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CIIOCOBH M CPEICTBA IJIA ITOJNYUEHUA Ig-TIOOOBHBIX MOJIEKYIJI

OBJIACTH M3OBPETEHUVA

MzobpeTeHMe OTHOCUTCS K 00JacTy MOJIEKYJIApHOM OMOJIOTUM,
MEeOVLMHE ¥ OMOJIOTMUECKUX TepaleBTUUeCKMX CPeIcTB. B UYacTHOCTH,
OHO OTHOCUTCSH kK o0BJacTy TepaleBTUUEeCKUX aHTUTeJl IJA JedeHUS
PAa3JIMUHEIX 3ab0oJIeBaHUM.

YPOBEHE TEXHWKU

MHOTMe B HacCTOdmee  BpeMs  MCIHOJBb3YeMuHe  OMOJIOTUUECKUE
JleKapCTBEeHHHEe cpemcTBa NpeIncTaBJIg0T cobon BHIOEJICHHEE
pexoMOVHAHTHEE, yeJIOBeUeCKUe W TYMaHM3UPOBaHHEE
MOHOKJIOHAJIBHEIE aHTHUTeJla, KOTOPHE YCUMJIMBAKT CIOCOOHOCTL MMMYHHOM
CHUCTeME OpTaHM3Ma HeUTpaJM30BHBATE WM SJIMMUHUPOBATL KJIETKU
U/ MM MOJIEKYJIH, BOBJIEUEHHHE B npouecc 3aboJIeBaHMAa WA
VHUUTOXATE BTOPIMMECS  I[AaTOTeHH  MJIM  MHOEKIMOHHHE aTeHTH.
MOHOKJIOHAJIE HEIE aHTUTeJIa CBABHBAITCA c OIHOM KOHKPEeTHOM
oBJacThio, WM SOMTOIOM, aHTHUTeHa U, OJg OpUMeHeHMd B Tepaluu,
nx YacTo BHIOMP AT BCJIEICTBME XKeJIaeMoT O OYHKUMOHAJIBEHOT'O
CBOMCTRBA, HaIpMUMEp, TaKoT0 Kak YHMUTOXEHMEe OIIYXOJIEBHX KJIETOK,
BJIOKMPOBaHME B3aMMOIOEMCTBUM pPelelTop-JMUTaHd WIM HeNTpaau3alus
BUpPYyCa. B HacTodmee  BpeMsa CYMeCcTBYeT  Opubams3uTesibHO 30
onoOpeHHHX FDA MOHOKJIOHAJILHHIX aHTHTEJ, KOTOpHEe, Kak IIPaBUJIoO,
IPOUSBOOATCA B OOJBIMX KOJMUeCcTBax, M UX OUOodUIUUECKMrEe U
BUOXUMUYE CKUX XapaKTepnucTUKNI MOTYT OLHTE oeTajibHO
NpoaHaIM3UPOBAaHE, UYTOOH O0O0EeCHeuMTb OITHOPOIOHOCTL XapaKTepUCTUK
OT TIapTUM K [IapTuM, UYTO [OBHIIAET COOTBETCTBUS HOPMAaTHBHEM
TpeboBaHMAM. HecMoOTpd Ha 5TU OJaTrONpPUATHHE XapaKTepucTHUKH,
MOHOKJIOHAJIBHEIE AHTUTEeJIa MMET HEeCKOJBKO HEeIOCTATKOB, HEKOTOPHE
us KOTOPHX CBS3aHH C MX  MOHOCHeUMOMUECKOMV  HOPUPOHmON U
KOMIJIEKCHOCTBID 3abojieBaHuit. Ilpouecc =3abojieBaHMA UYacCTO UMeeT
MHOTODAKTOPHY NPMPOIY M BOBJIeKaeT MIBHTOUHOE MM CHUHEPIMUYECKOe
OeViCTBMEe  MEeOMaTOPOB 3aboJjiIeBaHna WM aKTHUBALMI  Pa3JIMUHBX
PEeLeNTopoOB, BKJIOUAA [IEepPeKpeCcTHOe B3aMMOINEMCTBME MeXIy MX CeTIMU
nepenauy CcurHajda. CJledoBaTeJIbHO, OJioKama MHOXEeCTBa pPa3JIMUHBIX
baKTOPOB M KacKamoB, BOBJIEUEHHHX B IIaTOJIOTUIO, MOXET MIPUBOOUTL K
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MOHOCHEeUUPUUHOCTH, MOHOKJIOHAJILHEE aHTHUTeJla MOTYT IIPelAaTCTBOBAaTH
TOJILKO OIHOM CTaIuMM KOMIIJIEKCHOTO IIpollecca 3aboJjieBaHMA, UTO
yacTo He ofecneumMBaeT ONTUMMalbHOTO HddbexkTa. B OONOJIHEHME K
HEIIOJIHOMY KOHTPOJIIO MHOXEeCTEa AaclIeKTOB IIpollecca 3abojieBaHudg,
CTajJi0O OUeBMIOHENM, UTO HaleJiMBaHMe Ha OIOUH SIUTOI Ha eIOVMHUUHOM
KJIETOUHOM WMJIM pPacCTBOPMUMOM OeJIKe WJIM [IaTOT'eéHe YacTO He [4BJIgeTCHd
OOCTATOUHEIM IJIA 20PeKTUMBHOT'O JiedueHUsa 3abojieBaHusa, IIOCKOJBKY
SIUTON-MUIIEHE MOXeT OBTH 0OoJiee HeOOCTYIIeH IJISd CBSA3HBaHUA
MOHOKJIOHAJIBHOTO aHTUTeJla U OoDeclleueHMd XejlaeMoro »sodpexkTa. B
KauecTeBe I[IpUMepa, OIYXOJIEBHE KJIETKM UYaCTO YCKOJB3alT OT Tepaluu
MOHOKJIOHAJIBHEIM aHTUTEJIOM TIOCPeICTBOM IIONaBJIEHMSA, MyTaluu WU
SKPAHVUPOBAHMA  BOUTONa-MUIIEHHM, IPUCYTCTBYKRIETO Ha  pPelenTope
baxkTOopa pocTa. llocpeOCTBOM aKTUBALMKM aJIbTEPHATUBHEX PeLelTOpPOB
U/ NI UX JIUTaHIOB, OINyxXOJIeBHEe KJIeTKM MOTYT MCIOJbL30BAThL OPYION
nyTh, Beoymui K IPOOOJIKEHUVIO pocTa u MeTacTasrMpOoBaHUA.
AHAJIOTUUHO, BUPYCH M »OPpYyITMe [HaTOTeHH dYacTO MOTYT MYyTHMPOBATH U
yTpauuBaThk WM DBKPaHMPOBATH MX  SBOUTOI-MHUIIEHL, TeM CaMbBM,
YCKOJIE3ag OT O0pafoTKM MOHOKJIOHAJILHEIM aHTUTeJIOM. MOHOKJIOHAJIbHEE
aHTHUTeJla, KOTOpHEe CBA3HEBAKTCA C OOHMM SIMTOIIOM, dYacTo He
IPUBJIEKAT TIOJIHEM CHEeKTP 20PEeKTOPHHX MexXaHWU3MOB, MHOYLMPOBAHHEX
NOJIMKJIOHAJIBHEIMM aHTUTEeJlaMM, BKJIKUAafA, CpeIr IIpouero, OICOHM3aLMD
(ycujieHMe daroumTosa AHTUITEHOB) , IPOCTPaHCTBEHHOE
IpendaTCTBOBaHMe (IpeloTBpamaeTCsad CBA3BBaHME AHTUIEHOB, [TOKPHTHX
aHTUTeJlaMM, C KIeTKaMU—-XO03deBaMM WJIM TIOBEPXHOCTAMU CJIU3UCTHX
oBoJiouek) , HeTpan3aluo TOKCHHOB, AT TJIRTUHA LN WU
NIPelunnTaluno (anTHUTEJIA, CBA3BBAaKIIME HEeCKOJIBKO PaCTBOPUMBEIX
AHTUTEHOB, BEISHB AT arperaumo " nocyjenyriee BHIBEIIeHUE) ,
AKTUBALIN KOMILJIEMEHTA " AHTUTEJIO3aBUCUMY KJIETOUHYIO
IUMTOTOKCUUHOCTE (auTMTesIa ofecneuMBamwT YHUUTOXEeHME  KJIIETOK-—
MUIIeHe¥ eCTeCTBEHHBIMM KUJIJIEPHHMM KJIeTKaMM UM HelTpodujiaMu) .
[ToIMKJIOHAJIbLHEIE AaHTUTeJla OJI4 TepaleBTUUEeCKUX OIpVMMeHeHUMN
MOXHO IOJIyYaTb M3 00LedMHeHHOM  CHEHBOPOTKM UeJIOBeKa. Takue
IpoucCxXonamme ns3 CEHBOPOTKU TepalrleBTUUeCcKre IIOJIMKJIOHAJIL HElE
aunTuTesa, MOXHO  MCIIOJIL30BATh, HalpuMmep, OJIA  JIedeHusa  WIn
npenynpexneHns MHOeKLUMM, BE3BAHHEX BUpPYCaMM, TaKMMM KaK BUPYC

OelleHCTBA, nmTroMeraJlJoBUMpyCc M peCHI/IpaTOpHO—CT/[HLI,T/ITT/IaJ'[beIVVI BUPYC,



OJIS HeuTpalu3aluuy TOKCHMHOB, TaKMX KaK CTOJIOHAUHHM TOKCHUH U
OOTYJIOTOKCHUH, ZNI%! OJisa npenyrnpexneHmsa VMMYHU 3 allUun
aJIJIOTPaHCILIIaHTaTOM C pesyc-parkTopoM D. BoJiee MUPOKOMY
NIPpUMEeHEeHMIO IIPOUCXONOANMX M3 CHBOPOTKM IIpelapaToB IOJIMKJIIOHAJEHBIX
QHTUTeJI [NpelddaTcTByeT TOT GakT, UYUTO MCTOUHMK ILJla3Me JOCTYIIEH
TOJILEKO OJidg OTPAaHUUEHHOTO ouarnasoHa MHUImeHe, TaKMUX Kak
MHPEeKLMOHHEIE 3aboJiIeBaHMAa UM TOKCHMHE. Bojiee TOT'o, IIPOOYKTH B
BHICOKOM CTeIleHM 3aBUCAT OT IOCTYIIHOCTM IOHOPCKOM KPOBU, KaK C
TOUKM 3pPEeHUSI KOJIUUeCTBa, TaK M C TOUKM 3peHMd OPUIOOHOCTU, UTO
IPUBOOUT K SHAUUTEJLHOMY BapbMPOBAHUKD MeXOy IapTuaMu. Kpowme
TOTO, TeXHOJIOTUN CKPUHMHT A He nocrneramnT 3a TIOCTOSAHHO
SBOJIDIVOHUPYRIMMY  BUPYyCaMM, TaKuM o00pasoM, MWMMYyHOIJIOOYJIMHOBEE
OPOOYKTH HecyT B cebe NOTeHUMAJLHEM PUCK IIepelaul MHPEeKUIMOHHOTO
3aboJIeBaHuAg. HaxkoHelr, O TeJIbHEEe IpPOoLleCCH B34TUA KpOBH,
CKPMHMHTa M [NPOUCXOLOANMe W3 IIJIa3ME MMMYyHOTIJIOOVYJIMHEL, [IOJIyUEeHHEEe
crocofamMmM OUMCTKM MMMYyHOIUIOOYJIMHOB, ABJAKNTCHA OOPOTOCTOIMVMA.

CMeCHr MOHOKJIOHAJILHHEIX aHTUTEJI MOTYT YBEJUUUTL SOOEeKTUBHOCTL
MOHOKJIOHAJIbHEIX aHTUTEJ, OOHOBPEMEHHO nszsberasa OTpaHVYeHun,
00y CJIOBJIEHHEIX NIPOUCXOIAIVMA ns3 CHBOPOTKU MIOJIMKJIOHAJIb HEIMI
aHTuTeJaMM. B pmaHHOM oO0JacTy KOMOMHaMM IOBYX aHTUTEeJI UYeJIoOBekKa
WY  TYMaHM3MPOBAHHEIX  MOHOKJIOHAJIBHEIX  aHTUTEJ MCCJeloBajiM B
OOKJIMHUUECKUX MOINEeJIAX ¥ KIMHMUECKMUX MCIHTaHMAX (HalpuMep, CMecHU
2 MOHOKJIOHAJIbHHIX aHTUTeJI NPOTUR pelenTopa HER2, cMmecu 2 aHTUTEJ
OpoTuk peuentopa EGFR M 2 MOHOKJIOHAJILHEIX aHTUTEJ IPOTUB BUPyCa
BemeHCTBA) .

B OaHHOM! obJacTtu OBLJIO rIoKasaHo, yTo KOMOMHAa LM 2
MOHOKJIOHAJIBEHEIX aHTUTEJI MOTYT MMETEH AaOIWTUBHEE WM CUHEepPTUUEeCKUre
30PeKTHE u [IPUBJIEKAT 5bbeKTOPHEE MeXaHW3MEI, KOTOpPEIE He
ACCOLUMMPOBAHE C KaKMM—JMOO aHTUTEJIOM OTIOeJIbHO. HamnpuMmep, OBLJIO
[I0OKa3aHO, YTO CMECHM 2 MOHOKJIOHAJIBHEIX aHTUTeJ NOpoTuB EGFR wmiam
HER2 OGoJjiee »0OeKTHMBHO VYHUUTOXAKT OIIYXOJIEBEHE KJETKM Ha OCHOBE
KOMOMHAaLWU BUIOOB AKTUBHOCTH, BKJIIOU AKX YCUJIEHHY
VHTepHaJIN3alMo PeLenTopos, YBEeJIMUEHHYIO ojorany KackamoB
[lepenaumM CcUI'Hajla OT pPeLelTOpOoB, a TakKxke YCUIIeHHYID OIIoCpelyeMyl
VMMyHHEIMM — 2bdeKkTopaMr  LUUTOTOKCHUUHOCTE. Onga KOMOMHMPOBAHHOM

Tepalinm Ha OCHOBe 2 MOHOKJIOHAJIb HEIX AaHTUTEJI CoCTaBJIdKmme



aHTHUTEeJIa MOXHO IIOoJydyaThb II0 OTOEeJILHOCTM UM KOMOMHMPOBATH Ha
YpOBHe ©OeJjyika. HenmocTaTKOM 9STOTO IIOOXOHOa HABJISETCH HEIOMepHO
BEHICOKAfd CTOMMOCTE pa3paboTKM 2 aHTUTEJ I[IO0 OTIOEeJIBHOCTU B
KJIMHUUECKUX MCIHTaHUAX U (4aCTUUYHO) IIOBTOPEHMe DBTOTO IIpoliecca
0J1g KoMOMHaLUMM. OTO MOXEeT IIPUBECTM K HelpueMJIeMOW CTOUMMOCTU
JleueHunsAa Ha OCHOBEe KOMOMHAaIINMT aHTUTEJI. AJILTEepHaTUBHO 2
PEKOMOMHAHTHHX  KJIETOUHHEX  JIMHUUA, NPOOYLIUPYRIINX  COCTaBJISRIME
MOHOKJIOHAJIbHEIE aHTUTEJa, MOXHO CMerBaTh B bepMeHTepe U
[IOJIYUEHHYI CMeChb aHTUTEeJI MOXHO OouuiaTk B 2 KadecCTBe eOMHOTO
npenapaTta (WO 2004/061104). HemocTaTKOM STOTO IOIOXOIa SABJISETCA
HU3KUM KOHTPOJIbE KOMIOZULMM ¥, TaKMM 00pasoM, BOCIPOU3BOIVMOCTU
IIOJIYUEHHOTO IIperapaTa PeKOMOMHAHTHEIX IIOJIMKJIOHAJIBHEIX aHTUTE,
OCODEHHO C YyYeTOM TOTO, UTO TakKMe KOMIOSUIMKM MOTYT M3MEHATLCH C
TedeHMEM BPEMEHM I10 Mepe KYJbTHMBMPOBAHMA KJIETOK.

B xoIe TIIOCJIEOHEDO OeCAaATUIIeTMd OucHelnudruuecKMre aHTUTeJa
BHICTYIIMJIM B KauecTBe aJIbTepHATHMBH [OIpPMMEeHeHM I KoMOMHauuu 2
aHTuTeJ. B TO BpeMd KakK KOMOMHalIMa 2 aHTUTEJ COOTBETCTBYET
CMECH 2 Pas3JIMYHBIX MOJIEKYJI MMMYHOTJIOOYJIMHOB, KOTOPHE CBA3HBAaKTCH
C Pas3JIMUHHEMM SIOUTOINaMM Ha OIHOM M TOM Xe WJIM Ha pPasJIMUHBX
MUIIEeHAX, B OHCHelUMdMUeCKOM aHTuUTeJe 5HSTO obecleumMBaeTcsa C
IIOMOMBI0 OOHOM MOJIEKYJIE MMMYyHOTJIOBYJIMHA . BCJIeOCTBMEe CBSA3LBAHUSL C
2 B»OUTONaMy Ha OIHOWM M TOM Xe MIM Ha PasJIMUHBEIX MUIEeHIX,
fucreumudruueckKme aHTUTEeJIa MOTYT MMEeTb CXOIHEIE 20PeKTH IO
CpaBHeHUIO C KoOMOMHaLUMeM K3 2 aHTUTeJI, CBA3HBAIKXCSI C TEeMU Xe
SNUTONaMM. Bojiee ToOTO, I[NOCKOJIBKY OUCHelndpuueckMre aHTUTeJa 1gG—
bopmaTa coueTalT B cebe 2 pPasIMYHHEX OIOHOBAJIEHTHEX CBSA3BEBAKINX
obJiacTM B OOHOM MOJIeKyJle M cMecu 2 IgG-aHTUTeJI coueTalT B cebe
2 PasJINUHBIX IOBYXBaJIEHTHEX CB A3BEIBAaKIMX MOJIEKY JIH B OIHOM
npenapaTe, Takxke HabIOIaAwT pa3JiMuHbe 200eKTH 5TUX dopMaToB. C
TeXHOJIOTUUEeCKON " HOPMaTUBHOM TOUKU 3peHud, 2TO oejiaeT
pazpaboTKy eIMHOTO OucHeuudrMUecKOTO aHTUTeJla MeHee TpPYIOHOM,
IIOCKOJIBEKY M3TOTORJIEHUE, OOKJIMHUUECKOE u KJIMHUUYECKOEe
HCCJIeoOBaHMe BOBJIEKAeT OOHY MOJIeKYyJy. TakumM o0pas3oM, B IIOJbL3Y
CriocofoB TepaluM Ha OCHOBE OTHOTO OHUCHeUUMPUMUeCKOTO aHTUTeJa
BHICTyIIaeT MeHee TPYIOHEM M SKOHOMMUHEI I[IpOollecC pas3paboTku

JJEKapPpCTBEHHOT'O CpelCcTBa, opru OIOHOBPEMeHHOM ofecrneueHrM OoJiee



50PeKTUBHONM TepalMM Ha OCHOBe aHTUTel.

Bucneumpnueckmne aHTUTeJIa Ha OCHOBe IgG-dpopmaTa, COCTOAIME
us 2 TIXKEJIEIX UM IOBYX JIETKUMX  lLelel, noJjiyyamnT  pasJIMUHBIMU
crnocobamm. Hamnpumep, OUcCHelUUdMUeCKMe aHTUTeJla MOXHO IIOoJIydaThb
oyTeM CIMAHMS IOBYX CeKPeTHPYIIMX aHTUTeJa KJIeTOUHHX JIMHUM C
IoJIydeHVeM HOBOM KJIETOUHOM JIMHMM WMJIM [OYTeM BSKCIPecCUuM »OBYX
AHTUTEJI B onoHOM KJIETKE C VCIIOJIE 30BaHMeEM TEXHOJIOTUNU
pPeKOMOMHaHTHEX [JHK. 39T [OOOXOOE OOeCleuniM MHOXECTBO TUIIOB
AHTUTEJI, T[OCKOJIBKY COOTBETCTEBYKIIME TAXKEeJIEEe el M3 KaXIoI'o
aHTHUTeJla MOTyT o00Opas30BEHBATE MOHOCHelIMOMUeCKMe IMMEeEPH (Takxe
Ha3BBaeMee TOMOOMMEpPaMHU) , KOTOPHE CcomepXaT IOBe MIEeHTUUHBIX
00pas30BaBmUX Iapy TSXEeJEX el C¢ OIMHAKOBOM CHeUMPUUHOCTLIO, U
OucnendmUUecKrre OVIMEePH (Taxxe Ha3HBaeMee TreTepoIVMepaMin) ,
KOTOPHE COIepXaT IBe PasJIMUHEIX O00pasOoBRaBIIMX Iapy TIKEJIEX Leln C
Pa3JIMUHOM CHeluudrMUHOCThI. KpoMe Toro, JeTrKMe Lelu U TIXeJHe
HenrM M3 KaXIoTo aHTUTeJla MOTYT CJydYalHeM o0pasoM oBpa30BHEHBATH
nmapy ¢ ofpa30oBaHMeM HEeNPUIOOHEX HedyHKIMOHAJLHEX KOMOMHAIIUN.
STa npobjieMa, WM3BeCTHad KaK HelpaBUJILHOE ClapMBaHMe TAXeJEX U
JIeTKUX lerey, MOoXeT OBTL pelleHa IIyTeM BeHOOpa aHTUTEJ, KOTOpHe
MeT e]eliin%e] JIEeTKYI uernsb, OoJisa DKCIpeCcCUun B KauecTBe
Oucrneunupmueckx. OODHaAKO Haxe KOT'Da MCIOJB3YIT OO0yl JIEeI'KYI
ek, BSKCIpeccusda OBYX TIXeJHX lLelnel ¥ oOHOM ofmel JIeTKOM Lelu B
OOHOM KJIETKe IIpMBemeT K 3 pasJMUHBM TUIIaM aHTHUTeJ, T.e. IBYM
MOHOCHeluudpnuueckMMm "poomMTeJIbCKMM" aHTHUTeJlaM ¥ OMCIeuMPUUueCcKOMYy
AHTUTEJY, Tak  4dTo npencTapJgrilee MHTepecC OucrenudmuIecroe
AHTUTEJIO HeOOXOOMMO OUMIATL M3 IIOJIYUEeHHOM CMecu aHTUTeJl. XoTs
VCIIOJNE 3YIT TeXHOJIOTUN DaJibHelmero YBeJIMUeHU IpolLleHTa
OUCHIelnOUUECKMX AHTUTEJI B CMeCAX POOUTENIECKUX U OuchneumdruecKmx
AHTUTEJI ¥ YMEHBIIeHMSA [NIPOlleHTa HeNPaBUJILHO CIHapeHHBX TIXKEJEX U
JeTKMX llellel, ocTaeTcd IIOTpeBHOCTL B OUcHeluudprMuecKMUx odopMaTax,
KOTOPHE YCTPAHAOT WIM MUHMMUIUPYIOT HEKOTOPHE M3 HeIOCTaTKOB,
YIIOMSAHYTHX BEHIIE .

B 11eJIoM, YPOBEHb TeXHUKM obeclneuMBaeT MHOXECTBO TeXHOJIOTUM
M CIHIOCOOOBR I@OJIYUEHMSA MOHOKJIOHAJIBHEIX aHTUTeJ, OucheumdpruecKmUx
aHTUTeJ, cMecen MOHOKJIOHAJIB HEIX AHTUTEJI VI cMecen

MOHOCH@LLM@ML_‘[GCKMX n GMCHGLU/I(]_)MTJGCKMX aHTHTeJI, KOTOPEHE



BIIOCJIEACTBUM MOXHO MCIIOJIbE30BATE MOJIS TepaleBTUUECKOT'O [IPVMMEeHEeHUA
y TnauueHToB. OOHaKO, KaK pacCCMOTPEHO BHIIe, KaxXnoasd W3 BTUX
CYIeCTBYRINX TeXHOJIOTUMN u criocofoB uMeeT HeOooCTaTKA u
OT'pPaHUUEeHNH .

TaxkuMm oBpasoM, CYIIECTBYET IOTPeBHOCThL B
YCOBEPIEeHCTBOBaHHEIX n/nnm aJIb TepHAaTUBHEIX TEXHOJIOTMAX OJIs
IIOJIYyUeHrsS OMOJIOTMUECKUX JIeKapCTBEHHHEX CpelcTB B (opMe cMecel,
WM OuUcCIeUUMdMUEeCKMX IoIOxomax IJAa HalleJMBaHMSa Ha  HeCKOJIbBKO
MOIMOUUMPYRIKX 3aboJjiIeBaHMe MOJIEKYJI.

OIIMCAHUE WM30EPETEHNA

30BpeTeHHUe OTHOCUTCH K crnocobam u cpencTBaMm oJs
YVCOBEPMEHCTBOBAHHEX W/MJIM aJIbTEePHATUBHEIX TEXHOJIOTHM MIOJIYUeHUS
BMOJIOTUUECKMX JIeKapCTBEHHEX CpPeICTB B (QopMe CMecer WIM K
Bucneundmrue CcKMM noOxomaM OoJIs HalleJIMBaHM A Ha HECKOJIbKO
MOIUOUUUPYIIINX 3abojieBaHMe MOJIEKYJI, a TaKXe K TIOIpoOyKTaM U

IIPMMEHEHNMAM B pe3yJiIETaTe S5THUX CrIocoBoB U CpelCTB.

B OaHHOM obJjacTu OIMCAaHE Pa3JIMYHEE IIOOXOOH OJIs
criocoBCcTBOBAHUSA 0BpasoBaHND oNnpeneJyIeHHOTO IpencTaBJISoIe o
MHTepecC fucrneumudrMuecKoro aHTuTesa, TeM CcaMbBM, YMeHBIIa S

comepXaHMe HexXeJlaTeJIbHBIX aHTUTEJ B IIOJIydeHHOW CMEeCH.

IS aHTUTEeJI XOpOomo M3BEeCTHO, UTO B3auMomencTBue CH3-CH3
ABJISETCS OCHOBHOM IBMXYIIEV CHUJIOM IJa »OuMmepuszauum Fc (Ellerson
JR., et al., J. Immunol 1976 (116) 510-517; Deisenhofer J.
biochemistry 1981 (20) 2361-2370). BoJee TOIro, XOpPOUO M3BECTHO,
yTO, KOI'ma nBa CH3-moMeHa B3aMMOIEMCTBYIOT OPYI C IPYT'OM, OHU

BCTpeuanTCAd Ha IIOBEPXHOCTU KOHTaKTa DeJlok—-0eJIoK, KROTOpad

comepxuT "KOHTaAKTHHE" oOCTaTKHU (Takxe Ha3HBaeMble KOHTAaKTHLMU
aAMMHOKMCJIOTaMM, ocTaTkKaMU [IOBEPXHOCTHU KOHTaKTa WIIn
aAMMHOKMCJIOTaMM TIOBEPXHOCTM KOHTakTa). KOHTakKTHBEE aMUHOKMCIIOTH

nepeoro CH3-goMeHa B3aMMOIEMCTBYIOT C OOHOM WM HEeCKOJIbLKUMA
KOHTaKTHEMMA AMMHOKMCJIOTaMM BTOPOTO CH3-nmomMeHa. KoHTakTHEE
aMMHOKWMCJIOTHI, KakK IpaBWJIO, HaxooaTcsda B npenmejsax 55 A
(MpelrnouTuTeJIbHO B Hnpenejax 4,5 A) IpyD OT Ipyra B TpexMepHOM
CTPYKType aHTUTeJla. B3aMMOOeMCTBME MeXIy KOHTAKTHEMM OCTaTKaMM

n3 onHoro CH3-moMeHa M KOHTAKTHEIMM OCTaTkaMu U3 »Opyroro CH3-

JOMEHa MOXeT OCYyHeCTBJIATBECA, HallpVMMep, UdYepes3 BaH—-IOepP—BaaJlbCOBE



CUJIEI, BOIOOPOIHHE CBA3M, OIOCpedyeMble BOOOM BOIOPOIHEE CBA3WU,
COJIEBEIE MOCTUKM WM OPyTIHMe DJIeKTpOoCTaTUUeCcKre  CUJIHL, CUJIEL
OPUTAKEHNI MeXOYy apoMaTUUeCKUMMM OOKOBEIMM LelAMM, OUCYJILQUIHBE
CBA3U WM OPYyTHMe CHIIH, W3BECTHHE ClelMalMCTy B OaHHOM ofJjacTu.
PaHee OBJIO TIIOKak3aHO, UTO NPUOIMBUTENHHO TpeTh OOKOBHX liellen
KOHTAKTHEX aMMHOKMCJIIOT Ha I[IOBEPXHOCTM KOHTakTa CH3-momeHa IgGl
yeJIoBeka MOXxeT o00ycJaBJIMBATL OCHOBHOM BKJIAl B CBOpauMBaHUe U
accoumanuin goMeHa. Kpome ToOTO, npennojiarajiock, 4YTOo OpyITue
(cocemHue) AMMHOKMCJIO THEE oCTaTKU MOTYT BJIMATH Ha
B3aMMOIENCTBUA Ha IOBEPXHOCTM KOHTakKTa OeJIoK-0elloK.

B OaHHOM obJacTu VCIIOJE 30T MOOXOIH, NIPenATCTRYIME
OVMepU3ally TEKeJIEX lLeled aHTUTelJ. VCHoJb30BalM oldpelelJIeHHYIO
MOIOUOUK AL criocobamm VHXeHepUun CH3-1moMeHOB, UTOOH
CrIOCOBDOCTBOBATE TEeTepOIUMEPU3ALIUY OTHOCUTEJIEHO IT'OMOIUMMEPM3allun .
[IpuMepH  TakKoM MOOMOMKALMM choocofaMu MHXEeHeprM IIOBEepPXHOCTU
KOHTakTa CH3-CH3 BkJOUaT BHeCeHMe MyTallul, obecreurBamlx
KOMILJIEMEHTAPHEE BECTYIHE ¥ IIOJIOCTH, Takke M3BeCTHOEe KaK IIOIOXOIH
"BHICTYI-B-IIOJIOCTH", KaK OIMCaHO, HaopuMmep, B W01998/050431,
Ridgeway et al., 1996 um Merchant et al., 1998.

Kak npaBwuio, crnoco® BOBJIeKaeT BHeCeHMe  BHIIYKJOCTM Ha
[IOBEPXHOCTM KOHTAaKTa I[IepBOTO IIOJUIENTHMIa M COOTBEeTCTBYIIEeIO

yIoJyOJieHrMd Ha IIOBEPXHOCTHM KOHTaKTa BTOpPOI'O IIOJIMIIEeIITHMOa, TakxK

UTO B BEICTYII MOT pacrnojlaratbCcs B IIOJIOCTH, obecrneurBasd
oBpa30oBaHUE reTepoMyJIb TUMepa u IpensaTCcTBY S oBpa30BaHUL
TOMOMYJIbTMMepa . "BHOykJoCcTU" wMIM "BEHCTYNH" KOHCTPYUPYIRT IIYTEM

3aMeHH HeOoJIbmMX OOKOBEIX Lellel aMMHOKMCJIOT Ha I[IOBEePXHOCTH
KOHTakKTa I[IepBOT0O [IOJIMIEeNTMIa ©OoJiee KPYINHBEMM OOKOBEMM IEISMU
(HanmpuMep, THUPO3MH WM TpunTod®aH). Ha [IOBepXHOCTM KOHTaKTa
BTOPOTO TIOJMIIENTHIA CO3OalkT KoMIeHcupyimye "yriayOjgeHua" wWIn
"rmosiocTU" MIEHTUUYHOTO MM CXOIOHOTO pPa3Mepa C BHIIYKJIOCTAMU IIYTEM
3aMeHH KPYIIHBEX OOKOBEIX Illelel aMMHOKMCIJIOT MeHbmuMM (HalpuMmep,
aJlJaHVH WJIM TPEeOHMH) . BHIOYKJIOCTE UM YIUIyOJIeHMe MOXHO BHOCUTH
crnocobaMM CHHTe3a, TakKUMMM KaK M3MeHeHMe HYKJIEMHOBOM KMCJIOTH,
KOOUPYKIEN MIOJUIENTUIL, WJIM IeITUIOHLEN CUHTEeSs.

[IpM MCIOJIBE30OBAHUM TEXHOJIOTUM "BHCTYII-B-IIOJIOCTU" OTHOEJIEHO

JOJIA IIpencTaBJidrmeIro mHTepecC OUCHneunudmMUeCcKOoTo aHTHTeJla



COCTaBJISET B HaWJydlleM cJiydyae 87% cCcMecu 2 POIUTEJNBCKUX U
fucrneundmuueckmMx aHTHUTeJ. Merchant et al. ychnemHo yBeJUMUMIIM ITOJIO
OucrnendmUUue CKMUxX AHTUTEJI oo 95% cMecu oyTeM BHeCEeHUHA
OOIOJIHUTEJNBHOY OUCYJBOMIOHOM CBA3M MeXOy IByMa noMeHamu CH3 Ha
[IOBEePXHOCTK KOHTakTa CH3-CH3. Tem He MeHee, UYTOOH MCIOJb30BAaTh
Taxkoe Bucreunuprmuecroe aHTUTEJIO B KavyecTBe JIEKApPCTBEHHOTI'O
cpencrTea, pucrneumupruuecroe aHTUTEJIO HeoBOXOoOMMO OUMCTUTDH
(oTmesmMTh) OT TOMOIOVMMEPOB U  COCTaBUTH B dapMalleBTUUECKU
IpMreMyIeMOM pasfaBUTeJIe WM SKCUMIMeHTe. OUMCTKa IeTepOoIVMEPOB
13 TakuUxX cMecel 4BJIgeTcs IJlaBHOM NOpoBJjeMoM, BCJeINCTBME CXOICTBAa
OUBUKO-XVMMUUECKMUX CBOMCTB TOMOIMMEPOB U TeTepoIMMepPOoB. 3amauen
HaCcTOAWero n300peTeHMe ABJIAeTCH oIpenocTaBJIeHUE CIIocoBoB
IOJIydeHrsa OMucHeUMdUUeCcKOoTo aHTUTeJla M3 KJOHAa eIMHUUHOM KJIETKMU C
eme ©OoJlee yBEJMUEHHOW noJieM OUCIelMdMUIeCcKOTO aHTUTeJla B CMeCcH.
TaxkuMm oBpasoM, B COOTBETCTEMM C M300peTeHUEM, TeXHOJIO T
"BEICTYII-B-IIOJIOCTMU" MOXHO MCIIOJIB30BaTh B KadeCTBe OIHOTO U3
Cpencrs, OTHOeJIbHO WM BMeCcTe ¢ OpyT'uMM CpencTBaMmy, OJIA
OOCTIWKEeHU I YKasaHHOTO DaJIbHeumero [OBHIIEHNU A OOJIN
OUCHIelndUUIeCKOTO aHTUTeJla B CMeCH.

IpyruM T[pMMepOM TakoM MoauuKaumuy crnocobamMm MVHXEeHepUu
[IOBEPXHOCTK KOHTakTa CH3-CH3 dABJsgeTCHd TEeXHOJIOTUSA T'eTepOIMMEPHEX
Fc, KOTOpad CIOCOOCTBYEeT KOHCTPYUPOBaAHUI OUCIeUUIUUECKUX U
aCHIMME TPUUHEIX CJIMTEIX OeJIKOB [IOCPenCcTBOM pazpaboTkM
reTeponmMepoB CH3 ¢ MOOIMOMIMPOBAHHEM CIOCOOOM MHXEeHepUM IOMEHOM
c ofBmMmeHoM ULenavm (SEED). 35t reTeponuMmeprl CH3 SEED gaeaswoTcd
npomseoOHEMM OoMeHOB CH3 IgG m IgA deJiloOBEKa, KOTOPHE COCTOAT U3
yepelyloIUxCcsa CeTMeHTOB IIoclenoBaTesibHocTem  CH3 IgA wm IgG
JeJioBeKa, KOTOpPHE IPUBOOAT K napam KOMILJIEMEHTapPHBIX
reTeponmMepoB CH3 SEED dyeJioBeka, TaK Has3eBaeMeM SEED-Tenbuam
(Davis JH. Et al., Protein Engineering, Design & Selection
2010(23)195-202; WO02007/110205).

OpyroM  moOoxomn oI NOJIYyUYeHU A OaHHOTO IpencTaBJIgrIeTro
MHTepeC OMUCHeUMdMUeCKOTO aHTUTeJla OCHOBRaH Ha DJIeKTPOCTaTUUeCKOU
MOIOUOGUKALINA criocobamm VHXEeHEepUU KOHTAaKTHHEX OCTaTKOB Ha
[IOBEPXHOCTK KOHTakTa CH3-CH3, KOTOpHE 3apaXeHH eCTeCTBEHHEM

oBpasoM, HaOpuMep, Kak omnmcaHo B EP01870459 wmiam US2010/0015133,



W02007/147901, WO02010/129304, Gunasekaran et al (2010) um WO
2009/089004. B »sTMX OYyOIMKALMAX ONMCAHH MyTalluM B »HoMeHax CH3
T AKEJIBIX nerneu, roe BCTpedaKnmmuecd B npupone 3apAXKeHHEE
KOHTAKTHEE  aMMHOKMCJIOTHEIE OCTATKM  3aMeHEeHE  aMMHOKMCJIIOTHEMU

oCTaTKaMM IIPOTUBOIIOJIOXKHOI'O 3apdla (T.e. cTpaTermsa ofpalleHud

Bapﬂna). 2T0 oBecrieunBaeT VIBMEeHEeHHYIO TIOJIAPHOCTB 3apdna Ha
IIOBEPXHOCTU KOHTaKTa orMepa Fc TakK, gTo KOSKCIIpeCCHUA
SJICKTPOCTaTMUYECKU COOTBEeTCTBYKINX Fc-uenen CIIOCOBCTBYET
GﬂaPOHpMHTHHM CHJIaM IIPMTAXEeHNA, TeM CaMEIM CTVIMYJIVIPY A

obpaszopaHMe  XKeJlaeMOoI'O reTepolrMepa Fc, B TO BpeMsa  Kak
HeBOJIaTONPUATHEY  OTTaJIKMUBAKMUN 3apan IonaBJISAET oOpa3oBaHue
HeXeJlaTeJIbHOTO T'OMOIOMMepa FcC.

BrUlO oImMcaHO, 4YTO Ha I[IOBEPXHOCTM KOHTakTa CH3-CH3 ueThpe
YVHUKAJBHEX TIapH 3apsSKeHHHX OCTaTKOB BOBJIeUeHH BO B3aMMOIeNCTBUE
OoMeH-OmoMeH. OHM IpencTaBJgioT coboi D356/K4397, E357/K3707,
K392/D399" wm D399/K409’ (myMepaumsa B COoOTBeTCcTBUM C Kabat
(1991), 7r©me oOCTaTKM B IIepPBOM lelM OTOeJIeHH OT OCTaTKOB BO
BTOPOM LienM ¢ IoMomeln '/’ ¥ Toe MITPUX (") yKaseBaeT Ha
HyMepallMio OCTaTKa BO BTOpOM lLenu). I[IOCKOJBKY IIOBEPXHOCTDH
KOoHTakTa CH3-CH3 of6jamaeT CHUMMEeTPHEN 2-T0 IIOpAIKa, Kaxnoas
YHMKaJIbHad Ilapa 3apda0oB IIpelcTabJieHa OBaXOb B MHTakKTHOM IgG
(T.e. TakKkXe Ha I[IOBEepPXHOCTAX KOHTaKTa IIPUCYTCTBYT 3apsaloBHE
B3aMMOIEMNCTBUSI K439/D356', K370/E357', D399/K392" 7
K409/D399’ ). VYuuMTHBag 5Ty CUMMETPMIO BTOPOTO IHopdnKa, OBLJIO
IPOOEMOHCTPUPOBAHO, UYTO OIHOKpPAaTHOe oOpalleHMe 3Rapsana, HalpuMep,
K409D B meppoM uenu wmiam D399'K BO BTOpOM lLenyu, OPUBOOUIIO K
YMeHBbIIeHHOMY 0OO0pa30BaHMK T'OMOIOMMEpPAa BCJIeICTBUMEe OTTaJIKMBaHUA
UIOSHTUUHEX 3apsanoB. KoMOMHMpPOBAaHME Pa3JIMUHLHIX OOpalleHMM 3apsana
majlee Y CUIINIIO 3TOT sb0dexT OTTaJIKMBaHMA . Bruto
IIPOIEMOHCTPUPOBAHO, UTO BDKCIPEeCcCUsa pPa3JIMUHHEX »nomMeHoB  CH3,
comepXxamMx pPas3JIMUHEE KOMILJIEMEHTAPHEE of0palleHusa 3apdna, MOXeT
Crioco®6CTBOBATL TeTepoIVMepM3aluy, UTO IIPUMBOOUT K YBeJIMUeHHOM
ooJie OUucHeunudUuuecKmMx TUIIOB MOJIEKYJI B CMeCH.

C MCIOJIb30OBaHMEM IIOOXOHa, OIMCAHHOT'O BHINE, MOXHO IIOJIYUUTH
fucrneunudprueckoe aHTUTEJIO B OIOHOM KJIETKe C COoIOepXaHreM B

ovaras30oHe OT NPpUOIM3UTEJBEHO 76% mo OpuOIM3UTeJIbHO 96%. 3Bamauen
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HaCTOAMETO n3obpeTeHmnsd ABJISETCSH npenocTaBJIeHNE CrIoCcoBoB
IOJIydeHrsa OucIelrMduuecKoTo aHTHTeJa B eIMHMUYHOM KJIeTKe C ele
foJjiee YBEJIMUEHHEIM IIPOLIEHTOM XeJIaeMbIX OUCIIeUUMPUUEeCKMX aHTUTeJI. B
COOTBETCTBMM C HaCTOAIMM M300peTeHMeM, B KadeCcTBe OINHOT'O U3
CpencTs MOXHO MCIIOJIL30BAaTh TEeXHOJIOTUIO VHXeHepUn
BIIEKTPOCTATUUECKOTO 3apdla, OTIeJIbHO WM BMeCTe C OpyI'MMH
cpencreaMiy, HallpuMep, [oOxomaMm "BEICTyINI-B-I10JIOCTHU", OJIs
OOCTIXKEHMS YKa3aHHBEX eme 0oJiee YyBeJIMUeHHBX I[IPOLIeHTOB XeJlaeMHX
(BucneunudmUUIeCKMxX) aHTUTEJI.

B oIHOM acHekKkTe HacToOfdmee M300peTeHMe OTHOCUTCHA K CIoCco0y
[IOJIYUYEeHMS II0 MeHblleM Mepe OBYX pPasJIMUHBX Ig-TIIOOOOHHX MOJIEKYJI U3
OOHOM KJIeTKM-XO3faMHa, I'Ie KaxOasd M3 OBYX YKal3aHHHX IJg-ITOHOOHHX
MOJIEKYJI comepXxuT nBa CH3-momMeHa, KOTOpPHE CIOCOOHH OOpa30BHBATH
[IOBEPXHOCTH KOHTAaKTa, [IpUYeM yKasaHHBEM crioco® BKJIOUAET
IpenocTaBJieHMe B YKa3aHHOM KJIeTKe

a) TIepBO¥M MOJIEKYJIE HYKJIEMHOBOWM KMCJIOTH, KoOupyomen 1-vio
comepxamy® CH3-moMeH MNOJIMIIENTUIOHYK LEIb,

b) BToOpOM MOJEeKyJH HYKJIEMHOBOM KUCIJIOTH, KOOMPYIIEN 2-VIio
comepxamyio CH3-moMeH MNOJIMIIENTUIOHY LEIb,

C) TpeTbeM MOJIEKYJIE HYKJEMHOBOV KMCJIOTH, KOOMpPyKIer 3-i0
comepxamyin CH3-moMeH MNOJUIENTUIHYI Lelb, U

d) ueTBepTOM MOJIEKYJIH HYKJIEMHOBOM KMCJIOTH, KoOupyomen 4-vio
comepxamyo CH3-moMeH MNOJIMIIENTUIHY lLelb,

TIe II0 MeHbllel Mepe IOBe U3 YKal3aHHBIX MOJIEeKYJI HYKJIEMHOBOM
KMCJIOTH IMPeOoCTaBJIEHE C IIOMOIMBK CPEeOCTB IOJA OIPedloUdTUTEJIBHOTO
CllapMBaHMA  yKa3aHHHX l-oro wm 2-or0 comepxamux CH3-momMmeH
INOJIMIIENTUIOOB ¥ YKa3aHHEX 3-To UM 4-70 cogmepxamux CH3-momeH
IIOJIUMIIENITUOOR, IpUUYeM VKa3aHHHM crnocod, KpoMe TOoTI'o, BKJIOUAET
CTanuio KyJbTUBUPOBAHUA KIETKM—-XO3AMHa, M OO0ecClledueHMs DKCIPeCCUM
YKasaHHEIX II0 MeHbIeM Mepe UeTHpeX MOJIeKyJ HYKJIeMHOBOM KMCJIOTH,
u cbopa YyKasz3aHHHX I[I0 MeHbIeM Mepe OBYX PpPas3JIMUHBX Ig-IOoI0OHBIX
MOJIEKYJI M3 KYJbTYPH.

JacTo ABJISETCSH XeJlaTeJlbHBM [IOJIyUYEH e DoJiee OIOHOTO
(BucneundrMUeCcKoOTo) aHTUTEeJa, HallpuMep, IOJ4 ©0oJjiee 30OEKTMBHOTO
[IPenNaTCTBOBaAHMSA MHOXECTBY OMOJIOTMUECKUX KaCKaIOOB, BOBJIEUEHHBX B

Inpouoecc 3aboJieBaHud, 1ZnpnZ MHBa3MM1, pellylimKkalnm n/Unn
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PacrnpoCTpaHeHUK [IaToTeHa.

CMecCh BoJiee OIOHOTO OUCeunudruUuIeCcKoI o aHTUTEeJa Takxe
ABJIIETCH OCOBEeHHO IPUTOOHOM oJis JIeUueHn s onpeneJeHHBIX
3aboJyieRaHUM . Hamnpumep, ONYyXOJIEBHE KJETKM MCIOJBb3YIT MHOXECTBO
PAaBJIMUHEIX CTpaTeTrui IJIS Pas3BUTUSA YCTOMUMBOCTM BO BpeMSA JIeueHUS
aHTUTeJIaMM WJIM HU3KOMOJIEKYJIAPHEMM JIeKapCTBEHHEMM CpelCcTBaMu.
YCTOMUMBOCTE MOXET BOBJIEKATL HECKOJIBKO PelLellTOPOBR KJIETOUHOM
[IOBEPXHOCTY ¥  PACTBOPUMHX  MOJEKYJI, M CcuMTaeTca IIoJIe3HOM
pa3zpaboTka criocof6os JeueHms Ha OCHOBEe aHTUTEJI oT
3JIOKAYECTBEHHEX OIIyxX0JIeM, KOTOPHEe HallpaBJIeHH Ha MHOXEeCTBO TaKUuX
aCCOLUMMPOBaHHBIX c 3aboJIeBaHUEM u YCKOJIb3aHNEM MOJIEKYJI
OOHOBPEMEHHO. B cJjydae, kor'Jga BOBJIedeHO O0oJiee 2 CBSA3aAHHHX C
3aboJileBaHMEM ¥  YCKOJIB3aHMEM MOJIEKYJI WM  DIMTOIOR, CMECH
frcneumMpmuueCcKmMx AHTUTEJ obecreurBaeT VMHHOBAaLMOHHEMN u
[IEePCIEeKTUBHEIM TepaleBTUUECKUM dopMaT. IIpellouTUTeJIbLHO, Takue
cMecu  BucneumMdrMueckKMx aHTUTeJl OPpOOYyLUMPYITCHS OIHOM  KJIeTKOM,
uyTOOH OOECIIeuMTh I[pollecCc pas3paboTKM JIeKapCTBEHHOTO CPEeICTBa,
KOTOPHM SABJISETCA MeHee TPYIHBEM C HOPMATHMBHOM TOUKM 3pPeHUS U
SKOHOMUUYHEIM WM OCYIECTBUMEIM C TOUKM 3pPeHud I[OIpOM3BOIOCTBA U
KJIVHUYUECKON pa3paboTKM JIeKapCTBEHHOTO CpelcTBa. B Moaxome Ha
OCHOBe eIOMHMUHBEIX KJIETOK HABJIAeTCA XeJlaTeJIbHBEM MCIIOJIb30BaHMe
CIIocofOB, KOTOpPHEe oO0ecleuMBaT KOHTPOJIUPYyeMoe U DOOeKTUBHOE
IoJIyuyeHre OucneuudrMuecKmMx aHTUTeJI, TakuM o0pasoM, CHMXas WIn
oaxe IIOJIHOCTBI YCTPaHAS HeOoOXOIOMMOCTL B OTIOEJIEHUM XeJaeMoM
cMecu fucneumudmuueCcKmMx IgG—MOJIEKYJI oT HeXeJlaTeJlbHEIX
MOHOCHIEUUIUUIECKUX IgG—-MOJIEKYJI. Ha YPOBHE TeXHUKNU cMecu
MOHOCIEUUPUUECKUX U OUCIeUMIUMUeCKUX AaHTUTeJ OPOOYLUMPOBaIM U3
eOIMHMUHOM KJeTKr (W02004/009618), oIOHAKO STH CMECHU OTpaxamT
KOMILJIEKCHEIE COBOKYIIHOCTM HECKOJILKUX Pa3JMUHLHX OMCHeUMOUUeCKUX U
MOHOCIEIUPUUIECKUX THUIOB aHTuUTeJ. Clenyimel sagaueld HacTOgmero
n3o0bpeTeHUs ABJSEeTCS [IPeloCTaBJIeHME CPeICTB WM CIoco00B IJId
[IOJIyYEHU I OTIpeneJIEHHHX cMecen fucneumuprUuecKmx aHTHUTeJI B
eIVHUUYHEX KJIeTKax. I[IpedlouTuTeJIbHO, OIpelyCcMaTpMuBalTCad CIOCOOH,
KOTOpPHE IMNPMBOOAT K CMecaM (OuchoeluMduuecKMx) aHTUTeJI C OOoJIeM IIO
MeHbIIeM Mepe 95%, 0O MeHbmeM Mepe 97% wmiam paxe 0Oojee 99%

OJVIMEPHEIX IgG—MOJ'IeKy.H, 0Ee30THOCUTEJILEHO KOJIMYeCTBa MOHOMEPHEIX
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MOOOUHHIX IMIPOOYKTOB, CM. B HaCTOAMEM ONMCaHMM HMXKe. Kak npaBuiIo,
B KJIeTKe, TIJe IIpOoOyUMpPpyeTCsa MHOXECTBO WMHTAKTHHX I[gG-MOJIEKYII,
MOTYT IIPUCYTCTBOBATE I[IOJIOBMHHEE MOJIEKYJIEL (MOHOMEPHEE IIO0OOUHEE
IIPOOYKTH) , KOTOPEHE MOI'YT OBTE IIPOCTO YyHaJIeHH C  I[IOMOUILIO
SKCKJIO3MOHHOM XpoMaToTrpadun, M3BEeCTHOM B IaHHOM o6JacTu.

B omHOM BapMaHTe OCYUWeCTBJIEHMA  HacTodllee U300peTeHUe
OTHOCUTCSH K crocobfaM IMOoJIyUdeHMsS CMeCH C OolIpemeJJeHHEM COCTaBOM M3
[I0 MeHbIIelV Mepe OBYX Pa3JIMUHBIX Ig-NOITOOHEIX MOJIEKYJI B EeIMHUUHLX
KJIeTKax BMECTO OIOHOTO (BucneundmUIeCcKoOTO) IpencTaBJIAKRIETO
MHTepeC aHTUTeJla, I'Ie o0pa30BaHMEe IOPYITUX HeXeJIaTeJIbHEX OVMMEPHEX
TUIIOB AaHTUTEJI CHMXEHO WM »JaxXe OTCYTCTBYyeT. IloJlydeHHas CMeChb
VMeeT TOUHO OIpeleJIeHHHM COoCTaB, M STOT COCTaB KOHTPOJUPYIOT
oyTeM KOHCTPYUPOBAHUA My TaHTOB CH3-nmomMeHa. BoJiee TOTO,
pPerysiaurMsa YPOBHEM DKCIPeCCHUM W/UJIM pasjMUHHEe COOTHOMEHUS IIpK
TpaHCOEKLIMNY, MCIOJBb3yEMEEe IJIA BKCIPeCcCuM, BJIMAKLT Ha COCTaB
cMecu. B crocofBe 1o uzobpeTeHMIO IIepBasd MOJIeKyJla HYKJIEMHOBOM
KMCJIOTH KoaupyeT CH3-moMeH, KOTOPHM I[IPeOlNoUTUTEJIbHO ofpa3yer
napy ¢ CH3-moMeHOM, KOIMPYEMEIM BTOPOM MOJIEKYJIOM HYKJIEMHOBOM
KMCJIOTE, M TPeThbd HYKJIEMHOBASA KMUCJIOTa MOJIEKYJIH KooupyeT CH3-
IOOMEeH, KOTOPHM MNPedloudTHUTeJIbHO ofOpasyeT 1napy ¢ CH3-IoMeHOM,
KOOVPYEMEHM UEeTBEePTOM MOJIEKYJION HYKJIEMHOBOM KMCJIOTH. HacTodmee

Mso6peTeHme TakXxe OTHOCHMTCA K CMecaM II0 MeHblen Mepe IOIBYX

pPa3JIMYHEIX Ig-n1onoOHHX MOJIEKYJI, [10JIy4YaeMEIx criocoBamMm 1o
N300peTeHU.
Kaxk VICIIOJIb 3YIOT B paMrax n3obpeTeHNnd, TepM1H

"mpelnouTUTeJIbHOe ofpasoBaHMe IIap MexOy YKa3aHHEMM 1-BM M 2-HM
comepxamyMy CH3-moMeH HOJIMINenTUmamMmu" o3HadaeT, UYTO IO CYINEeCTBY
BCe M3 IOJIYUYEHHEX IOMMEePOB, coIepxamux 1-bM colepxamuyi CH3-momeH
[IOJIUIIENITUL, "/ 2-0on comepXammm CH3-momeH [IOJIUIIENTUL,
OpenCcTaBJIgT cobo¥ OMMEepH, COCTOAllMe M3 OOHOTO 1-T0 comepXxameTro
CH3-momMeH IIOJIUIIENI TG, oBpasoBaBIeToO rnapy c OIOHMM 2—BIM
comepXxalmMm CH3-gomMeH TIOJIUIIENITUIOM . AHAJIOTMUHO, TepPMUH
"MpellIouTUTEJIbHOES obpasoBaHue nap yKasaHHBX 3-Tro wu 4-10
comepxamyx CH3-OoMeH TIIOJIUIIENTHUIOB" O3HaAdYaeT, UYTO II0O CYIEeCTBY
BCe M3 IIOJIYUEHHEX IOMMEPOB, ComepXamux 3-uM colepxamui CH3-momeH

IOJIUIIENITUL n/Uim 4 -mI1 coIepxamui CH3-nmoMeH [IOJIUIIEI T,
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IpenCcTaBJIART cobom OVMEPHL, cocToAmue n3 OIOHOTO 3-ero
comepxamero CH3-moMeH MNOJMIIENTMOa, oO0pa30oBaBIIEro Iapy C 4-bM
comepxamyM CH3-OOMeH IMNOJIMIIENITUOOM. B pe3yJbTaTe, KOoI'la MOJIEKYJIH
HYKJIEMHOBOVM KMCJIOTH, KOOMPYKIMMEe UeTHpe pa3JiMuHex (A, B, C, D)
comepxamux CH3-moMeH TIOJIMIIENTMOa, BBOOAT B eOUMHMUHYD KIETKY
BMecTO cMecu 10 paszamuHbelx lIg-nomoOHHX OmMepoB (AA, AB, AC, AD,
BR, BC, BD, CC, CD um DD), obpal3yeTcsa CMeCb B I[IpeMMyleCTBEHHO
IOIBYX KOHKPETHEX IJ-TIOOOOHEIX MOJIEKYJI.

Kak 0OoJjiee NOOPOOHO OOBACHEHO B HACTOLAIEM OINMCAHUM HUMXEe, B
IpennouTUTEeJIbHOM BapMaHTe OCYIIEeCTBJIEHUA yKa3aHHasd neprpasd
comepxamasda CH3-IoMeH MOJIMIENTUMIHASA ILelb COIEPXUT aMUHOKMCIIOTHYIO
3aMeHy T366K, " yKazaHHasa BTOpada comepxamas CH3-moMeH
MNOJIMIIENTUIOHASA LNk COIOEPXUT aMMHOKMCIIOTHYK 3amMeHy L351D. 3StH
AMMHOKMCJIOTHEIE 3aMeHH ABJIAKTCSH NPEeNloOUTUTEJIEHEIMU CPelCcTBaMy IJIS
IpeMymeCcTBEHHOTO ofOpa30BaHMA IIap MexIdy YKas3aHHBEMM IIepBOM U
BTOpoO¥ comepxamuMy CH3-moMeH TIOJUIIENTUOHBEMM LelaMr. YKa3aHHad
rnepras colepxamas CH3-OoMeH TIIOJMUIENTUIHAS ILellb IPeOlloUdTUTEIBHO
OOIIOJIHUTEJIBHO COHOEPXUT aMMHOKMCJIOTHYK 3amMeHy L351K. BoJjiee TorO,
yKaszaHHasa  BTopasd conmepxaimas CH3-moMeH  IOJIMIIENTUMOHAaSd  Lelb
[IPenlouTUTEeJIbHO HOOIOJIHUTEJIBHO COOEPXUT aMUHOKUCIIOTHYI 3aMeHYy,
BHIOpPaHHYK W3 TPYIIIH, cocrTodamey w3 Y349E, Y349D wum L368E,
HauBoJlee HOpenlouTuTesibHO L368E. B  OpyroM HOPeXlOoUYTUTeJIbHOM
BapMaHTe OCyMeCcTBJIeHUS YyKa3aHHasa TpeTka comepxamas CH3-momeH
INOJIMIIENTUIOHAA Lelb COOEPXMT aMUMHOKMCIIOTHEE 3aMeHel E356K wu
D399K, m ykas3aHHas deTeBepTasa comepxamas CH3-moMeH NOJMUIENTUIHASA
LIEelbk COOEPXUT aMMHOKMCIIOTHHEE 3aMeHH K392D m K409D.

B cmnocofe B COOTBETCTBMM C HaACTOANMM M300pPEeTEeHMeM KaxXIad
3 comepxamux CH3-moMeH  TOJUIENTUIHHX lLeled  OOMNOJHUTEJLHO
comepxuT BapuabeJIbHyK 00JacTh, Paclo3Hapmy®n  SOUTOIN-MUIEHE .
BapmuabeJipHEE 00JIAaCTH, KOTOPHE HABJIAKRTCA UYacThl colepxamux CH3-
IOOMeH IMIOJUIIENTUOHEX Lelel, OPedlouTUTEJIbHO MMenT ofmyl JeTKY
ek . B 2TOM ciaydae TOJIBKO VH BapmrabeJibHBIX obJyacTen
paszinyanTcsa, B TO BpeMd Kak VL BO Bcex BapuabeJIbHHX 00JIaCTax
ABJIAOTCSH 1o CYIEeCTBY OOVMHAKOBEIMM . Taxkmm oBpas3oM, B
IpenrnouyTUTeJIbHOM acriexkTe npenycMaTpMBaeTCsd crioco® 1o

MBO@peTeHMIO, KOTOprﬁ OJOITIOJIHMTEJIEHO BRJIOUAEeT IIpenocCcTaBJIEeHHUE
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yKasaHHON KJIETKE—-XO3AUHY MOJIEK Y JIEL HYKJIEMHOBOM KMCJIOTHL,
KOIUpYyoIer ofmyl JIeTKYID Ieldb. B OOHOM OCOOEHHO MNPenlouTHTesIbHOM
BapMaHTe OCYIeCTBJIEHMS Kaxngasd U3 YKa3aHHEX 4 BapradesibHHX

obyactenm 4 cozmepxamux CH3-IoMeH IMIOJIMIIENTUIOHEX Lellel pacllo3HaeT

OTJIMUAKIUMCS SIOUTOI-MUIIEHL. HanopuMmep, ecJM I[IepBasd MoJeKyJa
HYKJIEMHOBOM KMCJIOTEH KOIOUPYET T SKEJIYIO 11enb, KoTOpas
OOIIOJIHUTeJILHO COOEPXUT BaprabeJIb HEM IIOMeH, oBJiamanmui
CIIeIMPUUHOCTLID K  aHTUTeHy A, BTopad MoJIeKyJjla HYKJIeMHOBOM

KMCJIOTHE KOOUPYET TAKEIY Ielb, KoTopasa OOIOJIHUTEJIEHO COOEPXUT
BapuabeJIbHEM OOoMeH, ofjlajalmuiy CcHelUMdUMUHOCTRI K aHTUIeHy B,
TpeThba MOJIeKyJla HYKJIEMHOBOM KUCJIOTH KOoIMPyeT TaxeJlylo Ilelb,
KOTOpasa HOOMNOJHUTEJILHO COHNePXMT BapuabelIbHHM »OoMeH, o6Jamalmmi
CrieuMOUUHOCTRLI K aHTuTeHY C, ¥ UeTBepTas MOJIeKyJla HYKJIEeMHOBOM
KMCJIOTE KOOUPYeT TAXKeJIYylD ILellb, KOoTopas OOIOJHUTEJIEHO COOEPXUT
BapuabesIbHHM IOMeH, ofJjlajallui CIelIUMPUUHOCTLID K aHTuIreHy D, TO
OymeT I[oJiydeHa CMecCh, colepXamasa Oucneumprnueckre Ig-TIomgoOHEE
MOJIEKYJIE, KOTOPHE HABJIAKRTCHA CIHeIMOMUHEMM K AB, U OucneumMdprMueckKue
Ig-nmomo®HBIE MOJIEKYJIE, KOTOPHE HgBJISAKTCHA CchHeluudmuHeMM K CD.
OBpa30oBaHMe MOHOCIEUMIUUECKUX AaHTUTEJ (CO CHeUudUUHOCTBI K AA,
BB, CC wmam DD) wmiam OUCHeUUPUUECKUMX aHTUTEeJI CO CIHeUUPUUHOCTBI K
AC, AD, BC wmmm BD CHMXaeTCd WMJIM JTaXe OTCYTCTBYET C IIOMOIILIO
CPeICTRB IJIi IPeOlNouTUTENILHOTO of0pa30BaHMA IIap YyKas3aHHHEX 1-T0 U
2-70 comepxamux CH3-moMeH IIOJIMIIENITMIOB M YyKa3aHHHX 3-To M 4-T0
comepXxammx CH3-gomMeH [IOJIUIIENTULOB . BesycJioBHO, MOXHO
MCIIOJIE30BaTh OOTIOJIHUTEJIL HEE MOJIEKY JIEI HYKJIEMHOBOM KMCJIOTHL,
HapUMep KoOoupylmme 5-mm1 7 6-oMu comepxamme CH3-momMeH
IIOJIMIIENITUOR, OJS I[OJIYUYeHMs OlIpeldeJIeHHHX CcMecel, coIepXallx
DoJlee IOBYX Pa3JIMUHEX [g-TIOOOOHEIX MOJIEKYJI.

