZIOBATENIbHOCTBIO.  DJTaJOHHAsl IIOCJIEAOBATENIbHOCTh, HCIOJNb3yeMash B 3TOM aHaJIn3e
BioReliance, coctosina u3 nocienoBareabHOCTH nojHOM amuHbl PRRSV SD 11-21 83 maccaka
83 (I183), omucannoii B mpumepe 1 (SEQ ID NO: 9).

ITocnenoBarensHocTh reHoma PRRSV SD 11-21 npuBonuna k mojaHOMy OXBaTy reHOMa
kaKk juia obpasuos 184, tak u mia I1100. ITonHele koHCeHCYCHBIE reHoMbl aist 1184 u IT100
MoxkHo Haiitm B SEQ ID NO: 12 uw SEQ ID NO: 13, coorBercrBeHHO. KOHCEHCYyCHBIE
nocnenosatenbHoct  kKJIHK Ttakke Obutn  nemonupoBanel B GenBank. KoncencycHo#
nocnenoBatenbHocT kJIHK mramma PRRS SD 11-21 pgns I184 mpucBoeH HOMep noctymna
GenBank KU131566 (SEQ. ID. NO:12). KoncencychHas mnocinenosarenbHocth kJHK,

obosnauennas SEQ. ID. NO:12, npeacrasinsieT coOoi:

1 ATGACGTATA GGTGTTTGCT TTATGCCGCG GCATTTGTAT TGTCAGGAGC TGTGACCACT

6l
121
181
241
301
361
421
481
541
601
6ol
721
781
841
901
961

GGCACAGCCC
TTTAGGGGTT
CCTTTTAACC
TGTGGCAGAG
AAATCTCCAA
ACGGTGGACG
GCTTTCTGCA
GCTGGTACGT
AACCTTACAG
AGTGGCCGTT
CGTGCTGACC
GTGCGCCACG
AAAGGTTTCC
GTTGAAGTTG
GTCCCTTTTC
TGGTTGCCTC

GAAACTTGCT
TCTCCCTAAC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACACG
ATTTTTCCAA
GTCGCAGCCG
GTCTATGAAA
TACGCCAACT
AACTTACCAC
GCCGCCGTCT
TGGGCTCCTC
ACTGCGGAAC
ATCTTCACAG
TCTGCTGGCA

GCACAGAAAC
GCCCTGCTTC
TTCTTGATCG
ACTGCACACG
TTGGGGTACT
CATTCCCCAC
TTGCGCGAAT
AGCTTTACAG
GGGGTTGCCG
CCCTACATGT
TCCCGCAGAG
ATGACATCGG
GTGGCGGGGA
GACTCTACAC
ACCTTGAGTG
CTGTCCCTGA

ACCCTTCTGT
CGGAGTTGCA
GTGCACGTGC
ATGTCTCAGT
TGGTTTATTC
TGTCGAGTGT
GACCAGTGGA
AGCCGGCCAG
TTGGTACCCC
GAGTGACAAA
ACCAAAATCT
CCATGACGCC
TAAAGGGAAA
CTCCTTCCCG
CGGCGCTTCC
AGGCAACTGC

GACAGCCTCC
CTGCTTTACG
ACCCCCAATG
GCACGGTCCC
TACAGGCCCG
GCTCCTGCTG
AACCTGAATT
CTCACCCCTA
ATTGTTGGAC
CCCTTCCCAG
GAAGATTTCT
GTCATGTATG
TTTGAGACTG
CCTCACCATG
ATGCGGGTCG
TGGTGGAGTC

TTCAGGGGAG
GTCTCTCCAT
CCAGGGTGTT
TCCTTCCCCT
AAGAGCCATT
GCGCTTGTTG
TCCAGCAAAG
CAAGCCTGAA
CTGTTCCTGG
GAGCGACTCA
GCCCCTTCGA
TAACCGAGGA
TTCCTGAGGG
CGGTGGACAT
AACGCCAATA
TGTTTGGCTC

1021 GCTTTCGTTA GAAGCTCAGT ATAAAGAAAT CCGCTACGCC GCCCAATTTG GCTATCAGAC
1081 CAAACATGGC GTTACTGGCA AGTACCTGCA GCGGAGGCTG CAAATTAATG GTCTCCGAGC
1141 AGTGGTTGAC CCGAATGGGC CTCTTGTCGT ACAGTATTTC TCCGTTAAGG AGAGCTGGAT

94
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1201
1261
1321
1381
1441
1501
1561
lezl
lesl
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741

GCGCCACGTG
AAGAGTCGAG
CGGTTACAAG
CGCAGTTGCT
TGCTAGTGCC
CGGCTGGCAC
CCTTTCCGAA
TATTCAAATC
GTACATCCTT
CTCTTCACTT
TCAAAACGCG
AATGCATCTG
TTGTTCAACT
TGGGGGGGAG
CGGGAGTTGC
AAAGATTGAC
GAAAGCTCGC
TGTTGGGACG
CACTGCTGTG
GAGTCTACCA
TGATCTGGCC
CCTTAATCTC
TGCACCGCGC
TACACCACGA
ATGCCAGGAT
TTTGGCATTG
CCTGAGCGGA
CTCCTTGTCA
AGGTGGACCC
TGAGGCATGT
GTGGGAGAGG
CTTAGCTGAC
TTGCGGGTTT
CACCGTTGGT
TGGCAAGATG
ACCTGCTAGG
TTTGGATTCT
GGGCGGGAAA
GAGCCGCCGG
GCCCGGTGGT
CTTTTTATGT
GTCTTCTCGG
GTTCAAGCCT
AGACATCCTT
GGGCCCCGTC
CTGGCTGCTT
GCTTTCGCAA
AGTTGCCTTC
CGACCGGTTC
ATGCTGGTCC
GTTGGACGAA
AGCTGTGAAG
AAAAGTAGTC
AGTTGACCCT
CGGCTACTCC
GAAGATCAGA
TGTTGCTTGC
TTGTGGCTCT
GCCTGGCTCT
AACAGCGCTT

AGACTGGCGG
CCCAACACGT
TGGTACGGTG
AGTCATGCTC
AACAAGACTG
TGCATCTCCG
AGAGTGAGAT
CTCAGGCTCC
AAGCTGGAAG
CCTCTTGAAT
GTCGGTTTCT
CCCAGCAGCG
CCCCCGGCCA
CATCCTGATC
TGCTGTTCTC
CTGTATCTTC
CCGCCAAGCA
GCTGCTCGGG
GCCCAAAGGC
GAGATCAGGC
CCGTTGGGCG
CAGATCTTAC
AAGACTGCGC
TGTGGGTTTC
GAGTCCCTCA
CAGCAGGGTG
ATCTCGGGAA
AGCGTGGAGA
TGTTGCGGGC
GATGCGACTA
GTAGACATGC
AAGTTTAAGT
GTGATGATGC
TCAGTTGCTA
ACCGGCCAGG
GAGTCCCGAA
GGAGGGTCGC
GGACCGTTTC
GTTTTTGACA
TTTTACTCTT
TACAGTTATC
CGCGTGCGCA
GCACCCGACC
CATTCTTTTG
GGTCTCGGCC
TTGCTTAGGC
GGCAGGTGTA
AATGTGTTTC
TGTGCACCCA
GGCCAGAGCC
AAGAAAATCA
TGCCTGCGAG
AAAGTTTCTG
GAATGCAGGG
ACCACAAACC
CAAATTTCCA
TCGATGACTT
GGCACTAACG
CTCTGCACGT
GTGGCAGGGT

AAGAGCCAGG
TGCCTTTGTC
CTGGGCGGAG
CGCCCGCTCG
AGCTCCTTAC
CCATCATGAA
CCCCGGAAGA
CTGCGGCCTT
GTGAGCACTG
GCGTTCAGGG
TTGGGTTCGA
CCATCCCTGC
CCACTGTGTG
AAGAGTGCTT
AGAGTAGGGT
GTGACGCAGC
TGCTGGACAC
CAGCAGAACT
CTTCGCCGAA
CTGTCCCTGC
GCAATTTCCC
CTGAGCCGGT
CTCGATTAGT
GGCAGTTTGA
ATTTGTCTGC
AGGATGTCCT
TGTCAGGTGG
TCACACGCCC
ACCTTCAAGA
AGCTCGATGA
TAACCTGGCG
CCCTCCCGAA
CCCGCACGCC
CTGAAGATGT
AACCCTTAGA
CACAAGCTCC
TGGGGCTCAC
ACGCGGTCAA
TCGTCTCCCA
CGGGTGACTG
CGGCCTTTGG
TGGGGGTTTT
CAGTCGGTGC
AGCTCCTGCA
TTGCCATTTT
TTGGCATCGT
AAAAGTGTTG
CCTTTACACG
AGGGCATGGA
CCATTGAGCA
CGGCTAGGAC
TCCTCCAGGC
CTGTCCCGTT
TCGTGGTTGA
TCATTCTTGG
AGTCCCCAGG
TGCACATGCT
ATCCGTGGTG
CCAGGTTGTG
TTGGCGTTCA

CTATCCTGGG
CAACAAGGAC
GGCAAGGAGA
TGGGGCCCAG
GCACTACTCC
CCGGATGGTG
CTGGGCGACT
AGACAGGAAC
GACTGTTTCA
TTGTTGCGAG
CCCTGCCAGC
CGCCCTGGCC
GACTACCTTG
GAGAAAAATC
CAACCGGGTC
GAGTCTTGAA
CTCCTTTGAC
ACCCCCCACC
AGTTCAGCCT
CCCACGCAGG
TGATAGCTGG
GGCACAATCC
GTCGTCATCA
GGGAATGAAT
ATCCTCGCAG
TGCGGTGGGG
CATTAGATTA
GAAGTACTCA
GGTGAAAGAG
CCCTGCCACG
CAACACGTCC
GATGATACTC
CGCACCTTCT
CCCGCGTATA
ATCCTTCGCA
TCCTGCAAGC
TGACCTGCCG
GAAAAAAGCT
TCTCCCTGTT
GAGTTTTGCA
TTTTGCTCCC
TGGCTGCTGG
TGCTTGTGAG
ACCTTGGGAC
TGGCAGGTTA
TTCAGACTGT
GGGATCTTGT
CGCAACTAGA
CCCCATCTTC
ACCCTCTGAA
TGTGGTTGCC
GGGTGGAGCG
TCGAGCCCCT
CCCTGACACC
TGTTGGGGAC
AGGGGGCCCT
TGTTGGGATT
CACTAACCCG
CATTTCCCAG
GGAAATCGCT

95

TTTGAGGATC
GAGAAAATCT
ACACGTGCAA
CAGGCCGAGA
CCACCTGCTG
CATTCCAAGT
GATGAGGATC
GGCGCCTGTA
GTGACCCCCG
CATAAGGGCA
CTTGACCGAC
GAGTTGTCTG
CAGTTTTATG
ATCAGCCTCT
ACCCCGGAAG
GAGTGCTTGG
TGGGATGTTG
GATGAGTGTC
CGAAAGGCGG
AAGGTTAAGT
GAAGATTTGG
TTTGAACCTG
TTGGCGTCGA
TTGACAGCTG
ACTGAATATG
GGACGAGAAG
GCGCCCGCAT
GCTCAAGCCA
AAATACCTTA
CAAGAATGGC
ATCTTTCAAG
GAAACGCCGC
GTGGGTGCGG
CTCGGGGAGG
GATGAACTGG
ACAGGTAGCG
CTCCCAAACA
GTAGGGTGCT
TTTTTTTCAC
GCTTTTACTT
CTCGTGGGTG
CTGGCTTTTG
TTTGACTCGC
CCTGTTCGCA
CTGGGCGGGG
ATCCTGGCTG
ATAAGAACAG
TCGTCACTTG
CTTGCCACAG
AAACCCATAG
CAGCCTTATG
ATGGTAGCCG
TTTTTTCCTG
TTTACAACCG
TTTGCCCAGC
CACCTCATGG
TATGTCACCA
TTTGCCGTCC
CGTGGCCTGA
TTGGTTGTTT

TCCTCAGGAT
TCCGTTTCGG
GAGCAGTCAC
AGCACGAAGT
AAGGGAATTG
TTGAAACCGC
TTGTGAATAC
AAAACGCCAA
GAATGCCCCC
ATTTTGACTC
TCGCTGGGGT
GTGAACTTGA
CTCGTCTTGG
GTGAGGTGCT
AGGTCGCAGC
CTAGGCTTGA
TACTCCCTGG
GCGCTCTAGT
GGTCTGTTAA
CTAGTTGTGG
CTGGTGGCTC
TGCCTGTCCC
CCCCCGTACC
TGACCCTAGC
AGGCTTCTCC
CCGAAGAAGT
CATCAAGTAG
TCATTGACTC
ATGTCATGCG
TCTCTCGCAT
CGCCTTTTAC
CACCCTACCC
AAAGCGACAT
TGGGAGATGT
CAGATGACCA
CTGGTTTAGT
ATATAGACGC
TTGACCAACT
GCCTTTTCGC
TATTGTGTCT
TATTTTCTGG
CTGTTGGTTT
CAGAGTGTAG
GCCTTGTGGT
CACGCTACGT
GAGCCTATGT
CCCCCAGTGA
TCAACCTGTG
GATGGCGCGG
CGTTCGCCCA
ACCCCAACCA
AGGCAGTTCC
CCGGAGTGAA
CTCTCCGGAC
TGAATGGGTT
CGGCTTTACA
TGGTGGGTTC
CTGTCTATGG
CCCTGCCCTT
TAATCTTTGT
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4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
ceol
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341

CTCCATCGGG
TGCTATTGTC
GTTGCGCTGG
TGTAAATACG
TCGCTATACC
CCCTCGCGGC
CCGTGCTGCG
TGAGGGCGCT
CATGGGCTCC
TGTCCTCACG
TGATGTTAAA
GTCCCGGTTC
CGAACCCGGC
GTCCCCAGTG
AGGAGGAGGC
AAGTGAATTG
CAATCACATA
CAAACCCGAA
ATGGAGAATG
TGAAGTTCTC
TTGGTTCACG
CAGAAACAGA
TCTTGCAACC
CCTGCCTCGT
CTTGCTTGCC
CGATGGTGCG
AGGGGTGTCG
ACTCAGCGAC
TGCATCCAAC
GAGGGTGGAA
TGAAGCTTTC
TGGACACACA
CCAGTCCATT
CCCAACCCCC
GAACGGTCCC
GGAGGCCGTT
TTCTGGTGAT
AGTTGACAAC
AGACAACAGG
CAACCCGGAG
CAGTATGATG
AATTGACAAA
TTGACCCGCT
TTCCACAACC
TTGAAGGACG
GTGCTCCTGC
TCCCCCAGGT
GATTTTGAGT
TGTGACATTA
AGGGGCAACC
TACAAGACCC
GCCACTCCAG
CTATATGTGC
CCTAAACAGT
GACCTGTCCA
TTTGCTCATG
TCCATGGCCG
ATCGACGTTT
CTTAAGAAGC
GTTGCGCTGG

GGTATGGCCC
AGCTATGTTT
TTTTCTTTAC
CCCTCGGGAA
AATGTTGCCG
GTTGCCGCCT
TTGACTGGCC
TTTAGAACCC
GGCGGGGTGT
GGTAACTCTG
GGGGATTTTG
TGCAAGGATG
GTCATTGGGC
ATCACCGAGG
ATTGTTACGC
AGTGAATTCT
ATCAAAGATA
TTGGAAGGAG
ATGGGACATG
CCAGCAGTCC
CCGTGGTCTG
TCGTCACTTG
AATCAGGGGT
GCAATGGCCG
ATCATTCTGT
TTTTCCGCGG
CAGTCTTGCG
GAAGACTTGG
ATGAGGAATG
CTTGCCCAGT
GCTGACACCG
CCTGTCGGCA
GAGACCAGAA
ACACCCCCGC
AACGCCTGGG
GGCATTTACG
GTGTTCTATG
CCTGCCGACT
CCTTACCATG
AGCGGAAAAG
AATGTCGACG
CTCCAGGGCC
GTGGTCGCGG
GGACCTTTAC
CGGTCGAGCA
GTTCCGCTGT
TGCTCGCCCG
CTGAAGCTAC
GACGCGGCGA
CTGAACGGGC
CCAGCGACAC
TAACTGATGG
CGACCATTCC
TGACTGAGCA
CCCAAGGCTT
TAGGTAAGTG
GAATAAATGG
TGTGTGCACA
AGTATTGCGG
CCCACCGGGC

ACAGGTTGAG
GGCCACCCCT
ATCCCCTTAC
TCTTGGCCTT
GCCTTGTCAC
TGGCCACTGC
GTACCATGCT
AAAAGCCTTC
TCACCATTGA
CCAGGGTTTC
CCATAGCCGA
ATTGGACTGG
AAGGATTCGC
CCGGGGAGCT
GCCCTTCAGG
TCGCTGGACC
TAAATGAGGT
GCCTCTCCAC
CCTGGACACC
TGGTCCGGAG
CACAAATTCT
CCTTTTACAG
ATTTATTGCA
TGACCTCACC
ACTTGTTCAA
CTTTCTTCTT
GCATGAATCA
ACTTCCTCAC
CGGCGGGTCA
TGGTTCAAGT
TGGCGCCTCA
GCATTTTTGA
CCCTTGCCGG
CCGCACCTGT
GGGATGAGAA
TTATGGGCGG
AAGAAGTCCA
TGGATCCTGA
TTTATGCTTC
CTCAGTGGGA
GCGAACTGAC
TGACTAAGGA
CGGCTTGGTT
CCTAGGGCCT
CGGCCAACAC
TCCTTCGCTT
TCACGGACCG
CAAAGAGGAA
TGCACCTGAG
AAGAGGGGTT
CGGGAGCCCG
GCGCTCCATC
AGCGTCTGTC
CGGGTGTGAA
TGTGTTACCT
CCCGCCTGTC
GAACAGGTTC
AGCTGTGCGA
TAAAAAGAAG
GGCGCTGAGT

TTGCAAGGCT
TACCTGGTTG
TATTCTATGG
GGTCCTGTTA
CCCTTATGAC
CCCGGATGGG
GTTCACCCCG
ACTGAACACT
TGGGAAGATC
CGGGGTTGGC
TTGTCCGAAT
CCGTGCTTAT
CTTTTGTTTC
TGTCGGTGTC
CCGGTTTTGT
TAGGGTCCCG
GCCCTCAGAT
CGTTCAACTT
CTTGGTTGCC
TGTCTTCTCC
AATGATCAGG
CCTGGGCGCA
CGCGGTCATG
AGTCCCAATA
GTACCGTAGC
GCGATACTTT
TGAGTCACTA
AAAATTGACT
ATTTATAGAG
CGATAAAGTT
ACTTTCACCC
CCTGAAGGTC
GTCTAAAATG
GCCCATTTCC
CGGTTTGAAC
GAAAAAGTAT
CGACAACACA
GAGGGGAACC
TCCGTCTGGT
AGCTGCTAAG
CGCCAAAGAA
GCAGTGTTTA
GTTACTGAGA
GTGAATTTGA
CCGGTCGCGA
ATAGACGTCC
GGAAATACTG
GTAGCACTTA
ATTGGCCTTC
CTAATGAACA
GTGCACGCGG
CTGGCCACGA
CTTGATTACC
GATGCCGCGT
GGAGTTCTAC
CACCGGCCCT
CCAACCAAGG
GAAAACTGGC
ACCAGGACCA
GGTGTCACCC

96

GACGTGCTGT
CTTTGTGTGT
TTAGTGTTTT
ATCTCTCTTT
ATTCACCATT
ACCTACCTGG
TCCCAACTTG
GTCAATGTAG
AAATGTGTGA
TTCAATCAAA
TGGCAAGGAG
TGGCTCACGT
ACCGCGTGCG
CACACGGGAT
AATGTGACAC
CTTGGTGACG
CTCTGCGCCT
CTGTGCGTGT
GTTGGTTTTT
TTTGGAATGT
CTCTTGACAG
CTAACCGGTT
AATGTGAGCA
GTTGCGTGTG
CTGCATGCCG
GCGGAGGGAA
ACCGGTGCCC
GATTTTAAGT
GCCGCCTACG
CGAGGTGTCC
GGTGACATTG
GGCAATGTTA
ACTGTGGCGC
CTCCCACCAA
AAAAAAAAGC
CAAAAATTTT
GACGCGTGGG
TTGTGTGGAC
AGGAAGTTTC
CTTTCTTTAG
GTGGAAAAAT
AACTGCTAGC
CAGCGGTAAA
AAGTAGCTAG
TACCAGCCGA
TGATCTCCGG
GGGTCAATGG
GTGCGCAAAT
CTTACAAGTT
CAAGATTTGG
CCGCCTGCCT
CCATGCCCTC
TTGACTCCAG
TGAAGGACCT
GCCTCGTGCG
CTACCTATCC
ATATTCAAAG
AAACTGTTAC
TACTTGGCAC
AGGGTTTCAT

GTATCCTGCT
TTCCTTGCTG
TCTTGATTTC
GGCTCCTTGG
ACACCAACGG
CTGCTGTCCG
GCTCGCTCCT
TTGGGTCCTC
CCGCTGCTCA
TGTTGGACTT
TCGCCCCCAA
CCTCCGGCGT
GCGATTCCGG
CAAACAAACA
CCACCAAATT
TGAAGGTTGG
TACTCGCTGC
TTTTTCTCCT
TCATCTTGAA
TCGCACTGTC
CAGCCCTAAA
TTGTTGCAGA
CCTATGCATT
GCGTTGTGCA
TCCTGGTCGG
AGTTGAGGGA
TCGCCATGAA
GCTTTGTTTC
CCAAAGCACT
TGGCCAAACT
TTGTCGCCCT
AGCACACTCT
GCGTCGTAGA
AGGTTTTGGA
GGCGCAAGAT
GGGATAAGAA
AATGCCTCAG
ACACCACCAT
TAGTCCCTGT
ATCAGGCCCT
TGAAGAGAAT
CGCCAGCGGC
GATAGTCAGG
CGAAGTTGAG
TGGTGGCGTC
TGCTGACGCA
CGCGCTTTGG
AATACAGGCC
GTACCCTGTT
AGACATACCT
TACGCCCAAC
CGGGTTTGAA
ACCAGACTGT
TTCTAAATAT
AAAATATCTG
TGCCAAGAAC
CATCCCTGAG
ACCCTGCACT
CAACAACTTC
GAAGAAGGCG
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8401
846l
8521
8581
864l
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941

TTTAACTCAC
GGTAGGTGTC
TGGTTTGCCG
GTGCTGAACT
GGCCTGTCGT
TATGCACAGC
TTACAAGACC
GACGACCTCG
CACCTGAATT
CCTTCATTCC
ATTCTCGCGG
GCAGCCGCAA
GAACTTGTGG
CCGTTCTTCT
GTGTGTGGTT
GTTTACCACA
GGTTCTGGGT
GAGGTCTTAA
GGCCTCACCC
CGCGGGATAA
CTCCCCACCT
TTCATCATCG
AGTGATGTCA
ACGTGCCGGT
GGCCCGTGGG
GAAGCAGCGT
TGTCTGGGGG
GATATCATGC
GCCATTCAGC
TATGTGGAAA
GATGGTGCTA
TTGCCCACTA
CATGCAATCT
AAAGGCACAC
AATAACAAAG
GACAAGCGCG
CCGCTCCCCA
GCTAAACTCC
AATTGGCCAG
ATCGGAGCCG
TACTATCTCA
ACCGGCCGAA
GAGTCCCTCC
CATGTCACTT
GTTTCAAGCC
GATCTTGAGG
TTCAAGGAAG
CGCCATTTCA
TCTACGGTGT
TCTGCACATT
CTGTCTAGTG
TTCTCGCTTG
TATCTGTACG
GCACGCCAGA
CCGGGTCCTG
AGCCTTTTCG
ATTGTTGATA
GTTGTCTTCT
CCTGAGCAAT
CGCCTGGGGA

CCATCGCCCT
TTGAGGCTGA
CCAACCTTCT
GTTGTCACGA
CCGGTGACCC
ATATGGTGCT
AGCTAAAGTT
TGTTGTATGC
TGATGTTGGG
TAGGTTGTAG
CCCTTGCCTA
TACTCATGGA
TTGGAATGGC
TGTCCATGTG
ATTGCGGAGC
CCCACTTTCA
CCTGCGATGA
GACAAGTCCC
CCCTTGACCC
GGGGAAATGA
GCAAAGACAT
GCCCACCTGG
TTTACACGCC
TCAATGTCCC
TTCGCATCCT
ATTGCAATCA
ATTTCAAACA
CTCAGACTCA
CAGATTACAG
GACCTGTCAA
TCACTATTGA
AAGATTCACT
TTGTGTATGA
CTGTCAACCT
AGTGCACGGT
TTGTAGATTC
AGGTCGCACA
CGGCGGAACT
ACCGGCTGGT
GCTATATGGT
CACAATTTGT
TTGAGGTAGA
CACATGCCTT
CTAAATATCT
CCGGGAAAGC
CTTACCTCCA
TTCGACTGAT
CCTGGTACCA
ACCTGGACCC
GGGGAGCTGA
CGCACCATGG
ATGACCCAGT
AGTTCACCGG
AAGGGAAAAT
CCATTGAACC
ACAAAATTTG
TCATCATATT
GTATCCGACT
TACAGAAGAT
ACTAAGCATC

TGGGAAAAAT
TCTCGCTTCC
TTATGAACTT
CCTATTGGTC
AATCACCTCT
TAGTTACTTC
TGAAGACATG
CGAGTCTCCC
ATTTCAGACG
AATAATAAAT
TCACATGAAG
CAGTTGTGCT
GCAGTGCGCC
GGAAAAGCTC
TTCAGCCCCG
CCAGCATTGT
GTGCAAATCC
TTATAAGCCT
AGGCAGATAC
AGTTGACCTG
AGACATGGTT
CGCAGGGAAA
AACCCATCAG
GGCAGGCACA
TGCCGGCGGT
CCTTGACGTC
ACTCCACCCG
ACTGAAGACC
GGACAAACTC
GTATGGGCAA
CTCCAGTCAA
CAACAGGCAA
CCCACACAGG
TGCCGTGCAC
TGTTCAGGCT
TCTTCGCGCC
CAACTTGGGA
TGCACCCCAC
TGCTAGCCTC
GGGCCCCTCA
CAAAGGGGAG
TTGTCGAGAG
TATTGGCGAC
CCCACGCTTC
CGCAAAAGCA
TCCAGAGACC
GGTCTGGAGA
GCTTGCAAGT
CTGTATGGGC
CCTTGCAGTT
TGAAATGCCT
GAGGTACAAA
AAACGGTGAG
TTATAAGGCC
AACATTGGGC
CCAACTTTTT
TTTGGCCATT
GGTTTGCTCC
CCTATGAGGC
CCTTGGGGGT

