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OIIMCAHME WM3OBPETEHNA
2420-556135EA/026
KOMIIOBHUILINKM, COIEPXAIIME KOPOTKME IEIITHIBI, [NOJIVUEHHEE W3 PEDF, U
X MNPMMEHEHUE

I[IEPEKPECTHASA CCHJIKA HA POJICTBEHHHE 3AABKU

HacTosamasa 3sadBka MCOpallBaeT IIPUOPUTET COIJIaCHO 3afdBKe Ha
natenT CIA N 62/405,522, nomanHou 7 okTabpsa 2016 1., pacKpeHTHe
KOTOPOM BKJIOUEHO BO BCEeM IIOJIHOTE IIOCPelCTBOM CCHUIKM.

MBBECTHBEM YPOBEHL TEXHUKU

O6JlacTh TexXHUKM, K KOTOPOM OTHOCUTCH M300peTeHHue

HacTosamee nz3obpeTeHMe OTHOCUTCH K KOPOTKUM renTmuoam,
IIOJIYYeHHHM M3 PEDF, U MX OPUMMEHEHMIO IJId JIEUeHMd U/WIN YIIYUJIeHUS
TeueHMs IJIa3HHX 3aboJieBaHMM, B UYACTHOCTM 3aboJIeBaHUM «CYXOTO
Jjasa».

[IpenmecTBYOINVM YPOBEHb TEeXHUKU

BaboJjieBaHMe WMJIM CHHIPOM «CyxXoTo Iuiaza» (DED wmim DES), Takxe
MB3BECTHOE KaK CyxXOoM KepaTuT, ABJADTCS CJOXHHEM 3abojieBaHUeEM,
KOTOpOEe  BHS3HBAET CUMIITOMEL  IOUCKOMOPTa, HapyIIeHUsa  3pPeHUud U
HeCcTabUJIBEHOCTHU CJIe3HOM [IJIEHKHU, yTo cosmaeT oTeHUIMaJ OJIs
[IOBPEeXOeHMA TIIOBEPXHOCTM IJlaska. «Cyxme TJlaza» COIIPOBOXIANTCH
[IOBHIMEHHOM OCMOJIAJIEHOCTEBIO cJIe3HOM [IJIEHKU " BOCIIaJIeHMEM
IIOBEepPXHOCTHK TJlasza. CTeleHb TIKeCTM IIPM3HAKOB/CUMITOMOB «CYXOTO
TJjla3a» TakXe OUeHb BapbUPYETCSa CpelM IIalMeHTOB. B TO BpeMsa Kak
HEKOTOPEE TIalMeHTH WCIBTHBAKT JIMIIE HEe3HaUMTeJIbHOe pas3lpaXeHue,
opyrue CTaJIKMBamnTCHd co SHAUUTEJILHEIMY  OCJIOXHEHUIMHU, KOTOPHE
IPUBOOSAT K CEePbEe3HHM IOBPEXIEeHUAM POTOBUUH M HaAPYIIEHU 3SPEeHUd.

S3aboJepaHre «CyxoTo IJiaza» (DED) MM CHMHOPOM «CyXOTOo IJla3za»
(DES), TakXxe M3BeCTHOe KaK CyxXOoW KepaTuT, OpelcTaBjgeT cobou
MyJIbETHUdaKToOpHaJlbHOE 3aboJieraHue MIOBEPXHOCTHA TJjasa, KOTOpoe
BJIMAET Ha COCTAaBH CJE3HOM IJIeHKM (JIMINIMOHBE, BOIHEE U MYyLMHOBHE) ,
Ha TIIOBEpPXHOCTHL TJlasa WM  BHpaboOTKy  CJe3HOM  XUIOKOCTHU, uTo
IPUBOOUT K TJla3HOM CyXoCTH, OIlyIEe HU MHOPOIOHOTO Tela,
paziopaxeHur u ©Oojgu. DED MOXeT BO3HMKATE I[IO0 pPa3HBEM IPpUMUMHAM,
KOTOpPHE BJIUAT Ha BHPpad®oTKy J0OOTO cocTaBa CJe3HOW XUIKOCTU WM

CTabMJIILHOCTEL CJI€BHOM IUIEHKM (HanmpuMmep, OHCTpoe HCIapeHre CcJes).



KpoMe ToOT0O, THUIEPOCMOJIAPHOCTL CJI€3HOM XMKOCTM, HeCcTabMJILHOCTD
CJIe3HOM ILJIeHKM, HeIOoCTaTouHad IIoIOIepXkKa LeJIOCTHOCTU DSIUTesInsd
MNOBEPXHOCTHM IJlal3a TakKXe MOTYT BHSBHBATE «CyXMe IJlaszsa».

CocToaHUe TUIIEPOCMOJIAPHOCTH cJIe3HOM KUOKOCTU MOXeT
NOTeHUMAaJILHO IIOBPEOUTH n CTUMYJIMPOBATH Kackan BOCIIAJIeHU A
SIUTENUANILHEX KJIETOK IJlasa, 4YTO IIPUMBOOUT K [NOTepe MIOBEPXHOCTHHX
DIUTENUATBL HEIX KJIETOK, B TOM yucie OOKAaJIOBUIOHEIX KJIETOK
KOHEBIOHKTUBEL., [loTepsda OOKaJIOBUIOHHIX KJIETOK CHMXaeT CeKpelMrin MyILHWHAa,
UTO  BIIOCJIENCTBMM NPUBOOUT K I[IOTepe 3allMTEL Ha I[IOBEPXHOCTHU
SOUTEJMA ¥ HeCTabMJIBHOCTM CJI€3HOM ILJIeHKM, WM, B KOHEUHOM MuTOoTe,
OPpUBOOUT K Pa3BUTHUIO CHUMITOMOB «CYyXOT'O IJla3za», a Takxe K
[IOBPEXISHUIO KJIETOK DIUTEJINA POTOBMIIEL. oTa nocJyienymouaga
HeCcTabuJbHOCTE CJI€3HOM IJIEHKM UYacTo IIPUBOIUT K XPOHUUECKOMY
UMKJIY  BOCIHAaJIeHMda UM [NIOBPEeXOeHMI I[IOBEepXHOCTHM  IJlasa, KOTOPHE
BEI3EIBAaT DED.

CymecTByeT KoOJIOCCaljlbHasd HeyINOBJIETBOPEeHHas IIOTpeOHOCTL B
JeUeHUM 5STOT0 MHOTOQaKTOPHOTO PacCCTpOMCTBa IJlal Yy IIallMeHTOB C
DED. B HacTodllee BpeMd ITOCTYIIHO HECKOJIbKO BapMaHTOBR JIeUueHMA OJIA
nauveHToBR ¢ DED, BKJKOUas CJIe303aMeHUTEJIb, IIPOTUBOBOCIIAJIUTEJIbHEE
npernapaTel M aHaJbTeTHuKM. HecMOTpsa Ha TO, UTO ST METONOH JIeUeHUI
MOTYT OBJIETUMTEL HEKOTOPHE CUMITOME Y HEKOTOPHX IalMeHTOB, KpalHe
XeJlaTeJIbHE  BoJiee 50deKTUBHEE CpPemnCcTBa JedeHUuA U OIpodUIIaKTUKU
DED.

CYIIHOCTE UI3OEPETEHUA

BapraHTE OCYIIECTBJIEHUA HACTOAMETO UM300peTeHMd OTHOCATCHA K
peakTBaM U CIOCOOY MIPOPMUIIaKTUKU U/UIM JIeEUEHUS «KCYXUX ITJlas».

OnuH acCIIeKT n300peTeHnd OTHOCUTCH K bapMalleBTUUE CKUM
KOMIIO3ULIM AM oJis JleueHunusa OoPTaJIEMOJIOTUUECKOTO 3aboJieBaHuA N
cybbekTa. dapMalleBTHUeCKas KOMIO3UMIMSA II0 OIOHOMY U3 BapMaHTOB
OCYIIECTRBJIEHUA M300peTeHUd COOEPXUT NenTun U dapMalleBTUUECKU
OpUeMIIEMBEI HAIOJHUTEJL, I'IOe IelTUI COOEePXUT II0CJIelOoBaTeJIbHOCTDL
SEQ ID NO:1: 8-X-X-A-X-Q/H-X-X-X-X-I/V-I-X-R, 7rOe Kaxowil X
He3aBUCHMO IpencTaBjigeT cobor Jmodyln aMMHOKMCIIOTY, IIPpM YCJIOBUM,
UTO TIENTUI He COIEepPXUT IocJeloBaTelJIbHOCTE SLGAEQRTESIIHR (SEQ ID
NO:2) wnmu SLGAEHRTESVIHR (SEQ ID NO:3), KOTOpPHEE IIPeOCTaBJIART

coBom I1ocJenorpaTesIbHOCTM PDSP uUeJjioBekKka M MBIIM COOTBETCTBEHHO.



KoMmnosunuma MoxeT OHTBH B QOopMe pacTBOpa, Masuv MU Telid.

B COOTBETCTBUU C HEKOTOPEMU BapMaHTaMu OCYIIEeCTRBJIEHU A
n300peTeHUa IMeNTHI COIEPXUT IIOCJEeNOBATEJIbHOCTM IO Jwodol u3 SEQ
ID NO:6-75. B COOTBETCTBMM C HEKOTOPHM/M BapMaHTaMM OCYIeCTBJIEHUA
nzobpeTeHusa nenTun cocTouT m3 20, 22, 24 wmim 29 aMMHOKMCJIOTHEX
OCTaTKOB.

B COOTBETCTBUU C HEKOTOPHEMU BapMaHTaMn OCYIIEeCTRBJIEHUA
nzobpeTeHusa odpTalbMOJIOTHMUecKoe 3abojieBaHMe IOpelncTaBJgeT cobomn
3aboJIeraHMe, CBA3aHHOE C IOBPeXIOeHMEeM pPOTOBMUIE, KOTOPOe MOXeT
OpenCcTaBJIATE COOOM CHMHIPOM «Cyxoro mJja3za» (DES).

OOVH  aclIeKT u300peTeHMA OTHOCUTCHA K cronocobaM JieueHusd
oPTaJIEMOJIOTMUECKOTO 3aboJjieBaHusa. Crooco® B COOTBETCTBUM C OIOHUM

BaprMaHTOM OCYIeCTBIIEHMA MBO@peTeHMH BKJIOUaAeT BBeleHUEe CyOBEeKTYy,

HYXIalmeMyC S B STOM, KOMIIO 3ULIUMA, comepxamen Jo®om us3
BBHIIEONMCaHHBX INEenTUIOB . OdTasbMoOJIOTUUEeCKOe 3aboJieBaHue
npencTaBjsgeT coBom saboJjieBaHue, CBSI3aHHOE c IOBPEeXIeHVEeM

POTOBULEL, KOTOpOEe MOXeT IIpelCcTaBJAThL CcoB00M CHUHIPOM «CYXOTO
rJjaza» (DES) .

OpyTol acleKkT u300peTeHMsS CTaHeT OUEeBMIHEM M3 CJedyillero
ONMCcaHusa U NpuilalaeMblX uepTexel.

KPATKOE OIIMCAHUE UEPTEXEN

Ha dur. 1(A) [IOKAa3aHH 5bPeKTE KOPOTKOTO nenTuna,
nmojiyyeHHoro w3 PEDF (PDSP), mnOpmu cCcTpecce TIMOTepM BJaAI'M «CYXOTO
TJlasa», BHABJIEHHEE OKpallMBaHMeM QIIyOpeCleMHOM POTOBMIE, KOTOpOe
WCIHOJNb3YEeTCAa IJA OlLIeHKM IIOBPEeXIeHUS POTOoBMUH. Memed JmHuM C57BL6
comepxaJiM B kKaMepe C KOHTpoJupyeMmoy cpemom (CEC) B TeueHue 14
oHelM, UToOH BH3BATL pa3l3pyleHMe IIoBepxHoOCTM 1Jjas (Oedws 0), a
3aTeM JeunmJu PDSP miIM HOCHUTeJIeM B TeueHMe OOMNOJHUTEJILHEX 5 OHeM
(Desvs 5). Ha oumr. 1(B) mnokas3aHa BeJIMUMHa BHPaBbOTKM CJIe3HOU
XUOKOCTHM, OlleHeHHas C IIOMOMbI TecTa ¢ (QeHOJIbLHOM KpacCHOM HUTL.
NS: Mwomiel, He DOOBepraBMNMXCS CTPeCccy, CoIOepXaJllM B HOPMAaJlbHEIX
YCJOBUAX OKpyXawomel cpenn. UT: He TOJyYaBNMX JedeHMe MHIIen
comepxaqn B CEC B TeueHue 14 OHeMN.

Ha dur. 2 (A) [IOoKa3aHH perpe3eHTaTUBHEE n3o00paxeHns

OKpallMBaHMUsa OOKAJIOBMIOHEIX KJIeTOK peakTuBoM Iudpdba (PAS) B croOne



KOHTBIOHKTHUBH . McxonHoe ypeJuueHre x100. KpatTko, Memen JguHuy CH7BL6
comepxann B CEC B TedeHre 14 nHeV M 3aTeM obpabaTeRajau PDSP wuiu
HOCUTeJIeM B TeueHMe IOIOJIHUTEJLHEX 5 1»nHelM. Oour. 2 (B) CpenHee
KOJIMYECTBO I[IOJIOKUTEJIEHO OKpalleHHEX PAS KJIeTOK OBUJIO 3SHAUUTEJIBHO
YBeJIMUueHO Iocjie ofOpadboTku PDSP. JaHHBEE OpenCcTaBJIEHEl KaK CpenHee
3HaueHMetCcTaHIapTHOE OTKJIOHEHUE.

Ha o&umr. 3 1[oOKaszaHH pe3yJbTaTH MeCTHOT'O IIpuMeHeHuda PDSP,
OEMOHCTPUPpYKIIME IIpeOOoTBpalleHMe paspylleHMI IIOBEPXHOCTHOT'O Oapbepa
TJla3a, BHBBAHHOTO CTPECCOM IIOTepM BJaru. Memen comepxain B CEC B
TeueHre 14 OHeV M, HauMHasd C Hadajla coZepxaHusda B CEC, BBOOWIM UM
100 MKM PDSP. SHaueHUA BEIP&XEHEL Kak cpenHee 3HaueHue
3HaueHMetCcTaHIapTHOE OTKJIOHEHUE.

Ha o&mr. 4 1mnoka3aHO BJMAHME MeCTHOTO IIpuMeHeHusa PDSP Ha
BHI3BAHHOE CTpPeCcCOM IOTepM BJATM BOCIaJileHMe IJlas. Mommey JIMHUK
C57BL6 comepxain B CEC B Teuenue 14 ngHen (Iedwr 0) ® 3BaTeM
obpabaTHBaaM PDSP MM HOCUTEJIeM B TeueHMre IOMNOJHUTEJILHHX b5 IHeM
(JeHb 5). YPOBHU MPHK Pas3JIMYHBEIX BOCIIaJIMTEeJIb HEIX baxTOPOB

OLleHMBAaJM C TIOMOWmbI KOJMUeCcTBeHHOM IIIIP B peaJlbHOM BpPEMeHU’.
3HaueHMs BHpPaXeHH KaK CpelHee 3HaueHMerCTaHIapTHad omrbka B
Kaxmor Tpynmne. *P<0,05 mo cpaBHeHuio ¢ NS: MeIIM, He MOOBepTraBlMecsd

crpeccy. **¥P<0, 05 mo cpaBHeHMIO C TPYIIION, II0JIyuaBllel HOCUTEJL.

Ha dur. 5 rIokaszsaHo, uTo MeCTHOe IIpUMeHeHNrEe PDSP
NpenoTBpalaeT [IePEeKUCHOE OKMCJIEeHUE JIUTINOOB, BEI3BAHHOE
OKUCJIMTEJILHEM CTpeccoM. Memedt conmepxanln B CEC B TedeHue 14 1nHeln
¥, HauMHad C HauaJla comepxaHua B CEC, BBOommiam mM 100 MM PDSP.
Ha o&ur. 5(A) mnokaszaHa pelpe3eHTaTMBHaAS MMMyHOTUMCTOXMMMSA MapkKepa
OKMCIIMTEeJIbHOTO cCcTpecca 4-HNE B 2OMTEeIMM POTOBMIHE IIPU «KCYXOM
mjase». Ha dumr. 5(B) mnokaszsaHH pe3yJbTaTH KOJUUECTBEHHOTO aHalln3a

TIIOJIOXMTEJIEHO OKpPall€eHHEX Ha 4-HNE KJIeETOK. 3HaueHUH BEIPAXEHEI KakK

CpenHeetrCcTaHOaApPTHOE OTKJIOHEHUE . *P<0, 00002 o CPaBHEHUIO C
TpyIIon, noJIydaBinen HOCUTEJE . (C) PenpeseHTaTUBHA4A
NMMyHOTUCTOXUMMUA 4-HNE B KOHBOHKTHBAJBLHOM DBIUTEJIMK IIPU  KCYXUX
TJjlazsax».

Ha owur. 6 nokazaHo BJIMAHMEe PDSP Ha BHYTPUKIIETOUYHEE YPOBHU

AOK m GSH B obpaboTaHHHx NaCl KJeTKax BIOUTEIMS POTOBMIH KPOJIMKA.



5

KileTrkn »souTesmsda pPOTOBULUE KpOJiMKa IIpelBapuTellbHO oOpabaTeajm 10
MKM PDSP MM KOHTPOJIBHEM IHentunoM (ConP, ocratkm 93-110 PEDF) B
TeueHUe 20 u n 3aTeM oBpabaTHEBAaJN NaCl o4 VHIOYKIIUA
TUIIEPOCMOTHUUECKOTO CTpecca. Illociyie obpaboTkm NaCl B TeueHMe elle
24 u KJIeTKM [oOBeplaliM HeTeKTHpoBaHM AOK ¢ nomombrn 30HIDa H,DCEDA
(A) mam rnJayTaTmMoHa (GSH) ¢ nomombio 3o0oHma OPA (B). *P<0,002 1o
CpaBHeHMI0O C HeoOpab®oTaHHHMM KJIeTKaMM (KJEeTKM B M30TOHMUECKOM

cpeme) . #P<0,05 mo cpaBHeHMIO C KJeTKaMy, ofpaboTa”HHmMM ContP/NaCl
(KJIETKM B TMIIEPOCMOTUUECKOM cCpele) .

Ha dur. 7 nokaszaHo BJuaHMe PDSP Ha skcopeccuro MPHK MMP-9 u
€e QaKTMBHOCTBL B oOO6paboTaHHEX NaCl KJjeTkax DSIUTeJIMSI POTOBULIE
KpoJqmka. Ha Oowur. 7 (A) 1noka3aHH ypoBHM MPHK MMP-9, oOlLleHeHHHE C
IIOMOMBID KoJIMUecTBeHHOM IIIIP B pealJlbHOM BpPeMeHM. 3SHaUeHMs BHPAaXEeHH

Kak CcpeOHee B3HaueHMercTaHIOapTHasd ommuOKa B KaxXIoW Tpylne. *P<

0,005 1o cpaBHeHMIO C Heobpa®oTaHHEIMM KJeTKaMi. #P<0,02 1o
CpaBHeHUID C KJeTkamu, obpabdoradHemy ContP/NaCl. Ha our. 7 (B)

IIOKasz3aHa aKTMBHOCTEB MMP-9 ’ OLL€HEHHYIO C TIOMOIIBIO XeJlaTUHOBOM
BMMOI‘pa(bI/H/I . SHaueHMA BHPaXeHH KaK CcpenHee BHaquMeiCTaHﬂapTHaH

ommbka B Kaxmou TIpynmne. *P<0,0001 mo cpaBHeHMIO C HeoO®padoTaHHBEMU

KJIeTKaMI . #p<0, 0003 10 CpaBHEeHMI C KJIeTKaMu, oBpaboTaHHEMUA
ContP/NacCl.
Ha ®ur. 8 1nokazaHH 50QeKTH pPa3JIMUHHEX aJlaHVMH-3aMelleHHBIX

NeNTUOoB OpY [OIPpOOUIIaKTHUKE WM JIEUeHMM  BHS3BAHHBIX  BECHXAHMUEM
IIOBPpEeXIeHU  pPOTOBMULEH, BEHISABJIEHHHX OKpallMBaHMeM (QIYyOopecClleMHOM.
Meme?#t conmepxaln B cpele CEC B Teduenue 14 ngHel, YTOOH BHS3BATH
«CyxXme TJlasa», UM B TeueHMe 5 IHeM HaAHOCWJIM Ha IJlasa pa3JIMuHbEe
nentuntl. UYepe3z 5 1OHeM POTOBMULE OKpamMBalM (JIyopecleMHOM MOJIA
OLIEHKM IIOBPEXISHUM IIOBEPXHOCTHU.