CilenyeT OTMETHUTHL, UTO COOTHOUEHMEe HYKJEeMHOBEX KHUCJIOT,
WCIIOJNIE3YEMEIX B CHocobe IO M300peTeHMIo, He OOJDKHO COCTaBJIATH
1:1:1:1, m COOTHOWmEHME IIOJYUYeHHHX I[g-TIOOOOHEIX MOJIEKYJI, KOTOPHE
DKCIPeCCUpyrnTCHd, He OOJIKHO COCTaBJIATH 1:1. BOBMOXHO
VCIIOJNIL30BAaTh CpencTrea, M3BEeCTHHE B OaHHOM oBiacTH, OJIA
IOJIYUYEeHMS CMeceM aHTUTeJ C OINTUMMUIMPOBAHHEMM COOTHOMEHUIMN .
HanpuMep, VYPOBHM DKCIPECCUM MOJIEKYJI HYKJIEeMHOBOWM KUCJIOTH U,

TaKVIM O@paBOM, COOTHOIIEHMA TTOJIYUYEeHHEIX Ig—HOHOGHHX MOJIERYJI,
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MOXHO PeryJIMpOoBaThb C MCIOJIBE30BAHMEM PAa3JIMUHEIX TeHeTUUYeCKUX
2JIEMEHTOB, TaKMX KaK IIPOMOTOPH, SHXAHCEPH U PEIPECCOPH, WK
[IOCPEenCTBOM KOHTPOJISA ydaCTKa BCTpaMBaHUA B I'€HOM WJIM KOJIMUEeCTBa
KOMIMM KOHCTpYkUMM ITHK, KOOMPYKIMX aHTHUTeJa.

YKaszaHHBle CpencTBa OJd IIpeMMylleCTBEHHOT'O oOOpa30BaHMUA Iap
IPenlIouTUTEeJIbHO MOT'YT BKJIOUATE BHECEHHHE CrocobaMu UHXeHepUn
KOMILJIEMEHTapHHBE MYy Talum "BHICTYII—-B-IioJiocTH", OMCYJIbQUIHEE
MOCTHMKM, MyTaluMM 3apfgma, BKJIOUadg MyTauuu C obpameHMeM 3apdna,
W X KOMOMHaLIUNA . KBaamduumMpoBaHHOMY crneumaJnucTy fyner
IIOHATHO, yTo YKaz3aHHHE cpelCcTBa oJjis IperuMymeCcTBEHHOTO
oBpa3oBaHMA Iap MOTYT OBTbH BHOpPaHH W3 OIOPEeOeJIEeHHOTO THIla
MyTalui, T.e. BCe U3 II0 MeHbIeM Mepe 4 MOJeKyJl HYKJIeMHOBOM
KMCJIOTH, KOIOVMPYKRIMX colepxamme CH3-moMeH TMIOJUIIENTHUIOHBE ILIellu,
MOTYT, HalpUMEpP, COIOepXaThb MyTallMM 3apfala B KadeCTBe CPEeICTB
IPennouYTUTEeJIbHOTO oBpa30BaHUAa nap. Kpowme TOTO, TaKxe B
ompeneJIeHHHX CJydasx MOXHO MCIIOJbL30BAThL He MOOMOUUIMPOBAHHLM
crnocobamMm UMHXeHepur CH3 OUKOTO THMIa OJS [IPEeUMYyIeCTBEHHOTO
obpasoBaHuUAa nap MeXIy OByMA comepXamyMm CH3-momMeH
[NOJIUIIENTUIOHEIMY LENAMU OUKOT'O TUIla. B OCODEHHO MNIPelloUuTUTEeJIBHOM
BapMaHTe OCYIEeCTRBJIEHMS YyKa3aHHOEe CPelCTBO IJS IIPpeMMylleCTBEHHOTO
ofpasoBaHMsa Iap BKJIOYaeT I[I0 MeHblleM Mepe OIOHY MyTaumio CH3,
BHIOpaHHYID M3 Tabjauibsl B, Kak 0OBACHEHO B HacToAmelM 3asaBkKe. TaKuUM
o0pasoM, OOMH IMNPenlNoUTUTEJILHEM BapMaHT OCYmMeCTBJIEHUS OTHOCUTCSH
K croco®y B COOTBETCTBMM C HACTOAMMM M300peTeHMeM, I'Ie Bce 4 us
YKas3aHHBX MOJIEKYJI HYKJIEMHOBOM KV CJIOTH npenocTaBJIeHE co
CpenIcTBaMM oJs IpeuMyIeCcTBEHHOT O oBpa3zoBaHUA nap MeXIy
YKa3aHHBEIMM 1-BEIM M 2-HM comepXamumM CH3-IoMeH T[IOJUMIOeNTUIaMU U
YKa3aHHEMU 3-¥MM U 4-BM comepxamyMy CH3-IoMeH MNOJUIIENTMIaMM, TIOe
YyKa3aHHOe CpPeInCcTBO IJIS [IPerMyIeCTBEHHOTO oOOpa30BaHUA Iap MexXIy
YKa3aHHEIMU 1-BEIM M 2-BIM colepxamymyu CH3-moMeH [NOJMIIENTUIAMU
OTJIMYAaKnTCAa OT CPenOCTB -IJd I[IPeMMyleCTBEeHHOTO o0pas30oBaHMA IIap
MeXnoy YKa3aHHBEM 3-uMm " 4-BIM comepXamymm CH3-gomMeH
[IOJIUIIENTUIaMI .

OOMH acleKT HaCTOAleIr'co M300peTeHMS OTHOCUTCS K CIocoOy IO
n300peTeHuD, Toe yKa3aHHOe CpPelNCcTBO IJIA I[IPeUMyIleCTBEHHOTO

oBpa30oBaHMA IIap MexXOy YKa3aHHBEMU 1-BM U 2-BM colepxamymu CH3-
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OOMeH I[IOJIMIIeNTMIaMM  OTJIMYaeTCsa OT YKa3aHHHX CPeOCcTB  OJd
IpeMyIeCTBEHHOTO 0O0pa30BaHMd [Iap MeXny yKa3aHHBEMM 3-MM U 4-BM
comepXamyMmm CH3-nmomMeH NOJIUIIENTUOAMMA . Ilonm "oTsmuanmuMc "
Iompas3yMeBaKwT, UTO CpPenCcTBa 4 IPeMMyIleCTBEeHHOTO OO0pa30oBaHud
nap Mexnoy ykKa3aHHeMM l1-uM ¥ 2-BM coXepxamumMy — CH3-pmomeH
IOJIMIIEN T O aMU CKOHCTPYUPOBAHE Tak, UTOOH CIIOCOOCTBOBATH
IpeyMylmeCcTBeHHOMY o00pa30BaHM IHap Mexnoy 1-o¥ u 2-0M LedaMu.
KOHCTPYKLMA SABJIAeTCA TaKo¥, UTOoOH II0 CYMEeCcTBY He IIPOMCXOOMUJIIO
B3aVMMOIENMCTBYA MexXny 1-or u 3-eVt u/wim 4-on comepxamumy CH3-
OOMEeH I[IOJIMIIENTUIOHEIMY LeldMu. VIHEMM @CJIOBaMu, IOUMepu3alusa Mexny
yKazaHHEM 1-BM conmepxamyM CH3-IOMeH I[IOJIMIIENITUMIOOM M yKa3aHHEM 3-—
MM WM 4-BM TIOJIMIENTHIOM CHMWXAaeTCsa [0 CYWeCcTBY OO HYJISI M T.I.
3-ut um  4-wi  colepxamue CH3-moMeH MOJUIENTUOE JMOO MOTYT
IpencraBliiaTh cofoV  HOOJUNENTHUIOE  IUKOTO TUIa, Jnbo  MOTyT
comepXaThb CpencTBa Jid IIpeuMylleCTBeHHOT'O o0pas3oBaHMa IIap,
KOTOPHE OTJMUATCA OT CPpelCTBE IJA IIpeuMylleCTBEHHOI'O OOpa30BaHUA
nap Mexany 1-BM u 2-sM CH3-pomeHamm. COBPEMEHHHE MCCIeIOBaHUA
OpUIM  COOKYCHMPOBAHE Ha IPOOYLUMPOBAHMM OOHOTO OUCIeUMdMUIeCKOT'O
aHTHTeJla C MWCIOJb30BaHUeM, HalpuMep, TeXHOJOIUM "BHCTYII-B-—
rnojiocTm" VI My Talmum (peBepcumn) 3apAKEHHEX KOHTAaKTHEIX
AMMHOKMCJIOT, MNIPUCYTCTBylIMX B CH3-moMeHax. OOHaAKO IIOJIYYEHME
ONpeleJIeHHHX CMeCel 10 MeHblleM Mepe IBRYyX (Oucneumbdmdeckmx) Ig-
10O BOHEIX MOJIEKYJI Bes 3HAUMTEJIBHOTO OOIIOJIHUTEJIBEHOTO
NPOOYUUMPOBAHUA OPYIMX OUMMEPHEX [HOOOUHHIX I[IPOOYKTOB He  OHJIO
OCYWEeCTBJIEHO OO HAaCTOAMEIO MU300peTeHUs.

HacTosmee mn300peTeHMe OTHOCUTCHA K crnocobam 5OOeKTMBHOTO U
KOHTPOJIMPYEMOTO IIOJIydeHMsa CMecCu Ig-NIOoTOOHEIX MOJIEKYJI C TOYHO
OIpeneJIeHHEIM COCTaBOM, COIepXalleM BECOKYK IOJK OMcIeludruuecCKUX
MOJIEKYJI B CMecCu. B CHCTeMe, B KOTOPOM HABJAKNTCSH XeJlaTeJbHBEMMY IBEe
fucreundrnie CKmMx MOJIEKYJIEL, OOCTUIAKT naxe 0OJIn (IBYX)
bucneundMUuIeCKMUX COeIMHEeHMM IO MeHblleM Mepe 95%, IO MeHBIIEW Mepe
97% mim O6oJiee. 35TO O3HaUaeT, UTO IIOJIYUAalT TOJIbLKO He ©0Oojiee 5%,
He OoJlee 3% WM MeHee MOHOCIIeUMOUUECKMX OBYXBAJIEHTHHX I[IO0OOUYHEIX
OpOonoyKTOB. CljleOyeT OTMETUTL, UYTO KOJMUECTBO MOHOMEPHHX IIO0OOUHEIX
IPOOYKTOB, T.e. IIOJIOBMHHEX MOJIEKYJI, ABJIAeTCA MeHee BaXHEHM,

IIOCKOJIBKY DBTH IIOJIOBMHHEE MOJIEKYJIE 0es TeyIoa oTHOeJIAKT OT IOVMEPOB
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C MCIIOJIE30BaHMEM UX OTJIMUMM 110 pPa3Mepy.

B OpyTOM OpellouTUTeJEHOM BapraHTe OCYIWEeCTBJIEHNSI
BapuabeJibHEE obJjlacTu l-om n 2-om comepXalnx CH3-momMeH
IOJIUIIENTUIOHEIX LIeIel paclo3HalT pPa3JIMuHbBe SIOUTONE-MUIIEHM, B TO

BpeMsa kak BapuabOeJsibHHe oOjlacTu 3-el u 4-oM coXepxammux CH3-momeH

NOJIMIIENITUIOHLIX  Llelled paclo3HalnT Te XKe  BIUMTOIB-MMUIIEHHU . 2TO
IIPUBOOUT K NpenMyIeCTBEHHOMY oBpasoBaHUbD OIOHOTO TUIIa
Bucneunpruuecromn Ig-nomoBHOM MOJIEKY JIEI u OIOHOTO THUIIa
MOHOCIIeIUdUUIeCKOM Ig-nmomoBHOM MOJIEKYJIHL. Hanpuwmep, ecJin

BapuabeJlbHEE obJjiacTu 1-om u 2-omn comepxalnx CH3-momMeH
NOJUIIENTUIHEX 1ellell paclo3HalT pPasJIMUHbEE SHOUTONE-MUIIEHW U eCJIU
obe BapuabeJibHEHEe o6JacTu 3-et U 4-ou comepxamux CH3-momeH
IOJMUIENTUIHEX 1elled pPaclo3HalkT OIMH UM TOT Xe& BIUTOI-MUIIeHb,
KOTOPEM OTJIMYaeTCHd OT SIUTONOB-MMUIIEHeM, paclo3HaBaeMHxX 1-HM U
2-pM  CH3-pmoMeHaMmuy, OynmeT 0o0pa30BHEBATLCA CMeCb  1g-IIOIOOHEIX
MOJIEKYJI, OfJlajanimMx CHeludMUHOCTE kK AB wmam CC. Kpome TOTO,
TakuM 00pasoM, IIpedycMaTpuBaeTCHd CIOCOoD IO M300peTeHM, IOe
SOUTON-MUIIEHL, pPAacClO3HaBRaeMul BapMabeJIbHEMM oOJjlacTaAMM 3-ey u 4-
o comepxamyMy ~ CH3-moMeH  HOJIMIENTMOHEIMM  LelldIMH, ABJISETCH
OOVMHAKOBEM, HO OTJMUYaEeTCAd OT »SIUTOoNa-MMIIEeHM, Paclo3HaBaeMoI'o
BapuabenbHOM obJjlacTbio l-oM  wmiaM  2-o¥M  conmepxamux CH3-momeH
IIOJIMIIENITULOHEX Llellel.

AJIbTepHaTMBHO, KoT'Ida BapuabesbHEHE o6jacTyM 1-oM u 2-ou
comepxammux CH3-moMeH TOJUIIENTUOHEIX Illellel paclo3HalT pas3JIMUHHeE
SOUTONE-MMUIIEHW, WU KkKoTna of0e BapuabelbHHe o6JacTu 3-el u 4-ou
comepxammux CH3-moMeH TIOJIMUIENTUMOHEIX Illellel paclHo3HalT TOT Xe
SOUTOI, 4YTO M l-asg miam 2-ad colepXxaumme CH3-OOMeH IIOJIUIIENTHIHEE
Lenu, OynmetT o0pas0OBHEBATHCA CMeECBH Ig-IOOOBHEIX MOJIEKYII,
ofJlajaKiiux CcrhoeumMpmuuHocTeldo K AB wm AA, wmwinm AB wm BB. TaxkuMm
obpas3oM, Takxe IpelyCcMaTpMBaeTCsa CIOCOO IO U300peTeHM©, I'Ie
SOUTON-MUIIEHL, pPAacClO3HaBaeMul BapMabeJIbHEMM oOJjlacTaMM 3-er u 4-
oM comepxamyx CH3-moMeH MNOJMUIENTUAHHX lellel, SABJIAeTCS TaKuM Xe,
KakKk ¥ DIOMUTON-MMUIIEHBL, pPacllo3HaBaeMell BapuabeJibHOM ofjacThio 1-oM
WM 2-o¥u comepxammx CH3-IoMeH HOJMIENTHIHHX Lellel.

Ipyrom 3amaden HacToAmWeTo n300peTeHUusd ABJIAETCH

InpenocCcTaBJIeHME CpellCTB U CriocoBoB OJid IIOJIYUYeHUd OIlpeneJIEHHBIX
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cMecen 6MCH€HM®MH€CKMX AHTHUTEeJI U MOHOCH@HM@MHGCKHX AHTUTEeJI B

KyJILTYypPe OTIOeJIbHHX KJIeTOK. HeorpaHMUMBAKIKM [IPUMMEPOM TaKou
cMecu C TOYHO OIpeneJIeHHEM COoCTaBOM ABJIAETCHA CMecChb
OucrnenndmUUue CKmMUx aHTUTEJI Cco CIeUMOUUHOCTHIO AB u

MOHOCIHIEUUPUUECKUX AHTUTEJ CO CIeUMOMUHOCTBI AA. NpyTUM IIPMMEPOM
ABJISETCH CMEeCh OUCHeUUIUUIeCKMX aHTUTEJ CO CHelUudUUIHOCTREI AB u
MOHOCIeUIUPUUECKMUX aHTUTeJI CO ClIeuudmuHoCTbio BB. IpyTUM IIPUMMEPOM
ABJISETCHA CMecChb OUCHeUUPUUEeCKUX aHTUTEeJI CO CHeUMPUUHOCTLI AB wu
MOHOCIIeIndMUUIeCKUX AHTUTEJI co CreumMOUUHOCTLIO CC. BHOBE,
IpenlouTUTEeJIbHO IMIpedyCcMaTpUBaKRTCA CpelcTBa M CIHOCOOB, KOTOPHE
obecreuMBamT CMeCHU IIPeldCTaBJIAKIUX MHTepec aHTUTeJl C 10 MeHbIlel
Mepe 90%, OoJee NPeONoOUTUTEJILHO I10 MeHblel Mepe 95% m Haubojee
OpeONOUTHUTENBLHO IO MeHbIel Mepe 97% mam maxe ©OoJiee 99% xellaeMBIX
aHTUTEJ.

B rnpyroM BapMaHTe OCYIEeCTBJIEHMA IIpelycMaTpuBaeTCsa CIocod
no m3obpeTeHun, I'IOe BapuadeJibHHe o06JacTu 1-0oM M 2-0M coIepXallx
CH3-moMeH TOJUIIENTUIHHX Lellel pPaclo3HalT OOMH M TOT Xe SINUTOII-
MUIIeHL, B TO BpeMsa kKak BapuabenbHble o6JgacTtu 3-ent u  4-om
comepxamux CH3-IoMeH TIOJMIIENTUIHHX Lellel pPaclo3HalT BTOPOM
SOUTOII-MUIIEHE, KOTOPHM OTJIMYaeTCH oT SOUTOIa—MHUIIEHHU,
Pacrnos3HaBaeMoTo YKaBaHHHEMM 1-0M U 2-o¥ BapuabeJbHBEMM OBJIaCTsIMMA.
STo HNpuBeleT K NPpeyMylleCTBeHHOM MNPOOYKIMM MOHOCIeUMdMUuecCKUx Ig-
IIOOOOHHEIX MOJIEKYJI, obJamawniux Jmbo chneuudmrmuHocTbid kK AA, Jwmbdo
crelndnuHOCTRI K BB. 0O0Opa3oBaHMe OUCHEeUMIUUECKUX I1g-TIO0HOOHEIX
MOJIEKYJI CHMWXaeTCsS WM Oaxe YyCcTpaHseTcd. B HeCKOJLKMX BapMaHTax
OCYMEeCTBJIEHUS ABJIAeTCS IIPeOlIoUuTUTeJIbHEM OPpOIYyLMPpOBaHMEe CcMecel
MOHOCIIeINdUUIEeCKUX aHTUTEJI B OOHOM  KJIeTKe, a He cMecen
BucnenndprMueCcKmUx aHTUTEeJI. Hanpumep, 3TO ABJIAeTCH
OpennouTUTeJIbHEIM, KoI'ga ABJILIeTCsa XeJlaTeJIbHBEM CllMBaHMe IOBYX
UIOSHTUUHEX MOJIeKYJI-MUIIeHeM, WM KoT'Da IBEe MUIIEHM PacClIOJIOXEHH
CIIMIIKOM HaJleko IpyI OT IOpyTra Tak, UYTO OHM He MOTYT CBA3HBBATLCHA
OOHUM frucneundprueCcKmM AHTUTEJIOM. Taxxe MOXeT BHITE
OPennouTUTEJILHEIM IIOJIyUdeHMe CMeceM MOHOCHeUUPUUeCKUMX aHTUTeJI B
eIVHUYHOM  KJIeTKe, IIOCKOJIbKY CMeCb MOXeT CUMTaTbCAa  eIVMHBM
TepalleBTUUECKMM TIIPOOYKTOM. B @maHHOM 06JacTu TepaleBTHUUYeCKas

9®®GKTMBHOCTB n 0e30I1aCHOCTD PasJIMYHEX MOHOCHGHM@quCKMX
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aHTUTEJI YyXe OvbJla IOoKa3aHa, W OBJIO IIOJIYUEeHO pa3pelleHue IJid
BHIIyCKa B nponaxy . Taxkum oBpasz3oM, [IOJIyUYEeHM e cMecen
MOHOCIEUUIUUIECKUX AHTUTEJI B OOHOWM  KJIeTKEe OymeT  YIpPOWaTh
uccienopaHre S0OeKTUMBHOCTM U 0e30MaCHOCTM HECKOJBKUMX  TaKUX
cMecel UM CHUBUT YyCUJIMS UM 3aTpaTH Ha paspelleHre KOHTPOJUPYIMETo
opraHa ¥ IIpoM3BONCTBO. ODHAKO B HaCTOdllee BpPeMsd He CylleCTBYyeT
crnoco®osB, OOCTYIIHEIX oJis [IOJIyUYeHU a KOHKP & THEIX cMecen
MOHOCIeUIUPUUECKUX AaHTUTeJI B OIHOM KJIeTKe, roe ofOpaszoBaHUE
frcneunudmuUueckmMx I[MOOOUHHX IIPOOYKTOB CHIMXEeHO IO MeHee ueM bL%.
Opyrol 3Bajauel HacToAmeIro u30BpeTeHMd ABJISETCS IpelocTaBJIeHUE
CpeICcTB ¥ CIOCODOB o4 IMOJYYeHMS TaKux CMeceyM C olpeldelleHHBEM
COCTaBOM M3 TOMOIOMMEPHHX aHTUTEeJ B eIVMHMYHEX KJIeTKax, IIe
oBpa3zoBaHre OUCIEeUUPUUECKUX AHTUTEJI CHMXEHO IO YPOBHA MeHee b5%.

TaxkmuMm obpasoM, crioco® B COOTBETCTBUMA c HaCTO AlMM
nz3obpeTeHreM ABJIAeTCA IPUIOIOHEIM IJIA IIOJIyUeHHud JodOoM KeJlaeMou
cMecu oucrneunudmrue CKmUx n/ i MOHOCIeIUPMUECKUX Ig—-nIomoOOHEIX
MOJIEKYJI. BHOBB, HABJISETCSH BO3MOXHHM MCIIOJIE30BaHME IOIIOJIHUTEJIbHEIX
MOJIEKYJI HYKJIEMHOBOWM KMCJIOTEH, HalpyMep, KOIMPpYIMUX 5S5-HII ¥ 6-0M
(m 7-om m 8-oM UM T.O.) comepxamuy CH3-moMeH MOJUIENTHI, OJID
[IOJIYUEHMSA CMeceM C OIpeleJIeHHHM COCTaBOM, colepXammx 0oJjiee IBYX
PasJIMUHEX I1g-TIOOOOHEIX MOJIEKYJI.

[lpennouTmUTeJIbHO, B cIHocofe B COOTBEeTCTBMM C HaCTOLAIMM
n30bpeTeHreM MCIIOJIL3YIOT 10 MeHbIeM Mepe nBa CH3-moMeHa, KOTOpPHIE
comepxatT 10 MeHbIIeMn Mepe oOOHY KOMOMHAaLIMIO My Tallli,
nIpenyCcMaTpUBaeMBIX HacToAmMM  M300peTeHueEM. C [IOMOMBK  3TUX
MyTalui QOPMUPYIOTCS HOBHE ClHelupMuecKMre B3aMMOOEMCTBUSA MeXOy
nBymMa CH3-moMeHaMyM. OTHM MyTaluMM B COOTBETCTBMM C HACTOSIMMUM
n300peTeHreM OoJiee MMONPOOHO PacCMOTPEHH HUXKE.

TepmmH "Ig-nnomoBHad MoJekyJsa', KaK MCIOJNB3YRT B paMkKax
n3obpeTeHUsa, O3HaudaeT OeJIKOBYK MOJIEKYJY, KoTopas o6JaIaeT IIo
MeHbBIIeV Mepe OINHMM HOOMEHOM MMMyHOTJIOOyJMHa (Ig). VYkKazaHHasga Ig-
nonoOHas MOJIeKyJla COINEPXUT II0CJIeNOBaATEJIEHOCTE, MWMEKRMyKn OYyHKIINM
10 MeHbmeM Mepe CH3-mpoMeHa UMMMyHOTJIOOYJIMHa, NIPEeOIOUTUTENILHO
[IOCJIEOOBATEJIBHOCTE comepxuT CH3-momeH IgGl. BeJIKOBHE MOJIEKYJIHL,
KOTOpHEe o6JamailnT 10 MeHbmeV Mepe CH3-goMeHOM, MOTYT OHTH Oajiee

CHaOXeHE oIipeneJIe HHEIMI CB A 3EIB alolllVIMM JacCTAMI . CH3-moMeHE I10
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HaCTOAIEMY n300peTeHnn, comepxamme CpencTrBa oJis
IperMyIeCTBEHHOTO oBpa3oBaHUA nap, TaKMM oBpaszoM, MOXHO
VCIIOJIE30BATE OJIA [IPEeMMYIIECTBEHHOT'O OOpa30BaHMA Ilap Mexny IOBYMS
comepxamyMy CH3-moMeH OeJIKOBEIMM MOJIeKyJlaMM OJIS KOHCTPYUPOBAaHUSI
XeJlaeMBIX reTepOIVMEePHEX CB A'3EIB AKX MOJIEKYJI NI cMecen
CBA3HEBAKIMX MOJIEKYJI. CBA3BBaIMe UYacTU, KOTOPEE MOI'YT OHTH
BKJIOUEeHH B colepxamme CH3-momMeH  OeJIKOBEE  MOJIEKYJIH, MOTYT
IpencTaBJIaTs coboM Jiodyl CBA3HBAKIYID CTPYKTYPY, BRJOUAasg, HO He
OTpaHMUMBafACh VMM, OOHOIIEIIOUEeUHEEe Fv, OOHOIIeIIOUeUHEEe WU
TaHIeMHBe OuaHTuTeJla (TandAb®), VHH, Anticalin®, Nanobody®,
BiTE®, Fab, ek C AHKVPUHOBEIMM  I[IOBTOpamMu wmim DARPIN®,
Avimer®, DART, TCR-ntogof®HOe aHTuTeJio, Adnectin®, Affilin®,
Trans-body®, Affibody®, TrimerX®, MicroProteins, Fynomer®,
Centyrin® I KALBITOR®. B NpedlIouTUTeJIbHOM BapMaHTe
OCYyMeCTBJIEHMS CBA3HBBAKIME YaCTU MNPeOCTaBJIAT cobol BapuadeJibHBE
objacTy aHTUTeN (T.e. koMmOuMHauum VH/VL). BapuabelsbHbHe 00JIaCTH,
KOTOPHE ABJAKTCA dYacThl comepxammx CH3-1oMeH IIOJIUIIENTUIHBIX
lerney, IOpeOloUuTUTEeJSIbHO MMelT ofmyil JeTKyl lelb. B »ToM ciydae
OTJINYATCA TOJBKO VH BapmabeJIbHHX o00JlacTel, B TO BpeMsa Kak VL
BO BCeX BapuabeJIbHHEX o00JlacTaxX ABJIAKTCSH [0 CYIeCTBY OIVMHAKOBHMHA.

AJIbETEPHATUBHO I IOOIIOJIHUTEJILHO, K CH3-pmoMeHaMm infe)
HacTodmeMy M300peTeHMIO MOXHO I[IPUCOEOMHATE CclocofaMy UHXeHepUn
opyrue MOJIEKYJIH, BKJIOUA A LUMTOKMHEI, TOPMOHEHI, PacTBOPUMEIE
JIMTAaHOH, PeLelTOPH U/WMiIX IellTUIH.

B 0OoJjlee NOpeldlouTUTEJIbHOM BapMaHTe OCYmeCTBJIeHMS YyKas3aHHAaA
Ig-nmomoBHas MOJekyJjla COIEePXMT IIOJIHOPpa3MepPHEM ocToB Fc. B
HamboJiee MpPenlIouTUTeJIbHOM BapMaHTe OCYmeCcTBJIeHUMA I[g-TIOOOoOHHE
MOJIEKYJIE MPeNCcTaBJIgT cobo¥ aHTuTelJa. BapuabesbHBEe 00JIaCTU BTUX
AHTUTEJI NPellloUuTHUTeJILHO objlajailnT obmel JIeTKOoM Lelbl, OIHAaKO OHU
MOTYT pasz3JndyaTbcsa B ux VH-objnacTtax. TepMmmH "aHTHTeJo", Kak
VCIIOJIE3YIT B paMKax M300peTeHMd, O3HauaeT OeJIKOBYK MOJIEKYILY,
IpMHAOJIEXalyln WMMYHOTJIODYJIMHOBOMY KJlaccy  OeJIKORB, coepXxalyn
OOVH WJIM HECKOJIBKO IOOMEHOB, KOTOPHE CBA3HBAKT BSIOMUTOI Ha
aHTHUTeHe, T'Ie TaKye IOMEeHH IMIPOUCXOOAT M3 BapuabelbHOM o0BJaCcCTHU
aHTHUTeJla WM ofbJamalT T'OMOJIOTMEN IIOCJeIdOBaTEeJIbHOCTM C HeMu.

AHTHUTeJIa M3BEeCTHE B OaHHOM’ obrlacTu n BRJIIOY AT HEeCKOJIBEKO
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M30TUIIOB, Takux kak IgGl, IgG2, IgG3, IgG4, IgA, IgD, IgE wm
IgM. AHTHUTEJIO IO U300peTeHMI MOXeT NpeICTaBJIATL cobor Jmwdon U3
BSTUX MB0TUIIOB MJIM MX O(QYHKIMOHAJILHOE MNPOM3BOOHOE U/UIM GpaTMeHT.
B NpelnouTuTesJIbHOM BapMaHTe OCYUIEeCTBJIEHMA IIOoJy4danT Ig-IIOoOOOHEE
MOJIEKYJIE, KOTOPHE I[NpelcTaBjgaiT cobor aHTUTeJa I1gG-M30THUIE,
I[IOCKOJIbKY IgG-aHTHTeJla, HalpuMep, HuMelT 0oJjiee NOIUTEJIbHOE BpeMd
IIOJIYXM3HM I10 CPAaBHEHUIO C aHTUTeJlaMy OPYIUX WU30TUIIOB.

AHTHUTeJIa, IOJIydeHHEe crocobaMyM B COOTEBETCTBMM C HACTOAIVM
n300peTeHNEMN, MOTYT VIMEThb [IOCJIENOBATEJIEHOCTHU JO0TO
IIPOUCXOXIOEeHUSI, BKJOUAS I[IOCJIeOOBATEeJILHOCTYM MBEIOM U UeJloOBeKa.
AHTHTEeJIa MOTYT COCTOATE M3 MOCJEeIOBATEJILHOCTEN, MWMelmMX TOJBKO
OOHO IIPOUCXOXIEeHMe, WM OHUM MOI'YT MMETh IIOCJIeHOBaTeJILHOCTH,
nMepmre 0OoJiee OOHOTO I[IPOUCXOXOeHMs, C oO0pas3oBaHMeM, HaIlpUMepP,
XVIMEPHEIX VI T'YMaHU3UPOBaHHEX aHTUTE . A”uTuUTEJAa 0Jisd
TepalleBTUUEeCKOI'O [IPUMEeHeHUd, IIPelllOUTHUTEeJIbLHO HaCTOJIBKO CXOIHH C
IPUPOIHEMM aHTUTEeJIaM/  MHIOIMBUIYYMA, nonBepraeMoro JIEUEeHN,
HaCKOJIBKO 2TO BO3MOXHO (HalopuMep, aHTUTeJla 4YeJioBeKa OJd JIomeu) .
CBA3HBaHNKE aHTUTeJIa MOXET OBITH BHpaXeHO B BeJIMUYMHaxX
crneuuomuuyHocT U adbdmHHOCTM. CHeuMPMUHOCTEL OIpenesidgeT, KaKou
QHTUTEeH WM eT'0 SBIWUTOI CBA3EBaeTCAd CBA3HBAKIMM  ITOMEHOM.
APOMHHOCTEL ABJISAETCS MEepOoM IIPOUYHOCTM CBABHBAHMA C KOHKPETHHM
AHTUIEHOM WMJIM SHOUTOIOM. ClHelMdprMuecKoe CBA3BBaHME OIpenesidlT Kak
cBA3LHBaHMe ¢ abdmHHOCTRI (Kp) 1o MeHbmel Mepe 1x1075 M, 6oJee
npenanouruTeysHo 1x10°7 M, OoJee NPenlouTUTeJILHO OoJjiee 1x1072 M.
Kaxk nOpaBwmio, MOHOKJIOHAJIBHEE aHTHUTeJla NIJA TepaleBTUUYeCKOT'O
nprMeHeHus ob6jnanainT addMHHOCTBI BIJIOTH no 1x10710 M wuimm naxe
Brmme. TepMrH "aHTHUIreH", KaK MCIOJB3YIT B paMkax M300peTeHUd,
O3HavaeT BeEWleCTBO WM MOJIEKYJY, KOTOPHE IIPM BBEIeHMM B OPI'aHU3M
3aldyCcKalT OPOIOYKIMI aHTUTeJla MMMYHHOW CHUCTeMOM. AHTUIEH, Ccpelu
IpOoUMx, MOXET IIPOUCXOIMTH W3 IIaTOT'€HHHX OPITaHM3MOB, OIIYyXOJIEBHX
KJIETOK WM OPpYyIUX abeppaHTHHEX KJETOK, M3 TallTeHOB WM OaxXe U3
COOCTBEHHEX CTPYKTYP. Ha MOJIEKYJIAPHOM YPOBHE aHTUT'eH
XapakTepusyeTcad CIOCODHOCTBI OHTH CBA3aHHEM aHTUI'eHCBI3EBaIUM
y4acTKOM aHTuTeJla. Takxe "aHTUIeHOM" MOTYT CUMTATbCS CMECH
AHTUIEHOB, T.e. KBaAJIMOMUUPOBAHHOMY CIelMallMCTy OyImeT IIOHATHO,

UTO MVHOI'Ia JIM3aT OIIYXOJIEBEIX KJIETOK WJIM BHPYCHEE UWYaCTMIOBE MOI'YT
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OHITE yKaz3aHeH kKak "aHTuren", B TO BpeMa KakK Takoum JmM3arT
OIIYXOJIEBHX KJIETOK MWK IIpellapaT BUPYCHEX YacTUl, COCTOUT U3
MHOXEeCTBa aHTUIEHHEX OeTepMMHaHT. AHTUITEH COOEPXUT IIO0 MeHblen
Mepe OOMH 5SIUTOII, HO uyacTo bHoJjee. TepMmH "souTon", KakK
VCIIOJIE3YIT B paMkax Ku300peTeHusa, O3HauaeT YacTb aHTUIeHa,
KOoTOpad pacros3HaeTcd VIMMYHHOM cucTeMoMn, B YacTHOCTH,
aHTUTeJlaMM, B-kJjeTkaMM WIM T-KJeTKaMM. XOTS OOBUYHO I10oJlaranT,
UTo SIIVTOIIE IIPOUCXOOAT us3 HeCcOOCTBEeHHEBX BeJIkoB,
[IOCJIeOOBATEJIbHOCTHY, [NIPOUCXOIOAMME M3 XO3AMHa, KOTOPHE MOTYT
pacro3HaBaTbkCHa, Takke KJIaCCUPULUMPYIT KaK SIMTOIH.

TepMrH "CH3-moMeH" XOpomo M3BeCTeH B HOaHHOM ofJjacTu.
CrpykTypa 1gG uMMeeT UeTHpe LelM: OBe JIeTKMX Lelr M IBEe TIKEeJHX
LIenr,; KaxIoas JeT'kKad Ienbk MMeeT OBa IOOMeHa: BapuabeJlbHad U
KOHCTaHTHasa obJjacTes Jerkom uemnm (VL m CL), M Kaxmasda Taxesas
llellb MMeeT UYeTHpe IOoMeHa: BapMuadeJIbHEM IOMeH TaxeJon uenu (VH)
¥ TpM KOHCTAHTHEIX IOMeHa TsaxeJion uernm (CH1, CH2, CH3). O0fjlacTb
CH2- u CH3-momMmeHa T IXeJION nenu HasHBAaT oBJIaCcTh Fc
(KpUCcTaIM3ylmumcsa QparMeHT) , Fc-dparMeHTOM, Fc-ocToBOM WM

npocto Fc. MoJyekyyga I1gG nOpencrTasjfgeT coboll TIeTepoTeTpaMep,

VMenmr — IOBe TSKEJIEIX — Lelu, KOTOPHEE  YyIOepPXMBATCA  BMeCTe
OUCYJIbOUOHEIMY CBA3AMM (—-S—-S—) B MAPHUPHOM 0BJaCTM U IOBYyMA
JIeTKVIMM LHernaMmn . T spxeJise Lenm OUMEPUBYITCS [IOCPEenCcTBOM

B3aMMOIEMCTBUM Ha IIOBEPXHOCTM KOHTakKTa JgoMeHoB CH3-CH3 wu
[IOCPpeICTBOM B3aMMOIOEMCTBUM B mMapHUpHOM ob6jgacTu. KoJmuuecTBO
OUCYJIIEQUIOIHEIX CcBA3eM B MapHUPHOM oBacTu BapbupyeT cpenu
[IOIOKJIACCOB MMMYHOTJIOOYJIMHOB (Papadea and Check 1989). Fc-
bparMeHT MOJIEKYJIEl MMMYHOTJIODYJIMHA IIpelcTaBJigeT coboM OuMep IBYX
C—-KOHILEBHX KOHCTAHTHEX ofJjlacTel, T.E. CH2- wm CH3-moMeHOB,
TaXeJoM lenu. CpelIr ero (U3UOJOTUUYECKMX OQVHKIUM HaxXOOATCH
B3auUMOIEeNCTBUS C cCUCTeMOM KOMILJIEMEeHTa U C OIIpeneJie HHEIMU
pelLenTopaMrM Ha IIOBEPXHOCTM PazJIMUHEIX KJIeTOK. WM3BeCTHO, UTO
B3auMoIecTBMUA Mexnoy CH3-moMeHaMM »OBYX MHIUMBUOYAJBLHHX TIXKEJIHX
lemney uUIpalkT BaxXHY POJIb B 3allyCKe OMMEepU3alluM TIKeJIHX Lelel.
TakuM ob6pasoM, CH3-IOMEeHE KOHTPOJUPYIT acColMallMio TSXeJIEX lelen
aHTMUTeJla, W W3BECTHO, UYTO IIOBEPXHOCTHL KOHTakTa Mexny CH3-

JOMEHaMIM COIOEepPXUT Bojiee 20 KOHTAKTHEIX OCTATKOB M3 KaxXIoM nermv,
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KOTOPHE YYaCTBYIOT BO B3amMomencTBumM CH3-CH3 (Deisenhofer J.,
Biochemistry 1981(20)2361-2370; Miller S., J. Mol. Biol.
1990(216)965-973; Padlan, Advances 1in Protein Chemistry 1996
(49) 57-133) . TakuMm oBOpaszoM, BapMaHTH CH3 1[0 HacTodlleMy
M300pEeTEeHN MOXHO MCIOJB30BaTL BMeCcTe C OPYI'MMM OOMeHaMM
AHTUTEeJ IOJIA I[IOJIYYEHMA I[IOJIHOPAa3MEPHEX aHTUTEeJI, KOTOPHE ABJIAKNTCH
JMbo OBucrneumnpnuuecKmuM, Jmnbo MOHOCHelUudmuecKuMr. CHeludrMUHOCTD
aHTUuTeJa, onpenmeyideMas KoMOMHaluamy VH/VL, Kak IIpaBWUJIIO, He
BJIMSAEeT Ha IOoBeleHMe IOVMMepM3allMM TEKeJHX lLenel, obeclneunBaeMoe
noMeHamyu CH3.

TepMMHE "KOHTAKTHEIM ocCTaTok", "KOHTakTHas aMMHOKMcJIoTa",
"ocTaTok TIOBEPXHOCTM KOHTakTa" ¥ "aMMHOKMCIIOTa TIOBEPXHOCTU
KOHTakTa", KaK MCIOJbB3YyRT B paMkKax Hn300peTeHMd, KaK IIpaBUIoO,
OTHOCUTCSA K JIOOOMYy aMMHOKMCIJIOTHOMY OCTAaTKYy, I[IPUCYTCTBYKIEMY B
CH3-moMeHe, KOTOPHM MOXeT OHTL BOBJIeUeH B KOHTAKTH Mexnoy
IOMeHaMM, UYTO MOXHO OIpPeleIATh C IIOMOmMBK TEXHOJIOTUM, WM3BECTHEHX
B IaHHOM o0O6JlacTM, B TOM UMCJIe IIyTeM BHUMCIJIEHUMS HOOCTYIIHOM IJIA
pacTBOpPUTENIA IJIomanM I[noBepxHocTM (ASA) ocTaTkoB CH3-moMeHa B
IIPUCYTCTBUM M B OTCYTCTBMe BTopoM uLenu (Lee and Richards J.
Mol. Biol.1971(55)379), ©1©mHoe oOCTaTkM, KOTOpPHE HOEMOHCTPUPYIT
pa3HocTe (>1 A?2) B ASA Mexny IOBYMH pes3yJbTaTaMy BHUUCIIEHUM
UOEeHTUOULUUPYIOT Kak KOHTaKTHEIE OCTaTKM. NoeHTUuOUUUPOBaHHEE
KOHTAKTHHE OCTATKM BKJIOUAT OCTATKM B IHoJioxeHMax 347, 349, 350,
351, 352, 353, 354, 355, 356, 357, 360, 304, 366, 368, 370,
390, 392, 394, 395, 397, 399, 400, 405, 407, 409, 439 B
COOTBETCTBUM C CUCTeMOoM HyMepaluum EU (Tabiauia A) .

Tabmuua A

Hepequb OCTaTKOB IIOBEPXHOCTM KOHTaKTa CH3-moMeHOB

OCTaToOK IOBEPXHOCTU KOHTakKTa KoHTakTHpyKmMe OCTaTKM B LIENU
B Lenu A B

Q347 K360

Y349 5354, D356, E357, K360

T350 5354, R355

1351 1351, P352, P353, S354, T366

5354 Y349, T350, L351
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R355 T350

D356 Y349, K439

E357 Y349, K370

K360 Q347, Y349

S364 L368, K370

T366 L351, Y407

1368 S364, K409

K370 E357, S364

N390 S400

K392 1398, D399, sS400, F405
T394 7394, V397, F405, Y407
P395 V397

V397 T394, P395

D399 K392, K409

S400 N390, K392

F405 K392, T394, K409

Y407 T366, T394, Y407, K409
K409 L3608, D399, F405, Y407
K439 D356

KOHTakKTHEE OCTaATKM Ha I[IOBEPXHOCTUM KOHTakTa CH3-CH3 wMoryT
IpencTaBaATh coBou Jnoo aMVHOKMCJIOTEL, KOTOPEHE ABJIAITCA
3apsSXeHHEMM, JIMOO aMMHOKMCJIOTHEE OCTaTKM, KOTOPHE ABJAKNTCH
HeVTpaJlbHEIMM. TepMrH "3apsSKeHHBEM aMMHOKMCIIOTHEM OCTaTOK" WIu
"3apsSKEeHHBEM OCTaTokK", KakK MCHOJb3YT B paMKax u300peTeHUd,
O3HavaeT aMMHOKMUCJIIOTHBEIE OCTaTKM C DBJIEeKTPUUECKM 3apsKeHHBMU
BOKOBEIMU LienamMr. OHM MOTYT MOPelCTaBJATE coBOM JIMOO MIOJIOXUTEJIBEHO
3apsXKeHHEHEe OOKOBHEe L€y, TakKMe KakK Leny, IIpUCYTCTBYyKIMe B
apruunuHe (Arg, R), TucTuomHe (His, H) wm JjmsuHe (Lys, K), Jsaubo
OHM MOTYT MNpPeAdCTaBJIATL COOOM OTpMUATEJBHO 3apSXeHHEHEe OOKOBHE
neny, Takue Kak ILeld, IPUCYTCTBYKIME B acClapalMHOBOM KUCJIOTE
(Asp, D) m DJayTaMMHOBOM KucjoTe (Glu, E). TepmuH "HelTpaJlbHHEMN
AMMHOKMCJIOTHEM OCTAaTOK" WMIM HeWTpaJlbHHIL OCTATOK, KaK MCIOJb3YIT
B paMKax u300peTeHMs, OTHOCUTCA KO BCeM IOPYI'MM aMMHOKMCIIOTaM,
KOTOPEE He ConepXaT 3JIeKTPUUeCKM 3apsSXKeHHHX OOKOBHX Lelel. OTHu

HelTpaJlbHEE OCTAaTKM BKJIOYAKT cepuH (Ser, S), TpeoHuH (Thr, T),
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acnaparme (Asn, N), nayrammH (GLu, Q), umcrtemH (Cys, C), DJIMUUH
(Gly, G), mnpomun (Pro, P), amsmaumH (Ala, A), BawmH (Val, V),
M30JIeMLIMH (Ile, I), JleylumuH (Leu, L), MeTMOHMH (Met, M),
bennmasauuHd (Phe, F), TuposuH (Tyr, Y) u TpunrtodaH (Trp, T).

TepMrH "MOBEPXHOCTH KOHTakTa CH3-CH3" wmium "HOBEepPXHOCTH
koHTakTa", "mapa CH3-CH3", "HOBepPxXHOCTH KOHTaKTa IOMEeHOB" WM
[IpOCTO "TIOBEpPXHOCTH KoHTakTa", Kak MCIIOJIE 3YIOT B paMKax
n300peTeHnsa, OTHOCHMTCA K accouMaluumM Mexny OByMsa CH3-momeHamm
OTIeJIbHHX comepxamux CH3-moMeH IMIOJIMIIENTUMIOOB, KOTOopasa SBJISAETCHA
pPe3yJLbTaToOM B3auMMOIOEMCTBUSA AaMMHOKMCJIOTHEIX OCTaTKOB, T.e. IIO
MeHbIlel Mepe OIHOTO B3aMMOOEeMCTBMA MeXOY AaMUHOKUCIIOTOM IIepBOTO
CH3-momMeHa u aMVHOKMCJIOTOM BTOPOTO CH3-nmomMeHa. Takoe
B3auMOIeCTBME OCYIEeCTBJISeTCsa, HalpuMep, IIOCpelICTBOM BaH-Iep-—
BaaJlb COBHIX cui, BOIOPOIHEIX cBAaszen, OTIOCPEelY EMBIX BOIOOM
BOIOOPOIHEIX cBa3el, COJIEBHX MOCTUKOB MJin IPpyTUX
DIIEKTPOCTATUUECKUX CHUJI, CHUII TIPUTIKEHMS MeXIy apoMaTUdeCKUMU
OOKOBHMM lLlenaMmu, o00pas0BaHUA IUCYJILOUMOHHX CBA3eM WIM »OPYIUX
CUJI, M3BECTHEIX CHelMaJMCTy B OaHHOM o6JacTu.

Kak mMCHoJb3yoT B paMKax W300peTeHMd, YyKasz3aHHHE CpelncTBa
OJIg IperMylleCTBEeHHOTO of0pasz3oBaHMUsA IIapbkl MeXOy IIepPBEIM UM BTOPHM
comepxamumMy CH3-moMeH MOJIUIIENTUOaMM M YKa3aHHHEMM TPEeThbUM U
UeTBEepThM conepxamyMm CH3-moMeH [IOJIUIIEN TU I AMA MOT'YT
opencTaBJaTs cobol Jobue cpelcTBa, M3BeCTHHEe B IaHHOM 00JIacTH.
B omHOM BapMaHTe OCYIeCTBJIeHMS II0 MeHblleM Mepe oIoHa MoJieKyJa
HYKJIEMHOBOWV KUCJIOTH KoIupyeT CH3-moMeH, KOTOPHE COIOEPXUT B
[IOJIOXEHVM KOHTaKTHOTO OCTaTka OOJIbIIOWM aMUMHOKMUCIJIOTHHM OCTaTOK
(T.e. "BocTyn" wmam "BHOYKJOCTL"), HalpuMep, Takouwm kak R, F, Y,
W, I mimm L, B TO BpeMs Kak II0 MeHbllel Mepe oOIHa IOpyTrasd MOoJekKyJa
HYKJIEMHOBOWM KUCJOTH KoIupyeT CH3-moMeH, KOTOPHBM COIOEPXUT B
[IOJIOXEHWUH , KOMILJIEMEHTapPHOM KOHTaKTHOMY oCTaTKy, HeBoJILION
AMMHOKMCJIOTHEIL OCTaTOK (T.e. "nmojocTe " MM "yvoaydaenHue") ,
HaopuMep, Takom kak G, A, S, T wmim V. IlojgyuyeHHble CH3-moMeHEH
IpennouTUTEeJIbHO oBpa3zynT napy opyT C OIPYyT'OM  BCJIEOCTBUE
IPOCTPAHCTBEHHOM KOHQOPMAalMM YKa3aHHHX KOHTAKTHHEX aMMHOKMCIIOT.
TexHOJIOTUSA "BEHICTYII-B-IHoJiocTu" BoJlee IoOpoBHO OonmMcaHa B

HacToAdmeM OIIMCaHMM  BHIIE . B cJenyoleM EBapMaHTe OCYIeCTBJIEHUA
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HaCTOAMETO n3obpeTeHmnsd 1o MeHbIen Mepe OIOHa MOJIeKyJIa
HYKJIEMHOBOV KMUCJIOTH KoIupyeT CH3-moMeH, KOTOPHEM COIOEPXUT B
IIOJIOXEHVM KOHTAKTHOTO OCTaTKa, KOTOPHM eCTeCTBEHHEM o00pasoM
3apAXeH, T.e. MMeeT eCTeCTBeHHEM o0pasoM BCTpeuawnmueca K, H, R,
D mnum E, aMMHOKMUCJIOTY, KOTOpasd Tellepb CONEePXUT IIPOTUBOIIOJIOXHEIM
3apgn IO CpaBHEHMI0 C IOUMKMM TMUIIOM, B TO BpeMsa Kak I[I0 MeHbIeu
Mepe OoIOHa Ipyras MOJIeKyJla HYKJEMHOBOM KMCJIOTH KomupyeT CH3-
IOOMEH, KOTOPHM COOEepPXUT B IOJIOXEHUHN, KOMILJIEMEHTAPHOM
KOHTAKTHOMY OCTaTKy, KOTOPHM eCTeCTBEeHHEM o00pasoM 3BapsxeH,
aAaMMHOKMCJIOTY, KOTopas Teleph MMeeT I[IPOTHMBOIOJIOXHEMN 3apan  II0
CpaBHEHMIK C IOMKMM TUIIOM. IloJlydeHHBEIEe CKOHCTpPpyMpOBaHHEEe CH3-
IOOMEHEl MIPEenIouTUTEeJIbHO 00pal3ylnT Hapy Ipyl' C IPpYyT'OM BCJIEOCTBUE
[IPOTUMRBOIIOJIOKHEIX 3apAal0B YKa3aHHBIX KOHTAKTHHX aMMHOKMCJIOT, B TO
BpeMa Kak ofpasoBaHMe TIap Mexny MUIOIeHTHMYHBEMM CH3-moMeHaMm
CHWXEHO BCJIeICTBUE B3BJEKTPOCTATUUYECKOTO OTTalJIKMBaHMa. B OIHOM
BapMaHTe OCYIMEeCTRBJIEHMSA MCIOJb3YIRT MyTaumm CH3, Kkak omnomMcaHO B
EP01870459, WO 2009/089004, Gunasekaran et al (2010). B omHoM
BapMaHTe OCYIECTRBJIEHUS CPeOCcTBaMM IIPerMyIlleCTBEHHOT'O OOpa30BaHMA
map Mexny YKas3aHHBMU l-smMm u 2-BIM conmepxamyMu ~ CH3-momeH
MOJIUIIENTUOAMM  ABJIATCHA  aMUMHOKMCJIIOTHHE  OCTAaTKHU "priCcTYHIA" U©
"mojsiocTu" M CcpelcTBaMM OJIA [IPEUMMyINeCTBEHHOTO o0O0pa30BaHUA IIap
MeXITY YKa3aHHBMU 3-uM u 4 -pIM comepxamyMm CH3-momeH
IOJIMIIENTUIaMA ABJIATCSA AMMHOKMCJIO TH c MOIMPUUMPOBaHHEM
crnocofbaMr MHXEeHepuM 3apsaioM. llpedlouTUTeJIbHO, o0a M3 yKa3aHHHX
CPelCTRB @OJId IperMymeCTBEeHHOTO oO0pa30BaHMA Iap MexOy YyKas3aHHBEMU
l-emM m 2-pM conmepxamyvy CH3-moMeH NOJMIENTHIAMU M YKa3aHHBEMU 3-—
M ¥u 4-BM comepxamyMy CH3-moMeH MNOJIMIOENTUIaMM [IPeldCTaBJIST
coboM aMMHOKMCJIOTH C MOOMOUMUMPOBAHHHMM ClIocoOaMM UHXeHepPUM
3apAaI0M. B OIOHOM BapMaHTe OCYIEeCTBJIEHUA PasInUHEE
AMMHOKMCJIOTHEIE OCTaTKM MOOMOUUIMPYIT clocobaMy WHXeHepUM OJId
IpeMymeCTBEHHOTO O0pas0oBaHUAa Iap MexXxldy YKa3aHHEMM 1—-BEM M 2-HM
comepXxamyM/ CH3-nmomeH [MOJIMIIENTU I aMN 1o CpaBHEHMD C
AMMHOKMCJIOTHEIMM OCTaTKaMM, KOTOPEE MOIMOUIIMPOBAHH CclocobaMu
VHXEeHepUn IoJIs [IpeuMyIeCTBEHHOT O oBpa30oBaHUA nap MeXnay
YKa3aHHBEIMU 3-MM UM 4-pM colepxamymy CH3-moMeH INOJUIIeNTMmaMr. B

OCOBDEHHO IMNpenriouyTrTeJIbHOM BapPMaHTe oCcymeCTBJIEHMA  IIO MeHbIIen
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Mepe IIepBasd M BToOpasd MOJEKVYJIE HYKJIEeMHOBOM KMCJIOTH KoOMpyT CH3-
IOOMEHEL C HOBEIMU My TalVsaMA, npenycMaTpPUBaEMEIMA HaCTO AIUM
nz3obpeTeHreM. Kak O0oJjiee NOOPOOHO ONIMCAHO B HaACTOAMEM ONMCaHUU
HXe, HacTodllee M300peTeHMe OTHOCUTCS K HOBHM MyTauuam CH3,
KOTOpHEe ofecrneurBaiT I[IPOOYKLMI  OIpeleJIeHHEX [IpelCTaBJIARINX
MHTepeC OUCIeUMPUUEeCKUX I1Jg-MIOONOOHEIX MOJIEKYJI 0e3 CylleCTBEHHOT'O
KoJIMUuecTBa HexeJlaTeJIbHEIX (ODMMEpPHEIX ) [IOOOUHBIX MIPOOYKTOB.
Hacrosmee wuszobpeTeHMe TakXe OTHOCHUTCS K HOBHM MyTaumam CH3,
KOTOpHEe ofecneurBalT NPOOYKLUMI  OINpeleJIeHHEX [IpelCTaBJIARINX
MHTEepEeC MOHOCIeUMPUUECKMX 1Jg-NOoIOoDHEX MOJIEKYJI 0es3 CymeCTBEHHOTO
KOJIMUeCTBa HeXeJlaTeJIbHEX (OMMEepHBX) IM[IOOOUHEX MOIPOOYKTOB. TaKMM
obpaszoM, HABJAeTCI NPellloUuTUTeJILHEIM I[IPpMMeHeHMe II0 MeHblIlel Mepe
ooHOM M3 H5TUX MyTaumm  CH3 B COOTBETCTBMM C  HaACTOSMMM
n300peTeHMeEM.

TepMrH "nmosmnenTtun", "MMoIMIenTuIoHa A MoJiekyJa" WJIN
"MoJMIEeNnTUIHAS Lenk", KakK MCHOJIB3YyRT B paMkKax M300peTeHUusd,
OTHOCUTCH K LEIM ¥U3 aMMHOKMCIIOT, KOTOPHE KOBAJIEHTHO CBSA3aHH
yepes MNeNTUIOHHEe CBA3U. BeJikM, Kak OpaBuWJIOo, COCTOAT M3 OIHOM WM
HECKOJIbKMX MTOJIUIIEN TUIHEIX MOJIEKYJI. OnuH KOHel] KaXIooIo
[IOJIUIIEN T LA, Ha 3HBaeMB aMMHOKOHIIOM VI N-KOHIIOM, yMeeT
CBOOOOHYID aMMHOTPYNNY. IpyToM KoHell CO CBOOOOHOM KapBOKCUJIILHOM
TPYIINOM Ha3HBAaT KapOOKCUMJILHBEIM KOHIOM WM C—KOHIIOM. IIOJIMIIENITMIE
B COOTBETCTBMM C HaCTOANMM KM300peTeHMeM MOTYT I[IOIOBepraThbCH
IIOCTTPAHCJSLUIMOHHEM npolieccam u, HalpuMep, MOTYT OHTEL
TJIMKO3SUIIMPOBAHHEIMA . Taxum oBpasoM, comepxamme CH3-momMeH
[IOJIMIIENTUIOHEE LIENM II0 HaCTOdleMy M300peTeHuI OTHOCATCS K
IIOJIMIIENITUOHEIM 1LIellsM, KOTOPphe IO MeHblleM Mepe oxXBaTuhpBaioT CH3-
noMeH Ig ¥ KOTOPEHE MOTYT TIIOOBEPTraThbCAd I[IOCTTPAHCIISIMOHHEM
npoueccaM MOOUOUKALIUM.

TepMuH "MOJIeKyJla HYKJIEMHOBOM KMCJIOTH", KakK MCIOJIbL3YT B
paMKax WM300peTeHrd, OINPelelIdlnT KakK MOoJIeKyJla, colepXalmas Ilellb
HYKJIEOTUIORB, BoJjiee mOpemmnouTHUTessHO OHK wu/uiam  PHK. B OoOHOM
BapMaHTe OCYIEeCTBJIeHMI MCIOJNL3YIT OByxXlerodeuHyio PHK. B npyrmux
BapraHTax OCYIIEeCTBJIEHUA MOJIeKyJla HYKJIEMHOBOM KV CJIOTEL 1o
U300pEeTEeHNI0 COIEPXUT IPYyIMe TUIH CTPYKTYP HYKJEMHOBOM KMCJIOTH,

Hanpmumep, TakMe Kak croupans  OHK/PHK, MNenTUIHO-HYKJIeMHOBAad
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KMcJioTa (PNA) , 3aMKHYTasgd HYKJIEeMHOBasg  KHUCJIoTa (LNA) "/ mim
pubtosum. TaxkuMm oBpa30oM, TepMMH "MoJIeKyJla HYKJIeMHOBOW KMCJIOTH"
TakKXe OXBaTHBaeT ILelb, cComepxXallyl  HellpUPOOHHE  HYKJIEOTHUIEH,
MOOMOUUMPOBAHHEE HYKJIEOTUIH U/UJIM HEHYKJIEOTUIHEE CTPYKTYPHHE
BJIEMEHTH, KOTOPHE IMIPOABJIAKRT Ty Xe OQYyHKUMD, UYTO U IIPUPOIHEE
HYKJI€OTHUIEL.

Kpome ToTro, HacTodAmee wM300peTeHMe OTHOCUTCH K CIoCcody
[IOJIYUEHMS KJIeTKM-XO03AMHa OJIg OPOOYyLUMPOBAHMS IIO0 MeHbIleM Mepe
IOIBYX PasJIMUHBEIX I[g-TIOOOOHEIX MOJIEeKYJI, IIpMUeM clIoco® BKJIOUAET
CTaImuio BBeldeHMS B YKa3aHHYID KIeTKYy-X03fiMHa II0CJedoBaTeJIbHOCTeM
HYKJIEMHOBOWV KMUCJIOTEH, KOIUPYIIMX 10 MeHbIeM Mepe IIepByo, BTOPRYD,
TPETBID M UYeTBepTyk colepxXamyrn CH3-moMeH NOJIUINENTHMOHYK Ielb, IOe
1o MeHben Mepe IBe ns3 YKa3aHHBX mocjienoBaTeJIbHOCTEN
HYKJIEMHOBOM KV CJIOTE npenocTaBJIeHH co CpencTBaMn oJis
IperMymeCTBEHHOTO oOO0OpasoBaHMUAa Iap Mexldy VYKa3aHHHEMKM IIePBEM U
BTOPEIM colepxamymyu CH3-OOMeH IMOJIUMIIENTHUIaMM M YKa3aHHEMY TPETHBUM
VI UETBEPTEM colepxamymy CH3-moOMeH M[OJIMIIENTMIAMM, I'Je YKa3aHHHE
IOCJIeIOBATEJILHOCTU HYKJIEMHOBOM KMCJIOTH BBOIOAT II0CJEeIOBaTEJILHO
WV OIOHOBPEMEHHO.

Clle oymomrM acCIleKTOM HacTOAmero nz3obpeTeHms ABJISAEeTCSA
npenocTaBJieHNe criocoba [IOJIyYeHU g KJIETKU—-XO34MHa oJis
NPpOOYUUMPOBAHUSA  TeTepoluMMepHoM  Ig-NomoBHOM  MOJIEKYJIH, npryeM
crnoco® BKJIOUaAeT CTaIMio BReIeHMS B YyKa3aHHYK KJIETKYy-X03faMHa
[IOCJIeIOBATEJILHOCTEM HYKJIEMHOBOM KMCJIOTH, KOIUPYIIMX I10 MeHbIel
Mepe IepByl M BTOpPyKL comepxamue CH3-moMeH IMIOJUIIENTUIOHBEE Lelu,
Ioe yKa3aHHasa colepxamas CH3-DoMeH NOJMIENTUMOHAA ILellb COIEePXUT
10 MeHbIleM Mepe OIHY 3aMeHy HeMTpaJIbHOTO  aMUMHOKMCIIOTHOTO
ocTaTka Ha IIOJOXUTEeJILHO 3BapsSKeHHHM aMMHOKMCJIOTHHEM OCTAaTOK, U

I'oDe VYKa3aHHad BTOpad coepXallaAd CH3-goMeH mnDoJIMIOEeNTMIHAasS Lelb

COIOEpPXNT I10 MeHbIIen Mepe OIoHY 3aMeHy HeﬁTpaanoro
AMVMHOKMCIJIOTHOTI'O oCTaTKa Ha oTpMuIaTeJIEHO BapHXeHHHﬁ
AMMHOKMCJIO THEIM oCcTaToK, roe YKasaHHEe II0CJIEOOBATEJIEHOCTHM

HyKﬂeMHOBOﬁ KVMCJIOTEL BBOIOAT IIOCJIeOOBaTE&JIEHO WJIM OIHOBPEMEHHO.
YKa3aHHEe CIIOCOOH IIOJIY4YEeHNMA YRKa3aHHEX KIJIIETOK—X0O34€eB
InNpenliouTrnTeJIEHO JOIIOJIHMTEJIBHO BKJIOY AT CTainio BBEeIeHIMA B

YKa3aHHY RIIETKY—XO3AMHA InocjienoBaTeJIbHOCTHU HYKHGMHOBOﬁ
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KMCJIOTH, KoOupyKlmel ofmyil JIeTKYID lelb.