AAATTTAAGG
TGCGATCGAT
GCCTGTGCTG
ACGCAGTCCG
GTGTCCAACA
AAAAGTGGTC
CTCAAAGTTC
ACCATGCCAA
GACCCAAAGA
GGCCGCCAGT
GCGAGTAATG
TGTCTAGAGT
CGTAAGGACG
AGGTCAAATT
TATGCTACTG
CCAGTCATAA
CCTACAGGGA
CCACGGACTA
CAGACCCGCC
CCAGATGGTG
GCTGTGGCCT
ACACACTGGC
ACCATGCTTG
ACGCTGCAAT
TGGTGTCCAG
TTGAGGCTTC
GTGGGTTTTG
ATCTGGAGGT
GTGTCCATGG
GTCCTCACCC
GGCGCCACAT
AGAGCCCTTG
CAACTGCAGA
CGTGACGAGC
TTAGGCAATG
ATTTGTGCAG
TTTTATTTCT
TGGCCCGTGG
CGCCCTATCC
GTGTTTCTAG
GCTCAGGTGC
TATCTTGATG
GTCAAAGGCA
CTTCCCAAGG
GTTTGCACAT
CAGTCTAAGT
GATAAGACGG
TATGCCTCGT
CCTGCCCTTT
ACCCCTTATG
CCTGGGTACA
CACACTTGGG
GACTGGGAGG
ACTGCCACCA
CTGAACTGAA
GTGGATGCTT
TTGTTTGGCT
ACGGTACTCC
CTTCCTTTCC
GCTTTGGCAC

97

AGCTACAGAC
CCACGCCTGC
AGGAGCATTT
GCGCAGTGAC
CCATTTATAG
ACCCCCATGG
AACCCCTAAT
ACTATCACTG
AGACTGCAAT
TAGTACCCAA
TTTCTGAGTA
ATGATCCTGA
GCTATAGTTT
ATGAGGGGAA
CCTGTGGCCT
TATGGTGTGG
AGGGTACAAG
TTCTTATGCA
GTGGGTTGGT
ATTATGCCAG
CCAATGTGTT
TTCTTCAACA
ACATGATCAA
TCCCTGCCCC
GTAAGAATTC
TCAGCAAAAC
ATTCTCATTG
TTGGACAGAA
TCAACACAAC
CCTACCACAG
TTGATGTGGT
TTGCTATCAC
GCATGTTTCG
AGCTCATCGT
GGGACAAATT
ATCTTGAAGG
CACCTGATTT
TGACAACTCA
ACAAATATAG
GCACTCCTGG
TTCCGGAGAC
ATCGGGAACG
CTACCGTTGG
AATCAGTTGC
TAACAGATGT
GCTGGAAAGT
CCTACTTTCA
ACATCCGAGT
GCAACAGAAG
ATTATGGTGC
GAATTCTAGC
GGTTTGAATC
ATTACAATGA
GCATGAGATT
ATGAAATGGG
TCACGGAATT
TCACCATCGC
GTGCGCGCTC
CAGTGCCAAG
CACAAGGTGT

TCCAGTCTTG
AATCGTTCGC
ACCGTCGTAC
TAAGAGAGGT
CTTGGTGATC
CCTTCTGTTT
CGTCTATTCG
GTGGGTTGAA
AACAGACTCA
CCGTGACAGA
CTACGCCTCC
GTGGTTTGAA
CCCCGGCCCG
GAAGTTGAGA
TGACGTTTGT
CCACCCGGCG
CCCTCTGGAT
TGTGGAGCAG
TGCTGTCAGG
TACTGCCCTA
GCGCAGTAGG
GGTTCAGGAT
GGCTTTGGGG
CTCCCGTACC
CTTCCTGGAT
TACCCTCACC
CTATGTTTTT
TATCTGTGAC
CCGTGTAACC
AGACCGAGAG
CACATTGCAT
CAGGGCAAGG
TCTTCCTGCA
ATTAGATAGA
CAGGGCCAGT
GTCGAGCTCC
GACACAGTTT
GAACAACGAA
CCGCGCGTGC
GGTTGTGTCA
GGTCTTCAGC
AGAAGTTGCT
GGGATGTCAC
GGTGGTTGGG
GTACCTCCCA
GATGTTGGAC
ACTTGAAGGC
TCCCGTTAAC
AGTCGTTGGG
CAAAATCATT
GTGCGCGGAG
GGATACAGCG
TGCGTTTCGT
TCATTTTCCC
GGCTGTGCAG
TTTGGTGTCC
AGGCTGGCTG
TACCATTCAC
TGGACATTCC
CAACTCTGAT
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12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001

TGATGAAATG
GAAACAGGTT
TTTTCAGCAT
CATGCTACAC
GGGTCAAGTG
ACAATGGCTC
TTTTGTTGTG
AGGGGCAACT
CGGCAAGCAG
GACCGATGTA
AGCGAGGGCC
GCCCAGTTCC
ACTCACCAAC
AATATCTCAG
CACCTAGAAT
CTCAGGCGTT
CCACCGCAGC
CGTCCATTGA
ACATCACTGT
TGCTTTCCTC
TCGGCAACGT
TTAAGGAGTT
CACCTGCGAC
TTTGAATGTT
TTTTTCTGGT
AGCTCCCATT
TTGAATCAAA
ATTGTCTCCT
GTGTCTACCG
GCCCTGGCTG
TACTCATGTA
CGGTCACCCG
CTCAAAAGAG
CAATGGGGTC
TGGCGTTTTC
GACTGTTAGG
TGACATTTGT
CACTCCTTTG
GTTTGTGCTT
CGGGCTTTCA
CCACTACTGT
AAGCTGTTAA
CAAAAAAATA
ATCATCGCCC
AACCCGGAGA
CCCAGTGAAC
ACTTGCACCC
CACCACACTG
CTTGGAGCTC
GTGCCTCTAA
GAACCACGCG

Koncencycnoii mocnenosarenpHoctTd kJIHK mramma PRRS SD 11-21 pna I1100

npucBoeH Homep nocryma GenBank KU131568 (SEQ. ID.

GTGTCGCGTC
GTGAGCGAAG
CTTGCTGCCA
AACCTAGTCA
TTTGCCATTT
ATAGCTGTGC
CTGTGGCTGC
TTTCTTTCGA
CCGCTGAGAT
GCCAGAGTGA
ACTTGACCAG
ACCCCGAGAT
TCATCTGCGC
CCGTGTTTCA
GGCTGCGTCC
CGCCTGCAAA
TGCAGGCTTT
GGCGATTCGC
CACGGCCAAT
TTGCCTCTTC
GTCAGGCATT
TACTCAGCGC
CATGAGGTGG
TAAGTATGTT
GTATCGTGCC
TACAGTTGAT
AGTTTGATTG
ACGGTGCCCT
CCGGATATTA
CGTTGATTTG
CCAGATATAC
TCGTTATAGA
TTGTGCTTGA
GTCCCTAGAC
CATCACCTAT
GCTTTTGCAT
TCATTTTCAG
GGGGGTGTAC
GCTAGGCCGC
TCCGATTGCG
TAACGGCACA
GCGGGGAGTG
AGAAGGGGAG
AGCAAAATCA
AGCCCCATTT
GGCAATTGTG
TGTCAGATTC
TGCGCCTTAT
CTCAGTTTCA
GTCACCTATT
GCCGAAATTA

GAATGTACCG
CTACATTGTC
TTGAAGCCGA
TGTCAGGGTC
TCCCAACCCC
ATTCTTCCAT
GAATTCCAAT
ACTCACAGTG
CTACGAACAC
TCATGACGAA
TGTTTACGCC
ATTTGGAATA
CGAACACGAC
GACCTATTAC
CTTCTTTTCC
CCGTGTTTCA
GCTGTCCTCC
AAAAGCCGTC
GTAACAGATG
TATGCTTCTG
GTGGCTGTGT
TCTTTGGTGG
GCAACAGTTT
GGGGAAATGC
GTTCTGTTTT
TTATAACCTG
GGCAGTGGAG
TACCACCAGC
CCATGGGCGG
TTTTGTCATT
CAACTTTCTT
GAGAAGGGGT
TGGTTCCGCG
GACTTCTGCA
ACGCCAATAA
CTTTTAATTT
AGTACAAACA
TCAGCCATAG
AGGTACATTC
GCAAGTGATA
TTGGTGCCCG
GTAAACCTCG
TGGCCAGCCA
GTCCAGAGGC
TCCTCTTGCG
TCTGTCGTCG
AGGGAGGATA
TCGCGCCACA
CAATTGGAAG
CAATTAGGGC
AAAAAAAARAA

CATCATGGAA
TCGCATAAGT
GACTTGCAAA
GAATGTAACC
TGGTTCCCGG
ATTTTCTTCT
ACTACGTACT
AATTACACGG
AGCGGGTCTC
CTAGGGTTCT
TGGCTGGCGT
GGGAATGTGA
GGGCAGAACA
CAACATCAGG
TCTTGGCTGG
GTTCGAGTCT
AAGACATCAG
AATGCCGCAC
AGAATTACTT
AGATGAGTGA
GTGTCAACTT
TCGACCACGT
TAGCCTGTCT
TTGACCGCGG
GCTGCGCTCG
ACGATATGCG
ACTTTTGTCA
CATTTCCTTG
TATGTGTTGA
AGGTTGACAA
CTGGACACCA
AAAGTTGAGG
GCAACCCCTA
ATGACAGCAC
TGATATATGC
TCTTGAATTG
AGGTCGCGCT
AAACCTGGAA
TGGCCCCTGC
ACCACGCATT
GGTTGAAAAG
TTAAATATGC
GTCAATCAGC
AAGGGACCGG
ACCGAAGATG
ATCCAGACTG
AGTTACACTG
GCATCACCTC
AATGTGTGGT
GACCGTGTGG
AAAAAAARARNA

AAAGCAGGAC
GGCTTGGATG
TATTTGGCCT
ATAGTGTATA
CCAAAACTTT
GTTGCGGCTT
GTTTTTGGTT
TGTGCCCACC
TTTGGTGCAG
TGGTTCCACC
TCTTGTCTTT
GTAGAGTTTA
CCACCCTGCG
TCGATGGCGG
TTTTGAATGT
TTCAGACATC
CTGTCTTAGG
GGCGATAGGA
GCATTCCTCT
AAAGGGATTC
TACCAGCTAT
GCGACTGCTT
TTTCGCCATC
GCTACTGCTC
TCAACGCCGC
AGCTGAATGG
TTTTTCCTGT
ACACGGCCGG
GTAGCATCTA
AAAACTGTAT
AAGGCAATCT
TTGGAGACCA
TAACCAAGAT
AGCTGCACAA
CCTGAAGGTA
TGCTTTCACC
CACTATGGGA
ATTCATCACT
CCACCACGTT
TGTCGTCCGG
CCTCGTGTTG
CAAATAACAA
TGTGCCAAAT
GTAAGAAAAA
ACGTCAGGCA
CCTTCAACCA
TGGAGTTTAG
CATCGTGATG
GAATGGCACT
GGGTTTAGTT
AAARAADAA

AGGCTGCCTG
TGGTGGCTCA
CTCGGCTGCC
ATAGCACTTT
CTGATTTTCA
CTTGTACTCT
TCCGCTGGTT
CTGCCTCACC
GATAGGGCAT
TGGCCTTTCC
CAGCTACACA
TGTTGACGTC
TCGCCATGAC
CAATTGGTTT
CTCGTGGTTT
AAAACCAACA
CATGGCTACT
ACGCCCGTGT
GATCTCCTCA
AATGTGGTCT
GTCCAACATG
CATTTCATGA
TTGTTGGCGA
GCAATTGCTT
CAGCAACAGC
CACAGATTGG
GTTGACCCAC
CCTAATCACT
CGCCGTCTTT
GTCCTGGCGC
CTATCGTTGG
CCTAATCGAC
TTCAGCGGAA
AAGGTGCTTT
AGTCGCGGCC
TTCGGGTACA
GCAGTTGTTG
TCCAGATGCC
GAAAGTGCCG
CGTCCCGGCT
GGTGGCAGAA
CGGCAGGCAG
GCTGGGCAAG
TAAGAAGAGA
TCACTTCACC
GGGCGCTGGA
TTTGCCGACG
GGCTTACATT
GATTGGCACT
TAATTGGCGA

NO:13). KoHceHncycHas

nocnenosatenbHOCTh KJIHK, ob6o3Hauennas SEQ. ID. NO: 13, npencrasisieT coOOI:

1 ATGACGTATA GGTGTTTGCT TTATGCCGCG GCATTTGTAT TGTCAGGAGC TGTGACCACT
61 GGCACAGCCC GAAACTTGCT GCACAGAAAC ACCCTTCTGT GACAGCCTCC TTCAGGGGAG

98
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121

181

241

301

361

421

481

541

601

66l

721

781

841

901

961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661

TTTAGGGGTT
CCTTTTAACC
TGTGGCAGAG
AAATCTCCAA
ACGGTGGACG
GCTTTCTGCA
GCTGGTACGT
AACCTTACAG
AGTGGCCGTT
CGTGCTGACC
GTGCGCCACG
AAAGGTTTCC
GTTGAAGTTG
GTCCCTTTTC
TGGTTGCCTC
GCTTTCGTTA
CAAACATGGC
AGTGGTTGAC
GCGCCACGTG
AAGAGTCGAG
CGGTTACAAG
CGCAGTTGCT
TGCTAGTGCC
CGGCTGGCAC
CCTTTCCGAA
TATTCAAATC
GTACATCCTT
CTCTTCACTT
TCAAAACGCG
AATGCATCTG
TTGTTCAACT
TGGGGGGGAG
CGGGAGTTGC
ARAAGATTGAC
GAAAGCTCGC
TGTTGGGACG
CACTGCTGTG
GAGTCTACCA
TGATCTGGCC
CCTTAATCTC
TGCACCGCGC
TACACCACGA
ATGCCAGGAT
TTTGGCATTG
CCTGAGCGGA
CTCCTTGTCA
AGGTGGACCC
TGAGGCATGT
GTGGGAGAGG
CTTAGCTGAC
TTGCGGGTTT
CACCGTTGGT
TGGCAAGATG
ACCTGCTAGG
TTTGGATTCT
GGGCGGGAAA
GAGCCGCCGG
GCCCGGTGGT
CTTTTTATGT
GTCTTCTCGG

TCTCCCTAAC
ATGTCTGGGA
GGCCAAGTCT
GTTTCTGAGC
TTGCCACACG
ATTTTTCCAA
GTCGCAGCCG
GTCTATGAAA
TACGCCAACT
AACTTACCAC
GCCGCCGTCT
TGGGCTCCTC
ACTGCGGAAC
ATCTTCACAG
TCTGCTGGCA
GAAGCTCAGT
GTTACTGGCA
CCGAATGGGC
AGACTGGCGG
CCCAACACGT
TGGTACGGTG
AGTCATGCTC
AACAAGACTG
TGCATCTCCG
AGAGTGAGAT
CTCAGGCTCC
AAGCTGGAAG
CCTCTTGAAT
GTCGGTTTCT
CCCAGCAGCG
CCCCCGGCCA
CATCCTGATC
TGCTGTTCTC
CTGTATCTTC
CCGCCAAGCA
GCTGCTCGGG
GCCCAAAGGC
GAGATCAGGC
CCGTTGGGCG
CAGATCTTAC
AAGACTGCGC
TGTGGGTTTC
GAGTCCCTCA
CAGCAGGGTG
ATCTCGGGAA
AGCGTGGAGA
TGTTGCGGGC
GATGCGACTA
GTAGACATGC
AAGTTTAAGT
GTGATGATGC
TCAGTTGCTA
ACCGGCCAGG
GAGTCCCGAA
GGAGGGTCGC
GGACCGTTTC
GTTTTTGACA
TTTTACTCTT
TACAGTTATC
CGCGTGCGCA

GCCCTGCTTC
TTCTTGATCG
ACTGCACACG
TTGGGGTACT
CATTCCCCAC
TTGCGCGAAT
AGCTTTACAG
GGGGTTGCCG
CCCTACATGT
TCCCGCAGAG
ATGACATCGG
GTGGCGGGGA
GACTCTACAC
ACCTTGAGTG
CTGTCCCTGA
ATAAAGAAAT
AGTACCTGCA
CTCTTGTCGT
AAGAGCCAGG
TGCCTTTGTC
CTGGGCGGAG
CGCCCGCTCG
AGCTCCTTAC
CCATCATGAA
CCCCGGAAGA
CTGCGGCCTT
GTGAGCACTG
GCGTTCAGGG
TTGGGTTCGA
CCATCCCTGC
CCACTGTGTG
AAGAGTGCTT
AGAGTAGGGT
GTGACGCAGC
TGCTGGACAC
CAGCAGAACT
CTTCGCCGAA
CTGTCCCTGC
GCAATTTCCC
CTGAGCCGGT
CTCGATTAGT
GGCAGTTTGA
ATTTGTCTGC
AGGATGTCCT
TGTCAGGTGG
TCACACGCCC
ACCTTCAAGA
AGCTCGATGA
TAACCTGGCG
CCCTCCCGAA
CCCGCACGCC
CTGAAGATGT
AACCCTTAGA
CACAAGCTCC
TGGGGCTCAC
ACGCGGTCAA
TCGTCTCCCA
CGGGTGACTG
CGGCCTTTGG
TGGGGGTTTT

CGGAGTTGCA
GTGCACGTGC
ATGTCTCAGT
TGGTTTATTC
TGTCGAGTGT
GACCAGTGGA
AGCCGGCCAG
TTGGTACCCC
GAGTGACAAA
ACCAAAATCT
CCATGACGCC
TAAAGGGAAA
CTCCTTCCCG
CGGCGCTTCC
AGGCAACTGC

CTGCTTTACG
ACCCCCAATG
GCACGGTCCC
TACAGGCCCG
GCTCCTGCTG
AACCTGAATT
CTCACCCCTA
ATTGTTGGAC
CCCTTCCCAG
GAAGATTTCT
GTCATGTATG
TTTGAGACTG
CCTCACCATG
ATGCGGGTCG
TGGTGGAGTC

CCGCTACGCC
GCGGAGGCTG
ACAGTATTTC
CTATCCTGGG
CAACAAGGAC
GGCAAGGAGA
TGGGGCCCAG
GCACTACTCC
CCGGATGGTG
CTGGGCGACT
AGACAGGAAC
GACTGTTTCA
TTGTTGCGAG
CCCTGCCAGC
CGCCCTGGCC
GACTACCTTG
GAGAAAAATC
CAACCGGGTC
GAGTCTTGAA
CTCCTTTGAC
ACCCCCCACC
AGTTCAGCCT
CCCACGCAGG
TGATAGCTGG
GGCACAATCC
GTCGTCATCA
GGGAATGAAT
ATCCTCGCAG
TGCGGTGGGG
CATTAGATTA
GAAGTACTCA
GGTGAAAGAG
CCCTGCCACG
CAACACGTCC
GATGATACTC
CGCACCTTCT
CCCGCGTATA
ATCCTTCGCA
TCCTGCAAGC
TGACCTGCCG
GAAAAAAGCT
TCTCCCTGTT
GAGTTTTGCA
TTTTGCTCCC
TGGCTGCTGG

99

GCCCAATTTG
CAAATTAATG
TCCGTTAAGG
TTTGAGGATC
GAGAAAATCT
ACACGTGCAA
CAGGCCGAGA
CCACCTGCTG
CATTCCAAGT
GATGAGGATC
GGCGCCTGTA
GTGACCCCCG
CATAAGGGCA
CTTGACCGAC
GAGTTGTCTG
CAGTTTTATG
ATCAGCCTCT
ACCCCGGAAG
GAGTGCTTGG
TGGGATGTTG
GATGAGTGTC
CGAAAGGCGG
AAGGTTAAGT
GAAGATTTGG
TTTGAACCTG
TTGGCGTCGA
TTGACAGCTG
ACTGAATATG
GGACGAGAAG
GCGCCCGCAT
GCTCAAGCCA
AAATACCTTA
CAAGAATGGC
ATCTTTCAAG
GAAACGCCGC
GTGGGTGCGG
CTCGGGGAGG
GATGAACTGG
ACAGGTAGCG
CTCCCAAACA
GTAGGGTGCT
TTTTTTTCAC
GCTTTTACTT
CTCGTGGGTG
CTGGCTTTTG

GTCTCTCCAT

CCAGGGTGTT

TCCTTCCCCT

AAGAGCCATT

GCGCTTGTTG

TCCAGCAAAG

CAAGCCTGAA

CTGTTCCTGG

GAGCGACTCA

GCCCCTTCGA

TAACCGAGGA

TTCCTGAGGG

CGGTGGACAT

AACGCCAATA

TGTTTGGCTC

GCTATCAGAC
GTCTCCGAGC
AGAGCTGGAT
TCCTCAGGAT
TCCGTTTCGG
GAGCAGTCAC
AGCACGAAGT
AAGGGAATTG
TTGAAACCGC
TTGTGAATAC
AAAACGCCAA
GAATGCCCCC
ATTTTGACTC
TCGCTGGGGT
GTGAACTTGA
CTCGTCTTGG
GTGAGGTGCT
AGGTCGCAGC
CTAGGCTTGA
TACTCCCTGG
GCGCTCTAGT
GGTCTGTTAA
CTAGTTGTGG
CTGGTGGCTC
TGCCTGTCCC
CCCCCGTACC
TGACCCTAGC
AGGCTTCTCC
CCGAAGAAGT
CATCAAGTAG
TCATTGACTC
ATGTCATGCG
TCTCTCGCAT
CGCCTTTTAC
CACCCTACCC
AAAGCGACAT
TGGGAGATGT
CAGATGACCA
CTGGTTTAGT
ATATAGACGC
TTGACCAACT
GCCTTTTCGC
TATTGTGTCT
TATTTTCTGG
CTGTTGGTTT
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3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
606l
cl21
6181
6241
6301
6361
6421
6481
6541
6601
ce6l
6721
6781
6841
6901
6961l
7021
7081
7141
7201
7261

GTTCAAGCCT
AGACATCCTT
GGGCCCCGTC
CTGGCTGCTT
GCTTTCGCAA
AGTTGCCTTC
CGACCGGTTC
ATGCTGGTCC
GTTGGACGAA
AGCTGTGAAG
AAAAGTAGTC
AGTTGACCCT
CGGCTACTCC
GAAGATCAGA
TGTTGCTTGC
TTGTGGCTCT
GCCTGGCTCT
AACAGCGCTT
CTCCATCGGG
TGCTATTGTC
GTTGCGCTGG
TGTAAATACG
TCGCTATACC
CCCTCGCGGC
CCGTGCTGCG
TGAGGGCGCT
CATGGGCTCC
TGTCCTCACG
TGATGTTAAA
GTCCCGGTTC
CGAACCCGGC
GTCCCCAGTG
AGGAGGAGGC
AAGTGAATTG
CAATCACATA
CAAACCCGAA
ATGGAGAATG
TGAAGTTCTC
TTGGTTCACG
CAGAAACAGA
TCTTGCAACC
CCTGCCTCGT
CTTGCTTGCC
CGATGGTGCG
AGGGGTGTCG
ACTCAGCGAC
TGCATCCAAC
GAGGGTGGAA
TGAAGCTTTC
TGGACACACA
CCAGTCCATT
CCCAACCCCC
GAACGGTCCC
GGAGGCCGTT
TTCTGGTGAT
AGTTGACAAC
AGACAACAGG
CAACCCGGAG
CAGTATGATG
AATTGACAAA

GCACCCGACC
CATTCTTTTG
GGTCTCGGCC
TTGCTTAGGC
GGCAGGTGTA
AATGTGTTTC
TGTGCACCCA
GGCCAGAGCC
AAGAAAATCA
TGCCTGCGAG
AAAGTTTCTG
GAATGCAGGG
ACCACAAACC
CAAATTTCCA
TCGATGACTT
GGCACTAACG
CTCTGCACGT
GTGGCAGGGT
GGTATGGCCC
AGCTATGTTT
TTTTCTTTAC
CCCTCGGGAA
AATGTTGCCG
GTTGCCGCCT
TTGACTGGCC
TTTAGAACCC
GGCGGGGTGT
GGTAACTCTG
GGGGATTTTG
TGCAAGGATG
GTCATTGGGC
ATCACCGAGG
ATTGTTACGC
AGTGAATTCT
ATCAAAGATA
TTGGAAGGAG
ATGGGACATG
CCAGCAGTCC
CCGTGGTCTG
TCGTCACTTG
AATCAGGGGT
GCAATGGCCG
ATCATTCTGT
TTTTCCGCGG
CAGTCTTGCG
GAAGACTTGG
ATGAGGAATG
CTTGCCCAGT
GCTGACACCG
CCTGTCGGCA
GAGACCAGAA
ACACCCCCGC
AACGCCTGGG
GGCATTTACG
GTGTTCTATG
CCTGCCGACT
CCTTACCATG
AGCGGAAAAG
AATGTCGACG
CTCCAGGGCC

CAGTCGGTGC
AGCTCCTGCA
TTGCCATTTT
TTGGCATCGT
AAAAGTGTTG
CCTTTACACG
AGGGCATGGA
CCATTGAGCA
CGGCTAGGAC
TCCTCCAGGC
CTGTCCCGTT
TCGTGGTTGA
TCATTCTTGG
AGTCCCCAGG
TGCACATGCT
ATCCGTGGTG
CCAGGTTGTG
TTGGCGTTCA
ACAGGTTGAG
GGCCACCCCT
ATCCCCTTAC
TCTTGGCCTT
GCCTTGTCAC
TGGCCACTGC
GTACCATGCT
AAAAGCCTTC
TCACCATTGA
CCAGGGTTTC
CCATAGCCGA
ATTGGACTGG
AAGGATTCGC
CCGGGGAGCT
GCCCTTCAGG
TCGCTGGACC
TAAATGAGGT
GCCTCTCCAC
CCTGGACACC
TGGTCCGGAG
CACAAATTCT
CCTTTTACAG
ATTTATTGCA
TGACCTCACC
ACTTGTTCAA
CTTTCTTCTT
GCATGAATCA
ACTTCCTCAC
CGGCGGGTCA
TGGTTCAAGT
TGGCGCCTCA
GCATTTTTGA
CCCTTGCCGG
CCGCACCTGT
GGGATGAGAA
TTATGGGCGG
AAGAAGTCCA
TGGATCCTGA
TTTATGCTTC
CTCAGTGGGA
GCGAACTGAC
TGACTAAGGA

