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OITYXOJIEBBIX KJIETOK, KOTOPBIE MOTYT OBITH MCIIOJNB30BAHBI B BAKIIMHHBIX KOMIIO3UIUAX JUTS BBI3BIBAHUS
MIPOTUBOOITYXOJIEBBIX HMMYHHBIX OTBETOB.
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HOBBIII METOJ HMMYHOTEPAIINU HECKOJIBKIX BHJIOB OIIYXOJIEN, TAKHX
KAK PAK JIETKOI'O, BKIIFOYAS HMPJI

Hacrosimmee n3o0peTenne OTHOCHTCS K MENTHAAaM, HYKJIEHHOBBIM KHCIIOTaM U KJIETKaM JUJIsl IIpUMe-
HEHMs B UMMYHOTEPANEeBTUYECKUX MeTozax. B yacTHOCTH, HacToslee H300peTeHne OTHOCUTCS K
UMMy HoTepanun paka. Hactosimee n3o0peTeHne OTHOCUTCS Aaliee K OIMyX 0JI€aCCOLIMMPOBAHHBIM LU~
TOTOKCHUYECKHUM MenTuaHbIM srrtonaM T-kierok (L[TJI), B oTaenbHOCTH WM B KOMOMHAIIMY C APY-
T'MMH OITyXO0JIEACCOLMMPOBAHHBIMHU MENTUIAMH, KOTOPbIE CIyXKaT B KAUeCTBE aKTHUBHBIX (papmares-
TUYECKUX UHTPEANEHTOB BAKLIMHHBIX KOMIO3ULIMN, CTUMYJHUPYIOLUX IPOTUBONYXOJIEBbIE HMMYH-
Hble oTBeThl. HacTosiee n3oOpereHne 0THOCUTCS K 67 HOBBIM MENTUAHBIM MOCIE0BATENIbHOCTIM
U UX BapuaHTtaMm, oOpa3oBaHHbIM u3 Mojekya HLA knacca I u HLA knacca Il uenoBedeckux omyxo-
JIeBBIX KJIETOK, KOTOPbIE MOTYT OBITh MCIOJb30BAHbBI B BAKIIMHHBIX KOMITO3HLMUSX AJISI BHI3BIBAHHS

IMPOTUBOONTYXOJIEBBIX UMMYHHBIX OTBETOB.

YpoBeHb TeXHUKH

Pak nerkoro siBiseTcs Hanbosee 4acTol MPUYUHONH CMEPTHOCTH OT paka KakK Cpeny My KYHUH, TaK U
cpenu skeHIUH. Pak Jierkoro npeacrasisier co0oi Hanbosee pacrpoCTPAaHEHHBIH BUI paka B MUPE,
KaK 0 4aCTOTe BOZHUKHOBEHUs, TaK U MO YpoBHIO cMepTHOCTH. Ha 2008 ron mpuxoaurcs 1,61 mun-
JIMOHA HOBBIX ciy4daeB U 1,38 MWIIMOHA cMepTei B CBsI3U ¢ pakoM Jierkoro. Haubonee BbicOkHe

nokazarenu 3agpuxkcuposanbl B EBporie u CeBepHoii AMepuHKe.

Haunnas ¢ 1987 rona, oT paka JIerkux €KerofH0 yMHUPAIO OOJbLIE )KEeHIIHH, YeM OT paka MOJIOUHOU
skene3bl. Yucno cMmepTteit cpenu MyKUMH 3Ha4YUMO CHIDKanoch B nepuoa ¢ 1991 nmo 2003 rr., npu-
MepHO Ha 1,9% exerogHo. CMEpTHOCTD OT paka JIETKUX CPEIU JKEHIIMH COXPAHSETCS Ha HEU3MEH-
HOM YpOBHE I0CJI€ MPOAOKUTENBHOIO POCTa Ha MPOTSKEHUN HECKOJIbKUX AecsaTuieTuil. JlaHHbie
TEHIEHIIUH N0 CMEPTHOCTU OT paka JIETKUX OTPakaloT CHIDKEHUE YUCIA KypsLIUX Ha MPOTSKEHUU

nociaenuux 30 ner.

Cornacno nanneiM HarmonaneHoro mHctutyTa paka (National cancer institute, NCI) B 2013 r. B
CIIIA 6bu10 3apeructpupoBano npudmm3uTeNbHo 230.000 HOBBIX CiTy4aeB 3a00JIeBaHUS PAKOM JieT-

koro u 160.000 cMepTenbHBIX HCXOAOB OT HETrO.

B nensix neveHust pak Jerkoro KIMHUYECKH Kiaccuuuupyercs: Ha MenkokieTouHbli (13%, MPJI) u

HeMmenKokieTouHbIi (87%, HMPJI). [IporHo3 npu 3ToM 00bIMHO HeyTemuTeNeH. M3 Bcex manneHToB
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rocJie MOCTAHOBKU TMarHo3a paka JIErkoro B TeueHue S jeT BbbkuBaeT 15%. Jluarsos craBuTcs 3a-
YacTyI0 YK€ BO BpeMs mo3Hel craanu 3abonesanus. Ha momenT oOHapyskerus IV cranus 3abomne-

BaHus Habmomaercst B 30-40% Bcex cnmydaes HMPJI u 60% MPJL

Bun nedenus onpenensercst THNIOM (MENKOKJIETOYHBIN WIIM HEMEIKOKJIETOYHBIN) U CTaAuel pako-
BOr0 3200JIEBaHUS U BKJIIOYAIOT XUPYPrHUECKOE BMEIIATENBCTBO, JIYUEBYIO TEPAINUI0, XUMHOTEpPa-
IO, & TAK)Ke OMOJIOTHUECKYIO HAIPaBIEHHYIO (TAPreTHYIO ) TEPAITNIO, TAKUMHU ITpernapaTamMu Kak Oe-
Ba3yMad (AVASTIN®) u sprotnaud (TARCEVA®). Jlns 10KamIM30BaHHOTO BUAA pPaka B Kade-
CTBE Tepanuu oObIMHO BhIOMpaeTcs onepauus. [locnenHue ucciaenoBanus yKas3bIBalOT Ha TO, YTO BbI-
JKUBAEMOCTb IIPU HEMEJIKOKJIETOUHOM paKe JIETKUX PaHHeH CTaJiuU yIy4lLIaeTcs, €ClU 3a Onepanuen
crenyer xuMmuoTepanus. Tak kak Ha MOMEHT CBOero oOHapy:keHHs 3a00yieBaHIe OOBIMHO yXKe pac-
IIPOCTPAHEHO, YaCTO UCIIOJIb3YIOTCs JIyueBasl Tepanusi U XMMUOTEpaIusi, HHOTZIa B COYETAHUH C OIle-
pauueil. XuMuoTepanus B OTAEIbHOCTH WJIK B COUETAHUU C JIyY€BOU Tepanuei sBIsSeTCs] CTaHAapT-
HBIM JIEYEHHEM, BBHIOMPAEMbIM JJISI MEJIKOKJIETOYHOTO paKa JIETKHX, IPU JAaHHOW CXeMe JIeUeHUs
OOJNBIION POLIEHT MALMEHTOB UCIBITHIBAET PEMUCCHIO, KOTOPAsi B HEKOTOPBIX CIIy4yasix ObIBAaeT Mpo-

NOJIKATEIbHOM.