Ha ®&wmr. 9 1nokazaHO BJIMAHME Pa3JIMUHHX aJlaHMH-3aMelleHHBIX
IenNTUIOB Ha YCUJIeHMe BHPpab®OTKM CJI€3HOM XKUIKOCTM, BHABJEHHOTO
MeTOOOM C (QEHOJIBHOM KpPaCHOW HUTHBI.

Ha Oo®wmr. 10 r1okazaHO BJIMAHME Pa3JIMUHEIX aJlaHMH-3aMelleHHBIX
[erlTrunoB Ha XMBHECIIOCODHOCTD KJIETOK C2C12 B KYyJIbLType.
KM3HeCIOCOBHOCTE KJIETOK OlleHMBalM C noMomsio MTT-TecTa.

Ha ®mr. 11 noka3aHH TepalleBTHUYeCKMEe 3QPeKTH BapuMaHTOB PDSP



29-Mep uyeJjioBeka ¥ moPDSP 29-Mep OpM «CyxXOM IJla3e», BE3BaHHOM
CTpecCcoM MOoTepu BJaru. Momen JuHMM C57BL6 comepXalM B KaMepe C
KOoHTpoJupyeMmon cpenmon (CEC) B TeueHue 14 pHeM, UTOOH BH3BATH
pa3pyllieHre I[HoBepxHOoCTM mja3 (Jewp 0), a 3aTeM HauMHau oOpaboTKU
IenNTUIOM WM HOCUTeJIeM B TeueHue 3 1nHer (HOeHp 3). IloOBpeXxIeHUS
POTOBULEL OLLEHVBAJIUCE C IIOMOIIBIO OKpallMBaHMA POTOBMLEL
biayopecuenHoM. CpelHsSs OLleHKa OKpacCKM POTOBMUH Yy MEIIEM B OTRBET
Ha pa3HEEe IIelTHUIE B TedeHMe 3 nHeM. *P<0,05 mo cpaBHeHUMIO C IOHEM
0.

Ha Owur. 12 mnokas3aHH pes3yJibTaTh BHPaOOTOK CJI€3HOM XUOKOCTH,
OlleHEeHHHEe C IIOMOWEBID TeCTOB C (QEHOJIBHOM KpacCHOM HUTBKL. Memen
JuHum C57BL6 comepxajM B KaMepe C KOHTpoJmpyemom cpenom (CEC) B
TeueHre 14 1nHelM, UTOOH BHS3BATL pa3pylleHMe I[IOBEepPXHOCTH TJia3 (IeHb
0), a BarTeM HauuHaJM OO0OpPabOTKM NelTUIOM WM HOCUTEJIEM B TeuecHUe

3 mHem (Oenb 3). NS: Mwommel, He IHOOBEPTIaBIMXCSI CTPeCCY, CoIOepXaJu

B HOPMAaJILHHEX YCJOBMAX OKpyXawmel cpentl. *P<0,05 1o cpaBHeHUIO C
nHeMm O.

[TOOPOBHOE COIIMCAHME M3OBPETEHNA

dakTOp MNUIMEHTHOTO DIOUTeNMsa YeJioBeka (PEDF) mnpencrarisger
cofou CeKpeTUpyeMut BeJiok, comepxammi 418 aMMHOKMCJIOT, C
MOJIEKYJIIPHOM Maccon OKOJIO 50 xlla. PEDF ABJISETCHA
MHOTOOYHKIUMOHAJILHEM OeJIKOM CO MHOTUMMM OUOJIOTHMUeCKUMM QYHKUUAMA
(cMm., HallpUMep, Oy BJIMKOBaAHHYIO IIaTEeHTHYIO 3adBKY CIIA e
2010/0047212) . OGHapyXeHO, UTO pasHHe IeNTuOHue o6jacTu PEDFE

OTBETCTBEHHH 3a pa3Hbe OyHKIMM. Hamnpumep, 34-MepHBEM OGparMeHT

(ocTaTkM 44-77 PEDF) OBLII UOEHTUOUUIMPOBAH Kak oBJamanmui
AHTUMAHTUOTeHHOM aKTMBHOCTEIO, ToTma kKak  44-MepHHM — dpaTMeHT
(ocTaTkM 768-121 PEDF) OBl UMOeHTUOMUMPOBAH Kak  ofbJjamawnmmui

HeVpoTpoduueCKUMM CBOMCTBaMMU.

OnyBJiMKoBaHHAa4 rlaTeHTHasd 3ag9BKa CIIA e 2010/0047212
pPackKpHEBaeT, uTo PEDF MOXeET CrIoCOBCTBOBATH CaMOOOHOBJIIEHUIO
CTBOJIOBEIX KJIETOK. I[laTreuT CHMA N 9,051,547 wu IlatenT CIA N
9,617,311 PacKpHBAaKLT, uTo bparMeHTH PEDF, OJIMHOM 20-39
AMMHOKUCJIOT (ocTaTKM 93-121 PEDF) , MOTYT CIIOCODCTBOBATH

nponm@epauMM CTBOJIOBEIX KJIETOK WM 3SaXMBJIEHMI PaH, B YaCTHOCTNM,



nposimpepallur JIMMOAJILHEIX SIUTENUAJIbHEX CTBOJIOBHEHX KJIETOK.

BapraHTE OCYIEeCTBJIEHUA M300peTeHusa OTHOCATCA K KOPOTKMM
NenNTUOHEM  dparMeHTaM, nojiydyeHHemM 3  PEDF, M MX BapuaHTaM.
BapMraHTE OCYIIEeCTBJIEHUA M300peTeHMI TakKke OTHOCATCA K IPMMEHEeHU
STUX MeNTUOOB B OPOOMIAKTUKE W/MIM JIeUEeHUM CHUHIPOMOB «CYXOTO
ryaza» (DES) .

«CyxoM TJla3» BO3HMKaeT B Tex CcJdydafax, kKorga IJiasz  He
BHpabaTHBaeT IOOCTATOUHOE KOJMUECTBO CJIEe3HOM XMOKOCTM MM Korda
CJIe3Had XUOKOCTEL MCHapdaeTcd CIMIKOM OHCTPpO. Hanmmunrme «CyxXmUx ITJia3s»
B TeueHMe HEKOTOPOI'O BPEMEHM  MOXeT OpUBeCTM K  MNCTHUPAHUD
[IOBEPXHOCTU TJjas. B 3allyleHHHBIX cIydaax DOUTEJIUN MOXeT
noomBepraTbCcAa naToJIoTUUe CKUM M3MEHEeHWAM, TaKUM Kak
[JIOCKOKJIETOUHAasd MeTalla3uda WM [DoTepsd OOKaJIOBUIHEIX KJIETOK. B
T AXKEJIBIX cIydyaax N4 [IauMeHTOB MOTYT [IOABUTLCHA [IOBPEeXOIeHUI
POTOBMLE, B TOM UMCJIe YTOJIeHVe IIOBEPXHOCTM POT'OBUIE, 5SpPO3UL
POTOBUILE, ToUeuHad KepaTolaTud, OedeKTH DIUTEeJIUA, U3BA3BIIEHNE
POTOBMLEL, HeoBacCKyJigpuU3aumsga POTOBULEL, pyOlieBaHMue POTOBULEL,
MCTOHUEHNME POTOBMUE M Haxe IHepdopalrsa POTOBULEH.

ABTOPH HaCTOAINETO WM300peTeHUSa OOHAPYXUIIM, UTO OlIpeleliIeHHEE
MNenTUuOHEle QparMeHTH, I[IOJIYUeHHBe ¥n3 PEDF, MOTI'yT OpemoTBpallaThb
U/WIM JIeUUTL IIOBPEeXIeHMS POTOBUIE, BHS3BAHHHE CYXOCTLI.

B XMBOTHOM MoOOeJM IJsa 3abojleBaHUM «CYXOTo IJlaszsa» MeIen
IIOMemaJi¥ B KaMepy C KOHTpoJmupyeMown cpenor (CEC), uToOH BHB3BATH
CYXOCThL IJlas, Kkak OIMcaHo paHee (Barabino et al., 2005). Mumel,

noMemeHHsx B CEC, nompepralM BO3IEVCTBUIO OTHOCUTEJILHOM BJIAXHOCTHU
(RH) <25%, TemmepaType oT 20 mo 22°C ¢ IHNOTOKOM Bo3IOyxa 15 J/MuH,
12 u B @»DeHb. Momel, He I[IOIBEPIaBIIMXCS CTpPeccy, coIepXalu B
HOpPMAaJIbHOM cperne (RH>50%, OTCYTCTBUE BO3IOYIIHOT'O IoToKa,

TeMrnepaTypa 21-23°C) Takom xe TIepron BpeMeHu. UYepes3 14 nmHen
MEIIEV, He IIOIBEepTaBIIMXCH CTpeccy, obpabaTHBajJM HOCUTEJIeM, ToTIa
Kak MHIIEV, M[DOOBEPTaBIMXCS CTPeccy, oOpab®aTHBRalIM WM UCCIedyeMBM
nenTunoM (Hanpumep, 29-mMepHeM PDSP), wmiIM pacTBOPOM HOCUTEJIA
(T'pymnna HOCUTeJISA) B TeueHMe b5 OHel. 3aTeM pPOTOBMLIY MCCJedoBaJiu
OKpallMBaHMeM QJIYOpPeCLeVHOM.

Kax rnokaszaHo Ha Owur. 1(A), Ha 14- 1QOeHb [OBPEXIeHUHA



POTOBUUE OBJIM OUEBUIOHH I[IPM OKpallMBaHUM QJyopecleMHOM KaK B
TpyIne, He IMOoOBepraBlMelcsa CcTpeccy, Tak M B TeCTUPYEeMOM TIpyIIe.
[locyie o0OpaboTKM KOPOTKUM IIeITHUIOM, IIOoJIydeHHEM wu3 PEDF (PDSP,
oCTaTKM 93-121 PEDEF), B TeueHue 5 1OHen, NOBPEeXOeHna  Ha
IIOBEPXHOCTHM POTOBMUH (aKTHMUECKM MCUesJIM, B TO BpeMa KaK B
KOHTPOJIbLHOM Tpylrne (oBpadoTKa HOCUTEJIeM) IIOBPEeXIeHUS POTOBUIE
BCe elle HabJomaJcCh.

Kpome TOTO, B HacToAmeM WM300peTeHUMM OOHapyXeHO, uYuToO PDSP
pas3JnMuyHOM OJMHE (20-29 aMMHOKMCJIOT, HauMHasg C ocTaTka 93 PEDF)
CIIOCOOHH BOCCTaHaBJIMBATH [IOBPEeXIeHN S POTOBMUE  Ha XV B O THEIX
Momesax 3aboJieBaHUM «CYXOTOo Tulal3a» C KOoHUeHTpauuamu oT 10 MM 1mo
200 MKM.

Ha dur. 1(B) IIOKas3aHH pesyJibTaTk BEPaboOTKM CJIe3HOM
KMOKOCTM, BHABJIEHHEIE C IIOMOMmbI TecTa ¢ GeHOJIBHOM KPpacCHOM HUTLI
(mompo®HO OIMCAaHHOTO B cJenywomeM pa3gese). Ha our. 1(B), NS
obosHavuaeT MHIEM, He IIOIBepTaBmMXCsa cCcTpeccy, a UT ofo3Hauaer
IIOABEepPTaBMMUXCSA CTpeccy M He IIOoJy4YaBHIMX JeueHMe Memel. Kak
rokasaHo Ha our. 1 (B), JeueHMe <c T1oMombio PDSP 3HAUMTEJILHO
YBeJIMUMBAJIO BHPaABOTKY CJI€3HOM XUIKOCTM, II0 cpaBHeHuno ¢ UT u
TPYIION, IMoJIyUyaBllel HOCUTEJb.

Y JmomeM cJle3Hasa ILJIeHKa, IIOKpHBalmasa I1Jlal3, M3BecTHasd Kak

IIpeKOpHeaJIbkHaAd IIJIeHKa, UVMeeT TpM OTIOEeJIBHEX CJIOA: JIMIIMOHEM  CJIOM

(CcekpeTUpPyeMbI Mel oMM e BEIMM XeJjes3aMin) , BOIHLIMA cJion
(cekpeTUpPyeMb CcJle 3HEMIM xeJjlie3aMm) u CIIVI3UC THIM cJiomn
(cekpeTUpPyeMbI BOKaJIOBUOHLIMMI KJIeTKaMM KOHTBIOHKTHUBH) . «Cyxon

TJjas», BHI3BAHHHM CTpPeCcCcoM, MOXeT OBTBH Pe3yJIbLTaTOM CHUXEeHUI
BEPaOOTKM JIHOOOTO MM BCeX STUX KOMIIOHEHTOB.

CHUXeHMe BHPaOOTKM MyLMHa MOXeT OHTL pPe3yJIbTaTOM YMeHBIIeHUSA
KOoJInuuecTBa OOKAaJIOBUIIHEIX KJIETOK. HacrTosmee n300peTeHne
noKa3eBaeT, 4YTo PDSP MOXeT OpeloTBpallaTh YMeHBIIeHMEe KOoJIUUeCcTBa
BOKAJIOBMIHHX KJIETOK M3—-3a «CyxXOoTro IJlaza». Ha our. 2 (A) IIokKa3aHH
pPesvyJILTaTE OKpamMBaHMA peakTuBoM Iludpdpa (PAS) 1yaz mMemm. ['oBOpSA
KpaTko, Mbemen JuHum C5H7BL6 cojepxasiMm B CEC B TeuenHme 14 1OHeM u
3aTeM JleumJiM PDSP MJIM HOCHTeJIeM B TeueHMe OOIIOJIHUTEeJIBHEX 5 OHel.
T'y1aza, nDomoeepraBliMecsa CTPeCcCy, BKIKNUEHH B KaudueCTBe KOHTPOJS C

OTCYyTCTBMeM cTpecca (NS). Ha dumr. 2 (A) IOKa3aHO pelpe3eHTaTUMBHOE



OKpamMpaHMe OOKAaJIOBUIHEIX KJIETOK B TJula3e, He I[IOIBepraBIeMCH
crpeccy (NS), obpaboTaHHOM HocuUTeJieM, U oO6paboTaHHoOM PDSP r1iazse.
Ha our. 2 (B) mnokaz3aHO, 4YTO IJilaza, obOpaboTaHHHe PDSP, BKJIOUAKT
foJibie OOKAJOBUIHEIX KJIETOK (BoJsibme PAS-IIOJIOXUTEJILHEX KJIETOK) IIO
CpaBHeHMK C HeoOpab®OoTaHHEIMM IJla3aMM, IIOIBEepPTlaBIMMUCH CTPeCcCy, WU
TJjiaszaMyr, oOO0paBoTaHHEIMM HOCUTEJIEM.

[ToMMMO  BO3MOXHOCTM MHBEPTHUPOBATH TeueHMEe WMJIM  BBUJIEUUTH
CHMHIPOMHE «CYXOTO TIJla3a», Hu3obpeTaTellM Takxke OOHapyxuiu, dYTo PDSP
MOXeT NIpeloTBPaTUTh [IOBPEXIEeHNS, BEI3BaHHEE naToJIoOTUUe CKUMA
COCTOAHMAMM «CyXOT'O Ivlasa». B bskclHepuMeHTe PDSP B KOHUEHTpalUMU
100 MxM wmIM HOCUTEJIb (B KaueCTBe KOHTPOJIA) HaHOCWUJIM Ha IJlasza
MBIIEY  JMHMM  CH7BLG6, a 3aTeM MBIIEY IIoOMellaJiM B KaMepy C

KOHTpOJ’H/IpyeMOIZ cpenoﬁ (C HM3KOWV BJIAXHOCTBI M IIOTOKOM BO3IOyxa) Ha

14 nHew. BaTeM C [IOMOIIBIO OKpallMBaHU I bJIyopeclLernHoOM
BU3YaJIU3UPOBAJINU paspylieHue [IOBEPXHOCTHOTO Bapbepa Jjasa,
BHI3BAHHOE CTPEeCCOM IOTepu  BJalu. PaspyleHrue MNOBEPXHOCTHOTIO

Bapbepa IJla3a, BH3BaHHOE CTPeCCOM IOoTepM BJalru, OLEeHMBAJIOCh B
ouamnaszoHe oT O @mo 3 B 3aBUCUMMOCTM OT CTEIEHM IIOBPEXIEHUSA
[IOBEPXHOCTM TUulaza. Kak 1nokaszsaHo Ha Our. 3, PDSP 5300ekKTHMBHO
npenoTBpamalj IIOBPEeXIeHUS IIOBEPXHOCTM  IJla3a [0 CPaBHEHUI C
TPYIIOM, IMoJIyuyaBllel HOCUTEJb.

«CyxoM TJlas» CBA3aH C HapylleHVusaIMM I[IpeKOPHeaJIbHOM CJIe3HOM
IJIEHKM ¥ I[OCJeOVINMMM  BOCHAJIUTEJILHEMM  M3MEeHEeHMSIMM Ha  Bcel

[IOBEPXHOCTK TIJlasza, BKJOUAs OPUOATOUHHIM allapaT, KOHBOHKTUBY U
poroBuLy. (cM. Hessen et al., "Dry eye: An Inflammatory Ocular

Disease,” J. Ophthalmic Vis. Res., 2014, 9(2): 240-250). Takxum
obpasoM, 3aTeM OpUIM WU3yueHH 50dexTsl PDSP Ha BOCHAJUTEJLHHE
peaxkluy POTOBUIEH. I'OBOPA KpaTkKo, MemMeM JuHuM C5H7BL6 comepxalu B
CEC B TeueHue 14 gHen (Jeur 0), a BaTeM OPpOBOOMIM JieueHme PDSP
MJIM HOCHUTEJIEM B TeueHMe IOIOJIHMTEJILHEIX 5 pHeM (IJeHb 5). BareMm
OLIeHUBAJIU YPOBHU MPHK baxrToOpPOB BOCIIaJIeHU A C IIOMOIIEB IO
KonuecTBeHHOM TP B pealJlbHOM BPEMeHU.

Kak nokazaHo Ha O®ur. 4, b>KCOpeccusa pa3JIMUHHX (QaKTOPOR,
CBSA3aHHEIX C BOCIajJleHMeM, Hampumep, I1L-1f, IL-6, TNF-o, u MCP-1

(MOHOLIMTAPHEM XeMoaTpaKTaHTHEN ©Oejiok-1 (MCP-1/CCL2), SBJISOMIUNIACS
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KJIIOU e BEIM BOCHAJNIUTEJIbL HEIM XEMOKVHOM, KOTOPHM KOHTPOJIMPpYyeT
PEKPYTMEHT JIEMKOILMTOB IIPM BOCHaJleHMM ¥ TKaHeBOM peakluuu), OBJIa
YB&JIMUeHa B BEBBAHHEIX CTPECCOM «CYyXMX IJlazax» (cMm. rpynny UT, He
[IoJIy4yaBIlyr JiedeHMre) . JleueHme PDSP 3HaUUTEJIEHO CHMXAJIO 3KCIPECCUR
STUX BOCHAaJIMTEJNbHHX (QaKTOPOB I[I0 CpaBHeHMI Cc TIpynnom UT, He
IoJIydaBmel JiedeHMe, WIM TPYINOW, TIOJIydaBmeV HOCUTeJb. TaKuM
obpasoM, PDSP MOXeT 5200eKTMBHO VYMEHBIIMTE  BOCIAJIEHME  (CYXUX
TJIa3», BHEI3BAHHEIX CTPEeCCOM.

