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CIIOCOBH M CPEICTBA IJIA ITOJNYUEHUA Ig-TIOOOBHBIX MOJIEKYIJI

OBJIACTH M3OBPETEHUVA

VzobpeTeHMe OTHOCHUTCSA K OOJIaCTM MOJIEKYJIAPHOM OMOJIOTHUH,
MEeOVLMHE ¥ OMOJIOTMUECKUX TepaleBTUUeCKMX CPeIcTB. B UYacTHOCTH,
OHO OTHOCUTCS kK 006JacTu TepaleBTUUECKUX aHTUTeJl IJA JeudeHUS
PAa3JIMUHEIX 3ab0oJIeBaHUM.

YPOBEHE TEXHWKU

MHOTMe B HacCTOdlee  BpeMd  MCIOJb3yeMee  OMOJIOTHMUeCKH e
JleKapCTBEeHHHEe cpemcTBa NpeIncTaBJIg0T cobon BHIOEJICHHEE
pexoMOVHAHTHEE, yeJIOBeUeCKUe W TYMaHV3MPOBaHHEE
MOHOKJIOHAJIBHEIE aHTHUTeJla, KOTOPHE YCUJIMBAKIT CIOCOOHOCTL MMMYHHOM
CHUCTeME OpTaHM3Ma HeUTpaJM30BHBATE MJIM SJIMMUHUPOBATL KJIETKU
U/ MM MOJIEKYJIH, BOBJIEUEHHHE B npouecc 3aboJIeBaHMa WA
VHUUTOXATH BTOPImMECS  [DAaTOTeHH  MIM  MHOEeKIMOHHHE aTeHTH.
MOHOKJIOHAJIE HEIE aHTUTeJIa CBABHBAINTCA c OIHOM KOHKPEeTHOM
oBJacTbio, WM SOMUTOIOM, aHTHUTeHa U, OJ9 OpUMeHeHMd B Tepaluu,
nx YacTo BHIOMPAT BCJIEICTBME XKeJIaeMOoT O OYHKLUMOHAJIBHOTO
CBOMCTRBa, HaIpUMEp, TaKoT0 Kak YHMUTOXEHMEe OIIYXOJIEBHX KJIETOK,
BJIOKMPOBaHME B3aUMMOIOEMCTBUM pPelelTop-JMUTaHd WIM HeNTpaau3alus
BUpPYyCaA. B HacTodmee  BpeMsa CYMeCcTBYeT  Opubams3uTesbHO 30
onoO®peHHHX FDA MOHOKJIOHAJILHHX aHTHTEJ, KOTOpHEe, Kak IIPaBUIIoO,
IPOUSBOOATCA B OOJBIMX KOJUUECTBaxX, ¥ UX OUOOUIUUECKMHEe U
BUOXUMUY S CKUX XapaKTepnucTUKNI MOTYT OLHITE oeTajibHO
NpoaHaIM3UPOBAaHE, UYTOOH O0O0eCHeuMTh OITHOPOIOHOCTL XapaKTepUCTUK
OT TapTUM K TIapTuM, UYTO I[OBHIIAET COOTBETCTBMSA HOPMAaTHBHEM
TpeboBaHMAM. HecMOTpd Ha STHU OJaTolNpUATHHE XapaKTepucTHUKH,
MOHOKJIOHAJIBHEIE AHTUTEeJIa MMET HEeCKOJBKO HeIOCTAaTKOB, HEKOTOPHE
us KOTOPHX  CBA3aHE C MX  MOHOCHeUMOMUECKOMV  OPUPOHmOM U
KOMILJIEKCHOCTBID 3abojieBaHuit. Ilpouecc 3abojieBaHMA UYacCTO MMeeT
MHOTODAKTOPHY NPMPOIY M BOBJIeKaeT MIBHTOUHOE MM CHUHEPIMUYECKOe
OeViCTBMEe  MEeOMaTOPOB 3aboJjiIeBaHMAa WU aKTMBALMIO  Pa3JIMUHBX
PEeLeNTopoOB, BKJIOUAA [IEepPeKpeCcTHOe B3aMMOINEMCTBME MeXIy MX CeTIMU
nepenauy CcurHajla. CJledoBaTeJIbHO, OJiokaga MHOXEeCTBa pPa3JIMUHBIX
bakKTOPOB M KacKamgoB, BOBJIEUEHHHX B [ATOJOTHIO, MOXET MNPUBOIOUTL K
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MOHOCHEeUMPUUHOCTM, MOHOKJIOHAJILHEE aHTHUTeJla MOTYT IIpPelNsaTCTBOBAaThH
TOJILKO OIHOM CTaIuMM KOMIIJIEKCHOTO IIpollecca 3aboJjieBaHMA, UTO
yacTo He ofecneumMBaeT ONTUMMalbHOTO HddbexkTa. B OONOJIHEHME K
HEIIOJIHOMY KOHTPOJIIO MHOXEeCTEa acleKTOoB IIpoliecca 3abojieBaHudg,
CTajJi0O OUeBMIOHENM, UTO HaleJiMBaHMe Ha OIMH SIUTOIl Ha eIVMHUUYHOM
KJIETOUHOM WMJIM pacTBOPUMOM OeJIKe WMJIM [IaTOT'eéHe YacTO He [ABJIgeTCcd
OOCTATOUHEIM IJIA 200eKTUMBHOT'O JedueHuUsa 3abojieBaHMsa, IIOCKOJBKY
SIUTON-MUIIEHE MOXeT OBTH 0OoJiee HeOOCTYIIeH IJISd CBSA3HBaHUA
MOHOKJIOHAJIBHOTO aHTUTeJla U OoDeclleueHMd XejlaeMoro »sodpexkTa. B
KauecTeBe I[IpUMepa, OIYXOJIEBHE KJETKM UYacTO YCKOJB3anT OT Tepaluu
MOHOKJIOHAJIBHEIM aHTUTEJIOM TIOCPeICTBOM IIONaBJIEHUSA, MyTaluu WU
SKPAHVUPOBAHMA  BOUTONa-MUIIEHHM, IPUCYTCTBYKRIETO Ha  pPelenTope
baxkTOopa pocTa. llocpelCTBOM aKTUBALMKM aJIbTEePHATUBHEIX PelelToOpPOB
U/ NI UX JIUTAHIOB, OINyxXOJIeBHe KJIeTKM MOTYT MCIOJbL30BAThL OPYITON
nyTh, BeOymui K IPOOOJIKEHUVIO pocTa u MeTacTasMpoOBaHUA.
AHAJIOTUUHO, BUPYCH M OPpYyITMe [HaTOTeHH dYacTO MOTYT MYyTHMPOBATH U
yTpauuBaThk WM DBKPaHMPOBATH MX  SBOUTOI-MUIIEHL, TeM CaMbBM,
YCKOJIE3ag OT O0pafoTKM MOHOKJIOHAJILHEIM aHTUTeJIOM. MOHOKJIOHAJIbHEE
aHTHUTeJla, KOTOpHEe CBA3HEBAKTCA C OIHMM SIMTOIOM, dYacTo He
IIPUBJIEKAT TIOJIHEM CIHEeKTP 200eKTOPHHX MexXaHM3MOB, MHOYLMPOBAHHEX
NOJIMKJIOHAJIBHEIMM aHTUTEeJlaMM, BKJKUYAafg, Cpelu IIpouero, OICOHM3aLM
(ycujieHUe darounTosa AHTUITEHOB) , IPOCTPaHCTBEHHOE
IpendaTCTBOBaHMe (IpeloTBpamaeTCcsd CBA3BBaHME AHTUIEHOB, I[TOKPHTHX
aHTuUTeJlaMM, C KIeTKaMM—-XO03deBaMM WJIM IIOBEPXHOCTIAMU CJIU3UCTEX
obBoJiouek) , HeTpan3aluo TOKCHMHOB, AT TJIRTUHA LN WA
NIPelunnTalmno (anTHUTEJIA, CBA3BBAaKIINE HEeCKOJIBKO PaCTBOPUMBEIX
AHTUTEHOB, BEISHB AT arperaumo " nocuenywoiee BHIBEIIeHUE) ,
AKTUBALIN KOMILJIEMEHTA " AHTUTEJIO3aBUCUMY KJIETOUHYIO
IUMTOTOKCUUHOCTE (auTMTesIa ofecneuMBamwT YHMUTOXEHUE  KJIIETOK-—
MUIIeHe¥ eCTeCTBEHHBIMM KUJIJIEPHHMM KJIeTKaMM UM HelTpodujiaMu) .
[IoIMKJIOHAJIbLHEIE AaHTUTeJla OJIA TepaleBTUUeCKUX IIPpUMMeHeHUM
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
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OJIS HeuTpalu3aluuMy TOKCHMHOB, TaKMX KaK CTOJIOHAUHHM TOKCHUH U
OOTYJIOTOKCHUH, ZNI%! OJisa npenyrnpexneHmsa VMMYHU 3 allUun
aJIJIOTPaHCILIIaHTaTOM C pesyc-parkTopoM D. BoJiee MUPOKOMY
NIPpUMEeHEeHMIO IIPOUCXOOANMX M3 CHBOPOTKM IIpelapaTOoR IIOJMKJIIOHAJEHBIX
aHTUTeJI [NpelddaTcTByeT TOT (akT, UYTO MCTOUHMK ILJIa3Me OOCTYIIEH
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 3pPeHUSI KOJIMUYECTBa, TaK UM C TOUKM 3pPeHMd OPUIOOHOCTHU, UYUTO
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,
CKPUMHMHTa M OPOUCXOLOANMe W3 IIJIa3ME MMMYyHOTIJIOOVYJIMHEL, [IOJIyUEeHHEe
crocofamMmM OUMCTKM MMMYyHOIUIOOYJIMHOB, ABJAKNTCHA OOPOTOCTOIMVMA.

CMeCHr MOHOKJIOHAJILHHX aHTUTEJI MOTYT YBEeJIUUUTH S0OeKTUBHOCTE
MOHOKJIOHAJIbHEIX aHTUTEJ, OOHOBPEMEHHO nszsberasa OTpaHVYeHumn,
00y CJIOBJIEHHEIX NIPOUCX OO AIVMA ns3 CHBOPOTKU IIOJIMKJIOHAJIb HEIMA
aHTuTeJlaMM. B @»maHHOM 0O6JacTM KOMOMHalMM IBYX aHTUTEeJ ueJIoBeKa
WY  TYMaHM3MPOBAHHEIX  MOHOKJIOHAJIBHEIX  aHTUTEJI MCCJemoBajin B
OOKJIMHUUECKUX MOINEeJIAX UM KIMHMUECKMUX MCIHTaHMAX (HalpuMep, CMecHU
2 MOHOKJIOHAJIbHHIX aHTUTeJI NPOTUBR pelenTopa HER2, cMmecu 2 aHTUTEJ
OpoTuk peuentopa EGFR M 2 MOHOKJIOHAJILHEIX aHTUTEeJ I[IPOTUB BUPyCa
BemeHCTBA) .

B OaHHOM’ obiacTu OBLJIO rIoKasaHo, gTo KOMOMHALIUN 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 CMeCUM 2 MOHOKJIOHAJIBHEIX aHTUTEeJ OpoTue EGFR wmnm
HER2 OGoJjiee »0OeKTMBHO YHUUTOXAKT OIIYXOJIEBEHE KJIETKM 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. oig KOMOMHUPOBAHHOM

Tepalinm Ha OCHOBe 2 MOHOKJIOHAJIb HEIX AaHTUTEJI CoCTaBJIdKmme



aHTHUTeJla MOXHO IIOoJiydYaThb I[IO OTOEJILHOCTM ¥ 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, NPOOYLIUPYRINX  COCTaBJIAKINME
MOHOKJIOHAJIbHEIE aHTUTEJa, MOXHO CMerBaTh B bepMeHTepe U
[IOJIYUEHHYI CMeChb aHTUTEeJI MOXHO OouuiaTk B 2 KadecTBe eOMHOTO
npenapaTta (WO 2004/061104). HemocTaTKOM STOTO IOIOXOIa SABJISETCA
HU3KUM KOHTPOJIbE KOMIOZULMM ¥, TaKMM 00pasoM, BOCIPOU3BOIVMOCTU
IIOJIYUEHHOTO IIperapaTa PeKOMOMHAHTHEIX I[IOJIMKIIOHAJIBHEIX aHTUTE,
OCODEHHO C YyYeTOM TOTO, UTO TakKMe KOMIOSUIMKM MOTYT U3MEHATHLCH C
TedeHMEM BPEMEHM I10 Mepe KYJbTHMBMPOBAHMA KJIETOK.

B xoImoe TIOCJIeOHEIDO HOeCATUIIETUA OUCIelIudrMUecKMre aHTUTeJa
BHICTYIIMJIM B KauecTBe aJIbTepHATHMBH OIpPMMEeHeHM I KoMOMHauuu 2
aHTUTeJI. B TO BpeMsa Kak KOMOMHalUMag 2 AaHTUTEJ COOTBETCTBYET
CMECH 2 Pas3JIMYHBIX MOJIEKYJI MMMYHOTIJIOOYJIMHOB, KOTOPHE CBA3HBAaKTCH
C Pas3JMUHHEMM SOMTOINaMM Ha OOHOM M TOM Xe WJIM Ha pPasJIMUHBIX
MUIIeHAX, B OHucCHelUMdMUeCKOM aHTHUTeJe 5HSTO obeclneumMBaeTcsa C
IIOMOMBI0 OOHOM MOJIEKYJIE MMMYyHOTJIOBYJIMHA . BCJIeOCTBMEe CBA3HBAHUSL C
2 B»OUTONaMy Ha OIHOM M TOW Xe MWIM Ha PasJIMUHBEIX MUIEeHIX,
fucreunudpmuueckKme aHTUTEeJIa MOTYT MMEeTb CXOIHEIE 20PeKTH IO
CpaBHeHMIO C KoMOMHaUMeM K3 2 aHTUTeJI, CBA3HBAIKXCSI C TEeMU Xe
SNUTONaMM. Bojiee TOTO, I[IOCKOJIBKY OUCHelndpuueckMre aHTUTeJa 1gG—
bopmaTa coueTanT B cebe 2 pPasIMUYHBEIX OITHOBAJIEHTHEX CBSA3BEBAKIINX
obBJlacTM B OOHOM MOJIekyJle UM cMecu 2 IgG-aHTUTeJI coueTalnT B cebe
2 PasJINUHBIX IOBYXBaJIEHTHEX CB A3BEIBAaKIMX MOJIEKY JIH B OIHOM
npenapaTe, Takxke HaOIoOIDawT pa3JMuHbee 200eKTH 5TUxX dopMaToB. C
TeXHOJIOTUUEeCKON " HOPMaTUBHOM TOUKU 3peHud, 2TO oejiaeT
pazpaboTKy eIMHOTO OucHeuudrMUecKOTO aHTUTeJla MeHee TpPYIOHOM,
IIOCKOJIBEKY M3TOTORJIEHUE, OOKJIMHUUECKOE u KJIMHUUYECKOEe
HUCCJIeoOoBaHMe BOBJIEKaAeT OINHY MOJIeKYyJly. Takum obpa3oM, B IIOJb3Y
CriocofoB TepaluM Ha OCHOBE OTHOTO OHUCHeUUMPUMUeCKOTO aHTUTeJa
BHICTyIIaeT MeHee TPYIOHEM M SKOHOMMUHEI I[IpOollecC pas3paboTku

JJEKapPpCTBEHHOT'O CpelCcTBa, oprM OIOHOBPEeMeHHOM obeclieueHun 0OoJiee



50PeKTUBHONM TepalMM Ha OCHOBe aHTUTel.

Bucneumpnueckmre aHTUTeJIa Ha OCHOBe IgG-dpopmaTa, COCTOAIME
us 2 TIXKEJIEIX UM IOBYX JIETKUMX  lLelel, noJjiyyamnT  pasJIMUHBIMU
crnocobamm. Hamnpumep, OUcCHelUUdMUeCKMe aHTUTeJla MOXHO IIOoJIydaThb
OyTeM CJIMAHMS IOBYX CeKPeTUPYIMX aHTUTeJa KIeTOUHHX JIMHUM C
IoJIydeHVeM HOBOM KJIETOUHOM JIMHMM WMJIM [OYTeM BSKCIpeccCur IOBYX
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 MOTYyT o00Opas30BEHBATE MOHOCHelIMOMUeCKMe IOUMMEPH (Takxe
Ha3BBaeMee TOMOOMMEpPaMHU) , KOTOPHE CcoIOepXaT IOBe  MIEeHTUUHBIX
00pasz30BaBmUX Iapy TIXKeJHX el ¢ OIMHAKOBOM CHeUMOUUHOCTLI, U
OucnendmUUecKrre OVIMEePH (Taxxe Ha3HBaeMee TreTepoIVMepaMin) ,
KOTOPHE COoepXaT IBe Pa3JIMUHEIX O00pasOoBRaBIIMX [Iapy TIKEJIEX Leln C
Pa3JIMUYHOM CHeluudMUHOCThI. KpoMe Toro, JeTlKMe Lelu M TaKeJhe
HenrM M3 KaXIoTo aHTUuTeJla MOTYyT CJydYalHeM oO0pasoM o0pas0BHBATH
nmapy ¢ ofpa30oBaHMeM HEeOPUITOOHEX HedyHKIMOHAJLHEX KOMOMHAIIUN.
STa npobjieMa, WM3BeCTHasa KaK HelIpaBUJIbLHOEe ClapMBaHMe TIXeJBEX U
JIeTKUX leley, MOoXeT OBTL pelleHa IIyTeM BeHOOpa aHTUTEJ, KOTOpHe
MeKT eJeliin%e] JIEeTKYIO uernsb, OoJisa DKCIpeCcCUun B KauecTBe
Oucrneunpmueckx. OODHaAKO Haxe KoOT'Da MUCIOJB3YIT OO0yl JIEeI'KYI
1Iernb, BSKCIpeccuda IOBYX TAXeJHX lLenel ¥ oOHOM ofmey JIeTKOM LelM B
OOHOM KJIeETKe IIpMBeImeT K 3 pasJIMUHBIM TUllaM aHTUTeJ, T.e. IBYM
MOHOCHeluudpnuueckuMm "poomuTeJibCKMM" aHTHUTeJlaM ¥ OucIeumuMduuecKoMy
AHTUTEJY, Tak  4dTo npencTapJjgrilee MHTepecC fucrneunudmUUuecroe
AHTUTEJIO HeOoOXOOMMO OUMIATL M3 IIOJIYUEeHHOM CMecu aHTuUTeJl. XOoTs
VCIIOJNE 3YIT TeXHOJIOTUN DaJibHelmero YBeJIMUeHU IpolLleHTa
OUCHIelnOUUECKMX AHTUTEJI B CMeCAX POOUTENIECKUX U OuchneumdruecKmx
AHTUTEJI ¥ YMEHBIIeHMS I[IPOLIeHTa HeNPaBUJILHO CIHapeHHEX TOKEeJIEX U
JeTKMX llellel, ocTaeTcd IIOTpeBHOCTL B OUcHeluudprMuecKMUx odopMaTax,
KOTOPHE YCTPAHAOT WIM MUHMMUIUPYIOT HEKOTOPHE M3 HeIOCTaTKOB,
YIIOMSAHYTHX BEHIIE .

B 11eJioM, YpPOBeHbL TexXHMKM ofecleuMBaceT MHOXECTBO TeXHOJIOTUM
M CIHOCOOOBR I@OJIYUEHMSA MOHOKJIOHAJIBHEIX aHTUTeJI, OMCHeludrueCKUX
aHTUTeJ, cMecen MOHOKJIOHAJIB HEIX AHTUTEJI VI cMecen

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



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

TaxkuMm oBpasoM, CYIIECTBYET IOTPeBHOCTD 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 cpencrTBaMm oJs
YVCOBEPMEHCTBOBAHHEX W/MJIM aJIbTEePHATUBHEIX TEXHOJIOTHM MIOJIYUeHUS
BMOJIOTUUECKMX JIeKapCTBEHHEX CpPeICTB B (QopMe CMecer MIM K
Bucneundmrue CcKMM NoOxomaM OoJIs HalleJIMBaHM A Ha HECKOJIbKO
MOIUOUUUPYKIINX 3abojieBaHMe MOJIEKYJI, a TaKXe K TIPpOOyKTaM U

IIPMMEHEHNMAM B pe3yJiIETaTe S5THUX CrIocoboB U CpelCTB.

B OaHHOM objacTu OIMCaHE Pa3JIMYHEE IIOIOXOIE OJIs
criocoBCcTBOBAHUSA 0Bpas0oBaHMD ONnpeneJyIeHHOTO IpencTaBJISoIe o
MHTepecC fucrneumudruecKoro aHTuTesa, TeM caMbBM, YMeHBIIa S

comepXaHMe HexXeJlaTeJIbHBIX aHTUTEJ B IIOJIydeHHOW CMeCH.

I aHTUTEeJ] XOpOomo WM3BECTHO, UTO B3auMomencTBue CH3-CH3
ABJISeTCS OCHOBHOM IBMXYyMEM CcuJIoM IJd »auMmepuszauum Fc (Ellerson
JR., et al., J. Immunol 1976 (116) 510-517; Deisenhofer J.
biochemistry 1981 (20) 2361-2370). BoJee TOIro, XOpPOUO M3BECTHO,
yTO, KOIma nBa CH3-moMeHa B3aMMOIEMCTBYIT OPYI C IPYT'OM, OHU

BCTpeuanTCAd Ha IIOBEPXHOCTU KOHTaKTa DeJlok—-0eJIoK, KOTOpad

comepxuT "KOHTaAKTHHE" oOCTaTKHU (TakXe HalLBaeMble KOHTaKTHLMU
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, HaxonoAaTcs B IpeneJjiax 55 A
(MpelrnouTuTeJIbHO B Hnpenejax 4,5 A) IpyD OT Ipyra B TpexMepHOM
CTPYKTYype aHTUTeJla. B3aMMOOeMCTBME MeXIy KOHTAKTHHMM OCTaTKaMM

n3 onHoro CH3-moMeHa M KOHTaKTHHMM OCTaTKaMu U3 »gpyroro CH3-

JOMEHa MOXeT OCYyHeCTBJIATBCA, HallpVMMep, dYepes BaH—-IOepP—BaaJlbCOBEI



CUJIEI, BOIOOPOIHHE CBA3M, OIOCpedyeMble BOOOM BOIOPOIHEE CBSA3WU,
COJIEBEIE MOCTUKM WM OPyTIHMe DJIeKTpOoCTaTUUeCcKre  CUJIHL, CUJIEL
OPUTAKEHNI MeXOYy apoMaTUUeCKUMM OOKOBEIMM LelAMM, OUCYJILQUIHBE
CBA3U WM OPYyTHMe CWMJB, M3BeCTHHE ClelMallMCTy B OaHHOM o6JacTH.
PaHee OBJIO TIIOKAaB3aHO, UYTO IIPUOIUBUTENBHO TpeTh OOKOBHX lielen
KOHTAKTHEX aMMHOKMCJIIOT Ha I[IOBEPXHOCTM KOHTakTa CH3-momeHa IgGl
yeJIoBeka MOXeT o00ycJaBJIMBATL OCHOBHOM BKJIAI 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, NpendaTCTBYRIME
OVMepU3ally TEKeJIEX lLelel aHTUTeJl. JVCHoJb30BajM oldpelelJIeHHYIO
MOIOUOUK AL criocobamm VHXeHepUun CH3-1moMeHOB, UTOOH
CIIOCOBDOCTBOBATE TEeTepOIUMEPU3AlIUY OTHOCUTEJIEHO T'OMOIOVMEPM3allun.
[IpuMepH  TakKoM MOOMOMKaALMM croocobaMu UHXeHepPUM  IIOBEePXHOCTU
KOHTakTa CH3-CH3 BxJIOUAT BHeCEeHMe MyTalui, obecreurBamlx
KOMILJIEMEHTAPHEE BECTYIHE ¥ IIOJIOCTH, Takke M3BeCTHOE KaK IIOIOXOIH
"BHICTYI-B-IIOJIOCTH", KaK OINMCaHO, HalpuMmep, B W01998/050431,
Ridgeway et al., 1996 um Merchant et al., 1998.

Kak npaswuio, crioco® BOBJIeKaeT BHeCeHMe BHIIYKJIOCTM Ha
[IOBEPXHOCTM KOHTAaKTa I[IepBOT0O NOJUIENTHIa WM COOTBETCTBYKHIETO

yIoIyOJieHrd Ha IIOBEPXHOCTHM KOHTaKTa BTOpPOI'O IIOJIMIIEeIITHMOa, TakK

UTO B BEICTYII MOT pacrnojlaratbCcs B [IOJIOCTH, obecrneurBasd
oBbpa30oBaHUE reTepoMyJIb TUMepa u IpensaTCcTBY S oBpa30BaHUL
TOMOMYJIbTMMepa . "BHOykJgocTu" wmaIM "BEHCTYNOH" KOHCTPYMPYIT IIYTEM

3aMeHH HeOoJIbmMX OOKOBEIX Lelleld aMMHOKMCJIOT Ha IIOBEePXHOCTH
KOHTakKTa I[IepBOT0O [IOJIMIEeNTMIa ©OoJiee KPYINHBEMM OOKOBEMM IEISMU
(HanmpuMep, THUPO3MH WM TpunTod®aH). Ha [IOBepXHOCTM KOHTaKTa
BTOPOTO TIOJMUIIENTHIA CO3OalkT KoMIeHcupyimye "yroayOieHua" wWinm
"rmosiocTU" MIEHTUUYHOTO MM CXOIOHOT'O pa3Mepa 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 MCIOJIB30BAHUM TEXHOJOIMM "BHCTYII-B-IIOJIOCTU" OTHOEJIBHO

JOJIA IIpencTaBJidrmeIro mHTepecC OUCHIeundMUIeCcKOTO aHTHTeJla



COCTaBJISET B HaWJydlleM cJydae 87% cMecu 2 POIUTEJBCKUX U
fucneundmuueckMx aHTHUTeJ. Merchant et al. ychnemHo yBeJUMUMIIM IOJIO
OucrnendmUUue CKMUxX AHTUTEJI oo 95% cMecu oyTeM BHeCEeHUHA
OOINOJIHUTEJNBLHOY OUCYJIBOMIOHOM 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 HeoBXOoOMMO OUMCTUTDH
(oTmesmMTh) OT TOMOIOVMMEPOB U  COCTaBUTH B dapMalleBTUUECKU
IpMreMyIeMOM pasfaBUTeJIe WM DSBKCUUIIMeHTe. OQuUMCTKa IT'eTepOoOVMMEPOB
13 TakuUxX cMecel 4ABJSeTcsd IJlaBHOM NpoBJeMoM, BCJENCTBME CXOICTBa
OUBUKO-XVMMUUECKMUX CBOMCTB TOMOIMMEPOB U I'eTepPOoIMMEepPOB. 3amauen
HaCcTOAWero n300peTeHMe ABJIAeTCH oIpenocTaBJIeHUE CIIocoBoB
IOJIydeHrsa OMcHeuMdUUecKOoTo aHTUTeJla M3 KJIOHAa eOMHMUHOM KJIETKMU C
eme ©OoJlee yBEJIMUeHHOW noJiel OUCIeludMUIeCcKOTO aHTUTeJla B CMeCcH.
TaxkuMm oBpasoM, B COOTBETCTEMM C M300peTeHUEM, TeXHOJIO T
"BEICTYII—-B-IIOJIOCTMU" MOXHO MCIIOJIB30BaTh B KadeCTBe OIJHOTO M3
Cpencrs, OTHOEeJIbHO WJIM BMeCcTe C OpyI'uMMM CpencTBaMmy, OJIA
OOCTIDKEeHU I YKasaHHOTO DaJIbHeumero IIOBHIIEHNU A OOJIN
OUCHIelnOUUIeCKOTO aHTUTeJla B CMeCH.

IpyruM OpMMEpPOM TakKoM MoauduKauuy crnocobaMy MHXeHEepUU
[IOBEPXHOCTK KOHTakTa CH3-CH3 dABJsgeTCd TEeXHOJIOTUSA T'eTepPOIMMEPHEX
Fc, KOTOpad CIOCOOCTBYEeT KOHCTPYUPOBAHUID OUCIeUUIUUECKUX U
aCUMME TPUUHEIX CJIMTEIX OeJIKOB [IOCPenCcTBOM pazpaboTkM
reTeponmMepoB CH3 ¢ MOOIMOMIIMPOBAHHEM CIOCOOOM MHXEHepUM IOMEHOM
c ofbMeHoM ULenavm (SEED). 35t rereponuMmeprl CH3 SEED gaeaswoTcd
npomseoOHEIMM 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).

IOpyrom  nomxom  IJ4 NOJIYUEeHUsa  OaHHOTO NIpenCcTaBJIARIETO
MHTepeC OMUCHeUMdMUIeCKOTO aHTUTeJla OCHOBaH Ha DJIeKTPpOCTaTUUeCKOU
MOIOUOGUKALINA criocobamm VHXEeHEepUU KOHTaKTHHX OCTaTKOB Ha
[IOBEPXHOCTK KOHTakTa CH3-CH3, KOTOpHE 3apaXeHH eCTeCTBEHHEM

ofpasoM, HaIpuMep, Kak omnmMcaHo B EP01870459 wmim US2010/0015133,



W02007/147901, WO02010/129304, Gunasekaran et al (2010) u 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. cTpaTerusa ofpalleHud

Bapﬂna). 2T0 oBecrieunBaeT VIBMEeHEeHHYIO TIOJIAPHOCTB 3apdna Ha
IIOBEPXHOCTU KOHTaKTa orMepa Fc TakK, gTo KOSKCIIpeCCHUA
SJICKTPOCTaTMUYECKU COOTBEeTCTBYKINX Fc-uenen CIIOCOBCTBYET
GﬂaPOHpMHTHHM CHJIaM IIPMTAXEeHNA, TEeM CaMEM 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
VHUKAJbHEX TIapH 3apsSKeHHHX OCTaTKOB BOBJIEUeHH BO B3aMMOIeNCTBUE
OoMeH-OmoMeH. OHM IpencTaBJgioT cobdoi D356/K4397, E357/K3707,
K392/D399" wm D399/K409’ (mymMepaumsa B cCcoOoTBeTCcTBUM C Kabat
(1991), 7r©me oOCTaAaTKM B IIepPBOM LelM OTOeJIeHH OT OCTaTKOB BO
BTOPOM LienM ¢ IoMomelo ‘// U Toe MITPUX (") yka3LBaeT Ha
HyMepallMilo OCTaTkKa BO BTOpOM lLenu). I[IOCKOJBbKY IIOBEPXHOCTDH
KoHTakTa CH3-CH3 of6jamaeT CHUMMEeTPHEN 2-T0 IOpAIKa, Kaxnoas
YHMKaJIbHad Ilapa 3apda0oB IIpelcTaBJieHa OBaXOs B MHTakKTHOM IgG
(T.e. TakXe Ha I[IOBEePXHOCTAX KOHTaKTa IIPUCYTCTBYT 3apsaIoBHE
B3aMMOIEMNCTBUI K439/D356', K370/E357', D399/K392" 7
K409/D399’ ). VYuumTHBag 5Ty CUMMETPMIO BTOPOTO IHopdnKa, OBLJIO
IPOOEMOHCTPMPOBAHO, UYTO OIHOKpAaTHOe obOpalleHMe 3apsana, HalpuMep,
K409D B mepBoM uenu wiau D399'K BO BTOpOM lLenyu, OPUBOOWUIIO K
YMeHBbIIeHHOMY 0OO0pa30BaHMK T'OMOIOMMEpPAa BCJIeICTBUMEe OTTaJIKMBaHUA
UIOSHTUUHEX 3apAanoB. KoMOMHMpPOBAaHME pPal3JIMUHHX oOpameHUM 3apsana
majlee Y CUIINIIO 3TOT shdperT OTTaJIKMBaHMA. Bruto
IIPOIEMOHCTPUPOBAHO, UTO DKCIPEeCCUSa pPal3JIMUHHEX »gomMeHoB  CH3,
comepXxamMx pPas3JIMUHEE KOMILJIEMEHTAPHEE of0palleHusa 3apdna, MOXeT
Crioco®6CTBOBATL TeTepoIVMMepM3aluy, UYTO IIPUMBOOUT K YBeJIMUeHHOM
ooJie OUucHeunudUuuecKmMx TUIIOB MOJIEKYJI B CMeCH.

C MCIOJIB30OBaAHMEM IIOOXOOa, OIMCAHHOT'O BHIIE, MOXHO IIOJIYUUTH
fucrneunudprueckoe aHTUTEJIO B OIOHOM KJIETKe C COoIOepXaHreM B

ovaras30oHe OT NPpUOIM3UTEJBEHO 76% mo OpuOIM3UTeJIbHO 96%. 3Bamauen
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HaCTOAMETO n3obpeTeHmns ABJISETCSH npenocTaBJIeHNE CrIoCcoBoB
IOJIydeHrsa OucIelrMduuecKoTo aHTHTeJa B eIMHMUYHOM KJIeTKe C elle
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 omHOM acrnekTe HacTodAmee M300peTeHMe OTHOCUTCS K CIocofy
[IOJIYYEeHMS II0 MeHblleM Mepe OBYX Pa3JIMUHEIX Ig-TIOOOOHHX MOJIEKYJ 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
IpenocTaBJieHMEe B YKa3aHHOM KJIeTKe

a) TIepBOM MOJEeKYJIE HYKJIEMHOBOM KMCJOTH, KoIupyomen 1-vio
comepxamy® CH3-ImoMeH MNOJIMIENTUIOHYK LEIb,

b) BToOpOM MOJEKYJH HYKJEMHOBOM KUCIJOTH, KOIOMPpYIIEN 2-VIio
comepxamylo CH3-ImoOMeH MNOJIMIIENTUIOHYI LEIb,

C) TpeTbeM MOJIEKYJIE HYKJIEMHOBOWM KMCJIOTH, KOoOUpyKMer 3-i0
comepxamyin CH3-moMeH MNOJUIENTUIHYI Lelb, U

d) ueTBepPTOM MOJIEKYJIH HYKJIEMHOBOM KMUCJIOTEH, KoIoupywmewn 4-vyio
comepxamyo CH3-moMeH MNOJIMIENTUIHYH Lelb,

TIe II0 MeHbIeM Mepe IOBe M3 YKAa3aHHBX MOJIEKYJI HYKJIEeMHOBOM
KMCJIOTH IMpPeOoCTaBJIEHE C IIOMOIMBK CPEeOCTB IOJA OIPedloUdTUTEJIBHOTO
CllapMBaHMA  yKa3aHHHX l-oro wm 2-or0 comepxamux CH3-momMmeH
INOJIMIIENTUIOOB ¥ YKa3aHHEX 3-To0 M 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 Pa3JIMUHEX Ig-IIOoIOOHBIX
MOJIEKYJI M3 KYJbTYPH.

JacTo ABJISAETCSH KeJlaTeJlbHBM [IOJIyUYEH e DoJiee OIOHOTO
(BucneundrMUeCcKoOTo) aHTUTEeJa, HallpuMep, IOJ4 06oJjiee 3QOeKTUBHOTO
[IPenNaTCTBOBaAHMSA MHOXECTBY OMOJIOTMUECKMUX KacCKaIoB, BOBJIEUEHHBX B

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

CMecCh BoJiee OIOHOTO OUCeunudruUuIeCcKoI o aHTUTEeJa Takxe
ABJIIETCH OCOBEeHHO IPUTOOHOM oJis JIeUueHn s onpeneJeHHBIX
3aboJyieRaHUM . Hamnpumep, ONYyXOJIEBHE KJETKM MCIOJb3YIT MHOXEeCTBO
PAaBJIMUHEIX CTpaTeTrui IJIS Pas3BUTUSA YCTOMUMBOCTM BO BpeMSA JIeueHUS
aHTUTeJIaM/ WJIM HU3KOMOJIEKYJIAPHEMNY JIEKapPCTBEHHEMM CpelCcTBaMu.
YCTOMUMBOCTE MOXET BOBJIEKATL HECKOJIBKO PelelTopOoB 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 YCKOJIb3aHUEM MOJIEKYJI
OOHOBPEMEHHO. B cJydae, KoOI'Ia BOBJIedeHO 0oJjilee 2 CBS3aHHBX C
3aboJileBaHMEM ¥  YCKOJIB3aHMEM MOJIEKYJI WM  DIMTOIOR, CMECH
frcneumMpmuueCcKmMx AHTUTEJ obecreunBaeT VMHHOBAaLMOHHEMN u
[IePCIeKTUBHEIM TepaleBTUUECKUM dopMaT. IpellouTUTeJIbLHO, TakKue
cMecu  BucneumdrMueckKMx aHTUTeJl OPOOVUMPYITCS OIHOM  KJIETKOM,
uyTOOH OOECIIeuMTh I[IpOollecC pa3paboTKM JIEeKapCTBEHHOT'O CPEeICTBa,
KOTOPHM HABJISETCA MeHee TPYIHHM C HOPMATMBHOM TOUKM 3PEeHUS U
SKOHOMUUHEIM M OCYIECTBUMEIM C TOUKM 3pPeHud I[OIpOM3BOAOCTBA U
KJIVMHUYUECKON pa3paboTKM JIeKapCTBEHHOTO CpedcTBa. B Moaxome Ha
OCHOBe EeIOMHMUHBEIX KJIETOK HABJIAeTCA XKeJlaTeJIbHBEIM MCIIOJIb30BaHMe
CIIoCcoBOOB, KOTOpPHEe oOO0ecleuMBaT KOHTPOJIUPYyeMoe U DOOeKTUBHOE
IoJIyuyeHre OucneuudrMuecKmMx aHTUTeJI, TakuM o0pasoM, CHMXas WIn
oaxe IIOJIHOCTBI YCTPaHAS HeOoOXOIOMMOCTL B OTIOEJIEHUM XeJaeMoM
cMecu fucneumupmuueCcKmMx IgG—MOJIEKYJI oT HeXeJlaTeJlbHEIX
MOHOCIEUUIUUIECKUX IgG—-MOJIEKYJI. Ha YPOBHE TeXHUKNU CcMecu
MOHOCIEIUPUUECKUX U OUCIeUMIUMUeCKUX AaHTUTEeJ IIPOOYLUMPOBaIM U3
eOIMHMUHOM KJeTKr (W02004/009618), oIOHAKO STH CMECHU OTpaxamT
KOMILJIEKCHEIE COBOKYIIHOCTM HECKOJILKUX Pal3JIMUHHX OUCHeUMdUUeCcKUxX U
MOHOCIEeIUPUUIECKUX THUIOB aHTuUTeJ. Clenyimel 3aladel HacCTOoAmeTIo
n3o0bpeTeHUs ABJSEeTCS [IPeloCTaBJIeHME CPeICTB WM CIoco00B IJId
[IOJIyYEHU I OTIpeneJIEHHHX cMecen fucneunupruuecKmUx aHTHUTeJI B
eIVHUUHEX KJeTKax. I[IpedlouTUuTeJIbHO, IIpedyCMaTpUBATCHA CIOCOOH,
KOTOpPHE IMNPMBOOAT K CMecaM (BucneluuduuecKMx) aHTUTeJI C OoJIe IIo
MeHbIIeM Mepe 95%, 0o MeHbmeM Mepe 97% wuiam paxe 6ojee 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 I1O0OOUHEE
IIPOOYKTH) , KOTOPEE MOT'yT  OHTH IpOCTO  yOaJIEHEL C  IIOMOIBIO
SKCKJIO3MOHHOM XpoMaToTrpadun, M3BEeCTHOM B IaHHOM o6JacTu.

B omHOM BapmMaHTe OCYUWeCTBJIEHMA HacTodllee U300peTeHMe
OTHOCUTCSH kK crocofaM IIOJIYUYEeHMS CMeCH C OolIpemeJJeHHHM COCTaBOM M3
10 MeHblIelV Mepe OBYX PAa3JIMUHHEX Ig-MIOOOOHEIX MOJIEKYJI B eIMHUUHBIX
KJIeTKax BMECTO OIOHOTO (BucneundmUIeCcKoOTO) IpencTaBJIAKRIETO
MHTepeC aHTUTeJla, I'Ie o0pa30BaHMEe IOPYITUX HeXeJIaTeJIbHEX OVMMEPHEX
TUIIOB AaHTUTEJI CHMXEeHO WIM Jaxe OTCYTCTByeT. IloJlydeHHas CMecChb
VMeeT TOUHO OIpeleJIeHHBM COoCTaB, M 2TOT COCTaB KOHTPOJUPYIOT
oyTeM KOHCTPYUPOBAHUA My TaHTOB CH3-nmomMeHa. BoJiee TOTO,
perysiaurMsa YPOBHEM DKCIPeCCHUM W/UJIM pasjMUHEE COOTHOMEHUS IIpU
TpaHCOEKLMNY, MCIOJBb3yEMEEe IJIA BKCIPeCcCHuM, BJIMAKLT Ha COCTaB
cMecu. B crocobe 1o wu3o0bpeTeHUO IIepBas MOJIeKyJla HYKJIEMHOBOM
KMCJIOTH KkKoampyeT CH3-moMeH, KOTOPHM MIPEeOlNoUTUTEJIbHO ofpa3yer
nmapy ¢ CH3-moMeHOM, KOIMPYEMEIM BTOPOM MOJIEKYJIOM HYKJIEMHOBOM
KMCJIOTE, M TPEeThbA HYKIEMHOBaSA KMUCJIOTa MOJIeKyJH KoIoupyeT CH3-
IOOMEeH, KOTOPHM MNPedloudTUTeJIbHO ofOpasyeT mnapy ¢ CH3-IoMeHOM,
KOOVPYEMHM UEeTBEePTOM MOJIEKYJION HYKJIEMHOBOM KUCJIOTH. HacTodmee

Mso6peTeHme TakXxe OTHOCHMTCA K CMecaM II0 MeHblen Mepe IOIBYX

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

"mpelnodTUTeJIbHOEe ofpasoBaHMe IIap MexOy YKa3aHHEMM 1-BM M 2-HM
comepxamyMy CH3-moMeH HOJIMINenTUmamMmu" o3HadaeT, UYTO IO CYINEeCTBY
BCe M3 IOJIYUYEHHEX IOMMEePOB, coIepxamrx 1-bM colepxamuyi CH3-momeH
[IOJIUIIENITUL, "/ 2-0on comepXammm CH3-momeH [IOJIUIIENTUL,
OpencTaBJgl0T coBo¥ OMMEepH, COCTOAMMe M3 OIOHOTO 1-To comepXameTro
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 IOJIYUYEHHEX IOMMEPOB, cCcoIepXallux 3-uM colepxamui CH3-momeH

IOJIUIIENITUL n/Uim 4 -mI1 coIepxamui CH3-nmoMeH [IOJIUIIEI T,
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IpencTaBJIART 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 pasamMuHbx Ig-nIonoOHHX OmuMepoB (AA, AB, AC, AD,
BR, BC, BD, CC, CD m DD), ob6pa3yeTcsda CMeChb B IIPeMMyIleCTBEeHHO
IOIBYX KOHKPETHEX IJ-TIOOOOHEIX MOJIEKYJI.

Kak ©OoJjiee nompoOHO OOBACHEHO B HACTOLAIlEM OINMCAHUM HUMXEe, B
IpennouTUTEeJIbHOM BapMaHTe OCYIIEeCTBJIEHUA yKa3aHHasd neprpasd
comepxamasda CH3-IoMeH MOJIMIIENTUMIHASA ILellb COIEPXUT aMUHOKMCIIOTHYIO
3aMeHy T366K, " yKazaHHasa BTOpada comepxamas CH3-moMeH
MNOJIMIIENTUIOHASA LNk COIOEPXUT aMMHOKMCIIOTHYK 3amMeHy L351D. 3StH
AMMHOKMCJIOTHEIE 3aMeHH ABJIAKTCSH IIPEeNlNOUTUTEJIEHEIMU CPelcTBaMy OJIS
IpeMymeCcTBEeHHOTO o0pa30BaHMA IIap MexIdy YKas3aHHBEMM IIepBOM U
BTOpOM comepxamuMy CH3-moMeH TIOJUIIENTUOHBEMM LelaMr. YKa3aHHad
nepras colepxamas CH3-OoMeH TIOJMIENTUIHAS ILellb IPeOllodTUTEeJIbHO
OOIIOJIHUTEJIBHO COHOEPXUT aMMHOKMCJIOTHYK 3amMeHy L351K. BoJjiee ToroO,
yKaszaHHasa  BTopad comepxama s CH3-moMeH  IOJIMIIENTUMOHAad  Lelb
[IPEenlIouTUTEeJIbHO HOOIOJIHUTEJIEHO COOEPXUT aMUHOKUCIIOTHYID 3aMeHYy,
BHIOpaHHYK W3 TPYIIIH, cocTodamey M3 Y349E, Y349D wm L368E,
HauBoJjlee HOpelrnouTuTesibHO L368E. B  OpyroM HOPeXlOoUYTUTEeJIbHOM
BapMaHTe OCyMeCcTBJIeHUS YyKa3aHHasa TpeThbsa comepxamas CH3-momeH
INOJIMIIENTUIOHAA 1Lelbk COOEPXMT aMUMHOKMCIIOTHEE 3aMeHel E356K wu
D399K, m ykas3aHHas deTeBepTasa comepxamas CH3-moMeH NOJMUIIENTUIHASA
LIEelNbk COOEPXUT aMMHOKMCIIOTHHE 3aMeHH K392D m K409D.

B crnocofe B COOTBETCTBMM C HaACTOANMM M300peTeHMeM KaxXIad
3 comepxamux CH3-moMeH  TOJUIENTUIHHX lLeled  OOMNOJHUTEJLHO
comepxuT BapuabeJIbHyK 00JacTh, Paclo3Hanmy®n  3MIUTONI-MUIIEHE .
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 kKak VL BO Bcex BapuabelJIbHHIX 00JIaCTax
ABJIAOTCSH 1o CYIEeCTBY OOVMHAKOBEIMM . Taxkmm oBpas3oM, B
IpenrnouyTUTeJIbHOM acriexkTe npenycMaTpMBaeTCsd crioco® 1o

MBO@peTeHMIO, KOTOprﬁ OJOITIOJIHMTEJIEHO BRJIOUAET IIpenocCcTaBJIEeHHUE
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yKasaHHON KJIETKE—-XO3AUHY MOJIEK Y JIEL HYKJIEMHOBOM KMCJIOTHL,
KOIUpYyoIer ofmyl JIeTKYID Ilelb. B OODHOM OCOOEHHO NPpedlouTUTeJIbHOM
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 1ens, 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 HOOMNOJIHUTEJILHO COINePXMT BapuabesIbHHM »OoMeH, o6Jamalmmi
CrieuMPUUHOCTRLIO K aHTUTeHy C, ¥ UeTBepTas MOJIeKyJa HYKJIEMHOBOM
KMCJIOTE KOOUPYEeT TAXKeJIYylD ILellb, KOoTopas OOIOJHUTEJIEHO COOEPXUT
BapuabesIbHHM IOMeH, ofJjlajallui CIelIUMPUUHOCTLID K aHTuIreHy D, TO
OymeT I[oJiydeHa CMecCh, colepXamasa Oucneumudpmueckre Ig-T1omgoOHEEe
MOJIEKYJIE, KOTOPHEE HABJIAKRTCHA CIeUMOUMUHEIMM K AB, U OucHneuupruueckme
Ig-nmomoOHBIE MOJIEKYJIE, KOTOPHE HABJISAKTCHA CchHeludmuHeMM K CD.
OBpa30oBaHMe MOHOCIEUUIUUECKUX AaHTUTEJ (CO CHeUudUUHOCTBI K AA,
BB, CC wmam DD) wmiam OUCIHeUUPUUESCKUX aHTUTEeJI CO CIeUUPUUHOCTBI K
AC, AD, BC wmmm BD CHMXaeTCd WIM »TaxXe OTCYTCTBYET C IIOMOIILIO
CPeICTB IOJIi NPeOlNouTUTENILHOTO 00pasoBaHMA IIap YKas3aHHEX 1-T0 U
2-70 comepxamux CH3-moMeH IIOJIMIIENTHMIOB UM yKa3aHHEX 3-To M 4-To
comepXxammx CH3-gomMeH [IOJIUIIENTULOB . BesycJioBHO, MOXHO
MCIIOJIE30BaTh OOTIOJIHUTEJIL HEE MOJIEKY JIEI HYKJIEMHOBOM KMCJIOTHL,
HapUMep KoOoupyomme 5-mm1 n 6-oMu comepxamme CH3-momMeH
IIOJIMIIENITUOE, OJA I[IOJYUeHMs OIlpedeJlIeHHHX CcMecel, comepxanmx
DoJlee IOBYX Pa3JIMUHEX [g-TIOOOOHEIX MOJIEKYJI.

CilenyeT OTMETUTHL, UTO COOTHOIUEHMEe HYKJIEMHOBHX KUCJIOT,
WCIIOJNIE3YEMEIX B CHOocCofe TII0 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
IOJIYUEeHMS CMeceM aHTUTeJ C OITUMUISKMPOBAHHEMM COOTHOMEHUIMN .
HanpuMep, VYPOBHM DKCIPECCUM MOJIEKYJI HYKJIEeMHOBOWM KUCJIOTH U,

TaKVIM O@paBOM, COOTHOIIEHMA IMOJIYUYEHHEX Ig—HOHOGHHX MOJIERYJI,



15

MOXHO PeryJIMpOBaThb C MCIOJIE30BAHMEM PAa3JIMUHBEIX T'eHeTUUYeCKUX
2JIEMEHTOB, TaKMX KaK IIPOMOTOPH, DHXaAHCEPH WM pPEeIPeCcCOpPH, WK
[IOCPEenCTBOM KOHTPOJISA ydacCTKa BCTpaMBaHUA B I'€HOM WJIM KOJIMUECTBAa
KOMIMM KOHCTpYkUMM ITHK, KOOMPYKIMX aHTHUTeJa.