Taxxe B HaCTOAlleM OV CaHUU npenycMaTpuBaeTCA
pPexoMOMHaHTHAa A KJIeTKa-X0341H, comepxamas [IOCJIeDOBaTEJIbHOCTHA
HYKJIEMHOBOV KMCJIOTE, KOIMPpYyKIMe 10 MeHBIeM Mepe IIepByKl, BTOPYD,
TPeThlD M UeTBEepTYI colepXamme CH3-IOMeH MNOJIMIIENTMOHBE Lenu, ITOe
10 MeHbIleM Mepe »OBe U3 YyKa3aHHHX MOJIeKYJ HYKJEeMHOBOM KMCJIOTH
NpenoCcTaBJIEHH CO CpelcTBaMM OJIS I[IPeMMYyIeCTBEeHHOTO ofOpa30BaHUAg
nmap Mexnoy YKa3aHHBMM IIePBEIM WM BTOPEM colepxamumy CH3-momeH
IOJIMIIENTUIOAMM ¥ YKas3aHHEMM TPETBMM UM UeTBePTHM colepxamumm CH3-
OOMEH IIOJIUMIIENTUIAMA .

BoJjiee ToT0O, M300peTeHMe OTHOCHUTCHS K PeKOMOMHAHTHOM KJIeTKe-—
XO3AUHY, comepxamer TIIOCJedOoBaTeJIbHOCTM HYKJIEMHOBOWM  KMCJIOTH,
KoOuUpyKlMe II0 MeHblIlel Mepe IIepBYID M BTOpy colepxamme CH3-momeH
MOJIMIIENITUIOHEIE 1ENM, I'IOe YyKas3aHHad IepBasda conepxamasa CH3-momMeH
IOJIUIIENTUOHAS Lelbk COIOepPXUT I[I0 MeHbIleM Mepe OOHY 3aMeHy
HeUTpaJlbHOTO aMMHOKMCIIOTHOTO OCTaTKa Ha IIOJIOXUTEJILHO 3apSXeHHBN
aMMHOKMCJIOTHEIM OCTaTOK, M T'Ie YyKal3aHHada BTopasd comepxamas CH3-
IOOMEeH IIOJIMIIENTUOHASA Lelb COIOePXMT II0 MeHBIIeM Mepe OIOHY 3aMeHy
HeUTpaJlbHOTO aMMHOKMCIIOTHOTO OCTaTKa Ha OTPpUMLATEJIbHO 3apSXeHHBN
AMMHOKMCJIOTHEIM OCTAaTOK.

PexoMOMHaHTHAaA KJIeTKa-X03AUH 1o N300pEeTEeHUIO
NpenriIouTUTeJIbHO OOIIOJIHUTEJILHO COOEePXUT [IOCJIeIOBATEJIbHOCTD
HYKJIEMHOBOM KMCJIOTH, KOIMUPYIIYID OOy JIeTKYIO Lelb.

"KileTka-x03aMH" 10 U300peTeHMI MOXeT IMIpeldCTaBJIATL CcoOou
JIIOOYI KIIETKY—-XO34AMHa, CIOCOOHYI BKCIPEeCCUpoBaThk PeKOMOMHAHTHEE
MoOJIekyJiEl OHK, BrJmouas OakKTepuy, HaIpUMep, Takue Kak Escherichia
(HanpuMep, E. coli), Enterobacter, Salmonella, Bacillus,
Pseudomonas, Streptomyces, OPOXXM, TaKue Kak S. cerevisiae, K.
lactis, P. pastoris, Candida wmm Yarrowia, HMUTUATHEe TpPUOH,
Takme kak Neurospora, Aspergillus oryzae, Aspergillus nidulans
n Aspergillus niger, KJIeTKM HaCeKOMHX, TakMe Kak KJIeTKu SF-9
wm SF-21 Spodoptera frugiperda, ¥ TOPeOIOUTUTEJILHO KJIETKU
MJIIEKOIMUTAKRMNX, TaKue KakK KJIeTKM AWUHMKa KUTAaMCKOTO XOMSAUKa
(CHO), «xJjerxkm BHK, KJIeTKM MHIIM, BKJIOUaKIMe KJeTKu SP2/0 wu
KJIETKM MUeJIOMH NS-0, KIJEeTKM [OIPpMMaTOB, TaKue Kak kJeTku COS wu

Vero, kJjeTku MDCK, xjeTku BRL 3A, IUMOPUIOOMEL, OIIYXOJIEBEHE KJIETKHU,
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VMMOPTAaJIM30BaHHEE I[IE€PBUUHEE KIJIETKM, KIIETKM UeJIOBeKa, Takue Kak
W138, HepG2, HeLa, HEK293, HT1080, WM  KJIETKM CeTUaTKUu
sMOpUOHa, Takue kak PER.C6 m T.m. YacTo, OpemnrouTuUTesSIbHasa IJIA
BHOOpa DSKCIpeccHpyklas CUCTeMa BOBJIEKaeT DZKCIPEeCCUPYIMM BEKTOP
OJIS KJIETOK MIIEKONIMTAKIMX M XO3AMHa, TaK UTO aHTUTeJla MOTYyT OHTHb
COOTRBETCTBYIIIMM oBpas3oM TJIMKOBUIINPOBAHHEIMHA . JInHM KJIETOK
yeJIOBEeKa, IPeniIouTUTEeJIEHO PER.Co, MOYXHO [IperMylmeCTBEeHHO
VCIIOJIL30BATE MOJIS TIIOJyYeHMS aHTUTEeJI C I[IOJIHOCTBI UeJIOBeUeCKMM
npodmiiem TJIMKO3UJIMPOBAHNUA . YCIIOBUS OoJIs BHpAMMVBaHUA 2R
YBeJIMUeHMsa KJIeTOK B KoJIMuecTBe (cM., HamopuMmep, Tissue Culture,
Academic Press, Kruse and Paterson, editors (1973)) m ycJjoBuUHA
IOJIS SKCIPEeCCUM PeKOMOMHAHTHOTO I[IPpOoOyKTa MOTYT B HEeKOTOpOU
CTEIEHN OTJIMYATBCSA, M OOBUYHO NPOBOOAT OITHMMM3AalMK IIpollecca IJisd
VBEJIMUEHMS COOTHOMEeHUM IPOOYKTOB M/MJM BHPpallMBaHMUS OOHMX KJIIETOK
OTHOCUTEJILHO OpyTuUx, B COOTBETCTBUMA co crmocobammu,
of0mMerM3BeCTHEIMKM CllelMaJucTaM B JaHHoM ob6jgacTu. Kak OIpaBWIO,
IIPMHIMUIIE, IIPOTOKOJIEL M [NIPaKTHUUYECKME TEeXHOJOTUM IJIA MaKCHUMM3allu
OPOOYKTUBHOCTM KYJIBTYP KJIETOK MIEKONMTAKMMX MOTYT OBTH HalIdeHEH
B Mammalian Cell Biotechnology: a Practical Approach (M.
Butler, ed., IRL Press, 1991). JKCIOpeccusd AHTUTEJI B
PeKOMOVMHAHTHEIX  KJIeTKax-xXo3sgeBax I[oOpoOHO olMcaHa B OaHHOM
obJjlacTu (cMm. HaIlpUMep EP0120694; EP0314161; EP0481790;
EP0523949; IIaTeHT CIIA 4816567; WO 00/63403) . MoJieKyJIH
HYKJIEMHOBOWY KUCJIOTH, KOIOMPYIMMe JeTlKMe U TSKeJbe lLelM, MOTYT
IPUCYTCTBOBATE B KaueCcTBEe BHEXPOMOCOMCHEIX KONMUM U/MIM MOTYT
CcTabuJIBLHO BCTpamMBaTBECA B XPOMOCOMY  KIETKM-XO3AaWHAa, nprYeM
ocJienHee ABJISAETCSA MNPedlNoUTHUTEJEHEM.

CllenymomyM aCIIeKTOM HaAaCTOAmMETO nz3obpeTeHmUs ABJIAETCHA
npenocTaBJIeHNE KYJIb TYPH pPeKOMOMHAaHTHHX KJIETOK—-X0O35g€eB 110
M300peTeHU WM KYJBbTYPH PEeKOMOMHAaHTHEIX KJIETOK, IIOJIydaeMBIX WJIN
[IOJIYYEHHHEX CIOCOOOM IIO0 M300peTeHU, IIPpUUYEeM yKa3aHHasd KyJbTypa
nponyuupyeT JuOO 1[I0 MeHbIeM Mepe IBe pPasJIMUHBX 1g-TIOOOOHEBIX
MOJIEKYJIH, JIMOO TeTepOldVMMEPHYK 1Jg-IIONOOHYI MOJIEKYJY .

CneumMaJMcTaM B »OaHHOM o0O0JlacTM XOpOomo WM3BECTHO, UTO IJA
obecrieueHuUsa SKCIPECCUM IIOCJeIOBaATEJIbHOCTEN HYKJIEMHOBOWM KMUCJIOTH,

KOOUP YUK coIepxamue CH3-nmoMeH TIOJIUIIEITUIHL, c



31

IoCJIeIOBAaTEJILHOCT AMA HYKJIEMHOBOM KMCJIOTHL, KOOUPYOIYMA
comepxamue CH3-moMeH TOJUIENTUIE MOTYT OHTE  QYHKIMOHAJBLHO
CBA3aHH IocJIeIOBaTEeJIbHOCTH, criocoOHEle 3alyCcKaThb Takywo
DKCIIPEeCCU0. "OYHKLUMOHAJILHO cBA3aHHBI" o3HauvaeT, yTo
IOCJIeNOBATEJbLHOCTY HYKJIEMHOBOM KMCJIOTH, KOIMPYHIMEe CcoIepxammue
CH3-moMeH  TOJIMIENTUMOE WM UMX [OpellleCTBEeHHUKH, CBSI3aHHE C
IIocJyleIoBaATEeJILHOCT IMI, CIIOCOOHEIMM  3allyCKaThb  SKCIPeCcCcHo, Tak
UTOOH 2TU [IOCJIeIOBaTEeJILHOCTHU MOTJIN 3alycKaTb DKCIIPECCHU0
comepxamyux CH3-IoMeH TIOJMUIENTUIOB WM UX I[IPeOleCTBEeHHUKOB.

HpMI‘O,JIHBIe SKCIIpeCCHpymre BeKTOPE OOCTYIIHEI B OaHHOM obJjacTH,

Hanpmumep, BEKTOpP cepmnmn PCcDNA oT Invitrogen. Korna
I[IOCJIeOOBATEJILHOCTE, kKoOoupyomaa npeICTaBJIA0INMA HUHTepecC
[IOJIUIIENI TN, Haojiexalmmum obpasoM BCTpPOEHAa OTHOCUTEJILHO

IOCJIENOBATENBHOCTEY, KOHTPOJUPYKRIMX TPAHCKPUILMIL ¥ TPaHCJIALU
KOOUPYEMOT'O IOJMIENTHIOAa, I[IoJIydeHHas SKCIpeccUupylllad KacceTa
ABJIAeTCH HOPUTOOHOM  OJA HOPOOYKUMM [OPeOCTaBJIAKIEero MHTepec
IOJIMIIenTnna, KOTOPY YIIOMUHAT Kak BKCIIpeCCu4d.
[locyenoBaTeJIbHOCTHY, KOHTPOJMPYKRIIME BSKCIPeCcCH, MOT'yT BKJIOUYATH
IPOMOTOPEl, DHXaHCEPH M T.I., WX KOMOMHauMu. OHM IOOJIKHE OHTH
CIIOCOOHEL OYHKUMOHUPOBATH B KJIETKE-XO3AUHE, TeM CcaMbBM,
KOHTPOJIMPY S DKCIPeCcCH0 IIOCJeIOBaTeJIbHOCTEeN HYKJIEMHOBOM KMCJIOTH,
KOTOpPHEe QYHKLUMOHAJIBHO CBA3aHE C HMMM. I[[pOMOTOPE MOTYT OBTH
KOHCTUTYTUBHEMY WM PETYJIMPYEMEMY, M OHM MOTYT OBTH IIOJIyUYEeHH U3
Pa3JIMUYHEIX MCTOUYHUKOB, BKJIOUAA BUPYCH, [IPOKaApMOTUUECKME WU
SYKAPUOTUUECKME MCTOUHMKM, WM OHM MOTYyT OHBTBE MCKYCCTBEHHO
CKOHCTPYUPOBAHHEIMUA . SkcHnpeccus NpenCcTaBJISOINX VHTepecC
HYKJIEMHOBHIX KUCJIOT MOXET OCYIWEeCTBJIATECH C €CTEeCTBEHHOTO
IpoMOTOpa WM €TI0 IIPOM3BOOHOI'C WMJM C IIOJIHOCTBI I'eTepPOJIOIMUHOTO
0JI1 HMX I[IpoMOTOpa. HekoTopHe  XOpOWO M3BECTHHE U  MUPOKO
MCIIOJIb3YEeMEle [IPOMOTOPE IJIA DKCIPECCUM B DYKAPMOTUUECKUX KIeTKax
BKJIOYUAT  I[IPOMOTOPEHL, IpoucxXomamme U3 BUPYCOE, TakMx  Kak
aleHOBMPYC, HalpuMep IpoMOoTop El1A, NOPOMOTOPE, IMIPOMCXONANNME U3
HuToOMeTraJoBupyca (CMV), Takue KaK IIpedpaHHMM OpomoTop CMV (IE),
IIPOMOTOPE, IIpoMUCXOomOAmMe W3 BuUpyca o60e3bsaH 40 (SV40), wm T.Io.
[IpUTOOHEIE [IPOMOTOPE TaKXe MOTYT IIPOUCXOOUTH M3 BYKaApMOTUUECKUX

KJIIETOK, Tarme Kak IIOPOMOTOPH MeTaJlJIOTMOHENMHA (MT) ’ IIPOMOTOP
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baxkTopa BigoHrauMm la (EF-1la), IpOMOTOP  aKTHHE, IIPOMOTOP
VMMYyHOIJIOOYJIMHa, I[IPOMOTOPEL TeIlJIOBOI'O WMoKa M T.II. B paMkax
HacToAWeTo  M300peTeHMA  ABJSeTCA  HIPUTOOHEIM JIOOOM  IIPOMOTOP
SHXaHCep/IpoMOTOp, CIIOCOOHEIE KOHTPOJIMPOBATE DKCIIPECCHUO
IpelcTaBJIARIEY MHTepecC IIOCJIelNoBaTeJIJbHOCTM B KJIEeTKe-XO03aMHe. B
OOHOM BapMaHTe OCYIEeCTBJIEHNA I[IOCJIeOOoBaTeJIbHOCTE, criocoBHasa
KOHTPOJIMPOBATE BKCIPECCHUID, COOepXuUT o06JacTb M3 IIpoMoTopa CMV,
IpennouTUTeJIbHO 006JacTk, CcoIepXalykl HykKJeoTuaw ¢ -735 mno +95
npelpaHHeTo 5SHxXaHcepa/IpoMoTopa TeHoB CMV. KBaduduLIMPOBaHHOMY
ClleuMaJiCTy fymer MU3BECTHO, uTo [IOCJIENOBATEJIEHOCTHU OJId
SKCIPeCCUM, MCIOJIb3YeMble B paMKax M300peTeHMsi, MOXHO IPUI'OIHEM
obpasoM KOMOMHMPOBATH C BJIEeMeHTaMu, KOTOPHE MOTYT
CTabUIN3UPOBATE W YyCUIIMBATE BKCIIPEeCCHUIo, TaK/UMN Kak
VMHCYJIATOPH, Y4YaCTKU I[IPUKPEIJIEHMA K MaTPUKCY, 2JeMeHTH STAR (WO
03/004704) m T.m. 2TO MOXeT IIOBHMATLH CTABWUILHOCTL W/WMIM YPOBHM
BKCIIPEeCCUN.

[Iponykuma OeJIKOB B PeKOMOMHAHTHEX KJIeTKax—xXo34ebBaxX IUPOKO
onmMcaHa, HamnpuMep, B Current Protocols in Protein Science,
1995, Coligan JE, Dunn BM, Ploegh HL, Speicher DW, Wingfield
PT, ISBN 0-471-11184-8; Bendig, 1988. KyJbTUBMPOBaHMUE KJIETKU
NPOBOIOAT mJis obeclneuyeHus ee MerabojmusaMa, W/MUIM pocTa, U/WUInu
OeJleHUd n/ U 0JId [IOJIYyYeHW A IpenCcTaBJIAINX MHTepecC
PEKOMOMHAHTHEX OeJIKOB. 3TO MOXHO OCYIMECTBJIATE CclIocofaMy, XOpPOIo
M3BECTHEIMM CIelMalucTaM B HOaHHOM o6JlacTM, M OHM BKJIOUAIT, HO He
OTpPaHNUMBAKTCS UMMM, IIpeloCTaRJIeHMe KJIETKe IIMTAaTeJIbHEX BeleCTB.
CrnocoBOB  BKJIOUAT  BHpallMBaHMEe  IIPUKPEIJIEHHEIX Ha I[IOBEPXHOCTU
KyJIETYP, BHpallMBaHMe B CYCIEH3UMM WM UX KOMOMHaUMK. HeCKOJIBKO
YCJIOBUM KYJbTUBUPOBAHUA MOXHO ONTHUMU3MPOBATE CIocofaMyu, XOpPOIOo
M3BECTHEIMM B JIaHHOM o00JacTu, IOJ4 OITHMMM3alUM BHXOIa OeJIKOBEHIX
IPOOYyKTOEB. KyJIBETUMBUPOBaHME MOXHO IIPOBOOUTEL, HAIpMMep, B Yallkax,
Bpallapnmmxcsa GiJakoHax WM B 2 OMopeakTopax, C MCIOJb30BaHMEM
eprondeCcKmUx CHUCTeM, neprongudeCcKmUx cucTeM C IOONIUTKOM,
HeIlpepPBIBHEIX CHUCTeM, I[IOJIHX BOJIOKOH M T.II. g ofecCledeHUd
KpyIIHOMacCmTaOHOY (HEeNpPepHBHOM) NPOOYKUUM PEeKOMOMHAHTHEX OeJIKOB

IIocpeCTBOM KYJIETVUBMPOOBaHMA KRJIIETOK B OaHHOM obJjlacTu
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[IPennouTUTEeJIbHE KJIETKM, CIOCOOHHE pacTUM B CYCIIEH3UM, M SBJIIAOTCA
[IPEenIouTUTEJIbHEIMM  KJIETKM, KOTOPHE MOT'YT KYJIBTUBUPOBATHLCSA B
OTCYTCTBME MNPOUCXOOAMEN M3 XMBOTHHX WMJIM UYeJIOBEKa CHEHBOPOTKM WMJIU
[IPOUCXOOANMX M3 UYeJIOBeKa KOMIIOHEHTOEB CHBOPOTKM. TakuMm obpasoM,
OuMCTKa YylpomaeTcsa U ©0e30laCHOCThL YBeJIMUMBaAeTCd BCJIEeNCTBUE
OTCYTCTBUA OOIIOJIHUT eJIb HEIX OeJIKOB KB O THEIX NI UeJIOBEKa,
IPOUCXOOANMX M3 KYJbTypaJbHOM Ccpens, B TO BpeMsa Kak CcHUCcTeMa
Takxe SABJISeTCS OUEeHb HaleXHOoM, IIOCKOJILKY BOCIPOM3BOIMMOCTL B
CUHTEeTHUUECKUX Ccpemax SMBJISIeTCS HaMBLHICHIEN.

Ig-ntomoOHEIE MOJIEKYJIEL BKCIPECCHUPYITCH B KJIeTKaxXx—-xXo3sgeBax U
ux cobupanT U3 KIeTOK WIM, NPeOlIoUTUTeJILHO, M3 KJIeTOUHOM
KyJILTypaJIbHOM cCcpelh crnocobamy, oOmMeu3BeCTHHMM ClIelMaJlicTaM B
naHHou objgacTtu. Ilocye cbopa 2TM Ig-TIOHOOHEE MOJIEKYJIE MOXHO
OuUMMAaTL C MCIHOJIL30BaHMEeM CIOCOB0B, M3BECTHHX B IJaHHOM oOJIacTH.
Takme crnocoBH MOTYT BKJIKUYATE [IPeUUIUNTAlND, LHeHTPpUdyIMpOoBaHUE,
GUIIL TPaLVo, DKCKJIIO3MOHHYIO XpoMaTorpadno, abPMHHYID
XpoMaToTrpaduo, KaTHOHOOOMEHHYIO u/nnm aHMOHOOOMEHHYIO
XpoMaToTpadmo, xpoMaTorpaduio IMAPOoOOOHOTO B3aMMONEVCTBMS M T.II.
IO cMecu aHTUTeJI, coIepXaley MOJIeKyJiH I1gG, ABJISeTCS OPUTOOHOM
abdmHHag xpoMaTorpadmsa c OeJikoM A miau OeJikoM G (CM., HalpUMep,
naTeHTH CHA 4801687 m 5151504) .

Ig-nomoBOHEIEe MOJIEKYJIEl M/WJIM UX CMeCH, IIOJIydeHHBEEe CrIocofamm
B COOTBETCTBMM C HaACTOANMM KM300peTeHMeM, IPeOlouTUTeJIbHO WUMelT
elelig%e) JIeTKY ens . TaxKMMm oBpazoM, OOIIOJIHUTEJILHO
openycMaTpMBaeTCad CIoco® TI1o U300peTeHMb, najiee  BKJIOUAIMNUMN
IpenocTaBJleHMe YKal3aHHOM KJIETKe-XO03AMHY MOJIEKYJIH HYKJIeMHOBOM
KMCJIOTH, KoIOMpyomel ofmyln JIeTKyil lelb. OHa IIpenOcTaBJisgeT cobon
JeTKy llelb, KoTopas crIocobHa o0pasoBHBATEL IIapy II0 MeHblIlel Mepe
c IOBYMS  pPa3JIMUHBEMU TSKEJIHMM el SMH, TeM CaMbIM @ oOpasyd
GYyHKIIMOHAJIEL HEE AHTUTEeHCBA3HBaKIMe IOOMEHE. OYHKIMOHAJILHEIM
AHTUTEeHCBA3HBaALIMY OOMeH CcrnocobeH cCrhHelndruueckKM CBA3HBATLCH C
AHTUT'€HOM. [MpednouyTuTeJIBHO, VCIIOJIE3YIT  OO0mMyKn JIETKYK 1ellb,
KOoTOpasd crnocobHa oO0pa30BHBaATE IIapy CO BCEMU TSXKEJIEIMU LIeIlIMU,
NOJIYUEeHHEIMM  crnocobamMm IO M300peTeHUD, TeM CcaMelM @ of0pasysd
GYyHKUMOHAJIL HElE AHTUT'EeHCBA3HBaKIMe IOOMEHEL Tak, YTOOH

InpengoTepalaljioChkb HellpaBMJIBHOE CllapMBaHIe HeCOOTBETCTBYIIINX
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TAXEJIHX U JIeTKMX lened. B oOHOM aclleKkTe VCIIOJNILE3YIT TOJIBKO 0O0mue

Jerkue Lenmn c oOHOM MOEeHTUUHOM AMMHOKMCJIO THOM
IOCJIeIOBaATEJILHOCTRIO. AJILTEPHATUBHO clelumaJucTaMm B OaHHOM
obJlacTuM oyoetT TIOHATHO, gTo "oBmmin" TakKxe OTHOCUTCSH K
dYyHKIIMOHAJIbL HEIM SKBMBAaJIEHTaM JIeTKOM nemnu, AMMHOKMCJIOTHA I

IOCJIeIOBATEJILHOCTE KOTOPHX He ABJSAEeTCA MISHTHUUHOM. CymecTByeT
MHOXECTBO BapMAHTOB YKa3aHHOM JIeT'KOoM Lenu, I'IOe IIPUCYTCTBYIOT
My Tallin (meJjeuumu, 3aMeHH, BCTaBKUM) , KOTOPHE He OKa3HBaklT
CYIeCTBEHHOTO BJMAHMSA Ha oOO0pa30BaHME QYHKIMOHAJIBHEX CBSA3HBAaKIMUX
objlacTen. TaxkuMm obpasoM, Takme BapMaHTH Takxe CIIOCOOHH
CBA3EBATE pPa3JIMUHEE TMOKEJIHEe LelM M OO0pa30BHBATH QYHKIMOHAJEHEE
AaHTUTeHCBA3HBAaAKMME JOMeHH. TepMmH "oOmas Jerkas Lens", Kak
VCIIOJIE3YIT B paMKax u3o00peTeHMs, TaKuMM o0pas0M, OTHOCUTCH K
JETKVM 1LellaM, KOTOPEHE MOTYT OHTBE MIEHTUUHBEIMM WM  MMET
HEeKOTOpHEe OTJAMUMA B AaMUHOKMCJIIOTHOM I[IOCJIeOOBATEeJILHOCTM IIPpU
COXPaHEHUM CHelMPUMUHOCTM CBSA3HBAHMA IIOJIYYEeHHOT'O aHTUTeJa I[I0CJe
obpaszoBaHMA IIaph C TMOKEJIOM lienbid. HanopuMmep, MOXHO IMIOJYUMTLH WMJIM
HauTK JIeTKue ILellM, KOTOPHEe He ABJAKRTCS MISHTUUHBMM, HO, TeM He
MeHeeg, ABJIATCSA OYHKUIMOHAJIBEHO SKBMBAaJIEHTHEIMHA, HalprMep,
BCJIEICTBUE BHeCeHMHA u MCCIeloBaHnAa KOHCEepPBaTUBHEX
AMMHOKMCJIOTHHX  3aMeH M/WIXM  3aMeH aMMHOKMCJIOT B  00JacTax,
KOTOPHE He BHOCAT BKJala WIM TOJBKO UYaCTUUYHO BHOCAT BKJIao B
CrieuMdUUHOCTEL CBASHBAHUSA, KOI'Ia OHM CIapeHB C TSKeJION LeNbilo U
T.II. KomBuHalMsa  omopenesieHHOM  ofmel JeTKoW LelM ¥  TakKux
OYHKIIMOHAJEHO SKBMBAJIEHTHEIX BapMaHTOB OXBaTHBaAeTCHd TEPMMHOM
"obmasa Jerkasg uerns". CM. WO 2004/009618 miaga noOpoOHOTO ONMCAHUA
OpuMeHeHusS of0mmux JIeTKUX lieldeu. [TpegnouyTUTeJIBHO, B paMKax
HacCTOAmMETO WU300peTeHMa MCIOJbL3YyT OOMyKn JerkKykl Iellb, KoTopasd
IpelncTaBJIAET cobomn JIETKYIO LENb, MonoOHY JleTKou Lenm
SMOPMOHAJIEHOT O THUIIa, DoJiee NpelrnouTUTENILEHO JIETKY Lelb
SMOPUMOHAJIBHOTO TUIla, MNIPEenOloUYTUTEJIEHO pPeapaHXUpPOBaAHHYK JIETKYD
LIenk Kalmna 5sMOpMOoHAaJIBHOTO  TUIla, HamboJiee MPenrnodTUTeJIbHO,

PeapPaHXMPOBaAHHYIO JIETKYID ILIellb Kalllla 4YeJIOBeKa SMépMOHaHbHOPO THUIIa

amoo IgVkl1-39/Jx, smbo IGVKk3-20/JK.

AﬂhTepHaTMBHO KBaﬂM@MHMpOBaHHHﬁ ClielilnaJlmCcT MOXeT BH@paTb,
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B KauecTBe aJIbTepPHATUBE MCIIOJbL30BaHMID o00meN JeT'KoW Lenou U OJIA
npenoTBpalleHU A HeIpaBUJIIBHOTO criapmMBaHmM A HECOOTBETCTBYIIINX
TAXEJIHX W JIeTKMX llelley, CcpelcTBa -OJ4 BHHYXIeHHOTO o0pa30BaHUA
map Mexny TsSKeJIOM UM JIETKOM lelblo, HalpMMep, Takux Kak CpencTBa,
onmMcaHHele B WO2009/080251, W02009/080252 u/mmm WO2009/080253.
Hacrosmee m300peTeHMe OTHOCUTCH K HOBHM CKOHCTPYUPOBAaHHEM
CH3-momMeHaM, a TakKXxe K HOBEM KoMOMHauMaM MyTaumm CH3. Jo
HacToAmero mu3obpeTeHMS 3apsSKeHHBEe KOHTAKTHHE aMMHOKMCIIOTH CH3-
IOOMEHOB, O KOTOPHX OBJIO M3BECTHO, UTO OHM BOBJIEUEHH B
oBpa30BaHUE nap CH3-CH3, 3aMeHAaJINn aMMHOKMCJIO TaMM
IIPOTURBOIIOJIOKHOTO 3apsala (obOpalmeHue 3apsdala), TeM CaMbeM BJIMSA Ha
obpazopaHue Tnap CH3-CH3. MyTaumuMyM B COOTBETCTBMM C HaCTOSAMUM
n300peTeHneEM ABJIATCA OpPUTUHAaJILHOM aJlb TepHaTUBHOM STOMY
[IoOxXomnmy, IIOCKOJIBEKY Telepb aMMHOKMCIJIOTH CH3, KOTOpEHE SBJIAOTCHA
He3apsSKeHHEMM WJIM HeWTpaJbHeMM B CH3 IOIMKOTO THIIa, 3aMeHeHEH
3apAXeHHBEIMM OCTaTKaMM. B »TOM EBapMaHTe OCYIMEeCTRBJIeHMS B paMKax
HaCcToOAmero n300peTeHn g He IPOUCXOOUT 3aMeHEL KOHTAaKTHEIX
AMMHOKMUCJIOT Ha AMMHOKMCJIO TH IPOTUBOIIOJIOXHOT'O 3ap4ana, a
[IPOUCXOOUT 3aMeHa He3apsSaKeHHBEX aMUMHOKMCIIOT CH3 Ha 3apaXeHHHES
aAMMHOKMWCJIOTHL. 2TOT INOOXOnO 1o HacToAleMy N300peTeHNIO
oBecrieunBaeT He TOJILKO crioco® 50beKTUBHOTO yHopaBJIeHU A
ovMepuszaumerr pomMeHoB CH3, HO TakXe OH UMeeT IIPeMMylecTBO,
cocTodlee B TOM, UTo coszmaeTcd 1o MeHbIeMn Mepe OIHO
IOOIIOJIHUTEJIbHOEe Bapsal-3apsaloBoe  B3aMMOIOEeMCTBMEe Ha IIOBEePXHOCTU
KoHTakTa CH3. BBUOYy 2TOT0 HOONOJHUTEJILHOTO 3apAad-3apsadoBOT0
B3aMMOIENCTBUSA IIOMMMO CYMEeCTBYIIMX 3apPAO0BEX IIap Ha IIOBEPXHOCTHU
KoHTakTa CH3-CH3, 1uMepH IO M300peTeHMI, KaK [IpaBUIIO, SBJIAKOTCHA
BoJlee CTaOMJIBHEMM I[I0 CpPaBHEHMK C »OuUMepaMu OUKOTO THUIla (OuMep
IVKOTO TUIla ONpenelidioT kKak Oucneuupuueckurr I1gG (AB) Oes
MOIMOUKALMK crocoBammv MHXeHepur CH3 B HOPOTUBOIIOJOXHOCTE €TI0
poouTesIbCKMM ToMommMmepam (AA wmiam BB) ). BoJjiee TOro, HEOXMIAHHO
cTajo BO3MOXHEIM  ellle QoJibliee yBeJIMUeHne OOJIN OOHOM  WJIM
HECKOJIBKUX MNPelNCTaBJANIMUX MKHTepeC Ig-TIOOOOHEIX MOJIEKYJI B CMeCH.
Kak omnmmMcaHO B HacTodlleM OIMCAaHMM BHIIEe, CIOCOOE, WM3BECTHHE B
OaHHOM obJjlacTH, oI NIperMyIeCTBEHHOTO IpOoyLUMPOBaHUA

6MCH€LH/I®MLIGCKOI‘O aHTHTeJla, KakK IIpaBWJIO, BOBJIEKAKT IIPO oY KUIMIO
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HEeKOTOPHX HeXeJlaTeJIbHHX OUMMEePHHX [NOOOUHEX MIPOIOYKTOB. Hampumep,
OOJIA TIPencTaBJAKIEr0 MHTepec OUCHeUMPUUEeCKOT'O aHTUTeJla IIpu
MCIIOJIE 30BaHUNU TEXHOJIOTUA "BEICTYII-B-I10JIOCTM" cocTaBJIgeT o
MeHbIIeM Mepe 87%, B TO BpeMA Kak I[I0OOXOI B3JeKTpoCTaTUUeCKON
VHXeHepUn, roe 3apsaKeHHHE KOHTaKTHEEe MOJIEKY JIBL 3aMeHST
aMVMHOKMCJIOTaMM IIPOTUBOIIOJIOKHOTO 3apdala, TakKXe IIPUBOIOUT K OOJIAM
BILJIOTH oo 96% (cMm., HalpuMep, IpUMeEp 11). CoBepmeHHO
HEeOXUIaHHO, aBTOPH  HaACTOAmMEIrOo  M300peTeHMA  YCIEMHO  BHECHU
MyTallMM, KOTOPHE »majiee IIOBHIMAKT NOJIO IpelcTaBJdlel MHTepec I1g-
nomoBHOV MOJIEKYJIHL B CcMecHu. Hamnpumep, B OpuMepe 17 omomcaH croco®
C VICIIOJIE 30BaAHUEM My Talui B COOTBETCTBUU c HaCTO AmMUM
n3obpeTeHUeM, TI'Ie OOJIA MNPeldCTaBJIAKIETO MHTepec OUMCIeuuMdUUuecKOoT'O
aHnTuTeJa ObJla yBeJMUueHa TakK, UToOb OMMEePHHM [HOOOUHHBM IPOOYKT
COBCEM He nonnaBalJiCcs OBHapyXeHUO B IOJIyUYeHHOM CMECH.
HecmnapeHHBEe I[IOJIOBMHHEE MOJIEKYJIE, COCTOANMe TOJIBKO U3 eIMHUUHOM
TAXEeJION e, CIapeHHOM C ofmel JIeTKOoM lLelbl, IPUCYTCTBOBaJM B
CMecu B HeKOTOpOWM CTelleHM, OIHaKO OHM ABJATCA pPe3yJbTaToM
HecBaJJaHCUPOBAHHOM DKCIPEeCCUM TIKeJIHX lLelel M MOTyT OHTb 0e3
TpyOa OTIeJIEHH OT CMEeCU BSKCKJIO3MOHHOM XpoMaTorpaduen. TaKuMm
oBpaszoM, C TIIOMOMBIK TaKMX MyTalMi B COOTBETCTBMM C HACTOAMYM
nz30fpeTeHMeM MOXHO OOecClleuMBAaTL BECOKYK IOJIO OucIeumdpmuiecKou
Ig-ntogoBHOM MOJIEKYJIEL B OIHOM KJIeTKe II0 CyllecTBy ©0e3 IpuMecemn
OVMEPHEX TITOOOUHHX IIPOOYKTOB, UTO ABJAeTCS OCOOEHHO IIPUIOIHBM
IJIS M3TOTOBJIEHUS dapMalleBTUUECKOM KOMIIO UM .

TakyuM o00pasoM, OIOMH IIPeONOUTUTEJIbHHY BapMaHT OCYIeCTBJIeHUS
HaAaCTOAmMETO n3o00peTeHns OTHOCUTCH K crocoby MOJIYYEeHU S
reTepoIUMepPHOM  Ig-NomoOHOM MOJIeKYJIH M3 OOHOM  KJIeTKHU, rae
ykazaHHada Ig-rnonoBHas MOJIeKyJla conepxmuT nBa CH3-moMeHa, KOTOPHE
Crioco®HE 00pPa30BHBATEL I[IOBEPXHOCTL KOHTAaKTa, IMIpMUeM VYKa3aHHHM
crioco® BKJOUYaeT OpeloCTaBJIeHMe B YKa3aHHOM KJIeTKe

a. IepBOM MOJIEKYJIE HYKJIEMHOBOWM KMCJIOTH, KoOMpyomer 1-vio
comepxamy® CH3-moMeH MNOJIMIENTUIOHYK IEIb,

b. BTOpoOM MOJIEKYJIEL HYKJIEMHOBOM KMCJIOTEH, KOOMpPpYIIEeN 2-0
comepxamy CH3-moMeH MOJIMIIENTUIOHY LEIb,

Toe yKa3aHHas IepBasd comepxamasd CH3-OOMeH MIOJUIIENTUIOHAS

ellb COOEepXnUT I10 MeHbIIeMn Mepe OIoHY 3aMeHny HeﬁTpaJ’IbHOI‘O
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AMMHOKMCJIOTHOTO OCTaTKa IIOJIOKUTEJIBHO 3apsSXeHHBM aMUHOKMCJIIOTHEM
OCTaTKOM u roe ykasaHHasd BTOpada comepXxamas CH3-momMeH
IOJIMIIENTUOHAS Lelb COIepPXUT I[I0 MeHbBIEeM Mepe OOHY 3aMeHy
HeMTpaJlbHOTO aMMHOKMCJIOTHOTO OCTaTKa OTpMIAaTeJBbHO 3apSXKeHHBM
AMUMHOKMCJIOTHEIM OCTAaTKOM, IIPUUYEM YKaB3aHHHM CIOoCO0 MNOIIOJIHUTEJILHO
BKJIOUAET CTaluio KYJIbLTUBUPOBAHUA yKaz3aHHOM KJIETKU-XO34AMHa U
obeclieueHMUS BSKCIPECCUM YKaBaHHHX [OBYX MOJIEKYJI HYKJIEMHOBOM
KUCJIOTH M cBopa YyKa3aHHOM IeTepPOoIUMMepPHOM Ig-TIOmOOHOM MOJIEKYJIH
U3 KYJbTYPH.

YKaBaHHEM CIIOCOD MNPpedlouTHUTEeJIbHO IOIOJHUTEJILHO BKJOUYaeT
CTamuion OpedoCTaBJIeHMS VKa3aHHOM KIeTKM-XO3fAMHa C MOJIeKYJIoM
HYKJIEMHOBOWM KMCJIOTH, KOIOMpPyKmer ofmyn Jelkyo Ilelb, KoTopad
VMeeT IMPpeuMylmecTBa, KakK OINMCAaHO B HACTOANEM ONMCAHMM BHIIE.

BrIJIO omMcaHO, UYTO aMMHOKMCIIOTH B IIOJIOXeHMM 366 omHoTo CH3-
ooMeHa ¥ B noJoxeHun 351 BToporo CH3-moMeHa NOpelCTaBJISRT CoOOM
napy KOHTaAKTHHIX OCTATKOB Ha I[IOBEPXHOCTM KoHTakTa CH3-CH3, uTo
O3HayvaeT, YTO OHM PAaCIOJIOXKEHH OOCTATOYHO OJM3KO IpYyI K IpyTly B
TpexMepHOM KoHopMalMM IIOoJIydeHHOM Ig-NomoOHOM MOJIEKYJIE, UTOOH
OHM OHJIM CIHOCOOHH B3aMMOIOEMCTBORATEL IOpyI' C IpyroM. TakuMm
obpaszoM, mnepeBuM CH3-moMeH OpelloduTUTesIbHO OyIleT o00pas0BHBATH
napy co BTOpbeM CH3-IOMeHOM.

B oOHOM BapMaHTe OCYUWEeCTBJIeHUS TpeoHMH (T) B HIOJIOXeHUM 366
nepBoro CH3-moMeHa 3aMeHeH IIepBOM 3apsSKeHHOM aMMHOKMCIIOTOW, U
JevumuHd (L) B noJioxenun 351 BToporo CH3-momMeHa 3aMeHeH BTOpPOM
3apsSKeHHOM  aMMHOKMCJIOTOM, Ioe yKa3aHHBEEe TIepBasgd M BTopasd
3apsSKeHHHEe KUCJIOTH MMET I[IPOTHMBOIIOJOXHEIM 32apdd. EcCIM I[IepBHM
comepxamuit CH3-OoMeH TIMIOJMIIENTHI, KOTOPHEM COOEPXUT 3apsKeHHLM
OCTAaTOK B TIIOJIOXeHUM 366, IONOJHUTEJLHO COIEepXUT BapuadeibHBMN
IOIOMeH, KOTOPHM ofbjJamaeT CHeUUMPMUHOCTLI K AaHTUTeHY A, U eciu
BTOpPOM comepxamuit CH3-moMeH  TIOJIMIIEINITUI, KOTOPHM  COIOEPXUT
IOJIOXUTEJILHO BapSXeHHBM OCTAaTOK B IOJIOXKeHUM 351, IONOJHUTEJBLHO
COOEepXUT BapuadeJIbHEM OOMeH, KOTOPHM obJamaeT CIHeUMPUUHOCTBIO K
aHTUTeHy B, B OCHOBHOM OyIOyT 0OO0pas3OBHBaATLCA OuUcHeumdprueckue I1g-
[IONOOHEIE MOJIEKYJIEL CO CHelIMdMUHOCThK K AB. Taxkum obpasoM,
OOIIOJIHUTEJIEHO npenycMaTpmueaeTCcs crioco® B COOTBETCTBUMA C

HaCTOAIMM I/IBO@peTeHMeM, roe YKasaHHOe CpelCTBO IJIA



38

IPenlIouTUTEeJIbHOTO of0pas0oBaHua IIap MexXxdy YKa3aHHEMKM 1-BEM M 2-HM
comepxamyMy CH3-moMeH [OJMUIIENTHUIAMM, WM YKas3aHHOe CpelCTBO IJIA
IpeMyIleCTBEHHOT'O o0O0pasoBaHUA IIap MexXxOy VYKas3aHHEMU 3-UMM U 4-HM
comepxamymMm CH3-moMeH HNOJUIIENTHUIAMM SBJISETCH 3aMEeHOM TpPpeOoHMHa B
IIOJIOXEeHUM 366 YyKas3aHHoTo 1-ro wmam  3-ro CH3-moMmMeHa IIepBOM
3apSXeHHOM aMMHOKMCJIIOTOW ¥ 3aMeHOM JeMlMHa B noJioxeHunm 351
YKa3aHHOTO 2-T0 VI 4-10 CH3-pmoMeHa BTOPOM 3apaKeHHOM
aMUHOKMCJIOTOM, Iroe yKa3aHHBEe TIepBasgd M BTopasd 3apsXeHHHEe
AMUHOKMCJIOTH MMET IPOTHBOIIOJIOKHEM 3apsaln.

OOHOM MNPenlouTHUTEeJILHOM KoMOMHAlLlMel MyTaluli B COOTBETCTBUU
C HacToAmMM M300peTeHMeM HABJISEeTCd 3aMeHa TpeoHMHa (T) JIM3MHOM
(K) B noJjgoxeHum 366 mepBoro conepxamero CH3-moMeH ODOJMIENTUIA,
KOTOPHEM HOOMNOJHUTEJLHO COINEePXUT BapuabesIbHHM IoMeH (Haopumep, CoO
crieuMdMUHOCTRIO A), M 3BaMeHa JeMiuHa (L) acnaparMHOBOM KMCJIOTOM
(D) B nojgoxeHum 351 BTOporo comepxamero CH3-moMeH MDOJMIENTUIA,
KOTOPHEM HOOIMNOJHUTEJLHO COINEPXUT BapuabesIbHHM IoMeH (HalpuMmep, CoO
CIIEUMPUUHOCTELIO B). 9TO oBo3HavamnT Kak [IapHY MY T allo
T366K/L351’D. Kak OOBLACHEHO BHIIE, COOOBMAaJIOCh, UYTO aMMHOKMCJIIOTH
B IIOJIOXeHMM 366 omHoro CH3-moMeHa M B HOJIOXeHMM 351 BTOpPOTO
CH3-moMeHa ABJAITCA I[HapoM KOHTAKTHHX OCTATKOB Ha IIOBEPXHOCTHU
KOoHTakTa CH3-CH3. JIM3MH, KOTOPHM BHeCeH B IOJIOXeHMe 366, U
acriaparmMHoBas  KMCJIOTa, BHeCeHHad B IIOJIOXeHUEe 351, VMeT
IIPOTUBOIIOJIOXHEE 3apAanH, Tak uTo 2TU aMVHOKMCJIO T
DIIEKTPOCTATUUECKM OPUTATMBAKRTCA IPYyT K IOpyry. TakuMm ofpa3oM,
nepBeM CH3-OOMeH MIPenlouTUTeJIbHO NPpUTATMBaeT BTopou CH3-mowmeH,
M IOperMymeCcTBeHHO o00pas’yionTca 1g-nNoloOHBEEe MOJIEKYJIE, COIOepXallye
nepBel CH3-OOMeH, cCcoIepXamuil JM3MH B I[IOJIOXeHUM 366, CIapeHHBM
co BTopkM CH3-moMeHOM, CcoOIepXallMM aclapalMHOBYK KUCIOTY B
noJjioxeHur 351. EciaM T[OepBHM comepxamuii CH3-OOMeH [NOJMIENTHUI
obJjlamaeT CIOeUMOMUHOCTBLID K aHTHUIeHYy A, U eCJM BTOPOM coIepxXxaluli
CH3-momMeH noJjunenTtun objagaeT COHeUMPMUHOCTBI K aHTUIeHy B,
IpeMyIeCTBEHHO 00pal3yrnTcsa Oucrneumpuueckre Ig-romoOHBE MOJIEKYJIB
co crneumpmuHocTrr "AB". CilenyeT OTMETUTB, UYTO B HEKOTOPHX
BapMaHTax OCYIECTBJIEHUSA CIelUUMPUUHOCTE BapuabeJIbHBIX MOOMEHOB Kak
yKasaHHOM I[IepBOM, TakK M YyKas3aHHOM BTOpoOM colepxamux CH3-moMmeH

TTOJINIIEIITVM I HEIX ernem MOXeT OBITE OHMHaKOBOﬁ, uTo IIpmBOONUT K
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0Bpa30BaHMK MOHOCIEUUIUUECKUX Ig-TIOOMOOHEIX MOJIEKYJI (HaAIIpUMEpP, CO
CIIEIMPUUHOCTEIO "AAM) . Kak YIIOMMHAJIOCH BEHIIE, OIHUM nus
IpeyMymecTB MyTallMii B COOTBETCTBUMM C HaCTOAMMM KM300peTeHreM
apjsgeTca ToT GakKT, UYTO obeclIeuMBaeTCsa HOBOe B3aMMOIOEMCTBUE
MeXIy BHOBL BHECEHHOM Iapo¥ 3apIXeHHHX aMUHOKMCJIIOT BMECTO
3aMeHH CYMeCTBYIMUX B3aMMOIEMCTBUM 3apIXeHHBX aMMHOKMCJIOT. 3TO
paHee He OBJIO OIMCAaHO WMJIM OpelJioxeHOo. TakmMm obpasz3oM, OIOMH
acrexkT wmus30obpeTeHMA IOpeldycMaTpuMBaeT crIoco® B COOTBETCTBUM C
HacTosAmyMM M300peTeHMeM OJIg TIIOoJIyUeHMSs IIO MeHblle Mepe OBYX
Pa3JIMUHEIX Ig-TIOOODOHEX MOJIEKYJI M3 OOHOM KIeTKM-XO034dMHa, TIOe
yKazaHHasa l-asa conmepxamasd CH3-OoMeH MOJIMIIENTUMIOHAS Lellb COOEPXUT
aMMHOKMCJIOTHY® 3aMeHy T366K, mu ykKa3aHHas 2-as colepxamas CH3-
IOOMEH TIIOJIMIIENTUOHAA ILellb COIEePXUT aMUHOKMCIIOTHYIR 3aMeHy L351D.
OOMH BapMaHT OCYIEeCTBJIEHMA OTHOCHUTCH K CHOCOOy TIOJy4UeHUA
TeTepoIMMepHOM Ig-MomoOHOM MOJIEKYJIE M3 eIVMHUMUHOM KJIeTKM, TIOe
ykKazaHHad Ig-rnonoBHas MoJIeKyJia conepxuT nBa CH3-moMeHa, KOTOPHE
criocoOHE 0O0pa30BHBATEL I[IOBEPXHOCTEL KOHTAaKTa, IIpMUeM YKa3aHHHM
crioco® BKJOUaeT NpeloCTaBJIeHMe B YKa3aHHOW KJIeTKE:

— TIepBOM MOJIEKYJIEl HYKJIEMHOBOWM KMUCJIOTH, KoIMpyklmer 1-Vvio
comepxamyio CH3-moMeH NOJIMIIENTUOHYH Lelb, "

- BTOPOM MOJIEKYJIH HYKJIEMHOBOM KUCJIOTH, KoOupyoIel 2-Vio
comepxamy®n CH3-IoMeH MNOJUIENTUIHYK LEelb,

Ioe YyKa3aHHas IepBas comepxamasa CH3-moMeH DOJMIIENTHMIHAS
Ielbk COOEePXMT aMMHOKMCIIOTHYI 3aMeHy T366K ¥ TOoe yKasz3aHHAaA
BTOpasd comepxaima s CH3-momMeH IOJIMIIENTUIHA S 1enb COOEepPXUT
AMMHOKMCJIOTHYIO 3aMeHy L351D, IprdeM yKa3aHHLM crioco®
OOIIOJIHUTEJILHO BRJIOUAET CTaOuio KYJILTUBMPOBAHMA YKal3aHHOM KJIETKU-—
X03AMHa ¥ obecrnedyeHMSa  BKCIPEeCCHMM  yYKa3aHHBEX JIBYX  MOJIEKYJI
HYKJIEMHOBOM  KMCJIOTH U cbopa VKa3aHHOM TeTepoduMepHoOM Ig-
IOONOBOHOM MOJIEKYJIE U3 KYJIbTYPEH.

C MCHOJIb30BaHMEM YIIOMSAHYTHX BHIIE aMMHOKMCJIOTHHX 3aMeH IIO
HaCTOAIEMY n300peTeHnD, cTalio BO3MOXHEIM NIpOoOyLMpPOBaTh
TeTepoIMMEpPHYD Ig-MOomoOHYID MOJIEeKYJYy M3 eIMHUMUHOM KJIeTKM, TIOe
IPUCYyTCTBUE opuMecem TOMOIOVIMEPOB cocrTaBJjideT MeHee %,
IPenlIouTUTEeJIbHO MeHee 2%, 0oJiee IPEeNlouTUTEJIEHO, MeHee 1%, wWiH,

HauboJiee npenriouyTrTeJIbHO, T'oe IIpMMeCHr IT'OMOIOVMepOB IIO CyHeCTBY
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OTCyTCTBY®RT. TakmM o60pa30oM, B OIHOM BapMaHTe OCYIEeCTBJIEHUA
openycMaTprMBaeTCsa CHoco0 TIoJIydeHuSd TeTepoauMepHoM Ig-nomo6HoM
MOJIEKYJIH M3  eIMHMUYHOM  KJIeTKWH, roe yKa3aHHasd Ig-nnomoBHada
MOJIeKyJla comepxuT nBa CH3-moMeHa, KOTOPBE CIOCOOHE OOpa30BHBATH
IOBEPXHOCTL KOHTakKTa, ¥ TIe IIPUCYTCTBME IIPpUMecel TOMOIUMEPOB
cocTaBJIgeT MeHee 5%, OPenrnodTUTEJILHO MeHee 2%, BoJjiee
IpenIouTUTeJIbHO, MeHee 1%, ¥ Haumbdojee MNPEeOlouTUTEJIbEHO IIPpUMEeCH
TOMOIVMEPOB IIO CYIEeCTBY OTCYTCTBYIT, IIpHMUeM YKaB3aHHBNM CcIIocod
BRJIIOUAET IIpeloCTaBJIeHMe B YKa3aHHOM KJIeTKe:

— TIIepBOM MOJIEKYJIEl HYKJIEMHOBOWM KMUCJIOTH, KoIupylmelr 1-vio
comepxamy CH3-moMeH MNOJIMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOWM KMUCJIOTH, KOIMUpyHIeMr 2-Vio
comepxamy CH3-moMeH MNOJMIENTUIHYK IEMb,

Tne YyKa3aHHasa TIepBas comepxamasda CH3-DoMeH DOJMIIENTUIHAS
IIEE COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T1TOme ykKas3aHHaA
BTOpPAasAd coepxama s CH3-nmomMeH [NOJIMINEeNTHUIHAa g LIerb COIEPXUT
AMMHOKMCJIO THYIO 3aMeHy L351D, [IpUYeM yKa3aHHHMN crioco®
OOIOJIHUTEJILHO BRJIOUAET CTaOMio KYJIbLTUBMPOBAHMA YKa3aHHOM KJIETKU-—
XO03fAMHa UM  O0eclleueHMSa  DKCIPeCCHMM  yKa3aHHBX [OBYX  MOJIEKYJI
HYKJIEMHOBOV KMCJIOTH M cfopa VYKa3aHHOM TIeTepoauMepHoum Ig-
IOOOOHOV MOJIEKYJIH M3 KYJIbTYPH.

[IpennouTmUTesIbHO, IIpedycMaTpUuBaeTCsd CIOCOO B COOTBETCTBUU C
HacToSmMM M300peTeHMeM nOJg TIIOJIYUeHMS TIIO0 MeHblle Mepe OBYX
PasJIMUHEIX I1g-TIOOOOHHEX MOJIeKyJI, WJIM CIoco® B COOTBETCTBUU C
n3obpeTeHreM OJIA IIOJIYyUeHUS TeTepoaMMepHOM Ig-omoBHOM MOJIEKYJIH,
Ioe YykasaHHad IepBasa colepxamas CH3-moMeH TIMIOJUIIENTHMIHASA ILelb
OOIOJIHMTEJIBHO COOEPXUT aMMHOKMCJIOTHYK 3amMeHy L351K. Kpome ToTO,
IpenrnouTUTeJIbHO, UYTOOH YyKasz3aHHas BTopasd conepxamas CH3-momeH
[IOJIMIIeNTHOHA I LIEeNb OOIOJIHUTEJIBEHO comepxala AMVHOKMCJIOTHYIO
3aMeHy, BHOpPaHHYI M3 TPYIINBE, cocTodmer u3 Y349E, Y349D um L368E.
HamboJjiee NpellnouTUTEJIBHO, YyKa3aHHasd BTopasa colepxamas CH3-momMeH
MIOJIMIIENTUIOHAS 1elb IOMNOJIHUTEJBEHO COOEPXUT aMMHOKMCJIOTHYK 3aMeHYy
L368E.

TakuMm o0Opa30M, B IIPenOlIoUTUTEJILHOM BapMaHTe OCYIeCTBJIEHUS
YIIOMSAHYTEHEe Boole MyTaluM T366K/L351'D B COOTBETCTBUM C HACTOIIUM

nz3obpeTeHreM majlee KOMOMHMPYIT C 3aMeHOM JIeMlMHa (L) Ha
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TJIyTaMMHOBYK KucJoTy (E) B nojoxenum 368 BTOoporo CH3-momeHa.
Ee, Halnpumep, oBo3HavamnT Kak MyTalns T366K/L351"'D,L368"E
(OO0HAKO TaKXe BO3MOXHE aJIbTepPHaTUBHEE CIIOCOOH OOO3HauYeHUH,
Takre kak T336K/L351D-L368E wmim T366K/L351D,L368E wmim T366K -
1L351D,L368E). Kak mnokasaHo B IIpuMepe 17, BHeCeHMe DTOM MyTalluM
B COOTBETCTBMM C MU300peTeHMeM B IepPBHM colepxamult CH3-moMeH
IIOJIMIIEITUI CO CIHeUUMPUUHOCTLI0 K aHTUIeHYy A, UM BTOPOM CcoIepXalmi
CH3-OgoMeH MOJIMIENTMI CO CHeUMPUUHOCTBI K aHTUTeHy B OPpMBOOIUT K
0ocoB®eHHO BEHCOKOM moJjie Oucrnelumdmueckmux Ig-MOOOBHEX MOJIEKYJ C
OBOMHOM CIHelUndMUHOCTBI0 K AB. C IIOMOMLID STOM Haph MyTalHuM CTaJlo
BO3MOXHEIM I[IOJIyUeHMe OUCHelUIUUeCKOTO aHTUTella ©0e3 KakKoTo-Jmbo
nonmapmerocsa OOHaAPYXEeHMI KOJIMUeCcTBa O00pas30BaBIMXCS T'OMOIOMMEPOB.
TakuM o00paszsoM, O0COOeHHO MNPeldloUTUTEJILHEM BapMaHT OCYIeCTBJIEHUS
OTHOCUTCH K crnoco®y IOJy4YeHUSH reTepoIMMEepPHOM Ig-nomoBHOM
MOJIEKYJIEL M3  eOIMHMUHOM  KJIeTKWU, roe yKa3aHHasd Ig-nnomoBHada
MOJIeKyJIa comepxuT nBa CH3-moMeHa, KOTOPHE CIOCOOHHE OOpa30BHBATH
[IOBEPXHOCTL KOHTAaKTa, M TIe IIPUCYTCTBMEe IIpMMecel TOMOIVMEPOB
coCcTaBJigeT MeHee 5%, NIPenIouTUTEJIBEHO MeHee 2%, BoJiee
[IPenlIouTUTeJIbHO MeHee 1%, U, HauboJiee IIPEeOloUTUTEJIEHO, IIPUMECHU
TOMOIVMMEPOB IIO CYINEeCTBY OTCYTCTBYIT, IIpHUYeM YyKas3aHHHBNM CI0oCoD
BKJIIOUAET MNpeloCTaRJIeHMe B YKa3aHHOM KJIETKE:

- IIepBOM MOJIEKYJIH HYKJIEMHOBOWM KMUCJIOTH, KoOoupyomer 1-vio
comepxamyl CH3-moMeH HNOJMIENTUIOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJIEMHOBOW KMUCJIOTH, KOIUpyIelr 2-Vio
comepxamyo CH3-moMeH MNOJIMIENTUIHY Lelb,

Toe YyKa3aHHas IepBas comepxamada CH3-DoMeH DOJMIIENTUIHAS
eIk COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T©TOme ykKas3aHHAaA
BTOpPAasd comepXxalasa CH3-momMeH MOJIMIIENTUIHA S LIerb COIEepPXUT
AMMHOKMCJIOTHEIe 3aMeHH L351D u L368E, mOpuueM VYKa3aHHHM CcIocod
OOINOJIHUTEJILHO BRJIOUAET CTaOuio KYJILTUBMPOBAHMA YKal3aHHOM KJIETKU-—
X03AMHa ¥ ofecrneuyeHMSa  BKCIPEeCCHMM  yYKa3aHHBEX JIBYX  MOJIEKYJI
HYKJIEMHOBOWM  KMCJIOTH ¥ cbopa VKa3aHHOM TIeTepoauMepHoOM Ig-
IOONOOHOM MOJIEKYJIE U3 KYJIbTYPH.

B IOpyroM IIpedlouTUTEJIEHOM BapMaHTe OCYIEeCTRBJIEHUS TPEOHUH
(T) 3amMeHeH Ju3MHOM (K) B I[oJioXeHMM 366 InepBoro CH3-moMeHa, u

JemumH (L) BaMeHeH achapalMHOBOM kucJoTou (D) B moJjgoxeHuwm 351
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BTOpoTo CH3-moMeHa, M Tupo3mMH (Y) BaMeHeH TJIYTaMMHOBOWM KMCJIOTOM
(E) B IOJIOXeHMM 349 ykaszsaHHOTO BToporo CH3-pmoMmMeHa. 310,
HamopuMmep, o6o3HavalnT Kak wMyTaumsa T366K/L351'D,Y349’E, oOHaKO
oIpyTue  CHocoOel oB0O03HaueHMd DTUX MyTaluul MOTYT  BKJIOUYATEH,
HanpuMep, T366K - L351D:Y349E, wmim T366K/L351D,Y349E maM OpoOCTO
T366K/L351DY349E. OcTaTok Y349 4BJIgeTCS COCEeIHMM OCTAaTKOM IJId
ocTaTka B  IIOJIOXKEHUU 351, KOTOPEIM  MOXeT  YyuaCcTBOBATb BO
B3aMMOIEMCTBUAX OMMEPOB. B COOTBeTCTBMM C HaHHEMM 1in Silico,
Y349E cnocofbcTByeT CTabMIBHOCTM TI'eTepoduMepa (BoJsiee  HUBKME
nokasarTeym in silico), a Takxe JecTabuamMs3alrM MoHoOMMepa (BoJiee
BHICOKMeE IoKaszaTeJsiM in silico) wum 1DJayTaMuMHoOBas kucjora (E) B
noJoxeuuu 349 sgpisgercda 0OoJiee OJIATONPUMATHOM, UeM aclaparvHoBad
kucyjoTa (D). TaxkumMm o6pasoM, BHeCeHMe BTOPOM aMMHOKMCJIIOTHOM
3aMeHH BO BTOpPOM comepxammui CH3-moMeH IOJIUIIENTH, yxe
comepxamui AMMHOKMCJIO THYIO 3aMeHy B [1OJIOXEHUN 351, najiee
CIIOCOOCTBYET TeTEPONVMMEPU3ALINMA .

OcoBeHHO MNPedlNouTUTEJILHEM BapMaHT OCYMeCcTBJIeHUd, TaKuM
oBpasoM, OTHOCUTCHA K CHOCOOYy [OJYy4YeHMs TeTepoluMepHOM Ig-
nonmoBHOM MOJIEKYJIH M3 eIVMHUYHOM KJIeTKM, TI'IOe YyKasaHHad I1g-
nonobHas MOJIEKyJla conepXxuT nra CH3-moMeHa, KOTOPHE CIOCOOHE
00pas30BHBATE IIOBEPXHOCTEL KOHTaKTa, M TI'Oe IIPpMMEeCH T'OMOIVMEPOB
cocTaBJIgT MeHee 5%, 0oJjiee NPeldlodTHUTEJILHO MeHee 2%, eme O0oJee
IPenrnouTuTeJIbHO  MeHee 1%, u HauboJiee  HOPEenOIouTUTEJILHO  II0
CYmeCcTBY OTCYTCTBYIOT, noprdeMm yKasaHHBM croco® BKJIOUAET
IpenocTaBJIeHMe B YKa3aHHOM KJIeTKe:

— TIepBOM MOJIEKYJIEl HYKJEMHOBOW KMUCJIOTH, KoIupylmelr 1-vio
comepxamy CH3-moMeH MNOJIMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOW KMUCJIOTH, KOIMUpyHIeMr 2-Vio
comepxamy CH3-moMeH MNOJMIENTUIOHYK IElb,

Tne YyKa3aHHasa TIepBas comepxamasda CH3-DoMeH NOJMIIENTUIHAS
IIEME COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T©Tme ykKas3aHHAaA
BTOpPAasAd colepxama s CH3-nmomMeH MMOJIMIIENTUIHA S 1ernb COOEPXUT
aMMHOKMCJIOTHEIe 3aMeHH L351D u Y349E, mnpuueM YKa3aHHHM CIIocod
OOIOJIHUTEJILHO BRJIOUAET CTaOVio KYJIbLTUBMPOBAHMA YyKa3aHHOM KJIETKU-—
XO03fAMHa U  oO0eclleueHMSa  DKCIPeCCUM  yKa3aHHBX [OBYX  MOJIEKYJI

HYKJIEMHOBOM KMCJIOTH ¥ cbOopa yKasaHHOM TeTepoluMepHOoM Ig-
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IOONOOHOM MOJIEKYJIE U3 KYJIbTYPH.

