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I'ymaHu3MpOBaHHbIE AHTHTEJIA MPOTUB YYacTKa Oeta uenu 9-ro

cemeiictea TRBV9 TKP 4esioBeka, 1 ¢cnoco0bl UX MPUMEHEHMsI

Ob61acTh TEXHUKH

N300pereHne OTHOCHTCA K 00JacTH OMOTEXHOJOTHH U OMOMEIUIIMHBI, a
MMCHHO K QHTUTEIAM WJIM MX aHTHUTCHCBA3BIBAIOMIMM (PparMEeHTaM, a TaKKe MX
IMPpUMCHEHHUIO. bojlee KOHKPETHO, HACTOAIIee HM300PETCHHE OTHOCHUTCS K
MOHOKJIOHAJIbLHOMY T'yMaHH3HPOBAaHHOMY aHTHTENy, KOTOPOE CHeHH(pHUUSCKH
CBSI3BIBAIOTCA ¢ CEMEWCTBOM T-KIIETOUHBIX PELenTOPOB ueaoBeka. M3o0peTeHue
TAKK€ OTHOCHTCS K HYKJICHHOBOM KHCJIOTE, KOJMPYIOIICH JAaHHOE aHTHUTEIIO HITH
€r0 AaHTUTCHCBI3BIBAIOITHI (parMeHT, BEKTOPY SKCIPECCHH, CIIOCO0Y IOy UCHUS
aHTUTEIIA U IPUMCHEHHUIO aHTUTEA U1 JIeueHHs 3a00JICBaHUH MITH HAPYIIICHHH,

CBSI3aHHBIX C CEMEHCTBOM T-KJIETOUHBIX PELIENTOPOB YEITOBEKA.

IIpemmecTByromuii ypoBeHb TEXHHKH

[IprunHOl BO3HUKHOBEHHS AyTOMMMYHHBIX 3a00JI€BaHUN  SBJIAIOTCS
aytopeaktuBHbie T mumdormter (Haroon N et al., Arthritis Rheum. 2013
Oct;65(10):2645-54., Duarte J. et al., PloS One 2010 May 10;5(5):¢10558; Konig
M. et al., Front Immunol 2016 Jan 25;7:11). Y3 ypoBHSA TEXHUKH U3BECTHO, UTO
MapKepoM, TIO3BOJISIFOIITUM  WJASHTH(UIHPOBATH  KIOH  T-71uMQOIUTOB,
BOBJICUCHHBI B  TATOTCHE3 AyTOMMMYHHOTO  3a00JICBaHUsA,  ABIIACTCS
nocnenoBarenbHocTh  T-kierounoro penentopa (TKP). Cy6benununsr T-
KJIICTOYHBIX ~ PEIENTOPOB  CTPYKTYPHO  OTHOCATCS K  CyNEPCEMEHCTBY
UMMYHOTJIOOYTMHOB W (POPMUPYIOTCS M3 HECKOJbKMX TEHHBIX CETMEHTOB.
BapuaGenbnbie yuactkun TKP 00pa3ytot anturencpssbiBatoimii nentp TKP. 3to
03HAYAET, YTO OHU KIOHOCHEIMU(UYHBI, T.¢. OTIAMUAOTCA y T-mumMdOoIuTos,

pearupyronmx Ha pa3Hbl€ aHTUTCHBI.
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[To amuHOKHMCIOTHON ToMOIOTHH BapualbenbHBIX (V) TEHHBIX CETMEHTOB,
BXOJAIIMX B cocTaB BapuadenbHoro nomeHa TKP, T-kimerouHsie penenTopsl
MOAPA3EIAOT HA pa3anuHbie cemerictBa. CornacHo HoMeHkarype IMGT ana
OeTa 1enu BEILACTIOT 26 pasIuaHbIX CEMENCTB, a s aimbda nenu — 41 ceMeicTBo
(Turner SJ et al., Nature Reviews Immunology 2006, V.6, 883-894). [lnsa
onpeneneHuss  cemeiictea nenu  TKP  wCcmonmb3yroT  MHOMXKECTBEHHOE
BHIDABHUBAHUE TECTUPYEMOW aAMUHOKHUCJIOTHOW  TOCJIENOBATEIbHOCTH €
W3BECTHRIMH TIOCeAoBarenbHOCTIMU Tieneid TKP, wudopmarms o koTopbix
cymmupoBana B 6aze maHHbix IMGT («The international ImMunoGeneTics
information systemy», Lefranc M-P., Nucl Acids Res 2001; 29:207-209),
JTOCTYIHOM B ceTH MHTepHeT mo aapecy http:// www.imgt.org. MHOXECTBEHHOE
BBIpAaBHUBAHME M ompeaeiaeHue cemeiicrea nenu TKP  moxeTr ObITH
OCYIIECTBJICHO C IIOMOIIKIO MakeTa nporpamm IgBlast.

Onwucanbl MOHOKIIOHANIbHBIE aHTUTea W112 u 2D1 k yyactkam 6eTa menu
BapuabeNbHBIX JOMEHOB T-pelienTopa 4eaoBeKa, OTHOCAIIUMXCA K CeMelcTBaM
TRBVS5-3 TRBVS-1 (W0O9006758), npemioxkeHHble B KaUeCTBE MHCTPYMEHTA
Ui JUArHOCTMKM M TEpaluM  PEBMATOMAHOrO  apTputa. JlaHHbIE
MOHOKJIOHAJTbHBIE aHTUTENAa Y3HAIOT cooTBeTcTBeHHO 0.3-5% mepudepuueckux
T mumcdpormros, nHecymux TRBVS-3 u  0.5-13% mnepudepuueckux T
aumormToB, Hecymux TRBVS-1. OcHoBaHmeM Jji1  HCHOJIB30BaHHS
MOHOKJIOHAJTHBIX QaHTHTENT CICU(UIHBIX K ydacTkaM Oerta 1ieneit T-penentopos
MOCTYKWJIA ~ pPe3YyJIbTaTbl ~ MHOTUX  MCCIACAOBAHUM,  JIEMOHCTPUPYIOIIKE
BOBJICUCHHOCTh |-TMM(OIMTOB B TATOT€HE3 PEBMATOMAHOTO apTpura. B
yacTHOCTH, maHHbie ctatbu F.M. Brennan et al., Clin Exp Immunol. 1988 Sep;
73(3): 417423, rae ObLIO MPOACSMOHCTPHUPOBAHO YBEIWYCHUE MPOIICHTHOTO
coaepxkaauss T-mumdonmroB, Hecymmx TRBVS TRBVS B cmHOBHAIBHBIX
o0pa3iax nalueHToB, CTPAAAOIIUX PEBMATOUHBIM apTPUTOM IO CPABHEHUIO CO
3J0POBBIMU JOHOpaMu. Tak ke AJis ITUAarHOCTUKU U TEpanuu PEBMATOUIHOIO

ApTpuTa OIIHCAHbI MOHOKJ/IOHAJIBHBIC AaHTHTCIIA, B3aHMOI[eI>'ICTBYIOH[HG C
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snuTonoM BapuabenbHol obmactu VB3.1 T-knerouHoro pernenrtopa udenoBeka
(W0O9405801), xotopsie B3aumoaecTByIOT ¢ moacemeiicteom TKP V(Gera)3.1.

Tax >xe ormcanbl MOHOKJIOHAJTBHBIC aHTHUTENA, CTICIH(UIHO y3HAome 6eTa
nens 13-ro cemeiricrBa TPK kpbichl. Ha MOIeNTbHBIX )KMBOTHBIX MOKA3aHO, UTO C
MOMOIIBIO 3THUX AHTUTE BO3MOXHO MPEBEHTUBHOE YyJaJieHUE HEOOIbIION
nonyJsnun T-kineTok, T-penentop KoTopbix coaepxut 6eta memp VB13 (VB13+
T xneTkn), ¥ MOKA3aHO, YTO TaKas MPOIEAyPa 3aMHAIIAET OT pa3BuTHs quadera [
TUMA y KPbIC MPEAPACHOJIOKEHHOW K 3TOMY 3a00JE€BAHMIO JIMHHUU, a TAKKE
3HAUUATEIIFHO CHUYKACT PUCK PAa3BUTHS BUPYC-UHAyIMpoBaHHOTO Aqradera (Zhijun
Liu et al., Diabetes. 2012 May; 61(5): 1160-1168.). B to e Bpems, ynanenune T
KJIETOK, T-pernenTop KOTOPBIX COAEPIKUT pyroe cemericTBo Oera nenu (VB16),
HE OTJIMYAETCS MO PE3YbTaTy OT KOHTPOJIbHBIX Ipymnn. BaXkHO OTMETUTH, UYTO
YK€ TIEPBOE BBEJICHUE MOHOKJIOHAJIBHOTO aHTUTeNa npotuB VB13 mpusBoaut k
60% cHmxennio konuuectBa VB13+ T KiIeTOK B CE€I€3€HKE KPBIC.

OnucaH  KOHCEHCYCHBbIM  BapuaHT  ayrouMmyHHbix TKP  mpu
ankmnosupyromniem cnonaumnte (AC unmu 6one3ns bexTepena), mokasaHo, 4To OH
npeacTaBieH y 00abHBIX AC B CHHOBHAIBHOW XHAKOCTH W TIepU(EPUICCKOM
KPOBU W OTCYTCTBYET MpU TOH K€ TIyOMHE aHajiu3a Yy 30POBBIX JTOHOPOB
HezaBucuMo oT craryca mo amnemo HLA*B27 (Faham M. et al., Arthritis
Rheumatol. 2017;69(4):774-784; Komech E et al. 12th EJI-EFIS Tatra
Immunology Conference; 2016 Sep 3-7; Strbske Pleso, Slovakia. Abstract book
p. 39). Vkazamusie TKP ortHocatca x TRBV9 cemelictBy (cormacHo
nomenkarype IMGT). Tlokazano, aro T-kiaeTouHbIe penenTopsl, HeCcymue 6eTa
uenu cemerictea TRBVO, BoByieueHbl Takke B pa3BUTHE TAKOTO Ay TOMUMMYHHOTO
3aboneBanusa kak enuakus (Petersen J et al., J Immunol. 2015; 194(12): 6112-
22). Taxke oHU OOHAPYKXWBAIOTCS HA TOBEPXHOCTH T KIIETOK, TTOABEPKEHHBIX
MarJimHU3ad B ciydae T-kaeTouHbiX guMpoM U T-KIETOUHBIX JICHKEMUH, B
oM uncie T-kmerounoit mM¢poMbl, BRI3BaHHOH BUpycom JnmreiH-bapp (EBV)

(Toyabe S et al., Clin Exp Immunol. 2003; 134(1): 92-97).
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HenaBHo omucaHbl XMMEPHbIE MOHOKJIOHAJIbHBIE aHTUTENA, 00JaJar0IINe
CIIOCOOHOCTBIO CTIeM(PMUECKH CBSI3BIBATHCA ¢ YUACTKOM OeTa Ien CeMeHCTBa
TRBVY T-penentopa uenoBeka, KOTOPble MOTYT UCMOJIb30BATLCA MPU TEPANTUU
ayTOMMMYHHBIX M OHKOJIOTMUECKUX 3a00JIeBaHMI, B MAaTOrE€HE3 KOTOPBIX
BoBJicueHbl TKP, otHocammecs k TRBVO9 cemelicTBy, Hanpumep, AC, iennakuu
U HEKOTOpbIX T-kieTouHbX JuMpoM U T-KIETOUHBIX JieHKeMHi (3asBKa Ha
uzobperenune PO 2017145662).

VYkazaHHbIC aHTUTENA SBJIAIOTCS €IUHCTBCHHBIMH WM3BECTHBIMH CETOJHS
AHTUTEJIAMU, KOTOPbIE MOTYT OBbITh MCIOIb30BAHBI JIJI SJIUMHUHAIMU T-KIIETOK,
Hecymx TKP cemelictBa TRBVY. OCHOBHBIM HEAOCTATKOM YKA3aHHBIX aHTUTEN
ABJISICTCA WX OTHOCHUTEJIbHO HHU3Kasg CTENEHb T'YMAaHW3alMM - OHU COJIEpPXKaT
CBOMCTBEHHBIE UEJIOBEKY KOHCTAHTHbBIC O00JIACTH U CTPYKTYPHbIE KOMIIOHEHTHI,
HO UMEIOT BapualebHbIA TOMEH, CBOMCTBEHHBIN Kpbice. CTENEHb r'yMaHU3aluN
BapradeNnbHOTO (PparMeHTa TAKEION IIENH YKa3aHHBIX aHTUTEN cocTaBsieT 72%,
a BapuabenpHOTrO (hparMeHTa Jerkoi rnenu — 69%.

BrinieykazaHHOE poaUTENHCKOE MOHOKIIOHAIBHOE QaHTUTENO, BKIIFOUYAET:

1) BapuabenbHBINH JOMEH WX Tspkenou mernu (VH), KoTopsiid comaepxuT 3
runepBapuadenbubix yuactka HCDR1, HCDR2 u HCDR3, rae

HCDR1 (cormacno nHomenknatype Kabat) wMeer aMHHOKHCIOTHYIO
nocnenoBateabHocTh SEQ ID NO: 1,

HCDR2 umeetr aMuHOKHUCIIOTHYO TtocieaoaTeabHocTh SEQ ID NO: 2

HCDR3 nmeetr aMHHOKHCIIOTHYIO TiocaeaoBarenbHocTs SEQ ID NO: 3;

2) BapuabenbHBIA AOMEH WX jerkou mernu (VL), KOTOphIA comepkuT 3
runepBapuadenbhbix yuactka LCDR1, LCDR2 u LCDR3, B KOTOpBIX:

LCDRI umeer amuHOKUCIOTHYIO TIocsienoBatenbHocTh SEQ ID NO: 4,

LCDR?2 umeetr aMuHOKHCIOTHYIO niocieaoBarenbHocTs SEQ ID NO: 5,

LCDR3 umeer aMuHOKUCIOTHYIO TiocsieaoBatesnibHOCTs SEQ ID NO: 6.
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BrilieykazaHHOoe pPOAMTENBCKOE MOHOKJIOHAJIBHOE AHTUTENO, BKJIHOUYACT
BapualOe/ibHbIC JOMEHBI TSDKEJIOW M JIETKOM 1Ene, KOTOphle HMEIOT
aMMHOKMCJIOTHBIE TOC/IeA0BaTeNbHOCTH, peacTaBieHHbie B SEQ ID NO: 8 u 10.

BrilieykazaHHO€ POAMTENBCKOE MOHOKJIOHAJIBHOE AHTUTENO, BKJIHOUYACT
JIETKYIO 1I€Nb, KOTOpas WMEEeT aMHHOKUCIOTHYID TMOCJIE€A0BATENbHOCTD,
nokazanHyro B SEQ ID NO: 12 u Tsxkenyio 1enb aHTUTENA, KOTOpas UMEET
aMMHOKMCJIOTHYIO nociienoateabHocTh — SEQ ID NO: 14.

[TpuMepsl HYKICOTUAHBIX MOCJIEIOBATEIBHOCTEH, KOJUPYIOIIUX YKA3aHHbBIC
AMUHOKHUCJIOTHBIE  TIOCJIEAOBATENBHOCTA  TSOKEJIOW M JIETKOW  LEeneu
BBIIIIEYKA3aHHOTO POJAUTENIbCKOTO aHTuTeNa, npuseaeHbl B SEQ ID NOs: 13 u 11.

HN300peTeHne HampaBjiieHO HA CO3JAaHUE MOHOKJIOHAJIBHOTO AHTHUTENA,
KOTOPOE MOXKET OBbITh UCMOJIB30BAHO AJIA dUMUHAIMKU T-kiieTok, Hecymx TKP
cemeiictrea TRBVY9, B wuactHoctn, mua Ttepanuun AC, 1endakam u
3JIOKQUECTBEHHBIX 3a00JIEBAHUI KPOBHU, B MATOreHE3 KOTOPbIX BoBjieueHbl TKP
cemeiictea TRBV9, u koTopoe oTiMyaeTca BHICOKOH CTEMEHBIO T'yMaHHU3ALUU.
['ymaHuzanua B TOXKE BpPEMs 4acTO MPUBOJUT K KPUTHUYECKOMY CHUKEHUIO
adbpuHHOCTH W/MIKM PACTBOPUMOCTH aHTHUTEN. TakuM 00pa3oM, TMOJydCHHE

T'YMaHU3WPOBAHHBIX (DyHKIIMOHAIBHBIX aHTUTEN ABJISICTCS aKTyaIbHOHN 3a/1aueii.

Kpartkoe onucanue nzodpereHust
Hacrosmee ~ w3oOpereHre  OTHOCHTCA K TYMaHH3UPOBAHHOMY
MOHOKJIOHQJIbHOMY aHTHTENly M €ro aHTUTCHCBA3BIBAIOMEMY (parMeHrty,
KOTOpPBIE 00JIaar0T CIOCOOHOCTHIO ¢ BBICOKOW adduHHOCTHIO crienudrueckn
CBA3BIBATHCS ¢ yuacTKoM Oeta nenu cemericta TRBV9 T-penentopa uenopeka.
AHTHTENIO, COTJACHO W300PETCHHUIO, MOXET WCIONb30BAThCA B KAUYECTBE
JIEKApPCTBEHHOTO CPEJCTBA NI JICUCHUS AyTOMMMYHHBIX W OHKOJIOTHYECKHAX

3a0oJieBaHUH, B maroreHe3 Kotopbix BopjeueHbl TKP, oTHocsamuecs k TRBV9
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cemericTBy, HanpuMep, AC, e TMakuy 1 HEKOTOPHIX T-KiteTouHbIx muMdom u T-
KJIETOYHBIX JIEUKEMHUM.

B mpenmyinecTBEHHBIX BOIIOMICHASX aHTHTENIO HACTOSIIETO U300PETCHUS
COJNEPKUT  BapuabenbHbIi  gomMeH Tsxenoit wenu (VH) ¢ Tpems
runepBapuadeTbHBIMU YUaCTKAMHA

1) HCDR 1 (cornmacHo Homenknatype Kabat) nmMeeT aMHMHOKHCIOTHYIO

nocnenoBarenbHocTh SEQ ID NO: 1,

2) HCDR 2 umeer aMuHOKHCTOTHYO TIocieaoBareibHOCTs SEQ ID NO: 2

3) HCDR 3 umeeT aMmuHOKHCIOTHYTO nocinenoBareasHocth SEQ ID NO: 3;

2) BapuabenbHbIN qoMeH Jierkoit nenw (VL) ¢ Tpemsa runepsapuabeTbHBIMU
yuactkamu LCDR1, LCDR2 u LCDR3, B KOTOpPBIX:

LCDR 1 umeeT aMUHOKHUCIIOTHYIO nocienoBareibHocTh SEQ ID NO: 4,

LCDR 2 umeeT aMUHOKHUCIIOTHYIO nocienoBaresibHocTh SEQ ID NO: 5,

LCDR 3 umeeT aMUHOKUCIIOTHYO nocienoBareibHocTh SEQ ID NO: 6.

3neck u nanee npu onpeaeaenn CDR aHTHTEN MCIOIB3YETCA M3BECTHAS
HoMeHknarypa Kabat, ecnu oTaeapHO HE OTOBOPEHO UHOE.

IIpu »TomM BapuaOenbHBIC JOMEHBI TSHKEIIOW M JIETKOHM Iieneil aHTuTesna
coJiepkaT aMUHOKHCIIOTHBIE 3aMeHbl B FR (dparmenTax BaprabGenbHBIX JOMEHOB
TSOKEJIOW W JICTKOW IICTIH, TIOBBIIIAIONTNE CTENEHb T'yMaHW3allMA aHTHUTENA TI0
CPaBHEHUIO C POJIUTEITHCKAM aHTHTEIOM.

B npenmy1iecTBEHHBIX BOTIIOMICHUSX BapraOeIbHbIN TOMEH TKEI0H TIETTH
aHTHUTENA HACTOAIIETO N300PETCHHUS UMEET MOCIEA0BATEIILHOCTD, MOKA3aHHYIO B
SEQ ID NO: 16 u otmimuaercs OT BapualEIbHOrO AOMEHA TAXKEJIOW Ienu
POMUTEIHCKOTO AHTHUTEA, AMUHOKHCIIOTHAA MOCJIEI0BATEILHOCTh KOTOPOTO
noka3zaHa B SEQ ID NO: 8, nanuuvieM ryMaHM3UPYIOIIUX AaMHUHOKHCIOTHBIX
3aMEH.

B HexoTophix BomIonmeHUAX BapuadeTbHbIN JOMEH TSHKEITOH TIETTH aHTUTENa
HACTOSIIETO W300PETEHUA COJNCPKHUT JOMOJIHATEIFHBIE aMHUHOKHCIIOTHBIC

3aMCHbI, HC BJIMAIOIINC HA CHGHI/ICI)I/ILIHOCTB AHTHUTCIIA.
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B npenmy1iecTBEHHbIX BOTUIOIICHUAX BapyaOENIbHBIA IOMEH JIETKON 1enu
AHTUTEJIA HACTOALLETO N300pPETEHNA UMEET MOCIIEI0BATEIBHOCTD, MOKA3aHHYIO B
SEQ ID NO: 18, u ortnuyaerca OT BapuaOEJbHOTO JTOMEHA TXKEIOW Ienu
POAMTENBCKOTO AHTUTENA, AMUHOKHUCJIOTHAS TOCJIEA0BATENIbHOCTh KOTOPOTO
noka3zadHa B SEQ ID NO: 10, HanuuueM ryMaHU3UPYIOIIMX aMHUHOKHCIOTHBIX
3aMEH.

B HekoTOphIX BOIJIONICHUSAX BapuaOEIbHbIA JOMEH JIETKOW 1€MW aHTUTENA
HACTOAIIECTO M300pPETEHUA COAEPKUT JOMOJHUTEIbHBIE AMHHOKHCIOTHBIC
3aMEHBI, HE BIUSAIONMNE HA CICITA(DUIHOCTh QaHTUTENA.

B HeKOTOphIX BOIJIOMIEHUAX MOHOKJIOHAJIbHBIE AHTUTENA MO U300PETEHUIO
ABJISIFOTCS MOJTHOpa3MepHbIMU anTuTenamu [gG yenoseka, Hanpumep, 1gG1 unu
[gG2 wnu 1gG3 unm [gG4.

B HekoTOpbIX BOMJIOIICHUSAX AHTUTEIO COTJIACHO M300PETCHUIO BKJIHOUYACT
TSDKEITYIO 1ETb, aMUHOKHCIIOTHAA MOCIIEI0BATEIbBHOCTh KOTOPOW UACHTUYHA, IO
Kkpaiineii mepe, Ha 85%, wiam WAeHTHWYHA, MO KpaiHedr mepe, Ha 90%, wmm
WJICHTUYHA, 10 KpaiiHei mepe, Ha 91%, wim uaeHTHUHA, 1O KpaiiHed mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nim 1o kpaiiHei mepe 94% nnmn
no kpaiiHen mepe 95% wnu no kpaitneid mepe 96% unu no kpavineit mepe 97%,
UM 1o KpahHen mepe 98% unu no kpaitnet mepe 99% wnu uaentuuna Ha 100%
aMHHOKHCJIOTHOM nocneaoBaTebHOCTH SEQ ID NO: 20.

B HekoTOpbIX BOMJIOIICHUSAX AHTUTEIO COTJIACHO M300PETCHUIO BKJIHOUACT
JIETKYIO 1I€Th, aMUHOKHUCIOTHASL MOCJICI0BATEIbHOCTh KOTOPOU MJICHTHYHA, TIO
Kpaiineii mepe, Ha 85%, WM HMACHTHYHA, MO KpakHed mepe, Ha 90%, wim
WJICHTUYHA, 10 KpaiiHei mepe, Ha 91%, wim uaeHTHUHA, 1O KpaiiHed mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nnm 1o kpaitHen mepe 94% nnmn
no kpaiiHel mepe 95% wnu no kpaitneid mepe 96% wunu no kpaiinei mepe 97%,
UM 1o KpahHen mepe 98% unu no kpaitnet mepe 99% wnu uaentuuna Ha 100%

aMHHOKHCJIOTHOM nocneaoBaTebHOCTH SEQ ID NO: 22.
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B HEKOTOPBIX  BOIUIOMICHHWSX  AHTUTENIO HMMEET JIETKYIO  IIElb,
AMUHOKHUCJIOTHAs MOCIE0BATEIbHOCTh KOTOPOoH nmoka3zaHa B SEQ ID NO: 22, u
TSDKEIIYIO 1I€Mb, AaMUHOKHUCIOTHAs MOCIEA0BATEIbHOCTh KOTOPOH MOKa3aHa B
SEQ ID NO: 20.

Taxke obOecreunBarOTCA HYKICHHOBBIE KHCJIOTHI, KOTOPHIE KOIUPYIOT
BapualOe/IbHbIC JOMEHbI TSKEJIOW W JIETKOW 1€MM aHTUTENIAa COTJIACHO
M300PETCHHIO, HYKIIEMHOBBIE KUCOThI, KOJUPYIOLIUE TAKETYIO U JIETKYIO LEMH
AQHTHUTEN COTJIACHO M300pETEeHNIO B (PYHKITMOHAITbHBIE (hpAarMEHTHI aHTHTEI.

Takke 00ecneunBarOTCA KaCCEThl SKCITPECCHUU U HKCITPECCUOHHBIC BEKTOPHI,
BKJIFOUAIOIINE  HYKJIEMHOBYIO  KHCJIOTY  HACTOSIIETO  M300pETECHHS |
PETYJIATOPHBIE AJIEMEHTHI, HEOOXOMUMBIC JJIA HSKCIPECCHH HYKJICHHOBOM
KHUCJIOTHI B BBIOPAHHOM KJIETKE-X0351MHE. BEKTOp MiIn KacceTa 3KCIPEeCcCUd MOTY T
HAaXOJWUTHCI B  KIIETKE-XO35MHE KaK BHEXPOMOCOMHBIM  3JIEMEHT WM
WHTETPUPOBATHCA B TEHOM KJIETKH B PE3yJIbTaTe BBEACHHUS (IyTeM TPAHCHEKITHH)
YKa3aHHOW KacCeThl HKCIMPECCUH WIIM BEKTOPA B KIIETKY .

Kpome Toro, obecrneunBaroTcsl KISTKH M CTAOUJIbHBIC KJICTOUYHBIC JIMHUU,
BKJTFOYAOITHE HYKIICMHOBBIE KUCIIOTHI, BEKTOPHI MU SKCIPECCHOHHBIE KACCETHI
HACTOAIIETO U300PETEHUA, U CIOCOOBI UX MOTYUCHHUS.

Takke obecnieunBaeTcs Croco0d MOyUEHHUS BBIIIEYKA3aHHOTO aHTUTENA WK
€r0 aHTHUTEHCBA3BIBAIOMIETO (pparMeHTa, 3aKITIOYAONTUICS B KYJIHTUBUPOBAHAN
BBIINICYKA3aHHONW KJIETKU-XO3IMHA B KYyJIbTYPAJIbHOW Cpele B YCIOBUSX,
oOecneunBaOMX MOPOAYKIMIO YKA3aHHOTO aHTUTENa. B HEKoTOophIX
BOIUIOIIEHUAX CMOCO0 BKIIOYAET MOCHEAYIONIEEe BBIACICHUE W OYUCTKY
MOJYUYEHHOTO aHTUTENA.

Taxke  obecrmeumBacTcs — hapMalleBTHUCCKAsT ~ KOMIIO3MITHSA — JUIS
npopMITAKTHKA WM JiedeHUa 3a00JIeBaHUS WM HAPYUICHHS, OTOCPETYEMOTO
yuacTkoM Oeta nenu cemeiictea TRBVO T-penentopa yenoBeka, coaeprkaiias

BBIMICYKA3dHHOC AHTHUTCIIO HWIM Cro aHTI/IFeHCBHSI)IBaIOH_[I/Iﬁ CbpaFMeHT, B
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COUCTAaHWH C OJHAM WM HECKOJIBKAMH (hapMaICeBTUUCCKH TPUEMIICMBIMHA
AKCIUITUCHTAMU.

B omnom w3 BapwaHTOB (hapMareBTHUECKAs KOMITO3HIAS MPEeAHA3HAYEHA
JUTst TPOhUITAKTAKY WK JICUCHHS 3a00JIEBaHMSI WJTA HAPYIIIEHUA, BBIOPAHHOTO W3
IPYNIbl: aHKUJIO3UPYIOIIUN CIIOHIWINT, LEHAKWs, T-KIIETOUHBIA JIeWK03, T-
KJIeTOUHast JIMMpoma.

Taxke  obecneumBaercsa  ¢dapmarieBTHUeckas  KOMOWHANus — Juid
npopMITAKTHKA WK JICUCHHST 3a00JICBAHUS, WIIH HAPYIICHHS, OTTOCpeayemMoro T-
KJICTOUHBIM PELENTOPOM ueioBeKa, HecyluM Oeta uenb cemeiictea TRBVO,
COAEPAIAd BBIMICYKA3aHHOEC AHTUTEI0 WJIH €ro AaHTUTCHCBA3BIBAOIINN
¢bparMeHT W, TO MEHBIIICH Mepe, OAHO JPYroe TEePaNeBTHUCCKH aAKTHBHOE
COEHEHNE.

B omnom w3 BapmaHTOB (hapmarieBTHUecKkas KOMOWHAIMS MpeaHA3HAYEHA
JUTs TPO(DMITAKTHKA WITH JICUCHHSI 3200JI€BaHNA, WIIH HAPYIIIEHUA, BRIOPAHHOTO W3
IPYNIbl: aHKWUJIO3UPYIOIIMN CIIOHIWINT, LEHaKus, T-KIIETOUHBIA JIEWK03, T-
KJIeTOUHas JMMQoma.

B omrOM m3 BapuaHTOB (hapMarieBTHUECKas KOMOWHAIWS WA KOMITO3HITHS
BKJIFOUAET JIPYTO€ TEPANECBTUUECKU aKTUBHOE COSAMHEHHE, KOTOPOE BHIOMPAIOT
W3 MAJIOW MOJIEKYJIb, AHTHUTENA WIM CTEPOMIHBIX TOPMOHOB, HAIPUMED,
KOPTUKOCTEPOUIOB.

Takke oOecneunBaercss cnocod0 HMHrHOMPOBAHHUS  OMOJIOTMYECKOU
AKTUBHOCTU T-KJIETOYHOTO peuenropa, 0era enb KOTOPOro OTHOCHUTCH K
cemeiictey TRBV9, y cyObekra, Hy»XIarOIEerocs B TaKOM HWHTHOMPOBAHUH,
BKITFOYAIOIITHH BBEACHUE CyOBEKTY 3((HEKTUBHOTO KOJIMIECTBA BHIMICYKa3aHHOTO
AHTHUTENA WA €70 aHTUTEHCBA3BIBAIOIIETO (hparMeHTa.