OpHOroau4YHasi OTHOCUTENIbHAS BbDKUBAEMOCTh ISl MALMEHTOB, OOJBHBIX PAKOM JIETKUX, CJIeTKa
BO3pocia ¢ 37% B 1975-1979 rr. no 42% B 2002 roay, BO MHOTOM OJiaroziapsi yCOBEPIIEHCTBOBAHUSIM
B XUPYPIUYECKON TEXHUKE M KOMOUHUPOBAHHBIM Criocobam jieueHusi. OqHAKO S-JeTHUH CPOK BbI-
JKUBAEMOCTH JJIsl BCEX CTaAuil B MEJIOM COCTaBWJI JHIb 16%. [IponeHT BbDKMBAEMOCTH IS BCEX
ciy4aeB, OOHapy KMBaeMbIX, KOraa 3a00JieBaHNe BCe €lle JIOKAJTM30BaHO, CocTaBisieT 49%; OmHAKO

TOJBKO 16% BCex ciydaeB paka JISTKUX AUATHOCTUPYIOTCS HAa 3TOW paHHEH CTaJuH.

HecmoTpst Ha onmcaHHOE BBIIE O CHUX MOP CYLIECTBYET MOTPEOHOCTh B HOBOM, 3()()EKTUBHOM U
6e3omacHOM criocobe JieueHns Ui TAKUX BHZIOB paka, KaK Pak JITKOTO, B YaCTHOCTU HEMEJIKOKJIe-
tTouHoro paka jierkoro (HMPJI), paka sxenyaka u omyxoJieBbIX 3a00J€BaHNN MO3ra Pa3JIMdHbIX (e-
HOTHUIIOB, KOTOPbIE YIy4IIain Obl CAMOYYBCTBHE MALIIEHTOB 03 Upe3MEePHOr0 MPUMEHEHHST X IMHO-
TEPANeBTHUECKUX CPEACTB HJIN JPYTUX BEIIECTB, KOTOPBIE MOTYT BBI3bIBATH TSIKEJNbIe TOOOUHBIE 3(-

(eKThI.

B HacTosmem n300peTeHnH UCIOIb30BAHBI MENTHBI, KOTOPbIE CTUMYJIHPYIOT HMMYHHYIO CHCTEMY
MAIMEHTA U BBIMOJHSIOT (PYHKLHIO MPOTHBOOIYXOJIEBBIX MPENAapaToB HEMHBA3UBHOI'O CIIOCO0a BO3-

NEeHCTBUS.



KpaTtkoe u3/10:KeHne CyImHOCTH H300peTeHHsI

B nepBoM acniekte HacTOSIIEro H300peTeHHsI OTHOCUTCS K TETITHUAY, BKIIOYAOIEMY aMHHOKHUCIIOT-
HYIO TIOCJIeIOBATeNIbHOCTD, BhIOpanHyto u3 rpymnmbl ¢ SEQ ID NO 1 no SEQ ID NO 65 u ¢ SEQ ID
NO 76 mo SEQ ID NO 84 u SEQ ID NO 92, unu ero BapuaHT, KOTOPBIH o MeHbLuel Mepe Ha 80%,
NPEANOYTUTENBHO, IO MeHbIIeH Mepe Ha 90% romonoruyeH (MpennoYTHTENbHO, 110 MEHbIIEH Mepe
Ha 80% wmu o MeHbLieit Mepe Ha 90% unentuden) nocnenosarenbHocTH ¢ SEQ ID NO 1 mo SEQ
ID NO 65 u ¢ SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID NO 92, rae yka3aHHbIl BapUaHT UHIY-
upyeT T-KJIeTOUHYIO NePEeKPECTHYIO PEAKLIUIO C YKa3aHHBIM NENTHUIOM, WIH €T0 (apMalieBTHUECKU

npuemiieMas COoJib, ric YKasaHHbeI MENTU HE SIBJISICTCS MOJUNENTHIOM ITOJIHOMN JIJIMHBIL.

Hacrosimee nzo0perenue nanee OTHOCUTCS K MENTUAY IO HACTOSILIEMY H300pPETEeHUIO, BKIIFOUAO-
IeMy HOCIIeI0BaTEeNbHOCTD, KoTopas Beibupaercs us rpynmnsl ¢ SEQ ID NO 1 nmo SEQ ID NO 65 u
¢ SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID NO 92 unu ux BapuaHta, KOTOPbIi 10 MEHbLIEH Mepe
Ha 80%, MpeanoYTUTENbHO, MO0 MeHblel Mepe Ha 90% roMosioruyeH (MpeanoyTUTENbHO, 10 MEHb-
el mepe Ha 80% unu no MeHbluel Mepe Ha 90% upeHTuueH) nocnenosatenbHocT ¢ SEQ ID NO
1 mo SEQ ID NO 65 u SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID NO 92, rne yka3aHHbIH eNTHA
WM ero BapUaHT UMeET OOLIyIo IIuHY B ciydae nocienoBatensHoct ¢ SEQ ID NO 1 mo SEQ ID
NO 65 u ¢ SEQ ID NO 78 mo SEQ ID NO 84 u SEQ ID NO 92, cocransromyro 8 — 100, mpeamno-
yrutenbHo 8 — 30 u, Haubosee Npenno4YTUTEIHbHO, 8 — 14 aMuHOKHUCIOT, U B ciydae SEQ ID NO 76
u 77, cocrapysiromyo 12 — 100, npennoururenpHo 12 — 30, u, Hauboee npeano4YTuTeapHo, 12 — 18

AMUHOKHUCJIOT.