Kpome ToOTO, mHOpennojlaraeTcsda, UTO CYIeCTBYEeT CBA3bL MeXOy
CMHIPOMOM «CYyXOT'O IJlaszsa» UM HapacTaHuMeM OKMUCIMUTEJIBHOTO CTpecca.
(cm. Nakamura et al. Invest. Ophthalmol. Vis. Sci., 2007, 48(4):
1552-8) . IlosToMy OBJIO TakKXe MCCJeIoBaHO, MoxeT JM PDSP CHM3UTH
WM OPelOoTBPAaTUTE OKUCIUTEJILHHEN CTPEeCcC IPU «CYXMX IJjla3ax».

I DTOTO MUCHIHTAaHMA MeIeM coXepxalin B CEC B TeueHue 14
oHeM, ¥ HauuHaJIu JeueHue PDSP B Hauajle comepxaHus B CEC. 3aTem
nccJjenoBajin NIPOOYKIINUIO IPOOYKTOB OKUCJIUTEJILHOTO cTpecca
(HanpuMep, 4-TUOPOKCU-2-HOHeHaJlb, 4-HNE). 4-HNE Owyl OOHapyXeH BO
BCexX TKaHAX XMBOTHEIX M B 0O0Jiee BHCOKUX KOJIMUeCTBax BO BpeMA
OKUCJIUTEJILHOTO CTpecca M3—-3a YBEJMUEHUSI IIePEeKUCHOT'O OKUCIIEHUI
JIUIINOOB . 4-HNE COIEepXUT PEaKTUBHLEM ajlbIeIlum, KOTOPBIM  MOXET
MOIMOUUIMPORBATE OeJyiku. 4-HNE-MomMdMUMpOBaHHEE OeJIKM MOTYT OHTH
OoBHapyXeHH C IIOMOIBLI aHTUTEJI, CIeUMPUUHHX K ¢parMeHTy 4-HNE.

Kak 1okazaHo Ha our. 5(A), Jjlasa, He TIoOBepraBliMecsd
CTpeccy, comepxarT MUHMMAJIbHOE KOJIMUEeCTBO 4-HNE . BrIsBaHHEE
CTPEeCCOM «CyxXMme T1Jlala» obJjiamamlT IIOBHIIEHHEM YPOBHEM OKpallMBaHUA
Ha 4-HNE (rpynmoa, nOoJydaBllad HOCUTEJb). B oTJMuMe OT B3TOTO
JleueHre C nomoumesin PDSP  «Ccyxoro IJlaza», BEB3BAHHOI'O CTPeCcCcoM,
IIPUBEJIO K 3HAUMTEJIEHOMY CHMXeHUu BeHpab®oTkm 4-HNE. Ha odur. 5 (B)
IIOKAa3aHH pPes3yJbLTaTH KOJIMUeCTBEHHOTO aHamsza TTOJIOKUTEJIEHO
OKpalleHHEIX Ha 4-HNE KJIETOK. Ha Qdur. 5(C) [IOKAa3EBAaET
perpe3eHTaTUBHOE UWMMYyHOTMCTOXMMUUECKOE OKpamvBaHMe Ha 4-HNE B
KOHBOHKTUBAJILHOM BIUTEJIUU [IPU (CYXMX TJyla3zax».

[IpyHATO CUMTaTL, UYTO BHCOKOE OCMOTHMUeckoe InabJjieHue (HOP)
CJIe3HOM XUMOKOCTM ABJISAeTCS [IPUMUMHOM BOCHaJIeHMS W IIOBpeXxIeHMS
mJjas. HOP MoXeT MHOYUMPOBATE BHPaBbOTKY aKTUBHEX GOpPM KUCIOpOoIa

(ADK) , KOTOPEHIE ABJIATCSA 0B OYHLIMHU IPOIYKTAaMU KJIETOUHOTO
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MeTadboJmM3Ma . CoofBmaJjiochb, uTO TeHepaluusa AOK yBeJInMumMBaeTCHa B
pnbpobislacTax pPOTOBMUE Y NAallMEHTOB C KepaTOKOHYCOM M B KJIeTKax
DIUTENUA POTOBUUE Ha KMBOTHHEX MOIOEJIAX «CYyXOoTo IJlasza». 3ITo
HaOJooeHe IIO3BOJIAeT NPEenlIoJIOXUTL, UYTo AOK MOTYT MI'PaTh pPOJIb B
IIOBPEeXIeHUAX POTOBUIH IIPU «CYXMX TJlazax». C Ipyro¥ CTOPOHH,
rayTaTtuoH  (GSH) dABJjdgeTcd OPUPOIOHEIM MOIPOIOYKTOM, KOTOPHEM MOXeT
IPOTHUBOOEMCTBORBATEL CBOOOIOHHM panoukajaM win AOGK m objleryaTb WU
npenoTBpamaTh I[IOBPEeXIOEeHM S, BEI3BaHHEE CBOOOOHEIMM padukKaJiaMyU WU
AQK.

[losTOMYy MBI M3YUMJIM BJIMAHMe PDSP Ha BHYTPUKIIETOUHEE YPOBHU
AOK m GSH B o6paboranHHEx NaCl (HOP) kJjeTkax DSOUTeJIMA POTOBULEL
KpOoJnKa. T'oBop4ga KpaTKo, KJIETKM  DIUTEJIMA  POTOBMUE  KpPOJIMKA
pelIBapmUTeJIEHO oBpabaTHBAaJIA 10 MM PDSP wmiaM  oOTpHulaTeJIbHHEM
KOHTPOJIBHEIM IHenTugoM  (ConP) B TeueHre 20 u Cc TIocjenyomen
obpaborko NaCl mjasa MHIOYKUMM THUIEPOCMOTHMUECKOTO CcTpecca. llocie
obpaborku NaCl B TeueHue eme 24 U KIJIeTKM OleHMBaaIM Ha AOK c
UCIOJIbL30BaHMeM 30HOma 2/, 7'-muxjopanIuaopodiyopoclieMHa OualleTaTa
(H,DCFDA), KOTOPHM ABJISeTCS MHIMKATOPHBIM KpacurejieM AOK. H,DCFDA
MOXeT IUGOYHIMPOBATE B KIJIIETKM, I'Ie eT0 alleTaTHHE CJIOXHOBDOUPHEE
CBA3M PAaCHEIJIATCS BHYTPUKIIETOUHEIMM DSCTepa3zaMu M OoKucJgawnTcd AdK,
uTo npeBpaiaeT HedJIyopeCcUUpPYIOmUi OUXJIOPOUTUOPOGIIYOPOCLIenHAa
omraueTarT (H,DCFDA) B CUJILHOQJIY Op e CLUUP YoM/ 2", 7=
oUXJopournopodiyopocuernsa nuaneraT (DCF) .

Kak r1moka3aHO Ha our. 6 (A), ez HOP, TOJILKO PDSP He
yBeJgnumuBaJ oQiayopeclueHuuw DCF, O CpaBHEHMIK C He TIIOJIyYaBIMMU

JleueHMre Memamm. Korma HOP wumunyumposasica NaCl, OpenBapuTelibHas

oBbpaborka PDSP mnpmBoIMJa K CHMXeHMIO BepaboTkm AOK (T.e. K
CHMXeHMI  QJiyopeclueHuunu  DC) IO CpaBHeHUID C IIpeIBapuUTeJILHOM
00paboTKOM  OTPULATEJILHEIM KOHTPOJILHEM  IIeITUIOM (ConP) . 3TOT

pes3yJlbrTaT YKa3eBaeT Ha TO, uYTo PDSP MOXeT CHU3UTE oO0pasoBaHMue
ADK, BH3BaHHOe HOP.

Ha owmr. 6(B) [noka3aHE OTHOCUTEJIBHEE YypoBHU GSH B pas3HHEX
JleueOHEIX Tpylnax. JVHTepecHO, U4YTo 06e3 cTpecca HOP ToOJNBKO OIOUH
PDSP wumHOyLUMpOBAJI HeOOJbIIOEe IMOBHIIEHMEe YPOBHA GSH O CpaBHEHUK C

HeoBpadboTaHHBEMHA MEIIIaAMM . 3ToT IO BHIIE HHEI YPOBEHDL GSH,
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AQHTUMOKCHUIOAHTa, [IO3BOJINII OBl KJIeTKaM Jrydie [IEPEHOCUTE
OKUCJIMTEJILHENM CcTpecc. B ycaoBusax HOP JjeueHuMe ¢ nomMomeil PDSP
TakKXe I[IPUBOIUIIO K YBeJIMUueHMK GSH O CpaBHeHMIK C oOpadoTraMmu
KOHTPOJIEHEIM IenTunoM (ConP). 3TmM pe3yjbTaTH [IOKa3HBAaKLT, UTO
JedueHue PDSP muHUMU3KPYET BHPaObOoTKy AOK M B TO Xe BpeMA I[IOBHIIAET
ypoBeHE GSH. KoMOMHMpPOBaHHEE IOeMCTBUA OejalT KJIeTKM Topasmo
BoJiee YCTOMUYNBEIMA K OKMCJIUTEeJIbHOMY cTpeccy VI
TUIIEPOCMOTUUYECKOMY CTpPecCcCy.

CHUHIOPOM «KCYXOTO mjasza» (DES) BKJIIOUAET [IOBHIIEHHYIO
OCMOJIIPHOCTE  CJIE3HOM IIJIEHKM U BOCIajleHue IIOBEepXHOCTM IJlas3a.
T'MIepOCMOJIAPHOCTE CJI€3HOM XUAOKOCTM CIOCOOCTBYET BOCHAaJUTEJIbHOMY
Kackally, KOTOPEM [OOyXIOaeT IIOBPEeXIeHHEEe DBIOUTeJIMaJIbHEE KJIETKU
NPpOOYyUMPOBATE  IIOBHIIEHHHE YPOBHM  LUTOKMHa MMP-9,. [loBEIIEHHAA
aKTMBHOCTL  MMP-9 IpM  KCyxXMX  IJlasax»  MOXeT CIIoOCOBCTBOBATH
HapylleHUO byHKLIMM Baprkepa SIUTeJINA POT'OBMULEI, YCUJIEHUIO

OeCKBaMalliM QSIIMTeJIMAd POT'OBMIE M HEPOBHOCTM IIOBEPXHOCTHM POITOBMIEI.

(Chotikavanich et al., "Production and activity of matrix

metalloproteinase-9 on the ocular surface increase in

dysfunctional tear syndrome,” Invest. Ophthalmol. Vis. Sci. 2009;
50: 3203-3209).

[loaToMy MHEL TakXe mMccJenorajiM BJImMdHMe PDSP Ha BKCIpeccHuo
MPHK MMP-9 M ee aKTHMBHOCTE B oOO0OpaboTaHHEX NaCl KJjeTKax DSIOUTelInsd
POTOBULEL KPOJIMKA. T'opopa «paTko, KJIETKM  BIOUTEJINI  POTOBMIIE
KpoJinka ofOpabaTeHBalM, Kak oIMcaHo Beme. Ha &wumr. 7 (A) nokasaHO,
uTo 0e3 IUMIEPOCMOTHUECKOT'O CcTpecca ToJIBKO PDSP He BJIMAJI Ha
ypoBHM MPHK MMP-9, oOlLieHeHHBEe C IIOMOIbBI0 KOoJMUuecTBeHHOM IIIIP B

pPeaJIEHOM BpPEMEHNM. PMHepOCMOTMT{eCKI/HZ CTpeCC BES3EBaJI 3SHaAUYMTEJIBHOE

(MPUOIMBUTEJIEHO 2-KpaTHoe) [IOBHIIEHNKE YPOBHA MPHK MMP-9
(oTpHUllaTeJIbHEM KOHTPOJIb HEIM el TUm, ConpP, C nocJyenywmen
obpaborkom NaCl). Ijaa cpaBHeHusa, obpaborka PDSP 50beKTHUBHO

nomamJisajia OOJIBIIYID 4YacThk yBeJMueHMs ypoeHsa MPHK MMP-9  npu
TUIIEPOCMOTHUUYECKOM CTpecce (obpaborka PDSP ¢ mnocienywomymM NaCl) .
IIoBHMeHre YpoBHeM MPHK MMP-9 B 3HaAUMTEJILHOM CTeleHM KOoppelupyeT
C B»KcOpeccuer Oejka MMP-9, M3MepeHHOM C IIOMOMBI B3JIeKTpodopesa B

Tejle C OOOeUnJICyJbGaToM HATPMSA, M O(QEPMEHTAaTMBHOM AaKTMBHOCTLIO,
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Kak IokasaHo Ha odur. 7(B).

Brineykasz3aHHEE pes3yJibTaTH HaAIJILOHO IIoKaszmBawT, dYTo PDSP 110
M300peTeHnn MOXeT IMPedoTBpalaTsk M JIedruTh 3aboJIeBaHMA «KCYXOT'O
masza» (DED) wmiIM CHMHOPOM <«Cyxoro mJjiaza» (DES). B uyacTHOCTH,

50bexTsr PDSP 10 M300peTeHMID IIpM OPpOoOMIIaKTUKe M JiedeHuu DED

BKJIOUAIOT : (1) [OpoduIakTHUKY M JeueHMe IIOBPEeXIeHUM I[IOBEPXHOCTU
POTOBUIIE, BH3BaAHHHX CTPECCOM «CyXOTO IJla3zax»; (2) yBeJIMUeHHUE
BHPaboTKM CJIe3HOM KUOKOCTH ; (3) IO OEPXKY W 3amUTy
BOOKAaJIOBUOHEIX KJIETOK  KOHBIOHKTUBEH; (4) momaBJIeHMe  BOCIaJIeHUH,
BEISBAHHOTO «CYXMM  IJIa30M»; (5) obJleTryeHMe WJIM  MMHMMM3AllMAg
[IepPeKUCHOTO OKMCJIEHUSA JIUINIOOB, BHI3BAHHOTO OKMCJIUTEJIbLHEIM
cTpeccoM; (6) T1nonaBJyieHMe o0Opa30BaHMA BHYTPUKIIETOUHHX aKTUBHEX
bopM  KmMCJOpPOIa (AQK) M IIOBHIIEHMVE YPOBHEM  BHYTPUKJIIETOUHOTO

rayTraTtuoHa (GSH); m (7) nomaBJieHMe sKcIOpeccum MMP-9.

[TockOJIBEKRY PDSP 1o n300peTEeHNIO ABJIAITCA 20be K TUBHEMN
areHTaMM OJI4 OpOodMIaKTUKM ¥ JiedeHuda DED, MBI OOIOJIHUTEJILHO
uccJylegoBaJid B3alMMOCBSA3b CTPYKTYypPa-aKTUBHOCTb PDSP ¢ TI[IOMOIIBLIO
aJIaHMHOBOTO CKaHVpPOBaHUL. B SKCIIepUMMeHTax 1o aJIaHMHOBOMY
CKaHMPOBAHMI MEl MCIOJB3yeM 29-Mep M3 ocTaTkoB 93-121 PEDF
yeJioBeka: °3SLGAEQRTESIIHRALYYDLISSPDIHGT!?! (SEQ ID NO:4). Kaxmymo
M3 aMMHOKMCJIOT B 29-Mepe 3aMeHSAJIM aJlaHMHOM (MM TJIMLMHOM, eCJIu
OCTaTOK IpencTaBJgeT cobo¥ ajlaHMH), ¥ OlLEeHMBAJIM AaKTUMBHOCTL

aJIaHVMH—-3aMellleHHBIX WJIVM IJIMIIVMH-3aMelleHHBIX MYyTaHTOB.

Ha dur. 8 IIOKa3aHEH VIJIJIOCTPaTVMBHEE Pe3yJIETAaTEI aAHaJIM30B
OKpallMBaHMA Jjias. B OTHUX VMCIIBEITAHMAX IIOBpEeXIecHMA IIOBEPXHOCTU
POT'OBMIH, BEISBAHHEIE HOTepeﬁ BJIal'M (oLleHMBaeMele C IIOMOIIEBO

OKpamMBaHMA QIYyOpPEeCIeMHOM) , nHnyuuposajn B CEC, Kak OIIMCaHo
BHIIE, ¥ MDOOPOOHO HSKCIEPUMEHTAJIEBHO ONMCaHO B CJelyrilleM pasiele.
OTU pes3yJIbTaTH I[IOKAa3BRakT, UYUTO aJIaHMHOBEE WJIM IUNIMUIVHOBEE 3aMeHH
no ocratkam 1 (L93A), 4 (A96G), 6 (Q98A), 11 (I103A), 12 (I1I104An)
nu 14 (R106A) B 29-Mepe TIOPUBOOAMIM K  3HAUUTEJILHOM IIOTepe
akTuBHOCTKM PDSP, VyKaseBad Ha TO, UTO STM OCTATKM HeOOXOIMMHE IOJIg
aKTMBHOCTM PDSP.

Ha  Qwur. 9 T1okazaHH I[IPUMEPHHE pPe3YJLETATH  aHaJlM30B  Ha
BHpaboTKy CJe3HOM XMIKOCTHM, KOTOPHEe OBUIM BEHIIOJHEeHH, KaK OIMCaHO

BHIe, ¥ IDOOPOOHO B CJenylleM paslfejie. Pe3yJdbTaTH TI[I0 BHpaboTKe
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cJle3HOM XUIOKOCTHU, IIOKa3aHHHEe Ha dur. 9, COoTJlacylTCHA c
pesyJlbTaTaMr I[I0 OKpallMBaHML (QIIyOopeclleMHOM, I[IOoKas3aHHEMM Ha Oour.
8. To ecThb aJlaHMHOBEE WM TUIMIIMHOBHE 3aMeHH IIO0 ocTaTkaM 1
(S93A), 4 (A96G), 6 (Q98A), 11 (I1I103A), 12 (I104A) m 14 (R106A)
B 29-Mepe IIpUBeJM K 3HAUUTEJIBHEIM [IOTepfAM clocobHocTu  PDSP
VHOYLIMPOBATL BHPabOTKY CJI€3HOM XMIOKOCTM, YyKas3HBas Ha TO, UYTO BTHU
OCTaTKM HeOOXOIOMMH IOJIS aKTUBHOCTM PDSP.

Tor o¢axrT, uwro PDSP 1m0 mU300peTeHMIO MOXEeT IIpenoTBpallaTh
IIOBpexXIeHre I[NOBEPXHOCTM POTOBMUIE, YMEHBMNATL OKMUCIMTEJILHEM CTpecc
B KJIeTKax ¥ MMHMMMU3MPOBATH BOCIHAJIMTEJIbHEE peakKumu, IIpenrojaraer,
uro PDSP wMoxeT o6jslamaTb CIOCOOHOCTBI B LeJIOM IIOOOEepXMBATH
XNBHECIIOCOOHOCTH KJIETOK. 2T0 OBLUIO [IPOBEPEHO C IIOMOIIL IO
KMBHECIIOCODOHOCTM KJIETOK B  KJEeTOUHHX KyJbTypax. Ha owur. 10
[IOKAa3aHbE pe3yJIbTATHE SKCIEPMMEHTOB I[I0 aJIaHMHOBOMY CKAHMPOBAHUID C
MCIIOJIE30BaHMEM KYJBTYPH KJIeTok C2Cl2. XmM3HecHoCOOHOCTE KJIETOK
MOXHO OLEHMTL C I[IOMOIBI OKpallMBaHMA M [NOOCUYeTa KOoJMUeCTBa KIIETOK
M c 1nomombio MTT-TecTa. Takue MeTOOH XOPOMO M3BEeCTHH B IaHHOM
oBJIaCcCTM TeXHUKMH.

Kak noxkaszsaHo Ha Oour. 10, ajlaHMHOBHE (MJIM IJIMLIMHOBEE) 3aMeHH
OJIS OCTaTKOB B IO3MUMAX 1 (S93A), 4 (A96G), 6 (Q98A), 11
(I103A), 12 (I104A) nu 14 (R106A) B 29-Mepe, II0 CYyIecTBY,
OTMEHWUIIN CriocoBHoOCTH DTUX MIEeNTUIOB HOOOepPXMBaTE/YIIyUllaTh
KUBHECIIOCOOHOCTE KJIETOK. OTH Pes3yJbTaThH aJJaHMHOBOTO CKaHUPOBAHUSA
corJjlacylTCcsa C pesyJbTaTaMM, IIOoKaz3aHHeMM Ha dur. 8 m odur. 9, c
MCIIOJIE30BAHMEM XUBOTHEIX MOOEJIeM «CyxXOoTo IJlazay».