Takke obecneuuBaercss crnocod JeueHUs: 3a00JICBAaHUS WM HAPYILICHMUS,
OTIOCPENOBAHHOTO T-KJIETOUHBIM PEUENTOPOM YEJIOBEKA, HECYIIUM OeTa 1EMb
cemeiictea TRBVO, Britouaroinmii BBeicHUE CyOBEKTY, HY KJAKOIIEMYCS B TAKOM

JCUCHHH, BBIIICYKA3dHHOIO AHTUTCIIA HWJIH Cro  aHTUICHCBA3BIBAKOIICTO
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¢parMeHTa WM BBIICYKa3aHHOW  (hapMarieBTUUECKOH KOMITO3HIIAHA, B
TepaneBTHIECKH YPPEKTUBHOM KOJTUUECTBE.

B onHoMm u3 BapuaHTOB crnoco0a JieueHHs 3a00JICBAHUS WM HAPYLICHHUS,
3a00JICBaHUE WM HApYLIEHWE BHIOPAHO W3 TPYNNbl: AHKWJIO3UPYIOIIHMA
CIIOHIWJTUT, TIenaKus, T-KiIeTouHbIH Jetiko3, T-kimerounas mumdoma.

Takke oOecrneunBaeTCsl TPUMEHEHHUE BBIIIEYKA3aHHOIO QHTUTENA WIH €ro
AHTUTCHCBA3BIBAIOIIETO (hparMEeHTa WM BBIMICYKa3aHHOW (hapMareBTHUECCKOM
KOMIMO3UIIMKA ISl JICUCHHS Y CYObEKTa, HYKIAIOUIETOCS B TaKOM JICUCHUH,
3a00JIcBaHUsI WJIM HAPYUIEHUA, OMOCPeAyeMOro T-KJIETOYHBIM PELENTOPOM
yeJioBeKa, HecylmM OeTa 1emnb cemeiictea TRBVY.

B onHoM w3 BapuaHTOB MpUMEHEHUs, 3a00JI€BaHUE BHIOPAHO W3 TPYIIMHL;
AHKWIO3WPYIOIIHUN CHOHAWINT, LEIUaKus, T-KIETOYHbINA JIelko3, T-kneTouHnas
aumMboma.

TexHuueckuit pe3yabTaT HACTOAILECTO U300PETEHUA COCTOUT B MOJyUEHUU
AQHTUTEN C TIOBBIMICHHON CTEMEHBIO TYMAHW3AIlWH, KOTOPHIE CIEIM(PUIECCKH C
BBICOKOH adduHHOCTRIO cBs3bIBalOTCs ¢ TKP, Gera 1memp KOTOphIX OTHOCHTCS K
TRBVY cemelicTBy U MOTYT ObITh MCIOJIL30BAHBI JIJIs1 TEPANUN Ay TOUMMYHHBIX
Y OHKOJIOTMUECKUX 3a00J€BaHM, B maToreHe3 kotopbix BoBieueHsl TKP, Oera
1enb KoTopbix otHOocuTCs K TRBVY cemeiicTny.

B mpenmyinecTBEHHBIX BOIJIOMIEHUSAX BapuaOeIbHBIN (hPAarMEHT TSKEIOU
LeNU AHTUTENIAa XapaKTEepU3yeTcs CTeneHbio TyMmanusamuu - 84%. B
MPEUMYIIECTBCHHBIX BOIJIOMICHUAX BapuadebHBIM (parMeHT JETKOW IenH

AHTUTEJIA XapaKTePU3YyETCs CTEMEHbIO T'yMaHu3auu - 85%.

IloapoOHoe onucaHue N300peTeHust
Hacrosmee n3o0peTerne 0THOCUTCA K H30JUPOBAHHBIM MOHOKJIOHATLHBIM
aHTUTENAM U X (PyHKIIMOHAJIBHBIM (pparMeHTaM, 00IaAal0IAM CIIOCOOHOCTHIO

crenn(UUSCKH CBA3BIBATBCA C ydacTkoM Oerta memnu cemeiictBa TRBV9 T-
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pelLenTopa 4YeyioBeKa C MOBBIIICHHOW CTEMEHBIO T'yMaHWU3AIUU OTHOCUTEIBHO
AHaJIOTOB.

Takxke 00ecreunBarOTCs HYKJIEHHOBBIEC KUCJIOThI, KOJUPYIOIIUE aHTUTENA U
uX (pparMeHTH MO HW300PETEHUIO, KACCETHl AIKCIPECCHH M SKCIPECCHOHHBIC
BEKTOPBI, BKJIFOUAOIINE HYKJIECHHOBYIO KHUCJIOTY HACTOSIIETO W300pPETEHUA H
PETYJIATOPHBIE 3JEMEHTBI, HEOOXOAUMBIE [JIl SKCIPECCUM HYKJICHMHOBOM
KHUCJIOTHI B BHIOPAHHOMW KJIETKE-XO3AMHE.

Kpome Toro, obecrneunBaroTcsl KISTKH M CTAOUJIbHBIC KJICTOUYHBIC JIMHUU,
BKJTFOUAIOIINE HYKIEMHOBBIE KUCIIOThI, BEKTOPBI UM 3KCIPECCUOHHBIEC KACCEThI
HACTOAILETO N300PETCHUA.

Takke obGecneunBarOTCA CrOCO0 MOMYUYEHUST MOHOKJIOHAJIBHOTO aHTUTENA
uan ero (pyHKOnHoHagbHOTO (parMeHTa, QapMarieBTHUECKass KOMIIO3UIAS H
cdapmarieBTHUeckass KOMOWHANWA, coaepxamias B A()PEKTHUBHOM KOJIHUYECTBE
AHTUTEJIO HACTOAIIECTO M300PETEHHUS, B COUYETAHUU C OJHUM WJIA HECKOJIbKUMU
(hapMarieBTHUECKH TMPUEMJIEMBIMHA  SKCITUITUEHTAMHU, Pa30aBUTEISIMU WA
HOCUTEIIAMHU U crocoObl auarHocTuku u Tepanuu AC U uHbIX 3a007€BaHUN C

HUCIIOJIB30BAHHUCM AHTHUTCII HACTOAIICTO I/I306peTeHI/I$I.

11
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Onpeoenenusn

C nenbro Oosiee JIErKOro NOHUMaHUs U300PETEHUS CHAaYaaa ONpeaesoTCs
HEKOTOPbIE TEPMUHBI.

CrnenyeT mOHUMATh, YTO MATEPUAJIbl U CIIOCOOBI, MPeAJiaracMbie B JAHHOM
JOKYMEHTE, HE OTPAHWUYUBAIOTCS KOHKPETHBIMM KOMIO3UIUAMM WIH >TalaMu
crnocoba, TMOCKOJIbKY OHM MOTYT BapbHpOBaThCA. YKa3aHO, 4YTO, Kak
HCIIONIB3YETCS B JAHHOM OINMUCAHWW W TIPUJIOKEHHOUW (opmyrie m3o0peTeHus,
(hopMBI €TUHCTBEHHOTO YHCJIA BKIIOUAIOT W COOTBETCTBYIOMUE (POPMBI BO
MHOKECTBEHHOM YHCJIE, €CJIM KOHTEKCT SIBHO HE MPEANUCHIBACT HHOE.

«T-kmeTouHbId peuenTopy, Tak *e ykazanubii kak « TPK», «T-penentop»
unn «TCR» dyenoBeka mnpeAcTaBiaseT co0OM TeTepoJMMEpPHbIA OCTKOBBIH
KOMITJIEKC, PAacIOJIOKEeHHBI Ha moBepxHocTH 1 mumdormra. T-pemenTop
MPUCYTCTBYET TOIbKO Ha T-mumponmrax. OcnosHas ¢ynakiua TKP 3akmodaercs
B CIien(prUeCKOM Pacro3HaBAHKE MPOIIECCHPOBAHHBIX aHTUTEHOB, CBSI3AHHBIX C
MOJIEKYJIaMH TJIaBHOTO KOMIUTekca ructocopmectumocta (HLA).

TKP demoBeka COCTOMT M3 JABYX CyOBSAWHUIL, o0 U B, 1u00 vy M O IHENeH,
CBA3aHHBIX MEXKIY COOO0M MUCYTb(PUAHON CBA3BIO U 3aKPETJICHHBIX B KIICTOUHON
membOpane. Kaxxnas w3 nemeit TKP mmeer N-konueBoit BapuabenbHbild (V)
JOMEH, COCAMHUTEIbHBIA AOMEH M KOHCTaHTHbIH (C) JOMEH, COeMHEHHBIN ¢
TPAHCMEMOpPAHHBIM JIOMEHOM, 3aKPEIUISAIOIIUM PEUENTOP B IJIa3MaTUUYECKOM
memOpane T-mamdonmra. [IpoTsHkeHHOCTh KOHCTAHTHOTO JO0MEHa ajib(a u Hera
nenei coctapngeT 91 u 129 aMMHOKMCIOTHBIX OCTAaTKOB, COOTBETCTBEHHO. J[THa
COCAMHUTEIRHOIO W TpaHcMeMOpaHHOro aomeHa anbda menu — 30 m 17
aMUHOKHCIIOTHBIX OCTaTKOB (2.0.), ay Oera et — 21 u 22 a.o0. [IpoTsikeHHOCTH
BapuabenbHbIX JoMeHOB T-penentopos BapsupyeT ot 104 1o 125 a.o.

He6ompmas ¢paknms T-nmumdornutToB pacmojaraet T-pernentopaMyd THIIA
v/6. I1o cBOEMy yCTPOWCTBY OHM aHAJIOTHYHBI 0/} perentopaM, HO OTIAYAIOTCA
M0 TIEPBUYHOM CTPYKTYpPE W MMEIOT PsJ (PyHKIIMOHABHBIX ocoOeHHOocTer. Mx

BapualeNbHOCTh TOPA30 HWKE (OTpaHWUYEHHAs KIOHOCTEIU(PUIHOCTH), OHH

12
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pPAcMo3HAOT AHTHUTEHBI B KOMIUIEKCEe C «Heknaccuyeckumuy (He MHC)
AHTUTEHIIPEICTABIISIFONIMMH MOJIEKYJIAMH WJIH 1a5K€ CBOOOHBIC AHTUTECHBI.

T-peuentop B3aumoneicTByer ¢ komiuiekcom MHC-aHTHTeH 11eCThIO
y4acTKaMH, OMpEeNionmMu ero kKommiementapaocts (CDR): Tpu yuacrtka
ambpa mermm W Tpu Oeta menu. Otu  CDR  mpencrasnstor  coOoid
rUnepBapruadebHble YUaCTKU, METIM BapUaOENbHBIX TOMEHOB T-KJIETOUHOTO
penentopa — Vansda u Vbera.

Tepmunbl «TRBV9y unu «cemeiicteo TRBV9» otHocarcs k aeBatomy
ceMeicTBy Oeta-lienel T-KJIETOUHBIX PELENTOPOB, BBIACISAEMOMY COTJIACHO
HoMmeHkatype IMGT, koTopoe XapakTepuzyeTrcss TEM, YTO aMUHOKHUCIIOTHasA
MOCJIE0OBATEIBHOCTh WX BapuadENbHOTO JOMEHA BKIIIOYAET YHUKAJIbHbBIC
motuBbl CDRI1 (mocnmegoBarensHOCTs aMUHOKHCIOT — S-G-D-L-S) u CDR2
(mocnenoBaTenbHOCTE aMUHOKHUCIIOT — Y-Y-N-G-E-E). Tepmun « TKP cemetictBa
TRBV9» ob6o3nauaer T-kieTouHbIi perientop, 6eTa-1enb KOTOPOro OTHOCUTCA K
TRBVO cemeiictBy.

Tepmun «maronoruueckuit» 1o otHomeHnO kK T-mamdormuram nimm TKP
o3HadaeT, uto manaoe TKP wmm T-numdonnt, ero Hecymuii, acCOIMUPOBAHEI ¢
3a00J1€BaHUEM HJTH TIATOJIOTHEH W/WJTH ABIIIOTCS MPUYMHON 3a00JI€BaHAS W/ WITH
CIOCOOCTBYIOT PA3BUTHIO 3a00JICBaHHUS.

TepmuH «ayromMmyHHBIW» N0 oTHOWEHHIO K TKP o3Hauaer, uto manHoe
TKP BOBJICUEHO B pa3BUTHE Ay TOMMMYHHOTO 3a00JICBaAHUA.

TepMuUH  «aHTUTENIO», MCHOJIB3YEMBIH  3/€Ch, MpPEAHA3HAYEH IS
OTNPEACIICHUSI  MOJIEKYJIbl MMMYHOTJIOOYJIMHA, COCTOAIEH M3  4YeThIpeX
nonunenTuanbiX nened (ase Tsxensie (H) memum m nee nerkwe (L) wmenwm),
CBA3aHHBIX AUCYJIbPUIHBIMU CBs3sAMHU. Jlerkue 1enu KiIacCH(UIUPYIOT Kak
Kanma win JiaMm6aa. Tspkenpie menu KIacCu(pUIMPYIOT Kak ramma, Mio, anbga,
JIeTIbTa WM TICUJIOH, M OHM OTNIPEACIISIIOT M30THIT aHTUTeNa, Takou Kak IgG, IgM,
IgA, IgD u IgE, COOTBETCTBEHHO, M HECKOJbKO M3 HHUX MOTYT ObITh

JIOTIOJTHUTENIPHO Pa3/IelieHbl Ha TOAKIAcCh (M3oTuiel), Hanmpumep, [gGl, IgG2,
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IgG3, 1gG4, IgAl u IgA2. Kaxnpiii TN TAXKENOW LENH XapaKTepU3yeTcs
KOHKPETHBIM KOHCTAHTHBIM YUAaCTKOM.

Kaxnas Tsxkenas 1nenb COACPKUT BApUAOEbHBIN YyYaCTOK TSAXKEIOW LU
(cokpamennsiii 31ech kak HCVR wnm VH) 1 KOHCTaHTHBIA y4acTOK TSKETOM
uenu. KoHCTaHTHBIN yuacToK Tskenoi nenu coaepskut tpu nomeda CHI, CH2 u
CH3. Kaxpaas jerkas 1enb COAEPKUT BapUaOENIbHBIM y4acTOK JIETKOW Ienu
(coxpamennsiii 31ech Kak LCVR wmm V0) 1 KOHCTaHTHBIN y4acTOK JISTKOH IIETIH.
KoHcTanTHBIN yuacTOK JierkoH nenu coaepxut oauH gomeH CL. Yuactku VH u
VL wMmoryr panee mnoapa3ienATbcs HA Y4YacTKM TUIEPBApUAOCIIbHOCTH,
Ha3bIBACMbIC OMPEACIAIONAMHA  KOMIUIEMEHTapHOCTh  yuacTkamu (CDR),
OKPY>KEHHBbIE€ yYaCTKaMH, KOTOpbIE SBJAOTCA 00Jiee KOHCEPBAaTUBHBIMU,
HasbIBaeMbIMU ckeeTHbIMHU yuacTkamu (FR). Kaxxnas u3 VH u VL coctout u3
Tpex CDR wu duerbipex FR y4acTKOB, pacmoyiO)KEHHBIX OT AaMHUHO- [0
kapOoKcHIIbHOTO KOHIIa B cieaytoieMm nopsiake: FR1, CDRI, FR2, CDR2, FR3,
CDR3, FR4.

B mannoii 3aaBke 3 CDR Tskensie enu o6o3naueHs! kKak « HCDR1, HCDR2
n HCDR3», a 3 CDR gmerkoii memm o6o3HaueHsn kak «LCDRI, LCDR2 u
LCDR3». CDR coxaepxaT OOJNBIITMHCTBO OCTAaTKOB, KOTOPbIE 0OpasyioT
cnenuduyueckne  B3aUMOJCHCTBUS ¢ aHTWHreHoM.  Hywmepamwmio u
nozutinonnposanre CDR-amuHOKHCTOTHRIX ocTaTkoB B mpenenax HCVR wu
LCVR yyacTKkoB aHTUTEN COTJIACHO JAHHOMY H300pPETEHHUIO OCYIIECTBIISIIOT C
XOpOIIO M3BeCTHOM HOMeHKIarypoir Kabat, ecau He ykasano wuHoro. B
HACTOAIICH 3asgBKE MCHOJB3YETCS, €CJIM HE YKAa3aHO HWHOro, OOLIEHPUHSTHIC
OyKBEHHbIC 0003HAUEHUSI AaMUHOKHUCIIOT.

Tepmunsl «antn-TRBV9-antuteno», «antuteno k TRBV9y», «antureno,
cenuUUeCKr CcBs3pIBafomeecss ¢ Oera 1menpro cemerictea TRBV9» wnm
«aHTUTENO mpoTuB OeTa 1enu ceMmeirictea TRBV9» n M mogo6HbIE ABIAIOTCS

B3aMMO3aMCHACMBIMH B KOHTCKCTC HaCTOﬂH_[eﬁ 3a4BKHU U OTHOCATCA K aHTUTCILY,
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KOTOPOE CreIu(PrIecKy CBA3BIBACTCS C AnMTOnoM Oera nenu cemeiictea TRBV9
T-K1€TOYHOrO perenTopa YeioBeKa.

Kpome TOro, « MOHOKJIOHAIBHOE AHTUTENO», KaK MCMHOJb3YETCS B JAAHHOU
3as1BKE, MOYKET OBITh OHOIECTIOUEUHBIM Fv-pparmMeHTOM, KOTOPBIiT MOXET OBITH
nonyueH nytem cBasbiBanus JJHK, konupytomeit LCVR u HCVR, ¢ nunkepHo#
nocienoBareabHOCThIO (cM. Pluckthun, The Pharmacology of Monoclonal
Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, p.
269-315, 1994). ITonpazymeBaeTcsi, 9TO BHE 3aBHCHMOCTH OT TOTO, YKa3aHBI JIA
(hparMeHTHI WJTH YaCTH, TEPMHUH «aHTUTEIIOY, KaK UCTIOJIb3YETCS B TAHHOH 3asBKeE,
BKJTFOYAET Takue ()parMeHTHl WM YaCTH, a TakKe oiHoTIenouedHbie hopMmeal. [lo
TeX TIOp, MOKa OCEJIOK COXPAHAET CIOCOOHOCTh CHEMU(PHUUCCKOTO HIIH
MPEAMOYTHTEIIFHOTO CBS3BIBAHMS CBOCH MHUINCHW (HAmpUMep, SIUTONA WA
AQHTUTECHA), OH OTHOCUTCA K TEPMHHY «AHTUTENO». AHTHUTENAa MOTYT OBITH
[JIMKO3WJIMPOBAHHBIMU, UJTU HE OBITh TAKOBBIMU, U BXOJST B PAMKH U300PETEHUS.

TepMUHBI «aHTUTENIO» M «MOHOKJIOHAJIBHOE AHTUTENIO» JJi HYX]
HACTOSIIEH 3asBKH OTHOCATCA K MOHOKJIOHQJIBHOMY aHTuTteny npotuB TKP
cemeiictea TRBV9. Kak ncnonb3yercst B HACTOSIIECH 3a8BKEe «MOHOKIOHAIBHOE
AHTUTEJIO» OTHOCUTCA K QHTUTENy T[phI3yHA, CEMEHCTBA MPUMATOB WJIU
Camelidae, npeamoyTUTEIFHO K AaHTHTEITY MBIIIH, MaKaKH, BEpOJIIO/1a UITH JIaMBI,
XMMEPHOMY aHTHUTENy, TYMAHW3UPOBAHHOMY AHTUTENY WU TMOJHOCTHIO
YEJIOBEUECKOMY aHTUTEITY, €CJIM HE YKAa3aHO UHOE.

[TonynsAuus « MOHOKJIOHAJIbHBIX QHTUTEM» OTHOCUTCA K TOMOT€HHOM WJTK 1O
CYIIECTBY TOMOTCHHOW TIOMyJISIUK aHTUTEN (T.e. MO KpaiiHed wepe
npubmusutensHo 85, 90, 91, 92, 93, 94, 95, 96%, Gonee npeANOUTHTEIILHO MO
KpaitHel Mepe mpuban3uTenbHo 97 wnu 98% wiu eie 60s1ee NPeanoOYTUTEIBHO
1o kpaiHen mepe 99% antuten B Monyaauuu Oy IyT KOHKYPHPOBATh B aHAIN3E
ELISA 3a TOT k€ aHTUT€H WIH 3MUTOM, UK 0oJiee MPEeANOUTUTEILHO aHTHUTENA

ABJIAIOTCA HACHTHYHBIMH B AMHUHOKHUCJIOTHOH HOCHGI[OB&TGJ'IBHOCTI/I). Anturena
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MOTYT OBITh, @ MOTYT W HE OBITh, TIIMKOJU3APOBAHHBIMH U BCE €IIIE TIO/IMAIaTh B
00beM U300peTEHUA.

MOoOHOKJIOHAJIEHBIE AaHTUTEIA MOTYT OBITh TOMOTCHHBIMH, €CJIH OHU WUMEIOT
HUJICHTUYHYIO aMWHOKHCIOTHYIO TIOCIICIOBATEPHOCTh, XOTS OHH MOTYT
OTIMYAThCA TIO TOCTTPAHCIAIMOHHON MOauduKanuu, HanmpuMep, TaTTEPH
TJTAKOJTA3AITHH.

BapuabenbHbie y9acTKu KaxJA0W W3 Tap JeTKas/Tsokenas memnb 00pa3yroT
AHTUTCHCBA3BIBAIOITNE CalThl aHTUTeNa. Kak mcmoab3yercs B JaHHOW 3asBKe,
«AQHTHTEHCBA3BIBAIONMIAA YaCTh», WM «AHTUTCHCBS3BIBAIONIMA YYaCTOK», WIIH
«QHTUTCHCBSA3BIBAIONIMM  JOMEH» WM  «AHTUTCHCBS3BIBAIOMIMKA  IICHTPY
OTHOCATCS, B3aMMO3aMEHAEMO, K TaKOW YacTH MOJIEKYJIbl aHTHTENa, KOTopas
COJICPKUT AMHUHOKHUCIIOTHBIC OCTAaTKH, B3aMMOJICHCTBYIONIHE C QHTHTCHOM W
MPUAAMOIINE AHTHTENY €ro crienupuIHOCTh U ahPUHHOCTD 1O OTHOMICHHUIO K
QHTUTECHY. JTa YacTh aHTUTENA BKJIIOYACT «KAPKACHBIC» AMHUHOKHCIIOTHBIC
OCTaTKH, HEOOXOMUMBIC I TOMACPKAHHUSA HAIJIeXKaleh KoH(popManuu
AHTUTCHCBA3BIBAIOIINX OCTATKOB.

TepMuH «UeIOBEUECKOE AHTHUTENIO», WCIOIB3YEMBIM 37€Ch, O3HAYACT
AHTUTENO, B KOTOPOM TIOCTEAOBATEIILHOCTH BapuaOEbHBIX W KOHCTAHTHBIX
JIOMEHOB TTPOMCXOAAT OT YEJIOBEUECKHUX TOCaeaoBaTelbHOCTeH. UenoBeueckue
aHTUTENA, COOTBETCTBYIOIME HW300PETCHUIO, MOTYT BKJIIOYATh OCTaTKH
aMUHOKHCIIOT, HEXapaKTepHbie JUIsi  dYelioBeKa  (HampuMmep, MYTalluH,
WHTPOIyTIUPOBAHHbBIE HEHaIPaBJICHHBIM WA canT-crnenuduuecKum
MYyTareHe30M 1n Vitro Uil COMaTHUYECKOW MyTalme in vivo), Harpumep, B CDR
u ocobenHo B CDR3.

TepMuH «ryMaHU3HPOBAHHBIECY IO OTHOIIEHUIO K AHTHTEIIAM UCITOh3YIOTCA
uisi  0003HAUEHWS  AQHTUTEN, KOTOPHIC  XaAPaKTEPU3YIOTCA  HAJTUUHAEM
CBOMCTBEHHBIX YEJIOBEKY KOHCTAHTHBIX 00J1aCTEH M CTPYKTYPHBIX KOMIIOHEHTOB,

HO MMEIOT 00YCJIOBIHMBAIONINE KOMIUTEMEHTapHOCTh ydacTku (CDR), kotopbie
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CBOMCTBEHHBI HMMYHOTJIOOYJTMHAM HWHOTO MIPOUCXOKICHUS WA
COOTBETCTBYIOITUM (pparmMmeHTaM MOAH(PUITUPOBAHHBIX AHTUTEIL.

«PoauTenbckoe» aHTUTENO B JAHHOM 3a4BKE - ’TO aHTUTEIIO, KOJAUPOBAHHOE
aMMHOKHMCJIOTHOM  TOCJIEIOBAaTEIbHOCTBIO, KOTOpass  HCMOJIb3yeTcs A
MOJy4YeHrs BapraHTa. POIUTENbCKOE aHTUTENIO MOXKET ObITh U3 IPhI3YHA, JaMBbI,
XUMEPHBIM, TYMaHU3UPOBAHHBIM WJIM YEJIOBEUESCKUM aHTHTEIIOM.

TepMuH «cTemeHb TyMaHM3alMH» MO OTHOIIEHHUIO K AaHTHUTEIaM
HCTIOJIb3YIOTCA JIJ1s1 0003HAUCHUA TTPOIEHTA MACHTUYHOCTH MOCIIEA0BATEIbHOCTH
KapKacHOT'O y4acTKa r'yMaHU3UPOBAHHOTO aHTUTENIA OTHOCHUTENIBHO MEPBUYHOTO
YeJIOBEUYECKOr0 aKIENTOPHOTO KapKAaCHOTO y4acTKa, KOTOPBIH ObIJT MCMOJIb30BaH
JUI  CO3JaHUs TYMAHW3WPOBAHHOTO aHTUTEJa M KOTOPBIM JOCTYNEH U3
yeaoBeuecko  OubOnumoteku. I[lpeamouTuTeNibHO, AHTUTENO U300pPETEHUA
COAEPKUT KapKaCHBIM Yy4aCTOK ¢ HJCHTHYHOCThIO He MeHee 80%, oOBIUHO HE
MeHee 82%, uariie He MeHee 83%, Hanpumep, He MeHee 84 %, unu He MmeHee 85%,
i He MeHee 86%, mnm He MeHee 87% WAEHTHYHOCTBIO B OTHOIIEHHH K
KapKaCHOMY y4acTKYy, MOJIY4eHHOMY M3 UeJIOBEUECKON OMOIMOTEKH.

TepMHUH «TYMaHWU3UPYIOIIME 3aMEHbI» OTHOCATCA K aMHHOKHMCJIOTHBIM
3aMeHaM, KOTOpbIE€ YBEJIWUMBAIOT CTEMECHb T'yMaHU3AllMM aHTUTEa WA €ro
¢dbparmenTa.

TepMuH «XUMEPHBIE» MO OTHOIICHWIO K aHTUTENIaM HacCTOSAIIETO
W300pETEHUS  MCIOIB3YIOTCA  Uii  OOO3HAUECHMS  aQHTHUTEN,  KOTOPbHIE
XapaKTepU3yIOTCSA HATMUHMEM CBOMCTBEHHBIX UYEOBEKY KOHCTAHTHBIX OOJacTeM,
HO MMEIOT BapualesbHbIE IOMEHBI HHOTO MPOUCXOXKASCHUA. B Takux aHTHTENaxX
BapuabellbHbIC  JIOMCHBI  JISTKHX HW/HMIIHA  TSDKCNBIX — IICTICH, HMMECIOIIHE
HEUEJIOBEUECKOE MMPOUCXOKACHUE (HAPUMEP, B3SATHIC U3 KPBICHI ), OKA3bIBAIOTCA
OTIEPAaTUBHO CBS3aHbl C KOHCTAHTHBIMHU JOMEHAMH COOTBETCTBYIOIIMX ICTCH
YeJIOBEUYECKOTO MPOUCXOKICHHUS.

TepMuH «omepaTHBHO CBS3AaHHBIMY WM €My MOJOOHBIA MPHU OMHUCAHWH

AHTHUTCJI OTHOCHUTBCA K IOJUICIHTHUAHBIM IMMOCJICAOBATCIIBHOCTAM, KOTOPBIC
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HaxomaATcss B (PU3WUECKOW (KOBAJICHTHOM, €CIM HE YKa3aHO WHOTO) W
(yHKIIMOHAIFHOW CBsI3W OfgHA ¢ Apyrod. B wambomee mpeamodTHTETHHBIX
BOIJIOMICHUAX, (DYHKITMH TOJIATICTITHTHBIX KOMIIOHCHTOB XUMEPHOUW MOJICKYJIBI
HE W3MEHEHBI MO CPABHEHUIO C (DYHKIIMOHAIHHBIMA CBOHCTBAMHU BBIJCIICHHBIX
TTOJIMTICTITHIHBIX KOMITOHCHTOB.

TepMuH «OmEepaTHBHO CBSI3AHHBIN» WA €My TOJOOHBIA MPH ONMHMCAHHUH
HYKJIEHHOBBIX KHCJIOT O3HAUaeT, YTO HYKIICHMHOBBIE KHCIIOTHI KOBaJICHTHO
CBSA3aHBI TAKUM 00pa30M, UTO B MECTaX MX COSTUHEHUS OTCYTCTBYIOT «COOMKI
PaMKW CUMTHIBAHUS M CTOIM-KOMOHBI. Kak oueBHUIHO A4 MOOOTO CIeHAINCTa B
JAHHOM O0NaCTH TEXHWUKH, HYKIICOTHAHBIC TOCIIEIOBATCILHOCTH, KOIAPYIOIIHE
XUMEPHBIH O€JIOK, BKITIOYAIOMINKN «OMEPATHBHO CBA3AHHBIC» KOMIIOHECHTHI
(6enKH, TTOATICTITH/IB, TUHKEPHBIC TTOCIEIOBATCILHOCTH, OEITKOBBIC TOMEHBI 1
T.J.), COCTOAT U3 (PparMeHTOB, KOJUPYIOMIMX YKA3aHHBIE KOMIIOHEHTHI, TJIC TH
(parMeHTBHl KOBAJICHTHO CBS3aHBI TAaKUM O0pPa30M, YTO B XOJ€ TPAHCIIAIHAHA W
TPAHCKPHUIIIIMKA  HYKJICOTHIAHOH  TOCICMOBATEIHPHOCTH  MPOAYIIUPYETCA
MOJTHOPA3MEPHBIM XUMEPHBIN OCJIOK, HAMPUMEP, XUMEPHOE aHTHUTENIO COTJIACHO
U300pPETEHHUIO.