TGCTTGTGAG
ACCTTGGGAC
TGGCAGGTTA
TTCAGACTGT
GGGATCTTGT
CGCAACTAGA
CCCCATCTTC
ACCCTCTGAA
TGTGGTTGCC
GGGTGGAGCG
TCGAGCCCCT
CCCTGACACC
TGTTGGGGAC
AGGGGGCCCT
TGTTGGGATT
CACTAACCCG
CATTTCCCAG
GGAAATCGCT
TTGCAAGGCT
TACCTGGTTG
TATTCTATGG
GGTCCTGTTA
CCCTTATGAC
CCCGGATGGG
GTTCACCCCG
ACTGAACACT
TGGGAAGATC
CGGGGTTGGC
TTGTCCGAAT
CCGTGCTTAT
CTTTTGTTTC
TGTCGGTGTC
CCGGTTTTGT
TAGGGTCCCG
GCCCTCAGAT
CGTTCAACTT
CTTGGTTGCC
TGTCTTCTCC
AATGATCAGG
CCTGGGCGCA
CGCGGTCATG
AGTCCCAATA
GTACCGTAGC
GCGATACTTT
TGAGTCACTA
AAAATTGACT
ATTTATAGAG
CGATAAAGTT
ACTTTCACCC
CCTGAAGGTC
GTCTAAAATG
GCCCATTTCC
CGGTTTGAAC
GAAAAAGTAT
CGACAACACA
GAGGGGAACC
TCCGTCTGGT
AGCTGCTAAG
CGCCAAAGAA
GCAGTGTTTA

100

TTTGACTCGC
CCTGTTCGCA
CTGGGCGGGG
ATCCTGGCTG
ATAAGAACAG
TCGTCACTTG
CTTGCCACAG
AAACCCATAG
CAGCCTTATG
ATGGTAGCCG
TTTTTTCCTG
TTTACAACCG
TTTGCCCAGC
CACCTCATGG
TATGTCACCA
TTTGCCGTCC
CGTGGCCTGA
TTGGTTGTTT
GACGTGCTGT
CTTTGTGTGT
TTAGTGTTTT
ATCTCTCTTT
ATTCACCATT
ACCTACCTGG
TCCCAACTTG
GTCAATGTAG
AAATGTGTGA
TTCAATCAAA
TGGCAAGGAG
TGGCTCACGT
ACCGCGTGCG
CACACGGGAT
AATGTGACAC
CTTGGTGACG
CTCTGCGCCT
CTGTGCGTGT
GTTGGTTTTT
TTTGGAATGT
CTCTTGACAG
CTAACCGGTT
AATGTGAGCA
GTTGCGTGTG
CTGCATGCCG
GCGGAGGGAA
ACCGGTGCCC
GATTTTAAGT
GCCGCCTACG
CGAGGTGTCC
GGTGACATTG
GGCAATGTTA
ACTGTGGCGC
CTCCCACCAA
AAAAARAAAGC
CAAAAATTTT
GACGCGTGGG
TTGTGTGGAC
AGGAAGTTTC
CTTTCTTTAG
GTGGAAAAAT
AACTGCTAGC

CAGAGTGTAG
GCCTTGTGGT
CACGCTACGT
GAGCCTATGT
CCCCCAGTGA
TCAACCTGTG
GATGGCGCGG
CGTTCGCCCA
ACCCCAACCA
AGGCAGTTCC
CCGGAGTGAA
CTCTCCGGAC
TGAATGGGTT
CGGCTTTACA
TGGTGGGTTC
CTGTCTATGG
CCCTGCCCTT
TAATCTTTGT
GTATCCTGCT
TTCCTTGCTG
TCTTGATTTC
GGCTCCTTGG
ACACCAACGG
CTGCTGTCCG
GCTCGCTCCT
TTGGGTCCTC
CCGCTGCTCA
TGTTGGACTT
TCGCCCCCAA
CCTCCGGCGT
GCGATTCCGG
CAAACAAACA
CCACCAAATT
TGAAGGTTGG
TACTCGCTGC
TTTTTCTCCT
TCATCTTGAA
TCGCACTGTC
CAGCCCTAAA
TTGTTGCAGA
CCTATGCATT
GCGTTGTGCA
TCCTGGTCGG
AGTTGAGGGA
TCGCCATGAA
GCTTTGTTTC
CCAAAGCACT
TGGCCAAACT
TTGTCGCCCT
AGCACACTCT
GCGTCGTAGA
AGGTTTTGGA
GGCGCAAGAT
GGGATAAGAA
AATGCCTCAG
ACACCACCAT
TAGTCCCTGT
ATCAGGCCCT
TGAAGAGAAT
CGCCAGCGGC
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7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
846l
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
966l
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861

TTGACCCGCT
TTCCACAACC
TTGAAGGACG
GTGCTCCTGC
TCCCCCAGGT
GATTTTGAGT
TGTGACATTA
AGGGGCAACC
TACAAGACCC
GCCACTCCAG
CTATATGTGC
CCTAAACAGT
GACCTGTCCA
TTTGCTCATG
TCCATGGCCG
ATCGACGTTT
CTTAAGAAGC
GTTGCGCTGG
TTTAACTCAC
GGTAGGTGTC
TGGTTTGCCG
GTGCTGAACT
GGCCTGTCGT
TATGCACAGC
TTACAAGACC
GACGACCTCG
CACCTGAATT
CCTTCATTCC
ATTCTCGCGG
GCAGCCGCAA
GAACTTGTGG
CCGTTCTTCT
GTGTGTGGTT
GTTTACCACA
GGTTCTGGGT
GAGGTCTTAA
GGCCTCACCC
CGCGGGATAA
CTCCCCACCT
TTCATCATCG
AGTGATGTCA
ACGTGCCGGT
GGCCCGTGGG
GAAGCAGCGT
TGTCTGGGGG
GATATCATGC
GCCATTCAGC
TATGTGGAAA
GATGGTGCTA
TTGCCCACTA
CATGCAATCT
AAAGGCACAC
AATAACAAAG
GACAAGCGCG
CCGCTCCCCA
GCTAAACTCC
AATTGGCCAG
ATCGGAGCCG
TACTATCTCA
ACCGGCCGAA

GTGGTCGCGG
GGACCTTTAC
CGGTCGAGCA
GTTCCGCTGT
TGCTCGCCCG
CTGAAGCTAC
GACGCGGCGA
CTGAACGGGC
CCAGCGACAC
TAACTGATGG
CGACCATTCC
TGACTGAGCA
CCCAAGGCTT
TAGGTAAGTG
GAATAAATGG
TGTGTGCACA
AGTATTGCGG
CCCACCGGGC
CCATCGCCCT
TTGAGGCTGA
CCAACCTTCT
GTTGTCACGA
CCGGTGACCC
ATATGGTGCT
AGCTAAAGTT
TGTTGTATGC
TGATGTTGGG
TAGGTTGTAG
CCCTTGCCTA
TACTCATGGA
TTGGAATGGC
TGTCCATGTG
ATTGCGGAGC
CCCACTTTCA
CCTGCGATGA
GACAAGTCCC
CCCTTGACCC
GGGGAAATGA
GCAAAGACAT
GCCCACCTGG
TTTACACGCC
TCAATGTCCC
TTCGCATCCT
ATTGCAATCA
ATTTCAAACA
CTCAGACTCA
CAGATTACAG
GACCTGTCAA
TCACTATTGA
AAGATTCACT
TTGTGTATGA
CTGTCAACCT
AGTGCACGGT
TTGTAGATTC
AGGTCGCACA
CGGCGGAACT
ACCGGCTGGT
GCTATATGGT
CACAATTTGT
TTGAGGTAGA

CGGCTTGGTT
CCTAGGGCCT
CGGCCAACAC
TCCTTCGCTT
TCACGGACCG
CAAAGAGGAA
TGCACCTGAG
AAGAGGGGTT
CGGGAGCCCG
GCGCTCCATC
AGCGTCTGTC
CGGGTGTGAA
TGTGTTACCT
CCCGCCTGTC
GAACAGGTTC
AGCTGTGCGA
TAAAAAGAAG
GGCGCTGAGT
TGGGAAAAAT
TCTCGCTTCC
TTATGAACTT
CCTATTGGTC
AATCACCTCT
TAGTTACTTC
TGAAGACATG
CGAGTCTCCC
ATTTCAGACG
AATAATAAAT
TCACATGAAG
CAGTTGTGCT
GCAGTGCGCC
GGAAAAGCTC
TTCAGCCCCG
CCAGCATTGT
GTGCAAATCC
TTATAAGCCT
AGGCAGATAC
AGTTGACCTG
AGACATGGTT
CGCAGGGAAA
AACCCATCAG
GGCAGGCACA
TGCCGGCGGT
CCTTGACGTC
ACTCCACCCG
ACTGAAGACC
GGACAAACTC
GTATGGGCAA
CTCCAGTCAA
CAACAGGCAA
CCCACACAGG
TGCCGTGCAC
TGTTCAGGCT
TCTTCGCGCC
CAACTTGGGA
TGCACCCCAC
TGCTAGCCTC
GGGCCCCTCA
CAAAGGGGAG
TTGTCGAGAG

GTTACTGAGA
GTGAATTTGA
CCGGTCGCGA
ATAGACGTCC
GGAAATACTG
GTAGCACTTA
ATTGGCCTTC
CTAATGAACA
GTGCACGCGG
CTGGCCACGA
CTTGATTACC
GATGCCGCGT
GGAGTTCTAC
CACCGGCCCT
CCAACCAAGG
GAAAACTGGC
ACCAGGACCA
GGTGTCACCC
AAATTTAAGG
TGCGATCGAT
GCCTGTGCTG
ACGCAGTCCG
GTGTCCAACA
AAAAGTGGTC
CTCAAAGTTC
ACCATGCCAA
GACCCAAAGA
GGCCGCCAGT
GCGAGTAATG
TGTCTAGAGT
CGTAAGGACG
AGGTCAAATT
TATGCTACTG
CCAGTCATAA
CCTACAGGGA
CCACGGACTA
CAGACCCGCC
CCAGATGGTG
GCTGTGGCCT
ACACACTGGC
ACCATGCTTG
ACGCTGCAAT
TGGTGTCCAG
TTGAGGCTTC
GTGGGTTTTG
ATCTGGAGGT
GTGTCCATGG
GTCCTCACCC
GGCGCCACAT
AGAGCCCTTG
CAACTGCAGA
CGTGACGAGC
TTAGGCAATG
ATTTGTGCAG
TTTTATTTCT
TGGCCCGTGG
CGCCCTATCC
GTGTTTCTAG
GCTCAGGTGC
TATCTTGATG
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CAGCGGTAAA
AAGTAGCTAG
TACCAGCCGA
TGATCTCCGG
GGGTCAATGG
GTGCGCAAAT
CTTACAAGTT
CAAGATTTGG
CCGCCTGCCT
CCATGCCCTC
TTGACTCCAG
TGAAGGACCT
GCCTCGTGCG
CTACCTATCC
ATATTCAAAG
AAACTGTTAC
TACTTGGCAC
AGGGTTTCAT
AGCTACAGAC
CCACGCCTGC
AGGAGCATTT
GCGCAGTGAC
CCATTTATAG
ACCCCCATGG
AACCCCTAAT
ACTATCACTG
AGACTGCAAT
TAGTACCCAA
TTTCTGAGTA
ATGATCCTGA
GCTATAGTTT
ATGAGGGGAA
CCTGTGGCCT
TATGGTGTGG
AGGGTACAAG
TTCTTATGCA
GTGGGTTGGT
ATTATGCCAG
CCAATGTGTT
TTCTTCAACA
ACATGATCAA
TCCCTGCCCC
GTAAGAATTC
TCAGCAAAAC
ATTCTCATTG
TTGGACAGAA
TCAACACAAC
CCTACCACAG
TTGATGTGGT
TTGCTATCAC
GCATGTTTCG
AGCTCATCGT
GGGACAAATT
ATCTTGAAGG
CACCTGATTT
TGACAACTCA
ACAAATATAG
GCACTCCTGG
TTCCGGAGAC
ATCGGGAACG

GATAGTCAGG
CGAAGTTGAG
TGGTGGCGTC
TGCTGACGCA
CGCGCTTTGG
AATACAGGCC
GTACCCTGTT
AGACATACCT
TACGCCCAAC
CGGGTTTGAA
ACCAGACTGT
TTCTAAATAT
AAAATATCTG
TGCCAAGAAC
CATCCCTGAG
ACCCTGCACT
CAACAACTTC
GAAGAAGGCG
TCCAGTCTTG
AATCGTTCGC
ACCGTCGTAC
TAAGAGAGGT
CTTGGTGATC
CCTTCTGTTT
CGTCTATTCG
GTGGGTTGAA
AACAGACTCA
CCGTGACAGA
CTACGCCTCC
GTGGTTTGAA
CCCCGGCCCG
GAAGTTGAGA
TGACGTTTGT
CCACCCGGCG
CCCTCTGGAT
TGTGGAGCAG
TGCTGTCAGG
TACTGCCCTA
GCGCAGTAGG
GGTTCAGGAT
GGCTTTGGGG
CTCCCGTACC
CTTCCTGGAT
TACCCTCACC
CTATGTTTTT
TATCTGTGAC
CCGTGTAACC
AGACCGAGAG
CACATTGCAT
CAGGGCAAGG
TCTTCCTGCA
ATTAGATAGA
CAGGGCCAGT
GTCGAGCTCC
GACACAGTTT
GAACAACGAA
CCGCGCGTGC
GGTTGTGTCA
GGTCTTCAGC
AGAAGTTGCT
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35

40

45

50

55

60

10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461

GAGTCCCTCC
CATGTCACTT
GTTTCAAGCC
GATCTTGAGG
TTCAAGGAAG
CGCCATTTCA
TCTACGGTGT
TCTGCACATT
CTGTCTAGTG
TTCTCGCTTG
TATCTGTACG
GCACGCCAGA
CCGGGTCCTG
AGCCTTTTCG
ATTGTTGATA
GTTGTCTTCT
CCTGAGCAAT
CGCCTGGGGA
TGATGAAATG
GAAACAGGTT
TTTTCAGCAT
CATGCTACAC
GGGTCAAGTG
ACAATGGCTC
TTTTGTTGTG
AGGGGCAACT
CGGCAAGCAG
GACCGATGTA
AGCGAGGGCC
GCCCAGTTCC
ACTCACCAAC
AATATCTCAG
CACCTAGAAT
CTCAGGCGTT
CCACCGCAGC
CGTCCATTGA
ACATCACTGT
TGCTTTCCTC
TCGGCAACGT
TTAAGGAGTT
CACCTGCGAC
TTTGAATGTT
TTTTTCTGGT
AGCTCCCATT
TTGAATCAAA
ATTGTCTCCT
GTGTCTACCG
GCCCTGGCTG
TACTCATGTA
CGGTCACCCG
CTCAAAAGAG
CAATGGGGTC
TGGCGTTTTC
GACTGTTAGG
TGACATTTGT
CACTCCTTTG
GTTTGTGCTT
CGGGCTTTCA
CCACTACTGT
AAGCTGTTAA

CACATGCCTT
CTAAATATCT
CCGGGAAAGC
CTTACCTCCA
TTCGACTGAT
CCTGGTACCA
ACCTGGACCC
GGGGAGCTGA
CGCACCATGG
ATGACCCAGT
AGTTCACCGG
AAGGGAAAAT
CCATTGAACC
ACAAAATTTG
TCATCATATT
GTATCCGACT
TACAGAAGAT
ACTAAGCATC
GTGTCGCGTC
GTGAGCGAAG
CTTGCTGCCA
AACCTAGTCA
TTTGCCATTT
ATAGCTGTGC
CTGTGGCTGC
TTTCTTTCGA
CCGCTGAGAT
GCCAGAGTGA
ACTTGACCAG
ACCCCGAGAT
TCATCTGCGC
CCGTGTTTCA
GGCTGCGTCC
CGCCTGCAAA
TGCAGGCTTT
GGCGATTCGC
CACGGCCAAT
TTGCCTCTTC
GTCAGGCATT
TACTCAGCGC
CATGAGGTGG
TAAGTATGTT
GTATCGTGCC
TACAGTTGAT
AGTTTGATTG
ACGGTGCCCT
CCGGATATTA
CGTTGATTTG
CCAGATATAC
TCGTTATAGA
TTGTGCTTGA
GTCCCTAGAC
CATCACCTAT
GCTTTTGCAT
TCATTTTCAG
GGGGGTGTAC
GCTAGGCCGC
TCCGATTGCG
TAACGGCACA
GCGGGGAGTG

TATTGGCGAC
CCCACGCTTC
CGCAAAAGCA
TCCAGAGACC
GGTCTGGAGA
GCTTGCAAGT
CTGTATGGGC
CCTTGCAGTT
TGAAATGCCT
GAGGTACAAA
AAACGGTGAG
TTATAAGGCC
AACATTGGGC
CCAACTTTTT
TTTGGCCATT
GGTTTGCTCC
CCTATGAGGC
CCTTGGGGGT
GAATGTACCG
CTACATTGTC
TTGAAGCCGA
TGTCAGGGTC
TCCCAACCCC
ATTCTTCCAT
GAATTCCAAT
ACTCACAGTG
CTACGAACAC
TCATGACGAA
TGTTTACGCC
ATTTGGAATA
CGAACACGAC
GACCTATTAC
CTTCTTTTCC
CCGTGTTTCA
GCTGTCCTCC
AAAAGCCGTC
GTAACAGATG
TATGCTTCTG
GTGGCTGTGT
TCTTTGGTGG
GCAACAGTTT
GGGGAAATGC
GTTCTGTTTT
TTATAACCTG
GGCAGTGGAG
TACCACCAGC
CCATGGGCGG
TTTTGTCATT
CAACTTTCTT
GAGAAGGGGT
TGGTTCCGCG
GACTTCTGCA
ACGCCAATAA
CTTTTAATTT
AGTACAAACA
TCAGCCATAG
AGGTACATTC
GCAAGTGATA
TTGGTGCCCG
GTAAACCTCG

GTCAAAGGCA
CTTCCCAAGG
GTTTGCACAT
CAGTCTAAGT
GATAAGACGG
TATGCCTCGT
CCTGCCCTTT
ACCCCTTATG
CCTGGGTACA
CACACTTGGG
GACTGGGAGG
ACTGCCACCA
CTGAACTGAA
GTGGATGCTT
TTGTTTGGCT
ACGGTACTCC
CTTCCTTTCC
GCTTTGGCAC
CATCATGGAA
TCGCATAAGT
GACTTGCAAA
GAATGTAACC
TGGTTCCCGG
ATTTTCTTCT
ACTACGTACT
AATTACACGG
AGCGGGTCTC
CTAGGGTTCT
TGGCTGGCGT
GGGAATGTGA
GGGCAGAACA
CAACATCAGG
TCTTGGCTGG
GTTCGAGTCT
AAGACATCAG
AATGCCGCAC
AGAATTACTT
AGATGAGTGA
GTGTCAACTT
TCGACCACGT
TAGCCTGTCT
TTGACCGCGG
GCTGCGCTCG
ACGATATGCG
ACTTTTGTCA
CATTTCCTTG
TATGTGTTGA
AGGTTGACAA
CTGGACACCA
AAAGTTGAGG
GCAACCCCTA
ATGACAGCAC
TGATATATGC
TCTTGAATTG
AGGTCGCGCT
AAACCTGGAA
TGGCCCCTGC
ACCACGCATT
GGTTGAAAAG
TTAAATATGC
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CTACCGTTGG
AATCAGTTGC
TAACAGATGT
GCTGGAAAGT
CCTACTTTCA
ACATCCGAGT
GCAACAGAAG
ATTATGGTGC
GAATTCTAGC
GGTTTGAATC
ATTACAATGA
GCATGAGATT
ATGAAATGGG
TCACGGAATT
TCACCATCGC
GTGCGCGCTC
CAGTGCCAAG
CACAAGGTGT
AAAGCAGGAC
GGCTTGGATG
TATTTGGCCT
ATAGTGTATA
CCAAAACTTT
GTTGCGGCTT
GTTTTTGGTT
TGTGCCCACC
TTTGGTGCAG
TGGTTCCACC
TCTTGTCTTT
GTAGAGTTTA
CCACCCTGCG
TCGATGGCGG
TTTTGAATGT
TTCAGACATC
CTGTCTTAGG
GGCGATAGGA
GCATTCCTCT
AAAGGGATTC
TACCAGCTAT
GCGACTGCTT
TTTCGCCATC
GCTACTGCTC
TCAACGCCGC
AGCTGAATGG
TTTTTCCTGT
ACACGGCCGG
GTAGCATCTA
AAAACTGTAT
AAGGCAATCT
TTGGAGACCA
TAACCAAGAT
AGCTGCACAA
CCTGAAGGTA
TGCTTTCACC
CACTATGGGA
ATTCATCACT
CCACCACGTT
TGTCGTCCGG
CCTCGTGTTG
CAAATAACAA

GGGATGTCAC
GGTGGTTGGG
GTACCTCCCA
GATGTTGGAC
ACTTGAAGGC
TCCCGTTAAC
AGTCGTTGGG
CAAAATCATT
GTGCGCGGAG
GGATACAGCG
TGCGTTTCGT
TCATTTTCCC
GGCTGTGCAG
TTTGGTGTCC
AGGCTGGCTG
TACCATTCAC
TGGACATTCC
CAACTCTGAT
AGGCTGCCTG
TGGTGGCTCA
CTCGGCTGCC
ATAGCACTTT
CTGATTTTCA
CTTGTACTCT
TCCGCTGGTT
CTGCCTCACC
GATAGGGCAT
TGGCCTTTCC
CAGCTACACA
TGTTGACGTC
TCGCCATGAC
CAATTGGTTT
CTCGTGGTTT
AAAACCAACA
CATGGCTACT
ACGCCCGTGT
GATCTCCTCA
AATGTGGTCT
GTCCAACATG
CATTTCATGA
TTGTTGGCGA
GCAATTGCTT
CAGCAACAGC
CACAGATTGG
GTTGACCCAC
CCTAATCACT
CGCCGTCTTT
GTCCTGGCGC
CTATCGTTGG
CCTAATCGAC
TTCAGCGGAA
AAGGTGCTTT
AGTCGCGGCC
TTCGGGTACA
GCAGTTGTTG
TCCAGATGCC
GAAAGTGCCG
CGTCCCGGCT
GGTGGCAGAA
CGGCAGGCAG
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14521
14581
14641
14701
14761
14821
14881
14941
15001

CAAAAAAATA
ATCATCGCCC
AACCCGGAGA
CCCAGTGAAC
ACTTGCACCC
CACCACACTG
CTTGGAGCTC
GTGCCTCTAA
GAACCACGCG

AGAAGGGGAG
AGCAAAATCA
AGCCCCATTT
GGCAATTGTG
TGTCAGATTC
TGCGCCTTAT
CTCAGTTTCA
GTCACCTATT
GCCGAAATTA

TGGCCAGCCA
GTCCAGAGGC
TCCTCTTGCG
TCTGTCGTCG
AGGGAGGATA
TCGCGCCACA
CAATTGGAAG
CAATTAGGGC
AAAAAAAARAA

GTCAATCAGC
AAGGGACCGG
ACCGAAGATG
ATCCAGACTG
AGTTACACTG
GCATCACCTC
AATGTGTGGT
GACCGTGTGG
AAAAAAAARAA

TGTGCCAAAT
GTAAGAAAAA
ACGTCAGGCA
CCTTCAACCA
TGGAGTTTAG
CATCGTGATG
GAATGGCACT
GGGTTTAGTT
AAAAAAA

GCTGGGCAAG
TAAGAAGAGA
TCACTTCACC
GGGCGCTGGA
TTTGCCGACG
GGCTTACATT
GATTGGCACT
TAATTGGCGA

Crnenanuct B 1aHHOW OOJNACTH AOJDKEH OCO3HABATh, YTO IOJIHMAAEHO3UHOBBIE XBOCTHI
KQXJOH M3 TE€HOMHBIX KOHCEHCYCHBIX IIOCJIEOBAaTEeIbHOCTEH MOIYT BapbUpPOBAaTbCA B
3aBUCUMOCTH OT YKa3aHHBIX BBILIE OCIEI0BATENILHOCTEN.

Wnentudukanys BapuaHTa Takke OblIa BBINOJHEHA AJST ONPENENIeHUs KOJHYEeCTBa U
94aCTOThl M3MEHEHUN HYKJIEOTHAOB B MOMYJBILMU BUpyca AN oboux naccaxkeil. B Tabmuue 16
nokasanbl 11 HyKJI€OTHAHBIX WU3MeHeHHiH, oOHapykeHHbIX B [184 u IT1100, mo cpaBHEHUIO C
KOHTPOJIbHOH nocyenoBaTeabHOCThIO. [llecTs 3 11 BapuaHTOB MOJIOKEHUSI COMIACYIOTCS MEXIY
naccakaMmu, 3a MCKJIIOYeHHeM 5 HykJeoTuaAHbIX u3MeHeHui B 1100, xoropeix Her B [184. DT
U3MEHEHUs] CBUAETEJIbCTBYIOT O TOM, YTO 4YyTb MEHEE NPUMEPHO IOJOBHHBI

BApPUAHTOB

cyOmony iy BO3HUKIIA TIPU maccake Bupyca ¢ 84 mo 100.

Tabnuna 16. Bapuants! nocnenosarenbHoctd PRRSV SD 11-21.

[Tonoxenue CnpaBouHas baza BapuanToB | Hacrora (%o momyJsimum)
6aza
P84 P100
811 T C 11,85 % 11,90 %
1,469 A G 8,45 % 5,29 %
3,235 A T 5,21 % 5,71 %
7,563 T C 97,46 % 96,73 %
7,760 C T ND 13,07 %
12,314 G A ND 22,39 %
12,911 C T ND 22,39 %
12,914 C T ND 8,53 %
14,039 T A ND 5,00 %
14,985 AG 1T 100,00 % 99,03 %
15,007 TA CG 97,73 % 96,38 %

ND = He oOHapyKeHO.