B To BpeMsa KaK BHIIEYIIOMSHYTHE SKCIEPUMMEHTH OBUJIM BHIIOJIHEHH C
MNOCHIenoBaTeJIbHOCT AMU PDSP yeJioBeKa (PDSP 29-mep:
SLGAEQRTESITHRALYYDLISSPDIHGT, SEQ ID NO:4), M OOHapyXWJIM, YUTO
COOTBETCTBYIIIA I [IocJlefoBaTeJIbHOCTD MBI (moPDSP 29-mep:
SLGAEHRTESVIHRALYYDLITNPDIHST, SEQ ID NO:5) OYHKUIMOHUPYET
aHaJlIoTMyHO. HamnpwuMep, Ha Odur. 11 OokKa3aHHE pPe3yJBTATH 3alliTh OT
IIOBPEeXIeHU IIOBEePXHOCTHM POTOBMIUE, BHS3BAHHLHX IIOTepel BJaIru, KakK VY
yeJIoBeKa (PDSP 29-mep) , Tak ¥ Y  MBIIK (moPDSP 29x-mMep) ,
BHEIABJIEHHHE OKpallMBaHMeM TJia3. I[IOHATHO, UTO IIOCJeIOBaTeJIbBHOCTE
MEIIM MMeeT Te XKe 50PeKTH, UTO M IIOCJIeOOBaTeJIbHOCTE UeJIOBeKa.

AxaJIoTUMUHEM OOpaszoM, Ha dur. 12 noka3aHO, UYTO kKak PDSP ueJjioBeka,
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Tak ¥ PDSP MBIIM B OOMHAKOBOMW CTelleHM YJyullaJlM BHPa®OTKY CJIe3HOM
KUOKOCTH . 5TuU pPes3yJibTaTH INOOTBEPXOAKnT, uTo He CyecTByeT
3aMeTHOTO (QYHKIMOHAJIEHOTO pa3jnuusa Mexny PDSP uesioBexka m  PDSP
MBIIY B CIOCOOHOCTM MNpPeloTBpalaTh W/MIY JeuuTh DES.

Pazmmumiad aMMHOKMCJIJIOTHEIX OCTAaTKOB Mexny PEDF uejioBexka m PEDFE
MBIIM B 2TOM 06JJAaCTM COCTOAT M3 IOBYX TI'OMOJIOTMUHHX 3aMeH, T.e. Q-
98 B [IOCJIeOOBATEJILHOCTH yeJIOBEeKa COOTBETCTBYET H-98 B
[IocJiegoBaTeJIbHOCTYM MbImM M I-103 B I[IOCJHEeNoBaTEJILHOCTM UYeJlIOBEeKa
cooTBeTCcTBYeT V-103 B TIOCJHemoBaATEeJIbHOCTM MEINM. CllegoBaTeJILHO,
CylleCTBEHHHE OCTATKM B DTUX IOBYX HO3MLUMAX (98 m 103) mMoryT OBTDH
3aMeHeHE COOTBEeTCTBYIMMM ocTaTkaMu (°8Q/H m 103I/V).

CreumaJMCTy B @OaHHOM 0O60JlacTM TeXHMKM OOJIKHO OHRTH IIOHSATHO,
UTO TOMOJIOTMUHBE aMMHOKMCJIOTHHE 3aMeHBl OOBUHO He  OKa3HBakT
3aMeTHOT'O BJIMAHUA Ha BMOJIOTUUYECKYIO AKTUBHOCTE, oaxe ecIun
OBHapyXeHO, UYTO DBTM IOBa OCTaTKa UJMelT pellanllee 3HaueHue OJid
JIeUeHUA U NPOPMIIaKTUKM «CYyXOTo Ivlaza». KpoMe TOr'o, CIelUMaJIuCTy B
OaHHOM  0BJlaCTM TEexXHUMKM OOJDKHO OHTH  IIOHATHO, UyTO  IIOOOOHEE
TOMOJIOTMUHEIE 3aMeHBE B HeCYMeCTBEHHBX IIO3MUMAX OYyOyT Taxe JIydlle
[IEPEeHOCUTECH. Kakue aAMMHOKMUCJIO THEIE 3aMeHH CUMTAaKnTCA
T'OMOJIO MU HEIMIA XOPOIIO M3BECTHO B OaHHOM obJjlacTuH TEXHUKU .
HexoTopre npumeps: (I, V, L, M), (¢, N, H), (D, E), (R, K, H),
(s, T, ¢) m (F, Y, W), IOpM 5TOM aMMHOKMCJIOTEH B OOHOW U TOM Xe
TPYIIne CKOBOK OOBHUHO MOTYT 3aMeHATH IPpyr Opyra 0e3 BHaAUUMTEeJILHOTO
BJIVMAHVA Ha OUOJIOTMUECKYK aKTMBHOCTE IIeNTHIa WM OeJika.

Ha OCHOBaHMM 5BTHUX PpPe3yJIbTaToOB MOXHO COeJlaThk BHBOI, UYTO
cymecTBeHHad renTmonHad [IOCJIENOBATEJIEHOCTE oJd PDSP oJd
OpodUIIaKTUKY WM JieueHVd DED MoxeT OHTB IIpelcTaBJIeHa CJIeOyolrM
obpasoM:  18-2X-3X-4A-5X-°Q/H-"X-8X-°X-10X-111/Vv-121-13X-YR  (SEQ ID
NO:1), rTme kaxmgeli X o0003HauaeT HECYNEeCTBEHHHM OCTATOK U MOXET
OpencTaBJIATL cobo¥ Jobyl aMMHOKMCIIOTY, IPedlOoUTUTEJIbHO IPUPOIHYIO
AMMHOKUCIIOTY . CooTBeTCTBYKIAA IIOCJIEJOBRATEJILHOCTE oJid PDSP
yeJIOBEKa: SLGAEQRTESIIHR (SEQ ID NO:2) n mJgsa PDSP  MBmum:
SLGAEHRTESVIHR (SEQ ID NO:3).

CrieumaJiMCcTy B @OaHHOM 006JlacTM TeXHUMKM OOJIKHO OHTH IIOHSTHO,
uTO IIeNTul, CcoIepXalui STU CYIeCcTBeHHBEe OCTaTKM, MoXeT OHTb

MCIIOJIE3OBaH OJIA HpO(l)I/IJ'IaKTMKI/I VI JIEUEHMA (KCYXUMX IJIa3>». Takue
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NelTHOsE OOBUYHO Ha3eeakT PDSP (T.e. KOPOTKMEe IIeNITUOH, IIOJIYYEeHHEE
ns PEDF). HexoTopEle TIIpMMepH 5TMX PDSP [OPOMJIIIOCTPUPOBAHE B

cienywomern Tadiuie:

[lernrrgHele TIOCJIeOOBATEJIBHOCTU SEQ ID
NO
1S_Zx_3x_4A_5x_6Q/H_7x_8x_9x_10X_1lI/V_12I_13x_14R 1
1S—ZL—3X—4A—5X—6Q/H—7X—8X—9X—1OX—111/V—121—13X—14R 6
1S_ZA_3x_4A_5x_6Q/H_7x_8x_9x_1OX_1lI/V_12I_13x_14R 7
1S_Zx_3G_4A_5x_6Q/H_7x_8x_9x_1OX_11I/V_12I_13x_14R 8
1S_Zx_3A_4A_5x_6Q/H_7x_8x_9x_1OX_11I/V_12I_13x_14R 9
1s_2x_3x_4A_5E_6Q/H_7x_8x_9x_lox_11]:/V_121_13x_14R 10
1S_2x_3x_4A_5A_6Q/H_7x_8x_9x_1OX_11I/V_121_13x_14R 11
1S_Zx_3x_4A_5x_6Q/H_7R_8x_9x_lOX_11I/V_121_13x_14R 12
1§ —2],—3X—4A-5%X—6Q/H- 'A—9X—9X — 10X 11T /y—12T —13x — iR 13
I§—2A—3X—4A-5%X—6Q/H- /X —8T—9% — 10X 11T /y—12T —13x —LiR 14
1§ —2X—3G—1A-5%X—5Q/H- "X —SA-F 10X —11T /y—12T —13x — iR 15
1§ —2X—3A—1A—5%X—6Q/H- "X —8X—°A— 10X —11T /y—12T —13x — iR 16
I§—2X—3%X—1A-5SE—6Q/H- X —8X—-9X —105—11T /y— 12T —13x —LiR 17
I§—2X—3X —4A-5A—6Q/H- "X —X—9X —10p—11T Jy—12T —13x —L4R 18
1S—ZX—3X—4A—5X—6Q/H—7X—8X_9X_1OX_11I/V_121_13H_14R 19
1S—ZX—3X—4A—5X—6Q/H—7X—8X—9X—1OX_111/V_121_13A_14R 20
1S—ZL—3G—4A—5X—6Q/H—7X—8X—9X—10X_111/V_121_13X_14R 21
1s_2L_3G_4A_5E_6Q/H_7x_8x_9x_10X_111/V_12I_13x_14R 22
1S—ZL—3G—4A—5A—6Q/H—7X—8X—9X—10X—111/V_121_13X_14R 23
1S—ZL—3G—4A—5X—6Q/H—7R—8X—9X—10X—111/V—121_13X_14R 24
1S—ZL—3G—4A—5X—6Q/H—7A—8X—9X—1OX—111/V—121_13X_14R 25
1S_ZL_3G_4A_5x_6Q/H_7x_8T_9x_10X_111/V_121_13x_14R 26
1S_ZL_3G_4A_5x_6Q/H_7x_8A_9E_IOX_lll/V_IZI_13x_14R 27
1S—ZL—3G—4A—5X—6Q/H—7X—8X—9A—1OX—11I/V—121—13X—14R 28
1S_ZL_3G_4A_5x_6Q/H_7x_8x_9x_IOS_11I/V_121_13x_14R 29
1S_ZL_3G_4A_5x_6Q/H_7x_8x_9x_10A_11I/V_IZI_13x_14R 30
1S_ZL_3G_4A_5x_6Q/H_7x_8x_9x_IOS_11I/V_121_13H_14R 31
1S_ZL_3G_4A_5x_6Q/H_7x_8x_9x_10A_11I/V_12I_13A_14R 32
1s_2L_3G_4A_5E_6Q/H_7x_8x_9x_10X_11I/V_12I_13x_14R 33
1s_2L_3G_4A_5E_6Q/H_7R_8x_9x_10X_11I/V_12I_13x_14R 34
1s_2L_3G_4A_5E_6Q/H_7A_8x_9x_10X_11I/V_12I_13x_14R 35
1s_2L_3G_4A_5E_6Q/H_7x_8T_9x_10X_11I/V_12I_13x_14R 36
1s_2L_3G_4A_5E_6Q/H_7x_8A_9E_IOX_llI/V_IZI_13x_14R 37
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1S_2L_3G_4A_5E_6Q/H_7X_8X_9A_10X_11I/V_121_13X_14R 38
1s_2L_3G_4A_5E_6Q/H_7x_8x_9x_los_11I/V_1ZI_13x_14R 39
1S_2L_3G_4A_5E_6Q/H_7X_8X_9X_10A_11I/V_121_13X_14R 40
1s_2L_3G_4A_5E_6Q/H_7x_8x_9x_los_11I/V_1ZI_13H_14R 41
1s_2L_3G_4A_5E_6Q/H_7x_8x_9x_10A_1lI/V_12I_13A_14R 42
1S_2L_3G_4A_5E_6Q/H_7R_8X_9X_10X_111/V_121_13X_14R 43
1s_2L_3G_4A_5E_6Q/H_7R_8T_9x_lox_111/V_12I_13x_14R 44
1s_2L_3G_4A_5E_6Q/H_7R_8A_9E_1OX_1lI/V_1ZI_13x_14R 45
1S_2L_3G_4A_5E_6Q/H_7R_8X_9A_10X_111/V_121_13X_14R 46
1s_2L_3G_4A_5E_6Q/H_7R_8x_9x_108_11I/V_1ZI_13x_14R 47
1S_2L_3G_4A_5E_6Q/H_7R_8X_9X_10A_111/V_121_13X_14R 48
1s_2L_3G_4A_5E_6Q/H_7R_8x_9x_los_11I/V_1ZI_13H_14R 49
1s_2L_3G_4A_5E_6Q/H_7R_8x_9x_lOA_llI/V_12I_13A_14R 50
lS_ZL_3G_4A_5E_6Q/H_7R_8T_9X_10X_111/V_121_13X_14R 51
lS_ZL_3G_4A_5E_6Q/H_7R_8T_9E_1OX_111/V_1ZI_13X_14R 52
lS_ZL_3G_4A_5E_6Q/H_7R_8T_9A_10X_111/V_121_13X_14R 53
lS_ZL_3G_4A_5E_6Q/H_7R_8T_9X_1OS_111/V_1ZI_13X_14R 54
ls_ZL_3G_4A_5E_6Q/H_7R_8T_9x_10A_111/V_1ZI_13x_14R 55
1S—2L—3G—4A—5E—6Q/H—7R—8T—9X—1OS—11I/V—121—13H—14R 56
1S_2L_3G_4A_5E_6Q/H_7R_8T_9X_10A_111/V_121_13A_14R 57
1s_2L_3G_4A_5E_GQ/H_7R_8T_9E_IOS_lll/V_12I_13x_14R 58
1s_2L_3G_4A_5E_GQ/H_7R_8T_9E_IOA_lll/V_12I_13x_14R 59
1s_2L_3G_4A_5E_6Q/H_7R_8T_9E_IOX_III/V_121_13H_14R 60
1s_2L_3G_4A_5E_6Q/H_7R_8T_9E_IOX_III/V_121_13A_14R 61
1s_2L_3G_4A_5E_6Q/H_7R_8T_9E_IOS_III/V_121_13x_14R 62
1s_2L_3G_4A_5E_6Q/H_7R_8T_9E_1OS_111/V_121_13A_14R 63
1s_2L_3G_4A_5E_6Q/H_7R_8T_9x_los_111/V_121_13H_14R 64
1s_2L_3G_4A_5E_6Q/H_7R_8T_9A_los_111/V_121_13H_14R 65
1S_2L_3G_4A_5E_6Q/H_7R_8X_9E_108_11I/V_1ZI—13H—14R 66
1s_2L_3G_4A_5E_6Q/H_7R_8A_9E_1OS_11I/V_1ZI_13H_14R 67
1s_2L_3G_4A_5E_6Q/H_7x_8T_9E_1OS_11I/V_1ZI_13H_14R 68
1s_2L_3G_4A_5E_6Q/H_7A_8T_9E_1OS_11I/V_1ZI_13H_14R 69
1S_ZL_3G_4A_5X_6Q/H_7R_8T_9E_108_11I/V_12I_13H—14R 70
1S_ZL_3G_4A_5A_6Q/H_7R_8T_9E_1OS_11I/V_12I_13H_14R 71
1S_2L_3X_4A_5E_6Q/H_7R_8T_9E_108_11I/V_12I_13H_14R 72
1s_2L_3A_4A_5E_6Q/H_7R_8T_9E_1OS_11I/V_12I_13H_14R 73
1s_2x_3G_4A_5E_6Q/H_7R_8T_9E_1OS_11I/V_12I_13H_14R 74
1s_2A_3G_4A_5E_6Q/H_7R_8T_9E_1OS_11I/V_12I_13H_14R 75
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CnelMaJMCTy B IOaHHOM o00JlacTM TexXHUKM OOJIXKHO OHBTL IIOHATHO,
UTO TIeNTHUOHBE II0CJIeIOoBaTeJIbLHOCTHM, I[IepeuMcJIeHHHe B I[IpMBEeOeHHOU
BhIe Tabiuile, NOpPUBEOEHH TOJIBKO IJIS WJICTPpalMK, ¥  BO3MOXHE
IpyTMe CoOUeTaHMsa B IIpelejlax oObeMa M300peTeHMA. KpoMe TOT'O, XOTHA
BHINIENIEPEUNCIIEHHOE MOXET IpencTaBJIATh cobou KOPOTKME VI
MMHMMAJIbLHEE I[IelTUIOH, KOTOpPHe SOOeKTUBHE IOJIS OPOOUIIAKTUKU W/ UIINU
JIeUueHMsa CHHIOpOMa <«CYyxXOoT'0 IJla3a», TaKXe MOTI'yT MCIOJbE30BaTbCH
foJiee IJIMHHBE IIENTUIOH. B YacTHOCTH, OOJiee OJMHHBE IIeITUIE MOT'YT
ofJjlamaTh ©OoJiee MHNOOXOOAmelr GapMaKOKMHETMKOMW U/UJIU OMOJIOTHUUECKOM
OOCTYIIHOCTEI.

Iia ©oJiee OJIMHHBEIX IIeNTUIOOB, OOIOJIHUTEJIbHEE aMMHOKMCJIIOTE
MOTYT OHTBH BKJIOUEeHH B N- u/miam C-KoHell JI0oOOTO U3 YKA3aHHHX BHIIE
NenTunoB. [OMNOJHUTEJNbHEE AaMMHOKMCJIOTE MOTYT IMIPenOCcTaBJIATh codon
JIOOHE TMOOXOOAIMEe OCTaTKM, HallpuMep, ocTaTku u3 PEDF uejioBeka WM
MBIIM, QIIaHKMpyKIMe o00JlacTM BHIIEYKa3aHHEX I[IeldTUOoB. KOHKpeTHEHe
OpuMepH 0o0Jiee OJMHHBEIX [IeNTHUIOB MOT'YT BKJKYaATh 20-Mep (ocTaTku
93-112 PEDF; SEQ ID NO:76), 22-Mep (ocrarkm 93-114 PEDF; SEQ 1ID
NO:77), 24-mep (ocTaTkm 93-116 PEDF; SEQ ID NO:78) wm 29-Mep
(ocTaTkm 93-121 PEDF; SEQ ID NO:4).

BapmaHTH OCYIEeCTBJIEHU A n3obpeTeHmns TaKxe OTHOCATCH K
criocofaM HOpodMIIaKTHUKM U/MIM JledeHuda "cyxoro miasza" y cyOnekTa.
CyOBeKT B COOTBETCTBUM C BapMaHTaMM OCYIECTBJIeHMS U300peTeHUsd
MOXeT OBTE UYeJIOBEKOM WJIM XWUBOTHEM. Crnoco® B COOTBETCTBUM C
BapMaHTOM OCYIEeCTBJeHMa WM300peTeHMa MOXeT BKJOUAThL BBeIeHUe
CyOBEKTY, HyXIOanmeMyCcsaS B OpOodMIIakKTMKe WM JIeUeHUM  «KCYXOTO
TJjlaza», KOMIIOBUINM, CcoIepXaley IIelTul, BHOPpaHHBM U3 Jwodoro,
OTIMCaHHOTO BHIIIE . B COOTBETCTBUU c nprMepaMm n3obpeTeHns
KOMIIOBULIMWKY MOTYT COINEpXaTb IIeNTUI 10 M300peTeHMIK WJIM COJIb TaKoTo
IenTMma BMecTe C (apMalleBTUMUECKM [IPpMEMIIEMBEIM HOCUTEJIEM  WJIM
HalloJIHUTeJIeM, HalpuMep, IUCTUIIJIMPOBAHHOM BOOOM, BOIHEM PaCTBOPOM
XJIOpMIa HaTpWA, MacJOM WM TeJIeM.