YKaszaHHBle CpemncTBa OJ4 IIPeUMMylleCTBEHHOT'O o00pas3oBaHMA IIap
IPenlIouTUTEeJIbHO MOT'YT BKJIOUATE BHECEHHHE ClIocobaMu UHXeHepUn
KOMILJIEMEHTapHHBE MYy Talum "BHICTYII—-B-IioJiocTH", OMCYJIbQUIHEE
MOCTHMKM, MyTaluMM 3apsada, BKJIOUas MyTauuu C obpalleHueM 3apdana,
W X KOMOMHaLIUNA . KBaamduumMpoBaHHOMY crneumaJnucTy fyner
IIOHATHO, yTo YKaz3aHHHE cpeIncTrBa oJs IpeuMymeCcTBEHHOTO
oBbpa3zoBaHMA Iap MOTYT OHBTE BHOPaAHE M3 OIPeOeJIEHHOTO THIIa
MyTalui, T.e. BCe U3 II0 MeHbIeM Mepe 4 MOJeKyJl HYKJIeMHOBOM
KMCJIOTH, KOIOVMPYKRIMX colepxamme CH3-moMeH TMIOJUIIENTHUIOHBE ILIellu,
MOTYT, HapUMEpP, COIOepXaThb MyTallMM 3apfala B KadeCTBe CPenOCcTB
IPennouYTUTEeJIbEHOTO oBpa30BaHUAa nap. Kpowme TOTO, TaKxe B
ompeneJIeHHHX CJydasx MOXHO MCIOJL30BAThL He MOOMOUMUMPOBAHHLIM
crnocobaMu UMHXeHepur CH3 OuUKOTO THMIa OJS [IPEeUMYyIeCTBEHHOTO
obpasoBaHuUAa nap MeXIoy OBYyMHA comepXalyMm CH3-momMeH
[NOJIUIIENTUOHEIMY LENAMU OUKOT'O THUIla. B OCODEHHO MNIPelloUuTUTEeJIbHOM
BapMaHTe OCYIECTRBJIEHVS YyKa3aHHOe CPelCcTBO IJS IIPeMMylleCTBEHHOTO
ofpasoBaHMsa Iap BKJIoOUYaeT II0 MeHblleM Mepe OIHYy MyTauuio CH3,
BHIOpaHHYID M3 Tabiauusl B, Kak 0OBACHEHO B HacToAmelM 3adaBke. TaKuM
o0pasoM, OOMH MNIPEeOlIoUTUTEJIbHHY BapMaHT OCYIEeCTBJIEHUS OTHOCUTCSH
K croco®y B COOTBETCTBMM C HaCTOAMMM M300peTeHMeM, I'Ie Bce 4 us
YKas3aHHBX MOJIEKYJI HYKJIEMHOBOM KV CJIOTE IpenoCTaBJIEHH co
CpeIncTBaMM oJs IpeuMyIeCcTBEHHOT O oBpa3zoBaHUA nap MeXnay
YKa3aHHBEIMM 1-BEIM M 2-HM comepXamumMy CH3-moMeH [OoJUIOeNnTHIaMu U
YKa3aHHEMU 3-¥MM U 4-BM comepXamyMy CH3-IoMeH MNOJIUIIENTMIaMM, TOe
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 acIeKT HaCTOfler'co M300peTeHMsa OTHOCUTCS K crnocofy IIo
n300peTeHuD, Toe yKa3aHHOe CpPpenNCcTBO IJA I[IPperMyIeCTBEHHOT'O

oBpa30oBaHMA IIap MexXOy YKa3aHHBEMU 1-BM U 2-BM colepxamymu CH3-
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OOMeH I[IOJIMIIeNTMIaMM  OTJIMYaeTCsa OT YKa3aHHHX CPpeOCcTB  OJd
IpeMyIeCTBEHHOTO 0O0pa30BaHMd [Iap MeXny yKa3aHHBEMM 3-MM U 4-BM
comepXamyMmm CH3-nmomMeH NOJIUIIENTUOAMMA . Ilonm "oTsmuanmuMc "
Iompas3yMeBaKnT, UTO CpPenCcTBa OJ4 IIPpeUMylleCTBEHHOTO OO0Opa3oBaHUA
nap MexOoy YKa3aHHEMM 1-MM ¥ 2-BEM coXepxammumvy — CH3-pmomeH
IOJIMIIEN T O aMU CKOHCTPYUPOBAHE Tak, UTOOH CIIOCOOCTBOBATH
IpeyMylmeCcTBeHHOMY 00pa30BaHM IHap Mexny 1-o¥ u 2-0M LedaMu.
KOHCTPYKLMA SABJIAeTCA TaKo¥, UTOOH II0 CyNeCcTBY He IIPOUCXOIMIIO
B3aVMMOIENMCTBYA MexXny 1-or u 3-eVt u/wim 4-on comepxammmy CH3-
OOMEeH I[IOJIMIIENTUIOHEIMY LeldMu. VIHEMM @CJIOBaMu, IOUMepu3alusa Mexny
yKazaHHEM 1-bM colepxamuM CH3-IOMeH [NOJIUIIENTUMIOOM UM YKa3aHHEM 3-—
MM MM 4-BM IIOJIMIIENITUMIOOM CHMXaeTCs I[I10 CYWMeCTBY OO HYJS M T.II.
3-ut um  4-wi  colepxamue CH3-moMeH MOJUIENTUOE JMOO MOTYT
IpencraBliiaTh cofo¥V  HOOJUNENTHUIE  IUKOTO TUIa, Jnbo  MOTyT
comepXaThb CpenCcTBa JiA I[IperMMylleCTBeHHOT'O of0pas3oBaHua IIap,
KOTOPHE OTJMUATCA OT CPpelCTBE IJA I[IpeuMylleCTBEHHOI'O OOpa30BaHUA
nap Mexay 1-sM u 2-sM CH3-momMeHamyn. COBPEMEHHBE MCCIJeIOBaHUA
OpUIM  COOKYCHMPOBAHE Ha IIPOOYyLUMPOBAHMM ONHOTO OUCIeUMPUUIeCKOT'O
aHTHTeJla C MWCIOJIb30BaHUeM, HalpuMep, TeXHOJOIUM "BHCTYII-B-
rnojiocTm" VI My Talmnn (peBepcuit) 3apAKEHHEX KOHTAaKTHEIX
AMMHOKMCJIOT, MNIPUCYTCTBylIMX B CH3-moMeHax. OOHAKO IIOJIYYEHME
ONpeleJIeHHHX CMeCel II0 MeHblleM Mepe IBRYyX (Oucneumbmdeckmux) Ig-
10O BOHEIX MOJIEKYJI Bes 3HAUMTEJIBHOTO OOIIOJIHUTEJIBEHOTO
NPOOYUUMPOBAHUA OPYIMX OUMMEPHEX [HOOOUHHX IMIPOOYKTOB He  OHJIO
OCYWEeCTBJIEHO IO HaCTOAMEIO MU300peTeHMUs.

HacTosdmee mn300peTeHMe OTHOCUTCA K crnocobam 50PeKTUBHOTO U
KOHTPOJIMPYEMOTO IIOJIydeHMsa CMecCu Ig-NIOoTOOHEIX MOJIEKYJI C TOYHO
OonpeneJIeHHEIM COCTaBOM, COIepXalled BHCOKYKD IOJK OMcIeludruuecCKUx
MOJIEKYJI B CMecCu. B CHCTeMe, B KOTOPOM HABJAKNTCSA XeJlaTeJbHBEIMU IBEe
fucreundrnie CKmMx MOJIEKYJIEL, OOCTUT AT naxe 0OJIn (IBYX)
bucneundMUuIeCKMUX COeIMHeHMM IO MeHbIel Mepe 95%, IO MeHBIEW Mepe
97% mim OBoJlee. 35TO 03HAYaeT, UTO II0OJIyUalT TOJILKO 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 MOJIEKYJIH 0e3 Tpyoa OoTIOeJIAT OT IVMMEPOB
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C MCIIOJIE30BaHMEM UX OTJIMUMM 110 pa3Mepy.

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

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

NOJIMIIENITUIOHLIX  Llelled paclo3HalnT Te XKe  BIUMTOIB-MMUIIEHHU . 2TO
IIPUBOOUT K MNperMyIle CTBEHHOMY 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 conlepxamux CH3-momeH
INOJUIENTUIHEIX 1ellel paclo3HalkT OIMH M TOT Xe DIOMUTOI-MUIIeHb,
KOTOPEM OTJIMYaeTCHd OT BSIOUTONOB-MMUIIEHeM, paclo3HaBaeMHxX 1-HM U
2-pM  CH3-pmoMeHaMmwy, OynmeT o0O0pas30BHEBATLCA CMeChb  1g-IIOTOOHEIX
MOJIEKYJI, OOJlamanimMx CHeludMUHOCTE K AB wmam CC. Kpome TOTO,
TakuM o00pas3oM, IIpeOycMaTpuBaeTCHd CIOCoD I[I0 M300peTeHM, IOe
SOUTON-MUIIEHL, pPacClOo3HaBRaeMul BapMabeJIbHEMM oOjlacTaAMM 3-eM U 4-
o comepxamyMy  CH3-moMeH - HOJIMIENTMIOHEIMKM  LelldIMH, ABJISAETCH
OOVMHAKOBEM, HO OTJMUYAETCH OT BIUTONa-MMIIEHM, pPaclo3HaBaeMoT'o
BapuabenbHOM obJjlacTbio l-oM  wmiaM  2-oM  conepxamux ~CH3-momeH
IIOJIMIIENITULOHEX Llellel.

AJILTepHaTMBHO, KoOTIOa BapuabelbHEe o6jJacTyM 1-oM u 2-0u
comepxammux CH3-moMeH TIOJUIIENTUOHEIX Lellel paclo3HalT pas3JIMUHHEe
SOUTONE-MUIIEHV, U KoT'Da of0e BapuabelibHHe o6jJacTu 3-er u 4-ou
comepxammux CH3-moMeH TIOJIMIENTUMOHEIX Illellel pacrHo3HalT TOT Xe
BSOUTOI, 4YTO M l-asg wim 2-ad colepXamme CH3-OoMeH IIOJIUIIENTUIHEE
Lenu, OynmetT O00pas30OBHBATECHA CMeECBH Ig-IOOOBHEIX MOJIEKYII,
ofJlajaniiux CcrhoeumuMdpmuuyHocTerd 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 conepxamyx CH3-moMeH TMOJIMIIENTMIHEIX llellel, ABJAeTCHS TaKuM Xe,
KakKk ¥ DIOMUTON-MMUIIEHBL, pPacllo3HaBaeMell BapuabeJibHOM ofjacThio 1-oM
WM 2-o¥u comepxammx CH3-IoMeH HOJMIENTHIHHX Lellel.

Ipyrom 3amaden HacToOAmWeTo 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

KYJILTYyPe OTIHOeJIbHHX KJIeTOK. HeoTrpaHMUMBAKIKMM [IPMMEPOM TaKoMu
cMecu C TOYHO OIpeneJIeHHEM COoCTaBOM ABJIAETCHA CMecChb
OucrnenndmUUue CKmMUx aHTUTEJI Cco CIeUMOUUHOCTHIO AB u

MOHOCIHIEUUPUUECKUX AHTUTEJ CO CIeUMOMUHOCTBI AA. NpyTUM IIPMMEPOM
ABJISETCH CMEeCh OUCHeUMdIUMUEeCKUX aHTUTEJI CO CHeUMOUMUHOCTBI AB wu
MOHOCIeUIUPUUECKMUX aHTUTeJI CO ClIeuudmuHoCTbio BB. IpyTUM IIPUMMEPOM
ABJISSETCHA CMecChb OUCIelUMdIUUeCKUX aHTUTeJI CO CHeuMdruuHOCThio AB M
MOHOCIIeIndMUUIeCKUX AHTUTEJI co CreumMOUUHOCTLIO CC. BHOBE,
IpenlouTUTEeJIbHO IMIpedyCcMaTpUBaKRTCA CpelcTBa UM CIHOCOOB, KOTOPHE
obecreuMBamT CMeCHU IIPeldCTaBJIAKIUX MHTepec aHTUTeJl C 10 MeHbIlel
Mepe 90%, OoJee NPeONoOUTUTEJILHO IIO0 MeHblel Mepe 95% u HauboJee
OpenlouTUTeJILHO II0 MeHblled Mepe 97% miam Daxe 0doJjee 99% xeJjlaeMBIX
aHTUTEJ.

B 1npyroM BapMaHTe OCYIECTBJIEHUA IIpelyCMaTpMBaeTCsa Ccrocod
no m3obpeTeHM, I'IOe BapuabellbHHe 006JacTu 1-0oM M 2-0M coIepXallx
CH3-moMeH TIOJUIIENTUIOHHX lellel paclo3HalT OOMH M TOT Xe SIUTOII-
MUIleHL, B TO BpeMsa kKak BapuabenbHble o6JjgacTtu 3-ent u  4-om
comepxamux CH3-IoMeH TIOJMIIENTUIHHX Lellel pPaclo3HalT BTOPOM
SOUTOII-MUIIEHE, KOTOPHM OTJIMYaeTCH oT SOUTOIa—MHUIIEHHU,
Pacrnos3HaBaeMoTro YKaBaHHHMM 1-0M U 2-o¥ BapuabeJibHBEMM OBJIaCTsIMMA.
STo HpuBeleT K NPpeMMylleCTBeHHOM MNPOOYKIMM MOHOCIeUMdUMuecKUx Ig-
IIOOOOHHIX MOJIeKYJI, obJamawnmmx Jmbo chneuudmuHocTbid kK AA, Jwmbdo
criendnUuHoOCTR K BB. 0OOpa3oBaHMe OUCHEeUUMIUUECKUX I1g-TIOHOOHEIX
MOJIEKYJI CHMWXaeTCs WM Oaxe YyCcTpaHseTcd. B HeCKOJLKMX BapMaHTax
OCYMEeCTBJIEHUS ABJISAeTCS IIPeOlIoUuTUTeJIbHEM OPpOIYyLUMPOBaHMEe CcMecel
MOHOCIIeINdUUIEeCKUX aHTHUTEeJ B  OIHOM  KJeTKe, a He cMecen
BucnenndprMueCcKmUx aHTUTEeJI. Hanpumep, 3TO ABJIAeTCH
OpennouTUTeJIbHEIM, KoI'ga ABJILIeTCsa XeJlaTeJIbHBEM CllMBaHMe IBYX
UIOSHTUUHEX MOJIeKYJI-MUIIeHeM, WM KoT'Da IBEe MUIIEHM PacClIOJIOXEHH
CIIMIIKOM »aJleko IOpyT OT IOpyTra TakK, UYTO OHM He MOTYT CBSA3HBATLCA
OOHUM frucneundprueCcKmM AHTUTEJIOM. Taxxe MOXeT BHITE
OPennouTUTEJILHEIM IIOJIyUeHMe CMeceM MOHOCHeUUIUUeCKUMX aHTUTeJI B
eIVHUYHOM  KJIeTKe, IIOCKOJIbKY CMeCb MOXeT CUMTaTbCAa  eIVMHBM
TepalleBTUUECKMM TIIPOOYKTOM. B IaHHOM o0O0JlacTM TepaleBTHUUeCKas

9®®GKTMBHOCTB n 0e30I1aCHOCTD PasJIMYHEX MOHOCHGHM@quCKMX
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aHTUTEJI YyxXe OvbJla IoKa3aHa, 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 YCUJIMSA UM 3aTPpaTH Ha paspelleHMe KOHTPOJIUPYIIEeIO
opraHa ¥ IIpoM3BONCTBO. ODHAKO B HaCTOdllee BpPeMsd He CylleCTBYyeT
crnoco®osB, OOCTYIIHEIX oJis [IOJIYUYEeHMU S KOHKPE& THEIX cMecen
MOHOCIeUIUPUUECKUX AaHTUTeJI B OIHOM KJIeTKe, roe ofOpaszoBaHUE
frcneunudmuUueckmMx I[MOOOUHHX IIPOOYKTOB CHIMXEeHO IO MeHee ueM bL%.
Opyrol 3Bajauel HacTodmeIro u3o0BpeTeHMA ABJIIeTCS OIpelocTaBJIeHUue
CpeICcTB ¥ CIOoCcoBOB mOJ4 IOJYUYeHMS TaKMxX CMeceM C oOpeleJIeHHBM
COCTaBOM M3 TOMOIOMMEPHHX AaHTUTEeJI B eIMHMUHEIX KJIeTKax, IIe
oBpa3zoBaHre OUCIEeUUPUUECKUX AHTUTEJI CHMXEHO IO YPOBHA MeHee b5%.

TaxkmuMm obpasoM, criocod B COOTBETCTBUMA c HaCTO AlMM
nz3obpeTeHreM ABJIAeTCA IIPUIOIOHEIM IJIA IIOJyUeHud JodOoM KeJaeMou
cMecu oucrneunudmrue CKmUx n/miam MOHOCIIeIUPMUECKUX Ig—-nomoBOHEIX
MOJIEKYJI. BHOBB, HABJISETCSH BO3MOXHHM MCIIOJIE30BaHME IOIIOJIHUTEJIEHEIX
MOJIEKYJI HYKJIEMHOBOWM KMCJIOTH, HalpMMep, KOOUPYKIMX S5-BHM M 6-0M
(m 7-o m 8-oM M T.O.) comepxamuy CH3-moMeH TMOJUIENTHI, OIS
[IOJIYUEHMSA CMeceM C OolNpeleJIeHHBEIM COCTaBOM, coIepXammx O0oJiee IBYX
PasJIMUHEX I1g-TIOOOOHEIX MOJIEKYJI.

[lpemnouTmTeJIbHO, B CcrnocoBfe B COOTBETCTBMM C HaCTOLAIMM
n300peTeHreM MCIIOJbL3YIOT 10 MeHblel Mepe nBa CH3-moMeHa, KOTOPHE
comepxatT 10 MeHbIIeMn Mepe oOOHY KOMOMHAaLIMIO My Tallli,
nIpenyCcMaTpUBaeMBIX HacToAmMM  UM300peTeHueM. C [IOMOIWBID  DTUX
MyTalui QOPMUPYIOTCS HOBHE CHeluMdprMuecKMre B3aMMOINEMCTBUSI MEeXOy
nBymMa CH3-moMeHaMyM. OTHM MyTaluMM B COOTBETCTBMM C HACTOSIMMUM
n300peTeHreM OoJiee MMONPOOHO PacCMOTPEHH HUXKE.

TepmmH "Ig-nnomoBHad MoJiekyJa'", KakK MCIOJB3YIT B paMKax
n3obpeTeHUsa, O3HaudaeT OeJIKOBYK MOJIEKYJY, KoTopas o6JaIaeT IIo
MeHbBIIeV Mepe OINHMM HOOMEHOM MMMyHOTJIOOyJMHa (Ig). VYkKazaHHasga Ig-
nonoOHas MOJIeKyJla COINEPXUT IIOCJHIENOBATEJIEHOCTE, MMEKIYKD OQOYyHKIIMO
10 MeHbmelM Mepe CH3-moMeHa MMMYHOTJIOOYJIMHA, [IPEeONOUTUTEJILHO
[IOCJIEOOBATEJIBHOCTE colepxuT CH3-momeH IgGl. BeJIKOBHE MOJIEKYJIH,
KOTOpHEe o6JamailnT IO MeHbmel Mepe CH3-IoMeHOM, MOTYT OHTH Iajiee

CHaOXeHE oIipeneJIe HHEIMI CB A 3EIB alolllVIMM JacCTAMIM . CH3-moMeHE I10
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HaCTOAIEMY n300peTeHnD, comepxamme CpencTrBa oJis
IperMyIeCTBEHHOTO oBpa3oBaHUA nap, TaKMM oBpas3oM, MOXHO
VCIIOJIE30BATE OJIA [IPEeMMYIIECTBEHHOT'O OOpa30BaHMA Ilap Mexny IOBYMS
comepxamyMy CH3-moMeH OeJIKOBEIMM MOJIeKyJlaMM OJIS KOHCTPYUPOBaHWUSA
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® NI KALBITOR®. B NpedlIouTUTeJIbHOM BapMaHTe
OCYMeCTBJIEHV CBA3HBBAKIMME YaCTU MNPeOCTaBJIAT cobdol BapuadelibHBE
objacTy aHTUTeNn (T.e. koMmOuMHaumum VH/VL). BapuabelsbHbHe 00JIacTH,
KOTOPHE ABJAKTCA dYacThl comepxammx CH3-1oMeH IIOJIUIIENITUIHBIX
lerney, OpenlouTUTEeJSIbHO MMelT ofmyil JeTKyKln lelb. B »ToM ciydae
OTJIMYATCA TOJBKO VH BapmabeJIbHHX 00JlacTel, B TO BpeMsa Kak VL
BO BCeX BapuabeJIbHHEX o00JlacTaX ABJIAKTCSH [0 CYIeCTBY OIVMHAKOBHMIA.

AJIbTEPHATUBHO I IOOIIOJIHUTEJIEHO, K CH3-pmoMeHaM 1o
HacTodmeMy M300peTeHMIO MOXHO I[IPUMCOEOMHATE CclocofaMM UHXeHepUn
opyrue MOJIEKYJIH, BKJIOUA I LUMTOKMHEL, TOPMOHEHI, PacTBOPUMEIE
JIMTAaHOH, PeLelTOPH U/WMiIX IellTUIH.

B ©OoJjlee HOpennouTUTEJIbHOM BapMaHTe OCyIMeCTBJIeHMS YyKas3aHHAaA
Ig-nmomoBHas MoOJekyJjla COIOePXMT IIOJIHOPpa3MepPHHEM ocToB Fc. B
HamboJiee MPenlIouTUTeJIbHOM BapMaHTe OCYMeCcTBJIeHMS I[g-TIomoOHHE
MOJIEKYJIE MPeNCcTaBJIgT cobo¥ aHTuTelJa. BapuabesbHBEe 00JIaCTU BTUX
AHTUTEJI NPellloUuTHUTeJILHO objlajalnT obmel JIeTKOM lielbl, OIHAKO OHU
MOTYT paszJinmdyaTbcsa B ux VH-obGjinacrtdax. TepMmmH "aHTuUTeso", Kak
VCIIOJIE3YIT B paMKax M300peTeHMd, O3HauaeT OeJIKOBYK MOJIEKYILY,
IpMHAOJIEXalyln WMMYHOTJIODYJIMHOBOMY KJlaccy  OeJIKORB, coepXxalyn
OOVH WJIM HECKOJIBKO IOOMEHOB, KOTOPHE CBA3HBAKT BSIOMUTOI Ha
aHTHUTeHe, TI'Ie TaKue IOMEHH IIPOMCXOOAT M3 BapuabelbHOM oOJacTu
aHTHUTeJla WM ofbJamalT T'OMOJIOTMEN IIOCJeIdOBaTEeJIbHOCTM C HeMu.

AHTHUTeJIa M3BEeCTHE B OaHHOM’ obrlacTu n BRJIIOY AT HEeCKOJIBEKO
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M30TUIIOB, Takmx Kak IgGl, IgG2, IgG3, IgG4, IgA, IgDh, IgE wu
IgM. AHTHUTEJIO IO M300pPeTeHMK MOXeT NPpelICTaBJIATL CcoOoM JdoM U3
STUX MBOTUIOB MM UX (QYHKUMOHAJILHOE MPOM3BONHOE U/MIM QpaTMeHT.
B [OpelllouTUTeJIbEHOM BapMaHTe OCYIEeCTBJIEHUS [IoJIydalT Ig-IIOomOOHHE
MOJIEKYJIE, KOTOPHE TIpencTaBJgnT cobor aHTuTesa I1gG-muszoTHUIIA,
I[IOCKOJIbBKY IgG-aHTUTeJla, HallpuMep, MMelT 0oJiee OIUTEeJIbHOe BpeMd
IIOJIYXM3HM I[1I0 CPaBHEHMIO C aHTUTeJlaMM OPpYITUX M30THUIIOB.

AHTHUTeJIla, IIOJIydeHHEe crnocobaMM B COOTBETCTBMM C HaCTOSIUM
n3obpeTeHueM, MOTYT VIMETH [IOCJIENOBATEJIEHOCTHU JO0TO
IIPOUCXOXIEHV A, BKJOUAA IIOCJIEeNOBATEJIBLHOCTM MEIIM WM UYeJIOBeKa.
AHTHUTEJIa MOTYT COCTOATEL M3 IIOCJIeIOoBATEeJILHOCTEeM, UMelIMX TOJIBKO
OOHO TIPOMCXOXIEeHWE, WJIM OHM MOTYT WMMeThb IIOCJIeNOoBaTEJILHOCTH,
nMepmre 0OoJiee OOHOTO I[IPOUCXOXOeHMs, C oO0pas3oBaHMeM, HaIlpUMepP,
XVIMEPHEIX VIV T'YMaHU3UPOBaHHEX aHTUTEJ. AHTHUTEeIa oJis
TepalleBTUYECKOTO IIPUMEHEHMS, MNPEeONOUTUTEJIbHO HAaCTOJIBKO CXOIHE C
PP O IHEIMA aHTUTEeJIaM/  MHIOIMBUIYYMA, [IOOBepIraeMoTo JIEUEeHN,
HaCKOJIBKO 2TO BO3MOXHO (HalpMMep, aHTUTeJla 4YeJioBeka OJid JIomen) .
CBA3EIBaHUE aHTUTeJIa MOXeT OBITH BHpPaXeHO B BeJIMUYMHaxX
crneuuomuyHocT™ U adbdmHHOCTM. CHeuMdMUHOCTEL OlIpelesigeT, KaKou
QHTUTEeH WM eTro DIUTOIl CBA3EBaAETCH  CBA3HBAKIMM  JOMEHOM.
ADOMHHOCTEL ABJISAETCS MEepPOM IIPOUYHOCTM CBABHBAHMSA C KOHKPETHHM
QHTUTEHOM WMJIM SBIOUTOIOM. ClHeluMdMUueCKoe CBA3EBaHME OIpPemesidlnT Kak
CBA3BBaHMe C addmHHOCTbIO (Kp) IO MeHbIIEM Mepe 1x107> M, 6oJjee
MpenIouTUTe bHo 1x1077 M, Gojiee MOPEemIOUYTUTEJLHO Oosee 1x107° M.
Kak mpaBMJIO, MOHOKJIOHAJIBHEE aHTUTeJa OJIS TepaleBTUUYeCKOoT o
npuMeHeHMsd objamanT addMHHOCTBKD BIJIOTEH IO 1x107%° M wmmmu maxe
Brmme. TepMrH "aHTHUIreH", KakK MCIOJB3YIT B paMkax uU300peTeHUd,
O3HauvaeT BEeMeCTBO MM MOJIEKYJY, KOTOPHE IPM BBEeOEeHMM B OPIaHU3M
3alyCcKalT OPOIOYKLMID aHTHUTeJa MMMYHHOM CHUCTeMOM. AHTHUTeH, Ccpelu
IpOoUMx, MOXET IIPOUCXOIMTH W3 IIaTOT'€HHHX OPITaHM3MOB, OIIYyXOJIEBHX
KJIETOK WIM »OPpyIMxX abeppaHTHHX KJIETOK, W3 TalTeHOB WIM Iaxe U3
CcoBCTBEHHBIX CTPYKTYP . Ha MOJIEKYJISPHOM YPOBHE AHTUTEH
XapaKTepmu3yeTCsad CIOCOOHOCTBI OHTH CBSA3aHHHEM aHTUI'EHCBA3HEBAaKIMM
y4acTKOM aHTuTeJla. Takxe "aHTUIeHOM" MOTYT CUMTATbCS CMECH
AHTUT'E€HOB, T.&. KBaJIMOUUMUPOBAHHOMY CIeluuaJiMcTy OyIOeT IIOHATHO,

UTO MVHOI'Ia JIM3aT OIIYXOJIEBEIX KJIETOK WJIM BHPYCHEE UWYaCTMIOBE MOI'YT
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OHITE yKaz3aHeH kak "aHTuren", B TO BpeMa KakK Takoum JmM3arT
OIIYXOJIEBHX KJIETOK WM IIpelapaT BUPYCHEX 4YacCTUL COCTOUT U3
MHOXEeCTBa aHTUIEHHEX OeTepMMHaHT. AHTUITEH COOEPXUT IIO0 MeHblen
Mepe OOVH DBIWUTOII, HO uyacTo 0BoJlee. TepMmuH  "snouTomn", KakK
VCIIOJIE3YIT B paMkax Ku300peTeHusa, O3HauaeT YacTb aHTUIeHa,
KOoTOpad pacros3HaeTcd VIMMYHHOM CcucTeMoMn, B YacTHOCTH,
aHTUTeJlaMM, B-kJjeTkaMM WIM T-KJeTKaMM. XOTS OOBUYHO I10oJlaranT,
UTo SIIVTOIIE IIPOUCXOOAT us3 HeCcOOCTBEHHHX BeJIkoB,
[IOCJIeOOBATEJIbHOCTHY, [NIPOUCXOIOAMME M3 XO03fAMHa, KOTOPHE MOTYT
pacro3HaBaTbkCHa, Takke KJIaCCUPULUMPYIT KaK SIMTOIH.

TepMrH "CH3-moMeH" XOpomo WM3BEeCTeH B IaHHOM ofJjacTu.
CrpykTypa 1gG mMMeeT UeTHpPe LEeNM: OBe JIeTKMX LelVM M OBe TIXKEJBEX
LIenr,; KaxIoas JeT'kKad Ienbk MMeeT OBa IOOMeHa: BapuabeJlbHad U
KOHCTaHTHasa obJjacTes Jerkom uenm (VL m CL), M Kaxmasd Taxesas
llellb MMeeT UYeTHpe IOoMeHa: BapuabeJbHHM IOMeH Taxesion Lenu (VH)
¥ TPpM KOHCTAHTHEIX IOMeHa TsaxeJou uenu (CH1, CH2, CH3). 0O6jlacTb
CH2- n CH3-momMmeHa T IXeJION nenu HasHBAaT oBJIaCcThI Fc
(KpUCcTaIM3ylmumncsa @parMeHT) , Fc-dpparMeHTOM, Fc-ocToBOM WM

npocto Fc. MoJekyyga I1gG mnOpencrTasjfgeT coboll TIeTepoTeTpaMep,

VMEenmr  IOBe TSKEJIEIX — Lenu, KOTOPHEE  YyIOEepPXMBATCA  BMeCTe
OIUCYJIbOUOHEIMY CBA3AMM (—-S—-S—) B MAPHUPHOM 0BJacCTM U IBYMA
JIeTKVIMM LHernaMmn . T spxeJise enm OUMEPUBYITCS [IOCPEenCcTBOM

B3aMMOIEMCTBUM Ha IIOBEPXHOCTM KOHTakKTa JgoMeHoB CH3-CH3 wu
[IOCPeICTBOM B3aMMOIOEMCTBUM B mMapHUpHOM ob6JjacTu. KoJmuuecTBO
OUCYJIIEQUIOIHEIX cBA3eM 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 IIOBEPXHOCTL KOHTaKTa Mexny CH3-

JOMEHaMIM COIOEepPXUT Bojiee 20 KOHTAKTHHEIX OCTATKOB M3 KaxXxIoMn nern,
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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 oOCTaToOK", "KOHTakTHas aMuHokmucJjoTa",
"ocTaTok TIOBEPXHOCTM KOHTakTa" ¥ "aMMHOKMCIIOTa IIOBEPXHOCTMU
KOHTakTa", KaK MCIOJb3YyRT B paMkKax KM300peTeHMsa, KaK IpaBWUIo,
OTHOCUTCSA K JIOOOMYy aMMHOKMCIJIOTHOMY OCTAaTKYy, I[IPUCYTCTBYHIEMY B
CH3-moMeHe, KOTOPHM MOXeT OBTL BOBJIeUeH B KOHTaAKTH MeXOy
IOOMeHaMM, UYTO MOXHO OIpPeleJIATh C IIOMOMBK TEXHOJIOTUM, WM3BECTHEHX
B IaHHOM o0O6JlacTM, B TOM UMCJIe IIYyTeM BHUMCIJIEHMS OOCTYIIHOM IJIA
pacTBOpPUTEJIA IJIomanM I[noBepxHocTM (ASA) ocTaTkoB CH3-moMeHa B
IPUCYTCTBUM M B OTCYTCTBMe BTopoM Uenu (Lee and Richards J.
Mol. Biol.1971(55)379), ©1©mOoe oCTaTkM, KOTOPHE HOEMOHCTPUPYIT
pa3HoCTE (>1 .A% B ASA MexOy IOBYMS pesyJbTaTaMM BHUMCJIEHUN
UOEeHTUOULUUPYIOT Kak KOHTaKTHEIE OCTaTKM. NoeHTUOUUMPOBaHHEE
KOHTAKTHHE OCTATKM BKJIOUAT OCTATKM B IoJioxeHMsax 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 CUCTeMOM 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 0347, 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

KOHTakTHEE OCTaATKM Ha I[IOBEPXHOCTM KOHTakTa CH3-CH3 wMoryT
IpencTaBaATh coBou Jnoo aMVUHOKMCJIIOTHL, KOTOPEHE ABJIAITCA
3apsSXKeHHEMM, JIMOO aMMHOKMCJIOTHEE OCTaTKM, KOTOPHE ABJAKNTCH
HeVTpaJlbHEIMM. TepMrH "3apsSKeHHBEM aMMHOKMCJIOTHHM OCTaTOoK" WIu
"3apsSKEeHHBEM OCTaTokK", KakK MCHOJb3YT B paMKax u300peTeHUd,
O3HavaeT aMMHOKMUCIIOTHBEIE OCTaTKM C DJIEeKTPUUECKM 3apsKeHHBEMU
BOKOBEIMU LienamMy. OHM MOTYT MOPelCTaBJIATL COBOM JMOO MOJIOXUTEJIBEHO
3apsXKeHHEHEe OOKOBHEe L€y, TaKue KakK LelM, IIpUCYTCTBYyKIUE B
aprunuHe (Arg, R), TucTuomHe (His, H) wm JjwmsuHe (Lys, K), Jsaubo
OHM MOTYT MNpPeAdCTaBJIATL COOOM OTpMUATEJBHO 3apSXeHHEHEe OOKOBHE
neny, TakMe Kak LenlM, IPUCYTCTBYKIME B acClapalMHOBOM KUCJIOTE
(Asp, D) m DJayTaMMHOBOM KucjoTe (Glu, E). TepmuH "HelTpaJlbHHMN
AMMHOKMCJIOTHEIM OCTAaTOK" WMIM HeWTpaJlbHHEIL OCTATOK, KaK MCIOJb3YIT
B paMKax u300peTeHud, OTHOCUTCH KO BCeM IOPYI'MM aMMHOKMCIIOTaM,
KOTOPEE He ConepXaT 3JIeKTPUUeCKM 3apsSXKeHHHX OOKOBHX Lelel. OTHu

HelTpaJlbHEE OCTAaTKM BKJW0UAKT cepuH (Ser, S), TpeoHuH (Thr, T),
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acnaparmHe (Asn, N), rayrammH (GLu, Q), umcrtemH (Cys, C), DJIMUUH
(Gly, G), mnpomuHn (Pro, P), amsaumH (Ala, A), BamH (Val, V),
M30JIeMLIMH (Ile, I), JleylumuH (Leu, L), MeTMOHMH (Met, M),
bennmasauuHd (Phe, F), TuposuH (Tyr, Y) u TpunrtodaH (Trp, T).

TepMrH "MOBEPXHOCTL 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 cBAazen, OTIOCPEelyEMEIX BOIOOM
BOIOOPOIHEIX cBAa3el, COJIEBHX MOCTUKOB WMJin IpyTUX
DIIEKTPOCTATUUECKUX CHUJI, CHUII TIPUTSKEHMS MeXIy apoMaTUUeCKVMU
OOKOBHMM llelaMmu, o00pas0BaHUA IUCYJILOUMOHHX CBA3eM WIM »OPpYIUX
CUJI, M3BECTHEX CIelMaJMCTy B OaHHOM o6JacTu.

Kak mMCHoJb3yoT B paMkKax M300peTeHUd, YKasz3aHHHE CpelncTBa
OJIS IperMMylleCTBEeHHOTO of0pas3oBaHMUA IIaph MeXOy II€PBEM U BTOPHM
comepxamumMy CH3-moMeH MOJUIIENTUOaMM M YKa3aHHHEMM TPEeThbUM U
UeTBepThM conepxalyMm CH3-moMeH [IOJIUIIEN TU I AMA MOTYT
IpencTaBJaTs coboy Jiobhe CcpelcTBa, M3BeCTHHEe B IaHHOM 00JIacTH.
B omHOM BapMaHTe OCYIeCTBJIeHMS I[I0 MeHbIlelM Mepe OoIHa MoJiekyJa
HYKJIEMHOBOWV KUCJIOTH KoIupyeT CH3-IoMeH, KOTOPHE COIOEPXUT B
[IOJIOXEHVM KOHTaKTHOTO OCTaTka OOJIbIIOWM aMMHOKMCJIJIOTHHEM OCTaTOK
(T.e. "BoCcTyn" wmam "BHOYKJOCTL"), HalpuMmMep, Takouw kak R, F, Y,
W, I mim L, B TO BpeMsa Kak IO MeHbllel Mepe OIHa IOpyras MoJieKyJa
HYKJIEMHOBOWM KUCJOTH KoIupyeT CH3-moMeH, KOTOPHBM COIOEPXUT B
[IOJIOXEHWUH , KOMILJIEMEHTapPHOM KOHTaKTHOMY oCTaTKy, HeBoJILION
AMMHOKMCJIOTHEIL OCTaTOK (T.e. "noJgiocTe" MM "yoyydygeHue") ,
HaopuMep, Takom kKak G, A, S, T wim V. IlojgyuyeHHele CH3-moMeHEH
IpennouTUTEeJIbHO oBpa3zynT napy opyT C OIPYyT'OM  BCJIEOCTBUE
IPOCTPAHCTBEHHOM KOHQOPMAlMM YKa3aHHHX KOHTAKTHEIX 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 OoIoHa MOJIeKyJIa
HYKJIEMHOBOV KMUCJIOTH KoIupyeT CH3-moMeH, KOTOPHEM COIOEPXUT B
IIOJIOXEHVM KOHTAKTHOTO OCTaTKa, KOTOPHM eCTeCTBEeHHHM o00pasoM
3apAXeH, T.e. MMeeT eCTeCTBeHHEM oO0pasoM BCTpeuawmmecd 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 MoJekKyJla HYKJIEeMHOBOM KMCJIOTH KomupyeT CH3-
IOOMEH, KOTOPHM COOEepPXUT B IIOJIOXEHUHN, KOMILJIEMEHTAaPHOM
KOHTAKTHOMY OCTaTKy, KOTOPHM eCTeCTBEeHHEM o00pasoM 3BapsxeH,
aAaMMHOKMCJIOTY, KOTopas Teleph MMeeT I[IPOTHMBOIOJIOXHEMN 3apan  II0
CpaBHEHMIK C IOMKMM TUIIOM. IloJlydeHHBEIEe CKOHCTpPpyMpOBaHHEEe CH3-
IOOMEHEl MIPEenIouTUTEJIBHO of0pal’yioT Hapy Ipyl' C IPYyT'OM BCJIENCTBUE
[IPOTUMRBOIIOJIOKHEIX 3apAal0B YKa3aHHBIX KOHTAKTHHX aMMHOKMCJIOT, B TO
BpeMsa Kak ofpaszsoBaHMe TIap Mexny UIeHTHMYHBEMM CH3-moMeHaMm
CHWXEHO BCJIeICTBUE 3BJIEKTPOCTAaTUUYECKOTO OTTaJIKMBaHMA. B OIHOM
BapMaHTe OCYIMEeCTRBJIEHMSA MWMCIOJb3YIRT MyTaumm CH3, Kak OIMcaHO B
EP01870459, WO 2009/089004, Gunasekaran et al (2010). B omHoM
BapMaHTe OCYIECTRBJIEHUS CpPeOCcTBaMM IIPerMyIeCTBEHHOT'O OOpa30BaHUA
nap Mexny  YKa3aHHBEMU l-pIM U 2-BIM conmepxamyMu ~ CH3-momeH
MNOJIUIIENTUOAMM  ABJIAITCA  aMUMHOKMCJIIOTHHE  OCTATKU "priCcTYHIA" U
"mojsiocTu" M cpencTBaMM OJIA [IPEMMyIeCTBEHHOTO oO0pa30BaHUA IIap
MeXITY YKa3aHHBMU 3-uM u 4 —BIM comepxamyMm CH3-momeH
IOJIMIIENTUIaMA ABJIATCSA AMMHOKMCJIO TH c MOIMPUUMPOBaHHEM
crnocofbaMr MHXEeHepuM 3apsaioM. llpedlouTUTeJIbHO, o0a M3 yKa3aHHBX
CPelCTRB @OJId IperMymeCTBEeHHOTO oO0pa30BaHMA Iap MexOy YyKas3aHHBEMU
l-smm m 2-pM conmepxamyvy CH3-moMeH NOJMIIENTHIAMU M YKa3aHHEMU 3-—
M ¥u 4-BM comepxamyMy CH3-moMeH MNOJIMIOENTUIaMM [IPeldCTaBJIST
coboM aMMHOKMCJIOTH C MOOMOMUMPOBAHHHMM ClIocoOaMy UHXeHepPUM
3apAaI0M. B OIOHOM BapMaHTe OCYIECTBJIEHUA PasInUHEE
AMMHOKMCJIOTHEIE OCTaTKM MOOMOUUIMPYIRT crnocobaMy WHXeHepur 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
YKa3aHHEIMU 3-MM ¥ 4-pM colepXamymy CH3-moMeH IMNOJIMIIENTMIaMM. B

OCOBDEHHO IMNpenriouyTrTeJIbHOM BapPMaHTe OCymeCTBIJIEHMA 10 MeHbIen
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Mepe IIepBasd M BTOpasd MOJEKYJIE HYKJIEMHOBOM KMCJIOTH KoIuMpyioT CH3-
IOOMEHEL C HOBEIMU My TalVsaMA, npenycMaTpPUBaEMEIMA HaCTO AIUM
nz3o0bpeTeHreM. Kak 0OoJjiee HOOPOOHO ONMCAHO B HaACTOAleM OIMCaHUU
HXe, HacTodllee MU300peTeHMe OTHOCUTCH K HOBEM MyTauuam CH3,
KOTOpHEe ofecrneurBaiT I[IPOOYKLMI  OIpemeJIeHHEIX [IpelCcTaBJIARINX
MHTepeC OUCIeUMPUUEeCKUX I1Jg-MIOONOOHEIX MOJIEKYJI 0e3 CylleCTBEHHOT'O
KoJIMUuecTBa HexeJlaTeJIbHEIX (ODMMEpPHEIX ) [IOOOUHBIX MIPOOYKTOB.
HacTrosmee wuzobpeTeHMe TakXe OTHOCHUTCHA K HOBEM MyTaumam CH3,
KOTOpHEe ofecneurBalT MNPOOYKLUMI OIpeIOeJIeHHBEX [IpelCTaBJIARINX
MHTEepEeC MOHOCIeUMPUUECKMX 1Jg-NOoIOoDHEX MOJIEKYJI 0es3 CymeCTBEHHOTO
KOJIMUeCTBa HeXeJlaTeJIbHEX (OMMEepPHHX) TMNOOOUHEX OIPOOYKTOB. TaKMM
obpaszoM, HABJAeTCI NPellloUuTUTeJILHEIM I[IPpMMeHeHMe II0 MeHblIlel Mepe
ooHOM M3 H5TUX MyTaumm  CH3 B COOTBETCTBMM C  HaACTOLAMUM
n300peTeHMeEM.

TepMrH "nmosmnenTun", "MMoIMIIenTUuIoHAa S MoJiekyJa" WJIN
"MoJMIEenTUIHAS Lenk'", Kak MCHOJIbB3YyKRT B paMkKax WM300peTeHUusd,
OTHOCUTCH K LEeIM W3 aMMHOKMCJIOT, KOTOPHE KOBAJIEHTHO CBSA3aHH
yepes MNeNTUIOHHEe CBA3U. BeJkM, Kak OIpaBWJIO, COCTOAT M3 OIHOM WM
HECKOJIbKMX MTOJIUIIEN TUIHEIX MOJIEKYJI. OnuH KOHel] KaXIooIo
[IOJIUIIENTHULA, Ha 3HBaeMB aMMHOKOHIIOM NI N-KOHIIOM, yMeeT
CBOOOOHYID aMMHOTPYNNY. IpyToM KoHell CO CBOOOOHOM KapBOKCUJILHOM
TPYIINOM Ha3HBAaT KapOOKCUMJILHBEIM KOHIOM MM C—KOHIIOM. IIOJIMIIENITMIE
B COOTBETCTBMM C HaCTOANMM KM300peTeHMeM MOTYT I[IOIOBepraThbCH
[IOCTTPAaHCJSLUIMOHHEM npolieccam u, HalpuMep, MOTYT OHTEL
TJIMKO3UIIMPOBAHHEIMA . Taxum oBpasoM, comepxamme CH3-momeH
[IOJIMIIENTUOHEE LIENM II0 HaCTOAleMy M300peTeHuI OTHOCATCA K
IIOJIMIIENITUOHEIM 1LIellsM, KOTOPHEe II0 MeHblleM Mepe oxBaTHBaioT CH3-
noMeH Ig ¥ KOTOPEHE MOTYT TIIOOBEPTraThbCAd I[IOCTTPAHCIISIMOHHEM
npoueccaM MOOUOUKALIUM.

TepMuH "MOJIeKyJla HYKJIEMHOBOM KMCJOTH", KakK MCHOJL3YIT B
paMKax WM300peTeHrd, OINPelelIdlnT KakK MOoJIeKyJla, colepXalmas Ilellb
HYKJIEOTUIORB, BoJjiee ImOpemmnouTHUTessHO IOHK wu/uiam  PHK. B oOgHOM
BapMaHTe OCYIEeCTBJIeHMI MCIOJNL3YIT OByxXlerodeuHyio PHK. B npyrmux
BapraHTax OCYIIEeCTBJIEHUA MOJIeKyJla HYKJIEMHOBOM KV CJIOTEL 1o
U300pEeTEeHNI0 COIEPXUT IPYyIMe TUIH CTPYKTYP HYKJEMHOBOM KMCJIOTH,

Hanpmumep, TakMe Kak coupans [OHK/PHK, MNenTUIHO-HYKJIeMHOBAad
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KMcJioTa (PNA) , 3aMKHYTasg HYKJEeMHOBasg  KHUCJIoTa (LNA) "/
pubtosum. TaxkuMm oBpa30oM, TepMMH "MoJIeKyJla HYKJIeMHOBOW KMCJIOTH"
TakKXe OXBaTHBaeT ILelb, comepxamyr  HellpUPOOHBE  HYKJIEOTHUIEH,
MOOMOUUMPOBAHHEE HYKJIEOTUIH U/UJIM HEHYKJIEOTHUIHEE CTPYKTYPHHE
BJIEMEHTH, KOTOPHE IMIPOABJIAKT Ty Xe OQyHKUMD, UYTO U [IPUPOILHEE
HYKJI€OTHUIEL.

Kpome ToTro, HacTosdmee u30obpeTeHMe OTHOCUTCH K CIocody
[IOJIYUEHMS KJIeTKM-XO03AMHa OJIg OPOOYyLUMPOBAHMS IIO0 MeHbIleM Mepe
IOIBYX PasJIMUHBEIX I[g-TIOOOOHEIX MOJIEeKYJI, IIpMUeM clIoco® BKJIOUAET
CTaIuio BBeIeHMS B YKa3aHHYID KJIETKY-X03fAMHa II0ocJeldoBaTelIbHOCTeM
HYKJIEMHOBOWV KMUCJIOTEH, KOIUPYIIMX 10 MeHbllel Mepe IIepByo, BTOPRYID,
TPETBID M UeTBepTyK comepxXamyrn CH3-moMeH MNOJIUIIEeNTHUOHYK Lelb, IIe
1o MeHben Mepe IBe ns3 YKa3aHHBX mocjienoBaTeJIbHOCTEN
HYKJIEMHOBOM KV CJIOTE npenoCcTaBJIeHH co CpelcTBaMun oJis
IpeMymeCTBEHHOTO oOO0Opas3oBaHMAa Iap Mexly VYKa3aHHBEMM IIePBEM U
BTOPEIM colepXxamymu CH3-OOMeH IMOJIMIIENTHUIaMM M YKa3aHHEMY TPETHBUM
¥ UYETBEPTEM colepxamymy CH3-moOMeH M[OJIMIIENTMIAMM, I'Je YKa3aHHHE
IOCJIeIOBATEJILHOCTU HYKJIEMHOBOM KMCJIOTH BBOIOAT II0CJEIOBaTEJIBHO
WV OIOHOBPEMEHHO.