B OpyroM MOpedlouTUTEJIbHOM BapMaHTe OCymMeCTBJIeHMS TPeOHUH
(T) BaMeHeH Jm3MHOM (K) B [HOJIOXeHMM 366 mnepsoro CH3-moMeHa u
JemumH (L) BaMeHeH achapalMHOBOM kucJoTou (D) B moJjgoxeHmm 351
BTOpOoTO CH3-moMeHa, M TUPO3MH (Y) 3aMeHeH IJIYTaMMHOBOM KMUCJIOTOM
(E) B noJjyoxeHur 349 yka3aHHOTO BToporo CH3-momeHa, u JgenumH (L)
3aMeHeH IJIYTaMMHOBOM KucjoTom (E) B HoJIoXeHMM 368 yKasaHHOTO
BTOPOTO CH3-momMeHa. 3TO oBo3HavamnT Kak My TaluAa
T366K/L351’D,Y349'E,L368'E. Iea ocTaTka Y349 u L368
opencTaBJgoT Ccobol  oCcTaTKH, KOTOPEE MOTYT VYUYacTBOBATHL BO
B3aMMOIEMCTBUAX OMMEPOB. B COOTBeTCTBMM C @HOaHHEMM 1in silico,
Y349E wm L368E crnocofbCcTBYyRT CTabMIBHOCTM TeTepomuMmepa (OoJee
HMBKME IIoKaszaTedr in silico), a Takxe njecrTabwiMs3aluuy OrMmepa BB
(BoJlee BHICOKMe IokKaszaTeJM 1in sSilico), M TJYyTaMUMHOBaASg KUCJIOTa
(E) B noJyioxeHuax 349 um 368 gBjdgetTca OoJjiee OJaTOOpUATHOM, UeM
acrnaparmHoBasg kucjoTa (D). TaxuMm oOpa3oM, BHeCeHMe BTOPOM U
TpeThbel aMMHOKMCJIOTHOM B3aMeHH B B-llelb, KoTopasd yXe COIepXUT
aAMMHOKMCJIOTHYIO 3aMeHy B IIoJIoXeHMM 351, majlee cIrocodcTByeT
TreTepomomMepmzaummu. TakuMm o0OpasoM, OCOBEHHO TIPEeNIOUTUTEJIbHEIN
BapMaHT OCyMeCTBJIEHU I OTHOCHUTCH K criocoby IOJIyUeHM I
TeTepoIUMMepHOM Ig-NOoOoOHOV MOJIEKYJIH M3 eIMHUUHOM KJIeTKM, TIOe
ykaszsaHHad Ig-momoBHas MOJIEKYJIa comepxmuT OBa CH3-moMeHa, KOTOPHE
Crioco®HE 0OpPAa30BHBATL I[IOBEPXHOCTEL KOHTAKTa ¥ I'IOe IIPUMECH
TOMOIVMMEPOB COCTAaBJIAT MeHee 5%, 0OoJjlee MNPenloUTHUTEJILHO MeHee
%, eme BoJee IpenlouTUTeJIbLHO MeHee 1%, u HauboJee
OpennouTuTeJIbHO IO CYMeCcTBY OTCYTCTBYIOT, opuueM YKa3aHHHM
crioco® BKJOUaAeT NpeloCTaBJIeHMe B YKa3aHHOW KJIeTKe:

— TIepBOM MOJIEKYJIEl HYKJEMHOBOWM KMUCJIOTH, KoIupylmelr 1-vio
comepxamy® CH3-moMeH MNOJIMIENTUOHYK Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOWM KMUCJIOTH, KOIMUpyKIer 2-Vio
comepxamy® CH3-moMeH MNOJIMIENTUIOHYK IEMb,

TIe VYKa3aHHas IepBad colepxamasa CH3-moMeH DOJUIIENTUMOHASA
LENE COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ TOme ykKasz3aHHadA
BTOpas comepxamasd CH3-moMeH IIOJIUIIeNTUOHA S 1ernb COOEPXUT
aMMHOKMCJIOTHEe 3aMeHH L1351D, um Y349E, m L368E, npuueM YyKa3aHHHM

Croco® OONOJIHUTEJIbHO BKJIIKUAET CTaIuio KYJIE TUBUMPOOBaHMA YKaBaHHOﬁ
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KJIETKM-XO34MHa M OOEeClledeHMsa DKCIPEeCCUM YyKa3aHHBX OBYX MOJIEKYJI
HYKJIEMHOBOW  KMCJIOTH ¥ cbopa VKa3aHHOM TIeTepoauMepHou Ig-
IOONOOHOV MOJIEKYJIE M3 KYJIbTYPH.

B OpyroM MOpPenlouTUTEJIbHOM BapMaHTe OCYmMeCTBJIEHUMS TPEeOHUH
(T) BamMeHeH JusuHOM (K) B noJioxeHunM 366 mnepBoro CH3-moMeHa, u
JemimH (L) 3samMeHeH Jm3mMHOM (K) B 1nojoxeHuMm 351 yKasz3aHHOTO
nepeoro CH3-momeHa, ¥ JerumH (L) B3aMeHeH acllapalMHOBOM KMCJIOTOM
(D) B noJioxenur 351 BTOoporo CH3-pmomeHa, M JeruuH (L) 3aMeHeH
TJIyTaMMHOBOM kKucJoTom (E) B moJjioxeHur 368 yKazaHHOTO BTOPOTO
CH3-momMeHa. 3T0 oBoBHaAvYaKT KakK MYy T allviio
T366K,L351K/L351’D,L368'E. DSTa MyTalMa TakKke YyBeJMUMBaeT HOOJIO
IpencTaBJIALIETO MHTepeC (buCcrneundMUIecKoro) aHTUTeJa, Kak
IoxkasaHo B paszneje "llpuMeps". Takxke C TIIOMOMBLI 5STOM MyTaluM
cTajJo BO3MOXHEIM NoJIyuyeHue OUCIelndmUUIeCKrOTO aHTUTeJIa Oes
oBpa30oBaHMA KaKoTro—-JmMOO Iomojawnmerocd OOHapyXeHMK KOJMUYeCcTBa
TOMOIVMMeEpPORB. Takum oOpasoM, HOOINOJIHUTEJIBHO IIpelyCMaTpuMBaeTCs
crioco® MIOJIYUYEHU A reTepoIMMepPHOM Ig-nonmobHOM MOJIEKYJIB us3
eIVHUYHOM KJIeTKM, T'Ie VYKa3aHHasa Ig-momoBHas MoJieKyJla COINepPXUT
nsa CH3-momMmeHa, KOTOPHE  CIOCODOHE 0OO0Opas30BHBATHL IIOBEPXHOCTH
KOHTakTa, W I'Oe I[IpUMecCH TOMOOMMEPOR COCTAaBJILAKT MeHee %,
OPEennouTUTEJIbHO MeHee 2%, 0oJlee NPenlouTHUTeJIbHO, MeHee 1%, wu,
HamboJjiee NPelllouTUTEeJILHO, IO CYIEeCTBY OTCYTCTRBYIT, IpuyeM
YKasaHHBEM CcrIooco® BKJOUAET IIpeldoCTaBJIeHMEe B YKa3aHHOM KJIeTKe:

- TIepBOM MOJIEKYJIEl HYKJIEMHOBOWM KMCJIOTH, KoIupylmelr 1-Vvio
comepxamy CH3-moMeH MNOJMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJIEMHOBOWM KMUCJIOTH, KOIMUpyIeMr 2-Vio
comepxamy CH3-moMeH MNOJIMIIENTUIHY ILElb,

Toe YyKa3aHHasa IepBas comepxamasda CH3-DoMeH DOJMIIENTUIHAS
IIEME COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T©Tme yKas3aHHAaA
BTOpPAasAd comepXxala s CH3-nmomMeH IIOJIUIIeNTUOHAa S 1elb COOEPXUT
AaMMHOKMCJIOTHEIe 3aMeHH L351D u L368E, mnpuueM VYKa3aHHHM CIIocod
OOINOJIHUTEJILHO BRJIOUAET CTaOuio KYJLTUBMPOBAHMA YKal3aHHOM KJIETKU-—
XO03fAMHa ¥ o0ecrneueHMSa  DBKCIPEeCCHMM  yYyKa3aHHBX JIBYX  MOJIEKYJI
HYKJIEMHOBOM KMCJIOTH M cbopa VKa3aHHOM TIeTepoauMepHou Ig-
IONOOHOM MOJIEKYJIE M3 KYJIbTYPH.

B OJPpyT'OM TIIpeOllIOUTHMTEeJIEHOM BapMMaHTe OCyleCTBJIEHMA TPEeOHNMH
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(T) 3amMeHeH Ha Jm3MH (K) B noJjoxeHmu 366 nepporo CH3-moMeHa, U
JemumH (L) 3amMmeHeH JmsuHOM (K) B noJjioxeHmm 351 yKaszsaHHOTO
nepsoro CH3-momeHa, u JenumH (L) 3aMeHeH aclapalMHOBOM KMUCJIOTOMU
(D) B nojgoxeHum 351 BTOpOorTOo CH3-moMeHa, ¥ THMpO3MH (Y) 3aMeHeH
acrnaparuMHOBOM kMucjoToM (D) B nojoxeHum 349 yKaszaHHOTO BTOPOTO
CH3-moMeHa, ¥ apI'mHMH (R) 3aMeHeH acHaparMHOBOM KucCJOTOM (D) B
noJjioxeHum 355 ykasaHHOTO BTOporo CH3-moMmeHa. 9To o6o03HaualnT Kak
My Talmnsa T366K,L351K/L351'D,Y349’D,R355’D. [Tapa T366K-
L351K/L351’D-Y349’D MOXeT OBITH OaJjlee  yJyulleHa TIIOCPelCTBOM
MyTaumm R355’D B B-lenu, UyTO IOPUBOOMT K  BoJiee  BEHCOKOMY
noxkasarejyo BB in silico, HO TakXxe IokasaTeyb AB 1in silico
ABJISETCH HECKOJIbEKO 0oJiee BECOKMM. TakumM oOpasoM, OOIMOJHUTEJBHO
openycMaTprMBaeTCsa CHoco0 IIoJIyueHud TeTepoauMepHoM Ig-nomo®HoM
MOJIEKYJIEL M3  eOIMHMUHOM  KJIeTKWU, e yKa3aHHasd Ig-nnomoBHasda
MOJIeKyJla comepxuT nBa CH3-moMeHa, KOTOpPHE CIOCOOHHE OOpa30BHBATH
[IOBEPXHOCTBL KOHTakTa, ¥ TIJe IIPpMMEeCHM TOMOIVMMEPOB COCTAaBJISKT
MeHee %, BoJee NIPennouTUTEeJIbEHO MeHee %, eme BoJee
[IPenlIouTUTEeJIbHO MeHee 1%, M HauboJiee  IIPEenIouTUTEJIBHO  IIO0
CYIEeCTBY OTCYTCTBYKT, IpryYeM yKasaHHBEM crioco® BKJIOUAET
IpenocTaBJIeHMEe B YKa3aHHOM KJIETKE:

- IIepBOM MOJIEKYJIH HYKJIEMHOBOM KMUCJIOTH, KoOoupyiomer 1-vio
comepxamyrn CH3-IoMeH MNOJUIENTUIHYK LEelb, U

- BTOPOM MOJIEKYJIEl HYKJIEMHOBOW KMUCJIOTH, KOIUpyIeNr 2-VIio
comepxamyo CH3-moMeH MNOJIMIIENTUIHYH Lelb,

Toe YyKa3aHHas IepBas comepxamada CH3-mgoMeH DOJMIIENTHMIHAS
Ielbk COIOEPXUT aMMHOKMCIIOTHEE 3aMeHel T366K m L351K, wu 1Oe
yKaz3aHHasa  BTopasd comepxamas CH3-moMeH  IOJMUIENTHMOHAS  Lelb
COIEepPXUT aMMHOKMCJIOTHHEe 3aMeHe L351D, m Y349D, m R355D, npuuem
YKasaHHBEM CIIOoCc0o0 OOMNOJHUTEJLHO BKJIOYAET CTaIui KyJbTUBUPOBAHUI
yKasaHHOM KJeTKM-X03faMHa U obecleueHMs BKCIOPeCcCUM YKa3aHHBX
IOBYX MOJIEKYJI HYKJIEMHOBOM KV CJIOTH u cbopa yKasaHHOM
reTepoIMMepHOM Ig-TOOOOHOM MOJIEKYJIH M3 KYJILTYPH.

B Tabumuile B 1pemocTaBJIeH o0030p MyTalMyi, KOTOPHE MOXHO
BHOCUTL B CH3-IOMeHH B KauecTBe INIpPelloUTUTEJILHHX CpelCcTB OJIA
[IperMylIle CTBEHHOT'O oBpa3oBaHUA nap, UTOOH [IOJIYUUTH JIMBo

reTepoIVviMepPH., BjiZiele! I'OMOIOVMEPEI .
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Tabmauia B
KoHcTpyKLMA [TpennouTuTesIbHO
Samenu AA B CH3
# oBpasyeT Iape C
- (OUMKMM TUII) - IUKU TUI
E356K, D399K 1 Koncrpykumsa 2 wuan 3
K392D, K409D 2 Koncrpykumsa 1
K392D, K409D, K439D 3 Koncrpykumsa 1
K392D, D399K, K409D 4 Koncrpykumusa 4
E356K, E357K, K439D,
5 Koucrpykuusa 5
K370D
T366W 6 Koucrpykumsa 7
T366S, L368A, Y407V 7 KoHcTpykLIMA 6
Kouncrpykumsa 63, 69, 70,
T366K 43
71, 73
L351D 63 Koncrpykumsa 43, 68
Koncrpykumsa 63, 69, 70,
T3606K, L351K 68
71, 72, 75
L351D, L368E 69 Koncrpykumsa 43, 68
L351E, Y349E 70 Koncrpykumsa 43, 68
L351D, Y349E 71 Kouncrpykumsa 43, 68
L351D, R355D 72 Koncrpykumusa 43, 68
L351D, Y349E, L368E 73 Koncrpykumsa 43
L351D, Y349D, R355D 75 KoHncrpykuusa 68
TaKuMm obpazoM, TaKxe openycMaTpuUuBaeTCHa crioco® B

COOTBETCTBUM C HaACTOANUM M300peTeHMeM OJg IIOJIYUeHMS II0 MeHbleM
Mepe OIBYX  Pa3JIMUHHX Ig-TIoOmOBHEIX  MOJIEKYJI, i  crnoco® B
COOTBETCTBUM C U30OpeTeHMeM OJ4 IIOJIYyUeHMsa TeTepoIMMepHoOM Ig-
IOoOmoBHOM MOJIEKYJIE, I'Ie yKasaHHBEEe CpeldCcTBa IJA NpeuMyleCTBeHHOTO
oBpa30BaHMA Iap MeXIOy YKa3aHHBEMU 1-HM M 2-HM colepxamummu CH3-
IOOoMeH [IOJIMIIENI T I aMI, n/mnm YKaz3aHHHE CpencTrBa oJis
IpeMymeCTBEHHOTO O0pasoBaHUA IIap MexXxIy YKa3aHHEMM 3-UMM M 4-HM
comepxamymMy CH3-moMeH TIOJMIIENTMIAMM COoIepXaT IO MeHbIeM Mepe
OOHY koMOMHaLMIO MyTalul, KakK IpencTaBJIeHO B Tabiuie B.
[lpennouyTmTeJIbHO, YKaz3aHHHE cpencTea OoJis [IperMylle CTBEHHOT'O

oBpa30oBaHMA IIap MexXOy YKa3aHHBEMU 1-BM U 2-BM colepxamymu CH3-
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IOOMeH IMOJMIEeNTHIaMM U YyKa3aHHBe CcpelcTBa OJ4 IpeuMyleCTBeHHOTO
oBpa30oBaHMA IIap MexOy YyKa3aHHEMM 3-M UM 4-eM colepxammmm CH3-
IOOMeH IMOJIMIEeNTHIaMM coIepXaT II0 MeHbIleM Mepe OBe KoMOMHaLUU
MyTaluMi, Kak OpedcTaBJIeHO B Tabiuie B.

HacTosmee wm300peTeHMe TaKXe OTHOCHUTCS K HOBBEM KOMOMHALMAM
MyTauut CH3, C KOTOPEIMM CTaJIO BOBMOXHHEM IIOJIYUMTH CMeChb IIO
MeHbIIelM Mepe IOBYyX MOHOcHeUUdUUuecCKux Ig-TIOOOBOHEX MOJIEKYJI B
eIVHUYHOM  KJIeTKe, Troe IpuMecu Bucneumpruueckmx  Ig-IOHOOHHX
MOJIEKYJI COCTaBJAKT MeHee b%, MNpeOnouTUTeJSIbHO He ©OoJiee ueM 2%,
eme OoJlee MNPEelNoUTUTEJIEHO MeHee 1%, M HauboJiee NPeOalouTUTEJBHO,
1o CYIecTBY OTCYTCTBYIOT. ST  MyTauuu B COOTBETCTBUKU C
nz3obpeTeHreM, TakuM o00pasoM, ABJILTCAI O0COOeHHO MIPUIOIHEMM IJIA
IOJIYUYEeHMS CMeCH MOHOCIeUMPUUeCKMUX aHTUTeJl, KoTopas, HalpuMmep,
ABJISeTCHA IIpeMMymeCTBEeHHOM, KoTI'Ja ABJIAeTCHA XeJaTeJIbHBHM BHECOKUM
YPOBEHD CIIBaHU I OIBYX UIEeHTUUHEIX MOJIEKYJI-MUIIeHeN, KoTma
IJIOTHOCTEL AaHTUTEeJI Ha KJIeTKaxXx-MMIIeHSX »OOJIKHa OHTL IJOCTaTOUHO
BHICOKOM, UYTOOB MIPMBJIEUL oOlpeleJieHHBEe »0OeKTOopHEe (QYyHKLUUM, TakKue
Kak oOIlloCcpelyeMHll KOMILJIEMEeHTOM JIM3UC OIYyXOJIEBOM KJEeTKM, WU
KoT'Ia IOBE MMIIEHM PAaCIOJIOXEHH CJIMIIKOM »OaJleko IpyTr OT Ipyra, Tak
UYTO OHM He MOTYT CBSA3HBATLCSA OIOHUM OMCIEUMPUUECKUM aHTUTEJIOM,
WM OJIS YIOPOmEHMA NPpOolLenyp IMOJIydeHUSd pa3l3pelleHMsa KOHTPOJIMPYKIEIT O
opraHa. B Takux cJydasdgx YacTOo SABJIAeTCHI XKeJlaTeJIbHOM OITUMM3allnA
IIPOMBBOOCTBEHHOM IJIATOOPME OJIS TAaKMX MOHOCHeUUPUUECKUX AaHTUTEI.
Kak moka3aHO B IpuMepe 10, HacTodmee u300peTeHMEe OTHOCUTCHS K
HabJjlooeHM©o, 4YTO, Kor'zma JM3MH (K) B TIIOoJIOXeHMM 392 T1IepBOTO
comepxamero CH3-momeH IOJIMIIENTHUIA (HanpuMep, oBJamanmero
crieuMdMUUHOCTRLIO A) 3aMeHeH achlapalMHOBOM kucJjoTou (D), ¥ korma
acriaparmMHoBas kucjoTa (D) B noJjJoxeHuu 399 yKazaHHOTO I[I€PBOTO
comepxamero CH3-moMeH MDOJIMIENTMIA 3aMeHeHa JmM3uMHOM (K), M kKorma
s (K) B nojgoxenum 409 yKazaHHOTO IepBOTOo colepxamero CH3
IOOMeH IIOJIMIEeNTHI 3aMeHeH aclapalMHOBOWM kucjoToum (D), cTalJo
BOBMOXHEM IIOJIYyYeHMEe CMecM IO MeHbIleM Mepe OBYX Pa3JIMUHHX
MOHOCIeIUdMUUIeCKkux Ig-TIOOOOHEIX MOJIEKYJ B OOHOM KJIeTKe, BKJIOUAad
MOHOCIHeluudpmuueckme Ig-nomobHEe MOJIEKYJIH CO CIeUMUUHOCTBEI AA,
roe oBpa3oBaHue fucrneunupruueCcKmx IOOOUHHX IPOOYKTOB

(Bucneuupmueckme Ig-TIOOOOHEIE MOJIEKYJIE) CHMXEHO OO YPOBHS HMXe
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Q

%, WIMW IOaxe OO YPOBHA HMXe 3%, WJIM JaxXe I[I0 CYIEeCTBY COBCEM He
OBHapyXMBaeTCH. TakuMm ofBpaszoM, YIIOMSAHYyTasd  BHIIE KOMOMHalLMA
MyTauui (obosHauaeMas B HacToAmeM onIMcaHumM kak K392D, D399K,
K409D) saBasgeTcsd OCOOEHHO IPenlNouTUTEeNIbHOM NOJIA TIIOJIydeHUS CMeCcHU
MOHOCHeUUOUUIeCKUX Ig-r1onOBOHEX MOJIEKYJI. KpanmudmuumpoBaHHOMY
CllielMajiMCcTy OyIOoeT I[IOHATHO, YTO MX (QYHKUMOHAJIBHEE BapWMaHTHE, T.e.
K392E, D399R, K409E, MOTYT NPMBOIMTE K CXOIHEM sdpdpexTamM. Kpowme
TOT'O, TakKXe K CXOIOHHM sbdpeKTaM MOTYT IIPUBOIOMTL OBOMHEE MYyTaHTH,
comepxamue 3aMeHH D399K wu K409D, wim 1gpyrue OQyHKIMOHAJEHEE
BapMaHTH, HalpuMep, Takue kKak K392D m K409D, D399R m K409E wm
T.I.

BulleykasaHHOe CIpaBelJMBO IJIA KoMOMHaALMM MyTauuy, ITIe
TJIyTaMMHOBasd KucjoTa (k) B noJjoxeHur 356 IMIepBOTO cCcoIepXameIro
CH3-moMeH TMOJIMIENTMIa 3aMeHeHa JuM3uMHoM (K), M Toe TJIyTaMMHOBAaA
kucioTa (E) B nojioxeHmur 357 yKazaHHOT'O IIepBOI'O comepxamero CH3-
IOOMEeH IIOJIMIIeNITMIOa 3aMeHeHa Jwu3mHoM (K), u 1me Jm3mH (K) B
[IOJIOXEHUN 439 YKa3aHHOT'O [IepPBOTO comepxamero CH3-momMeH
IIOJIMIIENITHUOA 3aMeHeH acllapalMHOBOM KucjoTou (D), m rmme JusmH (K)
B noJioxeHur 370 yKasaHHOTO I[epBOIC conepxamero CH3-moMeH
IOJIMIIENITHUOA 3aMeHeH aclapalMHOBOM KucjoToud (D). 3Ta kKoMOMHALUMN
MyTauui (ofosHauvaemMasd B HacTodAlmeM ooMcaHMM kKak E356K, E357K,
K439D, K370D) Takxe ABJAETCS OCOOeHHO MNPenlouTUTEeJILHOM MOJIid
[IOJIyUYeHu s cMecu MOHOCIEeUupUUIeCKMX Ig-n1omoBOHEIX MOJIEKYJI.
KBamduumMpoBaHHOMY creumaJnucTy OynerT I[IOHATHO, UTO X
OyHKIMOHAJIELHEIE BapMaHTH, T.e. E356R, E357R, K439E, K370E, moryT
IPMBOIMTEL K CXOOHEM 520pexkTamM. Kpome Toro, TakKXe K CXOIHHM
>0bexkTam MOTYT IIPUBOIUTH TPOMHEE MM IOBOMHEE My TaHTH,
comepxamye 3amMeHH E356K m K439D, m E357K m K370D, wmiam »gpyrue
GYyHKIIMOHAJIELHEIE  BapMaHTH . TakuMm oOpaszsomM, clenyommuy — BapMaHT
OCYMeCTBJIEHUS OTHOCUTCHA K cCcHoco®y I[IOJydeHMA II0 MeHbIel Mepe
IBYX PasJIMUHLIX MOHOCHeUMIUUeCKUxX Ig-IIOOOOHHX MOJIeKYJI M3 OIOHOM
KJIETKN—-XO349MHa, Toe KaxXmas M3 YKa3aHHBX IOBYX 1g-IIOJOOHEX
MOJIEKYJI comepXxuT nBa CH3-moMeHa, KOTOpPHE CIOCOOHH OOpa30BHBATH
[IOBEPXHOCTH KOHTAaKTa, [IpUYeM yKasaHHBEM crioco® BKJIOUAET
IpenocTaBJIeHMEe B YKa3aHHOM KJIeTKe

a) TIIepBOM MOJIEKYJIE HYKJEMHOBOM KMCJIOTH, KoIuUpyomen 1-Vvio
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comepxamyn CH3-moMeH IIOJIUIIEN TUOHYIO Lelb, ofJlamaniyo
ClleUUOUUHOCTRI A,

b) BTOPOM MOJIEKYJIEl HYKJIEMHOBOWM KMUCJIOTH, KOOUPpYyKIeN 2-yi
comepxamymn CH3-moMeH TIOJIUIIEN TUOHYIO Lelb, obJlamaniyo
CrieuMdMUUHOCTRI B,

T'Ie YyKa3aHHas IepBad colepxamasa CH3-OOMeH IOJMUIIENTHIHASA
Henk coepxuT MyTaumuy K392D, D399K, K409D, u ykaszsaHHad BTopasd
comepxamas CH3-moMeH MOJMUIENTUIHAS Lelb JKOo comepxuT CH3-moMeH

OIMKOTO TuIa, Judo comepxuT MyTauuwo E356K, E357K, K439D, K370D,

IprnueM yKaSaHHHﬁ crioco® IOOIIOJIHMTEJIBEHO BRJIOUaAET CTallio
KYJIETUBMPOBaAHMA yKaSaHHOﬁ KIIeTKMN—-XO34AMHa, u obecrieueHuUd
SKCIIpeCCHM YKa3sSaHHEX MOJIEKYJI HyKﬂeMHOBOﬁ KVCJIOTH, n céopa

YKasaHHEIX II0 MeHblle¥ Mepe IOBYX Pal3JIMUHHX IJg-TIOOOOHEX MOJIEKYJ U3
KYyJIbTYPH .

AJILTEPHATUBHEI BapMaHT OCYMEeCTBJIeHMS OTHOCUTCH K CHocoby
IIOJIYUEeHMA II0 MeHblley Mepe IBYX PAa3JIMUHHX MOHOCHeUMdUUeCcKMUMx Ig-
IIONOOHHX MOJIEKYJI M3 OIOHOM KJEeTKM-XO034IMHAE, I'oe Kaxmasa U3
YKa3aHHEX »OBYX I1g-MOOOOHHBIX MOJIEKYJI CoIepxuT nBa CH3-momeHa,
KOTOPHE CIIOCOOHE OOpas0OBHBATE I[IOBEPXHOCTHL KOHTaKTa, [IPUUEM
YKasaHHBEM CHoCOo0 BKJOUAeT MNpeldoCTaBJIeHME B YKa3aHHOM KJIeTKe

a) TIIepBOM MOJIEKYJIE HYKJEMHOBOM KMCJOTH, KoIupyomen 1-vio
comepXxallyio CH3-moMeH [IOJIUIIENTUIHYIO Lemns, o6JIagaKnllyo
CIIelMIUUHOCTRIO A,

b) BTOpPOM MOJIEKYJIH HYKJIEMHOBOM KUCJIOTH, KOIOMPYIIEN 2-VIiO
comepXaly CH3-momeH [IOJIMIIENTUIHYO Len.b, oBJlaganiyo
CInelMdUUIHOCTRID B,

Toe YyKa3aHHasa IepBas comepxamasda CH3-DoMeH DOJMIIENTUIHAS
nenk Juoo comepxuT CH3-IoMeH IOMKOTO THUIIa, JMOO COOEPXUT MyTallMi
K392D, D399K, K409D, wm ykaszaHHaa BTopad comepxamasda CH3-momeH
MNOJIMIIENTUIOHASA 1LIellb COoOepXuT MyTaumwo E356K, E357K, K439D, K370D,
[IpUYEeM YKa3aHHBM crioco® OOIIOJIHUTEJIEHO BKJIOUAET CTanumo
KyJIb TUBMPOBAaHUA KJIeTKM—-X0O3AMHa, u obecrieueHmns BKCIIPECCUN
YKasaHHEIX MOJIeKYJI HYKJIEeMHOBOWM KMCJIOTH, U cbopa YyKa3aHHHX IO
MeHbIe Mepe IOBYX PasJIMUHHX Ig-TIOOOOHHX MOJIEKYJ M3 KYJbTYPH.

Kak mnpencrTarjieHO B IpumMmepe 10, @OBe MOHoOCHeuudpuueckmx Ig-

[IOOOOHHEX MOJIERYJIEL MOXHO I1oJIy4daThb B eIMHUUYHOM KRJIIETKE, roe
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obpasoBaHue OUCHeUIUUeCKMX Ig-TIOMOOHEX MOJIEKYJI IO CYIeCTBY He
nogmnaeTcs ODOHaAPYXEHUD. KBanudmuMpoBaHHLM CIIeLMaJIUCT MOXeT
BHOpPATE 3-10 MOJIEKYJY HYKJIEMHOBOMW KMCJIOTH, KOOMPYKIIYI COIepXallyio
CH3-OoMeH TMOJUIIENTUOHYK Lellb OUKOTO TuUlla WM MOOUOUUIMPOBaHHYIO
crocobaMr MHXeHepuM comepxallylo CH3-OOMeH IMNOJIMIIENTUOHY Lelb OJId
npenocTaBJIeHUA yKasaHHOM KJIETKe-X034AMHY, Tak UTOOH
oBpa30BHBAaJIaCh CMeChb 3 MOHOCIEeUMPUMUEeCKMX aHTHUTeJl M T.I.

B OOHOM acIlleKkTe u300peTeHuda IIpelyCcMaTpuBaeTCsa CIOoCO0 II0
n300peTeHnio OJIS IIOJIYUeHMS II0 MeHbIleM Mepe OBYX Pa3JIMUHBEIX I1g-
IIOOOBHEIX MOJIEKYJI MIM IJIS IIOJIyUeHMS TeTepoIMMepHoM Ig-nomoOHOM
MOJIEKYJIH, TIe Kaxmasgd K3 comepxamux CH3-moMeH T[IOJUIIENITUIHEIX
leney IONOJHUTEJILHO COIEPXUT BapuabellbHyln 00JacTh, Pacllo3HAaKIYIO
OTJIMYAIUNCSA SIUTON-MUIIEeHL, I'Ie DSIUTONH-MUIIEHM PacCIloJIOXeHH Ha
OOHOM ¥ TOM Xe MOoJeKyJe. 370 yacTo obecneumMeaeT 0OoJiee
50PeKTUBHOE IIPOTHUBOIENCTBHMEe (BMOJOTMUECKOM) OGYyHKUMM YyKa3aHHOMU
MOJIEKYJIEI-MUIIEHV IIO CPaBHEHMID C CUTyallMel HalleJMBaHMA TOJIBKO Ha
OOVH SIOUTON. Hanpuwmep, TreTepouMepHasa Ig-nmomo®Hasa MOJIeKyJia
MOXeT OIHOBPEMEHHO CBA3HBATHLCA C 2 BIUTOINaMM, IIPUCYTCTBYIMMA,
Halpumep, Ha pelLenTopax baKTOPOR pocTa WA PaCTBOPUMEIX
MOJIEKYJIax, BaXHEIX IJIg I[IpoJiMbpepalmMu OIYyXOJIEBEX KJIETOK, TeM
CaMuIM, S0beKTMBHO OJIOKMPYSA  HECKOJIBKO  He3aBUCHUMMHX KacKaIoB
nepelauy CcUTHaJa, BelIymMx K HEeKOHTpoJMpYeMoM npoJamubepauuu, U
Jiobasg KoMOMHALIMSA II0 MeHbllel Mepe OBYX Ig-TIOHOOHEX MOJIEKYJI MOXeT
OOHOBPEMEHHO CBA3HBBATBECA C 2, WIM @»Haxe 3 wmin 4 sOuTolIaMu,
IPUCY TCTBYIMMA Ha TaKMX pelenTopax barKTOpPOR pocTa WU
PaCTBOPUMEIX MOJIEKYJIax.

B HOpedOnouTUTEeJIbHOM BapMaHTe OCYIEeCTBIIEHMA MOJIeKyJla—-MUIIEHb
npencTarjigeT cobomn PacCTBOPUMY MOJIEKVYITY . B OIpyToM
NpenrnouTUTEJIbEHOM BapMaHTe OCYIIeCTBJIEHNA MOJIEKYJIa—MUIIEHb
opencraByigeT cobol MeMOPaHOCBA3AHHYID MOJIEKYIY .

B OpyTOM acleKTe Hu300peTeHMd IIpelyCcMaTpMBaeTCcd CIocod o
n300peTeHn0 OJIS I[IOJIYUeHMA II0 MeHbIleM Mepe OBYX Pa3JIMUHEIX I1g-
IIONOOHEIX MOJIEKYJI MJIM IJIA IIOJIyUYeHud TeTepolMMepHoM Ig-nomoOHOoM
MOJIEKYJIH, T'Ie KaxXOmasgd u3 comepxamux CH3-1oMeH [IOJIUIIENTUIHEIX
leney IOOIOJHUTEJBHO COIEepPXUT BapuabellbHyl 00JacThb, pPacllo3HaKIyo

SIIMTOII-MMIIEHE , roe SITMTOIIEI-MMIIEe HM PacCIlIOJIOXEHEI Ha Pa3JIMUYHEIX
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MOJIeKyJlax. B 2ToM cCiydae KaxIasd M3 Pas3JIMUHHX MOJIeKYyJ-MUIeHeM
MOXeT TIpelCcTaBJIAThL cobor Jubdo PacCTBOPUMMYK MOJIEKYJIY, JIoo
MeMOPaHOCBSA3aHHYK MOJIEKYJy. B OIOHOM BapMaHTe OCyIleCTBJIEHUS
pPasJIMUHEE MOJIEKYJIBI-MUIIEHM  ABJISTCS PaCTBOPUMBEIMU — MOJIEKYJIAMMU .
AJIETEepHaTUBHO OOHa MOJIeKyJla—MUIIEHb npencraBjigeT cobon
PacTBOPUMYI MOJIEKYJY, B TO BpeMd KakK BToOpasd MOJIeKyJla-MUIIEeHb
npencTaBJIgeT cobom MeMOpPaHOCBA3aHHYID MOJIEKYJIY . B oOpyT oM
aJlbTepHaTMBe o00e MOJIEKYJIH-MUIIEHM SABJIARTCHA MeMOPaHOCBI3aHHBEMU
MoOJIeKyJlaMM. B OIODHOM BapMaHTe OCYIMEeCTBJEHUMSA pasJIMuHbBE MOJIEKYJIBEI—
MUIIEeHM BSKCIPEeCCHUPYIRTCHS Ha OIHMX M TexX Xe KJIeTKax, B TO BpeMd
KaK B IOPpyI'MX BapMaHTax OCYIEeCTBJIEHMS Pa3JIMUHHE MOJIEKYJIB—MUIIEHN
DKCIIPEeCCUPYITCH Ha PasInJYHEX KJIETKax. B KauecTBe
HeoT'paHMUMBaKIMeTo OpuMepa Jiobad TeTepoauMepHad I1g-rnonobHasd
MoOJIeKyJla WM Jiodad KoMOMHalLMg II0 MeHblled Mepe OBYX Ig-TIOOOOHHX
MOJIEKYJI MOXeT OBTL NIPUTOOHOM OJIA OIOHOBPEMEeHHOTO OJIOKMPOBAHUA
MHOXeCTBa MeMOpPaHOCBASBaHHEX PelelTopoB, HelTpalM3allMM MHOXeCTBa
PACTBOPUMHX MOJIEKYJI, TaKMX KaK LIMTOKMHH WJIM (aKTOPH poCcTa IJ4g
OIIYXOJIEBHX  KJIETOK, WIM  HeVTpalMs3aluM  pPas3JIMUHBEIX  CepOTUIIOB
BMPYCOB WJIM WTaMMOB BUPYCOB.

OOVH TIPenOnouTUTEJILHEM BapMaHT OCYIEeCTRBJIEHUS OTHOCUTCH K
criocoBy Mo wmz0fpeTeHU OJS IIOJIydeHMs TIIO MeHblell Mepe IBYX
PAaBJIMUHEIX I1g-TIOHNOOHEIX MOJIEKYJI WMJIM IOJA IIOJIYUEeHMS TeTepolMMepHOM
Ig-nmomoBHOV MOJIEKYJIE, TI'Ie I[I0 MeHbIlel Mepe OIMH M3 YKaB3aHHBX
SIOMTOIIOB-MUIIEHEM PAaCIIOJIOXEeH Ha OIIYXOJIeBOM KJeTKe. AJILTEePHATUBHO
MM IOOIOJIHUTEJILHO, II0 MeHbIleM Mepe OIMH M3 YKAa3aHHHEX SINTOIOB-—
MUIIeHeV PacIoJIOXeH Ha IIOBePXHOCTU 20bekTopHOM KJIeTKM. Hanpumep,
5TO HOPUIOIOHO IJiA IOpuBJedyeHMsa T-KJIeTOK WM NK-KJIeToK IJId
YHUUTOXEHU A OIIYXOJIEBEIX KJIETOK . Hampumep, B criocobe 1o
n300peTeHr0 OpoOyLUpyeTcsd IO MeHbleM Mepe onHa Ig-nomobHas
MOJIeKyJla, KoTopasd crInocoOHa TIIPUMBJIIEKATE MMMyHHBEE 30OeKTOPHEE
KJIETKM, I[IPeOlouTUTEeJIbHO UMMyHHHEe 50PeKTopHEe KIeTKM uUeJIoBeKa,
IIOCPeICTBOM  CIHeludMuecKOoTo CBA3HBAHUA C  MOJIEKYJIOM-MUIIEHLI,
PAaCIIOJIOXEHHOV Ha MMMYyHHHX 200eKTOpHHX KJeTKax. B clenyomeM
BapMaHTe OCYIECTBJIEHMSA YyKa3aHHas MMMyHHas 200eKTopHas KJeTKa
AKTUBUPYETCS IIPpM CBA3HBBaAHUM I1g-NOODOOHOM MOJIEKYJIH C MOJIEKYJIOM—

MMIIEHEBIO . HpI/IBJ'queHMe SQ)@eKTOpHBIX MeXaHM3MOB MOXeT OXBaTHBaAThb,
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HaopyMep, I[epeHalleJMBaHMe MWMMYHOMOOYJIMPYEeMOV ULUUMTOTOKCUUHOCTU
oIyTeM BBeOeHra Ig-NomoOHOM MOJIeKYJIE, IIOJIYUeHHOM CIIoCOOOM TIIO
nz3o0bpeTeHn0, KOoTopasa cHoco®Ha CBA3HBATHCA C LUMTOTOKCUUECKOMU
TPUITEPHOM MOJIEKYJIOM, Tako¥ KkKak T-KJeTOUHEM pelelTop wiu Fc-
raMMa-peLernTop, TeM CcaMblM, aKTUBUPYSA  I[OCJenylye  MMMYHHEE
s0dekTOpPEHE KackKame. TepMuH "uMMyHHasa 20bexkTopHas kJeTka" wWiu
"sphexkTopHaa KJIeTkKa'", KakK MCHOJIL3YyIT B PpaMkax M300peTeHud,
OTHOCUTCS K KJIeTKe U3 IIPUPOIHOTO pelepTyapa KJIeTOK B MWMMYyHHOMU
CHCTeMe MJIEKONMTAaKIMX, KOTOPHE MOT'YyT aKTHMBMPOBATBLCS, BJIMAL Ha
KM3HECIIOCOOHOCTEL  KJIEeTKM—MUIIEeHN . VMMyHHEIE  200eKTOopHE  KJIETKU
BKJIOUAKT KJIeTKM JUMMOPOMIHOTO POCTKa, TaKuMe KaK HaTypaJlbHHE
KmiepHee (NK) kJjgeTkwm, T-KJIETKM, BKJIKOUYaAd LIUTOTOKCHMUeckue T-
KJIETKM WJIM B-KJIeTKM, HO TaKXe VMMYHHBEIMM D2QOeKTOPHEIMU KJIETKaMU
MOTYT CUMTATBbCH KJIETKM MMEJIOMIHOTO POCTKa, TakKMe KakK MOHOLUTEH
UiIM Makpodaryu, OeHOPUTHHE KJIEeTKM U HeUTpodMIILHEE TPaHyJIOLVTH.
TaxkuMm o6Opas3oM, VYKa3aHHasa »HBodexkTopHad KIeTKa IPeOlouTUTEJILHO
npencraByageT cobom NK-KJIeTKy, T-KJIeTKRY, B-kJIeTRY, MOHOILIUT,
Makpodar, IDeHIPUTHY KIeTKY WJIM HeMTPOOUJILHHM I'PaHyJIOLMUT.

AHTUT eHBE-MUIIEHN, IPUCYTCTBYIINME VIMMY HHEIX 5OOeKTOPHHIX
KJIeTKax, MOI'yT BKJouaTs CD3, CDl6, CD25, CD28, <CDe64, CD89,
NKG2D m NKp46. TaxuMm o00pa30M, HOOIOJHUTEJIEHO IIpelycMaTpMUBaeTCHd
crioco® B COOTBETCTBUM C HM300peTeHMeM MOJIA IIOJYyUeHMS II0 MeHbIeu
Mepe IOBYX PasJIMUHEIX I1g-TIOOOOHEIX MOJIEKYJI WM IOJSA II0JIYYeHUS
TeTepoIUMMEepPHOM I1g-NIOomoOHOM MOJIEKYJIH, I'Ie YKaB3aHHBIM SIUTOII-
MUIIEeHb PAacloJIOXeH Ha MoJiekyJle CD3, CDl6, CD25, (CD28, C(CDé4,
CD89, NKG2D wmim NKp4dé6.

XM3HeCIOCOBOHOCTE KIIETKM-MMIIEHM MOXET BKJIOUATH BEIXMBAHNE,
npoaupepalmo U/UIM  CIHOCOOHOCTE KJIETOK B3aMMOOEMCTBOBATL  C
IPYTVMM KJIETKAaMMU .

B oIODHOM acrnekTe HacTodmee M300peTeHMe, TakuMm oOpa30M,
OTHOCUTCH K crmocobam 1o n300peTeHnn nJis MOJIYYEHU A
reTepoIMMepHOM Ig-TIOOOOHOM MOJIEKYJIH, I'Ide Kaxdad M3 codepXalurx
CH3-nmomMeH MTOJIUIIEN TUIHEIX lemnem OOIOJIHUTEJIBHO COIEPXUT
BapuabeJiIbHY© 00JlacThb, Paclo3Haply®n BSIOUTOI-MUIIEHL. B OIHOM
BapMaHTe OCyMmMeCcTBJIeHMA Kaxnasga M3 2 BapuabeJIbHHX obJjlacTen

comepXxalnmx CH3-moMeH TOJMIIENTHUIOHEX lernemn paclilosHaeT OIOVMH M TOT



53

ke  BIOUMTOIN-MMIIeHL, HO C OoTJMuanmercd addrMHHOCTRI. B IOpyToM
BapuaHTe OCyMeCcTBJIeHMA Kaxoasga U3 2 BapuabeJIbHHX ofbjlacTen
comepXxammsx CH3-nmomMeH MNOJIUIIENTUIHEIX emnen pacrosHaeT
OTJIMYAKIMNCSA BOUTON-MUIIeHbL. B IpyT'OM BapMaHTe OCYMeCTBJIEHUA
oTJIMYAKIMEeCsS SIUTOIILH-MUIIEHNM PAaCIOJIOXEeHH Ha OIHOM ¥ TOM Xe
MOJIERYJIe—MUIIEHN , KoTopad MOXeT npencrTaBJigaTh cobom JIMBOo
MeMOPaHOCBSA3aHHYI MOJIEKYIIY, JIMOO pacTBOPUMMYK MOJIEKYJY. B Ipyrom
BapMaHTe OCYIECTBJIEHUA OTJUUAKIMECS BIOUTOMIE-MUIIEHM PacCIlloJIOXEHE
Ha pPasJIMUHEIX MOJIEKYJIaX—MUIIEHAX, KOTOPHE MOI'YT SKCIPECCUPOBATHCH
JMOO Ha OIOHUMX M TexX Xe KJeTkKax, Jubo Ha pa3l3JIMUHHX KJeTKax.
AJIETEPHATUBHO  pPa3JIMUHBE  MOJIEKYJIEI-MUIIEHM MOTYT TIIPEeOCcTaBJIATH
coboM pacTBOPMMEHE MOJIEKYJIH, WJIM OOHa MoJieKyJla-MHUIIeHbL MOXeT
IpenCcTaBJIATE COOOM PacTBOPMMYI MOJIEKYJY, B TO BpeMsa Kak BTopasd
MOJIeKyJla-MUIIEHL MIpencTaBJigeT coboM MeMOpPaHOCBA3AHHYD MOJIEKYIIY.
B OpednouTUTEeJIbHOM BapMaHTe OCYIMeCcTBJIeHMI 10 MeHbIleM Mepe onoHa
n3 MOJIEKYJI-MHUIIeHeN reTepoIMMepPHOM Ig-nomo6HOM MOJIEKYJIE
PacIloJIOXeHa Ha OIYyXOJIeBOM KJeTke. B IOpyTroM IIPeanodTUTeNIbHOM
BapMaHTe OCYmeCTBJIeHMA IO MeHbIeM Mepe OIHa M3 MOJeKyJI-MUIeHeMn
TeTepoIMMepPHOM Ig-NomoOHOM MOJIEKYJIH pPacIloJioXkeHa Ha 20deKTopHOM
KJeTKke (T.e. NK-kjerka, T-kJjeTka, B-KJleTKa, MOHOUUT, Makpodar,
OeHIPUTHAasS KJeTKa WM HeWTPOodMJILHHY I'PaHyJIOUMT, U yKa3aHHBMU
SOUTOII-MMIIEHE MOXeT OHTE pPacIoJIOXKeH Ha MoJekyJje CD3, CD16,
CD25, CD28, CD64, CD89, NKG2D miam NKp46) .

B npednouyTUTeJIbHOM BapMaHTe OCYIIECTBJIEHU A
npenycMaTpmUBaeTCsa  CIOoCcOoD TII0 M300peTeHMI© OJS I[IOJYUYEeHMSa 110
MeHbIlel Mepe OBYX PAa3JIMUHEX I1g-TIOHOOHEX MOJIEKYJ WM  IOJIA
[IOJIYUEeHUS TeTepolVMepHOV Ig-TIOHOOHOM MOJIeKVYJIH, I'Ie YKa3aHHHEe II0
MeHblel Mepe »OBe Pas3JIMUHHX IJg-TIOHOOHHEX MOJIEKYJIH IpeldcTaBJIST
coboM aHTuUTeJa, HauboJee NPEeNNOUTUTEJILHO aHTuTeJa I1gG-M30THUIIa,
eme OoJlee MNPelNouTUTeNbHO 1gGl-mM30TUIIa, KakK ONMCAaHO B HaCTOAMEM
ONIMCAaHUY BHIIE.

Kpowme TOTO, npenycMaTpUuBaeTCcd Ig-nomo®Hada MOJIEKYIIA,
TeTepoIuMepHasa Ig-momoBHas MOJIeKyJla, WIM CMeCchb II0 MeHblIlel Mepe
OByX Ig-TIIOODOOHEIX MOJIEKYJI, IoJiydaeMasd CIOoCOoOOM B COOTBETCTBUU C
HacToAMM M300peTeHMeM. YKas3aHHad (IeTepoaumMepHasd) Ig-rnonmobHasd

MOJIeKYyJla WMJIM CMeChb Ig—HOHOGHBIX MOJIEKYJI TIPEOIIOUTUUTEJIEHO COOEePXUT
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10 MeHblIley Mepe OIHY MyTaliMio CH3, kak OpencTaBJieHO B Tabiauile B.
Taxkxe B paMKax HaCTOAmEeTo n300peTeHnd npenycMaTpuBaeTCA
(reTeponuMepHas) Ig-momoBHas MOJIeKyJla MJIM CMeChb II0 MeHbIeM Mepe
IOIBYX 1g-TIOOOOHEIX MOJIEKYJI, cCcoIepXamasa IO MeHbIle Mepe OIHY
MyTalMo, Kak IIpencTaBJieHO B Tabiule B, a Takxe dapMalleBTHUUeCKasd
KOMIIO3MLIN A, comepxamas IO MeHbIleM Mepe OOHY Ig-nnomoBHY
MOJIEKYJIY, WMJIM CMeCh II0 MeHbIIeM Mepe IBYX Ig-IIOIOOHHEX MOJIEKYJI, B
COOTBETCTBUM C  HaACTOLIMM U300peTeHMEM. B OOHOM BapuaHTe
OCyMeCTBJIEHMS yKasaHHasa Ig-rnomoBHas MoJekyJla IpelncTaBjisgseT cobom
OucrnelndUUeckyrn Ig-MIONOOHYI MOJIEKYJY, TaKyk Kak Oucrneumdpruecroe
AHTUTEJIO. B OpyT'OM BapMaHTe OCYIIeCTBJIeHMHA YKasaHHad Ig-nomobHasd
MOJIEKYJIa npencraepjgeT cobom MOHOCHIEeUNPUUECKYI Ig-nmomofHYL
MOJIEKYITY, TaKym Kak MOHOCIHelnudprMuecroe AHTUTEJIO. OnuH
OPennouTUTEJILHE BapMaHT OCYIeCTBJIeHMS OTHOCUTCA K CMecHu IIO
MeHbIle Mepe IBYX Pas3JIMUHHX 1g-NOOOOHEIX MOJIeKYJI, I[I0JIYyYaeMHX
criocoboM T0 wm300peTeHMO, TI'IOe YyKasaHHBEEe II0 MeHbIleM Mepe IBe
Pa3JIMUHEIX Ig-nomOOHBIX MOJIEKYJIEL CBASBHBAKLTCH c pa3JInYHBEIMA
SOMTONaMM Ha OIOHOM ¥ TOM Xe aHTUTeHe U/UJIM C PasJIMUHBIMU
SIUTONAMM Ha pPa3JIMUHEIX aHTUIeHax. KpomMe TOro, OpeldycMaTpuUBaeTCH
TreTeponuMepHada Ig-nomoOHad MOJIekyJla, [oJiydyaeMasd CIOoCOOOM IIo
n30bpeTeHUO, I'IOe YyKasaHHad TIeTepoluMepHasa Ig-mnomoOHasa MOJIeKyJia
CBA3HBAETCAd C Pasz3JIMUHEIMM DSIMTONaMM Ha OIHOM M TOM Xe aHTUIeHe
n/mnim C pa3JINYHBEMA SIIUTOIIaMU Ha pPa3JIMUHBIX aHTUTeHax.
[IlpeuMmymecTBa ¥ OPedlIOoUTHUTeJILHBEE IPMMEeHEeHMs TakKUMx CcMecel U
AHTUTEJI OINMCAaHE B HaCTOMAIleM OIMCaHUM BHIIe. lM300peTeHMe TakKxe
OTHOCHUTCS K CMeCH II0 MeHbllel Mepe IBYX Pal3JIMUHHX I1Jg-IIOHOOHHX
MOJIEKYJI, IIOJIYyUaeMBX CIOCOOOM IO M300peTeHMbD, I'Ie YKa3aHHHE IO
MeHblel Mepe »OBe pa3jMuHble Ig-IIoJoBHHEe MOJIEKYJIH CcomepXaT IIO
MeHblel Mepe OOHY TIeTepolIMMepHyln Ig-NomoOHVID MOJIeKyJY. B oOIHOM
BapuaHTe OCYHmeCcTBJIeHMI IBe M3 YyKal3aHHHBX I[10 MeHblleM Mepe IBYX
Pa3JIMUHEIX Ig-TIONOOHHX MOJIEeKYJI MNPedCTaBJIAT CcoOoM IeTepOolVMepHLe
Ig-nomoOHEE MOJIEKYJIHL. Opyromn IpPenrnouYTUTeJIbHEM BapMaHT
OCYIIECTRBJIEHMA OTHOCUTCHA K TeTepOoOIMMEepPHOMY aHTUTeJy, CcoIdepXaleMy
nea CH3-moMeHa, T'IOe OIMH M3 YKas3aHHEX OByxX CH3-IOMEHOB COLNEPXUT
aMMHOKMCJIOTHEIe 3aMeHbB L351D m L368E, u IOoe IOpyTroM M3 YyKa3aHHHX

OIByX CH3-IDIOMEHOB COOEPXUT aMUHOKMCIIOTHHEe 3aMeHE T366K m L351K.
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5T aMMHOKMCJIOTHEE 3aMeHB ABJISKTCH IIPeNlOoOUTUTEJIEHEIMY CpPenCcTBaMM
OJIS TIPeuMyImeCTBEHHOTO of0pas30oBaHUAa Iap MeXOy YKas3aHHBEMY OIBYMA
CH3-moMeHaMlM, KakK O0OBACHEeHO BHIE. AMMHOKMCJIOTHEE 3aMeHbH L351D u
L368E B oOmHOM M3 YKa3aHHEX »OBYX CH3-IOMEeHOB ¥ aMMHOKMCJIOTHEE
3amMeHH T366K m L351K B »OpPpYyIroM M3 YyKa3aHHHX »OByxX CH3-ImoMeHOB
BMeCTe HasuBalT "koMOuHalMel MyTauuit DEKK", "BapmanTom DEKK",
"mapou  DEKK", "MOOIUOMUMPOBAHHEIMYM  cllocoBaMy  MHXeHepum  CH3-
nmoMeHaMmu DEKK", "DEKK" wmiIM MCHOJIbL3YIOT Ha3BaHMUSA, aJlbTepHaTUBHHE
HaszBaHuaM DEKK. CH3-nmowmeH, KOTOPEM COHOEPXUT aMMUMHOKMCJIIOTHHE
samMenn L351D m L368E, Takxke HasboBawoT "DE-cToponomn", wum CH3-
IOIOMEH, KOTOPHM COIOEPXUT aMMHOKMCIJIOTHHEe 3aMeHn T366K um L351K,
Takxe HasbBaboT "KK-cTopoHon".

Taxkxe npelyCcMaTpUMBaeTCs bapMalleBTUUYECKASA KOMITO3ULIUA,
comepxamasa (TeTepodMMepHY®) Ig-NolofOHYI MOJIEKYJY WJIM CMECH II0O
MeHbIle Mepe  OBYX Ig-TIOODOBOHEIX  MOJIEKYJI, [IOJIydaeMblx  JIOOBM
criocoboM o m3obpeTeHMK. YKas3aHHOW (reTeponuMmepHoM) Ig-nomoBHOM
MOJIEKYJIOM WM YKa3aHHBEMM II0 MeHblley Mepe »OBYMA 1g-NIoOoOHBMM
MOJIeKYJIaMM IIO M300peTeHMIO OPenlouTHUTeJIbHO SBJISgeTCd/ABJIS0TCS
AHTUTEJIO/ aHTuUTeJla. YKasaHHas odapMalleBTHUuecKas KOMIIO3ULMS MOXeT
comepXxaThk YKas3aHHYD (IreTepoOMMEPHYI) Ig-riomoBHYK  MOJIEKYJILY,

CMeCh, Ccomepxamyl MOHOCIeUudpruuecKkre WM OucHeurpuuyeckmue Ig-

10O OHEE MOJIEKYJIH, ZNRZN KOMOMHAaLINIO MOHOCIHIeUUOUIEeCKUX u
OucreunudmUue CKmMx Ig-nOmoOOHHX MOJIEKYJI. Kpowme TOTO,
bapMalleBTUUECKAA KOMIIO3ULIM A 1o Mn300peTeHND COOEPXUT

bapMalleBTUUECKM IIPUEeMJIeMEl HOCUTeJ L. Kak MCIOJb3YIT B pPaMKax
n300peTeHUd, TakKom "bapMalleBTUYECKU IpueMIIeMBI HOoCuUTEeJ B "
BKJIOUAET JIOOHE WM BCe pPacTBOPUTEIM, COJIM, HOUCIIEPCHHE Cpelt,
MIOKPHITUSA, aHTuOaKTepuaJlbHHE u IIPOTUBOTPUOKOBHE cpelcCcTeBa,
M30TOHNUECKME U 3aMelJIdnlMe BCAaCHBaHME CpelCTBa UM T.II., KOTOPHE
ABJIAOTCA OQU3UMOJIOTMUYECKM COBMECTMMBEIMM. B 3aBUCUMMOCTM OT IOYyTHU
BBeIeHUS (HaOpMMep, BHYTPMBEHHO, IIOIOKOXHO, BHYTPE CyCcTaBa WU
T.11.) Ig-nIOOOOHEE MOJIEKYJIH MOTYT OBTH TIIOKPHETE MaTepraJioM IJIS
3alUTH ~ 1g-TOOOOHEIX MOJIEKYJI OT OeMCTBMA KUCJIOT UM IOPYITUX
IPUPOIOHHEX YCJIOBUM, KOTOPHE MOTYT MHaKTUBMPOBATE 1g-TIOOOOHEE
MOJIEKYJIEI. B OIOHOM aclleKkTe IpenOycMaTpuBaeTCcsa fapMalleBTUUeCKaSd

KOMIIO3MILIIMA, cCcoImepXalad CMeCk IIO MeHbIIeM Mepe IOIBYX Ig'—HO,HOGHbIX
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MOJIEKYJI, IOJIydaeMbIX JIoBEM  criocoBoM  TIO n300peTeHND, roe
yKasaHHEEe II0 MeHbIIeM Mepe OBe pPa3JIMUHEX Ig-TIOOOOHHX MOJIEeKYJIE
OpOOyLUMPOBaHE PeKOMOMHAHTHEIMM KJIeTKaMM-XO03SeBaMM B COOTBETCTBUU
c HaCTOAMMM  M300peTeHueM. BoJee TOTO, npenycMaTpuBaeTCs
bapMalleBTHMUECKasd  KOMIIO3UILNSA, comepxamas TeTepoauMepHywn Ig-
IIONOOHYK MOJIEKYJlY, IoJiydaeMyl JIOOBM CIIOCOOOM II0 U300peTeHu,
TIe YyKa3aHHas TeTepolumMmepHasa Ig-mnomoBHas MoJekyJla MNPpoIyLMpoBaHa
PEKOMOMHAHTHEMMY KJIETKaAMMU—-X03sgeBaM/M B COOTBETCTBUM C HACTOSMIUM
n300peTeHMEeM.

Takxe B paMkKax HacCToAmMeI'o M300peTeHUI OpelyCcMaTpuBaeTCs
MOJIEKYJla HYKJIEMHOBOM KMCJIOTH, KOoIMpyKIMas comepxamyio CH3-moMeH
INOJIUIIENTUOHYID Lellbk, KOoTopas COIepXMT IO MeHblel Mepe OIHY
MyTallMio, Kak IIpeOcTaBjleHo B Tabiauile B, a Takxke peKOoMOMHaAHTHAMA
KJIeTKa—-XO034aUH, comepxamas IO MeHbIeM Mepe OOHY MOJIeKYyIy
HYKJIEMHOBOM KMCJIOTH, KOIVPYITYIO CoIepxXamyo CH3-goMeH
INOJIUMIIENTUOHYID Lellbk, KOoTopas COIepXMT IO MeHbleM Mepe OIHY
MyTallMio, Kak OpedcTaBJIeHO B Tabiuile B.

Danee wuz00peTeHMEe NIPOMJUJIOCTPUPOBAHO C TIOMOMBI CJEeOYImMMUX
IpUMEepPoOB. OTM IOIpPUMEepH He  OTpaHMUMBalT M300peTeHre  HUKOUM
obpaszoM, a MOTYT CIYyXUTL OJA [NOSACHEeHMA M300peTeHUSs.

KpaTkoe onmcaHme qepTemeﬁ

dur. 1: A) cxeMaTHUUeCKOe IMpelcTaBJIeHMEe CKOHCTPYMPOBAHHOTO
BekTOpa MV1057. O6jacTb BCTaBKM IMpeacTaBJjsgeT cobor objacThb, B
KOTOPYK  KJOHMpOBaHa VH-oBJjacTes  aHTUTeJa. B) cxXeMaTruuecKoe
opencraBJieHMe BekKTopa (aroBoI'0 OuUcIies MV1043.

dur. 2: aMMHOKMCIIOTHasd IocleloBaTellbHOCTE Fc IgGl mOmkoro
TUIIa, [OIPUCYTCTBYKMasd B CKOHCTPYMPOBaHHOM BeKTope MV1057 (c
VICIIOJIE30BaHMEM CXeMB HyMepaluu EU) .

dur. 3: HYKJEOTHMIHBEE WM aMMHOKMCJIOTHEE IIOCJIEO0OBATEJIbLHOCTHU
VH-oGJacTelt, VCIIOJIb 3y E€MBIX oJisa KJIOHMPOBAHUAI B pas3JjiMuHEeE
KOHCTPYKILIUN .

Odur. 4: pmaHHHE MacC-CIeKTPOMeTPUM Jd TpaHcbekuum A, G u

dur. 5: maHHHE MaCC-CIeKTPOMEeTPMM OJiA TpaHcbexuuit M u U.
dur. 6: OaHHHE MAaCC-CIeKTPOMEeTPMM OJia TpaHcberuuum O.

dur. 7: InpenoTepalileHMe T'OMOIOMMepM3Ialllill IIOCPeOCTBOM 3IaMEHE



57

HeVTpaJIbHEX aMMHOKMCIIOT 3apsSKeHHHMY aMMHOKMCJIOTaMM.

dur. 8: HaTuBHHM cHekTp MS nma ofpaszua TpaHCcKdekuum 2z0
(T366K/L351’D) (A) n CBEepPHYTHM CIIEeKTp MS oJisa obpasua
TpaHchekuumu Z0 (T366K/L351’D). BTOopOM/TJIaBHHI MK COOTBETCTBYET
fucreunuprnueckom MoJiekyie (B).

Qur. 9: rokazaresiu HADDOCK oid SKCIIepUMMeHTaJILHO
IIOATBEPXIEHHHX IIap MyTalmuM.

dur. 10: IVHaMMUecKoe  M300paxeHMe  B3aMMOIEMCTBUM  Ha
[IOBEePXHOCTHK KoHTakTa CH3-CH3; A) K409D:K392D/D399’K:E356'K, B)
D399K:E356K/D399’K:E356’K, C) K409D:K392D/ K409’'D:K392’'D

our. 11: nokasatreynr HADDOCK 1mjid pas3JIMUHEIX  3apAIOOBEX
MyTaHToB 366/351’

dur. 12: nouHaMMUeCKMe M300paXeHUd Ha I'paHulle KOHTakTa CH3-
CH3; A) L351D/L351'D, B) L351D:S354A:R355D/
1L351"D:S354"A:R355'D.

dur. 13: nokazsaresgu HADDOCK @mjd IOIOJIHUTEJIBHEX 3apAN0OoBHX
MyTaluu¥ psSOoM C ToJioxeHueM L351.