KoMriosuumsa 1o wn300peTeHMK MOXeT OBThE COCTaBJIeHAa B JIOOBX
MOOXOOAMMX  JIeKapCTBEHHHX  QopMax, TakKMxX KaK pacTBOp, Masb,
CYCIIEH3UA, TeJlb WIM 5MYJIECUS, KOTOpPHE MOT'YT OHTB COCTaBJIEHH B
JIOOHX TIOOXONOANMX KOHLEeHTpaluuax, HalpuMmep, 10-200 mMxM. CoeumajncT

B IOaHHOM oB0JlacTM CMOXeT COCTaBUTL MX B IIOOXOOAMEN KOHLEeHTpalulmM
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I0JIS IocTaBkM 520dekTUMBHOM HO3H 0e3 u3o0bpeTaTeJIbCKUX YCUIMM. ITHU
JIeKapCTBeHHEEe QOPMEl MOT'YT OBTE COCTABJIEHH IJISI MeCTHOI'O HaHeCeHUd
Ha IJlaza WM »OPpYyI'MX I[IOOXOOAIMX CIIOCODOB BBeIeHMA (HAIIpUMepP,
[IepopallIbHOT'O WM MHBEKLVOHHOTO) .

BapMaHTEH  OCYWEeCTBJIeHUS  MU300peTeHMsa OyOyT  OOIOJHUTEJLHO
IIPOMJIJIIOC TPUPOBaHE CJle OYIOMVIMA DKCIIePMMEH T aJIb HEIMU oeTaJlaMU u
npuMepammu. CHeluMaJuUCcTy B HaHHOM 0O0JIaCTM TeXHMKM HOOJDKHO OHTH
[IOHATHO, UYTO 5STU SKCIEepMMeHTAaJIbHEE OeTajlM U [IPUMEPH [IPpUBEeIeHE
TOJIBKO IOJ4 WUIOCTpaluMM M  4YTO BO3MOXHE IOpYyIMe MOIMOUKALMU U
BapMaHTE B OpenejiaxXx o0beMa M300peTeHUAd.

MaTepuass M MeTOIEH

Hatpuni-kapbokcumMmetuinesiojgo3a  (KMI) , peaxkTtur Imbdda (PAS) u
mekcaMeTasoH OwuiM oT Sigma-Aldrich (St. Louis, MO, USA). KMI (1%
Mac./06.) B cojeBoM pacTBope Balance (BSS; Alcone) HMCIOJb30BaIU
B KauecTBe HocuTensa njgsa PDSP. PDSP M oTpMuLATEJILHEM KOHTPOJILHBI
IenTun (ConP) OBLIN CUHTEe3MPOBaHH n MOIOMOUUMPOBaHEL
aleTMJIMPOBaHHEMM Ha KOHIax NH, m aMmMoMpoBaHB Ha KOHIax COOH nis4a
CTabUIILHOCTHU n OoXapaKTepU30OBaHH MacCcC-CIeKTpoMeTpuemn (>95%
UMCTOTH) , UTOOH 3akaszaTb B GenScript (Piscataway, NJ, USA).

XmBoTHEE

0718 @OaHHBEX BKCIEPVMMEHTOB MCIIOJBb30Ba M CaMOK MBIIeV JIMHUU
C57BL/6 B BO3pacTe 7-8 Hem. D3KCIepPMMeHTAaJIbHEIE MCCJIeOOBaHUSA OB
onoBpeHH OKCIEPTHEIM COBeTOM MeMopMallbHOM  OOJBHMUIE MakKkKew U
NIpoBeneHEl B cooTBeTcTBMM C  IlojtoxeHreM ARVO (Accoumaums IO
MCCJIENOBaHUAM 3peHUsa UM OoQTaJIbMOJIOTMM) 00 MCIOJB30BaHUM XMBOTHEX
B MCCJIeOOBaHUAX OQTaJIEMOJIOTMM UM 3pPEeHUS.

Momene «cyxoro rjasa»

«CyxoM TJla3» MHIOYLUMPOBAJIM IIyTEeM IIOMeNeHMS MHIEN B KaMepy C
KOHTpoJMpyeMon cpemou (CEC), kak ommcaHo paHee (Barabino et al.,
2005) . T'oBopsa KpaTko, MEIIEN, roMelmeHHelx B CEC, nonBeprau

BOBIOEMCTBUIO OTHOCUTENLHOM BJaxHocTu (RH)<25%, TemneparTypel oT 20
mo 22°C u noToka Bo3Oyxa 15 J/mMmH, 12 u B OeHb. He MNoIBepraBIMUXCS
cTpeccy Memel (NS), ©e3 BH3BaAHHOTO CTPECCOM «CYyXOTOo TJlaszsay,
comepxajiM B HoOpMaJibHOM cpele (RH>50%, oTcyTCcTBMEe BO3OYIHOTO

IoToOKa, TeMIepaTypa 21-23°C) TakoM Xe Ieprol BpPeMeHM.
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OKkpalMBaHMEe POI'OBMUIIH QJIyOpeCLIeMHOM

XMBOTHEIX aHeCTe3MpPORaAJM C IIOMOMBK BHYTPUOPKIIMHHOTO BBEIEHUA
cMecu 3oJleTmJla (6 MI/KT) UM KcuJasuHa (3 MI/KT) . SOouTesmalibHoOe
[IOBPEeXIEeHe  POTOBUIE — OIpPenesyidaM IIYTeM MeCTHOTO  OKpallMBaHMA
biayopecueudoM (Fluor-I-Strip, Ayerst Laboratories, Philadelphia,
PA) . OKpackKy POTOBMUH  (QIYyOPEeCLeMHOM MCCJeIOoBaJiM C  [IOMOIBL
meJieBoM JlaMme (OMOMMKPOCKOIIa) B KOOaJIbTOBOM TOJyOOM CRBeTe U
boTOorpadupoBaIIM HdpoBOM KaMepou. OkpalBaHue POTOBULIEL
KpacuTeJieM OlLEeHMBalM cJenyomuM obpa3oM: 0 ©OallJloB 3a OTCYTCTBUE
TOUEUHOTO OKpamMBaHua; 1 0ajiji, korma OBJIO OKpalleHO MeHee OIOHOM
TpeTru poToBULE,; 2 Oaila, KoI'ga OBUIM OKpalleHH »OBe TPpeTu WK
MeHee; wu 3 ©OaJja, korga OBJIO OKpameHO 0OoJjiee IOBYX TpReTen
(Horwath-Winter J 2013).

UsMepeHMe BHPaBOTKM CJI€BHOM XUIOKOCTU

BBIpaGOTKy CJIe3HOM KUAOKOCTU nusMepdsim C IIOMOIEBI  XJIOIIKOBEIX

HUTeN, IIPONIUTaHHEIX beHOJIOBEM KpaCHBM (Zone-Quick; Oasis,
Glendora, CA) . IJOCTOBEPHOCTE 3TOTO TecTa Ha MEBIIIa X OelIa
BEITIOJIHEHA, Kak OIMCaHO paHee (Dursun et al., 2002) . Hutwm

VIOSPXMBAJIM OBEJIVMPHEIMM [IMHIETaMM M IIOMemaJX B JaTepaJbHHY YITOoJ

rjaza  Ha 60 cek. Brpa®oTka  CJIe3HOM XUIKOCTM  BHpaxeHa B

MUJIIMMETpPax HUTHK, KoTopasd OvJla MOKPOM OT CJIe3H UM CcTajla KpacCHOM.
Okpacka PAS OOKaJIOBUMIOHHX KJIETOK

Ilocae TOT'O, Kakr KMBOTHEX YMepmBJIAJIN, IJlasa yoaJldajin

XUPYPTUUECKUM IIyTeM, oukcupoBasin B 10% odopMaivHe, 3akjouaau B
napadmMHd ¥ M3TOTaBJIMBAJIM CPe3H ToJmyHOM 5 MkM. CpessH OKpallMBaju
peakTuBoM Indpdba (PAS; Sigma-Aldrich) maa wmsMepeHusa OOKaJOBUIHEIX
KJIETOK B BEpXHEM M HMXHEM CBOIOaX KOHBIOHKTMBE M MCCJEemOBaJX, a
Takxe  OdoTorpadMporasiM C  IIOMOWEBD  MUKPOCKOIA, OBOPYLOBAHHOTO
UMOPOBOM KaMepou. PAS-TIOJIOXUTEJILHEE OOKaJIOBUIHEIE KJIeTKU B
KOHBIOHKTUBE U3MEPAJIMCE B NATU Cpes3axX KaXmoro IJjasa.

Brpmenenmne PHK u xonmuecTBeHHas [IIIP B peaJlbHOM BPEeMeHU

CymMapHyl PHK skcTparupoBarM M3 KIJIEeTOK C MCIOJIb30BaHMEM
TRIzol (Invitrogen) u obBpabaTeBaiau ITHKaszomm I crBobGomHoM oT PHKasm
(Qiagen, Santa Clarita, CA) @#ng ynmajleHus TeHoMHoM JIHK, a 3BareMm

OUMILaJIN C [IOMOIIEIO Habopa IJIs OUMCTKU PHK (Dynabeads;
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Invitrogen). CwuHTe3z kIHK @OpoBOoOMJIM C HOOMOMmMBI Superscript III
(Invitrogen). KomuuecTBeHHyH I[P B pealJJbHOM BPEMeHM IPOBROOMIIM Ha
cekBeHaTope GenelAmp 7700 (Applied Biosystems, Foster City, CA).
AMIIIMOUKALIVI MNIPOBOOMIM B 00meM oObeMe 40 MKII, CoOIOepXaleM 3 IIMOJIb
IpaliMeEpPOR, CEPUMHO pPasBeleHHEM OpodyKT RT ¥ OCHOBHHE pPealeHTH
SYBR Green PCR (Applied Biosystems) . ITocJieDoBaTEeJIbHOCTD
crieuMdUUeCcKux OpanMepoB nJa IIIIP mnpencraBJsgaja cobom TNFEF-o MM
(Homep pmoctTyna: NM 013693) cwmeiciioBad, 5'-CTACCTTGTTGCCTCCTCTTT-3'
(SEQ ID NO:79), a"uTucMmelcJOoBasg, 5'-GAGCAGAGGTTCAGTGATGTAG-3" (SEQ
ID NO:80); IL-1B memm (HoMep pnocTyna: NM 008361) cwmelciaoBas, b5'-
GGTGTGTGACGTTCCCATTA-3' (SEQ ID NO:81), AHTMUCMEICJIOBAS, 5'-
ATTGAGGTGGAGAGCTTTCAG-3’ (SEQ ID NO:82); IL-6  MBmIM (HoMep
mocrtyna: NM 031168) cwmucioBasd, 5'-GTCTGTAGCTCATTCTGCTCTG-3" (SEQ
ID NO:83), aHTMCMEICJIOBASA, 5'-GAAGGCAACTGGATGGAAGT -3’ (SEQ 1ID
NO:84); MCP-1 wemu (HOMep pmocTyna: NM 011333) cmeicioBasd, 5'-
CTCGGACTGTGATGCCTTAAT-3’ (SEQ ID NO:85), AaHTMCMEICJIOBAS, 5'-
TGGATCCACACCTTGCATTTA-3" (SEQ ID NO:86); MMP-9 kpoJuka (HOMEP
mocTyna: NM 001082203) cmeicyoBass, 5'-TGCGAGTTTCCGTTCATCTT-3' (SEQ

ID NO:87), aHTUCMHCJOBag, 5'-GTAGAGCTTGTCCTTGTCGTAG-3" (SEQ 1ID
NO:88); IlporpamMMma mMaroB LMKJa OBJIa HacTpOoeHa Ha JIeHaTypMpOoBaHME
npu 95°C B TeueHme 15 ¢, a OTXKMTI U yOJIMHeHMe IOIpu 62°C B TeueHue 1
MMH, B o0fme¥ cjgoxHocTu 40 UMKIOB. Bce omnpenelleHVMS U3MepSaM B
Tpex IIOBTOPHOCTSAX . BHaueHUsd IIOPOT'OBOTO LUMKJIa (Ct)
COOTBETCTBOBAJIM HOMepy umkia IIIIP, OpM KOTOPOM OQJIYOpeCLeHIVId B
peaJIbHOM BpeMeHM »OOoCTUTaeT IIOPOTOBOTO 3HaueHMsa Boe 06a30BOU
JIMHUY, aHaJIM3MPOBaJIM C MCIOJBL30BaHMEM IIPOTPaMMHOIO OOeClleueHUd
GeneAmp 7700 SDS. BHauenme Ct wmcciaemyeMoro npoanykra I[P wm
KOHTPOJBLHOM MPHK (GAPDH) 3aTeM  MUCIIOJIbL30BaJil o4 pacuerTa
OTHOCUTEJILHEX KoJMUuecTB MPHK Mexny obpasliaMi.

MMMy HOT'MCTOXVMUS

BrizBaHHOE OKMCJINT eJIb HEIM CTpecCcoM [IEPEKUCHOE OKMUCJIEHNE
JIUIINIOOB OLEHUBAJM WMMyHOIMCTOXVMMUUECKUM BHABJIeHMEeM 4-TUMOPOKCU-2-—
HOHeHaJld (4HNE) B pOoToBHMIEe U KOHEBIOHKTUBE. OUKCUPOBAHHEE B

bopMasMHe u BaKJIIOUEHHEE B napadms oBpa3IIL TJas
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nenapadrHMBUPOBAJIM B KCUJIOJEe ¥ peruIpaTUpOBaliM B I'palyMpPOBaHHOMU
cepuM KOHLEeHTpaluM 5STaHojla. Cpesun OJokupoBaau ¢ 10% xosben
CHEOPOTKM B TedeHMe 60 MMH M 3aTeM MWHKyOMpOBaJIM C [I€PBUYHEM
aHTuTeJioM InpoTue 4-HNE (paseBemenme 1:100) (ab46545, Abcam) 4 u
npu KOMHaTHOM TeMIIepaType. 3aTeMm CpesH VHKYOMPOBAaJIA C
COOTBETCTRBYIIMM MeEUeHHEM I[IepPOKCUIOA30M KO3bUM MMMYyHOTJIOOYJIMHOM
(pazBenenmue 1:500; Chemicon, Temecula, CA) B TeueHue 20 MMUHYT, a
3aTeM VHKYOUPOBaJIn c XPOMOT' €HHEIM cydcTpaToMm (3,3'-
OVMaMMHODOEeH3UOMH) B TeueHMe 2 MMH IIepell KOHTPACTHEM OKpallMBaHUEM
I'eMaTOKCUJIVMHOM.

KyneTypa KIETOK DIUTENIUS POT'OBULIEI U JIeUeHUe

JIMMOaJIbHEIe CTBOJIOBHE KJIETKM BHIOEJAIM Y 6-MeC HOBO3EJIaHICKMUX
BeJIbIX KPOJMKOB M HENPEepHBHO KYJLTHUBUPOBAJIM B TeueHre 14 mOHel C
IIOMOMbBID KYJILTYPH CYCIEeH3UM KJIeTOK Ha OCHOBe Ha 0asalJIbHOM cpene
DMEM/F-12 nja nocTwxkeHMS INGOEepeHUMPOBKM B DSHOUTEeIMaJIbHEE KIETKMU,
nonoBHEE KJIETKaAM POTOBMIE, KaK oOIMcaHoO paHee (Ho et al., 2013).
UTOOH MHOYLIUPOBATE aAKTUBHOCTE AQK NI MMP-9, BEI3BAHHYIO
TUMIEPOCMOTHUUECKMM CTPEeCCOM, KJIETKM MHKYOMPOBAaJIM B TeueHMEe HOUM B
TUIIEPTOHMUECKOM cpene (463 MoOCM), IIOJIyUeHHOWV IyTeM pnodaBjeHusa 90
MM NaCl. KieTkHM, KyJLTUMBMPYeMble B 0Oa3ajlbHOM cpeme DMEM/F-12 (309
MOCM), MCIOJIB30BaJiM B KadeCTBe OTPMUILIATEJIBHOTO KOHTPOJIA. UYTOOH
OOHAPYXUTL MOpoduilakTUUeckum »dodbeKT Ha akTMBHOCTL AOK wmiam MMP-9,
BEIZBBAHHYIO TUMIEPOCMOTUUYECKMM  CTPECCOM, KJIETKM IIpeldBapUTeJIbHO
obpabarerasgu 10 mMxM PDSP 3a 20 u mo obpaborkm NaCl.

XenmaruHoRasi BuMorpadus:

Oiis BHISBJIEHUSA aAKTMBHOCTH MMP-9 MCIIOJIbE 30BaJIn 10 MKJI
KYJILTYpPaJIbHOM cCcpelh OJS I[IPpOBeldeHMS KeJaTMHOBOM 3uMOTpadum II0
paHee onoMcaHHoMy MeTony (Li et al., 2004). VHTEHCUBHOCTL IIOJIOCH
B 3MUMOTpadMM OIlEHMBaJIM C IIOMOMBK IeHCUTOMEeTpa MOJS BUI3YaJlM3alluWu,
MOIeJlb GS-700 (Bio-Rad Laboratories, Hercules, CA) "
AHaAJIM3UPOBAaJIM C MCIIOJb30BaHMEM IIpoTrpaMMHOTO obecrneueHusda Labworks
4.0.

NBMepeHMe BHYTPHUKIIETOUYHOI'O colepxaHusa APK u riyTaTHMOHA

BHYTPUKIIE TOUHYIO TeHepallo ROS aHaJIM3UPOBAJINU C

UCIIOJIb30BauueM 2, 7'-OUXJIopIUTUIPOGIyopOoclerHa IOualleTaTa (H,DCFDA;
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Molecular Probes, Eugene, OR), KOTOPEM IHOpu  OokucJeHmu  ROS
BHICEBODOXIOAaeT 3eJIeHoe biryopeclLeHTHOe COeIVHEHNE LA
OUXJIOPGIIyOopecl enH (DCF) . s BEIABJIEHU A AQK C IIOMOIIBIO
CIIEKTPOQIIYOPUMETPUUECKOTO aHajiM3a KJeTKM IOpoMeBaJIM PBS M 3arTeMm
JIU3UPOBaJIiM C IIoMoWbkl Oybepa s Jjgmusmuca NP-40 (10 MM Tpuc-Cl, pH

7,4, 10 MM NaCl u 0,5% NP-40) u mHKyOMpoOBaiu C PBS, comepxamum 5

MKM H,DCFDA B TeMHOTe B TeueHmMe 15 MmH npu 37°C. dayopeclLeHLMO
(BOozOyx)meHue 488 HM; osMuccusa 520 HM) M3MeEpPSAIM C IIOMOWbI IIpudopa
Spectra MAX GEMINI Reader (Molecular Devices, Sunnyvale, CA,
USA). doHOBasg QJyOpecClLeHUIMS KOHTPOJIBHEIX JIYHOK 0e3 »poBaBJIeHUS
H,DCFDA OrwUla BHUTEHa U3 HDKCIEePMMEHTAaJIbHHX IIOKa3aHuM.

YpoBHM GSH omopeneiany KOJUUECTBEHHO C MCIOJB30BaHMeM Habopa
oJjga aHaJlmz3a TIJyraTtmoHa (BioVision Research Products, Mountain
View, CA) B COOTBETCTBUM C PeKOMEeHIDaUMAMM IIPOM3BOOAUTEJIS. I['OBOPHA
KpaTKo, KJI& TOUHHM Jusar, 00paboTaHHEM XJIOPHOM KMCJIOTOM,
MHKYOMpPOBaaK C 3o0oHOOM OPA (opTodTalieBelM ajblerun) u Oybepom GSH
B TeueHre 40 MMH IpM KOMHATHOM TeMmmepaTrType. QJIyopecleHUIn
CumMTHBaJIM Opu 340 HM O0Jaa Bo3OyxmeHusa uM 420 HM IJIS MBJIy4UYeHMS Ha
GIIyOpeCclleHTHOM MUKPOILJIaHIIE THOM CIIeKTpodoTOMETPE SPECTRAmax
GEMINI XS (Molecular Devices, Sunnyvale, CA).