Clle oymomrM acIIeKTOM HacTOoAmero nz3obpeTeHm ABJISAETCSA
npenocTaBJieHNe criocoba [IOJIyYeHu g KJIETKM—-XO34MHa oJisa
NPpOOYUUMPOBAHUSA  TeTepoluMMepHoM  Ig-NomoBHOM  MOJIEKYJIH, npryeM
crnoco® BKJOUaAeT CTaIuio BReIeHMS B YyKa3aHHYK KJIETKYy-X03aMHa
[IOCJIeIOBATEJILHOCTEM HYKJIEMHOBOM KUCJIOTH, KOIOUPYIINMX II10 MeHbIeM
Mepe IepByl M BTOpYI colepxamue CH3-moMeH MNOJUIIENTHUOHHE LIEN,
Ioe yKa3aHHasa colepxamas CH3-DoMeH NOJMIENTUMOHAaA 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 oTpMuIaTeJIBEHO BapHXeHHHﬁ
AMMHOKMCJIO THEIM oCcTaToK, roe YKas3aHHEe II0CJIEOOBATEJIEHOCTHM

HyKﬂeMHOBOﬁ KVMCJIOTEL BBOIOAT IIOCJIeOOBaTE&JIEHO WMJIM OIHOBPEMEHHO.
YKa3aHHEe CIIOCOOH IIOJIY4YEeHNMA YRKa3aHHEX KIJIIETOK—X0O34€eB
InNpenliouTrnTeJIEHO JOIIOJIHMTEJIBHO BKJIOY AT CTanomio 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
HYKJIEMHOBOVM KMCJIOTE, KOIMPYKIMe 10 MeHbIlel Mepe IIepByKl, BTOPYD,
TPeThlD M UeTBEepTYy colepxamme CH3-IOMeH IMOJIMIIENTUMIOHHE Leny, IOe
10 MeHbIleM Mepe »OBe U3 yKasaHHBX MOJIeKYJI HYKJIEeVMHOBOW KMCJIOTH
NIpenoCcTaBJIEHH CO CpelcTBaMM OJA IIPeuMylleCTBEeHHOTO oOpa30BaHUA
nmap Mexnoy YKa3aHHBMM IIePBEIM WM BTOPEM colepxamumy CH3-momeH
[IOJIMIIENTUIOAMA ¥ YKa3aHHBEIMM TPETBMM M UeTBepPTHM colepxamumm CH3-
OOMEH IIOJIUMIIENTUIAMA .

BoJjiee ToTo, MU300peTeHMEe OTHOCUTCA K PeKOMOMHAHTHOWM KJIeTKe-—
XO3AUHY, comepxamer TIIOCJedOoBaTeJIbHOCTM HYKJIEMHOBOWM  KMCJIOTH,
KoOuUpyKlMe II0 MeHblIlel Mepe IIepBYID M BTOpY colepxamue CH3-momeH
MOJIMIIENITUIOHEIE 1EeNM, I'IOe YyKas3aHHad IepBasd conepxamasa CH3-momMeH
IOJIUIIENTUOHAS Lelb COIepPXUT I[I0 MeHbIeM Mepe OOHY 3aMeHy
HeUTpallbHOTO aMMHOKMCIIOTHOTO OCTaTKa Ha IIOJIOXUTEJILHO 3apSXeHHBN
aMMHOKMCJIOTHEIM OCTaTOK, M T'Ie YyKa3aHHasa BTopasd comepxamas CH3-
IOOMEeH IIOJIMIIENTUOHASA Lelb COIOePXMT IIO0 MeHBIIeM Mepe OIOHY 3aMeHy
HeUTpaJlbHOTO aMMHOKMCIIOTHOTO OCTaTKa Ha OTPpULATEJILHO 3apsSXeHHBN
AMMHOKMCJIOTHEIM OCTAaTOK.

PexoMOMHaHTHAaA KJIeTKa-xX03AUH 1o 1300pEeTEeHHUIO
NpenriIouTUTEeJIbHO OOIIOJIHUTEJILHO COOEePXUT [IOCJIeNOBATEJILHOCTD
HYKJIEMHOBOM KMCJIOTH, KOIMUPYIIYID OOy JIeTKYIO Lelb.

"KileTka-xo03aMH" 10 U300peTeHMI MOXeT IMIPpedcTaBJIATL cobom
JIIOOYI KIIETKY—-XO34AMHa, CIOCOOHYI DKCIPECCHUPOBATE PeKOMOMHAHTHEE
MoJIekyJiEl OHK, BrJouas OaKTepuy, HaIpUMep, Takue kKak 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, KJEeTKM HAaCeKOMHX, 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, TakK UTO aHTUTeJla MOTYyT OHTb
COOTRBETCTBYIIIMM oBpas3oM TJIMKOBUIINPOBAHHEIMHA . JInHM KJIETOK
yeJIOBEeKa, IPeniIouTUTEeJIEHO PER.Co, MOYXHO [IperMylmeCTBEeHHO
VCIIOJIL30BATE MOJIS TIIOJyYeHMS aHTUTEeJI C I[IOJIHOCTBI UeJIOBeUeCKMM
npodmiiem TJIMKO3UJIMPOBAHNUA . YCIIOBUS OJIs BHpAalMBaHM A 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 COOTBETCTBUU co crnocobammu,
of0meM3BeCTHEIMM CllelMaJucTaM B JaHHoM ob6jgacTu. Kak OIpaBWIO,
IIPUMHLMIIE, IIPOTOKOJIEL M [NIPaKTHUUYECKME TEeXHOJOTUM IJIS MaKCHUMM3allu
OPOOYKTVMBHOCTM KYJIBTYP KJIETOK MIEKONMTAKMMX MOTYT OBTH HaldeHE
B Mammalian Cell Biotechnology: a Practical Approach (M.
Butler, ed., IRL Press, 1991). JKCIOpeccusd AHTUTEJI B
PeKOMOVMHAHTHEIX  KJIeTKax-xXo3sgeBax I[oOpoOHO olMcaHa B OaHHOM
obJjiacTu (cMm. HallpuMep EP0120694; EP0314161; EP0481790;
EP0523949; IIaTeHT CITA 4816567; WO 00/63403) . MoJieKyJIH
HYKJIEMHOBOWV KUCJIOTH, KOIOMPYIIMMe JeT'kKMe U TIKeJble LelM, MOTYT
IPUCYTCTBOBATE B KaueCcTBEe BHEXPOMOCOMCHEIX KONMUM U/MIM MOTYT
CcTabMJIBLHO BCTpauMBaTBECA B XPOMOCOMY KJIETKM—-XO34aWHa, npru4YeM
ocJienHee ABJISAETCSA MNPedlNoUTHUTEJEHEM.

CllenymomyM aCIIeKTOM HaAaCTOAmMETO nz3obpeTeHmUs ABJIAETCA
npenocTaBJIeHNE KYJIb TYPH pPeKOMOMHAaHTHHX KJIETOK—-X0O35g€eB 110
M300peTeHU WM KYJBbTYPH PEeKOMOMHAaHTHEIX KJIETOK, IIOJIydaeMBIX WJIN
[IOJIYYEHHHEX CIOCOOOM IIO0 M300peTeHU, IIPpUUYEeM yKa3aHHasd KyJbTypa
nponyuupyeT JuMOO IIO0 MeHbIeM Mepe OBe pa3JIMUHBX 1g-TIOOOOHEIX
MOJIEKYJIH, JIMOO TeTepOldVMMEPHYK 1Jg-IIONOOHYI MOJIEKYJY .

CneumaJMcTaM B IaHHOM o0B0JJacTM XOpOoIMo M3BECTHO, UYTO IJA
obecrieueHuUsa SKCIPECCUM IIOCJeIOBaATEJIbHOCTEN HYKJIEMHOBOWM KMUCJIOTH,

KOOUP YUK coIepxamue CH3-nmoMeH TIOJIUIIEITUIHL, c
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IoCJIeIOBAaTEJILHOCT AMU HYKJIEMHOBOM KMCJIOTHL, KOOUPYOIYMA
comepxamue CH3-moMeH TOJUIENTUIE MOTYT OHTE  QYHKIMOHAJIBLHO
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  3allyCKaTb  SKCIPeCcCcHo, Tak
UTOOH 2TU [IOCJIeIOBaTEeJILHOCTHU MOTJIN 3alycKaTb DKCIIPECCHU0
comepxamyux CH3-IoMeH TIOJMUIIENTUIOB WJIM 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 BCTpOEHAa OTHOCUTEJILHO

IOCJIENOBATENBHOCTEY, KOHTPOJUPYKRIMUX TPAHCKPUILMIL ¥ TPaHCJIALU
KOOUPYEMOT'O IOJMIENTHIOAa, I[IOJIydeHHas SKCIpeccUupylllad KacceTa
ABJIAeTCHA  HOPUTOOHOM  OJA HOPOOYKUMM I[PedCTaBJIAKIETO  MHTepec
IOJIMIIenTmna, KOTOPY YIIOMUHAT Kak BKCIIpeCcCCud.
[locyenoBaTeJIbHOCTHY, KOHTPOJMPYKRIIME BSKCIPeCcCHi, MOTyT BKJIOUYATH
IIPOMOTOPEl, DHXAHCEPH M T.II., WX KOMOMHauumM. OHM OOJDKHE OHTH
CIIOCOOHEL OYHKUMOHMPOBATH B KJIETKE—-XO3AUHE, TeM CcaMbBM,
KOHTPOJIMPY S DKCIPeCcCH0 IIOCJeIOBaTeJIbHOCTEeN HYKJIEMHOBOM KMUCJIOTH,
KOTOpPHEe QYHKLUMOHAJIBHO CBA3aHE C HMMM. I[[pOMOTOPE MOTYT OBTH
KOHCTUTYTUBHEMY WM PETYJIMPYEMEMY, M OHM MOTYT OBTH IIOJIYUEHH U3
Pa3JIMUYHEIX MCTOUYHUKOB, BKJKUYAA BUPYCH, [IPOKaApMOTUUECKHKE WU
SYKAPUOTHUUECKME MCTOUHMKM, WM OHM MOTYyT OHTB MCKYCCTBEHHO
CKOHCTPYUPOBAaHHEIMI . SkcHnpeccus NpenCcTaBJISINX VHTepecC
HYKJIEMHOBHIX KUCJIOT MOXET OCYWeCTBJIATECS C €CTEeCTBEHHOTO
IpoMOTOpa WM €TI0 IIPOM3BOOHOI'C WMJM C IIOJIHOCTBI I'eTepPOJIOIMUHOTO
0JI1 HMX  [IpOMOTOpa. HekoTopHe  XOpPOWO 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
HuTOMeTraJoBupyca (CMV), TakMe KaK IOpeldpaHHUM OpomoTop CMV (IE),
IIPOMOTOPE, IIpOoMUCXOOAmMe W3 BHUpyca o00e3bsaH 40 (SV40), wm T.Io.
[IpUTOOHEIE [IPOMOTOPE TaKXe MOTYT IIPOUCXOOUTH M3 BYKaApMOTUUECKUX

KJIIETOK, Tarme Kak IIOPOMOTOPH MeTaJlJIOTMOHENMHA (MT) ’ IIPOMOTOP
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baxkTopa migoHrauMm la (EF-1la), IpOMOTOP  aKTHHAE, IIPOMOTOP
VMMyHOIJIOOYJIMHa, I[IPOMOTOPEL TeIlJIOBOI'O WOKa M T.II. B paMkax
HacToAWeTo  M300peTeHMA  ABJSeTCA  HIPUTOOHEIM JIOOOM  IIPOMOTOP
SHXaHCep/IpoMOTOp, CIIOCOOHEIE KOHTPOJIMPOBATE DKCIIPECCHUO
IpelcTaBJIARIEY MHTepecC IIOCJIeNoBaTeJIJbHOCTM B KJIEeTKe-XO03auHe. B
OOHOM BapMaHTe OCYIeCTBJIEHMA IIOCJIeNOBaTeJIbHOCTE, criocoBHasa
KOHTPOJIMPOBATE BKCIPECCHUID, COOepXuUT o06JacTb M3 IIpoMoTopa CMV,
IpennouTuTeJIbHO 006JacTk, coIepXamykn HYyKJIeoTuIH ¢ -735 mo +95
npelpaHHeTo 5SHxXaHcepa/IpoMoTopa TeHoB CMV. KBaduduLIMPOBaHHOMY
ClleuMaJiCTy fymer MU3BECTHO, uTo [IOCJIeNOBATEJIEHOCTHU OJId
SKCIPeCCUM, MCIOJIb3YeMble B paMKax M300peTeHMsi, MOXHO IPUI'OIHEM
obpasoM KOMOMHMPOBATH C BJIeMeHTaMu, KOTOPHE MOTYT
CTabUIN3UPOBATE W YCUIMBATE BKCIIPEeCCHUIo, TaK/UMU Kak
VMHCYJIATOPH, Y4YaCTKU I[IPUKPEIJIEHMA K MaTpUKCy, 2JeMeHTH STAR (WO
03/004704) m T.m. 3TO MOXET IOBHMATL CTABMILHOCTL U/UIM YPOBHU
BKCIIPeCCUN.

[Iponykuma OeJIKOB B PEeKOMOMHAHTHEX KJIeTKaxXx—xXo34debBaxX IUPOKO
onmMcaHa, HamnpuMep, B Current Protocols 1in Protein Science,
1995, Coligan JE, Dunn BM, Ploegh HL, Speicher DW, Wingfield
PT, ISBN 0-471-11184-8; Bendig, 1988. KyJbTUBMPOBaHMUE KJIETKU
NPOBOINAT mJis obecrneueHus ee MerabosmsaMa, W/MUIM pocTa, U/WUInu
OeJleHUd n/ U 0JI4 [IOJIYyYEeHU I IpenCcTaBJIARINX MHTepecC
PEKOMOMHAHTHEX OeJIKOB. 3TO MOXHO OCYMECTBJIATH CclIocobaMy, XOpOIo
M3BECTHEIMM ClelralIucTaM B OaHHOM o00JlacTM, M OHM BKJIOUAT, HO He
OTpPaHNUMBATCSA UMMM, IIpeloCTaRJIeHMe KJIETKE IIMTAaTeJIbHEX BeleCTB.
CrnocoBOe  BKJIOUWAT  BHpallMBaHMEe  IIPUKPEIJIEHHEIX Ha I[IOBEPXHOCTU
KyJIETYP, BHpallMBaHMe B CYCIeH3MM WM UX KOMOMHalMK. HeCKOJBKO
YCJIOBUM KYJbTUBUPOBAHUA MOXHO ONTHMMU3MPOBATE CHocoDaMy, XOpOIo
M3BECTHEIMM B JIaHHOM oB8JacTy, IJ4 ONTHMM3alUMM BHXOIa OeJIKOBHX
IPOOYyKTOEB. KyJIBETUMBUPOBaHME MOXHO IIPOBOOUTEL, HAIpMMep, B Yallkax,
Bpallapnmmxcsa GiJakoHax WM B 2 OMopeakTopax, C MCIOJb30BaHMEM
eprondeCcKmUx CHUCTeM, neprongudeCcKmUx cucTeM C IOONIUTKOM,
HellpePBIBHEIX CHUCTeM, I[IOJIHX BOJIOKOH ¥ T.II. g ofeclledeHNd
KpyIIHOMacCmTaOHOY (HEeNpPepHBHOM) NPOOYKUUM PeKOMOMHAHTHEX OeJIKOB

IIocpeCTBOM KYJIETVUBMPOOBaHMA KRJIIETOK B OaHHOM obJjlacTu
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[IPennouTUTEeJIbHE KJIETKM, CIOCOOHHE pPacTM B CYCIEH3UM, M SBJIIAKOTCA
[IPEenIouTUTEeJIbHEIMM  KJIETKM, KOTOPHE MOT'YT KYJBTUBUPOBATHECSA B
OTCYTCTBME MNPOUCXOOAMEN M3 XMBOTHHX WMJIM UYeJIOBEKa CHEHBOPOTKM WMJIU
[IPOUCXOOANMX M3 UYeJIOBeKa KOMIIOHEHTOEB CHBOPOTKM. TakuMm obpasoM,
OUuMCTKa VyIlpolmaeTcsa U 0e30lNaCHOCTbL YBeJUUMBAEeTCHd BCJEeNCTBUE
OTCYTCTBUA OOIIOJIHUT eJIb HEIX OeJIKOB KB O THEIX W UeJIOBEKa,
IPOUCXOOANNX M3 KYJbTypaJlbHOM cCcpenbl, B TO BpeMsa Kak CcHucTeMa
Takxe SABJISeTCS OUEeHb HaleXHOoM, IIOCKOJILKY BOCIPOM3BOIMMOCTL B
CUHTEeTHUUECKUX Ccpemax SMBJISIeTCS HaMBLHICHIEN.

Ig-rtomoOHEIE MOJIEKYJIH BKCIPECCUPYIRTCHA B KJIeTKax—-xXo3sgeBax U
ux cobupanT U3 KIeTOK WIM, OPedOloUYTUTEeJIbHO, U3 KJIeTOUHOM
KyJILTypaJIbHOM cCcpelh crnocobamy, oOmMen3BeCTHHMU ClIelMraJlMcTaM B
oaHHoM objgacTtu. Ilocye cbopa 2T Ig-TIOOOOHHE MOJIEKYJIH MOXHO
OuUMmAaTL C MCIHOJIL30BaHMEeM CIOCOB0B, M3BECTHHX B IJaHHOM oBJlacTH.
Takmre crnocoBH MOTYT BKJKUYATE NPEUUIUTALND, LIeHTPpUOYyTMPpOBaHUE,
GUIIL TPaLVo, DKCKJIIO3MOHHYIO XpoMaTorpadmo, abdPMHHYID
XpoMaToTrpaduo, KaTHOHOOOMEHHYIO u/nnm aHMOHOOOMEHHYIO
XpoMaToTpadmo, xpoMaTorpadmio IMAPpOoOOoOHOTO B3aMMONEMCTBUS M T.II.
IOj1g cMecu aHTUTeJI, coIepXamey MOJIeKyJiH IgG, ABJISeTCS OPUTOOHOM
abdmHHaga xpoMaTorpadmsa c OeskoM A miam BeskoM G (CM., HalpUMep,
naTeHTH CHA 4801687 m 5151504) .

Ig-nomoBOHEIEe MOJIEKYJIEl M/MJIM MX CMeCH, IIOJIYUeHHHe CIocofaMu
B COOTBETCTBMM C HaACTOANMM KM300peTeHMeM, IPeOlouTUTEeJIbHO WUMelT
elelig%e) JIeTKYI ens . TaxkMMm oBpazoM, OOIIOJIHUTEJILHO
openycMaTpMBaeTCd CIoco® TIo M300peTeHMb, najiee  BRJIOUYAMUM
IpenocTaBJleHMe YKal3aHHOM KJIETKe-XO03AMHY MOJIEKYJIH HYKJIeMHOBOM
KMCJIOTH, KoIOupyimey ofmyin JeTrKylh lLelb. OHa IIpeOcTaBJisgeT cobon
JeTKy llelb, KoTopas chnocobHa o0pasoBHBATEH Iapy II0 MeHbIel Mepe
c IOBYMS  pPa3JIMUHBEMU TSKEJIHMA — LIeIlSMU, TeM caMeM oOpasyd
GYyHKIIMOHAJIEL HEE AHTUTEeHCBA3HBaKIMe IOOMEHE. OYHKIMOHAJILHEIM
AHTUTEeHCBA3HBaAIMY »OOMeH CcHocofeH CcrhHelndruueckM CBA3HBATLCH C
AHTUT'€HOM. [MpednouyTuTeJIBHO, VCIIOJIE3YIT  OfmyKn JIETKYK IlElb,
KOoTOopasd crnocobHa oO0Opa30BHBaTE IIapy CO BCEMM TSXKEJIEIMU LIEMIAMA,
NOJIYUEeHHEIMM  crnocobamMm IO M300peTeHUD, TeM CcaMelM @ of0pasysd
GYyHKUMOHAJIL HElE AHTUT'EeHCBA3HBaKIMe IOOMEHEL Tak, YTOOH

InpengoTepalaljioChkb HellpaBMJIBHOE CllapMBaHIe HeCOOTBETCTBYKIMNX
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TAXEJIHX U JIeTKUMX lierned. B OOHOM acllekTe VCIIOJNILE3YIT TOJILKO O0mue

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 [ABJSAeTCS UMIOSHTUUHOM. CymecTByeT
MHOXECTBO BapMAHTOB YKa3aHHOM JIeT'KOoM Lenu, I'IOe IIPUCYTCTBYIOT
My Tallin (meJjeuumu, 3aMeHH, BCTaBKUM) , KOTOPHE He OKa3HBaklT
CYIeCTBEHHOTO BJMAHMSA Ha OOpa30BaHMEe (QYHKIMOHAJIBHHX CBSA3HBAaKIMMUX
objlacTen. TaxkuMm obpasoM, Takme BapMaHTH Takxe CIIOCOOHH
CBA3EBATE pPa3JIMUHEE TMOKEJIHEe LelM M OO0pa30BHBATH QYHKIMOHAJEHEE
AaHTUTeHCBA3HBAaAKMME JOMeHH. TepMmH "oOmas Jerkas Lens", Kak
VCIIOJIE3YIT B paMkKax wu3obpeTeHmsa, TakuMmM oOpasoM, OTHOCUTCH K
JeTKMM 1LIelsaM, KOTOPHE MOTYT OHTH MIEHTUUHHEMM WM  VMEKT
HEeKOTOpHEe OTJAMUMA B aMMHOKMCIJIOTHOM TIIOCJedOoBaTeJIbHOCTM  IIPpU
COXPaHEHUM CHelMPUMUHOCTM CBSA3HBAHMA IIOJIYYEeHHOT'O aHTUTeJa I[I0CJe
obpaszoBaHMUA IIaph C TOXKEJOM lelblo. HanopuMmep, MOXHO IIOJYUUTL WM
HauTK JIeTKue ILellM, KOTOPHe He ABJARTCA MISHTUUHBMM, HO, TeM He
MeHee, ABJIATCSA GYHKUIMOHAJIBEHO SKBMBAJIEHTHEIMMA, HalpuMep,
BCJIEeICTBUE BHeCeHMHA u MCCIeloBaHn g KOHCEepBaTUBHEX
AMMHOKMCJIOTHHX  3aMeH U/WIXM  3aMeH aMMHOKMCJIOT B  00JacTax,
KOTOPHE He BHOCAT BKJala WM TOJBKO UYaCTHUUYHO BHOCAT BKJaI B
CrleuMdUUHOCTEL CBASHBAHUSA, KOI'Ia OHM CIapeHB C TSKeJION LeNbilo U
T.II. KomOuHallMsa  oINpenesieHHOM  ofmel JIeTKoM LelM U TakKux
OYHKIIMOHAJBEHO 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 NpennouTUTEeJIbEHO JIETKYD Lelb
SMOPUMOHAJIBHOTO TUIla, MNIPEenOloUYTUTEJIEHO PeapaHXMPOBaAHHYKL JIETKYID
LIenk Kalmna 5sMOpMOoHAaJIBHOTO  TUIla, HamboJiee TIIPEenIouYTUTEJIBHO,

PeapPaHXMPOBaAHHYIO JIETKYID ILIellb Kalllla 4YeJIOBeKa SMépMOHaHbHOPO THUIIa

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

AﬂhTepHaTMBHO KBaﬂM@MHMpOBaHHHﬁ ClielilnajimCcT MOXeT BH@paTb,
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B KauecTBe aJIbTepPHATUBE MCIIOJb30BaHMID o0O0mel JeT'KoW Lenou U OJIA
npenoTBpalleHU A HeIpaBUJIIBHOTO criapmMBaHmM A HECOOTBETCTBYIMX
TAXEJIHX W JIeTKMX Lellel, CcpelcTBa OJ4 BHHYXIeHHOTO o0pasoBaHMA
map Mexny TsSKeJIOM UM JIeTKOM Ilelblo, HallpMMep, TaKux Kak CpencTBa,
onmMcaHHele B WO2009/080251, W02009/080252 u/mmm WO2009/080253.
Hacrosmee wm300peTeHMe OTHOCUTCSH K HOBBM CKOHCTPYUPOBAaHHEM
CH3-momMeHaM, a TakXe K HOBHM KoMOMHalMaM MyTaumm CH3. Jo
HacToAmero mu3obpeTeHMS 3apsSKeHHBEe KOHTAKTHHE aMMHOKMCJIOTH 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
IoOxXomny, IIOCKOJIBEKY Telepb aMMHOKMCIJIOTH CH3, KOTOpEE SBJIAOTCHA
He3apsSKeHHHMM WMJIM HeWTpaJbHeMM B CH3 1Moo THIa, 3aMeHeHH
3apAXeHHBEIMM OCTaTKaMM. B 5STOM EBapMaHTe OCYIMEeCTRBJIeHMS B paMKax
HaCcToOAmeTo n300peTeHna He IPOUCXOIOUT 3aMeHEL KOHTAaKTHEIX
AMMHOKMUCJIIOT Ha AMUHOKMCJIO TH IPOTUBOIIOJIOXHOT'O 3ap4ana, a
[IPOUCXOOUT 3aMeHa He3apsaKeHHEX aMUMHOKMCIIOT CH3 Ha 3apaXeHHHES
AMMHOKMWCJIOTHL. 2TOT INOOXOnO 1o HacToAleMy MN300peTeHNIO
oBecrieunBaeT He TOJILKO crioco® 50beKTUBHOTO yHnpaBJIeHU A
ouMepuszaumerr nomMeHoB CH3, HO TakXe OH HUMeeT IIpPeuMylecTBO,
cocrTodlee B TOM, UTo coszmaeTcd 1o MeHbIIlel  Mepe OIHO
IOOIIOJIHUTEJIbHOEe Bapsal-3apsaloBoe  B3aMMOIOEeMCTBMEe Ha IIOBEePXHOCTU
KoHTakTa CH3. BBUOYy 2TOT0 IOOIOJHUTEJILHOTO 3apAd-3apsadoBOTO
B3aUMOIENCTBUSA IIOMMMO CYMEeCTBYIIMX 3apPAO0BEX I1ap Ha IIOBEPXHOCTHU
KoHTakTa CH3-CH3, 1uMepH IO M300peTeHMI, KaK [IpaBUIIO, SBJIAKOTCHA
BoJlee CTabMJIBHEMM I[I10 CpPaBHEHMK C IOUMepaMy OUKOTO THUIla (OUMep
IVKOTO TUIla ONpenelidioT kKak Oucneuupuueckurr I1gG (AB) Oes
MOIMOUKALMK crocoBammv MHXeHepur CH3 B HOPOTUBOIIOJOXHOCTE €TI0
poouTesIbCKMM TomMommuMmepam (AA wmam BB) ). BoJjiee TOTro, HEOXMIAHHO
cTajo BO3MOXHEIM  ellle QoJibliee yBeJIMUeHne OOJIN OOHOWM  WMJIU
HECKOJIBKUX MNPelNCTaBJANIMUX MKHTepeC Ig-TIOOOOHEIX MOJIEKYJI B CMeCH.
Kak omnmcaHO B HaCTOMAlleM OINMCAHMM BHIIe, CIOCOOE, W3BECTHHE B
OaHHOM obJjlacTH, oI NIperMyleCTBEHHOTO IpOoyLUMPOBaHUA

6MCH€LH/I®MLIGCKOI‘O aHTHTeJla, KakK IIpaBWJIO, BOBJIEKAKOT IMPOOYKILINMIO
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HEeKOTOPHX HeXeJlaTeJIbHHX OUMMEePHHX IIOOOUHEX OIPOIOYKTOB. Hampumep,
OOJIA TIPencTaBJAKIEr0 MHTepec OUCHeUMPUUEeCKOT'O aHTUTeJla IIpu
MCIIOJIE 30BaHUNU TEXHOJIOTUA "BEICTYII-B-I10JIOCTM" cocTaBJIgeT o
MeHbIIeM Mepe 87%, B TO BpeMsa Kak I[IOOXOI BJeKTpOoCTaTUUeCKON
VHXeHepUn, roe 3apsaKeHHHE KOHTaKTHEIE MOJIEKY JIBL 3aMeHST
aMVMHOKMCJIOTaMM IIPOTUBOIIOJIOKHOTO 3apdala, TakKXe IIPUBOIOUT K OOJIAM
BILJIOTH oo 96% (cMm., HalpuMep, IpUMeEp 11). CoBepmeHHO
HEeOXUIaHHO, aBTOPH  HaACTOAmMEIro  mM300peTeHMsa  YCIEeMHO BHECIIN
MyTallMM, KOTOPHE »HaJjiee IIOBHINAIT IOJI0 IpedcTaBJdolel MHTepec I1g-
nomoBHOV MOJIEKYJIEL B CcMecMu. Hamnpumep, B OpuMmepe 17 omomcaH crIocod
C VICIIOJIE 30BaAHUEM My Talui B COOTBETCTBUU c HaCTO AmMUM
n3obpeTeHUeM, I'Ie OOJIA MNPelCTaBJIAKIETO MHTepec OMCIelUndrnuaecKoI'O
aHnTuTeJa ObJla yBeJMueHa TakK, UToOb »OVMMEePHHY HOOOUHHEM IIPOOYKT
COBCEM He nonnaBalJics OBHapyXeHU B IOJIyUYeHHOM CMECH.
HecmnapeHHBE I[IOJIOBMHHEE MOJIEKYJIE, COCTOANMe TOJIBKO U3 eIMHUUHOM
TAXEeJION LelM, CIapeHHOW C ofmeM JeTKoM lLelbl, IPUCYTCTBOBAIM B
cCMecu B HeKOTOpOWM CTelleHM, OIHaKO OHM ABJATCHA pPe3yJbTaToM
HecBaJlaHCUPOBAHHOM DKCIPEeCCUM TIKEJIHX Leleld M MOT'yT OhTb 0e3
TpyOa OTIeJIEHH OT CMEeCU BSKCKJIO3MOHHOM XpoMaTorpaduen. TakKuMm
obpaszoM, C TIIOMOMBIK TaKMX MyTalMi B COOTBETCTBMM C HACTOAMVM
nzofpeTeHMeM MOXHO OOecClleuMBAaTL BHCOKYID IOJIO OucieumpmiecKon
Ig-nnogoBHOM MOJIEKYJIEL B OIHOM KJIeTKe II0 CYmecTBy ©0e3 IIpuMecey
OVMEPHEX TITOOOUHHX IIPOOYKTOB, UTO ABJAeTCS OCOOEHHO IIPUIOIHBM
IJIS M3TOTOBJIEHUS dapMalleBTUUESCKOM KOMIIO UM .

TakuM o00pasoM, OIMH IPedloUTUTEeJILHEY BapMaHT OCYIeCTBJIEHMUSI
HaAaCTOAmMETO n3o00peTeHns OTHOCUTCH K crocofy MOJIYUYEeHU S
reTepoIUMepPHOM  Ig-NomoOHOM MOJIeKYJIH M3 OOHOM  KJIeTKHU, rae
ykazaHHada Ig-rnonoBHas MOJIeKyJla conepxmuT nBa CH3-moMeHa, KOTOPHE
CriocoOHE 00pPa30BHBATEL I[IOBEPXHOCTL KOHTAKTa, IIpMUYeM VYKa3aHHHM
crioco® BKJOUYaeT OpeloCTaBJIeHMe B YKa3aHHOM KJIeTKe

a. IepBOM MOJEeKYJIE HYKJIEeMHOBOM KMCJIOTH, KoIupyomer 1-vio
comepxamy® CH3-moMeH MNOJIMIENTUIOHYK IEIb,

b. BTOpoW MOJIEKYJIE HYKJEMHOBOM KMCJOTEH, KOOMPYIIEeN 2-0
comepxamy CH3-moMeH MOJIMIIENTUIOHY LEIb,

Toe yKa3aHHas IepBas conepxamad CH3-OoMeH OJIUIIENTUIOHAS

ellb COOEepXnUT I10 MeHbIIeMn Mepe OIoHY 3aMeHny HeﬁTpaJ’IbHOI‘O
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aMMHOKMCJIOTHOTO OCTaTKa IIOJIOKUTEJIBHO 3apsSXeHHBEM aMUHOKMCJIIOTHEM
OCTaTKOM u roe ykasaHHasd BTOpada comepXxamas CH3-momMeH
IOJIMIIENTUOHAS Lelb COIepPXUT I[I0 MeHbBIEeM Mepe OOHY 3aMeHy
HeMTpaJlbHOTO aMMHOKMCJIOTHOTO OCTaTKa OTPpMLATENIBHO 3apSXKeHHBM
AMUMHOKMCJIOTHEIM OCTAaTKOM, IIPUUYEeM YKaB3aHHHM CHOoCOo® OOIMIOJIHUTEJILHO
BKJIOUAET CTaliuio KYJIbLTUBUPOBAHUA yKa3aHHOM KJIETKU-XO034AMHa U
obeclrieueHMUI BSKCIPECCUM YKaBaHHHX »OBYX MOJIEKYJI HYKJIEMHOBOM
KUCJIOTH M cBopa YyKa3aHHOM IeTepPOoIUMMepPHOM Ig-TIOmOOHOM MOJIEKYJIH
U3 KYJbTYPH.

YKaBaHHEM CIOoCOD MNPpelloUuTUTEeJILHO OOIOJIHMTEJILHO BRJIOUAET
CTamuion OpedoCTaBJIeHMS VKa3aHHOM KIeTKM-XO03fAMHa C MOJIeKYJIOoM
HYKJIEMHOBOWM KMCJIOTH, KOIOMpPyKmer ofmyn Jelkyo Ilelb, KoTopad
VMeeT IMPpeuMylmecTBa, KakK OINMCAaHO B HACTOANEM ONMCAHMM BHIIE.

BrIJIO omMcaHO, UTO aMMHOKMCJIOTH B IIOJIOXeHMM 366 omHoro CH3-
noMeHa ¥ B nojoxeHur 351 BToporo CH3-moMeHa HOpelCTaBISRT coBomn
napy KOHTAKTHHIX OCTATKOB Ha IIOBEPXHOCTM KoOHTakTa CH3-CH3, uTo
O3HayvaeT, YTO OHM PAaCIIOJIOXKEeHH IOCTATOUYHO OJMBKO IpyIl' K IOpyry B
TpexMepHOM KoHopMalMM IIOoJIydeHHOM Ig-NomoOHOW MOJIEKYJIE, UYTOOH
OHM OBJIM CIHOCOOHE B3aMMOOEMCTBOBATE IOpyI' C IOpyroM. TakKuMm
obpaszoM, mnepeBuM CH3-moMeH OpellouTUTesIbHO OyIleT o00pas0BHBATH
napy co BTOpbeM CH3-IOMeHOM.

B oOHOM BapMaHTe OCYMeCTBJIeHMA TpeoHMH (T) B HOJIOXeHUM 366
nepBoro CH3-moMeHa 3aMeHeH IIepBOM 3apsSKeHHOM aMMHOKMCIIOTOW, U
JevumuHa (L) B noJoxeHuu 351 BToporo CH3-momMeHa 3aMeHeH BTOpPOM
3apsSKeHHOM  aMMHOKMCJIOTOM, Ioe yKa3aHHBEe TIepBasgd M  BTopasd
3apsSKeHHHEe KUCJIOTHE MMET I[IPOTHMBOIIOJOXHEIM 32apdnd. EcCIM [IepBHM
comepxamuit CH3-OoMeH TIMIOJMUIIENTHI, KOTOPHM COOEPXUT 3apsKeHHLM
OCTAaTOK B TIIOJIOXeHUM 366, IONOJHUTEJLHO COIEepXUT BapuadeibHBMN
IOMeH, KOTOPHM ofjJamaeT CHelMIMUHOCTBLID K aHTUTeHy 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 0O0pas3OBHBaTLCA OucHeumdpnueckue Ig-—
[IONOOHEIE MOJIEKYJIEL CO ClHeuuMduuHOoCTh K AB. Taxkum obpasoM,
OOIIOJIHUTEJIEHO npenycMaTpmueaeTCcs crioco® B COOTBETCTBUU C

HaCTOAIMM I/IBO@peTeHMeM, roe YKasaHHOe CpelCTBO IJIA
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IPenIouTUTEeJIbHOTO of0pas0oBaHua IIap MexXxOy YKa3aHHEMM 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 aMMHOKMCJIOTOW ¥ 3aMeHOM JeMlMHa B IoJoxeHum 351
YKa3aHHOTO 2-T0 VI 4-10 CH3-pmoMeHa BTOPOM 3apaKeHHOM
aMUHOKMCJIOTOM, Iroe yKa3aHHBEe TIepBasgd M BTopasd 3apsXeHHHEe
AMUHOKMCJIOTH MMET IPOTHBOIIOJIOKHEM 3apsaln.

OOHOM MNPenlouTUTeJILHOM KoMOMHALIMel MyTaluli B COOTBETCTBUU
C HacToAmMM M300peTeHMeM ABJIAETCS 3aMeHa TpeoHMHa (T) JM3MHOM
(K) B noJjgoxeHum 366 mepBoro conepxamero CH3-moMeH ODOJMIENTUIA,
KOTOPHEM HOOMNOJHUTEJLHO COINEePXUT BapuabesIbHHM IoMeH (Haopumep, CoO
crieuMdUUHOCTRIO A), M 3BaMeHa JeMiuHa (L) achoaparMHOBOM KMCJIOTOM
(D) B nojgoxeHumm 351 BTOporo conepxamero CH3-moMeH MOJMIENTUIA,
KOTOPHEM HOOMNOJHUTEJLHO COINEePXUT BapuabesIbHHM IoMeH (HalpuMmep, CoO
CIIEeUMPUUHOCTEIO B). 9TO oBo3HavamnT Kak [IapHYy MY T allo
T366K/L351’D. Kak OOBLACHEHO BHIIE, COOOMAaJIOCh, UYTO aMMHOKMCJIIOTH
B IIOJIOXeHMM 366 omHoro CH3-moMeHa M B HOJIOXeHMM 351 BTOPOTO
CH3-moMeHa ABJAITCA I[Iapo¥ KOHTAKTHHEHX OCTATKOB Ha IIOBEPXHOCTHU
KOoHTakTa CH3-CH3. JM3MH, KOTOPHM BHEeCeH B IOJIOXKeHMe 366, U
acriaparmMHoBas  KUCJIOTa, BHeCeHHasd B IIOJIOXeHUEe 351, VMeT
IIPOTUBOIIOJIOXHEE 3apAanH, Tak uTo 2TU AMMHOKMCJIO T
DJIEKTPOCTATUUECKM OPUTATMBAKRTCA IPyTI K IOpyry. TakuMm ofbpa3oM,
nepBel CH3-OOMeH IMIPellouTUTeJIbHO NpUTATMBaeT BTopo¥ CH3-mowmeH,
¥ IperMymeCcTBEeHHO o00pas’3yionTca 1g-NnoloOHBEEe MOJIEKYJIE, COIOepXallye
nepBel CH3-mOMeH, cCoIepXamui JMU3MH B TOJIOXeHUM 366, ClapeHHBEN
co BTopkM CH3-moMeHOM, CcoOIepXallMM aclapalMHOBYK KUCIOTY B
noJjioxeHur 351. EciaM T[OepBHM comepxamuii CH3-OOMeH [NOJMIENTHUI
obJjlamaeT CIHeUMOMUHOCTBLID K aHTUTeHY A, UM eCJM BTOPOM coIepXxallui
CH3-momMeH noJjunenTtun objagaeT COHeUMPMUHOCTBI K aHTUIeHy B,
IpeMyIeCTBEHHO 00pal3yrnTcsa Oucrneumpuueckre Ig-romoOHBE MOJIEKYJIB
co crneumpmuHocTrr "AB". CilenyeT OTMETUTB, UYTO B HEKOTOPHX
BapMaHTax OCYIECTBJIEHUSA CIeUUMPUUHOCTE BapuabeJIbHEX MOOMEHOB Kak
yKasaHHOMW I[IepBOM, TaK UM YyKasaHHOM BTOpOM comepxammx CH3-moMeH

TTOJINIIEIITVM I HEIX ernem MOXeT OBITE OHMHaKOBOﬁ, uTo IIpmBOONUT K
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0Bpa30BaHMK MOHOCIEUUIUUECKUX Ig-TIOOOOHEIX 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 CYMEeCTBYWIMUX B3aMMOIEMCTBUM 3apSXeHHBX aMMHOKMCIIOT. 3TO
paHee He OBJIO OIMCAaHO WMJIM OpelJioxeHOo. TakmMm obpasz3oM, OIOMH
acrexkT wmus30obpeTeHMA IOpeldycMaTpuMBaeT crIoco® B COOTBETCTBUM C
HacTosAmyMM M300peTeHMeM OJg IIOJIyUeHMS TIIO MeHblleM Mepe »OBYX
Pa3JIMUHEIX Ig-TIOOODOHEX MOJIEKYJI M3 OOHOM KIeTKM-XO034dMHa, TIOe
yKazaHHasa l-asa conmepxamasd CH3-OoMeH MOJIMIIENTUMIOHAS Lellb COOEPXUT
aMMHOKMCJIOTHY® 3aMeHy T366K, M ykKazaHHad 2-ad colepxamas CH3-
IOOMEH TIIOJIMIIENTUOHAA ILellb COIEePXUT aMUHOKMCIIOTHYIR 3aMeHy L351D.
OOMH BapMaHT OCYIEeCTBJIEHMA OTHOCHUTCH K CHIOCOOy TIOJy4UYeHUA
TeTepoIMMepHOM Ig-MomoOHOM MOJIEKYJIE M3 eIVMHUMUHOM KJIeTKM, IOe
yKazaHHasa Ig-nmomoOHasd MOJIeKyJla conepxmT nBa CH3-momMeHa, KOTOPHE
CriocoOHE 0O0pa30BHBATEL I[IOBEPXHOCTEL KOHTAKTa, IIpMUYeM VYKa3aHHHM
crioco® BKJOUaeT NpeloCTaBJIeHMe B YKa3aHHOW KJIeTKE:

— TIepBOM MOJIEKYJIEl HYKJEMHOBOWM KMCJIOTH, KoIuUpyklmen 1-vio
comepxamyio CH3-moMeH NOJIMIIENTUIOHYH Lelb, "

- BTOPOM MOJIEKYJIH HYKJIEMHOBOM KMCJIOTH, KoOupyIel 2-Vio
comepxamyrn CH3-IoMeH MNOJUIENTUIHYK Lelb,

Ioe YyKa3aHHas IepBas comepxamasa CH3-moMeH DOJMIIENTHMIHAS
Ielbk COOEePXMT aMMHOKMCIIOTHYI 3aMeHy T366K ¥ TOe yKasz3aHHAaA
BTOpasd comepxama s CH3-momMeH IOJIMIIENTUIHA S 1enb COOEepPXUT
AMMHOKMCJIOTHYIO 3aMeHy L351D, IprdeMm yKa'3aHHLM crioco®
OOIOJIHUTEJILHO BRJIOUAET CTaOMio KYJLTUBMPOBAHMA YKAa3aHHOM 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 cocraBJjideT MeHee %,
IPenlIouTUTEeJIbHO MeHee 2%, 0DoJiee IMPelllOUTUTEJIbHO, MeHee 1%, wWiu,

HauboJiee npenriouyTrTeJIbHO, T'oe IIpMMeCHr IT'OMOIOVMepOB IIO CyHeCTBY
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oTCyTCTBY®RT. TakmM o6pa30oM, B OIHOM BapMaHTe OCYIECTBJIEHUA
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%, ¥ Haubojiee MNPedlNoUTUTEJIBHO IIPVMMEeCH
TOMOIVMEPOB IIO CYIEeCTBY OTCYTCTBYIT, IIpHMUeM YKaB3aHHBNM CcIIocod
BRJIIOUAET IIpeloCTaBJIeHMe B YKa3aHHOM KJIeTKe:

- TIIepBOM MOJIEKYJIEl HYKJIEMHOBOM KMCJIOTH, KoIupylmelr 1-vio
comepxamy CH3-moMeH MNOJIMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOM KMCJIOTH, KOIMUpyHIeMr 2-Vio
comepxamy CH3-moMeH MNOJMIENTUIHYK IEMb,

Tne YyKa3aHHas TIepBas conepxamad CH3-DoMeH DOJMIIENTUIHAS
IIEME COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ 1TOme ykKas3aHHaA
BTOpPAasAd coepxama s CH3-nmomMeH [NOJIMIEeNTHUOHAa g LIerb COIEePXUT
AMMHOKMCJIO THYIO 3aMeHy L351D, [IpUYeM yKa3aHHHM’ crioco®
OOINOJIHUTEJILHO BRJIOUAET CTaOMio KYJbLTUBMPOBAHMA YKa3aHHOM KJIETKU-—
XO03fAMHa U  O0ecClleueHMSa  DKCIPeCCHMM  yKa3aHHBX [OBYX  MOJIEKYJI
HYKJIEMHOBOV KMCJIOTH M cfopa VYKa3aHHOM TIeTepoauMepHou Ig-
IOOOOHOW MOJIEKYJIH M3 KYJIbLTYPH.

[IpennouTmTesIbHO, IIpeOyCMaTpMBaeTCd CIOCOO B COOTBETCTBUU C
HacToSmMM M300peTeHMeM nOJg TIIOJIYUeHMS TIIO MeHbllel Mepe IOBYX
PasJIMUHEIX Ig-TIOOOOHHEX MOJIeKyJI, WJIM CIoco® B COOTBETCTBUM C
n30bpeTeHreM OJIA IIOJIYyUeHUS TeTepoamMMepHoOM Ig-nomoBHOM MOJIEKYJIH,
Ioe YykasaHHad IepBasa colepxamas CH3-moMeH TMIOJUIIENTHMIOHASA ILelb
OOIOJIHMTEJIBHO COOEPXUT aMMHOKMCJIOTHYK 3amMeHy L351K. Kpome ToTO,
IpenrnouTUTeJIbHO, UYTOOHE YyKasz3aHHad BTopasd conepxamas CH3-momMeH
[IOJIMIIeNTHOHA I LIEeNb OOIOJIHUTEJIBEHO comepxala AMVHOKMCJIOTHYIO
3aMeHy, BHOpPaHHYI M3 TPYIIH, cocTodamer m3 Y349E, Y349D m L363E.
HamboJjiee NpellnouTUTEJIBHO, YyKa3aHHasd BTopasa colepxamas CH3-momMeH
MIOJIMIIENTUIOHAS 1elb IOMNOJIHUTEJBEHO COINEPXUT aMMHOKUCIIOTHYKR 3aMeHYy
L368E.

TakuMm o0Opa30oM, B IIPEOlNOUTUTEJIEHOM BapMaHTe OCYIEeCTBJIIEHUS
YIIOMSAHYTEHEe Bbole MyTaluu T366K/L351’D B COOTBETCTBUM C HACTOAIMUM

nz3obpeTeHreM majlee KOMOMHMPYIT C 3aMeHOM JIeMlMHa (L) Ha
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TJIyTaMMHOBYK KucjoTy (E) B nojoxeHmum 368 BToporo CH3-momeHa.
Ee, Halnpumep, oBo3HavamnT Kak MyTalnsa T366K/L351"D,L368"E
(OO0HAKO TakKXe BO3MOXHE aJIbTepPHaTUBHEE CIIOCOOE OOO3HaueHUH,
Takre kak T336K/L351D-L368E wmim T366K/L351D,L368E wmim T366K -
1L351D,L368E). Kak nokaszsaHO B IpuMepe 17, BHeCeHMe DTOM MyTaluM
B COOTBETCTBMM C u300peTeHMeM B IIepPBHM colepxamurt CH3-moMmeH
IIOJIMIIEIITUI CO CIeUMIUUHOCTBLI0 K AaHTUIeHYy A, ¥ BTOPOM CcoIepXalmi
CH3-moMeH MNOJIMIENTUI CO CHelIMIMUHOCTBI K aHTUITeHYy B OpMBOOIMUT K
0ocoB®eHHO BEHCOKOM moJjie Oucrnelumdmueckmux Ig-MOOOBHEX MOJIEKYJ C
OBOMHOM CIHeUudMUHOCTBID K AB. C IIOMOMLID STOM Haph MyTaluM CTaJlo
BO3MOXHEIM I[IOJIyUeHMe OUCHeluPUUeCKOTO aHTHUTeJla ©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-nnomoBHasda
MOJIeKYJIa comepxuT nBa CH3-moMeHa, KOTOPHE CIOCOOHE OOpa30BHBATH
[IOBEPXHOCTL KOHTAaKTa, M TIe IIPUCYTCTBMEe IIpUMMecel TOMOIVMEPOB
coCcTaBJigeT MeHee 5%, NIPenIouTUTEeJIbEHO MeHee %, BoJiee
[IPenlIouTUTeJIbHO MeHee 1%, U, HauboJiee IIPEeOloOUTUTEJIEHO, IIPUMECHU
TOMOIVMMEPOB IIO CYHEeCTBY OTCYTCTBYIT, IIpHUYeM YKas3aHHHBNM CII0CcCoD
BKJIIOUAET INpeloCTaRBRJIeHMe B YKa3aHHOM KJIETKE:

- IIepBOM MOJIEKYJIH HYKJIEMHOBOM KMCJIOTH, KoOoupyiomer 1-vio
comepxamyl CH3-moMeH MNOJMIENTUIOHYH lLelb, U

- BTOPOM MOJIEKYJIEl HYKJIEMHOBOM KMCJIOTH, KOIUpyIelr 2-Vio
comepxamyo CH3-moMeH MNOJMIENTUIHY Lelb,

Toe YyKa3aHHasa TIepBas conepxamad CH3-goMeH DOJMIIENTUIHAS
eIk COOEPXMUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T©TOme ykKas3aHHAaA
BTOpPAasd comepXxalasa CH3-momMeH MOJIMIIENTUIHA S LIerb COIEepPXUT
AMMHOKMCJIOTHEIe 3aMeHH L351D u L368E, mOpuueM YKa3aHHHM CIIOCOD
OOINOJIHUTEJILHO BRJIOUAET CTaOVio KYJLTUBMPOBAHMA YKa3aHHOM KJIETKU-—
X03AMHa ¥ ofecrneuyeHMSa  BKCIPEeCCHMM  yYKa3aHHBEX JIBYX  MOJIEKYJI
HYKJIEMHOBOWM  KMCJIOTH ¥ cbopa VKa3aHHOM TIeTepoauMepHoOM Ig-
IOONOOHOM MOJIEKYJIE U3 KYJIbTYPH.