Sur. 14: mnokaszsarequ HADDOCK njd IOOIOJIHUTEJIBHEX 3apAN0OBHX
MyTalu¥ pSaOOM C HOJIOXeHMeM T366 B Lenm A M C HoJoxeHueMm L351 B
nenm B.

Odur. 15: @mOuHaMMUeckHre M300paxeHMsa IOJA B3auMMOOEMCTBUM Ha
IIOBEpPXHOCTM KOHTakKTa CH3-CH3

Qur. 16: rnnokaszatreysmm HADDOCK  mn4 BapMaHTOB pAOoOM  C
T366/L351

dur. 17: nokaszsaTeiaum HADDOCK 1OJid IOONOJIHUTEJILHEIX BapMaHTOB
psooMm ¢ T366/L351.

Our. 18: IlpuMeprH choekTpok nMS mmga Oucneuupuuckoro I1gG,
IIOJIYUeHHOTO IIOCJIe COBMECTHOM BKCIpecCUM KoHCTpykumu T366K,L351K

C KOHCTpykuMel Jubo L351D (jepas mHDaHeJdb), Jubo L351D,Y349E

(mpapasda naHeJb) , C YBEeJINYEeHHEM n3o00paxeHUeM COCTOSHUSA
OOMHOUYHOTO 3apana IIOJIHOT'O IgG (TTOJIOBUHHHEE MOJIEKYJIBL He
IpencTaBJIeHH) .

dur. 19: A) PesyJsbTaTE HaTMBHOM MS, OEMOHCTPpUPYIIIMEe

OTHOCUTEJIbLHEM U30ETOK AA, AB, BB, A 1 B (ofmee KOJMUECTBO BCeX
TUIIOB cocTarJsgeT 100%); B) To xe camoe, HO 0e3 AB, UTOOH MMETH

Jyudmmm o030p HexXeJlaTeJIbHHX Turoe AA, BB, A u B.
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dur. 20: PesysbTaTe aHajJM3a TepMOCTabUIIBHOCTM. KBaOpaTh:
OUKNT THUIL; TPeyTOJILHUKMN ; napa C ofpalleHHEM 3apA0oM
E356K:D399K/K392D:K409D; kpyIM: KoMOMHauMM MyTaHToB CH3, Kak
YKaszsaHO BHIIEe KaXnooro I'paduka.

dur. 21: Pes3syabTaTH IJA 2KCIepMMeHTa IO 10X 3aMOpaXuBaHMUO—
pasMopaxuBaHuio. 1122= 1-oM poIuTesibCkoe aHTUTeJio BB; 1337= 2-oe
poIouTesIbCkOe aHTuTeJio AA; Ooukuy Tun = AA, AB, BB; CR =
Bucneundpmuecrasa MOJIeKyJIa c napon oOpalleHHEIX 3apAn0oB
E356K:D399K/K392D:K409D; 3-6 u 9-12 = OucrneumMpmMuecKme MOJISKYJIEL
13 KoMOmHalui 3-6 m 9-12 m3 Tabauus 15.

dur. 22: Pe3yJabTaTH CTabUILHOCTM B CHBOPOTKE, M3MEepeHHHEe C
TIIOMOUIBI0 ELISA C MCIIOJIL 30BaHMEM OUBpPMHOT eHa B KauecTBe
HaHECEHHOT'O AaHTUI'eHa. A) ODauusie ELISA nmmga obpasuor  1dgG,
pasbaBieHHux nmo 0,5 mMrr/mi; B) JanHuHue ELISA njag oopasuos 149G,

pasbaBijeHHex o 0,05 MKT/MI. PesyJbTaTH HOPMaJIM30BaHH K MOMEHTY

BpemMeHu T=0 cyTok (100%). 1337=2-0e pomMUTeJILCKOEe aHTUTeJIO AA;
oukuy Tun = AA, AB, BB; CR = 0Oucneumdpmueckas MOJIeKyJa C IIapoun

oBpameHHEx 3apanoB  E356K:D399K/K392D:K409D; 3-6 m  9-12 =
frucneunudmUueckme MOJIEKYJIH M3 KoMOMHaALUMM 3-6 M 9-12 m3 Tabiauls
15.

dur. 23: pe3yjgbTaTH nMS B 5BKCIEpPUMMeHTax I[I0 M3MeHeHU
COOTHOIEHNA C COOTHOUWeHMAMM IIpM TpaHcdekuum oT 1:5 mo 5:1. A)
Kombuuaumsa wMyTaummt DEKK co cneumpmuuHocTwio "A" Ha DE-CcTOpoOHe U
"B" Ha KK-crTopoHe; B) xomOuHalMsa MyTaumy DEKK co cneuMdMUHOCTBLIO
"C" Ha DE-cTopoHe M "B" Ha KK-cTopoHe; C) KoMOMHaLUMA MyTalui C
oBpameHreM 3apsdala co crneumpmuHocTri "A" Ha cTopoHe E356K:D399K
n "B" Ha cTopoHe K392D:K409D.

dur. 24: pesyyabTaTeH nMS njasa TpaHchbexkum #1-11 m3 TabauIs
20.

dur. 25: mnokaszatrean HADDOCK @mJjg OUMepOB C pa3JIMYHBMU
CKOHCTPYMPOBAHHEIMM BekKTopaMmu njua CH3. CepeHe CTOJIOLH: XeJlaeMue
Tunel AB m CD; uUepHBEEe CTOJOUHI: HeXeJjlaTelJlbHele TUe AA, BB, CC,
bDb, AC, BC, AD, BD.

dur. 26: SDS-PAGE njsa TpaHcoexuuyt # 1-11 wu3 Tadbauus 20.
TakXe BKJIOUEHH KOHTPOJIbLHHEe ofOpas3usl DE/KK, DE/DE m KK/KK.

dur. 27: nMS mJjs TpaHchexumum # 9 (A) m # 11 (B).
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dur. 28: nMS g ofpas3loBR [OCJe Telab-¢uibTpaluum 1516:1516
(A), 1337:1337 (B) m 1516:1337 (C).

dur. 29: CHBOPOTOUHHE YPOBHM 00pasloB CKOHCTPYMPOBAHHOIO
anTuTesyla DEKK M OByX eIr0 pPOIUTENBCKMX aHTUTeJ (MCcciemoBaHMe
PK) .

[IPVME PEI

IpmmMep 1: aMMHOKMCJIOTHHE SaMeHH IS COBIaHUSI PaBJIMYHEX
CH3-goMeHOB

UTOOH MMeTH MUPOKOEe MHOXECTBO Ig-IOHOOHEIX MOJIEKYJI, KOTOPHE
omymuanTca wux CH3-moMeHamm, Tak dYTO oOpaszoBaHMe Ilap Mexny
comepxamyMy CH3-momMeH Ig-nOOOOHBEIMM MOJIEKYJIAMU [IPEeONOUTUTEJIBHO
YCUIIMBAETCHA WM MHIUOMPYeTCHd, pPAal aMUHOKMCIIOTHHX 3aMeH, O
KOTOPEIX OBLIIO MU3BECTHO, uTo OHU YCUIIUBAKT ofOpa3oBaHue
TeTepoluMepa, a TakXe psAl aJlbTEPHATUMBHEX aMMHOKMCIJIOTHEIX 3aMeH,
KOTOpPHE paHee He OBJIM HM OIMCAHH, HM MWCCJIeIOBaHH, HO KOTOpPHE
OpUIM BHOpPaHB OJIA YCUJIeHMsa oO0pa30oBaHUsa ITOMOOVMEpa, BHOCUIIM B
CKOHCTPYMPORAHHHM  BeKTOP (CKOHCTPYMPOBAHHEM BekTOop MV1057;
our.1lA) . CKOHCTPYUPOBAaHHEN BEKTOP MV1057 COOEPXUT
IIOCJIENOBATEJBHOCTY HYKJIEMHOBOM KMUCJIOTH, KOOUPYKIME HOPMaJbHYIO
Fc-uvacTte IgGl mmxkoro Tula, Kak IIPpenCTabBJIEeHO Ha our.2. B Tabiuie
1 mnpuBemeHB aMMHOKMCJIOTHEE 3aMeHH, KOTOPEE BHOCKMJIM B DTy FcC

OIVKOTI'O THUIla C IIOJIYyYeHEM cepnum nus ceMn KOHCTPYKHMﬁ. Bce

KOHCTPYKLUM IoJiydaJin B  Geneart. Pa”Hee OBJIO OIIMCAaHO, yTo
KOHCTPYKLMUMU 1, 2 n 3, Wi Ux aJlb TEPHATUBH  3allyCKawT
TeTepOOVMEPU3alINIO (EP01870459, W02009/089004), KakK u
KOHCTPYKIUMM 6 u 7 (W098/50431). KoHcTpykuuM 4 u 5 gBjgoTcd

HOBEIMM M CKOHCTPYMPOBAHEH JIA YCHMJIEHMA IT'OMOIVMMepPpM3allliM.

Tabauua 1
OnMcaHHBEM $
# OBpasyeT napy
SamenHus AA B CH3 OUCIeUnudPUUIECKOTO
KOHCTPYKIUM c
NIpooyKTa

- (OUMKMM TUII) - - (OVKMM TUII) ~50%

Koucrpykuusa 2
E356K, D399K 1 ~100%

i 3
K392D, K409D 2 Kouncrpykumsa 1 ~100%
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K392D, K409D,

3 Koucrpyruma 1 ~100%
K439D
K392D, D399K,

4 Koucrpykuma 4
K409D
E356K, E357K,

5 KoHncTpykumsa 5
K439D, K370D
T366W 6 Kouncrpykumsa 7 ~86,7%
T3668S, L368A,

7 KoHcTpykLIMA 6 ~86,7%
Y407V

NpuMep 2: xIoHUpPOBaHMe VH B KOHCTPYKLMM C MyTaumsiMiy CH3

HeckoJbko VH-oBjlacTel aHTHUTeJa C M3BEeCTHOM CHelUUIUUHOCTLIO
M WU3BECTHOM CIOCOOHOCTBI 00pas0BHBATL IIaphH C JIeTKOM Ilelbio
IGKV1-39 yeJIoBekKa MCIIOJILE30BaJIn njid KJIOHMPOBAHUA B 2THU
KOHCTPYKLUMA .

Kak ykKa3aHO paHee, BCe BapuaHTe CH3 MOXHO MCIOJB30BaTh
BMeCTe C OpyI'MMM IOOMeHaMM aHTUTeJI C IIOJIYUEeHMEM IIOJIHOPAa3MEepPHEX
aHTmuTres, KOTOPEHE ABJIAITCH JIMoo OucneundmMUIeCK1UMA, JIoo
MOHOCHeUndrnUeCKUMH . CreundmMuIHOCTDL anrTmuresa, OllpenejsideMad
koMOuHaluuaMu VH/VL, He BJIMAET Ha I[IOBeleHMe IOMMEePU3allUM TIKEeJIBX
lernen, KoTOopoOe 3alyckraeTrcd CH3-momMmeHaMlM . Ha PO T AKEeHUN
MCCJIeOOBaHMIM MCIOJIL30BaIM MoOeJibHEHe KoMOuHalumuu VH/VL, r1DOe Bce

VL ocHoOBaHE Ha IGKV1-39 wuejioBeka »5MOPMOHaJIBHOTO Tulla ¥ VH

BapbUPYIOT. Ha omr.3 rpencTaBJIeHH [IOJIHOPa3MEPHEIE
IIoCJIenoBaTeJIbHOCTH " CIIeUnPUUIHOCTHU VH-oGsacren aHTUTEJI,
MCIIOJIb 3y EMBIX Ha PO T AKEHUNU MCCJIeDOBaHUM . KooupopaHue MF

OTHOCUTCS K BHYTPeHHeMy OO0O3HaueHM© Merus mOijd pas3JiIMuHEX VH,
HanpuMep VH MF1337 o6jgazmaeT CIEeUMOMUHOCTBIR K CTOJIOHAUYHOMY
TOKCOMIY, MF1025 oBJlamaeT CIIeUMPUUHOCTE K  TUPEOTJIOOYIIMHY
CBUHel, MF1122 ob6jgamaeT CHeUMOUUHOCTBIR K OQUOPMHOTEHY KpPYIHOTO
poraToro CKoOTa.

Objtact VH, OpuCyTCTByKIME B BeKTope 0GaroBor'o IOUCILIed
MV1043 (dur.1B), pacmenngoT odepMeHTaMu pecTpukumm Sfil m BstEIT
(New England Biolabs/ xaranoxHweis HoMep # RO0123L m RO162L/ B
COOTBETCTBUNM C MHCTPYKUMAMM MUITOTOBUTEJIA), KOTOPHE BHCBOOOXIAKT

bparmMeHT VH M3 »TOr0 BeKTOpa. BexkTop MV1057 pacmenmgir SIil u
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BstEII mo cTaHOapTHEM MeTOOMKaM (B COOTBETCTBUM C MHCTPYKLIUAMU
U3TOTOBUTEJS) . OpaTMeHTH M BeKTOp oumMmailnT B Tejle (Promega/
KaTaJIOKHEM HoMep # V3125/ B COOTBETCTBUM C MHCTPYKUMAMU
M3TOTOBUTEJIA) IJIA BHIOEJIEHMSA pas3pe3aHHOI'O BeKTOpa M BCTaBOK I'eHa

VH. 0Of6a ®3 HUX OOBLEeOIMHSIT IyTeM JIMIUPOBAHMSA, IIOCJEe Uero MIPOOYyKT

JIUTVPOBaHNUA TPaHCOOMPUPYIOT B DH5a  E. coli (Invitrogen/
KaTaJIOXHEM HoMep # 12297-016/ B COOTBETCTBUM C MUHCTPYKUVAMU
MU3TOTOBUTEJNA) . Ilocile ceJleKUMM B TedeHMe HOUM eIMHUUHBE KOJIOHUU
oTOMpalT ¥ BEeKTOPH C [OPaBUJILHOM BCTaBKOM MIOSHTUOUUIMPYIOT
[IOCPelCTBOM CEKBEHVPOBAaHUSA.

Npumep 3: TpaxHchdeklus M DSKCIPEeCCUS NOJHOTO IgG B KIeTKax
HEK293T

TpaHCcherUMO Pa3JIMYHEIX jiasMmn, KOOUPYRINX IIOBTOPHO
KJIOHVMPOBAHHEE BapMaHTH VH, ¥ OONOJHUTEJBHO KOOUPYKRINMX OOy
JIETKYIO LIellb huIGKvV1-39, B KJIeTKUA HEK293T IPOBOOUIIN I10
CTaHOAPTHEIM MeTOOMKaM TakK, 4YTOoOH IgG MO »BKCIpeccHpoBaTbcHad (de
Kruif etal Biotech Bioeng. 2010). Ilocye TpaHCOeKUMM YPOBHHU
BKCHpeccun 1gG B CylepHaTaHTax M3MepalM C  MCIOJb30BaHMEM
cucreMel ForteBIO Octet-QK, KOTOopasas OCHOBaHa Ha Bio-Layer
Interferometry (BLI) wm xoTopasa of0ecleuuBaeT KOJUUECTBEHHOE
ompenejyieHMe B peajiIbHOM BpeMeHM M OXapaKTepu3aluuid KUHETUKU
BUOMOJIEKYJIAPHEIX B3auMOIEeVCTBUN; 0JI4 neTajen CM.

www.fortebio.com. Korma onpemnesaian YPOBHU BKCIPEeCCun,

IpeBplapmye 5 MKT/MI, 1gG ouMmalXM C MCIOOJIb30BaHueM addMHHONI
OUMCTKM C OeJIKOM A.

Npumep 4: OumcTra IgG

KyJbTypaJbHHEE CcylepHaTaHTH ouumaJm c VICIIOJIE 30BaAHUEM
KOJIOHOK C OeJykoM A (GE Healthcare/ kaTajnoxHens HoMep # 11-0034-
95/ B COOTBETCTBUM C MUHCTPYKLUMAMM MUITOTOBUTEJIA) U 3SJIOMPOBAJIM B
0,1 M uumrpaTHoM Oydepe, pH 3,0, ¥u cCcpa’y HelTpaJlIM30BHBaJIM B
paBHOM 0O0BeMe 1,0 M Tris-HCL pH 8,0 MM npsaMo 3aMeHaAIu Oyodep Ha
PBS C MCHOJIbB2OBaHMEM KOJIOHKM JI4 OOeCCOoJMBaHMA. AJLTEPHATUBHO
MOXHO oumMmaThk 1gG C MCHOJIBE30BaHMEM TI'paHyJ C O0eJIkoM A (I'paHyJH

cepaposel CL-4B, GE healthcare, xaTaJIOXHBM HOMep #170780-01).
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Npumep 5: Ag-cneumdpmueckme ELISA

AgTureH-crneunpmuueckue ELISA NOpoBOOWIM IJA YCTAHOBJIEHUA
AKTMBHOCTM CBAS3HBAHMA IIPOTUER AaHTUIEHOB U YyJaBIuBabmuy ELISA
IPOBOONIIN, UTOOE  [NIPOOEMOHCTPUPOBATH aKTUBHOCTB CBA3LBaHUA
OUCHeUUOUUCKUX aHTUTeJl. Hid OOHapyXeHMHd KOMILJIEKCa MCIIOJb30Ball
OMOTUHUIIMPOBAaHHEM BTOpoM aHTureH (de Kruif etal Biotech Bioeng.
2010) .

Npumep 6: SDS-PAGE

OQuuimeHHEIe CcMecu IgG aHaaMsuporBaJiM C IHIoMombiln SDS-PAGE
(NUPAGE® 4-12% ©Ouc-Tpuc Trejb/ Invitrogen/ KaTaJjlOKHEM HoOMep #
NPO323BOX) B BOCCTAaHAaBJMBAKIMX M HeBOCCTAHABIMBAIMX YCIJIOBMAX
10 CTaHOApPTHOM METOOMKEe, M OKpallMBaHMe OeJIKOB B Tejle IPOBOOWIIU
C IIOMOWBI KOJJIOMOHOT'O CHMHEeI'O (pacCTBOp OJd OKpaluBaHUA OeJIKOB
PageBlue™/Fermentas/ KaTaJIOXHHIM HoMmep # RO571).

IpuMmep 7: depMeHTATHUBHOE IeIVIMKOBMUIMPpOBaHMe IgGl

[IOCKOJIBKY CYWEeCTByeT I'eTepPOIl'éHHOCTL IUNIMKO3WIMpoBaHMa 149G,
OeJIkM OeIJIMKO3WIMPOBAaJM IJIA I[IOJIydeHMS eOMHOT'O IIponykKTa C
oTIMYUaKIeCca Macco¥, OPUTOOHOTO HOJIA MacCC—-CIeKTPOCKOINUECKOTO
aHajmsza. OoHY enmuHMIly N-ITUIMKO3MIA3EH F (PNG-aza F; Roche
Diagnostics, Mannheim, T'epmanHusa) wuHKyOMporasu Ha 10 mxr IgGl, B
TeueHUE HOUM  IIpH 37°C. 3aMeHny Oybepa C  MCIOJIbL30BaHUEM
LHeHTPUOYXHEX  OUMIIbTPYyIMX KOJIOHOK 10 xIJa MWCO (Millipore)
OPOBOOMIIM IOJIA YyIaJleHUMS MCXOoOHOTO ©Oydepa npiasa oumcTtkum (0,1 M
UUTpaTHell Oybep, pH 3,0/1,0 M Tris-HCL, pH 8,0) u 1mjgd 3aMeHH
Oybepa Ha PBS. CXOOHEE TIIPOLECCH 3aMeHH Oydepa MNPOBOOWUIM IOJI4
yaOaJIeHUs OTHMEeINJIeHHEX TJIMKAHOBHIX Llelnel M nOJd 3aMeHH Oydepa Ha
150 MM aueraT ammMoHusa, pH 7,5. OMIBTPE HpOMBBaJIM C HoMombl 200
MrJI 150 MM auerarta ammoHusa, pH 7,5, B Teuenue 12 mmH npm 11000
06./MUH. u npu 4°C. [Tocye IIPOMBEIBAHM A 50 MKJI
OEeTJIMKO3MIMPOBAHHOTO 1gG HaAHOCHMJIM Ha ¢ouIbTp M pnobaBijagaim 450 MKJI
150 MM aunerata amMmoHUsa, pH 7,5, a 3aTeM OPOBOOMIM OPYTOM payHI
IeHTPpUOYyTUPOBaHa B TedueHue 12 MyH npu 11000 o6./Mmu. npu 4°C.
B ueJjyioM ULUeHTpUIYTMPOBaHME IMOBTOPAIM 5 pas, KaXOeM pas CBeXuMn
150 MM amMMoOHMM-alleTaTHEM ©Oydep, pH 7,5, 1nobaBjagiam »Oo o0mero

obwemMa 500 wmrj. Ilocjle TIOCJHeOHEeM CTaluMM LeHTPpUdYyITUMPOBaHUSA
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OCTaBIUNC A Oydep 3aMeHAJIN OETJIMKO3UIIMPOBaHHEM IgGl,
OPUOIU3UTEJIEHO 25 MKJ cobupaauM M IIepeHOCUMJIM B IIPOOMPKY
eppendorf, TOTOBYKL IJIA MacCC-CIEKTPOCKOIMUECKOT'O aHajnsza.

IpuMep 8: HaTMBHEM MaCC-CIEKTPOCKOIMYECKUM aHaIu3

Macc-CIreKTpoMe TPHI VCIIOJIb 30BaJn 04 MOeHTUOUKALUN
PasJIMUHEIX TUIOB IgG B OUMIIEHHEIX cMecax 119G M OJid yCTaHOBJIEHUA
COOTHOIEHUY, B KOTOPHX BTU THUIE 1gG NPUCYTCTBOBalM. B KpaTKOM
MU3JIOXKEeHUM, 2-3 MkrJ 1gG B kKOHUeHTpaumm 1 MM B 150 MM auerare
aMMOHNS, pH 7,5, IoMemajy B IIO30JIOUeHHEe OOpPOCUJIMKATHHE
KanmJIJIAPH, M3TOTOBJIEHHEE B coBCTBEHHOM JabopaTopumn (c
WCIOJIb30BaHMEeM YCTPOMCTRBa IJA BHTATMBaHMA Sutter P-97 [Sutter
Instruments Co., Novato, CA, CIIA] ¥ IeCTUCTPYMHOTO YCTPOMNCTRBA
I0J1S HaHeceHusa OOkpHTUM Edwards Scancoat [Edwards Laboratories,
Milpitas, CA, CIIA]) @#Jg aHaJlM3a Ha Macc-claekTpomMerpe LCT 1
(Waters Corp., Milford, MA, CIA), HaCTPOEHHOM MOJS OITUMMAaJLHOTO
IIPOBEeIeHMsa IeTeKUuM BHCOKMX Macc (Tahallah et al., RCM 2001).
Vcriosib30oBayiM HallpsSXeHMe Ha Kamwdpax 1300 B m HamopsaXeHMe Ha
KOHYyCe IJja B3aATHa obpasuos 200 B; oOHako HBTM IapaMeTpd
KOPPEeKTUPpOBaJl, korma TpebopajioCck 0OoJiee BECOKOEe paspelleHre
CoOTHomeHMsa "curHajg k wyM". JaBJieHMe HaKaukKM M3 MCTOUHMKA
IIOBEIIAJM OO HOpUOIM3UTeNbHO 7,5 Mbap OJA YyCKOpeHUd YMeHBIeHUS
SHepIUn 3a cuer CTOJIKHOBEHUN . s oIpeneJyieHnsAa IgGl B
OeHATYPUPYIRIIMX YCJOBUAX OeJIKM PacCHBUISaIM B KOHUeHTpauuu 1 MKM B
5% MypaBBUMHOM KUCJIOTE.

IpuMep 9: O6pafoTka M KOIMUYECTBEHHOE OIpelelieHMe IJaHHBX

O0paboTKy IIOJIYYeHHEIX CIEKTPOB IIPOBOOMIIM C MCIIOJIE30BaHMEM
oporpaMMHOTO obecneuenusa MassLynx 4.1 (Waters Corp., Milford,
MA, CIA) . VcnoJsib30BajiM MMHMMAJILHOEe CIUlaXMBaHUe, IIoCcJie Uero
CIIEKTPH LEeHTPUPOBAJIA . Maccy TUIIOB MOJIEKYJI BHUUCJIIAIIN C
MCIIOJIb30BaHMeM KaxXIoI'0 3apsaloBOI0  COCTOSHUA I[IOCJeNOoBaTeJIbHO.
CoOOTBEeTCTByKIIME MHTEHCHMBHOCTM  KaXIoI'0  3apsaloBOTO  COCTOSHUA
IpucBamMBaliMCbk C IoMombrw MassLynx M CyMMUPOBAJIUMCh. OSTOT I[IOOXOI
[IO3BOJIMJI OTHOCUTEJIbHOE KOJMUEeCTBEHHOEe OllpeleljleHre BCeX TUIIOB
MOJIEKYJI B oOOpasle. AJbBTEPHATHMBHO KOJUUYECTBEHHOEe OlpelellIeHre
IVKOB MOXHO [IPOBOOWUTL C MCIOJBE30BaHMEM MeTOLOB ILJIOMAanu II0I

KpuBoM (AUC), M3BECTHHX B OaHHOM ob6jacTu. Bce aHaJM3H DOBTOPAJIU
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TpM pa3a IJS BHUMCIEHMS CTaHIApPTHHX OTKJIOHEeHMM KkKak Macc I1gG, a
TaKXe MX OTHOCUTEJIBHOT'O COIEpPXaHUAd.

Dpummep 10: CMecum 2 wuaum 3 MOHOCHELMPUUECKMX aHTUTEJ U3
eIVHNYHOM KJIETKU

Heckosbko VH-oGJjlacTeM aHTUTeJI C MB3BECTHOM CHeUMOUMUHOCTBLIO U
M3BECTHOM CHOCOOHOCTBI OOpPasOBEHEATEL IapPH C JeTkoM Lenbilo IGKV1-
39 uejyioBeka (GuI'. 3) MCIOJB30BaJIM OJS IIOBTOPHOTO KJIOHMPOBAHMUSA B
CKOHCTPYMPOBAHHHY BeKTOP OMKOTO TuUula MV1057, MIM B KOHCTPYKIIMIO
4 MM KOHCTpyKLUMBO b5 Tabauuu 1, C I[DOJYyYeHMeM BeKTopoB I-IT1T
(Tabiuia 2). BaTeM HOJYyYeHHBle BeKTOpH I, II m III, KaxOw u3
KOTOPHX comepxaJl [IOCJIeIOBRaTEJIbHOCTHU HYKJIEMHOBOM KMCJIOTHL,
KOoIVpyKmMe oOmyKn JEeTKyl ILelb UYeJIOBEeKa, a Takke TAIKeJyK Lelb 1g
c omyMuanmercsa obJjacTbio CH3 M oTJMuanmercd choeuudmuuyHocThi VH,
TPaHCOULIUPOB AN B KJIETKM, JIMOOo OTHOeJILHO, UTOOH
IPOOEMOHCTPUPOBATH oBpa3oBaHue TOJIBKO VMHTaKTHHX
MOHOCIHENUUPUUIECKMX aHTUTeJ, JMOO B KOMOMHAalIMM C OIOHMM WJIM IOBYMS
IPYTVMM CKOHCTPYMPOBAHHEIMM BeKTOpaMM C IIOJIyUeHMeM CMecel »OBYX
MOHOCIEUUPUUECKUX WMJIM TPeX MOHOCIEeUMIUUECKUX aHTUTeJ. B Tabiauie
3 mnpelcTaBJIeHa CXeMa M pe3yJibTaThH TPpaHCPeKLUM.

Tabmuua 2

CneuupmuHocTs VH, BCTPOEHHEIX B pPasJIMUHEBEIE KOHCTPYKIMNM

Macca KinoHupoBaH B
T'en AHTUTEeHHad OBo3HaueHUe
BexkTop VH KOHCTPYKIMIO
VH CIIeIUPUUHOCTE Merus
(Oa) #
IGHV
I CroJbuaxk (A) 13703 MEF1337 OUKUY TUII
1.08
IGHV | TupeoroByJuH
I1 12472 MFEF1025 4
3.23 (B)
IGHV | OubOpmHOTEH
I1T 12794 MF1122 5
3.30 (C)
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Tabauua 3
CxeMa M pesyJbTaTe TpaHCpeKLIUU
# nosny-
UEeHHEBIX
Koo TpaHC- Brrunc-
oTJiM4da- OOBeKT SKCIIepu— BriaBijieH—- | BeIABJIeH— | BHABJIEH- Hpoyrue
bexunum u OxMOoaeMbl | JJeHHas
OIUXC A TpaHC— MeHTaJIbHa4d Hele AA Hele BB Hele CC MOJIEKYJIEL
COOTHO— TUII Macca
MOHOCIIe- bexumm Macca (%) (%) (%) (%)
meHure -2LYS
HUPUUECKUX
MOJIEKYJI
TOJIBLKO
1 BEKTOP A AA 146521 146503 100
I
TOJIBKO
1 BEKTOP G BR 144032 144087 100
IT
TOJILKO
1 BEKTOP H CC 144647 144656 100
I1T
BexkTop
M (I:II= AA 146521 146518
2 I 51 45 4
1:1) BB 144032 144030

m II




606

N AA 146521 146509
BexTop 88 9
(I:II1I=1:1) CC 144647 144633
2 I
U (I:I11I= AA 146521 146522
n ITI 47 48
1:5) CC 144647 144643
BexkTop
BB
2 IT u nd
CcC
ITT
0 AA 146521 146525
BexTop (I:II:1I11I= BB 144032 144032 66 4 30
I, 1:1:1) CC 144647 144650
3
IT u v AA 146521 146531
ITT (I:II:1I11I= BB 144032 144043 8 81 9
1:1:10) CC 144647 144654

nd= He NPOBOIOWUIINU.




6’/

Bruio  BHABJIEHO, UYTO TpaHcdexumm A, G m H npuBomuim K
o0pas0oBaHuL TOJIBKO TOMOIOVMEPOB, u 100% OIBYXBaJIEHTHHX
MOHoOcHeumpmueckux AA, BB wmm CC OBJIO M3BJEUEHO M3 KIETOK,
TPaHCOULUMPOBAHHEIX JIOOEIM M3 BekTopoB I, II wmmm IIT (dmur.4). Xorsa
5TO OXMIOAJIOCE U paHee OBJIO IIPOOEMOHCTPUPOBAHO IJIS TpaHCheKUUn
A, B HacToAmee BpeMa B IeVCTBUTEJILHOCTM BIIEpPBHE IIoKa3aHa
TOMOIVMEPHU3AaLUMI TIXKEJHX lene Ig ¢ MOIUMOUUMPOBAHHBIMM CIIOCOOaMM
nHxeHepur CH3, colepxamumy JMOO TPOMHYID AMUHOKMCJIOTHYID 3aMeHy
nus KOHCTPYKLMUN 4 (T.e. K392D, D399K, K409D) , JInbBo
UEeTHPEXKPATHYD aMMHOKUMCJIOTHYK 3aMeHYy M3 KOHCTPpyKUMM 5 (T.e.
E356K, E357K, K439D, K370D) (TpaHcoexkumu G m H).

Hajlee TPOBOIOUIIM HSKCIEPUMEHTH 10 KODKCIPECCUM OBYX BEKTOPOB
B OIOHOM KJIeTKe. MHTepecHO, UTO TpaHchekuuu M M N OeMOHCTPUPYIT,
uToO  TaXeJEe lenu g OMKOTO THMIa ¥ @ TaXeJHe LUenmm 1g C
MOIOUOUUIVPOBaHHEMA criocobamm VHXeHepUn CH3 MOTYT
KOBKCIIPEeCCUPOBATHLCA B eIMHMUHOM KJIeTKe BMecTe C obmel JerKou
LIenen, YUTO IIPUBOOUT K CMeCHM »OByX TUIOB MOHOCIHelndUUeCKUX
aHTUTeJI 0e3 IIPUCYTCTBMA HeXeJlaTeJIbHHX OUCHelUPUUeCKUX aHTUTEJI U
TOJIBKO C 4-5% npumecen "IpyTMx MOJIEKYJ", IIPUCYTCTBYKIMUX B
cMecu. "IpyI'Me MOJIEKYJIH" ONpelelidnT KaK BCe MOJIEKYJIH, KOTOPEHE
He MMeKT MacCCH MHTAKTHOTO I1gG, MM BKJIOUAKT IIOJIOBMHHEE MOJIEKYJIHL,
cocToAmMMe M3 OIHOW IIaph TAXKEJOM M JIeTKOoM Lened. BaxHOo, UTO
bpakumsa "IpyTrMx MOJIeKyJI" He BKJOUaeT OucIeUudUUecKMUM MOIPOIYKT.
[Ipu TpaHcbekuumu M cooTHomeHre AA:BB Oruio OIM3KkMM kK 1:1, eciu
TPaHCOULIUPOBAJINU PapBHEE COOTHOIIEHU I BEeKTOPHOM IOHK. OmHako
TpaHchekumua N mnOpueesila K CcooTHomeHMK AA:CC npaktmdeckm 10:1.
Taxkum obpasoM, 2Ty TpaHChOeKIMIO MIOBTOP AT c M3MeHEHHEMIA
cooTHomeHuamu ITHK (TpaHcdhekuus U). HOeMCTBUTEJLHO, COOTHOIEHUE
1:5 BexTOpHOM [OHK I:II11 ypaBHOBENMEBAJO COOTHOIEHME aHTHUTEJBHOTO
nponykra AA:CC B CMecHM HOpaKTHMUYeCKM IO cooTHomeHrsa 1:1. Takum
obpasoM, TpaHchexkumm M m U  IOeMOHCTPUPYT, UTO  BO3MOXHO
DKCIPeCCUpOBaTh oBa o CYyIIeCTBY  UMCTEX  MOHOCHeUUMdPUUEeCKUX
aHTUTeJIa B eOVHUUHOM KJIETKE Des HeXeJlaTeJIbHEIX MTODOOUHEIX
IPOOYKTOB (T.e. 06e3 M3OHTOUHOTO NPpUCYTCTBUSA AC MM TIOJIOBUHHBIX
MoJiekyJl A wmwiam C) (dmur. 5). Horele Momubomraumy CH3 koOHCTpyKUMM 4

u 5 CymeCTBEHHO OTJIMYanTCHA oT CH3 IVKOTI'O THIIa , Takr UTo
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TeTepoIUMepr3alUMd MeXOy OUKMM TUIIOM M 4, WiIM OUKKMM THUIIOM U 5,
He MIPOMCXOIOUT, UTO ABJIAETCHA NPEeMMYWEeCTBEHHEM IJIS [IPUMEHEeHUS [IPU
KpyIIHOMacCHTaOHOM NPOOYKLUMM CMeCel MOHOCIeUMOUUECKUX aHTUTE U3
E€OVHUUHEIX KJIETOK.

AHAJIOTUYHO STUM pesyJbTaTram, Takxe OXnIaeTCcH, uTo
TpaHCchbeKUIMa OBYX Pa3JIMUHHX TIXEJHX Leleld I1g ¢ MOOMOMUUMPOBAaHHBEMU
criocobamMm mHXeHepun CH3 (koHCTpykuMu 4 m 5) IOpMBeOeT K CMECAM
TOJIEKO OBYX Pas3JIMUHBIX MOHOCIEUUPUUECKMX aHTUTeJI 0e3 IPUCYTCTBUA
OIPpYTUX HeXeJlaTeJIbHBEIX TUIIOB MOJIEKYJI. BEUI CcIOejlaH BEBOJI, UYTO
vMomuomkaumuy  CH3  KOHCTpyKUMM 4 CylleCTBEHHO  OTJIMYaKnTCsa OT
Momubukalmyi CH3 KOHCTPYKIUMM 5, Tak UTO TeTepoaVMepMs3alusa He
OPOUCXOOMT. B  2TOM cCJlydae KODKCIPECCHa  TAXKeJHX lLeler C
MomubuuMpoBaHHEIM CH3 KOHCTpykumM 4 um 5, BMeCcTe C TSIXeJIEMU
nensavmu ¢ CH3 OMKOTO THUIa B €IMHMUHOWM KJEeTKM TIPpUBEeOeT TOJIBKO K 3
MOHOCIIEINPUUECKNM aHTUTeJIlaM.

el iCTBUTEJILHO, 5TO OBUIO IIOATBEPXIEHO, IIOCKOJIBKY  OBUJIO
BHIABJIEHO, UYTO TakKXe CMeChb TpeX UUCTHX MOHOCHeUUOUUEeCKUX aHTUTeJ
MOXeT OHTH I[IOoJIydeHa IIyTeM DKCIPEeCCHUM TPpeX pPas3JIMUHBIX TIXKEJIEX
unenen Ig, CKOHCTPYMPOBAaHHEIX  Tak, UTOOEL OHM  OOpa30BHBaJIA
TOMOIOVMEPH, & He TIeTepOIMMEPH, BMeCTe C O0f0Wel JeTKOM LEeNblD B
eOVHOM KJIeTke 0e3 NPUCYTCTBUA B CMecCcHu NOpuMecel (TpaHcoexums O)
(dur.6). Kax oueBMOHO M3 TabaMuUE 3, TIIPM PaBHHX COOTHOIMEHUAX
BeKTOpHEX [THK, MCHIOJB30BaHHEIX BO BpeMda TpaHcoexkuum O, He OBJIO
[IOJIydyeHO cooTHomeHusa 1:1:1 mjsa aHTuTes AA:BB:CC. TpaHcdeKLUMS C
M3MEeHEeHHEIMM COOTHOmEeHMAMM BeKTopHoM IOHK (1:1:10, TpaHcbexuusa V)
NIpoIoeMOHCTpMpoOBajia, UYTO COOTHomeHMAa AA:BB:CC B CcMeCcAxX MOXHO
CKOPPEeKTUPORATEL B HallpaBJIeHUM XeJlaTeJIbHHX COOTHOMEHUN .

B34THE BMECTEe, DTU DKCIEPUMMEHTE OeMOHCTPUPYKRT, UYTO OBa WJINU
TpM IO CYWMEeCTBY  UMCTHX  MOHOCIEUMPUUECKMX  aHTUTeJla MOIyT
SKCIPECCUPOBATECHA B EIMHMUHOM KJIeTKe 0e3 HexXeJlaTeJIbHHX [TOOOUHHX
IPOOYKTOB, UTO OO0ecleuMBaeT MIPEeMMYMeCTBO IJS KpylHOMacCHTadHOM!
OPOOYKIMYM CMeCel TepaleBTUUeCKUX MOHOCIeUMIUUEeCKUX aHTUTEI.

DpuMep 11: CMecu 2 OucnelMpMUeCKMX aHTUTEJ U3 eOUHUYHOMU
KJIETKU

B TO BpeMAa Kak IpUMeHeHUe T AKEJIBIX nernemn c

MOJIT/I@MLLMPOB&HHH_MM criocobamm VMHXEeHEePUN CH3 OJIA IIPO oYy KINNM
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ENVHUYHEIX  OUCIEeUMPUUEeCKMX aHTUTeJ OBJIO OIMCaHO B JIpYyIUX
MCTOUHMKAX, DTOT D3BKCIepMMeHT OBJI 3alyMaH -»OJsS MCCJeIOBaHusd,
ABJISETCHA JIM OCYMEeCTBMMHM OPOOYLMPOBAaHME CMecer 2 Pa3JIMUHBX
BucrneunudrMUuecKmMx aHTUTEJ M3 eOVMHUUHOW KJIETKM.

VH-006JlacTM aHTUTeJI C M3BECTHOW CHeUUMOUUHOCTLI UM M3BECTHOM
criocoBHOCThI0 O0Bpasz30OBHBATE IIapy C JerkKo¥ lenbio IGKV1-39 uejoBeka
(Gur.3) MCIOOJB30BaJM nOJIS IIOBTOPHOTO KJIOHMPOBAHMA B BEKTOPH,
comepxamye KOHCTPYKUUMM 1-3 wmIM 6-7, IpelcTaBJIeHHHe B Tabiauie 1,
C ToJydeHMeM BeKTopoB IV-X (Tabjguua 4). 3aTeM BeKTOpH IV-X,
KaxIhll M3 KOTOPHIX CcoIepxalJ I[IOCJedoBaTeJIbHOCTYM  HYKJIEMHOBOM
KMCJIOTH, KoIMpyKIMe OOMyK JIETKYID Iellb YeJIOBeKa, a Takke TIXKeJIYI
Lellb Ig C OTJIMYaKMenCs 0BJIaCcTLI CH3 u OTIINYaKIenCd
cneundmnuHoCcTh VH, TpaHCOMIIMpOBaJIM B KJETKM JMOO OTIOEJIBHO,
UyTOOH MIPOOEMOHCTPMPOBATE IMPEelNATCTBOBaHMe OOpa30BaHMK MHTAaKTHEX
MOHOCIIeUUpUUIECKUX aHTUTEJI, JInB0 B KOMOMHAaLIUN c OPYTVM
CKOHCTPYMPOBAaHHEM  BEKTOPOM, oJis [IOJIYYEHU S frcrneunuUe CcKmMx
AHTUTEeJI WMJIM CcMeceM »OBYX OucIelUMdUUuecKMx aHTUTes. B Tabiauue 5
IpencTaBJIEHaAa CXeMa UM pes3yJibTaTh TpaHCPeKLUM.

Tabmuua 4

CHeLH/Iq)I/ITJHOCTb VH, BCTPOEHHEIX B pPa3JIMYHEIE KOHCTPYKIVNU

Macca
AHTUI'eHHas4a KiioHMpoBaH B
BexkTop reH VH VH
CIIeIUPUUHOCTE KOHCTPYKIU #
(Oa)
TupeorJioOyJIMH
IV IGHV 3.23 12472 1
(B)
\% IGHV 3.30 dubpmuuoren (C) 12794 2
VI IGHV 1.08 CroJbuax (A) 13703 2
VII IGHV 3.30 dubpmuuoren (C) 12794 3
VIII IGHV 1.08 CroJbuaxk (A) 13703 3
IX IGHV 1.08 CroJbuaxk (A) 13703 9
TupeoTJIoOyIUH
X IGHV 3.23 12472 7
(B)
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Tabguua b
#
nponyum— BeIgaBJIeH— BriaBJieH—
Korn
POBaHHOM Brrumc- HEIE BriaBijieH— HEIE Ipyrue
O0BeKT TPaHC— SKcrepu-
oTJnyua- OxMIoaeMele JIeHHa 4 [1OJIO— HEDA II0JI- | OUcCIIeuu— | MoJe-
TpaHC— | bexuum u MeHTaJIbHa4d
omenca TUIIEL Macca - BUHHEE HET 1gG | duueckue KYJIEL
bexrumnm COOTHO— Macca
fucCIelm- 2LYS MOJIEKYJIE (%) MOJIEK Y JIE (%)
meHme
dudeckom (%) (%)
MOJIEKYJIH
BEKTOP [IOJIO BMHHEIM
0 B 144082 144066 40 60
v B
BexkTop [TOJIOBUHHEBIN
0 C 144651 144622 77 23
\% C
BEKTOP IIOJIOBMHHEIN
0 D 146469 146459 23 77
VI A
BEKTOP IIOJIOBMHHEIN
0 E 144625 144643 76 24
VII C
BEKTOP [TIOJIO BMHHEIA
0 F 146443 146468 o4 36
VIII A
BEKTOP [1IOJIO BMHHEBI
0 P 146691 146677 82 18
IX A
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BexTop [TOJIOBUHHEIN
Q 143818 143844 58 42
X B
BexkTop
I (1:1) BC 144367 144352 96 4
IVuyv
BexkTop
IV u J (1:1) BC 144354 144382 96 4
VIIT
144367+ 144351+ 15
BexTop |K(1:1:1) BC+AB 38+47
145276 145260 (A+C)
v, VvV
144367+ 144371+
u VI S(2:1:1) BC+ARB 42+55 3 (BB)
145276 145277
BexkTop L 144354+ 144346+ 24
BC+AB 16+60
Iv, (1:1:1) 145263 145255 (A+C)
VIT u T 144354+ 144385+
BC+ARB 58+39 3 (BB)
VITII (2:1:1) 145263 145292
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PaHee OBUIO TIMPOOEMOHCTPUMPOBAHO, UYTO TAXeJHEe LenM Ig cC
MOIMOMLMPORBaHHBEMA criocobamm VHXeHepun CH3, KOOUPYEMBIE
KOHCTpYKUMAMM 1 M 2, TeM He MeHee, CIOCOOHH 0OO0Opa30BHBATH
TOMOIOVMEPH  IIpU DKCIIPEeCCUN OTIOEeJIbHO B e OVHWYHBIX KJIeTKax
(WO2009/089004) . OmHako B WO02009/089004 majiee ommcaHo, utrto CH3-
IOOMEHEL, KOTOPEE CKOHCTPYMPOBAaHH  Tak, UTOOH OHM COIepXaliu
My Taln Tpex 3apPAO0BHX nap, TaxKue Kak OIPUCYTCTBYIOT B
KOHCTpYkKIMM 3, ©OoJiee He CIHOCOOHE 0O0pas0OBHBATL I'OMOOMMEPH IIPU
DKCIIPEeCCUM OTOEJILHO.

B HacTOdmeM MCCJIeIOBaHMA 3TU IJaHHBEE OBJM TOJBKO YaCTUUHO
IIOOTBEePXIeHE. elMCTBUTEeJILHO, Ppe3yJjbTaThH TpaHcherumumt B, C u D
IIPOOEMOHCTPUPOBAIM IPUCYTCTBME TIIOJHEX 1gG, B OOIOJIHEHME K
BHICOKOM HOJIe HeCHIapeHHHX IIOJJOBMHHHX  MOJIEKYJ, IEMOHCTPUPY A
HEKOTOPYK ToMoIuMepu3alvpw CH3-ITOMeHOB, KOIMPYEMEX KOHCTPYKIVAMU
1 mu 2. TpaHcoeruuu E m F Takxe NPpUBOOWIIM K NPOOYKLUMM IIOJIHHX 1gG
B IOIIOJIHEHME K HelapHBM [TOJIO BMHHEIM MOJIeKYJIaM, UToO
IEeMOHCTPUPYET, UTO TPOMHHE 3apAOoBHe MyTallMM KOHCTPYKIMM 3 He
[IOJIHOCTBRI HapylmaklT I'OMOOMMEPU3aLUIO.

Bojiee ToOro, TakxXe OBJIO IIPOOEMOHCTPUPOBAHO, UYTO BapMaHTH
CH3 ¢ "BrcTynoM" um "nojocTelR" KOHCTPYKUMM 6 ¥ 7 o00pa3yoT
roMoOuMepH (18% rTomMomuMMmepoB "BHCTYN-BHCTYI" ¥ 42% ITOMOOVMEPOB
"IIOJIOCTB-IIOJIOCTE" ) .

BapmraHTH CH3, KOTOpPHE IIOJIHOCTBIO NNPENATCTBYIOT
TOMOIOVMEPU3alln npu DKCIIPEeCCUM OTOeJIbHO, ABJIATCSA
IpennouyTUTeJIbHEMI, UTOOH IpeloTBRaTUTh VI MUHVMM3MPOBATH
HexeJlaTeJIbHEle TIIOOOUHEE TIMIPOOYKTH (TOMOOMMEPEH) IIPUM KOBKCIPECCUU
CO BTOPHM BapmaHToM CH3 @Ojsg IeTepOoOUMMEpU3alllM.

VHTepeCcHO, 4YTO IaHHBE BSKCIEPUMMEHTH BIEPBHE OTEMOHCTPUPYIT,
UTO TaKXe CMecCUu OUCIHeUMPUUECKUMX aHTUTEJI MOTYT 3KCIPEeCCUPOBATBCH
B EeIOMHUYHHX KJIeTKax TI[paKTUUecKu 0e3 TOMOOIMMEPOB B CMeCH.
TpaHcoeruum K m L OTUETJIMBO IEeMOHCTPUPYIT, UTO OeMCTBUTEJILHO
[IoJIydamnT OXMIOaeMele Oucrneumpmuueckme TUEl BC+AB (38%+47% npu
TpaHcherkuum K, wm  16%+60% npm TpaHchexkumm L). Ilpu oBeux
TpaHCOeKUIMAX HabJmogaian OTHOCUTEJIBEHO BHICOKUM MIPOLIEHT
HexXeJlaTeJIbHEX  [NOJIOBMHHEIX  MOJIEKYJI (15% TIIOJIOBMHHOM  MOJIEKYJIH

A+TIOJIOBMHHOM MOJIekyJiel C nOpu TpaHcberuuy K, u 24% I[IOJIOBMHHOM
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MOJIEKYJIEL A+TIOJIOBMHHOM MOJIEKYJIEL C pm TpaHCheKIUA L).
OTHOCHTEJILHO BECOKUM IMIPOLEHT MIPUCYTCTBYIIMX I[IOJIOBUHHEX MOJIEKYJI
OpI OOBACHEeH HUMBKMMM KOJMUECTBaMM COBINaZalMMX TMOKEJEX lelen
BekTOpa IV BcJelcTBMe HecBallaHCHUPOBAHHOM BKCIPECCUM TIXKEJIHX
Herne B COOTBETCTBYyKIEM IIape. TakuMm o06pa30oM, TpaHCcbeKLIUN
[IOBTOPAJIM [IPU CKOPPEKTUPOBAHHOM COOTHOIEHUM BeKTOPHEX [OHK,
2:1:1, B TpaHchekuusax S m T. O5TO NPUBOOMIIO K PaBHHEM KOJMUECTBaAM
TOXEJIHX Lernel IgG, CoCcTaBJAKIMUX COOTBETCTBYIIYID I1apy, M UWCTHM
cMecaM Oucneumpmueckmux I1gG 06e3 OPUCYTCTBMA IIOJIOBMHHEIX MOJIEKYJI
IgG M C TOpPUCYTCTBMEM TOJBKO 3% ToMomuMepHoTro BRB. B mumoeaJIbHOM
ciydae, ©STa HM3Kasg OOJIA IIpMMecel MOHOCIIelUMMUeCcKOTo IIPOoOyKTa
IOOJDKHa OBITE CHWXEHa I[I0 CYMeCcTB OO HyJsa. Takum oOpasoM, SBJIAETCHA
XeJlaTeJIbHEIM HaWTM OOIOJIHMTeJIbHEEe MyTaHTe CH3, KoTophe IIpUBENIM
OH K CcMecaM OMCIeUMPUUEeCKMX aHTUTeJI C MUMHMMAaJILHBEM IIPpUCYTCTBUEM
opuMecey MOHOCHeUUIUUeCKUX aHTUTeJI.

B HacTOdmeM WMCCJIeIOBaHMM BIIEPBHE [IPOIEMOHCTPUPOBAHO, UYTO
1o CYIeCTBY  UMCTEHE CMEecCHu OBYX fucneundruue CcKmx aHTUTEJ,
pacro3Hapmye 3 pPas3JIMUHEX SIIUTONa-MUIIEHV, MOXHO IPOOYLUMPOBATH B
eIVHUYHOM KJIeTKe C MM/HUMMAJBbHEM IIPUCYTCTBMEM MOHOCHelUMduUIeCKUX
aQHTUTEJI B CMECH.

ODpuMep 12: PaBHOBUIHOCTU CMeCeM

[IOCKOJIbKY OBJIO IPOIEeMOHCTPMPOBAHO, UYTO IMIPOOYKLMS cMecen 2
BUucrneundrMUecKmUx aHTUTEJI, PAaclo3Hamux 3 SOMUTolNa, U3 eIMHUUHOM
KJIETKM WM OPOOYKUMS CMeceM 2 MM 3 MOHOCIeUUPUUECKUX aHTUTeJI
U3 eIVHUUYHOM KJIETKM SABJISEeTCHA TexXHUUeCKM OCYMeCTBMMOW, aBTOPH
HaAaCTOAmMETO n3o00peTeHns majiee VCccJeloBaln BO3MOXHOCTE
KOHTPOJIMPYEMOM TMNPOOYKLUUM Pa3JIMUHEIX OPYIHUX cMecel. UeTBepTyio VH-
oBJyacTb aHTHUTeJJa C MB3BEeCTHOM  CIHeUMPUUHOCTLID U  UMBBECTHOMU
criocobHOCThEID OOPAa30BHBATL IIapy C JeTKOoM Illelbld uejijoBeka IGKV1-39
VICTIOJIE3YIT IJIS I[IOBTOPHOTO KJIOHUPOBaAHWUSA B BeKTOPH, COIOepXalue
KOHCTpYKUMMU 1-3 miam 7 Tabjguusl 1, C ODOJIydyeHMeM BekTopoB 1/, II',
ITI’ wmim X’ (” vyKas3pBaeT Ha OTJMUAKIYICS CIeUUMPMUHOCTE IIO
CpaBHEHND c COOTBETCTBYKIVMA HOMEpPaMmn BEKTOPOB) . 3aTeM
IIOJIydeHHEEe BekKTopel I/-III’, X' wm IV-IX, KaxXOeM KM3 KOTOPHX
COOEPXUT IIOCJIeOOBATEeJIbHOCTY HYKJIEMHOBOM KMUCJIOTH, KOOMPYKIME

o0y JIET'RKYIO Lellb deJIOBEKa, a Tarxe TAXEIIYIO ellb Ig C
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oTJMUawnmencsa objgacTekio CH3 u oTauMuanmeNrcsa choeurMduuHocThi VH,
TPaHCOULNPYIOT B KJIETKU B KoMOMHAaLUM C higelvaniZaYizi
CKOHCTPYMPOBAHHEIMM BeKTOpaMM C IOJYUYEeHMEeM Pas3JIMUHBEIX CMecen
OUCneuMdUUeCKUX U/UJIM  MOHOCHEeUUMIUUECKMX  aHTUTeJI. MHOXEeCTBO
cMecel, KOTOpHe IIOoJIydalT, BRJUalT CcMecu 2 OucneumudmuecKuUx
aHTHUTeJI, paclo3Halmux 4 »snouTona, 2 OucCHeUrMdUMUecKUX aHTUTEJ U
OIOHOTO MOHOCHEeUnOUUIEeCcKoT O aHTUTeJa, NI cMecu 1
fucrneundrMueckoro ¥ OOHOTO  MOHOCIeUUPUUECKOTO aHTuTeJa U3
eIVHUYHOM KJIeTKM. B Tadjmuile 6 OpelcTaBJieHa cxeMa TpaHCheKUUMr u

OXVMIOaeMEle pe3yJIBETaTH.
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Tabauua 6
Kon OxuOaeMblil $ OxUoaeMell %
PasHOBUIOHOCTE OBBeKrT OXM I aeMb
TpaHCheKIUM U MOHOCHIeUnMPUUIECKOT'O fucneundprnuecKrom
cMecHu TpaHCcbeKLUM TUII
COOTHOIIEeHME IgG MOJIEKYJIE
2 BsAb, 4
IV+V+IX+X' ZA (1:1:1:1) BC+AD 0 50+50
SIUTONa
2 BsAb, 4
IVHVII+IX+X’ ZB (1:1:1:1) BC+AD 0 50+50

DIUTOIA
2 bsAb+1 mAb IV+HV+VI+wt’ ZC (2:1:1:2) BC+AB+DD 33 33+33
2 bsAb+1 mAb IV+V+VI+IT’ ZzD (2:1:1:2) BC+AB+DD 33 33+33
2 bsAb+1 mAb IV+V+VI+IIT’ ZE (2:1:1:2) BC+AB+DD 33 33+33
1 bsAb+1 mAb IV+V+wt’ ZF (1:1:2) BC+DD 50 50
1 bsAb+1 mAb IV+V+ITI’ 2G(1:1:2) BC+DD 50 50
1 bsAb+1 mAb IV+V+IITI’ ZH(1:1:2) BC+DD 50 50
1 bsAb+1 mAb IV+VITI+wt’ 21 (1:1:2) BC+DD 50 50
1 bsAb+1 mAb IV+VII+II’ 2d (1:1:2) BC+DD 50 50
1 bsAb+1l mAb IV+VII+III’ ZK (1:1:2) BC+DD 50 50
1 bsAb+1l mAb IX+X+wt’ ZL (1:1:2) AR+DD 50 50
1 bsAb+1l mAb IX+X+IT1’ M (1:1:2) ARBR+DD 50 50
1 bsAb+1l mAb IX+X+IITI’ ZN (1:1:2) ARBR+DD 50 50
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XoTa TeopeTHUeCcKMe IOoJIydeHMe BCcex CMecel IOOJIKHO OHTbH
OCYMeCTBMMEM, M3 IIpeldmecTBylmelr padoTeH OpYyIMX aBTOPOB M3BECTHO,
UTO KPYMNHOMACHTa®HOM MNPOOYKUMUM KJIACCHUUECKMX BapMaHTOB "BECTYII-
B-IIOJIOCTU" MNPEeNATCTBYKT NPOOJIeMEl HeCTaOMJILHOCTM. TakuM oOpas3oM,
OXMIOaeTCsa, UTO IIOJIydeHMe CMecel B pesyJbTaTe TpaHcheKUun ZA,
ZB, zL, ZM wm ZN cTraHeT T[IpoOJieMaTMUHEIM IIpU IIepexone Ha
KpyIIHOMaCITabHyKn OPOOYKIMIO.

TakuM o0pasoM, TeKymui Hadop KOHCTPYKLUMM, IPUCYTCTBYIMX B
Tabauie 1, He IIO03BOJILET IOJIYUeHMEe BCexX TeOpeTHMUeCKUX CMecey us
eIMHWUYHHX KJIeTOK B 0OoJiee KpPYINHOM MacmTabe, I[IOCKOJBKY OIMCaHO,
UTO BapMaHTH "BHCTyNI-B-IoJloCcTH" ABJIATCA  HecTaOWMJIbHBEMU, u
HeJIb3sg MCKJUMTL, dYro CH3-goMeHH, comepxamre "BHCTyn" WM
"nmosocTe", OYyOYyT IOUMMEPU30BATHECA JMOO C BapAOOBEMM BapMaHTaMM,
Jmnto ¢ CH3-moMeHaMm OMKOI'O TUIa. TakuM of0pas3oM, ABJLeTCsA
XeJlaTeJlbHBIM MO eJIMPOBaHue HOBEIX BapMaHTOB CH3, KOTOPHE
CKOHCTPYMPOBAHE TakK, 4YTOOH IIPeldllOoUTUTEJIbHO O0O0pa30BHBATE TOJBKO
TOMOIVIMEPH WJIM TETEPOINVMEPE, ¥ KOTOPHE He TOMOOVMMEPUIYITCHS WK
He TeTepOoOuMEPUIYITCH C KOHCTpyKUMaAMM 1-5 mTabiuie 1, dYTOOH
0BecClneunTb BO3MOXHOCTBL KOBKCIIPECCUM B EIOMHUUHHIX KJIETKaxX.

DpuMep 13: NOeHTHUOMKALIMSA HOBHX MYyTAHTOB BapsaOOBHX IIap

Ballauel OaHHOTO MCCJeOOBaHMA OBUIO KOHCTpyMpoBaHMe CH3-
obJjacTu IgG Tak, YTOORI obecrieumnTs IPOOYKIMIO TOJIBKO
TeTepOIUMMEPOB MJIM TOJIBKO TOMOIOMMEPOB IIPM CMeIlaHHOM SKCIIPeCCUM
PAa3JIMUHBIX TSXEJIHX Lener IgG B eIMHMUHOM KJIeTKe, TIe HOBHE
CKOHCTPYMUPOBAHHEE CH3-moMeHH He TOMOIVMEDPU3YITCS VI He
TeTepOoIMMEPUBYITCHI c V3BEeCTHEMU CKOHCTPYHUPOBaHHEMA CH3-
onoMeHamy, wiIm c CH3-momMeHamMm JIMKOTO TuIa. TakuMm oOpasoM, B
KauecTBe epBOM cTanuu npu MIOeHTUOUKALIUN HOBHIX
CKOHCTPYMPOBaHHEX CH3-IOMEHOB, KOTOPHEE YIOBJIETBOPAKRT KPUTEPUIM,
MHOTHUE OoCTaTKMU IIOBEPXHOCTHU KOHTAaKTa B CH3-momMeHe IgG

CKaHMpoBajiMm IIO OIOHOMY WJIM TpYyIllilaMyM B OTHOIEHNVNM 3aMeH, KOTOPEE

NprBeOeT K  OTTAJKMBAHMIO MISHTHMUHEIX  TOKEJEX  Lenen-— T.E.
CHIMKEHHOMY oBpasz30BaHUI TOMOJIVMMEPOB - mocpencTBOM
RIIEKTPOCTATUUECKUX  B3aMMOIENCTBUIM. Banauelr  OBJIO  IIOJIyUYeHMe

I1epedHAd OCTaTKOB, KOTOPHE, RoI'oa OHM 3aMelleHEL SapPAXEeHHEIM

OoCTaTKOM, IIpVMeBedyT K OTTAJIKMBAHMIO MIOEHTWUHEX ueneﬁ, TaK 4TO 9TU
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My Talln MOXHO VCIIOJIbL30BAaTh nJis oBecrnieyeHnd obpa30BaHUA
TOMOIMMEPOB  M/WUJINU TeTepOIMMEPOB npu CMelaHHOM  BKCIpeCcCHumr
Pa3JIMUHEIX TSKEJHX lener 1gG, IpM 2TOM I[IOJYUYeHHHE II0JIHOpa3MepHEEe
IgG aBidRTCHAd CTaOMIIBHEMY UM IPOOYLUUPYITCHA IIPUM BECOKUX HoJax. Ilo
uToraM, MIOEHTUOUUMPOBAHHEE 3aMeHH MCIOJb3YIT OJS I[IOJIYUYEeHUS
fucneundruueCcKmx AHTUTEJI ZNRZN cMecen fucneundpruueCcKmx ZNRZ!
MOHOCHEeUUIUUECKMX aHTUTEeJI OyTeM MOOMOUKaLMKM crIocofaMM MHXeHepUN
COOTBETCTRBYIIMUX IIap ocTaTKoB CH3 B OIOHOM WMJIM HECKOJBLKUX TIXEJILHX
nenax IgG - o6JjacTtax CH3. Kpome TOTO, BHOBbE UIOESHTUQULUVPOBAHHEE
IapH MyTaluuy 3apsia MOXHO KOMOMHMPOBATE C CYNEeCTBYIMMM IIapaMu,
Tak UYTOOB HECKOJIBKO MOJIEKYJI HYKJIEMHOBOM KMCJIOTH, KOOUPYIIOMUX
PasJIMUHEE TAXeJBle IlellM, BCe W3 KOTOPHEX COIOepXaT pas3JIMUHEE U
B3aMMOIOMNOJHAKIMe MyTaumyu CH3, MOXHO OBJIO MCIOJIB30BaAThH IJIA
DKCIIPECCUM B TaKMUX KJIeTKax, 4YTOoOH NIPeAOlloUTUTEJIEHO MOXHO OBJIO
[MOJIYUYMUTE CMECUM TOJIbKO MOHOCHEUMPUUECKMX AaHTUTEJ, WJIM TOJIBKO
frcrneunprue CcKmx AHTUTEJ, VI CMEeCU ornpeleJIeHHEIX
MOHOCIENUIUUIECKUX u frcrneundruueCcKmx aHTUTEJ. OcraTku,
momjiexalmme M3YUYEeHUI B 2 HaACTOANEM MCCIEeNOBaHUM, IIPelCTaBJIgKT
coboM KOHTaKTHHE OCTaTKM, KaK YykaszaHo paHee (Deisenhofer J.,
1981; Miller S., 1990; Padlan, 199¢, Gunasekaran, 2010) .
OBoOCHOBaHMEM DBTOTO [oaoxonla HABJAeTCHd TO, UYTO OTTaJKuBawlme
3ap4ansl BCTpaMBaKT ClocofaMy MHXEHEPpUM B KaXOyln OOCTYIHYID Iapy
KOHTaKTUPYIMX OCTaTKOB. BaTeMm oBpa3Lb AHAJIUBUPYIT Ha
HeBOCCTaHaBJuBawmeM SDS-PAGE mima moeHTUOUKALUM [Iap, B KOTOPHX
CHWXeHO oOpa30BaHME IIMMepa, UYTO BUBYAJIM3UPYT IO IPUCYTCTBUO
[IOJIOC pPa3MepoM NpubIM3uUTedbHO 72 kla. Bce ODOCTyNHBEE IIapH
IoIOBepramnT CKPMHMHIY B KaudeCTBe eIOMHMUHEX MyTaluy WM B
KOMOMHAaLIUN c eIVHUUHOM opyTon MyTauuemn, MMOCKOJIBKY
OTTaJIKMBAKIETO BJIEKTPOCTATUUESCKOTO B3aMMOIEMCTBUA MexXOoy OIHOM
HEeCOOTBETCTRYKIEN HapoM MOXeT OHTL OOCTATOYUHO WM MOXeT OHTb
HeNOCTaTOYHO, UTOOH oBpa30oBalioCh OOCTaTOUHEE KOJIMYeCTBa
[IOJIOBMHHEIX MOJIEKYJI IJIS OOHAPYyXeHMS 3THMM CIIOCOOO0M, TakXe MyTallM
KOMOVHUPYIOT .