MecTHOE JIeueHue PDSP BOCCTaHaBJIMBaeT IIOBpeXOeHUe
IIOBEPXHOCTM IViasa, BHBBAHHOE CTPeCCOM IIOTepHM BJIaru

UTOOH ONpenesiuThL, OKa3HBakT JiM PDSP TepaneBTHUUeCKUe DOPEKTH
Ha BEBBaAHHEE CTpeccoM IoTepu BJaru (DS) @nmedekKTH IIOBEPXHOCTHU
TJjlal3a, MHIEeM colepxXallM B KaMepe C KOHTpoJuMpyeMmou cpenmon (CEC) B
Teuenre 14 1nOHelM, 4UTOOH BE3BATHL pas3pylleHMe IIOBEePXHOCTM IJlas3a.
Ilocane 14 gHem B CEC MH MCIOOJL30BaJM MBIIEM C IIOoKasaTeJIaMu
bJIyopecueHIIMM, KOTOPHEe OBUIM BHIIE 2 OJS IePBHX BKCIEPMMEHTOR
(Odmr. 1A). BIOCIHeICTBUM «CyXMe IJlaza» JeuuJM MeCTHO C IIOMOILIO
PDSP B koHUeHTpauum 25-200 MrM (3 pa3a B IOeHb) WM HocuTeJda PDSP
(1% KMII B BSS) B TeueHMe eme 5 @OHeM, CcoxpaHdd TOT Xe CaMeli
IIPOTOKOJI CTpecca IOoTepu BJalu.

B 1eHb 0 cpenHu oBBEM CJIE3HOM XKUIKOCTM  SBHAUUTEJLHO
YMEHBIIMJICA VYV MHIIEM B CpPaBHeHMM C MbBIIaMM, He I[IOIBepITaBIIMMMCI

crpeccy (NS), Opu omopeneJieHMM C IIOMOMBI TecTa C XJOMIKOBOM HUTLIO
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(3,8+0,5 MM mo cpaBHenuo c 5,4+0,4 w™m; Our. 1B). BrpaboTka
CJIe3HOM XMIOIKOCTM B IJla3ax ObJla 3HAuUMTeJIbHO YBeJIMueHa IIocJie TOoTo,

Kak Memmer Jieunsm PDSP B TeueHme 5 mHent (5+0,3 1o CpaBHEeHUID C

4,510,2) B CpaBHeHUM C TPYIIOM HOCHUTEJII.

PDSP YaCTUYHO BOCCTaHaBJIMBaET KOJIMYECTBO BOOKAJIOBUIOHEIX
KJIETOK B KOHEIOHKTHUBE

BoxkajsioBUIOHEE KJIETKU HaxXoOAaATCHA TJIaBHBEM obpasoMm B
INOBEPXHOCTHOM SBIUTEJIMM CBOINAa KOHBIOHKTUBH M OTBEUAT 3a BHPabOoTKy
CJIM3BUCTOM CJIE3HOM XUIOKOCTM. OKpallMBaHMe peakKTuBoM [Iuddba (PAS)
NS-Tyasa rnokasaJo, UTo OOKaJIOBUIOHEE KJIETKMA OEMOHCTPUPYIOT
HEeNPEepPHBHHY OIHOPOIOHHM PUCYHOK B KOHBIOHKTMBAJIBHOM 20OUTeauu (dur.
2A) . TeM He MeHee uepes 14 nHeM IOCJle CTpecca IoTepu BJgaru (IJeHb

0) okxpacka PAS KOHBIOHKTHUBE I[IOoKaszajia, 4YTO KOJIUUECTBO OOKaJOBUIHEIX
KJIETOK 3aMeTHO YMEeHBIIMJIOCH II0 CpaBHeHMIO C Tpynmnor NS (58%+3,1 1o

CpaBHeHM© Cc 38%3,2; Oour. 2B). Ilpu JedeHur PDSP MM HOCHUTEJIEM B
BUIOe TIJIal3HBX KaleJlb B TeueHMe 5 @OHeM KOJMUeCTBO OOKaJIOBUIHEIX
KJIETOK KOHBIOHKTMBE OBUIO 3HAUMTEJILHO BHIIe B IJlazax, o00paboTaHHHX

PDSP, 1o CPaBHEHMI C KOHTPOJIBHEMM  TI'pyIIlaMy, oBpaboTaHHEMA

HOCHUTeJIeM (46+£3,8 m1no cpaBHeHumoo c 37%x1,1). B COBOKYIIHOCTH,
oBpaboTka PDSP OeViCTBUTEJILHO CoXpaHujla  4MCJIIO OOKaJIOBUIOHEIX
KJIETOK .

MecTHOE JleueHMe C TnomMoumepi PDSP npemoTeBpallaeT IIOBpeXIOeHUE
IIOBEPXHOCTHM IViala, BHBBaHHOE CTPECCOM IIOTepu BJIaITu

UToOE  BHSACHUTEH, MOXeT Jivm PDSP nomaBJigaThb BHI3BaHHOe DS
IopaxeHre BSIOUTEJUSI POTOBMUIL, MBl IPMMEHSJIM OJIS Mbemmel 14-IHeBHHM
IPOTOKOJI CTpecca IIoTepM BJaruM ¥u oOpabaTHBajJM 2TUX MbBIIeM MeCTHO
PDSP 3 paza B »OeHb. Uepes 14 nHel »OedekT BSOUTEJIUSI POTOBUIIH
OLIEHUBAJIM OKpallMBaHUeM KpacuTeJeM OQiayopecuemHoMm (dur. 3), wm
Pes3YJIbTaTH BHABWJIN, uTo IoKazaTeln OKpallMBaHU g POTOBUILIE
bJayopecluerMHoM OBJIM SHAUUTEJIBHO BHIle B 00paboTaHHHIX HOCUTEJIEM
TJjlasax, B CpaBHeHUM C TIulazamu, obOpaboTaHHemMmu PDSP (1,7+0,3 1o
cpaBHenur c¢ 0,710,2). STOoT pes3yJbTaT YyKas3HBaeT Ha To, 4YTo PDSP
MOXeT TakXe OKa3HhBaTh NPOOMIAKTHUUECKUM 2ddekT Ha IOBEePXHOCTDH
TJjlasa IIPpOTUB CTpecca IOoTepu BJalru.

ComnocrarmMasi ¢yHkImsT PDSP uyeJjioBeKa M MHIM B XMBOTHOM MoIeJie
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cTpecca MIOTepu BIaTuU

HNccrenosaTs, OOVHAKOBO JM OQYHKUMOHMPYEeT OODHa M Ta Xe
oBbnacTe PEDF y UeJloBeKa ¥ MBIIM OPpU JiedeHUM CyObekTa ¢ DED.
AKTUBHOCTE PDSP wuyejioBexa u PDSP MM MCCJemoBaJiM Ha MOIOEJIU
«CYXOoTOo TJlazsa», BE3BAHHOTO CTPecCcoM IOoTepu BJaru, Y MbIIen.
I[lokazaHo, 4YTO PDSP wuyeJyioOBeKa ¥ MBIM CIOCOOHH BOCCTaHaBJIMBATH
NOBPEeXOeHMA I[IOBEPXHOCTM ITJla3a, BEBBAHHEE CTPeCCOM IIOTepM BJaru
(dur. 11), a Takxe BHEHPa®OTKY CJe3HOM XuakocTu (dur. 12) y MeImewn
C BEIBBAHHOM CTPECCOM «CYXUX TIJlazax».

PDSP nogaBJideT BEIBBaHHYIO CTpeccoM noTepu BJIaru
BOCHAINUTEJIEHYIO PeaKLIMIo

Bruio BEICKA3aHoO IpenroJyioXeHre, uTo BOCIIiaJIeHre MOXeT
YBEJIMUMTEL IIOBPEeXIeHMe IIOBEePXHOCTM IJlaza I[OIpUM «CYXOM IJlasze»,
BEI3BAHHOM CTpPECCOM IIOTepM BJlalM, VY DSKCIEPUMMEHTAJIBHEX XUBOTHEX
(Luo et al., 2004; De Paiva et al., 2006). CoofmajioCk, UYTO Cpelu
IIPOBOCHIAUTEJILHEX MeIMaTOpOB, BHES3BAHHEM CTPEeCCOM IIOTepM BJaIru
«Cyxom TJiaz» ObJI YCTpaHeH Yy MeIIelM, OpedBapUTeJIbHO [I0JIyduaBIIUX
Biokarop TNF-o miIM mHTepJseMkuHa-1 (IL-1) [Ji YW 2013; Okanobo A
2012]. Kak mnokaszsaHo Ha ®ur. 4, mocje TOTO, KaK MBIM COOEepPXaJMCh
B CEC B TeueHme 14 gpgHelm (YCTaHOBJIEHO kak JeHb 0; MBIIM, He

IIOJIydaBlVie J'queHI/IFI), YPOBHIM MPHK IIPOBOCIIAJIMTEJIEHEIX MeIlMaTOoOpOB,

BrJouagd IL-1B, TNF-o, IL-6 u MCP-1, OBJIM 3HAUMUTEJLHO I[IOBHIIEHEH,
3,9-, 2,8-, 2,6- u 2,4-KpaTHO COOTBETCTBEHHO, I[IO0 CPaBHEHUI C
MHIIAMM, CcoOIepXalMMucsa B cpenme 06e3 cTpecca (NS). TemM He MeHee

MeCcTHOe JleueHMe ¢ TIoMombilo PDSP B TeueHuMe 5 1QOHel VYV MBIIEH,

BEpPOSTHO, I[OIOABJIAJO 5SKchopeccuio MPHK IL-1f, TNF-o, IL-6 u MCP-1
rjgazsa 2,4-, 1,9-, 2,0- m 1,7-KpaTHO COOTBETCTBEHHO, II0O CPABHEHU
Cc Tpynmno#, obpaboTaHHOM HoOCUTeJleM. B 11eJJoM Halli pe3yJbTaTh
[IoKaseBawnT, uro PDSP ocnabigayn  BOCHaIMUTEJIBHEE peakKluuu TJias,
MHIYLUPOBaHHEIE DS.

PDSP YacTUYHO OpedOoTBPallaeT CBABaHHOE c IIepeKMCHEM
OKUCJIEHUEM JIMIIMIOOB IIOBPEeXIeHMEe IIOBEPXHOCTM IJiasa

OKUCIIMTEJIbHOE IIOBPEXIEeHMEe Ha I[IOBEPXHOCTHM IJlaza B pesyjbTarTe
IIOBHIMIEHHOM BHPaBOOTKM aKTUBHEX OGopM KucjJopoma (AOK) BOBJIeUEHO B

raToreHes KCYyXOTO Jaza» (Wakamatsu et al., 2013) . MuI
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uccienoBaim, MoxeT J PDSP 1nomaBJIATH [NOoBpexneHne MeMOpaH,
CBA3aHHOE C epeKNCHBEM OKUCJIEHUEM JIUTIVOOR, IOCPEenCTBOM
VMMYHOTUMCTOXVMUUECKOTO OKpamMBaHMa Ha 4-HNE. Kak 1@oka3aHO Ha
dur. 5A, 4-HNE-okpallMBaHMEe B SIUTEJUM POTOBMUE I[IOCJE TOI'O, Kak
MBIIM CcoIepxajuchk B CEC B TeueHme 14 1QOHeM, [OIPOOEeMOHCTPUPOBAJIO
AOEpHYID U/WIM IePUHYKJICAPHYD JIOKaJIM3alMio B MHOTOYTOJILHHX KJIeTKax
DIUTEJIUA, YTO COoIJlacyeTcsda C OpelenymuM coobmeHueM (Nakamura et
al., 2007). KoJdMueCTBO KJIETOK, IIOJIOXUTEJIEHO OKpalleHHEX Ha 4-HNE,
cocraBmuyio 1,9+0,6, 20,1+1,4 m 5,3%1,0 B rpynnax NS, HOCUTEJSA U
PDSP coorBeTcTBeHHO (dmr. 5LB), uUYTO YyKa3eBaeT Ha TO, u4uTOo PDSP
CriocobeH OpeloTBpallaTh [IepeKMCHOe OKUCJIeHMe JIMInnos. Kpome ToTO,
BEI3BaHHOe DS IepeKMCHOe OKUCJIeHMEe JIMIMIOOB B KOHBIOHKTHMBE TakKXe
OLIEHMBAaJIOCh C IIOMOIIEBI0 4-HNE-okpammBaHUA, u pesyJibTaTH
VMMYyHOTMCTOXVMUUECKOTO OKpallMBaHMA IIoKasajiy, UYTO CcuIrHajl 4-HNE
OBJI OUEeBMIOHO CUJIbBHee B IJvlazax, o00paboTaHHHX HOCUTEJIEM, UYeM B
Jjaszax, [oOBepraBuMxXcd JiedeHuioo PDSP, DOONOJHUTEJILHO IIOOTBepXOoas
OBHapyXeHMe QHTMOKCUIOAHTHOTO sddexTa PDSP (dur. 5C) . B
COBOKYIIHOCTHM  JIEUeHUe c romousn  PDSP 3HAUUTEJILHO IOOaBJIAJIO
MHIOYLUUPOBaHHOe DS OKMUCIIMTEJIbHOE IIOBPEXIeHMe IIOBEPXHOCTM IJlasa.

PDSP OpeOoTBpalaeT HaKOILJIEHUE A%K, BHIBBaHHOE
TUIIEPOCMOTHUUECKMM CTPeCCOM, M YMeHBIIeHMEe COIepXaHUs IVIYTATUMOHA B
KJIeTKaX SIUTEeNINsI POI'OBULIE

CunrTaeTcs, uTo [IOBHIIEHHAS  OCMOJIAPHOCTB CJIe3B  ABJIAETCH
OCHOBHEIM MEeXaHM3MOM IIPM «CYXOM IJlaszse», BHI3HBAKIMM BOCIAaJIeHVE U
[IOBPeXIeHre TIIOBepxXHOoCTHM IJiaza (Stahl et al., 2012). Texkymasda
npenejibHaga KOHIleHTpaluug OoJIs OMaTHOCTUKHA KCYXOTO nJjasa»
cocraJydgeT 316 mMocM IO cpaBHeHM© ¢ 300-310 mMoCM mOJig HOPMAaJIbHBIX
mjas (Liu et al., 2009). TeM He MeHee B 1In VIitro MCCIeIOBaHMUAX
TUIIEPOCMOJIAPHOCTY B KJIeTKax DIUTEeJMI POTOBMUUE OJII TOTO, UTOOH
BH3BAThL AaKTUBHOCTL AOK M MMP-9 TpebyeTcsa OJIUTEILHOE BO3IEMCTRUE
Ha KJeTKM 0oJiee BHCOKUX YPOBHEN oCMOJApHOCTM cJesel  (350-500
MocM) (Li DQ 2004; Li J 201e6).

UTOBH MCCIIeOOBRaTh BIMAHME TUIEPOCMOTUUECKOTO CTpecca Ha
bopMHPOEBaHNUE BHYTPUKJIETOUHEX  AQK, KJIETKM  DIOUTEJMA  POTOBUIIE

KpoJiMKa KyJbBTHBUPOBAJIM B TUIEPOCMOTUUECKOM cpeme (463 wMocM),
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notasjygasa 90 MM NaCl B TedueHue 24 u. BHYTPUKJIIETOUHHE YypPOBHM ADK
OeTeKTUpOBaJM C NoMombl 30HOa H,DCFDA u msMepdain obpasopaHue DCFEF-
biyopecueHUMM C IIOMOIBI CIEKTPOQIyopMMeTpa .

Kak nokazaHO Ha dur. 6A, oduayopecueHuusa DCF yBenmuwmiack 1, 6-
KPaTHO TIIOocJe KYJbLTUBUPOBAHMSA KJIETOK B IMUIEPOCMOTHMUYECKOM cpele B
TedyeHrMe 24 4Y IO CpPaBHEHMI C KJIETKaMu, KYJIbTUBUPYEMBIMU B
M30TOHMUeCKOoM cpele (309 mMocMm). TeM He MeHee, KIETKU BIOUTEJIUI
POTOBMULE KPOJIMKa, [OIpelBapUTeJJbHO oOpaboTaHHEe PDSP, nokaszalm
1, 3-xpaTHOe CHMXeHMe YpPOBHA OoJayopecueHuum DCF 10 CpaBHEHUK C
KJIETKaMM, KOTOpPEHIE obpabaTHBaJINCh TOJIBKO NaCl (P<0,04).
[lpenBapuTesibHasga oO0paboTKa KOHTPOJIBHEM IentunoM (ContP) He wumedia
Takux 20bexToB. VHAOYVLUMPOBaHHEM NaCl TI'MIEepOCMOTHYECKMM CTpecc
TakXxe BaMeTHO YMEHbIIMJI YPOBHM TUIyTaTumoHa (GSH), aHTMOKCHIAHTA,
10 CPaBHEHUI C KOHTPOJILHHMM KJIeTKaMy B M30TOHMUECKOW cpeme (dur.
6B; 46,7%f15,4% no cpaeBHeHmio c 100+7,0%), Torma kKak B KJeTKax,

IIOBTOPHO OB0paBoTaHHEIX PDSP, 3HaAuUMTEJIbHO IIOBHCUIICA YypPOBeHB GSH 1o

70,5%11, 4%. ST  pes3yJbTaTh I[IOKa3HBaT, UTo PDSP obJjlamaer
AHTVMOKCHIAHTHEM 9@@GKTOM B KJIeTKaxX O3SIInTeJiMa POI'OBMIIHL, KOTOPHEEe

O@paGaTBIBa.J'H/I IIpm I1oMommM THUIIepOCMOTHUMUYEeCKOI'O CTpeccCa, BEISBAHHOTI'O

NaCl (463 wMocM), TIIO KpaklHel Mepe, UYacTUUHO, IIyTeM IIOBLIIEHMUI
YpoBHA GSH.
PDSP IogaBJideT BEIBBAaHHYIO TUNEePOCMOTUYECKNM cTpeccoM

BKCcIpeccuio MMP-9 B KIIeTKaX BIUTENIUSI POIT'OBMLIH

Eliyele) nccJyegoBaTh BJIIMAHUE PDSP Ha BEI3BAHHYIO
TUIIEPOCMOTHUUYECKMM CTPEeCCOM B»BKchapeccuin MMP-9 B KJIeTKax BOUTEeIuS
POTOBMIIEL, KJIeTKU npelBapmUTeJIbHO oBpabaTHBaJIN PDSP I
KOHTPOJBHEM TIentuigoM (ConP) B Teuenme 20 U, a 3aTeM OOIBepIralu
KJIEeTKM BO3OEeMCTBUIL TUIEPOCMOTHMUECKOM cpeldl (463 MOCM) B TeUueHHUEe
eme 24 u. Kak mokaszsaHo Ha Our. 7A, ypoBeHb MPHK MMP-9 B KJeTKax,
obpadboTaHHEX ContP/IHUIepOCMOTUUECKON  Cpemon, OBJI  3HAUMTEJIBHO
[IOBEIIEH, J3-KpPaTHO II0 CPaABHEHMK C KJIETKaMM, KYJIbTUMBUMPOBAHHEIMU B
M30TOHMUECKOM cpeme (HeoOpaboTaHHEM KOHTPOJIL). TeM He MeHee,
npenBapuTellibHaa obpaboTka PDSP nomaeJsdia »kchopeccui MPHK MMP-9 B
2 paza.

XejarnHoBas suMOTpadmsa TaKXe IPOIEeMOHCTPMPOBAaJa, UuTo
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TUIIEPOCMOTHUECKNM CTpeCcC MHIOYLUMPOBaJ aKTMBHOCTE MMP-9 B 2,7 pasa
[I0 CpaBHEHMI C HeoOpab®OTaHHEIM KOHTPOJIeM (BenuMHa okoJio 90 kla;
dur. 7B) . Sumorpadma TaKxe rokasaJja, uTo openBapuTesibHaAa
obpaborka PDSP nopmareJjisajia akKTuBHOCTE MMP-9 B 3  pasa. 2THU
pesyJbTaTe YyKas3beBalnT Ha To, dYTo PDSP 1momaBiideT BSKCIpPeCcCHuin U
aKTMBHOCTE MMP-9, BH3BaHHHE ITUIEPOCMOTUUYECKMM CTPECCOM.