B nocnenyromux Tabiumax mpencTaBieHbl MENTHIbI B COOTBETCTBUHU C HACTOSIIUM U300pETEHUEM,
cootBetcrByromue uM SEQ ID NO; u noTeHIHanbHbie HCXOIHbIE OJIKH 1JIsl TAaHHBIX MMeNTUAOB. Bee
nenTuabl, npeacrasieHHbie B Tabmunax la, 1b u lc, cBssbiBatores ¢ amnenem HLA A*02, menTuabt
u3 Tabmuus! 1d cesspBarores ¢ amensimu HLA-DR. ITentunet B Tabnuue 1¢ npurogHel, KpoMe TOro,

IUTSL IOCTAHOBKH AMArHO3a W/HJTH JIEYEHUS paKa JKeJyiKa W/WIH TITHO0IaCTOMBL

IMenruner 11 knacca B Tabnune 1d npuromHel, KpoMe TOTO, AJIst TOCTAHOBKHU TUATHO3A W/ WITH JIEYSHHST
pakxa skeJlyIka U IPYTUX BUIOB PAKOBBIX 3a00JI€BAHUI, MTPU KOTOPBIX U30BITOYHO 3KCIIPECCUPYIOTCS

unu npeseHtupyroress MMP12 unu POSTN.
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Takum oOpas3oM, HacTosilee M300pETEHHE OTHOCHUTCS,, B YaCTHOCTH, K MENTHAY IO HACTOSIIEMY
N300peTEeHNIO, BKIIIOYAIOIIEMY MOCIeAOBaTeNbHOCTh B cooTBeTCTBHH ¢ SEQ ID NO 76 unu ero Ba-
pHaHTy, KOTOPBIN 1O MeHblIel Mepe Ha 80%, MpeAnoYTUTENbHO, IO MeHblIelH Mepe Ha 90% romo-
JoruyeH (PennouTUTENBHO, 10 MeHbInel Mepe Ha 80% wiu o MeHbIeit Mepe Ha 90% uaeHTH4YeH)
SEQ ID NO 76, rne yka3aHHbIH MENTHUA WX €r0 BapUaHT obyagaet oOmeit IITMHON, COCTaBJISIOIIeH
12 — 100, npepnoururensHo 12 — 30 u, Hanbonee npegnoururensHo, 12 — 18 amunokucnor. Hacro-
slee N300peTeHrne OTHOCUTCS B YACTHOCTH K MENTUAY IO HACTOSIIEMY H300PETEHHUIO, COCTOSIIEMY

13 mocnienoBaTenbHOCTH B cooTBeTcTBUM ¢ SEQ ID NO 76.

Hacrosimee n3o0pereHne OTHOCUTCS TakXKe B YACTHOCTH K MENTHY M0 HACTOALIEMY H300pETeHHIO,
BKJIFOUAKOLIIEMY TOcae0BaTenbHOCTh B cooTBeTcTBUU ¢ SEQ ID NO 77 unu ero BapuaHTy, KOTOPbIT
1o MeHblel mepe Ha 80%, mpeanouTUTeNIbHO, IO MeHbInel Mepe Ha 90% romosorudex (mpearno-
YTUTENBHO, 110 MeHbIel Mepe Ha 80% wmnu no MeHbiueil Mmepe Ha 90% unentuuex) SEQ ID NO 77,
r7ie YKa3aHHBIN NEeNTHA UK €ro BapuaHT o0j1agaet oluiei AmuHoM, coctasisitomnei 12 — 100, npen-
noututenbHo 12 — 30 u, HanGonee npeanouTurensHo, 12 — 18 amuHokucnor. Hacrosimee nzoopere-
HHE OTHOCHTCS] B YACTHOCTH K MENTHU/Y MO HACTOAIIEMY H300PETEHHUIO, COCTOSLIEMY U3 TIOCIIeN0Ba-

TeNbHOCTH B cooTBeTcTBUU ¢ SEQ ID NO 77.

Taoauua la: [TenTuasl HaCTOSIIErO H300pETEHHS

SEQ ID Hcxonnsbiii(e)

NO: Kon nentuna [TocnenoBatenbHOCTh | Oenok (Oenkm)

1 ABCA13-001 ILFEINPKL ABCA13

2 MMP12-003 KIQEMQHFL MMP12

3 ABCA13-002 ALDENLHQL ABCA13

4 DST-001 NLIEKSIYL DST

5 MXRAS-001 TLSSIKVEV MXRAS

6 DST-002 KLDETNNTL DST

7 CDK4-001 TLWYRAPEV CDK4/ CDK6
HNRNPHI1,

8 HNRNPH-001 SMSGYDQVL HNRNPH2

9 TANC2-001 ALMDKEGLTAL TANC2

10 RNF213-001 VLSVVEVTL RNF213

11 SLC34A2-001 VLLPVEVATHYL SLC34A2
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12 SMYD3-001 SLIEDLILL SMYD3
AKRICI,

13 AKR-001 YLIHFPVSV AKRIC2

14 RCN1-001 FQYDHEAFL RCN1,RCN3

15 TL8-001 KLAVALLAA IL8

16 P2RY6-001 TVIGFLLPFA P2RY6

17 HUWE1-001 RLLGPSAAADILQL |HUWEI

18 VCAN-001 TLYPHTSQV VCAN

19 DROSHA-001 AVVEFLTSV DROSHA

20 VCAN-002 ALVDHTPYL VCAN

21 PLEKHAS8-001 |AILDTLYEV PLEKHAS

22 ACACA-001 FLIPIYHQV ACACA

23 ITGA11-001 FLHHLEIEL ITGA11

24 COL12A1-002  |FLVDGSWSV COLI12A1

25 ELANE-001 GLYPDAFAPV ELANE

26 SERPINB3-001 |KLFGEKTYL SERPINB3

27 KIF26B-001 TVAEVIQSV KIF26B

28 ANKH-001 SISDVIAQV ANKH

29 NXF1-001 RLEEDDGDVAM  |NXF1

30 RGS4-001 KIYNEFISV RGS4

31 GFPT2-001 AIDGNNHEV GFPT2

32 CERC-001 KLSWDLIYL CERCAM

33 GALNT2-001 ALLRTVVSV GALNT2

34 HNRNPM-001 | ALGAGIERM HNRNPM

35 BNC1-001 VLFPNLKTV BNCl1

36 FKBP10-001 TLVAIVVGV FKBP10
FZD1, FZD2,

37 FZD-001 VLAPLFVYL FZD7
ATP2A1,

38 ATP-001 SLHFLILYV ATP2A2

39 LAMC2-001 RLLDSVSRL LAMC2

40 MXRA5-002 GLTDNIHLV MXRAS5




HSPA?2,
41 HSP-002 SILTIEDGIFEV HSPAS
42 VPS13B-001 SLWGGDVVL VPS13B
43 CSE1-001 ALFPHLLQPV CSEIL
44 DPYSL4-001 NLLAEIHGV DPYSL4
45 SEC61G-001 AIMGFIGFFV SEC61G
46 ORMDL1-002 TLTNIIHNL ORMDLI
47 PCNXL3-001 GVLENIFGV PCNXL3
48 SNRNP20-001 | GLIEIISNA SNRNP200