IIpumep 8.
Ienbr0 DAaHHOTO MCCIIENOBAHUS SIBJISIETCSI OLIGHKA OTBETA O3Bl M Hadajla MMMYHUTETA
(O0I) skcnepumenTanpHON MoauduIMpoBaHHOHN >kuBOM BakimHbl PRRSV B mcciaenoBanuu

BaKL[MHALMA-3apakeHne. BakIIMHbI OLIEHUBAIOTCS MO UX CIIOCOOHOCTH YMEHBINATh MTOBPEXKACHUS
103
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JIETKUX, BUPYCHYIO Harpy3ky B JIETKUX M KpOBU M KJIMHHUYecKUe NpusHaku. MccrneposaHue
npoBoauiiock Ha obopynosanuu BSL-2 B Veterinary Resources, Inc., KemOpumxk, AfioBa, ¢
UCIIOJIb30BAHUEM AHAJOTMYHBIX MPOLEAYP U YCJIOBHH, ONHWCAHHBIX B IpuMepax 2 HU 3.
JlaGopaTopHble aHaJIM3bl MPOBOIMINCE B BeTeprHapHOH AMarHOCTHUECKOH T1abOpaTOpUH IITaTa
AtioBa, Jiimc, AlioBa, kak omucaHo B mpumepax 2 u 3. Bocempaecsat (80) kiamHMYECKU
3M0pOBBIX, 14 mnam 15-7IHEBHBIX OTJIYYEHHBIX CBHHEH, KOTOpble OBbUIM CEPOHEraTUBHBIMU K
PRRSV, Opumn BimoueHsl B uccienoBanue. CBHHBM ObUIM PaHIOMU3HPOBAHBI B ONIHY U3
geTblpex rpynn JedeHuss (n = 20/rpynma). I'pynmel jedeHus BKIOUand —Iuianedo-
KOHTPOJMPYEMYIO Ipymnmy U Tpu rpynmbel no3 BakuuHbl PRRSV (2,7, 4,1 wmmu 5,1 logio
TCIDso/mm).

CBUHBY NOJyYaJIM COOTBETCTBYIOIIYIO BaKLIMHY HIIM IUTanedo BHyTpuMbImedHo (1,0 M)
B IpaByr 4dacTb wweu B Jlenp 0. BakuuHbl cocTaBieHsl A1 BKIOUeHHs mramMa SD 11-21
PRRSV, crabunusatopa u koHcepanta (reHtamuuuHa). OPTI-MEM® 1 VYwmeHbineHHast
CBIBOPOTOUYHAsI Cpela WCIOJB3YeTCsl B KaueCTBe CMELIMBAIOINEro pa3OaBuTers. BaxiuHbl
TOTOBSAIT C UCIOJIb30BAHUEM HCXOIHOTO BaKLIMHHOro Bupyca (MSV) Ha caMOM BBICOKOM YPOBHE
raccaxka, NpeaHa3Ha4eHHOro [Uisi mpousBoxacTBa (MSV+S5), BeIpalieHHOro Ha CTOKOBOM
pactBope ocHOBHBIX KieTok (MCS) Ha camom BbeICOKOM YypoBHe maccaxa (MCS+20).
Menuannyro uHQeKUUOHHY 103y KyiaeTypbl TkaHed (TCIDso) ansg Kakmoil BaKLMHBI
onpenessiin myrem 3apakeHus: kjaerok MARC-145. TTpu BakiuHanmu He HaOJFO1AI0Ch HUKAKHX
JIOKAJIbHBIX WM CUCTEMHBIX NMOOOYHBIX peakiuid. [1o cpaBHEHUIO ¢ M1anebo-KOHTPOIHPYEMO
TPYIION, BPEMEHHOE MOBBIIICHUE PEKTAIBHON TeMIIepaTypbl HAOMIOIANOCh Ha 21 JeHb Mociie
BaKLIMHALIMK BO BCEX TIPYyONax BakKIUH, HO OCTABaJOCh B MpeAeNax HOPMaJIbHOIO
(PU3MOJOTHUECKOr0 ANANa30Ha U He HaOJIFOAaIOCh TOCIIE 3TOTO.

Ha 28-it neHb nmocie BakKLIMHALUY BCEM CBHHBSIM BBOAMIIN 4 M1 (1 MuI/HO31pst 1 2 MJT B/M)
PRRSV-mramma NADC-20 (maccaxx 3) mpu 3,98 x 10* TCIDso/mn. Cpenuuii HpolLeHT
nopaskeHust Jjierkoro B rpymme mianedo cocraBun 54 %. YpoBeHb, NOCTUTHYTBHIA B 3TOM
HCCJIEZIOBAHNHU, CUUTAJICS a[JeKBaTHBIM JUJISl OLIEHKHU KaHIUJATOB BaKIIMHBbI.

Pe3ynbTaThl CTaTUCTUYECKOrO aHalu3a MoKasaTenel MOpa)KeHUs JIETKUX IMPHUBEACHbI B
tabmunax 17 u 18. OcHoBHOI 3¢ dexT nedenus Obu1 craTucTryecku 3Ha4nMbIM (P < 0,0001). V
BAaKLIMHUPOBAHHBIX CBUHEH BO BCEX IPyIINax 03 3HA4YEHHUs] MOPAKEHUsl JIETKUX 3HAUYUTEIbHO
Hiwke (P < 0,05), yeM y KOHTpPOJBHBIX CBUHeH (Tabmuua 17). JIuHeliHble M KBaagpaTHUHBbIE
KOHTPAacTbl He OBUIM CTATUCTUYECKH 3HAYUMBIMU. YMEHBIIEHHBIE JONH TPEACTABICHBI B

tabmune 18. YMeHbineHHast nons Oputa 3HaunTenpHOU st rpynm T02 (2,7 log), TO3 (4,1 log) u
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T04 (5,1 log) mo cpaerenuto ¢ rpymmoii TOl (rmaune6o). Bakumuamms ¢ T02, TO3 u TO04

yBenuunBajga BeposTHocTh Ha 0,9200, 0,9450 wu 0,9789 COOTBETCTBEHHO, 4YTO Y
BAKLIMHUPOBAHHOTO  JKMBOTHOTO ObUIO OBl MEHbIIE TMOPAKEHUH JIETKUX, 4YeM Y
HEBAKLMHUPOBAHHOTO KOHTPOJIBHOTO JKUBOTHOTO.
Tabauna 17. Cpennee 3HaUeHHE MOPAKEHHUs IETKHX
['pynna neuenus Ouenka’ CrannaptHas omubka |Cpennee’
TO1: Tlnane6o 0,8288 0,04258 54,33
T02: 2,7 logio TCIDso/mn 0,1804 0,04183 3,22%
T03: 4,1 logio TCIDso/mi 0,1650 0,04243 2,70%
T04: 5,1 logio TCIDso/mi 0,1662 0,04308 2,74*
'Apkcunyc nmpeo6pa3oBaHHOTO MPOIEHTHOTO BOBICUYCHHUS JTETKHUX.
’HenpeoGpa3oBaHHbIC CPEIHHE.
306paTHO TPeOOPA3OBAHHBIE CPETHHE.
*T01 mo cpasrenuio ¢ T02, TO3 unu T04 cymecrsenno otiamuatorcs npu P < 0,05,
Tabnuna 18. YMeHbleHHAs A0S - TOKA3ATEIH MOPAKEHUS JIETKUX

95 % JIOBEPUTENbHBIN
CpaBHeHHe TpyI YMeHbIeHHasT 10Tt

UHTEPBA
ITnane6o npotus 2,7 logio TCIDso/Mn 0,9200 0,7834, 1,0000
ITnane6o npotus 4,1 logio TCIDso/Mn 0,9450 0,8461, 1,0000
ITnane6o npotus 5,1 logio TCIDso/Mn 0,9789 0,9347, 1,0000

B nenp 42 sxkunkocte BAJI Obuta mosnydeHa acenTHYECKU W3 BBIPE3AHHBIX JIETKUX.

AnuxBory sxugkoctd BAJl momaBamum B ISUVDL nns qRT-PCR-ananusa mnpucyTCTBHS

HyKJIenHOBBIX KuCIOT PRRSV. Pesynbrarel mpuBenensl B Tabmune 19. BaknumaupoBaHHBIE

CBUHBH BO BCEX TPeX IPyIax 103 UMeNn 3HauuTebHO MeHblnue (P < 0,05) BUpycHbIe HArpy3KH

B JIETKUX [0 CPAaBHEHHIO C KOHTPOJIbHBIMU CBUHBSIMH. OCHOBHOH 3¢¢ekT neueHus: Obul

3raunrenbHbM (P < 0,0001).

Tabmuna 19.Cpennue reomerpudeckrie PRRSV-reHoMHbIx komuii/mit B xkunkoctd bAJI

[ 'pynmna nedenus

Ouenka'

CrannaptHas I 'eomerpuueckoe

ommbKa Cpennee’

95 %
MHTEpBAT

JIOBEPUTENbHBII]
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HuxHss BepxHsis

rpaHuia rpaHuLa
T01: ITnauebo 8,9071 0,2545 807351537 250619135 2600824971
T02: 2,7 logs 6,1271 0,2545 1340130* 416005 4317131
T03: 4,1 logs 6,2598 0,2545 1818858* 564612 5859320
T04: 5,1 logs 6,3339 0,2611 2157074* 649559 7163277

*TOl mo cpaBuenmo c¢ TO02, TO3 wmmm TO04 cymecrBeHHo oTmmuarorcs npa P < 0,05.
'HenpeoGpasoBaHHbIe CpeAHHE.

*OGpaTHO MPeOOPA3OBAHHBIE CPETHHE.

OOpasupb! kpoBu 1151 onpenenenus yposHer anturen PRRSV u supemun PRRSV Obun
coOpaHBl y BCEX HCCIEAYeMbIX >KMBOTHBIX B IOHU -1, 28 (mo 3apaskenusi) u 42. Cepoyoruro u
Bupemuto omnpenensii no meroguke MPA u qRT-PCR, coorsercrBenHo. Kak ompeneneHo
tutpoM anturen MDA, Bce cBUHBU ObUIM CEpOHETaTUBHBIMU B NieHb -1. 3Hauenus MDA Bo Bcex
BAKIIMHUPOBAHHBIX Tpynnax ObUtM 3HauuTenbHO Bbime (P < 0,05), yem 3Ha4YeHus B rpymmne
manedo B 00a nHs 28 1 42.

Hu onna cBuHBS He OblTa MONOXKUTEIbHA HA BUpeMuio B JleHb -1. Bo Bpems 3apakeHust
(28-i1 neHb) BCe CBUHBH B IIALE00-KOHTPOIMPYEMOIT IpyIine ObUIN OTPULIATENbHBIME, TOTAA KaK
95 %, 75 % un 89 % ceuneii B rpynnax T02, TO3 u TO4 Opun MOJOXKUTENBHBIMU U3-32 HAJTUYHS
BAKIIMHHOTO BUpyca. Bce CBUHBY BO BeeX rpynmax ObUIM MOJOKUTEIbHBIMU NOCHE 3apaKeHUs B
42-if neHb, HO 3Ha4YeHMs B BaKUMHHUPOBaHHBbIX rpymmax (T02, TO3 u T04) ObuiM 3HAYUTENBHO
ke (P < 0,05), yem 3HaYeHHsI B KOHTPOJIbHOM rpyrre miamnedo (TO1).

Bce wuccnenyembie SKMBOTHbIE B3BELIMBAINCH HHIUBUAYAJbHO B (YHTAX B JEHb
3apakeHusi (neHb 28) W JeHb BCKpbITHA (neHb 42) m ux Bec peructpuposann. CpenHee
exxenHeBHOe yBennueHne Beca (ADWQ) ompenessuioch 3a ClenyroInue Mepruoabl 3a IeHb 10
BaKL[MHALIUU 10 IHA 3apakeHus (¢ -1 mo 28 neHp); 1eHb 10 BaKIMHALIUH 1O THS BCKPBITUS (I€HDb
-1 nenp 42); u neHp 3apakeHus B J€Hb BCKpbITHA (AeHb 28 nmo mHs 42). OcHOBHOI 3¢dekT
nedennst Obul He3HauuTenbHbIM (P = 0,2304) no 3apaxenus (neHp -1 mo nHsa 28). Bo Bpems
nepuona 3apakeHus: (meHp 28 no nHA 42) W Ha NPOTSHKEHHH BCEro 42-IHEBHOTO Mepuona
UCCJIEIOBaHMS OCHOBHOMU 3¢ ekt nedenus Obut 3HauuTeNnbHbM (P < 0,0001). Jlns kaxkgoro w3
STHX JIBYX NEPHUOJIOB CBUHBU B BAKLIMHHUPOBAHHBIX IPyMIax yBeauuusaiu sec 6ombire (P <0,05),
YeM CBHUHBH B IUIALE00-KOHTPOIUPYEMOIT rpymrie.

Bcex KMBOTHBIX OLIGHMBAaJM HA YIHETEHHOE COCTOsIHME, COCTOsIHME Tela U
pecnupaTopHBIA IUCTPECC €KEAHEBHO B TedueHue 14 mHeil mocne 3apaxenus (nHu 28-42) u

OLCHUBAJIM MO KaAXAOMY KIMHHYECKOMY IIPU3HAKY. Ilokazarenb YTHETCHUS, IMOKa3aTeib

106



10

15

20

IBIXaHUS M TIOKA3aTeNH COCTOSHHUS Teja ObUIM CYMMHPOBaHbI MO BpeMeHH. KimHuueckue
OLIEHKH TaKkke ObUTH CYMMHPOBAHBI B TEUEHUE THSI TSI KAJKIOTO JKUBOTHOrO. B 8 neHb 3HaueHus
B TO2 u TO04 6pum 3naumtenvHo Hmke (P < 0,05), yem 3Ha4YeHHs B KOHTPOJILHOH TpyIIIe
manedo (T01). B nenp 9 3nauenus B TO2 Obutn 3HaunTensHO HIpke (P < 0,05), yem 3HaueHUs B
TOl. B nuu 10-14 3nHadeHus BO Bcex BakUuMHMpOBaHHBIX rpymmax (T02, TO3 u T04) Obum
3HaunTenbHO HIke (P < 0,05), uem 3Hauenus B TO1l. He Obuto HMKAKOro BJIMSIHHUS JO3bI Ha
KJIMHUYECKHUE MPU3HAKH.

B 3akmroueHue, Bce ypoOBHH 103bl BakUWHBI 3¢ ¢ekTuBHbl B cHkeHun (P < 0,05)
JIETOYHBIX NMOPAKEHUH, BUPYCHOH HArpy3KH B JIETKUX, BUPEMHUH U KIMHUYECKHX CHMIITOMAX.
MecTHOW WM CUCTEMHOH NOOOYHOM peaklUh Ha BaKLHMHY IPH JIOOOM ypOBHE 03Bl HE
HaOmonanoce. [lonydyeHHOE penMyecTBO 3P PEKTUBHOCTH BAaKLIUHBI SBJSIETCSA 3HAUUTEIbHBIM
yayumenueM (P <0,05) B cpeqHeM THEBHOM YBEJIMUEHUH BECa [0 CPABHEHUIO ¢ KOHTPOJIbHBIMU
KUBOTHBIMHU. Takum oOpaszom, 28-nHeBHOe Havano ummyHutera (OOI) mocruraercst y cBUHEH,

BAaKLIMHUPOBAHHBIX B Bo3pacte 14-15 nueil.

B xauectBe mrora B Tabmune 20 mepedncieHsl pasiuuHble mTamMMbl BupycoB PPCC
BaKILIMHBI U CCUIKM HA UX KOHCEHCYCHbIE T€HOMHBIE nocnenoBaTenbHocTh kK IHK.

Tabmuna 20. PPCC BakIIMHHBIN BUPYCHBIN IITAMM.

Mramm ITaccax | Homep Howmep Howmep SEQ ID JnuHa
Iocryna noctyna kJIHK

ATCC GenBank (xonu4ecTBO

OCHOBAHHUN)
SD 95-10 | P83 HET KU131565 | SEQ. ID NO:1 15386
SD 95-47 | P83 HET KU131564 | SEQ. ID NO:2 15444
SD 98-163 | P83 HET KU131563 | SEQ. ID. NO:3 15013
ND 99-14 | P83 HET KU131562 | SEQ. ID. NO:4 15444
P84 HET KU131567 | SEQ. ID. NO:10 | 15444
P100 PTA-122675 | KUI131569 | SEQ.ID. NO:11 15444
SD 02-10 | P83 HET KU131561 | SEQ.ID. NO:5 15423
SD 03-15 | P83 HET KU131560 | SEQ. ID. NO:6 15078
SD 04-89 | P83 HET KU131559 | SEQ. ID. NO:7 14885
MN 05-68 | P83 HET KU131558 | SEQ. ID. NO:8 15434
SD 11-21 | P83 HET KU131557 | SEQ. ID. NO:9 15047
P84 HET KU131566 | SEQ.ID.NO:12 | 15047
P100 PTA-122674 | KU131568 | SEQ. ID. NO:13 15047

ITPUMEP 9
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Ienb 3TOrO MCCIENOBaHMS COCTOSIA B TOM, YTOOBI NMPOJEMOHCTPUPOBATH PEBEPCHIO K
BUPYJIEHTHOCTH HMCXOAHOro BakuuHHOro supyca (MSV) SD 11-21 X+1 penpomyKTHBHO-
pectiuparopHoro cuaapoma ceuHelt (PRRSV), mopnuiimpoBaHHOro JKMBOTO BUpYyCa y CBHHEH.

B o0mei#i cnoxHOcTH BoceMbaecAT (80) KIMHHYECKH 3I0pPOBBIX, 14-15-mHEBHBIX
OTJIy4eHHBIX CBUHEH, cepoHeraTuBHbIX K PRRSV u orpunarensubsix nas PRRSV ¢ nomornsto
RT-qPCR, Obutn BKIIIOYEHBI B 4YETBIPE OTAENBHBIX OOpaTHBIX maccaxa. B kaxmom oOpaTHOM
raccake COIepKajaoch ABaALaTh CBUHEH ¢ 10 CBUHBSMU B KOHTPOJIBHOM rpymnme U 10 cBuHbsIMU
B rpynne «MccnenoBarensckuii BerepuHapHsiii npoaykt» (IVP). Ceunbu Obutn pacnpeneneHbl
CllydaifHbIM 00pa3oM B rpymmy jedenus mudo B J1-2, mudo B J[-1. B obparHom maccaxe 1 (BP),
IVP coctosima u3z SD 11-21 MSV X+1. B BP 2-4 IVP cocrosina u3 PRRSV, BeimeneHHoro us
Oponxo-anmbBeosisipHoro jaBaka (BAJI) w3 cBuHel B mnpeapiaymeM OOpaTHOM TacCaske.
KonrponeHeiM mponykrom Obin Hatpuii-pochatabiii Oydep (PBS). JKuBotHoe cumranoch
KJIMHU4YeckH 3aTpoHyTeIM PRRSV, ecinn oHO nposiBisAio mMUpekcuro U KIMHUYECKHE MPU3HAKH,
xapaktepHbie 1 nHpexkunn PRRSV; oHo ymepio nnu 6suto ynaneno uz-3a PRRSV Ha ocHoBe
AMArHOCTHYECKOTO OTYETa; HII OHO UMEJIO IpyOble MOpayKeHus JIeTKuX, cBsi3anHble ¢ PRRSV.

Tutp PRRSV SD 11-21 MSV cocrasmsn 3,3 logio TCIDso (796-70-23Sep14). MSV X+1
ObU1 CreHepupoBaH I JOCTYDKEHMS YPOBHS THTPAa TUIMYHON 03Bl BAKIMHBI, BKIIOYAs
w30bITOK. Jlyisi TOro, 4roObl reHepupoBaTh X+1, koH}0HTHBIE KieTku MARC-145 Obutn
UH(pHULIPOBaHBI UCXOMHBIM BaKUUHHBIM BHpycoM PRRSV (MSV) SD 11-21 (796-70-23Sep14) u
PRRSV SD 11-21 X+1 cobupanu, xorma Habmonaaock donee 95 % uuronaruueckoro g dexra
(CPE).

B nenp O cBusbsim B rpymmne IVP BBomwim 1,0 mun IVP unTpanasansHo (w/H, 0,5
Mi/HO3.ps1). CBUHBM HAOJIONATHMCh €XKETHEBHO HAa KJIMHHYECKHE TpPU3HAKH (YTHETEHHE,
pecrnupaTopHOe COCTOSIHME M COCTOSIHHME Tejla) U MUpeKcuro B TeueHue 14 nueii B BP 1-3 u B
teyenne 21 qus B BP 4. CBunbu Obutn monBeprayThl 5BTaHasuu B D14 B BP 1-3 u B D21 B BP 4.
Jlerkue BbIpe3aJid W OLEHUBAIM HA Haju4ue TPyObIX TMOBPEKICHUN JIETKUX. bpoHXO-
anbBeoJisipHbIi aBak (BAJI) cobupanu u ananusuposanu 1t PRRSV ¢ momomsio RT-qPCR u
nposoawu Beiaenenne Bupyca. (Tabmmua 21). RT-qPCR npoBoauiu ¢ ucnonb3oBaHreM Habopa
RT-PCR EZ-PRRSV MPX 4.0 (Tetracore). Kunakoctu BAJL, monoxurensHeie Ha PRRSV ¢
nomomibto RT-qPCR, KOHIEHTpHUPOBAM C TMOMOINBIO TMOAYIIKKA Caxapo3bl U OOBEAMHSIIU.
O6benunennsiii MaTepuan tectuposain Ha PRRSV ¢ momomsio RT-qPCR, a tutp onpenensiu
muronatndeckuM 3¢pdexkrom (CPE) mepen BBeneHueM CleAyroLed TIpynmne >KUBOTHBIX.

HecnocoOHOCTe M30/MMpOBaTh BHUPYC Y JKUBOTHBIX IOCJIE OOpPAaTHOTO TMaccaka CUYHTAJIC

108



10

15

20

25

crabmnpHOo MSV u He Bo3Bpamanace k BupyieHTHoctd. PRRSV, mpucyrcrtByrommii B
obbvenuaeHHO skunkoctu bAJI U3 mocneqHero oOpaTHOro maccasxka, KOTOpbId TECTHPOBAJICS KaK
nojoxurenbHblii ¢ momompio RT-qPCR, cpaBHuBancs kak (EHOTUIIMYECKH, TaK U
reHotunuyuecku ¢ PRRSV B opurunansaoit MSV X+1. @enorunuyueckoe CpaBHEHHUE MPOBOAIIN
merongoMm M®PA ¢ wucnonb3oBanneM crenupudeckoro PRRSV anTutena, a reHorummueckoe
CpaBHEHUE IPOBOANIIY yTEM CPABHEHUSI TEHOMHOTO cekBeHnpoBaHus reHa ORFS.

Turp Bupyca mma MSV X+1 cocraBman 8,2 logio TCIDso/mn. MenuanHyro
uHpexronHyo 103y KyabTypsl Tkaned (TCIDso) mns kaxmoro BUpyca OINpPENeNsan MyTeM
uHpuuuposanuss kiaerok MARC-145 10-kpaTHpIM CcepuiiHBIM pa3BeIE€HHEM BHpyca U
MHKyOamy WHQUIMPOBAHHBIX KJIETOK B TedeHue 4 nHeil. B koHLe nHKyOalmoHHOro nepuona
KQXIyI0 WHQEKLUIO MPOBEPsUIM HAa HAJIW4YMe WJIH OTCYTCTBHE HHIYLHMPOBAHHOIO BHPYCOM
uronarudeckoro s¢dexra (CPE) u oneHnBamm kak MOJOKUTENbHBIH WM OTPHULIATENBHBIN.
CoOpaHHble JaHHBIE 3aTE€M HCIIOJIb30BAJIN JJIS pacdeTa TUTPA BUPYCa C UCMOIb30BAaHUEM METO/A
Puna-Mronxa anst pacuera TCIDso u coobmanu o Hux kak o logio TCIDso/mi. [Torenman MSV
X+1 mpeBbllIan OXHIAEMYIO LEJNEBYIO A03y BbIOpoca MpoaykTa. THTpbI BHUpyca BeIECTBa,
BoguMoro B BP 2 u 3, cocrasmsmu 2,1 u 2,6 logio TCIDso/Ma cooTBeTcTBEHHO. Matepuan,
BBOAUMbIN B BP 4, O6bu1 orpunarensubiM 1yiss CPE. Hu onHa cBuHbs, koTOpoii BBOAMIU [VP B
M00OM M3 4eThIpeX OOpaTHBIX Maccaked, He ObUla TMOJIOKUTEIbHOH UIS ONpEeNeNeHus Ciydast
knHnYecknx nopakeHnii PRRSV cBunbn. Kpome Toro, Obuto mNOKa3aHO, 4YTO BUPYC U3
oObenuHeHHON skuakocT BAJl W3 mocieqHero MOJIOMKUTENbHOrO OOpaTHOro maccaka
¢denorunuyeckn nompodbeH MSV X+1 u reHorunmuecku coorBercTtByeT MSV X+1 mpu
cpaBHenuu reHa ORFS.

JTO WucclefoBaHHUE AEMOHCTPUPYET OTCYTCTBHE PpEBEPCHUU K BHUPYJIEHTHOCTH U
MOATBEPIKIAET NeHETUYECKYI CTaOWIBHOCTh MCXOAHOTO BakUuHHOrO Bupyca SD 11-21 X+1
BaKLMHbl  TPOTHUB  BHpyCa  PENPOAYKTHUBHO-PECHHPATOPHOTO  CHHAPOMA  CBHUHEH,

MOAU(PUIUPOBAHHOTO JKUBOTO BHPYCa, BBOAUMOrO 14-15-1HEBHBIM CBUHBSIM.