AMVHOKMCJIOTHEIE 3aMeHH BHOCUJIM B CKOHCTPYMPOBAHHHM BEKTOP
MV1057 B Geneart B cCcooTBeTCTBMM C Tabauuenn 7, U DSKCIPECCHU

KOHCTPYKUUNM MIPOBOOMIIM IIOCPEeOCTBOM TpaHCOeKUMM B KJeTku HEK293T
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[I0 CTaHOapTHEIM METOIMKaM. YPOBHM BKcOpeccur 1gG U3MepaJu B
Octet. Korma MnOpoOyKUMsSa »OBaXOH OKa3HBaJlaCb HeyoauHOM, MyTalluio
CuMTa M HeOJIaTONpPMATHOM NOJIA BSKCIOPpecCUurM U MyTaluuio Jajiee He
nucciaenopalin.

Tabauua 7
[lepeueHb aMMHOKMCJIOTHEIX 3aMeH B Pa3JIMUHEIX KOHCTPYKLUMAX, KOTOPHE

OBJIM BHeCeHH (HyMepaumsa EU)

SbdexT Ha obOpaszoBaHUE
ToMoOIMMEepa
# (= = HeT sddekxTa;
BameHe AA B CH3

KOHCTPYKUUNU +++ = MakcuMaJlbHOe

MHTUBUpoBaHUe; NT= He

MCCcIenoBaiy Ha rejie)
Q347K 8 -
Y349D 9 +-
Y349K 10 +-
T350K 11 -
T350K, S354K 12 +-
L351K, S354K 13 +-
L351K, T366K 14 ++
L351K, P352K 15 +-
L351K, P353K 16 ++
S354K, Y349K 17 ++
D356K 18 -
E357K 19 -
S364K 20 ++
T366K, L351K 21 ++
T366K, Y407K 22 +++
L368K 23 NT
L368K, S364K 24 ++
N390K, S400K 25 +-
T394K, V397K 26 +
T394K, F405K 27 +++
T394K, Y407K 28 +++
P395K, V397K 29 +-
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S400K 30 -
F405K 31 +++
Y407K 32 ++
Q347K, V397K, T394K 33 +
Y349D, P395K, V397K 34 +
T350K, T394K, V397K 35 NT
L351K, S354K, S400K 36 +
S354K, Y349K, Y407K 37 +-
T350K, N390K, S400K 38 +-
L368K, F405K 39 ++
D356K, T366K, L351K 40 +++
Q347K, S364K 41 +++
..368D, Y407F 42 +
T366K 43 +
L351K, S354K, T366K 44 +
Y349D, Y407D 45 +
Y349D, S364K, Y407D 46 +
Y349D, S364K, S400K,

477 +
T407D
D399K 48 +-
D399R 49 +-
D399H 50 +-
K392D 51 +-
K392E 52 +-
K409D 53 +

CylepHaTaHTH, comepxaBmyve =25 mMxr/min I1gG, aHaAJIM3UPOBAJIM B
SDS-PAGE, wm IgG oummagM C MCIOJb30BaHMeM Oejika A. BeJskwu
OKpallMBaJiX C MCIOJNBL30BAHMEM KOJIJIOMOHOTO CHMHeTO. ['OMOOMMEPH ORI
BUIOHE B KaueCTBe IIOJIOCH pasMepoM Npubjm3uresibHO 150 xlda. IIOJIOCEH
MEHBIIVX pPas3MepoB, COCTABJANINME NPUOIU3NUTEeJIEHO 75 kla, oTpaxalu
IPUCYTCTBME I[OJIOBMHHHEX MOJIEKYJI (CM. OTPMLATENbLHEM KOHTPOJIE:
K392D, K409D). BJoTH HOpencTaBJIeHH Ha our.7/.

PesynbTaTe Teje¥t SDS-PAGE aHalM3MPOBaJM M OlieHMBaJM, Kak
[IOKaszaHo B Tabjguue 7, OpaBad KOJIOHKa. P4Ao oOCTaTKOB CUMUTaJA

I[TIePCIIeKTVMBHEIMN IJIA oajib HelmeTro MccjlenoBaHMA B KOMOMHalLNUM,
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BKJIIOUasag ocTaTkm Q347, S354, Y349, L3351, K360, T366, T394 u
V397. BrOOp OBJI OCHOBaH Ha BECOKMX IIOoKas3aTeJigdxX MHIUOUPOBaAHUS
oBpa3oBaHud TOMOIVMEPOB B codueTaHUu C OOCTYIIHOCTBIO
KOHTaKTUPYRIUX OCTATKOB, KOTOPHE MOI'YT OHTH MOOUOUUUPOBAHE, HE
CTaJIKMBasaAChk C IpobJjeMaMM, TakKuUMMU KaK »IpyI'Me HeKOMILJIEeMeHTapHEe
3apAane. HanopuMmep, M3BeCTHO, dYTO ocTaTkm F405 m Y407 wuMenT
MHOXECTBO B3aMMOIEMCTBUM Ha IOBEPXHOCTM KOHTakTa CH3-CH3,
BRJIIOUAS B3aUMMOINEMCTBMSA C OCTaTKaMM, KOTOPHE YyXe BapsKeHB, UYTO
MOXeT OHTb OIPpoOJIeMaTUMUHEIM IIOCJIe BHEeCeHMSA MHOXeCTBa 3apaIO0BHX
MyTallMii B STM B3aMMOOEMCTBYWMMEe oCcTaTku (cM. Tabauuy A). HoOBHe
KOHCTPYKIMM BCTpaMBaJIM B BekTop MV1057 (Tabymiuia 8), wm VH-
obBJlacTM  aHTHUTeJla C MB3BEeCTHOM  CIHelUUMPUUHOCTLID U  UMBBECTHOMU
CIIOCOOHOCTRID  OOpa30BHBATLH napy C JerKon LIEeNIbIo IGKV1-39
JeJIOBEeKa, MCIOJBE30BaM IJIA IIOBTOPHOTO KJIOHMPOBaAHMA B BEKTOPH,
comepxamye DSTM HOBHE KOHCTpykKIMM (cM. Tabauiy 9) Tak dUTo
KOMOMHALUM  MOXHO OBJIO  MCCJeIOBaTh najee. B Tadunile 10

InpencCcTaBJIEHEl CXEeMEI M pPe3yJIETaTEHI Tpch@eKHMM.

Tabmmua 8
BameHEl AA ¢ CH3 # KOHCTPYKLUUMU

L351K 61
T394K 62
L351D 63
T366D 64
5354D, Y349D 65
V397D 66
K360D 67

Tabmmua 9

CHeHM@MqHOCTb VH, BCTPOEHHEIX B pPa3JIMYHEIE KOHCTPYKIVNM

AHTUT eHHa4d Macca KiioHvMpoBaH B
BexkTop rex VH
CIIeUMPUUIHOCTD VH (Ia) KOHCTPYKLMIO #
XTI IGHV 1.08 CroJbuaxk (A) 13703 8
XIT IGHV 1.08 CroJbuaxk (A) 13703 17
XITIT IGHV 1.08 CroJbuaxk (A) 13703 43
XIV IGHV 1.08 CroJbuaxk (A) 13703 ol
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XV IGHV 1.08 CroJbuaxk (A) 13703 62
XVI IGHV 3.30 dubpmHoren (C) 12794 63
XVII IGHV 3.30 dubpmHoren (C) 12794 04
XVIII IGHV 3.30 dubpmHoren (C) 12794 65
XIX IGHV 3.30 dubpuHoreH (C) 12794 66
XX IGHV 3.30 dubpuHoreH (C) 12794 67
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Tabamua 10

OBBekT Kon BrigBJIeHHEIE | BEIIBJIEHHEE
OxuOaeMel | BEISBJIeHHEE | BhIgBJIeHHEE | BHISBJIEHHEE Ipyrue
TpaHC- TpaHCheKUIUN [IOJIOBMHHEIE | [TOJIOBUHHEE
TUIL AA (%) AC (%) CC (%) (%)
bexrumnm (cooTHOmeHMKE ) A (%) C (%)
z0 (1:1) AC 0 069 7 24 0 0
zT (3:1) AC 10 45 16 27 0 0
XITII+XVI zU (1:1) AC 5 ol 10 13 0 0
ZV o (1:3) AC 3 ol 23 13 0 0
ZW (1:1) AC 0 88,3 2,4 7 0 2,3
XIV+XVII 7P AC 30 52 13 0 0 5
XITI+XVIII ZQ AC 4 51 33 2 1 3
XV+XIX ZR AC 20 42 11 0 1 26
XI+XX Z5 AC 34 41 15 0 0 10
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KomOrHaumm papmaHTOB CH3 »kCOpecCHUpOBaliM M aHaJIU3MPOBAaJIM B

SDS—-PAGE (DaHHEE He npencraBJIeHsl) u B HaTUBHOM Macc-—
CcriekTpoMeTpumu (MS) . PesynbTaTH OOOOWEHHO IPeICTaBJIEHH B Tabjule
10. TpaHcheruMA zZ0 npmuBoOOMUIIa K HauboJee BEICOKOM noJie
TeTepOoIUMepPOB B cMecu (69% AC). VMHTepecHO, UTO IpM TpaHcheKUUM

Z0, rTomMomuMep AA He IPUCYTCTBOBaJl, B TO BpeMa Kak romMommmep CC
cocTaBJiga)yl HeboJsbmyln mDoJio (7%). MacCc-CIeKTPOCKOIMUECKMUM aHaJlnu3
moxkasaljyl, 4YTO OCTaBmmuicsa OeJIOK B CMECHM COCTOLJI U3 II0JIOBUHHOM
MOJIEKYJIEL A, BepPOSITHO BCJEOCTBME HepaBHOM BKCIPECCUM TIXKEJIHX
nener A u C. UcxonHHEe IaHHHEe MS njasg obpa3z3loB TpaHcbexkuum Z0
npencTaBJIEHE Ha Our.3s.

HeoxmmaHHO, B TO BpeMdA KaK TpaHcheklua Z0 TOpuBOOMIIa K
3HAUMTEJBLHEIM KOJMUYEeCTBaM OMCIelIMdMUecKOoTo MpoOykKTa, Iapa C
oBpaleHHBEIM 3apsaaoM IIpu  TpaHcbexkumy ZP (L351K/T366’D MnpoTuBs
T366K/L351’D gmjua Z0O) He mHOpuBejla K CXOIHEIM pesyJbTaTaM, U
HabOJomajly TOJBKO 52% OUMCHelIMIMUeCcKOT'O MNIPOoAyKTa C [IPUCYTCTBUEM
3HAUUTEJIBHEIX KOJIMUeCTB OByX IoMonuMepob (30% AA m 13% CC). 3TO
MOXeT OBThL OOBACHEHO TeM, UTO OTpHuIAaTeJJbHO 3apSXeHHBM D
CTPYKTYPHO BHCOKO cxomeH ¢ T, TakuM oOpasoM, camMa II0 cele
3aMeHa T366D MoOxeT  He OHITE OOCTAaTOUHO  5OOeKTMBHOM  IOJi4
OTTaJIKMBaHUAI, u, TakuM ofBpas3oM, T366D Bce eme o00pas3yoT
TOMOOVMEPH, YTO M HabJomaJioCh B IeMCTBUTEJILHOCTH.

MOXHO NIPennoJIOKUTE, uTo HecylIeCcTBEeHHO oTJIMYaKnmmec s
BAPMAHTE BHOBBL BHABJIEHHOM mHape T366K/L351'D (HanpuMmep, IIpu
MCCJIeIOBaHUM BCexX IIepeCTaHOBOK, BKJKOUAKIMX HOBEE KOHCTPYKIUU
T366R m L351E), MOXeT NPpMBOIMTE K CXONOHEM IIpolleHTaM BsAb.

Npumep 14: HADDOCK s KOHCTPYMPOBAHMS HOBHX MyTaHTOB CH3
onss obecrnieueHnss 30OeKTUBHOM I'eTepoIMMepM3aliun

Kak ommcaHo B npumMmepe 13, BHOBB BHABJIEHHas 3apdaloBasd Iapa
T366K/L351’D yBeJIMuMBaeT IOJIO TeTepoIMMEepoB B cMecu (69%) c
MUHMMAaJIbLHOM noJien HeXeJlaTeJIb HEX T'OMOJIVMEDPOB ccC (7%)
(L351D/L351’D) M CYIMeCTBEHHOM NOJIeM IIOJIOBMHHEX MOJIekyJl A (24%),
ABJIARMMXCS MIPMMECSIMM B CMECHM. B 5»TOM [IpPMMEpPEe MCIIOJb30BaJM
nooxon in silico, UYTOOHB @HaJyiee BHABUTL aMMHOKMCJIOTHEE OCTaTKM,
BOBJIEUEHHEE BO B3aMMOIEVCTBUSA Ha IOBEPXHOCTM KOHTakTa CH3, 4

nccijlegoOBaHMA OOIIOJIHAKIMX 3aMeH B IIPOTHUMBOIIOJIOXHBIX obJjlacTax CH3 mu
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IOJIg TIIOMCKa HOBHX Tnap CH3, comepxXamMx KOMILJIEMEHTAPHEE 3aMeHH,
KOTOPHE majiee YBeJMUMBAKT SPOEKTUBHYD TreTepooMepmU3alnio,
OODHOBPEMEHHO IIpenoTepamas 20PpeKTMBEHOe o00pasoBaHMe TOMOOVMEPOB
OIBYX TSIXeJIEX Lellen.

HADDOCK (oOycJioBJIeHHAas BHECOKOM CTelleHbld HeOOHO3HAUHOCTHU
COCTHKOBKa OeJlok-0eJIOK) IIpelcTaBJgeT coboM MHOAOXOHO OIlocCpenyeMou
MHOoOpMaLMer I'MOKOM COCTHKOBKM OJIS MOIEJMPOBAHUS OMOMOJIEKYJISPHBIX
KoMIJIekcOoB. HADDOCK oTJMyaeTcd OT CIOCOOOB COCTEHKOBKM C HYJIA
TeM, UTO B HEM 3aKoIMpOoBaHa MHoOpMallMa U3 UIEHTUOULMPOBAHHBIX
MM TIPeOCKa3aHHHX I[IOBepPXHOCTEeM KOHTakTa OeJIKkOB B HeUeTKUX
IpaHullax B3aVMONEeCTBUA (AIR) o4 oBecrieueHNd npoluecca
COCTHIKOBKM. (de Vries et al., 2010).

BxoOHEE @OaHHHEe 1OJIa web-cepBepa HADDOCK cocToaT u3 odalia
BeJIkOBOM CTPYKTYPH, KoTopad MOXeT npencTaBJsaTh cobomn
KPUCTAJIJIMUECKYD CTPYKTYPY, CTPYKTYPpY AMP MIM CMOOEeJMPOBAaAHHYIO
CTPYKTYPY. lloCJie COCTHKOBKM MM neTajimzauvm, HADDOCK BeIDaeT Tak
Ha3HBAaEMBE IIOKa3aTellb HADDOCK, KOTOPHM HOpelcTaBJgeT cobomn
CpeOHeBR3BEIleHHOE 3HaUeHue BaH-IOep-BaaJlbCOBOM DHepIUH,
BJIEKTPOCTATHUUECKOM DSHEePpIHM, IJIomMany IIOTPYXEHHOM IIOBEPXHOCTU WU
SHepIun oecoJibBaTalun. [lokazaTelb HADDOCK MOXHO
MHTEepPIIpeTUPOBaTh Kak rnokasareJib SHepIUuU CBA3BBAHUA I
abdmHHOCTH, Oaxe HecMOTpd Ha TO, UTO IIpAMOTO Iepexoma K
DKCIIEPUMEHTAJIBHEIM HOAaHHEM YacTO TPYIOHO IOOCTUIHYTH. B IOIOJIHEHUE
K 5BTOMY, HADDOCK 1penmocTaBJIdeT bamJEl co CTPpYKTYypaMu  OJjig
"HaMJIyulmmx yeTHpex" CTPYKTYP, [1OJIYYEHHEIX B pes3yJibTaTe
IpoBeIeHUI COCTHKOBKM. OTKU QalJbl CO CTPYKTypaMM MOXHO 3arpy3UThb
¥ BUBYaJU3UPOBATL, I[I0O3BOJIAL »OeTaJIbHBEM aHalu3 B3auMMOIeMCTBUN
VHIVBUOYAJIbLHEIX OCTATKOB.

B osTOM HOpMMepe MCCJIeNOoBaJIM B3aMMOOEMCTBMS Mexnmy CH3-

IDOMeHaIlIMU T SKEJIBIX enen IgGl. Kpucrammmueckywo CTPYKTYPY
BEICOKOTO pazpelleHnd o4 Fc-uacTum IgG (cTpyKTypa 1LeX)
MCIIOJIb30BaJn B KadecTee MCXOOHOM CTPYKTYPH

(http://www.rcsb.org/pdb/explore/explore.do?structureld=116x;
Idusogie, E.E. et al., J.I. 2000(164)4178-4184).
B mpuMmepe 13 OBJIO BHSBJIEHO, UTO KOTPAHCOHEKIMSI BEKTOPOB

XIIT wn XVI npueomuiia kK o00pasoBaHUD OpuMMecH TroMomuMepa CC
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(Tabsmia 10) . HADDOCK WMCHOJIB30BAJIM OJIA IIOMCKAa IOOIIOJIHMTEJIbHEIX
My Talmni K nape T366K/L351'D, KOTOPHE IpendTCTBYT
TOMOIOVIMEPHU3ALIUN .

Brixonuele nmaHuHele HADDOCK cocrodT M3 Habopa BHUMCIIEHHBX
SHepITHUM, moxkasaTeinsa HADDOCK (KOTOPHIM IpencTaBJIgeT cobon
CpeIHEeBR3BelleHHOe 3HaueHMe IJIS SHePpIMM) U UYeTHpe dalja Co
CTPYKTYypaMu, COOTBEeTCTBYKIME UeTHpPeM CTpyKTypaM C HauboJee
HU3KOM BHepIueu, BHIABJIEHHHEM IpoT'paMMo¥. IlokaszaTesmm HADDOCK
VCIOJIL3YIOT IOJIA CpPpaBHEHUMA PasJIMUHEIX CTPYKTYP; IOPpyTMe DHEePpIUM
MCIIOJIE 3YIT TOJILKO oJsa [IOJIydyeHrda  MHOOpMalUMU o) TOM, uTo
IIPOUCXOOUT B CTPYKTypax (HalpuMep, XOpolMe 3BJeKTpoCTaTUdeCKue
B3aMMOINEVCTBUSA, MeHbllasg IIOTPyXeHHas IIOBEepPXHOCTL, BHCOKas BaH-—
Iep-BaaJlbCOBa BHepIMsa) . UeM HWXe nokaszaTess HADDOCK, TeMm Jiydle.

IOJI9 KaXOo¥W Hapb MyTallMi BHUMCJAIM TOoKaszsaTelM OJsS OuMepoB AA, AB

u BB.

HaGope nap MyTaluul u3 OpuMepa 12 aHamms3uporasJu B HADDOCK,
UTOOH BUIOETE, KoppeJsiMpyoT Jin BEIUMCJIEHHEE SHepIUHn C
SKCIIePUMEHTAJIbBHEIMY  OaHHEMM. B Tabimue 11 mOpencraBJeHBL BCe

TeopeTHnuueCKMe SHepI'rM, KOTOPERIE BU3YaJIM3IMPOBAHEI Ha q_)T/[I‘.9.
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Tadbauua 11

[Imomans
KoMmBuuaumum l[lokaszaTelib OHepITUsd JJIeKTpocTaTnuueckada SHepITUsd
NOTPYXEeHHOU
KOHCTPYKLIUN HADDOCK Vdw DHepIrmuAa OecoJibBaTalum
[IOBEPXHOCTU

OUKWN TUI-IUKUN

-208,2 -62,8 =773 9,2 2505, 8
TUII
1-2 (E356KD399K -

-225,8 -56,4 -862 3 2458, 3
K392DK409D)
2=-2 (K392DK409D -

-180,3 -67,9 -562,1 0,1 2312,5
K392DK409D)
1-1 (E356KD399%K -

-176,7 -75,5 -469,3 -7,3 2349, 6
E356KD399K)
1-3 (E356KD399%K -

-220,6 -67,9 =793, 8 6,1 2499, 8
K392DK409DK439D)
3-3
(K392DK409DK439D - -150,1 -76,6 -387,6 4,1 2261,2
K392DK409DK439D)
6—"7 (T306W -

-221,3 -65,8 -735,5 -8,3 2509,0
T366SL368AY407V)
6-6 (T306W -

1916, 9* 2072,3 -681,3 -19,2 2499, 9
T366W)
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7-7
(T366SL368AY40TV - -191,9 -55,0 -683,2 -0,2 2427,2
T366SL368AY407V)
43-63 (T366K -

-210,6 -64 -758, 4 5,1 2456, 5
1L351D)
43-43 (T366K -

-191,7 -71,2 -634,1 6,3 2533, 5
T366K)
63-63 (L351D -

-212,5 -60, 4 -774 2,6 2445, 6
1L351D)

*3Ta BeJIMUVHa ABJIAETCA HeOOBUHO BHICOKOM BCJIeOCTBHE BEICOKOTIT'O IIoKasaTeJld BaH—Hep—BaaﬂbCOBOﬁ

SHePTUM, BO3MOXHO BCJIEOCTBME IPOCTPAaHCTBEHHOTO CTOJIKHOBeHUS B ciyuae T366W/T366'W
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B cayuyae 2 gpgomMeHoB CH3 @mmkoro TuHla, IIokaszaTesagum HADDOCK
ABJIANTCSA OOMHAKOBEMM IJig AA, AB m BB, nockojbky objactm CH3 A u
B 4ABIATCA MOEHTUUHBMM. B OOJBIMHCTBE IPpYyIMX CJydaeB Iapa AB
uMeeT HauboJiee HM3KMM IIOoKasaTeJlb, KOTOPHM ABJIAETCId TaKMM, KakK U
oxrmaercsa. g mnapel T366K/L351D mnokasaTelb BB HeMHOTO Jyule,
yeM IokazaTeJs AB (-210,6 nportmuB -212,5), omHAKO 5TO OTJIMUME
HaxoOMTCsa B IIpemejlax OmMOKM  BHUMCIISHUM. C HMCIOJIL30BAaHMUEM
HADDOCK BuUByaJUM3MPOBaJM CTPYKTYPEH IeTepOOIMMEepOB HSTUX IIap.
HanpuMep, KOMOMHaALUM KOHCTPYKLUMM 1-2, 1-1 m 2-2 HOpencTaBJIeHH Ha
our.10. Mcxonma n3 STOM BU3yaJM3alun, OUEeBUIOHO, UTO B
reTepoouMepe oBpasynrcA COJIEBHE MOCTHUKHU (dur.10A, Jerad
nmaHeJiL), B TO BpeMsa Kak MexOoy ocTaTKkaMM MISHTUUHHX llelen
IPOUCXOOUT DIIEKTPOCTATUYECKOE OTTaJIKUBaHME (pur.10B u C,
CpenHdasd ¥ TIIpaBad I[IaHeJb) . TakuM oBpasoM, foJjiee  BEICOKUE
rnokasatTeyim HADDOCK w™MoTyT OBITH ODBACHEHH HBJIEKTPOCTaTUUeCKMM
OTTaJIKMBaAHMEM MYyTaHTHHX OCTAaTKOB IIOBEPXHOCTM KOHTaKTa. OTU
OCTaTKU ITOJDKHEL OTBOPAUYMBATHLCH opyT oT opyra u He
B3aMMOIEMCTBYIT C OCTaTKaMM Ha OpyToM LelM, BH3HBad CHWXEHUE
adPMHHOCTHU .

B Tabimue 11 m Ha ouUIr.9 HOoOTBEpXIEHO TO, UYTO Habjomalu B
npumepe  13. TerepommMep AC T366K/L351'D wu romomumep CC
L351D/L351'D of0pasyonTcsada CO CXOIHOM BSHepIMel, UYTO OOBLACHAET
IPpUCYTCTBME KaK TIeTepoluMepa, TakK M ToOMOOMMepa, B CMeCH.
TomomuMep AA T366K/T366’K, ¢ IOpyroM CTOPOHH, MNPaKTUUECKU He
nonmaeTcsd OOHaAPYXeHMI B CMEeCH, XOTHA IIPUCYTCTBYIT IIOJIOBMHHEE
MoOJIekyJIH A T366K. B mTabmmue 11 ®m Ha QUI.9 »OelCTBUTEJILHO
[IOKa3aHoO, UYTOo IIokaszaTesk HADDOCK midg rToMoIMMepa IToMoInmMMep AA
T366K/T366"K ABJIAeTCH BoJiee BHICOKMM, yeM IIokazaTellb 0Jis
reTeponmMepa AC; TakuMm oOpa3oM, o0OpasoBaHMe BSTOT'O T'OMOIMMEepPa
DHEPTEeTUUECKM MeHee BHI'OJIHO.

lpumep 15: BapmaHTH 366/351

B nprMepe 13 npenmnojlaraeTcsd, uTo MOTY'T OHTH
CKOHCTPYMPOBAHE  aJIbTEPHATMBH  NOJIS IIape  3apSaIOBHX  MyTaHTOB
T366K/L351’D, KOTOPHE MOTYT MMETb CXOIHEIE pPes3yJibTaTH B
3HaAUEHMAX IpoLIeHTa fucrneunudmuUIeCcKmMx aHTUTEJI B CMECH.

AJIbTepHaTMBH MOTYT BKJIOUaATE 3aMeHEl T366R, T366D, T366E, L351E,
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L351K m L351R. [Hona romommMmepoB CC L351D/L351'D wmoxeT OHTH
yMeHbIIeHa IIyTeM CO3IaHMsa BapMaHTOB Mapu 366/351. Bce BO3MOXHBE
Iape MyTaluuM aHaausupoBaJiv B HADDOCK M TI[IOJIydeHHBEE I[IoKas3aTeJH

IpencTaBJIEHE B Tabiulle 12 M BU3yaJM3MPOBaHH Ha o¢omur.ll.
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Tabauua 12

[Imomans
KoMmBuuaumum [lokasaTelib SHepITusd JJIeKTpocTaTnuueckada SHepITUsd .
IIOTPYXEHHON
KOHCTPYKLUMN HADDOCK Vdw DHepIrmAa OecoJibBaTalum
[IOBEPXHOCTHU
T366K - L351D -210,6 -64 -758,4 5,1 2456,5
T366K - T366K -191,7 -71,2 -634,1 6,3 2533,5
1L351D - L351D -212,5 -60,4 =774 2,6 2445, 6
T366K - L351FE -216,9 -55,7 -854,7 9,8 2532,7
L351E - L351E -217,9 -65,5 -802,2 8 2532
T366R - L351D -210,5 -68, 8 -760, 8 10,4 2514,5
T366R - T366R -201, 8 =77,4 -626,14 0,9 2608
T366R - L351E -225,8 -56,2 -874,8 5,4 2579, 2
T366D - L351R -211,2 -71,3 -723,6 4,8 2455, 6
T366D - T366D -198,1 -58,1 -713,4 2,1 2477
L351R - L351R -220,7 -75,5 -806,5 16,1 2552,2
T366D - L351K -223,9 -62,1 -810,1 0,3 2487, 8
L351K - L351K -224,4 -75,6 -812,1 13,6 204,5
T366E - L351R -222,3 -69 =783 3,4 2557,2
T366E - T366FE -201,°9 -57,6 -741 4 2487,5
T366E - L351K -215,9 -58,4 -808,9 4,3 2486
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[lpy M3Yy4UYeHUU rnokasarTejien HADDOCK OBLIIO BEISABJIEHO, uTo
HEeKOTOpPHE M3 MyTaluM MMelT CXOOHEM "xapakTep" OpM CpaBHEeHUU C
T366K/L351’D. [ng OOJBIIMHCTBA IIe€PEeCTAHOBOK OBJIO BHABJIEHO, UTO
romMonuMep AA  uMeeT 0OoJlee BHCOKMM IokaszaTeJb HADDOCK, yeM
reTepomomMep AB, OIOHako ToMoIuMMep BB okaszajsicda HaCTOJBKO Xe
BEITOOHEIM, Kak M TeTeponuMep AB. [JTaxe HeCMOTpAs Ha TO, UYTO
M3BEeCTHO, UYTO ocTaTok 351 4gaBiadgercs "cocemHmM" @OJIS HeTo Xe
caMoTro Ha IpyroM uLemnu, T.e. ocTaTok 351 nenmu A obpasyeT mapy cC
OCTaTKOM 351 nenm B Ha [IOBEPXHOCTHU KOHTaKTa CH3-CH3,
IpakKTUUYECKM He CYINeCTBYET OTPULATEJIBHOTO BJIMSHUA UIEHTUUHHX
3ap4noB, KoT'ma ofbpasyeTca nouMep BB. Ilpu pacCMOTPEHMU CTPYKTYPH
L351D/L351'D 3TO ODBACHAETCH acraparlvHOBEMA KMCJIOTaMu
OTKJIOHAKMVMMCSA IOPpYyI' OT »Opyra, ¥ CTabuMIM3npyolM BJIMSAHMEM IO
MeHbIlel Mepe BCTpedawnmerocsd B IpHpole apTMHMHAa B IIOoJIOXeHuM 355
n TaKxXe HEeKOTOpOoMn crabuamzanumen OTPMUILATEJIBHOTO 3apana
BCTPEUAKMVMCS B I[IPUMPOIEe OCTATKOM CepMHa B TIoJIoXeHuu 354 (cM.
our.12A) . MyTaumsa 2TuX ocTaTkoB (S354A m R355D) obecneumBaeT
TOJIBKO HeOOJIBIIOe YCOBEpIeHCTBOBaHMe. M3 o¢our.l2B TI[IOHATHO, UYTO
BOOoponl ocToBa A354 BH3HBaeT cCcTabmam3alMio IToMoIuMepa. M3 »Tou
cepumn napa T366R/L351'E, [IO—-BUOVMOMY , ABJISETCHA HamboJiee
BHITOOHOM C HaMMeHbIMM IokasaTejieM HADDOCK mjs OucneuudmuuecKom
MOJIEKYJIBL .

lIpuMep 16: MyTaumm B oBsactu T366K/L351'D

B cepur aHaJgu30B HADDOCK B 5ToM npuMmepe mnapel T366K/L351'D
i T366K/L351'E ObiM B3ATH B KadecTBe MCXOOHOM CTPYKTYPH. [IJd
UIOSHTUOUKALUY  OOIOJIHUTEJILHEIX  MyTalul, KOTOPHE Hajiee MOTYyT
YVBEJIMUUTL MOpelcKas3aHHBEM OIPpOoLeHT OechHelrdUuecKMUX MOJIEKYJ DTUX
Hene A u B, IONOJHUTEJIbLHHE MyTalMM Ha B-llellM MCIOJNL30BaIM OJIA
BHUMCJIEHMSA TokazaTejyen HADDOCK © osHepruti. IpM MCCIeOOBaHUU
CTPYKTYPH CH3-momeHa C VICIIOJIE 30BaHMEM PO TP aMMEL oJis
BU3yaJuU3aluy CTPYKTyp O€JIKOB Ha MOJIEKYJISPHOM YypoBHe (YASARA,
WWW.yasara.orqg), MOXHO BEUMCJIATH pPaccToOSHUA MeXay
VHOIUBUOYAJBHEMM OCTaTKaMM. I[lpy »ToM OBJIO BHSABJIEHO, UYTO IBa
ocraTka, Y349 wm L3688, H4ABJAKTCH COCEIHMMM OCTaTKaMM, KOTOPHE
MOTYT BHOCUTB TIOJIOXU T eJIb HEI VI OTpHUllaTeJIbHEM BKJIAI BO

BR3aMMOIEeNCTBUSA OVMepoB, M B HMX BHOCWIIM MyTallMiM B STOM IIpVMEpPE
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- B IOONIOJIHEHMe K MyTaumm L351D - 1OJid MCCIenoBaHMA pe3yJbTaTa
oBpa30oBaHMA IOMMepa IJS I'OMO— UM TeTepoluMMepoB (cM. ¢our.l13). O006a
oCcTaTka I[IO-BMIOMMOMY, CIOCOOCTBOBAJIM CTabMIIBHOCTM TeTeponuMepa
(BoJyiee HU3KMe TIokazaTejgu HADDOCK), a Takxe »OecTadbuiaMsaluu
ovMepa BB (BoJjiee BHCOKMe HokazaTesm HADDOCK). IyyTaMMHOBEE
KkucJioTe (E) B noJjioxeHmMax 349 m 368, HNO-BMIMMOMY, MABJSOTCS 0OoJlee
BEIT'OOHEIMI, yeM aclapalMHOBEE  KMCJIOTH (D) . TakuMm oBOpasoM,
BHeCeHMe BTOPOM aMMHOKMCJIOTHOM 3aMeHH B B-llelb, VYXe COoIOepXallyk
AMMHOKMCJIOTHYID 2aMeHy B II0JIOXeHMM 351, [no-BUIMMOMY, elle O0oJee
CIIOCOOCTBYEeT I'eTepOolUMepU3allN.

B cremyiomel Tpylne aHaJdus3oB HADDOCK BHOBL B KaudecTBe
UCXOOHOM CTPYKTYypH Opaju napy T366K/L351’D. B @»OoIoJHeHMEe K
3aMeHaM B B-llemny, KOTOpHEe [Jajlee YBeJMUMBAKT I'eTepOodVMepU3aliyn
(r.e. Y349D/E m L368E), k A-llenM, KOoTopasd yXe COIEPXUT 3aMeHy
T366K, DoBaBJIAJIM  OOIIOJIHUTEJIbEHEE MyTalluur. Kak T1oka3aHO Ha
dur.1l4, cymecTBYyeT HECKOJbKO IIap MyTalulM, KOTOPHEe, II0-BUIMMOMY,
CroCcoBCTBYT 00pa30BaHUKL OUCHeUIUPUUECKUX TeTepoluMepobB. B mape
T366K-L351K/L351"D-Y349’'D BCe yeThpe My TaHTHEBIX oCcTaTKa
BOBJIEUEHH B OOpa30BaHMEe TeTepOIMMEePHOM IIaph, UYero He IIPOMUCXOOUT
B cJiyduae T366K-L351K/L351'E-L368’E, rme K351 He BOBJIEUEH IMIPSIMO
B CBA3HBaHMe. OOHako InokasaTeyieb HADDOCK mOJjid STOTO IIOCJIEOHETO
reTepoIMMepa paBeH -228,9; UTO 3HAUMTEJILHO HMXe dYeM -214,2 s
T366K/ L351’E-L368’E, uTO MOXeT OLHTL OOLACHEHO B3aMMOIENCTBUIMA
c ob6pasoBaHMEeM BOIOPOIHEIX cBa3e K B 1noJjioxenum 351 (cMm.
our.15). Ilapa T366K-1L351K/L351"D-Y349’D MOXeT OBITH najiee
yiydlmeHa MyTauuet R355’D B B-lenm, UYTO OpHMBOOIMUT K 0DoJiee
BEICOKOMY TIIokaszsaTeJio HADDOCK mima BB, oOoHako Takke IIokKasaTellb
HADDOCK nmjga AB 4pjdeTcd HECKOJILKO 0oJiee BHCOKMM. B mejsoM,
nonoJHUTeJibHEM L351K npuBoIMT K 0oJiee HM3KMM IIoKas3aTeJiaM OJid AR
M CXOIHBEIM Ioka3zaTelaM OJsS AA ¥ BB Opu CcpaBHeHUIO C eIVMHCTBEeHHOU
MyTauuern T366K B A-lenu. TeopeTHUUeCKM, BTO IOOJDKHO IIPUBECTU K
foJiee  BEHCOKMM KOJIMUeCTBaM OUCHeUUINUEeCKMX IeTepOIMMEPOB B
obpasuax.

N3 ¢ur.ll oueBMIOIHO, UTO HaJMume R BMecTO K B IOJIOXeHUM 366
MOXeT OBITH BoJiee 20PeKTMBHEM B OTHOIIEeHUN obecrieueHmnd

rerTepoaorMepmsalin. TaxmMm O@paBOM, HeKOTOPRIE ns aAHaJIM30B
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HADDOCK, mpelCTaBJIEHHHX Ha OQUI'.13 TIOBTOPAIM, OIOHAKO TeIepb C

T366R BMecTO T366K B A-Uenm. BHIO I[IPOOeMOHCTPUPOBAHO, UYTO He

ABJISETCHA BHTOIHEM KOMOMHMpPOBaHMe R366 B A-lelXM C OBOVHBMU

MyTaumsaMy B B-nemnm (our.16). 3570 MoxeT OHTH CJIeIdCTBUMEM KPYIIHBEIX

rasMepoOB STOI'O OCTaTKa, IPellATCTByKmeroc IpYyI'VM B3aMMOIENCTBUAM

IIOBEPXHOCTM KOHTAaKTa, »JaXe HeCMOTpA Ha TO, YTO B CTPYKTypaxXx

IIPMCYTCTBYROT OXMIaeMble COJIeBEle MOCTUKM C R366. Takxe IIOKa3aTeJlb

HADDOCK miysa romomuMmepa AA dABJIgeTcsa 0OoJiee HUBKMM B CJlydae R366,

ueM B CJIydae K366, UTO TaKXe He BHOCUT IIOJIOXMTEJIBHOI'O BKJIada B

oBpaszoBaHue TeTeponomUMepa. TakuM oBpasoM, He IPOBOONIINA

OaJyibHeMmx aHaJIM30B HADDOCK c MICIIOJILE 30BaHMEM R366 Ha

[IOBEPXHOCTM KOHTaKTa.
Bruio BHOpaHO Bcero 14 mnap C HaWIy4dllMMM XapaKTepUCTHUKaMU B
COOTBETCTBUNX C NPOTHO3MpOoBaHMeM HADDOCK (cM.

17).

Tabauuy 13 m our.
B HeKOTOpPHX IIapax BKJKYeHa 3aMeHa R355D miusa ycTpaHeHUSA

CTabUMIN3UPYRILEeTIo BJIMAHUA BCTpedawlerocs B nOpupone R355 Ha

BRavMomencrTsue L351/L351'D.

Tadbmuiia 13

l[loxkasaTeJib | [lokaszaTeJib [lokaszaTesib
KoMOuHaUMM KOHCTPYKLUM

AB HADDOCK | AA HADDOCK BB HADDOCK
OUKUM TUI — OUKUMA THUII -208,2 -208,2 -208,2
T366K - L351D -210,6 -191,7 -212,5
T366K - L351E -216,9 -191,7 -217,9
T366R - L351E -225,8 -201,8 -217,9
T366E - L351R -222,3 -201,9 -220,3
T366K - L351DY349F -215,9 -191,7 -190
T366K - L351DL368E -223,3 -191,7 -198,9
T366K - L351EY349F -214,5 -191,7 -187,5
T366KL351K - L351D -233,2 -205 -212,5
T366K - L351DY349EL368E -207,5 -191,7 -179,5
T366KL351K - L351DY349D -255,2 -205 -204,3
T366KL351K - L351DY349E -227,2 -205 -190
T366KL351K - L351DL368E -243,9 -205 -198,9
T366KL351K - L351DR355D -233,6 -205 -211,9
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T366KL351K -

-242,8 -205 -183,5
L351DY349DR355D
T366D - L351KY349K -237,9 -198,1 -228,4

DpuMmep 17: 3Sxcnpeccuss in vitro OucneumdmuecKmMx MOJIEKYJI C
UCHOJNIBbB30OBaHMeM MyTaHTOB CH3 Ha ocHOBe mnporxHosmupoBanusi HADDOCK

AHaJyiM3 B IIpuMepe 16 [okasajl, 4YTO HeKOTOpHe BapuaHTH CH3 cC
NOTMOJIHUTEJIbHEIMM MyTaluusaMu B objacTu mape T366K/L351’D  IOJDKHE
OpUBeCTM K CMeCAM C BHCOKMM COHOepXaHMeM OMCHelIUMdUUIeCKOTO
KOMIIOHEHTA u [IOTEeHUMAJIBEHO BoJiee HU3KUM conepXaHMeM
TOMOOVMEPHOTO KOMIIOHEeHTa. OTM MHape C Haujdyume¥ 5300eKTUMBHOCTLBIO
oTOMpalM IOJA OPOOYKIUMM M HaJlbHeWmero aHajlM3a. KpoMe TOTO, TakKxe
noJjlydajau KOHCTpykumm T366R m L351E. B Tabiuue 14 [$puBeleHE
KOHCTPYKLUUN, KOTOPHE OBJIM IIOJIydeHE M KOTOPHE MCIIOJBE30BaJiM IJid
IIOBTOPHOTO  KJOHMpPOBaHuUA VH-oOjacTeM aHTUTeJa C  M3BeCTHOMU
CHelUMPUUHOCTEI ¥ M3BEeCTHOM CHOCOBHOCTRK OO0Opas3OoBHBATE IIapy C
Jerkoy uenvk IGKV1-39 duejoBeka. SKcIpeccusa IgG, KOTOPHE
comepXaT MHIOVWBUIOYAJIbHEE KOHCTPYKLUMM, paHee OpblJla OIIMCaHa B
npuMepe 13, ¥ oOHa OBJIa ONMCaHa MOJA KOHCTPYKLUM, I[IPUBEIEHHHX B
TabJjuiie 14. LeJsbo OBLIa OlleHKa TOTO, Kakme KOHCTPYKLUNU
TOMOOVIMEPUI3YITCA B OTCYTCTBME COOTBETCTBYKIEIO I[apTHepa IIo
reTepoIuMepuzaluuM. B uOoeajlbHOM CJydYae, OOJIKHEL OOpa30BHBATLCA
BHICOKME [IPOLIEHTEL [IOJIOBUHHEIX MOJIEKYJI n HU3KMKE IIPOLIEHTE
TOMOIVMEPOB . B KadecTee KOHTPOJ A Takxe VCIIOJIb 30BaJIu
KOHCTPYKLUUM, COIepXalle paHee OINMCaHHBEE 3apdaOOoBHE MyTaluuu, U
KOHCTPYKLUUM, CcoOOepXalle paHee OIMCAHHEHE MyTaluuy "BECTYII-B-—
noJiocTm" TakXe MCIOJb30BaJlM OJS DSKCIPEecCCUMM B KadecTBe LeJIoTo
IgG peKOMOMHaAHTHHMM KJIeTKaMr. OuUuMIleHHEEe C OeJIKOM A CylIepHaTaHTH
aHaJsmsupoBaJin B SDS-PAGE; pesyibTaTH aHaJIM3MPORAJIM UM OLEeHUBaJIH,
Kak I[IoKasaHo B Tabiuue 14.

Tabamia 14

Q

% IIOJIOBMHHEIX
BameHe AA B CH3 # xoHCcTpykuuu | % IgG
MOJIEKYJI

E356K, D399K 1 64,2 35,8

K392D, K409D 2 30,9 69,1
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K392D, K409D,

3 24,5 75,5
K439D
T366W 6 27,6 12,4
T3668S, L368A,

7 58,6 41,4
Y407V
1T366K 43 32,9 67,1
L351D 63 89,8 10,2
T366D 64 89,6 10,4
T3660K, L351K 68 34,7 65,3
1L351D, L368E 69 83,7 16,3
L351E, Y349E 70 67,8 32,2
1L351D, Y349E 71 79,7 20,3
1L351D, R355D 72 100 -
1L351D, Y349E,

73 79,3 20,7
L368E
L351D, Y349D 74 88,6 11,4
L351D, Y349D,

75 89,9 10,1
R355D
L351K, L368K 76 56,06 43,4
L351R 77 100 -
T366E 78 44,4 55,6
T366R 79 29,6 70,4
L351E 80 100 -

PesyJIbTaTH KOBKCIPeCCUMr ofmel JIETKOM LelM M OBYX pPa3JIMUHLBIX
TOXKEJIHX Llellel, ComepXalMxX aMMHOKMCJIOTHBE SBaMeHH B KOHCTPYKIMAX,
OpencTaBJIeHHHX B Tabiauie 14, WIM TAXeJHX lLeley, coIepXallx
AMMHOKMCJIOTHEIE 3aMeHH IpedlleCTBYMMX KOHCTPYKLUUM, OIpeldcTaBJIeHEH
B Tabjmie 15. OKCIpecCcHusa OBYX  PasJIMUHBIX TSOKeJIHIX — Llellel,
comepxXxanmmx AMMHOKMCJIIO THEE 3aMeHH T366K u 1351’ D:L368"E,
COOTBETCTBEHHO, IpUBeJa IIPUOJIM3UTEJIBHO K 87% OMUCIeuuMdUuUecKoT O
reTeponmMepa AB B cMecu 0Oez NPUCYTCTBUA IT'OMOOMMepOoB AA wmiau BB
(koMOMHalMad HOoMep 3 B Tabiauue 15). HabGaomany OpubIM3UTEJIBHO 12%
IIOJIOBMHHEIX MOJIEKYJI (IIOJIOBMHHHM A), coIepXxamux 3amMeHy T366K.
BoJjiee TOTO, OBIJIO BEIABJIEHO, uTo [IPOLIeHT OUCneunudpruueCcroro

TeTeponuMepa AB Bo3pacTaly, KoT'Ja B IepBYHD TIKeJY Lelb BHOCUIU
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OOTIOJIHUTEJIEHYO AMMHOKUCJIO THYIO 3aMeHy L351K. Hanpuwmep,
KOBDKCIIpPEeECCHUSA OBYX PasIInUYHBEX T SIKEJIBIX lemnen, coepXxammx
AMVMHOKMCJIO THEIE 3aMeHEL T366K:L351K u L351’D:L368"E,

COOTBETCTBEHHO, IIpuUBeJa IIPpUOJIM3UTEJIBHO K 92% OucneumudmuueckKoIro
TreTeponuMepa AB, B TO BpeMd Kak IoMonuMmeprl AA M BB IO CcymecTBY
OTCYTCTBOBaJIM B CMecu (koMOuMHauMa HoMep 12 B Tabiauue 15).
KoMBuHaumum 10 u 11 TaKxe IIPUE O OUJIIN K BJIaTONpPUATHEM
pacrpenejIeHMSIM BECOKUX IIPOLIEHTOB I'eTepPOOVMMEPOB U IMIPakKTUUeCKU K
OTCYTCTBUII TOMOIOVMEPOB . OTCcyTCTEME TOMOIOVMEPOB ABJIAETCHA
IperMyIeCTBEHHEM, MMOCKOJIBKY bpakumd, comepxamas MHTaKTHHE
MOJIEKYJIEL 1gG, COOepXUT TOJIBKO TeTeponuMepsl AB. 14 OUMCTKM U
NOCIIeOYRIEeTO TepaleBTUUECKOTO IIPMMEHEHMA TIOJIOBMHHEE MOJIEKYJIH
MOTYT OHTL YyIOaJIeHH C TIIOMOILK CTaHODapTHEIX I[IOOXONOB, TaKMxX Kak
SKCKJIO3MOHHAA XpoMaTorpadusa. TaxkuM oOpasoM, MHMCIOJL30BaHMEe 5STUX
BHOBB MIOEeHTUOULIMPOBaHHBIX 3apAOOBEIX MyTaHTOB B npouecce
NOJIYUeHUA OUCHelUIUUeCKMX aHTUTeJ obecleuMpBaeT IIperMylnecTBa Hal
VM3BECTHEIMU 3apaOO0BEIMM MYyTaHTaMM WM MyTaHTaMyM Tula "BECTYII-B-
noJjocTtmu", TIOe OPUCYTCTBMe "npuMmecen" TOMOIMMEPHEIX aHTUTEJ He
UCKIOUeHO. KpomMe ToTo, 3BapanoBie napu T366K/L351'D:L368'E wu
T366K:L351K/L351’D:L368’E MMenT IOOMNOJIHUTEJIbHOE MIPEeMMymeCTBO Ham
paHee OIIVCaHHBEMU napaMm C oBpalle HHEIM 3apAO0oM
E356K:D399K/K392'D:K409’'D u E356K:D399K/K392’D:K409'D:K439'D,
[IOCKOJIBEKY paHee OIMCaHHHE 3apAOOoBHE BapMaHTH OCHOBAHEL  Ha
oBpameHnM CYmMeCcTBYKRIMX 3apAOoB Ha IIOBEePXHOCTM KoHTakTa CH3-CH3,
B TO BpPeMsS KakK BO BHOBL MIOSHTUPUMUIMPOBAHHEIX 3apAOOBHX BapMaHTax
no0aBJIEHH OOTIOJIHUT EJIbL HEE 3apAOOBHE mapH (Bapan—-3apaO0BEEe
B3aVMMOIENCTBUSA) Ha IIOBEPXHOCTM KOHTakTa CH3-CH3. BHeceHUe
OOIIOJIHUTEJIBEHEX 3apsaIOoBHX IIap Ha I[IOBEPXHOCTM KOHTakTa CH3-CH3
MOXeT [najiee YBEeJMUUTL CTabUIIBHOCTL IIOBEPXHOCTM KOHTaAKTa ¥, TeM
caMBeIM, BCeTro aHTuTeJa. BobleyKasaHHOe CIpaBelJIMBO IJIS MyTaluun,
VICIIOJIbE3YEMHX B KOMOMHaumMsax Homep 4, 5, 6, 9, 10 m 11, xKoOTOpHE
TakKxe IIPVBOOUIIN K OJIaTONPUATHEM OOJISIM OuCcnendmUUIeCcKrOTO
TeTepoIMMepa UYpe3BHUaVHO HM3KMMM IJOJISAMM ToMoIuMepoB AA u BB,

IIpMCyTCTBYyKIMX B CMeCAX.
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Tadbamua 15

KomMOuHaums 2 ellb lens Bx*/
OBHapy- | oOHapy- | oBHapy-
pa3JIMUYHEIX A* /My Talnmm My Taln ODHapyXeHHEM $% | ODHaApPyXeHHHE $
Ke HHEIN KeHHEIN *Ke HHLIN
T IKEJIBIX (# xoHcT- (# xKOHCT- [IOJIOBUMHHOTO A IIOJIOBMHHOTO B
SAA $AB %BB
lenen PYKLNUMA) PYKLMMA)
1 T366E (78) L351R (77) 3 81 2 13 0
2 T366K (43) L351D (63) 0 88 3 9 0
L351D, L368E
3 T366K (43) 0 87 0 12 0
(69)
L351E,Y349E
4 T366K (43) 2 85 0 11 0
(70)
L351D, Y349E
5 T366K (43) 2 92 1 5 0
(71)
L351D, Y349E,
o T366K (43) 0 96 1 4 0
L368E (73)
T366K, L351K
7 L351D (63) 0 77 12 10 1
(68)
T366K,L351K | L351D,R355D
38 0 79 8 10 1
(68) (72)
T366K,L351K | L351D,Y349D,
9 1 93 2 4 1
(68) R355D (75)
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T366K,L351K | L351D,Y349D
10 1 95 1 3 0
(68) (74)
T366K,L351K | L351D,Y349E
11 1 95 0 3 1
(68) (71)
T366K,L351K | L351D,L368E
12 0 92 0 8 0
(68) (69)
13 T366K (43) L351E (80) 0 70 10 18 2
14 T366R (79) L351E (80) 4 38 36 21 1
L351K, L368K
15 T366D (64) 3 92 2,5 2,5 0
(76)
16 T366D (64) L351R (77) 30 69 1 0 0
* A-lelb MMeeT chHelUudUMUHOCTE MFE1337 (=CcToJIOHAUHEM TOKCOMI),; ** B-lellb MMeeT cCclIelMudruuHoCT: MF1122

(=pnbpuHOTEH)
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HaTmBHas MS

HaTueHy®n MS OPOBOOMIIM OJIS BCexX OHUCHeUUMPUUeCKMX Oo0paslioB.
[lIoslydeHHEEe TpadukM aHaJIM3UPOBAJIM IJA OIpedesleHMS OTHOCUTEJILHOU
OOJIM TPUCYTCTBYKIETO TUIla »OBYMS IIYyTAMM: I[I0 BHEHCOTe IIMKa U II0
jomany IOMKa. [momans I[IMKa [ABJdgeTCcsa Haubojiee IIPaBUJIBHEM C
HayuyHOM TOUKM 3peHMs crnocoBoM aHaJM3a, OOHAKO IIOCKOJIbKY BCe
openmecTByIMe aHaJIM3H B IPYIMX MCCJIeOOBaHUAX TMPOBOOMIIM Ha
OCHOBEe BHCOTHE IIMKa, B aHaJlM3 OvUJIM BKJIOUeHH o00a crnocoba moJ4g
leJie¥ cpaBHeHUA. Paszauumsa Mexny crocofaMy HaxXOIMJIMCh B IIpemejax
[IOTPEMHOCTM M3MEPEHUsd, u, TakMM oBpa3oM, OJIg TOCJelyllux
V3MEePeHUM MCIOJL30BajiM TOJBKO BeJMUMHH ILJIomaiM Ouka. LOBa
TUINMUYHEIX CIekTpa IIpelcTaBJIeHE Ha ¢our.1l8. O00o00OmeHMe pe3yJibTaToB
IpencTaBJIEHO TpadUUecKM Ha OMI.19, UMCIJIOBHE BeJIMUMHE MOTYT OHTH
HavgeHH B Tabiuile 15. IIpubIM3UTENBRHO B IIOJIOBMHe oO0pas3loBR oOmee
comepxaHMe MOIpMMecel MoHocHeludmueckoro IgG cocTaBsgeT MeHee 5%,
¥ TOJIBKO B Tpex cJydasdx OHO cocTaBjugeT >10%, B TO BpeMsa KakK IJdg
IgG wt OXMIOaeTCd OBHAPYXUTE NPUOIIU3UTEIIBEHO 50%
MOHOCHeundpmrueckoro IgG B CMecH.

[laHeJIb M3 OecaTHM KOoMOMHALUM 2 pa3JIMUYHEIX lleney OvJla BHOpaHa
3 Tabguue 15 #OJa4 »JaJlbHeMmero aHajaM3a. OTM IOecATh KOMOMHAaLUM
BKJIOUAJIM kKoMObuHaumu 1, 2, 3, 4, 5, o6, 9, 10, 11 m 12 (Tadbiauua
15). Bwbop THUX »OecaTu koMOuHaluMy OBJI OCHOBAH Ha  HUBKUX
IpolLleHTaxX TOMOIVMMEPOR, IMIPUCYTCTBYKIMX B CMeCH, IIpM olpelelJIeHUMU
C TIoMombp nMS, OIOHAKO TakXe OH OCHOBaH Ha HuX o0o0mMUx O(U3UKO-
XUMUUECKMX CBOMCTBax, BKJIIOUASA BHXOI IIPOOYKIMWM, SDS-PAGE, a
Takxe KOJMUECTBO MyTaluy, IPUCYTCTByIMxX B CH3-momeHe.

OpuMep 18: AHanmsH cTabuinsHOCTM IgG

B 2ToM McCCIeOoBaHUM Hajlee aHalM3UPYIT Ccepuion dap MyTallui
CH3, KOTOPHE MIPUBOIOAT K BEICOKMM OOJIAM frcrneunuue CcKmMx
TeTepOoIVMMEPOR BO OQpakUMM LeJIHX 1gG M K OUeHb HU3KMM KOJIUUEeCTBaM
(<5%) wmcxomuex IgG, B OTHOMEeHUMM CTabMIBHOCTM FCc-4dacTM MOJIEKYJIE
IgG. MyraHTHEe CH3-OOMeHE, KOTOPHE MCIOJNb3YIRT OJd O0eClledueHUd
TreTepoaIMMepm3allun T SKEJIBIX lemnemu, MOTYT VIMETH HEOXMIOaHHEE
ODecrTadbmnnsupyounme sd0bexTel Ha Fc-obmactes IgG, KOTOPHE MOTYT
OpUBECTM K HexeJjlaTeJIbHEIM CBOMCTBAaM, TakKMM KaK YMeHblleHMe

BpeMeHU IIOJIYXM3HM 1in Vivo, CHUXeHUe 5OPeKTOpHON OQYHKUUU /MU
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yBeJIMueHrne VIMMYyHOI'eHHOCTNM. BHOBB M,HeHTM(bMLLMpOBaHHBIe 3apA00OBEE

I1Iapel CpaBHMBaAKRT C GMCHeLLM(]_)MT{eCKMMM MOJIeKyJlaMMM IOMKOI'O THUIIa U

OucnenndmUUe CKMMN MOJIeKYyJIaMH, CcomepXalymm paHee
UOeHTUOMUIVPOBAHHEE 3apAOOBHE  MyTaluu (merb A, conepxamasa
KOHCTpYkKUMIO 1, ¥ ULelb B, coIepXamasd KOHCTpyKUMiO 2). Bce

BfucneundprMueckmrMe  KOHCTPYKUIMM B STOM MCCJIeOOBaHMUM  COOepXaT
OIMHAKOBHE BapuabeJbHHe o00JIaCcTM TIKEJEX U JeTKMX Leldey, uTo
TapaHTHUpPyeT TOo, uTo HabiomaeMbe 20QeKTH BH3BaHH MyTalUaMy B Fc-

YacTy MOJIEKYJIE, a He BapbMpOBaHMeM BapuabelIbHBEIX ofJlacTel.

IOis DTUX fucneundmUUue CKMUX MOJIEKYJI IPOBOOAT cepuo
MCCJIeI0OBaHUM CTabUILHOCTHA . 31U MCCJeOoBaHusAa BRJIOU AT
CIIEKTPOCKOIIMUECKHKEe ([IOIJIONMEHMe B VJIbBTPAadMOJIeTOBOM ¥ BUIOMMOM

oByjacTu, OQIyOpecCleHLIMsS WM paccesgHMe CBeTa) W MUKPOCKOIMUYECKME
(cBeTOBas M QIyopeclieHTHasa MUKPOCKOIMSA C OKpamMBaHMeM Nile Red)
aHaJIM3E, KOTOPHE OO0ecleuMBaKRT MHOOPMALIMIK O COCTOSHUM arpelaluu
BapuaHTOoB CH3.

CIeKTpH TIIOTJIOWMEHMSA B YJIbLTpadMoJIeTOBOM M BUAMMOM o00JIacTH

PETUCTPUPYT C I[IOMOIBI OBYJYYEBOI'O CIeKTpodoTOMeTpa C IOBYyMA
MOHOXpoMaTopaMu Cary 300 Bio mnpm 25°C. MOHMTOPMHI CIIEKTPOB
nporonaT npu oT 250 mo 400 HM C MCHOJIb30BaHMEM OJMHEL IIyTU 1 CM.
[lorJiomeHMe TNOIpM OJMHe BOJHH 320 HM ¥ 0OoJjlee oOeclleuMBaEeT
MHOOpPMaLMI O COCTOAHMM aTlperaunm 1gG.

MOHUTOPUHT CIIEKTPOB COOCTBEHHOM OGJIyopeclieHUIUM IPOBOOAT IIPU
25°C C MCIIOJIb 30BaHUeEM CIIeKTpodOoTOMETPA FluoroMax. Crioco6
biryopecueHUUM ONTUMN3UPYIOT . VcnyckaHue biyopecueHUINNU
obecrnieurBaeT MHOOpMAlLUI O KOHOOPMAlLMM M CBOMCTBaxX arpelaluM.

MOHMTOPUHT CIEKTPOB paccesdgHus cBera nopu 90° OpoBOmST nIpu

25°C c VICIIOJIL30BaHMEM CIekTpoOdOTOMETPA FluoroMax oIyTeM

[NPOBEOEeHUI CUHXPOHHOTO CKAHUPOBAHUS (Aem=Aex) Mexmy 400 uMm m 750
HM CO BpeMeHeM uHTerpupoBaHusa 0,01 c. IMenm #piasg BO3OYXIEHUS U
VICIIYCKaHM4a OINTUMMU3UPYKT. Hamnpumep, paccedHMe CBeTa IIOH IIPSAMBM
YTJIOM MOXET pas3JIMuuTh obpaszus 1gG, KOTOPHE He MMERT IVMMEPOB U
VMeT 5% IVMMepOoB.

IOi1g QIyopecleHTHOM MHUKPOCKOIMM C OKpamuBaHueM Nile Red,

HEernoCpenCTBEeHHO Iepel Mu3MepeHMAMM K obpaszuy pobasiswoT Nile Red
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B 2TaHoJie. 0OO0pa3lb 3ajIMBaKwT Ha IIPEeIMEeTHOM CTeKJI€ UM aHalu3upyoT
C TIoMombl GJIYOPEeCLEeHTHOW MUKPOCKONIMM. YacTUIE [IOOCUMTHBAWT.
HyxHMM [OIpenesl pasMepa dYacTHull, KOTOPHEM MOXeT OHTL BHABJEH C
IIoMOmED (QJIYOPECLEeHTHOM MUKPOCKOIIMM, COCTaBJIAeT NIPpUOIM3UTEIIBHO
0,5 MrM.