Ta6nauua 1b: [lononHuTe bHbIE TENTH/IBI HACTOSIIETO N300peTeH s

SEQ ID Hcxonubrii(e)
NO: Kon mentuna [TocnenoBaTteabHOCTh | OesoK (Oenkn)
49 SAMSNI1-001 RLLJAAENFL SAMSNI1

50 STAT2-001 SLLPVDIRQYL STAT2

51 CNOT1-001 YLAPFLRNV CNOTI

52 SHMT2-001 ALLERGYSL SHMT2

53 JUNB-001 YLPHAPPFA JUNB

54 TACC3-001 KLVEFDFLGA TACC3

55 CNOT1-002 SLADFMQEV CNOT1

56 RADS54B-001 SLYKGLLSV RAD54B

57 EEF2-002 GLAEDIDKGEV EEF2

58 CCNA2-001 SLIDADPYL CCNA2

59 NET1-001 ILVSWLPRL NETI1

60 Cllorf24-001 VVDKTLLLV Cllorf24

61 RCC1-001 TLISRLPAV RCCI1

62 MAGEF1-001 ILFPDIIARA MAGEF1

63 NCAPD2-001 SLAGDVALQQL NCAPD2

64 C120rf44-001 AMLAVLHTV C12orf44

65 HERC4-001 KVLEILHRV HERC4
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Taoauna 1c: JlononHUTENbHBIE IENTHBI, KOTOPBIE TAK)KE B U30BITKE SKCIIPECCUPYIOTCS KIIETKAMHU

rTHO0JIACTOMBI H/HUTH PaKa »Key aKa

SEQ ID Hcxonnsrii(e)
NO: Kon mentuna ITocnenoBatenbHOCTh | Oenok (Oenkn)
66 IGF2BP3-001 KIQEILTQV IGF2BP3

67 CDC6-001 ILQDRLNQV CDC6

68 FAP-003 YVYQNNIYL FAP

69 WNTS5A-001 AMSSKFFLV WNTSA

70 TPX2-001 KILEDVVGV TPX2

71 HMMR-001 KLLEYIEEI HMMR

72 ADAMB-001 KLLTEVHAA ADAMS

73 COL6A3-002 FLLDGSANV COLG6A3

74 THY1-001 SLLAQNTSWLL THY1

75 DIO2-001 ALYDSVILL DIO2

Ta6auua 1d: ITentuas no nsobperennro MHC 11 knacca

SEQ ID Ucxonubrii(e)
NO: Kon nentuna [TocnenoBaTenbHOCTh Oenok (Oenkn)
76 MMP12-002 INNYTPDMNREDVDYAIR | MMP12

77 POSTN-002 TNGVIHVVDKLLYPADT |[POSTN

Taoauua le: JIpyrue mpeanovTUTeNbHbIE TENTHABI 10 HACTOSIEMY M300PETeHHUIO, TPEACTaBICH-

Hble B U30BITKE TAKKE B APYIrux BUAA pakKa

SEQ ID IMocnenosareb- Hcxonnsriii(e) Oenok
NO: Kon nentuna HOCTb (6enxm)

78 SLI-001 SLYDNQITTV SLIT1, SLIT2

79 TLX3-001 SLAPAGVIRV TLX3

80 CEP192-001 SLFGNSGILENV | CEP192

81 ANKS1A-001 ALYGRLEVV ANKSITA

82 CEP250-002 ALWEKNTHL CEP250

83 MDNI1-001 ALANQKLYSV MDNI1

84 OLFM1-001 ILMGTELTQV OLFM1

92 NEFH-001 HLLEDIAHV NEFH
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Taoauna 1f: J[pyrue nentuabl o HACTOSIEMY H300PETEHHIO, TIPEICTABICHHBIE B U30BITKE TAKKE B

APYruX BUAA paka

SEQ ID ITocnenosareb- Hcxonnsriii(e) Oenok
NO: Kon nentuna HOCTb (6enxm)

85 BUBI1B-001 KIVDFSYSV BUBIB

86 PI4KA-001 AMATESILHFA PI4KA

87 AURKB-001 RVLPPSALQSV AURKB

88 SLC3A2-001 SLLESNKDLLL SLC3A2

89 IFT81-001 ALASVIKEL IFT81

90 COG4-001 SLVAVELEKV COG4

91 NCBP1-001 AMFENFVSV NCBP1

Hacrosiee nzobperenue, 6onee TOro, OTHOCHTCS K MENTUAAM B COOTBETCTBUH C HACTOSILIIUM H300-
peTeHneM, UMEIOIINM CITIOCOOHOCTh CBSI3bIBATHCS C MOJIEKYJIOH INIABHOTO KOMIUIEKCa MMCTOCOBME-

crumoctu yenoseka (MHC) I wn 11 knacca.

Hacrositiee nzoOpereHue najee OTHOCUTCS K MENTHAAM B COOTBETCTBUU C HACTOSIIUM H300peTe-
HUEM, T7le YKa3aHHbIE TIEMTU/IbI COCTOSIT UJTH COCTOSIT, IO CYLIECTBY, U3 AMHUHOKHCJIOTHON MOCHIE0-
BarenbHOCTH ¢ SEQ ID NO 1 mo SEQ ID NO 65 u ¢ SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID
NO 92.

Hacrosimee I/1306peTeHI/Ie JaJjic€ OTHOCHUTCA K nentujgaM B COOTBETCTBHH C HACTOALINM H306peTe-

HUEM, I'1€ YKaSaHHbeI NnenTung MOI[I/I(bI/ILII/IpOBaH W/WJIH BKJIFOYAET HEIICTITUAHBIC CBA3H.