B IOpyroM IpPelllOoUuTUTEJIEHOM BapMaHTe OCYIEeCTBJIEHUSA TPEeOHUH
(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 Tupo3uH (Y) BaMeHeH TJIYTaMMHOBOM KMCJIOTOM
(E) B IOJIOXeHMM 349 ykaszsaHHOTO BToporo CH3-pmoMmMeHa. 310,
HamopuMmep, o6o3HavalnT Kak MyTaumusa T366K/L351'D,Y349’E, oOHaKO
oIpyTue  CHocoOel oB0O03HaueHMd DTUX MyTaluul MOTYT  BKJIOUYATEH,
HampuMmep, T366K - L351D:Y349E, wmum T366K/L351D,Y349E maIM OpPOCTO
T366K/L351DY349E. OcTaTok Y349 4BJIgeTCS COCEeIHMM OCTAaTKOM IJId
ocTaTka B  IIOJIOXKEHUU 351, KOTOPEIM  MOXeT  YyuacTBOBATb BO
B3aMMOIEMCTBUAX OMMEPOB. B COOTBEeTCTBMM C HaHHEMM 1n Silico,
Y349E cnocofbcTByeT CTabMJIBHOCTM TeTepolrMepa (BoJsiee  HUBKME
nokasareym in silico), a Takxe pmecrabuimMs3aumm MoHOoOMMepa (BoJiee
BHICOKMeE IoKaszaTeJsiM in silico) w© 1DJyTaMuMHoBas kucjgora (E) B
noJoxeuuu 349 sgpisgercda 0OoJiee OJIATONPUMATHOM, UeM aclaparvHoBad
kucyjoTa (D). TaxkumMm o6pasoM, BHeCeHMe BTOPOM aMMHOKMCJIIOTHOM
3aMeHH BO BTOpPOM comepxammui CH3-moMeH IOJIUIIEN T, yxe
comepxamui AMMHOKMCJIO THYIO 3aMeHy B [1OJIOXEHUN 351, najiee
CIIOCOOCTBYET TeTEPONVMMEPU3ALNMA .

OcoBeHHO MNPeldlouTUTEJILHEM BapuMaHT OCYMeCcTBJIeHUS, TaKuM
oBpasoM, OTHOCUTCHA K CHOCODY [OJYy4YeHMs TeTepoluMepHOM Ig-
nomoBHOM MOJIEKYJIH M3 eIMHMYHOM KJIeTKM, TIOe YyKasaHHasd I1g-
nonobHas MOJIEKyJla conepXxuT nra CH3-moMeHa, KOTOPHE CIOCOOHE
00pas30BHBATE I[IOBEPXHOCTEL KOHTakKTa, M I'Oe IIPpMMEeCH T'OMOIVMEPOB
cocTaBJIgT MeHee 5%, O0oJiee MNpellloUdTUTEJILHO MeHee 2%, eme 0OoJiee
OpPenrnouTuTeJIbHO  MeHee 1%, u HauboJiee HOPEenIouTUTEJILHO  IIO
CYmeCcTBY OTCYTCTBYIOT, IprueMm yKasaHHBM croco® BKJIOUAET
IpenocTaBJIeHMe B YKa3aHHOM KJIeTKe:

— TIepBOM MOJIEKYJIEl HYKJIEMHOBOM KMCJIOTH, KoIupylmelr 1-vio
comepxamy CH3-moMeH MNOJIMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOM KMCJIOTH, KOoIMUpyHIeMr 2-Vio
comepxamy CH3-moMeH MNOJMIENTUIOHYK IElb,

Tne YyKa3aHHas TIepBas conepxamad CH3-DoMeH NOJMIIENTUIHAS
IIEME COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T1Tme ykKas3aHHaA
BTOpPAasAd colepxama s CH3-nmomMeH MMOJIMIIENTUIHA S 1ernb COOEPXUT
AaMMHOKMCJIOTHEIe 3aMeHH L351D um Y349E, mnpuueM YKa3aHHHM CIIOCoD
OOIOJIHUTEJILHO BKJIOUAET CTaAOM0 KYJIbLTUBMPOBAHMA YKa3aHHOM KJIETKU-—
XO03fAMHa U  oO0eclleueHMSa  DKCIPeCCUM  yKa3aHHBX [OBYX  MOJIEKYJI

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

B OpyroM MNOpeldlouTUTEJIbHOM BapMaHTe OCYIeCTBJIeHUS TPeOoHUH
(T) BaMeHeH Jm3MHOM (K) B [HOJIOXeHMM 366 mnepsoro CH3-moMeHa u
JemumH (L) BaMeHeH achapalMHOBOM kucJoTou (D) B moJjgoxeHmm 351
BTOpOTO CH3-moMeHa, M TUPO3MH (Y) BaMeHeH IJIYTaMMHOBOW KMCJIOTOM
(E) B noJjyoxeHur 349 ykasaHHOTO BToporo CH3-momeHa, u JenumH (L)
3aMeHeH IJIYTaMMHOBOM KucjoTro (E) B HoOJIOXeHMM 368 yKasaHHOTO
BTOPOTO CH3-momMeHa. 3TO oBo3HavamnT Kak My Talmg
T366K/L351’D,Y349'E,L368'E. Iea ocTaTka Y349 u L368
opencTaBJgoT Ccobol  oCcTaTKH, KOTOPEE MOTYT VYUYacTBOBATHL BO
B3aMMOIEMCTBUAX OMMEPOB. B COOTBeTCTBMM C HaHHEMM 1n silico,
Y349E wm L368E crnocofbCcTBYyRT CTabMIBHOCTM TeTepomuMmepa (OoJee
HMBKMEe IIoKaszaTedr Iin silico), a Takxe pecrTabwiMs3aluuy OrMmepa BB
(BoJlee BHICOKMe IokKaszaTeJM 1in sSilico), M TJYyTaMUMHOBaASg KUCJIOTa
(E) B noJyioxeHMax 349 um 368 gBjsgeTca OoJjiee OJaTONpUATHOM, UeM
acrnaparmHoBasg kucjoTa (D). TaxuMm oOpa3oM, BHeCeHMe BTOPOM U
TpeThbel aMMHOKMCJIOTHOM 3aMeHH B B-lelb, KoTopad YyXe COIepXUT
aAMMHOKMCJIOTHYIO 3aMeHy B IIoJIoXeHuMM 351, majlee cCIocobCcTByeT
TreTepomomMepmzaummu. TakuMm o0OpasoM, OCOBEHHO TIPEenIOUTUTEJIbHBIN
BapMaHT OCyHMeCTBJIEHU I OTHOCHUTCH K criocoby IOJIyUYeHMU S
TeTepoIUMMepHOM Ig-NOoOoOHOV MOJIEKYJIH M3 eIMHUUHOM KJIeTKM, TIOe
ykaszsaHHad Ig-mnomoBHas MOJIEKYJIa comepxuT OBa CH3-moMeHa, KOTOPHE
CriocoOGHE 00pPAa30BHBATL I[IOBEPXHOCTEL KOHTAKTa ¥ I'IOe IIPUMECH
TOMOIVMMEPOB COCTAaBJIAT MeHee 5%, 0OoJjlee MNpPelnlouUTHUTEJSILHO MeHee
%, eme BoJee IpenlouTUTEeJIbLHO MeHee %, u HauboJee
OpennouTuTeJIbHO IO CYMeCcTBY OTCYTCTBYIOT, opuyueM  yKa3aHHBEMN
crioco® BKJOUaAeT NpeloCTaBJIeHMe B YKa3aHHOW KJIeTKe:

— TIepBOM MOJIEKYJIEl HYKJEMHOBOM KMCJIOTH, KoIupylmer 1-vio
comepxamy® CH3-moMeH MNOJIMIENTUOHYK Lelb, U

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

TIe VYKa3aHHasa IepBad comepxamas CH3-moMeH DOJUIIENTUMOHASA
LIENE COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ THme ykKas3aHHad
BTOpas comepxamasd CH3-moMeH IIOJIUIIeNTUOHA S 1ernb COOEPXUT
aMMHOKMCJIOTHEe 3aMeHH L1351D, um Y349E, m L368E, npuueM YyKa3aHHHM

Croco® OONIOJIHUTEJIbHO BKJIIUAET CTaIuio KYJIETUBUMPOOBaHMA 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 MNOPpeldloudTUTEJIbHOM BapMaHTe OCYIEeCTBJIEHUSI TPEeOHUH
(T) BamMeHeH JusuHOM (K) B noJioxeHunM 366 mnepBoro CH3-moMeHa, u
JemimH (L) 3samMeHeH Jm3mMHOM (K) B 1nojoxeHuMm 351 yKasz3aHHOTO
nepeoro CH3-momeHa, M JeluuH (L) BaMeHeH acllapalMHOBOM KMCJIOTOM
(D) B noJioxenur 351 BToporo CH3-pmomeHa, M JeruuH (L) 3amMeHeH
TJIyTaMMHOBOM KucjoTou (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
IokasaHo B paszejyie "llpuMmepw”". Takxke C TIIOMOMBLID 2TOM MyTalluU
cTajJo BO3MOXHEIM NIOJIyU4eHue OUCTIelnPUUECKOTO aHTUTeJIa Des
oBpa3oBaHMAa KaKoTro-JmMOO Iongjawnmerocd OOHapyXeHMK KOJMUYeCcTBa
ToOMOIVMMepPOB. Takum oOpasoM, HOOMNOJIHUTEJIBHO IIpelyCMaTpUMBaeTCs
crioco® MOJIYUYEHU A reTepoIMMepPHOM Ig-nomo6HOM MOJIEKYJIBL us3
eIVHUUYHOM KJIeETKM, T'Ie VYKa3aHHas Ig-momoBHas MoJieKyJla COIOepPXUT
nsa CH3-momMmeHa, KOTOPHE  CIOCOOHE O0pasO0BHBATE IIOBEPXHOCTH
KOHTakTa, W I'IOe IpUHMeCHM TOMOOUMEPOB COCTAaBJIAKT MeHee 5%,
OPEennouTUTEJIbHO MeHee 2%, O0oJiee NPenlouyTHUTEJIbBHO, MeHee 1%, wu,
HamboJjiee NPellouTUTEeJILHO, IO CYIDEeCTBY OTCYTCTBYT, IpuyeM
YKasaHHBM CcrIoco® BKJOUAET IIpeldoCTaBJIeHMEe B YKa3aHHOM KJIeTKe:

- TIIepBOM MOJIEKYJIEl HYKJIEMHOBOM KMCJIOTH, KoIupylmer 1-Vvio
comepxamy CH3-moMeH HNOJMIENTUOHYH Lelb, U

- BTOPOM MOJIEKYJIEl HYKJEMHOBOM KMCJIOTH, KOIMUpyIEeMr 2-VIio
comepxamy CH3-moMeH MNOJIMIIENTUIHY ILElb,

Toe YyKa3aHHasa IepBas comepxamasda CH3-DoMeH DOJMIIENTUIHAS
IIEE COOEPXUT aMMHOKMCIIOTHYK 3aMeHy T366K ¥ T©TOme yKas3aHHAaA
BTOpPAasAd comepXxala s CH3-nmomMeH IIOJIUIIeNTUOHAa S 1elb COOEPXUT
AMMHOKMCJIOTHEIe 3aMeHH L351D u L368E, OpuueM YKa3aHHHM 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 OIPpYyT'OM IIpedlIOUTHTEeJIEHOM BapraHTe OCYHeCTBJIEHMA TPEeOHNMH
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(T) 3amMeHeH Ha Jm3uH (K) B noJjoxeHunm 366 rnepeporo CH3-moMmeHa, M
JemumH (L) 3amMmeHeH JmsuHOM (K) B noJjioxeHmm 351 yKaszsaHHOTO
nepsoro CH3-momeHa, u JenuuH (L) 3aMeHeH aclapalMHOBOM KMUCJIOTOMU
(D) B nojgoxeHum 351 BTOpOorTOo CH3-moMeHa, ¥ THMpO3MH (Y) 3aMeHeH
acrnaparmMHOBOM kKucJoToM (D) B noJjioxeHur 349 ykKaszaHHOTO BTOPOTO
CH3-moMeHa, ¥ aprmHMH (R) 3aMeHeH aclaparlMHOBOM KucJjoToM (D) B
noJjioxeHum 355 ykaszsaHHOTO BTOporo CH3-momeHa. 9To o6o03HaualT Kak
My Talmnsa T366K,L351K/L351'D,Y349’D,R355’D. [Tapa T366K-
L351K/L351’D-Y349’D MOXeT OBITH Oajlee  yJyulleHa TIIOCPpelCTBOM
MyTaumm R355’D B B-lenu, UyTO IPUBOOMUT K  0OoJiee  BEHCOKOMY
noxkasareym BB in silico, HO TakxXe IokasaTeyb AB 1in silico
ABJISETCH HECKOJIbEKO 0oJiee BECOKMM. TakumM oOpasoM, OOIMOJHUTEJBHO
openycMaTprMBaeTCsa CHoco0 IIoJIyueHud TeTepoauMepHoM Ig-nomo®HoM
MOJIEKYJIH M3  eIMHMUYHOM  KJIeTKWH, Toe yKasaHHada Ig-nomobHasa
MOJIeKyJla comepxuT nBa CH3-moMeHa, KOTOPHE CIOCOOHE OOpa30BHBATH
[IOBEPXHOCTL KOHTakKTa, M TI'IOe IIpuMecHs TOMOIMMEPOB COCTAaBJIAIT
MeHee 5%, BoJiee NIPennouTUTEJIBEHO MeHee 2%, elne BoJiee
OpennouTUTeJIbHO  MeHee 1%, M HauboJiee  IIPEenIouTUTEJIBHO  IIO
CYIeCcTBY OTCYTCTBYIOT, IprydeM yKasaHHBEM crioco® BKJIOUAET
IpenocTaBJIeHME B YKa3aHHOWM KJIETKE:

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

- BTOPOM MOJIEKYJIEl HYKJIEMHOBOM KMCJIOTH, KOIUpyIeMr 2-VIio
comepxamyo CH3-moMeH MNOJIMIIENTUIHYH Lelb,

Toe YyKa3aHHas IepBas conepxamasda CH3-moMeH ODOJMIIENTHIHAS
ek COIOEPXUT aMMHOKMCIIOTHEEe 3amMeHel T366K m L351K, wm 1Oe
yKaz3aHHasa  BTopasd comepxamas CH3-gmoMeH  IOJIMIIeNTUOHAad  Ilelb
COIEepPXUT aMMHOKMCJIOTHEEe 3aMeHm L351D, m Y349D, m R355D, npuuem
YKasaHHBEM CIIoCco® OOMNOJIHUTEJLHO BKJYAeT CTaluio KYJbTUBUPOBAHMUI
yKasaHHOM KJeTKM-X03faMHa U obecleueHMs BKCIOPeCcCUM YKa3aHHBX
OIBYX 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 IIPeOlouTUTEeJIbHHX CpPpelCcTB OJIA
[IperMylIle CTBEHHOT'O obpasoBaHMAa nap, UyTOOH [IOJIYUUTH Jmoo

reTepoIVviMepPH., BjiZiele! I'OMOIOVMEPEI .
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Tabmauia B
KoHcTpyKLMA [TpennouTuTesIbHO
Samenu AA B CH3
# oBpasyeT Iape C
- (OUMKMM TUII) - IUKU TUII
E356K, D399K 1 Koncrpykumsa 2 wmau 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 KoHcTpykIIMA 6
Koncrpykumsa 63, 69, 70,
T366K 43
71, 73
L351D 63 Koncrpykuma 43, 68
Koncrpykumsa 63, 69, 70,
T3606K, L351K 68
71, 72, 75
L351D, L368E 69 Koncrpykumsa 43, 68
L351E, Y349E 70 Kouncrpykumsa 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 npenycMaTpUMBaeTCsd 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
oBpa30oBaHMA INap MexXIy YKa3aHHBEMU 1-HM UM 2-HM colepXxamumy CH3-
IOOMeH [IOJIMIIENI T I aMI, n/ i YKasz3aHHHE CpencTBa oJis
IpeMymeCTBEHHOTO 0O0pas0oBaHUAa IIap MexXxIy YKa3aHHEMM 3-UMM M 4-HM
comepxamymM CH3-moMeH TIOJMUIIENTUMIAMM COoIepXaT IO MeHbIeM Mepe
OoOHY koMOMHaLMIO MyTallui, KakK I[pencTaBJIeHO B Tabimie B.
[lpennouyTmTeJIbHO, YKaz3aHHHE cpencTea OoJis [IperMylle CTBEHHOT'O

oBpa30oBaHMA IIap MexXOy YKa3aHHBEMU 1-BM U 2-BM colepxamymu CH3-
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IOIOMeH IMOJMIENTHIaMM U YyKa3aHHBEe CcpelcTBa OJ4 IperMyleCTBeHHOTO
oBpa30oBaHMA IIap MexOy YyKa3aHHEMM 3-M UM 4-eM colepxammmm CH3-
IOOMeH IMOJIMIEeNTHIaMM coIepXaT II0 MeHblley Mepe »OBe KoMOMHAaLUM
MyTaluMi, Kak OpedcTaBJIeHO B Tabiuie B.

HacTosamee wmz300peTeHMe TaKXe OTHOCHUTCS K HOBEM KOMOMHALMAM
MyTauut CH3, C KOTOPEIMM CTaJIO BOBMOXHHEM IIOJIYUMTH CMeChb IIO
MeHbIIelM Mepe IOBYyX MOHOcHeUUdUUuecCKux Ig-TIOOOBOHEX MOJIEKYJI B
eIVHUYHOM  KJIeTKe, roe InOpuMmecyu  Oucnelumdrmueckmx  Ig-IOHOOHHIX
MOJIEKYJI COCTaBJAKT MeHee b%, MNpeOnouTUTeJSIbHO He ©OoJiee ueM 2%,
eme OoJlee MNPelNouTUTeJIbHO MeHee 1%, M HauboJiee NPearnoudTUTEJIBHO,
1o CYIecTBY OTCYTCTBYIOT. ST  MyTaluuMM B COOTBETCTBUU C
nz3obpeTeHreM, TakuM o00pasoM, ABJILTCAI O0COOeHHO MIPUIOIHEMM IJIA
IIOJIYUEeHMS CMeCH MOHOCIeUMdMUecKkMuxX aHTUTeJI, KoTopas, HalpuMmep,
ABJISAeTCHA IIpeMMyIeCTBEeHHOM, KoTI'Ja ABJIAeTCH XKeJaTeJIbHBIM BHECOKUM
YPOBEHD CIIBaHU I OIBYX UIOEeHTUUHBIX MOJIEKYJI-MUIIeHeN, KoTma
IJIOTHOCTEL AaHTUTEeJI Ha KJIeTKaxXx—-MMIIeHSX HOOJIKHa OHTL IJOCTaTOUHO
BHICOKOM, UYTOOB MNPMBJIEUL oOlpelesieHHBEe »0OeKTOopHEe (QYHKLUUM, TakKue
Kak oOlloCcpelyeMHl KOMILJIEMEeHTOM JIM3UC ONYyXOJIEBOM KJIETKM, WU
KoT'Ia IOBEe MMUIIEHM PAacCIOJIOXEHH CJMIIKOM IaJleko IpyI OT OpyTra, Tak
UYTO OHM He MOTYT CBSA3HBATLCA OIHMM OWCIEeUMPUUECKMM aHTUTEJIOM,
WM OJIS YIOPOIEHMA NPpOolLenyp MOJIydeHUSd pa3l3pelleHMsa KOHTPOJIMPYKIEIT O
opraHa. B Takux cJydasdx YacTOo SABJIAeTCd XKeJlaTeJIbHOM ONTUMM3allnA
IIPOMBBOOCTBEHHOM IJIATOOPME OJIS TaKMX MOHOCIEUMIUUECKUX AHTUTEJI.
Kak mnokas3aHo B IpuMepe 10, HacTodmee wM300peTeHMe OTHOCUTCHS K
Ha®JoIoeHMn, UYTO, korga JusuH (K) B TIoJIOXeHMM 392 T1epBOTO
comepxamero CH3-momeH MIOJIMIIENTHUIA (HanpuMep, oBJamanmero
CrieuMdUUHOCTRLIO A) 3aMeHeH aclhapalMHOBOM kucJjoTou (D), ¥ korma
acriaparmMHoBas kucjoTa (D) B noJoxeHuu 399 yKazaHHOTO IIepBOTO
comepxamero CH3-moMeH MNOJIMIENTMIA 3aMeHeHa JmM3uMHOM (K), M Korma
s (K) B nojgoxenum 409 ykKazaHHOTO TIIepBOTO colepxamero CH3
IOOMeH IIOJIMIEeNTHI 3aMeHeH aclapalMHOBOWM kucjoToum (D), cTalJo
BOBMOXHEM IIOJIyUeHMe CMeCcHr IO MeHblleM Mepe OBYX Pa3JIMUHHX
MOHOCIeIUdMUUIeCKkux Ig-TIOOOOHEIX MOJIEKYJ B OOHOM KJIeTKe, BKJIOUAad
MOHOCIHeludpmuueckre Ig-NomoOHEE MOJIEKYJIH CO CIHelIUM@UUHOCTRI AA,
roe oBpa3oBaHue fucrneunupruueCcKmx TODOOUHHX IPOOYKTOB

(Bucneuupmueckme Ig-TIOOOOHEIE MOJIEKYJIE) CHMXEHO OO YPOBHS HMXe
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5%, WM pmaxe OO YPOBHS HMWXe 3%, WIM »Oaxe IO CYIMeCTBY COBCEM He
OBHapyXMBaeTCH. TakuMm ofBpaszoM, YIIOMSAHYyTasd BHIIE KOMOMHalMSg
MyTaumy (oboszHauaeMas B HacTodlleM OIMcaHuM Kak K392D, D399K,
K409D) saBasgeTcsd OCOOEHHO IPenlNouTUTEeNIbHOM NOJIA TIIOJIydeHUS CMeCcHU
MOHOCHeUUOUUIeCKUX Ig-r1onOBOHEX MOJIEKYJI. KpanmuomuumpoBaHHOMY
CcrielMajMcTy OyOoeT I[IOHATHO, YTO MX (OYHKUMOHAJIBHEE BapWMaHTE, T.e.
K392E, D399R, K409E, MOTYT MNPMBOIMTE K CXOIHEM sdpdekTaM. Kpome
TOTO, TakKXe K CXOOHBEM sdbdpeKTaM MOTYT IIPUBOIOMTL IBOMHBIE MYyTaHTH,
comepxamue 3aMeHH D399K wu K409D, wim 1gpyrue OQyHKIMOHAJEHEE
BapMaHTH, HalpuMep, Takue kak K392D um K409D, D399R m K409E wu
T.I.

BuleykasaHHOe CIpaBelJIMBO IJId KoMOMHaUMM MyTaluui, 1DOe
TJIyTaMMHOBasd KucjoTa (E) B noJjoxeHur 356 IMIepBOTO coIepXameIo
CH3-moMeH MoOJIMIENTMIa 3aMeHeHa JuM3uMHoM (K), M Toe TJIyTaMMHOBAaA
kucioTa (E) B nosioxeHunm 357 yKaszaHHOT'O IIepBOI'O comepxamero CH3-
IOOMeH IIOJIMIIeNITMIa 3aMeHeHa Jwm3mHoM (K), u 1Tme Jm3mH (K) B
[IOJIOXEHUN 439 YKa3aHHOT'O [IEPBOTO comepxamero CH3-momMeH
IIOJIMIIENITHUOA 3aMeHeH acllapalMHOBOM kKucjoTom (D), m rmme JusmH (K)
B HnoJioxeHur 370 yKasaHHOTO I[IepBOI'C coepxXamero CH3-moMeH
IIOJIMIIENITHUOA 3aMeHeH aclapalMHOBOM KucjoToum (D). 3Ta KoOMOMHALUMN
MyTauuy (oBosHauvaeMasd B HacTodAmeM onmMcauum kak E356K, E357K,
K439D, K370D) Takxe ABJAETCS OCOOeHHO IMNPeAlouTUTEeJILHOM MOJIid
[IOJIyUYeHu s cMecu MOHOCIEeUnupruUIeCcKMx Ig-r1omoBOHEIX MOJIEKYJI.
KBamduumMpoBaHHOMY creumaJnucTy OymerT IIOHATHO, UToO X
OyHKIIMOHAJIbLHEIE BapMaHTH, T.e. E356R, E357R, K439E, K370E, mMoryT
IPMBOIMTEL K CXOOHEM 5>0pexkTamM. Kpome Toro, TakKXe K CXOIHHM
>0bexkTam MOTYT IIPUBOIUTH TPOMHEE VIV IOBOMHEE My TaHTH,
comepxamye 3amMeHH E356K m K439D, m E357K m K370D, wmiam »gpyrue
GYyHKIIMOHAJIELHEIE  BapMaHTH . TakuMm oOpaszsomM, clenyommuy — BapMaHT
OCYMeCTBJIEHUS OTHOCUTCHA kK crnocofy IMoJyUYeHMsS II0 MeHbIlel 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 HYKJEMHOBOW KMCJIOTH, KoaMpyomen 1-vio
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comepxalyn CH3-moMeH IIOJIUIIEN TUOHYIO Lellb, ofJlamaniyo
ClleUUOUUHOCTRI A,

b) BTOPOM MOJIEKYJIEL HYKJEMHOBOWM KMUCJIOTH, KOOUPYKIeN 2-yi
comepxamymn CH3-moMeH TIOJIUIIEN TUOHYIO Lelb, obJlamaniyo
CrieuMdMUUHOCTRI B,

TIe YyKa3aHHas IepBad coOepxamasda CH3-moMeH [IOJMUIIENTHIHASA
Henk coepxuT MyTaumuy K392D, D399K, K409D, u ykaszsaHHad BTopasd
comepxamas CH3-moMeH MOJMUIENTUIHAS Lelb JKOo comepxuT CH3-moMeH

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

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

YKasaHHEIX II0 MeHblle¥ Mepe IOBYX Pas3JIMUHBX Ig-TIOOOOHEX MOJIEKYJI U3
KYyJIbTYPH .

AJILTEPHATUBHEI BapMaHT OCYIMEeCTBJIEHMS OTHOCUTCH K CIOCOoDy
IOJIYUEeHMA II0 MeHblIley Mepe IBYX Pa3JIMUHHX MOHOCHEeUMIUUeCcKMUx Ig-
IIONOOHHEX MOJIEKYJI M3 OIOHOM KJEeTKM-XO034IMHAE, I'oe Kaxmasa U3
YKa3aHHBEX »OBYX I1g-MOOOOHHBIX MOJIEKYJI CoIepxuT nBa CH3-momeHa,
KOTOPHE CIIOCOOHE 0OOpas0OBHBATE I[IOBEPXHOCTHL KOHTaKTa, I[IPUUEM
YKasaHHEM CIOCO0 BKJOUAET NpeldoCTaBJIeHME B YKa3aHHOM KJIeTKe

a) TIIepBOM MOJIEKYJIE HYKJEMHOBOWV KMCJOTH, KoaMpyomen 1-vio
comepXxallyio CH3-moMeH IIOJIUIIENTUIHYIO Lemns, o6JIamanllyo
CIIelIMOUUHOCTRIO A,

b) BTOpOM MOJEKYJIH HYKJEMHOBOM KUCJIOTH, KOoIUpYIIeNr 2-Vio
comepXaly CH3-momeH IOJIMIIENTUIHYIO Len.b, oBJlaganiyo
CInelMdUUIHOCTRID B,

Toe YyKa3aHHasa TIepBas conepxamad CH3-DoMeH DOJMIIENTUIHAS
nenk Juoo comepxuT CH3-IoMeH IOMKOTO THUIIa, JMOO COOEPXUT MyTallMi
K392D, D399K, K409D, wm vykaszaHHaa BTopasd conepxamasa CH3-momMeH
MNOJIMIIENTUIOHASA 1LIellb COoOepXuT MyTaumw E356K, E357K, K439D, K370D,
[IpUYEeM YKa3aHHBM crioco® OOIOJIHUTEJIBHO BKJIOUAET CTanumo
KyJIb TUBMPOBAaHUA KJIeTKM—-X0O3AMHa, u obecrieueHmns BKCIIPECCUN
YKasaHHEIX MOJIeKYJI HYKJIEeMHOBOWM KMCJIOTH, M cbopa VyKa3aHHHX IO
MeHbIe Mepe IOBYX PasJIMUHHX Ig-TIOOOOHHX MOJIEKYJ M3 KYJbTYPH.

Kak mnpencrTarjieHO B IpumMmepe 10, @OBe MoOHOCHeUudnUueckmux Ig-

[IOOOOHHEX MOJIERYJIEL MOXHO I1oJIy4daTb B eIMHUUYHOM KRJIIETKE, roe
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obpasoBaHue OUCHeUUIUUeCKMX 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 acCIlleKTe Uu300peTeHrs IIpelyCMaTpMBaeTCsa CIOoCco0 II0
n300peTeHrio OJIA IIOJYYeHMS II0 MeHbIelM Mepe IOBYX Pa3JIMUHLEX 1g-
IIOOOBHEIX MOJIEKYJI MIM IJIS IIOJIyUeHMS TeTepoIMMepHoM Ig-nomoOHOM
MOJIEKYJIH, TIe Kaxmasgd K3 comepxamux CH3-moMeH T[IOJUIIENITUIHEIX
leney IONOJHUTEJILHO COIEPXUT BapuabellbHyln 00JIacTh, Pacllo3HAaKIYIO
OTJIMYAIUNCSA SIUTOI-MUIIEeHL, I'Ie DSIUTONH-MUIIEHM PacCIlIOoJIOXEeHH Ha
OOHOM ¥ TOM Xe MOoJeKyJe. 370 yacTo obecneumMeaeT 0OoJiee
50PeKTUBHOE IIPOTHUBOIENCTBHME (OBMOJOTMUECKOM) OGYHKUMM YyKa3aHHOMU
MOJIEKYJIEI-MUIIEHV II0 CPaBHEHMID C CUTyallMel HalleJMBaHMA TOJIBKO Ha
OOVH 5SOUTON. Hanpuwmep, TeTepouMepHasa Ig-nomo®Hasas MOJIeKyJia
MOXeT OIHOBPEMEHHO CBA3HBATHLCA C 2 BIUTOINaMM, IIPUCYTCTBYIIUMA,
Halpumep, Ha peLenTopax baKTOPOR pocTa WA PaCTBOPUMEIX
MOJIEKYJIax, BaXHEIX IJIA I[IpoJiMbpepalmMu OIYyXOJIEBEX KJIETOK, TeM
CaMuIM, 20beKTMBHO OJIOKMPYSA  HECKOJIBKO  He3aBUCHUMEIX KacKaIoB
nepelauy CcUTHaJa, BelymMx K HEeKOHTpoOJMPYeMoM npoJamubepauuy, U
Jiobasgs KoMOMHALIMSA II0 MeHbIeM Mepe IOBYX Ig-TIOHOOHEX MOJIEKYJI MOXeT
OOHOBPEMEHHO CBA3HBBATBECA C 2, WIM @»Haxe 3 win 4 sOuTonammu,
IIPUCY TCTBYIMMA Ha TaKMX pelenTopax barKTOpPOR pocTa WA
PaCTBOPUMEIX MOJIEKYJIax.

B NOpenOnouTuUTeJIbHOM BapMaHTe OCYIEeCTBJIEHMA MOJIeKyJla—-MUIIEHb
npencTarjigeT cobomn PacCTBOPUMY MOJIEKVYIIY . B OIpyTOoM
NpenrnouTUTEJIbEHOM BapMaHTe OCYIIeCTBJIEHNA MOJIEKYJIa—MUIIEHb
opencraByigeT cobol MeMOPaHOCBA3AHHYID MOJIEKYIY .

B OpyToM aclekKTe M300peTeHMd IIpelyCMaTpMBaeTCd CIOocoD IIo
n300peTeHM0 OJIA IIOJYYeHMS II0 MeHbleM Mepe IOBYX Pa3JIMUHHX 1g-
IIONOOHEIX MOJIEKYJI MJIM IJIA IIOJIyUYeHud TeTepolMMepHoM Ig-nomoOHOoM
MOJIEKYJIH, T'Ie KaxXOmasgd u3 comepxamux CH3-1oMeH [IOJIUIIENTUIHEIX
leney IOOIOJHUTEJIBHO COIEepPXUT BapuabellbHyI 00JIacTh, pPacllo3HAaKIYI

SIIMTOII-MMIIEHE , roe SITMTOIIEI-MMIIEe HM PacCIlIOJIOXEHEI Ha Pa3JIMYHEX
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MOJIeKyJlaxXx. B 2ToM cJydyae KaXOad M3 pPasJIMUHBX MOJIeKYyJI-MHUIleHeM
MOXeT TIpelCcTaBJIAThL cobor Jubdo PacCTBOPUMMYK MOJIEKYJIY, JIoo
MeMOPaHOCBSA3aHHYK MOJIEKYJly. B OIOHOM BapMaHTe OCYyIeCTBJIEHUS
pPasJIMUHEE MOJIEKYJIBI-MUIIEHM  ABJISTCS PaCTBOPUMBEIMU — MOJIEKYJIAMMU .
AJIETEepHaTUBHO OOHa MOJIeKyJla—MUIIEHb npencraBjigeT cobon
PacTBOPUMYI MOJIEKYJY, B TO BpeMa KakK BToOpas MOJIeKyJla-MUIIEeHb
npencTaBJIgeT cobom MeMOPaHOCBAB3AHHYID  MOJIEKYJLY . B oOpyITomn
aJlbTepHaTMBe o00e MOJIEKYJIH-MUIIEHM SABJIARTCHA MeMOPaHOCBI3aHHBEMU
MoOJIeKyJlaMM. B OIODHOM BapMaHTe OCYIMEeCTBJEHUMSA pasJIMuHbBE MOJIEKYJIBEI—
MUIIEeHM BKCIPEeCCHUPYIRTCHS Ha OIOHMX M TexX Xe KJIeTKax, B TO BpeMda
KaK B IOPpyI'MX BapMaHTax OCYIEeCTBJIEHMS Pa3JIMUHHE MOJIEKYJIB—MUIIEHN
DKCIIPEeCCUPYITCH Ha PasInJYHEX KJIETKax. B KauecTBe
HeoT'paHMUMBaKIMeTo OpuMepa Jiobad TeTepoauMepHasd I1g-rnonobHasd
MOJIeKyJla WM Jiobdasg KoMOMHALIMA I[IO0 MeHblley Mepe OBYX IJg-TTOHODHHX
MOJIEKYJI MOXeT OBTL NPUTOOHOM OJIA OOHOBPEMeHHOTO OJIOKMPOBAHUA
MHOXeCTBa MeMOpPaHOCBASBaHHEIX PelelTopoB, HelTpalM3allMM MHOXeCTBa
PACTBOPUMHX MOJIEKYJI, TaKMUX KaK LIMTOKMHH WJIM (aKTOPH pocCTa IJ4g
OIIYXOJIEBHX  KJIETOK, WIM  HeWTpalMs3aluM  Pa3JIMUHEIX  CEepOTUIIOB
BUPYCOB WJIM WTaMMOB BUPYCOB.

OOVH TIPenOlouTUTEJIbHEY BapMaHT OCYIEeCTRBJEHMS OTHOCUTCH K
criocoBy Mo wmz0dbpeTeHU OJS IIOJIydeHMs TIIO0 MeHblell Mepe IOBYX
PAaBJIMUHEIX I1g-TIOHNOOHEIX MOJIEKYJI WMJIM IOJA IIOJIYUEeHMUS TeTepolMMepHOM
Ig-nmomoBHOV MOJIEKYJIE, TI'Ie II0 MeHbIel Mepe OIMH U3 YKaB3aHHBX
SIOMTOIIOB-MUIIEHEM PAaCIIOJIOXEH Ha OIIYXOJIeBOM KJeTKe. AJIbTEePHATUBHO
WM IOOIOJIHUTEJILHO, II0 MeHbllel Mepe OIMH M3 YKa3aHHHX SIUTOIOB-—
MUIIeHeV PacIoJIOXeH Ha II0BepPXHOCTU 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 [IPUMBJIIEKATE MMMyHHEE 30QeKTOPHEE
KJIETKM, [IPeOlouTUTEeJIbHO UMMyHHHEe 50QeKTOpHEEe KIIeTKM uUeJIoOBeKa,
IOCPeICTBOM  CIHeludMuecKOoTOo CBA3HBAHUA C  MOJIEKYJIOM-MUIIEHLI,
PAaCIIOJIOXEHHOV Ha MMMYyHHHX 200eKTOpHHX KJeTKax. B clenyomeM
BapMaHTe OCYIECTBJIEHMSA YKa3aHHas MMMyHHasd 200ekTopHasd KJeTKa
AKTUBUPYETCS IIPpM CBA3HBBaAHUM I1g-NOODOOHOM MOJIEKYJIH C MOJIEKYJIOM—

MMIIEHEBIO . HpI/IBJ'queHMe SQ)@eKTOpHBIX MeXaHM3MOB MOXeT OXBaTEBaThk,
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HaopuMep, I[epeHalleJMBaHMe MVMMYyHOMOOYJIMPYEeMOV  ULUUMTOTOKCUUHOCTU
oIyTeM BBeOeHra Ig-NomoOHOM MOJIeKYJIE, IIOJIYUeHHOM CIIoCOOOM TIIO
n30bpeTeHn0, KOoTopasa CcHocofHa CBA3HBATBECA C LUTOTOKCHUUECKOM
TPUITEPHOM MOJIEKYJIOM, TakKoM Kak T-KJeTOUHHM pelenTop wim Fc-
raMMa-peLernTop, TeM CcaMblM, AKTUBUPYA HOocCJenypolye  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 MVMMYHHBEIMM D2QOeKTOPHBEIMM KJIETKaMM
MOTYT CUMTATBbCH KJIETKM MUEJIOMIHOTO POCTKa, TakKMe KaK MOHOLMTEH
WIM Makpodaryu, OeHOPUTHHE KJIEeTKM U HeUTpodMIILHEE TPaHyJIOLUVTH.
TakuM oBOpas3oM, VYyKa3aHHasga 550deKTopHasag KJIeTKa IPpedlouTUTeNIbHO
npencraByageT cobom NK-KJIeTKy, T-KJIeTKRY, B-KJIETRY, MOHOILIUT,
Makpodar, IDeHIPUTHY KIeTKY WJIM HeMTPOOUIILHHM I'PaHyJIOLMUT.

AHTUT eHBE-MUIIEHN, IPUCYTCTBYIINKE VIMMY HHEIX 5OOeKTOPHHIX
KJIeTKax, MOI'yT BKJouaTs CD3, CDl6, CD25, CD28, <CDe64, CD89,
NKG2D m NKp46. TaxkuMmM o00pa30oM, HOOIOJHUTEJBEHO IIpelycMaTpUBaeTCHd
crioco® B COOTBETCTBUM C HM300peTeHMeM MOJIA IIOJYyUeHMS II0 MeHbIeu
Mepe IOBYX PasJIMUHBEIX I1g-TIOOOOHEIX MOJIEKYJI WM IOJSA II0JIYYeHUS
TeTepoIUMMEepPHOM I1g-NIOomoOHOM MOJIEKYJIH, I'IOe YKaB3aHHBIM SIUTOII-
MUIIEeHb PacIoJIOXeH Ha MoJekyJe CD3, CDl6, CD25, (CD28, C(CDé4,
CD89, NKG2D wmim NKp4dé6.

Xr3HeCcnIoCOBOHOCTE KJIETKM-MMIIEHM MOXET BKJIOUATH BEXXMBAHUE,
npoaupepalmo U/UIM  CIHOCOOHOCTE KJIETOK  B3aMMONEMCTBOBATEL  C
IPYTVMM KJIETKAaMMU .

B ozOHOM acriekTe HacTodmee wM300peTeHMe, TakuM oOpa30M,
OTHOCUTCH K crmocobam 1o n300peTeHnn nJis MOJIYYEHU A
reTepoIMMepHOM Ig-TIOOOOHOM MOJIEKYJIH, I'Ide Kaxdad M3 codepXalurx
CH3-nmomMeH MTOJIUIIEN TUIHEIX lemnem OOIOJIHUTEJIBEHO COIEPXUT
BapuabeJiIbHY© 00JlacThb, Paclo3Haply®n BIWTOIN-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 OoTJMuanmeldca addrMHHOCTBI. B IOpyToM
BapuaHTe OCyMeCcTBJIeHMA Kaxoasga U3 2 BapuabeJIbHHX ofbjlacTen
comepxammx CH3-nmomMeH [OJIUIIEN TUIHEIX emnen pPacIllO3HaeT
OTJIMYAKIUMCSA BSOUTOI-MMIIeHLE. B OpyToM BapMaHTe OCyHNeCTBJIEHUA
oTJIMYAlIMEeCsS SIUTOIILN-MUIIEHNM PAaCIOJIOXKEeHH Ha OIHOM UM TOM Xe
MOJIeKyJIe—MUIIEHN, KoTOopad MOXeT npencrTaBJigaTh cobom JIMBOo
MeMOPaHOCBSA3aHHYI MOJIEKYIIY, JIMOO pacTBOPUMMYK MOJIEKYJY. B Ipyrom
BapMaHTe OCYIEeCTBJIEHMA OTJMUAKMMeCd SHOWTOIE-MUIIEeHM pPaClIoJIOXEHE
Ha pPasJIMUHBEIX MOJIeKyJlaX—MUIIeHIX, KOTOPHE MOTYT BKCIPEeCCUPOBATHCH
JMbo Ha OIHMX U Tex Xe KJeTkax, Jubo Ha pas3JIMUHBEX KJIeTKax.
AJILTEpPHATMBHO  pPa3JIMUHEE  MOJIEKYJIH-MUIIEHM MOTYT IIPenCcTaBJIATH
coboM pacTBOPMMEHE MOJIEKYJIH, WJIM OOHa MoJieKyJla-MHUIIeHbL MOXeT
IpenCcTaBJIATE COOOM pPacTBOPUMMYID MOJIEKYJY, B TO BpeMsa KaK BTopad
MOJIeKyJla-MUIIEHL MIpencTaBJigeT coboM MeMOpaHOCBA3aHHYID MOJIEKYIIY.
B OpednouTHUTEeJIbHOM BapMaHTe OCYIMeCcTBJIeHMS 10 MeHbIleM Mepe onoHa
n3 MOJIEKYJI-MHUIIeHeN reTepoIMMepPHOM Ig-nomo6HOM MOJIEKYJIH
PacIioJioXeHa Ha OIYyXOJIeBOM KJeTke. B IOpyTroM IIPeanodTUTeNIbHOM
BapMaHTe OCYmeCTBJIeHMS II0 MeHLIMeM Mepe OIHa M3 MOJeKyJI-MUIeHeMn
TeTepoIMMepPHOM Ig-NomoOHOM MOJIEKYJIH pPAacIloJioXeHa Ha 20deKTopHOM
KJeTke (T.e. NK-kjerka, T-kJjeTka, B-KJleTKa, MOHOUUT, Makpodar,
OeHIPUTHAasS KJeTKa WM HeVTPOoOMJILHHY I'PaHyJIOUMT, U yKa3aHHBM
SOUTOII-MMIIEHE MOXeT OHTE pPacIoJIOXKeH Ha MoJekyJjie CD3, CD16,
CD25, CD28, CD64, CD89, NKG2D miam NKp46) .

B npedlouTUTeJIbLHOM BapuaHTe OCYIEeCTBJIEHN A
openycMaTpMBaeTcsda crnoco® 1o m300peTeHMIO OJIA I[IOJIYYEeHHMS  II0
MeHbIlel Mepe IOBYX Pa3JIMUHEX I1g-TIOHOOHEX MOJIEKYJ WM  IOJIA
[IOJIYUEeHUS TeTepolVMepHOV Ig-TIOHOOHOM MOJIeKVYJIH, I'Ie YKa3aHHHEe II0
MeHblel Mepe »OBe Pas3JIMUHHX IJg-TIOHOOHHEX MOJIEKYJIH IpeldcTaBJIST
cobor aHTuUTeJa, HauboJee NPEeNNOUTUTEJILHO aHTuTelJa I1gG-M30THUIIA,
eme OoJlee MNPeldnouTUTeJIbHO 1gGl-mM30TUIIa, KakK OINMCAaHO B HaCTOAMEM
OTIMCaHWN BHIIE .

Kpowme TOTO, npenycMaTpUMBaeTCs Ig-nomo®Hada MOJIEKYIIA,
TeTepoIuMepHasa Ig-momoBHas MOJIeKyJla, WIM CMeCchb II0 MeHblIlel Mepe
IOByxX Ig-TIOODOOHEIX MOJIEKYJI, IIoJlydaeMasd CIOoCOOOM B COOTBETCTBUU C
HacToAMM M300peTeHMeM. YKas3aHHad (reTeponuMepHas) Ig-nomobHasd

MOJIeKYyJla WMJIM CMeChb Ig—HOHOGHBIX MOJIEKYJI TIPEOIIOUTUUTEJIEHO COOEePXUT
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10 MeHblIley Mepe OoOHY MyTauuo CH3, kak OpencTaBlieHO B Tabjuile B.
Taxkxe B paMKax HaCTOAmEeTo n300peTeHnd npenycMaTpmuBaeTCd
(reTeponmuMepHas) Ig-momoBHas MOJIeKyJla MJIM CMeChb II0 MeHbIlel Mepe
IOIBYX 1g-TIOOOOHEIX MOJIEKYJI, CcoIepXamasd IO MeHblley Mepe OIHY
MyTalMo, Kak IIpencTaBJieHO B Tabjiule B, a Takxe dapMalleBTHUUeCKasd
KOMIIO3MLIN A, comepxamas IO MeHbIleM Mepe OOHY Ig-nnomoBHY
MOJIEKYJIY, WMJIM CMeCh II0 MeHbIelM Mepe IBYX Ig-IOIOOHHEX 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 MOHOCHIEeUndPUUEeCKOoe AHTUTEJIO. OnuH
OPennouTUTEJILHE BapMaHT OCYIeCcTBJIeHMS OTHOCUTCAI K CMecHu IIO
MeHbIle Mepe IBYX Pas3JIMUHHX 1g-MNOOOOHEIX MOJIeKYJI, I[I0JIYyYaeMHX
criocoboM 1o wm300peTeHMIO, TOe YyKasaHHBEEe II0 MeHbllell Mepe IBe
Pa3JIMUHEIX Ig-nomOOHBIX MOJIEKYJIEL CBASBHBAKLTCH C pa3JINnYHBEIMA
SOMTONaMM Ha OIOHOM ¥ TOM Xe aHTUTeHe U/UJIM C PasJIMUHBMU
SIUTONAMM Ha pPa3JIMUHEIX aHTUIeHax. Kpome TOro, OpeldycMaTpuUBaeTCH
TeTeponuMepHada Ig-nomoOHad MoOJIekyJla, [oJiydaeMad CIOoCoOOOM IIO
n30bpeTeHU0, I'IOe YyKas3aHHad TIeTepolMMepHasa Ig-mnomoOHasa MOJIeKyJia
CBA3HBAETCAI C Pasz3JIMUHEIMM DSIMTONaMM Ha OIHOM M TOM Xe aHTUIeHe
n/mnim C pa3JINYHBEMA SIIUTOIIaMMU Ha pPa3JIMUHBIX aHTUTeHax.
[IpeuMmymecTBa ¥ OPedlIOUTHUTeJILHBEE IPMMEeHeHMs TakKUMx CcMecel U
AHTUTEJI OINMCAaHE B HaACTOAMEM OIMCaHUM BHIIe. M300peTeHMe TakKxe
OTHOCHTCS K CMEeCM II0 MeHblIlel Mepe IBYX PasJIMUHBX I1Jg-TIOHOOHHX
MOJIEKYJI, IIOJIYyUaeMBX CIOCOOOM IO M300peTeHMb, I'Ie YKas3aHHBE IO
MeHblel Mepe »OBe pPa3JiMuHbe Ig-IIoJoBHHEe MOJIeKYJIH CcomepXaT IO
MeHblel Mepe OOHY TIeTepolIMMepHyln Ig-NomoOHVID MOJIeKyJY. B oOIHOM
BapMaHTe OCYIeCcTBJIeHMI IBe M3 YKal3aHHHBX II0 MeHbllel Mepe IBYX
Pa3JIMUHEIX I1g-TIONOOHHX MOJIEeKYJI MNPedCTaBJIAT cobol IeTepolVMepHLe
Ig-nomoOHEE MOJIEKYJIHL. Opyromn IpPenrnouYTUTeJIbHEM BapMaHT
OCYIIECTRBJIEHMA OTHOCUTCHA K TeTepOOMMEepPHOMY aHTUTEeJy, CcoIdepXaleMy
nea CH3-moMeHa, T'Ie OOMH M3 YKaszsaHHHX 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 ABJIAKRTCH IIPellIOUTUTEJIBHEMY CpPpencTBaMM
OJIS TIPeuMyImeCTBEHHOTO of0pas30oBaHUAa Iap MeXOy YKas3aHHBEMY OIBYMA
CH3-pmoMeHaMlM, KakK OOBACHEHO BbIIe. AMMHOKMCJIOTHHE 3aMeHH L351D u
L368E B oOmODHOM M3 YKa3aHHHX OBYX CH3-IOMeHOB ¥ aMMHOKMCJIOTHEHE
3amMeHH T366K m L351K B »OpPpYyIroM M3 YyKa3aHHHX »OByX CH3-ImoMeHOB
BMeCTe HasuBalT "koMOuHalMel MyTauuit DEKK", "BapmanTom DEKK",
"mapou  DEKK", "MOOIMOMUMPOBAHHEIMM  cliocoBamy  MHXeHepun  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 aMMHOKMCJIOTHHEe 3aMeHn T366K um L351K,
TakXxe Hasz3wBalT "KK-cTopoHOMU".