[IprMeHeHME CTPeCcCcoBOTO BO3OENCTBUSA, TakKoI'o Kak
TeMriepaTypa, PH, MexaHMUeCcKOe BOBIEWCTBME WM IeHaTYypHUpPpYIIMe
BemecTBa, K 0OeJJkaM MOXeT IIpPMBECTM K M3MeHeHMI KOoHQOpMalUM
(HanmpyiMep, pasBopauMBaHMbD) ¥W/WIM arperauM. Kak coofmalioch
paHee, OuUcCHeUMPUMUECKMEe aHTHUTeJla C MOIMOUMIMPOBAHHEIM CcIIocofamMu
VHXEeHEepUn 3apAaI0M MET CHWXEHHYIO TeMIIepaTypy IJIaBJIEHUSA
MOIOUOUUIMPOBAHHOTO CH3 (Gunasekaran 2010), LEeJIBLID STUX
UCCcJIeIOBaHUM ABJIAETCA pPal3JIMueHMe HOBHX 3apAIO0BEX MyTaHTOB IIO
HacToAmEMY M300pPEeTEeHMK M CYIMEeCTBYKIMX M3BECTHHEX  3apaI0BHX
MyTaHTOB.

[lpoBOOAT WMCCJIEeOOBaHMSA TEPMOCTaAOMIIEHOCTM C MCIIOJIb30BaHUEM
Octet, Kak C TIIOMOUIbI OMOCeHCOopoB ¢ OeJkoM A, Tak u C
MCIIOJIE 30BaHMEM CBA3EBIBaAHUA FcRn C IgG. Hhiia nccijenoBaHMAa
TeMIlepaTypHOM CcTabuJIbHOCTM 1gG < MOOMOMUMPOBAHHEIM CclIocofaMu
umwxeHepry CH3 o006pa3un MHKYOUPYIOT B KOHUeHTpaumyu 100 MKT/MI (B
PBS) mnpm 4, 50, 55, 60, 65, 70 m 75°C B Teuenume 1 uyaca c
MCIIOJIb30BaHMeM ycTpoMcTea mJjsa IIIP. Ilocjie 2ToTro ofpasubsl MedJIeHHO
oxJlaxmamoT B TedeHue 15 wMmHYyT @mo 25°C wm  mepxaT OpU STOU
TeMIIepaType B TeueHMe 2 UYacCoB, IOCJe Yero MX XPaHAT B TeueHue
HOUM npu 4°C. [TpeIUnIMTUPORARIIME aHTUTeJa YIOaJISaoT
HEHTPUQYTHUPOBaAHMEM, I[IOCJIe UYero OINpelelidanT ofmykl KOHIEeHTpAalluo

IgG B pacTBOPUMEIX aHTUTeJIax C IIoMombl Octet ¢ MCHOJBL30BaHUEM

6ruoceHcopa ¢ ©OejgkoM A (pasBemeHmMe B PBS 1/10). IIpoBOOAT
aHaJIN3H, KOTOPHE M3MepP AT CBA3HBaHME IgG, MIMEeKIeTo
MOIOMOUUMPOBaHHEM criocobamm MHXEeHEepUn CH3, C FcRn C

UCHOJNbE30BaHeM Octet. HMCOoOMb3yRT JUOO OMOCEHCOPH ¢ OelkoM L Ojd
CBS3BEIBAHUSA JIeTKOM Lenm IgG c OMOCEHCOPOM c [IOCJIeOyIomen
nHKkyBaumenn ¢ FcRn B pacTBope, JubO OMOCEHCOPHEH C aHTUTEeJIOM
OpoTuE neHTa-HIS @nJjsg cBA3wBaHuA His-MeueHHoro ©Oejyika FcRn, a

3aTeM IIpoBOIOAT MHKYDaAUuKn C npencraBJidmyM IMHTepeC IgG. o2THU
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CIHOCOOE MOTYT OHTHL 0OOJiee UYBCTBUTEJILHEMM, UYeM MCIOJL30BaHue
OnoceHcopa ¢ ©OeJkoM A, ¥ ¥MX TaKXe MOXHO WMCIOJL30BaAThL IJidg
MCCJIEIOBaHUM TeMIepaTypHOM CTabUJIBLHOCTH.

Bce oO0Opa3Uubl TakXe aHaJIU3UPYT B OTHOWEHUMM CTalOMIILHOCTU B
CHBOPOTKe. B KpaTKOM M3JIOXKEHUU (MOOIMOULIMPOBAaHHEIE crocoBamMmu
VHXeHepun) obpasun 1gG wmHKYOuUpyoT 1npu  37°C B CHBOPOTKE
yeJloBekKa, KOHTPOJIbHEHE oO0pasli NogmepxupainT npu 4°C. Uepes 1, 2,
3 u 4 Henemn obpasun HeHTPUPY TUPYIOT OJIs yoaJleHud
IPeluUlIMTHUPOBAaABIIETO IgG. 3aTeM obpasel] TUTPYIOT B
AHTUTEeHCIIeUndrUUIEeCKOM ELISA OJid onpenejyieHnda OTHOCUTEJILHEIX
KONMMUeCTB OQYyHKUMOHAJIEHOTO IgG. OuuiueHHOe KOHTPOJIBHOE aHTUTEJO,
B KOTOpoe noBarJjieHa CBeXasd CHBOPOTKa UeJIOBeKa, MCIOIL3YT B
KauecTeBe 5STaJiOHa.

OpuMep 19: AHanm3H CTaBMILHOCTH

B HOpedmecTBYRIUX 5SKCIEPUMEeHTaxX IIOJIyYaJiM BHCOKME IIPOLIeHTH
OUCHIelnOUUIEeCKUX AaHTUTEJI [HOCPelCTBOM KOBKCIPEeCCUM OBYX Pas3JIMUHEBIX
TAXEJIHX lleled, comepXamux MyTaumuu CH3, u obmel JerKoM Lelu
(mpumep 17) .

[laHeJIb M3 BOCBMM KOMOMHALMM M3 2 PasJIMUHLBIX TEKEJHX lelen
Orla BHOpaHa M3 Tabjauubl 15 OJjsg ODajlbHeMIeIro aHajM3a. 9TM BOCEMb
KoMOMHALMM BKJIOYaJIM kKoMOuHauuu 3, 4, 5, 6, 9, 10, 11 m 12
(rabamua 15). B 5ToM MCCJHIeOOBaHMM STM BOCeMb KOMOMHaLUM
aHaJIu3uporayn, obpamasd ocoboe BHMMaHMEe Ha CTabMIIBLHOCTL Fc-uacTu
IgG. B KauecTBe KOHTpPOJENV BKJOUaAIM OUcHeuUdUUEeCKMEe MOJIEKYJIH
OMKOTO  TUIIa (Tr.e. 0Oez wMyTaumm CH3) n/miam  OucrneuudruuecKme
MOJIEKYJIEL Ha OCHOBe PpaHee COOOMeHHHX 323apgaOoBHX MyTaumun CH3.
CilenyeT OTMETUTE, UYTO IJIA OUCHeIMOUMUECKMX MOJIeKyJ IMKOTO Tula 2
TAOXEJIBEIX el M O0IyKn JEeTKYK Ilellb KOBKCIPpeCCHupyrnT ©0e3 CpencTB
OJIS TIPEeVMMYyIIeCTBEHHOTO CMEIeHsa B CTOPOHY TeTepOolIuMepOoB. JOTHU
"BucneunupmUUecKme MOJIEKYJIE" OMKOTO THUIIa, TakMM obpasoM,
OpencTaBJagioT coboM cMeck AA, AR ¥ BB. Bce Oucneuudpmuueckue
MOJIEKYJIHL B 5STOM MCCJIeNOBaHUM KOHCTPYUPORAJIM TakK, UYTOOE OHU
MMeJIM Te Xe KoMOuHauuu VH/VL, UTO TapaHTHUpyeT, UYUTOo HabJoIaeMbe
5QOeKTH BEI3BAaHEL My TalV MU B Fc-uacTu MOJIEKYJIHL, a He

BapbMpoBaHMeM (aAvu) Fab-uacrel.
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BHJIO TMPennoJioXeHO, UTO IIaphH MyTallui, KOTOPHE MCIOJIbL30BaJu
nJjig obecrieueHrsa oOpa30BaHMA TI'eTepPOIVMMEPHEX IIap OBYX pPa3JIMUHBIX
TAXEJIHX lelley, MOTYT acCCOLUMMPOBATH C HEOXMIOAHHBEIMM CTPYKTYPHBMU
WY MHBEIMM OecTabuiInsupyolmrMr sodexkTaMnt Ha Fc-obmtacte IgG. 3TO
BIIOCJIEOCTBUM  MOXET [IpUBECTHU K npobiieMam, KOTOPHE MOTYT
NpensTCTBOBATL HaJibHeMmel KIMHMUEeCKOM pazpaboTke, TakuM Kak
yMeHbIIeHMe BpPeMeHM M[OJIYXKMUMBHM 1in VIivo, yMeHblleHMe 5(heKTOopHOM
OYHKIUM M/WIM yBeJIMUeHMe UMMYyHOTeHHOCTM BCJISNCTBME IIPUCYTCTBUML
STUX MYTaLMM.

TepMOCTaOUIIEHOCTB

[IpuMeHeHMe CTPeCCOBOTO BO3OeMCTBMSA, TakKoI'0 KaK YyBeJIMUeHU’e
WV yMeHBbIIeHMEe TeMIIeEPaTypPH, MOXET IIPUBECTM K KOHOOPMAILMMOHHOMY
M3MEeHEeHVI0 (HanmpyMmep, pa3BopauMBaHuio) W/WMiaM arperaumumM OeJIKOB.
Hos VCCJIeIOBaHNA TepMUUeCcKOM CcTabMIBEHOCTHU IgG C
MOIOUOUUIVPOBaHHEMA crnocobamu  MHXeHepum  CH3, OucnendmUUIeCcKUe
MOJIEKVYJIEL C KoMOMHauMaMm 3-6 m  9-12 (Tabjmiza  15), a Takxe
oucreunudpruuecrKmue MOJIEKY JIBI OUKOTO TUIIa nu oucreunudruuecrme
MOJIEKYJIH, IIOJIyUeHHEe C MCIOJb30BaHMEeM KOHCTpykKuum 1 u 2
(koMOuHauya E356K:D399K/ K392D’ :K409D’, Takxe HasHBaeMad IIapon
"c oOpameHHBEM 3apganoM") MHKYOMpOBaJ M B KOHUeHTpaumy 100 MKT/MIi
(e PBS) mpu 4, 60, 62,5, 65, 67,5, 70 u 72,5°C B TeueHme 1 uaca
C MCHOJIbL30BaHMeM YCTpoucTBa njag IIIP. Ilocje »Toro ofpas3lH
MeIJIEHHO OXxXJlaxmaJy B TedueHue 15 MuHyT no 25°C m mepxaau OIpu

2TOM TeMIlepaType B TeUeHNte 2 Jacope, IIoCJie YeIl'O MX XpaHWJIM B
TedueHlre HOUM IIpKr 4°C. Ha cJleyomrie CYTKIM TIIPelUIIMTHMPOBaBIIME

aHTUTeJa YIaJlady LeHTpubyrmupoBaHueMm (18000 o6./mmH.; 4°C, 20
MMH) , TIOCJIe UYero OIpeleydany oOmyl KOHLUeHTpaluuio IgG C [IOMOMWBI

Octet ¢ wmcnosbz0oBanMeM OroceHcopa c OenkoM A (pas3BemenHue 1/10 B

PBS) . PesyabTaTH OpelcTabJieHE Ha ¢ur.20. BrJIO BHABJIEHO, UYTO
KOHTPOJILHOE fucrneuupruuecroe AHTUTEJIO C MOIOUOUUIMPOBAaHHEM
criocobaMm MHXeHepum  CH3 (koMOMHaLMa ¢  OOpalleHHEIM 3apAanoM
E356K:D399K/ K392D’ : K409D’ (TpeyT'OJILHUKNA) ) nMeeT CHMXEHHVYIO

TepMUUYECKYIO CcTabMIJIBHOCTD I10 CpaBHEeHUIO cC oucrneunudmrue CKMUMAU
MOJIEKYJIaMM IOUKOTO TUIlla (KBaOpaThl) . Bucrneumpmuueckue MOJIEKYJIH C

KOMOUMHauuaMmu 3-6 u 9-12 (pOMOHL) TakKXe [IPOOEeMOHCTPUPOBAaJIX
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YMEHBIIEHHYI TEPMUUECKYK CTabMJIBHOCTE II0 CPABHEHMI C IOUKKM
TUIIOM. OnmHakKo nprMedaTeJIbHO, uTo TPU KOMOMHAaLUN
[IPOOEMOHCTPUPOBAJIM YBEJIMUEHHYKD CTaOWMJIBHOCTE I[IO0 CpaBHEHUK C
KOHTPOJIbHEM fucrneuudmuyeCcKm1M AHTUTEJIOM C MOOMOUUMPOBAaAHHEM
criocobammu VHXeHepUn CH3. Bucrneuupuueckue MOJIEKY JIBEL c
koMOMHauusaMu 9, 10 m 11 gBJgiTCA 3HAUMTEJILHO 0OoJiee CcTabuiIbHBEMU,
ueMm opyrue fucneumupmuUuecKrue MOJIEKYJIH c MOIOMIUUMPOBaHHEM
crnocobamm uHXeHepum CH3 (c obpameHHHM 3apsaioM), M OHM SABJISKTCH
HAaCTOJIBKO Xe CTabOMIBHEIMM, Kak M OucneuuMdrMueckKme MOJIEKYJIE OMKOTO
TUMla, OpU HaudoJiee BLHICOKOM M3MEpPeHHOMW TeMIepaType.

CTabMIBHOCTE IIPM BaMOPaXMBAHUM-PaBSMOPaAXMBAHUA

g uccigenoBaHuMa crTabujgbHOCTM IgG ¢ MOOMOUMUMPOBAHHEM
crnocobamu wuMHXeHepur CH3 T1@pM T[IOBTOPRAKIEMCS 3aMOpaXuMBaHUM U
pasMopaxmMBaHuM OMUcHeluudUUeCKre MOJIeKYJIH M3 KoMOMHaluM 3-6 U 9-
12 (rabimua 15), a Takxe OUCIHEeUMPMUESCKME MOJIEKYJIE OMKOITO THUIla U
frcneumupuUuecKme MOJIEKYJIH, [IOJIYYEHHHE C VICIIOJIE 30BAHUEM
KOHCTPYKLUMI 1 m 2 (xoMmOuHaumsa E356K:D399K/ K392D’ :K409D’ (mapa
C oBpalle HHBIM 3apgaIoM) ) rnonBepraliu BOBIEVNCTBUIIO OecdaTu

I1ocjienoBaTeJIbHEX LUMKIIOB SaMOpPaXMBaHMA—-PASMOPaXIMBaHIMA, ImoMenaAda

obpasusl B ycjoBusa —-80°C B TeueHMe IO MeHbIlel Mepe 15 MmuHyT 1O

Tex IIOp, IIOKa OHM He 3aMOpO34TCH IIOJIHOCTBI. Ilocsie »Toro ofpaslib

PasMOopaXxmMealint Ipn KOMHAaTHOM TeMIlepaType. Korgna OHM OBLIIN
IIOJIHOCTEIO PasMOPOXeHEl, IMKJIL 3aMOpaXrMBaHMe-—pasMOpaXxmMBaHMe
IIOBTOPAJIN . Ilocae 10 IMKIIOB 3aMOpaXxXrMpeBaHMe-—pasMOpaXmMBaHIMe,

NIpelUNIMTUPORBABIIME aHTUTeJa YyIaJlaluM LeHTpudyruporaHmeM (18000
00./MHUH. ; 4°C, 20 MMH) , rocJie yero oIpenessanmn oBuyno
KOHLEHTPpAUULD  PacTBOPUMEIX IgG-—aHTUTEN C noMomeiln  Octet C
UCIIOJIb30BaHMeM OMOoCceHcopa ¢ OeJgxoM A (pasBemenme 1/10 B PBS).
VccrnenoraHue CTabMJIEHOCTHU npu 3aMOpPaXMBaHUM—Pa3MOPaXBaHUN
[IOBTOPSAJIM TpPU pas3a. Pes3yJabsTaTH IOIpeldcTaBJIeHH Ha our.21l. Brulo
BHABJIEHO, Shie) KOHTPOJIBHOE fucrneunpnuecroe AHTUTEJIO C
MOIMOUMIIMPOBAHHEIM criocoBamu WHXeHepuu CH3 ¢ oOpameHueM 3apdana,
[IO—BUIOVMOMY , VMeeT HECKOJIBKO CHMXEHHYI CTabUIIEHOCTD 1o
CpaBHeHUI C OucHneumMdmuuecKoM MOJIEKYJIONM IOMKOTO TUIla. HalpoTus,

fucneunudmUUueckKme MOJIEKYJIH M3 kKoMOMHauui 3, 4 u 9, [OO-BUIMMOMY,
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MEeKnT HeCKOJIBEKO YBEJIMUYEeHHYIO CTad®UIILHOCTD 10 CPaBHEHNIO C

GMCHGLI,T/[@_)MLIGCKMM KOHTPOJIEM IVKOTI'O THIIA . B 1eJIoM, MOXHO
SaKJIKUMTE, uTo CcTpormue YCIJIOBUA LINMKJIIOB 3aMOpPaXxXrMBaHMA—
PasMOpaxrMBaHMA He InpmBooAT K SHaduMTeJIEHEIM npo@neMaM

CTabUIBHOCTH 0JId BapMUaHTOB C  MOOMOUMUUPOBAHHEM  CIIOCOOaMM
nHXeHepum CH3.
CTabuIbHOCTE B CHBOPOTKe in vitro

Oia wuccienoBaHua cTabujabHOCTM IgG C MOOMOUMUMPOBAHHEM

criocoBamMu uHXKeHepur CH3 B CHBOPOTKe Hpu 37°C, Oucneuupmueckme
MOJIEKYJIH M3 KoMOMHaumm 3-6 m 9-12 (Tabymmiza  15), a Takxe

frcneundrUUuecKkme MOJIEKYJIEH IMKOTO THUIa M OucHeluprudeckme MOJIEeKYJIH
¢ ofOpalleHMeM 3apgda MHKyOMpoBalM Ipr 37°C B CHBOPOTKe ueJjloBeka

10%. KoHTpoOJbHHE OOpas3lsl OepXalM B CHBOPOTKe uejloBeka mnpu 4°C.
Uepes 1, 2 wmimm 5 CYTOK I[IPEUUINTHPOBABUME aHTHUTeJla yIaJlialu
HeHTpUbyIMpoBaHreM. I[locyie 3TOT0 OOpasz3lb TUTPOBAJU B QUOPUHOT'EH-—
crneuupmnueckoMm ELISA nja onpenesieHMI OTHOCUTEJIBHEX KOJUUeCTB
GYHKIMOHAJBLHOTO I1gG. OuumleHHOE KOHTPOJILHOE AaHTUTEJIO, B KOTOpoe
Ovlsia ODoOaBJieHa CBeXad CHEHBOPOTKa UeJIOBeKa, MCIIOJIE30BAaJIM B
KauecTBe 5STaJiOHa.

HDauusle ELISA ¢ QUMOPMHOTEHOM [NIPOOEMOHCTPMPOBAJIM, UYTO BCe

ofbpasusl OBUIM IOOBOJIBHO CTabMJIbHEMM B 10% CHBOPOTKE UYeJiIOBeka IIpU

37°C B TeueHue 5 cyTok. Ilpy 0OoJlee HUBKOM KOHUeHTpauuu 1gG
BucneunudmUueckre MOJIEKYJIEL ¢ KoMOMHaumsaMu 4 u 5, [O-BUIMMOMY,
OBJIM HECKOJIBKO MeHee CcTabuibHBIMM, O0CO0eHHO B MOMeHTH T=1 m T=2,
OOHAKO B KOHIIEe BTOTIO0 SBKCIEPMMEHTa pa3JiMuue ABJISeTCS MMHMMAJIbLHBM
(cM. QuT.22).

DpuMep 20: JanbHeNllee MUCCIeOOBaHME CTAaOMIBHOCTHU

DalbHeNmyln CcepMrio aHaJMTUUeCKUX CIHoCOOOB MCIOJbL30BaJIM MOJIg
OLIEHKM CTabMIBHOCTM BapMaHTOBR 1gG. BucneumprMueckme MOJIEKYJIEL C
KoMOMHauuaMm 3-6 m 9-12 (rabigmua 15), a Takxke OuUcIelUdUUIECKHUE
MOJIeKYJIH OukoTo Tuna (AA, AB, BB), WHIMBMIOyaJIbHEE POIUTEJIbCKUE
aHtuTeJsa (AA m BB) m OucneumMduUecKMe MOJIEKYJIH, IIOJIydeHHEEe C
VCIIOJIL 30BaHueM KOHCTPYKLUUN 1 u 2 (kOoMOMHaLM A
E356K:D399K/K392D’ : K409D’ (rmapa C oBpalleHreM 3apgana) )

MCIIOJIL30BAJIM B KadveCcTBe o00pasloB B S2TUX aHalM3ax CTabuUJIbHOCTH.
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Bce IgG pasBaBasau »mo 0,2 MI/MJI ¥ MCIOJB30BAJM HECKOJBKO
YCIJIOBUM CTPECCOBOTO BOB3OEeNMCTBUA (2 cyTok npu 50°C, 2 Hemeau HOpu

40°C, 5x 3aMopaxXMBaHMe-pasMopaXnBaHue) , C LeJIBIo VIMETEH
CIIOCOOHOCTL pPas3jiMuMTh pasz3jiMuHble oOpas3uUel. CilemyeT OTMETUTH, UYTO
BTU BLICOKME YPOBHU CTPEeCCOBOTO BO3IEeNCTBUSL obecrneumnBau
YCJIOBMSA, B KOTOPHX OHOHO M3 POOUTEJILCKMX aHTUTEeJ (pOOUTeJIbCKOoe
anTuTeJjo BB, wumMmenmee @»pBe Fab 1122), HMCHOJIB3YEMHX BO BcCex

OucnelIMdrUUeCcKnUX MOJIeKyJlaX, CTaJlo HecTabuiIbHEM. UYepe3 2 CYTOK

npru 50°C Owula BHSBJIEHA arperauusa S2Toro 0Oejika [0 IIOTJIOMEHWIO B
YOo-oBgacTr. OSTO IIO3BOJMUJIO MNPEeONOoJIOXUTE, UTO HSTU CTPeCCOBHE
YCJIOBUSA He TIIO03BOJIART pPa3JIMUMTE HecTabuJbHOCTL Fab wm CH3 B
fucneunudprueckoy MoOJIekyJle, M OaHHBEe, IIOJIYyUeHHHEe IIpM MWHKYOalluu
npu 50°C, ciemyeT MCIOJBL30BaTh OCTOPOXHO.

PesyJibTaTH OBOOBIEHHO npencTaBJIeHE B Tadbimile 16.
AHaIUTUUECKME CIOCOOE, KOTOPEE MCIIOJE30BaJIM, BKJIUYAJN:

- OQiayopeclieHTHasa MuUkpockonmsa ¢ Nile Red ("uactuusl Nile
Red" B Tabjauue 16); 1OJa BHABJEHMA KoJmMuecTBa uyacTtul >0,5 MM
nocyie pmoBamBjeHua KpacuTeyia Nile Red.

- VYOd-crnexkTpoMeTpma npm 350 mEM ("VO, 350 HM"); WU3MeHeHUe
IIOTJICWEHMA IIpU IOJMHax BOJIH >320 HM HaeT MHOOPMALMI O COCTOSHUU
arperauuy 0OeJika.

- PaccesHue cBeTa npmu 90° mpm 400 um ("LS, 400 uM");
UYBCTBUTEJILHEM CIOC0o0 BHABJIEHMS M3MeHEeHUM arperauuu ©0eJika,
HalpyMep, OTJIMUMM MeXOIy MOHOMepaMy M IuMmepaMu 1gG.

- CobcTBeHHasa QIayopeclieHIMsa,; MaKCUMMallbHad OJIMHAa  BOJIHH

@ﬂyopecueHuMM M VMHTEeHCHMBHOCTE apoMaTHMUeCKHMX OCTaTKOB B beJsike

M3MEeHsIeTCs npu M3MEeHeHU X OKpPYyXaKIMx YCJIOBUM (HampumMep,
pasBopadrBaHue) .
- dyryopeclieHTHa A CIIEKTPOCKONUA 1, 8-ANS; 1, 8-ANS

CBA3HBAETCSA I[OCPEICTBOM DJIEKTPOCTATUUECKUX B3aMMOINEMCTBUSA C

KaTHMOHHEIMM TpyHIIaMM dYepes 00pas30BaHMEe MOHHHX [ap, U MOXHO

BHABJIATE M3MEHEHUI CTPYKTYPH M/UIM KoHQOpMaluM OeJiKa.
CIHeKTPOCKONMUSI B YIbLTPadMOJIeTOBOM M BUIMMOM OOBJIACTHM CHIeKTpa

CreKTpH [OIJIOmEHMS B YJIbTpadMoJeTOBOM M BUAOMMOM 00JacTu

CIIeKTpa U3MeP AJIU npu 25°C c TIOMOIBIO IBYJIYUEeBOTO
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crnexTpodoTOoMETpa C IOBYyMs MOHOXpoMaTopaMu Cary 300 Bio oT Varian
B Pas3JIMUHEIX KBapLeBHX KIOBeTaxX (TaKMX KaK UYepHbHe KIOBeTH HU3KOI'O
obwemMa Hellma ¢ pimHOM nyTu 1,0 CcM M Opo3padHbe KioBeTH Hellma
0,2 cMm x 1,0 cM). MOHMTOPUHI CIEKTPOB NpoBOoOMIM Mexny 220 m 450
HM C MCIOJIb30OBaHMeM IOJMHE OyTM 1,0 cMm. IorJiomeHue B objgactu 280
HM ofecHneurBaeT MHOOPMaLMI O KOHIeHTpaluuu Oejka. O00JIaCcTb MexXnoy
320 BM m 450 HM MoxeT o060ecrneuuThb MHOOPMALMIK O COCTOSHUU
arperaumm B obpasle.

Paccesinme cBeTa mpu 90°

CIIeKTPOCKONMA paccesHrs cBerTa npu 90° Owpuia paspabdoTaHa A
MCCJIeNOoBaHUA arperauuu OeJika M €e I[IpOBOOWIIM, KakK OIMCaHO B
Capelle, 2005; Demeule, 2007a. MOHUTOPMHI CIEKTPOB pacCCesHUM
cBeTa npu 90° IPOBOOUIIN npmn 25°C c VCIIOJILE 30BaHeM
crniekrpodporTomMeTrpa FluoroMax (Spex, Instruments S.A., Inc. U.K.)

IyTeM MIPOBEeNeHMS CUHXPOHHOTO CKAHUPOBAHUSA (Aen=Aex) Mexmy 400 HM
n 750 HM co BpeMeHeM uHTeTpauum 0,01 c. Mcciemopal paszJiMUHBELE
napaMeTps  WeJu, UyTOOH  HaWTU OITHMAaJIbHEE YCJIOBUA . [Moce
ONTHMMM3ALMM IJIS BCeX WM3MEePEeHUM MCIOJB30BajM OIOHM U Te Xe
napaMeTpsl MeJin.

HcniyckaHue oGiyopecleHIuM B CTALMOHAPHOM COCTOSHUMU

llcnnyckaHMe @QIyopecClLeHLMM OCTaTKOB TpulTodaHa, TUPO3MHA U
beHumlasiaHMHa HaeT MHOOpMaALMI O  JIOKAJIbHOM  OKPYXEHUM  STUX
biryopodopor. UsMepdoOT M3MEeHEeHUd MM OTJIMUMS ITHUAPOPOOHOCTU M1/MUIINU
KecTkoCTM. Kak mnpaBuio, ©OoJjiee ITHUIOPOQOOHEE M XKeCTKMe YCJIOBUA
IPUBOOAT K YBEeJINYEeHHUIO VHTEHCHUBHOCTHU bayopecueHIINU u
KOPOTKOBOJIHOBOMY COBUTY MaKCHUMyMa SMUCCUNA . CHeKTPOCKOINA
COOCTBEHHOV GJIyOpecCleHIM MOXeT o0ecleurTh MHOOpMAlM O TeKylleM
COCTOSAHUM OeJIka M OCYMEeCTBUTH MOHUTOPMHI M3MeHEeHUM OQU3NUECKUX U
XUMMUECKNX CBOMCTB. BoJjblle MHOOpMauUM © O(JIYOpPecClLeHIUMM TUPO3VHA
1 TpunTodaHa MOXeT OHTH HalgeHo B KkHuUTe Lakowicz [Lakowicz,
2006].

CIeKTpH VCIIYCKaHU4 n BO3OYXIEHN A biyopecueHIIUN
pPerMcTpUpoOBaJn npu 25°C B PasJINMUHEIX KBaplieBHX KOBeTax.

BozByxmeHre o00pasloB OCYMEeCTBIAIM PV PAaBJIUUHEIX OJMHAX BOJIH.

BpeMsa MHTeTpPUPOBAHUSA U I[apaMeTph ey OITUMMM3MpOBaJM. Illocie
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ONTMMM3aLUUM IOJsg BCexX 00pas3lLoB MCIOJb30BaJiM TO Xe  BpeMd
ONTUMM3ALUNM U IlapaMeTpH WeJ.

d1yopeclieHTHAsT MUKPOCKOIMSI C oKpaummBaHMeM Nile Red

Crnoco® okxpammBaHMA C HoMmombil Nile Red Owl paszpaboTaH IOJda
BM3YyaJIMU3alUMM arperaToB 0OeJika, ¥ eI'0 BHIIOJHAIM, Kak OIMCaHO B
Demeule et al., 2007b.

MUKPOCKOIMIO TMPOBOIMIJIM Ha MMKpockomne Leica DM RXE (Leica
Microsystems GmbH, Wetzlar, I'epmanus), o0BOPYIOBAHHOM PTYTHOMN
Jamron. W3o00paXeHMsa IMoJydasM C IOMOmbI KaMeph Sony NEX-5 u ee
BCTPOEHHEX IporpaMM. OO0BeKTMBE Opuir 10x, 20x wm 40x. 4
MCCJIeNOBaHUM C TIOMOMBI MMKPOCKOINMM  MCIIOJIB30BaIM IIpelMeTHHE

CTeRrJIa C (]_)MKCMpOBaHHBIM paccTodHMEM O,l MM MeXOy IIpeIlIMeTHEM U

[IOKPOBHEIM CTeKJIOM. PasMep pemeTok 4x4 cocraBjgsgeT 1 MM X 1 MM M
OoH cooTBeTCcTBYyeT 0,1 MKJI.

dnnyopeclieHTHAsI CIeKTpockommss ¢ 1,8-ANS

l-aHMIMHHa®TaJIMH- 8- CyJIbQOHORBASA KHCJIOTa (1, 8-ANS)
opencraBJgeT cobo HesapsSXeHHBM HeOOJbIoOW QIYOpecCleHTHEM 3O0HI
(MM 299,34 [@a), WCHOJbB3YEeMHM IJS MCCIeIOBaHMA Kak MeMOpaHHHX
IIOBEPXHOCTEN, TakK U OeJIKOB.

1,8-ANS 4gBJIAeTCHA I[IO CYMeCcTBY HedJYOPEeCLeHTHOM B BOIe U
CTaHOBUTCH OILY TMMO biyopeclieHTHOM, KoT'ma OHa CBA3aHa c
MeMOpaHaMM (KBAHTOBEM BHxoO ~0,25) ¢ wmiu ©Oenkamu (KBaAaHTOBHM
Buxonm ~0,7). BSTo cpoMcTBO 1,8-ANS [@meJjlaeT e€e UYBCTBUTEJILHEM
VMHIVKATOPOM YKJIaIKK 0eJika, KOHQOPMALMOHHEIX W3MEHEeHUV U IPpYyTUx
IpOLIeCCOB, KOTOPHE MOINOULIMPYIOT DK CIIOBULINIO 30HIOAa BOIE.
Mupopmaumus o 1,8-ANS wMoxeT OHTL HalIeHa Ha IoMallHEeM CTpaHHulle
MuTepHeT Molecular Probes, www.probes.com.

CInekTpHE MCIOyCKaHUA QiayopeclueHuMr 1, 8-ANS perMcTpUpoOBalM C
VICIIOJIE 30BaHUEM CIIEKTPOMETPA FluoroMax. [lpamoe CpaBHeHUE
biayopecuenunu 1, 8-ANS wMexny IgG He npoBonmaAT. Kaxaem IgG MOXeT
VMETH OTJMUaKIeeCcsd KOJMUECTBO YUYAaCTKOB CBA3EBaHuA 1,8-ANS wu,
TakMM oO0OpasoM, WX HeJIb34 CpaBHMBaATh. B [OpUHINMIIE, UYeM HUXe
dparyopecueHuma 1, 8-ANS, TeM MeHbIIe MOJIeKyJ 1, 8-ANS CBA3HBaAeTCHd C
aHTUTeJioM. OLEHMBAKT M3MEHEHMSI MHTEHCHUBHOCTHK QJyopecleHLUuM 1, 8-

ANS ¥ IOJIMHBEL BOJIHEL MCIIYCKAHMA BCJIEIOCTBUE CTPpeCCOBEIX BO3IEVICTBUM.
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Tabamnua 16
0B30p pasJIMUHHX Pe3yJIbTAaTOB YCKOPEHHOM IeTrpalallMM IOJS Pa3JIMUHEX o0pa3loB 1gG nocie pas3daBiieHUA
o 0,2 Mr/mi. IIBeT dUueeK yKasHBaeT Ha BapbUpoBaHMe Mexny T= 0 M MOMEHTOM BPeMeHM II0CJe CTPeCCOBOTO
BOBIEVCTBMA: TEMHO-CEpPHM = OO0JIbIIOe M3MEHeHMe, CBeTJIO-CepHl = HeOoJIblloe M3MEeHEHME UM HeT LIBeTa = HEeT
M3MeHeHMda (= cTal®uJIbLHBM)
* "# xoMOMHaUMM" OTHOCUTCA K KOMOMHALIMM MyTallui, I[IPMBEIEeHHHX B Tabjauie 15; ** oueHb MaJke

YacTULE OpY (QJIYOPEeCIeHTHOV MUKPOCKOIMM, 3HAUMMOCTL DTUX UYaCTHUL HeusBecTHa; 2d4°C= 2 cyTok npu 4°C;

2d50°C= 2 cyTok mpu 50°C; 2wd4°C= 2 Hemesu npu 4°C; 2wd0°C= 2 Hemesu npu 40°C; TO= HavaJl0O SKCIEPUMEHTA;

S5FT=5 UMKJHE 3aMOpPaXMBaHUA-Pa3MOPaXUBaHUI

CobcTBeHHad
LS diyopecueHuusa 1, 8—ANS
CrpeccoBoe dryopecueHINA
JaCcTULE Yo, 400 HM
OBpazel Deqka BOBIOEV— coBbcTBEeHHAHA A coBbcTBEeHHAHA A
Nile red | 350 mmMm (107 CoBUT
CTBUE bayopecueHIMd | Max. 1, 8-ANS Max.
cps) (HM)
(10° mmn/c) (HM) (108 mmm/c) | (um)
2d4°c 0-10 0,001 0,7 4,2 335
BB
2d50°C 0-10 0,013 0,8 4,2 335
2d4°cC 10-20 0 1,2 5,7 338
AA
2d50°C 10-20 0,002 1,0 5,5 338




2d4°c 30-50 0,003 0,9 5,1 336 7,1 507
2d50°¢C >10000*~* 0,007 0,9 5,0 336 7,1 507
Bucrneumnpmnueckasd
2w4a°C 0 0,9 5,0 336
MOJIEKYJla IOUKOTO
o * %
Tuna (AA AB BB) 2wa0°C >2000 0 0,8 5,0 336
TO 0,001 0,8 5,0 336
5FT >2000** 0,009 1,2 4,8 336
2d4°cC 10-20 0,001 1,3 5,9 336 7,0 507
Bucrneundpmuecrasd
MOTIeKRY 1A c| =2ds0°C 10-20 | 0,002 1,2 5,7 336 7,0 507
obpalle HHEM 2w4°C >2000** 0 1,1 5,5 336
3apAnoM 2w40°C >2000** | 0,002 1,1 5,5 336
(E356K, D399K/ TO 0,001 1,3 5,7 336
K392D, K409D) 5FT 30-50 0,007 1,8 5,5 336
2d4°c 30-50 0 0,9 5,0 337
KomBuuaumsg # 3*
2d50°C 30-50 0,001 0,8 4,9 337
2d4c°c 20-30 0 1,0 6,2 337 7,5 505
2d50°C >3000** 0,001 1,0 6,2 337 7,5 505
KoMmOGuHalusa # 4 2w4a°C 0,001 1,0 6,3 337
2wa0°C >2000** 0,003 0,9 6,3 337
TO 0,002 1,1 6,3 337




5FT >2000** 0,003 1,2 6,0 337
2d4°c >2000** 0,001 1,1 4,9 337
KomBuuaumsa # 5
2d50°C >10000** | 0,001 0,9 5,0 337
2d4°cC 10-20 0 0,7 4,3 337
KoMBuuauma # 6
2d50°C 20-30 0,001 0,7 4,3 337
2d4°c 30-50 0 1,0 5,5 337 7,5 507
2d50°C 50-100 0 1,0 5,5 337 8,1 500 -7
2waecC >2000** 0 0,9 5,1 337
KomBuuaumga # 9
2wd0°C >2000** 0 0,9 5,2 337
TO 0,002 0,8 5,1 337
5FT >2000** 0,007 1,4 4,9 337
2d4°cC 30-50 0,002 1,0 5,6 337 7,0 505
2d50°C 150-200 0,001 1,1 5,9 337 8,7 499 -6
2wac°cC >2000** 0 0,9 5,2 337
Kombuuaumg # 10
2w40°C >2000** 0 0,9 5,4 337
TO 0,005 1,0 5,3 337
5FT 20-30 0,004 1,1 5,4 337
2d4°cC 20-30 0 0,9 4,9 337
KoMBuuauma # 11
2d50°C 30-50 0,002 0,9 5,1 337




2wa°C >2000%** 0 0,8 5,0 337
2wa0°C >2000** 0 0,8 5,1 337
TO 0,004 1,1 5,0 337
S5FT >2000%** 0,002 1,2 5,0 337
2d4ec 10-20 0,001 0,8 3,8 337 6,2 511
2d50°cC 10-20 0,002 0,7 3,8 337 6,5 508 -3
Komumama ¥ 12 2w4°C >2000%** 0,003 0,6 3,6 337
2wa0°C >2000%** 0,001 0,5 3,5 337
TO 0,005 0,6 3,7 337
S5FT 0,004 0,7 3,6 337
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B3ATEHE BMeCTe, STM TaHHBE YKasbBalT Ha TO, UYTO pa3JIMUHHE
obpasusl 1gG ABJAITCS B 3HAUMTEJILHOM CTeleHM CTabuJIbHBMU .

TpeBoBalMCh YCJIOBMSA BHEHCOKOT'O CTPECCOBOTO BOBIEMCTBUA (HAIPUMED,

2 cyTok 1npu  50°C), UTOOH I[IOJIYUMTE I[IOoODaKIMecdS M3MEepeHUO
pasinumria MexXOy MuccllenyeMeMM ofpaslaMu. B 2TUMX YCJIOBMAX O0O0pa3LE
koMOuHatuit # 9 wm # 10 no-BuMOMMOMY, aTrperupyoT OoJblle, UeM
opyrme oOpasLH.

HamboJsiee pazjnuanmmuMy pakTopaMy OJA CTabuJIbHOCTU MEeXOY
BeJIkaMm ABJIATCSA LMK JIE 3aMOpPaXMBaHUA-Pa3MOPaXUBaHU I u

YBeJIMYeHHaA TeMIliepaTypa. YUUTEBAA OUeHb Xe CTKUM CTpeCCOBBIﬁ

bakTop MHKYyOalum npu 50°C, BapMAaHTH T366K/L351E, Y349E
(koMbBuHaumsa #4) wm  T366K,L351K/L351D, Y349E (koMOMHalsa #11)
ABJIATCA IOBYMS M3 Haubojiee cCcTabMJIbHEHX OeJIKOB B IIaHeJM, 3a
KOTOPEIMM OJIM3KO cjenyioT T366K,L351K/L351D,Y349D (koMOMHaLIM S
#10) m T3660K,L351K/L351D,L368E (xoMOmMHaLuga #12).

NpuMmep 21: HaTuMBHas MS B DSBKCIEPUMMEHTAX II0 COOTHOIWEHMO;
COOTHOIIeHNe HOpu TpaHcbexumm or 1:5 mo 5:1

UToOH Yy3HaThb OoJblle O I[oBeneHuM I1gG ¢ MyTaHTHEM CH3 B
CMeleHHBIX CMeCcadxX OJjga TpaHchekuur, B YaCTHOCTU, O KOMOMHALVU
T366K:L351K/L351D’ : L368E’ (nanee ofBosHauaeMasa kak KK/DE win
DEKK) , nporonmuiamu ©OoJiee OeTaJIbHEE BDKCIEPMMEHTH II10 COOTHOIEHMUO.

PaHee  MCHOJIB30OBaHHEEe VH-oOJjacTtu aHTUTeJI C U3BEeCTHOU
CIIOCOOHOCTLID OOpPAa30BHBATL IIape C ofmey JeTrkow uemnbio IGKV1-39
VICIIOJIL30BaJIM OJIS IIOBTOPHOTO KJIOHMPOBAHMA B KOHCTpykuuMm 1, 2, 68
u 69, c nojiyuyeHmMeM BeKTOpPoB I-V Tmabiuubl 17. BekTopws I1-V, KaxIbli
M3 KOTOPHX COOepXaJl I[I0CJIeNOBATEeJbHOCTY HYKJIIEMHOBOM KUMCJIOTH,
Kooupyomye o0mMyl JIeT'KYK Lelb 4YeJIoBeka, a Takke TaKellyln Lelb 1g
C OTIINYaKIenCd CH3-oB8JyiacTbR n oTIMYaKIencs AHTUT eHHOM
ClIeUUPUUHOCTEI, BIIOCJIEOCTBUNU TPaHCOUUNPOBAJIN B KJIeTKU C
Pa3JIMUYHEIMY COOTHOUWEHMAMY I[IPM TpaHCOeKLUMM, KaK yKasz3aHOo B Tabjiule

18. PesynbTaTH NpPelCcTaBJIeHH Ha QUI.Z23.
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Tadbauua 17

AHTHUI'eHHad Macca VH KiioHupoBaH B
BekTop T'en VH OboszHaueHMe Merus
CIIeuInMdUUIHOCTE (Oa) KOHCTPYKLMUIO #
I IGHV 3.30 dubpuHoTeH (A) 12794 MF1122 09 (L351D, L368E)
IT IGHV 3.23 RSV (C) 13941 MF2729 69 (L351D, L368E)
ITT IGHV 1.08 CroJbHak (B) 13703 MF1337 68 (T366K, L351K)
Iv IGHV 3.30 dubpuHoreH (A) 12794 MF1122 1 (E356K, D399K)
\Y IGHV 1.08 CroJsibHak (B) 13703 MFE1337 2 (K392D, K409D)
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Tabamua 18

Homep TpaHCcbexkUMu BEKTOPEL COOTHOIIEHNKE
1 I nw ITI 5:1
2 I mw ITI 3:1
3 I nu III 1:1
4 I nu III 1:3
5 I nu III 1:5
6 IT nw III 5:1
7 IT m III 3:1%*
38 IT nw III 1:1
9 IT nw III 1:3
10 IT mw III 1:5
11 IVuyv 5:1
12 IVuyv 3:1
13 IVuyv 1:1
14 IVu v 1:3
15 IVu v 1:5

*BCJIEICTBME TexXHUUEeCKOW OmMMOKM M3IMepeHMe OJd 5Toro obpasla

He IIPOBOIOIMIIN

Ha ¢mr.23A m B mnokasaHO, UTO IJg KoMOuHauuM MmyTauun DEKK,
KoT'Da IpUCYTCTByeT M30HTOKk A miam C (A miam C HaxomaTcsa Ha "DE-
cropoHe" m B HaxomuTcsa Ha "KK-crTopoHe"), obpazyercs AB wmam BC,
OOHAKO IMIPUCYTCTByeT Mu30HTOK A wmiam C B KadecTBe CMecu o000oUxX
TOMOIVMMEPORB M IIOJIOBMHHHX MOJIEKYJI BO BCex cliydyaax. OmoHako kKoTrza
npucyTrcrByeT u30eTOK B (B HaxommuTca Ha "KK-cropone" m A mim C
HaxonmsaTrcd Ha "DE-cTopoHe"), cCcymecTByeT OTUeTJIMBOe OoTanure. AR
uiam BC Bce eme o00pasywonTcH, OIOHakKO M30ETOK B IO CVyIIecTBY
OTCYTCTBYyET B KadyecTBe ToMOIMMepPa, u oBpa3zynTCcsH TOJIBKO
[IOJIOBMHHEIE MOJIEKYJIEI. [IPOLIEHTH BHOBL M3MEpPSAJM II0 BHCOTE IIMKa.
CilenyeT OTMETHUTH: IIMKM, OOHAPYyXeHHEE B IOMalla30He 2% WIM MeHee,
HaxXoOOATCHA HMWXe IIopoT'a TOUHOTO M3MEepeHMA C IIOMOILI MCIIOJb3YeMOou
TexXHOJIOTUM nMS. TakuMm obBpaszomM, pe3yJbTaTH  UM3MepeHum <2%
CUMTalTCA HaxXOOAMMMMCA B Ipemeslax YPOBHSA IyMa aHallM3a ¥, TakKuM
oBpas30oM, UTHOPUPYKTCS. HeoXxmMmaHHO, M3OBITOK B MNPUMBOIUT K BHCOKUM

I[IpoueHTaM TOJIBKO [IOJIOBMHHOM MOJIEKYJIEL B. OcoBeHHO BEICOKME
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IPOLIEHTH IIOJIOBMHHOM MOJIEKYJIE B Ha®JomajiuM IpM COOTHOmMeHMAxX 1:3 u
1:5 A:B (pur. 23A wm 23B) B OTCYTCTBMEe ToMOIOMMepa BB, d4To
yKaseBaeT Ha TOo, uro wMyTauum CH3 Ha KK-CcTOpoHe ABJAKRTCH
HeOJIaTOIPUATHEIMM OJIS ToMoOuMepuszauum. OTCYTCTBME TOMOIUMEPOB
obecreumMBaeT KJIOUEBOE IIPEMMYymMeCTBO, IIOCKOJBKY 5Ta "KK-cTopoHa"
koMOmHauumu DEKK MoxeT OHTH BeHOpaHa Tak, UYTOOH OHa BKJOUaJa
CIIelMPUUHOCTE, KOTOpasd MOXeT MMETH M3BECTHHE HeOJIaTl'OlIpUATHEE
20beKTH, KoTma OHa NPUCYTCTBYET B KauecTBe TOMOOVIMEPA
(HanpuMep, WM3BECTHO, 4YTO aHTurejya nOpoTuB cMET wuim CD3 uMenT
HexeJlaTeJIbHEe IIOOOUHEHEe SOPeKTH, KoI'la OHM TIIPUCYTCTBYIOT B
TepaleBTUUeCKUX KOMITO3ULIM AX B KauecTBe OIBYXBaJIEHTHHIX
TOMOIVIMEPORB) .

BLISBJIEHHBIE OAaHHBEE OJIS PAa3JIMUHEIX CcOOTHomeHMM DE:KK ABIA0TCH
[IPOTUMRBOIIOJIOXHEIMY KOHTPOJBHEIM MyTalmaM CH3 ¢ oBpameHreM 3apgla B
BekTOpax IV m V. Ha o¢ur.23C nokasaHo, 4YTO HIJ8 KOMOMHAaUWU
MyTaumt E356K:D399K/K392D’ :K409D’, koT'Ia MNPUCYTCTBYEeT M3OHTOK A
(A HaxommTcd Ha "cropoHe K392D:K409D"), wM30OHTOK A NIPUCYTCTBYET
B KauecCcTBe CMeCH O0OMX I'OMOIOMMEPOB U IIOJIOBMHHEIX MOJIEKYJI BO BCeX
cllydyasax, HO TaKXe KoI'la [NIPUCYTCTBYeT M3OHTOK B (B HaxoIuMTCHd Ha
"E356K:D399K-cTOopoHe" ), M3OHTOK B NPUCYTCTBYEeT B KaudeCTBe CMeCHU
0B0oMX TOMOIOMMEPOB U IIOJIOBMHHHIX aHTUTEJI BO BCeX cCJydadx. JJaxe
npu 0OoJiee  BHECOKMX COOTHomeHMaAx 1:3 wm  1:5 He HabmomaoT
[IOJIOBMHHEIX  MOJIEKYJI B, X0T4 TOMOOVIMERH  IIPUCYTCTBYT, UTo
yKa3HBaeT Ha TO, 4YTO cTopoHa E356K:D399K He 4aBJIAeTCHd HACTOJBKO
ke  HeOJarompuATHOW OJsS  T'OMOIMMEepM3aluy, Kak u KK-cTopoHa
KoMOMHauuu DEKK.

B COBOKYIIHOCTH, KoMOMHALMSA  MYyTalLun DEKK obecrneuuBaeT
OUEeBUIOHYID IIOJIL3Y OTHOCUTeJIbHO MyTaluun CH3 ¢ obpameHueM 3apfana,
IIOCKOJIbKY OIHa U3 llellel TeTepoluMepa He obpal3zyeT T'OMOIVMEPOB.

[IpuMep 22: PaBHOBUIOHOCTU cMecen c MCIIOJIBB3OBaHNEM
koMOmHalmm DEKK

[IOCKOJIbKY OBJIO IMIPOOEeMOHCTPUPOBAHO, UYTO KOMOMHAIMA MYyTallui
DEKK oBecIrieurBaeT oBpasoBaHue OucneunudmuUueCcKmx IgG-MOJIeKyJI
("AB") C BHCOKOM UMCTOTOM, aBTOPH HAaCTOAMEeTO M300peTeHUs najiee
HUCCJIenoBalM  OCYIEeCTBUMMOCTE KOHTPOJIUPYEMOTO  IIOJIydeHUd  OoJee

KOMIIJIEKCHEIX CMeceM aHTHUTeJI M3 OIHOM KRJIeTKM, TaKMX KaK CMeCHt "AB



117

n AA" wmim "AB wm AC". PaHee MCIOJBb30OBaHHEE MOIeJIbHEE Fab
BKJIOUAJIM B BEeKTOPH, KOTOpPHE comepxaT Jubo "kKoHCcTpykuuwo DE",
Jauto "koHcTpykuuio KK" M pa3fiMuHEEe KOMOMHALUM STUX BEeKTOPOB
KOBKCIIPEeCCUPOBaJIM C IMOJIYUeHMEeM CMeceM, UTOOH NPpOIdeMOHCTPUPOBATH
YVHUBEPCAJLHOCTE TexXHOJIOTHM. MomeJbHble Fab MF1337 (CcTOJIOHSUHBIM
Tokcomunm), MF1122 (oubpmuHoreH) mu MF1025 (Tupeoryio®yJsmMH) OBUIM
BHIOPAHE, MCXOIOd M3 Ux o00mero cCcrTadbuJIbHOTO IIOBeIeHMI, BHCOKUX
YPOBHEW BDKCIPEeCCUM U OTJIUUMM Macc Mexny I1gG, comepXalVMu DSTU
Fab (cMm. mabmguuy 19).

Tabamuia 19

CrneumM@UUHOCTE Hazepanme Fab Macca IgG A-Macca MF1122
CTonbHax (A) (MF) *1337 146747,03 +1842,05
dubpuHoreH (B) (MF) 1122 144904, 98 0
TupeorsiodyamuH (C) (MF) 1025 144259, 87 -645,11

* MF= Fab Merus, ob6a o003HaueHmMsa, Takume KkKak MF1337 u 1337,

VMCIIOJIE3YKT B3alMMO3aMeHAEeMO.
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CxeMa TpaHCheKLUM:

Tabamuua 20

TpaHc- Taxesiasn Taxesiasa Taxesiasa CoOTHOImEeHHKe OxmOoaeMele TUIIE HabmmonmaeMele TUMIIEL
bexumsa # Henes 1 ens 2 uemns 3 TpaHCcheKLIUN (%) (%)
1 1337-KK 1122-DE 1025-DE 2:1:1 AB (50%) AC (50%) |AB (43%) AC (57%)
AB (40%) AC (54%)
2 1337-DE 1122-KK 1025-KK 2:1:1 AB (50%) AC (50%)
AA (6%)
3 1337-KK 1122-DE 1025-KK 1:2:1 AB (50%) BC (50%) |AB (54%) BC (46%)
AC (66%) BC (33%)
4 1337-KK 1122-KK 1025-DE 1:1:2 AC (50%) BC (50%)
CC (1%)
5 1337-KK 1337-DE 1122-DE 2:1:1 AA (50%) AB (50%) |AA (57%) AB (43%)
6 1337-KK 1122-KK 1122-DE 1:1:2 AB (50%) BB (50%) |AB (75%) BB (25%)
7 1337-KK 1337-DE 1025-DE 2:1:1 AA (50%) AC (50%) |AA (46%) AC (54%)
8 1337-KK 1025-KK 1025-DE 1:1:2 AC (50%) CC (50%) |AC (60%) CC (40%)
9 1337-KK 1122-DE 1:1 AB (100%) AB (>98%)
10 1337-KK 1025-DE 1:1 AC (100%) AC (>98%)
11 1122-KK 1025-DE 1:1 BC (100%) AC (>98%)
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Axgamnus SDS—-PAGE NpoIeMOHCTPpHMpPpOBaJl, gTo OOJIBIIMHCTBO
oBpas3LuoB B OCHOBHOM COCTOAJIO M3 IgG M B HEKOTOPHX Cliydadax
IPUCYTCTBOBAJIM  I[IOJIOBMHHEE  MOJIEKYJIEL B  HeOOJIbIIMX  [IPOLLEeHTHHX
COOTHOIEeHMAX . Bojiee TOTO, MHOTMe M3 O0pas3LOB IIPOOEMOHCTPUPOBAJIU
oBe IIOJIOCH Ha YPOBHE NIPUOIIUBUTEJIEHO 150 xla Ha
HEeBOCCTaHaBJIMBAKIMINX rejyax, uTo oTpaxaeT [IPUCYTCTBUE IOBYX
PasJIMUHEIX TUIIOB IgG B oOpasle. TakXe Ha BOCCTaHaBJIUBAKINMX ITeJIfaxX
B HEeKOTOpHX ofbpaslax OBJIM BUIHH OBE TIOJIOCH TSXEJEX lleneu
(DaHHEIe He IpeICTaBJIEHH) .

HaTuBHY©O MS IIPOBOONMIIN OJIA BCeX O@paSLI,OB n IIPOLIEHTEI

BEIABJIEHHEBEIX THUIIOB BBEIUMCJIIAJIN, ncxon4a "3 BEICOTEL IIMKa (%
HabJjiomaeMex THIIOB B Tabauie 20). PesyJbTaTe IIpeCTaBRJIEHE Ha

dur.24. Bo Bcex BOCBMM oOpaslax, I'Ie KOBKCIPEeCCHPOBAJIMCE TpPU
T AKEJIBIX nenu, HafJonamn nBa OCHOBHEIX IKa, KOTOPEHE
COOTBETCTBOBAJIM OXMIaeMeM THIlaM. B IOByX U3 5TUxX 00pas3LoB
(TpaHCcherkuun 2 wu 4) mM B Cclay4dYae TpaHcoexkuum 11 HabOIwomain
HeOOJIbIIOE KOJIMUECTBO IpuUMecel TomonuMmepa DE-DE. IIOJIOBMHHEE
MOJIEKYJIEL  OBUIM  BHABJIEHET B OUeHb  HeOOJbIMX  KOJUUYeCTBax B
OOJILIIMHCTEE ofpas3LoB (MeHee 2%), uTo He ABJIAETCHA
opodJjieMaTUUHEM, I[IOCKOJIbBKY OHM MOTYyT OBTE 0Oe3 TpyHDa OTHEJIEHB OT
bpakuMM IIOJIHOpasMepHBIX 1gG, Kak oIMcaHo paHee. Ilociie nMS ObvUIO
oOHapyXeHO, YTo BHIABJIEHHA S Macca IgG B obpa3zslie 11
COOTBETCTEOBaJIa TUIlY, OTJMUYAKIEMYCH OT OXMOaeMoro, U  OBUIO
COeJIaHO 3aKJIUeHMe, UYUTO BTO MABJAeTCS CJIeICTBMeM OIMOKM IIpU
TpaHCcbekUUM, T.e. B o0O6pazue 11, TO-BUIMMOMY, 1025-DE  Owl1I
koTpaHcouumpoBaH ¢ 1337-KK BmecTo 1122-KK.

OBpasIiikl IgG oajiee nccienoBam B CoHOBUU-ELISA njig
OO TBEPXIEHU S GYHKUMOHAJIEHOTO IPUCYTCTBUSA XeJlaeMom
crneunMomuuHoOCTU . I[IOKPHTHE [LJIaHWeTOB IJid ELISA HOpOBOOWIIM C I[IOMOWIBLIO
OUBPMHOTeHa WM TUPeOTJIOOYJIMHa ¥ obHapyXeHMre TIIPOBOIUIIM C
[IOMOIIEID MEUEeHHOT'O QIJIYOpeCLeVMHOM TUPEeOoIJIOOYJIMHa WM CTOJIOHSAUHOTO
TOKCOMIa. AHTUIEeHH IoJd OOHapyXeHMsa OBJIM MeudeHH QIIyopeCLeMHOM
(Habop Pierce NHS-fluorescin Antibody Labeling kit, xaTaJlOXHEM
# 53029) B COOTBETCTBUM C MHCTPYKUMAMM UBTOTOBUTEJS. 3aTeM
MEeUeHHEE GIIyopeCcLeMHOM QHTUITEeHEl  MOXHO OBLIIO BIIOCJIEOCTBUU

ODHapyXMBaTL C IIOMOULK KOHBIOIMPpOBaAHHOTO ¢ FITC aHTHUTeJla NOPOTUB
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dJIyopecluenHa (Roche diagnostics, KaTaJIOXHEIM HOMEP #
11426346910) .

PesygbTaTel ELISA 0jig OUCHEUUMPUUECKHUX MOJIEKYJI ( BeJIMYUMHE
0D450) oOoOWeHHO NpencTaBJieHH B Tabiuie 21. B BHIOEJIEHHEX CEPHM
IIBETOM sSUeMkax YKasaHH OXMIaeMbe THUIIE IJIS KaXIoM TpaHCheKUUM.
Kak mnpaBuiio, pe3yJbTaThH YIOOBJETBOPAKT OXMIOaeMOMy MCXony, C
YyUeToOM MCKJIOUEHUM, YKa3aHHBX KYPCHMBOM WJIM IIOJIYXUPHEM MPUOTOM.

[Ipy TpaHchekuuax 1-3, nOpennojaraeMasda "oTpullaTelJibHad" JIyHKa OJ4

Turnos  BC (TpaHchexumusas H#1 wm 2) miam  AC (TpaHCchekuMsa  3)
IpoOeMOHCTPpHUpPOBaJa 3HaAUMUTEJIbHEM boHO BRI CUTHal. n3
[IpenumeCcTBYMIMX MCccJedoBaHUM M3BECTHO, UTOo ELISA o4

OUCHIelnOUUIEeCKMX MOJIEKYJI MOXeT MMEeTHL HeJOCTAaTOK B BUIE BHCOKUX
bOHOBEIX YPOBHeM. 3T (QOHOBHE YPOBHM Takke MOTYT OLRTL BHS3BAaHEH
NOTEeHUMAJIEHEIM  [IPUCYTCTBUEM  IIOJIOBUHHEIX MOJIEKYJI B obpaslie.
CllemyeT OTMETUTE, uTo pPes3yJbTaTH OUCIeUUPUUIECKOT'O ELISA
OeMCTBUTEJNILHO MOOTBEepIMJIM, UYTO IPOM30IJla ommbka IpM TpaHCcOeKLUUU
#11, TIOCKOJIBKY Ol oOHapyxeH Tmn AC (BeJMUMHA, BHIEJIEHHAT
IOJIYXUPHEIM WpudTOoM) BMecTO BC.

Tabmuua 21

BesmmumHel OD450 mida Oucneumpmuueckoro ELISA

OBHapyXeHHBle TUIEL 1gG
TpaHcoerkuusa |AB (CTOJOHAK- AC (cTOJNBHAK- BC (pubpuHOTEeH-
# dudbpruHOTEH) TUPeOoTJIODYJINH) TUPEeOoTJIODYJIMH )
1 0,989 1,792 0,438
2 1.085 1,852 0,418
3 1,419 0,775 1,547
4 0,205 1,795 1,22
5 1,367 0,047 0,057
6 1,359 0,043 0,006
7 0,054 1,779 0054
8 0,04 1,338 0,052
9 1,588 0,048 0,051
10 0,044 1,805 0,055
11 0,043 1,821 0,056
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[IpuMep 23: YCOBEPILEHCTBOBAHHEE CMeCHM IOBYX OMucneLmdpmueckmx
AHTUTEJI, pachnosHamuux 4 pasauuHex smurona (AB m CD), mu3 onJHOM
KIIeTKU

B rmnpumepe 12 ObUIO HOPEnOIOJIOKEHO, UYUTO CMeCH BCJEOCTBUE
TpaHcheKUIMM ZA miaM ZB, kKak oxupmaeTcd, OyoyT OpobJjeMaTHUUHBIMU IIPpU
lepexole Ha KpYyIHOMaCHLTaOHyH IIPOOYKLNMI, IIOCKOJIBKY OIMCaHO, UYTO
BapMaHTH THIIa "BHCTYI-B-II0JIOCTH" ABJIATCSH  HeCTaOWMJIBHEIMU U
HeJIb3sg MCKJUUMTL, dYro CH3-goMeHH, comepxamue "BHCTyn" 1M
"nmojgiocTe " BynoyT OMMEPU30BATECHA c CH3-moMeHaMM c
MOIOUOUINPOBaHHBM criocobamm NHXEeHEePpUN 3ap4aI0oM. Kaxk OBLJIO
IIPOOEMOHCTPUPOBAHO B YKas3aHHEX BHIIE IIpUMepax, OBJIO BHABJIEHO,
uTo HOBEIE My TaHTE C 3apAn0oBOM mapowm IpennoudTUTEeJIbHO
oBbecneurBanT TeTepoOMMEPM3alMKD IMpaKTUMUeCcKu ©0e3 obOpa30BaHUA
T'OMOIOVIMEPOR, comepxamme CH3-nmomMeH [IOJIUIIEN TUIHEIE Lenu,
comepxamye STM HOBEHE MYyTaHTHE C 3apdalO0BHMM IIapaMu, MOTYT
DKCIIPECCUPOBATECH B KJIETKax BMECTE C paHee V3BECTHEMU
comepxamyMy CH3-IOMeH TIMOJUIIENTUIHBEMA LelaMy C MOIOUGUIIMPOBaHHBM
criocobamMm MHXEHEPpUM 3apAOoM WM NOTeHUMAaJIbHO ¢ MoJiekyJsiamu SEED,
M, BEepOATHO, BTO IIpUBEOET K [IPeUMMYyIlIeCTBEHHOMY 0Opas30BaHU
TOJIBKO OBYX OMCIHeUIMIUUEeCKMX MOJIEKYJI.