Hacrosimiee nzoOpereHue najgee OTHOCHTCS K MENTHAAM B COOTBETCTBUU C HACTOSIIMM H300peTe-
HUEM, ITIe YKa3aHHBIA MEeNTH]| SIBJISIETCS YaCThIO CIIUTOTO OejiKa, B YaCTHOCTU CIIUTOTO ¢ N-TepMHU-
HabHBIMU amuHOkucioTamu HLA-DR anTHreH-acconuupoBaHHON wHBapuaHTHOW weru (i), wimu
CJIUTOTO C AHTUTEJIOM (WJIH BCTPOSHHBIN B TIOCJIEIOBATEIBHOCTD ), TAKMUM KaK, HATIPUMEP, AHTUTEJIOM,

CHeI_II/I(l)I/ILIHbIM K JCHAPUTHBIM KJICTKaM.

Hacrosimmee n3o0peTenne nanee OTHOCHTCS K HYKJIEHHOBOM KHCIIOTE, KOAUPYIOLIEH MenTUabI B CO-

OTBE€TCTBHH C HACTOAIIUM I/1306peTeHI/IeM.
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Hacrosmee I/1306peTeHI/Ie JaJjic€ OTHOCHUTCA K HYKHGHHOBOﬁ KHUCJIOTE B COOTBECTCTBUU C HACTOAINM

uszobperenmnem, koropas sisisiercst JIHK, k/IHK, ITHK, PHK unn nx koMOMHALUSIMU.

Hacrosiee n300pereHre nanee OTHOCUTCS K BEKTOPY SKCIPECCUH, CIIOCOOHOMY 3KCIPECCUPOBATh

HYKJIEHHOBYIO KHCJIOTY B COOTBETCTBUH C HACTOSIIIUM H300pETEHUEM.

HaCToleuee I/1306peTeHI/Ie AAJIEC OTHOCHUTCA K NENTUAY B COOTBETCTBUU C HACTOALLIUM I/1306peTeHI/IeM,
K HYKJ'IGI/IHOBOI\/'I KHCJIOTEC B COOTBETCTBHUU C HACTOAIINM I/1306pe’TeHI/IeM HJIU K BEKTOPY SKCIIPECCHUU B

COOTBCTCTBHH C HACTOAIIIUM I/1306peTeHI/IeM AJIsI IPUMEHCHUS B MCAULIUHE.

Hacrosmee H306pereHHe AaJIC€ OTHOCUTCA K aHTHUTECIIaM B COOTBCTCTBUU C HACTOAILIHNM 1/1306peTe-

HHUEM U criocodam ux MOJIYYCHUS.

Hacrosituee nzo0perenue nanee otHocutces kK T-kietounsim perenrropam (TKP), B wacTHOCTH K pac-

TBOpHMbIM TKP, B COOTBETCTBHM C HACTOSIITM U300pETEHNEM U CIIOCO0AM UX TTOJyYEeHHUS.

Hacrosinee H306peTeHI/Ie AaJic€ OTHOCUTCsA K KIICTKC-XO35HHY, BKJIFOYAIOIIIEH HYKJIEMHOBYIO KHUC-

JIOTY B COOTBETCTBHU C HACTOALIUM I/ISO6pCTeHI/IeM HJIN BEKTOP SKCIPECCHUN, OITH CAaHHBIN paHee.

Hacrosimee I/1306peTeHI/Ie Aajie€ OTHOCUTCA K KIIETKE-XO3AHMHY B COOTBETCTBUU C HACTOALIUM HU300-

pETEeHHEM, KOTOpas SABJISIETCS aHTUTEH-TIPE3CHTUPYIOIIEH KJIETKOM.

Hacrosmee I/1306peTeHI/Ie Aajle€ OTHOCUTCA K KIIETKE-XO3AHMHY B COOTBETCTBUU C HACTOALUM HU300-

peTeHueM, I7ie aHTUIeH-NIPE3EHTUPYIOINAst KIIETKA SIBJIAE€TCS JEHAPUTHOMN KIIETKOM.

Hacrosimee n3o0perenue najgee OTHOCUTCS K CIIOCOOY MOJTyUeHHs! ENTHA B COOTBETCTBHH C HACTO-
SIIIAM M300pEeTeHHUEM, MTPUUYEM CITOCOO BKJIFOYAET KYJIBTUBAIUIO KJIIETKH-XO35TMHA B COOTBETCTBUH C
HACTOSAILINM U300pETEeHUEM W BBIIEJCHHE TeNnTHAa U3 KJIETKH-XO3SMHA WJIA €ro KYJIbTYPaJbHON

cpenblL.

Hacrosimee nzo0peTenne nanee OTHOCHTCS K CIIOCO0Y MOJTyUeHUs] aKTHBUPOBAHHBIX LIUTOTOKCHYE-
ckux T-mamdonuros (L[TJI) in vitro, npudem cniocob Bkirouaet koHtakrtuposanue LITJI in vitro ¢

Harpy>k€HHbIMU aHTUTreHOM Mojsekyjamu denosedeckoro MHC I unm II knacca, sxkcnpeccupoBaH-
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HBIMH HA NMOBEPXHOCTH MOAXOASAIEN aHTUTEHIIPE3CHTUPYIOLIEH KJIETKH HA IEPUOJ BPEMEHHU, 1OCTa-
TOYHOTO JIJIs1 aKTUBALIUH aHTHIeH-criernduaeckinM oopazom ykazanHbIx L[TJI, roe ykasaHHbIN aHTH-

TeH SIBIIAETCS JIF0OBIM NenTua0M B COOTBETCTBUU C HACTOALIUM I/1306peTeHI/IeM.

Hacrosiee n3o0pereHue nanee OTHOCUTCS K CIIOCOOyY B COOTBETCTBUU € HACTOSILITIM H300peTeHHEM,
rae antured HarpyskeH Ha monekyael MHC I unm II knacca, skcripeccupoBaHHBbIE Ha TTOBEPXHOCTH
MOAXOASIEH aHTUTEHIIPE3EHTUPYIOIEH KIETKU MPU KOHTAKTUPOBAHUM JOCTATOYHOIO KOJIUYECTBA

AHTUI€HA C AHTUTEHIIPE3EHTUPYIOLIEN KIETKOU.