Taxkxe npelyCcMaTpUMBaeTCs bapMalleBTUUYECKASA KOMITO3ULIUA,
comepxamas (TeTepodMMepPHY®) Ig-NoJofOHYI MOJIEKYJY WJIM CMECH II0O
MeHble Mepe  OBYX Ig-TIOODOBHEIX  MOJIEKYJI, [IOJIydaeMblx  JIOOBM
criocoboM o m3obpeTeHMK. YKas3aHHOW (TeTepolmMMepHOM) Ig-nomoBHOM
MOJIEKYJIOM WM YKa3aHHBEMM I[IO MeHblley Mepe »OBYMA 1g-HomoOHBMU
MOJIeKYJIaMM IO M300peTeHMI OPenlouTHUTeJIbHO SBJISeTCd/ABJIS0TCS
AHTUTEJIO/ aHTuUTeJla. YKasaHHas odapMalleBTHuuecKas KOMIIOSULMS MOXeT
comepXxaThk YKas3aHHYD (IreTepoOMMEPHYI) Ig-riomoBHYK  MOJIEKYILY,
CMecCh, CcoepXallylw MOHOCHelUudpuueckme WM Oucneumpmuueckme Ig-
[IOnOOHEE MOJIEKYJIHL, VI KOMOMHA LU MOHOCHeUUOUUIECKUX u
fucrneunudmUUue CKmMx Ig-nTOmoOOHHIX MOJIEKYJI. Kpowme TOTO,
bapMalLeBTHUUECKAS KOMIIO 3L A 1o n300peTeHnD COOEepPXUT
bapMalleBTUUECKM IIPUEeMJIeMEl HOCUTeJ L. Kak MCIOJb3YIT B pPaMKax
n300peTeHUd, TakKom "bapMalleBTUUECKU IpueMIIeMBI HOoCuUTEeJ B "
BKJIOUaeT JIOOBEe M BCe PacCTBOPUTENM, COJM, IOUCIEPCHHEE CpPenH,
MIOKPHITUSA, aHTuOaKTepuaJlbHHE u IIPOTUBOTPUOKOBHE cpencTrBa,
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-TIOOOOHEE MOJIEKYJIH MOTYT OBTH TIOKPHTH MaTepraJioM IJIS
3alMUTH  1g-TOOOOHEIX MOJIEKYJ OT IOeMCTBMA KUCJIOT U IPpYyTUX
IPUPOIHHEX YCJIOBUM, KOTOPHE MOT'YT MWMHAKTUBMPOBATH 1g-TIOOOOHEE
MOJIEKYJIEI. B OIOHOM acllekTe IpeldycMaTpuBaeTcsa ¢apMalleBTHUUeCcKasd

KOMIIO3MIIMA, cCcoImepXallad CMeChb IIO MeHbIIeM Mepe IOIBYX Ig'—HO,HOGHbIX
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MOJIEKYJI, IOJIydaeMbIX JoBEM  criocofoM  TIO n300peTeHNo, roe
yKasaHHEEe II0 MeHbIIeM Mepe OBe Pa3JIMUHBEX Ig-TIOONOOHHX MOJIEeKYJIH
OpOOyLUMPOBaHE PeKOMOMHAHTHEIMM KJIeTKaMM-XO03SeBaMM B COOTBETCTBUU
c HaCTOAMMM  M300peTeHueM. BoJee TOTO, opelycMaTpMBaeTCsd
bapMalleBTHMUECKasd  KOMIIO3UILNSA, comepxamas TeTepoouMepHyn 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 PaMKax HacToAmeIro u300peTeHMA OpelycMaTpuBaeTCd
MOJIEKYJla HYKJIEMHOBOM KMCJIOTH, KoIMpyiimas comepxamyilo CH3-moMeH
INOJIUIIENTUOHYID Lellk, KoTopas COOepXMT I[IO MeHbllel Mepe OIHY
MyTallMio, Kak IIpeOcTaBjleHo B Tabiauile B, a Takxke peKOoMOMHaAHTHAMA
KJIeTKa—-XO034aUH, comepxamas IO MeHbIeM Mepe OOHY  MOJeKYyJy
HYKJIEMHOBOM KMCJIOTH, KOIVPYIITYIO CoIepxXamy CH3-goMeH
INOJIUIIENTUOHYID Lellbk, KOoTopasa COOepXuT IO MeHbllel Mepe OIHY
MyTallMio, Kak OpedcTaBJIeHO B Tabiuile B.

Damee wuz00peTeHMe NIPOMJIJIOCTPUPOBAHO C IIOMOMBI CJEeOYImMMUX
IpUMEpPOB. OTM IOpUMEepH He  OTpaHMUMBalT M300peTeHre  HUKOUM
obpaszoM, a MOTYT CIYyXUTL OJA [NOSACHEeHMSI M300peTeHUSs.

KpaTkoe omnmcaHme qepTemeﬁ

dur. 1: A) cxeMaTHUUeCKOe IpelcTaBJIeHME CKOHCTPYMPOBAHHOTO
BekTOpa MV1057. O6jlacTb BCTaBKM IMpeacTaBJjsgeT coboi objJacTh, B
KOTOPYK KJOHMpOBaHa VH-oBJjacTes  aHTUTeJa. B) cxXeMaTruuecKoe
opencraBJieHMe BekTopa (aroBoI'0 OuUcIies MV1043.

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

dur. 3: HYKJIEOTUIHBE WM aMMHOKMCIIOTHEE II0CJIEOTOBATEJILHOCTHU
VH-oGJacTelt, VCIIOJIb 3y E€MBIX oJisa KJIOHMPOBAHU A B pas3JjIMuHEE
KOHCTPYKILIUN .

Odur. 4: [OaHHHE MaCC-CIeKTPOMeTPUM IJd TpaHcbekuum A, G u

dur. 5: HaHHHE MaACC-CHeKTPOMEeTPMM OJiA TpaHcbexumit M u U.
dur. 6: OaHHHE MAaCC-CIeKTPOMEeTPMM OJia TpaHcberuuum O.

dur. 7: InpenoTepalieHMe TI'OMOIOIMMepM3IallliM IIOCPeOICTBOM 3IaMEHE
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HeVTpaJIbHEIX aMMHOKMCIIOT 3apsSKeHHHMM aMMHOKMCJIOTaMM.

dur. 8: HaTuBHHM cHekTp MS nma ofpaszua TpaHCcKdekumm 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: rokasaTeu 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: nokasatTeygu HADDOCK [OJjid pPasJIMUHEX  3apAIO0BEX
MyTaHToB 366/351’

dur. 12: nouHaMMUeCKMe M300paXeHMA Ha I'paHulle KOHTakTa CH3-
CH3; A) L351D/L351'D, B) L351D:S354A:R355D/
1L351"D:S354"A:R355'D.

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

Sur. 14: nokaszaTesgu HADDOCK njd IOOIOJIHUTEJIBHEIX 3apAN0OBHX
MyTaluu¥ pSaOOoM C IOJIOXeHMeM T366 B Lenm A M C HoJoxeHueMm L351 B
Lenm B.

Odur. 15: nOuHaMMueckHre U300paxXeHMd IOJIS B3auMMONEeMCTBMUM Ha
IIOBEepPXHOCTM KOHTakTa CH3-CH3

dur. 16: rokasaTesin HADDOCK  mJjsa BapMaHTOB pAOIOM  C
T366/L351

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

dur. 18: IlpuMepr chHekTpok nMS mmga Oucneunpuuckoro I1gG,
IIOJIYUeHHOTO IIOCJIe COBMECTHOM BKCIpPpeCcCUM KOHCTpykuumM T366K,L351K

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

(mpapasda naHeJb) , C YBEeJINYEeHHEM n3o00paxeHNEM COCTOSHUSA
OOMHOUYHOTO 3apana IIOJIHOT'O IgG (TTOJIOBUHHHEE MOJIEKYJIBL He
IpencTaBJIeHH) .

dur. 19: A) PesyJsbTaTE HaTMBHOM MS, OEMOHCTPpUPYIIIMEe

OTHOCUTEJILHEM U30HTOK AA, AB, BB, A 1 B (ofmee KOJMUECTBO BCeX
TUIIOB cocTarJgeT 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: PesyJabTaTh aHallM3a TepMOCTabuUIIbHOCTM. KpampaTh:
OUKNT THUIL; TPeyTOJILHUKMN ; napa C ofpalleHHEM 3apA0oM
E356K:D399K/K392D:K409D; kpyIM: KoMOMHauUMM MyTaHToB CH3, Kak
YKaszsaHO BHIIEe KaXnooro I'paduka.

dur. 21: PesyJbTaTH OJId BDKCIepuMeHTa 10 10X 3aMOpaXuBaHMUO—
pasMopaxuBaHuio. 1122= 1-ol poIMTelbCKOe aHTUTeJio BB; 1337= 2-oe
poIouTesIbCkOe aHTuTeJio AA; Ooukuy Tun = AA, AB, BB; CR =
Bucneundpmuecrasa MOJIeKyJIa c napon oOpallle HHEIX 3apAnOoB
E356K:D399K/K392D:K409D; 3-6 u 9-12 = OucrneumMpmMuecKme MOJISKYJIEL
13 KoMOmHalui 3-6 m 9-12 m3 Tabauus 15.

dur. 22: PesyJlbTaTH CTabWUJILHOCTM B CHBOPOTKE, M3MEpPeHHHE C
TIIOMOUIBI0 ELISA C MCIIOJIL 30BaHMEM OUBpPMHOT eHa B KauecTBe
HaHECEHHOT'O AaHTUI'eHa. A) ODauusie ELISA nmmga obpasuor  1dgG,
pasbaBijeHHex no 0,5 Mxr/mi; B) JanHHue ELISA njag obpasuos 149G,

pasbaBieHHex go 0,05 MKT/MI. PesyJbTaTH HOPMAJIM30BAaHE K MOMEHTY

BpemMeHu T=0 cyTok (100%). 1337=2-0e poOOMUTEJILCKOE aHTUTeJIO AA;
ovukuy Tun = AA, AB, BB; CR = 0oucneumdpmueckas MoOJIeKyJla C IIapon

oBpameHHEx  3apanoB  E356K:D399K/K392D:K409D; 3-6 m  9-12 =
fucneunudmUueckKkme MOJIEKYJIH M3 KoMOMHauuy 3-6 u 9-12 u3 TabJuib
15.

dur. 23: pes3yabpTaTH nMS B 5BKCIepMMeHTax I[I0 MW3MeHeHU
COOTHOIEHNA C COOTHOUWeHMAMM IIpM TpaHcdekumm oT 1:5 mo 5:1. A)
Kombuuaumsa wmyTaummt DEKK co cneumpmuuHocTwsio "A" Ha DE-CcTOpoOHe U
"B" Ha KK-cTopoHe; B) xomOuHalmMsa MyTaumyt DEKK co cneuMdMUHOCTBLIO
"C" Ha DE-cTopoHe m "B" Ha KK-cTopoHe; C) KoMOMHaALUUA MyTallMi C
oBpameHreM 3apdala 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: nokazsatrean HADDOCK mjgd OUMepOB C pa3JIMYHBMU
CKOHCTPYMPOBAHHEIMM BekKTopaMmu njua CH3. CepeHe CTOJIOLH: XeJlaeMue
Tunel AB m CD; uepHBEe CTOJOUE: HeXeJjlaTeJlbHele TUIe 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 miua ofOpa3LoB [ocje TeJib-omiabTpaunmu 1516:1516
(A), 1337:1337 (B) m 1516:1337 (C).

dur. 29: CHBOPOTOUHHE YPOBHM 00paslLoB CKOHCTPYMPOBAHHOIO
anTuTeJsla DEKK M »OByX eI'0 pPOIUTENBCKMX aHTUTeJ (MCcciemoBaHMe
PK) .

[IPVIME PEI

IpuMep 1: aMMHOKMCJIOTHHE SBaMeHH IJISI COSBIAaHUS pPaBJIMUHEX
CH3-pgoMeHOB

UTOOH MMEeTH MUPOKOEe MHOXECTBO IJg-IIOHOOHEIX MOJIEKYJI, KOTOPEHE
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 aJlbTEPHATUBHHEX aMMHOKMCIJIOTHEIX 3aMeH,
KOTOpPHE paHee He OBJIM HM OIMCAaHE, HM MWCCJIeOOBaHH, HO KOTOpPHE
OpUIM BHOpPAaHB OJIA YCUIJIeHMsa o0Opa30BaHusa ITOMOOVMEpa, BHOCUIIM B
CKOHCTPYMPORAHHHM  BeKTOP (CKOHCTPYMPOBAHHEM BekTop MV1057;
¢ur.1A) . CKOHCTPYUPOBaHHLM BEKTOP MV1057 COOEPXUT
IIOCJIENOBATEJBHOCTY HYKJIEMHOBOM KMUCJIOTH, KOOUPYKIME HOPMaJbHYIO
Fc-uvacTte IgGl mmukoro Tula, Kak IIPeOCcTaBJIeHO Ha ¢ur.2. B Tabiuie
1 mnpuBemeHH aMMHOKMCJIOTHEE 3aMeHB, KOTOPEE BHOCUIIM B 53Ty FcC

OIVKOTI'O TUIla C IIOJIy4YeHEeEM cepnum nus ceMn KOHCTPYKHMﬁ. Bce

KOHCTPYKLUM IoJjiydaJin B  Geneart. Pa”Hee OBJIO OIIMCAaHO, yTo
KOHCTPYKLUM 1, 2 wu 3, WM  UMX  aJIbTepHaTMBH  3allyCckailT
TeTepOOVMEPU3aLINIO (EP01870459, W02009/089004), Kak u
KOHCTPYKIUMM 6 u 7 (W098/50431). KoHcTpykuuM 4 u 5 gBjgoTcd

HOBEIMM M CKOHCTPYMPOBAHEH JIA YCHMJIEHMA IT'OMOIVMMepPpM3allliM.

Tabauua 1
OnMcaHHBEM $
# OBpasyeT Hnapy
SamenHus AA B CH3 OUCIeUnudPUUIECKOTO
KOHCTPYKINM 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 Koucrpykuma 1 ~100%
K439D
K392D, D399K,

4 Koucrpykuma 4
K409D
E356K, E357K,

5 KoHncTpykumsa 5
K439D, K370D
T366W 6 Kouncrpykumsa 7 ~86,7%
T366S, L368A,

7 KoHcTpykLIMA 6 ~86,7%
Y407V

NpuMmep 2: xinoHUpPoOBaHMe VH B KOHCTpyKUUM C MyTaumsimu CH3

HeckoJbko VH-oBjlacTel aHTHUTeJa C M3BEeCTHOM CHeUMOUUHOCTLIO
M WU3BECTHOM CIOCOOHOCTBI 0O0pas3OBHBATL IIaphH C JeTKOW Ielbo
IGKV1-39 yeJioBekKa MCIIOJIL30BaJIn nJjidg KJIOHMPOBAHUA B 2THU
KOHCTPYKLUMA .

Kak ykKa3aHO paHee, BCe BapuaHTE CH3 MOXHO MCIOJB30BaTh
BMeCTe C OpyI'MMM IOMeHaMM aHTUTEJI C IIOJIYUEeHMEeM IIOJIHOpAa3MepPHEX
aHTmuTres, KOTOPEHE ABJIAITCH JIMoo OucneundmMUIe CK1UMA, 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 MCccJeIoBaHuM. KooupoBaHue MF

OTHOCUTCS K BHYTPeHHeMy OOO3HaueHu Merus moijgd pas3jiIMuHEX VH,
HanpuMep VH MF1337 o6jgazmaeT CIHEeUMOMUHOCTBIR K CTOJIOHAUYHOMY
TOKCOMIY, MF1025 oBJlamaeT CHIelMOUUHOCTEIR K  TUPeOTJIOBYIIMHY
cBuHeM, MF1122 o6jajgaeT CHeUUMPUUHOCTLI K O(OUOPHMHOTEHY KPYIIHOTO
poraToro CKoTa.

ObjtacTt VH, OpUCyTCTByKIMEe B BeKTOope (GaroBoI'0 OUCILIEA
MV1043 (dur.1lB), pacmenngoT dbepMeHTaMu pecTpukuum Sfil m BstEIT
(New England Biolabs/ xaranoxHwens HoMep # RO0123L m RO162L/ B
COOTBETCTBUN C MHCTPYKUMAMM MUITOTOBUTEJIA), KOTOPHE BHCBOOOXIAKT

bparmMeHT VH M3 »TOr0 BeKTOpa. BexkTop MV1057 pacmenmgir SIil u
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BstEII mo cTaHOapTHEIM MeTOOMKaM (B COOTBETCTBUM C MHCTPYKLMAMU
U3TOTOBUTEJIS) . O@paTrMeHTH ¥ BeKTOp ouumalT B Trejie (Promega/
KaTaJIOKHEM HoMep # V3125/ B COOTBETCTBUM C MHCTPYKUMAMU
M3TOTOBUTEJIA) IJIA BHIOEJIEHMSA pas3pe3aHHOI'O BeKTOpa M BCTaBOK I'eHa

VH. 0Of6a ®3 HUX OOBLEeOIMHSIT IYyTeM JIMIMPOBAaHMA, IIOCJe YeTro 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: TpaHcekluss M DSKCIPeCCHUs HOJHOTO IgG B KIeTKax
HEK293T

TpaHCcherUMO Pa3JIMYHEIX jiasMmn, KOOUPYRINX IIOBTOPHO
KJIOHMPOBAHHEE BapMaHTH VH, ¥ OONOJHUTEJBHO KOOUPYKRINMX OOy
JIETKYIO LIellb huIGKvV1-39, B KJIeTKUA HEK293T IPOBOOWUIIN 10
CTaHOAPTHEIM MeTOOMKaM TakK, 4YTOOH IgG MO »BKCIpeccHpoBaTbCcHa (de
Kruif etal Biotech Bioeng. 2010). Ilocye TpaHCheKUMM YPOBHHU
BKCHpeccun 1gG B CylepHaTaHTax M3MepalM C  MCIOJb30BaHMEM
cucrteMel ForteBIO Octet-QK, KoTopasas OCHOBaHa Ha Bio-Layer
Interferometry (BLI) wm koTopasa of0eclIeuuBaeT KOJUUYECTBEHHOE
omnpenejieHMe B peajiIbHOM BpeMeHM M OXapaKTepM3aluuid KUHETUKU
BUOMOJIEKYJIAPHBIX B3auMOIEeVCTBUN; 0J14 neTajen CM.

www.fortebio.comn. Korma omnpenesaian YPOBHU BKCIPEeCCun,

IpeBpIapmye 5 MKT/MI, 1gG ouMmadXM C MCIOOJIbL30BaHueM addMHHON
OUMCTKMU C OeJIKOM A.

Npumep 4: OumcTra IgG

KyJbTypaJbHHEE CcylepHaTaHTH ouumaJm c VICIIOJIE 30BaAHUEM
KOJIOHOK C OeJyikoM A (GE Healthcare/ xaTajoxHuii HOMep # 11-0034-
95/ B COOTBETCTBUM C MHCTPYKUMAMM MUITOTOBUTEJIA) U DJOMPOBAJIM 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
NIpOBOOWMIIN, UTOOH NPOOEMOHCTPUPOBATH AKTUBHOCTB CBA3BEBaHUA
OUCHeUUOUUCKUX aHTUTeJl. Hid oOOHapyXeHMHd KOMIJIeKCa MCIIOJb30Ball
OMOTHUHUIIMPOBAHHEM BTOpOM aHTUTeH (de Kruif etal Biotech Bioeng.
2010) .

Npumep 6: SDS-PAGE

OQuuimeHHEIe CcMecu IgG aHaaMsuporBaJiM C IHIoMombiln SDS-PAGE
(NUPAGE® 4-12% ©Ouc-Tpuc Tejb/ Invitrogen/ KaTaJIOXHEIM HoMep #
NPO323B0OX) B BOCCTAHABJIMBAKMIMX M HeBOCCTaHAaBJMBAWLIMX YCIJIOBMAX
10 CTaHIapTHOM MeTOoIMKe, U OoKpallMBaHMe OeJIKOB B TIejile IPOBOINIIU
C TIOMOWBK KOJIJIOMIHOTO CHMHETO (pacTBOp IJA OKpallMBaHMA OeJIKOB
PageBlue™/Fermentas/ kaTaJIOXHHI HOMep # RO571).

[lpyMep 7: bepMeHTaATMBHOE IJeIVIMKOBMUIMpoOBaHMe IgGl

[IOCKOJIEKY CVYIIECTBYET TIeTepPOTleHHOCTL IJIMKO3UMIMpoOoBaHmMAa 1dG,
OeJIKM OeTUVIMKOSWIIMPOBRAJIM OJA [NOJYUYeHUsa eIMHOTO OpooykKTa C
OTJIMYAaKIeNcs MaccCo¥, MNPUITOOHOTO OJIS MaCC-CIeKTPOCKOINUYEeCKOTO
aHaJmsza. OmoHY enmuMHHIly N-IUIMKO3MIA3EH F (PNG-aza F; Roche

Diagnostics, Mannheim, T'epmanHusa) wumHKyOMpoBasu Ha 10 Mxr IgGl, B

TeueHUe HOUM  IIpH 37°C. 3aMeHy Oybepa C  MCIOJIbL30BaHMUEM
HeHTPUOYXKHEX  OUMIIbTPYyKIMX KOJIOHOK 10 xIJa MWCO (Millipore)
OPOBOOMIIM IOJIA YyIaJleHMs MCXoOHoro ©Oydepa npjasa oumcTtkm (0,1 M
UUTpaTHell Oyvbep, pH 3,0/1,0 M Tris-HCL, pH 8,0) u 1mjgd 3aMeHH
Oybepa Ha PBS. CXOOHEE TIIPOLECCH 3aMeHH Oydepa NOPpOBOOMIM IOJIg
yaOaJIeHUs OTMEeNJIeHHHEX TJIMKaHOBHX Illelel U NOJiS 3aMeHH Oybepa Ha
150 MM auneraTrT ammoHMA, pPH 7,5. OMIBTPH IpOMEBaJIM C IHomMombr 200
MrJI 150 MM anerarta ammoHusa, pH 7,5, B TeuenHue 12 mmH mnpm 11000
06./MUH. u npu 4°C. [Tocye IIPOMBEIBAHM A 50 MKJI
OEeETJIMKO3MIMPOBAHHOTO 1gG HaAHOCHMJIM Ha ¢ouIbTp M pnobaBijgaim 450 MKJI
150 MM aunertata amMoHUsa, pH 7,5, a 3aTeM OPOBOOMIM IOPYIOM payHI
IeHTPUOYTUPOBaHa B TedueHue 12 mmH mnpu 11000 o06./Mmu. npu 4°C.
B ueJjyioM LUeHTpUDYTHMPOBaHME IMNOBTOPAIM 5 pas3, KaxXOul pas CBeXuM
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 OETJIMKO3UIIMPOBaHHEIM IgGl,
OPpUOIU3UTEJIEHO 25 MKJ cofupalyM M IIepeHOCUJIM B [IPOBUPKY
eppendorf, TOTOBYKL IJIA MacCC-CIEKTPOCKOIMUECKOT'O aHajnsza.

IpuMep 8: HaTMBHEM MaCC-CIeKTPOCKOIMYECKUM aHaJIus3

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
MUBJIOXKEeHUM, 2-3 MKJ 1gG B KOHUeHTpauum 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 YCTPOWCTBA
I0J1S HaHeceHusa OOkpHTUM Edwards Scancoat [Edwards Laboratories,
Milpitas, CA, CIA]) @njaa aHaJlMsza Ha Macc-clraekTpomMerpe LCT 1
(Waters Corp., Milford, MA, CIA), HaCTPOEHHOM OJ4 OITUMMAaJLHOTO
IIPOBEeIeHMsa IeTeKLUuM BHCOKMX Macc (Tahallah et al., RCM 2001).
Vcrniosib30oBayiM HallpsSXeHMe Ha Kamwidpax 1300 B M HalOpsaxeHMe Ha
KOHYyCe IJjia B3ATMa obpas3uos 200 B; oOHako DTU IapaMeTpH
KOPPEeKTHUPpOBaJl, korma TpebopaJjioCk 0Oo0Jiee BHCOKOE paspelleHure
COOTHomeHMsa "curHajg k wmwyM". JaBJiIeHMe HaKaukKM U3 MCTOUHMKA
IIOBHIIAM OO HNPUOIM3UTEeNbHO 7,5 MOap IOJiA yYyCKOpeHUd YMeHBbIIeHUS
SHepIUn 3a cuer CTOJIKHOBEHUMN . s oIpeneJyieHnsAa IgGl B
OeHATYPUPYIRIIMX YCJOBMAX OeJIKM PacCHBUIAIM B KOHUEeHTpauuu 1 MKM B
5% MypaBBUMHOM KUCJIOTE.

IpuMep 9: O6pafoTka M KOIMUYECTBEHHOE OIpelelieHMe IJaHHBX

O0paboTKy IIOJIYYeHHHX CIEKTPOB IIPOBOOMIIM C MCIIOJIbE30BaHUEM
oporpaMMHOTO obecneuenusa MassLynx 4.1 (Waters Corp., Milford,
MA, CIA) . VcnoJsib30BajiM MMHMMAJILHOEe CIUlaXMBaHUe, IIoCcJie Uero
CIIEKTPH LEeHTPUPOBAJIA . Maccy TUIIOB MOJIEKYJI BHUUCJIIAIIN C
MCIIOJIb30BaHMeM KaxXxIoI'0 3apsaloBOI0  COCTOSAHMUSA I[IOCJeNOoBaTeJIbHO.
CoOOTBEeTCTByKIIME MHTEHCHMBHOCTM  KaXIoI'0  3apsaloBOTO  COCTOSHUA
IpucBamMBaliMCk C IHoMoWbrw MassLynx M CyMMUPOBAJIUCE. OTOT IIOOXOI
[IO3BOJIMJI OTHOCUTEJIbHOE KOJMUECTBEHHOEe OllpenejieHre BCeX TUIIOB
MOJIEKYJI B oOOpaslue. AJLBTEPHATHMBHO KOJMUECTBEHHOEe OlpelelieHre
IVKOB MOXHO [IPOBOOWUTL C MCIOJBE30BaHMEM MeTOLOB ILJIOMAanu II0I

KpuBoM (AUC), M3BECTHHX B OaHHOM oOJjlacTM. Bce aHalM3H DOBTOPAJIM
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TpM pa3a IJS BHUMCIEHMS CTaHOapTHHX OTKJIOHEeHMM kKak Macc I1gG, a
TaKXe MX OTHOCUTEJIBHOT'O COIEpPXaHUAd.

Dpmmep 10: CMecu 2 wmam 3 MOHOCHELMPUUECKMX aHTUTE U3
eIVHNYHOM KJIETKU

Heckosbko VH-oGJjlacTeM aHTUTeJI C MB3BECTHOM CHeUMOUMUHOCTBLIO U
M3BECTHOM CHOCOOHOCTBI OOpPasOBEHEATEL IapPH C JeTkoM Lenbilo IGKV1-
39 uyejsioBeka (QuI. 3) MCIOJB30BaJIM IOJIS IIOBTOPHOTO KJIOHMPOBAHMSA B
CKOHCTPYMPOBAHHHY BeKTOP OMKOTO TuUula MV1057, MIM B KOHCTPYKIIMIO
4 MM KOHCTpyKLUMBO b5 Tabauuu 1, C I[DOJYyYeHMeM BeKTopoB I-IT1T
(Tabiuia 2). 3BaTeM HOOJIYUYeHHHe BeKTOopH I, II m III, KaxOw u3
KOTOPHX comepxaJl [IOCJIeIOBRaTEJIbHOCTHU HYKJIEMHOBOM KMCJIOTHL,
KOoIVpyKmre oOmMyKn JIeTKyl Ielb UYeJIOBeKa, a TaKXe TIKeJlyln Lelbk 1g
Cc omMuanmerca objlacThio CH3 M oTaMuanmeycsa clhoelnudpruuHocTbio VH,
TPaHCOULIUPOB AN B KJIETKM, JIMOOo OTHOeJIbHO, UTOOH
IPOOEMOHCTPUPOBATH oBpa3oBaHue TOJIBKO VMHTaKTHHX
MOHOCIHEUUPUUIECKUX aHTUTeJ, JMOO B KOMOMHaAlIlMM C OIHMM WJIM IOBYMS
IPYTVMM CKOHCTPYMPOBAHHEIMM BeKTOpaMM C IIOJIyUeHMeM CMecel »OBYX
MOHOCIEUUPUUECKUX WMJIM TPeX MOHOCIEUMIUUECKUX aHTUTeJ. B Tabiauie
3 mnpelcTaBJIeHa CXeMa M pe3yJibTaThH TpaHCOeKLUM.

Tabmuua 2

CneuupmuuHocTs VH, BCTPOEHHEIX B pPasJIMUHEBEIE KOHCTPYKIMNM

Macca KnoHupoBaH B
T'en AHTUT eHHad OBo3HaueHMe
BekTop VH KOHCTPYKIIMIO
VH CIIeIUPUUHOCTE Merus
(Oa) i
IGHV
I CroJbuaxk (A) 13703 MEF1337 OUKUY TUII
1.08
IGHV | TupeorJoByJauH
IT 12472 MEF1025 4
3.23 (B)
IGHV | OubOpmMHOTEeH
ITT 12794 MEF1122 5
3.30 (C)
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Tabmuua 3
CxeMa M pesyJbTaTH TpaHCheKLUU
# mosny-
YeHHBIX
Kon TpaHC- Brrumc-
oTJiM4da- OOBeKT SKCIIepu— BriaBijieH—- | BeiABJIeH- | BHIABJIEH- Hpoyrue
bexuum u OxyIoaeMul | JJeHHas
OIUXC A TpaHC-— MeHTaJIbHa4d Hele AA HEle BB Hele CC MOJIEKYJIEL
COOTHO— TUII Macca
MOHOCIIe— bexumm Macca (%) (%) (%) (%)
meHue -2LYS
HUPUUECKUX
MOJIEKYJI
TOJIBEKO
1 BEKTOP A AA 146521 146503 100
I
TOJIBEKO
1 BEKTOP G BB 144032 144087 100
IT
TOJIEKO
1 BEKTOP H CC 144647 144656 100
IIT
BexTop
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:I1I=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 um nd
ccC
IIT
0 AA 146521 146525
BexkTop (I:II:111I= BB 144032 144032 66 4 30
I, 1:1:1) cC 144647 144650
3
IT un v AA 146521 146531
IT1I (I:II:1I11I= BB 144032 144043 8 81 9
1:1:10) cC 144647 144654

nd= He NPOBOOUIIN.




6’/

Bruio  BHABJIEHO, UYTO TpaHchexrumm A, G m H npuBomuim K
o0pas0oBaHuL TOJIBKO TOMOIOVMEPOB, " 100% OIBYXBaJIEHTHHX
MOHoOcHeumpmueckux AA, BB wmm CC OBJIO M3BJEUEHO M3 KIETOK,
TPaHCOULUMPOBAHHEIX JIOOEIM M3 BekTOpoB I, II wmmm IIT (dmur.4). Xorsa
5TO OXMIOAJIOCE M paHee OBJIO I[IPONEMOHCTPMPOBAHO IJIS TpaHCbeKUUM
A, B HacTOAmee BpeMd B INeVCTBUTEJILHOCTM BIIEPBHE 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 TOPOBOIOUIIM HSKCIEPUMEHTH II0 KOBKCIPECCUM OBYX BEKTOPOB
B OOHOM KJIeTKe. MHTepecHO, UYTO TpaHchekumur M m N OeMOHCTPUPYIT,
uTO  TaXeJEe lenu 1g  OMKOTO THMIa M TaXeJHe e  1g  C
MOIOUOUUIMPOBAaHHEMA criocobamm VHXeHepUn CH3 MOTYT
KOBKCIIPECCUPOBATHLCHA B eIMHMUHOM KJIeTKe BMecTe C obmen JeT'Kou
LIernen, YUTO IIPUBOIOUT K CMeCHM IOBYX TUIIOB MOHOCIHelndUUueCKUX
aHTUTeJI 0e3 MIPUCYTCTBMA HeXeJlaTeJIbHHX OUCHelUPUUeCKUMX aHTUTEJI U
TOJIBKO C 4-5% npumecen "OpyTuxX MOJIEKyJ", OPUCYTCTBYIMUX B
cMecu. "IpyI'Me MOJIEKYJIH" OINpemnesignT KaK BCe MOJIEKYJIB, KOTOPHE
He MMelT MacCCH MHTAKTHOTO I1gG, MM BKJIOUAKT IIOJIOBMHHBEE MOJIEKYJIH,
cocToAmMMe M3 OIHOW IIaph TAXEeJOM M JIeTKOoM Lened. BaxHo, UTO
bpakumsa "IpyTrMx MOJIeKyJI" He BKJOUaeT OucIeUudUUecKUN MOIPOIYKT.
[Ipu TpaHcbekuumu M cooTHomeHre AA:BB Oruio OIM3kMM kK 1:1, eciu
TPaHCOULIUPOB AN PapBHEE COOTHOIIEHU I BEeKTOPHOM IOHK. OmHako
TpaHchekumusa N mnpueesila K CoOTHomeHMK 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 IOpaKTHMYeCKM 100 cooTHomeHusa 1:1. Takum
obpasoM, TpaHchexkumm M m U  IOeMOHCTPUPYT, UTO  BO3MOXHO
DKCIPeCCUpOBaTh oBa o CYIIEeCTRY  UMCTEX  MOHOCHeUMdPUUeCKUX
aHTUTeJIa B eOVHUUHOM KJIETKE Des HeXeJlaTeJIbHEIX MTODOOUHEIX
IPpOOYKTOB (T.e. 06e3 M30BTOUHOTIO HNPpUCYTCTBMSA AC MM I[TOJIOBMHHBEIX
MoJiekyJl A wmwimu C) (dur. 5). Horre Momuomraumy CH3 KOHCTPYKLUMM 4

u 5 CymeCTBEHHO OTJIMYanTCHA oT CH3 IVKOTI'O THIIa , Takr UTo
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TeTepoIUMepn3alUMd MeXOy OUKMM TUIIOM M 4, WX IOWUKMM THUIIOM U 5,
He IPOMCXOIOUT, UTO ABJIAETCHA IPEMMYIeCTBEHHEM OJIA [IPUMEHEeHUS [IPpU
KpyIIHOMacCmTaOHOM NPOOYKLUMM CMeCel MOHOCIeUMOUUECKUX aHTUTEJ U3
E€OVHUUHEIX KJIETOK.

AHAJIOTUYHO STUM pesyJbTaTram, Takxe OXnIaeTCcH, uTo
TpaHCcheKIMa IOBYX Pa3JIMUHHX TIKEJHX Lelel 1g ¢ MOOMOMUMPOBAaHHEMU
criocobamMm mHXeHepun CH3 (koHCTpykuMu 4 m 5) IOpMBeOeT K CMECAM
TOJIEKO OBYX Pas3JIMUHBIX MOHOCIEUUPUUECKMX aHTUTeJI 0e3 IPUCYTCTBUA
OIPpYTUX HeXeJlaTeJIbHBIX TUIIOB MOJIEKYJI. BEUI CIOejlaH BEBOJI, UYTO
vMomuomrauum  CH3  koHCTpykumm 4 CYIIECTBEHHO  OTJMYalTCad OT
Momubukalmyi CH3 KOHCTPYKUMM 5, Tak UYTO TeTepoAVMepMs3alusa He
IIPOUCXOOUT . B »TOM clydae KOBKCHOpeccusa  TOKeJHX lLeler C
MomubuuMpoBaHHEIM CH3 KOHCTpykumM 4 um 5, BMeCcTe C TSIXeJIEMU
nensavmu ¢ CH3 OMKOTO TUIa B €IMHMUHOWM KJEeTKM TIpUBeOeT TOJIBKO K 3
MOHOCIIEINPUUECKNM aHTUTeJlaM.

el ICTBUTEJILHO, 5TO OBUIO IIOATBEPXIEHO, [IOCKOJIBKY  OBUJIO
BHIABJIEHO, UYTO TakKXe CMeChb TpeX UMCTEX MOHOCHeUUMOUUEeCKUX aHTUTeJ
MOXeT OHTH IIOJIydeHa IIyTeM O»SKCIPeCCUM TpeX Pas3JIMUHBIX TIKEJIEX
unenen Ig, CKOHCTPYMPOBAaHHEIX  Tak, UTOOEL OHM  OOpa30BHBAaJIA
TOMOOVMMEPH, & He TIeTepOoIMMEPH, BMeCTe C o0f0Wel JEeTKOM LEeNbl B
eOVHOM KJleTke 0e3 NPUCYTCTBMA B CMecH OpuMecel (TpaHcbexkuusa O)
(dur.6). Kax oueBMOHO M3 TabauMue 3, TIIPM PaBHHX COOTHOIMEHMAX
BeKTOPHEX [OHK, MCHOJBE30BAHHHX BO BpeMsa TpaHchexkumum O, He OBUJIO
[IOJIydyeHO cooTHomeHrsa 1:1:1 mjsa aHTuTes AA:BB:CC. TpaHcheKLUUS C
M3MEeHeHHEIMM COOTHOmEeHMAMM BeKTopHoM IOHK (1:1:10, TpaHcbexuusa V)
NIpoIneMOHCTpMpoOBajia, UYTO CoOoTHomeHMAa AA:BB:CC B CMeCAX MOXHO
CKOPPEeKTUPORATEL B HallpaBJIeHUM XeJlaTeJIbHHX COOTHOMEHUN .

B34THE BMECTe, 5TU SBKCIEPUMEHTH IeMOHCTPUPYIT, UYTO IOBa WK
TpM IO CYWMEeCTBY  UMCTHX  MOHOCIEUMPUUECKMX  aHTUTeJla MOIyT
SKCIPECCUPOBATECHA B EIMHMUHOM KJIeTKe 0e3 HexXeJlaTeJIbHHX [TOOOUHHX
OPpOOYKTORB, UTO oOOecleuMBaeT MIPEeMMYMeCcTBO IJS KpylHOMacmTabHOM
OPOOYKIMYM CMeCel TepaleBTUUeCKUX MOHOCIeUMIUUEeCKUX aHTUTEI.

DpuMep 11: CMecu 2 OucnelMpMUeCKMX aHTUTEJI M3 eIOUMHUYHOM
KJIETKU

B TO BpeMAa Kak [IpUMeHeHN e T AKEJIBIX nernemn c

MOJIT/I@MLLMPOB&HHH_MM criocobamm VMHXeHepPpUn 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-06JlacTM aHTUTeJI C M3BECTHOW CHeUUMOUUHOCTLI ¥ M3BECTHOM
criocoBHOCThI0 0Bpas’OBHBATE IIapy C Jerkoy lenbio IGKV1-39 uejoBeka
(Gur.3) MCIOOJB30BaJM nOJIS IIOBTOPHOTO KJIOHMPOBAHMA B BEKTOPH,
comepxamye KOHCTPYKUUMM 1-3 wmIM 6-7, NpelcTaBJIeHHHe B Tabiauie 1,
C IoJydyeHMeM BeKTopoBR IV-X (Tabmauua 4). 3aTeM BeKTOpH IV-X,
KaxIhll M3 KOTOPHIX CcoIepxalJ IIOCJelNoBaTeJIbHOCTUM  HYKJIEMHOBOM
KMCJIOTH, KOoIMpyKIMe OOMyK JIeTKYyK Iellb uYeJIoBeKa, a TaKxXe TIXKeJIYI
Lellb Ig C OTJIMYaKMenCs 0BJIacTLID CH3 u OTIINYaKIenCd
cneundmnuHoCcTh VH, TpaHCOMIIMpOBaJIM B KJETKM JMOO OTIOEJIBHO,
UyTOOH MIPOOEMOHCTPMPOBATE IPEelNATCTBOBaHMe o00pa30BaHUKD MHTAKTHEX
MOHOCIIeUnpmUUe CKUX AHTUTEJI, JINB0o B KOMOMHAaLIUN c OPYTVM
CKOHCTPYMPOBAaHHEM  BEKTOPOM, oJis [MOJIYYEHU I frcneunpuUe CcKmMx
AHTHUTEeJI WMJIM CMecey »OBYX OucneumMdmUueckKmx aHTHUTeJ. B Tabiauue 5
IpencTaBJIEHa 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)
TupeorJioOyJInH
IV IGHV 3.23 12472 1
(B)
\ IGHV 3.30 dubpmuuoren (C) 12794 2
VI IGHV 1.08 CroJbuaxk (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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Tabmuua 5
#
noponyum- BriaBJIeH— BriaBJieH—
Kon
POBAaHHOM Brunc-— HEIE BriaBJieH— HEIE Ipyrue
O0BeKT TpaHC— SKCIIepu—
oTJIMyua- OxMIoaeMele JIeHHa4d [1OJIO— HEIM IIOJI- | BUcHeuu- | Mojie-
TpaHC— | beruum u MeHTaJIbHa4d
omencsa TUIIEL Macca - BMHHEIE HEM 1gG | duueckue KYJIEL
berumnm COOTHO- Macca
fucrenum-— 2LYS MOJIeKYJIEL (%) MOJIeKYJIEL (%)
meHue
duueckom (%) (%)
MOJIEKYJIEL
BEKTOP IIOJIOBMHHEIN
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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BexkTop [TOJIOBUHHEIN
Q 143818 143844 58 42
X B
BexTop
I (1:1) BC 144367 144352 96 4
IVuyv
BexkTop
IV u J (1:1) BC 144354 144382 96 4
VII
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




12

PaHee OBUIO TIPOIOEMOHCTPUMPOBAHO, UYTO THXKeJBEe LenmM Ig cC
MOIMOMLMPORBaHHBEMA criocobamm VHXeHepun CH3, KOOUPYEMBIE
KOHCTpYKUMAMMU 1 ¥ 2, TeM He MeHee, CIOCOOHH 0OOpa30BHBATH
TOMOIOVMEPH  IIpU DKCIIPEeCCUN OTIOEeJIbHO B e OVHWYHBIX KJIeTKax
(WO2009/089004) . OmHaxko B W02009/089004 nmajiee omnmcaHo, uto CH3-
IOOMEHEL, KOTOPEE CKOHCTPYMPOBAaHH  Tak, UTOOH OHM COIepXaliu
My Taln Tpex 3apPAO0BHX nap, TaxKue Kak IPUCYTCTBYIOT B
KOHCTpYkKIMM 3, ©OoJiee He CIHOCOOHE 00pasOoBEHBATE I'OMOOMMEPH IIPU
DKCIIPEeCCUM OTOEJILHO.

B HacToOdmeM MCCJeOOBaHMA 32TU IJaHHEE OBJM TOJBKO YaCTUUHO
IIOOTBEePXIeHE. IeMCTBUTEeJILHO, Ppe3yJbTaThH TpaHchekummt B, C um D
IIPOOEMOHCTPUPOBAIM IPUCYTCTBME TIIOJHEX 1gG, B OOIOJIHEHME K
BLHICOKOM HOJIe HecClapeHHHX IIOJIOBMHHHX  MOJIEKYJ, IEMOHCTPUPY A
HEKOTOPYK ToMoIvMepu3alvpw CH3-ITOMeHOB, KOIMPYEMEX KOHCTPYKIVAMU
1 mu 2. TpaHcoeruuu E m F Takxe NPpUBOOWIIM K NPOOYKLUMM IIOJIHHX 1gG
B IOIIOJIHEHME K HelapHHM [TOJIO BMHHEIM MOJIeKYJIaM, UToO
IEeMOHCTPUPYET, UTO TPOWMHHE 3apAOoBHe MyTallMM KOHCTPYKLUMM 3 He
[IOJIHOCTRI HapylmalT I'OMOOVMMEPU3aLUIO.

Bojiee Toro, Takxe OBJIO IIPOOEMOHCTPUPOBAHO, UYTO BapMaHTH
CH3 ¢ "BrcTynoM" um "HoJoCcTbR" KOHCTPYKUMM 6 ¥ 7 o00pa3yoT
roMoOuMepH (18% rTomMomuMMepoB "BHCTYN-BHCTYN" ¥ 42% ITOMOIOMMEPOB
"IIOJIOCTB-IIOJIOCTE" ) .

BapmraHTH CH3, KOTOpPHE IIOJIHOCTBIO [NIPENATCTBYIOT
TOMOIOVIMEPU 3 Al npu DKCIIPEeCCUM OTOeJIbHO, ABJIATCSA
IpennouTUTeJIbHEMI, UTOOH IpeloTBRaTUTh VI MUHVMM3MPOBATH
HexeJlaTeJIbHEle TIIOOOUHEE TIMIPOOYKTH (TOMOOMMEPEH) IIPU KOBKCIPECCUU
CO BTOPHM BapmaHToM CH3 @Ojsg IeTepOoOUMMEpU3alllM.

VHTepeCcHO, 4YTO IaHHBE SKCIEPMMEHTH BIIEPBEHE OTEMOHCTPUPYT,
UTO TaKXe CMecCUu OUCIHeUMPUUECKUMX aHTUTEJI MOTYT 3KCIPEeCCUPOBATBCH
B EeIOMHUYHHX KJIeTKax I[paKTUUecKu ©0e3 TOMOIOIMMEPOB B CMECHU.
TpaHcoeruumm K m L 0OTUETIMBO IEeMOHCTPUPYIT, UTO IOeMCTBUTEJILHO
[IoJIydamnT OXMIOaeMele Oucrneumpmuueckme TUEl BC+AB (38%+47% npu
TpaHcherkunm K, um 16%+60% npm TpaHchexkuum L). Ilpu obeux
TpaHCOeKUIMAX HabJmogaian OTHOCUTEJIBEHO BHICOKUM MIPOLIEHT
HexXeJlaTeJIbHEX  [NOJIOBMHHEIX  MOJIEKYJI (15% IIOJIOBMHHOM  MOJIEKYJIE

A+TIOJIOBMHHOM MOJIekyJiel C nOpu TpaHcberuuy K, u 24% I[IOJIOBMHHOM
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MOJIEKYJIEL A+TIOJIOBMHHOM MOJIEKYJIEL C pm TpaHCheKLIUA L).
OTHOCHTEJILHO BECOKUM IMIPOLEHT IMNIPUCYTCTBYIIMUX IIOJIOBMHHEIX MOJIEKYJI
OpI OOBACHEeH HUMBKMMM KOJMUECTBaMM COBINaZalMMX TMOKEJEX lelen
BekTOpa IV BcJelcTBMe HecBallaHCHUPOBAHHOM BKCIPECCUM T IKEJIBIX
Herne B COOTBETCTBYyKIEM IIape. TakuMm o06pa30oM, TpaHCcbeKLIUN
[IOBTOPAJIM [IPU CKOPPEKTUPOBAHHOM COOTHOIEHUM BeKTOpHEX [THK,
2:1:1, B TpaHchekuuax 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 TOpUCYTCTBMEM TOJIBKO 3% ToMomuMepHoTro BR. B mOoeaJIbHOM
ciydae, ©STa HM3Kasg OOJIA IIpMMecel MOHOCIIelUMMUeCcKOTo IIPOoOyKTa
IOOJDKHa OBITE CHWXEHa II0 CYMeCTB OO0 HyJld. TakuM ofOpasoM, SBJIIAETCHA
XeJlaTeJIbHEIM HaWTM OOIOJIHMTeJIbHEEe MyTaHTe CH3, KoTophe IIpUBENIM
OH K CcMecaM OMCIeUMPUUEeCKMX aHTUTeJI C MUMHMMAaJIEHBEM IIPUCYTCTBUEM
IpuMecey MOHOCHeUUIUUeCKUX aHTUTeJI.

B HacTOdmeM WMCCJIeIOBaHUM BIIEPBEHE IIPOOEMOHCTPUMPOBAHO, UYTO
1o CYIeCTBY  UMCTEHE CMecCHu OBYX fucrneundruue CcKmx AHTUTEJ,
pacro3Hapmre 3 pPas3JIMUHEX SIIUTONa-MUIIEHVM, MOXHO [IPOOYLUMPOBATH B
eIVHUYHOM KJIeTKe C MUHMMAJILHEIM I[IPUCYTCTBMEM MOHOCHelUduUIeCKUxX
QHTUTEJI B CMECHU.