Tabnuua 21. Beinenenue upyca u3 skuakocti BAJI myrem oOpatHoro maccaxa

WHnuBuyanbHbIe obpasiel | O0ObeNUHEHHBIE  MOJIOKUTETbHBIC

sxkunkoct BAJI obpa3ubl sxugkoctu bAJT
Konunuectso

Konunuectso Tutp

MTONOKHTENBHBIX | | o O HTETIPHBIX 00BEeAMHEHHOTO
00pa31os RT-qPCR (+/-)

obpasuoB  RT- BHDYCHOLO MaTepuaja

y qPCR py (logio TCIDs0)
OOpaTHbIii accax U30JIATa
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1 5/10 3/10 TonoxurenbHsii | 2,1

2 3/10 2/10 TonoxurenbHsi | 2,6

3 3/10 0/10 Otpunarensusiii | OTpuLaTeNbHBIN
4 0/10 0/10 NA NA

NA - HenmpuMeHUMO; Bce otnenbHble xkuakoctu bAJI uccnenosanu kak ¢ momortrsto 1P, Tak u
C UMMYHO(IIFOOPECIIEHIINEH, TO3TOMY ITyJl HE TeHEPHPOBAJICS.
ITPUMEP 10

Ilenbto sTOrO wuCCnenoBaHus OBUIO OLEHWTh BBIICICHUE U Iepefady BHUpPYCa
perpoaykTuBHO-pecniupaTopHoro cuHapoma ceuHedr (PRRSV) SD  11-21 wucxomgHoro
BakIMHHOrO BUpyca (MSV) OT BakUMHHPOBAHHBIX IO WHAMKATOPHBIX XMBOTHBIX. [[BaauaTte
(20) xMHMYECKH 3A0POBBIX, 14-THEBHBIX, OTIYYEHHBIX CBHHEH, cepoHeratuBHbIX K PRRSV un
orpunarenbHbix kK PRRSV mo RT-qPCR, Opumn BkroueHs! B uccienosanue. B D-1 cBuHbH
dusnueckn  UCCIENOBANIMCH U CIOy4alHbIM ~ 00pasoM  pacmpenesuiuch  Jmbo B
WHIMKATOPHYIO/KOHTPOJIBHYIO Tpymmy, aubo B rpynmy jedeHns PRRSV SD 11-21 MSV X+1.
PRRSV SD 11-21 MSV X+1 renepupoBanyu, kak B npumepe 9. CBUHBH ObLIH pa3MeLIeHbI B
3aroHax ¢ 4 CBUHbBSIMH/3arOH, KayKIbIi 3aTOH COAEPIKaJl IB€ CBUHBH/TPYIINA JICUSHHUS.

B DO cBunbu B rpynme sedeHuss MSV X+1 Opumn  BakuuuHupoBanbl 1,0 mi
BHYTPUMbBIIIEYHO (B/M) B TpaBOH YacTH INEH, TOrJAa KaK WHAMKATOPHbIE CBUHBH He
MOJBEPTaINCh JiedueHnt0. Ma3ku U3 Hoca M 00pasibl CbIBOPOTKU cobupanu B D-1, D3, DS, D7,
D10, D14, D17 u D21 u tecrupoBamiu Ha PRRSV ¢ momometo RT-qPCR. B D21 cBuneit
T'YMaHHO YCHIIUSUTH, a JIETKHE BbIpe3anu. bponxo-anbBeossipHblid naBak (BAJI) Obu1 cobpan
acenrtnuecku U tectuposaics Ha PRRSV ¢ momomsio RT-qPCR. Kpome Toro, oOpasupl TkaHu
Obutn  COOpaHbl W3 JIETKHX, CEJIe3€HKH, MHHOAJIWHBI, THMyCa M TPABOrO U JIEBOTO
TpaxeoOPOHXUAIBHBIX JIUM(PATHYECKHX y3JI0B U ObutH mpoTecTupoBaHbl HA PRRSV ¢ nmomorbro
RT-qPCR. Ecnu obpaser TkaHM UMeJ MOJIOKUTENbHBIN pe3ynbTat 1t PRRSV ¢ momomreio RT-
qPCR, o0paserny mnomeeprajy TECTHPOBAHHIO HWASHTHYHOCTH C TIOMOINBED T€HOMHOTO
CeKBEHHUpOBaHUs C ucnoib3zoBaHueMm ydactka ORFS5 u cpaBHuBanu ¢ ygactkom ORFS MSV
X+1. Bec Tena 6bu1 cobpan B D-1 u D21.

JleBATb W3 AECATH BaKUMHHPOBAHHBIX cBHHEH (90 %) mmenu mo kpaliHeW Mmepe OAuH
Ha3aJIbHBIA Ma30K nonoxuTenbHbii Ha PRRSV B Teuenne 21-n1HEBHOTO nepruoaa UCCIeI0BAHUS.
Hexoropeie cBunbM (4/9) Bce eme BBIAENSUIM BakUMHY B KOHLE 21-THEBHOro mepuoaa
uccienoBanus. Bce BakUMHUPOBaHHbIE CBUHBU ObUTH BupeMmudeckumu ot D3-D21. Kpowme Toro,
Bce xkunkoctu BAJI u 00pa3ipl TKaHeH OT BaKIIMHUPOBAHHBIX CBHHEH OBUTH MOJIOKUTEIbHBIMU

Ha PRRSV c¢ nomompio RT-qPCR B D21. Hyxkneoruanele nocnenosatenpHoctd PHK,
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BBIIIEJICHHON M3 00pa3loB TKaHu, mokazann 99,67-100 % cxoncteo ¢ MSV X+1, uto yka3biBaeT
Ha €AMHCTBEHHBbIN BUPYC, NPUCYTCTBYIOIIMI y CBHHEW, MOJIYYEHHBIX M3 BAaKLMHHOIO BUPYCA.
OnHa n3 necsitm MHAMKATOpHBIX cBUHEH (10 %) cuMTanace MONOKUTENBHOW HAa BAaKIWHHBINA
Bupyc. OnMH Ma3ok W3 HOca OBbLI MOJIOKUTENbHBIM B TeueHue 21-1HeBHOro mepuona ordopa
obpasuoB. Hu omun oOpasern ceiBopoTkH, obpaszen xunkoctd BAJI umm otbop obpa3LoB TkaHU
He ObuT mporecTupoBaH Kak nosnoxkutenbHblii HA PRRSV ¢ momomeio RT-qPCR y moboit u3
VHJVMKATOPHBIX CBUHEH.

MSV X+1 BpiaensoT U3 BaKIIMHUPOBAHHBIX )KMBOTHBIX B TEUEHHUE MO MeHbIlel Mepe 21
nus nocne BeeneHus. Ilepenaya MSV X+1 oT BakUMHUPOBAHHBIX UHIWKATOPHBIX >KUBOTHBIX
OrpaHUYEHA, TaK KaK BHUPYC BaKIMHbI HE ObLI OOHApPYXXEH HU y OJHOTO M3 HMHAMKATOPHBIX

JKUBOTHBIX 3a NIpeAciaMu OAHOI'O MOJIOKUTEIIBHOI'O HAa3aJIbHOT'O Ma3Ka.

ITPUMEP 11

Ilenpro maHHOTO HCCIEAOBaHMS ObUIO OLEHUTH 3PPEKTHBHOCTh SKCIEPUMEHTAIBHOM
BakIUHbBI ¢ MoauduuupoBaHHbIM kuBbIM PRRSV, conepskamueii mramm PRRSV tumna 2 (SD 11-
21), mpu 4,45 logio TCIDso/mi, korma BBOAWJIM CEPOHETaTHBHBIM |4-THEBHBIM MOpPOCATaM
PRRSV, kotopble BHoCnencTBuu ObUIH 3apa’kK€Hbl COBPEMEHHBIM BHPYJEHTHBIM ILITAMMOM
PRRSV trmna 2 (NC-174). Bupyc NCRS-174 PPCC Obu1 BbizneneH u3 00pas3ioB ChIBOPOTKH 9-
HEJeNbHbIX CBHUHEH, CTpPAJalOUINX pPEeCNUPATOPHBIMU CHMITOMaMH Ha CBUHOQepMe B
Xappence, Cesepnasi Kaponuna. [TonpoOHbIME CHMIITOMATHYECKUMU HAOIOIEHUIMHU C (HEePMbI
ObUTH aHOPEKCHsI, JIETAprHsi, TUIEPITHO3, onblmKka, 15 % 3aboneBaeMocTh U 5 % CMEPTHOCTB.
BakuuHy OIeHMBAM MO €€ CIOCOOHOCTH YMEHBINATh MOBPEXKICHHS JIETKUX, BHUPYCHYIO
HArpy3Ky B JIETKHX ¥ KPOBH U KJIMHUYECKHE TIPU3HAKH.

Copok (40) kIMHUYECKH 30POBBbIX, 14-IHEBHBIX OTIYYEHHBIX CBHHEH, KOTOpBIE OBLIH
ceponeratuBHbiMi K PRRSV, Obutn BrIFOYeHBI B wuccienoBaHue. CBHHEW OIEHUBAIH IO
YMEHBLICHHUIO MACChI TeJIa U CITyYalHbIM 00Pa30M OTHOCHIIUCH K OHOW U3 BYX TPYIII JCUEHHSI
(n = 20/rpynma). I'pymnmel leueHus] BKJIIOYAIN SKCIEPUMEHTAIBHYIO BAKIIMHY M KOHTPOJBHYIO
rpynny ¢ 1oranedo-cpaBHeHneM. CBUHBH ObUIM  pasMEIIEHbl B TPYIY JICYCHUS IS
NPEIOTBPALICHUST BO3ACHCTBHUS M3-32 BBIACICHUS BAKLIMHHOTO BHUPYCa IO MOMEHTA 3apayKeHHUS.
IIpu 3apakeHUN CBHHEH CMEIIMBAIN TaKMM 00pa3oM, YTOOBI B 3aroHe ObUIO J1B€ CBHHBH U3
KK O IPyMNIIbl JEUYCHUS.

CBuHBM mONy4any BakUUHY WM TUtanedo BHyTpumbiedHo (1,0 mi) B mpaByr 4acTb

mreu B Jlenb 0. O6pasusl kpoBu cobupanu B aau -1, 28, 35 1 42 U CBIBOPOTKY TECTHPOBAIU HA

111



10

15

20

25

30

ypoBHu aHtuten PRRSV ¢ nomommpio UPA u a5 BUpyCHON Harpy3ku MyTeM KOJIMYECTBEHHOMN
[P (qQRT-PCR). Ha 28-ii nenp Bcem cBUHBSM BBOAMIN 4 Mit (1 Mi/HO3ps 1 2 MJI B/M) IITAaMMa
PRRSV NC-174 (nunus 1, maccax 3) mpu 1.3 x 10° TCIDso/mn. KnuHuueckue OLEHKH,
XapaKkTepU3yIoLIe PeCIUPaTOPHbII TUCTPECC, YTHETEHUE U COCTOSIHUE TeNa, PErUCTPUPOBAINCH
exemHeBHO ¢ 28 1o 42 nenb. CBUHEH B3BEIIUBAIN B A€HD -1, 28 1 42, 4TOOBI OLIEHNUTH MPUOABKY
B Bece. CBUHBM OBLIM MOABEPTHYTHI 3BTAHA3UU B JIeHb 42, Jerkue ObUIM BbIpE3aHbl, U Oblia
olpeieNieHa CTeNeHb NopakeHus Jerkux. JKunkoctb Oponxo-anbBeossipHoro jasaxa (BAJI)
cobupanu B neHb 42 u recrupoBanu Ha PRRSV ¢ momomeio qRT-PCR.

IIpu BakumHAUMKM HE HAOMIONANOCH HUKAKUX JIOKAJIbHBIX MM CHCTEMHBIX MOOOYHBIX
peakuuii. DKcrnepuMeHTanbHas BakuMHa Obina 3¢ddexTuBHON mpu cHmwkennu (P < 0,05)
NPOLIEHTA JIErOUHBIX MoBpexaeHn (45,9 % B koHTpose npotusB 4,0 % mpu BaKIMHALMH),
BHUPYCHOM Harpy3ku B jierkux (cHuxenue 95 %), supemun (uepe3 14 nHeli mocie 3apakeHusi) u
KJIMHUYECKUX MpU3HAaKoB. OlleHKa YMEHbLIEHHOH JOJM JaHHBIX MOPa’XEHUs JIETKUX I0Ka3aa,
YTO BAaKIMHALMS yBEIHYIIA BepOATHOCTh Ha 0,9368, 4yTO BaKIMHUPOBAHHOE JKHMBOTHOE Oyner
HUMETb MEHbIIE IOPAKEHUN JIETKUX, YeM HEBAKLIMHUPOBAHHOE KOHTPOJIBHOE KUBOTHOE.

IMonyuennoe mnpeumyuiecTBO 3(PPEKTUBHOCTH  BaKLUUHBI  OBLIO  3HAYMTEJBHBIM
yayuiienueM (P < 0,05) B cpeqHeM THEBHOM YBEJIMUEHUH BeCa MO CPABHEHHUIO ¢ KOHTPOJIbHBIMH
xuBOTHBIMH (0,43 nipotus 0,25 Kr/neHp) B TeueHue 14-1HEBHOTO MEPUONA 3aPaKESHHUS.

B 3akmrouenue, BBeneHue sKkcriepuMeHTaibHON BakiuHbl PRRSV, conepikareit mramm
SD 11-21, B Buzme oxmHoit mo3bl 1,0 My ansg paHee He MOABEP)KEHHBIX SKCIepUMeHTaMm 14-
ITHEBHBIX CBUHEH, ObUIO Oe3omacHbIM M 3(P(PEKTUBHBIM NPOTHB 3apPa’KEHUS COBPEMEHHBIM

nojeBbM mwrammoM PRRSV NC-174.

ITPUMEP 12

Ienb 3TOro MCCHENOBaHMS COCTOSJIA B TOM, YTOOBI MOATBEPAUTH HE MeHee 26 Henesb
(182 ngHs) MMMyHHTETA SKCIIEPUMEHTAIBHON BAaKIWHBI ¢ MOJU(PUIIMPOBAHHBIM KUBBIM PRRSV,
copepkameit mramMmm PRRSV Ttuma 2 (SD 11-21), npu 4,45 logio TCIDso/mi, korna BBOIUIH
cepoHeraTuBHbIM 14-nHEBHBIM mopocsitam PRRSV, koropbie Bnocnenctsuu OblH 3apa’keHbI
BupysieHTHBIM mTaMMoM PRRSV tuna 2 (NADC-20). BakuuHy oLeHHBAJIN 1O €€ CIIOCOOHOCTH
yMEHbUIAaTh MOBPEXKAEHUS JIETKUX, BUPYCHYIO HAarpy3Ky B JIETKMX U KPOBH U KIHMHHYECKHE
npusHaky. LllecTpaecsaT yerbipe (64) KIMHUYECKU 310POBBIX, 14-THEBHBIX OTIYYEHHBIX CBUHEM,
KoTopble ObuTH cepoHeraTuBHbIME K PRRSV, Obumn BKitOUeHBI B uccnenoBanne. CBUHBH ObLIH

3a0JI0KMPOBAHBI MOJACTHIIKOHN U CITydaiiHbIM 00pa3oM Ha3HA4YeHbI B OJHY U3 ABYX IPYIIII JCUSHHSI
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(n = 32/rpynmna). I'pynmbel JedeHHWs BKIIOYAIN 3KCHepUMeHTanbHyr Bakuuay (T02) u
KOHTPOJBbHYIO Tpymnmny ¢ ruanedo-cpasaeHuem (T01). CBuHbM ObUIM pa3MelIeHbl B TPYIIY
JieYeHus JJIs1 IPeNOTBPaLleH s BO3AEHCTBYS 13-3a BbIENEHUs BAKLIMHHOTO BUpyca O MOMEHTa
3apaxkenusi. [Ipu 3apakeHUN CBHHEW CMEIIWBAJN TakuM 00pa3oMm, 4TOOBI B 3aroHe OBLIO NIBE
CBUHBU U3 KaXI0H IPYIIIbI JIEYEHHUSI.

CBuHBM MONyvanu BakLUHY WM IUtanedo BHyTpumbiieyHo (1,0 mi) B mpaByro 4acTb
meu B Jenb 0. OOpa3ubl kpoBu codupanu B auu -1, 28, 112, 168, 181, 189 u 196 u ceIBOPOTKY
TecTupoBaiu Ha ypoBHH aHTuTen PRRSV ¢ nomombro MDA u 115 BUPYCHON HAarpy3ku ImyTeM
xonnuectBeHHol I[P (qRT-PCR). Ha 182-ii nenp Bce cBuHBM Oblu 3apaskeHbl 10 mu (4
mi1/Ho37aps u 2 M B/M) PRRSV mramma NADC-20 npu 10%7 TCIDso/mn. KnuHuueckue OLeHKH,
XapaKTepU3YIOLINe PeCIUPAaTOPHbIN TUCTPECC, YTHETEHUE U COCTOSIHUE TeNa, PETUCTPUPOBAINUCH
exxenHeBHO ¢ 182 mo 196 nenp. CBuHBM ObUTM MOABEPTHYTHI 5BTaHa3MU B 1eHb 196 (14 nHeit
TIOCJIe 3apa’keHus1), Jerkue ObUIN BhIpe3aHbl, U ObUla ONpeneieHa CTeNeHb MOPAKEHHs JIETKHX.
XKunkocts Oponxo-anbeeossipHoro naBaxa (BAJI) cobupamu m Tectupoamum Ha PRRSV ¢
nomombio qRT-PCR.

DkcnepuMeHTabHasl BakLuHa Obuta d¢dexruBHON npu cHkennn (P < 0,05) mpouenTa
aerounblx nospexxaenuit (12,3 % B xontpone mporus 1,1 % mnpu BakumHaumum).  OueHka
YMEHBLIEHHON MAOJM JaHHBIX MOPaKEHWsl JIETKUX IIOKa3ala, 4TO BaKLMHALMS YBEJIUYUIIa
BEpOSITHOCTh Ha 0,6560, 4TO BaKLIMHUPOBAHHOE JKUBOTHOE OyleT MMETh MEHbIIEe MOpa*KeHUH
JIETKUX, Y€M HeBaKLIHHUPOBAHHOE KOHTPOJIbHOE KUBOTHOE.

Pe3ynbrarhl 3TOro uccieaoBaHus TMOATBEPAMIIM, YTO BBEIEHHE 3KCIEPHMEHTAaIbHOMN
BakiuHbl PRRSV, conmepxameit mramm SD 11-21, B Bunme omHoit go3el 1,0 mi y paHee He
NOABEPXKEHHBIX ~ OKCIEPUMEHTaM  14-THeBHbIX CBHHEH, ObUIO 3P (EKTUBHBIM TMPOTUB

BUpYyJIeHTHOTrO 3apakeHuss PRRSV, nposenenHoro uepes 26 Henens.
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CITUCOK ITOCJIEJIOBATEJLHOCTEM

<1l60>

<210>
<211>
<212>
<213>

THUIL:
<400> 1

atgacgtata
ggtacagccc
tttaggggtc
ccctttaacc
catggcggag
gaatctccaa
ccggtggacyg
gctttctgeg
aatggtgcgg
ggctctacaa
agtggccgtt
tgtgttaacc
gtgtgctatg
gaaagtctcc
gttgaagttg
gtccaagttt
cggctgecte
gctceccegecyg
caagcatggt
agtgaccgac
ccgccactte
tagggttgag
cagtcacaag
catggtcgcet

tgccgacgcet

SEQ ID NO 1
TJIVHA :

15386
IIHK

ggtgttggcet
aaaacttgct
tatccctage
atgtctggga
ggccaagtct
gttccecgage
ttgccacgtg
atcttcccaa
gtcgctgceg
gtttatgaac
ttcgccaact
aatctaccgce
gctgacatct
tgggccecte
attgcgaacc
accttcatag
cccgetgata
gaagtccagc
gtctctggcea
gtacatggac
aggctggcgg
cccaatacat
tggtacggtyg
catcgcgcett

aacaaggctg

HOMEP SEQ ID NOS:13

ctatgccatg
gcacggaaac
accttgcectte
tacttgatcg
actgcacacg
ttggagtgct
cattccccac
ttgcacgaat
agatttacag
ggggttgcceg
ccctacatgt
tccecgecagag
atgacatcgg
gtggcgggga
gactccacat
ccccecgggag
ctgttcctga
acaaagaaat
agtacctaca
ctatcgtcat
aagaacctag
caccactggc
ctggaaggag
tgtccgeteg

agcatctcaa

HckyccTBeHHAd NOCJHEONOBATEJIBHOCTD

acatttgtat
gccctteegt
cggagttgca
gtgcacgtgt
atgtctcagt
gggcctattt
tgtcgagtgce
gaccagtgga
agccggccag
ctggtacccc
gagtgacaaa
gcccaagcct
tcatgacgcce
tgaagtgaaa
ctcectteecg
tggtgtctce
aggaaactgc
tcgctatget
gcggaggctg
acagtacttc
cctececetggg
tggcgaggat
agcaaggaaa
tgaaacccag

gcactactct

114

agtcaggagc
gacagccctce
ctgctttacg
acccccaatg
gcacggtctc
tacaggcccg
tcceceecgecg
aacctgaact
ctcacccctg
attgtcggac
ccttttcegg
gaagactttt
gtcatgtatg
tttgaaaatg
ccccaccacg
atgcgggttyg
tggtggcgcet
aaccaatttg
caagttaacg
tctgttaagg
ttcgaagacc
gggaagatct
gcacgttctg
caggcaaaga

ccgcccgecg

tgcgaccatt
ttcaggggag
gtctctccaa
ccagggtgtt
tcettectet
aagagccgct
gggcttgcetg
ttcaacaaag
cagtcttgaa
ctgtccctgg
gagcaactca
gcccttttga
tggccggaga
ttcccaagga
tagtggacat
agtgccaaca
tgttcgactce
gttatcaaac
gtctccgagce
agagttggat
tcctcagaat
tcecggtttgg
gtgcgaccac
aggacgaggg

aagggaactg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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tggttggcac
ccttceccecgaa
catccaaatc
gtacgtgctt
ttccttgcete
cccagatgcg
aatgcacttg
tcgtcecgget
aggaggaaat
tgaggtttgt
aaagattgat
gagggtttge
ggttgaggct
tcctgtegtyg
gtccaattgce
cgtactctcg
tggcctgcaa
tctgctgaaa
gattgattta
aagagctcag
tgctccacge
accatccgag
ttctaggcca
gtcccgaccyg
tcagcaggtyg
agatttgtct
catgggtatc
tatactgagt
gatcacacgc

gcatctccga

tgtatttccg
agagtaaggc
ctcaggctcc
aagctggaag
ccccttgaat
gtcgaagttt
cctagcagtg
tcecececggtea
catcctgacc
tgctgccatc
cagtacctcc
ccgccgagceg
gcaactcaga
actcaagagc
tactaccctg
aagttggagg
cccgceactac
ctagtcaacg
aaagcttggg
cctcggaaaa
aggaaggtca
ccgatgacac
gtgacatctt
gtgacgccct
ggagaagtga
gcatcctcac
ctgggggtygg
gacattaacc

ccaaaatact

agggaaaaag

ccatcgccaa
ctctggatga
ccgcggectt
gtgtgcattg
gtgttcaggg
ccggatttga
ccatcccagce
acactgtgtg
aggtgtgctt
aaaacaaaac
gtggtgcaac
ctgcggacac
caaccaaaca
ctttggacaa
cacaaggtga
gggctgttcg
cgaacgggct
ctcaggcaac
tcaaaaacta
cgaagtctgt
gatctgattt
ccctgagtga
tgagtgagcce
tgagtgggcce
atctggcgge
agactgaata
gggggcaaga
ctgcacctgt
cagctcaagc

aagcatgcct

ccggatgata
ctgggctact
ggataggaac
gactgtctct
ctgttgcgag
ccctgectge
cgctctggece
gactgtttcg
agagcagatc
caaccgggcce
aaatcttgaa
ctcctttgat
gccccacgte
agactcggtc
agaggttcgt
tgaggaatat
cgacgaactt
ttcagaaatg
cccacggtgg
taagagcttg
gactgttaat
gcctgcactt
ggtcccagtt
aacttttgag
aacaacgctg
tgaggcttct
ggctgaagaa
gtcattaagc
catcattgac

cagcgtcatg
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aattccaaat
gacgaggatc
ggtgcttgta
gtgacccctg
cataagggcg
cttgaccgac
gaaatgtccg
caattctatg
attaatctct
accccggaag
gaatgcttga
tggaatgttyg
aaccagtgct
cctctgaccg
caccgtgaga
gggctcacgc
aaagaccgga
atggcctggg
acaccgccac
ccagggaaca
ggcccccttg
atgcccgegt
cctgcaccge
tttgcgccge
acgcaccagg
cccctagtac
gttctgagtg
agctccctgt

tcgggcegggce

cgtgaggctt

ttgaaactac
ttgtgaatac
gtagcgccaa
ggatgtcccc
gttttggctce
tggctgaggt
gcgactccaa
cccgtcecatac
gtcaggttat
aggtcgcgge
ccaggcttga
tgctcecctgg
gcgctcectggt
ccttcteget
gactaaactc
caactgaacc
tggaggagga
cagccgagca
cccctceccacce
agcctatccce
atctttcgac
tgcaacatat
gtagagctgt
gacacaaatt
acgaacctct
caccgcagaa
aaatctcgga
caagtgttaa
cctgcagtgg

gtgatgcgge

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
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taaacttagc
gctgacctgg
gtttctccca
gcctcacacg
cactgaagat
ggggctctcg
gatgtcgtcg
tgacttactc
acggacggta
cctecgtcetcec
tcecgggtgat
cccattcecttt
catgggggtt
cccagtcggce
tgagcttcte
tcttgccatt
gcttggecatt
taaaaagtgc
ccctttecacg
aaaaggcatg
tccecattgag
cacggctaga
ggtgctacag
cgctattcca
gatcgtggtce
cctcecgtectt
caagcctteg
gttgcacatg
cgatccgtgg

gtccagattg

gaccctgcca
cgcaataagt
aagatgatac
cctgcacctt
gttccacgca
gcatcctccg
cgggggtttg
actgatttgce
agaaagaaaa
catctccctg
tggggttttyg
ggcttecgcecte
tttggctgcet
actgcttgtg
aaaccttggg
cttggcaggt
gttgcagatt
tggggatctt
cgtgcgacca
gaccctgttt
caaccctcectg
actgtggtcg
gcgggtgggg
ttcecgagececce