Kak 3mecs uCmoms3yeTces, TEPMUHBI «A30JTUPOBAHHBIN) WU «BBIICIICHHBIN
03HAYAIOT MOJICKYJy WM KJIETKY, KOTOPBIE HAXOMATCS B CpPEe, OTIMYHON OT
Cpenbl, B KOTOPOH MOJIEKYyJIa WK KIIETKA HAXOSITCS B €CTECTBEHHBIX YCIIOBUAX.

B nmpenmyTiecTBEHHBIX BOILTIOMICHUIX aHTUTENIA HACTOSIIETO H300PETCHHS
ABJISIFOTCA PEKOMOWHAHTHBIMHA, TO €CTh TOJYYCHHBIMH C TIOMOIINBIO TEXHUKH
pexomOunanTHbix JIHK.

TepmuH «peKOMOWHAHTHOE AHTUTEIOY», WUCIOJB3YEMBIH 371€Ch, BKITIOUACT
BCE aHTHUTENA, KOTOPBIE TIOYUYEHBI, SKCTIPECCHPOBAHBI, CO3/[aHbl WJTA BHIICIICHBI
PEKOMOWHAHTHBIMHU CPEICTBAMH, TAaKWE KaK aHTHUTENA, HYKCIPECCUPOBAHHBIC C
HCIIOJTI30BAHUEM PEKOMOWHAHTHOTO SKCIPECCUPYIOIIETO BEKTOPA, BBECHHOTO B
KJICTKY-XO35UH, aHTATEIa, BBIJCIICHHBIE N3 Ha00pa M3BECTHRIX PeKOMOWHAHTHBIX

KOM6I/IHaTOpHI>IX YCJIOBCUCCKUX AHTUTCII, aHTUTCJIA, BEIACIICHHBIC U3 JKUBOTHOTO,
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KOTOPO€ SBJISIETCS TPAHCTEHHBIM B OTHOIICHWH TE€HOB YEIIOBEUECKOTO
uMMyHoTJI00yMHA (cM., Hanpumep, Taylor L.D. et al. (1992) Nucl. Acids Res.
20:6287-6295). B HexoTOpHIX BapWaHTaXx OCYIIECTBJCHUSA, PEKOMOWHAHTHBIC
YEeJIOBEUCCKUE aHTWUTENa TOABEPraloT MyTareHely in vitro (Wi, ecnm
UCIOJIB3YIOT *UBOTHOE, TPAHCTEHHOE MO MOCJEA0BATEIbHOCTAM Ig uenoBeka,
COMATHYECKOMY MyTareHe3y in vivo) W, TakuM 00pa3oM, aMHUHOKHCIIOTHBIC
nocjaeaoBaTeabHOCTH yuacTkoB VH U VL. pekOMOMHAHTHBIX aHTUTEN SABJIAIOTCA
MOCJICIOBATEILHOCTSIMU,  KOTOPBIE,  TOCKOJIBKY  OHH  BBIJCJIICHBI U3
noclenoBaTeapHoCTEN 3apoapiiieBix VH u VL uenoBeka u OIM3KKM K HUM, HE
MOTYT B €CTECTBEHHBIX YCJIOBHSAX CYIIECTBOBATh B 3apOJBIIIIEBOM HAOOpE
AHTHUTEN YEJI0BEKa 1n VIVO.

Tepmun «cienmpuIecKn CBA3BIBACT», KAaK UCIIONB3YETCS B TAHHOW 3asBKE,
OTHOCHTCA K TOH CHTyaITH, TPU KOTOPOH OJWH YYaCTHHUK Maphl CHETU(UIECKOTO
CBA3BIBAHUS HE CBSA3BIBACT B 3HAUNTEIILHOM CTETICHH MOJICKYJTbI, OTJTMYHBIC OT €T0
napTHepa (MapTHEPOB) MO CIENU(PHUISCKOMY CBSI3BIBAHHIO.

TepmuH Takke MPUMEHNM, KOT/Aa, HAPUMEP, aHTUTCHCBA3BIBAIOIITNI JOMEH
aHTUTENA TO W300PETCHHUIO SABIIACTCS CHEHU(UUSCKAM JUIi KOHKPETHOTO
AMUTOTA, KOTOPBIM TEPEHOCUTCS PIAOM AaHTATEHOB, B TaKOM Cllydae
cnenuduueckoe aHTUTENI0, WUMEIONIEe AHTUTCHCBA3BIBAIOMMNA J0OMEH, OyjaeT
CrocoOHO K crenu(puuIecKOMY CBSI3BIBAHUIO PA3TMYHBIX AQHTHUTCHOB, HECYIIHX
snuton. COOTBETCTBEHHO, MOHOKJIOHAJIBHOE AQHTUTEIO0 MO0 H300PETEHUIO
cnenuduueckn CBA3BIBACT ASNUTONM Oera Temd 1 KIETOYHOTO perenTopa
yeJaoBeKa, oOTHocsmerocs k cemeiictesy TRBVY, B To Bpemsa kak OHO
cnenuduyecku He cB3biBacT Oera-nienu TKP apyrux cemeiictB u anbda nenu
TKP.

TepMuH «MUATOM OTHOCUTCS K TOM YaCTH MOJIEKYJIBI, KOTOpas CIIOCOOHA
pacro3HaBaThbCsl UM CBA3BIBATBCS C AHTUTEIIOM B OJHOM wWid  OoJiee
AHTUTCHCBS3BIBAIOININX YUYaCTKaX AQHTHUTENA. OMUTOMBl YacTO COCTOAT U3

XUMHUYCCKH  AdKTHMBHBIX IIOBCPXHOCTHBIX TIPYIII  MOJICKYJ, TadKHUX  KdK
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aMUHOKHCIIOTH WJIH CaxapHble OOKOBBIC IETH, W 00J1aMaloT Ceu(pUIeCKUMA
TPEXMEPHBIMH CTPYKTYPHBIMH XapPaKTEPUCTHKAMHU, a TAKXKe CHEIUDUICCKUMHA
3apsAA0BBIMU XaPAKTEPUCTUKAMMU.

TepMuH «3NUTOMY, KaK HCHOJL3YETCS B JAHHOW 3adBKE, KpOME TOTO,
OTHOCHUTCA K 4YaCTH TOJIMIENTHAA, KOTOpas oOJagacT aHTUTCHHOW W/WIN
UMMYHOTEHHON AKTUBHOCTBIO y YKUBOTHOTO, MPEANOUYTUTENBHO
MJICKOMUTAIOIIECTO, HAMpPUMEpP, MBbIIIKA, KpPBICHI WJIM YEJIOBEKA. [epMUH
«QHTUTEHHBIN MUTOMY, KaK UCHOJIb3YETCSA B JAHHOU 3asBKE, ONMPEACIACTCS KaK
YacTh TOJIATICTITH/IA, C KOTOPOH MOXKET Crenu(puuecku CBA3BIBATHCS aHTHTEIO,
omnpe/icsicHHass JIOObIM CIOCOOOM, XOPOIIO HM3BECTHBIM M3 YPOBHA TEXHUKH,
HanpuMep, MpU MOMOIIM TPAAUIMOHHOTO MMMYHHOTO aHaiW3a. AHTUTCHHbBIC
AMUTOMNBI HE 00S3aTENbHO NOKHBI ObITh UMMYHOTEHHBIMH, HO MOTYT TaKKe
ObITh UMYHOT€HHBIMU. « IMMYHOTE€HHBIN 3MUATOM», KAK UCMOJIb3YETCS B JTAaHHOU
3asBKE, OMPEACNISIETCS KaK 4YacTh MOJIMMENTHA, KOTOPBIH BbI3BIBACT OTKIIUK
AHTUTENIA Y )KUBOTHOTO, KaK YCTAHABJIUBAETCA JIFOOBIM CIOCOOOM, M3BECTHBIM U3
ypoBHS TexHHUKH. «HenmuHeWHbI# »muTom WM «KOH(GOPMAIMOHHBIN TTHTOI
colepaT HECMEXKHBIC TMOJUMNENTHAB (MM aMHHOKHCIIOTHI) B Tpeaenax
AHTUTCHHOTO TPOTEHWHA, ¢ KOTOPHIM AHTUTEIO, CHEIU(PUIECKOE K SIUTOMY,
CBSI3bIBACTCS.

Bripaxkenuss  «OMOJIOTMYECKOE  CBOMCTBO» WM «OMOJIOTHYECKAs
XapPaKTEPUCTUKA» WM TEPMHUHBI «AKTUBHOCTHY» WM «OMOAKTUBHOCTH TIO
OTHOIIEHUIO K aHTUTETY U €r0 QyHKIIMOHATBHBIM (hpparMeHTaM 1o W300PETECHUIO
UCTOJIB3YIOTCA B JAHHOM 3adBKE KaK B3aMMO3aMEHSCMbIC W BKJIIOUAIOT, HO HE
OTPAaHUYMBAIOTCS  TPUBEJACHHBIMK, AMHUTOIN/aHTHTEHHYIO apUHHOCTE U
cnenuuaHOCTh, CHOCOOHOCTh HWHTHOMPOBATH WM OBITh AHTArOHUCTOM
aktuBHoctd TKP, B cocTtaB KOTOpPOro BXOAUT OeTa I€Nb, NMPUHAAJIEKAIIAA K
cemeiictey TRBVO.

OcranpHbie HACHTHPUIMPYEMBIE W3 YPOBHS TEXHHKH OWOJOTHUYECKHC

CBOMCTBA WJIM XapAKTEPUCTUKHN aHTUTEIA BKIIFOUYAKOT, HAMPUMED, NEPEKPECTHYIO
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PEAaKTUBHOCTH (T.€. C HEUCJTOBEUCCKUMH TOMOJIOTAMH TICTITHIa-MHIIEHA WA C
OCTAJTbHBIMHU MIPOTEMHAMH WJTH MUIIICHSIMHE, B O0ITIEM ), ¥ CIOCOOHOCTH COXPAHATh
BBHICOKAC YPOBHM OKCIPECCHM TMPOTEHMHA B KJIETKAX MIJICKOTMHUTAIOIINX.
Brimeykazannbie  CBOWCTBA WM XaPaKTEPUCTHKH MOTYT HaAOMIOAAThCH,
U3MEPSTHCS WIIH OIEHWBATHCS C WMCIOJb30BAHMEM METOAWK, NMPU3HAHHBIX B
YPOBHE TEXHWKH, BKJIIOYAs, HO HE OTPAHWYUBASICH, MPUBEACHHBIMH, aHAJIHN3
ELISA, xonkypenTHbiii aHanu3 ELISA, BIACORE wnu aHann3 noBEpXHOCTHOTO
masMonHoTo pe3onanca KINEXA | ananu3sl nHTHOMpOBaHUS 1n VItro WIH 1n VIVO
0e3 OTpaHWYCHHM, PEIENTOPHOTO CBSI3BIBAHMS, NPOAYIHUPOBAHUSA W/WIH
CEeKpely IMTOKWHA WK (pakTopa pOCTa, CUTHAIBHYIO TPAHCAYKIUIO W
UMMYHOTHCTOXHMHIO CPE30B TKAHEH, TIOMYUYCHHBIX W3 PAa3IMYHBIX UCTOYHHKOB,
BKJIFOUAA YEJIOBEKA, MpUMAaTa UK JIF00OM APYTroi HCTOUHUK.

Tepmunbl «MHTHOUPOBATHY) WITH «HEUTPAIM30BATH», KaK MCIOIB3YETCA B
JAHHOUW 3adBKEe, MO OTHOIIECHWIO K AKTUBHOCTH AHTUTENA TO W300PETCHHIO,
O3HAUAKOT CMNOCOOHOCTh B 3HAYUTEIBHONW CTENEHW MPOTUBOJICHCTBOBATD,
MPENATCTBOBATh, TMPEAOTBpAIaTh, OTPAHUYMBATH, 3aMEJIATH, MPEPHIBATH,
YHUYTOXKATh, IPEKPAIaTh, yMEHBIATh, HAMPHUMEP, PA3BUTHE WK TSKECTh TOTO,
YTO WMHTHOMPYIOT, BKIIIOYAs, HO, HE OTPAHWYMBASCH BHIIICTIPUBEICHHBIMH,
OMOJIOTHYECKYI0 AaKTUBHOCTh aHTUTEIA WIA CBOWCTBO, 3a00jieBaHWC WITH
COCTOSIHHE.

Kak 31ech ucnonb3yercsi, TEPMAH «MyTaHT» WIH «BApUAHT» OTHOCATCS K
AHTHUTENY, PACKPHITOMY B HACTOSAIIEM W300PETCHUH, B KOTOPOM OJHA W OoJiee
AMUHOKHCIIOT A00aBJICHbl W/WJM 3aMEIISHbl W/WIIM yAaJeHbl (IeJIeTUPOBAHBI)
W/AU  BCTaBJICHBI (WHCepTHpOBaHbl) B N-koHer w/wnm C-KOHEN, W/WIU B
nmpeaenax HAaTUBHBIX  aMWHOKHCIIOTHBIX — IOCJICIOBATEIBHOCTEH  aHTHTEN
Hacrosmero m3oOpereHus wian wx ¢dparmenToB. Kak 3mech HMCHosib3yercs,
TEPMUH «MYTaHT» TaKX€ OTHOCHUTCA K MOJICKYJIe HYKJICHHOBOW KHCJIOTHI,

KOTOpasi KOAUPYET MyTaHTHBIH Oenok. KpoMe Toro, TepMHUH «MYTaHT)» OTHOCHUTCS
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K JIIOOOMY BapUaHTy, KOTOPBIM KOpoue WM JUIMHHEE O€Ka WIM HYKIECUHOBOU
KHUCJIOTHI.

TepMuUH «rOMOJIOTHS»  HUCHOJB3YETCS Uil  OMNMCAHWUA B3aUMOCBS3H
MOCJIEOBATEABHOCTEH  HYKJICOTUAOB  WJM  AMUHOKHCIOT C  JPYTUMH
MOCJIE0BATEIbHOCTAMH HYKJICOTHAOB WJIM aMUHOKHKCIIOT, KOTOPas OmnpeesicHa
CTETIEHBIO HICHTUYHOCTH W/WIA CXOJICTBA MEK/Ty YKA3aHHBIMHU CPAaBHUBACMBIMHA
MOCJIE0BATEIbHOCTAMH.

Kak 37mech wucnonb3yercd, AaMUHOKHCJIOTHAs WM HYKJICOTUHAA
MOCJIE0BATEIBHOCTH (IO CYIIECTBY CXOHBIY» UJIU MO CYIIECTBY TAKHUE KE» KAK
pedepencHas mocaenoBaTeIbHOCTD, €CJIA AMHHOKHUCIIOTHAS WIH HYKJICOTHIHAS
MOCJIE0OBATEBHOCTH HMMEIOT, N0 KpaiHedt Mepe, 85% UIAEGHTUUHOCTH C
YKa3aHHOU NOCJIEA0BATEIbHOCTHIO BHYTPU BBIOPAHHOTO JJ1s1 CDABHEHU S PETUOHA.
Takum 00pa3oMm, MO CYHIECTBY CXOJHbIE MOCIEAOBATEILHOCTH BKJIIOUAIOT TE,
KOTOpbIE UMEIOT, Hanpumep, nmo kpaitHed mepe 90% WAESHTUUYHOCTH, WIH TIO
KpaitHeit Mmepe 91% UASHTUYHOCTH, WK MO KpakHel Mepe 92% HACHTUYHOCTH,
uau no kpaitHed mepe 93% WACHTUYHOCTH, WIM TO KpaiiHedt Mepe 94%
UJICHTUYHOCTH, JIU N0 KpaiiHel Mepe 95% HUICHTUUHOCTH, WK TI0 KpaHeH Mepe
96% WIEHTUYHOCTH, WU MO KpakHel Mepe 97% UACHTUUHOCTH, WK 1O KpaiHeH
Mepe 98% WOEHTHUHOCTH, WM O KpahHel mepe 99% wunpentuuHoctu. [[Be
MOCJIE0BATEIbHOCTH, KOTOPhIE UACHTUYHBI OJHA APYTOM, TAK *KE MO CYIIECTBY
CXO/JIHBI.

N aeHTHYHOCT  TOCHEN0BATEIBHOCTEH  ONPENENsIeTCA Ha OCHOBAHUU
pedepencHoi MOCJEA0BATEIbHOCTH. AJITOPUTMBI ISt aHajau3a
MOCIIeI0BAaTEILHOCTH M3BECTHBI B JaHHOW oOmactu, Takue kak IgBLAST,
onucannbiii B Ye et al. Nucleic Acids Res. 2013, W34-40. [Ins meneit HACTOSIIErO
M300pETCHUS AJIsI ONPENCICHUA YPOBHS HMACHTUUHOCTH M CXOJCTBA MEXKIY
HYKJICOTUTHBIMU MOCJIE0BATEIbHOCTAMHU u AMUHOKHUCJIOTHBIMHU
MOCJIE0BATEIbHOCTAMH MOKET ObITh UCMOJB30BAHO CPABHEHUE HYKJICOTUTHBIX

H aMHUHOKHCJIOTHBIX HOCHGHOB&TGHBHOCTeﬁ, MMPOU3BOAUMOC C IIOMOINBIO ITAKCTA
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nporpamm [gBLAST, npenoctasnsiemoro National Center for Biotechnology

Information  (https://www.ncbi.nlm.nth.gov/igblast/) ¢  wucmons3oBaHEM
COAEPIKAILETO Pa3pbIBbl BHIPABHUBAHMS CO CTAHAAPTHBIMU Mapamerpamu. Jlis
BBIUHMCJICHUA TMPOLECHTA MWIACHTHYHOCTH  MCIONB3YETCA  TOJHAd  JUJIMHA
pedepeHcHOl mocien0BaTeNbHOCTH, HAPUMED, BApHabeTbHOTO PETHOHA.
CcblsiIka Ha  HYKJICOTHIHYIO  TOCJEAOBATEIbHOCTh  «KOJAUPYIOIIYIO»
MOJUNENTHT O3HAYACT, YTO C HYKICOTUAHON IMOCIHENOBATEIBPHOCTH B XOJ€
Tpancasuuu 1 Tpanckpunuuu MPHK npoxyumpyercs stor nmonunentua. [lpu
3TOM MOKET ObITh YKa3aHa Kak Koaupyomas 1enb, uaeHtuuHas MPHK 1 o0bruHO
WCTOJIb3yeMas B CIHCKE MOCJIEA0OBATEIBHOCTEN, TAK U KOMIJIEMEHTAPHAS LETIb,
KOTOpasi MCMOJIB3YETCS KaK MaTpulla Mpyu TpaHCKpunuuu. Kak o4eBUOHO 1A
a000ro crnenuannucTa B JaHHOW 00JacTH TEXHUKH, TEPMUH TaK K€ BKJIHOUACT
J00bIe  BBIPOKJECHHBIE HYKJICOTHAHBIE TMOCJIEAOBATEIbHOCTH KOAUPYIOIIHE
OJMHAKOBYID  AMUHOKHCJIOTHYIO  TOCIIENOBATENBHOCTh.  HykieortmaHas
ITOCIEA0BATENBHOCTH, KOJIMPYIOIINE MOJIATIENTH /T, BKJTIOYAIOT

MOoCJICA0BATCIIBHOCTH, COACPIKAIIUC HHTPOHBI.

Anmumena

Kak yka3aHo BblllIe, HACTOSIIe€ N300PETEHUE OTHOCUTCA K U30JIMPOBAHHBIM
MOHOKJIOHAJIbHBIM TYMAaHH3HPOBAHHBIM aHTHTENIaM W HMX (DyHKIIMOHAIBHBIM
¢parMeHTaM, 00JIAMAIOITUM CHOCOOHOCTHIO CICIU(PHUCSCKA CBA3BIBATHCS C
yuacTtkoM Oeta 1ienu cemericta TRBV9 T-penientopa uenoseka.

AHTHTENA  COMJIACHO  M300PETEHHIO  MOTYT  ObITh  XHWMEPHBIMH,
I'YMaHU3UPOBAHHBIMM ~ HWJIM  YEJIOBEUCCKMMHU  aQHTUTENIaMH, WA  HX
AHTUTCHCBSA3BIBAIOIUMH (hparMEHTAMH M MOTYT HMCIOJIb30BAThCS B KaueCTBE
JIEKApCTBEHHOTO cpeacTBa s ieuenuss AC u apyrux 3a001€BaHUiM, B TAaTOTEHES
kotopbix BoBIeueHbl TKP, oTHocsammecs k TRBVY cemeiicTBy, Hampumep,

IeTHakud Wid T-KIeTouHOM TUMQOMBI.
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AHTHUTENO  COMJIaCHO  HM300pETEHUIO  ABJSAETCA  MOHOKJIOHAIBHBIM.,
MOoOHOKIOHAIbHBIE AHTHTENIA TO HW300PETCHHIO MOTYT OBITh TIONYYEHBI C
WCIIOJIb30BAHUEM, HATIPUMED, THOPHUIOMHBIX METOJMK, XOPOITO WU3BECTHBIX M3
YPOBHS TEXHUKH, a TAKKE PEKOMOWHAHTHBIX TEXHOJIOTHH, TEXHOJIOTHIA (DaroBoro
JUCIIIES, CAHTETHUECKUX TEXHOJIOTHI MJTH KOMOWHAIANA TaKUX TEXHOJIOTHH UK
JAPYTHUX TEXHOJIOTHH, XOPOIIO W3BECTHBIX W3 YPOBHA TEXHUKH. |epMUH
«MOHOKJIOHAJIbHOE aHTHUTENO», UCTIONh3yeMbIi B JAHHOW 3asBKE, OTHOCHUTCA K
AHTUTENY, TIOJIYYCHHOMY W3 €IMHOW KOTWW WM KJIOHA, BKJIOYAs, HANPHUMeEp,
0001 yKapUOTHUCCKHUH, MPOKAPUOTHUYECKUA WM (haroBbld KJIOH, a HE K
croco0y ero noJy4eHus.

['ymanaw3upoBaHHBIE W XWMEPHBIC AHTHTENIA MOTYT OBITh TTOJYUYCHBI
METITHHBIM CUHTE30M WJIH C MCTIOJIb30BAaHUEM TEXHUKH pekoMOnHaHTHBIX JTHK
KaK OMHMCAHO HWKE B pazjene « HykIenHOBbIe KUCITIOTHD .

B HEKOTOPHIX BOIUIOMICHUAX aHTUTEIA HACTOSAIIETO N300PETEHUS ABIIAIOTCS
XUMEPHBIMA W XapaKTEPU3YIOTCS TEM, YTO HWMEIOT BapwabeIbHBIC JTOMEHBI
JETKOM W TOKEIOW Tlened HEYEeIOBEUEeCKOT0 MPOUCXOXKISHUA (HampuMmep,
KPBICHHOTO WJIA MBIIIHHOTO), 2 KOHCTAHTHBIE JOMEHBI, XapaKTEPHBIC I
YeI0BEKa.

AHTUTENIO HACTOSIIETO H300PETEHHMS COACPKUT BapuaOeNIbHBIN AOMEH
Tsoxenoi e (VH) ¢ Tpems runepBapruabelbHBIMA yaacTKaMHu

1) HCDRI1 (cornmacio Homenknatype Kabat) mmeer aMHWHOKHCIOTHYIO
nocnenoBateabHocTh SEQ ID NO: 1,

2) HCDR?2 mmeeT aMuHOKHCIOTHYTO TTociienoBaTenbHOoCcTh SEQ ID NO: 2,

3) HCDR3 umeer aMuHOKHACTOTHYIO ocaeaoBarenbHOCTs SEQ ID NO: 3;

2) BapuabenpHbIii qoMeH Jierkod nenn (VL) ¢ Tpems runepBapuabenbHbIMU
yuactkamu LCDR1, LCDR2 u LCDR3, B KOTOPBIX:

LCDR 1 umeeT aMUHOKHUCIOTHYO nocienoBaresibHocTh SEQ ID NO: 4,

LCDR 2 nuMmeeT aMMHOKHCIOTHYIO mociieaoBaTenbHOCTE SEQ ID NO: 5,

LCDR 3 uMmeeT aMMHOKUCIIOTHYO nociienoBareibHocTh SEQ ID NO: 6.
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3neck U ganee npu ompeaeiaecHun CDR aHTUTEN MCHONB3YETCS H3BECTHAA
HomeHnkiarypa Kabat, ecnim oTAeIbHO HE OTOBOPEHO HHOE.

Bo Bcex BomiolieHusIX BapuaOeNIbHbIE TOMEHBI JITKOU M TSHKEJIONW 1LenH
AHTUTEJIA HACTOSANIEr0 H300PETCHHUS TYMAHU3UPOBAHbI M OTJIMYAKOTCA OT
BapualOE/IbHBIX JIOMECHOB JIETKOW W TSXKEIOW 1enell poauTeNbCKOrO0 aHTUTENA
T'YMaHU3UPYIOIMMHA aMUHOKUCIIOTHBIMU 3aMEHAMH, MPU 3TOM BapuaOesibHbIC
JIOMEHBI TSHKEJION M JIETKOMW LENEH AaHTUTENTA COJIEPKAT AMUHOKHUCIIOTHBIEC 3AMEHBI
B FR ¢parmenrax BapmaGenbHBIX JOMEHOB TSKEIOW M JIETKOW IICTIH,
MOBBIIIAOIINE CTENEHb T'YMAHU3ALMK AaHTUTENA IO CPABHEHUIO C POJUTEIbCKUM
AHTUTEIIOM.

B npenmy1iieCTBEHHbBIX BOIUIOMIEHUAX BApUAOETbHbIN TOMEH TAXKEION LIEeH
aHTUTENA HACTOSAIIETO U300pEeTECHUS UMEET AMUHOKHUCJIOTHYO
MOCIIeI0BaTELHOCTh, MoKazaHHylo B SEQ ID NO: 16, m ornuuaerca oT
BapuabEIbHOTO  JIOMEHA  TSXKEJIOW  [eNu  POJAUTENbCKOTO  aHTHUTENA,
AMUHOKHUCJIOTHAsI MOCJIEAOBATENBHOCTh KOTOporo nmokazaHa B SEQ ID NO: 8,
HAJIMYUEM T'YMAHU3UPYIOIIUX AMUHOKHUCIIOTHBIX 3aMEH.

B HekoTOpBIX BOMIOIICHHUAX BApUAOEIbHbBIN TOMEH TSXKEJION LIEMU aHTUTENA
HACTOAIIECTO M300pPETEHUA COAEPKUT JOMOJHUTEIbHBIE AMHHOKHCIOTHBIC
3aMEHBI, HE BIUSAIONNE HA CIEU(DUIHOCTh QaHTHTEA.

B npenmy1iecTBEHHbIX BOTUIOIICHUAX BapyaOENIbHBIA IOMEH JIETKON 1enu
AHTUTENIA HACTOALIETO W300PETECHHS COJEPMKUT AMUHOKHUCIIOTHBIE 3aMEHbI U
HMMEET MOCieN0BaTeIbHOCTh, TokazaHHyto B SEQ ID NO: 18, u ornuuaercs ot
BapuabEIbHOTO  JIOMEHA  TSXKEJIOW  [eNu  POJAUTENbCKOTO  aHTHUTENA,
AMUHOKHUCJIOTHAs MOCIEA0BATEIbHOCTh KOTOporo nokaszanHa B SEQ ID NO: 10,
HAJIMYUEM T'YMAHU3UPYIOIIUX AMUHOKHUCIIOTHBIX 3aMEH.

B HekoTOphIX BOIJIONICHUSAX BapuaOEIbHbIA JOMEH JIETKOW 1€MW aHTUTENA
HACTOAIIECTO M300pPETEHUA COAEPKUT JOMOJHUTEIbHBIE AMHHOKHCIOTHBIC

3aMCHbI, HC BJIUAIOIHNC HA CHGHI/ICI)I/ILIHOCTB AHTHUTCIIA.
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B HeKOTOphIX BOIJIOMIEHUAX MOHOKJIOHAJIbHBIE AHTUTENA MO U300PETEHUIO
ABJISIFOTCS MOJTHOpa3MepHbIMU anTuTenamu [gG yenoseka, Hanpumep, 1gG1 unu
[gG2 wnu 1gG3 unm [gG4.

B HekoTOpbIX BOMJIOIICHUSAX AHTUTEIO COTJIACHO M300PETCHUIO BKJIHOUYACT
TSDKEITYIO 1ETb, aMUHOKHCIIOTHAA MOCIIEI0BATEIbBHOCTh KOTOPOW UACHTUYHA, IO
KpaitHelt mepe, Ha 85%, wiM uaeHTHYHA, MO KpaiHeidl mepe, HA 90%, wunu
WJICHTUYHA, 10 KpaiiHei mepe, Ha 91%, wim uaeHTHUHA, 1O KpaiiHed mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nim 1o kpaiiHei mepe 94% nnmn
no kpaiiHen mepe 95% wnu no kpaitneid mepe 96% unu no kpaiiieit mepe 97%,
UM 1o KpahHen mepe 98% unu no kpaitnet mepe 99% wnu uaentuuna Ha 100%
aMHHOKHCJIOTHOM nocneaoBaTebHOCTH SEQ ID NO: 20.

B HekoTOpbIX BOMJIOIICHUSAX AHTUTEIO COTJIACHO M300PETCHUIO BKJIHOUYACT
JIETKYIO 1I€Th, aMUHOKHUCIOTHASL MOCJICI0BATEIbHOCTh KOTOPOU MJICHTHYHA, TIO
Kkpaiineii mepe, Ha 85%, wiam WAeHTHWYHA, MO KpaiHedr mepe, Ha 90%, wmm
WJICHTUYHA, 10 KpaiiHer mepe, Ha 91%, uau uaeHTHYHA, 10 KpakHEH Mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nim 1o kpaiiHei mepe 94% nnmn
no kpaiiHel mepe 95% wnu no kpaitneid mepe 96% wunu no kpaiinei mepe 97%,
UM 1o KpahHen mepe 98% unu no kpaitnet mepe 99% wnu uaentuuna Ha 100%
aMHHOKHCJIOTHOM mocneaoBaTebHOCTH SEQ ID NO: 22.

B HEKoTOpBIX  BOIJIOMICHUAX  AQHTUTEIO HUMEET JIETKYH  IIElb,
AMUHOKHUCJIOTHAs MOCIE0BATEIbHOCTh KOTOPOoH nmoka3zaHa B SEQ ID NO: 22, u
TSDKEIIYIO 1I€Mb, AaMUHOKHUCIOTHAs MOCIEA0BATEIbHOCTh KOTOPOH MOKa3aHa B
SEQ ID NO: 20.