ODpuMep 12: PaBHOBUIHOCTU CMeCeM

[IOCKOJIbKY OBJIO IMIPOIEMOHCTPUMPOBAHO, UYTO IMNIPOOYKUMS cMecen 2
BucneundrMUecKkmUx aHTUTEJI, Paclo3Hamux 3 SOMUToNa, U3 eIMHUUHOM
KJIETKM WM OPOOYKUMS CMecelM 2 MM 3 MOHOCIeUUPUUECKUX aHTUTeJI
U3 eIVHUUYHOM KJIETKM SABJISEeTCHA TexXHUUeCKM OCYMeCTBMMOW, aBTOPH
HaAaCTOAmMETO n3obpeTeHmns majiee VccJeloBaln BO3MOXHOCTE
KOHTPOJIMPYEMOM TMNPOOYKLUUM Pa3JIMUHEIX OPYIHUX cMecel. UeTBepTyio VH-
oBJyacTb aHTHUTeJJa C MB3BEeCTHOM  CIHeUMPUUHOCTLID U  UMBBECTHOMU
criocoBHOCTLID OOPa30BHBATL IIapy C JIETKOM llenbl uejloBeka IGKV1-39
VICTIOJIE3YIT IJIS I[IOBTOPHOTO KJIOHUPOBaAHWUSA B BeKTOPH, COIOepXalue
KOHCTpYkKUIMM 1-3 miam 7 Tabiaumue 1, C [DOJIyYeHMeM BekTopoB 1/, II',
ITI’ wmim X’ (” vyKas3pBaeT Ha OTJMUAKIYICS CIeUUMPMUHOCTE IIO
CpaBHEHND c COOTBETCTBYKIVMA HOMEpPaMmn BEKTOPORB) . 3aTeM
IIOJIydeHHEEe BekKTopel I/-III’, X' wm IV-IX, KaxXOeM KM3 KOTOPHX
COOEPXUT IIOCJIeOOBATEeJIbHOCTY HYKJIEMHOBOM KMUCJIOTH, KOOMPYKIME

o0y JIET'RKYIO Lellb deJIOBEKa, a Tarxe TAXEIJIYIO ellb Ig C
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oTJMUawnmencsa objacTkio CH3 u oTauMuanmeNrcsa choeurMduuHocThi VH,
TPaHCOULNPYIOT B KJIETKU B KoMOMHAaLUM C higelvaniZaYizi
CKOHCTPYMPOBAHHEIMM BeKTOpaMM C IOJYUYEeHMEeM pPas3JIMUHEX CMecen
OUCneumMdUUeCcKUX M/MUJIM  MOHOCHEeUUMIUUECKMX  aHTUTeJI. MHOXEeCTBO
cMecel, KOTOpHe IIOoJIydalT, BRJUalT CcMecu 2 OucneumudmuecKuUx
AHTHUTEJI, paclo3Halmux 4 2OmMTona, 2 OWUCHeUUMPUUECKHUX AaHTUTEJ U
OIOHOTO MOHOCHEeUnOUUIEeCcKoT O aHTUTeJa, NI cMecu 1
fucrneundrMueckoro ¥ OOHOTO  MOHOCHeUUPUUECKOTO aHTHUTeJa - U3
eIVHUYHOM KJIeTKM. B Tabimile 6 OpedcTaBJieHa cxXeMa TpaHcOeKUuM u

OXVMIOaeMEle pe3yJIBETaTH.
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Tabnuua 6
Kon OxuOaeMbll $ OxUODaeMbl %
PasHOBUIOHOCTE O0BeKT OX1 I aEeMBI
TpaHCheKUIUM U MOHOCIHIeUMPUUIECKOT'O pucrneundprnuecKrom
cMecHu TpaHCheKLUN TUII
COOTHOIIEHHKE IgG MOJIEKYJIE
2 BsAb, 4
IV+HV+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’ 2T (1:1:2) BC+DD 50 50
1 bsAb+1 mAb IV+VII+IT’ 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’ 2L (1:1:2) AR+DD 50 50
1 bsAb+1l mAb IX+X+IT1’ M (1:1:2) AR+DD 50 50
1 bsAb+1l mAb IX+X+IITI’ ZN (1:1:2) ABR+DD 50 50
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XoTa TeopeTHUeCKMe IIOJIydeHue Bcex CMecelM IOOJIKHO OHTb
OCYMeCTBMMEM, M3 IIpeldmecTBylmelr padoTeH OpYyIMX aBTOPOB M3BECTHO,
UTO KPYMNHOMACHTa®HOM MNPOOYKUMUM KJIACCHUUECKMX BapMaHTOB "BECTYII-
B-IIOJIOCTU" MNPEeNATCTBYKT NPOOJIeMEl HeCTabUJIBHOCTM. TakuM o0pasoM,
OXMIOaeTCsda, UTO IOoJIydeHMe CMecel B pe3yJjbTaTe TpaHcbexkuuyn ZA,
ZB, zL, ZM  m  ZN cTraHeT T[IpoOJjieMaTHMUHEIM IIpU IIepexone Ha
KpyIIHOMaCITabHyKn OPOOYKIMIO.

TakuM o0pasoM, TeKymui Habop KOHCTPYKIUMM, IPUCYTCTBYOIMX B
Tabauie 1, He IIO3BOJAEeT IOJIYUeHMEe BCexX TeOpeTHUEeCKMX CMecey us
eIVHWUYHHX KJIeTOK B 0oJiee KpPYIHOM MacmTabe, I[IOCKOJBKY OIMCAaHO,
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-moMeHaMy OMKOT'O Tula. TakuMm o0pasoM, ABJLeTCH
XeJlaTeJlbHBIM MO eJIMPOBaHue HOBEIX BapMaHTOB CH3, KOTOPHE
CKOHCTPYMPOBAHE TakK, 4YTOOH MNIPeldllOUTUTEJIbHO O00pa30BEHBATE TOJBKO
TOMOIVIMEPH WJIM TETEPONVMEPE, M KOTOPHE He T'OMOOVMMEPUIYITCHS WK
He TeTepOoOuMEPUIYITCH C KOHCTpyKUMaAMM 1-5 Tabiuie 1, dYTOOH
0B6ecCneunTb BO3MOXHOCTBL KOBKCIIPECCUM B EIOMHUUHHIX KJIETKax.

DpuMep 13: MOeHTHUOMKALIMSA HOBHX MYyTAHTOB BapsaAOOBHX IIap

Ballayel OaHHOTO MCCJeHOBaHMA OBUIO KOHCTpyupoBaHMe CH3-
obJjacTu IgG Tak, YTOORI obecrieumnTb IPOOYKINIO TOJIBKO
TeTepPOIUMMEPOB MJIM TOJIBKO TOMOIOMMEPOB IIPM CMellaHHOM SKCIIPeCCUM
Pa3JIMUHBIX TSXEJIHX Lenet IgG B eIMHMUHOM KJIeTKe, TIe HOBHE
CKOHCTPYMUPOBAHHEE CH3-moMeHH He TOMOIVMEPU3YITCS VI He
TeTepOoaIVMMEPUBYIOTCHI c V3BEeCTHEMU CKOHCTPYHUPOBAaHHEMA CH3-
noMeHaMmy, wiam c CH3-pmomMeHamMm IUMKOTO TuIa. TakmMm obpas3oM, B
KauecTBe epBOM cTanuu npu UIOeHTUOUKALIUNA 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, IIpVMBedyT K OTTaJIKMBaHMIO MIOEHTWUHEX ueneﬁ, TaK 4TO 9TU
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My Talln MOXHO VCIIOJIbL30BAaTh nJis oBecrnieueHms obpa30BaHUA
TOMOIMMEPOB  M/WUJINU TeTepOIMMEPOB npu CMelaHHOM  BKCIpeCcCHuMr
Pa3JIMUHEIX TEKEJHX lener 1gG, NOpM STOM IIOJIYUYeHHHE I10JIHOpasMepHBe
IgG 4BJARTCHA CTaOMIIBHBEIMMY U IIPOOYLUUPYITCH IIPM BECOKMX IOJIaxX. IO
uToraM, MIOEHTUOUUMPOBAHHEE 3aMeHH MCIOJB3YIT OJS I[IOJIyYeHUSd
fucneundruueCcKmx AHTUTEJI ZNRZN cMecen fucneundmuueCcKrmx W
MOHOCHEeUUPUUECKMX aHTUTEeJI OyTeM MOOMOUKALMKM ClIocobaMr MHXeHepUN
COOTBETCTRBYIIMUX IIap ocTaTKoB CH3 B OIOHOM WMJIM HECKOJBLKUX TIXEJILHX
nenax IgG - o6JjacTtax CH3. Kpome TOTO, BHOBE UIOEHTUOUUIVPOBAHHEE
IapH MyTaluuy 3apgla MOXHO KOMOMHMPOBATEL C CYNEeCTBYOIVMMM IIapaMu,
Tak UYTOOB HECKOJIBKO MOJIEKYJI HYKJIEMHOBOM KMCJIOTH, KOOUPYIIOMUX
PasJIMUHEE TAXeJBle Ilell, BCe W3 KOTOPHX COOepXaT pa3JIMUHHE U
B3aMMOIOMNOJHAKIMe MyTaumyu CH3, MOXHO OBJIO MCIOJIB30BaAThH IJIA
DKCIIPECCUM B TaKMX KJIEeTKax, 4YTOOH IMIPedloUTUTENIEHO MOXHO OBJIO
[MOJIYYUTE CMECUM TOJIbKO MOHOCHEUMPUUECKMX aHTUTEJ, WJIM TOJIBKO
frcneundruue CcKmx aHTUTEJ, VIV CMEeCU ornpeleJIeHHEIX
MOHOCIENUIUUIECKUX u frcrneunudruueCcKmx aHTUTEJ. OcTaTku,
nmonjiexalmme WM3YUYEeHUI B HACTOAMEM MCCJIeIOBaHUM, IIPelCTaBJIgT
coboM KOHTaKTHHE OCTaTKM, KakK YyKazaHo paHee (Deisenhofer J.,
1981; Miller S., 1990; Padlan, 1990, Gunasekaran, 2010) .
OBoCHOBaHMEM DBTOTO [Ioaoxola HABJAeTCHd TO, UYTO OTTajJIKuBawlme
3apgansl BCTpaMBakT clIocobaMy MHXeHepUM B KaXOyln OOCTYIIHYD IIapy
KOHTaKTUPYIMX OCTaTKOB. BaTeMm oBpa3b AHAJIUBUPYIT Ha
HeBOCCTaHaBJuBawmeM SDS-PAGE mma moeHTUOUKALUM [Iap, B KOTOPHX
CHWXeHO oOpa30BaHME IOIMMepa, UYTO BUBYAJIU3UPYT IO IPUCYTCTBUO
[IOJIOC pPa3MepoM NpUubIM3UTeBEHO 72 klla. Bce OOCTyYIHEE IIapH
IoIOBepramnT CKPMHMHIY B KaudeCTBe eIOMHMUHEX MyTaluy WM B
KOMOMHAaLIUN c eIVHUUHOM opyTon My Taunmuemn, MMOCKOJIBKY
OTTaJIKMBAKIETO BJIEKTPOCTATUUESCKOTO B3aMMOIEMCTBUA MexXOoy OIHOM
HEeCOOTBETCTRYKIEN Hapo¥ MOXeT OHTL OOCTATOUHO WMJIM MOXeT OHTbH
HeNOCTaTOYHO, UTOOH oBpa30oBalioCh OOCTaTOUHEE KOJIMYeCTBa
[IOJIOBMHHEIX MOJIEKYJI IJIS ODHapPYyXeHWUS DTUM CIIOCOOOM, TakXe MyTallM
KOMOVHUPYIOT .

AMVHOKMCJIOTHEIE 3aMeHb 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 DSKCIPEecCHUuM U MyTaluuon Jajlee 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 wMxr/Min I1gG, aHaAIM3UPOBAJM B
SDS-PAGE, wm IgG oummagM C MCIOJb30BaHMeM Oejika A. BeJskwu
OKpallMBaJiX C MCIOJNIB30BAHMEM KOJIJIOMOHOTO CHMHeTO. ['OMOOMMEPH ORI
BUIOHE B KaudueCTBEe IIOJIOCH pasMepoM Npubim3uTesibHO 150 klda. IIoOJOCEH
MEHBIIVX pPas3MepoB, COCTABJANINME NPUOIU3NUTEeJIEHO 75 kla, oTpaxalu
IPUCYTCTBME IOJIOBMHHHEX MOJIEKYJI (CM. OTpPULUATEJLHEM KOHTPOJIE:
K392D, K409D). BJoTH HOpencTaBJIeHH Ha our.7/.

PesynbTaTe Teje¥t SDS-PAGE aHalM3MPOBaJM M OlieHMBaJM, Kak
IoKaszaHo B Tabjuue 7, IOpaBad KOJIOHKa. P4Am o0CTaTKOB CUMTaJU

I[TIePCIIeKTVMBHEIMN IJIA oajib HelmeTro nccjlenoBaHMA B KOMOMHalLNUM,
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BKJIIOUasag ocTaTkm Q347, S354, Y349, L3351, K360, T366, T394 u
V397. BrbOOp OBJI OCHOBaAH Ha BHCOKMX IIOKa3aTelJidxX MHIUOUPOBaAHUSA
oBpa3oBaHud TOMOIVMEPOB B codueTaHUmn 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 IIOBEPXHOCTM KOHTakTa CH3-CH3,
BRJIIOUAS B3aUMMOIEMCTBMSA C OCTaTKaMM, KOTOPHE YyXe S3BapsSXeHH, UYTO
MOXeT OHTb OIPpoOJIeMaTUMUHEIM IIOCJIe BHEeCeHMSA MHOXeCTBa 3apaIO0BHX
MyTalluMii B STM B3aMMOIEMCTBYyMMe ocTaTku (cMm. Tabjauuy A). HoBHe
KOHCTPYKIMM BCTpaMBaJIM B BekTop MV1057 (Tabymiuia 8), wm VH-
obBJlacTM  aHTHUTeJla C MB3BEeCTHOM  CIHelUUMPUUHOCTLID U  UMBBECTHOMU
CIIOCOOHOCTRID  OOpa30BHBATLH napy C JerKon LIEeNIbIo IGKV1-39
yeJIoBEeKa, MCIOJBE30BaM IJIA IIOBTOPHOTC KJIOHMPOBaAHMA B BEeKTOPH,
comepxamye DSTM HOBHE KOHCTpykIMM (cM. Tabauuy 9) Tak dUTo
KOMOMHALUM  MOXHO OBJIO  UMCCJIeIOBaTh najee. B Tadunlile 10

InpencCcTaBJIEHEl CXEeMEI M pPe3yJIETaTEHI Tpch@eKHMM.

Tabmmnua 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 dubpmuoren (C) 12794 65
XIX IGHV 3.30 dubpuHoreH (C) 12794 66
XX IGHV 3.30 dubpuHoreH (C) 12794 67
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Tabjgmiia 10

OBwrekT Kono BrigBJIeHHEIE | BEIIBJIEHHEE
OxunaeMel | BHSIBJIeHHEE | BHIBJIeHHEE | BHIIBJIEHHEE Ipyrue
TpaHC- TpaHCheKUUN [IOJIOBMHHEIE | [TOJIOBUHHEE
TUIL AA (%) AC (%) CC (%) (%)
berumnm (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
XIT+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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KomOuHaumm papmaHTOB CH3 »kCOpecCHUpOBaJiM M aHaJIU3UPOBaJM B

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

20, rTomMommMep AA He IIPUCYTCTBOBaJl, B TO BpeMAa Kak roMomumep CC
cocTaBJia)yl HeboJsbmyln noJio (7%). MacC-CIeKTPOCKOIMUECKMUM aHaJlnu3
moxkasajyl, 4YTO OocCTaBmmuics OeJIJOK B CMeCH COCTOLJI M3 IIOJIOBUHHOM
MOJIEKYJIEL A, BepPOSITHO BCJEOCTBME HepaBHOM BKCIPECCUM TIXKEJIHX
nener A u C. UcxonHHEe »HaHHEEe MS njasg obpa3z3loB TpaHcbexuum Z0
npencTaBJIEHE Ha Our.3s.

HeoxmmaHHO, B TO BpeMda KakK TpaHcheklua 7Z0 TOpuBOOMIIa K
3HAUMTEJBLHEIM KOJMUEeCTBaM OMCIelIMdMUecKoTo IMIponoykKTa, Iapa C
ofpaleHHBEIM 3apsaIoM  IIpu  TpaHcbexkumy ZP (L351K/T366’D mnpoTuBs
T366K/L351’D gmiug Z0O) He OpuBejla K CXOOHBEM pesyJbTaTaM, U
HabOJjomajly TOJBKO 52% OUMCHelIMIMUeCKOT'O MNIPOoAyKTa C [IPUCYTCTBUEM
3HAUUTEJIBHEIX KOJIMUEeCTB OByX IoMoouMepob (30% AA m 13% CC). 3TO
MOXeT OBThL O0OOBACHEHO TeM, UTO OTpHuIaTeJJbHO 3apsSXeHHBM D
CTPYKTYPHO BHCOKO cxomeH ¢ T, TakuM oOpasoM, camMa II0 cele
3aMeHa T366D MoOxeT  He OBITE OOCTaTOUHO sbdexkTUBHOM  IOJIA
OTTaJIKMBaHUSI, u, TakuM oBpas3oM, T366D Bce eme o00pas3yoT
TOMOOVMEPH, YTO M HabjomaJioCh B IeMCTBUTEJILHOCTH.

MOXHO NIPennoJIOXKUTE, uTo HecylIeCcTBEeHHO oTJIMYaKnmmec s
BApMAaHTE BHOBBL BHABJIEHHOM mHnape T366K/L351'D (HanpuMmep, IIpu
MCCJIeIOBaHUM BCexX IIepeCTaHOBOK, BKJIOUAKMMX HOBHE KOHCTPYKIUM
T366R m L351E), MOXeT NPpMBOIMTEL K CXONOHEIM IIpolleHTaM BsAb.

Npumep 14: HADDOCK s KOHCTPYMPOBAHMS HOBHX MyTaHTOB CH3
onss obecrnieueHnss 30OeKTUBHOM I'eTepoIMMepM3alium

Kak ommcaHo B nOpumMmepe 13, BHOBB BHABJEeHHad 3apdloBas IIapa
T366K/L351’D yBeJIMUuMBaeT IOJIO TeTepoIMMEepPOB B cMecu (69%) c
MUHMMAaJIbLHOM noJien HeXeJlaTeJIb HEX T'OMOJIVMEDPOB ccC (7%)
(L351D/L351’D) M CYIeCTBEHHOM IOJIeM IIOJIOBMHHEIX MOJIekyJl A (24%),
ABJIARIMUXCS TMIPMMECSIMM B CMECHM. B 5»TOM [IpPMMEpPe MCIIOJb30BaJM
nooxon in silico, 4UYTOOH [majyiee BHABUTL aMMHOKMCJIOTHHE OCTATKM,
BOBJIEUEHHEE BO B3aMMOIEVCTBUSA Ha IOBEPXHOCTM KOHTakTa CH3, 4

nccijlegoOBaHMA OOIIOJIHAKINVX 3aMeH B IIPOTHMBOIIOJIOXHBIX obJjlacTax CH3 mu
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IOJIS TIIoOMCKa HOBHX Iap CH3, comepXamMx KOMILJIEMEHTAPHEE 3aMeHH,
KOTOPHE majiee YBeJMUMBAKT SOOEKTUBHYD TreTepooMepmU3alnio,
OODHOBPEMEHHO IIpenoTepamas 20PpeKTMBEHOe o00pasoBaHMe TOMOOVMEPOB
OIBYX TSIXeJIEX Lellen.

HADDOCK (oOycJioBJIeHHAas BHECOKOM CTelleHbI HeOOHOBHAUHOCTU
COCTHKOBKa OeJlok-0eJIOK) IIpelcTaBJgeT coboM MHOAOXOHO OIlocCpenyeMou
MHOoOpMaLMer I'MOKOM COCTHKOBKM IJIS MOISJIMPOBAHUS OMOMOJIEKYJISPHBIX
KoMIJIekcOoB. HADDOCK oTJMyaeTcd OT CIOCOOOB COCTEHKOBKM C HYJIA
TeM, UTO B HEeEM 3akKoIMpoBaHa MHoOpMaLMS U3 UIEeHTUOUIIMPOBAHHBIX
MM TIPeOCKa3aHHHX I[IOBepPXHOCTEeM KOHTakTa OeJIKkOB B HeUeTKUX
IpaHullax B3aVMONEeCTBUA (AIR) o4 oBecrieueHNd npoluecca
COCTHIKOBKM. (de Vries et al., 2010).

BxoOHEEe »OaHHHE IJ9 web-cepBepa HADDOCK cocToaT u3 odalia
BeJIkoOBOM CTPYKTYPH, KoTopad MOXeT NpencTaBJIATh cobomn
KPUCTAJIJIMUECKYD CTPYKTYPY, CTPYKTYPpY AMP MIM CMOOEeJMPOBaAHHYIO
CTPYKTYPY. lloCJie COCTHKOBKM MM LOeTaymzalumy, HADDOCK BeIOaeT Tak
Ha3HBAaEME I[IOKa3aTellb HADDOCK, KOTOPHM HOpelcTaBJgeT cobomn
CpeOHeBR3BEIleHHOE 3HaUeHue BaH-IOep-BaaJlbCOBOM DHepIUH,
BJIEKTPOCTATHUUECKOM DSHEepIuM, IJIomany IMIOTPYXEHHOM IIOBEPXHOCTU U
SHepIun oecoJibBaTaluM. l[lokazaTelb HADDOCK MOXHO
MHTEepPIIpeTUPOBaTh Kak rokasareJib SHepIUuU CBA3EBaHUA I
abdmHHOCTH, Oaxe HecMOTpd Ha TO, UYTO IpAMOTO IIlepexola K
DKCIIEPUMEHTAJIBHEIM HOAaHHEM YacTO TPYIOHO IOOCTUIHYTH. B IOIOJIHEHUE
K 5BTOMY, HADDOCK r1penmocTaBJIdeT bamJel co CTPpYKTYypaMu  Ojig
"HaMJIyunmmx yeTHpex" CTPYKTYP, [1OJIYYEHHEIX B pes3yJibTaTe
IpoBeIeHUI COCTHKOBKM. OTKU QalJIEl CO CTPYKTypaMM MOXHO 3aTrpy3UTh
¥ BUBYaJMU3UPOBATL, I[IO3BOJAL IeTalJIbHBEM aHaJlM3 B3auMOIeVCTBUN
VHIVBUOYAJIbLHEIX OCTATKOB.

B osTOM IpuMepe MCCJeIOoBaJIM B3aMMOOEMCTBMS Mexny 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 mnpuMmepe 13 OBJIO BHSBJEHO, UTO KOTpaHCheKIIMI BEeKTOPOB

XIIT wn XVI npueomuiia kK o0OpasoBaHMIO [IpuMMecH TroMomuMepa CC
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(Tabsmiza 10) . HADDOCK WMCHOJIB30BAJIM IOJIA IIOMCKAa IOOIIOJIHMTEJIbHEX
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 IOJIS DHepIuM) U UeTHpe ©dalja co
CTPYKTYypaMu, COOTBEeTCTBYKIME UeTHpPeM CTPYyKTypaM C HauboJee
HU3KOM BHepIueu, BHIABJIEHHHEM IpoT'paMMo¥. IlokazaTesau HADDOCK
VCIOJIL3YIOT IOJIA CpPpaBHEHUMA PasJIMUHEIX CTPYKTYP; IOPpyTMe DHEePpIUM
MCIIOJIE 3YIT TOJILKO oJjga  [OoJIydeHuda  MHOopMallMu O TOM, uTo
IPOUCXOOUT B CTPYKTypax (HalpuMep, XOpollMe 3BJeKTpoCTaTUdecKHue
B3aMMOINENCTBUSA, MeHbllas IIOoTpPyXeHHas IIOBEepPXHOCTHL, BHCOKas BaH-
Iep-BaaJlbCOBa BHepIMsA) . UeM HMWXe okKaz3aTenk HADDOCK, TeMm Jiydle.

IO KaxOooM IHapb MyTallMM BHUMCJIAIM DokKazaTesJu IJd OuMepoB AA, AB

u BB.

HabGope nap MyTaluuy u3 nopuMepa 12 aHaim3uporBaiau B HADDOCK,
UTOOH BUIOETE, KoppeJsiMpyoT JIn BEIUMCJIEHHEE SHepIUHn C
DKCIIePUMEHTAJIBHEIMM  OaHHEMM. B Tabimue 11 mOpencraBJIeHBEL BCe

TeopeTHnudueCKMe SHepI'rM, KOTOPERIE BUI3YaJIM3IMPOBAHEI Ha q_)T/[I‘.9.



86

Tabamia 11

[Imomankb
KoMmBuuaumum [lokaszaTeJib OHepITUsd JJIeKTpocTaTnuueckada SHepITUsd
IOTPYXeHHOMU
KOHCTPYKLIUN HADDOCK Vdw DHepIrmuAa OecoJibBaTalum
[IOBEPXHOCTU

OUKUN 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)

*2Ta BeJIMUVHa ABJIAETCA HeOOBUHO BHICOKOM BCJIeOCTBUE BEICOKOTI'O IIoKazsaTeJid BaH—Hep—BaaﬂbCOBOﬁ

SHepPIUM, BOSMOXHO BCJIEICTBME IIPOCTPAaHCTBEHHOTO CTOJIKHOBeHUS B ciyuae T366W/T366'W
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B cayyae 2 gpgomMeHoB CH3 1OImkoro Tula, IIokaszaTejgum HADDOCK
ABJIANTCSA OOMHAKOBEMM IJig AA, AB m BB, nockojbky objactm CH3 A u
B 4BJIATCA MOEHTUUHBMM. B OOJNBIMHCTBE IOPYTHUX CJydyaeB Iapa AB
uMeeT HauboJiee HM3KMM IIoKa3aTeJlb, KOTOPHM ABJISAETCHS TaKMM, KakK U
oxrpmaercsa. [Iyia nape T366K/L351D mnokaszaTelkb BB HeMHOTO JIyulle,
yeM IokazaTeJs AB (-210,6 nportmuB -212,5), omHAKO 5TO OTJIMUME
HaxoOMTCsa B IIpemejlax OmMOKM  BHUMCIISHUM. C HMCIOJIL30BAaHMUEM
HADDOCK BuUByaJMU3MPOBaJM CTPYKTYPE TI'eTepOoIMMEPOB S5TUX  Iap.
HanpuMep, KOMOMHaALUM KOHCTPYKLUMM 1-2, 1-1 m 2-2 HOpencTaBJIeHH Ha
our.10. Mcxonma n3 STOM BU3yaJu3alun, OUeBUIOHO, UTO B
reTepoouMepe oBpasynrcA COJIEBHE MOCTHUKHU (dur.10A, Jerad
nmaHeJi), B TO BpeMsa Kak MexOoy ocTaTKaMM MIOSHTUUHBX lellel
IPOUCXOOUT DIIEKTPOCTATUYECKOE OTTaJIKUBaHME (pur.10B u C,
CpenHdasd ¥ TIIpaBad IIaHeJb) . TakuMm ofOpasoM, OoJlee  BECOKHUE
rnokasatTeyim HADDOCK w™MorTyT OBITH ODBACHEHH HBJIEKTPOCTaTUUeCKUM
OTTaJIKMBaAHMEM MYyTaHTHHEHX OCTATKOB IIOBEPXHOCTM KOHTaKTa. OTH
OCTaTKU ITOJDKHEL OTBOPAYMBATHLCH opyT oT opyra u He
B3aMMOIEMCTBYIT C OCTaTKaMM Ha OpyToM LelM, BH3HBad CHMXEeHUE
abdMHHOCTH .

B Tabimue 11 m Ha ouUIr.9 noaoTBepXIeHO TO, UYTO Habimomalu B
npumepe  13. Terepomumep AC T366K/L351'D wu romomumep CC
L351D/L351'D ob0pasyonTcsada CO CXOIHOM BSHepIMel, UYTO OOBLACHAET
IPpUCYTCTBME KaK TIeTepoluMepa, Tak M ToMOOMMepa, B CMeCH.
TomomuMep AA T366K/T366’K, ¢ IpyroM CTOPOHH, MNPaKTUUECKU He
nonmaeTcsda OOHaAPYXeHMI B CMEeCH, XOTHA IIPUCYTCTBYIT IIOJIOBMHHEE
MOJIekyJIH A T366K. B mTabmmue 11 ®m Ha QuUI.9 »OelCTBUTEJILHO
[IOKa3aHoO, UYTO IokaszaTesisz HADDOCK mnjd ToMoIMMepa IToMoovMep 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 npenrnojlaraeTcsd, uTo MOTYT OHITH
CKOHCTPYMPOBAHE  aJIbTEPHATMBH  IOJIS IIape  3apaOO0BHX 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. [Hosa romommuMepoB CC L351D/L351’D wmoxeT OHTH
yMeHbIIeHa IIyTeM CO3IaHMsa BapMaHTOB Mapu 366/351. Bce BO3MOXHBE
Iape MyTaluuM aHaausupoBaJiv B HADDOCK M T[OJIydeHHBHEe IIOoKa3aTelu

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

[Imomanb
KoMmBuuaumum I[lokaszaTeJib SHepITusd JJIeKTpocTaTnuueckada SHepITUsd .
[IOTPYXEeHHOU
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 - L351E -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 - L35L1E -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 MU3YyUYeHUU rokasarejen HADDOCK OBLIIO BEISABJIEHO, UuTo
HEeKOTOpPHE M3 MyTaluM MMelT CXOOHEM "xapakTep" OpM CpaBHEeHUU C
T366K/L351’D. [ng OOJBIIMHCTBA IIe€PEeCTAHOBOK OBJIO BHABJIEHO, UTO
romMonuMep AA uMeeT 0OoJlee BHCOKMM TIIokazaTejyis HADDOCK, yeM
reTepomnmMep AB, oIOHako TIToMomuMmep BB okaszajsicda HaCTOJBbKO Xe
BEITOOHEIM, Kak M TeTeponuMep AB. [JTaxe HeCcMOTpAs Ha TO, UTO
M3BEeCTHO, UYTO ocTaTok 351 4gaBiadgercs "cocemHmM" @OJIS HeTo Xe
caMoTro Ha IOpyroM lLenu, T.e. ocTaTok 351 nenmu A obpasyeT mapy cC
OCTaTKOM 351 nenm B Ha [IOBEPXHOCTHU KOHTaKTa CH3-CH3,
IpakKTUUYECKM He CYINeCTBYET OTPULATEJIBHOTO BJIMAHUA UIEHTUUHHX
3ap4noB, KoT'ma ofbpasyeTca nouMep BB. Ilpu pacCMOTPEHMU CTPYKTYPH
L351D/L351'D 3TO ODBACHAETCH acraparlvHOBEMA KMCJIOTaMu
OTKJIOHAKMVMMCSA IOpYyI' OT »Opyra, ¥ CcTabuIM3UMpyRIMM BJIMSHMEM IO
MeHbIlel Mepe BCTpevawnmerocsa B NpHPoLe apTMHMHAa B IDOJOXeHuM 355
n TaKxXe HEeKOTOpOoMn crabuamzanumen OTPMUILATEJIBHOTO 3apgana
BCTPEUAKMVMCS B I[IPUMPOIEe OCTATKOM CepMHa B TIoJioXeHuMM 354 (cM.
our.12A) . MyTaumsa 2TUX oCTaTkoB (S354A m R355D) obecneumpBaeT
TOJIBKO HeOOJIBIIOe YCOBEpIMeHCTBOBaHMe. M3 ¢our.l2B TI[IOHATHO, UTO
BOOopon ocToBa A354 BH3HBaeT cCTabmamM3alMio IToMOIMMepa. M3 »Tou
cepumn napa T366R/L351'E, [IO—-BUOVMOMY , ABJISETCHA HamuboJiee
BHITOOHOM C HaMMeHbIMM IokasaTejieM HADDOCK mis OucneuudmuuecKom
MOJIEKYJIBL .

lIpuMep 16: MyTaumm B oBsactu T366K/L351'D

B cepur aHaauz30B HADDOCK B 5TOoM npuMmepe mnapel T366K/L351'D
i T366K/L351'E ObyiM B3ATH B KadecTBe MCXOOHOM CTPYKTYPH. IJd
UIOSHTUOUKALUY  OOIOJIHUTEJILHEIX  MyTalul, KOTOPHE OaJjiee MOTyT
VBEJIMUUTL MOpelcKas3aHHBEM OIPpOoLeHT OeclHelUMdUUuecKUxXx MOJIEKYJ DTUX
nene A u B, IONOJHUTEJIbHBEE MyTalMM Ha B-llelMM MCIIOJNL30Ba M OJIg
BHUMCJIEHMSA TokazaTejyen HADDOCK © osHepruti. IpM MCCIeOOBaHUU
CTPYKTYPH CH3-momeHa C VICIIOJIE 30BaHMEM PO TP aMMBL 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 MyTalVMVM B STOM IIpHMMeEpe
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- B IOONOJIHEHMe K wMyTaumm L351D - 1OJid MCCIenoBaHMA pe3yJbTaTa
oBpa3oBaHMA IOMMepa OJId I'OMO— UM TeTepoluMMepoB (cM. o¢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 moJjioxeHmMax 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 IIoJIoXeHUMM 351, [ODO-BUIMMOMY, elle O0oJiee
CIIOCOOCTBYEeT I'eTepOolUMepU3allN.

B cremyiomel TIpylne aHalmz3or HADDOCK BHOBL B KaudecTBe
UCXOOHOM CTPYKTYypH Opajmu napy T366K/L351’D. B @»omoJiHeHMe K
3aMeHaM B B-llemny, KOTOpHEe [Jajlee YBeJMUMBAKT I'eTepOodVMepU3aliyn
(r.e. Y349D/E m L368E), k A-llenM, KOoTopasd yXe COIEPXUT 3aMeHy
T366K, oDoBaBJIAJIM  OOIIOJIHUTEJIbEHEE MYyTalluHr. Kak T1oka3aHO Ha
dur.1l4, cymecTByeT HECKOJbKO IIap MyTalul, KOTOPHE, [I0-BUIVMOMY,
CrocoBCTBYT 00pa30BaHUKL OUCHelIUPUUEeCKUX TeTepoIMMepoB. B mape
T366K-L351K/L351"D-Y349’'D BCe yeTnpe My TaHTHEBIX ocTaTKa
BOBJIEUEHH B OOpas30BaHME TeTepOIMMEPHOM IIapH, UYelo He IPOMCXOOUT
B cJiyduae T366K-L351K/L351'E-L368’E, rme K351 He BOBJIEUEH IMIPSIMO
B CBA3HBaHMe. OOHako Inokasaress HADDOCK mJjd STOIO IIOCJEOHETO
reTepoIMMepa paBeH -228,9; UTO 3HAUMTEJILHO HMXe dueM -214,2 @04
T366K/ L351’E-L368’E, uTO MOXeT OLTL OOLACHEHO B3aMMOIENCTBUIMA
c ob6pasoBaHMEeM BOIOPONHEIX cCcBaselm K B 1noJioxenum 351 (cMm.
our.15). ITapa T366K-1L351K/L351"D-Y349’D MOXeT OBITH najiee
yiydmeHa MyTaumet 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
¥ CXOIOHBEIM Ioka3zaTesiaM IJia AA ¥ BB Opu CpaBHeHUI C eOVMHCTBEeHHOM
MyTauuern T366K B A-lenu. TeopeTHUUeCKM, BTO IOOJDKHO TIPUBECTU K
foJlee  BEHCOKMM KOJIMUeCTBaM OUCHeUUONUIEeCKMX IeTepOIMMEPOB B
obpasuax.

N3 ¢our.ll oueBMIHO, UTO HaJluume R BMecTO K B DOJIOXeHUM 366
MOXeT OBITH BoJiee 20PeKTMBHEM B OTHOIIEeHUN obecrieueHmnd

rerTepoaorMepmsalin. TaxmMm O@paBOM, HeKOTOPRIE ns aAHaJIM30B
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HADDOCK, mnpeICTaBJIEHHHEHX Ha OuI.l13 [NOBTOPANM, OOHAKO Tellepb C

T366R BMecTO T366K B A-uenm. BrIIO IPOOEMOHCTPUPOBAHO, UYTO HEe

ABJISETCHA BHTOIHEM KOMOMHMpPOBaHMe R366 B A-lelXM C OBOVHBMU

MyTaumaMu B B-nenm (¢ur.1l6). 370 MoOXeT OHTH CJIeICTBUEM KPYIIHEIX

rasMepoOB STOI'O OCTaTKa, IpellIATCTBymeroc IpyI'rMM B3aMMOIEeCTBUAM

IIOBEPXHOCTM KOHTAaKTa, »JaxXe HeCMOTpd Ha TOo, YTO B CTPYKTypax

IIPMCYTCTBYROT OXMIaeMble COJIeBEle MOCTUKM C R366. Takxe IIOKa3aTeJlb

HADDOCK miysa romommmepa AA dABJIgeTcsa 0OoJiee HUBKMM B cJydae R366,

ueM B CJIydae K366, UTO TakKXe He BHOCUT IIOJIOXMTEJIBHOI'O BKJIaa B

oBpaszoBaHue TeTeponomUMepa. TakuM oBpasoM, He IPOBOONIINA

OaJyibHeMmx aHaJIM30B HADDOCK c MICIIOJILE 30BaHMEM R366 Ha

[IOBEPXHOCTM KOHTaKTa.
Bruio BHOpaHO BCero 14 Hap C HaWIy4dllMMM XapaKTepUCTHUKaMU B
COOTBETCTBUK C NPOTHO3MpoBaHMeM HADDOCK (cM.

17).

Tabauuy 13 m our.
B HeKOTOpPHX IHapax BKJKUYeHa 3aMeHa R355D mjisa ycTpaHeHUS

CTabUMIM3UPYRILEeTIo BJIMAHUA BCTpedawlerocsas B nOpupone R355 Ha

BRaMMomericrsue L351/L351'D.

Tabamua 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: 3Skxcnpeccusi in vitro OucneumdmuecKmMx MOJIEKYJI C
UCHOJNIBbB30OBaHMeM MyTaHTOB CH3 Ha ocHOBe mnporxHosmupoBanusi HADDOCK

AHaJyiMm3 B IpuMepe 16 nokasajl, UYTO HeKOTOpHe BapuaHTH CH3 cC
IOTMOJIHUTEJIbHEIMM  MyTaluusaMy B objacTu mapk T366K/L3517’D  IOJDKHE
OpUBeCTM K CMeCAM C BHCOKMM COHOepXaHMeM OMCHelIUMdUUIeCKOTO
KOMIIOHEHTA u [IOTEeHUMAJIBEHO BoJiee HU3KUM conepXaHMeM
TOMOOVMEPHOTO KOMIIOHEeHTa. OTM MHape C Haujdyume¥ 5300eKTUMBHOCTLBIO
oTOMpanM IJA OPOOYKIMM UM HaJlbHeWmero aHaau3a. KpoMme TOTo, TakKxe
noJjlydajau KOHCTpykumm T366R m L351E. B Tabiuue 14 [$puBeleHE
KOHCTPYKUUM, KOTOPHE OBJIM IIOJIYYEHE M KOTOPHE MWMCIIOJIbE30BaJiM IJIid
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 [IapTHepa IIo
reTepomuMepuzauuM. B uOoeajlbHOM CJy4dae, IOOJIKHE OO0pasOBHBATLCA
BHICOKME [IPOLIEHTEL [IOJIOBUHHEIX MOJIEKYJI " HU3KMKE IIPOLIEHTEL
TOMOIVIMEPOB . B KauecTBe KOHTPOJIA Takxe VCIIOJIb 30BaJIu
KOHCTPYKLUUM, COIepXalllie paHee OIMCaHHBEE 3apdaOOoBHE MyTaluu, U
KOHCTPYKLUUM, CcoOOepXalle paHee OIMCaHHHEe MyTaluuy "BECTYI-B-
noJjiocTm" TakXe MCIOJb30BaJM IJIA DBKCIPEecCCUMM B KadecTBe LeJIoTo
IgG peKOMOMHaAHTHHMM KJIeTKaMu. OUuMIleHHEEe C OeJIKOM A CylepHaTaHTH
aHaJsmsupoBaJin B SDS-PAGE; pesyibTaTe aHaJIM3MPORAJIM U OLeHUBaJIH,
Kak I[IOKaszsaHo B Tabiuue 14.

Tabamuia 14

Q

% TIIOJIOBUHHEIX
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 72,4
T366S, L368A,

7 58,6 41,4
Y407V
7T366K 43 32,9 67,1
L351D 63 89,8 10,2
T366D 64 89, 6 10,4
T366K, L351K 68 34,7 65,3
L351D, L368E 69 83,7 16,3
L351E, Y349E 70 67,8 32,2
L351D, Y349E 71 79,7 20,3
L351D, R355D 72 100 -
L351D, 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 56,6 43,4
L351R 77 100 -
T366E 78 44,4 55,6
T366R 79 29,6 70,4
L351FE 80 100 -

PesyJIbTaTH KOBKCIPeCcCcUuMr obmel JIeTKOM LelM M OBYX pPa3JIMUHBIX
TOXKEJIHX Llellel, ComepXalMxX aMMHOKMCJIOTHBE SBaMeHH B KOHCTPYKIMAX,
OpencTaBJIeHHHX B Tabiauie 14, WIM TSReJHX Lelel, coIepXalrx
AMMHOKMCJIOTHEIE 3aMeHH I[IpedlleCTBYMMX KOHCTPYKUMM, OIpeldcTaBJIeHEH
B Tabjmie 15. OKCIpeccrusa OBYX  PasJIMUHEX TOXKeJIHX — Lelei,
comepxXxanmmx AMMHOKMCJIIO THEE 3aMeHH T366K u 1351’ D:L368"E,
COOTBETCTBEHHO, IpUBeJa INIPpUOIM3UTEJIBHO K 87% OMCIeuuMdUuuecKoT o
reTeponmMepa AB B cMecu 0Oez NPUCYTCTBUA IT'OMOOMMepOoB AA wmiau BB
(koMOMHalMad HOMep 3 B Tabiauue 15). HabGaomanu OpubIM3UTEJIBHO 12%
IIOJIOBMHHEIX MOJIEKYJI (IIOJIOBMHHHM A), coIepXxamux 3amMeHy T366K.
BoJjiee TOTO, OBIJIO BEIABJIEHO, uTo [IPOLIeHT OUCneunudpruueCcroro

TeTeponuMepa AB Bo3pacTaly, KoT'Ja B IepBYHD TEKEJYID Lelb BHOCUIIMU
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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, IIpuUBeJia IIPpUOJIM3UTEJIBHO K 92% OucIeuuduuecKoIo
reTeponuMepa AB, B TO BpeMd Kak IoMonuMmeprl AA M BB O cCcymecTBy
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 TIeTeponuMepsl AB. [IJjIgd OUMCTKM U
NOCIIeOYRIEeTO TepaleBTUUECKOTO IIPMMEHEHMA TIOJIOBMHHEE MOJIEKYJIH
MOTYT OHTHL YyIOaJlIeHH C I[IOMOIBI CTAaHOAPTHEX I[IOOXONOB, TaKMX Kak
SKCKJIO3MOHHAA XpoMaTorpadusa. TaxkuM o0pa3oM, MCIIOJB30BaHME DSTUX
BHOBB MIEeHTUOULMPOBaHHBIX 3apAOOBEIX MyTaHTOB B npoliecce
NOJIYUEeHU A OUCHelUIUUEeCKMX aHTUTeJ obeclleuMBaeT IIperMylecTBa Hal
VM3BECTHEIMU 3apAOO0BEMM MYyTaHTaMM WM MyTaHTaMy Tula "BECTYII-B-
noJjocTtmu", TIOe OPpUCYTCTBMe "npuMmecel" TOMOIMMEPHEIX aHTUTEJ He
UCKIIOUeHO. KpomMe ToTo, 3BapanoBee napu T366K/L351'D:L368'E wu
T366K:L351K/L351’D:L368’E MMenT OOMNOJIHUTEJIbHOE MNPEeMMymeCTBO Ham
paHee OIIVCaHHBEMU napaMm C oBpalleHHEM 3apAO0oM
E356K:D399K/K392'D:K409'D u E356K:D399K/K392’'D:K409’D:K439'D,
[IOCKOJIBEKY paHee OIMCaHHHE 3apAOOoBHE BapMaHTHL OCHOBAHHEL  Ha
oBpameHnM CYmeCcTBYKRIMX 3apAOoB Ha IIOBEePXHOCTHM KOoHTakTa CH3-CH3,
B TO BpPeMS KakK BO BHOBL MIOSHTUPUMUIMPOBAHHHX 3apialOBHX BapMaHTax
nDo0aBJIEHH 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 KOMOMHaumsax Homep 4, 5, 6, 9, 10 m 11, KOTOpHE
TakKxe IIPVBOOUIIN K OJIaTONPUATHEM OOJISIM OUCIelndUUIeCKOTO
TeTepoIMMepa Upe3BHUaVHO HM3KMMM OOJIAMM ToMoIMMepoB AA u BB,

IIpMCyTCTBYyKIMX B CMeCAX.
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Tabgmuiia 15

KomMOuuaumsa 2 L elb lens Bx*/
OoBHapy- | oOHapy- | oOHapy-
pPa3JIMUYHEIX A* /My Taumm My Taln oOHapyXeHHHM % | OOHaApPyXeHHH %
KeHHEIM KeHHEIN KeHHEIN
T AKEJIBIX (# xoHCT- (# xOHCT- I[IOJIOBMHHOTO A IIOJIOBMHHOTO B
SAA $AB %BB
lenen PYKLMM) 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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T3660K,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-lellb MMeeT cHelMPUMUHOCTE MFEF1337 (=CcToJIOHAUHHM TOKCOMI); ** B-lelb MMeeT clIeluduuHoCcT:s MF1122

(=pnbpuHOTEH)
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HaTmBHas MS

HaTueHy®n MS OPOBOOMIIM OJIS BCexX OHUCHeUUMPUUeCKMX Oo0paslioB.
[IoJlydeHHEEe TpaduKkM aHaJIM3UPOBAJM MOJS OIpenesleHMS OTHOCUTEJILHOM
OOJIM TPUCYTCTBYKIETO TUIla OBYMA IIYTAMM: I[IO BECOTe IIMKa U IIO
omany IOMKa. [momans IIUMKa ABJSAeTCda HauboJiee IIPaBUJIBHEIM —C
HayuyHOM TOUKM 3peHMs CrnocoboM aHaM3a, 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 OuI.19, UMCIIOBHE BE&JIMUYMHE MOTYT OHTH
HavgeHH B Tabiuie 15. [IpubBIM3KUTEeJNBRHO B IIOJIOBMHe 0O0pa3loB ofmee
comepxaHMe MOpMMecel MoHocHeludmuueckoro IgG cocTaBsgeT MeHee 5%,
VM TOJIBKO B TpPexX cJydasx OHO cocTaBjdeT >10%, B TO BpeMsa KaK IJIA
IgG wt OXMIOaeTCd OBHAPYXUTE NPUOIIN3UTEJIEHO 50%
MOHOCHeundprueckoro IgG B CMecH.

[laHeJsIb M3 OecATH KoMOMHAalMM 2 Pa3JIMUYHEIX leney Ovla BHOpaHa
3 Tabguue 15 n0ja4 »DajJbHeMmero aHalu3a. OTM OecAaTh KoMOMHALUN
BKJIOUaJIM kKoMObuHaumu 1, 2, 3, 4, 5, 6, 9, 10, 11 m 12 (rabauila
15). Bwbop 2THUX »OecaTu koMOuHaluMy OBJI OCHOBaAH Ha  HUBKUX
IpolLleHTaxX TOMOIVMMEPOR, IMIPUCYTCTBYKIMX B CMeCH, IIpM olpelelJIeHUMU
C TIoMombp nMS, OIOHAKO TaKXe OH OCHOBaH Ha HuX ofmux QU3UKO-—
XUMMUUECKMX CBOMCTBax, BKJIIOUASA BHXOI IIPOOYKIMWM, SDS-PAGE, a
Takxe KOJMUECTBO MyTaluy, IPUCYTCTByWIMxX B CH3-momeHe.

OpuMep 18: AxHanmse cTabuinsHOCTM IgG

B »sToM wMccJeOoBaHUM Hajlee aHalu3UpPYT Ccepuio IIap MyTallui
CH3, KOTOPHE MIPUBOIOAT K BEICOKMM OOJIAM frcrneunuue CcKmMx
TeTepOoIVMMEPOR BO OQpakUMM LeJIeX 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 ViVvo, CHUXeHMEe 30OeKTOPHOM OYHKUUM /MU
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yBeJIMueHrMe VMIMMYyHOI'eHHOCTNM. BHOBB M,HeHTM(bMLLMpOBaHHBIe 3apAI0OBEHE

I1Iapel CpaBHMBaAKRT C GMCHeLLM(]_)MT{eCKMMM MOJIeKYyJlaMMM IOMKOI'O THIIa U

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

fucneundprmueckme  KOHCTPYKUIMM B  DTOM MCCJEeIOBaHMM  CcoIepXar
OIMHAKOBHE BapuabeJbHEHe o00JIaCTM TIKEJEX U JeTKMX Lelel, uTo
TapaHTHUPYeT TO, uTo HabmomaeMble 20QeKTH BH3BAHE MyTalMaIMy B Fc-

YacTy MOJIEKYJIE, a He BapbMpOBaHMeM BapuabelIbHBEIX ofJlacTel.

IOis DTUX fucrneumMpruIeCKUx MOJIEKYJI IPOBOOAT cepuo
MCCJIeI0OBaHUM CTabUILHOCTHA . 31U MCCJIeIOBaHUA BRJIOU AT
CIIEKTPOCKOIIMUECKHKe (MIOIJIONMEHMe B VYJIbBTPadMOJIeTOBOM ¥ BUIOMMOM

objlacTu, QIYOpeCLeHLIUI M paccesHMe CEBeTa) W MUKPOCKOIMUECKMUE
(cBeToOBasa M QIyopeclieHTHas MMKPOCKONMSA C OKpammBaHueM Nile Red)
aHaJIM3E, KOTOpPHe Oo0ecCleuMBalT MHPOPMALMI O COCTOSHUM alpelaluM
BapuaHTOoB CH3.