gaccccgaca

ggtgtggggg
ggaggaggcc
cttgctgggyg
tgcactaacc

tgcatctccce

cgcaggaatg
ctgcttacca
tcgagacacc
ccgtgagtgce
tcctecgggaa
gggaagaacc
acgagagcat
caccttcagg
ttgaaaggct
ttttcttcte
cagctttcac
ccctettggg
ggttggcttt
aatttgactc
accctgttecg
tactgggcgg
gtgtcttggce
gtataagaac
ggtcgtcact
tcctegetac
aaaaacccat
ctcagcctta
cgatggtggce
ccttttttcece
cttttactac
actttgccca
cacacctcat
tttatgtaac
cattcgcegt

aacatggcct

gctttctege
ggcgtttege
gccgccctat
agagagtgac
aatagaaaac
gatgtatgac
aacggctccg
tggtgtggat
cttcgaccaa
acacctcttc
tctactttge
tgtattttct
tgctgttgge
gccagagtgt
cagccttgtt
ggcacgctac
tggagcttat
tgctcctaat
catcgacctg
tgggtggcge
cgcgttegece
tgatcctaac
cgaggcagtc
caccggagtg
agctctcecgg
attgaatgga
tgctgccctyg
tgcagtgggg
ccctggcetac

caccctgccce
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atgtgggata
atcttggatg
ccgtgtgggt
cttaccattg
gccggcgagyg
caacctgcca
tccgtaggta
gtggacgggg
tttagccgtce
aaacctgaca
ctctttttgt
gggtcttctce
ctgttcaagce
aggaacgtcc
gtgggccccg
atctggcatt
gtgctttctce
gaaatcgcct
tgcgaccggt
gggtgctgga
cagttggatg
caagccgtaa
ccaaaagtgg
aaggttgatc
tctggttact
ttgaaaatca
catgttgcgt
tcttgcggta
ggacctggcect

ttgacagcac

gggttgacat
gcaggtttga
ttgtgatgct
gttcagtcgce
tgcccaacca
aagactcccg
caggtggcge
gggggccgtt
aggtttttaa
gtggttattc
gttatagcta
ggagggtgcg
ctgtgtccga
ttcattcttt
caggtctcgg
ttttgcttag
aaggtaggtg
tcaacgtgtt
ttcgtgcgcee
ccggtcaaag
aaaagaggat
agtgcttgeg
tcaaggttte
ctgagtgcag
ccaccacaaa
ggcaaatttc
gctctatgge
ccggcaccaa

ctctctgceac

ttgtggcagg

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100
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attcggtctt
tcataggttg
ttgggtaccc
gcaccctctce
aatcttggcce
tggtcttgtt
cttggccacc
ccgcaccgtg
tcgaaagccc
gttcactatc
agccagggtt
cgccatagcet
tggatggact
gaatggattt
agccggtgag
gcgecccecteg
cttcgctgga
catatgcgag
aggcctctct
tgcectggacyg
cctggtecgg
tgcgcaagtt
cgeccttttac
gcatccgttyg
tgtgacatca
gtacttgttc
ggctttttte
cgggatgaat

ggacttcctt

tgcagcgggce

caggaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttat
accccctatg
gcaccagatg
ctgtttaccc

tcattgaaca

gacgggaaaa
tceggggteg
gattgcccga
ggtcgtgceccet
gccttetget
cttgtcggcg
ggccagtttt
cctaaggtcce
gtaccttcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agccttggtyg
caggcagtaa
ccagtcccag
aagtaccgtt
ttgcgatact
cacgagtcac
acgaaatgga

caattcatcg

ccttagtcegt
ctgacatgct
tgctctgtgt
ggttggtgtt
tggttgctct
atattcacca
ggacttactt
cgtctcagcet
ccgtcaatgt
tcaagtgcgt
gcttcaatca
attggcaagg
attggctgac
tcaccgecgtg
ttcacacagg
gtaatgtggc
cgctcggtga
acctttgcgce
ttctgtgtgt
ctgtggggtt
cctttggaat
ggcttctaac
cagcgaccgg
tgaatttaag
tgattgcgtg
gcctgcacaa
ttgccgaggg
tgactggagc
ctgattttaa

aggcagccta

tttgatttte
gtgcatctta
gtttccttgce
tttcctgatt
ttggctttta
ttacaccagt
ggccgctgte
tgggtccctt
ggtcgggtcce
gactgccgca
aatgcttgac
ggctgctccce
atcctctggt
cggcgattct
atcgaacaaa
gcccatcaag
tgtgaaggtt
cttgcttgcet
gtttttccte
ttttatcttyg
gtttgtgcta
agcagctctt
ttttgtcgceca
tacctatgcce
tggtgttgtyg
tgtccttgtt
aaagttgaga
cctecgcetatg
gtgctttgtt

tgctaaagca
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gtttccatcg
cttgcaatcg
tggttgcgcet
tctgtaaata
ggccgttata
ggcccccgeg
cgccgcegcetg
cttgagggcg
tccatgggcet
catgtcctta
tttaatgtaa
aagacccaat
gtcgaacccg
ggatccccag
caaggaggag
ctgagcgaat
ggcagccaca
gccaaacccg
ctgtggagaa
aatgaggtcc
tcttggctceca
aacaggaaca
gatctggcga
ttcctgecte
cacctccttg
ggcgacggag
gaaggggtgt
agactcaatg
tctgcttcceca

cttagaatag

gaggcatgge
ccagctatgt
ggttcacttt
tgccttecggg
ctaatgttgt
gtgtagccgce
cgttgactgg
ctttcaggac
ctggcggagt
cgggtaattc
agggggactt
tctgcgagga
gtatcattgg
tgattaccga
gcattgtcac
tgagtgaatt
taattaaaga
aactggaagg
tgatggggca
tccecagetgt
cgccatggtce
gattttcact
caactcaagg
ggatgatggt
ccataatttt
cgttctctge
cgcagtcctg
acgaggactt
atatgaggaa

aacttgccca

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900
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gttggtgcag
tgtggcaccc
tagtatcttc
agtccttgcece
acccgcaccce
gggggatgag
tgttatgggce
cgaggaagtc
ctttgaccct
tgtctacgtce
agcccaatgg
cggtgaactg
cctgactaag
ggcggcettag
accctaggac
cataaccaac
gttccttege
cgccacggge
actagagagg
gacgcgeccg
gtaaaaggag
actggaagcce
gggcgctecg
ccagcgtctg
cacggttgtg
tttgttttgce
tgcecegtecg
gggaacaggt
caggccgtgce

ggdgaagaagdga

gtcgacaagg
caactctcgc
gacctaaagg
gggtccaaga
gtgcctatcc
gaccgtttga
gggaagaagt
catgataaca
gagaagggaa
tccececatcectyg
gaagctgcaa
acagccaaag
gagcagtgtt
ttgttactga
ccgtaaactt
acccggttge
ttatagacgt
cgggaaacac
aaattgcact
aaattggtct
ttttacagaa
cagtacacgc
tcttggctac
tccttgatta
aggatgccgce
ctggagttct
ttcatcggece
ttccaaccaa
gagagaactg

agactaggac

ttcgaggtgt
ccggtgacat
ttggtagcac
tgaccgtggce
ccctececgece
ataagaagaa
accagaaatt
cagatgcatg
ctctgtgtgg
gcaggaagtt
ggctttccgt
aactggagaa
taaactgcta
gacagcggta
aaaagtggcc
aagaccggtt
cttgatctcc
tgggatcgat
cagtgcgcaa
tccttataag
cacaaggttt
ggctgcctge
gactatgccc
tcttgattct
attgagagac
tcgececttgtyg
ttccacttac
ggacattcag
gcaaactgtc

aatactcggc

tttggccaaa
tgtcgttgcet
caagcatact
gcgcgtegtt
aaaaattctg
gaggcgcagg
ttgggacaag
ggagtgcttce
gcataccacc
tctagtccct
ggagcaggcc
actgaaaaga
gccgccagcyg
aaaatagtca
agtgaggttg
gatggcggtyg
ggcgctgatg
ggcacgcttt
ataatacagg
ctgtaccctg
ggagacatac
ctcacgccca
tccggttttyg
aggcctgact
ctctccaagt
cggaagtacc
cctgccaaga
agcgtccctg
accccttgta

accaataact
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cttgaagctt
cttggccata
ctccaagcca
gacccaaccc
gagaatggtc
atggaagccg
agctccggtyg
agagttgaca
attgaaaata
gtcaacccag
cttggcatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgctcct
catctcctaa
gggactttga
cttgtgacat
ttaggggcaa
cttacaaaac
atgccactcc
agttgtatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggce
aaatcgacgt
ccctcaagaa

tcattgcgtt

ttgctgatac
cgcctgttgg
ttgagaccag
ccacgccccce
ccaacgcctg
ttggcatctt
atgtgtttta
accctgceccga
aggcttacaa
agagtggaaa
tgaatgtcaa
aactccagga
ctgtggtcgce
ccggacctte
cgcggtcgag
gcgctcecgcea
gttactcgcce
ggccgaggcec
taggcgcegge
ccctgagegg
ccccagtgac
ggtgactgat
accgaccatt
gttgacagag
cacccaaggt
tgtgggtaag
tggaataaat
tctgtgegea
acagtattgt

ggcccaccga

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700
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gcagcgttga
ctcgggaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgattactt
ctcagttact
tttgaggaca
gccgagtcectce
ggttttcaga
aggataataa
taccatatga
gacagctgtg
gcgcagtgcg
tgggaaaaac
gccccggcete
caccagcatt
gagtgcaaac
ccgtacaage
ccaggtagat
gaagttgacc
atcaacatgg
ggtgctggga
ccgactcacc
ccggcaggta
ctagccggceg
caccttgatg
caactccacc
caactgaaga

agggacaaac

gtggtgtcac
acaaatttaa
cctgcgatceg
ttgcctgtge
tcacgcagtc
ctgtgtcaaa
ttaaaagtgg
tgctcaaggt
ccaccatgcecc
cggacccaag
atggacgcca
aggcaagcaa
cttgtttaga
cccgcaagga
tcaggtccaa
cgtacgccac
gtccagtcat
cccecttagg
ctccacggac
accagactcg
taccagacgg
tcgectgtege
aaacatactg
agaccatgcet
caacgctgca
gttggtgtcc
tcttgaggcet
cggtgggttt
ccatctggag

ttgtatccat

ccagggcttce
ggagctgcag
atccacacca
tgaggagcat
cggcgcggtyg
caccatttac
tcaccctcat
tcaacccctg
aaactaccac
gaagacagcc
actagtcccc
tgtttctgaa
gtatgatcct
cggctatagt
tcatgaaggg
tgcctgtgge
aatctggtgt
gaaaggcaca
tgtaatcatg
ccgcggatta
tgattatgct
ctctaacgtg
gctccttcaa
cgacatgatt
attcccecgece
tggtaagaat
tcttagcaaa
tgactctcat
gtttggacag

ggtcaacaca

atgaaaaagg
actccggtct
gcaattgttc
ctgccatcgt
actaagagag
agcttggtga
ggccttctgt
atcgtctatt
tggtgggtgg
ataacagatt
aaccgtgaca
tactacgcct
gaatggtttg
ttccectggece
aagaagtcca
ctcgacgtct
ggccatccgg
agccctctag
catgtggagc
gtctccgtta
agtaccgccce
ttgcgcagcea
caggtccaag
agggctttgg
cccteceegta
tccttectgg
actaccctta
tgctatgttt
aacatctgtg

acccgtgtaa

119

cgtttaactc
taggcaggtg
gctggtttgce
acgtgctgaa
gtggcctgtce
tatatgcaca
ttctgcaaga
cggacgacct
aacatctgaa
cgccatcatt
ggatcctcgce
cggcggctgce
aagagctcgt
cgccgttett
gaatgtgcgg
gtgtttatca
ctggttctgg
atgaggtgtt
agggtctcac
ggcgtggcat
tgctccccac
ggttcatcat
atggtgatgt
ggacgtgccg
ccggccecegtg
atgaagcagc
cctgcctagg
ttgacatcat
atgccatcca

cctacgtgga

gcccatcgcece
ccttgaagcect
cgccaatctt
ctgctgccac
gtctggcgac
gcacatggtg
ccagctgaag
cgtgctgtat
tcttatgctyg
tctaggcectgt
ggcccteget
aatactcatg

ggttgggatg

cttgtccatg
gtactgcggg
cacccacttt
ttcttgcagt
agaacaagtc
ccctettgac
caggggaaat
ttgtaaagag
cggtccgect
catttacacg
gttcaacgtc
ggttcgcatce
gtattgcaat
agacttcaaa
gcctcagacc
accagattac

aagacctgtc

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500
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aattatgggc
gactccagtc
ctcaacaggc
gacccacaca
ctcgctgtge
gttgctcagg
tctectetgeg
cacaacttgg
cttgcacccc
gttgccagtc
gtgggcccct
gtcaagggcg

gattgccggg

ttcattggcg
ctteccgeget
gccgcaaaag
cacccagaga
atggtctgga
cagcttgcga
ccatgcatgg
gacctcgcag
ggtgaaatgc
gtgaggtaca
ggaaacggtyg
atttataagg
ccaactttgg
ggccaacttt
tttctggcca
ttggtttgcet

atcttatgag

aagtcctcac
aaggcgccac
aaagagccct
ggcaactgca
accgtgacga
ctctaggcaa
ccatttgtgc
ggttttattt
actggcccgt
ttcgececetgt
cagtgtttct
aggctcaaat
agtatcttga
acgtcaaagg
tcctteccaa
cagtttgcac
cccagtccag
aagacaagac
gctatgcctce
gccctgeccet
tcactcctta
ctcctgggta
agcacacctg
aggactggga
ccactgccac
gcctgaactg
ttgtggatgce
ttttgtttgg
ccgcecggtact

gcctttettt

cccttaccac
atttgatgtg
tgttgctatc
gagcatgttt
gcagctgatc
tggggataaa
agatctggaa
ctcacctgat
ggtgacaacc
ccataagtat
aggcacccct
gcttccggag
tgaccgggaa
cactaccgtt
ggaatcagtc
attaacagat
gtgctggaaa
ggcctatttt
gtacatccga
ttgcaataga
tgattatggt
caaaatccta
gggatttgaa
ggattacaat
cagcatgagg
aaatgaaatg
tttcacggag
cttcaccatc
ccgtgegegce

ctcagtgcca

agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtactagata
ttcagggcca
gggtcgagcet
ttgacacagt
cagaacaatg
agccgtgcegt
ggggttgtgt
acagttttca
cgagaaattg
ggaggatgtc
gcggtagtceg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtta
agggttgtcg
gccaagatca
gcgtgtgcegg
tcggatacag
gatgcgttte
tttcattttc
ggggctatgce
tttttggtgt
gccggetgge
cctaccgtte

ggtggacatt

120

aggacggcgc
atctgcccac
gacatgctat
cgaaaggcac
gaaataacaa
cagacaagcg
ctcecgctcece
ttgctaaact
aaaagtggcc
gcatcggtgce
catactatct
gcaccggccyg
ctgagtccct
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gccgcecattt
actctacggt
ggtccaccca
ttttgtctag
agttctcgcet
cgtatctgta
gtgcgcgceca
ccccgggcecce
aaagcctttt
ccattgttga
tggtggtctt
accctgagca

cccacctggg

catcacaatt
taaagactca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccggtagaa
agaccggctg
cggctacatg
cacaaaattt
aattgaggta
ccceccatgcece
ctccaaatac
ccccgggaaa
ggcttacctc
agttcgactg
cacctggtat
gtatttggac
ttggggagct
tgcataccat
tgatgatcca
cgagttcacc
gaaagggaaa
tgtcattgaa
ctacaaaatt
tatcatcata
ctgcatccga
attacagaag

gaaccaaaca

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300
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tcecettgggg
tcgaatgtac
ggccacgctg
cattgaagcc
catgacaggg
ctttccaacc
acattcctct
gcgaatccca
gaactcacag
atctatgaac
gatcatgacg
agtgtttacg
atatttggga
gccgttecatg
cagacctatt
ccettetttt
agccatgttt
ttgtcgtect
gcaaaagctc
atgtcacaga
tctatgette
tcgtggetgt
gctceccttggt
gggcaaccgt
ttggggaaat
ccgttectgtt
atttataact
tgggcagtygg
ctcaccacca

tgtcacgggce

atgctttggce
cgcatcatgg
tctecgtatta
gagaactgta
tcaaatgtaa
cctggttceccce
atattttcct
attctacgta
tgaattacac
ccggcaggtce
aactagggtt
cttggttggce
tagggaatgt
acgggcagaa
atcaacatca
cctcttggtt
cagttcgagt
ccaggacatc
tcagtgccge
tgagaattat
tgagatgagt
gtgtgtcaac
agtcgatcat
tttagcctgt
gcttgaccgce
ttgctgtgat
tgacgttatg
agacttttgt
gccatttcct

ggtatgtctt

accataaggt
aaaaagcagg
gtggtttgga
aatatttggce
ccttagtgta
ggccaaagct
ccgttgecggce
ctgtttttgg
ggtgtgccca
tctttggtgce
catggttccg
gtttctgtcc
gagtaaagtt
caccaccttg
ggtcgacgge
ggttttaaat
ctttcggaca
agctgcctta
acggcgatag
ttgcattctt
gaaaagggat
tttaccagct
gtgcggctge
ctttttgcca
gggctgttgce
cgtcgacgcece
cgagctgaat
catttttccc
tgacacagtt

gagtagcatc

gtcaaccctg
acaggctgcc
tgtggtggcet
ctctcggcetg
taatagcact
tcatgatttt
ttcttgtact
tttccactgg
ccttgcecctceca
aggataggga
tctggcectcet
ttcagctaca
tatgttgaca
cctcgceccatg
ggcaactggt
gtttcgtggt
tcaagaccaa
ggcatggcga
ggacgcccgt
ctgatctcct
tcaaggtggt
acgtccaaca
ttcacttcat
tcttgctgge
tcgcgattge
aacagcaaca
ggcacagatt
gtgttgactc
ggtctggtta

tacgcggtct

121

attgatgaaa
tggaaacagg
cattttcagce
cccatgctac
ttgaatcagg
cagcaatggc
ctttttgttg
ttaggggcaa
cccgacaagc
atgaccgatg
ccagcgaagg
cggcccagtt
tcaagcacca
acaatatttc
ttcacctaga
ttctcaggcg
cactaccgca
ctcgtectet
gtacatcacc
catgctttcet
gtttggcaat
cgtcaaggag
gacacctgag
aatttgaatg
cttttttgtg
gcagctctca
ggctggttga
acattgtttc
ctgtatccgce

gtgccctggce

tggtgtcgeg
tggtgagcga
atcttgctgce
acaacctgcg
tgttcgcectat
taatagctgt
tgctgtggtt
tttctcttte
agccgctgag
tagtgagagc
ccacttgacc
ccatcccgag
attaatctgce
agccgtattt
atggctgegt
ttcgcctgcea
gcatcaggct
cagacgattc
atgacagcca
tcttgecttt
gtgtcaggca
ttcacccaac
accatgaggt
ttcaagtatg
gtgtatcgtg
tttccagttyg
taaatttgat
ttatggtgca
cgccgggttt

tgcgttggtt

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100
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tgctttgtca
accaacttcc
gagaaaaggg
gatggttccg
acgacttttg
acacgccagt
accttttgat
agagcacaaa
actcagccat
gcaagtacat
cggcaaatga
cattggtgcc
tggtaaacct
aatggccagce
cagtccagag
tttcctectag
tgtctgtegt
tcagggagga
attcgcgcca
taggattgga
ttcaattagg
taaaaaaaaa
<210>
<211>
<212>
<213>

<400> 2
tatgtacgta

attggcacag
gagcttaggg
acccctttaa

tttatggcgg

tcagatttgce
ttctagacac
gcaaggttga
cggcaacccce
caatgatagc
gatgatatat
ttttctgaac
tagggtcgceg
agaaacctgg
tttggcccct
taaccacgca
cgggttgaaa
tgtcaaatat
cagtcaatca
gtaagggacc
cgaccgaaga
cgatccagac
taagttacac
cagcatcaac
agaatgtgtg
gcgaccgtgt

daaaaaaaaa

SEQ ID NO 2
TJIVHA ;
TUI: IHK
MCKYCCTBGHHaH IIoCcJlefoBaTeJIbHOCTD

15444

taggtgttgg
cccaaaactt
tttgtceccta
ccatgtctgg

agggccaagt

gaagaactgc
taagggcaga
ggtcgaaggc
tttaaccaga
acagctccac
gctctaaagg
tgtgccttta
ctcactatgg
aaattcatca
gcccaccacg
tttgtcgtcce
agcctecgtgt
gccaaataac
gctgtgccag
ggggaagaaa
tgacgtcagg
tgcctttaac
tgtggagttt
ctcagcatga
gtgaatggca
gggggtaaag

aaaaaa

ctctatgcct
gctacacaga
gcaccttgcet
gatacttgat

ctactgcaca

atgtcctgge
ctctatcgtt
catctgatcg
atttcagcgg
ggaaggtgct
taagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
tcgaaagtgce
ggcgtcccgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
cagggcgctyg
agtttgccga
tgggctggea
ctgattgaca

tttaattggce

ttggcatttg
aacacccttc
tccggagttyg
cggtgcacgt

cgatgcctca

122

gctactcatg
ggcggtcgcece
acctcaaaaa
aacaatggtg
cttggcgttt
ccgactgttg
catgacattc
cgcactcctt
ccgtttgtge
cgcgggcettt
ctccactacg
aaaagctgtt
agcaaaagaa
agatcatcgc
aaaacccgga
cccctagtga
gaacttgcac
cgcatcatac
ttcttgaagce
ctgtgcctcet
gagaaccatg

15386

tattgtcagg
tgtgatagcc
cactgcttta
gtacccccaa

gtgcacggtc

tactagatac
tgtcatcata
agttgtgctt
tcgtcectag
tctatcacct
gggcttctgce
acgcactttc
tggggggtgt
ttgctaggcce
catccgattg
gtcaacggca
aaacagggag
aaagaagggyg
ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagac
tgtgcgceccetyg
accacagtgt
aagtcaccta

cggccgcaat

agctgtgacc
tccttecaggg
cggtctctcece
tgccagggtyg

tctececttecc

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

60

120

180

240

300
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ctgaacctcc
ctccggtgga
tggctttctg
agaatggtac
aaggctctac
ggagtggccg
cacgtgttga
gagtgtgcta
aggaaaatct
gagttgaagt
atgtctaagt
cacggctgcce
ttgcttccac
accaagcatg
gcagtaactg
atccgccatt
ataagggttyg
ggcagtcaca
gctacagtcg
gttgccggeg
tgtggttgge
acccttececg
gccatccaaa
aagtacgtac
ccttetttge
accccagatg
gtgatgcacc
gatcgttcgg
agcggaggga

attgaggact

aagtttctga
cgttgccacg
caatctttcc
gggtcgcagce
aagtttatga
ttttcgceccaa
ccaacctgcecc
tggctactgt
cctgggeccce
tgattgcgaa
tcgccttcac
ttccecgetga
tggaagttca
gtgtctctgg
acctaaacgg
tgaaactggc
agcctaacac
agtggtacgg
ctggcecgegce
ccaacaaggc
actgcatttc
aaagagtgag
tcctcagact
ttaagctgga
tcectettga
cagtcgaggt
tgcctagcag
cttctececggt
atcaccctga

gctgctgtte

gctcggggtg

tgcattccce
aatcgcacga
tgagctttac
acggggttgce
ttccctacat
gctcccgcag
ctatgacatt
tcgtggcgag
ccggcteccege
agcccctggg
cactgtccct
gaacaaagaa
caaataccta
acctatcgtc
gggagaaccc
gtcgccattg
cgctggaaag
tttgtccgtt
tgagcacctc
cgccatecgece
accttcagat
ccectgeggece
aggtgagcat
atgtgttcag
ctccggattt
tgctatccca
caccaccgtg
ccaagtgcgc

ccagaacaaa

ctaggcctat
actgttgagt
atgaccagtg
agagccggcc
cgctggtacc
gtgagtgata
agacccaagc
ggtcatgacg
gatgaagtga
acctccttcecce
tgtggtgttt
gaaggcaact
attcgccatg
cagcgtaggce
gtacagtact
agctactctg
gctgacaagg
agagcaagaa
tgtgaaaccc
aaacactact
aaccggatgg
gactgggcta
ttagacagga
tggactgtca
ggctgttgtg
gaccctgcct
gccgctcectgg
tggactgttt
ttagggaaaa

accaaccggg

123

tctacaggcce
gctcccecege
gaaacctgaa
agctcacccc
ccattgttgg
aacctttccc
ctgaagactt
ccgtcatgta
aatttgaagc
cgccccacca
ctatgcgggt
gctggtggag
ctaaccaatt
tgcaagttaa
tctcecgttaa
ggtttgagga
aagaaaaaat
aagcgcgcetce
ggcaggccaa
cccegectge
tgaattccaa
ctgacgagga
acggtgcttg
ctgtgacccc
ggcacaaggg
gccttgaccg
ccgaaatgtc
cgcagttctt
ttatcagtct

tcaccccgga

cgaagagcca
cggggcctge
cttccaacaa
tgcagtcttg
acctgtccct
gggagcaact
ttgccccttt
tgtggccgaa
tgtccececggg
cacagtggac
cgaatgccaa
cttgtttgac
tggctaccag
tggtcteccga
ggagagttgg
cctcctecaga
tttccggttt
ttgtgcgact
ggagcacgag
cgaagggaat
atttgaaacc
tcttgtgaat
tactagcgcce
tgggatgtcc
cggtcttggt
gctggctgag
tggcgattcce
tgcccgtcecac
ttgtcaggtyg

ggaggtcgca

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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gcaaagattg
gagaaagcgc
ggggttgagg
gtccctgttg
ctggctaact
gccgtgetcet
cctggtceccac
gacttgctga
caggttgact
ccaaaagttc
cccgecccge
gtccctaaca
gagccggcaa
ccggegacac
ccggtgacac
gtgaaaagat
tctgettect
gttctgggag
ggtaacatta
cgcccaaaat
caagaggtaa
gatgaccctg
tggcgcaata
ccaaaaatga
acgcctgcac
gatgttccac
ttggccttet
tcgecggaggce
tttaccgatt

gtaaaaagaa

acctgtacct
gcccgccgceg
cggcaaccca
tgactcaaaa
actactaccg
ccaagttgga
ggcccacact
aactggctaa
taaaaacttg
agcctcgaaa
gcaggaaggt
gttgggaaga
caccttcaag
ccttgagtga
ccttgagtga
tgagttcggce
cacagactga
tagaggggca
aacctgcgtce
actcagctca
aggaaacatg
ctacgcagga
cgtctgetta
tactcgagac
cttcecgtagg
gcatcctcga
ccgaggataa
ctgacgagag
tgcecgectte