N3 ypoBHS TEXHHMKHM HW3BECTHO, UTO B TMOCJIEAOBATEIBHOCTH AHTUTEN,
BKJIFOUasd BapuaOEIbHbIE JOMEHbBI, MOTYT ObITh BHECEHBI MYTAllMU, KOTOPbIE HE
3aTParuBaroT MO CYIIECTBY CHOCOOHOCTh QHTUTENA CBA3BIBATHCA C AHTUTCHOM.
AHTHTENA COIJIACHO HACTOAIEMY H300PETEHUI0O MOTYT TaKXKe COACPKATh
JIOTIOJIHUTENIbHBIC MYTAIlMM, KOTOPbI€ HE MPUBOAAT K MOTEPE CHOCOOHOCTH

anTuTena cea3biBaTh OeTa 1enb TKP cemeiictea TRBV9, HO MoryT npuBoauTh K
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CHUKCHHIO aHTUTEI0-3aBUCUMON KIIETOYHO-OMOCPEOBAHHON IMTOTOKCUUHOCTH
WU YBENTMUeHUIO ahPUHHOCTH MK IPYTUX OHOJIOTHYECKUX CBOMCTB aHTUTEN. B
YACTHOCTH, U3 YPOBHA TEXHHUKHU XOPOIIO U3BECTHO, YTO B MOCJIEIOBATEIBHOCTH
AHTUTEJT MOTYT ObITh BHECEHbl KOHCEPBATUBHBIC 3aMEHbl aMUHOKUCIOT. [loa
«KOHCEPBATUBHOMW 3aMEHOM) B KOHTEKCTE 3asBKM MOAPA3yMEBACTCS 3aMEHa, MPH
KOTOPOM  OCTAaTOK  aMUHOKHUCJIOTHI  3aMEIIAETC  JIPYyTMM  OCTaTKOM
AMUHOKHUCJIOTH, UMEIOIUM ONn3Kyt0 OOKOBYIO Ienb. (CeMelcTBa OCTaTKOB
AMUHOKHUCJIOT, UMEIOIMX OJu3Kue OOKOBBIE II€NU, OMNPEICICHbl B YPOBHE
TEXHUKH, B TOM YHCJIE OCHOBHBIC OOKOBBIC TIETH (HANPUMED, JTU3HWH, apTHHUH,
TUCTHAWH), KHCIbie OOKOBBIE IIeNMW (HAMpUMeEp, acmapardHoBas KHCIIOTA,
TJIyTaMAHOBAsA KHUCJIOTA), He3apSKCHHBIE TIOJIAPHBIE OOKOBBIC 1T (HAMIPUMED,
[JIAIAH, AaclaparvH, TJIyTaMWH, CEPUH, TPEOHWH, THUPO3HWH, ITUCTEHH),
HETIOJISIpHBIE OOKOBBIE e (HApUMeEp, ajlaHWH, BAJIMH, JICWIIMH, U30JICHITIH,
npoJinH, (eHWIAJaHuH, METHOHWH, TpunTodaH), B-pa3BeTBIeHHbIE OOKOBBIC
1eny (HanpuMep, TPEOHWH, BAJTWH, U30JICHITMH ) i apOMATHUECKIE OOKOBBIE IETTH
(Hanpumep, THPO3HH, (peHmaIanuH, Tpuntoda, ructuauH). [IpeanoaTuTepHO
B yuyactkm CDR3 B pomenax VL wwmmm VH nemaror He Oonee nsatu
KOHCEPBATUBHBIX 3aMEH AMUHOKHUCJIOT, 4alle He 00Jee TPeX KOHCEPBATHBHBIX
3ameH. Kak npaBuio, KOHCEpBAaTHMBHbIC 3aMEHbl HE JEJIAOT B MOJIOKCHHIX
AMUHOKHUCJIOT, KPUTUUYECKUX ISl CBA3BIBAHUSA SMMUTONA Oe€Ta LEeNH CeMENCTBa
TRBVO.

OnucaHHbIC BBIIIE BAPUAHTHI (MyTaHTbI) aHTUTENI COTJIACHO M300PETEHHIO
MOTYT OBITh TMOJYUYEHBI TIENTATHBIM CHHTE30M WJIH C UCTIOJIb30BAHUEM TEXHUKH
pekomOuHaHTHBIX [ITHK kak onucano Huxke B pazaene « HyKjIenHOBbIE KUCTOTHIY.

B mpeanodTuTebHBIX BOTUTOMICHHSIX AHTHTENO COJSPKAT KOHCTAHTHBIM
Y4aCTOK TSXKEJIOM 1ienu, Takol kKak KoHcTaHTHBIA yuacTok IgGl, I1gG2, 1gGS,
IgG4, IgA, IgE, IgM, IgD uenoeka. [IpeAnouTUTEIbHO KOHCTAHTHBIM YUaCTKOM
TSIKEJION TSN ABJISAETCS KOHCTAHTHBIM y4acTok Tsokesoi nenu IgG1 uemoseka.

bonee TOro, aHTUTENO MOXKET COMEPKATh KAK KOHCTAHTHBIM Y4YaCTOK JIETKOMN
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menyd Ju0O0 Kamma-KOHCTAaHTHBIM y4yacTOK JIETKOW 1enu, Jaubo jaaMOnaa-
KOHCTAHTHBIM y9acTOK JIETKOW Tienu. [IpeanouTuTebHO aHTHUTENO COACPIKUAT
Kalmna-KOHCTAHTHBIN YYaCTOK JIETKOM LIETIH.

B mpenmyinecTBEHHBIX BOIUIOMEHUAX BapuaOeIbHBIN (hPAarMEHT TSXKEIOU
LeNU AHTUTENIAa XapaKTEepU3yeTcs CTeneHbio TyMmanusamuu - 84%. B
MPEUMYIIECTBCHHBIX BOIJIOMICHUAX BapuadebHBIM (parMeHT JETKOW IenH
AHTUTEJIA XapaKTePU3YyETCs CTEMEHbIO T'yMaHu3auu - 85%.

Tak >xe oOecrmeunBalOTCS AHTHUTEHCBA3BIBAIOIINE (DPArMEHTH AHTHUTEN
HACTOAILETO N300PETCHUA.

TepmuH ~ «aHTHTEHCBS3BIBAIOMUNA  (pparMeHT) anTuTena (WM
«YHKITMOHATBHBIA ~ ()parMEeHT  aQHTHUTENIa» WM  «aKTHBHBIA  (hparMeHt
AHTHUTENAY ), UCTIOIB3YEMBIH 37€Ch, OTHOCUTCS K OAHOMY HITH Oosiee hparMeHTam
aHTUTENA, KOTOPHIE COXPAHAIOT CIOCOOHOCTh CHEM(PUUIESCKH CBSA3HIBATH
aaTureH. [lokazaHo, YTO aHTUTEHCBA3BIBAIONIAS (DYHKIIMSI aHTHTEJIA MOKET OBIThH
OCyIIecTBJIeHa (hparMeHTaMH AHTHUTEIIA TIOJTHOM THHBI.

[Ipumepsr  cBs3BIBAIOMAX  (PPAarMEHTOB, OXBAaTHIBAEMBIE TEPMHUHOM
«AHTHTEHCBA3BIBAIONMMK (parMeHTy aHTWUTena BKMoUaroT (a) ¢parmeHnt Fab,
MOHOBAJICHTHBIN (pparmeHT, coctosmuii u3 nomeHos VL, VH, CL u CHI; (6)
¢dparment F(ab')2, 6usanenTHsiii pparmenT, coaepkanmii nsa pparmenta Fab,
CBS3aHHBIC TUCYIb(PUAHBIM MOCTHKOM B padoHe mermu, (B) (pparment Fd,
coctrosamuii u3 fomenoB VH u CHI; (r) dparment Fv, cocrosimuit u3 moMmeHOB
VL u VH ognoro mneua anturena; (1) pparment dAb (Ward et al. (1989) Nature
341:544-546), xotopeiii coctonuT w3 AoMeHa VH, u (e) BBIAENCHHBIH yUacTOK
(CDR), ompenensiroruii KOMIUIEMEHTApHOCTh. boyiee Toro, XOoTs /Ba JOMEHA
¢parmenra Fv, VL u VH, koaupytoTcs OTIeIbHBIMH T€HAMH, OHA MOTYT OBITh
PEKOMOWHAHTHBIMH CTIOCO0AMH CBA3AHBI ¢ TIOMOTIBIO CHHTETHUYECKOTO JIMHKEPA,
KOTOPBIH 00SCIIeUnBACT UX MOJYUSHHUE B BHJIC OJHON OCIKOBOM IEMH, B KOTOPOH
yuactku VL um VH cnapensl ¢ 00pa3oBaHMEM MOHOBAJEHTHBIX MOJIEKYJI

(u3BecTHBIX Kak Fv omgnoit ienu (scFv); cm., nanpumep, Bird et al. (1988) Science
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242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883).

[IpennonaraeTcs, 4To TaKue aHTUTENA M3 OJHOW IEMH TAKXKE OXBATHIBAIOTCA
TEPMUHOM «aHTUTCH-CBSA3bIBAtONMY (pparmeHT anTutTena. K HUM oTHOCATCS
TaKke Apyrue (popMbl aHTUTEN W3 OJHOW IeNH, Takue Kak auarena. lmarena
ABJISIFOTCA OWBAJICHTHBIMH, OHCIENU(UUECKUMH AQHTHTENIAMHA, B KOTOPBIX
noMmenbl VH m VL skcnpeccupytoTca Ha OQHOW MOJMIICNTHAHON ILENMH, HO C
WCIIOJIb30BAHUEM JIMHKEPA, KOTOPBIM SBJISETCS CIHMIIKOM KOPOTKHUM, YTOOBI
MO3BOJIATH CIIAPWBAHUE JBYX JOMEHOB HAa OJHOW W TOM K€ TSI, UTO 3aCTABIIACT
JIOMEHBI CHApUBATHCS C KOMILJIEMEHTAPHBIMA JOMEHAMH JIPYTOW TENA W
CO3/71aBaTh JBa AaHTUTEH-CBA3BIBAIONMX caiTa (cM., Hanpumep, Holliger P. et al.
(1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak R.J. et al. (1994)
Structure 2:1121-1123).

OparmenTsl antuten, Takue kak Fab u F(ab')2, MmoryT ObITh monydeHsl u3
IIEIBIX QHTUTEIT C UCTIOJIb30BAHUEM MPUHATHIX CITOCOO0B, TAKWX KaK Pa3ioKCHHE
NananHoOM WJIM TIETICHHOM, COOTBETCTBEHHO, LENbIX aHTuTed. bomee Toro,
anTuTeNna, (parMeHTH AHTUTENI W MOJEKYJIbl WMMYHOAQATE3WH MOTYT OBITh
MOJIyUYe€Hbl C MCHOJb30BAHUEM CTAHJAPTHBIX CHOCOOOB C TPUMEHEHHUEM
pexomOunanThoi JJHK.

AHTHTEIO WX €r0 aHTUTECHCBA3BIBAIONINH (hparMEHT MOTYT OBITh YaCThHIO
Oonee KPYIMHBIX MOJEKYJl MMMYHOAIre3uH, 0Opa30BaHHBIX KOBAJICHTHOW WK
HEKOBAJICHTHOM CBSA3bIO aHTUTENA WM (h)parMeHTa aHTUTENA C OJTHUM WK OoJiee
OenmkoM ik TienTuaoM. [IpuMepsl TakuX MOJIEKYJI MMMYHOQIT€3UH BKITFOYAIOT
MCIOJIb30BAHUE yUyacTKa Aapa CTPENTaBUAMHA JUIA TMOJYYCHHUA TETpPaMepHOM
monekynbl scFv (Kipriyanov S.M. et al. (1995) Human Antibodies and
Hybridomas 6:93-101) w wmcmonp3oBaHMe ocCTaTka ITUCTEWHA, MapPKEPHOTO
nentuga W C-KOHIIGBOW  TMONWTHCTHIWHOBOW METKA Ui TIOJMyYCHUS
OWBaJIEHTHBIX U YMEHbIIeHHBIX OnoMonekyn scFv (Kipriyanov S.M. et al. (1994)
Mol. Immunol., 31:1047-1058). JIpyrue xumudeckne CBSI3bIBaHUA (PparMeHTOB

AHTHUTCII TAKIKC XOPOIIO U3BCCTHLI M3 YPOBHA TCXHUKH.
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AnTHTENa W UX (PYHKIMOHAIBHBIC (DPAarMEHTHI COTJACHO H300PETCHHIO
HaxOIATCS B M30JIMPOBAHHOMN (popMe, TO €CTh 3TO 03HAUACT, YTO JAHHBIM OCIIOK
IO CYILECTBY CBOOOJIEH OT MPUCYTCTBUS IPYTUX OCJIKOB WJIH JPYTUX OPUPOTHBIX
OMOJIOTMUECKUX MOJIEKYJI, TAKMX KaK OJIMTOCAXapHUbl, HYKJICMHOBbIE KHUCJIOThHI 1
ux (h)parMeHTa u T.1., TAe TEPMUH IO CYIIECTBY CBOOOACH» B JTAHHOM CIIydae
o3Ha4aeT, uTo MeHee ueM 70%, oObraao MeHee ueM 60% u gare meHee uem 50%
YKa3aHHOW KOMIIO3UIMU, COAEPKAIlCH BbIICIEHHbIN O€IOK, MPECTABIISIET COOO0M
JIPYTYIO MPUPOAHYIO OMOJIOTMYECKYIO MOJIEKYJTY .

B HekoTOpbIX BapHaHTaxX yKa3aHHbIE O€JIKM MPUCYTCTBYIOT MO CYIIECTBY B
OUHIIEHHOM (popMe, TJIe TEPMUH «II0 CYIECTBY OUMIIeHHas (popmay o6o3HAUAET
YUCTOTY, PABHYIO, IO MEHbIlIeH Mepe, 95%, 00bIUHO PaBHYIO MO MEHBIIEH MEPe
97% w uvailie paBHYIO 10 MeHbIeH Mepe 99%.

CnocoObl OYMCTKH AHTHUTENA, MOJYUYEHHOTO MyTeM PEKOMOWHAHTHOW WU
TUOPUIOMHOM TEXHOJIOTHH XOPOIIO M3BECTHBI M3 YPOBHS TEXHWKHW, HAIPUMED,
OUMCTKA MOXET OBITh OCYIIECTBJCHA IyTeM xpomatorpaduu (Hampumep,
noHoOOMeHHOM, adduHHOMN, 0cobeHHO ahhUHHOHN /1S CrIeU(PUIHBIX aHTHTCHOB
- Oenka A wm Oenka G, W KOJOHOYHOW Xpomarorpaduei pa3Mepon),
neHTpudyrupoBanusd, muddepeHnraaIsHON pacCTBOPUMOCTH, WITH JTIO00H ApyTron
CTAHJIAPTHON METOAMKOW 1yl ouncTku OenkoB. Kpome Toro, antutena mo
TEXHOJIOTHHM B COOTBETCTBHHM C HACTOSIIMM H300pETCHHEM WA WX (PparMeHTHI
MOTYT OBbITh CJTMTHI C reTePOJIOTHIHBIMHA TTOJTATICTITATHBIMH
MOCJICIOBATELHOCTAMH (HApUMEp, TUCTUIMHOBOW METKOW) Juisi 0OJerdeHus
OUMCTKH.

AdGUHHOCTS aHTUTETA MOKHO OTIPECIISITh ¢ MPUMEHEHHEM CTaHIapTHOTO
aHanm3a 4epe3 onpeaeneHue koHcTanTol auccounanuu (KD). KD Beruuncnsercs
yepes ypaBHenue KD=kdis/kon, rae kdis — skcnepuMeHTaIbHO BBIYHCIICMAs
KOHCTAHTa CKOPOCTH JHCCOIHAITMN M KOon — 3KCMEPUMEHTAIBHO BBIUHCIIAEMAS

KOHCTaHTa CKOPOCTH aCCONHUAINH KOMIIJICKCA aHTUTCII0-aHTUT'CH.

30



WO 2020/139175 PCT/RU2020/050024

[IpeAnoYTUTEABbHBIMUA AHTUTENIAMH SABJISIIOTCS T€, KOTOPBIE CBSA3BIBAIOT
aHTHTEH uenoBeka co 3HaueHneM KD ne Gonee uem mpubmmsutensio 13107 M;
IpeMIOUTHTENBHO He 0os1ee yeM npubimsutenasno 1x10® M; uamme ne Gonee uem
npubmsurensio  1x10°  M; 0Gonee NPEANOYTHTENHHO HE 0OJee  uYeM
npubnusutenasno 1x1071% M, u HauGonee NpPeAMOYTHTENHHO HE 0OJIce 4YeM
npubmsurensro 1x1071 M, manpumep, He Gonee yem npubnusurensao 1x10712
M.

AHTHTENA ¥ UX (HParMeHTHI, KOTOPHIE MOHO MCIOJIb30BATh B HACTOSAIINX
KOMMO3UIUAX U COCO0aX, ABJIAIOTCA OMOJIOTHUECCKH AaKTUBHBIMUA AHTUTEIAMU U
(dbparMeHTaMu, TO €CTh CIIOCOOHBI CBA3BIBATH JKEITAEMbIC AaHTUTEHHBIC SMTUTOTIH 1
MPOSIBJIATH OMOIOTHIECKAN Y(PPEKT HEMOCPEACTBEHHO WIIH OMTOCPEIOBAHHO.

AntHTEeNna W uX (PYHKIIMOHANBHBIC (PParMEHTHI COTJACHO H300PETCHHIO
crocoOHBI crienuUIecKl CBA3BIBATh AMUTON (YUacTOK) OeTa 1enu cemMeircTBa
TRBVY9. B  npeumyliecTBEHHbIX  BOIUIOHMIEHUSX B  pe3ysibTaTe  HX
cnenuduueckoro cps3bpiBanus ¢ Oera memnbio cemeiictea TRBVY mpowncxonut
nHruouposanue aktupHocTH TKP, Brimrouaromux ykaszaHHyio Oeta memnb. Kak
MPaBUJIO, UHTUOUPOBAHUE COCTABJISAET MPEANOUYTUTENBHO, TIO KpaWHEH Mepe,
npubnuzutenbHo 20, wmm 30, umm 40, unu 50, unn 60, unu 70, unu 80, wiu 90,
unu 95% wnm BhILIE.

B HekoTOphIX BapuaHTaxX OCYIIECTBJICHUS AHTUTENO MPOTUB O€Ta IEnu
cemerictea TRBV9 cormacHo w3o0pereHnio wmm ero (parMeHT MOXKET
smmuMmuHupoBath T-mumdoruter, nHecynme TKP, comepxkamuii  OGera-tiensb
cemeiictea TRBVY. B HekoTOphIX BapraHTax OCYLIECTBICHUS AHTUTENO UK €r0
¢dbparMeHT coriacHO M300PETEHUIO MOXKET 00ecTeurnBaTh, IO MEHBINEH Mepe,
npubnusutenbHo 20%, no MeHpleh mepe, npubdauzuteabHo 30%, no MeHbIeH
mepe, npubnusutensHo 40%, nmo MmeHblied mepe, npubmuszutensHo 50%, 1o
MeHbIIEH Mepe, npuoau3uTeabHo 60%, no MeHbilied Mepe, NpuOIM3UTEIBHO

70%, mno weHblield wMepe, npubauzuTenbHo 80%, 0O MeEHbIIEH Mepe
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npubmu3utenbHo 90%, mo MeHbined Mepe, npubauzuTeabHo 95% wnm
npubmmzuTenbao 100% smumuHamio T-1uMboTuTOoB.

B npeumyliiieCTBEHHOM BapuaHTE W300PETEHUA AHTUTEIO NPEACTABIACT
coboii antuteno MA-043.

Antuteno MA-043, kimodaeT BapuadeibHbIe TOMEHbI TSKEI0N U JIETKOH
LeTeH, KOTOPBIE UMEIOT AMUHOKHUCJIOTHBIC MOCJIEI0BATENIbHOCTH,
npeactasiaeHdsie B SEQ ID NO: 16 u 18.

Antuteno MA-043, BKIIOUAET TSKEIYIO W JETKYIO HEMU, KOTOPhIe UMEIOT
AMUHOKHUCJIOTHBIC MOCTEN0BaTeNbHOCTH, TipeacTapiicHHble B SEQ ID NO: 20 u

22, COOTBETCTBEHHO.

Hykneunoevie kuciomol

Hacrosmiee nzobpereHne o0ecneunBacT MOJICKYJIbl HYKJIEUHOBBIX KUCIIOT
KOJUPYIONIHE TSHKEITYIO W JIETKYIO TIEMH aHTUTE 1A HACTOAIIECTO H300PETEHUS, UX
(dhyHKIMOHATBHBIE (PparMeHTh U BapuaOebHbIE TOMEHBI, KOTOPhIE MOTYT OBITH
WCTIONIb30BAHBl  JUIA  TIOJNIYYCHHWS ~ XUMEPHBIX  aHTUTE,  BKITIOYAIOIIAX
BapualeNbHBIC JOMEHBI 10 M300PETEHUIO, OTIEPATUBHO CIIUTHIE ¢ W3BECTHBHIMHU
KOHCTAHTHBIMH JOMEHAMH aHTUTEN YETIOBEKA.

B npewMyInecTBEHHBIX BOIUIOMICHWSX HYKIIGMHOBAs  KWCIOTA  TI0
M300PETCHUIO KOJMWUPYET TSKEIYIO IeMb aHTUTeNa, BapuaOeabHBIM JOMEH
KoTOpo# coaepxut 3 runepBapuadensubix yuactka HCDR1, HCDR2 u HCDR3,
rae

HCDR1 (cormacno nHomenknarype Kabat) wMeer aMHHOKHCIOTHYIO
nocnenosareabHocTh SEQ ID NO: 1;

HCDR2 nmeetr aMHHOKHCITIOTHY10 TiocieaoBarenbHocTh SEQ ID NO: 2;

HCDR3 umeer amuHOKuCcI0THYO niocieaoBatenbHocTs SEQ ID NO: 3.

B npewMyInecTBEHHBIX BOIUIOMICHWSX HYKIIGMHOBAs  KWCIOTA  TI0

HM300PETEHUIO KOJAUPYET JIETKYIO 1eNb aHTUTENA, BapuaOenbHbIH JOMEH KOTOPOH
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conepxuT 3 runeppapuadenbHbix yuactka LCDRI1, LCDR2 u LCDR3, B

KOTOPBIX:

LCDR1 umeetr aMuHOKHCIOTHYIO niocieaoBarenbHOCTs SEQ ID NO: 4;

LCDR?2 umeer aMuHOKHCIOTHYIO nocieaoBarenbHocTs SEQ ID NO: 5;

LCDR3 umeer aMUHOKUCIOTHYIO TiocsieaoBatesibHOCTh SEQ ID NO: 6.

B npeuMyllieCTBEHHBIX  BOIUIOIIEHHMAX HYKJIEHHOBAsg KHCJIOTa IO
HM300PETEHUIO KOAUPYET BapHaOeNbHbIE JOMEHBI TSHKEIONW W JIETKOM Ienel
aHTHTEIIa, KOTOPHIE COACPKAaT aMHHOKHCIOTHBIE 3aMeHbl B FR ¢dparmenTax
BapualeIbHBIX JOMEHOB TSKEIOH M JIETKOW IEMW, MOBBIIIAIOIINE CTENEHb
ryMaHHW3aI[iy aHTUTENA 10 CPABHEHUIO C POJIUTEIIBCKUM aHTHUTEIOM.

Monekyabl HYKJIEHHOBBIX KHCJIOT, KOAMPYIOIIHAE TOMOJIOTH W MYyTaHTBI
yKa3aHHBIX Menei aHTUTEN, UX (YHKIIMOHAIBHBIX ()ParMEHTOB M IOMCHOB TaK)Ke
HaAXOJATCS B paMKaX HACTOSAIIETO H300PETEHUS.

B HeKoTOpHIX BOIUIOIIEHHUAX HYKJIEHMHOBAsA KHCIIOTA KOJUPYET TIHKEITYIO
Ilenb aHTUTENa, BapualOeNbHBIM JOMEH KOTOPOH HMEET aMHUHOKHCIOTHYIO
nocnegoBaTebHOCTE SEQ ID NO: 16.

B HEKOTOPHIX BOIUIOIIEHUAX HYKIIEMHOBAS KMCIIOTA KOAUPYET JIETKYIO IS
aHTUTENa, BapuaOenbHBIA  JIOMEH KOTOPOH HMMEeT aMHHOKHCIOTHYIO
nocnegoBaTebHOCTE SEQ ID NO: 18.

B HeKoTOpBIX BOIUIOMIEHHUAX HYKJIEMHOBAsA KHCIIOTA KOJAUPYET TKETYIO
1IeNb AaHTUTEJIAa, aMUHOKHCIOTHAS TTOCIEI0BATEIbHOCTh KOTOPOH MACHTHYHA, TI0
Kkpaiineii mepe, Ha 85%, wiam WAeHTHYHA, MO KpakHed mepe, Ha 90%, wam
WJICHTUYHA, 10 KpaiiHei mepe, Ha 91%, wim uaeHTHUHA, 1O KpaiiHed mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nim 1o kpaiiHei mepe 94% nnmn
no kpaiiHel mepe 95% wnu no kpaitneid mepe 96% wunu no kpaiinei mepe 97%,
UM 1o KpaHen Mepe 98% unu no kpaitnelt mepe 99% unu uaentuuna Ha 100%
aMHHOKHCJIOTHOM nocneaoBaTebHOCTH SEQ ID NO: 20.

B HEKOTOPHIX BOIUIOIIEHUAX HYKJIEMHOBAS KACJIOTA KOAUPYET JIETKYIO IETb

AHTUTCId, aMHHOKHCIIOTHasda MOCJICAOBATCIIHBHOCTD KOTOpOﬁ HACHTUYHA, IIO
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Kkpaiineii mepe, Ha 85%, wiM WAeHTHWYHA, MO KpaiHeh mepe, Ha 90%, nm
WJICHTUYHA, 10 KpaiiHei mepe, Ha 91%, wim uaeHTHUHA, 1O KpaiiHed mepe, Ha
92%, wnu uaeHTUYHA, 0 KpaiiHen Mepe, Ha 93 %, nim 1o kpaiiHei mepe 94% nnmn
no kpaiiHel mepe 95% wnu no kpaitneid mepe 96% wunu no kpaiinei mepe 97%,
UM 1o KpaliHen mepe 98% unu no kpaiinei Mmepe 99% unu uaentuuna Ha 100%
aMHHOKHCJIOTHOM nocneaoBaTebHOCTH SEQ ID NO: 22.

[TpuMepsl HYKJIEMHOBBIX KUCJIOT, KOAUPYIOIIUX JIETKUE U TAXKEIIbIE LIEMHU IO
n3o00peTenuro nmokazansl B SEQ ID NO: 19 u 21.

HyknenHoBble KHUCIOTHI. KOAUPYIOIIME BapUaOeIbHbIE JOMEHBI JIETKOW H
TSDKEJIOW 1I€MU  aHTUTENA TaK »K€ MPEACTaBJIAIOT uHTepec. HyknenHoBbie
KHUCJIOTHI, KOJUPYIOIIMX BapualOesibHbIC JTIOMEHbI TSXKEJIOW W JIErKOH Ilerne
aHTUTENIa, MOTYT OBbITh UCIOJb30BAHBl [JJI1 ONEPATUBHOTO CJIMSHUS C
HYKJICHHOBBIMH KHCJIOTAMHU, KOJUPYIOIIUE COOTBETCTBYIOIINE KOHCTAHTHbBIC
JIOMEHbI aHTUTE].

B HekoTOpbIX  BOIUIOMIEHUAX  HYKJIEHMHOBAs  KHUCJIOTAa  KOJIUPYET
BapualOe/IbHBIH  JOMEH  THKEJIOW  [eNM  aHTUTENIa, AaMUHOKHUCJIOTHAs
MoclieI0BaTeIbHOCTh KOoToporo nokazana B SEQ ID NO: 16.

B HekoTOpbIX  BOIUIONIEHUAX  HYKJIEHMHOBAas  KHCJIOTa  KOAUPYET
BapualOe/IbHBIA  JIOMEH  JIETKOW  LeNu  aHTUTENa, AMUHOKHMCIIOTHAA
MoclieI0BaTeIbHOCTh KoToporo nokasana B SEQ ID NO: 18.

[TpuMepbl HYKJIEMHOBBIX KHCJIOT, KOJUPYIOIIHUX BapvaOesibHbIE JOMEHBI
TSDKEJIOH | JICTKOM 1iene anTuTtena, mokaszadbl B SEQ ID NO: 15u 17.

Kak 3aech HCHONMB3yeTCs, «MOJEKYJa HYKICHHOBOW KHUCIOTHDY WK
«HYKJIEMHOBAs KHucaoTay - 310 Mojekyna JIHK, takas kak renomnasa JIHK wim
kJIHK monexyna, wim monekyna PHK, Takas kak monekysia MPHK. B HekoTopeix
BOILUIONIEHUAX, MOJIEKYJa HYKJIEMHOBOW KHMCJIOThl HACTOSIIEr0 M300pETCHUS —
sto JIHK (mmm xJIHK) monekyna, coaepxarias OTKPHITYIO PaMKy CUMTHIBAHHSI,
KOTOPasi KOJAUPYET aHTUTEIIO WK (hparMEHT aHTUTENA HACTOSIIETO N300pEeTCHUS

U CcrnocoOHa B MOAXOMSIIMX YCIOBHAX (Hampumep, (PU3HOIOTHUECKHC
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BHYTPUKJICTOUHBIE YyCJIOBHs) OBITh HWCIOJB30BAaHA JJIA DKCIOPECCHH B
TeTEPOTIOTHIECKON CHCTEME IKCITPECCHH.

B HEeKOTOPHIX BOILTOMICHUSIX MOJIEKYJIa HYKIICMHOBOH KHUCIOTHI HACTOSAIIETO
U300pETeHNS TIOJIyUeHA METOJaMU TeHHON WHxeHepuru. CrocoObl MOMydeHUS
HYKJIEHHOBBIX KHCJIOT XOPOIIIO U3BECTHHI U3 00IaCTH TEXHUKH.

Hampumep,  moctymHocTh  WMHQpOpPMAIUA O  MOCIEAOBATEILHOCTH
AMUHOKHCIIOT WM WH(OOPMAIMU O HYKJICOTHIAHOW IMOCIEAOBATEIHPHOCTA JACT
BO3MOKHOCTh HW3TOTOBUTH BBIJICJICHHBIE MOJICKYJIBI HYKIIEHHOBBIX KHCJIOT
HACTOSIIETO N300PETEHNUH C TIOMOIIBIO OJTMTOHYKJICOTATHOTO CHHTE3A.