CHeKTpH I[IOTJIOmWEHUS B YJIbBTPadMOJIETOROM M BMIMMOW 00JIaCTHU
PETUCTPUPYT C I[IOMOINBI OBYJYYEBOI'O CIeKTpodoTOoOMeTpa C IOBYyMA
MOHOXpoMaTopaMu Cary 300 Bio mnpm 25°C. MOHMTOPMHI CIIEKTPOB
nporonaT npu oT 250 mo 400 HM C MCIOJIB30BaHMEM IJIMHEL IIyTHM 1 CM.
[lorJiomeHMe TNpM OJIMHe BOJHH 320 HM U 0OoJjilee oOeclleuMBaEeT
MHOOpMaLMI O COCTOAHMM aTperaunm 1gG.

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

MOHMTOPUHT CIEKTPOB paccesHus cBera nopu 90° mpoBomsST mnpu

25°C c VICIIOJIL30BaHMEM CIekTpoOdOTOMETPA FluoroMax oIyTeM

NPOBEOEeHUI CUHXPOHHOTO CKAHUPOBAHUS (Aen=Aex) Mexny 400 oM m 750
HM CO BpeMeHeM uHTerpupoBaHusa 0,01 c. Ieam pasg BO3OYXIEHUS U
VICIIYCKaHM4a OINTUMMU3UPYKT. Hamnpumep, paccedHMe CBeTa IIOH IIPSAMBM
YTJIOM MOXET pas3JIMuuTh obpaszus 1gG, KOTOPHE He MMERT IVMMEPOB U
VMeT 5% IVMMepOoB.

IOi1g QIyopecleHTHOM MMKPOCKONMM C OKpamuBaHuemM Nile Red,

HEernoCpenCTBEeHHO Iepel Mu3MepeHMAMM K obpaszuy pobasiswoT Nile Red
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B 2TaHoJie. 0OO0pa3lH 3ajlMBalT Ha IIPeIMeTHOM CTeKJI€ UM aHaJlu3UupyoT
C TIoMOombl (QJIYOPEeCLEeHTHOW MUKPOCKONIMM. YacTHUIH [TOOCUMTHBAIT.
HyxHMM Openesl pasMepa YacTHIll, KOTOPHEM MOXeT OBTE BHSABJIEH C
IIoMOmED (QJIYOPECLEeHTHOM MUKPOCKOIIMM, COCTaBJIAeT NIPpUOIM3UTEIIBHO
0,5 MrM.

[IprMeHeHME CTPeCcCcoBOTO BO3OENCTBUSA, TakKoI'o Kak
TeMIlepaTypa, PH, MexaHMUeCcKOe BOBIEWCTBME WIM IeHaTypHupyoIMe
BemecTBa, K 0OeJlkaM MOXeT IPMBECTM K M3MeHeHMI KOoHQopMaluM
(HammpyiMep, pasBopauMBaHMbD) ¥W/WIM arperauuu. Kak coofmalioch
paHee, OuUcCHeUMPUUECKMEe aHTHUTeJla C MOIMOUMUIMPOBAHHEM CcIiocofamm
VHXEeHEepUn 3apAaI0M MET CHMWXEHHYI TeMIIepaTypy IJIaBJIEHUSA
MOIOUOUUIMPOBAHHOTO CH3 (Gunasekaran 2010), LEeJIBLID STUX
UCCcJIeIOBaHUM ABJIAETCA pPal3JIMueHMe HOBHX 3apAIO0BEX MyTaHTOB IIO
HacToAmeMY M300pPEeTeHMK M CYTECTBYKIMX M3BECTHEX  3apaI0BHX
MyTaHTOB.

[lpoBOOAT WMCCJIEeOOBaHUA TepMOCTabMIBHOCTM C MCIOJIBE30BaAHUEM
Octet, Kak C TIOoMombl BuoceHCcopoB ¢ OeJkoM A, Tak u C
MCIIOJIE 30BaHMEM CBA3BIBaAHUA FcRn C IgG. g nccJjenoBaHMAa
TeMIlepaTypHOM CcTabujIbHOCTM 1gG ¢ MOOMOMUMPOBAHHEIM CclIocofaMu
umwxeHepry CH3 o006pa3un MHKYOUPYIOT B KOHUeHTpaumyu 100 MrT/MI (B
PBS) mnpm 4, 50, 55, 60, 65, 70 m 75°C B Teuenme 1 uyaca c
MCIIOJIb30BaHreM ycTporcTea mjsa IIIP. Ilocjie 2ToTro ofpasubsl MeIJIeHHO
oxJlaxmamoT B TeueHre 15 wMmHyT @mo 25°C m  mepxaT OpM STOU
TeMIIepaType B TeueHMe 2 YaCoB, IIOCJe UYero MX XpaHAT B TeueHNe
HOUM npu 4°C. [TpeIUnIMTUPORARIIME aHTUTeJa YIOaJIsaoT
HEHTPUQYTHUPOBaAHMEM, I[IOCJIe Yero OIpelelidnT ofmyn KOHIEeHTpAallMo

IgG B pacTBOPUMEIX aHTUTeJaxXx ¢ HoMombln Octet ¢ MCOOJB30BaAHUEM

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. HMCOoNAb3ywonT JUOO OMOCEHCOPH ¢ OenkoM L mid
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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CIIOCOOE MOTYT OHTHL 0OOJiee UYBCTEBUTEJILHEMM, UYeM MCIOJL30BaHue
OnoceHcopa ¢ ©OeJkoM A, ¥ ¥MX TaKXe MOXHO WMCIOJbL30BaTh IJid
MCCJIEIOBaHUM TeMIepaTypHOM CTabUJIBLHOCTH.

Bce oO0Opa3Uubl TakXe aHaJU3UPYT B OTHOWEHUMM CTabMIJIIBHOCTU B
CHBOPOTKe. B KpaTKOM M3JIOXKEHUU (MOOIMOULIMPOBaHHEE Ccriocofammu
VHXeHepun) obpasun 1gG wmHKYOuUpyoT 1npu  37°C B CHBOPOTKE
yeJloBeKa, KOHTPOJIbHEHE oOpas3lil momgmepxkuBainT 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 CBeXas CHBOPOTKa UeJIOBeKa, MCIOJIL3YT B
KauecTeBe 5STaJiOHa.

OpuMep 19: AHanm3H CTaBMILHOCTH

B HOpedmecTBYRIMUX 5HKCIEPUMeHTax IIOJIyYaJlM BECOKME T[IPOLIeHTEH
OUCHIelnOUUIEeCKUX AaHTUTEJI MNOCPelCTBOM KOBKCIPEeCCHM OBYX Pas3JIMUHEBIX
TAXEJIHX lleley, comepxammx MyTauuu CH3, u ofbmel JerKoM Lelu
(mpumep 17) .

[laHeJIb M3 BOCBMM KOMOMHALMM M3 2 PasJIMUHLBIX TSKEJHX lelen
Orla BHOpaHa M3 Tabjauubl 15 OJsg DajlbHeMIeIo aHalin3a. 9TM BOCEMb
KoMOMHALMM BKJIOUYaAJIXM KoMOuHauuu 3, 4, 5, 6, 9, 10, 11 m 12
(rabamua 15). B 5»ToM MCCHIeOOBaHMM STM BOCeMb KOMOMHaLUM
aHaJIu3uporaJn, obpamasd ocoboe BHMMaHMEeE Ha CTabMIILHOCTL Fc-uacTu
IgG. B KauecTBe KOHTpPOJEN BKJOUaAJM OUcCHeuUdUUEeCKMEe MOJIEKYJIH
OVMKOTO  TUIla (T.e. ez wmyTaumm CH3) n/minm  OucrneuudmuueckKme
MOJIEKYJIEL Ha OCHOBe PpaHee COOOMeHHHX 323apgaOoBHX MyTaumun CH3.
CilenyeT OTMETUTE, UYTO IJIA OUCHeIMOUMUECKMX MOJIEKYJI IMKOTO TUIla 2
TAXEJIBEIX el M O0Iywn JeTKYKR Ilellb KOBKCIpecCHupyrnT ©0e3 CpelcTB
OJIS TIPEeVMMYyIIeCTBEHHOTO CMEIeHsa B CTOPOHY TeTepOolIuMepOoB. JOTHU
"BucneunupmUUecKme MOJIEKYJIE" OVMKOTI'O THUIIa, TakMM obpasoM,
OpencTaBJagioT coboM cMeck AA, AR ¥ BB. Bce Oucneuudpmuueckue
MOJIEKYJIHL B 5STOM MCCJIeNOBaHUM KOHCTPYUPORAJIM TakK, UYTOOE OHU
UMeJIM Te Xe KoMOmHauum VH/VL, UTo TapaHTHUpyeT, UYTOo HadjmogacMbe
5QOeKTH BEI3BAaHEL My TalV MU B Fc-uacTu MOJIEKYJIHL, a He

BapbMpoBaHMeM (aAvu) Fab-uacrel.
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BHJIO TIPEennoJioXeHO, UYTO IIaphH MyTaluMi, KOTOPHE MCIIOJbL30BaJIM
nJjig obecrieueHrsa oOpa30BaHMA TI'eTepPOIVMMEPHEX IIap OBYX pPa3JIMUHBIX
TAXEJIHX lelley, MOTYT acCCOLUMMPOBATH C HEOXMIOAHHBEIMM CTPYKTYPHBMU
WY MWHBEIMM »OecTabunusupyomumm sdodbexkTaMm Ha Fc-obitacte IgG. 37O
BIIOCJIEOCTBUM  MOXET [IpUBECTHU K npobiieMam, KOTOPHE MOTYT
NpensTCTBOBATL HaJiIbHeMmel KIMHMUEeCKOM pazpaboTke, TakuMM Kak
yMeHbIIeHMe BpPeMeHM M[OJIYXKMUMBHM 1in VIivo, yMeHblleHMe 5(heKTOopHOM
OYHKIUM M/WIM yBeJIMUeHMe UMMYyHOTeHHOCTM BCJIeICTBUE IIPUCYTCTBUML
STUX MYTaLMM.

TepMOCTaOMIIEHOCTB

[IpuMeHeHMe CTPeCcCOBOTO BO3OeMCTBUA, TakKoI'0 KakK YyBeJIMUeHU’e
WV yMeHBbIIeHMEe TeMIIeEPaTypPH, MOXET IIPUBECTM K KOHOOPMAILMMOHHOMY
M3MEeHEeHVI0 (HanmpyMmep, pa3BopauMBaHuio) UW/UIM arperanuy OeJIKOB.
s VCCJIeIOBaHNA TepMUUeCcKOM CcTabMIBEHOCTHU IgG C
MOIOUOUUIMPOBAaHHEMA crnocobamu  MHXeHepun  CH3, OucnendUUIeCcKM1e
MOJIEKVYJIEL C KoMOMHaluMsaAMM 3—-6 ¥ 9-12 (Tabjmiza 15), a Takxe
oucreunudpruuecrKmue MOJIEKY JIBI OVUKOTO TUIIa nu oucrneunudruuecrme
MOJIEKYJIH, IIOJIyUeHHEe C MCIOJb30BaHMEeM KOHCTpykKuum 1 u 2
(koMOuHaluMa E356K:D399K/ K392D’ :K409D’, Takxe HashBaeMas IIapon
"c oOpameHHBEM 3apganoM") MHKYOMpOBasM B KOHUeHTpaumy 100 MKT/MI
(e PBS) mpu 4, 60, 62,5, 65, 67,5, 70 mu 72,5°C B Teuenue 1 uyaca
C MCHOJIbL30BaHMeM YycTpoucTBa njusa IIHP. [locyie »TOTO OOpPa3LUEH
MeIJIEHHO OXJaxXmaJyM B TedeHMe 15 MuHYT no 25°C u Iepxaau OIpu

2TOM TeMIlepaType B TedeHNre 2 JacoB, IIOoCJIe Yel'O MX XpaHWJIM B
TedeHlre HOUM IIpKr 4°C, Ha cJleyomrie CYTKIM TIIPelUIIMTHMPOBaBIIME

aHTUTeJIa YIaJlaly LeHTpubyrmupoBaHumeMm (18000 o6./mmH.; 4°C, 20
MMH) , TIIOCJIe UYero OIpeleydiy OO0yl KOHLIeHTpaluuon IgG C IIOMOIL

Octet ¢ wmcnosbz0oBaHMeM OroceHcopa c OenkoM A (pas3BemeHue 1/10 B

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

TepMUUYECKYIO CcTabMIJIBHOCTD I10 CPpaBHEHUID c oucrneunudmrue CKMUMAU
MOJIEKYJIaMM IOUKOTO TUIlla (KBaOpaThl) . Bucrneumpmuueckue MOJIEKYJIH C

KOMOUMHauuaMmu 3-6 u 9-12 (pOMOHL) TakKXe [IPOOEeMOHCTPUPOBAaJIX
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YMEHBIIEHHYI TEePMUUECKYK CTabMJIBbHOCTE II0 CPaABHEHMI C IOUKKM
TUIIOM. OnmHakKo nprMedaTeJIbHO, uTo TPU KOMOMHAaLUN
[IPOOEMOHCTPUPOBANIM YBEJIMUEHHYKD CTaOMIJIBHOCTE I[IO0 CpPaBHEHUK C
KOHTPOJIbHEM fucrneuudmuyeCcKm1M AHTUTEJIOM c MOOMOUUMPOBAaAHHEM
criocobammu VHXeHepUn CH3. Bucneumndpmueckue MOJIEKY JIBEL c
koMOMHauusamMu 9, 10 m 11 gBIgo0TCA 3HAUMTEJILHO 0OoJjlee cCcTabuiIbHBEMU,
ueMm opyrue fucneumupmuUuecKrue MOJIEKYJIH c MOIOMIUUMPOBaHHEM
crnocobamm uHXeHepum CH3 (c obBpalleHHHM 3apsaioM), M OHM SABJISATCH
HAaCTOJIBKO Xe CTabMIJIbHHEMM, KakK M OMCHeUMPUUeCKMe MOJIEKYJIE OUKOTO
TUMla, OpU HaudoJiee BLHICOKOM M3MEpPeHHOMW TeMIepaType.

CTabMIBHOCTE IIPM BaMOPaXMBAHUM-PaSMOPaAXMBAHUA

g wuccjaemoBaHmMAa  crTabuiabHOCTM IgG ¢ MOIMOMUMPOBAHHEM
crnocobamu wuMHXeHepur CH3 T1@pM T[IOBTOPRAKIEMCS 3aMOpaXuMBaHUM U
pasMopaxmMBaHuM OUcHelUudUUeCKre MOJIeKYJIH M3 KoMOMHaluui 3-6 U 9-
12 (rabmmua 15), a Takxe OuUcCIHeUMPUUEeCKMe MOJIEKYJIE OMKOITO THUIla U
frcneumupuuecKme MOJIEKYJIH, [IOJIYYEHHHE c VICIIOJIE 30BAHUEM
KOHCTPYKLMM 1 M 2 (xkoMmOuHaumsa E356K:D399K/ K392D’ :K409D’ (mapa
C oBpalle HHBIM 3apganoM) ) noneepIralmu BOBIEVNCTBUIO OecdaTu

I1ocjienoBaTeJIbHEX LUMKIIOB SaMOpPaXMBaHMA—-PASMOPaXIMBaHMA, ImoMenmaAda

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

Tex IIOp, IIOKa OHM He 3aMOpO34TCH IIOJIHOCTBI. llociie »Toro obpaslib

PasMopaXxmMealit I1pn KOMHAaTHOM TeMIlepaType. Korgpa OHM OBLIIN
IIOJIHOCTEIO PasMOPOXeHEl, IMKJIL 3aMOpaXrMpBaHe-—pasMOpaXxmMBaHMe
IIOBTOPAJIN . Ilocae 10 IMKIIOB S3aMOpaXxrMpeaHMe-pasSMOoOpaXmMBaHIMe,

NIpelIUNIMTUPORBABIIME 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
[IOBTOPAJIM TPU pasa. Pe3yJlbTaTeH OpPelcTaBJIEHH Ha our.21l. Brulo
BHABJIEHO, Shie) KOHTPOJIBHOE fucrneunpnuecroe AHTUTEJIO C
MOIMOUMIIMPOBAHHEIM criocoBamu WHXeHepuu CH3 ¢ oOpameHueM 3apdana,
[IO—BUIOVMOMY , VMeeT HECKOJIBKO CHMWXEHHYI CTabMIIBHOCTB 1o
CpaBHeHUI C OucHneumMdmuuecKoM MOJIEKYJIONM IOMKOTO TUIla. HalpoTus,

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

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

CTabUIBHOCTH 0JId BapMUaHTOB C  MOOMOMUMPOBAHHEM  CIOCOOaMM
nHXeHepum CH3.
CTrabuIBHOCTE B CHBOPOTKe in vitro

IOia wuccijaemoBaHMA  CcTabuijbHOCTM I1gG ¢ MOIMOMUMPOBAHHEM

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
¢ obpalleHMeM 3apgOa MHKYyOMpoBasM Ipr 37°C B CHBOPOTKe ueJjloBeka

10%. KoHTpoJbHHE OOpas3lsl IepXallM B CHBOPOTKe uejloBeka mnpu 4°C.
Uepes 1, 2 wmimm 5 CYTOK IMNIPEUMIMTHUPOBABIIME aHTUTeJa YIaJaJu
LHeHTpUdyITMpoBaHMeM. Ilocjie 3TOoTO 0OO0paslil TUTPORAIM B QUOPUHOTEH-
crneuupmnueckoMm ELISA [njsa onpenesieHMIaS OTHOCUTEJIBHEIX KOJUUeCTB
OYHKUIMOHAJBHOTO IgG. OuMIleHHOE KOHTPOJIBHOE AaHTUTEJIO, B KOTOopoe
Owrla HDobaBJieHa CBeXad CHBOPOTKa UeJIOBEeKa, MUCIOJIE30BaJiL B
KauecCcTBe 5STaJlOHa.

ODauusle ELISA ¢ QUMOPMHOTEHOM [NIPOOEMOHCTPMpPOBAaJM, UYTO BCe

ofbpasusl OBUIM IOOBOJIBHO CTabujbHEIMM B 10% CHBOPOTKe UeJloOBeKa IIpU

37°C B TeueHue 5 cyTok. Ilpu 0OoJjlee HU3KOM KOHUeHTpauuu 1gG
Bucneuudmieckmre MOJIEKYJIEL ¢ KoMOMHaumaMm 4 m 5, [IO-BUIMMOMY,
OBJIM HECKOJIBKO MeHee CcTabMJIbHBIMM, OCOOEeHHO B MOMeHTH T=1 m T=2,
OOHAKO B KOHIIE 3TOTIO BKCIEPMMEHTAa pal3JiMuue ABJIAeTCS MUHMMAJILHBM
(cM. QuT.22).

ODpuMep 20: JanbHeNllee UCCIeOOBaHME CTaOMIBHOCTHU

DabHeNmyln Ccepurio aHaJlMTUUeCKUX CIoCOOOB MCIIOJL30BaJM MOJIA
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
antuTeJsa (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 wMI/MII M MCIOJB30BaJM HECKOJBKO
YCJIOBUM CTPECCOBOTO BOB3OEeNMCTBUA (2 cyTok npu 50°C, 2 Hemelu HOpu

40°C, 5x 3aMopaxXMBaHMe-pasMopaXnBaHue) , C LeJIBIo VIMETEH
CIIOCOOHOCTL pPas3jiMuMTh pasz3jiMuHble oOpas3uUel. CilemyeT OTMETUTH, UYTO
BTU BLICOKME YPOBHU CTPEeCCOBOTO BO3IEeNCTBUI obecrneumnBau
YCJIOBMSA, B KOTOPBX ONHO M3 POIUTEJLCKMX aHTUTEeJ (pOOUTEeJIbCKOe
anTuTeJjo BB, wuMewnmee @»pBe Fab 1122), HMCHOJIB3YEMHX BO BcCcex

OucnelIMdrUUeCcKnUX MOJIeKyJlaX, CTaJlo HecTabuiIbHEM. UYepe3 2 CYTOK

npru 50°C ©Owula BHSBJIEHA arperaluusda 2Toro Oejika [0 IIOTJIOMEHMWI B
Yo-oBgacTr. O9TO IO3BOJWUJIO MNIPEeONoJIOXUTE, UTO HSTU CTPeCCOBHE
YCJIOBUSA He TIIO3BOJIART pPa3JIMUMTE HecTabuJbHOCTL Fab wm CH3 B

fUcneuMdUUIeCKOM MOJIEKYJIe, WM HaHHHE, I[IOJIyUYeHHHe IIpM MHKYOaluu

npu 50°C, ciemyeT MCIOJIL30BaTh OCTOPOXHO.

PesyJibTaTH OBOOBIEHHO npencTaBJIeHE B Tadnuie 16.
AHaIUTUUECKME CIOCOOE, KOTOPEE MCIIOJE30BaJIM, BKJIIUYAJN:

- QJuyopeclieHTHasa Mukpockonmsa ¢ Nile Red ("uactuusl Nile
Red" B Tabjauue 16); 10J4 BHABJEHMUS KoJmMuecTBa uyacTtul >0,5 MM
nocyie pno®amBjeHua KpacuTeyiga Nile Red.

- Yd-cnexkTpoMeTpma npu 350 HM ("Y®, 350 HM"); W3MeHeHUe
IIOTJICWEHMA IIpU IJIMHaxX BOJH >320 HM HDaeT MHOOPpMaLUMI O COCTOSHUU
arperaummu 0OeJika.

- PaccesHue cBeTa npu 90° mpm 400 um ("LS, 400 uMm");
UYBCTBUTEJILHEM CIOoC0o0 BHABJIEHMS MBMEeHEeHMM arperaumum ©0eJika,
HalpyMep, OTJIMUMM MeXOIy MOHOMepaMy M IuMmepaMu 1gG.

- CobcTreHHad QIayopeclieHIMsa,; MaKCUMMallbHad OJIMHAa  BOJIHH

@ﬂyopecueHuMM M VMHTEeHCHMBHOCTE apoMaTHMUeCKHMX OCTaTKOB B beJsike

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

CBA3HBAETCSA I[OCPEICTBOM DJIEKTPOCTATUUECKUX B3aMMOINEMCTBUSA C

KaTHMOHHEIMM TpyHIlaMM dYepes oO0pasoBaHMe MOHHHX IIap, U MOXHO

BHABJIATE M3MEHEHUI CTPYKTYPH M/UIM KoHQOpMaluM OeJiKa.
CHeKTPOCKOIMUSI B YABTPAOMOJIETOBOM M BUIOMMOMN OOJIACTM CHeKTpa

CrlekTpH I[OIJIOmEHMS B YJAbTpadMoJeToBOM U BUIMMOM o0B8JAaCTHU

CIIeKTpa U3MeP AJIU npu 25°C c TIOMOIBIO IBYJIYUEeBOTO
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crnexkTpodoToMEeTpa C IOBYyMs MOHOXpoMaTopaMu Cary 300 Bio oT Varian
B PasJIMUHEIX KBapLIeBEX KIOBeTax (TaKMX KaK UYepHbBe KIOBETH HU3KOIT'O
obwemMa Hellma ¢ mimHOM nOyTu 1,0 CcM M HOpo3pauHble KIOBeTH Hellma
0,2 cMm x 1,0 cM). MOHMTOPUHI CIEKTPOB NpoBOoOMIM Mexny 220 m 450
HM C MCIOJIb30BaHMeM IJIMHE noyTtu 1,0 cMm. IorJomeHue B obJjiactm 280
HM ofecHneurBaeT MHOOPMaLMI O KOHIeHTpaluuu Oejka. O00JIaCcTb MexXnoy
320 BM m 450 HM MoxeT o060ecrneuuThb MHOOPMALMIK O COCTOSHUU
arperaumm B obpasle.

Paccesinme ceBeTa npu 90°

CIIEeKTPOCKOINMA paccesHrsa cBeTa mnpu 90° Owpula paszpaboTaHa g
MCCJIeNOBaHUA arperauuu 0OeJlka M €e I[IPpOBOOWIIM, KaK OIMCaHO B
Capelle, 2005; Demeule, 2007a. MOHUTOPHMHI CIIEKTPOB pPacCCedHUA
cBeTa npu 90° IPOBOOUIIN npu 25°C C VCIIOJILE 30BaHeM
crniekrpodporTomMeTrpa FluoroMax (Spex, Instruments S.A., Inc. U.K.)

IyTeM [IPOBEeIeHMSI CUHXPOHHOTO CKAHUPOBAHUSL (Acr=Aex) Mexmy 400 HM
n 750 HM co BpeMeHeM uHTeIpauum 0,01 c. McciemopalM pasJiMUHBELE
napaMeTpH  MeJu, UyTOOE  HaAUTU OTITVMAJIbHEE YCJIOBUA. Mocae
ONTUMM3ALUKM IOJII BCexX U3MepPeHMM MCIOJIbL30BalIM OOHM U Te Xe
napaMeTpH eJin.

Hcnyckauue QIIyopeclieHLIMM B CTAlIMOHAPHOM COCTOSIHUMU

VcnyckaHre QIyopecleHLMM OCTaTKOB TpullTodaHa, THUPO3MHaA U
beHMIIaslaHVMHa TaeT MHOoOpMalLMi O  JIOKAJILHOM  OKPYXEeHUM  DTUX
biryopodopor. UsMepdoOT M3MEeHEeHUd MM OTJIMUMS ITHUAPOPOOHOCTU M1/MUIINU
KecTkoCTM. Kak mnpaBuio, 0OoJjee IHUIPOQOOHEE M XKEeCTKMEe YCIJIOBUA
IIPUBOIOAT K YBEJINUYEHUIO VHTEHCHBHOCTHU bJIyopecueHIM "
KOPOTKOBOJIHOBOMY COBUTY MaKCHUMyMa SMUCCHUM . CIIeKTPOCKOIINA
coBCcTBeHHOM QJIYOpecClLeHUIUM MOXeT o00eclleuMTb MHOOpMAalLMo O TeKyIeM
cocTOoAHUM OeJlka UM OCYMEeCTBUTL MOHMTOPUHIT M3IMEeHeHUV (U3NUEeCKUX U
XVMUUECKMUX CBOMCTB. BoJblle MHOoOpMalMM O (GJAyopecLeHUUM TUPO3VHAa
u TpunTodaHa MoxeT OHTL HaWgeHo B kKHUTe Lakowicz [Lakowicz,
2006].

CIIeKTpPH VCITYCKaHU4 u BO3OYXIEeHNA bIyopecLeHUInNn
pPeruMcCTpUPOBaJIU npu 25°C B Pas3JIMUHBIX KBaplleBHX KIOBETAaX.

BozByxmeHre o00pasloB OCYMEeCTBIAIM PV PAaBJIUUHEIX OJMHAX BOJIH.

BpeMsa MHTeTpPUPOBAHUSA U I[apaMeTph ey OITUMMM3MpOBaJM. Illocie
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ONTMMM3aLUUNM IOJia Bcex o0pa3LoB MCIOJIbL30BaJiM TO Xe  BpeMd
ONTUMM3ALUNM U IlapaMeTpH WeJ.

d1yopeclieHTHAsT MUKPOCKOIMSI C oKpaummBaHMeM Nile Red

Crnoco® okxpammBaHMA C HoMmombil Nile Red Owl paszpaboTaH IOJda
BM3YyaJIMU3alMM arperaToB OeJika, ¥ 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 O 10x, 20x wm 40x. 4
MCCJIeNOBaHUM C TIOMOMBI MUKPOCKOINMM MCIIOJL30BaJIM  IIpelMeTHHE

CTeRrJIa C (l)MKCMpOBaHHBIM paccTodHMEM O,l MM MeXOy IIpeIMeTHEM W’

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

dnnyopeclieHTHAsI CIeKTpockommss ¢ 1,8-ANS

l-aHmamMHHadTalInH-8-CyJibpoHOBA S KMcJioTa (1, 8—ANS)
npencraBJgeT cobo¥V HesapsSXeHHBM HeOOJbIoW (QIYOPEeCLeHTHHM 30HI
(MM 299,34 [@a), HWCHOJL3YEMHM IJS MUCCIeOOBaHMA Kak MeMOpaHHHX
IIOBEPXHOCTEN, TakK U OeJIKOB.

1,8-ANS 4gBJIAeTCHA I[IO CYIECTBY He(dJYOPeClLeHTHOM B BOIe U
CTaHOBUTCH OILY TVMO biyopeclieHTHOM, KoT'Ima OHa CBfA3aHa C
MeMOpaHaMM (KBaAHTOBEM BHxoO ~0,25) ¢ win ©Oedxkamu (KBaHTOBHM
Buxonm ~0,7). B8To cBoMcTBO 1,8-ANS @mejlaeT ee UYBCTBUTEJILHEM
VMHIVKATOPOM YKJIaIKK 0eJika, KOHQOPMALMOHHEIX W3MEHEeHUV U IPpYyTUX
IpOoLIeCCOB, KOTOPHE MOINOULIMPYIOT DK CIIOBULINIO 30HIOAa BOIE.
Mupopmaumsas o 1,8-ANS MoxeT OHTL HaMIeHa Ha »OoOMallHEeM CTpaHule
MuTepHeT Molecular Probes, www.probes.com.

CInekTpHE MCIOyCKaHuUsa QiayopecueHuMn 1, 8-ANS perMcTpUpoOBalM C
VICIIOJIE 30BaHUEM CIIEKTPOMETPA FluoroMax. [lpamoe CpaBHeHUE
bayopecuenun 1, 8-ANS wMexny IgG He npoBonAT. Kaxaemi IgG MOXeT
VMETH OTJMUaKIeeCcsd KOJMUECTBO YUYAaCTKOB CBA3EBaHuA 1,8-ANS wu,
TakMM oO0OpasoM, WX HeJIb34 CpaBHMBaATh. B [OpUHINMIIE, UYeM HUXe
daryopecueHuua 1, 8-ANS, TeM MeHbIle MOJIeKyJ 1, 8—ANS CcBA3HBaAeTCHd C
aHTUTeJioM. OLEHMBAKT M3MEHEHMSI MHTEHCHMBHOCTM OQJyopeclueHUuM 1, 8-

ANS ¥ IOJIMHBEL BOJIHEL MCIIYCKAHMA BCJIEIOCTBUE CTPpeCCOBEIX BO3IEVICTBUM.
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Tabauua 16
0630p Pal3JIMUHHX pe3yJIbTaTOB YCKOPeHHOM »erpalaluM IJS pas3JIMUHEX 00pas3luoB 1gG mocyie pa3baBjieHUA
no 0,2 mr/mi. lIBeT dueekK yKasHBaeT Ha BapbMpoBaHMe Mexny T= 0 M MOMEHTOM BPEeMEeHM IIOCJe CTPeCCOBOTO
BO3IOEMCTBUA: TEMHO-CEepPHM = OOJIbIIOe WM3MEHEeHMe, CBeTJIO-CephlM = HeOOoJIblIoe M3MeHEeHMEe M HeT LIBeTa = HEeT
M3MeHeHUa (= cTabujIbHBI)

* "# xoMmOBuHauMM" OTHOCUTCA K KOMOMHALMM MyTallui, IIPpMBeIeHHHX B Tabiauie 15; ** oueHb Majke
YacTHUE HOpU QIYOPECLeHTHOM MMKPOCKOIMM, 3HAUMMOCTL STHX UYacCTUl, Heu3BecTHa,; 2d4°C= 2 cyTok opu 4°C;

2d50°C= 2 cyTok mpu 50°C; 2w4°C= 2 Hemesu npu 4°C; 2wd40°C= 2 Hepmesm npu 40°C; TO= HauaJI0O DKCIEPVMEHTa;

S5FT=5 UMKJHE 3aMOpPaXMBaHUA-Pa3MOPaXUBaHUI

CoBcTBeHHasd
LS diyopecueHna 1, 8—ANS
CTtpeccoBoe brayopeclieHIUA
JaCcTULE Yo, 400 HM
OBpazel Deqka BOBIEV— coBbcTBEeHHAHA A coBbCcTBEeHHAHA A
Nile red | 350 umM (10’ Coeur
CTBUE dayopecueHLMa | Max. 1, 8=ANS Max.
cps) . . (HM)
(10° mmn/c) (HM) (10° mMmi/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°c 10-20 0 1,2 5,7 338
AA
2d50°C 10-20 0,002 1,0 5,5 338




2d4c°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
Bucneumnpmueckasd
2w4a°C 0 0,9 5,0 336
MOJIeKyJla OUKOITO
o * %
Tuma (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°c 10-20 0,001 1,3 5,9 336 7,0 507
Bucneumnpnueckad
MOTIeRYTIa c| 2ds0°C 10-20 | 0,002 1,2 5,7 336 7,0 507
ofpalmeHHEM 2wa°C >2000** 0 1,1 5,5 336
sapAloM 2wd0°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
KoMmBuuaumdg # 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°cC >3000** 0,001 1,0 6,2 337 7,5 505
KoMmBuuaumga # 4 o2waec 0,001 1,0 6,3 337
2wl 0°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°cC >2000** 0,001 1,1 4,9 337
KomBuuaumsa # 5
2d50°C >10000** | 0,001 0,9 5,0 337
2d4°c 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
2d4c°c 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°c 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
KovEumama ¥ 12 2wa°C >2000%** 0,003 0,6 3,6 337
2wa40°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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B3ATHE BMeCTe, DTU TaHHHE YyKasHBalT Ha TO, UYTO pa3JIMUHHE
obpasusl 1gG ABJAITCS B 3HAUMTEJILHOM CTeleHM CTabuJIbHBMU .

TpeBoBaChb YCJIOBMSA BEHCOKOT'O CTPECCOBOIO BO3IOEMCTBUA (HAIPUMED,

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

HamboJsiee pazjuuanmyMmM pakTopaMy OJA CTabMIBEHOCTU MEeXIy
BeJIkaMm ABJIATCSA LMK JIE 3aMOpPaXMBaHUA-Pa3MOPaXUBaHU I u

YBeJIMYeHHaA TeMIliepaTypa. YUUTEBAA OUeHb Xe CTKUN CTpeCCOBBIﬁ

bakTop MHKYyOalum npu 50°C, BapMaHTEH T366K/L351E, Y349E
(koMBuHaumsa #4) wm  T366K,L351K/L351D, Y349E (koMOuHalsa #11)
ABJIATCHA IOBYMS M3 Hamubojiee cCcTabMJIbHEHX OeJIKOB B IIaHeJM, 3a
KOTOPEIMM OJIM3KO cjenyioT T366K,L351K/L351D,Y349D (koMOMHaLIM S
#10) m T3660K,L351K/L351D,L368E (xoMOmuHaLua #12).

NpuMep 21: HaTuBHass MS B DBSBKCIEPUMMEHTAX II0 COOTHOIWEHMO;
COOTHOIIeHNe HOpu TpaHcbexumm or 1:5 mo 5:1

UToOH Yy3HaThb OoJblie O [HoBeneHuM IgG Cc MyTaHTHEIM CH3 B
CMeleHHBIX CMecaxX OJjga TpaHchekumMr, B UYaCTHOCTM, O KOMOMHALVU
T366K:L351K/L351D’ : L368E’ (nanee ofosHauaeMasa kak KK/DE win
DEKK) , nporomuiamu ©OoJiee OeTaJIbHEE BDKCIEPMMEHTH 10 COOTHOIEHMUO.

PaHee  MCHOOJBb30BaHHEEe VH-oOJacTu aHTUTeJI C WM3BECTHOU
CrIoCOBHOCTLID OOpPAa30BHBATEL IIape C oOmel JerkoM uenbio IGKV1-39
VICIIOJIL30BAJIM OJIS IIOBTOPHOTO KJOHMPOBAHMA B KOHCTpyKumum 1, 2, 68
u 69, C HnojJyuyeHMeM BeKTOopoB I-V Tabimuubl 17. BekTops I1-V, KaxILi
M3 KOTOPHX COHOepXaJl I[I0CJIeNOBaTEeJbHOCTY HYKJIEMHOBOM KUCJIOTH,
Kooupyomye oO0mMyl JIeTKYK Lellb UYeJIoOBeKa, a TakKke TAXeJyrn Lelb 1g
C OTIINYaKIenCd CH3-oB8JyiacTbR n oTIMYaKIencs AHTUT eHHOM
ClIeUUPUUHOCTEI, BIIOCJIEOCTBUNU TPaHCOUUNPOBAJIN B KJIeTKU C
Pa3JIMUYHEIMY COOTHOUWEHMAMY I[IPM TpaHCOeKUMM, KaK yKas3aHo B Tadjulie

18. PesynbTaTH NpPelCcTaBJIeHH Ha QUI.Z23.
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Tabamia 17

AHTHUI'eHHad Macca VH KiioHupoBaH B
BexkTop T'en VH OBozHaueHMe Merus
CIIelunMPUUIHOCTE (Oa) KOHCTPYKLMIO #
I IGHV 3.30 dubpuHoreH (A) 12794 MF1122 69 (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 n III 1:5
6 IT nw III 5:1
7 IT nw 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 TEexXHMUECKOW OomMOKM M3MepeHMe OJId 2Toro obpasla

He IIPOBOIOIMIIN

Ha ¢mr.23A m B mnokasaHO, UTO IJg KoMOuHauum MmyTauun DEKK,
KoT'Da IpUCYTCTByeT M30HTOK A mam C (A mam C HaxomaTca Ha "DE-
cropoHe" m B HaxommuTcsa Ha "KK-cropoHe"), ob6pas’yercsa AB wmam BC,
OOHAKO IMIPUCYTCTByeT Mu30HTOK A wmiam C B KadecTBe CMecu o000oUxX
TOMOIVMMEPORB M IIOJIOBMHHEIX MOJIEKYJI BO BCex cliyuaax. OIHako KoTIma
npucyrcrByeT u30eTOK B (B HaxommuTca Ha "KK-cropone" m A mim C
HaxonmsaTrcda Ha "DE-cTopoHe"), cCcymecTByeT OTUeTJIMBOe OTInure. AR
unm BC Bce eme o00pasywonTcHd, OIODHakKO M30ETOK B IO CVyIecTBY
OTCYTCTBYyEeT B KadyecTBe ToMOIMMepPa, u oBpa3zynTCcsH TOJIBKO
[IOJIOBMHHEIE MOJIEKYJIEI. [IPOLIEHTH BHOBB M3MEPSAJM IIO BHCOTe IIMKa.
CilenyeT OTMETHUTH: OMKM, OOHapPyXeHHEE B IOMalla30He 2% WM MeHeeg,
HaxXOOATCHA HMWXe IIopoT'a TOUHOTO M3MEepeHMA C IIOMOILI MCIIOJb3YeMOu
TexXHOJIOTUM nMS. TakuMm oBpaszomM, pe3yJbTaTH  UM3MepeHum <2%
CUMTalTCA HaxXOOAMMMMCA B IIpenejlax YyPOBHSA IyMa aHaJlM3a UM, TaKuM
oBpas30oM, UTHOPUPYKTCS. HeoXxmMmaHHO, M3OHTOK B MNPUMBOIUT K BHCOKUM

I[IpoueHTaM TOJIBKO [IOJIOBMHHOM MOJIEKYJIEL B. OcoBeHHO BEICOKME
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IIPOLIEHTH IIOJIOBMHHOM MOJIEKYJIE B Ha®JomajiM IPpM COOTHOMeHMAxX 1:3 u
1:5 A:B (pur. 23A wm 23B) B OTCYTCTBMEe ToMOIOMMepa BB, d4To
yKaseBaeT Ha TOo, uro wMyTaumm CH3 Ha KK-cTopoHe  4ABJIAKTCSA
HeOJIaTOIPUATHEIMM OJIS ToMomuMepuszaluum. OTCYyTCTBME ITOMOIUMEPOB
obecreumMBaeT KJIOUEBOE IIPEMMymMeCTBO, IIOCKOJbKY 5Ta "KK-cTopoHa"
koMOmHauum DEKK MoxeT OBTBH BHOpaHa Tak, UYTOOH OHa BKJKOUajJa
CIIelMPUUHOCTEL, KOTOpasd MOXeT UMMETL M3BeCTHHE HeOJIarolpUAaTHEE
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) .

BLISBJIEHHBEIE OAaHHBEE IJIS PAa3JIMUHEIX CcOOTHomeHMM DE:KK ABIA0TCH
[IPOTUMRBOIIOJIOXHEIMY KOHTPOJBHEIM MyTalmaM CH3 ¢ oBpameHueM 3apsala B
BekTOpax IV m V. Ha o¢our.23C 1nokaszaHoO, 4YTO -IJ8 KOMOMHAaUWU
MyTaumit E356K:D399K/K392D’ :K409D’, koT'Ia MNPUCYTCTBYeT M3OHTOK A
(A HaxomuTcd Ha "cTopoHe K392D:K409D"), wM30OHTOK A NPUCYTCTBYET
B KauecCcTkBe CMeCH O0OMX TIOMOIMMEPOB M IIOJIOBMHHEIX MOJIEKYJI BO BCeX
cllyyasax, HO TaKXe KoI'la I[IPUCYTCTBYeT M30HTOK B (B HaxoIuMTCcd Ha
"E356K:D399K-cTopoHe" ), M3OHTOK B HNPUCYTCTBYeT B KadeCTBe CMeCHu
0B0oMX TOMOIOMMEPOB WM IIOJIOBMHHHX aHTUTEJI BO BCeX ccJydadx. Haxe
npu 0OoJiee  BHECOKMX COOTHomeHMaAx 1:3 wm  1:5 He HabmomaoT
[IOJIOBMHHEIX  MOJIEKYJI B, XOT4 TOMOOVIMEPHE  IIPUCYTCTBYIOT, UTo
yKa3HBaeT Ha TO, UTO CTopoHa E356K:D399K He 4BJsSeTCHS HACTOJIBKO
ke  HeOJaromnpuATHOW OJsS  T'OMOIMMEepM3aluy, Kak u KK-cTopoHa
KoMOMHauuu DEKK.

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

[IpuMep 22: PasHOBUIOHOCTHU cMecen c HCIIOJNIL30BaHUEM
koMOuHalmm DEKK

[IOCKOJIbKY OBJIO MNPOOEeMOHCTPUPOBAHO, UTO KOMOMHAIIMA MYyTallui
DEKK oBecIrieurBaeT oBpasoBaHue OucneunudmuUueCcKmx IgG-MOJIeKyJI
("AB") C BHCOKOM UMCTOTOM, aBTOPH HAaCTOAMEeTO M300peTeHUs najiee
HUCCJIenoBalM  OCYIEeCTBUMMOCTE KOHTPOJIUPYEMOTO  IIOJIydeHUd  0OoJiee

KOMILJIEKCHEIX CMeceM aHTHUTeJI M3 OIHOM RIJIeTKM, TaKMX KakK CMeCH "AB
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n AA" wmim "AB wm AC". PaHee MCIOJBb30OBaHHEE MOIeJIbHEE Fab
BKJIOUAJIM B BEeKTOPH, KOTOPHEEe comepxaT Jubo "koHcTpykuuwo DE",
Jamnto "koHcTpykuuio KK" ¥ pa3fiMuHEEe KOMOMHALUUM DTUX BEeKTOPOB
KOBKCIIPEeCCUPOBAaJIM C IMOJIYUeHMeM CcMeceM, UYTOOHB NPOINeMOHCTPMPOBATH
YVHUBEPCAJLHOCTE TexXHOJIOTHM. MomeJbHble Fab MF1337 (CcTOJIOHSUHBIM
Tokcomunm), MF1122 (oubpmuHoreH) mu MF1025 (Tupeoryio®yJsmMH) OBUIM
BHIOPAHE, MCXOIOd M3 Ux o00mero cCcrTadbuJIbHOTO IIOBeIeHMI, BHCOKUX
YPOBHEWV BDKCIPEeCCUM U OTJIUUMM Macc Mexnoy 1gG, comepXalVMu DSTU
Fab (cMm. mabmguuy 19).

Tabamuia 19

CrieuM@UUHOCTE Haszepanme 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, oba o6003HaueHmMsa, Takme KkKak MF1337 u 1337,

VMCIIOJIE3YKT B3alMMO3aMeHAEeMO.
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CxeMa TpaHCOEeKLUN:

Tabgmuiia 20

TpaHC- Taxesiasa Taxesiasa Taxesiasa CooTHOIIeHME OxmOoaeMele TUIIE HaGmonaeMele TUIIBL
bexuus # ens 1 ens 2 uens 3 TpaHCcherUIUM (%) (%)
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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Axganus SDS—-PAGE NpoIeMOHCTPpHMpOBaJl, gTo OOJIBIIMHCTBO
oBpas3LuoB B OCHOBHOM COCTOAJIO M3 IgG M B HEKOTOPHX ClydYadax
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 IIPpUCYTCTBME  IOBYX
PasJIMUHEIX TUIIOB IgG B oOpasle. TakXe Ha BOCCTaHaBJIUBAKINMX ITeJIfaxX
B HEeKOTOpHX obpa3llax OBJIM BUIOHH »OBE TIOJOCH TSXKEeJBEX leneu
(DaHHEIe He IpeICTaBJIEHH) .

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

BEIABJIEHHEBEIX THUIIOB BBEIUMCJIIAJIN, ncxon4a "3 BEICOTEL IIMKa (%
HabjlooaeMex THIIOB B Tabauie 20). PesyJbTaThe IIpenCcTaBJIEHEI Ha

dmr.24. Bo BCex BOCBMM oO0Opaslax, I'Ie KOBKCIPEeCCHUPOBAaJIMCE TpPU
T AKEJIBIX nenmu, HabJonaamn nBa OCHOBHEIX Ka, KOTOPEHE
COOTBETCTBOBAJIM OXMIaeMeM THIlaM. B IOBYyX M3 »3TUxX 00pas3lLoB
(TpaHcherkuun 2 wu 4) M B Clay4dae TpaHchexkuum 11 HabIomain
HeBOOJIBIIOE KOJIMUECTBO IIpMUMecel ToMoImMepa DE-DE. IIOJIOBMHHEE
MOJIEKYJIEL  OBUIM  BHABJIEHEHT B OUeHb  HeOOJbIMX  KOJMUeCTBax B
OOJILLIMHCTEE o0pasLoB (MeHee 2%), uTo He ABJIAETCHA
OpofJjieMaTUUHEM, I[IOCKOJIBKY OHM MOTI'YyT OBTE 0Oe3 TpyOa OTOEJIEHEL OT
bpakuMM I[oJIHOpasMepHBIX 1gG, Kak oIMcaHo paHee. Ilociie nMS ObvUIO
oOHapyXeHO, YTo BHIABJIEHHA S Macca IgG B obpazslie 11
COOTBEeTCTEOBaJIa TUIlY, OTJMUYAKIEMYyCH OT OXMIOaeMoro, U OBUIO
COeJIaHO 3aKJIUeHMe, UYUTO BTO MABJAETCHd CJIeOCTBUEeM OWMOKM IIpU
TpaHCcbekUUM, T.e. B Ofbpaszsue 11, [IO—-BUIOVMOMY , 1025-DE 6wl
KoTpaHcouumpoBaH ¢ 1337-KK BmecTo 1122-KK.

OBpasIiikl IgG oajiee nccienoBam B CoHOBUU-ELISA njig
OO TBEPXIEHU S GYHKUMOHAJIEHOTO IPUCYTCTBUSA XeJlaeMom
CrneunMouUuHOCTU . I[IOKPHTHE [LJIaHWeTOB oA ELISA OpOoBOOWIIM C IIOMOWBLIO
OUBPMHOTeHa WM TUPeOTJIOOYJIMHa ¥ obHapyXeHMre TIIPOBOIUIIM C
[IOMOIIEI MEUEeHHOT'O QIYOpeCLeVMHOM TUPeOoIJIOOYJIMHa WM CTOJIOHSAUHOTO
TOKCOMIa. AHTUIEeHH IoJd OOHapyXeHMsa OBJIM MeudeHH QIIyopeCLeMHOM
(Habop Pierce NHS-fluorescin Antibody Labeling kit, xaTaJlOXHEM
# 53029) B COOTBETCTBUM C MHCTPYKUMAMM MUITOTOBUTEJISL. 3aTeM
MEeUeHHEE GIIyopeCcLeMHOM QHTUITEeHE  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 (BeJIMUMHEL
0D450) oOoOmWeHHO HOpencTaBJeHE B Tadbiauie 21. B BHOEJI€HHHX CEPHM
IIBETOM sSUeMkax YKasaHB OXMuIaeMbe THUIIE IJIS KaXIoM TpaHCheKUUN.
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 CUTHAal. n3
[IpenumeCcTBYMIMX MCccJedoBaHUM M3BECTHO, yTo ELISA o4

OUCHIelnOUUIEeCKMX MOJIEKYJI MOXeT WUMEeTHL HeJOCTATOK B BUIOE BECOKUX
GOHOBEIX YPOBHeM. 9Ty (OHOBHE VYPOBHM TakKxe MOT'YT OHTL BH3BaHEH
NOTEeHUMAJIEHEIM  [IPUCYTCTBMEM  IIOJIOBMHHEX  MOJIEKYJI B obpasle.
CllemyeT OTMETUTE, uTo Pes3yIJbTaTkEL OUCIeUUPUUIECKOT'O ELISA
OeMCTBUTEJILHO MOOTBEepIMJIM, UYTO IPOM30IJla ommbka IpK TpaHcOeKUUU
#11, TIOCKOJIbKY Owl oOHapyxeH Tmn AC (BeJMUMHA, BHIEJEHHASd
IOJIYXUPHEM WpudTOoM) BMecTO BC.