/3  ONMCaHHEX BHIIE [IPMMEPOR, [IOHATHO, uTO  KOMOMHalMAg
MyTauut DEKK ABJIAeTCS T[IPEeBOCXONHOM @OJsS IIPOOYLMPOBAaHMSA OIHOM
fucneundmMUueckom MoOJIekKyJIE (AB) MiaM OByX OUCIeUMIUMUECKUX MOJIeKYJI
(AB mmoc AC) KJIOHAJBHEIMM KJIeTKaMM, IIe IVMepu3alua TIXKeJBX
Lene sanyckaercs CH3-moMmeHamu. OOHAKO, MCIOJbL30BaHME TOJBKO
OIOHOTO Habopa BEKTOPOR oJis KOMILJIEMEH T apPHHBIX MYy Talui CH3
OTpaHMuUMBaeT KOJUUECTBO BO3MOXHOCTEM OJIS Pa3HOBUIHOCTEM cMecel,
KOTOPHE MOTYT OBTE IIOJIyUdeHH. BeUIO OH BO3MOXHO IIOJYyUYMTH OoJee
KOMIIJIEKCHEE cMecu 1gG u/miam OUcCHeUUMPUUeCKMX MOJIEKYJI, TaKMUxX Kak
cMecu "AB m CD" wmium "AB m CC", ecau OB BTOPOM "He3aBUCHUMBI"
Habop BEKTOPOB MOXHO OBJIO MCHIOJNBL30BaATH B KOMOMHauuu ¢ DEKK. Ilpu
KOMOMHUPOBaAHUM  OBYX HabOpOoB BEKTOPOB, BaXHBEIM  TpebOOoBaHMEM
ABJISETCH TO, UYTOOH TSXeJHEe IellM, BKCIPeCCHUpPpOBaHHEE C IOBYX
PasJIMUHEIX HabopoOB BEKTOPOB IJIA MOIOMOUIUMPOBAHHHIX  CcliocoBamu
nHXeHepur CH3, He MomuIM QOpPMMPOBATH "IepeKpeCTHhEe" OUMMEPH, UYTO

InpenocrapjiaeT cobon cnyanZ, KoT'ma TAXeJIlble Lellr, IIPpoOyLMPOBaHHEIE
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OOHUM M3 HabOpPOB BEKTOPOB, OUMEPUIYITCH B IIOJHHM 1gG C TEXeJIHMU
HensaMy, SKCIOPEeCCHUPOBAHHEMY IPYTVM Ha®opoM BeKTOPOB.

Hoig MCCJenoBaHmda TaKoI'o NOTEeHUIMAJILHOTO obpasoBaHuUA
"MmepeKpeCTHHX" OVMEpPOB IIPOBOOVIIN aHaJmns in silico c
ucrnoJib30BaHueM HADDOCK mJjis MOOJIyYeHMSA OOIIOJIHUTEJIBHOM MHbOpMaluM
O ToOM, IpoMBOMIEeT JM BO3MOXHOe oOpa30oBaHMe Iaph Mexny CH3-
OoMeHaMy IOMKOTo Tulla u CH3-momMeHamy, comepxamyumu DE- wmiam KK-
MyTaluur. AHAJOTUMUHO aHaJIM3UMPOBaJIM IIOTeHIMallbHOe of0pasoBaHMe Iap
Mexny CH3-moMeHaMM IOMKOTO Tulla M CH3-moMeHaMH, coepxamyMm
MyTaumm E356K,D399K wmim K392D,K409D, a Takxe IIOTeHLMaJIbHOe
oBbpazoBaHMe mnap Mexny CH3-pmomeHamm nOmukoro Tumna m CH3-momMeHamu,
comepXamyMy MYyTaluy THulla "BHCTYNI-B-MoJlIoCTU" ¥ J0OyHn KOMOMHAILIMO
"3 BHIIEYKAa3aHHBIX . KoMbrHaumm My TaHTOB CH3, KOTOPHE
aHam3upoBan B HADDOCK, npuBeIeHH B Tabjaulle 22, W IIOJIyUYeHHEEe
nokazaTeau HADDOCK o6ofmeHHO MpelcTaBJIeHH Ha QuI.25.

Tabmuua 22
BapmanTer CH3, npoaHalm3upopaHHbele B HADDOCK ¢ OIHOOYKBEHHBEMU
KooaMy, T[PMCBOEHHBIMM IJIS KaXOOoM comepxXxamel BapuaHT CH3 TaxeJon
uenm.

*Ueny OUKOTO Tulla obos3HauvawT kak "C" u "D" mjsg cUCTeMaTUUHOCTH;
**BapMaHTH C ofOpalleHMeM 3apsala o0o03HaualT kak "A m B", korma
OHM HaxXOOATCH B KOMOMHALMM C BapuaHTaMu Tulla "BEHCTYI-B-
nojoctn", m mx oBoszHauvawT "C m D", KoOI'Ia OHM HaXOIOUTCH B

KoMOMHAlUM C BapuaHTaMu DE/KK.

OnHOBOYKBEHHHM
KombuHaums CH3 MyTaumm
koo B HADDOCK
ODenp 1: T366K,L351K A
DEKK
Uene 2: L351D,L368E B
ene 1: HeT C*
Ouxkmmt T (WT)
lenb 2: HeT D*
ObpameHre 3apgana Hens 1: K392D,K409D A/C**
(CR) Iens 2: E356K,D399K B/D**
Hene 1: T366W C
"BHICTYII-B—
Uenp 2:
nojioctu" (KIH) D
T366S,L368A,Y407V
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Ha ¢mr.25 nokasaHO, UYTO, MCXOOS U3 »TUX NIporHo30B HADDOCK,
KOMOMHUpPOBaHMe kKoMOMHaumm DEKK CH3 ¢ xomOuHaumaMu CH3 ¢
obpaleHreM 3apdna, HamuboJiee BepOodATHO, OyOeT YCIelHEM C TOUKHU
3peHMUs oOpa30BaHMA XKeJlaeMoy KOoMOMHalMM IOBYX OucHeuMduuecKMx
moJiekyJl (AB m CD) ©6esn mnpuMeceM MNOOOUHHX MNPOOYKTOB (ocoBeHHO AC,
AD, BC, BD) mnpu koTpaHCheKUMM B OOHOM KkJeTKe. Kak MOXHO BUIETH
u3 ¢our.25, »TM HexeJlaTeJlbHEe Oucneuupmnueckme Tunsl AC, AD, BC u
BD wmMelnT OTHOCUTEJILHO BECOKMe InokazaTreyin HADDOCK, B TO BpeMmd
Kak xejilaeMble Tuel AB m CD wumMelT HaumboJiee HU3KMEe IoKasaTeJu
HADDOCK. BesycJloBHO, koT'ma Jmobas m3 kKoMObuHaumy CH3 DEKK MM C
obpameHreM 3apdmOa OyImeT IIoMelleHa B KOHCTPYKLMID, o6Jamalmyil ToMu
Xe cheuupmnuHocTe (Hanpmmep "C" Ha DE-crTopoHe, "C" Ha KK-
CTOPOHE, "A" Ha E356K,D399K-cTropoHe m "B" Ha E356K,D399K-
cropoHe, wim "A" Ha DE-ctoporHe, "B" Ha KK-cTmopoHe, "C" Ha
E356K, D399K-cTopoHe m "C" Ha E356K,D399K-cTOopoHe), »TO IPUBEIET
K NPpOOYKIMM B OCHOBHOM CC M AB IpM KOBKCIPEeCCHUM B KIIeTKe.

HanpoTMe, OPpM PacCMOTPEeHUM IIPOTHOS3O0B IJIA KoskKcHpeccum DEKK
C IOVMKMM TWUIIOM MOXHO BUIEeTL, UTO HOKaszaTesgm HADDOCK pmmga AC m AD
ABJIALTCA 0OoJlee HUBKMMM, UeM IokaszaTrejib HADDOCK gmmg CD, d4To
YyKaseBRaeT Ha TO, yro AC wm AD 4BJIATCA OUEeHL BepOATHEMU
opuMecaMy OPM OONBTKe IIOJYyUUTh cMech AB m CD nyTeM KOBKCIPpeCCUHr
BEeKTOPOB, Kooupylmux koMOumHaumum CH3 DEKK, BMeCcTe C BeKTOpaMi,
kKooupywomuMm CH3 OuMKOTO TUIla. HaKoHell, HOPOTHO3H OJS KODKCIPEeCCUU
Jmoo  DEKK, Jnbo BapMaHTOB C oOpalleHMeM 3apgla BMecTe C
BapmMaHTaMu THUIIa "BEHICTYII-B-I10JIOCTM" oamnT HexeJlaTeJlbHEE
OucrnendmUUuecKkre BapMAaHTH C OTHOCUTEJIEHO HM3KMMU I[IOKa3aTeJIaMU
HADDOCK, T.e. BHCOKOM BepOATHOCTBLID TOI'O, UYTO D2TU HexeJlaTeJlbHBEe
TUIE OYOYT OPOOYLMPOBATLCHA MNPU KOBKCIPEeCCHUM.

TakuMm oOpasoM, OBJIO CHOeJIAHO 3BaKJUeHMe, UTO KOMOMHMPOBAHME
koMOBuHalumt CH3 DEKK ¢ koMOumHaumamu CH3 ¢ oOpameHueM 3ap4gmna
(E356K,D399K/K392’D,K409D’ ) wuOeaJIbHO I[IOOXOOUT IJIS IIOJIYUEHUS IIO
CYIMeCcTBY UYMCTHX cMecel auTmTes "AB m CD" m/uim "AB m CC".

Hajiee roJiydaJin cMecu 2 oucreundmue CKm1Ux MOJIEKYII,
pacrosHaommMx 4 MUIIeHM/SIMTora (AB m CD), W CMecu OIHOTO
fucneunudmuueckoro M 1 MOHOCHEUMOIMUECKOTO aHTUTEeJa, pPaclo3HaluUx

3 Mumenwu/snurona (AB m CC), NpMMeHAd BHIIEONMCAHHOE Ha IpaKTUKeE.
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ST CMeCH Cco3IoaBajin C MCIOJIb30BaHMeM 4 pasjMuHex VH, Bce U3
KOTOPHX CIOCOOHH 00pa30BEHBATL IHapy C ofmel JierkoM lLenbido IGVKI-
39, ODHAaKO BCe MHIOIVBUIOYAJILHEIE KOMOMHALIUN VH/VL obyamamnT
OTJIMYAKIENCS CHeUMdMUHOCTbI. IS OpOoBeIeHMSA aHajlM3a C IIOMOIbLI
HaTMBHOM MS pasjMuMe MacC Mexny (OXMIaeMbBIMM) TUIIaMU ITOJDKHO OHTb
OOCTAaTOUHEM, T.e. >190 IOa. BeUlO BHOpPaHO UYEeTHPEeX MHAOMBUIYAJIbHEIX
VH wm wux MacchH ObBUIM TaKuUMHU, UTOOH  OXMIaeMbe TUIIEL  TIPpU
KOTPaHCPEeKUIVM MOXHO OBJIO MOSHTUPUUIMPOBATE U Pas3desJIMTh C IIOMOILI
nMS. BoJjiee ToTro, pa3JuMuMsa Macc Mexnoy 4 BeOpaHHEMM @ VH Takxe
ABJIARTCSA OOCTaTOUHO OOJIBLIIMMY, UTOOH UOEeHTUOULINPOBATH
BOJILIMIMHCTBO BOBMOXHHX IIpPMMecel B CMeCsaxX, B IOMNOJHeHMe K IBYM
XKeJlaeMBIM THIIaM. BreiOpaHHBIEe VH nNpuBeneHsl B Tabjauie 23.

Tabauia 23

VH (MMIIeHBb) Macca kak B IgG wt
A (RTK1) 146736, 78
B (CTOJIOHSUYHBIM TOKCOMI) 146106, 20
C (OdMOPMHOTEH) 144904, 98
D (RTK2) 145421, 37
4 Pa3JIUMUHEIX VH KJIOHUPOBAaJIN B BEKTOPHL, conepxaimne

koHCTpykuum "DE" wmam "KK" MM KOHCTPpYKUMM C oOpalleHMeM 3apdna,
Y NPOBOIMJIM HECKOJIbKO KOoTpaHcheKlMrM, Kak ykaszaHo B Tabjuie 24.
[lpuMeuaHMe: Kak BcCeI'a, BCe BEKTOPH TakXe COoIepXallM HYKJEMHOBYIO
KMCJIOTY, KoIOMpyklmykl ofmyn Jerkyiln Lelbk IGKV1I-39. Kak oIoMcaHO
paHee, IpMY  KOMOMHMPOBAHMM  IBYX HabopoB BEeKTOPOB BaXHEM
TpeBOBaHMEM ABJIAETCS TO, UYTO TAXeJHe LelM, DKCIPeCCUPOBaHHHE C
OIBYX pPas3JIMUYHEIX HaOOpOB CKOHCTPYMPOBAHHEX BekTopob ¢ CH3, He
MOTYyT 0OOpas30BHBATEL '"'IlepekKpeCTHEe" OMMep:, UYTO O3HadaeT, 4ToO
TAXeJIHEe — Uelyr, [IPOOYUMPOBaHHEE OOHMM M3 HaDOPOB BeKTOPOB,
OVMEPU3YRTCH B IOJIHOPa3MEPHHM IgG C T K e JIEIMI LelsaMu,
SKCIPpeCCUPYyEMEMM OpyI'MM HafOpOM BeKTOpOoB. [Jsa MCCJIeldOBaHUA
TakKoI'O I[IOTeHUMAaJIbHOTO o0pas3oBaHusa "IepeKpPeCTHHX" IUMeEepOB MeXIy
TAXKEJIEMM LellaMM, CcomepXallMMM MyTaluuy C ofOpalleHreM 3apdana, WU
TAXKeJIEIMM  LeldMM, coepXamumy wMyTaumm DE  wniam KK, OIpOoBOOMIIM

KOHTPOJIEHEIE TpaHC(l)eKI_U/H/I .
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Tadbauua 24

TpaHchexums l-aa 2-ad
OxmImaeMble TUIIEL

# VH/xoHCTpyKUMUSA # | VH/KOHCTpYyKUMA #

HecooTBeTCcTBUMe "KK" m "KK"; oxmpmanTcsa o OoJibllen
1 D/68 A/ 68

YacTy IIOJIOBUHHEE MOJIEKYJIH
2 D/ 68 A/69 coorBeTcTBMe "KK" m "DE"; oxumaeTcd NOponykT AD
3 D/68 A/l OxupmaeTcsd HecooTBeTcTBMe "KK" m "E356K:D399K"
4 D/68 A/2 OxmpmaeTcsd HecooTBeTcTBMe "KK" m "K392D:K409D"
5 D/69 A/68 cooreeTcTBMe "DE" m "KK"; oxumaeTrcs nponykT AD

HecooTBeTcTBMe "DE" wm "DE"; oxmOmaeTcsda CMecCb
6 D/69 A/69

MIOJIOBUHHEIX MOJIekKyJl, AA, AD um DD
7 D/ 69 A/l OxupmaeTcd HecooTBeTCcTBMe "DE" m "E356K:D399K"
8 D/ 69 A/2 OxupmaeTcd HecooTBeTCcTBMe "DE" m "K392D:K409D"

l-as
TpaHchexumsa 2-ad 3-4 d-asqa OxmnoaeMue
VH/KOHCTPYKUUSA #

# VH/xoHCTpykUVA # | VH/KOHCTPpYKUVA # | VH/KOHCTPYKUUS # THUIIEL
9 A/68 B/ 69 Cc/1 D/2 AB m CD
10 A/68 A/69 Cc/1 D/2 AA m CD
11 A/68 B/ 69 Cc/1 C/2 AR u CC
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B Tabmuue 25 T[OIpenocTaBJIeH IOONOJIHUTEJIBEHHEM 0030p Macc
OXUIaeMbX TUIIOB ¥ BOBMOXHBEE I[IpUMecH IIpu TpaHcbexkumax # 9-11
Tabauue 24.

Tabmauua 25
Insa xaxmgor m3 TpaHcbexkumy # 9-11, TUIE OTCOPTMPOBAHEL IO Macce,
OTJIMUME MacCC BEUMCIIEHO C I[IOMOIBI MaccC, YKas3aHHEX Bblle. Cephe
AUEeVKM: OXMIaeMee (M XeJlaTeJIbHHEe) TUIIH,; KYPCUB: OTJIMUME Macc
ABJISETCHA CJMIIKOM MaJlbM, UYTOOB OCYWEeCTBMTH pasleJIeHMe B aHallu3e
nMs.
*TUNEL: eOVHWUHBEe OYyKBH COOTBETCTBYT IIOJIOBMHHEIM MOJIEKYJIAM;

IBYXOYVKBEHHEM KOI yKasbBaeT Ha LeJsl 1gG.

TpaHcoernms # 9
Ty Macca OrJymMunre Macc
C 72464,62
D 72684,53 219,90
B 73070, 99 386,47
A 73410,46 339,47
CcC 144929, 2 71518,78
CD 145149, 2 219,90
DD 145369, 1 219,90
BC 145535, 6 166,56
BD 145755,5 219,90
AC 145875, 1 119,57
AD 146095 219,90
BB 146142 47,00
AR 146481,5 339,47
AA 146820, 9 339,47
TpaHcoernuus # 10
T Macc OTymume Macc
C 72464,62
D 72684,53 219,90
A 73410,46 725,94
CcC 144929, 2 71518,78
CD 145149, 2 219,90
DD 145369, 1 219,90
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AC 145875, 1 506,03
AD 146095 219,90
AR 146820, 9 725,94
TpaHcoeruus # 11
Tun Macca OrjymmMune Macc
C 72464,62
B 73070,99 606,37
A 73410,46 339,47
CC 144890, 95 71480,49
BC 145535, 61 644,66
AC 145875, 08 339,47
BB 146141, 98 266,90
AB 146481,45 339,47
AR 146820, 92 339,47

Bce oummeHHEEe OOpaslUH OeJIKOB, IIOJIYUeHHEEe I[IOCJe TpaHcbekUun
# 1-11, aHamuaupoBanmu Ha SDS-PAGE, wu OBJIO BKJIOUEHO TpU
KOHTPOJIBHEX ofOpaszua (pur.26). Kpome Toro, aHaamM3 nMS OIpOBOIWIIN
Ha ofpasuax O0eJika TIocJle TpaHchekummt # 9-11 1njgg MUISHTHUOUKALUU
BCexX TUIIOB B ofOpa3suax. Kak MOXHO BUIETH M3 QUI.26, TpaHCOeKUUU
# 3 m # 4 T[OpuBOIMIM K OXMIAeMOMY HECOOTBETCTBUI MEXDy
KoHCcTpykuuavm "KK" um jgmbo "E356K:D399K", mmbo "K392D:K409D", wu
KOJIMUECTBO IIOJIOBMHHEIX MOJIEKYJI B oOpa3lax OeJIKOB IIOCJe HSBTUx
TpaHcheKUMM IMIPEeBHMAJIO KOJMUECTBO IIOJIHOPABMEPHHX MOJIekyJl I1gG.
TpaHchekumr # 7 m # 8 npupeau K obpasuaMm 0OeJIKOB, TI'IOe Kak
[IOJIOBUHHEIE MOJIEKYJIHL, TakK u TIOJIHEI IgG IPUCYTCTBYOT
OPUOIIU3UTEJIEHO B PaBHEX KoJuUuecTBax. OOHako M3 SDS-PAGE HeJb34
YCTAaHOBUTE, COOTBETCTBYEeT JIM IMOJIHEI 1gG OuMmepy DE/DE, OuMmepy
DE/E356K:D399K wmiam muMmepy DE/K392D:K409D. IlpuMeuaTeJIbHO, UTO
NpakKTUYeCKM He HabOJmomajM IIOJIOBMHHEIX MOJIEKYJI B of0Opasluax Iocje
TpaHcbexkumz # 9-11.

Ha ¢mr.27 npencTaBJieH aHaMs nMS mJjs TpaHchexkummt # 9 m #
11. TIIpOLEHTH OXMUIAEMEX THUIIOB WM ABJIAKIMXCS [IPUMMECSIMM THUIIOB
BHUMCJIAJIM I[IO BECOTe I[IMKa. DBEJIO [IPOIEeMOHCTPUMPOBAHO, UYTO IJIi4
TpaHchekumy # 9, oxmpmaemele Tune "AB m CD" coorBeTcTBYIOT 97%

cMecu (30% AB m 67% CD), B TO BpeMfA KaK IIPUCYTCTBOBAJIO TOJIBKO
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Opubian3nTesibHO 3% npumMmecey BD  (dur.27A) . Oiasa TpaHchbexumm # 11
oxmgaeMele TuUe "AB m CC" coorBeTcTByBT 94% cmMecum (33% AB um 61%
CC), B TO BpeMd Kak IPUCYTCTBYEeT TOJIEKO [IPUOIIN3UTEJIEHO 6%
npuMeceym  BC (4,1%) nm AC (1,8%) (pur.27B) . 5T  OaHHEE
OEMOHCTPUPYIT, YTO  IOEeMCTBUTEJILHO BO3MOXHO  IIOJIYYMTH BoJiee
KOMILJIEKCHEIE CcMecr 19G u/mimu Oucneumudrmueckmx MOJIEKYJI, TaKue Kak
cvecu "AB m CD" wmyam "AB m CC", xorma BTopoM "HezaBUCUMHM" Hadop
BEeKTOPOB MCIOJbL3YIT B kKoMOMHaluM ¢ DEKK. KoMOuHALMS KOHCTPYKIIUM
C ofpalleHHBEIM 3apdOoM C KOHCTpykumaMy DEKK OpMBOOMT K TOJBKO
OUeHb OT'PaHNUEHHOMY oBpasoBaHUD "mmepekpeCTHHX" OVMEPOB .
OxumgaeTCcs, UYTO IIyTeM KOPPEeKTUPOBAHMSA COOTHOMEHMM TpaHcheKIInn
HM3KME MPOLEeHTH 5STUX IpuMecel MHOBOUHHEX NIPOIOYKTOB MOTYT OBTH
CHIDKEHEL elle Iajiee.

ODpuMep 24: wucciaenoBaHMe (apMaKOKMHETHMKM C OIOHOKPATHOM
OoB0M y MuuIem

IOiia MCCJIenoOBaHmAa bapMaKOKMHEe TUUECKOT'O (pK) MMoOBEOEeHUS
fucrneunudrMuecKmUx aHTUTEJ, coIepXammx KoMOMHaliMio MyTauun DEKK B
nx objlacTax CH3, B 2TOM MCCIeIOBaHMM OIIpenesidajiM M CpaBHUBAJU
napaMeTpr pK OJI9 Tpex pasjMUHHEX oapTum I1gG.

Tpor naptum I1gG BrIoUaau 1) pPOOUTEJIECKOE aHTUTEJIO OUKOTO
TUIla [IPOTUB CTOJIOHAUHOTO Tokcomma 1337:1337 (mpa Fab MF1337 Ha
ocTroBe Fc ngukoro THIa); 2) POOIUTEJBCKOe aHTUTEeJIO IIPOTUB
CTOJIOHSAYHOTO Tokcouma 1516:1516 (mBa MF1516 Fab Ha Fc-ocToBe
OVKOTO THuIa),; 3) OucrneunudprnuyeckKkoe aHTUTEJO IIPOTUE CTOJIOHSAUHOTO
TOKCOMIA C MOOMOUUMPOBaAHHEM cClIocofaMu MHXeHepum CH3 1516:1337,
KOTOpOe COIepXuT KoMOMHaliMio MyTaumy DEKK B Fc-o®Jjgactu (MF1516
Fab Ha DE-cTopoHe, MF1337 Fab nma KK-cropoHe) .

Poonuresibckue aHTUTeJa 1337:1337 m 1516:1516 OwvUIM BHOpPAaHH B
KauecTBe CHeUMdMUHOCTEeM IJIS BKJIOUEHMS B OMCHeUMOUUEeCKUM IPOOYKT
¢ DEKK, NOCKOJBKY OBJIO M3BECTHO, UTO, MCXONOA U3 IIpellleCTBYIIINX
MCCJIeNOBaHUM, B HECKOJIBKMX MTaMMax MBIIeY OTCYTCTBOBaJI OTBET B
CEIBOPOTKe OO BBeIeHMsa [OO3H. IllpuMeduaHMe: IPUCYTCTBME OTBeTa
CEIBOPOTKM IO BBeleHud OO3H, ©0Oe3yCJIOBHO, OejlaeT MUCCIelOoBaHNe
HeOeMCTBUTENbHEM. KpoMe TOT'O, CYHNEeCTBYeT HOOCTATOUHOE OTJIUYME
Macc MeXIoy POOUTEJIE CKUMA aHTUTeJIaMu, UTOOH O0BeCleunThb

nneHTuduraumn THUrnor 1337:1337 (wt Fc), 1516:1337 (DEKK Fc) wu
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1516:1516 (wt Fc) c nomomer nMS. Tpwm naptum IgG mojydanyr, Kak
OIIMCaHO paHee, omHako  IHK, MCIIOJIbE3YEMY  OJI4 TpaHCcheKLUHM,
IoJIydaliM C MCIOJIb30BaHMeM Habopa Endo-free maxiprep kit, uTobm
TrapaHTUPOBaTh, UYTO KOJIMUECTBO SDHIOOTOKCHUMHOB ABJIAETCH MaKCHMMaJIbHO
HM3KMM. 3aTeM HapTUM MCCJIelOoBaJiM B OTHOUWEHUM KOHLeHTpaluu
BeJIKOB, YPOBHEM arperaToB, YPOBHEeV SHIOTOKCUHOB M IIPOLEeHTa
frcneundruuIecKoro nponykKTa. BeLIO IPOIOEeMOHCTPUPOBAHO, uTo
KPUTEePUM COOTBETCTBMUA OJIA IIOoCJedyimeIlo IpuMeHeHUS rnapTtuit IgG B
uccyienopanumu pK yIOOBJIETBOPAJIMCE, T.e. KOHUeHTpaumsa IgG mocJe
TeJib— Uk Tpalumn cocTaBJaia >0, 3 MT/MII, YPOBHU arperaToB
cocTaBJaIM <5%, YPOBHM SHIOTOKCHMHOB COCTaBJIAIM <3 EU/MI Oejlka U
naptusa DEKK conmepxajia >90% 6ucneumpmueckoro IgG.

HaTMBHasS MacC—-CIEeKTPOMETPMA OO0pPas3lOoB IIOCJE T'eJib—(QUJIbTPpalun
IPpOIeMOHCTPUPOBAaJA, uTo OXU T aeMHEE TUIIEL  [IPUCYTCTBOBaJIM  Ha
BHICOKMX IIpoleHTax. B oOpasue 1516:1337 oOHapyXeHO HeDOJbIOE
KOJIMUECTBO roMoomMMepa DE:DE, KOoTOpOE, CcomJIaCcHO OLleHKE,
COCTaBJIAET NPUOIMBUTEJIEHO 2% (¢ur.28) . BHJIO CHOeJIaHO 3akKJInUeHUE,
uTo 3 naptuu 1gG NoOxXomdaT OJIS MCIOJIE30BaHUA B MccienoBaHuu pK.

[i1ga cpaBHeHMSA HapaMeTpoB pK Mexny TpeMd HapTUiaMM 3 TpyIllaM
camor wMreme C57BL/6J (Harlan, Hupmepsmaxznw) BBoouiM 1 MI/xr IgG
yejijoBeka (5 MI/KT pacTBOpP WMMMYyHOTJIOOYJMHa/KI' MacCH TeJja). B
MOMEHT BBEIEHMS BO3pPacT XMBOTHHX COCTAaBJIAJ /-8 HemeJb, U OHU
MMeJIM Maccy TeJla Opubim3uTesbHO 18-20 rpammoB. OOpa3UBE KpPOBU
cobupaJM OO BBeIeHMS OO3H M uUepes 15, 60 mmuyr m 2, 4, 8, 24,

48, 96, 168, 268 m 336 u nociyje nosupopaHMsa. OOpas3LBH CHBOPOTKU

nojiyyajarM U xXpaHuiau npu <-20°C @mo aHailm3a. Kaxmad Tpyina
cocTodJyla M3 3 Hnomrpymnm oo 4 wMemmM, T.e. 12 Memmen/rpyna.
[IpoBOIMIIM B3ATMe 00paslioB OT KaXIoy MM B 6 MOMEHTOB BpeMeHU.
XusHeoBecneueHre XMBOTHHX OCYMECTBJIAJIM B COOTBETCTBUM C OOIMUMM
IPUMHLUMIIAMHA, peryInp YoM/ MCIIOJIb30BaHue X BO THEIX B
SKCIepuMeHTax European Communities (mmpexTmBa 86/609/EEC) U
Dutch legislation (The Experiments on Animals Act, 1997). 5To
uccJledOoBaHMe TakKxe IIPOBOOMJIM B COOTBEeTCTBMM co Standards for
Humane Care and Use of Laboratory Animals, or Office of

Laboratory Animal Welfare, U.S. National lnstitutes of Health,
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oo WIOEeHTUOUMKAIMOHHEIM HoMepoM 45859-01 (maTa wuMCTeueHMS CpOKa:
30 ampeng 2015 rogma) .
MemmaM TpPYHONE 1 BBOOWIIM IIOJIHOPasMepHOEe MOHOCIelUUudUUecKoe

IgG-auTuTesio 1516:1516 (TpeyrOJIbHMKM) ; MbBIIaM B TIPYIHINe 2 BBOIWUIIU

[IOJIHOpAa3MpeHoe MOHOCIHIeluupmuuecroe IgG—-aHTuUTeJo 1337:1337
(KkBaIpaTH) ; MBIIaM B TpylIme 3 BBOIOMJIIN [IOJIHOpasMepHoOe
fucrneunudmuecroe IgG-aHTUTeJIO 1516:1337 (pOMOHI) C

MOIMOUMUMPOBAHHEIMM cliocofamMu uHXeHepum DEKK o6jgacTtamm CH3 (1516
Ha DE-cmopoHe u 1337 Ha KK-cTopoHe) .

Axanms ELISA wUcCIOJb30BaJIM IOJIA KOJINUEeCTBEHHOT'O aHaJimsza

MOHOKJIOHAJIbHEIX aHTUTEJI yeJjioBeKa B CEIBOPOTKE MBI C
MCIIOJIE 30BaHMEM KOJIMUECTBEHHOTO ELTISA ojisa IgG yeJIOBeKa
(ZeptoMetrix, NY USA; HabGop ELISA N 0801182). B KpaTKOM

U3JIOXeHUM, aHaJgu3 ELISA OCHOBaH Ha IIPpMHLUMIIE, UTO MOHOKJIOHAJILHOE
AHTUTEJIO UYeJIOBEeKa CBA3EBaeTCa ¢ 1gG OpOoTHMB AaHTUTEJ UeJIOBeKa,
HaHeCeHHHEM Ha 96-JIYHOUHHM ILJlaHmeT 10Ja ELISA. 3BaTeM cBg3aBleecsd
QHTUTEJIO BU3YAJIMU3UPYIT C MCIOJb30BaHMEM IIOJMKJIOHAJBLHOTO IgG-
aHTUTeJa IPOTUB AHTUTEJI yeJIoBEKA, KOHBOIUPOBAHHOTO C
nmepokcumaszon xpeHa (HRP). OnTtmueckasd IIJIOTHOCTL KaXOoM JIYHKMU
IpSIMO IIPONOPLMOHAJIbEHA KOJUUECTBY aHTUTeJla B ofOpaslle CHBOPOTKU.
PesyJbTaTH HOpencTaBJIeHH Ha ¢our.29, ¥  OBUIO  BHABJIEHO, uTo
CHIBOPOTOUHEE YPOBHM KaK OUCIHelIMIMUIeCKOTO IIOoJIHOpas3MepHoTo I1IgG-
aHTUuTeJa, comepxamero koMOuHalMio MyTaummt DEKK, Tak U ero
POOUTEJIECKMX MOHOCHeIUMPUMUEeCKMX aHTUTeJI, ABJATCI IIopasUTeJIbHO
CXOIOHBEIMU . Bruto coeJiaHo 3aKJInUeHNre, yTo My Tallm CH3,
IPUCYTCTBYKRIME B OucneumupmnueckoM aHTUTeJile DEKK, He M3MeHAgT HU
CTa®UIILHOCTHM, HM BPEeMeHUM IOJYXM3HM, ¥ BapuaHT DEKK mMeeT Takoe
Xe IoBeleHre, Kak M 1gG OMKOTO THIIA.
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MBSMEHEHHAST $OPMYIJIA M3OBPETEHNUSA

1. Crmoco® MoJiyueHMd IO MeHbIIeM Mepe OBYX Pa3JIMUHHX
AHTHUTeJI B OOHOM KJIETKe-XO03AMHe, IIPM 2TOM YKa3aHHBM CIIocoD
BKJIOUAET :

IpenocTaBjieHMe KJIeTKM-XO034MHa, BKJUanmen

[IEPBYKD HYKJIEMHOBYK KMCJIOTY, KOIOVPYKIYIR IIEePBYK TIKEIJYy Lelb
aHTUTeJIa, CoIepXallyld OCTaTOK apI'MHMHa (R) MM oCcTaTOK JIM3MHAa
(K) B aMMHOKMCJIOTHOM IIOJIOXeHMM 399 1M oCcTaToOK IUIYTaMMHOBOM
KMCJIOTH (E) MJIM OoCTaTOK aclHapalMHOBOWM KMCIOTH (D) B
AMMHOKMCJIOTHOM IoJioXeHUM 409 B CH3-moMeHe, M BTOPYKR HYKIIEMHOBYIO
KUCJIOTY, KOOUPYIIY BTOPYI TAXEJIYID Lelb aHTUTeJa, COIepXallylko
ocTaToK apruHMHa (R) miam ocTaTok Jim3MHa (K) B aMMHOKMCJIOTHOM
IIOJIOXeHrM 399 M oCcTaToK IUVIYTaMMHOBOM KMCJIOTH (E) MJIM oCTaTOK
acraparmMHOBOM KMCJIOTH (D) B aMMHOKMCJIOTHOM IMoJioxenun 409 B CH3-
OOMEHEe, U TPEeThb HYKJIEMHOBYK KUCIJIOTY, KOOUPYHIYID TPEeThI TIKEIYIO
Lellb aHTUTeJla, U YeTBEepPTYK HYKIIEMHOBYK KUCIIOTY, KOOUPYIIYIO
UeTBepTYID TAXEJIYI Lelb aHTUTeJa;

KYJIE TUBMPOBaHME YKaB3aHHOW KJIeTKM-XO03saMHa U obecrneueHue
SKCIPEeCCUM YKa3aHHHX TIKeJHX llenel aHTuTelsa, Ine CH3-moMmeH
YKas3aHHOM IIepPBOM TIKEJION LelM aHTHUTeJa NPpellouTHUTeJIbHO ofpasyer
napy ¢ CH3-IOMEHOM BTOPOWV TSXeJIOM lLenu aHTuTeta, U CH3-momeH
YKasaHHOM TpeTbel TAXeJION Lely aHTUTeJla IPellouTUTEJILHO
obpasyeT napy ¢ CH3-IOMEeHOM yKal3aHHOM UeTBepTOM TIKeJION lellu
aHTUTeJla, YTOOH IOJYUMTH aHTUTEeJa, COIepXalle yKa3aHHHE IIepPBY
¥ BTOPYK TSKeJIHEe LelM aHTUTeJla M YKas3aHHHE TPeThi M UEeTBEepTY
TAaXeJIHe LelV aHTUTeJla; M cOop YKa3aHHHX I[I0 MeHbllel Mepe IBYX
PasJIMUHEIX aHTUTEJ M3 KyJbTYPH.

2. Crnoco® moJydeHMsa IO MeHbIleM Mepe OBYX Pa3JIMUHBEIX Ig-
IIOJOBHHX MOJIEKYJI M3 OIHOM KJIeTKUM-X03aMHa, Toe Kaxoas U3
YKa3aHHBEIX JIBYX Ig-TIOOOOHHX MOJIEKYJI CcoIepxuT nBa CH3-momeHa,
KOTOPHE CIOCOOHH OOpa30BHBATE I[IOBEPXHOCTHL KOHTaKTa, I[IPUUEM
YKasaHHBEM CcIIocof BKJIOUaeT MIpeOocTaBJIeHVe B yKas3aHHOM KIIeTKe

a. IepBOM HYKJIEMHOBOM KMCJIOTH, KoIupyoomen [IEPBYO
comepxamy®w CH3-IDOMeH MNOJMIENTUIHYD IElb, U

b. BTOpPOM HYKJIEMHOBOM KIMCJIOTH, KoIupyomen BTOPYIO

comepxamy® CH3-moMeH MNOJMIENTUIOHYK IElb,
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I'Ie VYKas3aHHasa IepBasda colepxamasa CH3-OOMeH IIOJUIIeNTUIHASMA
Lellb COOEPXUT OTpHLATEJIEHO 3apsXeHHHE aMMHOKMCIJIOTHEE OCTaTKU B
AMMHOKMCJIOTHEX IMOJIOXKeHMAX 392 m 409 U [NOJOXUTENBEHO 3apsXeHHHM
AMMHOKMCJIOTHEI OCTAaTOK B AMMHOKMCIIOTHOM IIOJIOXeHUM 399,

M I'Ie yKasaHHad BTopad colepxamasda CH3-IOMeH NOJIMIIEeNTUOHAaS Lelb
COOEPXUT &

- wim CH3-moMeH IOMKOITO THIIA, WU

- [IOJIOXUTEJILHO 3apAKeHHEE aMVHOKMCJIO THEIE OCTaTKU B
AMMHOKMCJIOTHEIX TIOJIOXKeHMAX 356 m 357, UM OTpULATEJILHO 3apsXeHHHE
AMMHOKMCJIOTHEIE OCTaATKM B aMMHOKMCJIOTHHEX IIoJIOXeHUAx 370 m 439,
IpuyeM YKa3aHHEN crioco6 OOIIOJIHUTEJIEHO BKJIIOUAET CTaIOuio
KYJIb TUBUPOBaHNA yKaszaHHOM KJIETKU—-XO3AUHAE, u obecrnieueHmnAa
SKCIPECCUM YKaB3aHHEX HYKJIEMHOBBEX KUCJIOT, M cOopa yKaszaHHBX IO
MeHbIIeM Mepe OBYX Pa3JIMUHEX Ig-IOOOOHEIX MOJIEKYJI U3 KyJIbTYPH.

3. Cnoco® noJydeHMs I[IO0 MeHbIeM Mepe IBYX Pas3JIMUHHEX 1g-
IIONOOHHX MOJIEKYJ] U3 OHOHOM KJeTKM-XO03AUHa, roe Kaxoasa U3
YKa3aHHEIX OBYX Ig-IIOIOOHEIX MOJIeKyJl comepxmuT nBa CH3-momeHa,
KOTOPEE CIHOCOOHE OOpa30BHBATE I[IOBEPXHOCTH KOHTaKTa, I[IPUUEM
YKa3aHHBEM Ccroco® BKJLUaAeT NIpelocTaBjieHMe B YKas3aHHOM KIIeTKe

a) nepBOMU HYKJIEMHOBOMU KUCJIOTHL, KoOupyoimen [IEPBY
comepxamyrn CH3-moMeH MNOJMIENTUIHYI Lelb, U

b) BTOpPOMU HYKJIEMHOBOMU KUCJIOTHL, KoOupyoien BTOPYI
comepxamy CH3-moMeH MNOJMIENTUIOHYH IEelb,

I'oe VYKa3aHHas IepBasda colepxamasa CH3-moMeH IIOJMUIIENTUIHASA
Lellb COHOEPXWUT:

- wim CH3-moMeH IOMKOTO THIIa, WU

- OTpULLATEJIEHO 3apsSKeHHEE aMVHOKMUCJIO THEIE OCTaTKU B
AMMHOKMCJIOTHHX IMOJIOXeHMAX 392 u 409 U MNOJOXUTENBHO 3apsSXeHHHM
AMMHOKMCJIOTHHEI OCTAaTOK B AMMHOKMCIIOTHOM IIOJIOXeHUM 399,

M I'Ie yKaszaHHad BTopad colepxamasa CH3-IoMeH NOJIMIIENTUOHAS Lelb
COOEPXUT IIOJIOXKUTEJIEHO  3apshKeHHBe  aMUHOKMCIJIOTHHE OCTaTKM B
AMUHOKMCJIOTHEIX [IOJIOXeHMAX 356 m 357, M OTpULATEeJIbHO 3apAXeHHEE
AMMHOKMCJIOTHEIE OCTAaTKM B aMMHOKMCJIOTHHX IIoJIoXeHUAx 370 m 439,
npuyeM YKa3aHHEMU crioco6 OOIIOJIHUTEJIEHO BKJIIOUAET CTaIu

KYJIETUBUMPOBaHNMA yKaSaHHOﬁ KIIETKMN-XO34dVMHa, n obecrieueHuUd
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SKCIPEeCCUM YKa3aHHHX HYKJIEeMHOBHX KUCIJIOT, U cbopa yKal3aHHHBX IO
MeHbIeM Mepe OBYX Pal3JIMUHHX [J-TIOHOOHHX MOJIEKYJI U3 KYJIbTYPH.

4. Cnoco® MnoJydyeHMsS IIO MeHbIeM Mepe »OBYX Pa3JIMUHHX 1g-
IIONOOHHX MOJIeKYJI M3 OIHOM KJIeTKM—-XO034IMHa, roe Kaxmas U3
YKasaHHEX »OBYX Ig-TIOOOOHHX MOJIEKYJ coImepxuT nBa CH3-momeHa,
KOTOpPEE CHOCOOHE OOpa30BHBATHL I[IOBEPXHOCTHL KOHTaKTa, [IpUUeM
yKasaHHBEM CcIocof BKJIOUaeT MIpenocTaBJIeHMEe B yKa3aHHOM KIeTKe

a) nepBOM HYKJIEMHOBOM KMCJIOTHL, KoIMpyomen IepBYyL
comepxamyr CH3-DOMeH MNOJIMIIENTUIHYI Lelb, U

b) BTOpPOM HYKJIEMHOBOM KMCJIOTH, KoIMpyomen BTOPYIO
comepxamyl CH3-OOMeH MNOJIMIIENTUIHYI Lelb, U

c) TpeTbeln HYKJIEMHOBOM KMCJIOTHL, KOoIMpYyomen TPeThIo
comepxamyin CH3-moMeH MNOJMIENTUIHYI IlLlelb, I'Ie YyKa3aHHasda IepBad
comepxamas CH3-moMeH MHNOJUIENTHIHAaS Lelb COIOEePXUT OCTAaTOK JIM3MHA
(K) B aMMHOKMCJIOTHOM IIOJIOXeHMM 366 M ocTaTok Ju3mHa (K) B
aMMHOKMCJIOTHOM IIOJIOXeHMM 351, M I'Ie ykKa3aHHas BTOpas comepxXalas
CH3-moMeH IMOJMIIENTHIHAas lelb COIEPXUT OCTaTOK aclapaTlMHOBOM
KM CJIO THL (D) B AMVMHOKMCJIO THOM TIOJIOXEHUM 351 u oCTaToK
TJIYTaMMHOBOM KUCJIOTH (E) B aMMHOKMCJIOTHOM IIOJIOXKEHMM 368, U TIe
yKazaHHasa TPeThL S comepxamas CH3-moMeH  IIOJIMIIENTUMOHAS  lellb
COOEPXMT OCTaTOK aclapal'MHOBOM KMCJOTH (D) B aMUMHOKMCIIOTHOM
I[IOJIOXEeHUM 351 " OCTaToOK TJIYy TaMUHOBOM KM CJIO TH (E) B
AMMHOKMCJIO THOM [IOJIOXEHUN 368, npuyeM YKa3aHHEM crioco®
OOIIOJIHUTEJILHO BKJIOUAET CTaIuio KYJIbTUBMPOBAHMSA YKa3aHHOM KJIETKU-—
X034auHa, W ofeclledyeHMs BKCIPeCCUM YKa3aHHHEX I[10 MeHbIeM Mepe
YeTHpexX HYKJEeMHOBHX KMUCJIOT, M cdopa YKa3aHHHX 10 MeHbIeM Mepe
IOIBYX PAaBJIMUHHX IJ-TIOOOOHHX MOJIEKYJI U3 KYJIbTYPH.

5. Cnoco® MnojgyyeHMs IIO MeHbIlel Mepe OBYX Pa3JIMUHHX I1g-
IIONOOHHX MOJIEeKYJI M3 OIHOM KJIeTKM-XO03IMHAa, Toe Kaxmas us3
YKasaHHEIX »OBYX Ig-TIOODOOHHX MOJIEKYJ comepxuT nBa CH3-momeHa,
KOTOpPHEE CHOCOOHE OOpa30BHBATL I[IOBEPXHOCTHL KOHTakKTa, IIpUUeM
YKasaHHBEM CcIIocof BKJIOUaeT MIpeOocTaBJIeHVe B yKas3aHHOM KIIeTKe

a) IepBOM HYKJIEMHOBOM KMCJIOTH, KoIupyoomen IIepBYy
comepxamy®w CH3-IDOMeH MNOJMIENTUIHYD IElb, U

b) BTOpPOM HYKJIEMHOBOM KIMCJIOTH, KoIupyomen BTOPYIO

comepxamy®w CH3-IOMeH MNOJMIENTUIHYI ILElb, U
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c) TpeTbekn HYKJIEMHOBOM KMCJIOTH, KoIupyomen TPETHIO
comepxamyrn CH3-moMeH MNOJMMIENTUIHYK IENb, I'Je YyKa3aHHad IepBasd
comepxamasa CH3-moMeH MOJIMIENTUIHAS Iellb COIEPXUT OCTaTOK JIM3MHA
(K) B AaMMHOKMCJIOTHOM IIOJIOXEeHMM 366 ¥ O0oCTaTok JMs3MHa (K) B
aMMHOKMCJIOTHOM IIOJIOXeHMM 351, M I'Ie yKas3aHHas BTOpas colepXalas
CH3-mgoMeH TMOJMIENTHIHAaA I1Lelb COIepPXUT OCTaTOK aclapalMHOBOM
KM CJIOTEL (D) B AMVMHOKMCJIO THOM TIOJIOXEHUM 351 u OCTaToK
TJIYTaMMHOBOM KUCJIOTH (E) B aMMHOKMCJIOTHOM IIOJIOXEHMM 368, U TIe
yKa3aHHasd TPEeTEL A comepxamasa CH3-moMeH - IOJIMIIENTUIOHAS Lelb
COIEPXUT OCTaTok Ju3suHa (K) B aMMHOKMCIIOTHOM IIOJIOKEeHMU 366 U
ocTaTok JmM3MHa (K) B aMMHOKMCJIOTHOM IIOJIOXeHMM 351, [npuueM
YKasaHHBEM CIOCO0 MOONOJIHUTEJIEHO BKJUaeT CTaaui KYJIbTHUBUPOBAHUA
YKa3aHHOM KJIETKM-XO3MMHa, U ofecleueHUS DKCIPEeCCUM YKaBaHHHBX I10
MeHbIIeM Mepe UeTHpex HYKJIEeMHOBHX KUCJOT, ¥ cbopa yKa3aHHEX IO
MeHbIIeM Mepe OBYX PaBJIMUHHX Ig-TIONOOHBEIX MOJIEKYJI M3 KYJIbTYPH.

6. Cronoco® no JjmoboMy M3 HOI. 2-5, I'Ie yKa3aHHHEe I1g-TIOOOOHEE
MOJIEKYJIE MIpelCTaBJIAT coOo¥ aHTHUTeJa.

7. Cnoco® 1o JodoMy M3 III.1-6, IOONOJIHUTEJLHO BKJIOUAIIMN
IpenocTaBJIeHMe YKaB3aHHOM KJEeTKe-XO03SMHY HYKJIEMHOBOM KMCJIOTH,
Kogupyomen ofmyn JIeTKyl lelb.

8. CMecb II0O MeHbIIeM Mepe IBYX PAa3JIMUHHEX aHTUTeJI WX IIO0
MeHbIel Mepe IBYX PAa3JIMUHHX I1g-TIOOOOHBEIX MOJIEKYJI, I[I0JIYy4daeMHX
criocobamm 1o JoboMy M3 II.II.1-7.

9. CMechb TIIO MeHblle¥ Mepe OBYX Pa3JIMUHEX aHTUTeJI, IIe
yKazaHHasg CMeChb COOEPXUT aHTUTEeJIO, KOTOpOoe COIEPXWUT:

- nepBYL comepxamyl CH3-moMeH TMOJIUIIENTHMIHYI I1elb, COIepXallylo
ocTaToKk apruHMHa (R) wmiam ocTtaTok Ju3MHa (K) B aMMHOKMCIIOTHOM
nojioxeHmur 399 M ocTaTok INIYTaAaMMHOBOM KUCJIOTH (E) MJIM OCTATOK
acraparMHOBOM KMCJIOTH (D) B aMMHOKMCJIOTHOM IoJioXxeHuM 409, wu

- BTOpYKL comepxamyl CH3-moMeH TMOJUIIENTHUIHYK IIelb, COIepXallyk
ocTaTokKk apruHmMHa (R) wmiam ocTaTok Ju3MHa (K) B aMMHOKMCIIOTHOM
noJjioxeHmur 399 M ocTaTok IUIYTaAaMMHOBOM KUCJIOTH (E) MJIM OCTATOK
acrnaparMHOBOM KMCJIOTH (D) B aMMHOKMCIJIOTHOM IoJioxeHum 409.

10. CmMmechr IO MeHBIeM Mepe IBYX Pa3JIMUHBEIX 1g-TIOOOOHEIX
MOJIEKYJI, T'Ie YyKaz3aHHasd CMEChb COIOEpPXUT Ig-TIOHOOHYK MOJIEKYJIY,

KoTOpad COIOEpPXNT IIepBYy u BTOPYIO ColepXallyio CH3-nmomeH
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[IOJIMIIENTUIHYIO lIemns, ComepXaly OTPHULIATEJBHO 3apSKeHHEEe
AMMHOKMCJIOTHEE OCTAaTKM B AaAMMHOKMCJIOTHHX IIOJIOXeHMAax 392 m 409 m
MIOJIOXUTEJILHO 3BapSXKeHHBM aMMHOKMCJIOTHEM OCTAaTOK B aMMHOKMCJIOTHOM

IIOJIOXeHUM 399.

11. CmMmechr IO MeHBIeM Mepe IBYX Pa3JIMUHBEIX 1g-TIOOOOHEIX
MOJIEKYJI, T'I€ YyKa3aHHasd CMEChb COINEPXUT Ig-TIOHOOHYK MOJIEKYJIY,
KOTOpad COIEPXUT [IEPBY n BTOPYI COoIepXallyo CH3-nmomMeH
[IOJIUIIENTUIOHYIO ek, cComepXallyo MTOJIOXUTEJIEHO 3apSKeHHEEe
AMMHOKMCJIOTHEIE OCTAaTKM B aAMMHOKMCJIOTHHX IIOJIOKeHUAX 356 m 357 wu
OTPMULATEJIEHO 3apsSXeHHBe aMMHOKMCIIOTHBIE OCTATKM B aMMHOKMCJIIOTHHX
noJioxeHusax 370 m 439,

12. CMmechb 1O MeHbBIIEM Mepe OBYX Pa3JIMUHHEX 1g-TI0I0OHEIX
MOJIEKYJI, T'IOe YyKa3aHHasd CMeChb COOepXuT Ig-TIODOOHYH MOJIEKYJY,
KOTOpad COOEepPXUT:

- [IepPBYD comepxauymn CH3-pmomeH TIOJIUIIENITULOHYIO Lerb,
comepxamyrn ocTaTok Jms3uHa (K) wmim ocTraTok apruHMHa (R) B
AMMHOKMCJIOTHOM IIOJIOXEeHUM 366, U

- BTOPYIO comepXxauyio CH3-momeH [IOJIUIIENTUIHYIO emnb,
comepxalyl OCTaTOK  aclapal'MHOBOWM  KMCJIOTH (D) MJIM  OCTAaTOK
TJIYTaMMHOBOM KUCJIOTH (E) B aMMHOKMCJIOTHOM IIOJIOXeHUM 351.

13. CMechr IO MeHbIIEeM Mepe »OBYX PasJIMUHBX 1g-IIOoI0OHBX
MOJIeKyYJI, T'IOe YyKaz3aHHasd CMEeChb COOepXMUT Ig-TIOODOOHYK MOJIEKYJIY,
KOTOpad COIEePXWUT :

- [IepByn comepXxauyio CH3-momMeH [IOJIUIIENTUIHYIO nerns,
comepxalyl OCTaTOK aclapalMHOBOWM  KMCJIOTH (D) MJIM  OCTAaTOK
TJIYTaMMHOBOM KUCJIOTH (E) B aMMHOKMCJIOTHOM IIOJIOXEHUM 366, U

- BTOPYIO comepXxauyio CH3-momMeH TIOJIUIIENITUIHYIO Lenb,
comepXamyrn OCTaTOK JIM3MHAa (K) mim ocTaTok apI'MHMHAa (R) B
AMMHOKMCJIOTHOM IIOJIOXeHMM 351.

14. Cmecr mno Jgwbomy w3 nn. 10-13, 1©ne ykaszaHHHe Ig-
IoJoBHHE MOJIEKYJIE IPeOCcTaBJIST CcoOOM aHTuUTesa.

15. PexoMOMHaHTHasA KJIETKa-xX034MH, CcoIepxXamasd OIHY WIu
BoJjiee HYKJIEMHOBHX KMCJIOT, KOIMPYIIMX IIO MeHbllel Mepe IIepBYyo,
BTOPYI, TPETBD M UYeTBEPTYKR TIKEJIyK Ielbk aHTUTeJa, I'IOe IepBasd

TAXeJIaAd Lellb aHTHUTeJla COIOePXMT OCTaTOK apI'VMHMHAa (R) mam ocTaTok
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JIN3MHAa (K) B AMMHOKMUCJIO THOM T[IOJIOXEHUMA 399 " OCTaToK
TJIYTaMMHOBOW KUCJOTH (E) MJIM OCTaTOK aclapalMHOBOM KMCJOTH (D)
B  aMMHOKMCJIOTHOM IoJioxeHur 409 B CH3-moMeHe, ¥ TI'Ie BTopad
TaXeJlasd Lelb aHTUTeJla COOEPXMT OCTaTOK apIMHMHa (R) MM ocTaTok
JIN3MHAa (K) B AMVMHOKMUCJIO THOM T[IOJIOXEHUNA 399 " OCTaToK
TJIYyTaMMHOBOV KMUCJIOTH (E) MJIM OCTaTOK aclapalMHOBOM KMCJOTH (D)
B aMMHOKMCJIOTHOM IoJioxeHur 409 B CH3-momeHe.

16. PexoMOUMHaHTHas KJI€TKa—-XO034aUH, comepxamas OOHY WU
BoJjiee HYKIJIEMHOBHX KMCJOT, KOIMPYIIMX II0 MEHbIey Mepe IIepBYyD U
BTOPYI comepxallylo CH3-IOMeH IMNOJUIIENTUIOHYK Lelb, I'Ie yKa3aHHasd
rneperasd comepxalas CH3-nmomMeH MIOJIUIIENTUOHA A Lernb COOEePXUT
OTPULATEJIEHO 3apsSXKeHHBe aMMHOKMCIIOTHBIE OCTATKM B aMMHOKMCJIIOTHHX
noJjioxeHUAx 392 m 409 U HOJIOXUTEJIBHO BapsSXeHHHM aMMHOKMCJIIOTHHIM
OCTaTOK B aMMHOKMCJIOTHOM IIOJIOXeHuu 399,

M T'oe YyKa3aHHas BTopad colepxamas CH3-moMeH OJMUIIENTMOHASA
LUelb COLEepPXUT:

- miau CH3-moMeH IMKOTO THIa, WMIKU

- TIIOJIOXUTEJIEHO 3ap SKeHHEE AMMHOKMCJIO THEIE OCTaTKMA B
AMMHOKMCJIOTHEIX IIOJIOXeHMAX 356 m 357 M oTpuLaTeJIbHO 3apaXeHHEE
AMMHOKMCJIOTHEIE OCTATKM B aMMHOKMCJIOTHHX IIOJIOXeHMax 370 m 439.

17. PexoMOMHaHTHas KJI€TKa-xX031aUH, coepxamas OOHY WU
BoJlee HYKJIEMHOBHX KMCJIOT, KOIUPYIIMX II0 MeHblel Mepe IIepPBYD U
BTOpPYI comepxamyil CH3-IoMeH MNOJUIIENTUIHYK ILellb, I'Ie YyKa3aHHasd
neprasd comepxamasa CH3-moMeH MNOJMIENTUMIOHAS ILENb COIEPXUT :

- i CH3-moMeH IMKOTO THIIa, WU

- OTpPMUIIaATEJIBHO 3apSXKeHHEEe AaMMHOKMCJIO THEIE OCTaTKMU B

AMMHOKMCJIOTHEIX  [TOJIOXEHUMAX 392 u 405 w®m  IOJIOXMTEJILHO

3apSKeHHBMN aMUHOKMCJIO THEI OCTaTOK B AMMHOKMCJIO THOM

noJioxeHum 399,

VM TIOe YyKasaHHad BTopasa colepxamas CH3-moMeH MTOJUIIENTUIHAS
IIEIE COHOEPXUT IIOJIOXKMTEJIBHO 3apsSKeHHBEEe aMMHOKMCIIOTHBEIE OCTATKM B
AMUHOKMCJIOTHEIX I[IOJIOXEeHMAX 356 M 357 M OTpULATEeJIEHO 3apaXeHHEE
AMMHOKMCJIOTHEIE OCTATKM B aMMHOKMCJIOTHHX IIOJIOXeHMax 370 m 439.

18. PexoMOMHaHTHAaSA KJIeTKa—X0O34MH, OIIHY MJIIn BoJiee
HYKJIEMHOBHX KMCJIOT, KOOUPYIIMX II0 MeHbIlel Mepe IIepBYID, BTOPYID U

TpeTbld comepxamyilo CH3-mIOMeH IMNOJMUIIENTUMOHYI lLellb, I'Oe YKasaHHas
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nepeasa conepxamasa CH3-moMeH MOJIUIIENTHMIOHASA IENb COINEPXKUT OCTATOK
JusmHa (K) B aMMHOKMCJIOTHOM IIOJIOXEeHUMM 366 UM OoCTaToK JM3MHa (K)
B aMWMHOKMUCIJIIOTHOM IIOJIOXeHuM 351, ¥ T'oe yKa3aHHas BTopas
comepxamasa CH3-pmoMeH  I[OJUIENTHMIOIHas  Lelb COIEePXUT OCTaTOK
acrnaparMHOBOM KMCJOTH (D) B aMMHOKMCJIOTHOM TIIOJIOXeHUM 351 wu
OCTaTOK TJIYTAaMMHOBOM KUCJIOTH (E) B aMMHOKMCJIOTHOM IIOJIOXEHUU
368, M I'Oe yKa3aHHasda TpeTbsa conepxamas CH3-IOMeH IIOJIUIIeNTUIHAMA
Lerlb COOEepPXUT OCTaTOK acraparMHOBOM KM CJIO TH (D) B
AMMHOKMCJIOTHOM IIOJIOXeHMM 351 M oCcTaToK IVIYTaMMHOBOM KUCJIOTH (E)
B aMUHOKMUCJIIOTHOM IIOJIOXEHUN 368.

19. PexoMOMHaHTHAaSA KJIETKa—XO34MH, OIOIHY WMIIn boJiee
HYKJIEMHOBEIX KMUCJIOT, KOIOMPYIIMX I10 MeHLIel Mepe IIepBY, BTOPYID U
TpeThl colepxamyl CH3-moMeH NOJMIENTHMOHYI ILelbk, I'Ie YyKa3aHHad
nepsBad colepxamasda CH3-IOMeH NOJMIIENTMOHAA Lelb COOEPXUT OCTaTOK
JuzamHa (K) B aMMHOKMCJIOTHOM IIOJIOXKEeHUMM 366 U ocTaTok JmauHa (K)
B aMMHOKMCJIOTHOM IIOJIOXeHUM 351, ¥ DOoe yKaszaHHasa BTopasd
comepxamasa CH3-moMeH  MOJMIENTHIHAA  LEIb COOEPXUT OCTaToOK
acrnaparMHOBOM KMCJIOTH (D) B aMMHOKMCJIOTHOM IIOJIOXeHUM 351 wu
OCTATOK ITJIYTAMMHOBOM KUCJOTH (E) B aMMHOKMCJIOTHOM IIOJIOXEHUU
368, M I'oe yKa3aHHas TpeTbsa conepxamas CH3-moMeH I[IOJUIIENTUIHASA
ek COIEePXUT OCTaTOK JiM3MHa (K) B aMMHOKMCIJIOTHOM IIOJIOXEHUNM 366
M ocTaTok JmMauHa (K) B aMMHOKMCIOTHOM IIOJIOXeHuM 351.

20. PexoMOMHaHTHAaSa KJIeTKa-xX03aMH 1o JimwboMy wm3 nm.l15-19,
Ioe yKas3aHHasa KJEeTKa-xXO034MH IOINOJIHUTEJIEHO COIEPXUT HYKIIEMHOBYIO
KMCJIOTY, KOOUPYIIyK OOMyH JIETKYI ILellb.

21. OdapmMmalleBTHMUeCKas KOMIO3UIMSI, cCcoIepxamas I[I0 MeHblen
Mepe IOBa pasJIMUHBX aHTUTeJla WJIM I[I0 MeHblley Mepe IBe Pa3JIMUHHX
Ig-TTomOoBHEIX MOJIEKYJIH [0 JwoboMy M3 O.1.8-14 u dpapMalleBTUUYECKU
IpUEeMIIEMEI HOCUTEJE .

22. RymnepTypa peKOMOMHAHTHEX KJIIeTOK—-X034eB I[I0 JIbOoMy U3
n.n.15-20, npomyuupylmas IO MeHBIIEM Mepe IOBa Pa3JIMUHEIX aHTUTela

WV IO MeHbIeln Mepe IOIBe Pa3JIMYHEX Ig—HOHOGHHX MOJIEKYJIEL.

23. IllpuMeHeHME cMecHu 1o JrodoMy nus M. 8-14 I
bapMalleBTHUUECKOM KOMITO 3ULIUN 1o . 21 s MOJIYYEHU S
JIEKAPCTEBEHHOTO CpeLCcTBa 0JIs JIeueHn s paka Yy cybbwekTa,

HyXOoapmel'oC4d B STOM, TI'Ie KaXIaAd M3 KOIMPYEeMBIX CcoIepXallliX CH3-
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IOOMeH  IOJUIIENTUOHEIX llelel comepxXxuT BapuabedabHyl  00JacTb,
pacro3Hanmyn SIUTOI, M T'Ie II0 MeHblle Mepe OIMH U3 YKa3aHHHX
SIOMTOIIOB PAacloJIOKeH Ha ONyxXOJIeBOM KJIeTKe WJIM Ha I[IOBEPXHOCTU
50PeKTOPHOM KJIIETKU.

IIo DOBEepPeHHOCTHU
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