B cnydae nHpOpMaIu 0 moCiIe10BaTeIbHOCTH aMHUHOKHCIIOT, MOYKET OBITh
CHHTE3UPOBAHO HECKOJIBKO HYKJICHHOBBIX KUCIIOT OTIMYAIOIIUXCS APYT OT APyTa
BCJICJICTBHC BHIPOKICHHOCTH T€HETHUECKOTO Ko/la. MeToapl BIOOpa BAPHAHTOB
KOJIOHOB JiJIs1 TpeOyeMOT0 XO3sIMHA XOPOIIIO U3BECTHBI B TaHHOH 001aCTH.

CHHTETHUYECKHE OJIMTOHYKIICOTHIABI MOTYT OBITh TPUTOTOBJICHBI ¢ TIOMOIITHIO
dhochopaMuIUTHOTO METO/IA, U TIOYUYECHHBIE KOHCTPYKTHI MOTYT OBITh OUHIIECHBI
C TIOMOIIBIO METOJOB XOPOINO HW3BECTHBIX B JAHHOW OO0JIACTH, TaKWX Kak
BbICOKOX((ekTBHAA kuakocTHas xpomatorpadus (BOXKX) wmmum  mpyrux
METOJIOB KaK ommcaHo, HampuMmep, B Sambrook et al., Molecular Cloning: A
Laboratory Manual, 2nd Ed., (1989) Cold Spring Harbor Press, Cold Spring
Harbor, NY, u mo nHCTpYyKITMHU, onucanHoi B, HarpuMmep, United States Dept. of
HHS, National Institute of Health (NIH) Guidelines for Recombinant DNA
Research. Jlnmaaple  ppyxmemodeunbie  Moiekyiael  JIHK — Hacrosmero
M300pETECHHUSI MOTYT OBbITh CUHTE3UPOBAHBI CJICAYIOIIMM O00pPa3oM: MOTYT ObITh
CHHTE3MPOBAHBI  HECKOJIBKO  MEHBIMHUX  (PParMEHTOB ¢  HEOOXOAMMOH
KOMIIJIEMEHTAPHOCTHIO, KOTOPBIE COMEPIKAT MOAXOAIINE KOHITBI, CIIOCOOHBIE K
Kores3nn ¢ cocemunM pparmenTom. Cocenaue pparMeHTsl MOTYT OBITH CIIIUATHI C
nomonipro JIHK-nmurasel unm merona, ocHoBanHoro Ha [11[P.

Monekyiibl HyKJIEMHOBOM KHCJIOThI COTJIACHO HACTOAIIEMY W300PETEHUIO

MOI'yT OBITH TAKXKeE KIIOHUPOBAHBI U3 OMOJIOTHYECKUX UCTOUYHHKOB.
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Hacrosmee wm300pereHre Tak K€ OXBATHIBACT HYKJICMHOBBIE KHCJIOTHI,
KOTOPBIE TOMOJIOTHYHBI, TIO CYIIECTBY CXOJHBI, HICHTUYHBI, WU TIOyUCHBI U3
HYKJIEHHOBBIX KHCJIOT, KOJUPYIOMIMX TOJMIETITHIB HACTOSIIECTO H300PETEHUS.

HyxkenHOBBIE KUCIOTHI W300PETEHUS] HAXOMATCA B CpPEae, OTIIMUHON OT
Cpenbl, B KOTOPOW OHM HAXOJATCSA B €CTECTBEHHBIX YCIOBHUAX, HANPUMEP, OHU
BBIJICJICHBI, TIPEJACTABICHH B YBEIWUCHHOM KOJHYECTBE, HAXOIATCA WIIH
AKCTIPECCHPOBAHBI B CHCTEMaxX In Vitro WIM B KJIETKAaX WM OpraHu3Max,
OTJIMYHBIX OT TE€X, B KOTOPOUW OHW HAXOJATCSA B €CTECTBEHHBIX YCIOBHUSX.

WN3menennsa wim pa3nudus B HYKICOTHAHOW MOCIEAOBATEIIEHOCTH MEXKTY
BBICOKO  CXOAHBIMA  HYKJICOTHIHBIMH  TIOCIICOBATEIBHOCTAMH  MOTYT
MPEACTABNIATh HYKJICOTHAHBIE 3aMEHBI B TIOCIEIOBATEIIBHOCTH, KOTOPHIC
BO3HHMKAIOT B TMPOIECCE HOPMAIBHOW PEIIMKANMK WM AyIUIuKammu. J[pyrue
3aMEeHBl  MOTYT OBITh  CHEIUAJBHO  PACCUMTAHBl W BCTABJICHBI B
MOCJIEIOBATEILHOCTD VISl OTIPEACTICHHBIX TIEJICH TaKUX, KaK M3MEHEHNE KOJIOHOB
OTIPENICTICHHBIX ~ AMUHOKHCJIOT WM HYKICOTHJAHOW TOCIETOBATEIIBHOCTH
PETYJATOPHOTO perHoHa. Takue crhenuajabHbie 3aMEHbl MOTYT  OBITh
MPOM3BENICHBI 1N VItr0 ¢ MOMOIIBIO PA3JIMYHBIX TEXHOJOTHH MyTareHesa WA
MOJIydeHBl B OPraHWU3Max-XO35€BaX, HAXOMANMXCS B  CreMAPUUICCKUX
CEJICKITMOHHBIX YCIIOBHSIX, KOTOPBIC MHAYIIUPYIOT UIH OTOUPAIOT 3TH H3MEHEHHS.
Takne crenuaabHO MOTYYEHHBIE BAPHAHTHI TOCIIEAOBATEIIBHOCTH MOTYT OBITh
Ha3BaHBI «MyTaHTAMU) WA «TIPOU3BOTHBIMIY) HCXOAHON TTOCIICTIOBATETHHOCTH.

MyTaHTHBIE WM TPOW3BOJIHBIC HYKJIEHHOBBIC KHCIIOTHI WJIHA BapHAHTHI
HYKJIEHHOBBIX KHCJIOT MOTYT OBITh TIOJYYCHBI HA MaTPUYHOW HYKJICHHOBOM
KHUCJIOTE, BBIOPAHHOW W3 BHIMICONMMACAHHBIX HYKIEWHOBBIX KHCJIOT, TyTEM
Mo rpuKaIK, Aeaeuu Wik 100aBJICHAS OJHOTO WK 00Jiee HYKJICOTHIIOB B
MaTPUYHONW TIOCTICIOBATENPHOCTA WJIM WX KOMOWHAIMK, MJI TIOJYUYCHHUS
BapyaHTa MAaTPUIHONW HYKJICHMHOBOW KUCIOTH. Monndukarum, 1o0aBieHus Win
JIEJICTIAA MOTYT OBITh BBITIOJTHEHBI JIIOOBIM CIIOCOOOM, W3BECTHBIM B JAHHOM

obmactu (cMm., Hanpumep, Gustin et al., Biotechniques (1993) 14: 22; Barany,
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Gene (1985) 37: 111-123; u Colicelli et al., Mol. Gen. Genet. (1985) 199:537-

539, Sambrook et al., Molecular Cloning: A Laboratory Manual, (1989), CSH
Press, pp. 15.3-15.108), Bxmouast moasepxkeHubiii ommbkam [P (error-prone
PCR), shuffling, onmuronykneornn-nanpasiaeHusii mytarenes, [P co c6opkoii,
napusiii  [1I[P wmyrtarene3, myTarene3 in Vivo, KaCCETHBI MyTareHes,
PEKYPCHUBHBIHN MHOKECTBCHHBIN MYTarcHes, SKCHOHECHIUAJIBHBI
MHOXECTBEHHBIM MYyTareHe3, CaWT-CeU(PUUCCKUN MyTareHes, CiydaiHbIi
MyTareHe3, TeHHas peaccemOmmpoBanue (gene reassembly), TeHHBIH calT-
Haceimmaromuii  myrtareHes  (GSSM), HCKYyCCTBEHHOE  TEPECTPOHKY ¢
murupoBaaneM (SLR) wnm mx xomOunarmu. Moaudukanun, 100aBICHAS WA
JENEeMA  MOTYT OBITh  TAKXKE€  BBIMOJHEHBI METOJAOM,  BKJIOYAIOIIAM
PEKOMOWHAITMIO,  PEKYPCHUBHYIO  PEKOMOWHAITMIO  TOCIEAOBATEIEHOCTEH,
dbochoTnoar-mogudpunmposannsiii mytarenes JIHK, myrarenes nHa yparuni-
COJIEpXKAINEH MAaTpPUIlE, MYTAar€He3 ¢ JBOWHBIM MPOIYCKOM, TOUYCUYHBIA
BOCCTAHOBUTEIBHBIA TI0 PACCOTJIACOBAHMIO MYTareHe3, MyTareHe3 IITaMmma,
Ne(UIATHOTO TIO BOCCTAHOBJICHHSAM, XUMUYECKANW MYTareHe3, PaJ0aKTHBHBIN
MyTareHe3, JCJCTAlMOHHBIM MyTareHe3, PEeCTPHUKIMOHHO-H30MPATETHHBIH
MYyTareHe3, PeCTPUKIIMOHHBIN MyTareHe3 ¢ OYMCTKOW, CHHTE3 MCKYCCTBEHHBIX
IC€HOB, MHOXXECTBEHHBIN MyTareHe3, CO3JaHHE XHMEPHBIX MHOMXECTBECHHBIX
HYKJIEHHOBBIX KHCIIOT U UX KOMOWHAITHH.

Taxke obGecnieunBalOTCA BHIPOXKACHHBIC BAPUAHTH HYKIIEHHOBBIX KUCJIOT,
KOTOPBIE KOAUPYIOT OSJIKK HACTOSINIET0 H300peTeHMs . BrIpoKIeHHbIC BApUAHTHI
HYKJIEHHOBBIX KHCJIOT BKITIOUAIOT 3aMEHBI KOJAOHOB HYKJICMHOBOW KHCJIOTHI Ha
JPYyTHE KOAOHBI, KOJAMPYIONIHE TE K€ CaMble aMWHOKHCIOTH. B wacTHOCTH,
BBIPOKJICHHBIC BAPHAHTH HYKJIEHHOBBIX KHCJIOT CO3/AIOTCS, YTOOBI YBEIMYHATH
AKCTIPECCHIO B KIIETKE-XO3IWHE. B 3TOM BOTUIOIIEHWH, KOJOHBI HYKJIEHHOBOM
KHUCJIOTBI, KOTOPHIC HE SIBJISIFOTCA TPEANOYTATEITFHBIMU WJIH SABIISIFOTCS MEHEE
MPEAMOYTUTETHHBIMA B T€HAX KIICTKHU-XO35IMHA, 3aMEHEHBI KOJOHAMHU, KOTOPHIE

OOMITBHO npcaACTaBJICHBI B KOAUPYIOHHUX IMMOCICA0BATCIIBHOCTAX I'CHOB B KIICTKC-
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XO35IMHE, T/€ YKA3aHHbIE€ 3aMEHEHHbIE KOJOHbI KOJUPYIOT Ty XKE CaMyIo
AMUHOKHCJIOTY.

Brimeykazanasie MoauUKaMi HE W3MEHSIIOT TO CYIIECTBY CBOHCTBA
aHTUTEN ¥ WX (QYyHKIHOHAIBHBIX (PparMEHTOB, HO MOTYT 00JIerdaTh OCIKOBBIN
dbonmMHT B KJIETKE-XO3fWHE, CHIKATh CIIOCOOHOCTh K arperamud WId
MOJyJIUPOBAaTh JAPYyrue OMOXMMHUYECKHE CBOMCTBA O€JIKOB, HaMNpHUMED,
MOJIyTIEPHOJT pacmana. B HEKOTOPHIX BOTUIOMICHUSAX, STH MOAU(PHUKAINN HE
U3MEHSIOT OMOXMMUYECKUE CBOMCTBA Oejika. B HEKOTOpBIX BOMJIOLIECHUAX, 3TH
MO M(pUKAIMK TIPUBOJIAT K YMEHBIIIEHUIO MMMYHOT€HHOCTH aHTHTEN. Bee BHTBI
MoMpUKANMii W MYyTalWid, YKa3aHHBIE BBINIE, OCYMICCTBIIAIOTCS HA YpPOBHE
HYKJICMHOBOW KUCJIOTHI.

3asBJICHHBIC HY KJIEMHOBBIE KUCIOTHI MOTYT ObITh BBIACJICHBI M TTOJTYyYEHBI 110
CyIIecTBY B ounIieHHOU opme. [1o cymecTBy ounimennas hopmMa 03Ha4aET, YTO
HYKJICHHOBBIE KMCJIOTHI SIBJIAIOTCS, 110 MEHBIIICH Mepe, mpuoamu3nutensHo Ha 50%
YUCTBIMH, OOBIUHO, O MEHbIIEH Mepe, mpuonu3nuTebHo Ha 90% 4YucThiMU U
OOBIYHO ABJIAIOTCS «PEKOMOMHAHTHBIMWY, TO €CTh, (PIaHKMPOBAHBI OJTHAM WA
0oJiee HYKJICOTHUJIAMH, C KOTOPHIMH OHAa OOBIYHO HE CBA3aHA B XPOMOCOME,
BCTPEUAOIIECHCA B MPUPOJE B €€ €CTECTBEHHOM OPraHU3Me-X03sIMHE.

Takke 00ecneunBarOTCS HYKJICHMHOBBIE KHCJIOTHI, KOTOPbIE KOJUPYIOT
ciauThie O€JIKM, BKIIOYAIOIIKUE O€IOK HACTOSMIEro W300pETEHUs, WA HX
(parMeHTHI, KOTOPHIE HIKE paccMaTpUBAIOTCA OoJiee aeTaibHO. HykienHoBbie
KHCJIOTHI, KOAUPYIOIIKE BapuaOeIbHbIE JOMEHBI MO M300PETEHUIO MOTYT OBITh
ONEPAaTUBHO  CJIWUTHI C  HYKJICMHOBBIMH  KHUCIIOTAMH,  KOAUPYIOIIUMH
COOTBETCTBYIOIINE KOHCTAHTHBIC JIOMEHBI JITKON M TSAXKEIOW 1IeNu aHTUTENA.
HyknenHoBble KHUCIOTHI, KOJUPYIOIIUE JIETKYIO W TSXKEIYIO LEMHA aHTUTENA,
MOTYT ObITh ONEPATUBHO CIAUTHI C HYKJIICMHOBBIMU KHUCJIOTAaMH, KOJUPYIOIIUMH
JUJCPHBIA (CUTHAJBHBIN) TENTH, OOSCIMEUNBAIOMANA TPAHCTIOPT TPOIYKTOB
AKCIPECCUU U3 KIIETKU-X035MHA. JINAEpHBINA NEeNTU/] BOOCICACTBUM OTIIENIAETCA

BO BpECM: CO3PCBAHUA ITOJIUIICIITUAA.
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Bexmop

Takke 00ecneunBalOTCA BEKTOP M JPYTrMe KOHCTPYKIMH HYKJIEMHOBOM
KHUCJIOThI, COJICPKAIIUE 3a4BJICHHBIE HYKIICMHOBBIE KUCIOThI. TEPMUH «BEKTOP»
BKJIFOUAET MOJIEKYJy HYKJIEMHOBOW KHCJIOTHI, CIIOCOOHYIO TPAaHCIOPTUPOBATH
JPYTYI0 HYKJIEMHOBYK) KHCJIOTY, € KOTOPOM OHa OINEPATUBHO CBA3aHA.
OnpeneneHHbie BEKTOPbI CIMOCOOHBI K ABTOHOMHOM pEIUIMKALIMM B KJIETKE-
XO035IMHE, B KOTOPYIO OHU BBEACHBI, B TO BPEMA KaK OCTAJIbHbIE BEKTOPHI MOTYT
ObITh HMHTETPUPOBAHBI B TE€HOM KJIETKH-XO35IMHA U, TakuM o0pasom,
PEIUIMIMPOBAHBI HAPAAY € TE€HOMOM-XO35IMHOM. boiiee TOro, omnpeneieHHbIE
BEKTOPbl CMOCOOHBI HAMpPaBJATh HSKCIPECCHUIO TE€HOB, C KOTOPHIMH OHH
OTNIEPaTUBHO CBSA3aHbl. TaKWe BEKTOPbl MMEIOT B JIAHHOW 3adBKE HA3BAHUE
«BEKTOPHl PEKOMOWHAHTHOW OKCIPECCHUW» (WJIH, YIPOIIEHHO, «BEKTOPHI
IKCTIPECCUN» WITH «IKCTIPECCHOHHBIC BEKTOPHI»), a WIUIFOCTPATUBHBIE BEKTOPHI
XOpOIIO U3BECTHBI W3 YPOBHA TeXHUKHU. [loaxoasume BEKTOPHI BKJIOUYAIOT
BUPYCHBIC W HEBUPYCHBIC BEKTOPHI, ITUTA3MHUIBI, KOCMHUABI, daru w T.1.,
NPEANOUYTUTENBHO  IJIA3MUJBI, W  HMCHOJB3YIOTCA I KJIOHUPOBAHUS,
amMmuUKaIMy, OSKCIPECCHH, TepeHoca ®W  T.JA., TOCICI0BATEIIbHOCTH
HYKJICHHOBOM KHCJIOTBI HACTOSIIEr0 HM300pETCHUS B MOAXOJAIIETO XO35AMHA.
Bri6op moaxoasiero BekTopa SBISETCA MOHATHBIM I KBATH(HITUPOBAHHOTO
crienMaliucTa B JaHHOM 00J1acTH.

ITonHopa3MepHass HYKJIEMHOBAs KHUCIOTa MJIM €€ YacTh OOBIYHO
BCTABJISIIOTCS B BEKTOp mnocpeAacTBoM npukperienua JHK-nurazoin k
pacIIeTUICHHOMY (pepMEHTaMU PECTPUKIIAHA CANTy B BEKTOpPE. AJBTEPHATHBHO,
KEJaTeabHas HYKJICOTUIHAA TOCJEA0BATEIbHOCTh MOXKET ObITh BCTaBJICHA
TOMOJIOTHYHOW  peKOMOWHAmWeW 1in  Vvivo, OOBUHO, MPHUCOCTUHEHUEM
TOMOJIOTHYHBIX YYACTKOB K BEKTOPY Ha (hiiaHTax ’KeJaTeabHOW HYKJICOTHTHOM
MOCJIE0BATEIBHOCTH. ['OMOJIOTHYHBIE YUYAaCTKH AOOABJISIFOTCA JIMTUPOBAHUEM

OJIMTOHYKJICOTHUAOB HJIN HOJ'IHMGpEBHOﬁ LECOHOU peaKuHeﬁ, C HCIIOJIb30BAHHUCM
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MpaiMePOB, BKITFOUYAKOIINX, HATPUMEDP, KaK TOMOJIOTUYHbBIC YUACTKH, TaK U 4aCTh
JKEIATeIbHON HYKIIEOTHIHOW TTOCIIE0BATEIILHOCTH.

BekTop, kak mpaBuiio, UMEET OPUKUH PEITUKALIMKI, 00CCIICUHNBAIOIIHNI €ro
Pa3MHOKCHUE B KJIETKAX-X034€BaX B PE3yJbTaTe €ro BBEJICHUS B KIIETKY Kak
BHEXPOMOCOMHOTO 3JIEMECHTA. BEKTOp Takxke MOXKET COAEPKATh PETYJISITOPHBIC
3JEMEHTHI, 00ECTIEUNBAIOIINE AKCIPECCHIO HYKJICHHOBOM KHUCIIOTHI B KIIETKE-
XO03AMHE W MOJYYEHHE IEJICBOr0 MOJMNENTHaA. B 3KCIPECCHMOHHOM BEKTOpE,
YKa3aHHAsg HYKJIEHHOBAs KHUCJIOTA SBJISETCA OINEPATUBHO CBA3AHHOW C
PETYJIITOPHOM TMOCIIEAOBATEILHOCTHIO, KOTOPAs MOKET BKJIFOUATh MPOMOTOPHI,
SHXAHCEPBI, TEPMUHATOPBI, OMEPATOPBI, PEOPECCOPHI U HHAYKTOPHI, a TAKKE
CTApPTOBBIA KOJAOH MOJIMIENTHIA. B HEKOTOPBHIX BOMIOMICHUAX HYKJICHHOBAS
KHCJIOTa 110 U300pETeHHIO HYKJIEMHOBASA KHMCJIOTA TaK)KEe OMEPaTHBHO CBSI3aHA C
JIMACPHBIM MENTHAOM, 00€CIICUMBAIOIINM BBIJCICHUE MPOAYKTa SKCIPECCUH U3
KJIETKA-X03AMHA BO BHEKJIETOYHOE NPOCTPAHCTBO.

Taxke  oOecreunBalOTCd  KacCeThl  AKCIPECCHMHM WM CHCTEMBI,
WCIOJB30BaHHBIEC Inter alia I ToNydYeHWs] 3asBJIICHHBIX IOJUAICITHIOB
(HanmpuMep, JIETKOW W TSOKENOW Ieneld aHTUTEeNa M0 M300PETCHUIO WIIH
BapualENbHBIX IOMEHOB JIETKOW W TSDKEJIOH Ienel aHThuTe A 1Mo H300pETEHHIO )
Ha WX OCHOBE WA IS PEIUIMKAIMM 3aSBJICHHBIX MOJIEKYJ HYKJICHHOBOM
KHCJIOTHI.

Kaccera skcnipeccun MOXKeET CyIIECTBOBATh KAK BHEXPOMOCOMHBIN AJIEMEHT
WA MOXET ObITh BKJIFOUEHA B TEHOM KJIETKH B PE3YJIbTaTe BBEACHUA YKA3aHHOM
KacceThl DJKCIpeccMu B KIeTKy. /[l sKcrpeccuud OEIKOBBIM  MPOJYKT,
KOJAUPYEMBbIH HYKJIEHUHOBON KHCIIOTOH M300pETCHUSA, YKCIIPECCUPYETCS B JTFOO0H
yJI0OHOW CHCTEME AKCIIPECCHHM, BKITIOYasA, Hanpumep, OaKTepraibHbIe CUCTEMBI,
JIPOKKH, PACTCHUA, HACCKOMBIX, 3€MHOBOJIHBIX HJIH KJIETKH MJICKOMTUTAOINX. B
KaCCETE SKCOPECCUU LETEBAs HYKJIEUMHOBAS KUCIOTA ONEPATUBHO COCIMHACTCS C
PETYJIATOPHBIMA ~ TIOCJICAOBATEILHOCTAMHU,  KOTOPHIE  MOTYT  BKJIKOUATh

MIPOMOTOPHBI, SHXAHCEPHI, TEPMUHHUPYIOIINUE TOCIEIOBATEILHOCTH, OINEPATOPHI,
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penpeccopsl M HHAYKTOPBI, a TaK»K€ CTApTOBBIA KOJOH Tmojunentuaa. B
HEKOTOPBIX BOIUIOMICHUSAX HYKJIEUHOBAsA KMCJI0TA MO H300PETEHUIO HYKJIEUHOBAA
KHCJIOTa TaKXKe OMEPATUBHO CBA3aHA C JIMACPHBIM MEOTHA0M, 00SCIICUnBAIOIITAM
BBIACICHUE NPOAYKTA HKCIOPECCHA W3 KIETKU-XO35IMHA BO BHEKIECTOYHOE
npocTpaHcTBO. (CrnocoObl TMOJYYEHUS] KAacCeT WJIM CHCTEM HSKCIPECCHH,
CITOCOOHBIX SKCIPECCUPOBATH JKeNIaTeIbHbIN MPOYKT, U3BECTHBI CICIIUATNCTaM

B JaHHOI 00J1acTH.

Knemxka-xo3aun

Brimeonmcanubie  CHCTEMBI  3KCIIPECCHU  MOTYT  HCTOJB30BAaTHCS B
MPOKAPUOTHYECKUX WIIM JYKAPUOTHYECKUX Xxo3deBax. s momydenust Oenka
MOTYT HMCIOJIP30BaThCs KIICTKH-XO3s¢Ba, Takme kKak E. coli, B. subtilis, S.
cerevisiae, KJICTKA HACEKOMOTO B KOMOWHAIIMH ¢ OaKyJIOBHUPYCHBIMH BEKTOPAMH,
WJTH KJTETKH BBICIIIETO OPTaHU3Ma, TAKUE KaK KIETKH IPOXKIKEH, KIIETKH PaCTeHUH,
KJICTKHM TTIO3BOHOYHBIX, KJIETKH MJICKOTIUTAIOIIETO, KICTKH YEJI0BEKa, HAMPUMED,
CHO xnerku (mampumep, ATCC CRL-9096), NSO knerku, SP2/0 wmerkw,
HEK?293 xnerxkn, COS xnerkn (manpumep, ATCC CRL-1650, CRL-1651) u
Hela (mampumep, ATCC CCL-2).

JInga TmoaydeHWs aHTHTENa 10 HW300PETEHHMIO KIIETKA-XO3SIMH KO-
TpaHCHOPMHUPYETCSA FKCIPECCHOHHBIM BEKTOPOM, BKITIOUAIOTINM HYKIEHHOBYIO
KHUCJIOTY, KOJAUPYIONTYIO JIETKYIO TIEbh aHTHTENA, U SKCTIPECCHOHHBIM BEKTOPOM,
BKJTFOYAIOITAM HYKJICHHOBYIO KACIIOTY, KOJUPYIOMIYIO TSXKETYIO TIEMb aHTHATENA.
B HEKOTOpHIX BOIIOMIECHHUSIX WCIIONB3YETCS OJMH SKCIPECCHOHHBIA BEKTOD, B
KOTOPBIH BHEIPEHBI HY KJICMHOBBIE KMCIIOTHI, KOTUPYIOIIHE U JIETKYIO, ¥ TSKEITY IO
IICTIA aHTUTENA.

Jns SKempeccur  JIETKOM W TSDKEJIOW  LEned  DKCIPECCHOHHBIM
BEKTOPOM(aMH ), KOAUPYIOIIAM TSHKEIYIO M JIETKYIO e, TpaHCchopMupyroT (Ko-
TpaHC(HOPMHUPYIOT) B KIETKY-XO35IMHA TaKWUM O00pa3oM, YTO JIETKAas U TsDKEas

OCIH 3KCIPCCCUPYIOTCA B KIICTKC-XO034AMHC H, IIPCAIIOYTHUTCIIBHO, BRIACIIAIOTCA B
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Cpeny, B KOTOPOH KyJIbTUBUPYIOT KIIETKU-XO3SIMHA, U3 3TOHM CPEeabl MOTYT OBITH
BBIJICJICHBl aHTUTENA. Pa3WuHble TPAKTOBKH TEPMHUHA «TpaHCchopMarms»
MpeAHa3HAUYEeHbl I8 BKIIIOYEHHUS IIHPOKOTO PpsAAa CHocoOoB, OOBIYHO
HCIIOJTb3YEMBIX TPH WHTpoAykimmu 3k3oreHHor JIHK B mpokapuotHyro wimi
AYKApHUOTHYIO KJICTKY-XO35MHa, HAmpHUMEp, 3JIEKTPOIOPAIUIO, MPEIUATTHTAIIHIO
docharom kamenms, Tpancheknuio ¢ nomombio DEAE-nmekcTpana u ap., kKak
ommcano Sambrook, Fritsch and Maniatis (eds) Molecular Cloning; A Laboratory
Manual, Second Edition, Cold Spring Harbor, N.Y. (1989; Ausubel F.M. et al.
(eds.) Current Protocols in Molecular Biology, Green Publishing Associates
(1989).

Korma pexkoMOWHAHTHBIE SKCIPECCUPYIONTHE BEKTOPBI, COJACPIKAIIHC
HYKJICHHOBBIC KMCIIOTHI aHTHTE 1A, MHTPOAYIIUPYIOT B KIIETKH-X035€Ba, aHTHUTENA
00pa3yroTCs NPH KyJIbTHBUPOBAHNUH KJIETOK-X035ICB B TCUCHHE TIEPHUO/1a BDEMEHH,
KOTOPBIM JOCTATOYCH JUTA SKCIPECCHU aHTHUTENA B KIIETKe-X035MHe, Win (Oojiee
MPEAMOYTHUTEIBHO) CEKPEIMKM aHTHTEIa B KYJbTYpPalIbHYIO Cpely, B KOTOpPOH
BBIPAITUBAIOT  KJICTKH-XO3AWHA. AHTHTEIA MOTYT OBITh BBIJICICHBI W3
KyJbTYPaJIbHOW CpEIbl C HWCIOJIb30BAHWEM CTaHAAPTHBIX CHOCOOOB OUHCTKH
O0enkoB. YCIOBHS KyJbTHBHPOBAHWS PA3IMUHBIX KJIETOK XOPOIIO H3BECTHBI
CTeIMATMCTaM B JaHHOM 00JlacTh W ommcaHkl, HanpuMep, B Current Protocols in
Cell Biology, mox pen. Bonifacino J.S., Dasso M., Harford J.B., Lippincott-
Schwartz J. m Yamada K .M., m3a-8o John Wiley & Sons, Inc., 2000.

Ecnu mcnonb3yercs modast BBIICYTOMSIHYTas KJICTKa-X03WH WIHA JIPYTHE
MOJXOJIAINKME KICTKH-X035¢Ba WJIA OPraHu3Mbl JUIS  PCIUIMKAIIAN  W/WJIH
IKCIIPECCHH  HYKJICHHOBBIX  KHCJIOT  HW300pETCHHSA, TO  IMOJyYCHHAS
PEIUTMIIMPOBAHHAA HYKJIIEWHOBAs KHCJIOTa, SKCIPECCHPOBAHHBINA OCIOK HITH
MOJIMTICNTH HAXOMATCS B paMKaxX MPHUTA3aHUSA WM300pPETEHUS KaK MPOIYKT
KJICTKHA-XO3s5IMHA WJTA opranu3Ma. [IpoayKT MokeT ObITh BBIACICH TOIXOISAIIHM

crmocoOoM, M3BECTHBIM B JAHHOM 00JIACTH.
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KnerouHnble JIMHWUK, KOTOpbIE YCTOHYMBO HKCIPECCUPYIOT  OCIKH
HACTOAIIECTO M300pPETEHUs, MOTYT ObITh BBIOpaHbI COCOOAMU, U3BECTHHIMHU B
JaHHOUW o6yacTv (HampuMep, KO-TPAHC(PEKIHA C CEIEKTHPYEMBIM MapKepOM,
takuM kak dhfr, gpt, HCOMHUIIMH, THTPOMHIHH, YTO JEJIACT BO3MOYKHBIM
BBISIBIICHAC W BBIJICJICHUE TPAH(EITUPOBAHHBIX KIIETOK, KOTOPHIE COJIEPKAT TEH,
BKJTFOUCHHBIN B TEHOM).