Hacrosimee nso0perenue nanee OTHOCUTCS K CITOCOOY B COOTBETCTBUU C HACTOSILITUM U300peTEHUEM,
I7l€ AHTUT€HITPE3EHTUPYIOIAst KJIETKA BKJIFOUAET BEKTOP IKCIPECCHUHU, CTIOCOOHBIHN SKCIPEeCCUPOBaTh
yKa3aHHbIN nentuj, coaepkauuii nocaenosareabHocTh ¢ SEQ ID No. 1 mo SEQ ID No. 92, npen-
MOUYTUTENBHO conepskamuii nocnenosaresbHoctu ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID
No. 76 no SEQ ID No. 84 u SEQ ID No. 92 unu yka3zaHHbIi BApUaHT aMUHOKHCJIOTHOM ITOCJIE€A0Ba-

TCJIBbHOCTH.

Hacrosimee n3obperenne nanee OTHOCUTCSI K aKTUBHPOBAHHBIM LIUTOTOKCHUECKHM T-mumdonuram
(LITJI), monmy4eHHBIM CLIOCOOOM B COOTBETCTBUU C HACTOSILIIM U300peTEHHEM, KOTOPBIE CEIEKTHBHO
PACIO3HAIOT KJIETKY, KOTOpask abeppaHTHO 3KCIPECCHPYET MOJUIENTHA, BKIIOYAOIINNA aMUHOKHUC-

JIOTHYIO OCJIEA0OBATCIIBHOCTD B COOTBETCTBHUH C HACTOAIIUM H306pe’TeHI/IeM.

Hacrosimiee nzo0perenue nanee OTHOCUTCS K CIOCO0Y YHUYTOXKEHUS KIIETOK-MUIICHEH y MalueHTa,
YbH KJIETKH-MHUIIEHH a0eppaHTHO SKCIPECCUPYIOT MOJHUIENTH/, BKIIOYAOIIHNN JTFOOYI0 aMUHOKHC-
JIOTHYIO MOCJIEA0BATEIBHOCTD B COOTBETCTBUHU C HACTOSAIINM H300pETEHHEM, IPUYEM CIIOCOO BKJIFO-
yaeT BBeleHUE mauueHTy 3ddexkruBHoro yncna nurorokcuueckux T-nmumdountos (LITJI) B coor-

BE€TCTBHUH C HACTOAIUM I/1306peTeHI/IeM.

Hacrosimee nzobperenne nanee OTHOCUTCS K MPUMEHEHHUIO JIFOOOTO ONMMCAHHOTO MENTHAA, HYKJIEH-
HOBOW KHCJIOTBHI B COOTBETCTBUU C HACTOSIINM U300pETEHNEM, BEKTOPA SKCIIPECCHHU B COOTBETCTBUU
C HACTOSALIUM U300peTEHUEM, KJIETKH B COOTBETCTBUU C HACTOSIIIUM H300pETEeHUEM HJTH aKTUBUPO-
BAHHOTO LIUTOTOKCUYECKOTO T-TuM(OINTa B COOTBETCTBUU C HACTOSIIUM U300pETEHUEM B KaUeCTBE

JICKAPCTBCHHOT'O CPEACTBA UJIU B IPOU3BOACTBE JICKAPCTBCHHOI'O CPEACTBA.
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Hacrosimee n3o0pereHne nanee OTHOCUTCS K COCOOY NMPUMEHEHUs! B COOTBETCTBUU C HACTOSIIUM

n300peTeHneM, e JEKapPCTBEHHOE CPENICTBO SIBISIETCS BAKLIMHOM.

Hacrosimee n3o0pereHne nanee OTHOCUTCS K CIOCOOY NMPUMEHEHUs! B COOTBETCTBUU C HACTOSIIUM

n300peTeHneM, e JEKapCTBEHHOE CPENICTBO MPOSIBISIET MPOTHBOPAKOBYIO aKTUBHOCTD.

Hacrosimiee n3obperenne najee OTHOCUTCS K CIIOCOOY MPUMEHEHUS] B COOTBETCTBUH C HACTOSIIINM
n3obpeTeHneM, rae ykasaHHbIe PaKOBbIe KIIETKH SIBJISIFOTCS KJIETKAMH paka JIETKOTO, paka JKeyaKa,
paxa »ejyIOYHO-KUIIEYHOI'O TPaKTa, KOJOPEKTAIbHOIO paKa, paka MOJKEIyJOUYHOH KeJe3bl UIn

KJIETKaMH paKa IMOY€CK U 100 IaCTOMBL.

Hacrosimee n3obpereHne nanee OTHOCHTCSI K KOHKPETHBIM OelkaM-Mapkepam u OnoMapkepam, oc-
HOBaHHBIM HA TMENTHAAX B COOTBETCTBHH C HACTOSLIMM HU300pETEHHEM, KOTOPbIE MOTYT OBITh HC-
MIOJIb30BAHBI MTPU TIOCTAHOBKE IUATHO3a W/WJIM COCTABJIEHHH MPOTHO3A IS pakKa JIETKHX, JKeNy/Ka,
JKEJTyAOUYHO-KUIIEYHOTO TPAKTA, KOJIOPEKTAIBHOTO paka, paka IOKEIyAOUHON JKeJe3bl MM paKa

[OYEK U IIIUO0IACTOMBL

Kpowme Toro, HacTosiiee n300peTeHre OTHOCUTCS K IPUMEHEHUIO STHX HOBBIX MHULICHEH AJIs Jieue-

HUs paxa.

CTuMynALUsg UMMYHHBIX OTBETOB 3aBHCHUT OT IPUCYTCTBUSI aHTUT€HOB, PACIO3HAIOLINXCS UMMYH-
HOM CHCTEeMOM X035MHA Kak 4uykepofHble. OTKpBITHE CYIIECTBOBAHUS OIMYXO0J€acCOLUUPOBAHHBIX
AHTUT€HOB MOBBICUJIO BO3MOXXHOCTb MCIOJIb30BAHNSI HUMMYHHON CHUCTEMBI XO35IMHA JJIs1 BMELIATeNb-
CTBa B POCT ONMyXOJIK. Pa3uHble MEXaHU3MbI YIIPABIEHHsI OOEMMH BETBSIMA UMMYHHOH CHCTEMBI,

Kak FYMOpaHbHOﬁ, TaK U KJ'IGTO"IHOI\/'I, HCCICAYHOTCA B HACTOAIIECC BPEMSA IJIsI UMMYHOTECpPAIIUHA pakKa.