aagctgaaag

ccgtggtgcea
cgtaatcgac
gacgatcaag
gtccttggac
tgcgcaaggt
aaaggttgtt
gccacgcggg
cgcccagacg
ggtcaagaac
aacgaagcct
tgggtccgat
tttggctgtt
tgagctggtyg
gccggctceca
gccgatccct
ggcggcaatc
atatgaggcc
tgaagctgag
cgtgtcatca
agccatcatc
ccttagtgte
atggctttct
ccaggcgatt
accgccgecc
tgcggagagc
gaaaatagaa
accggtagat
cacatcagct
agatggcgcg

gctctttgac

acaaatcttg
accttctttg
ctgccccagg
aacaactcgg
gacgaagttc
cgagaagaat
ctcgacgaac
acttcggaca
tacccgcecggt
gtcaagagct
tgtggcagcc
agtagcccct
attgtgtcct
attcccgcac
gtgcccgcac
ccaccgtacc
tctececececcag
gaaaccccga
agcagctcct
gactcgggcg
atgcgcgagg
cgcatgtggg
tgcaccttag
tatccgtgtyg
gaccttacca
aatgtcggcg
gaccaacttg
ccgtecegecag
gatgcggacg

caactgagcc

124

aagaatgctt
attgggatgt
tcaaccagtg
tcccectgac
gtcaccgtga
atgggctcat
tcaaagacca
tgatggcctg
ggacaccacc
tgccggagag
cggtttcatt
ttgatctccce
caccgcaatg
ctcgcggaac
cgcggcgtaa
agaacgagcc
caccgccgca
gtgaaatctc
tgtccagecgt
ggccctgcecag
catgtgatgce
atcgggtgga
atggcaggtt
agtttgtgat
ttggctcagt
agatggccaa

tcaacgaccc

gcacaggtgg

ggggggggcc

gtcaggtttt

ggccaggctt
tgtgctccecct
tcgtgctcetg
cgcctttteca
aagactaacc
gccaaccgag
gatggaggag
ggcagtcgag
acccccteceg
aaagcctgtce
aggcggcgat
gacctcacct
catcttcagg
tgtgtctcga
gtttcagcag
cctggatttg
gagcgggggce
ggacatgtcg
gagaatcaca
tgggcatcte
gactaagctt
catgctgact
aaagttcctce
gatgcctcac
tgctactgaa
ccagggaccce
ccggataccg
cgccggctcet
gtttcggacg

tgacctcgte

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900
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tccecatctcee
gattggggtt
tttggtattg
gtttttggct
ggcgctgcett
ctcaaacctt
attcttggceca
attgttgcag
tgctggggat
acacgtgcga
atggacccca
gagcaaccct
aggactgtgg
caggcgggtyg
ccattccgag
gttgaccctg
cttggtgtag
tcagggggag
atgcttgctyg
tggtgcgcta
ttgtgcattt
attcaagaaa
ttgagctgta
cctcttacct
ctcaccgtcecc
gccatggtgt
gtcaccccct
accgctccag
atgctgttta

ccctcactga

ctgttttctt
ttgcagcecttt
ctcccctcett
gctggttggce
gtgagtttga
gggaccctgt
ggctactggg
actgtatctt
cttgtataag
ccaggtcgtce
tttttctege
ctgaaaaacc
tcgcccagece
gggcgatggt
ccececttett
atactttcac
gggactttgc
gcccacatct
ggatctatgt
acccgtttge
cccaacacgg
ttgccttagt
aggctgacat
ggttgctttg
tatggttggt
tgttggttte
acgacattca
atgggaccta
cccegtecca

acaccgtcaa

ctcacgcctt
tactctattg
gggtgtgttt
ttttgctgtt
ctcgccagag
tcgcagectt
cggggcacgce
ggctggagcet
aactgctcct
acttatcgac
cactgggtgg
catcgcgttt
ttatgacccc
ggctgaggceg
tcccactgga
tgcagctctce
ccagctgaat
catggctgcecce
gactgcggtg
cgtcececectgge
ccttaccctg
cgttttgatt
gctgtttgtt
tgtgtttcct
gtttttcttg
tctttggcett
ccattacacc
cttggcecgcet

gcttgggtct

tgtgatcggg

ttctaccctg
tgcctectttt
tctgggtctt
ggtctgttca
tgtagaaaca
gttgtgggcce
tgtatctggce
tacgtgcecttt
aatgaggtcg
ctgtgcgatc
cgcgggtgcet
gcccaattgg
aaccaagccg
gtcccaaaag
gtgaaagttg
cggtctggcet
ggattaaaaa
ctgcatgttg
ggttcttgcg
tacggacctg
cccttgacag
tttgtttcca
ttgcttgcaa
tgctggttge
atttctgtga
cttggtcgtt
agcggccccc
gtccgececgeg
cttcttgagg

tccteccatgg
125

gcggtggtta
tatgttacag
ctcggecgegt
agcctgtgtce
tccttecattce
ccgtcggtcet
actttttgcect
ctcaaggtag
cttttaacgt
ggttttgtgce
gggccggcecyg
atgaaaagaa
taaagtgctt
tggtcaaggt
atcctgattg
actccaccac
tcaggcaaat
cctgctcgat
gcaccggcac
gctctctcetg
cacttgtggce
tcggaggcat
tcgccagceta
gctgttttte
atatgcctte
atactaatgt
gcggtgttge
ctgcgttgac
gtgctttcag

gctctggcgg

ttctcegggt
ttacccagcce
tcgaatgggg
cgacccagtc
ttttgagctt
cggtcttgcece
taggcttggce
gtgtaaaaag
gtttccttte
accaaaagga
aagccccatt
gattacggct
gcgggtgttg
ttccgetgtt
cagggtcgtg
aaacctcgtce
ttccaagcecct
ggctctgcac
caacgacccg
cacgtccaga
gggattcggt
ggctcatagg
tgtttgggta
tttgcacccce
aggaatcttg
tgctggecctt
cgccttggcet
tggccgcacce
aactcgaaag

ggtgtttacc

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700
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atcgacggga
gtttccgggg
gctgattgcecce
actggccgtg
ttcgeccttet
gagcttgtcg
tcaggccagt
gggcctaagg
gaggtgcctt
tccaccgtcecce
acgcccttgg
cggagtgttt
gttctgatga
ttcagcctcg
ttgcaggcag
tcaccagtcc
tttaagtacc
ttcttgagat
aatcatgagt
cttatgaaat
ggtcaattta
caggttgata
cctcaactct
ttcgacctaa
gctgggtcca
ccegtgecca
gaggaccgtt
ggcgggaaaa
gtccataata

cctgagaagg

aagtcaagtg
tcggcttcaa
cgaattggca
cctattggcet
gcttcaccgce
gcgttcacac
tttgtaatgt
tcecegetegyg
cagatctttg
aacttctttg
ttgctgtgag
tctecectttgg
tcaggcttcet
gtgcagtgac
tgatgaattt
cagtgatcac
gtggcctgcea
actttgccga
ctctgactgg
ggactgattt
tcgaggectge
aagttcgagg
cgcececggtga
aggttggtag
aaatgaccgt
tccecectece
tgaataagaa
agtaccagaa
acacagatga

gaactctgtg

cgtaactgcecce
tcaaatgctt
aggggctgcece
aacatcctct
atgtggcgat
gggatcgaat
ggcacccatc
tgatgtgaag
tgccttgcett
tgtgtttttt
tttctttatt
aatgtttgtg
gacagcagct
cggttttgtce
gagcacctat
gtgtggtgtc
ccatatcctt
gggaaagttg
tgcccteget
taagtgcttt
ctatgctaaa
tactttggcce
cattgttgtc
caccaagcat
ggcgcgcegte
accgaaagtt
gaagaggcgc
attttgggac
ttgggagtgt

tggacatgtc

gcacatgtcc
gactttgacg
cccaagaccce
ggcgtcgaac
tccgggtcece
aaacaagggg
aagctaagcg
gtcggcagcc
gctgccaaac
ctcctgtgga
ctgaatgagg
ctatcctggce
cttaacagga
gcagatcttg
gcattcctgce
gtgcacctac
gttggcgatg
agggaagggg
atgagactca
gtttctgcgt
gcacttagag
aaacttgaag
gctctecggece
accctccaag
gtcgacccga
ctggagaatg
aggatggaag
aagaattccg
ctcagagttg

accattgaaa

126

ttacgggcaa
taaagggaga
aattctgcac
ccggcgtcecat
cagtgatcac
ggggcattgt
aattaagtga
acataattat
ctgaactgga
gaatgatggg
ttctececctge
tcacgccatg
acagatggtc
cggccactca
ctcggatgat
ttgccatcat
gagtgttctc
tgtcgcaatc
atgacgagga
ccaacatgag
tagaactggc
cttttgctga
acacgcctgt
ccattgagac
cccccacgcec
gccccaacgce
ccctcecggceat
gtgatgtgtt
gcgaccctgce

acaaggctta

ttcagctcgg
ttttgctata
ggatggatgg
tggaaaagga
cgaggccggt
tacgcgcccce
attctttgcet
agacataagc
aggaggcctce
acatgcctgg
cgtcctggtce
gtctgcgcaa
acttgccttt
ggggcatccg
ggttgtgacc
tttgtacttg
tgcggcettte
ctgcggaatg
cttggatttc
gaatgcagcg
ccagttggtg
taccgtggca
tggcagtatc
cagagtcctt
cccgeccgcea
ttggggggat
ctatgttatg
ttatgaggag
cgactttgac

ccatgtttac

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440
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acctccccat
tgggaagctg
ctgactgcca
aaggagcagt
tggttgttac
gacctgtgaa
aacacccggt
cgcttataga
ggccgggaaa
aggaagtcgc
ctgaaattgg
gagttctgca
gcccagtgca
ccgtecttgge
ctgtccttga
gcgaagatgce
tacctggagt
ccgttcateg
ggttcccaac
tgcgagaaaa
agaagactag
tgagtggtgt
agaacaagtt
catcctgcga
aacttgcctg
tggtcacgca
cctctgtgtce
acttcaaaag
acatgctcaa

ctcccaccat

ctggtaagaa
caaagctttc
aagaactgga
gtttaaactg
tgaaacagcg
tttaaaagtg
tgcgagaccg
cgtcttgatc
cactgggatc
actcagtgcg
tctcecttac
gaatacaagg
cgcggctgcee
cacgaccatg
ttaccttgac
cgcactgaaa
tcttecgectt
gccttctact
caaggacatt
ctggcaaact
gaccatactc
tacccagggce
taaggagcta
tcgatccacg
tgctgaagag
gtccggegcea
taacaccatt
tggtcacccce
ggttcaaccc

gccaaactat

gttcttggtc
cgtggagcag
gaaactgaaa
ctagccgcta
gtaaaaatag
gccagtgagg
atcgatggtg
tccggtgcectyg
gatggcacgc
caaataatac
aagctgtacc
tttggagaca
tgccttacge
ccceceegggt
tctaggecctg
gacctctcca
gtgcggaaat
taccctgcta
cagagcgtcc
gtcacccctt
ggcaccaata
ttcatgaaaa
cagactccgg
cctgcaattg
catctaccgt
gtgactaaga
tatagtttgg
catggccttce

ctgatcgtct

cactggtggg

cccgtcecaacce
gccctaggta
agaataattg
gcgacttgac
tcaaatttca
ttgagctaaa
gagttgtgct
atgcatctcc
tctgggattt
aggcttgtga
ctgttagggg
taccttacaa
ccaacgccac
ttgagttata
actgccctaa
aatatgactt
acctgtttgce
agaattctat
ctgaaatcga
gcactcttaa
acttcatcgce
aggcgtttaa
tcctgggcag
tccgetggtt
cgtacgtgcet
gaggtggcct
tgatctatgce
tgttcttaca
attcggacga

ttgaacatct
127

cagagaatgg
tgatgaatgt
acaaactcca
ccgctgtggt
caaccggacc
agacgcggtt
cctgcgttcee
caagttactt
tgagtccgaa
cattaggcgce
taaccctgag
aacccccagt
tccggtgact
tgtaccgacc
acagctgaca
gtccacccaa
ccatgtaggt
ggctggaata
cgttctgtge
gaaacagtat
actagcccac
ctcgcccatce
gtgccttgaa
tgccgceccaac
gaactgctgc
gtcgtctgge
acagcatatg
agaccagcta
cctegtgcetg

gaatttgatg

aagagttcaa

cgacggcgaa
gggcctgact
cgcggcecggcet
ttcaccctgg
gagcacaacc
gcggttcecctt
gcccatcacg
gccactaaag
ggcgacgctce
cgggtgaaag
gacactggaa
gatgggcgcet
atacctgcgt
gagcacggct
ggctttgttt
aagtgcccac
aatgggaata
gcacaggctg
tgcgggaaga
cgagcagtgt
gcccteggaa
gctgatctcg
cttctttatg
cacgacttac
gacccgatca
gtgcttagtt
aagtttgagg
tatgccgagt

ctggggtttc

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300
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agacggaccc
taaatgggcg
tgaaggcgag
gtgcttgttt
gcgcccgcaa
aactcaggtc
cceccgtacge
attgtccagt
aatcccctgt
agcccccacg
gataccaaac
aactaccaga
tggtcgetgt
ggaaaacata
accagaccat
gcacaacgct
gcggttyggtyg
atgttttgag
acccagtggg
agaccatctg
aactcatgtce
ggcaggtcct
gtcaaggcgc
ggcaaagagc
acaggcagct
tgcaccgcga
aggctctagg
gcgccatttg
tgggatttta

ctcactggcc

aaagaagaca
ccagctagtc
taatgtttct
ggagtatgat
ggacggctac
caattatgag
tactgcctgt
cacaatctgg
agggaaaggc
gaccgttatc
tcgcecgegga
cggtgattat
cgcttccaat
ctggctecctt
gcttgacatg
gcaattcccc
tcctggecaag
gcttctcagt
ttttgattct
gaggtttgga
catggtcaac
caccccctac
cacattcgat
ccttgttgece
gcagggctta
cgggcagctyg
caacggggat
tgctgatcta
tttctcacct

cgtggtgaca

gcaataacag
cccaaccgtg
gaatactatg
cctgaatggt
agctttcccg
gggaagaagt
ggcctcgacg
tgtggccatc
acaagccctt
atgcatgtgg
ctggtctctg
gctagcaccg
gtattgcgca
caacaggtcc
attagggctt
gtcccctecece
aattccttcc
aaaactaccc
cattgctatg
cagaatatct
acaacccgtg
cacagggacc
gtggttacgt
atcaccaggg
tttgatctte
atcgtgctgg
aaatttaggg
gaagggtcga
gatttaacac

acccagaaca

actcgccatc
acaggatcct
cctcagecggce
ttgaagaact
gcacgccgtt
cgagagtgtg
tctgcattta
cagcgggttc
tagacgaggt
agcagggtct
tcaggcgtgyg
ccttgctcce
gcaggttcat
aggatggtga
tggggacgtyg
gcaccggtcc
tagatgaagc
tcacctgtct
tttttgacat
gtgatgccat
tgacctacgt
gagaggacga
tgcatttgce
caagacacgc
ctgcaaaagg
atagaaataa
ccacagataa
gctctccget
agtttgctaa

atgaaaagtg
128

atttctaggce
cgcggcccte
tgcaatactc
tgtagttgga
cttcatgtcc
cgggtactgce
ccacacccac
tggttcttgt
gctggaacaa
caccccectt
aattagggga
tacctgcaaa
catcggccca
tgttatttac
ccggttcaac
gtgggttcge
agcgtattgce
aggagacttc
catgcctcaa
tcagccagat
ggaaaaacct
cgccatcact
cactaaagat
tatctttgcg
cacacccgtc
caaagaatgc
gcgtgttgta
ccccaaggtce
actcccagta

gccagatcgg

tgtagaataa
gcctatcaca
atggacagct
atagcgcagt
atgtgggaaa
ggggccccgyg
ttccaccagce
agtgagtgca
gtcccgtata
gatccaggta
aatgaagttg
gagatcaaca
ccecggtgetg
acaccaactc
gtcccggceag
atcctagceccg
aaccaccttg
aagcaactcc
actcaactga
tacagggaca
gtcaggtatg
attgactcca
tcactcaaca
tatgacccac
aacctcgcag
acggttgctce
gattctctcce
gcacacaact
gaacttgcac

ctggttgcca

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100
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gccttegecce
cttcggtgtt
gcgaggctca
gggaatatct
gcgacgtcaa
gcgtceccttcece
aagcattgtg
agacccagtc
ggaaagacaa
ccagctatgce
tgggccececge
cggtcacccc
tgcccececgg
acaaacatac
gtgaggactg
aggccactgce
taggcctgaa
tttttgtgga
ccattttgtt
gctceccgegat
gaggccttte
gggattctct
taccgcatca
ctgtctegcea
gccgagacct
ggttcaaatg
acctctggtt
tccatatttt
ccaatactac

cagtgaatta

tatccataaa
tctaggcact
attgcttcca
tgatgatcgg
aggcactacc
caaggaatca
cacactgaca
caagtgctgg
aacagcctat
ctcgtacatc
cctttgcaac
ttatgattac
atacaaaatt
ctgggggttt
ggaggattac
caccagcttg
ttgaaatgaa
tgctttcacg
tggcttcacc
actccgtacg
tttceccagtyg
ggcaccataa
tggaaaaatc
ttagtagttt
gtaaatattt
taaccatagt
cccggccaaa
cctectgttge
gtactgtttt

cacggtgtgt

tacagccgcg
cctggggteg
gagacggttt
gagcgagaag
gttggaggat
gttgcggtag
gatgtgtacc
aaaatgatgt
ttccaacttg
cgtgttcctg
aggagagtcyg
ggcgctaaaa
ctggcgtgceg
gaatcggata
aatgatgcgt
aagtttcatt
atggggtcca
gagttcttgg
atcgcecggtt
cgctcectgceca
ccaagtggac

ggtgtcaacc

agggcaggct
ggatgtggtg
ggcctceccgg
gtataatagc
gcttcatgat
agcttcttgt
tggtttcecge

ccaccttgcecce

cgtgcatcgg
tgtcatacta
tcagcaccgg
ttgctgcgte
gtcatcatgt
tcggggttte
tcccagatct
tggacttcaa
aaggtcgcta
tcaactctac
tcgggtccac
ttatcctgtc
cggagttctc
cagcgtatct
ttcgtgcgeg
ttccecececggyg
tgcaaagcct
tgtccattgt
ggctggtggt
ttcactctga
attcccacct
ctgattgatg
gcctggaaac
gctcatttte
ctgcccatgce
actttgaatc
tttcagcaat
actctttttg

tggttagggg

tcaccecggcea

129

tgccggctat
tctcacaaaa
ccgaattgag
cctcccacac
cacctccaga
aagccccgga
tgaagcctat
agaagttcga
tttcacctgg
ggtgtacttg
ccattggggg
tagcgcgtac
gttggatgac
gtatgagttc
ccaggaaggg
ccctgtcatt
ttttcacaaa
tgatatcatc
cttttgcatc
gcaattacag
ggggaactaa
aaatggtgtc
aggtggtgag
agcatctagce
tacacaacct
aggtgtttgce
ggttaatagc
ttgtgctgtyg
caatttttct

agcagccgca

atggtgggcce

tttgttaagg
gtagactgcc
gctttcattg
tacctccege
aaagccgcga
ctccacccgg
ctaatggtct
tatcagcttyg
gacccctgceca
gctgacctcg
catggtgaaa
ccagttaagt
accggaaacg
aaaatttaca
gaaccaactt
attggccaac
atatttttgg
agattggttt
aagatcttat
acatcctttg
gcgtcgaatg
cgaggctacg
cgccattgaa
gcgcatgaca
tatttttcca
tgtacattcc
gttgcgtgtt
ttcgaactca

gagatctacg

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900
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aacccggtag
acgagctagg
acgcctggtt
ggatagggaa
atgacgggca
attaccaaca
tttcctegtyg
tttcagttcg
cctccaagac
ccctecagtge
agatgagaat
ttctgagatg
tgtgtgtgte
ggtggtcgac
tgttttagce
aatgcttgac
gttttgctgt
acttgacgcet
cggagagttt
ctagccattt
ggcggtatgt
tcattaggtt
ttcttectgga
ggggcaaagt
ccgtggcaac
ctgtcatgat
agtgatgata
gatcttcctg
aaataaggtc

catagaaacc

gtctctttgg
gtttatggta
ggcgttcttg
tgtgagtcga
gaacaccacc
tcaagtcgat
gctggtttta
agtctcgcag
atcagttgcc
cgtacggcga
tatttacatt
agtgaaaagg
aattttacca
catgtgcggt
tgtcttgttyg
cgcgggetgt
gctcgccaac
atgtgagctg
tgtcatcttt
ccttgacacg
cctaagtagce
tgcaaagaat
cactaagggc
tgaggtcgaa
ccctataacc
agcacggctc
tatgccctaa
aattgtgctt
gcgctcacta

tggaaattca

tgcaggatag
ccgecctggece
tccttecaget
gtttatgttg
ttgcctegte
ggcggcaatt
aatgtctctt
atattgagac
ttaggcatcg
tagggacacc
cttctgatct
gatttaaggt
gctacgtcca
tgctccattt
ccattctgtt
tgctcgcaat
gccagcagcg
aatggcacag
ccegttttga
gtcgctttag
atctacgcgg
tgcatgtcct
agactctatc
ggtcatctga
agagtttcag
cagaaaaggt
aggtgagtcg
tcaccttecgg
tgggagcagt

tcacctccag

ggtatgaccg
tcteccagcga
acacggccca
acatcaaaca
atgacaacat
ggtttcacct
ggtttctcag
caacaccacc
cgactcggcecce
cgtgtatatt
cctcatgcett
ggtatttggc
acatgtcaag
catgacacct
ggcaatttga
tgctttcttt
acagcagctc
attggctagce
ctcacattgt
ccactgtgtce
tctgtgecect
ggcgctacgce
gttggcggtce
tcgacctcaa
cggaacaatg
gcttttggcg
cggccgactg
gtacatgact
agttgcactc

atgccgtttg
130

atgtgaggag
aggccacttg
gttccatccce
tcaactcatc
ttcagccgtyg
agaatggctt
gcgttcgect
gcagcggcaa
tctgaggcga
actatcacag
tcttettgee
aatgtgtcag
gagttcaccc
gagaccatga
atgtttaagt
gtggtgtatc
ccatctacag
tgacaaattt
ctcctatggt
taccgcecggg
ggctgcgttyg
gtgtaccaga
gcctgtcecate
aagagttgtg
gggtcgtcct
ttttctatta
ctagggcttc
ttcgcecgcact

ctttgggggg

tgcttgctag

gatgatcatg
actagtgttt
gagatattcg
tgcgccgaac
tttcagacct
cgtcccttet
gcaaaccatg
gctttgcectgt
ttcgcaaaat
ccaatgtgac
ttttctatge
gcatcgtgge
aacgctccct
ggtgggcaac
atgttggaga
gtgccgttct
ctgatttaca
gattgggcag
gccctcecacta
tttgttcacg
acttgcttcg
tataccaact
atagagaaaa
cttgatggtt
tagatgactt
cctacacgcecce
tgcacctttt
ttcagagtac
tgtactcagce

gccgcaagdgta

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640
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cattctggcecc
tgataaccac
gcccgggtta
ccttgtcaaa
agccagtcaa
gaggcaaggg
tagcgactga
cgtcaatcca
ggataagtta
tcacagcatc
ggaagaatgt
agggcgaccg
aaaaaaaaaa
<210>
<211>
<212>

<213>

<400> 3
atgacgtata

ggcacagccc
gcttaggggt
accctttaac
ttatggcgga
tgaatctcca
tcecggtggac
ggctttctge
gaatggtgcg
agaatctaca
gagtggccgt
atgtgttaac

agtgtgctat

cctgecceccacce
gcatttgtcg
aaaagcctcg
tatgccaaat
tcagctgtgce
accgggaaag
agatgatgtc
gaccgccttt
cactgtggag
accctcagceca
gtggtgaatg
tgtgggggtyg

aaaaaaaaaa

SEQ ID NO 3
IUIVHA :
TUI: IHK
MCKYCCTBGHHaH IIOCJIEeJORATEJIbHOCTD

15013

ggtgttggcet
aaaacttgct
ctgtccctaa
catgtctggg
gggccaagtc
agtttctgag
gttgccacgt
gatctttcca
ggtcgcagcet
agtttatgaa
tttcgccaat
taatctaccg

ggctgacatc

acgttgaaag
tccggegtece
tgttgggtgg
aacaacggca
cagatgctgg
aaaaataaga
agacatcact
aatcaaggcg
tttagtttgce
tgatgggctg
gcactgattg
agatttaatt

aaaa

ctatgccacg
gcacggaaaa
caccttgcett
atacttgatc
tactgcacac
cttggagtgc
gcatacccca
attgcacgaa
gagatttaca
cggggttgcee
tccctacatg
ctccecgecaga

tatgacattg

tgcecgcagge
cggctccact
cagaaaagct
agcagcagaa
gtaagatcat
agaaaaaccc
ttacccctag
ctgggacttyg
ctacgcatca
gcattcttga
acattgtgcc

ggcgagaacc

gcatttgtat
cgcecttecg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagtcggtca
gctggtaccc
tgagtgacaa
ggcccaagcc

gtcatgacgc
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tttcatccga
acggtcaacg
gttaaacagg
gagaaagaag
cgctcagcaa
ggagaagccc
tgagcggcaa
caccctgtca
tactgtgcgce
gacatctcag
tctaagtcac
atgcggccga