MoneKkyibl HyKJIEHHOBBIX KHCJIOT HACTOALIECTO U300pPETEHUA TaKKE MOTYT
MPUMEHATHCA ISl ONMPEACTICHUS] SKCIPECCUM FeHa B OMOJIOTHYECKOM o0pasiie.
Cnoco0, B KOTOPOM HCCIICAYIOTCS KICTKM Ha HAIMYHE CHEIU(PHUISCKHX
HYKJCOTUIHBIX TOCICAOBATEIbHOCTEN, Takux kak reHomHas JIHK wmm PHK,
xopoiio otpadotan B manHoi oodmactu. Kpatko, Beiaenaior JJHK wim MmPHK u3
obpasma wnerkn. MPHK wmoxer Opite ammmdummpoana OT-ITHP, c
UCTOJIb30BAHUEM oOpaTHoH TPaHCKPUMTA3bI ISt dhopMupoBaHUS
komiuiemMeHTapHoit 1ienmoukn  JIHK, ¢ mocnmenyromeidt ammmdukanumeid ¢
MOMOIIBIO TMOJIMMEPA3HON LEMHONW PEAKUMEN C MCHOJB30BAHUEM IMPANMEPOB,
cnenudpuuecknx 1Ig 3as8BJIEHHBIX TTocienosatenbHoctel JIHK. AnprepHnaTusho,
obpazenr MPHK otaensror ¢ momoripio remb-aiekTpodopesa, mepeHocsaT Ha
MOJXOJAIIANA HOCUTENb, HAPUMEP, HUTPOLICIUTIONO3Y, HEMJIOH U T.J., U 3aTEM
tecTHpyIoT (parmenToMm 3asBiieHHONW JIHK B kauectBe mpoObi. MoryT Taxke
UCMOJIBL30BAThCA  JAPYTrM€  CHocoObl, TaKWe KaK aHaJIW3bl  CIIMBAHUA
OJINTOHYKJIICOTHUI0B, TruOpuau3anusa in situ u rubpuamsarus JIHK-npobamm,
UMMOOWJIM30BAHHBIMA ~ Ha  TBepabid  yun.  OOnapyxenue  MPHK,
rUOpUAM3YIONICHCS C 3asBJICHHON TOCJENOBATEIbHOCTHIO YKAa3bIBACT HA

IKCIIPCCCHUIO I'CHA B 06pa3ue.

Tepanesmuueckoe npumeHeHue aHMUMe1 no U300pPemeHuIo
B oaHOM acmekTe aHTHTENO WM €T0 aKTHBHBIM (PParMeHT MO JaHHOMY
M300PETCHUIO TPUMEHSETCA B JICUCHUW HAPYUIEHUM, KOTOPbIE CBS3aHbI C

aKTUBHOCTHIO TaToyiornueckux T-mumdonuTos, Hecymmx Ha oBepxHocTH TKP
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cemerictea TRBVY, Hanpumep, ¢ akTHBHOCTHIO ay TOMMMYHHBIX T-TMGOIATOB
npu AC, nienuakuu, T-KIeTOYHBIX THM(POMAaX.

TepMHUH «TaMEHT» B MAHHOW 3adABKE OTHOCHUTCSA K MIICKOIUTAIOLIEMY,
BKJIFOUAsA, HO HE OrPAHWYMBA’CH MPUBEACHHBIMHU, MbIIIEH, O0€3bsH, JIOACH,
MJICKOITATAIOIINX  CEJIbCKOXO3SMCTBEHHBIX  JKMBOTHBIX,  MJICKOMHUTAIOIINX
CIIOPTUBHBIX  JKUBOTHBIX M  MJICKOMUTAIOIIMX KOMHATHBIX  KABOTHBIX;
MPEANOYTUTENBHO TEPMHUH OTHOCUTCS K JIFOJAM. B onpeneieHHOM U3 BApUaHTOB
OCYILIECTBJICHUA MALUECHT JTOMOJHUTEIBHO XapaKTepU3yeTcs 3a00J€BaHUEM WITH
PACCTPOMCTBOM, WM COCTOSIHHEM, ONOCPEAOBAHHBIMM HAJIMYUEM B €rO
opranm3dme TKP, Gera menb koToporo otHocutTca k cemerictesy TRBVY. U3
YPOBHS TeXHWKH Hu3BecTHO, uTto TKP, Oera memp KOTOPOro OTHOCHTCA K
cemeiictey TRBVY, accormunponansl ¢ AC u nienuakueit. Takske TKP, 6eta nienb
KOTOpPOro oTHOCUTCA K ceMeicTBy TRBVY, MoryT ObITh CBSI3aHBI ¢ Pa3BUTHEM
psana 3aboneBaHWi KpOBW, TakuxX Kak 1 kierounas nwmdoma, BbI3BAHHASA
BUpYCcOM DniTeitH-bapp.

Hcnone3yemblie B JAaHHOM TOKYMEHTE TEPMHUHBI « COBMECTHOE HA3HAYEHHUEY,
«COBMECTHO HA3HAYCHHBIN» U «B COUCTAHUH C» OTHOCSIIUECS aHTUTETY C OAHUM
unu 0oJjiee JPYTMMH TEPANECBTUUYECKUMHM areHTaMu, Kak MpeArnoJiaraeres,
03HAYaKOT, CChIAKOTCS WJIW BKITFOYAIOT:

1) omHOBpEeMEHHOE BBEACHHWE TAKOW KOMOWHAIIMHM aHTHUTENA TIO JAHHOMY
M300PETCHUIO M TEPANEBTHUUECKOTO areHTa MALMEHTY, KOTOPbIA HYKJIAaeTcs B
JICUCHUM, KOTJa TaKWe KOMIOHEHTH C(OPMYIMPOBAHBEI BMECTE B OTHOM
JICKapCTBEHHOH (popMe, U3 KOTOPOH yKa3aHHBIC KOMIIOHEHTHI BHICBOOOKIAIOTCA
MPAKTHYECKHA OJJTHOBPEMEHHO YKAa3aHHOMY MMAllUCHTY,

2) OMHOBPEMEHHOC BBEACHHWE TaKOW KOMOWHAIIMKM aHTHTENA MO JTAHHOMY
M300PETCHUIO M TEPANEBTHUUECKOTO areHTa MALMEHTY, KOTOPbIA HYKJIAaeTcs B
JICUCHUH, KOT/JAa TaKHUE KOMIIOHCHTHI C(OPMYJUPOBAHBI OTIACIHHO B Pa3HBIX

JCKAPCTBCHHBIX CI)OpMaX, BBCACHHUC KOTOPLIX IIPOUCXOAUT IPAKTHYCCKH B OAHO
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U TO XK€ BpPEMA YKA3aHHOMY MAlUCHTY, MOCIE YEro YKa3aHHbIE KOMIOHEHTHI
BBICBOOOKIAIOTCS TPAKTUUECKU OJJHOBPEMEHHO YKAa3aHHOMY MAIMCHTY,

3) mocienoBaTeNbHOE BBEICHUE TAKOW KOMOWHAIIMK aHTUTENA 10 JAHHOMY
M300PETCHUIO M TEPANEBTHUUECKOrO areHTa MalMEeHTY, KOTOPbIA HYKJIAaeTcs B
JICUCHUH, KOT/Ia TAKKEe KOMITOHEHTHI C(hOPMYJITMPOBAHBI OTJEIHHO APYT OT APyTa
B OTHCIABHBIX JICKAPCTBEHHBIX  (opmax, KOTOphiE TMPUHUMAIOTCS B
MOCJAEOBATEABHO MO BPEMEHHM YKA3aHHbBIM TMAlMEHTOM CO 3HAYUMbIM
BPEMEHHBIM MHTEPBAJIOM MEXKAY KaXJAbIM BBEJCHUEM, IMOCJE UYETO YKAa3aHHbBIC
KOMIOHEHTHl BBICBOOOXKIAIOTCA B MPAKTHUUECKH PA3HOE BPEMS YKA3aHHOMY
MALUEHTY; a TAKKe

4) mocaenoBaTelbHOE BBEJACHUE TAKOW KOMOWHAITMY aHTUTENA IO JAHHOMY
M300PETCHUIO M TEPANEBTUUECKOTO areHTa MAlMEHTY, KOTOPbIA HYKJIAeTCs B
JICUCHUH, KOTJAa TaKhue KOMIIOHCHTHI C(OPMYJIHPOBAHBI BMECTE B CIUHBIN
JIEKapCTBEHHON (hopMe, U3 KOTOPOH BBICBOOOXKIACHNE YKA3aHHBIX KOMITOHEHTOB
MPOUCXOJIUT KOHTPOJIUPYEMBIM 0O0pa3oM, MOCJAE 4Yero OHU OJIHOBPEMEHHO,
MOCJIEI0OBATEIHLHO VI COBMECTHO BBICBOOOKIAIOTCS B OJJHO | TO K€ BPEMS U/ HATH
pa3HOE BpPEMsA YKA3aHHOMY MALIMEHTY, IJ€ KaXKAas 4acTh MOXKET ObITh BBEACHA
OJIHUM WJIU PA3HbIMU My TAMH.

AHTUTENO 1O JAaHHOMY H300pETEHMI0 MOXET Ha3Hauarhcss  0e3
JOTOJIHUTEJIBHOTO ~ TEPAnNeBTUUECKOrO  JICUEHWA, T.6. B  KA4yeCTBE
CaMOCTOATEIILHOM TEPAIIUH.

Kpome Toro, nedeHue aHTUTEIOM MO JAHHOMY H300PETEHUIO MOKET
BKJIFOUATh MO MEHBIIIECH MEpEe OJTHO JTOMOJHUTEIBHOE TEPANICBTUUECKOE JICUCHUE
(KOMOMHUPOBAHHAS TEPAITHA).

B HekoTOphIX BapuaHTaX OCYILECTBJICHUS U300PETCHUS, aHTUTENIO MOMKET
BBOJUTHCS  COBMECTHO WM  ObITh  COPMYJHMpOBAaHA C  JPYTHM
METUKAMEHTOM/TIpETIapaToM i1 ayTOUMMYHHOTO HWJIM  OHKOJIOTHUECKOTO

3a0oJieBaHusA, B maroreHe3 kortoporo BosjieueHsl TKP, conepxaniue Oera-uiensb
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TRBVY, manpumep, AC, nemumakus, T-xinerounas numdoma, T-kiaeTOUHBIH

JIEUKO3.

/Jlo3vl u nymu eeeoenus

AHTUTENIO TO JAaHHOMY H300peTeHHIO OyJeT BBOAUTHCA B KOJHWUYECTBE,
a3 dekTUBHOM TS JISUSHHSI COCTOSIHHS, O KOTOPOM HJIET Pedb, T.€. B I03aX U B
TEUCHUE TIEPHUOJOB BPEMEHH, HEOOXOAWMBIX JISI JOCTIIKCHHSA KEIAEMOTO
pe3ynbTara.

TepaneBrrueckn >(PPEKTHBHOES KOJMYSCTBO MOXKET H3MEHATHCA B
3aBUCHMOCTH OT Takux (paKTOPOB, KaK KOHKPETHOE COCTOSHHE, IO IOBOAY
KOTOPOTO TPOBOJAWTCS JICUSHHE, BO3pAcTa, TOjla W Beca MAlMEHTa, a TaKKe
SIBIIIETCS JIA BBEJCHHE AaHTHTENIA CaMOCTOSTEJIbHBIM JICUCHHEM WA OHO
MPOBOJUTCSA B KOMOMHAIlMM ¢ OJHUM WKW 0OoJjiee  JOMOJHHUTEIbHBIX
HMMYHOCYIIPECCHBHBIX WJIH IMTPOTHBOBOCIIAIUTEIILHBIX METOIOB JICUCHMS.

Cxembl mpueMa JICKAPCTBEHHBIX CPEACTB MOKHO PEryJupoBaTh, UTOOBI
o0ecTeunTh ONTHMAJIBHBIN JKeIaeMbIi oTBeT. Hampumep, MoxkeT OBITh BBEICH
OIWH OOJIIOC, HECKOJIBKO PAa3/IeNICHHBIX 03 MOTYT OBITh BBEJACHBI B TCUCHHE
HEKOTOPOTO BPEMEHH, WJIX 1032 MOTYT OBITh TPOTIOPIIMOHAILHO YMEHbBIIICHA UITH
yBEJMYEHA B 3aBUCUMOCTH OT OCTPOTHI TepaneBTHUecKoi curyarun. OcoOeHHO
MOJIC3HBIM  SIBJIACTCS ~ M3TOTOBJICHWE IMAPCHTCPAIBHBIX  KOMIIO3HIIMH B
CTaHJIAPTHOM JICKapCTBCHHOM (hopMe ISl MPOCTOTHI BBEACHUS U OJTHOPOJHOCTH
nosupoBanms. CraHgapTHas JeKapcTBEHHas (opMa MPH HCIOJIb30BAaHUU B
JAHHOM JOKYMEHTE, OTHOCHTCSA K (PH3MUECKH JHCKPETHBIM CIUHHUIIAM,
MPUTOJMHBIM B KaueCTBE CIWHMYHBIX 103 JUISI TAalHEHTOB/CYOBEKTOB,
MOJJISKAIMX JICUCHHIO, KaXKaas €IWHMIA COJCPKUAT 3aJaHHOE KOJHUYECTBO
aKTUBHOTO  COCAMHEHMS, PpACCUMTAHHOE Ui TOJyYEHHS  >KEJIaeMOTO
TepaneBTHUecKoro 3ddexra B couerannn ¢ TpeOyeMbiM (apMarieBTHIECKIM
HocutenmeM. Cnenudukanus sl CTaHAAPTHBIX JICKAPCTBEHHBIX (DOPM 1O

HACTOSAIIEMY HM300pPETeHUIO, KaK TMPaBUJIO, AUKTYETCA M HEMOCPEACTBEHHO
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3aBHCHT OT (2) YHUKAQJIbHBIX XapaKTCPUCTHK XHUMHUOTECPANIEBTHUCCKOTO arcHTa |
KOHKPETHOTO TEPaNeBTHUYECKOTO WiIN Tpodumaktraeckoro 3¢ekra, KOTOphie
JOJDKHBI  OBITh JOCTUTHYTH, W (b) oOTrpaHWYCHW, TPUCYIIUX B TEXHUKE
KOMIIAyHIUPOBAHUSA  TAKOTO0  QKTHBHOTO  COCIWHEHHUS IS JICUCHHS
YyBCTBHTEILHOCTH Y CyOBEKTOB.

Takum 00pazoM, KBATH(PHUITUPOBAHHBIM CTICIIHATACTAM TTOHATHO, HCXOIS M3
PACKpBITHSA, TPEICTABJICHHOTO B JAaHHOM JOKYMEHTE, YTO JO3bl H PEKHUM
JIO3UPOBAHMS KOPPEKTHUPYIOTCSI B COOTBETCTBHM CO CIOCOOAMH, XOPOIIIO
WU3BECTHBIMH B TEPAMECBTHUICCKOM 00JIaCTH. ITO 03HAYAET, UTO MOXKET OBITH JIETKO
YCTAQHOBJICHA MAaKCHUMAJIBHO TIEPEHOCHMAs J103a W MOXET OBITh TaKxke
onpeneneHo 3(pGEeKTUBHOE KOJIMYECTBO, obecreunBaioniee oOHAPYKUBACMbIN
TepaneBTHUSCK Y(hEKT sl ManueHTa, TaKkke Kak U TpeOOBaHUSA K BPEMEHHU
BBEICHUS KaXJOTO arcHTa JUIS JOCTHIXKCHHS BHIUMOTO TEPANEBTHUYECKOTO
addekra maa maruenta. Takum 00pa3oM, XOTS HEKOTOPHIC A03BI M CXEMBI
peXKMMa BBEJCHHS TPUBEICHBI B KAUSCTBE IPUMEPOB B TAHHOM JIOKYMEHTE, STH
pPUMEpPbl HUKOMM 00pa3oM HE OTrPaHWYMBAIOT J03bI M PEKHAMBI BBEICHUS,
KOTOpbIE MOTYT TIOHAAOOWTBCSA JJIA TAIlMCHTa B TMPAKTUKE NPUMCHCHHS
HACTOAILETO N300PETCHUA.

CnemyeTr OTMETHTh, YTO 3HAUCHWSA JO3MPOBKA MOTYT HM3MEHATHCS, B
3aBUCUMOCTH OT THTA M TSHKECTH COCTOSIHHS, KOTOPOE CIIeAyeT OOJICTUYHTh, W
MOXET BKJIIOYATh OAHY WiH Oojiee 103. Kpome Toro, Heo6X0oAuMO TOHNUMATh, YTO
U MOOOTO KOHKPETHOTO TMAIlMEHTa, KOHKPETHBIC CXEMBI BBEICHHS JTOJDKHEI
OBITh CKOPPEKTHPOBAHBI Yepe3 HEKOTOPOE BPEMs COTJIACHO WHIWBHIYTHBHOW
MOTPEOHOCT HW HA YCMOTPEHHE MEIHWIIMHCKOTO Ppa0OTHHUKA, KOTOPBIH
OCYIIIECTBIIACT BBCACHUE WJIM KOHTPOJIMPYET BBEIACHHE KOMITO3HMIIMM, W UTO
JMaa30Hbl KOHICHTPAIMK, TPWUBEICHHBIC B JaHHOM OIHMCAHWH, TPUBEICHBI
TOJIKO B KaUeCTBE IpUMeEpa W He TTPEeIHA3HAYEHBI JJTs OTPaHWUYCHHS 00beMa HITH
MPAKTHUKW 3asBJICHHBIX KOMITO3HMIMNA. Kpome TOro, pexum J03MpOBaHHUS C

KOMITIO3HWIKWAMH 110 JAHHOMY H306peTeHI/IIO MO>KET OBITh OCHOBAH Ha Pa3JIHYHbIX
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(bakTopax, BKJIFOYAS THIT 3a00JI€BaHHS, BO3PACT, BEC, MOJ, COCTOSHHS 3I0POBBS
MAIKMEeHTA, TSHKECTh COCTOSHUS, IMYTh BBEACHHS M KOHKPETHOE HCIIOIb3YEMOC
aHTUTeI0. Takum 00pa3oM, PEXKUM JTO3HUPOBAHHS MOKET IIIMPOKO BAPhUPOBATHCS,
HO MOXKET ONPEAeIAThCSA PETYJIIPHO C TOMOIINBI CTAHJAPTHBIX METOJOB.
Hanpumep,  mo3sl  Moryr  OBITh  CKOPPEKTHPOBAaHBI  Ha  OCHOBE
(hapMaKOKHHETHYCCKHX M (DapMaKOMHAMUYSCKUX TapaMETPOB, KOTOPBIC MOTYT
BKJTIOYATh KIMHAYECKHE H(P(EKTH, Takue Kak TOKCHUeCKhe S(DQeKTs wim
nabopaTtopHbie 3HaUCHU. TakuM 00pa3oM, HAaCTOSIIEE H30OPETCHHE OXBATHIBACT
WHIABHU Ty AIBHOC MTOBBIIIICHUC JIO3HI, KOTOPOE ompeaesaeTcs
KBaTU(PHUITUPOBAaHHBIM crieruaaucToM. OmnpeaeliecHHe HEOOXOIUMOM H03bI U
PEKHUMBI XOPOIIO HM3BECTHBI B COOTBETCTBYIOIICH 0O0JAaCTH TEXHUKH WU OyayT
MTOHATHBI CIICIHATIMCTY B JIAHHOM OOJACTH IOCTAE O3HAKOMJICHUS C HJCSMH,
PACKPHITHIMH B JAHHOM JIOKYMCHTE.

[TpuMepsl OaXOIAIIUX CIOCOOOB BBEICHHS IIPEAYCMOTPEHEI BHIIIIC.

[IpenmonaraeTcss, 4YTO MOAXOMAINIAs J03a AaHTHTENIAa TI0 JAaHHOMY
n3obpereHnio Oyaer B amanaszoHe oT 0,1-200 mr/kr, npeanourutenpHo 0,1-100
MT/KT, B TOM urciie okoso 0,5-50 mr/kr, Hanpumep, okoJio 1-20 mr/kr. AHTHATEITO
MOJKET OBITh BBEJACHO, HampuMep, B J03¢ 1o MeHbimed mepe 0,25 Mr/kr,
HampuMep, Mo MeHbInei mepe, 0,5 Mr/kr, B ToM 4muciae HE MeHee 1 MI/KT,
HaMmpuMep, O MEHBIIEH Mepe, 1,5 MI/Kr, HampuMep, TaKke Kak He MEHee 2 MI/KT,
HampuMep, 0 MEHBIICH Mepe 3 MI/KT, B TOM YHCJIE IO MEHbITeH Mepe 4 MI/KT,
HampuMep, IO MEHBIIECH Mepe, 5 MI/KT, B, HaPUMEP, BIUIOTHh IO MaKCHUMAJIbHO
50 MT/KT, B TOM YHCIIEe BIUTOTH 0 MakcuMaabHO 30 MT/KT, HAampuMep, BILIOTH 10
MakcuMaiabHO 20 MI/Kr, B TOM YHCJI€ BIUIOTh 10 MakCHUMalbHO 15 MI/KT.
Brenenne OyaeT MOBTOPATHCS OOBIYHO B IOJXOASAIIME MPOMEKYTKH BPEMCHH,
HaIpuMep, pa3 B HEACIIO, pa3 B IBE HEJCH, OAWH Pa3 KaK/IbIe TPH HEISIH HITH
OJWH pa3 KaXJble 4YeThIpe HEACIW, W TaK J0Jro, Kak OyJeT COYTEHO
11eJIeCO00pa3HBIM  OTBETCTBEHHBIM BpPAadOM, KOTOPBIH MOXET B HEKOTOPHIX

ClIy4aiax yBCIIMYKUTDL WINM YMCHBIIWUTE A03Y IIPpHU HGO6XOI[I/IMOCTI/I.
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Dapmauesmuyeckaa KOMRO3UyuA

AHTHTENIO0 TI0 N300PETECHUIO MOXKET OBITh BKIIOUYCHO B (hapMalleBTHUCCKYIO
KOMITO3HITHIO, TIPUTOAHYIO JIJISl BBEICHUA MAMCHTY. AHTHUTENA TT0 H300PETEHUTIO
MOTYT OBITh BBEJCHBI OTACIBHO WM B KOMOWHAIMK ¢ (hapMareBTHICCKA
MPUEMJIEMBIM HOCHUTENIEM, pa30aBUTENIEM W/HWIU HATIOJTHUTEIEM B OJTHOKPATHBIX
WM MHOTOKDPATHBIX jo03ax. dapmareBTHUeCKHe KOMIO3WIAW JJI1 BBEICHUA
pa3paboTaHbl TakuM 00pa3oM, 4TOObl COOTBETCTBOBATh BHIOPAHHOMY PEXKHUMY
BBEACHHS, a (hapMarleBTUUCCKHA TMpUEMIIEMbIe pa30aBUTENIA, HOCUTEH W/WIN
HAIOJIHATEITN, TAKWe KakK JUCIICPTUPYIOMNE areHThl, Oydepa, mOBEPXHOCTHO-
aKTUBHBIC  BEINECTBA,  KOHCEPBAHTHI,  COMIOOMIM3HUPYIONINE  areHTHI,
W30TOHUYECKHUE AareHTHI, CTA0WIM3aTOPhl W T.M. HMCHOJIb30BAHBI JAOJIKHBIM
o0pa3oM. YKa3aHHbICe KOMIO3MIIMM Pa3pabOTaHbl B  COOTBETCTBUU €
TPaAUIIMOHHBIMA METOJIaMHU, TPWUBEJACHHBIMU B, Hampumep, Remington, The
Science and Practice of Pharmacy, 19th Edition, Gennaro, Ed., Mack Publishing
Co., Easton, PA 1995, rame omnucaHbl pa3guyHble METOABl MOJIYUYCHHS
KOMIIO3HITHA, B OOIIIEM M3BECTHBIX CIICTIHAIACTAM.

«JlekapcTBeHHOE CpeCTBO (TIpemapar)» — BEIIeCTBO WITH CMECh BEIIECTB B
BHJIc (hapMareBTUUECKOW KOMTIO3UITMK B BHUAE TaOJETOK, KArCyJs, MOPOIIKOB,
mmouUNIM3aToB, WHBEKIWNW, WHQY3UH, Mazed W JAp. TOTOBBIX  (dopwm,
MpeAHA3HAYEHHOE JUISi  BOCCTAHOBJICHWS, WCTPABIICHUS WM W3MCHCHHUA
¢dmznomornuecknx (HyHKIMA y YETOBEKA W KUBOTHBIX, a TAKXKE NI JICUCHUA U
npodIakTUKu ~ OONe3HEH,  MWArHOCTHKH, aHECTEe3WH,  KOHTPAICTIIHH,
KOCMETOJIOTMM U mpouero. Jiobok cnoco® BBeAeHUA MENTUIA0B, OCJIKOB WIIU
aQHTHUTEN, MPUHATBHIH B JAAaHHOW 00JacTH, MOXKET COOTBETCTBYIOIIMM 00pa3oM
WCIIONTH30BATHCA TSl aHTHTENIA IO JAHHOMY H300PETEHHIO.

Tepmun «apmarieBTHUCCKN TIPUEMITEMBIIT) 03HAYAET OJWH WJIH HECKOJIBKO
COBMECTUMBIX XUAKHAX WA TBEPABIX KOMIIOHCHTOB, KOTOPBIC TMOIXOIAT IS

BBCACHH S MJICKOIIUTAOIICMY, IPCAIIOYTHUTC/IBHO YCIIOBCKY .
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TepMuH «3KCUUMUEHT) UK «BCTIOMOTaTe/IbHOE BEILIECTBOY» UCIOJIb3YETCA B
JAHHOM JOKYMEHTE Il OMUCAaHUS JH000ro KOMIIOHEHTA, OTJMYAKOIIEroca OT
paHee OMMCAHHBIX MO JAHHOMY M300PETeHUI0. DTO BEIIECTBA HEOPTAHUUECKOTO
WJIK OPTraHUYECKOTO MPOUCXO0XKICHHUS, UCIOJIb3YEMBIE B ITPOLECCE MPOU3BO/JICTBA,
W3TOTOBJICHUS JICKAPCTBEHHBIX MPENApPATOB I MPUAAHUS UM HEOOXOAUMBIX
(hM3UKO-XUMHUECKIX CBOHCTB.

[Tox Tepmunom «Oydep», «OydepHas koMmmozunms», «OypepHbIH areHT»
MOHMMAETCA PacTBOp, CMNOCOOHBIM coxpaHiaTh 3HaueHue pH, Omaronaps
B3aWMOJICHCTBUIO KHMCJIOTHBIX W IIETOYHBIX KOMIOHEHTOB, BXOJAIIMX B €ro
COCTaB, KOTOPbIA JAa€T BO3MOXKHOCTh TMpENapary aHTUTeNa MPOSBJIATH
yCcTOHUYMBOCTh K u3MeHeHusM pH. B oOiiem ciyuae, nmpeumyliieCTBEHHBIMH
apisiioTes 3Hauenns pH dapmanestuueckoit kommosumu ot 4,0 10 8,0. B
KauecTBe Oy(depHbIX areHroB MOTryT ObITh HWCIOJIb30BAHBI, HaMpPUMED,
areTaTHeli, (ocdaTHBIN, ITUTPATHBIM, THCTHAWHOBBIM, CYKIIMHATHBIM M T.II.
OydepHbie pacTBOPHI, HO, HE OTPAHUYNBASCH UMHU.

TepMUHBI «TOHUUECKUNA areHT», « OCMOJIUTUKY» UM «OCMOTHUYECKUNA areHT»
B TOM BHU/IE, KAK OHU 3/I€Ch UCMOJIb30BAHbI, OTHOCATCA K AKCLIUIUEHTY, KOTOPbIH
MOKET TMOABOAUTH OCMOTHYECKOE MABJICHUE S>KUJKOrO Mpemnapara aHTUTENa.
«30TOHMYHBINY) Mpenapar npeactraBiseT coOoW mpemnapar, KOTOPbIH UMeEeT
OCMOTHYECKOE JABJICHHUE, SKBUBAJICHTHOE MABJICHHUIO YEJIOBEUECKOW KPOBH.
HN3oToHnYHBIE TpenapaThl OOBIYHO HMEIOT OCMOTHYECKOE JaBJICHUE OT
npumepHo 250 1o 350 MOcwm/kr. B KauecTBe H30TOHOUECKUX areHTOB MOTYT OBITh
MCIOJIb30BaHbl MOJINOJIbI, MOHO- M JUCaxapa, aMHUHOKHUCIIOThI, COJIM METAJIIOB,
HaMpUMep, XJIOPUJI HATPUA, U T.I., HO, HE OTPAHUYUBASICh UMHU.

[Ton «crabunau3zaTopomM» MNOHUMAETCS BCIOMOTATEIbHOE BEIISCTBO WIIH
cCMech JBYX M 00Jiee BCHOMOTATENIbHBIX BEIIECTB, KOTOPbIE OOECMEUMUBAIOT
(PM3UUECKYIO W/WITH XUMHUYECKYIO CTa0MIbHOCTh aKTUBHOTO areHra. B kauecTse
CTaOMIM3aTOPOB MOTYT ObITh MCHOJb30BAHBI AMHUHOKHUCJIOTHI, HAMpHUMEp,

APruHvH, TACTUAWH, I'TIMIHUH, JIM3WUH, INIYTAMHUH, IIPOJHH, HO, HC OI'PAaHUYHBAaACh
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UMM, TIOBEPXHOCTHO-aKTUBHBIC BEIECTBA, HapuMep, nojucopbar 20 (Toprosoe
HaumeHoBanue Tween 20), momucopbar 80 (Toprosoe HaumeHoBanue Tween 80),
NOJIMATUIICH-TIOUMNPONMIIEH TJMKOJIb M €ro  KOMOJUMEPbl  (TOProBbIE
HaumeHoBanua [lomokcamep (Poloxaner), Ilmyponuk (Pluronic)), narpus
nonenmicynbgar (SDS), HO, HE OTrpaHWYMBAACH WMH, aHTHOKCHIAHTHI,
Harpumep, METHOHUH, AllCeTUITIUCTEHH, acKopOMHOBasA KHCTIOTA,
MOHOTHOTJIMIIEPOJI, COIM CEPUCTHIX KUCIIOT, U T.I., HO HE OTPAHUYMBASACH UMH,
XEJIATUPYIOIIME areHThl, HANpUMEp, 3TUICHAMAMHUHTETPAYKCYCHAs KHCIOTa
(BATA), nmatunentpuamuaneHTaykcycuas kuciota ([ TITA), murpat Hatpus u
T.I., HO HE OTPAHUYNBASCH NUMH.

dapmareBTHUCCKAT KOMIIO3UITUS ABIIACTCA «CTAOMIBLHOMY, €CITH aKTHBHBIN
areHT COXPaHACT CBOK (U3MUECKYIO CTAOWIBHOCTh W/WIM XUMHWYECKYIO
CTabUIIBHOCTh W/WTM OMOJIOTUYECKYIO aKTUBHOCTD B T€UEHHE 3aABIEHHOTO CPOKa
TOJAHOCTH TMpU  TeMIleparype XpaHeHus, Hanpumep, npu 2-8 °C.
[IpennournTebHO, YTOOBI AKTHUBHBIHA areHT COXpaHAI W (PU3WUIECKYIO, H
XUMHUUYECKYIO CTaOMJIBHOCTb, a TaKKe OHMOJOTMYECKyl akTHBHOCTh. [lepuon
XPaHEHUs BIOMpPAeTCA Ha OCHOBAHWH PE3YJIbTaTOB HCCIEAOBAHUA CTAOUIBHOCTH
PH YCKOPEHHOM M €CTECTBEHHOM XPaHEHUH.

dapmarieBTHUECKas KOMITO3UIIUA, COAEPKAIasd MOHOKIOHATbHOE aHTUTENO
10 M300pPETEHHIO, MOKET OBITh BBEJCHA MAIMEHTY, UMEIOIEMY TATOJIOTHH, KaK
OTHCAHO B IAHHOW 3asBKE, C MCIMOJIb30BAHUEM CTaHIAPTHBIX METOI0B BBEIACHMUS,
BKJIIOUAs TEPOPAIbHOE, BHYTPUBEHHOE, WHTPANEPUTOHEATBHOE, TMOAKOXKHOE,
JIETOYHOE, TPAHCIEPMAIIbHOE, BHY TPUMBIILICYHOE, MHTPaHA3aIbHOE, OYKKAIbHOE,
CyONMHTBaJIbHOE WJIM MPH TIOMOILM CYMITO3UTOPHEB.