Crenuduueckue 3J1eMEHTbI KJIETOUHBIX UMMYHHBIX OTBETOB CIIOCOOHBI K CIIELU(PHUECKOMY PaCIIo-
3HABAHUIO M YHUUTOXKEHHIO OMyXOJIEBBIX KJIETOK. Boinenenue nurorokcnyeckux T-kierok (LITJI) u3
MOMYJISIUI ONMyXOJIb-UHPMIBTPUPYIOLINX KIETOK WIH U3 Mepu(eprudeckoil KpOBU MPEANOaraer,
YTO TaKU€ KJIETKU UIPAIOT BAXKHYIO POJIb B €CTECTBEHHONW NMMMYHHOH 3aIllUTe NPOTUB paka. B gact-
HocTH, CD8-nonoxurenpHele T-kJ1€TKH, KOTOpblE PacloO3HAOT MOJIEKYJIbI | Kjlacca riaBHOTO KOM-

iekca rucrocomectumoct (MHC) ¢ mentunamu, COCTOSIIUMU OOBIYHO U3 8-10 aMUHOKHCTIOTHBIX



-12 -

OCTaTKOB, 00pa3oBaHHBIX M3 OenkoB mim aedexkTHbx pudocoMubix npoaykro (DRIP), Haxons-
IIUXCS B LIUTO30JIU, UTPAIOT BaXKHYIO posib B 3TOM oTBeTe. Monekynsl MHC uenoBeka Ha3bIBarOTCs

TAKXKe YeJIOBEUECKUMHU JieHKkonuTapHbiMu antureHamu (HLA).

CymectsyroT aBa kiacca monekysa MHC: monexynst MHC 1 kiacca, BCTpevaromuecst Ha OOJTbIIMH-
CTBE KJIETOK, UMeroIHX siipo. Monekynsl MHC cocrosT u3 anbga-Tsokenoi nenu u 0era-2-MUKpo-
rnoOynuHa (peuentopel MHC knacca 1) wnm anbda- u 6era-nenu (penenropst MHC kiacca II), co-
oTBeTcTBeHHO. MIX TpexmepHast popma 00pa3yeT CBA3bIBAIOINYIO OOPO3IKY, KOTOpPask UCIOIb3yeTCs
IUTsI HEeKOBaJIeHTHOTO B3aumonelicTeus ¢ nentunamu. MHC knacca [ mpeseHTHpyIOT menTubl, oopa-
3YIOLIUECS TIPU MPOTEOJUTHIECKOM PACIISTUIEHUH MPEUMYLIECTBEHHO YHAOTeHHbIX OenkoB, DRIP u
6onee xpynHbix nentuaos. Monekynsl MHC 11 kiacca MOTyT BCTpeudaThCsl IPEUMYIIECTBEHHO HA
npodecCHOHaNIbHBIX aHTUTeHIIpe3eHTupyromux kierkax (AIIK) u, B mepByro ouepenp, Npe3eHTUpo-
BATb MENTH/IbI 5K30T€HHBIX TN TpaHCMeMOpaHHBIX OeKkoB, kKoTopble noriomatotcs AIIK B mepuon
SH/IOLUTO3a U BIOCJIEACTBUU NpoueccupyroTes. Kommnekes! u3 nenrtuaa u monekyia MHC I knacca
pacnozHaroTcst CD8-1onoKUTenbHBIMU LIUTOTOKCHYECKUMH T-uMdonuTamMu, HeCyIUMH MOAX O
it TKP (T-xnerousslii penentop), Toraa kak komruiekcs! u3 nentuaa u mojexkysn MHC I knacca
pacniozHatotrcst CD4-nonoxurenbHbIMu XenmnepHbIMU T-kieTkamu, Hecymumu noaxoxasmuii TKP.
Xoporo uzBectHo, uro TKP, nentung u MHC BcTpedaroTcst B CTEXHOMETPUYECKOM COOTHOIIEHUU

1:1:1.

CD4-nonosxuTenbHble XennepHbie T-KIeTKH UTPAIOT BAXKHYIO POJIb B MHAYILUPOBAHUH U TMOAIEPKaA-
HuU 3¢ ekTuBHbIX 0TBeTOB CD8-MOJOKUTENBHBIX [UTOTOKCHYECKUX T-kieTok. Mnenrudukarms
CD4-nonoxkuTeNbHbIX T-KJI€TOYHBIX SMUTONOB, O0PAa30BAHHBIX U3 OMYXO0JIEACCOLIMUPOBAHHBIX aH-
tureHoB (TAA), MoxeT ObITh Upe3BBIYAIHO BaXKHA TSI pa3paboTKH (hapMaleBTHUECKUX MPEenapaToB
ISl MHULIAALUHN TIPOTHBOOMYXOJIEBBIX MMMYHHBIX 0TBeTOB (Kobayashi et al., 2002; Qin et al., 2003;
Gnjatic et al., 2003). B obnactu onyxonu T-xenmnepHble KIETKH MOAIEPKUBAIOT OJIATOMPUSITHOE JIJIs
LTJI murokuHoBoe okpyxenne (Mortara et al., 2006) u npusnekaroT 3¢ GeKTOpHBIE KIETKH, K MPH-
mepy, LITJI, ecrecrBennbie kmuiepHbie kiaetku (NK), makpodaru, rpanynonursl (Hwang et al.,

2007).

IIpu orcyrerBun BocnaneHus skcrnpeccus monekysn MHC 11 knacca npenMyIieCTBEHHO OrpaHUYeHa

KJIETKAaMH MMMYHHOH CHCTEMBI, B OCOOCHHOCTH NMPO(ECCHOHANBHBIM aHTUTCHITPE3EHTUPYIOIUM
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kiaetkamu (AIIK), Hanmpumep, MoHOUMTaMH, OOpPa30BAHHBIMHU M3 MOHOLIMTOB KJIETKAMH, MAaKpO-
¢aramu, neHOPUTHBIMH KieTKaMu. HeoxxnnanHO Opl10 0OHAPYIKEHO, YTO OMyXOJIEBbIE KJIETKH PaKo-

BBIX MaIMeHTOB dKcnpeccupyroT monekyiasl MHC knacca II (Dengjel et al., 2006).