[Tpun 3TOM BapMaHTH OCYIIeCTBJIEHU A n300peTeHmnd OBLIIN
NIPOMJIJIIOCTPUPOBAHE OT'PAHMUEHHEM KOJIMUEeCTBOM IIPMMepOB. ClIeluuaJiucTy
B IOaHHOM o06JIJacTM TexXHMKM »OOJDKHO OHTb I[IOHATHO, UYTO BO3MOXHE
OIpyrMe MOIMOMKALMM WM BapMaHTE B IIpenejiax o0beMa M300peTeHud.
TaxkmMm obpasoM, obBeM n300peTeHnd OOJIXEeH OHTH OTpaHnueH

npuiaraeMoy GopmyJsior M300peTeHUd .
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(10) .. (11)

J000Y OPUPOOHOM

JI000M NPUPONHOM

aMVHOKMCJIOTOM

AMVHOKMCJIOTOM



<223>

<220>
<221>
<222>
<223>

<400>

Xaa MoxeT OBITH JIOOOM NPUPOIOHOM AMMHOKMCIIOTOM

NpouMi NpM3HaK
(13)..(13)

Xaa MoxeT OBIThH JIOOOM NPMPOOHOM aMMHOKMCJIOTOM

15

Ser Xaa Xaa Ala Xaa Xaa Xaa Ala Glu Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

16
14
PRT

10

VMcxkyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUUYECKUM

Npo4YmUli NPU3HAaK
(2)..(3)
Xaa mMmoxeT OBITb

NpouMi NpM3HaK
(5)..(8)

Xaa MoxeT OHThb

NpOUMM_INPU3HAK
(10) .. (11)
Xaa MOxeT OBIThb

NpOoUMi_NPM3HaK
(13) ..(13)
Xaa MOxeT OBIThb

16

JIrodom

0607

Jbon

Jbon

Ser Xaa Xaa Ala Xaa Xaa Xaa

1

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

<220>
<223>

<220>

5

17
14
PRT

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

IIPUPONHOM aMUMHOKMUCIIOTOM

IIPUPONHOM aMMHOKMUCIIOTOMN

Xaa Ala Xaa Xaa Ile Xaa Arg
10

NckyccrBeHHasa llociienoBaTesIbHOCTD

CUHTEeTHYECKUN



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

NpoYulM NPU3HAaK
(2)..(3)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(5)..(9)

Xaa MoxeT OBIThb

NpOUMI_NPU3HAK
(11) .. (11)
Xaa MOxeT OBITh

NpOUMi_INPU3HAK
(13) ..(13)
Xaa MOxeT OBIThb

17

JIrodom

JIodom

JI000M

Jbon

Ser Xaa Xaa Ala Xaa Xaa Xaa

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

18
14
PRT

OPUPOOHOM

OPUPOOHOM

NPUPOOHOM

IPUPOIOHOM

Xaa Xaa Se
10

aMVHOKMCJIOTOM

aMVHOKMCJIOTOM

AMVHOKMCJIOTOM

AMVHOKMCJIOTOM

r Xaa Ile Xaa

VickyccTBeHHasa I[locemoBaTEebLHOCTD

CHUMHTEeTHUYECKUM

IpOUMM_INPU3HAK
(2) .. (3)

Xaa MoxeT OHThb

NpOUMI_NPU3HaK
(5)..(9)

Xaa MoxeT OHTb

NpOoUMi_NPM3HaK
(11)..(11)
Xaa mMoxeT OBIThb

Npo4YUM NPU3HAK
(13) ..(13)
Xaa MoxeT OHTb

18

100607

Jbon

Jodom

Jodonm

Ser Xaa Xaa Ala Xaa Xaa Xaa

1

5

NPUPOOHOM

IPUPOOHOM

OPUPOIOHOM

IPUPOIOHOM

AMVHOKMCJIOTOM

AMVHOKMCJIOTOM

aMVHOKMCJIOTOM

aMVHOKMCJIOTOM

Arg

Xaa Xaa Ala Xaa Ile Xaa Arg

10



<210> 19

<211> 14

<212> PRT

<213> HUckyccTBeHHasd [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYeCKUN

<220>
<221> npoumuy NpM3HAK
<222> (2)..(3)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM

<220>
<221> T[npouuy IpM3HAK
<222> (5)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM
<400> 19

Ser Xaa Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ile His Arg

1 5 10
<210> 20

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYEeCKUN

<220>
<221> [Dpoumuy NpM3HAK
<222> (2)..(3)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (5)..(11)

<223> Xaa MOXeT OHTb JIOOM MNPUPOIHOM aMMUMHOKMCJIIOTOM
<400> 20

Ser Xaa Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ile Ala Arg

1 5 10
<210> 21

<211> 14

<212> PRT

<213> HUckyccTBeHHasd [locsienoBaTesIbHOCTD

<220>



<223> CHUHTEeTHUUYeCKUN

<220>
<221> Tnpouuyi IpM3HAK
<222> (5)..(11)

<223> Xaa MOXeT OHTb JI0OOM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> Tnpoumny IpM3HAaK
<222> (13)..(13)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 21

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 22
<211> 14

<212> PRT
<213> JlckyccTBeHHas [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUMN

<220>
<221> [pouuyii IpM3HAK
<222> (6)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> [npoumy IpM3HAaK
<222> (13)..(13)

<223> Xaa MOXeT OHTb JIOOOM NPUPOIHOV aMMHOKMCIIOTOM
<400> 22

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 23
<211> 14

<212> PRT
<213> JlckyccTBeHHas [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTEeTUUYECKUM

<220>
<221> T[pouuyi IpM3HAK
<222> (6)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMUMHOKMCJIIOTOMN



<220>

<221> [npouuy IpM3HAK

<222> (13)..(13)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<400> 23

Ser Leu Gly Ala Ala Xaa Xaa Xaa Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 24

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYeCKUN

<220>
<221> n[Dpoumuy NpM3HAK
<222> (5)..(6)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOW aMMHOKMCJIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (8)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOM
<400> 24

Ser Leu Gly Ala Xaa Xaa Arg Xaa Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 25

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYeCKUN

<220>
<221> T[npouuyi IpM3HAK
<222> (5)..(s)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (8)..(11)



<223> Xaa MOXeT OHTbH JIOOOM NPUPOIHOV aMMHOKMCIIOTOM

<220>
<221> npoumuy INpM3HaK
<222>  (13)..(13)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 25

Ser Leu Gly Ala Xaa Xaa Ala Xaa Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 26

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEJIbLHOCTD

<220>
<223> CHHTEeTHUUECKUN

<220>
<221> Tnpoumniy IpM3HaK
<222> (5)..(7)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOW aMMHOKMCIIOTOM

<220>
<221> n§Dpoumuy INpM3HAK
<222> (9)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN
<400> 26

Ser Leu Gly Ala Xaa Xaa Xaa Thr Xaa Xaa Xaa Ile Xaa Arg

1 5 10
<210> 27

<211> 14

<212> PRT

<213> HUckyccTBeHHasd [locyienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYEeCKUN

<220>
<221> npoumuy NpM3HAK
<222> (5)..(7)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<220>



<221> Tnpoumny IpM3HaK
<222> (10)..(11)
<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> npouuy INpM3HaAK
<222>  (13)..(13)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 27

Ser Leu Gly Ala Xaa Xaa Xaa Ala Glu Xaa Xaa Ile Xaa Arg

1 5 10
<210> 28

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEJIbHOCTD

<220>
<223> CHHTEeTHUUEeCKUN

<220>
<221> T[npoumniy IpM3HaK
<222> (5)..(8)

<223> Xaa MOXeT OHTb JIOOOM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> n§Dpouuy NpM3HAK
<222> (10)..(11)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIOHOV aMMHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OBITH JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 28

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Ala Xaa Xaa Ile Xaa Arg

1 5 10
<210> 29

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEeJIbHOCTD

<220>
<223> CHHTeTHUUYEeCKUN

<220>
<221> [npouuy INpM3HAK
<222> (5)..(9)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOV aMMHOKMCIIOTOM



<220>

<221> Tnpoumniy IpM3HAaK

<222> (11)..(11)

<223> Xaa MOXeT ObBITb JIOOOM NPUPOIHOM AMUHOKMCIIOTON

<220>
<221> T1npoumniy IpM3HAaK
<222> (13)..(13)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCIIOTOM
<400> 29

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Xaa Ser Xaa Ile Xaa Arg

1 5 10
<210> 30
<211> 14

<212> PRT
<213> JlckyccTBeHHas [lociegoBaTeJIbLHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUN

<220>
<221> [pouuyi IpM3HAK
<222> (5)..(9)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> T[npoumniy IpM3HaK
<222> (11)..(11)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> n§npoumuy NpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 30

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Xaa Ala Xaa Ile Xaa Arg

1 5 10
<210> 31

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEJIbHOCTD

<220>
<223> CHUHTeTHUUEeCKUN

<220>
<221> T[npoumiy IpM3HaK



<222> (5)..(9)
<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN

<220>
<221> T[pouuyi IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 31

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Xaa Ser Xaa Ile His Arg

1 5 10
<210> 32

<211> 14

<212> PRT

<213> JlckyccTeeHHasa [locienoBaTeJIbHOCTD

<220>
<223> CHUHTeTHUYeCKUN

<220>
<221> [npouuy IpM3HAK
<222> (5)..(9)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOMN

<220>
<221> [Dpouuyii IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN
<400> 32

Ser Leu Gly Ala Xaa Xaa Xaa Xaa Xaa Ala Xaa Ile Ala Arg

1 5 10
<210> 33

<211> 14

<212> PRT

<213> JllckyccTeeHHasa [locnienoBaTeJIbHOCTD

<220>
<223> CHUHTeTHUUYeCKUN

<220>
<221> T[npouuy IpM3HAK
<222> (6)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOM

<220>
<221> T[pouuyi IpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OHTb JI0OOVM MNPUPOIHOW aMMHOKMCJIIOTOM



<400>

33

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

34
14
PRT

10

VMlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUYECKUM

NpoYmlM NPU3HAaK
(6)..(6)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(8)..(11)
Xaa mMoxeT OBITb

IpOUMM_INPU3HAK
(13) ..(13)
Xaa MOxeT OBIThH

34

J0O0Y NPUPOIOHOM AMMHOKMCIIOTOM

J0O0Y NPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM

Ser Leu Gly Ala Glu Xaa Arg Xaa Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5

35
14
PRT

10

VickyccTBeHHasa I[lociemoBaTEebHOCTD

CHUMHTEeTHUYECKUM

NpouMi_NpM3HaK
(6)..(6)

Xaa MoxeT OHTb

NpOouMi_INpPM3HaK
(8)..(11)
Xaa MoOxeT OBIThH

NpOUMI_NPM3HaK
(13)..(13)

J0O0M NPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM



<223>

<400>

Xaa mMoxeT OBIThb

35

J000Y OPUPOIOHOM aMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Ala Xaa Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

36
14
PRT

10

VckyccTreHHasa llocimenoBaTesIbHOCTD

CHUMHTEeTHUYECKUM

Npo4YmUM NPU3HAK
(6)..(7)

Xaa MoxeT OHTb

Npo4YMUlM NPU3HAK
(9)..(11)
Xaa mMmoxeT OBITb

NpouMi NpM3HaK
(13)..(13)
Xaa MoOxeT OBITb

36

JI0O0M NPUPOIOHOM AMMHOKMCIIOTOM

JOO0M NPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM

Ser Leu Gly Ala Glu Xaa Xaa Thr Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5

37
14
PRT

10

VlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUYECKUM

NpoYuM NPpU3HaK
(6)..(7)
Xaa MOxeT OBITh

NpouMi_ NpM3HaK
(10) .. (11)
Xaa MOxeT OBITb

J000Y OPUPOIOHOM AMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM



<221>
<222>
<223>

<400>

NpoYulM NPU3HAaK
(13)..(13)
Xaa mMoxeT OBITb

37

JI0O0Y OPUPOIOHOM aMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Xaa Ala Glu Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

38
14
PRT

10

VckyccTreHHasa llocmenoBaTesIbHOCTD

CUHTEeTHYEeCKUMN

NpOoUMi_NPM3HaK
(6)..(8)

Xaa MoxeT OBTb

NpoYMUM NPU3HAK
(10) .. (11)
Xaa MoxeT OHTb

NpouMi NpM3HaK
(13)..(13)
Xaa mMmoxeT OBITb

38

JI000Y HNPUPOIOHOM AMMHOKMCIIOTOM

JI000Y OPUPOIOHOM AMMHOKMCIIOTOM

J0O0M OPUPOIOHOM aMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Xaa Xaa Ala Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

39
14
PRT

10

VMcxkyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTHUYECKUM

NpoYmUM MNPU3HAK
(6)..(9)
Xaa MoxeT OHTb

NpouMi_NpM3HaK
(11)..(11)
Xaa mMoxeT OBITb

JIIOO0M HNPUPONHOM aMMHOKMCIIOTOM

J000Y HNPUPOIOHOM aMMHOKMCIIOTOM



<220>

<221> Tnpoumniy IpM3HAaK

<222>  (13)..(13)

<223> Xaa MOXeT ObBITb JIOOOM NPUPOIHOM AMUHOKMCIIOTON

<400> 39

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Ser Xaa Ile Xaa Arg

1 5 10
<210> 40
<211> 14

<212> PRT
<213> JlckyccTeeHHasa [locnienoBaTeJIbHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUN

<220>
<221> [pouuyi IpM3HAK
<222> (6)..(9)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMUMHOKMCJIIOTOM

<220>
<221> T[pouuyi IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> T[npoumniy IpM3HaK
<222> (13)..(13)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 40

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Ala Xaa Ile Xaa Arg

1 5 10
<210> 41
<211> 14

<212> PRT
<213> JlckyccTBeHHasa [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTEeTUUYECKUMN

<220>
<221> T[npouuyi IpM3HAK
<222> (6)..(9)

<223> Xaa MoOxXeT OBITb JIOOOM NPUPOIHOM AMUHOKMCIIOTOM

<220>
<221> T1npoumiy IpM3HAaK



<222> (11)..(11)
<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN

<400> 41

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Ser Xaa Ile His Arg

1 5 10
<210> 42

<211> 14

<212> PRT

<213> HUckyccTBeHHasd [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYEeCKUN

<220>
<221> §Dpoumuy NpM3HaK
<222> (6)..(9)

<223> Xaa MOXeT OHBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM

<220>
<221> [pouuy IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOMN
<400> 42

Ser Leu Gly Ala Glu Xaa Xaa Xaa Xaa Ala Xaa Ile Ala Arg

1 5 10
<210> 43

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locisienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYEeCKUN

<220>
<221> [Dpouuy INpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JIOOM MNPUPOIHOM aMMUMHOKMCJIIOTOM

<220>
<221> T[npouuyi IpM3HaK
<222> (8)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> T[pouuyi IpM3HAK
<222> (13)..(13)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOW aMMUMHOKMCJIIOTOM



<400>

43

Ser Leu Gly Ala Glu Xaa Arg Xaa Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

44
14
PRT

10

VMlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUYECKUM

NpoYmlM NPU3HAaK
(6)..(6)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(9)..(11)
Xaa mMoxeT OBITb

IpOUMM_INPU3HAK
(13) ..(13)
Xaa MOxeT OBIThH

44

J0O0Y NPUPOIOHOM AMMHOKMCIIOTOM

J0O0Y NPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM

Ser Leu Gly Ala Glu Xaa Arg Thr Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5

45
14
PRT

10

VickyccTBeHHasa I[lociemoBaTEebHOCTD

CHUMHTEeTHUYECKUM

NpouMi_NpM3HaK
(6)..(6)

Xaa MoxeT OHTb

NpOouMi_INpPM3HaK
(9)..(11)
Xaa MoOxeT OBIThH

NpOUMI_NPM3HaK
(13)..(13)

J0O0M NPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM



<223>

<400>

Xaa MoxeT OBITH JIOOOM NPUPOIOHOM AMMHOKMCIIOTOM

45

Ser Leu Gly Ala Glu Xaa Arg Ala Xaa Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

46
14
PRT

10

VckyccTreHHasa llocimenoBaTesIbHOCTD

CHUMHTEeTHUYECKUM

Npo4YmUM NPU3HAK
(6)..(6)

Xaa MoxeT OHTb

Npo4YMUlM NPU3HAK
(8)..(8)
Xaa mMmoxeT OBITb

NpouMi NpM3HaK
(10) .. (11)
Xaa MoOxeT OBITb

NpOUMM_INPU3HAK
(13)..(13)
Xaa MOxeT OBIThb

46

Jodom

JIrodom

0607

JI000om

Ser Leu Gly Ala Glu Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>

5

47
14
PRT

OPUPOIOHOM AMMHOKMCIIOTOM

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

IIPUPONHOM aMUMHOKMUCIIOTOM

Xaa Ala Xaa Xaa Ile Xaa Arg
10

VickyccTBeHHasa I[locemoBaTEelbHOCTD

CHUHTEeTHYECKUM

NpouMi_NpM3HaK

(6)..(6)

Xaa MoxeT OBIThH JIOOOM NPMPOLOHOM aMMHOKMCJIOTOM



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

NpoYulM NPU3HAaK
(8)..(9)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(11)..(11)
Xaa mMoxeT OBITb

NpOUMI_NPU3HAK
(13) ..(13)
Xaa MOxeT OBITh

47

JIrodom

JIodom

060

Ser Leu Gly Ala Glu Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

48
14
PRT

OPUPOOHOM

OPUPOOHOM

NPUPOOHOM

Xaa Xaa Se
10

aMVHOKMCJIOTOM

aMVHOKMCJIOTOM

AMVHOKMCJIOTOM

r Xaa Ile Xaa

VMlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUHTEeTHUYECKUM

NpouMi_NpM3HaK
(6)..(6)
Xaa mMmoxeT OBITb

IpOUMI_INPU3HAK
(8)..(9)

Xaa MoxeT OHThb

NpOouMi_NpPM3HaK
(11) .. (11)
Xaa MOxeT OBIThb

NpOoUMi_NPM3HaK
(13)..(13)
Xaa mMoxeT OBITH

48

Jrobom

100607

Jbon

Jodon

Ser Leu Gly Ala Glu Xaa Arg

1

<210>
<211>
<212>

5

49
14
PRT

OPUPOOHOM

NPUPOOHOM

IPUPOIOHOM

IPUPOIOHOM

aMVHOKMCJIOTOM

AMVHOKMCJIOTOM

AMVHOKMCJIOTOM

aMVHOKMCJIOTOM

Arg

Xaa Xaa Ala Xaa Ile Xaa Arg

10



<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

VIckyCcCcTBEeHHAasa

CHUMHTEeTHUYECKUM

Npo4YMUlM NPU3HAK
(6)..(6)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(8)..(9)

Xaa MoxeT OHTb

NpOoUMi_NPM3HaK
(11) .. (11)
Xaa MoOxeT OBITh

49

JIrodom

0607

00607

Ser Leu Gly Ala Glu Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

50
14
PRT

[TocmenoBaTeNIbHOCTD

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

Xaa Xaa Ser Xaa Ile His Arg
10

VickyccTBeHHasa I[locemoBaTEeIbLHOCTD

CHUMHTEeTHUYECKUM

NpouMi_NpM3HaK
(6)..(6)

Xaa MoxeT OHThb

NpOUMi_INPU3HAK
(8)..(9)
Xaa MoxeT OBITh

NpOoUMi_NPM3HaK
(11) .. (11)
Xaa MOxeT OBIThb

50

060

JI000M

Jbon

Ser Leu Gly Ala Glu Xaa Arg

1

<210>

5

51

NPUPOOHOM aMMHOKMUCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

IIPUPONHOM aMUMHOKMUCIIOTOM

Xaa Xaa Ala Xaa Ile Ala Arg
10



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

14
PRT

VMcxkyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUUYECKUM

NpoYUlM NPU3HAK
(6)..(6)
Xaa MoxeT OHTb

NpouMi_NpM3HaK
(9)..(11)
Xaa mMmoxeT OBITb

NpouMi_NpM3HaK
(13)..(13)
Xaa MoOxeT OBITb

51

Jodom

JIrodom

060

Ser Leu Gly Ala Glu Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

52
14
PRT

OPUPOIOHOM AMMHOKMCIIOTOM

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

Thr Xaa Xaa Xaa Ile Xaa Arg
10

VlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTHUYECKUM

NpouMi_NpM3HaK
(6)..(6)
Xaa mMmoxeT OBITb

NpouMi_NpM3HaK
(10) .. (11)
Xaa MoOxeT OBITh

NpOUMI_NPU3HAK
(13)..(13)
Xaa MOxeT OBIThb

52

JIrodom

JI00 oM

J6on

Ser Leu Gly Ala Glu Xaa Arg

1

5

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

IPUPONHOM aMMHOKUCIIOTOMN

Thr Glu Xaa Xaa Ile Xaa Arg
10



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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