®dapmarieBTHYeCKass KOMMO3UIMA MO HW300PETEHUIO MPEANOYTUTEIBHO
COJICPKUT WM SBJISIETCS «TEPANEBTHUCCKH S(PPEKTUBHBIM KOJTHIECTBOM)
aaTuTena mo wuizoOpereHmio. «TepameBTrueckn 3(PGEKTHBHOEC KOJUUECTBOY
OTHOCHUTCA K KONMMUECTBY, d(PPEKTUBHOMY TPH JAO3MPOBKAX M HA TPOTHKEHUN

INCpruoa0B BpPCMCHH, HGO6XOI[I/IMOFO JJ1A JOCTHIKCHH A KCIaCMOT O
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TEPANeBTAYECKOTO pe3yibTaTa. TepaneBTrueckn 3(PGEKTUBHOEC KOJIMYECTBO
aHTUTENA MOXKET BAaphUPOBATHCA B 3aBUCHMOCTH OT TakKuWX (HDaKTOPOB, Kak
COCTOsIHHE OOJIE3HHU, BO3PACT, OJI U BEC UHANBUAYYMA, U CHOCOOHOCTH aHTHUTENA
WM 4YacTU AHTUTENIA BbBI3BIBATH KEIATEIBHYIO PEAKIUI0 Y HWHIMBUAYyMA.
TepanmesTrueckn >(PPekTHBHOES KONIWYECTBO TaKKe TMPEACTABISAET COOOH
KOJJMYECTBO, TPH KOTOPOM TEPANeBTHUCCKH TMOJe3HbIH 3(PdekT anThTena
npeobagaeT Hal TOKCHYCCKUM WK BpeaHbIM dddextom. «IIpodunakruueckn
3 PeKTHBHOE KOJUYECTBO» OTHOCHUTCSH K KOJHUYECTBY, 3(PEeKTUBHOMY TIpH
JO3MPOBKAX W Ha TMPOTSKEHUU TEPUOJAOB BPEMEHHU, HEOOXOAMMBIX Jid
JOCTHKEHHS IKEeNaTeNIbHOTO TpoduIaKTHUeCKoro pesynbrata. [lockonbky
MPOPMITAKTHUECCKYIO 103y WCTOJB3YIOT IS WHANBUAYYMOB 10 VI HA PaHHEH
ctaauu  3a00JieBaHUsA, TO, THUNWUYHO, MPOPMIAKTHICCKH 3(PheKkTuBHOES
KOJJMYECTBO MOXET OBITh MEHBIIAM, YE€M TepaneBTHUCCKH 3((EeKTUBHOE
KOJIMYECTBO.

Tepanestnueckn >dpdextnBHOe WM mpodunakTHdeckn 3PhEeKTUBHOE
KOJIMYECTBO MPEACTABIACT COOOM, Mo KpallHEeH mMepe, MUHUMAJIbHYIO 103y, HO
MEHBIIYIO, Y€M TOKCHYECKas J03a AKTUBHOIO areHTa, HEOOXOIUMYIO i
oOecrieueHUsa TEPaANEeBTUUECKOW TMOMb3bl mauueHTy. C Apyroil CTOPOHBHI,
TepaneBTHUECKH 3(P(PEKTUBHOE KOJMUECTBO aHTUTEIA TIO0 W300PETEHHUIO
NpPEeACTaBIsIET  COOOM  KOJMYECTBO,  KOTOPOE€ Yy  MIIEKONMUTAIOLIMX,
NPEANOUYTUTEBHO  JIFOJCH, CHUIKaET OUOJIOTHUECKYIO AKTUBHOCTh
ayTOMMMYHHBIX KJIOHOB, Hamnpumep, depe3 cBsa3biBanue TKP, Oera 1uenb
KOTOporo otHocutcs k cemeiictey TRBVO, rae mpucyTcTBue 3THX KJIOHOB
BBI3BIBACT MJTH CIIOCOOCTBYET HEXKENIATEIHHBIM MATOJIOTHUECKAM d(pdexTam, mim
cHukeHne ypoBHeit TKP, Gera nenbs koToporo otHocutca K cemeiictsy TRBVO,
BBI3BIBACT OJIATOMPHUATHBIA TepaneBTHUCCKUil 3(PGEeKT y MIIEKONUTAIOIIETO,
MPEANOUTUTENIBHO YETOBEKA.

[IyTh BBeACHUA aHTUTENA MO H300PETCHUID MOXET OBbITh MEPOPAIBHBIM,

MapCHTCPAJIbHBIM, IIYTCM HHIraAluM HWJIH MCCTHBIM. HpeI[HOLITI/ITeJ'IBHO
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aHTUTENA MO H300PETEHUI0 MOTYT OBITh BKITIOUYECHBI B (hapMalleBTUUYECKYIO
KOMIMO3UIIUIO, MPUTOJHYKO ISl TMAPCHTEPAIbHOTO  BBEJICHUS. TepMUH
«TApPEHTEPAIbHBINY, KaK MCIOJb3yeTCd B JAHHOW 3adBKE, BKJIIOUYACT
BHYTPUBEHHOE, BHYTPUMBIIICUHOE, MOJKOXKHOE, PEKTAJIbHOE, BATMHAIIbHOE WJIH
WHTPANCPUTOHEATIbHOE BBeJcHUE. [IpeUMYIECTBEHHBIM SIBJISIETCA BBEJCHHUE
IYTEM BHYTPUBECHHON WJIA UHTPANEPUTOHEAIIBHOM, WIIM MOAKOKHON MHBEKLUM.
[Toxxoasiiye HOCUTENH I TAKUX WHBEKIUNA HEMOCPEICTBCHHO W3BECTHBI U3
YPOBHA TEXHHUKHU.

dapmaleBTUUECKAs KOMMO3MIIMA, KaK YKAa3aHO B COOTBETCTBYIOIIUX
PYKOBOJICTBAX, JAOJDKHA ObITh CTEPUIIBHONH U CTAaOWUJILHOW B  YCIIOBHSX
MPOU3BOJICTBA U XPAHEHHUS B KOHTEHHEPE, KOTOPbIA 00ecneunBaeTcs, BKIIOUas,
HarpuMep, TEPMETHUYHO 3aKPHITHIN (makoH (ammysa) win mmpwai. [Tostomy
(hapmareBTHUECKHE KOMITO3UIIMA MOTYT OBITh CTEPHIIBHO MPODUITHTPOBAHHBIMHA
MOCJ€ MOJYUYEHHSI COCTaBa JMOO CAENIaHbl MUKPOOMOJIOTHYECKH MPUTOHBIMU
WHBIM 00pazoM. TuUNWYHAS KOMITO3WIHS IS BHYTPUBEHHOW WH(PY3UH MOXKET
nMeTh o0beM B 250-1000 M KMAKOCTH, TaKOW KaK CTEPHIIBHBIH PacTBOP
Punrepa, ¢usnonornyeckuii pacTBOp, PaCTBOP ACKCTPO3BI M PACTBOP XEHKA, H
TepaneBTrueckn >hdexTuBHy0 03y (Hampumep, 1-100 mr/ma wim Gosee)
KOHIIEHTpalMu aHTuTeNa. /03a MOKeT BapbUpOBATh B 3aBUCUMOCTH OT BUJA U
TSDKECTH 3a0osieBaHua. Kak XOpolio M3BECTHO M3 YPOBHS TEXHUKH B 00JacTH
METUITAHBI, JO3UPOBKH LTSI TFOOOTO U3 MAIMEHTOB 3aBUCAT OT MHOTHX (DaKTOPOB,
BKJIFOUAsA Pa3MepPbl NAIMEHTA, TJI0IA/1b TOBEPXHOCTH TEJIa, BO3PACT, KOHKPETHOE
COEAMHEHUE, MPEIHAZHAYCHHOE IS BBEICHMS, MOJI, BpeMS U NMYyTh BBEACHUA,
o0lllee COCTOAHME 3J0POBbS W JAPYrHME€ JIEKApCTBA, KOTOPbIE BBOJAT
OJHOBPEMEHHO. TunuuHasg n03a MOXKET HAXOAWThCS, HANPUMEP, B JAMANA30HE
0,001-1000 mxkr; omHako, MPEABUAATCS A03bI, HAXOAAIIAECS HUXKE WIIM BBIIIEC
3TOTO WUTIOCTPATUBHOIO JMANa30oHa, OCOOCHHO YUWTHIBAS BHIIICYKA3aHHbIC
(hakTopsl. PesxxuM 103UPOBOK €KETHEBHOTO MAPEHTEPATLHOTO BBEICHUS MOYKET

coctasyaTh OT 0,1 mkr/kr 10 100 MT/KT OT OOITIEH MacChHI TeNa, MPEANOYTATETHHO
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ot 0,3 Mkr/kr g0 10 mr/kr u 6onee mpeanodTUTEeNbHO OT 1 MKI/KT A0 1 Mr/Kr,
naxce Oosree nmpeamouTuTeabHo ot 0,5 1o 10 MI/Kr Macchl Tenna B ICHb.

[Iporiecc nedeHns MOKHO KOHTPOJUPOBATH MYTEM MEPUOANICCKON OICHKH
COCTOSHHS TarueHTa. /s TOBTOPHOTO BBEICHUS B TCUCHWE HECKOJBKUX JTHEH
WU JIOJIBIIIC B 3aBHCHMOCTH OT COCTOSIHHS TAIACHTA JICUCHHUE TIOBTOPSIOT [0
JOCTYIKCHUSI )KEJIAaeMOTO OTBETA WJIH TTOAABJICHUS CUMIITOMOB Oojie3an. OHAKO
TaK)K€ MOTYT MPUMEHATHCS IPYTHE PEXKUMBI JO3UPOBOK, KOTOPHIC HE OMUCAHBI B
naHHOW 3asBke. JKemaemas J03UpOBKA MOMKET ObITh BBEACHA MyTEM
OTHOOOJTIOCHOTO BBEJICHWS, MHOKECTBEHHBIX OOJTIOCHBIX BBEICHHUHA WA ITyTEM
HETIPEPHIBHOTO WH(PY3MOHHOTO BBEJCHHUS aHTUTENA B 3aBHCHMOCTH OT o0Opasia
(hapMaKOKMHETHYECKOTO Paciaia, KOTOPOro XOUYET JOCTUTHYTh MPAKTHKYIOTIHN
CIEIHAJIUCT.

OTH TPEANOIOKATEIIFHBIE KOJIMYECTBA AHTUTENA B CHJIBHOW CTETICHH
3aBUCAT OT pemieHna  TepaneBTa. KimouessiM  (pakTopom  BBIOOpaA
COOTBETCTBYIOMICH O3Bl U PEXKUMA SBJISIETCS KeNaeMblid pe3ynbrar. DaKkTops,
paccMaTpuBacMbie B JAaHHOM KOHTEKCTE, BKIIIOYAIOT KOHKPETHOE 3a00JIeBaHUE,
KOTOPOE JieuaT, KOHKPETHOE MJICKOMUTAIONIEE, KOTOPOE JedaT, KIMHUYECKOE
COCTOSIHHE OTJEIBHOTO TAIlMUEHTa, TMPUYMHY PACcCTPOWCTBA, MECTO BBEIACHUS
aHTUTENA, KOHKPETHBIH BHJ aHTHUTENA, COCO0 BBEICHUSA, PEXKUM BBEICHUA W
oCTalTbHbIE (DaKTOPHI, U3BECTHBIC MPAKTUKYIOIIAM CTICTIHATACTAM-MEIAKAM.

TepaneBTHUECKUE areHThI MO U300PETEHUIO MOTYT ObITh 3aMOPOKEHbI JINOO
TUOUIM3UPOBAHBl W BOCCTAHOBJICHBI TIEpPEN MPUMEHEHHEM B TOAXOASIICM
CTEpWIbHOM HocuTene. JlnopunmsupoBaHue ¥  BOCCTAHOBJIEHHE MOTYT
MPUBOANTH K PA3JIMUHBIM CTETICHSAM TIOTEPH aKTUBHOCTH aHTUTENA. J[03npoBKH
MOTYT OBITh CKOPPEKTHPOBAHBI Il KOMTECHCAIIMM 3TOi motepu. B obmem
ciydae, TPEUMYIIESCTBCHHBIMU SIBJSIFOTCA 3HaueHws pH dapmaneBTrueckoit

KOMITIO3UIMHA OT 6 110 8.
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H30enue (npooykmeot) u Habopwl

CrienyroiiuM BapyuaHTOM OCYIIECTBJCHUS U300PETEHUS ABJISAETCA U3JIETUE,
KOTOPOE€ COAEPKUT MPOAYKTHI, TPUMEHSAECMBIC MJIA JICYCHHUS ayTOMMMYHHBIX
3a00JIcBaHUN M POJCTBEHHBIX COCTOSHUN M 3JI0KAYECTBEHHBIX 3a00JIeBaHMi
KPOBH, B AaTOT€HE3 KOTOPhIX BoBjieueHbl TKP, Hecyue OeTa-1iens cemencTpa
TRBVY. K Takum 3aboneBanusiM oTHocATcs, Hampumep, AC, nenuakus, T-
KJICTOUHBIN Jieiko3, T-kneTounas mumdoma u apyrue.

HNznenue npencrapisier coOOM KOHTEHHEpP € STHUKETKOM M JIMCTOBKOM-
BKJIQJIBITIIEM, KOTOPBHIE MOTYT OBITh pPa3MEIIeHbl B OJUCTEPE W/WIMA TauKe.
[IpuemaeMbIiMi  KOHTEHHEPAMH SABJISIOTCS, HarmpuMmep, (IIAKOHBI, aMITYJIbI,
mwnpuikl U T.4. KOHTEHHEpbl MOryT OBbITh W3rOTOBJIEHBI W3 Pa3IMUYHBIX
MATEPUAJTIOB, TAKAX KAK CTEKJIO WA MOJIMMEPHBIE Marepualibl. KoHTelHep
COACPKHT KOMMIO3MIHIO, A(PPEKTUBHYIO IS JICUCHHS  OINPEASICHHOIO
COCTOSIHHSI, 1 MOXET UMETh CTCPUJIbHBIN BXOMHON kaHa). [lo MeHbIIeH mepe
OJHO JEHCTBYIOIIEE BEMIECTBO B KOMIO3UIIMKM MPEICTABISET cOOOM aHTUTENO,
npeaiaraeMoe B u3o0peteHur. Ha 3TUKETKE M JTMCTOBKE-BKIAABIIIE B YIIAKOBKE
YKa3aHO, 4TO JICKAPCTBEHHOE CPEACTBO MPUMEHSIOT JJISl JICUEHUS] KOHKPETHOTO
COCTOSHHS. DTUKETKA W/WJIM JIMCTOBKA-BKJIAJBINI B YIAKOBKE TOTIOJTHUTEIHHO
JOJKHBI  COJIEP)KAaTh HMHCTPYKLUMM IO BBEACHUID KOMIO3WIMK aHTUTEIA
MalyeHTY, B TOM YHC/Ie MHPOPMAIHMIO O TTOKA3aHUIX, MPUMEHEHUH, 03¢, Ty TH
BBEJICHHMS, TPOTUBOIIOKA3AHUAX W/ HITH Mepax MPEAOCTOPOKHOCTH, KaCaAIOIAXCS
MPAUMEHCHUSI TAaKUX TEPANCBTUUECCKAX MPOAYKTOB. B OJHOM W3 BapHaHTOB
OCYILIECTBJICHUA U300PETCHHS HA JTUCTOBKE-BKIABIIIE B YIIAKOBKE YKA3aHO, YTO
KOMITO3ULMIO TIPUMEHSIOT JJ1s JICUCHHS YKA3aTh YETO.

Kpowme Toro, uzaenue MoKeT BKITIOUATh IPYTUE NPOIYKThI, HEOOXOAUMBIE C
KOMMEPUYECKOW TOUKM 3PECHHMS M C TOYKH 3PEHUS MOTPEOUTENs, HAnmpumep,
pacTBoOpHTENH, pa3daBUTETH, (PUIBTPHI, UTJIBI U MITIPHITHI, HO HE OTPAHUYNBAACH

HUMHU.
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HN300peTeHne OTHOCUTCS Tak:ke K HAOOpaM, KOTOPbIE€ MOXHO MPUMEHATH
JUISl Pa3JIMYHBIX LIEJICH, HAanmpuUMep, JUis OLIEHKH CHOCOOHOCTH YHWYTOXath T -
knetku, Hecymme TKP  cemeiictBa TRBVY9, anga  ounctkm  wiam
nMMyHonpenmnutanuu perentopa TRBVY9 wu3 knerok. s BeIAEACHUS |
OYHCTKH HA0OP MOXKET COACPIKATh AHTUTEIIO CBA3aHHOE C TPaHyJIaMu (HarpuMep,
cedapo3ubpiMu  Tpanynamu). HabGop cOAEpKHAT KOHTEHHEP W OTHUKETKY U

JIMCTOBKY-BKJIAJbIII B YIIAKOBKC.

Jluaznocmuyeckoe ucnonb3osanue

AHTHTENNa MO HACTOAIIEMY M300PETCHUIO TaKXKe MCIOJIb3YIOTCS B
JUArHOCTHYECKUX TIeNsiX (Hampumep, 1n vitro, ex vivo). Hampumep, anTuTE0
MOXET WCIOIb30BaThCA Ul OOHApY)KEHUsS WM W3MEPeHHs YpoBHSA -
mumponuTos, conepxammx TKP cemeiictea TRBV9 B o6pasmax, momydeHHBIX
OT TAIMEHTA, HanpuMep, 00pa3el] TKaH! Wi 00pa3ell »KUIKOCTH TeNa, TaKOH Kak
BOCTIAJIUTENBHBIA SKCCYIAT, KPOBh, KUAKOCTh KHIICYHWKA, CIFOHA WA MOYA.
[Mogxonsmue  MeTomsl  OOHAPYXKEHHUS W W3MEPEHUS  BKITIOYAIOT
UMMYHOJIOTHUIECKUE METO/IbI, TAKHUE KaK IPOTOYHAS IIATOMETPHS, TBEPAO(DAZHBIIHA
umMmyHodepMmenTHbii  aHann3  (MDA), XeMIITIOMUHECIICHTHBIH  aHAJIW3,
pagMoMMMYHOAHAIM3 W WMMyHoructoyiorus. M3o6pereHue namee BKIIOYACT
HAaOOpbI, HAMpUMEp, JAUATHOCTHYECKAE HAOOPBI, COAEpXKAIIME aHTUTENA,

OIIMCAHHBIC B JAHHOM HOKYMCHTC.

JIis Hauaydmiero MOHMMAHMS HM300PETECHUS NPHUBOAATCSA CIICAYIOIIHE
OPUMEPBI. ITH MPHUMEPHI MPHUBEACHBI TOJIBKO B MJUTFOCTPATHBHBIX LEJISIX M HE
JIOJKHBI TOJIKOBAThCS KaK OrpaHUYMBAaIOIMe chepy MPUMEHEHU H300pETeHUS B
ook popme.

Bce nyOnmukanmu, mareHThl W IMATEHTHBIC 3asBKHM, yKa3aHHbIE B STOM
cnenu@uKauyd  BKIIOYEHBl B JAHHBIA JOKYMEHT NYyTeM OTCBUIKH. XOTH

BBIIIEYIOMAHYTOE H300peTeHUE ObLJIO TOBOJIBHO MOJAPOOHO OMHCAHO MyTEM
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WJUTIOCTPAIAHA W TIPEMEPA B TENSX UCKITIOUCHUS JIBY CMBICIICHHOTO TOJTKOBAHMSI,
crenuajanucTaM B JaHHOW OOJacTH HAa OCHOBE WJCH, PACKPHITHIX B JTaHHOM
n300peTeHnn, OyAeT BIOJHE TOHATHO, YTO MOTYT OBITh BHECEHBI OMTPEACIICHHBIC
U3MEHEHUsT W Moaudukarmmu 0e3 OTKIOHEHHWS OT CYIIHOCTH Hu oObeMma

MPUJIAra€MbIX BAPUAHTOB OCYIIECTBICHUA U300PETCHMUS.

JKCnepuMeHTAJIbHAS YaACTh

Ilpumep 1. In silico zymanusayus nocie0o08amenvHoCcmeil
eapuadenbHyIX OOMEeH06 aHmumena

B KaueCTBE POAUTENBCKHUX (OTIOPHBIX ) UCIOJIb30BAIUCH
MOCJIE0BATEIbHOCTH BapUAOEIbHBIX IOMEHOB TAKEJIOM U JISTKOH 1IEeNH aHTUTENa
aHTu-TRBV9-2, aMUHOKUCIOTHBIEC MOCAEA0BATEIbHOCTA KOTOPOrO OKa3aHbl B
SEQ ID Nos: 8 u 10.

AMUHOKHCJIOTHBIE MTOCAEA0BATEIbHOCTH BapHUAOEIbHBIX JIOMEHOB TSAXKEIOM
A JETKOW WENEH CPAaBHUBAIIM C IIYJIOM TE€PMIIANH-TIOCIIEA0BATEIIBHOCTEN
BapualOE/IbHBIX  JOMEHOB  HMMMYHOIJIOOYJMHOB  YEJIOBEKa,  TepMJIaiiH-
MOCJE0BATEIbHOCTEH BapuaOebHBIX JOMEHOB HWMMYHOIJIOOYJMHOB KPBICHI,
MOCJIE0BATEILHOCTEN 3PEIIbIX AHTUTEN UYEJIOBEKA U KPBICHI, TTOJIYYEHHBIX KaK U3
OTKPBITHIX MCTOYHUKOB, TAK U W3 JIOHOPCKOH OMONMOTEKH, MPEIOCTABICHHON
komrnanueit buokanm (Poccus). [lng  aHanM3a  MCMONB30BAlics  MaKeT
nporpammuoro obecrneuenus Ylab (buokan, Poccus).

B xome aHanu3za B MOCAEIOBATEIBHOCTAX BapuaOENIbHBIX JIOMEHOB
AHAJIM3UPYEMbIX AHTUTENI ObIJIM YCTAHOBJICHBI TMO3UIMKM M WX COUCTAHUA,
HanboJIee XapaKTEPHbIC IS )KUBOTHBIX U HE XapaKTepHbIE Ajid yenoBeka. B 1o
K€ BpeMs ObUIM YCTAHOBJICHBl COYETAHUS AMMHOKHUCIOT, Haubojee 4vacTo
MPECTABJICHHBIC B AHTUTEIAX YEJIOBEKA B JAHHBIX Mmo3uiuax. Ha ocHoBaHum
MOJIYUYEHHbIX  JAHHbIX  ObLI  OCYINECTBJIEH  AW3aH  MCKYCCTBEHHBIX
MOCJE0OBATEABHOCTEH  BapualOEIbHBIX  JIOMEHOB, COJACPIKAIUX  3aMEHbI,

MOBBIITAKINKUEC CTCIICHD T'YMAHHU3alIUKW aHTHUTC]IA.
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Taxke  Obuta  mpoBeAeHAa  KOJOH-ONTHMH3ANNAA  HYKJICOTHIHBIX
MOCJIEOBATEABHOCTEH,  KOAMUPYIOIIMX  MPEAIOKEHHbIE  AMHUHOKHUCIOTHBIC
BAPUAHTHI, IJIA OCYLIECTBJICHHUS SKCIPECCHU T'YMAHU3UPOBAHHOIO AHTUTENA B
knetounoit muanu CHO.

I'ymanuzupoBaHHble HyKJIeoTUiHbIE nocheaoBareapHoctTy HCVR u LCVR
(SEQ ID Nos: 15 u 17) 6siti cuaTE3UpOBaHBI de NOVO ¥ KIIOHUPOBAHBI B BEKTOPA
pEE-HC, pEE-CK, dopmar IgG1l (Xu et al. Front. Chem. Sci. Eng. 2015, 9(3):
376-380) mo caiiram pectpukimu Sall/Nhel u Sall/BsiWI, cooTBeTcTBeHHO.

[TocnenoBaTebHOCTA HYKIEMHOBBIX MOJIYYEHHBIX JIETKOW U TAXKEI0H 1enu
MPOBEPATIU MyTEM CEKBEHUPOBaHUs 1o MeToay CeHrepa.

JIns  nmanpHediner pabGoTel  Obui0  oTOOpaHo aHtUTeno MA-043,
AMUHOKHUCJIOTHBIE W HYKJICOTHJHBIE MOCIEI0BATEILHOCTH JIETKOU M TSHKEJION
nenei kotoporo nokasansl B SEQ ID Nos: 19-22.

Antuteno MA-043, kimodaeT BapuadeibHbIe TOMEHbI TSKEI0N U JIETKOH
TCTICH, KOTOPBIE UMEIOT AMUHOKHUCJIOTHBIC MOCJIEI0BATENIbHOCTH,
npeactasiaeHdsie B SEQ ID NO: 16 u 18.

CreneHb rymMaHu3alMi BApUaOETbHOTO JIOMEHA TSXKEJIOW LIEMU aHTUTENA
MA-043 coctaBuna 84%, a cTemeHb TyMaHH3aAllUM BapuaOEIbHOTO JOMEHa
nerkor 1enu — 85% (Tabmuma 1). KoHCTaHTHBIM OOMEH TSKENMOW Ienu
npeacrapiieH ¢popmarom IgG1 ammorun Gm3.

Tadmma 1. CpaBHeHue cTeneHHM TyYMaHHU3alUUM BapuadeJIbHbIX

JAOMEHOB POAUTEIbCKOro aHTUTe a U anTuTeaa MA-043

Crenens rymanmzannu HCVR | | Crenenp rymanuzanuu LCVR,

AHTHTENO % %
TRBV9-2 72 69
MA-043 84 85
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Ipumep 2. lonyuenue pekomoOuHAHMHO20 AHMUMENA U ORPeOeIeHIUe €20

ajpunnocmu

Bexropsl, comepkaimmye HyKJIEHHOBBIE KHUCIIOTHI, KOJUPYIOIINE JIETKYIO U
TsDKENyo tenu anturena MA-043, nomydyeHHble kak onucaHo B [Ipumepe 1
HapabarbiBay B KieTkax E.coli u ounmamm nmpu moMor Habopa peakTUBOB IS
ounctkn mmiasmuaaon JIHK mpomssoactBa ¢upmsr Qiagen (I'epmanus) wm
HCIOIB30BaIM Jia TpaHchekiuu kierounoit maun CHO-Fut8 ¢ momormmsio
muHeHoro nonaustuiaeanMuna (1191 « MAX», «Polysciences», CILIA) cornacHo
WHCTPYKITUHU Tipou3Boanutes. [lomyueHHbIe peakiinOHHBIE CMECH WHKY OMPOBAITH
npu 37°C ma kauanke. Yepe3 9 nneit mocne TpaHC(hEKIMU KyJIbTyPaIbHYIO
KHUIKOCTh OTACISUTA OT KIIETOK (puibTparueit yepes (puabTp ¢ pa3sMepoM Iop
0,5/0,22 mxm. KynmbTypaibHYy10 KHAKOCTH TIOCIIC (DHMITHTPAIANA UCTIOTH30BAIH TS
BBIJICJICHAS aHTHTENI ¢ moMmommblo adduaHON XxpomaTorpaduu Ha KOJOHKaX
PreDictor RoboColumn MabSelect SuRe o6wemom 0,2 ma (GE Healthcare,
CIIIA), ypaBaOBemeHnyto ¢ocharao-conesbim 6ydepom (OCh, pH 7.4). 3arem
KOJIOHKY mnpoMbiBaid 5 oObemMamu OCBH. CBs3aHHbI C HocuTeneM OeoK
amouposann, ucnoib3ys 0,1 M roummuHoss 6ydep pH 3. Cobupanm ocHOBHOU
MUK, coAepkammi 0enok u aoBoauinu pH no HelTpanbHOro ¢ momoipio 1 M
oydepa Tris (pH 7,5). Bece cranum nposoawmm nipu ckopoctr notoka 110 cm/4.
Hanee 6emok nepesoanau B @Ch (pH 7.4) ¢ momomipio nuanuza, GuabTpoBav
yepe3 ¢unpTp mauamerpom 0,22 MKM, TEPEHOCHJIA B HOBBIE CTEPHWIIHHBIE
npobupku. KadecTBo BblIAEIEHUA OlicHUBAaIUM ¢ mnomomeo 12% ITAAT-
AMeKTpodopesa B IEHATYPHUPYIONTUX Y CIOBHSIX.