15444

tgtcaggagc
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccce
ctcccececgec
gaacctgaac
gctcaccccce
cattgtcgga
accttttccg
tgaagacttt

cgtcatgtat

ttgcggcaaa
gcacattggt
gagtggtaaa
ggggatggcce
aaccagtcca
cattttcctc
ttgtgtctgt
gattcaggga
ctgatccgceg
tgtttgaatt
ctattcaatt

aattaaaaaa

tgtgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttcectce
gaagagccac
ggggcctgcet
tttcaacaaa
acagtcttga
cctgtceccectg
ggagcaactc

tgtccttttg

gtggccggag

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

60

120

180

240

300

360

420

480

540

600

660

720

780
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ggaaagtctc
agttgaagtt
tatctaagtt
atggctgcct
cgctcccacc
ccaagcatgg
cagtgactga
tcecgecactt
taagggttga
gcaatcacaa
ccacggtcgce
ttgccagege
gtggttggca
ctcttcecga
ccatccaaat
agtacgtgct
cttctttget
cceccagatge
taatgcactt
attgtccggce
gaggaggaga
ttgaggaatg
caaagattaa
agagggcttyg
gggttgaggce
ctgtcaagag
actgtggcag
catctctgaa
ctttgagtgt

ccttgagtga

ctgggccecct
aattgcgaac
tgcctttata
cccegctgat
ggaagttcag
tgtctctgge
tacaagtggg
aaggctggcg
gcccaatacg
atggtacggc
tcaccgeget
caacagggct
ctgcatttce
gagagcgaga
cctcagactce
taaactagaa
cccecttgaa
ggtcgaaagt
gcctagtagt
atcccecggte
gcaccctgat
ctgttgccat
tcagtacctc
ccecgecgagt
tgcaactccg
cttgcecggga
cccgattttg
tgagcctgeg
gccggcccca

gccagttttt

cgtggcgggyg
cgacttcaca
gcccccggga
actgttcctg
aataaagaaa
aagtacctac
cctatcgtceg
gaagaaccta
tcaccattgg
gctggaaaga
ttacccgttce
gagcatatca
gctattgtca
ccttctgatg
cctgcggect
ggcgagcatt
tgtgttcagg
tttggatttg
gtcatcccag
accactgtgt
caggtgcgcet
cagaataaaa
catggtgcaa
gctgcggaca
ccaccccctce
aacaatcctg
acgggcgaca
cttatgcctg
gttcctgcac

ttgtctgcac

atgaagggaa
tctececttece
gtggtgtctc
gagggaactg
ttcgctatge
agcggaggcet
tacagtattt
gcctcecctgg
ttggcaagga
gagcaaggaa
gtgaaaccct
agcactatta
accggatggt
actgggctac
tggacaggga
ggactgtctc
gctgttgtga
accctgecctg
ctgctctggce
ggactgtttc
taggaaagat
ccaaccgggc
caagtcttga
ccttetttga
caccaagagt
tccececgetee
atgatctttce
cgttgcaatg
cgcgtagagce

cgcgacacaa
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atttgaaact
gccccaccac
catgcgggtt
ctggtggcgce
taaccaattt
gcaagttaat
ctctgttaag
gtttgaggac
tgtgaaaatc
atcacgctct
gcaggctaag
tccgecagcece
gaattctaaa
tgacgaggac
cggtgcttgt
tgtgacccct
acataagaac
ccttgaccga
cgaaatgtcc
acaattcttt
catcagcctt
caccccggaa
agactgcttg
ttggaacgtt
tcagcctcga
acgcaggaag
gacgccatcc
tatctctagg
tgtgtcccga

atttcagcag

gtcccecgagg
gtagtggaca
gagtgccaac
ttgttcgact
ggttatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttyg
ggtgcgactg
aggcgcgagyg
gacggaaact
tttgaaactg
cttgtgaata
gttagcgcca
gggatgtccce
ggccttggte
ctggctgagg
ggtgacccca
gcccgecaca
tgtcaagttyg
gaggtcgcgg
actaggcttg
gtgctccctg
aaaacaaagt
gttagatctg
gagccgatga
ccagtgacat
ccggtgacgce

gtgaaagaag

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580
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cgaatctggt
cacagactga
tggggggaca
accctgcacc
actcagctca
aagaagcatg
ccacgcaaga
cgtctgcecta
tactcgagac
cttcecgtgag
gcattctcgg
tcggggaaga
ttgacgagag
tgccacctte
aagctgaaag
ctgttttctt
ttgcagcecttt
ctcccctett
gctggttgge
gtgagtttga
gggaccctgt
ggttactggg
attgcttcett
cttgtgtaag
ccaggtegtc
ttttcctege
ctgaaaaacc
tcgttcagcece
gggcgatggt

ctccecttttt

ggcaacaacg
atatgaagct
agaagctgtg
tgtgtcatca
agccatcatt
cctcagcectce
atggctttct
ccaggcgttt
accgccgecc
tgcagagagc
gaaaatagaa
accggtgtge
cacgacggct
agatggtgtg
gctcttcgac
ctcacacctc
tactttattt
gggtgtgttt
ttttgctgtt
ctcgccagag
ccgcagectt
c¢ggggcacge
ggctggagcet
aactgctcct
actcatcgac
tactgggtgg
tatcgecgtte
ttatgatcct
ggccgaggca

tcccaccgga

ctgatgtgcce
tccececececcag
gaagttctga
agcagctccc
gattcgggcg
atgcgtgagg
cgcatgtggg
cgcatcttag
tacccgtgtyg
gaccttacca
aacgccggcyg
gaccaacctg
ccgtccgeag
gatgcggacyg
caattgagcc
ttcaaatctg
tgcctectttt
tctgggtcett
ggcctgttca
tgtaggaacg
gttgtgggcc
tacatctggce
tatgtgcecttt
aatgaaatcg
ctgtgcgatc
cgtgggtgcet
gcccagttgg
aaccaagccg

gtcccaaaag

gtgaaggttg

aggacgaacc
caccactgca
gtgaaatctc
tgtcaagtgt
ggccctgcag
cttgtgatgc
atagggttga
atggtaggtt
ggtttgtgat
ttggttcagt
agacgcccaa
tcaaagactc
gtacaggtgg

gggtggggcet

gtcaggtttt
acagtggtta
tatgttacag
ctcggegegt
agcctgtgte
tcctteatte
ccgtecggtet
attttttcct
ctcaaggtag
ccttcaacgt
ggttttgtgce
ggaccggccg
atgagaagag
taaagtgctt
tggtcaaggt

atcctgagtg
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tctagatttg
gaacatgggt
ggatacactg
taagatcaca
tgggcacctc
ggctaagctt
catgctgacc
tgagtttctc
gctgcctcac
cgccactgaa
ccaggggctc
ccggatgttg
cgctgactta
gttacggacg
taacctcgtce
ttctcecgggt
ctacccattc
gcgcatgggg
cgacccagtc
ttttgagcectt
cggtcttgcec
taggcttggce
gtgtaaaaaa
gttccctttt
gccaaaaggc
gagtcccatt
gattacggct
gcgggtgtta
ttccgeccecatt

caggatcgtg

tctgcatcecct
attctggagg
aatgacacca
cgcccaaaat
cgaaggggaa
agtgaccctg
tggcgcaaca
ccaaagatga
acgcctgcac
gatgttccac
ttggcaccct
tcgcgggggt
cccactgatt
gtaagaaaga
tcccatcectec
gattggggtt
ttcggtttcg
gtttttggct
ggcactgctt
ctcaaacctt
attcttggca
attgttgcag
tgctggggat
acgcgtgcga
atggacccca
gagcaaccct
agaactgtgg
caggcgggtyg
ccattccgag

gtcgaccccg

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380
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acacttttac
gggactttgc
gcccacacct
gggtttatgt
acccattcgce
cccaacatgg
ttgccttagt
aggctgatat
ggttgctctg
tatggttggt
tattggttgce
atgatattca
atgggactta
cccegtecca
acaccgtcaa
aaattaagtg
ttggcttcaa
cgaattggca
cctattgget
gcttcaccgce
gcgttcacac
tttgtaatgt
tccegetegg
cagacctttg
aacttttatg
ttgctgtyggg
tctectttgg
tcaggcttct
gtgcggcgac

taatgaattt

tacagctctc
ccaactgaat
cattgctgcecce
aactgcagtg
cgtccctggce
ccttaccctg
cgttttgatt
gctgtgecgte
tgtgtttcct
gtttttctta
tctttggcett
tcatcacacc
tttggccget
gcttgggtecce
tgtggtcggg
cgtgactgcce
tcaaatgctt
aggggctgcet
gacatcctct
gtgcggcgat
aggatcaaat
ggcacccatc
tgatgtgaag
cgecttgett
tgtgttttte
tttttttatc
aatgtttgtg
aacagcagct
cggctttgte

aagtacctat

cggtctggtt
ggattaaaaa
ctgcatgttg
gggtcttgcg
tacggacctg
cccttgacag
tttgtttcca
ttacttgcaa
tgctggttgce
atttccgtaa
ctaggccgtt
agtggccccce
gtccgeccgeg
ctccttgagg
tcctcectatgg
gcacatgtcc
gactttgatg
cctaagaccc
ggtgtcgaac
tctgggtcce
aaacaaggag
aagctgagcg
gttggcagcc
gccgccaaac
ctcctgtgga
ttgaatgaag
ctatcttggce
ctcaacagga
gcagatctgg

gccttecctge

actccaccac
tcaggcaaat
cttgctcgat
gtaccggcac
gctctctctg
cacttgtggc
tcggaggcecat
tcgcaagcta
gctggttctce
atatgccttce
atactaatgt
gcggtgttge
ctgcgttgac
gcgctttcag
gctctggcegyg
ttacgggtaa
taaaagggga
aattctgcga
ccggcegteat
cagtgatcac
gaggcattgt
aattaagtga
acataattaa
ccgaattgga
gaatgatggg
tcctececcage
tcacaccatg
acagattgtc
cggcaactca

ctcggatgat
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aaacctcgtce
ttccaagtct
ggcgttgcac
caatgatccg
cacgtccaga
aggattcggt
ggctcatagg
tgtttgggta
tttgcaccct
gggaatcttg
tgttggtctt
cgccttgget
tggccgcacc
aactcgaaag
agtgttcact
ttcagctagg
cttcgccata
ggatgggtgg
tgggaatgga
cgaagccggt
tacgcgccce
gttctttgcet
agatatatgce
aggaggcctce
acatgcctgg
tgtcctggte
gtctgcgcaa
actcgccttt
agggcatccg

ggttgtgacc

cttggtgtgg
tcggggggag
atgcttgctg
tggtgcacta
ttgtgcatct
cttcaggaaa
ttgagttgca
ccccttacct
ctcaccatcc
gccgtggtgt
gttaccccct
accgcaccgg
gtgttgttta
ccctcactga
atcgatggga
gtttccgggg
gctgattgce
actggccgtyg
ttcgcettet
gagcttgtcg
tcaggccagt
ggacctaagg
gaggtacctt
tccaccgtcce
acacccttgg
cggagtgttt
gttctgatga
tacagccttg
ttgcaagcag

tcaccagtcc

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180
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cagttattgce
gctgecctgea
actttgccga
cgctgactgg
ggactgattt
tcgaggcectgce
aggttcgagg
cgccecggtga
aggttggtag
aaatgaccgt
tcecececctece
tgaacaagaa
aataccagaa
acacagacgc
gaactctgtg
ctggcaagaa
caaagctttc
aagaactgga
gtttaaactg
tgagacagcg
cttaaaagtg
tgcaagaccg
tgtcttgatce
cactgggatc
acttagtgceg
tctcecettat
gaatacaagg
tgcggcectgece
tacgactatg

ttatcttgat

gtgtggtgtc
caatgttctt
ggggaaattg
tgcccteget
taagtgcttt
ctatgcaaaa
tactatggcc
cattgttgtt
caccaagcac
ggcgcgtgte
accgaaagtt
gaagaggcgc
attttgggac
gtgggagtgc
tgggcatact
gtttctggtc
cgtggagcag
gaaactgaaa
ttagccgcecea
gtaaaaatag
gccagtgagg
gttgatggtg
tctggecgetyg
gatggcacgc
caaataatac
aagctgcacc
tttggggaca
tgcctcacge
cccteeggtt

tctaggcectg

gtgcacctcc
gttggcgatg
agggaagggg
atgagactca
gtttctgcgt
gcacttagaa
aaacttgaag
gctcttggcecce
accctccaat
gttgacccaa
ctggagaatg
aggatggaag
aagaattccg
ctcagagttg
accattgaag
cccgtcaacce
gcccttggcea
agaataattg
gcggcttgac
tcaaatttca
ttgagctaaa
gcgttgtact
atgcatcccce
tttgggattt
aggcttgtga
ctgttagggg
taccttacaa
ccaatgccac
ttgagttgta

actgccccaa

ttgccataat
gagcgttcte
tgtcgcaatc
atgacgagga
ccaacatgag
ttgaacttgc
cttttgctga
atacacctgt
ccattgagac
cccccacacc
gtcctaacgce
ccgtcggeat
gtgatgtgtt
acaaccctgce
gtaaggctta
cagagagtgg
tgatgaatgt
acaaactcca
ccgcectgtggt
caaccggacc
agacgcggte
cctgegececce
taagttactc
tgagaccgaa
cattaggcgc
caaccctgag
aacccccagt
tccggtgacce
tataccgacc

acagttaaca
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tttgtacttg
tgcggcecttte
ctgcgggatg
cttggatttc
gaatgcggceg
ccagttggtg
taccgtggceca
tggcggtatc
cagagtcctt
cccacccgcea
ctggggggat
ctttgttatg
ttatgaggag
cgactttgac
caatgtctac
aagagcccaa
cgacggtgag
gggtctgact
cgcggcggcet
ttcaccctag
gagcacaacc
gcagttcctt
gcccgecatg
gccaccaaag
ggcgacgcac
cggataaaag
gacactggca
gatgggcgcet
attccatcgt

gagcacggct

tttaagtacc
tttttgcgat
aatcatgagt
cttacgaaat
ggccagttca
caggttgata
ccccaactcet
ttcgacctaa
gccgggtceca
ccecgtgecca
gaggatcgtt
ggtggaaaga
gtccatgata
cctgagaagg
gcctccccat
tgggaagctg
ctgacagcca
aaggagcagt
tggttgttac
gacctgtgaa
aacacccggt
cgcttgtaga
ggccgggaaa
aggaaattac
ctgaaattgg
gagttttaca
gcccagtgcea
ccgtecttgge

ctgtccttga

gtgaggatgc

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980
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cgcattgaga
tcttegecta
gccttccact
caaggacatt
ctggcaaact
gacaatactc
cacccagggc
taaagagcta
tcggtccaca
tactgaagaa
gtcecggegeg
aaacaccatt
tggtcaccct
ggttcaaccc
gccaaactac
aaggaagaca
ccagctagtc
caatgtttcet
agagtatgat
ggacggctac
caaccacgag
cactgcctgt
cataatctgg
agggaaaggc
gactgtaatc
tcgececgegga
cggtgattat
cgcctctaat
ctggctectt

gcttgacatg

gacctctcca
gtgcgtaagt
tatcctgcca
cagagcatcc
gttacccctt
ggcaccaata
tttatgaaaa
cagactccgg
cctgcaattg
catctaccgt
gtgactaaga
tacagcttag
cacggcctte
ctgatcgtct
cactggtggg
gccataacag
ccccaccgtg
gaatattacg
cctgaatggt
agttttcctg
ggaaagaagt
ggcctcgatg
tgtggccatc
acaagccctce
atgcatgtgg
ttagtctcecg
gccagtaccg
gtgttgcgca
caacaggtcc

attagggctt

agtatgactt
acctgtttgce
agaactctat
ctgaaatcga
gcaccctcaa
acttcgttgce
aggcgtttaa
tcttaggcag
tcecgetggtt
cgtacgtgcet
gaggtggcct
tgatatatgce
tgtttctgca
attcggacga
ttgaacatct
actcaccatc
acaggattct
ccteggegge
ttgaagagct
gccecgeegtt
ccagaatgtg
tctgtgttta
cggcgggtte
tggatgaggt
agcagggtct
ttaggcgtgg
ccctgcetece
gcaggttcat
aggatggtga

tgggggcgtyg

gtccacccaa
tcatgtgggt
ggctggaata
cgttctgtgce
gaaacaatat
gttggcccac
ctcgcceccatt
gtgccttgaa
tgccgccaat
gaactgctgce
gtcgtctgge
acagcacatg
agaccagcta
cctcgtgcetg
gaatcttatg
ttttctaggce
cgcggecctt
tgcaatactc
cgtggttyggyg
cttcttgtcce
cgggtactgce
ccacacccac
tggttcttgt
gttggaacaa
cacccctctt
catcagggga
tacttgtaaa
catcggtccg
tgtcatttac

ccggttcaac
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ggctttgttt
aagtgcccgce
aatgggaaca
gcacaggctg
tgtgggaaga
cgggcagcgt
gccctcggga
gctgatcttg
cttctttatg
cacgacctac
gacccgatta
gtgctcagtt
aagtttgagg
tatgccgagt
ttgggttttce
tgtagaataa
gcctaccata
atggacagct
atggcgcagt
atgtgggaaa
ggggccccgyg
ttccaccage
agtgagtgca
gtccecgtaca
gacccaggta
aatgaagttg
gagatcaaca
cccggtgcetg
acaccaactc

gtcccagcecag

tgcctggagt
ccgttcatceg
ggtttccaac
tgcgagaaaa
agaagactag
tgagtggtgt
aaaacaaatt
catcctgcga
aacttgcctg
tggtcacgca
cctectgtgtce
actttaaaag
acatgctcaa
ctcccaccat
aaacggaccc
taaatgggcyg
tgaaagcaag
gtgcttgttt
gcgcccgcaa
aactcaggtc
ctcecgtacge
attgtccagt
aaccccccct
agccteccgeg
gataccaaac
acctaccaga
tggtcgcectgt
ggaaaacata
accagaccat

gcacaacgct

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780
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gcaattccct
tcctggtaag
gctccttagce
ttttgattct
gagatttgga
catggtcaac
caccccttac
cacatttgat
ccttgttget
gcagagcatg
cgagcagctg
caatggggat
tgcagatctt
tttctecgect
cgtggtgaca
tgtccataag
tctaggcacce
aatgctteccg
tgatgaccgg
aggtactacc
caaggaatca
cacattaaca
caagtgctgg
gacggcctat
ctcgtacatc
cctttgcaac
ttatgattac
gtacaaaatc

ctgggggttt

ggaagactac

gcccecteee
aattccttcc
aaaactaccc
cattgctatg
cagaatatct
acaacccgtg
cacagggacc
gtggttacac
atcaccaggg
tttgatcttc
atcgtactag
aaattcaggg
gaagggtcga
gatttgacac
acacagaaca
tatagccgceg
cctggggttyg
gagacagtct
gagcgagaaa
gttggaggat
gtcgcggtag
gatgtgtatc
aaaatgatgt
tttcaacttg
cgagtacctg
agaagagttg
ggtgccaaag
ctggcgtgeg
gaatcggata

aatgatgcgt

ataccggccce
tggatgaagc
tcacctgtct
tttttgacat
gcgatgccat
taacctactt
gagaggacgg
tgtatttgcce
caagacatgc
ccgcgaaagg
atagaaacaa
ccacagacaa
gctcceceget
agtttgccaa
atgaaaagtg
cgtgcatcgg
tgtcatacta
tcagcaccgg
ttgctgagtc
gtcaccatgt
tcggggttte
tcccagacct
tggacttcaa
aaggccgcca
ttaattctac
tcgggtccac
tcattctgte
cggagttctce
cagcgtatct

ttcgtgecgeg

gtgggttcgce
agcgtattgt
aggagatttc
tatgcctcag
tcagccagat
ggaaaaacct
cgccatcaca
cactaaagat
tatctttgtyg
cacacccgtce
caaagaatgc
gcgcgttgta
tcccaaggte
actcccggta
gccagaccgg
tgccggcectac
tctcacaaaa
ccgaattgag
cctcccceccat
cacctccaaa
aagccccggg
tgaagcttac
ggaagttcga
tttcacctgg
ggtgtatttg
ccattgggga
tagtgcatac
gcttgacgat
gtatgagttc

ccagaaaggg

137

atcctagceccg
aatcaccttg
aaacaactcc
actcaactga
tacagggaca
gtcaagtatg
attgactcta
tcactcaaca
tatgacccac
aacctcgcectg
tcggttgctce
gattctctcc
gcacacaact
gaacttgcac
ttggttgcta
atggtgggcc
tttgtcaggg
gtagattgcc
gctttcattg
taccttccge
aaagccgcaa
ctccacccag
ctgatggtct
tatcagcttg
gacccctgca
gccgaccteg
catggtgaaa
ccagttaggt
accggaaacg

aaaatttata

gcggttggtg
atgtcttgag
acccagtggg
agaccatctg
aacttgtatc
ggcaagtcct
gtcaaggcgce
ggcaaagagc
acaggcaact
tgcaccgtga
aggctctagg
gcgccatttg
tgggatttta
cccactggcece
gccttegece
cctcagtgtt
gcgaggctca
gggagtacct
gtgacgtcaa
gcttccecttce
aagcagtttg
agacccagtce
ggaaaggcaa
caagctacgc
tgggccecctgce
cagtcacccc
tgcctectgg
acaaacgcac
gtgaggactg

aggccactgce

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580



10

15

20

25

30

35

40

45

50

55

60

caccagcatg
ttgagatgaa
tgctttcacg
tggcttcacc
actccgtgeg
tttctcagtyg
ggcaccataa
tggaaaaagc
ttagtggttt
gtaaatattt
taaccatagt
cccggccaag
cctcectgttge
gtactgtttt
cacggtgtgc
gtctctttgg
gttcatggtt
ggcgtteccetg
tgtgagtaaa
aaacaccacc
tcaggtcgac
gttagtttta
agtctttcag
atcagctgcecce
cgcacggcga
tacttacatt
agtgaaaagg
aactttacca
catgtgcggce

tgtcttgttg

aggtttcatt
atggggtcta
gaatttttgg
atcgcaggtt
cgccctgceca
ccgggtggac
ggtgtcaacc
aggacaggct
ggatgtggtg
ggtttctcgg
gtataatagc
gcctcatgat
ggcttecttgt
tggtttccac
ccaccttgce
tgcaggatag
ccgectggece
tctttecaget
gtttatgttg
ttgccecegece
ggcggcaatt
aatgtttcgt
acatcaaaac
ttaggtatgg
tagggacacc
cttcagatct
ggttcaaggt
gctacgtcca
tgcttcattt

ccatcctttt

ttcececececggyg
tgcaaagcct
tgtccattgt
ggctggtggt
ttcaccctga
attcccacct
ctgattgatg
gcctggaaac
gctcattttc
ctgcccatgce
actttaaatc
tttcagcaat
actctttttg
tggtcagggyg
tcacccggcea
ggcatgaccg
tctccagecga
acacggccca
acgtcaagca
atgacaacat
ggttccacct
ggtttctcag
caacaccact
cgactcgtcce
cgtgtatatt
cctcatgcett
gatatttggc
acatgttagg
catgacacct

ggcaatttga

ccctgttatt
ctttaacaaa
tgatatcatc
cttctgcatce
gcaattacag
ggggaactaa
aaatggtgtc
aggtggtgag
agcatcttgce
tacacaacct
aggtgtttgce
ggctaatagce
ttgtgctgtg
caatttttct
agcagccgct
atgtagtgag
aggccactta
attccatccc
ccaattcatc
ttcagccgta
agaatggctg
gcgttegect
gcagcatcag
tctecgacga
accatcacag
tcttcecttgee
aatgtttcag
gagttcaccc
gagaccatga

atgtttaagt

138

gaaccaactt
attggccaac
atatttttgg
agattggttt
aagatcctat
acatcctttg
gcgtcgaatg
cgaggccacg
cgccattgaa
gcgcatgaca
catttttcca
tgtgcattcc
gttgcggatc
ttcgaactca
gagatctacg
gacgatcacg
accagtgttt
gagatatttg
tgcgccgtte
tttcagacct
cgtcccttet
gcaagccatg
gcttegttgt
ttcgcaaaag
ccaatgtgtc
ttttctatgce
gcattgtggc
aacgctctct
ggtgggcaac

atgttgggga

taggcctgaa
tttttgtgga
ccattttgtt
gctccgeggt
gaggccttte
gggatattgt
taccgcacca
ttgtctcgceca
gccgagacct
gggtcaaatg
acccctggtt
tccatatttt
ccaatgctac
cggtgaatta
aatccggcag
acgaactagg
atgcctggtt
ggatagggaa
atgacggaca
actatcaaca
tttecctettg
tttcagttca
cctceccaggac
ctctcaatgce
agacgagaat
ctctgagatg
tgtgtgtgte
ggcggtcgat
cgttttagcce

aatgcttgac

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380
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cgcgggcetat
gatcgtcaac
atgtgagctg
tgttatcttt
ccttgacaca
cttgagtagce
tgcgaagaac
taccaagggc
tgaggtcgaa
tcectttaace
agcacggctc
tatgctctga
aattgtgctt
gcgctcacta
tggaaattca
cctgcccacce
gcatttgtcg
aaaagcctcg
tatgccaaat
tcagctgtgt
accggggaag
agatgacgtc
gactgccttt
cactgtggag
accctcageg
gtggtggatg
tgtgggggta

daaaaaaaaaa

tgctcgegat
gccagcagca
aatggcacag
cccgtgttga
gttggtctgg
gtctacgcag
tgcatgtcct
aaactctatc
ggtcacctga
agagtttcag
cgcaaaaggt
aggtaagtcg
tcaccttcgg
tgggagcagt
tcacctccag
acgtcgaaag
tccggegtece
tgttgggtgg
aacaatggca
cagatgctgg
aaaaataaaa
aggcatcact
aaccagggcg
tttagtttgce
tgatgggctg
gcactgattg
aagtttaatt

aaa

<210> SEQ ID NO 4

<211> IUIMHA:

15444

<212> THIl: OHK

tgcctttttt
acagcagctc
attggctggce
ctcacattgt
ttattgtgtc
tctgtgeccect
ggcgctactc
gttggcggtce
tcgacctcaa
ctgaacaatg
gcttctggcg
cggccgectg
gtacatgaca
agttgcactt
atgccgtttg
tgtcgcaggce
cggctccact
cagaaaagct
ggcagcaaaa
gtaagatcat
agaaaaaccc
tcacccctag
ctggaacttg
cgacgcatca
gcattcttga

acactgtgcc

ggcgagaacc

gtggtgtatc
tcattttcag
tggtaaattt

ttcctatggt

caccgccggyg
ggctgcgttg
atgtaccaga
gcctgttatce
aagagttgtg
gggtcgtccce
ttttccatta
ctagggcttc
ttcgcgaact
ctttgggggyg
t