53
14
PRT

VckyccTreHHada llocimenoBaTesIbHOCTD

CUHTEeTHYEeCKUN

NpOoUMi_NPU3HaK
(6)..(6)

Xaa MoxeT OHTb

NpoYmlM NPU3HAaK
(10)..(11)
Xaa mMoxeT OBITb

NpouMi_NpM3HaK
(13)..(13)
Xaa mMoxeT OBITb

53

JI0O0M NPUPOIOHOM AMMHOKMCIIOTOM

JI0O0Y HOPUPOIOHOM aMMHOKMCIIOTOM

J0O0Y OPUPOIOHOM aMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Arg Thr Ala Xaa Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5

54
14
PRT

10

VlckyccTBeHHasa IlocaemoBaTesIbHOCTD

CHUMHTEeTUYECKUM

NpoYMlM NPU3HAK
(6)..(6)
Xaa mMmoxeT OBITb

NpouMi NPU3HaK
(9)..(9)

Xaa MoxeT OBITh

NpOUMI_INPU3HaK
(11) .. (11)
Xaa MOxeT OBITh

NpOUMI_NPU3HAK
(13)..(13)

J0O0M NPUPOIOHOM aMMHOKMCIIOTOM

J0O0Y HNPUPOIOHOM aMMHOKMCIIOTOM

JII000M NPUPONHOM aMMHOKMUCIIOTOM



<223>

<400>

Xaa MoxeT OBITH JIOOOM NPUPOIOHOM AMMHOKMCIIOTOM

54

Ser Leu Gly Ala Glu Xaa Arg Thr Xaa Ser Xaa Ile Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

55
14
PRT

10

VckyccTreHHasa llocimenoBaTesIbHOCTD

CHUMHTEeTHUYECKUM

Npo4YmUM NPU3HAK
(6)..(6)

Xaa MoxeT OHTb

Npo4YMUlM NPU3HAK
(9)..(9)
Xaa mMmoxeT OBITb

NpouMi NpM3HaK
(11) .. (11)
Xaa MoOxeT OBITb

NpOUMM_INPU3HAK
(13)..(13)
Xaa MOxeT OBIThb

55

Jodom

JIrodom

0607

JI000om

Ser Leu Gly Ala Glu Xaa Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>

5

56
14
PRT

OPUPOIOHOM AMMHOKMCIIOTOM

OPUPOIOHOM aMMHOKMCIIOTOM

NPUPOOHOM aMMHOKMUCIIOTOM

IIPUPONHOM aMUMHOKMUCIIOTOM

Thr Xaa Ala Xaa Ile Xaa Arg
10

VickyccTBeHHasa I[locemoBaTEelbHOCTD

CHUHTEeTHYECKUM

NpouMi_NpM3HaK

(6)..(6)

Xaa MoxeT OBIThH JIOOOM NPMPOLOHOM aMMHOKMCJIOTOM



<221> Tnpoumny IpM3HaK
<222> (9)..(9)
<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> npouuy INpM3HaAK
<222> (11)..(11)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 56

Ser Leu Gly Ala Glu Xaa Arg Thr Xaa Ser Xaa Ile His Arg

1 5 10
<210> 57

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEJIbHOCTD

<220>
<223> CHHTEeTHUUEeCKUN

<220>
<221> T[npoumniy IpM3HaK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JIOOOM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> n§Dpouuy NpM3HAK
<222> (9)..(9)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIOHOV aMMHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OBITH JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 57

Ser Leu Gly Ala Glu Xaa Arg Thr Xaa Ala Xaa Ile Ala Arg

1 5 10
<210> 58

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEeJIbHOCTD

<220>
<223> CHHTeTHUUYEeCKUN

<220>
<221> [npouuy INpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOV aMMHOKMCIIOTOM



<220>

<221> Tnpoumniy IpM3HAaK

<222> (11)..(11)

<223> Xaa MOXeT ObBITb JIOOOM NPUPOIHOM AMUHOKMCIIOTON

<220>
<221> T1npoumniy IpM3HAaK
<222> (13)..(13)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCIIOTOM
<400> 58

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Ser Xaa Ile Xaa Arg

1 5 10
<210> 59
<211> 14

<212> PRT
<213> JlckyccTBeHHas [lociegoBaTeJIbLHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUN

<220>
<221> [pouuyi IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> T[npoumniy IpM3HaK
<222> (11)..(11)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> n§npoumuy NpM3HAK
<222>  (13)..(13)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 59

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Ala Xaa Ile Xaa Arg

1 5 10
<210> 60

<211> 14

<212> PRT

<213> JVckyccTBeHHasa [lociegoBaTEJIbHOCTD
<220>

<223> CHUHTeTHUUEeCKUN

<220>
<221> T[npoumiy IpM3HaK



<222> (6)..(6)
<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN

<220>
<221> T[pouuyi IpM3HAK
<222> (10)..(11)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 60

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Xaa Xaa Ile His Arg

1 5 10
<210> 61

<211> 14

<212> PRT

<213> JlckyccTeeHHasa [locienoBaTeJIbHOCTD

<220>
<223> CHUHTeTHUYeCKUN

<220>
<221> [npouuy IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOMN

<220>
<221> [Dpouuyii IpM3HAK
<222> (10)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN
<400> 61

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Xaa Xaa Ile Ala Arg

1 5 10
<210> 62

<211> 14

<212> PRT

<213> JllckyccTeeHHasa [locnienoBaTeJIbHOCTD

<220>
<223> CHUHTeTHUUYeCKUN

<220>
<221> T[npouuy IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOM

<220>
<221> T[pouuyi IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOVM MNPUPOIHOW aMMHOKMCJIIOTOM



<220>

<221> [npouuy IpM3HAK

<222> (13)..(13)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<400> 62

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Ser Xaa Ile Xaa Arg

1 5 10
<210> 63

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYeCKUN

<220>
<221> n[Dpoumuy NpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOW aMMHOKMCJIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM
<400> 63

Ser Leu Gly Ala Glu Xaa Arg Thr Glu Ser Xaa Ile Ala Arg

1 5 10
<210> 64

<211> 14

<212> PRT

<213> HckyccTBeHHas [lociienoBaTesIbHOCTD

<220>
<223> CHHTEeTHUUYEeCKUN

<220>
<221> n[npoumuy INpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOV aMMHOKMCIIOTOM

<220>
<221> T[npouuyi IpM3HaK
<222> (9)..(9)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (11)..(11)



<223> Xaa MOXeT OHTbH JIOOOM NPUPOIHOV aMMHOKMCIIOTOM
<400> 64

Ser Leu Gly Ala Glu Xaa Arg Thr Xaa Ser Xaa Ile His Arg

1 5 10
<210> 65

<211> 14

<212> PRT

<213> JlckyccTBeHHas [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTeTHUUEeCKUN

<220>
<221> T1npoumniy IpM3HaK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JIOOOM NPUPOIOHOV aMMHOKMCJIIOTOM

<220>
<221> Tnpouuny IpM3HAaK
<222> (11)..(11)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOW aMMHOKMCIIOTOM
<400> 65

Ser Leu Gly Ala Glu Xaa Arg Thr Ala Ser Xaa Ile His Arg

1 5 10
<210> 66

<211> 14

<212> PRT

<213> JlckyccTBeHHas [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTEeTHUUEeCKUN

<220>
<221> [npouwniyl INpM3HaK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JIOOOM NPUPOIHOV aMMHOKMCIIOTOM

<220>
<221> T[npoumniy IpM3HaK
<222> (8)..(8)

<223> Xaa MOXeT OHTbH JIIOOOVM NPUPOIHOV aMMHOKMCIIOTOM

<220>
<221> n§npoumuy INpM3HaK
<222> (11)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<400> 66



Ser Leu Gly Ala Glu Xaa Arg Xaa Glu Ser Xaa Ile His Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

67
14
PRT

10

NckyccrBeHHada llociienoBaTesJIbHOCTD

CUHTEeTHYECKUN

NpOUMi_INPU3HaK
(6)..(6)

Xaa MoxeT OHTb

NpOoUMi_NpPM3HaK
(11)..(11)
Xaa mMoxeT OBITH

67

J000M NPUPOIOHOM AMMHOKMUCIIOTOM

JI000Y HNPUPOIOHOM AMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Arg Ala Glu Ser Xaa Ile His Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

68
14
PRT

10

NckyccrBeHHasa llociienoBaTesJIbHOCTD

CUHTEeTNYECKUN

IpOUMM_INPU3HAK
(6) ..(7)

Xaa MoxeT OHTb

NpOoUMi_NPM3HaK
(11) .. (11)
Xaa MoxeT OBIThH

68

JI000M NPUPOINHOM AMMHOKMUCIIOTOM

JI0O0M HOPUPOIOHOM aAMMHOKMCIIOTOM

Ser Leu Gly Ala Glu Xaa Xaa Thr Glu Ser Xaa Ile His Arg

1

<210>
<211>
<212>

5

69
14
PRT

10



<213> JlckyccTBeHHasa [lociegoBaTEJIbLHOCTD

<220>
<223> CHUHTEeTHUUEeCKUN

<220>
<221> [npoumniy IpM3HAaK
<222> (6)..(6)

<223> Xaa MOXeT OHTbH JIOOOVM NPUPOIHOV aMMHOKMCJIIOTOM

<220>
<221> npouuy NpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM
<400> 69

Ser Leu Gly Ala Glu Xaa Ala Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 70

<211> 14

<212> PRT

<213> JlckyccTBeHHasa [lociegoBaTEJIbHOCTD

<220>
<223> CHUHTEeTHUUEeCKUN

<220>
<221> T[npoumniy INpM3HaK
<222> (5)..(6)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIHOV aMMHOKMCIIOTOM

<220>
<221> [npoumuy INpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM
<400> 70

Ser Leu Gly Ala Xaa Xaa Arg Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 71

<211> 14

<212> PRT

<213> JlckyccTBeHHasa [lociegoBaTEeJIbHOCTD

<220>
<223> CHUHTEeTHUUEeCKUN

<220>
<221> Tnpoumniy IpM3HAaK



<222> (6)..(6)
<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN

<220>
<221> T[pouuyi IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOVM NPUPOIHOV aMMHOKMCJIIOTOM
<400> 71

Ser Leu Gly Ala Ala Xaa Arg Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 72

<211> 14

<212> PRT

<213> JlckyccTeeHHasa [locienoBaTeJIbHOCTD

<220>
<223> CHUHTeTHUYeCKUN

<220>
<221> [npouuy IpM3HAK
<222> (3)..(3)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOMN

<220>
<221> [Dpouuyii IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOMN

<220>
<221> [npoumniy INpM3HaK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOM NPUPOIHOV aMMHOKMCIIOTOM
<400> 72

Ser Leu Xaa Ala Glu Xaa Arg Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 73
<211> 14

<212> PRT
<213> JlckyccTBeHHas [lociegoBaTeJIbLHOCTD

<220>
<223> CHUHTEeTHUUYeCKUMN

<220>
<221> T[pouuyi IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOM aMMHOKMCJIIOTOM



<220>

<221> [npouuy IpM3HAK

<222> (11)..(11)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<400> 73

Ser Leu Ala Ala Glu Xaa Arg Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 74

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYeCKUN

<220>
<221> n[Dpoumuy NpM3HAK
<222> (2)..(2)

<223> Xaa MOXeT OHTbH JIOOOM NPUPOIOHOW aMMHOKMCJIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIOHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (11)..(11)

<223> Xaa MOXeT OHTb JI0OOM MNPUPOIHOV aMMHOKMCJIIOTOM
<400> 74

Ser Xaa Gly Ala Glu Xaa Arg Thr Glu Ser Xaa Ile His Arg

1 5 10
<210> 75

<211> 14

<212> PRT

<213> HUckyccTBeHHas [locienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYeCKUN

<220>
<221> T[npouuyi IpM3HAK
<222> (6)..(6)

<223> Xaa MOXeT OBITb JIOOOM MNPUPOIHOM AMUHOKMCIIOTOM

<220>
<221> [npouuy IpM3HAK
<222> (11)..(11)



<223>
<400> 75

Ser Ala Gly
1

<210> 76
<211> 20
<212> PRT
<213> homo
<400> 76

Ser Leu Gly
1

Tyr Tyr Asp

<210> 77
<211l> 22
<212> PRT
<213> homo
<400> 77

Ser Leu Gly
1

Tyr Tyr Asp

<210> 78
<211> 24
<212> PRT
<213> homo
<400> 78

Ser Leu Gly
1

Tyr Tyr Asp

<210> 79
<211> 21
<212> DNA
<213>

Xaa MoxeT OBITH JIOOOM NPUPOIOHOM AMMHOKMCIIOTOM

Ala Glu Xaa Arg Thr Glu Ser Xaa Ile His Arg
5 10

sapiens

Ala Glu Gln Arg Thr Glu Ser Ile Ile His Arg Ala Leu

5 10 15

Leu

20

sapiens

Ala Glu Gln Arg Thr Glu Ser Ile Ile His Arg Ala Leu
5 10 15

Leu Ile Ser

20

sapiens

Ala Glu Gln Arg Thr Glu Ser Ile Ile His Arg Ala Leu
5 10 15

Leu Ile Ser Ser Pro

20

ckyccrBeHHasa llocsenoBaTesIbHOCTD



<220>
<223> CHHTeTHUUYEeCKUN

<400> 79

ctaccttgtt gcctectett t
21

<210> 80

<211> 22

<212> DNA

<213> JlckyccTBeHHas [lociegoBaTEeJIbLHOCTD

<220>
<223> CHUHTEeTHUUEeCKUN

<400> 80

gagcagaggt tcagtgatgt ag
22

<210> 81

<211> 20

<212> DNA

<213> JlckyccTeeHHasa [locnienoBaTeJIbHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUN

<400> 81

ggtgtgtgac gttcccatta
20

<210> 82

<211> 21

<212> DNA

<213> HckyccTBeHHas [locisienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYEeCKUN

<400> 82

attgaggtgg agagctttca g
21

<210> 83

<211> 22

<212> DNA

<213> HckyccTBeHHasd [locyienoBaTesIbHOCTb

<220>
<223> CHUHTeTHUUEeCKUN

<400> 83
gtctgtagct cattctgctc tg
22



<210> 84

<211> 20

<212> DNA

<213> HUckyccTBeHHasd [locsienoBaTesIbHOCTD

<220>
<223> CHHTeTHUUYeCKUN

<400> 84

gaaggcaact ggatggaagt
20

<210> 85

<211> 21

<212> DNA

<213> JVckyccTBeHHasa [lociegoBaTEJIbHOCTD

<220>
<223> CHHTeTHUUEeCKUN

<400> 85

ctcggactgt gatgccttaa t
21

<210> 86

<211> 21

<212> DNA

<213> JlckyccTeeHHasa [locienoBaTesJIbHOCTD

<220>
<223> CHUHTEeTHUUYEeCKUMN

<400> 86

tggatccaca ccttgcattt a
21

<210> 87

<211> 20

<212> DNA

<213> HUckyccTBeHHas [locienoBaTesIbHOCTD

<220>
<223> CHUHTeTHUUYeCKUN

<400> 87

tgcgagtttc cgttcatctt
20

<210> 88

<211> 22

<212> DNA

<213> HUckyccTBeHHasd [locyienoBaTesIbHOCTH



<220>
<223> CHUHTEeTHUUYEeCKUMN

<400> 88
gtagagcttg tccttgtegt ag
22



29

$OPMYJIA MBOEBPETEHNA

1. PapMalleBTUUeCKas  KOMIO3UUIMUSA IJI HNPOOMIAKTUKK  M/UIINU
JeueHUsa OQTaJIbMOJIOTMUeCKOTO 3abojieBaHUSa Yy CyOBeKTa, CcoImepXallasd
nenTun u dapMalleBTUUECKM OIpMeMJIEMBHM HalOJIHUTeJL, TIIOe IelTUn
BKJIDUAET IocJienoBaTeJIbHOCTE SEQ ID NO1:

S-X-X-A-X-Q/H-X-X-X-X-I/V-I-X-R, r1me KaxOul X He3aBUCUMO
opencraByggeT cobor Jobyln aMMHOKMUCJIIOTY .

2. OQapMaleBTHMUeCcKasd KOMIO3MUMSA I[IO TII. 1, TOe YKa3aHHHM
[IelITUO He COIOEPXUT IocjenoBaTelJIbHOCTE SLGAEQRTESITIHR (SEQ 1ID
NO:2) wmim SLGAEHRTESVIHR (SEQ ID NO:3).

3. OdapMalleBTHMUeCKas KOMIO3MUMA IO . 1, I'Ie MHeldTUd COIEPXUT
[IOCJIeIOBaTEJIbHOCTM IO Jiobom m3 SEQ ID NO: 6-75.

4., OdapmalleBTHMUeCKasd KOMIO3ULMSA IO II. 1, TI'Oe HOeNTul COCTOUT
u3 20, 22, 24 win 29 aMMHOKMCJIIOTHEIX OCTaTKOB.

5. OdapmMaleBTHMUeCKasd KOMIIO3MUMA IO JmoboMy u3 on. 1-4, 1roe
IenTun MOOUOUUIMPOBAaH aleTUJIMPOBaHMEM Ha N-koHIIe VI
MOOMOMUMPOBAH aMMIOMpOBaHMeM Ha C-KOHIe.

6. OdapmalleBTHMUeCcKas KOMIO3MLIMA TIIo JodoMy wm3 nmn. 1-4, rnoe
opranmpMoJIoOTHMUeCKOoe 3abojleBaHMe IIpencTaBjigseT cobon 3abojieBaHuUe,
CBA3aHHOE C IOBpeXIeHMeM POTOBMIIH.

7. OdapmalleBTHMUeCcKas KOMIIO3MLUMA IO II. 6, Taoe 3abdojieBaHUue,
CBA3aHHOe C TIOBPEeXIeHMeM POTOBMIL, IpedcTaBJIgeT CcoOoM CHUHIOPOM
«CyxoTo TJiaza».

8. OdapmaleBTHMUeCKas KOMIIO3MLUMSA II0 II. 5, TIOe KOHUeHTpalumd
yKas3aHHOTO IenTmia cocTabjigeT oT 10 mo 200 MkM.

9. OQapmalleBTHMUeCKas KOMIO3uIMSA Do II. 5, Doe ykKasaHHad
KOMIIOBULIMA HaxXxOoOUTCSI B QOpMe pacTBoOpa, Mas3M WIM Teld.

10. QapMaleBTHMUYeCcKasd KOMIOBUIMA IO II. 5, oDOe YyKasaHHBM
CYDBEKT ABJIAETCH UeJIOBEKOM.

11. Cnocot nOpoduIakTHUKM U/MIKM JeueHUS odPTaJbMOJIOTUUECKOTO
3aboJyieBaHMg, BRJIOUAKINMM BBeleHMe CYOLEeKTY, HyXIalmeMyCs B D2TOM,
KOMIIOBUIIMKM II0 JioOoMy M3 IImn. 1-5.

12. Cnoco6 mno n. 11, rme odTanmbMOJOTIMUeCKoe =3abojieBaHME
npelcTaBJIgeT cobomr 3aboJieBaHME, CBA3aHHOE C MIOBPEXIEHNEM
POTOBUIIE.

13. Cnoco®6 mo n. 11, Tme ykaszsaHHoe 3abojileBaHMe, CBA3aHHOe C
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IIOBpexIeHreM  POTOBMUIEH, opencTaBJgeT coboun CUHIPOM  «CYXOTO
jasa».

14. Crnioco6 mo n. 11, T©Ime KOHUEHTpaluusa YKas3aHHOTO IenTuia
cocrTaBjageT orT 10 mo 200 MkxM.

15. Cmnoco® mno mn. 11, rme ykKa3aHHasd KOMIIO3MUMA HaAXOOUTCH B
bopMe pacTBOpa, Mal3yu MU Telsd.

l6. Cnooco® mno 1. 11, Toe VYKal3aHHHEM CcyOBeKT [ABJISEeTCSH

UeJIOBEKOM.

IIo DOBEepPEeHHOCTHU
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