KonmnuecTBeHHYI0 OIEHKY TPOBOAWIA ¢ TIOMOINBIO M3MEPEHUA Ha
mukpoctektpodoromerpe NanoDrop2000 mpm 280A. Breigenennsiii  Genok
xpanwm npu -70°C. Omnpenenenvie adhPUHHOCTH aHTUTEIA TPOBOJWIN Ha
npubope OctetRed 96 (ForteBio, CIIIA). Autured B koHueHTpauuu 20 MKr/Mi
uMMoOmnm3oBanm  Ha moBepxHocTh  AR2G  cencopo  (ForteBio) mo

CTaHAAPTHOMY IIPOTOKOJIy COTJIaCHO HHCTPYKIMH TMPOW3BOAUTENS. AHAIN3
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nposoausin nipu 30°C ¢ ucnonszopanuem OCh, conepxammm 0,1% Tun-20 u

0,1% BCA B xauectBe padodero 6ydepa. [Tocie Toro kak B OydepHOM pacTBope
MPOTHMCHIBAIIA 0A30BYIO JIMHUIO CEHCOPHI TMOTPYXaJId B JIyHKA C PacTBOPOM
antutenn Ha 300 cek, rae MNPOUCXOJWJIA acCOMalUs KOMIUIEKcAa. 3aTeM
JETEKTAPOBAJIH AUCCOIUAITAIO0 KOMIUTeKca B OydepHOM pacTBope B TeueHue 600
cexyH. KpuBbie CBSI3bIBaHMS C BBIYETOM pedepeHCHOTO CUTHAIA aHATTM3UPOBAITA
¢ momomisto mporpammel  Octet Data Analysis (Bepcust 9.0) cormacHo
CTaHAAPTHOW MPOIEAypPe C MCIOJIL30BAHMEM MOJICIH B3aumoaehucTBus 1:1
Global.

[Tonyuennsie nanubie (Tabnwmia 2) mokasaam, 4TO aHTATENIO CIICTIH(PUICCKH

U C BBICOKOH a(p(piHHOCTHIO CBA3BIBACTCSA C aHTUTCHOM YEJIOBEKA.

Taosmua 2. Xapaktepuctuka agpgunHoctu anrurenaa MA-043

AHTHTEJI0 KD (M) kon(1/Ms) kdis(1/s) | Full R*2

MA-043 <1.0E-12 3,29E+05 <1.0E-07 0,955

Ilpumep 3. Ilonyuenue KiemouHoil JUHUU, CMAOUTbHO RPOOYyUUpYIOUeil
anmumeno ¢ popmame IgG1, u Hapabomka anmumea.

[TocnenoBaTebHOCTH TAXKEION U JieTkol 1iened antutena MA-043 Obliun
MOJy4YeHbI, Kak onucaHo B lIpumepe 1, U kimoHupoBaHbl B BekTOpbl pSX 1o
catitam pectpukiini HindIIl, Xbal. [lonyuennsie maasMuasl HapabaThIBAIA B
kierkax E. coli m Beigemsum ¢ momomeio mpubopa BenchPro 2000 (Life
Technology, CIIIA) cortacHO WHCTPYKIMH MPOU3BOAUTENS B KosmdecTBe 600-
700 mkr. [1na3Mu bl IMHEAPU30BAIM B TEUCHUE HOUH C MOMOIIBIO SHIOHYKJI€a3bl
Pwvul, 3arem ocaxxaanu 3TaHOIOM, OCaJOK PACTBOPAJIM B BOJE, KOHIICHTPAIIAS B
koHeuHOM 00BbeMe coctasiisia 900-1100 ar/min. Knerounyro muanto CHO-K1-

S xyneruBupoBanmym B cpeae Ham’s F12 Gibco (Thermo, CIIIA).

60



WO 2020/139175 PCT/RU2020/050024

Tpanchexknnto  TeHETHYECKMMH  KOHCTPYKIHSAMH,  COJCPIKAIUMH
KOAUPYIOIIUE mocieaoBarebHOCTH 1neneid MA-043 mpoBOAWINM ¢ MOMOIIBIO
anekTponopanuu Ha nipubdope Nucleofector™ (Lonza, IlIseiimapus) cormacHo
MPOTOKOIY Tpom3BoauMTeNd. Ha crhemyromuii aeHb mocie TpaHCHEKIHH B
TCUCHUE 24 JTHEH MTPOBOAUITH AHTUOUMOTHUYECKYIO CETICKLIUIO
TpaHC(HEIMPOBAHHBIX KIIETOK, M00aBNsAs B Ccpeay NyPOMHUIHMH (KOHEYHAS
KOHIIGHTparus 7,2 MKr/mi) u rarpoMuiinH b (koneunas konreHtparus 640
MKT/MIT). Jlamee ObITM OTOOpaHbI TOMOTEHHBIE TIO CTPYKTYpPE YCTOWUWBBHIE K
aHTUOMOTHKAM KJICTOYHBIEC KIIOHBI, YKCITPECCUPYIOINIHNE Ha BHICOKOM YpoBHE MA -
043.

Hns  xkynetusupoBanus CHO-KI1-S,  skcnpeccupyromue  MA-043
ucnob3oBam O6ecchiBopoTouHyto cpexy Ham’s F12 Gibco (Thermo, CIIIA) ¢
nobasnennem  25-100 MxM  2-me3okcm-2-drop-L-dykoser  (CarboSynth,
Bemukobpuranus).

HapaGotky moHOKIOHaNmbHOTO aHTuTena MA-043 niad AOKIMHUUECKHX
uccienoBanmii npopoawan B ¢epmentepe HyClone single-use bioreactor
(Thermo Fisher Scientific) pabounm oGvemom 50 5. VYamaneHue KIeTok
MPOAYIIEHTOB W3 KYJbTYPAIbHOW JKHAIKOCTH TPOBOIUAIH C TIOMOIIBIO
riyounaHoro  ¢umsTpa Millistak COHC (Merck-Millipore, CIILIA). [lepsuunyto
OUMCTKY aHTHTENA W3 OCBETICHHOW KYJbTYyPATbHON >KHIKOCTH TPOBOMIN HA
adppuaHOM copOeHTe ¢ OenkoM A. Crnenu$pHUYecKyo IIONHAI0 HEICBOro OeiIKa
MPOBOIWJIH B KUCHBIX yeiaosusax pH3.3-3.8 B rmununosom Oydepe. [lomyuenusbrii
AMr0aT BblAepkUBAIA B kuciaoM pH B Teuenune 30-60 MUHYT Uit BUPYCHOM
WHaKTUBAIWH, a 3areM HehTpanm3osamm 1M pacteopom Tris-HCl no 3nauenms
pH 6.5-7.0. Jlna ynanmenus Bo3moxHbix mpumeced (JIHK, OenxoB kieTok
MPOMYIEHTa, OTIIEIUICHHOTO Jmranaa ad@uaHOro copOeHTa, arperatoB
¢bparMeHTOB aHTHTEN) (PUHATHHYIO XPOMATOTPAPHUECCKYIO OYHCTKY B PEKUME
npockoka nmposoami Ha copbente CaptoAdhere (GE HealthCare LifeSciences,

CIIIA) ;s sToro pacTBop Oenka mpoIyCKajIu Yepe3 MOArOTOBJICHHBINH COPOCHT,
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ypaBHOBemmeHHbIH Tpuc-Oydepom ¢ pH 6,5-7,0 npm HHU3KOM 3HAYCHUH
koHayKkTuBHOCTH (< 3 MC/cM?).

OuunieHapi  OCIOK  TOABEPrajd MPOTHBOBUPYCHOH (UIbTpammm ¢
ucrionb3oBanueM Habopa ¢umetpos Viresolve PRO  (Millipore, CIIIA),
KOHIICHTPUPOBAHWIO W  auauibTpariud NPOTHB  KOHEUHOTO  Oydepa,

conepxariero arnerarabiii 6ydep (pH 5,0-5,5) u tperanosy.

Ilpumep 4. Ilpumenenue anmumena 014 CREUUPUUECKO20 C6A3bIGAHUA C
Pppacmenmom 6ema-yenu T-K1emounH020 peyenmopa cemerlicmea peyenmopoe
TRBV9

MoHoknoHanbabie  aHTuUTena MA-043, noslyuyeHHble KakK OMNHCAaHO B
[Ipumepe 3, wucmomb3oBanmM Mjisi COPTUPOBKH CYONMOMyJAHiA JTHAQOIUTOB.
AnTHTEeNna MeTWIH (DIYyOPECIIMHHOM C TIOMOIIBIO peareHTa (IyopeCIruH
nzotnormanat (Sigma, CIHIA) mo mporokony mnpoussoautess. KoHtponb
kojuuecTBa (prryopodopoB, BCTYMUBIIAX B PEAKITUIO C MOJICKYJIaMW aHTHTEA,
OCYILECTBJISIIM MO COOTHOLICHHUIO CIEKTpPA MOTJIONIEHUA MPU AJMHAX BOJIH
495/280 aMm.

T-mamdormTel moayyann u3 nepudepruiaeckoil KpOBH 3I0POBOTO JOHOPA.
Kposs cobupanu B mpobupku Vacuette ¢ EDTA (mo 2x9 M), MOHOHYKJI€QpHY 1O
(dhpakmo COTNIacCHO CTaHAAPTHOUM MeToauke, onmcanaol B (Kosanpuyk JI. B. n
ap. Ummynonorusa: npaktukym - 2010. - 176 c.). Ilocne BbiaeneHust KICTKH
nepeHocwsii B ocdaTHo-coseBoit Oydep (PBS), comepxammii 0.5% Obrabero
ceiBopoTounoro ans0ymuHa (bCA) u 2 mM DJITA. CymMmMmapHOe KOIMYECTBO
KJIETOK W WX 3>KU3HECMOCOOHOCTHh OMNPEACNAiA MO METOAY OKpAIlUBAHUA C
TPUTIAHOBBIM CUHUM Kak omwucano Jlaarom H.P. (Ctumynsmus mumdponuTos
M.:Menunmna, 1976.-288 ¢). K knmeTounoii cycnenznn 1o6aBsum paBHbIA 00beM
0,1% pacTtBOpa TPUIIAHOBOTO CHHETO, Aajee MPOBOJUINA MOACUET OKPAIICHHBIX

(MEpTBBIX) W HEOKPAITICHHBIX CHHUX KJIETOK B Kamepe ['opsiea. Ha ocHoBanumn
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ATUX MAHHBIX ACNAJICS BBIBOJ O MPOIEHTE MEPTBHIX KJIETOK B HMCCIIECAYEMOM
obOpasiie.

JIns moATBEpKIEHUS CENEKTUBHOCTH CBs3biBaHus MA-043 ¢ nenesoi
nonyssiued T-muMdonuToB, Hecymux Ha cBoek MemOpane TKP, oTHOCsIIHTiCS
k cemeirictey TRBVY, amukBothl kietok mo 500 Tbic M3 MOHOHYKJIEAPHOM
dbpakmuu, npobaBmsim Kk Oydepy PBS, comepxamemy 0.5% Oprubero
ceiBopoTounoro anpbymuna (bCA), 2 mM DJITA pHS8, antutema MA-043,
meuenbie FITC, CD3-eFluor405 (mapkep T-numdouuntos) (eBioscience, CIIIA)
u CD45-PC5 (eBioscience, CIIIA) (oOmmit JIeWKOIMTAPHBIN MapKep) B
koHneHTparuu 100 Hr/mi. Peakimonnsie cMecr 00beMoM S0 MKJI MHKY OMPOBAITH
MpyU KOMHATHOW Temneparype B TeueHue 30 MHUH, TOCHIE 3TOr0 KIETKH
npomeiBaiau 0ydepom PBS ¢ 0.5% BCA 2mM 3JITA. KineTkn rmocie nponeaypsl
OKpalllMBAHUSI MCHOJb30BAIM JIJIi COPTUPOBKU C TIOMOIIBIKD TMPOTOYHOM
murometpun (FACSARIA 111, CIIIA). Hcnonb3oBanue 3TUX MapKEepoOB IPH
MOKPACKE MO3BOJIMJIO U30JIMPOBATh KJIETKH LIEJICBOM MOMYJIALUNA, KOTOPBIE HECIIH
Ha cBoeit moBepxHocTh TRBVY9+, CD3+, CD45+, a Takke MOay4uTh KIETKHA W3
HETATUBHOW TIOMyJISIIIAK, TO €CTh COOTBETCTBYIONIME WMMYHO(DECHOTHITY
«TRBV9-, CD3+, CD45+».

[TonydyeHHbie B ABYX MOBTOPHOCTAX KJeTKW M3 monyssauuid « TRBV9+y» u
«TRBV9—» ucnonb3oanu 11 BoiaeaeHua cymmapHoil PHK u cekBennpoBanus
nocienoBarenpbHocTe Oeta memerd TKP. Ilomydennpie ¢pakiun KIETOK
nomermamm B RLT-0ydep (Quagen, I'epmanus) u Beimemsumm w3 Hux PHK ¢
nomotpio Habopa peaktuBoB Quiagen RNAeasy mini kit #217004 (Quagen)
COrJIaCHO TMPOTOKOJy mnpousBoautens. Ha wmarpune Boeigenennon PHK
cuatesnpoBa  k/IHK w ammmdumuposamm  ¢parmenter O6era memm T-
perenTopa mo mpoTokojy, onucanHomy Britanova et al (J Immunol, 2016, 196
(12) 5005-5013) ¢ ucnons3oBanuem Habopa peakTusoB Mint cDNA synthesis kit
(Esporen, Poccms). K napabGoTaHHBIM aMIDIMKOHAM JIMTHPOBAIN aAalTOPBI

[llumina (CIIA) u cexBenupoBanu Ha tuiarpopme MiSeq Illumina cormacHo
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MPOTOKOJIY  TPOW3BOMWTENS  CekBeHaTopa.  JlaHHBIE  CEKBEHUPOBAHMS
anamusupoBaym ¢ momombio mporpamm  MiGEC, MiXCR wu VDIltools,
MPEICTABIICHHBIX Ha caiiTe B ceTH MHTEepHET: https://milaboratory.com. AHanu3
MoJy4YeHHbIX pemnepryapoB Oera nenedd TKP mokaszan, uro OuOIHMOTEKH,
MOJyYEHHbIC B PE3yJbTaTe COPTUPOBKU C MOMOIILI0 aHTuTena MA-043, Obuin
oborameHsl Ha 91% nocieoBaTeIbHOCTIMM, KOTOPbIE KOJUPOBAIMCh T€HHBIM
cermenToM TRBVO. Torna kak B penepryapax Oera 1ieneii HeraTuBHOH (hpakiun
«TRBV9-» mnocnenoparenbHocTel, coaepxkammx TRBVY, obnapyxeHo He

OBLITO.

Ilpumep 5. @yukuuonanvHana akmuenocmov anmumena MA-043

MonoknoHanbHOe anTutesio MA-043 nonyyanu kak onucado B [Ipumepe 3.
Mononykneapuyio (¢Gpakidio KpPOBH UEIOBEKAa TOJydYajd Kak OIMHUCAHO B
[Tpumepe 4.

JIOTIOMHUTENNFHO W3 YacTH MOHOHYKJICAPHOW (Ppakiuu OCyIIECTBIISIIH
BBIJICJICHAE €CTECTBCHHBIX KWIJIEPOB € TOMOIIBID HAO0Opa peareHTOBAJIA
Boienicanst NK  kimerok uenmoseka # 130-092-657 (Miltenyi biotec, CIIIA).
Hcnonp3oBamu npoTokos npouszBoautesei. KauectBo BoiaeneHus NK kieTok
ouenuBanu ¢ nomoimipio muTodmyomerpun (BD FACS ARIA III, CIIIA) c
rucnoyib3oBanueM MedeHHBIX aHTHTE] CD16- FITC, CD56-PE, CD3-VioBlue.
Oo6oraienne NK kierkamu coctasisiio 85-95%.

JIis OTIEHKH TIMTOTOKCHYHOCTH K aJIMKBOTE MOHOHYKJICApHOW (pakimw,
comepxameii 1 x 10° knerok moGapnsamu anturena MA-043 10 KOHEUHOI
koHneHTparmuu 500 Hr/mi. B kadecTBe HETaTMBHOIO KOHTPOJIS HCIIOIb30BAJIH
AHTUTEJIa PEMUKAI B TAKOM K€ KOHILIEHTpaluu, kak 1 MA-043. K KOHTpoJibHOM
ATMKBOTE KJIETOK (TIOJIOKHUTEIbHBIA KOHTPOJIb) aHTUTE 1A HEe A00aBsIn. Takxke
BO BCE PEaKUMOHHBIE cMecH nobassanu no 10° NK knerok. Koneunsnii o0beM
peakuuu coctapysul 100 Mk, PeakuMoHHBbIE CMECH WHKYOUpPOBAJIM MpH

KOMHATHOM TCMIICPATYypPC OAHH YacC, JaJICC KIICTKH OTMbBIBAJIM HCCKOJBKO pa3 OT
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AHTUTEJT U PA3HOCWIIH MO JIyHKaM 96-TyHOUHOT0 KPYTJIOJOHHOTO TUIAHIIIETa, HA
CTOJIE.

Uepes 6 naHet KiIeTKH coOWpanu W3 JYHOK W HMCIOJIb30BAIM IS
UMMYHO(EHOTUITUYECKOTO aHAJIM3a ¢ MOMOIIBIO MPOTOYHOM mUTOMeTpuu. [
nerexmn T muM¢onmToB OBUTH UCTIONBF30BAHBI ClieAyOIIHe aHTuTena: anti-CD3-
eFluord50 (xnmon OKT3, eBioscience); anti-CD8-PC7 (xnon SFCI21Thy2D3,
Beckman Coulter, CIITIA); MA-043, meuensie Fitc.

[Tocne okpailiMBaHus KJIETKH OTMbIBAJIM U aHAJIM3UPOBAIIM HA ipubope BD
FACSARIA III. T-mumdoruter CD3+ MA-043+ B 0o0pasmax, moaBEprIIuXCs
uHkyOaimu ¢ MA-043  aHTuTEnaMu  HACTOSAIIETO  HM300PETCHUS, HE
00HAPYy KUBAIOTCS.

B 10 e Bpems B koHTpobHOM 00pasiie 6e3 qodaBiieHns anTuTena (“HOJTb-
KOHTPOJIb”), a Takxke ¢ J00aBICHHUEM TEPANEBTUUCCKAX AHTHUTENT PEMHUKEH
JETEKINS TBOWHBIX MO3UTUBHBIX T-muMdoruTos o mapkepam CD3+ MA-043+
COXPAHACTCA, YTO TOATBEPKAACT CHEHU(PUUCCKYIO SIUMHUHAINIO T-KIeTok
TRBV9+ npu no6asnenun antuten npotus TRBVO,

B nonmonHWTENbHOM HETAaTMBHOM KOHTpOJE, TAe BMecTo MA-043 anturten
HACTOAIIECTO W300pETEHUsA HCMOIb30BAIIMCh HEUUTOTOKCHUUECKUE AHTUTENA
npotuB CD6, nenesaa nonysnsaiusa CD3+CD6+ He MeHsu1ach MO CPaBHEHHUIO €
“HONB-KOHTPOJIEM . OTO YyKa3biBaeT, UTO HKPAHUPOBAHMS SIHUTONA HE
MCUCHHBIMU AHTUTEIaMHM Ha 6 J€Hb HE MPOUCXOJUT U TOATBEPKIACT
cnocobHocth MA-043  aHTUTEN SIUMUHHUPOBATH KieTKH, Hecymue TKP

cemerictea TRBVO.

Ilpumep 6. Ilonyuenue papmayeemuueckoii Komnouuuu, cooepicauieil
AHMUMENO COZNIACHO U300PemeHUI0

(DapMaHeBTI/ILIeCKYIO KOMITIO3UIHUIO IIOJIYy4Yalll CTaHJapTHBIMH MCTOAAMH,
KOTOPBIC U3BCCTHLI U3 YPOBHA TCXHUKU.

KommoneHTH (hapMarieBTHIecKkoi KOMIO3UIINY TTOKa3aHbl B Tabmmire 3.
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Tadmma 3. KoHueHTpauum KOMNOHEHTOB (apManeBTHUECKOIl

KOMIIO3HIINH
Komnonenr KoHnnentpanus
Antuteno MA-043 10-50 mr/mn
bydep murparasiii 10 MM g0 pH 6,0-7,0
XJIOpU1 HATPUS 50-150 MM
Caxapo3a, Tperanosa 0,3-0,5%
Bona nns uabekuuit 1o 1 mo.

Ilpumep 7. Habop, cooepxcamuili hapmayeemuueckyro KOMRO3IUUUIO C
anmumenamu

Jlist  Beimycka HaOOpPOB ¢ JeKapcTBEHHOW (opmol, comaepikamieit
KOMIO3UIHID ¢ aHtureaom MA-043, ¢dapmareBTHUeCKyl0 KOMIIO3HITHIO,
MOJYUYEHHYIO COTJIaCHO MpUMeEPY 6 3aranBarOT B aMITYJIbl WJIH IIMPHULIBI 00bEMOM
1 M1 B CTEpUJIBHBIX YCIOBUAX, MAPKUPYIOT U YIAKOBBIBAIOT B KOHTEHHEPHI U3
MJJACTUKOBOTO WJTM KAPTOHHOTO MaTepHaia.

Takske B KOHTCHHEP C aMITyJI0H BKJIAIbIBAOT HHCTPYKIIHEIO IO MPUMEHECHHIO.
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NEPEUEHL NOCNEJOBATEABHOCTEMR
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®opmyia uzo0peTeHust:

1. MoHOKJIOHAJTEHOE QHTHUTEIIO WM €r0 aHTUTCHCBI3BIBAIONIHIA (PparMeHT,
KOTOPBIE CTICTIM(UICCKH CBA3BIBAIOTCS ¢ yuacTkoM OeTa renu cemerictea TRBV-
9 T-kneTouHOro peuenTopa YeJOBEKAa, BKIIOYAIOIICE BapUaOEsbHBIA JOMEH
TSDKEJIOW 1ENMU, aMUHOKHUCJIOTHAs MOCIEA0BATEIbHOCTh KOTOPOrO MOKAa3aHa B
SEQ ID NO: 16 u BapuabenbHbIi JOMEH JIETKOW II€MH, aMHHOKHMCJIOTHAs
MoclieI0BaTeIbHOCTh KOoToporo nokazana B SEQ ID NO: 18.

2. MOHOKJIOHAIbHOE AHTUTEJIO MO M. |, KOTOPOE BKIIOUAET TAKENYIO LIEMb,
HUMEIOIIYI0 aMUHOKHUCIOTHYIO nocsieaoBatesibHocTh SEQ ID NO: 20, u serkyto
1IeTh, UMEIOIIYI0 aMMHOKHMCIIOTHYIO mocieaopatenbHocTs SEQ ID NO: 22.

3. MOHOKIOHAIPHOE aHTHUTEIO0 10 JodoMy u3 1. 1-2, kKoTtopoe
MpeACTaBAeT cOO0M moHopa3MepHoe anTuteno 1gG.

4. HyknerHOoBas KMCIIOTA, KOTOPasA KOJAUPYET TSHKENYIO 1EMb aHTUTENA UK
€r0 aHTUTEHCBA3BIBAIOIIUH (pparMeHT 1o modoMy U3 mil. 1-3, rae aHTUTENo WiIH
€r0 AaHTHTEHCBA3BIBAIOMNN (hPAarMEeHT CHEIU(UUECKHA CBA3BIBAIOTCSA ¢ YU4aCTKOM
oeta nienu cemeiictea TRBV9 T-penenropa uenoseka.

5. HyknenHoBas KuCa0Ta, KOTOpas KOJAUPYET JIETKYIO L€Mb aHTUTEIA WU
€r0 AaHTHTCHCBA3BIBAIONINN (hParMeHT 1o JIOOOMY |3 Tl 1-3, T1e aHTUTENO WK
€r0 AaHTHTEHCBA3BIBAIOMNN (hPAarMEeHT CHEIU(UUECKHA CBA3BIBAIOTCSA ¢ YU4aCTKOM
oeta nienu cemeiictea TRBV9 T-penenropa uenoseka.

6. DKCIIPECCHOHHBIN BEKTOP, COACPKALIMNA HYKIEMHOBYIO KUCJIOTY 11O 11. 4.

7. DKCIPECCUOHHBIN BEKTOP, COACPKALIMNA HYKIEMHOBYIO KUCJIOTY TIO 1I. 5.

8. Cnoco0 moyueHHs KJIECTKU-XO035MHA JJIS TOJIyYEHUA aHTUTENAa WK €ro
AHTUTCHCBS3BIBAIOIIETO (pparMeHTa Mo MoboMy 3 T.0. 1-3, BKITIOUAOIMHA
KOTpaHC(HOPMHUPOBAHME KIIETKH BEKTOPOM T10 1. 6 ¥ BEKTOPOM 10 T1. 7.

9. Knerka-xo3stiH a1 TOJy4YeHWs  aHTWATEIAa WM €TO
AHTUTCHCBS3BIBAIOIIETO (pparMeHTa mo jgodomy w3 mL.I. 1-3, comepkamas

HYKJICMHOBYIO KUCJIOTY TIO 1. 4 ¥ HYKJICMHOBYIO KUCJIOTY TIO M. 5.
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10. Cnoco® monyueHHss aHTUTENla WA €ro aHTHUIEeHCBA3BIBAIOIIETO
¢parmMeHTa 1Mo Jr0OoMy W3 Tl 1-3, 3aKIIOYANOMIMIiCS B KYJIBTHBHPOBAHHH
KJIETKH-X034MHA 10 M. 9 B KyJIbTYpaJbHOU CPEIE B YCIOBUAX, 00€CTIEUMBAIOIINX
MPOAYKIUIO YKA3aHHOTO aHTUTENA, C MOCIEAYIOIIUM BBIICICHUEM U OYUCTKOM
MOJYUYEHHOTO aHTUTENA.

11. ®apmaneBTrueckass KOMITO3UIUSA UIsi MPODUIAKTAKA WM JICUCHUS
3a00JICBaHUs WJIM HAPYIICHUS, OMOCPEAYEMOro y4acTKOM O€Ta e CEMEHCTRA
TRBVY T-knetouHoro penenTopa 4ejioBeKa, coAaepkalias B TEPareBTUUECKH
3 (PEKTHBHOM KOJMYECTBO aHTUTENIO WM €TO0 aHTHUTCHCBA3BIBAIONINNA (hparMeHT
no mobomy u3 mn. 1-3, B coueTaHWH C OJHHUM HJIM HECKOJbKUMH
(hapMareBTHUECKH MPUEMIIEMBIMH SKCITATTHEHTAMH.

12. ®apmaiieBTrueckas koMno3unusa o 1. 11, rae ykazanHeie 3a00eBaHue
WM HApYIICHUE BHIOMPAIOT W3 TPYNNbl: AHKWJIO3UPYIOIIMI CHOHAWINT,
neauakus, T-KIeTouHbIH Jieliko3, T-kinerounas muMdpoma.

13. ®dapmaneBTHUeCcKass KOMIO3UIUSA I MPOMUIAKTHKA WIH JICUCHUS
3a00JIcBaHUsI WJIM HAPYUIEHUA, OMOCpeAyeMoro T-KJIETOYHBIM PEUENTOPOM
yeaoBeKka, HecymmMm Oera uenb cemeiictea TRBV9, coxpepxkamas B
TepaneBTHUECKH  3(PPEKTUBHOM  KOJNMYECTBE  QHTHTEIO0 WA €T0
AHTUTCHCBS3BIBAIOIIHHI (PparMeHT 1mo moboMy u3 mi. 1-3 u, Mo MeHbIeH Mepe,
JPYTO€ TEPANEBTUUCCKN aKTUBHOE COCTMHEHUE B TePANeBTHIECKA 3(PHEKTUBHOM
KOJIMYECTBE.

14. ®apmaiieBTHUECKAsA KOMITO3UIMA 10 1. 13, rae yka3aHHble 3a00J€BaHNE
WM HApYIICHUE BHIOMPAIOT W3 TPYNNbl: AHKWJIO3UPYIOIIMI CHOHAWINT,
neauakus, T-KIeTouHbIH Jieliko3, T-kinerounas muMdpoma.

15. ®apmarnieBTryeckas KOMMNO3UIMA 1Mo modomy m3 ni. 13-14, rae apyroe
TEPANECBTUUECKN AKTUBHOE COCIMHEHUE BBIOMPAIOT W3 MAJIOH MOJIEKYJIbI,
AHTUTEJIA UK CTEPOUTHBIX TOPMOHOB.,

16. Cnoco® mHruOMpoBaHUs OMOJIOTHYECKON aKTHBHOCTH T-KJIETOYHOTO

peuentopa, 6eTa 1enb KoToporo oTHocutesa k cemerictey TRBVO, y cyOnbekra,
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HYXJAIOIIECTOCA B TAKOM WHTMOMPOBAHUU, BKJIIOUAIOIINN BBEJACHUE CYOBEKTY
3 (PEKTUBHOTO KOJWYECTBA AaHTUTENA WM €r0 AHTHTECHCBI3BIBAIOIIETO
¢dbparmeHnTa o ar060My U3 IL.I. 1-3.

17. Cnoco6 nedenus 3ad0jeBaHus WKW HAPYIIEHHUA, omocpeaoBaHnHoro T-
KJICTOUHBIM PELENTOPOM 4YeIOBEKa, HecyluM Oeta uenb cemerictea TRBVO,
BKJTFOUAIOIINI BBEICHUE CYOBEKTY, HYKIAOMIEMYCS B TAKOM JICUCHUH, aHTUTENA
WM €r0 aHTUTCHCBA3bIBAfOMIETo (QparmMenTta mo mobomy w3 mm. 1-3 wom
(hapmareBTHUECKOW KOMTIO3UIMH 10 Jrodomy u3 . 11-15 B TepanmeBTrueckn
3 PEKTUBHOM KOJIMUECTBE

18. Cnoco0 neuenuss 3abojeBaHWs WM HapylieHus no n. 17, rae
3a00JIcBaHUE WM HAPYLIEHWE BHIOPAHO W3 TPYNIbl. AHKUJIO3UPYIOIIUMA
CIIOHIWJTUT, TIenaKus, T-KiIeTouHbIH Jetiko3, T-kimerounas mumdoma.

19. llpuMeHeHne aHTUTENA WA €TO aHTUTCHCBA3BIBAIOMIECTO (hparMeHTa 1o
mo6oMy U3 . 1-3 wim papManeBTHISCKON KOMITO3HITAN 110 JIFoOomy w3 . 11-
15 ans neyeHua y cyObekTa, Hy K JAr0IIErocs B TAKOM JICUCHUH, 3a00JI€BaHUA WU
HapylIEHUsA, OonocpenyemMoro T-KJIETOYHBIM PELENTOPOM UEJIOBEKA, HECYIIUM
oeta ienb cemeiictea TRBVO.,

20. ITpumenenne mo mn. 19, rme 3aboneBaHue BBHIOPAHO W3 TPYIIIIHL:
AHKWIO3WPYIOIIUN CIOHAWINT, LEIUaKus, -KIEeTOYHbINA JIeiko3, T-kneTouHas

aumMboma.
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