Tabmuua 21

BesmmumHel OD450 mida Oucneumpmuueckoro ELISA

OBHapyXeHHBEle TUIEL 1gG
TpaHcoeruusa |AB (CTOJOHAK- AC (cTOJNBHAK- BC (pubpuHOTEeH-
# dudbprHOTEH) 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: YCOBEPIEHCTBOBAHHEHE CMeCU [OBYX OucneumdmyecKmx
AHTUTEJI, pachnosHamuux 4 pasauuHex smurona (AB m CD), mu3 onJHOM
KIIeTKU

B rnpumepe 12 ObUIO IPEnOIOJIOKEHO, UYUTO CMeCHM BCJEOCTBUE
TpaHcheKUIMM ZA maM ZB, kKak oxupmaeTcd, OyoyT OpobJjeMaTUUHBIMM IIPpU
lepexole Ha KpYyIHOMaCHLTaOHyH IIPOOYKLNMI, IIOCKOJIBKY OIMCaHO, UYTO
BapMaHTH THIIa "BHCTYI-B-II0JIOCTH" ABJIARTCA  HeCTabOWMJIIBHEIMM 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 TeTepOoOMMEPM3aAlLMID IpaKTUUeCKu 06e3 obOpa30BaHUA
T'OMOIOVIMEPOR, comepxamme CH3-nmomMeH [IOJIUIIEN TUIHEIE Lenu,
comepxamye STM HOBEHE MYyTaHTH C 3apdaIO0BHMM IIapaMu, MOTYT
DKCIIPECCUPOBATECH B KJIETKax BMECTE C paHee V3BECTHEMU
comepxamyMy CH3-IOMeH TMOJUIIENTUIHBEMA ILENAMU C MOIUOUIIMPOBAaHHBEM
criocobamMm MHXEHEePpUM 3apAl0oM WM IOTeHUMaJIbHO C MoJiekyJaMu SEED,
M, BEepOATHO, ©BTO IIpUBEIOET K I[IPeUMMYyIIeCTBEHHOMY 00Opas30BaHUO
TOJIBKO IOBYX OMCIHeUMIUUEeCKMX MOJIEKYJI.

/I3  ONMCaHHEIX BHIIE IIPUMEPOR, [IOHATHO, uTO KOMOMHaLMAg
MyTauut DEKK ABJIAeTCS TMPEeBOCXONHOM @OJsS IIPOOYLMPOBAaHMSA OIHOM
fucneundmMUueckom MoOJIeKYJIE (AB) MM OByX OUCIeUMIUMUEeCKUX MOJIeKYJI
(AB mmoc AC) KIJIOHAJBHEIMM KJIeTKaMM, I'Oe IUMMepu3alusa TIXeJBX
Lene sanyckaercs CH3-moMeHamu. OOHAKO, MCIOJbL30BaHME TOJIBKO
OIOHOTO Habopa BEKTOPORB oJs KOMILJIEMEH T apPHHBIX MYy Talni CH3
OTpaHMuUMBaeT KOJUUECTBO BO3MOXHOCTEM IJIA Pa3HOBUMOHOCTEW cMecel,
KOTOPHE MOTYT OHTE IIOJyYeHH. BrJIO OB BO3MOXHO IIOJYy4UYMTH OoJjiee
KOMIIJIEKCHEE cMecu 1gG u/miam OUcCHeUUMPUUeCKMX MOJIEKYJI, TaKMUxX Kak
cMecu "AB m CD" wmium "AB m CC", ecau OB BTOPOM "He3aBUCHUMBI"
Habop BEeKTOPOB MOXHO OBUIO MCIOJL30BaAThH B KoMOMHaumm ¢ DEKK. Ilpu
KOMOMHUPOBaAHUM  OBYX HabOpOoB BEKTOPOR, BaXHBEM  TpeOOBaHUEM
ABJISETCH TO, UYTOOH TSXeJBle ILIellM, B3KCIPEeCCUMPOBaAHHEE C IBYX
PasJIMUHEIX HabopOB BEKTOPOB MOJA MOIMOMUIMPOBAHHHX  CcliocoBamm
nHXeHepur CH3, He MomuIM QOpPMMPOBATH "IepeKpeCTHhEe" OUMMEPH, UYTO

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

Hoig MCCJenoBaHmda TakKoI'o NOTEeHUIMAJILHOTO obpasoBaHuUA
"MmepeKpeCTHHX" OVMEpPOB IIPOBOOVIIN aHaJmns in silico c
ucrnoJib30BaHueM HADDOCK mJjis MOOJIyYeHMSA OOIIOJIHUTEJIBHOM MHbOpMaluM
O ToOM, IIPpOMBOMIEeT JM BOBMOXHOe oOpa30BaHMe Iape Mexnay CH3-
OoMeHaMy HOMKOTo Tulla u CH3-moMeHaMmu, comepxamumu DE- wmiam KK-
MyTaluur. AHAJOTUMUHO aHaJIM3UMPOBaJIM IIOTEHIMaJIbHOe obpa30oBaHMe 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
aHam3upoBaan B HADDOCK, mnOpuBeIeHH B Tabjaulle 22, W IOJIyUYeHHEHEe
nokaszsaTeysu HADDOCK oOOOWeHHO IIpencTaBJIeHHE Ha our.z2b5.

Tabmuua 22
BapmanTer CH3, npoaHalm3upoBaHHBle B HADDOCK Cc OIHOOYKBEHHEMU
KooaMy, I[PMCBOEHHEMM IJIS KaXOoM comepxamel BapuaHT CH3 TaxeJon
uenm.

*Ueny OUKOTO Tulla obo3HauvawT kak "C" um "D" mJjsg CcUCTeMaTUYHOCTU;
**BapMaHTH C ofOpameHMeM 3apsala obo3HauvawoT kKak "A m B", korma
OHM HaxOOATCH B KOMOMHaLMM C BapuaHTaMu Tulla "BHCTYII-B—
nojoctn", M ux oBoszHauvanT "C m D", KOoI'Ia OHM HaXOIOIUTCHS B

KoMOMHAlUMMU C BapuaHTaMu DE/KK.

OnHOBOYKBEHHHM
KombuHaums CH3 MyTaumm
koo B HADDOCK
Denp 1: T366K,L351K A
DEKK
Uene 2: L351D,L368E B
ene 1: HeT C*
Ouxkmmt T (WT)
lenb 2: HeT D*
ObpameHre 3apgana Oens 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 ¢omr.25 nokaszsaHO, 4YTO, MCXOOS U3 B3TUX NporHO30B HADDOCK,
KOMOMHUpPOBaHMe kKoMOMHaumm DEKK CH3 ¢ xomOuHaumaMu CH3 ¢
obpalleHreM 3apdna, HamuboJiee BEepPOATHO, OyOeT YCIENHBEM C TOUKHU
3peHMUs oOpa30BaHMA XKeJlaeMoy KOMOMHalMM OBYyX OMcHeuudrudecKMx
moJiekyJl (AB m CD) ©Ge3 mnpuMeceM TOOOUHHX IIPOOYKTOB (ocoBeHHO AC,
AD, BC, BD) mnpu koTpaHCheKUMM B OOHOM KkJeTKe. Kak MOXHO BUIETLH
u3 ¢our.25, >TM HexeJlaTeJlbHEe Oucneumpmueckme Tunel AC, AD, BC u
BD wmMelnT OTHOCUTEJIBHO BECOKMe IokazaTesin 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, wimm "A" Ha DE-ctopoHe, "B" nHa KK-cTmopoHe, "C" Ha
E356K, D399K-cTopoHe m "C" Ha E356K,D399K-cTOopoHe), 2TO IIPUBEIET
K NPpOOYKIMM B OCHOBHOM CC u AB IpM KOBKCIPEeCCHUM B KIIeTKe.

HanpoTMr, NOPpM PacCMOTPEeHUM IIPOTHO3O0B IJId Koskchopeccum DEKK
C IOVKMM TUIIOM MOXHO BHUIETHL, UYTO HOKaszaTesm HADDOCK pmmga AC m AD
ABJIALTCA 0OoJlee HMUBKMMM, uYeM IokaszaTesib HADDOCK gmmg CD, d4To
YyKaseBaeT Ha TO, yro AC wm AD 4BJIATCA OUEeHL BepOATHEMU
opuMecAaMy OPM IOONBITKe IIOJyuMTh cMeck AB m CD mnyTeM KOBKCIPeCCUHr
BEeKTOPOB, Kooupykmux KoMmOuHauum CH3 DEKK, BMecTe C BeKTOpaMwy,
kooupywomuMm CH3 OuMKoOTo TUlla. HaKoHell, OPOTHO3H OJIS KODKCIPEeCCUM
Jmoo  DEKK, JnBoO BapMaHTOB C oOfOpalleHMeM 3apdma BMecTe C
BapuUaHTaMu THUIIa "BEICTYII-B-II0JIOCTM" oamnT HexeJlaTeJlbHEE
OucrnendmUUuecKre BapMaHTH C OTHOCUTEJILHO HUM3KMMM IIOKa3aTeJIaMU
HADDOCK, T.e. BHCOKOM BepOATHOCTBLID TOI'O, UYTO D2TU HexeJlaTeJlbHBEe
TUIE OYOYT OPOOYLMPOBATLCHA MNPU KOBKCIPEeCCHUM.

TakuMm oOpasoM, OBJIO CIOeJlaHO 3BaKJnueHMe, UTO KOMOMHMPOBAHME
koMOBuHalumt CH3 DEKK ¢ koMOumHaumamu CH3 ¢ oOpameHueM 3ap4gmna
(E356K,D399K/K392’D,K409D’ ) wuOeaJIbHO IIOOXOOUT IJIS IIOJIYyUEeHUI IIO
CYIMeCcTBY UYMCTHX cMecel auTmTes "AB m CD" m/uim "AB m CC".

Hajiee roJiydaJin cMecu 2 OUcCrneumudpmuue CKmUx MOJIEKYII,
pacrosHaommMx 4 MUIIeHM/SIMTora (AB m CD), W CMecuM OIOHOTO
pucneunudmuueckoro M 1 MOHOCHeUUMPUMUeCKOT'O aHTUTeJla, pPaclo3HaluUx

3 mmmenwu/snurona (AB m CC), NpMMeHAd BHIIEONMCAHHOE Ha IpaKTUKeE.
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3T CMeCK co3maBajiM C MCIOJb30BaHueM 4 pas3jmMuHexX VH, Bce U3
KOTOPHX CIOCOOHH 00pasoBHBATE Hapy C obmel JierkoM Lenbkio IGVKI-
39, ODHAaKO BCe MHIOIVBUIOYAJILHEIE KOMOMHALIUN VH/VL obyamamnT
OTJIMYAKIENCS CHeUMdMUHOCTbI. IS OpOoBeIeHMSA aHajlM3a C IIOMOIbLI
HaTMBHOM MS pasjmMuMe MacC MexOy (OXMIaeMBMM) TUIaMU OOJIDKHO OHTDb
OOCTAaTOUHEM, T.e. >190 IOa. BeUlO BHOpPaHO UYEeTHPEeX MHAOMBUIYAJIbHEIX
VH wm wux MacceH ObBUIM TaKuUMI, UTOOH  OXMIaeMbe TUIIEL  [IpU
KOTPaHCPeKUIMM MOXHO OBJIO MIOESHTUOUUIMPOBATE M Pas3melIMThb C IIOMOIBLI
nMS. BoJjiee ToTro, pa3JuMuMsa Macc Mexnoy 4 BeOpaHHEMM @ VH Takxe
ABJIARTCSA OOCTaTOUHO OOJIBLIIMMY, UTOOH UOEeHTUOULINPOBATH
BOJILMMHCTBO BOBMOXHHX I[IpUMece¥ B CMeCcsaxX, B IOIOJHEeHMe K OBYM
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

koHCcTpykuuy "DE" wmiam "KK" MM KOHCTPpYKLUMM C oOpalleHMeM 3apdna,
Y NPOBOIMJIM HECKOJIbLKO KOoTpaHcheKlMrM, Kak ykaszaHo B Tabiuue 24.
[lpuMeuaHMe: Kak BCeI'a, BCe BEKTOPH TaKXe COoIepXajM HYKIJIEMHOBYIO
KMCJIOTY, KOoIOMpylIykl ofmyn Jerkylw Lenk IGKV1I-39. Kak oIoMcaHO
paHee, IpMY  KOMOMHMPOBAHMM  IBYX HabopoB BEeKTOPOB BaXHEM
TpeBOBaHMEM ABJIAETCS TO, UYTO TAXeJHe LelM, DKCIPeCCUPOBaHHHE C
OIBYX pPas3JIMUYHEIX HaOOpOB CKOHCTPYMPOBAHHEIX BeKTOpokB C CH3, He
MOTYyT 0OOpas30BHBaATEL '"'IlepekKpeCTHHEe" OMMep:, 4YTO O0O3HadaeT, 4To
TAXeJIHEe — Uely, [IPpOOYUMPOBaHHEE OOHMM M3 HabOpPOB BeKTOPOB,
OVMEPU3YRTCH B IOJIHOPa3MEPHHM IgG C T K e JIEIMI LelsaMu,
SKCIpPpeCCUPYyEMEMM IpyI'MM HaBOpOM BeKTOpOB. LI MCCIeIOBaHUA
TakKoI'O I[IOTeHLUMAaJIbHOTO o0pas3oBaHusa "IepeKpeCTHHX" IUMEpOB MeXIy
TAXKEJIEMM LellaMM, CcomepXallMMM MyTaluy C ofOpalleHMeM 3apdana, WU
TAXeJIEIMM  LeldMy, coepXamumvy MyTaumm DE  wuiam KK, OIpOoBOOMIIM

KOHTPOJIEHEIE TpaHC(l)eKI_U/IM .
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Tabamuia 24

TpaHchexums l-a4a 2-ad
OxmMIoaeMele TUIIE

# VH/xoHCcTpykuMa # | VH/KoHCTpyKUMA #

HecooTBeTCcTBMe "KK" m "KK"; oxmmanTcsa IO OoJibllen
1 D/68 A/ 68

YacTKM IIOJIOBUHHEE MOJIEKYJIH
2 D/ 68 A/69 coorBeTcTBMe "KK" m "DE"; oxmumaeTcsd NpOonoykKT AD
3 D/ 68 A/l OxupmaeTcsa HecoorTBeTcTBMe "KK" m "E356K:D399K"
4 D/ 68 A/2 OxmpmaeTcsa HecooTBeTcTBMe "KK" m "K392D:K409D"
5 D/69 A/68 cooreeTcTBMe "DE" m "KK"; oxumaeTcd HOponykT AD

HecooTBeTcTBMe "DE" wm "DE"; oxXmumaeTcsa CMecCchb
6 D/69 A/69

MIOJIOBUHHEIX MOJIekyJl, AA, AD m DD
7 D/ 69 A/l OxupmaeTcs HecooTBeTcTBMe "DE" m "E356K:D399K"
8 D/69 A/2 OxupmaeTcs HecooTBeTcTBMe "DE" m "K392D:K409D"

l-asg
TpaHchexumsa 2-ad 3-4 d-asqa OxmnoaeMue
VH/KOHCTPYKLMA #

# VH/xoHCTpYyKUVA # | VH/KOHCTPYKUMS # | 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 OpeloCTaBJIeH IOONOJHUTEJIEHHEM 0030p Macc
OXUIaeMbX TUIIOB ¥ BO3MOXHHE I[IpUMecu Opu TpaHcbexkumax # 9-11
Tabauue 24 .

Tabmauua 25
IJ1g Kaxmoor M3 TpaHcoekumit # 9-11, TUIE OTCOPTMPOBAHE IO Macce,
OTJIMUME MacCC BEUMCIIEHO C IIOMOIBI MaccC, YKasaHHEX Bblle. Ceprle
AUeKNM: OXuIaeMbe (M XeJlaTeJIbHHEe) TUIIE,; KYyPCUB: OTJIMUME MaccC
ABJISETCHA CJMIIKOM MaJlkM, UTOOH OCYWEeCTBMTH pas3leJIeHMe B aHaJlu3e
nMsSs.
*TUNEL: eOVHWUHBE OyKBH 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
TpaHcoernums # 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
TpaHcoerums # 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 OelIKOB, IIOJIyUeHHHe I[I0CJe TpaHcbekumn
# 1-11, aHamuaupoBaJM Ha SDS-PAGE, wu OBJIO BKJIOUEHO TpU
KOHTPOJIBHEX ofOpaszua (pur.26). Kpome Toro, aHaamM3 nMS OIpOBOIWIIN
Ha ofpasuax OeJka TInocjyie TpaHcherummt # 9-11 1njag MUISHTHUOUKALUU
BCexX TUIIOB B ofOpa3suax. Kak MOXHO BUIEThH M3 QUI.26, TpaHCOeKUUU
# 3 ®m # 4 T[OpWBOIMIM K OXMIAEMOMY HECOOTBETCTBUIO MEXIY
KoHCcTpykuuamvm "KK" um jgmbo "E356K:D399K", mmbo "K392D:K409D", wu
KOJIMUECTBO IIOJIOBMHHEIX MOJIEKYJI B oOpa3lax OeJIKOB IIOCJe HSTUx
TpaHcheKUMM IMIPEeBHMAJIO KOJMUECTBO IIOJIHOPABMEPHHX MOJIekyJl IgG.
TpaHcherumr # 7 u # 8 mnpuBeau kK obpasuam 0eJIKOB, I'Ie Kak
[IOJIOBUHHEIE MOJIEKYJIHL, TakK u TIOJIHEI IgG IPUCYTCTBYOT
OPUOIIU3UTEJIEHO B PaBHEX KoJuUuecTBax. OOHako M3 SDS-PAGE HeJb34
YCTAaHOBUTEL, COOTBETCTBYEeT JIM MHOJIHEM 1gG mOmMmMepy DE/DE, 1OuMepy
DE/E356K:D399K wmiam muMmepy DE/K392D:K409D. IlpuMeuaTeJIbHO, UTO
NpaKTUYeCKM He HabOJomaljM I[IOJIOBUMHHEX MOJIEKYJI B of0pasluax Ioce
TpaHcbexkumz # 9-11.

Ha ¢mr.27 mnopencTaBJIeH aHaauMs nMS nJs TpaHchoexkumm # 9 m #
11. TIpOLEeHTH OXMUIAEMEX THUIIOB W ABJIAKIUXCS [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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npubian3nTesibHO 3% npuMmecey BD  (our.27A) . Oiasa TpaHcbexumm # 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 [IOJIYUYUThH 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 KoMOMHauuy Cc DEKK. KoMOuHaLMS KOHCTPYKILMUM
C oOpalleHHBEIM 3apdOoM C KOHCTpykumaMy DEKK OpMBOOMT K TOJBKO
OUeHb OT'PaHNUEHHOMY oBpasoBaHUD "mmepekpeCTHHX" OVMEPOB .
OxMmgaeTCcs, UYTO IIyTeM KOPPEeKTUPOBAHMSA COOTHOWEHUM TpaHcheKIInn
HM3KME IMPOLEeHTH 5STUX IpuMecel OTOOOUHEIX IIPOOAYKTOB MOTYT OHTDH
CHIDKEHEL elle Iajiee.

DpuMep 24: wucciaenoBaHMe (apMaKOKMHETHMKM C OIJHOKPATHOM
OoB0M y MuuIem

IOiia UCCJIenOoBaHnAa bapMakKOKMHETUUECKOTO (pK) MMoOBEOEeHUsA
fucrneunudrMuecKkmUx aHTUTEJ, coIepXammx KoMmOMHalMio MyTauui DEKK B
nx objlacTax CH3, B DTOM MCCIeIOBaHMM OIpenesiajiM M CpaBHUBAJMU
napaMeTpr pK OJI9 Tpex pasJMUHHX oapTum 1gG.

Tor naptum I1gG BrIoUaau 1) pPOOUTEJIECKOE aHTUTEJIO IOUKOTO
TUIla [IPOTUB CTOJIOHAUHOTO Tokcomuma 1337:1337 (mea Fab MF1337 Ha
ocToBe Fc ngukoro THHIa); 2) POIUTEJIECKOEe AaHTUTEeJIO IIPOTUB
CTOJIOHSAYHOTO Tokcomma 1516:1516 (mBa MF1516 Fab Ha Fc-ocToBe
OVKOTO THuIa),; 3) OucrneunudprnuyeckKkoe aHTUTEJO IIPOTUE CTOJOHSAUHOTO
TOKCOMIA C MOOMOUUMPOBaAHHEM cCIocofaMu MHXeHepum CH3 1516:1337,
KOTOpOe COIepXuT koMOMHalMio MyTaumyi DEKK B Fc-o®Jjgactu (MF1516
Fab Ha DE-cTopoHe, MF1337 Fab nma KK-cropoHe) .

Pomuresibckue aHTUTeJa 1337:1337 m 1516:1516 OpuiM BHOpPAHE B
KauecTBe CHeUMdMUHOCTEeM IJIS BKJIOUEHMS B OMCHeUMOUUEeCKUM IPOOYKT
¢ DEKK, NOCKOJBKY OBJIO M3BECTHO, UTO, MCXONOSA U3 IIpellleCTBYIIINX
MCCJIeNOBaHUM, B HECKOJIBKUX ITaMMax MBIe¥ 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

nneHTuOUuraumo THUror 1337:1337 (wt Fc), 1516:1337 (DEKK Fc) wu
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1516:1516 (wt Fc) c nomMompo nMS. Tpwm naptum IgG nojydanr, Kak
OIIMCaHO paHee, omHako  IHK, MCIIOJIbE3YEMY  OJI4 TpaHCcheKLUHM,
IoJIydaliM C MCIOJIb30BaHMeM Habopa Endo-free maxiprep kit, uTobm
TrapaHTUPOBaTh, UTO KOJMUECTBO DHIOOTOKCHUMHOB HBJIAETCS 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
cocTaBJaAIM <5%, YPOBHM SHIOTOKCUHOB COCTaBJIAIM <3 EU/MI Oejika U
naptusa DEKK conmepxajia >90% 6ucneumpmueckoro IgG.

HaTMBHasS MacC—-CIEeKTPOMETPUA OO0Opas3loB IIOCJe TelJb-QUJIbLTpallnu
IPpOIeMOHCTPUPOBAJA, uTo OXU T aeMHEE TUIIEL  [OPUCYTCTBOBaJIM  Ha
BHICOKMX IIpoleHTax. B oOpasue 1516:1337 oOHapyXeHO HeOOJbIIOE
KOJIMUECTBO ToMooMMepa DE:DE, KOoTOpOE, comJjIaCcHO OlLleHKEe,
COCTaBJIAET TMPUOIMBUTEJIEHO 2% (¢ur.28) . BHIIO CHOeJIaHO 3akKJInUeHUE,
uTo 3 naptuu 1gG NoOxXomdaT OJIS MCIOJIE30BaHMUA B MccienoraHuu pK.

[iiga cpaBHeHMSA IapaMeTpoB pK Mexny TpeMd HapTuiaMM 3 TpylllaM
camMor wMremer C57BL/6J (Harlan, Hupmepsmaxznw) BBoouim 1 Mr/xr I1gG
yejijoBeka (5 MI/KT pacTBOp MMMYHOTJIOOYJMHa/KI' MacCH TeJja). B
MOMEHT BBEeIEeHMS BO3pPacT XMBOTHHEIX COCTAaBJANI /-8 HeOeJb, M OHU
MMeJIM Maccy TeJla NOpubiamsmTesbHO 18-20 rpamMmoB. OO0Opas3lLbE KPOBU
cobupasM OO BBeIeHMS HOO3H M uyepes 15, 60 mmuyT m 2, 4, 8, 24,

48, 96, 168, 268 m 336 u nocjye nosupopaHusa. OO0pasLbl CHBOPOTKU

nojiyyajau U xXpaHuiau npu <-20°C pmo aHalmsza. Kaxmad Tpyina
cocTodJyla M3 3 Hnomrpymnm oo 4 wMemmM, T.e. 12 Memmen/rpyna.
[IpoBOIMIIM B3ATMe 00paslioB OT KaXOoM MM B 6 MOMEHTOB BpPEeMeHM.
XusHeoBecneueHre XMBOTHHX OCYMECTBJIAJIM B COOTBETCTBUM C OOIMUMM
IPUMHLUMIIAMHA, peryInp YoM/ MCIIOJIb30BaHue XM BO THEIX B
SKCIepuMeHTax European Communities (mmpexTmBa 86/609/EEC) U
Dutch legislation (The Experiments on Animals Act, 1997). 5To
uccJledOoBaHMe Takxe IMIPOBOOMJIM B COOTBeTCTBMM 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 WIOeHTUOUMKAIMOHHEIM HoMepoM 45859-01 (maTa wuMCTeueHMsS CpOKa:
30 ampeng 2015 rogma) .
MemiaM TpyHons 1 BBOOWIIM IIOJIHOPA3MEPHOE MOHOCIelUUdruUecKoe

IgG-auTuTesio 1516:1516 (TpeyTOJIBHMKM) ; MBIIaM B Tpyllne 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 MCIOJbL30BaJIM IOJId 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 IIpMHLUMIIE, YUTO MOHOKJIOHAJILHOE
AHTUTEJIO UYeJIOBEeKa CBA3HBaeTca ¢ 1gG IIpOTHMB aHTUTEJ UeJlIOBeKa,
HaHeCeHHBEM Ha 96-JIYHOUHHM ILJlaHmeT 10Ja ELISA. 3BaTeM CcBg3aBleecsd
QHTUTEJIO BU3YAJIMU3UPYIT C MCIOJB30OBAHMEM IIOJMKJIOHAJIBHOTO IgG-
aHTUTeJa MIPOTUB AHTUTEJI yeJIOBEeKa, KOHBOIUPOBAHHOTO C
nmepokcumaszon xpeHa (HRP). OnTtmueckasd IIJIOTHOCTL KaXOoM JIYHKMU
IpSIMO IIPONOPLMOHAJIbEHA KOJUUECTBY aHTUTeJla B oOpaslle CHBOPOTKU.
PesyJbTaTH OpencTaBJIeHH Ha ¢our.29, u  OBUIO  BHABJIEHO, uTo
CHIBOPOTOUHEE YPOBHM KakK OUCHeUMPMUeCKOTO IIOJIHOpasMepHoTo IgG-
aHTuTeJa, comepxamero koMOuHalMio MyTaummt DEKK, Tak U ero
POOUTEJIECKMX MOHOCHeIUMPUMUEeCKMX aHTUTeJI, ABJATCI IIopasUTeJIbHO
CXOIOHBEIMU . Bruto cIoeJiaHo 3aKJInUeHNre, yTo My Talm CH3,
IPUCYTCTBYKRIME B OucHeumupmueckoM aHTUTeJile DEKK, He M3MeHAgKnT HU
CTa®UIIEHOCTHM, HM BpPeMeHM IOJYXM3HV, ¥ BapmaHT DEKK muMeeT TakKoe
Xe IoBeleHre, Kak M 1gG OMKOTO THIIA.
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$OPMYJIA N3BOEPE TEHNA

1. Croocof® moaydeHMSA IIO MeHbBIMEM Mepe OBYX Pa3JIMUHBEIX Ig-
IIONOOHEIX MOJIEKYJI M3 eOMHMUHOM KJIeTKM-XO034MHa, TIOe Kaxdas U3
YKa3aHHEX [»OBYX Ig-IOOOOHHIX MOJIEKYJI CcomepxuT nBa CH3-momMmeHa,
KOTOPHE CIIOCOOHE 0OOpas30BEHBATE IIOBEPXHOCTL KOHTakKTa, I[IpUUeM
YKa3aHHEM CIIoco® BKJIOUAET IpeloCTaBJieHMe B yKaszsaHHOM KJeTkKe

a. IIepBOV MOJIEKYJIE HYKJIEMHOBOM KMCJIOTH, KoIupyomelr 1-vio
comepxamyo CH3-moMeH MNOJIMIENTUIHYH Lelb,

b. BTOpOM MOJEKYJH HYKJIEMHOBOM KUCIJIOTH, KOoIUpYIIeN 2-ViO
comepxamyo CH3-moMeH MNOJIMIENTUIHY LEelb,

C. TpeTeV MOJEeKYyJH HYKJEeMHOBOM KUCIJOTH, KoIupyomey 3-0
comepxamy CH3-moMeH MNOJMUIENTUIHYK IElb,

d. YeTBepTOM MOJIEKVJIE HYKJIEMHOBOWM KMUCJIOTEH, KoIupyomeln 4-yio
comepxamy CH3-moMeH MNOJMIENTUIHYK IEIb,

TIe IIO0 MeHbIEeM Mepe »OBe M3 YKa3aHHBEX MOJIeKYyJ HYKJIeMHOBOM
KVCJIOTH IPEeOOoCTaBJIEHE C TIIOMOIMBK CPENCTE IJA IIPEVMMYyINeCTBEHHOTO
oBpa30BaHMA Iap MexIOy YKa3aHHBEMU 1-BHM UM 2-HM colepxamummu CH3-
OOMEH IIOJIMIIENTUIAMY M MeXOy VYKa3aHHEMM 3-UM M 4-BM COIepXallMMu
CH3-moMeH TMOJMIEeNTUOaMM, IIpUueM YKa3aHHHM CHoCOo0 IOMNOJHUTEJBLHO
BKJIOUAET CTaOuo KyJIbTUBMPOBAHMA YKas3aHHOM KJIETKM-XO3AMHA, U
ofecrieueHrss DKCIPEeCCUM VYKaBaHHHX [0 MeHBIeM Mepe UJeTHpex
MOJIEKYJI HYKJIEMHOBOWM KMUCJIOTH, M cBopa YKaBaHHHX II10 MEeHbIeM Mepe
IOIBYX PaBJIMUHBIX 1g-NOONOOHEIX MOJIEKYJI M3 KYJIbTYPH.

2. Cnioco® 1o 1.l, IOONOJIHUTEJILHO BKJIOUAKIMUY IpeloCTaBJIeHUe
yKasaHHOM KJIETKEe-XO3AVHY MOJIeKYJIH HYKJIEMHOBOM KMCJIOTHL,
Kogupywome ofmyil JIeTKyi lellb.

3. Cmnoco®6 mno n.l wmimm 2, T'Ie YyKaz3aHHad IepBasd coIepXamas
CH3-moMeH TIOJMIIENTHIOHAaS Lelb COIEPXUT aMUHOKUCIIOTHYIR 3aMeHYy
T366K, u ykazaHHasg BTopas colepxamas CH3-OoOMeH IIOJUIIENITUIHASA
IIEME COOEPXUT aMMHOKMCIIOTHYK 3amMeHy L351D.

4. Crnioco6 mo mn.3, TIOe ykKasz3aHHad IepBasa conepxamas CH3-
IOOMEH TIIOJIMIIENTUIHAS 10k JOIMNOJHUTEJBEHO COIEPXUT aMMHOKMCIIOTHYIO
3aMeHy L351K.

5. Cnoco6 mno n.3 wimm 4, TI'Ie yKasaHHad BTopas coIepxalas
CH3-nmomMeH [MOJIUIIENTUOHA S Lenb OOIIOJIHUTEJIbHO COIEPXUT

AMMHOKMCJIOTHYID 3aMeHy, BHOPaHHYI M3 TPYIIILE, cocTodmer u3 Y349E,
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Y349D u L368E.

6. Cmooco6 mo 1m.b5, Tme yKasaHHasa BTopasa comepxamas CH3-
IOOMEeH IIOJIMIIENTUMOHASA Lelb IOINOJHUTEJLHO COOEPXUT aMUHOKMCJIIOTHYIO
3aMeHy L368E.

7. Cnoco® mno JgowbomMy u3 II.I0.1-6, IOe VYKa3aHHas TPeThbd
comepxamas CH3-moMeH HNOJUIENTHMOHAS LENb COOEPXUT aMMHOKMCIIOTHHE
3aMeHH E356K m D399K, u ykKazaHHasd uUeTBepTasd comepxamas CH3-
IOOMEH IIOJIMIIENTUIHAS Lellb COOEPXUT aMUHOKMUCIIOTHHE 3aMeHH K392D u
K409D.

8. Cmoco6 mo JjgowbomMy M3 .. 1-7, I'Oe KaxIad M3 COoIepXalux
CH3-moMeH TIOJIUTIE I TU O HEIX lenem OOIIOJIHUTEJILHO COOEPXUT
BapuabeslbHyn 00JIaCTh, PAacCIO3HAaKMY SIUTOI-MUIEHD .

9. Cnoco® mo m.8, Tme kaxmasa M3 4 BapuadeJibHEX obJacTen 4
comepXammx CH3-momMeH IOJIUTIEII TU OHEIX lemnen pacro3HaeT
OTJIMYAIMUNCSA SIMUTOI-MUIIEHD .

10. Crnoco® mo m.8, Toe BapuabellbHHe o06JacTu 1-o¥ U 2-ou
comepXammx CH3-momMeH IOJIUTIEI TU O HEIX Lemnen pacrosHamoT
oTJIMYaKIMeCs  SIOUTOIH-MMUIIEeHN, B TO BpeMa Kak BapuabeJIbHEBE
obnactu 3-ey u 4-ou conepxammux CH3-moMeH TMOJIMIENTUIHEIX Lelek
Pacro3HalT OOHM M Te Xe& SHOUTOMIB-MUIIeHN! .

11. Cnoco6 mno n.l1l0, r©Oe SIOMUTOI-MHUIIEHL, Paclo3HaBaeMbM
Bapuab®elbHEMM obJjlacTaMu  3-e¥ M 4-oM comepxamux CH3-momeH
IIOJIMITIEIITUOHEIX lLlelel, SABJISeTCsS TaKMM Xe, Kak BSINTOI-MMUIIEeHb,
pacrio3HaBaeMult BapuabeJbHOM 006JacThio 1-0M MIM 2-0M cCcoIepxalen
CH3-pmoMeH IMOJIMIIENITUIHOM Lelll.

12. Cnoco® mno 1n.l0, IIe SOUTOI-MUIIEHL, PAaCIIO3HABAEMEMN
BapuabelbHEIMM oOJjacTaMu 3-e¥ U 4-ou comepxamux CH3-momeH
IOJIUIIEII TU I HEIX lemnewu, oTJIMYaeTCd oT SOUTOIIa—MUIIEHU,
pacro3HaBaeMoTro BapmabeJIbHOM oBJlacThid 1-0¥ MM 2-0M CcoIepXalux
CH3-1goMeH IOJIMIIEIITUOHEIX lellel.

13. Crnoco® mo m.8, TIoe BapuabellbHHe o0JacTM 1-o¥ U 2-ou
comepxamux CH3-moMeH MOJUIENTUIHHX Ilelley paclo3HalnT OOVMH M TOT
ke SOUTON-MMIIeHbL, B TO BpeMsa Kak BapuabelsbHbele objacTu 3-ent u 4-
o comepxamyx CH3-IoMeH IMIOJMIIENTHIHEX ILellel paclo3HalnT BTOPOMU
SOUTOII-MUIIEHE, KOTOPHM OTJIMYaeTCH oT SOUTOIa—MHUIIEHHU,

PAaCIIO3HABAEMOTO YKAa3aHHBEIMU 1-0M M 2-0M BapuabeJIbHEIMM OBJIaCTsIMMU .
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14. Cnoco® mno JmwdoMy M3 II.1II.8-13, TITIe SIOUTOIB-MUIIEHU
PAaCIIOJIOXKEHE Ha OIHOM M TOM Xe MOJIeKyJIe—MUIIEeHMN .

15. Cmoco®6 mo mn.l4, Toe MoOJeKyJla-MMUIIEHBL MIpeIcTaBJjigeT cobomn
PacCTBOPUMYK MOJIEKYJLY .

16. Cnoco6 mno mn.l4, Tme MoJIeKyJla-MUIIeHL MIpencTaByigeT codou
MeMOPaHOCBA3aHHY MOJIEKYIY .

17. Cnoco® 1no JmwdomMy m3 II.1II1.8-13, ITIoe SIUTOIE-MUIIEHU
PACIIOJIOXEHE Ha Pa3JIMUHBIX MOJIEKYJax-—MUIeHSIX .

18. Crioco® 110 n.1l7, Toe pasJInJHEE MOJIEKYJIEI—~MUIIe HU
SKCIPECCUPYITCS Ha OIHUMX M Tex Xe KJIeTKax.

19. Crioco® 110 n.1l7, Ioe pasJInJHEE MOJIEKYJIEI—MUIIEe HU
SKCHPECCUPYITCSA Ha Pa3JIMUHEIX KJIIeTKax.

20. Crioco® info) .17, Ioe pasJIn4JHEE MOJIEKYJIEI—MUIIEe HU
IpenCcTaBJIgT COOOM PaCTBOPUMEE MOJIEKYJIH.

21. Cnioco6 mo mn.l7, T'Ie oOHa MOJIEKYJIa—-MMIIEHBb IIPEeaCTaBJISET
coboM pacTBOPMMYI MOJIEKYJY, B TO BpeMa KakK BTopasd MoJeKyJa-—
MUIIEHDL IOpelcTaBJigeT coboM MeMOpPaHOCBAB3AHHYI MOJIEKYIY .

22. Crnoco6 no Jjmobomy M3 II.1I.1-21, I'oe ykKasaHHHEe 10 MeHbIeln
Mepe IBe PasJIMUHHX I1g-MNOOOOHEX MOJIEKYJIE IIPedCTaBJIST cobon
aHTuTeJa.

23. Crioco6 110 m.1, roe yKa3aHHOe CpenCcTBO OJis
IpeMMYyIIeCTBEHHOTO oOO0Opa30BaHMA IIap BKJKUYAET BHeCeHHHEe crocobamu
VHXeHEePpUM B3aMMOIOIIOJIHAKLMNME MYyTaluK THuia "BHCTYII-B-IIoJoCcTU",
OIUCYJIbOUIHEE MOCTUKM, SBapsaloBhe MyTaluM MM MX KOMOMHALUMU.

24 . Crioco® 110 n.23, Toe yKa3aHHBe CpeIncTBa oJjisa
IperMyIeCTBEeHHOTO o0pal30BaHMsa IIap BHOpaHH M3 TabJauls B.

25. Cnoco6 mno n.l, r1vme Bce 4 M3 YKa3aHHHX MOJEKYJI
HYKJIEMHOBOM  KMCJIOTH IPeOoCTaBJIeHH C  IIOMOMbI CPeOCTB  OJ4
IperMymeCTBEHHOTO OO0pa30BaHMA IIap MexOy YyKa3aHHBEMM 1-BEM UM 2-BM
comepxamymMy CH3 @OoMeH IIOJMIENTUIAMM ¥ YKa3aHHEMY 3-UMM UM 4-hM
comepxamyMy CH3-moMeH MOOJUIIENTHUIaAMM, TIe yKal3aHHBe CcpeIcTBa IJIA
IperMymeCcTBEHHOTO OOpa30oBaHMA IIap MexOy yKa3aHHBEMM 1-BEM UM 2-BM
comepxamyMy CH3-IOMeH MIOJUIIENTHMIAMM OTJMUYAKTCH OT CPEeOCTB JA
IpeMymeCcTBEHHOTO OOpa30BaHMA IIap MexOy yKal3aHHBEMM 3-¥MM M 4-BM
comepxamyMy CH3-OOMeH IIOJIUIIEIITUIAMMU .

26. Crnoco6 no JwbomMy M3 n.m.8-13, 17-19 wmmm 21, 1DOoe 10
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MeHbIe Mepe OIOMH M3 YyKal3aHHBX SIUTOINOB-MUIIEHEM PacIoJIOXeH Ha
OIIyXOJIEBOM KJIEeTKe.

27. Cnoco®6 no JmwbomMy M3 n.m.8-13, 17-19 wmmam 21, 1DOoe 10
MeHBbIIe Mepe OOMH M3 YyKal3aHHBX SIUTONOB-MUIIEHEM PacCIOJIOXEeH Ha
20deKTOPHOM KJIEeTKE.

28. Cnoco6 mno .27, T©THme yKaszaHHada »ddeKTOpHad KJIeTKa
npencraBjgeT cobom NK-KJIeTKy, T-kJIeTKY, B-kJjeTKy, MOHOLIUT,
Makpodar, IeHIPUTHY KJIETKY WM HeMTPOoOMJILHHY I'PaHyJIOLUMT.

29. Crnoco6 mo mn.m.27 wmim 28, I'Ie YKal3aHHBEM SIUTOI-MMUIIEHb
pacroJioXeH Ha MoJekyJse CD3, CD16, CD25, CD28, CDe64, CD89, NKG2D
mim NKp4d6.

30. CMmech IO MeHBIIEM Mepe IBYX PAa3JIMUHEX 1Jg-TIOOOOHEIX
MOJIEKYJI, IIOoJIydaeMHxX cliocofaMm II0o JioboMy M3 I.II.1-29.

31. Cmecp mno .30, TIIe yKasaHHBHEe II0 MeHbIlel Mepe »OBe
pPasJINdHBIX Ig-n1onoBOHEIX MOJIEKYJIH CBABEBAaKTCHA C pPa3JINUYHEMU
SOMTONaMM Ha OOHOM ¥ TOM e aHTUTeHe U/UJIM C PasJIMUHBIMU
SIUTONNaMM Ha pPas3JIMUHEIX aHTUIEHax.

32. Cmechr 1o 1n.30 mam 31, T'Ie yKasaHHBEE II0 MeHLIIEM Mepe
IOIBE PAa3JMUHHX Ig-MOOOOHHX MOJIEKYJIH COOepXaT II0 MeHbIeM Mepe
OOHY TeTepOOMMEPHYK Ig-INONOOHYK MOJIEKYJY .

33. CmMmechb 1o Jodbomy M3 n.mn.30-32, Ioe IOBe M3 YyKa3aHHBX II0
MeHbIIeV Mepe OBYX Pas3JIMUHEX I1g-NOHOBHEX MOJIEKYJ IIpelCTaBJIST
cobom TeTepolUMepHbe Ig-NOomoOHBE MOJIEKYJIH .

34. PexoMOMHaHTHa4a KJIETKaA—-X034UH, conepxamasa
[IOCJIeIOBATEJILHOCTM HYKJIEMHOBOM KMCJIOTH, KOIMPYIIMe II0 MeHbIen
Mepe IepByKR, BTOPYK, TPEeTh U UeTBepTyl colepxame CH3-moMeH
IOJIMIIENITUOHEE Lenu, I'Ie I[I0 MeHbllel Mepe »OBe U3 YKa3aHHHX
IOCJIeIOBATEJILHOCTEN HYKJIEMHOBOM KMCJIOTH MNIPeOOCTaBJIEHE C IIOMOMILIO
CPeNCTE IJIS [PerMyNeCTBEHHOTO oOOpa30BaHMA IIap MexOy YKa3aHHBEMU
[IEPBEM n BTOPHM comepXalyMu CH3-momMmeH [IOJIMIIENI T I aMN u
YKa3aHHBEMA TPETBEUM u YyeTBEPTHM comepXalymMm CH3-nmomeH
MOJINIIENTUIAMA .

35. PexoMOMHaHTHasa KJIeTKa-x03aAMH IO 0o.34, T©Oe ykKa3aHHada
KJIETKa—-X0349UH IOOIOJIHUTEJIBHO COIEePXUT [IOCJIEOOBATEJIbHOCTD
HYKJIEMHOBOWM KMCJIOTH, KOIMPYIIYyID OOMylD JIETKY Lelb.

36. (DapMaL[eBTquCKaF[ KOMITIO3MIINA, comepxala#d 10 MeHbIIen
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Mepe IOBe pPasJIMYHBIX I[g-TIOHOOHHX MOJIEKYJIEL IO JiOoMy M3 m.m.30-33
¥ dpapMalleBTUUECKM IIPMEeMIIEMH HOCUTEJD .

37. OGapmMaleBTHMUeCKas KOMIO3MLUMSA IO I1.36, I'Ie YyKas3aHHHEe IIO0
MeHBIe Mepe IBe Pa3JIMUHBEX Ig-TIOOOOHEIX MOJIEKYJIH MNIPOIYLMPOBAHEH
PEKOMOMHAHTHEMM KJIeTKaMM-xXO3fgeBaMy 10 II.I.34 wmiam 35.

38. Cnoco6® TMoJiydeHMS KIETKM-XO03fAMHa JIA T[OIPOOYKLUMM IIO
MeHbIIeM Mepe IBYX PAa3JIMUHEX Ig-TIOTOOHHX MOJIEKYJI, IIpUUYeM CII0COoB
BRJIIOUAET CTaInuio BBeIeHUS B YKaBsaHHYIO KJIETKY—-X03aMHa
[IOCJIeIOBATEJILHOCTEM HYKJIEMHOBOM KUCJIOTH, KOIUPYIIMX II10 MeHbIel
Mepe IepByKR, BTOPYK, TPEeTh U UeTBepTy colepxamie CH3-moMmeH
IOJIMIIENITUOHEE Lenu, IIOe I[I0 MeHblIel Mepe »OBe M3 YyKa3aHHHX
IOCJIeIOBATEJILHOCTEN HYKJIEMHOBOM KMCJIOTH MNPeOOCTaBJIEHE C IIOMOMILIO
CpeICTB IJIS OpeUMMyNeCTBEeHHOTO o00pasoBaHMA IHap MexIy YyKas3aHHBMU
[IePBHM u BTOPHM comepxamyMm1 CH3-moMeH IOJIUIIEN THU I aMU u
yKasaHHBMA TpeTbUM u YeTBEPTEIM comepxXamyMm CH3-momMeH
IOJUIIENTUOaMM, T'IOe YKa3aHHHe I[I0CJeloBaTeJIbHOCTM HYKJIEeMHOBOM
KMCJIOTH BBOIOAT IIOCJEeIOBATEJILHO MJIM OOHOBPEMEHHO.

39. Cnoco6 1o 11.38, OOIIOJIHUTEJILHO  BKJIOUAIMM  CTaIMio
BHeCeHus B YKasaHHYI KJIETKY-XO3AMHa IOCJIeIOBaTEJILHOCTHU
HYKJIEMHOBOV KMCJIOTH, KOIMPYIIEeN oMyl JIeTKY Lelb.

40. KyJabTypa pPeKOMOMHAHTHHX KJIETOK—-XO034eB II0o II.01.34 win
35, WM pPeKOMOMHAHTHHX KJIIeTOK—-X038eB, IIOJIYUYEeHHEX CIOCOOOM IO
n.m.38 miam 39, Oponyuupyolas 10 MeHbIleM Mepe IBe pPa3JIMUHBIX 1g-
IIONOBHEIX MOJIEKYJIH .

[Io mDoOBepeHHOCTHU
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dur.2: amnHoKkMcnoTHan nocneaoeartenbHocTh Fe IgG aukoro Tuna, npucyTcTBylowWwas
B CKOHCTpynpoBaHHoM BekTope MV1057 (c ucnonb3oBaHnem cxembl Hymepauumn EU)
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gaggtgcagctggtggagtctgggggaggcttggtacagectggggggtceccctgagactcectectgtgecag
cctctggattcacctttagcagctatgeccatgagetgggtccgecaggectccagggaaggggectggagtyg
ggtctcagctattagtggtagtggtggtagcacatactacgcagactccgtgaagggceccggttcaccatce
tccagagacaattccaagaacacgctgtatctgcaaatgaacagcectgagagceccgaggacacggecgtgt
attactgtgcaagggccgattggtgggcgacttttgactactggggccaaggtaccctggtcacce

ME1025_VH
EVOLVESGGGLVOPGGSLRLSCAASGETESSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRET I
SRDNSKNTLYLOMNSLRAEDTAVYYCARADWWATFDYWGQGTLVT

MEF1122_VH
gaggtgcagctggtggagtctgggggaggcgtggtccagectgggaggtceccctgagactectectgtgecag
cctctggattcaccttcagtagctatggcatgcactgggtccgceccaggectccaggcaaggggctggagtyg
ggtggcagttatatcatatgatggaagtaataaatactatgcagactccgtgaagggccgattcaccatce
tccagagacaattccaagaacacgctgtatctgcaaatgaacagectgagagcectgaggacacggecgtgt
attactgtgcaagagccctcecttcacgaccatcgceccatggactattggggccaaggtaccctggtcacce

MEF1122_VH
EVOLVESGGGVVQPGRSLRLSCAASGETEF SSYCMHWVRQAPGKGLEWVAVISYDGSNKYYADSVKGRET I
SRDNSKNTLYLOMNSLRAEDTAVYYCARALFTTIAMDYWGQGTLVT

ME1337 VH

gaggtgcagctggtggagactggggctgaggtgaagaagccgggggcectcagtgaaggtctectgcaaggettcet
gactacatcttcaccaaatatgacatcaactgggtgcgccaggcccectggacaagggcttgaatggatgggatygg
atgagcgctaacactggaaacacgggctatgcacagaagttccagggcagagtcaccatgaccagggacacgtcce
ataaacacagcctacatggagctgagcagcectgacatctggtgacacggcecgtttatttctgtgecgaggagtagt
cttttcaagacagagacggcgccctactatcacttcegetctggacgtcectggggccaagggaccacggtcace

ME1337

VHEVQLVETGAEVKKPGASVKVSCKASDY IFTKYDINWVROQAPGOGLEWMGWMSANTGNTGCYAQKFQGRVTIMTRD

TSINTAYMELSSLTSGDTAVYFCARSSLEKTETAPYYHEFALDVWGQGTTVT
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