Ha monensix MIIEeKONUTAIOIUX KUBOTHBIX, HAPUMED, MBIIIAX, ObUIO IMOKA3aHO, YTO JaXKe MPHU OT-
cyrctBun  3ddexropupix  kietok  (t.e.  CD8-monoxurensHbix  T-mumdonuros), CDA4-
MOJIOJKUTENBHBIX T-KJIETOK JOCTATOYHO JJIsSi MHTHOWPOBAHUS OCTA0ICHHS KITIMHUYECKHUX MPOSIBIICHUH

OIyXOJIeH MOCPENCTBOM MHI'MOUPOBAHMSI aHTHOTeHe3a npu cexpennn unrepdepon-ramma (IFNy).

K tomy sxe Ob110 nokazano, uto CD4-nonoxkurenpHble T-KIeTKH, pacro3HAOLINE MENTH/IbI U3 OITy-
XO0JIeaCCOLMUPOBAHHBIX aHTUI€HOB, Npe3eHTupoBaHHble Monekyiaamu HLA knacca II, moryt npe-

ISITCTBOBATh OIYXOJIEBOI MPOrpPeCCUU NOCPENCTBOM MHAYKLIUU OTBETOB aHTHUTEN (Ab).

B otnnune oT onmyxoJeacCcOUUUPOBaHHbIX ENTUAOB, CBs3bIBatoMxcs ¢ mosiekyiaamu HLA I knacca,
IO CUX NOp OBLIO OIMCAHO JIUIIBL HEOOJBIIOE YHCIIO TUTaHA0B Kiacca I onyxoneacconuupoBaHHbIX

antureHoB (TAA).

Tak kak koHCTUTYyTHBHAs SKcnpeccust mojiekysn HLA Il kinacca oObIMHO OrpaHUYeHa KJIETKAMH HM-
MYHHOH CHUCTEMBI, TO BblAeJIeHHe NnenTuaoB Il kiacca HEMOCPENCTBEHHO U3 MEPBUUYHBIX OMyXOJIeH
cUMTANIOCh HEBO3MOKHBIM. TeM He menee, Dengjel ¢ coaBTopamu ynanock HAeHTHGULIUPOBATE PN
snuronos MHC 1I knacca HenocpeactBenHo u3 onyxosner (WO 2007/028574, EP 1 760 088 B1;
(Dengjel et al., 20006).

AHTHreHbI, KOTOPbIE PACIIO3HAKOTCS OIMYXOJEBBIMH CHEUU(PUIECKUMHU TUTOTOKCUYECKUMU T-THM-
¢doumTamMu, TO €CTh UX SMUTONAMHU, MOTYT OBITh MOJIEKYJIAMH, OOpa30BaHHBIMH U3 JIFOOOTO Kiiacca
OeNKOoB, TaKUX KaK (PePMEHTBI, PeLEenTOpbl, (PaKTOPbI TPAHCKPUIILIMU U T.JI., KOTOPBIE SKCIIPECCUPY-
I0TCsl U, 110 CPAaBHEHUIO C HE M3MEHEHHBIMHU KJIETKAMU TOTO K€ MPOUCXOKIEHHUs, HAXOAATCS B ITOBbI-

MEHHOM KOJIMYECTBE B KJICTKaxX COOTBGTCTBYI'OH.IGI\/'I OMMyXOJIH.

Tak xak 0ba Buna orBeToB, 3aBucsmue ot CD8 n or CD4, BHOCAT CBOIi BKJIaJ1 B MPOTUBOOITYXOJIEBBIH
s¢dexT coobima u ycunusasi Apyr Apyra, TO WACHTU(UKAIMS U XapaKTePUCTHKA OMyX0JIeacCOLH-
POBaHHBIX aHTUTEHOB, pacmno3HaBaeMbix kak CD8+ L TJI (yiurann: monekyna MHC I knacca + men-
TUAHBIA 311MTOI), TaK U CD4-nonoXuTenpHpIMU XenmnepHbIMU T-kiteTkamu (Jurana; mosiekysina MHC

II knacca + meNTUAHBINA SITUTOI) SIBJISFOTCS BAKHBIMU ITPU pa3padoTKe MPOTHBOONMYXOJIEBBIX BAKIHH.
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Hacrosimee n3o0perenne Takke OTHOCUTCSI K IBYM HOBBIM U O4eHb nosie3HbiM nentugam MHC 11
KJacca (comeprkaimum nocienoarenbHocTd B cooTBeTcTBUU ¢ SEQ ID NO 76 u 77). JlanHble mer-
TUIBI OCOOEHHO MPHUTOIHBI JJIsl TOCTAHOBKY JUArHO3a W/WJIH JieueHus paka skenyaka, HMPJI u npy-
I'UX BHJIOB paka, KJIETKU KOTOPBIX B M30BITKE SKCIPECCHPYIOT W/WIH npe3eHTupyroT MMP12 u

POSTN, cooTBETCTBEHHO.

Hacrosimmee nzobpereHne Tak:ke OTHOCUTCS K TaK Ha3bIBA€MbIM "BapUaHTaM IO JUIMHE" MeNTHAOB
MHC 1I knacca no uzobperernto B coorBerctBuu ¢ SEQ ID NO 76 u 77. Kak Obu1o yrnomsiHyTO
panee, nerntun B coorBeTcTBUU ¢ SEQ ID NO 76 cocTouT N3 aMUHOKHUCIOTHOM NOCJIEOBATEIbHOCTH
INNYTPDMNREDVDYAIR (MMP12-nenitun), a nentun B coorserctsuu ¢ SEQ ID NO 77 co-
cTouT u3 amuHokucinotHoil mnocnenosarenbHoctd TNGVIHVVDKLLYPADT (POSTN-002-
nenTuz). BapuaHTsl M0 [JIMHE, KaK MPABUIIO, SBJSIFOTCS MENTHAAMHE C YATUHEHUsIMUA Ha N- u/vin C-
koHue (ot 1 1o 5, mpeanodrutensHO OT 1 10 10 aMMHOKUCIIOTHBIX OCTATKOB), HJTH YKOPOYSHUSIMHU Ha
N- w/unu C-xonue (ot 1 g0 5, npennouturesabHo OT 1 10 10 aMUHOKUCIIOTHBIX OCTATKOB), KOTOpPbIE
Bce ere MoryT cBs3biBaThCsi ¢ MHC U BBI3BIBATH KJIETOYHBIH UMMYHHBIH OTBET B COOTBETCTBHUHU C
HACTOSIIUM onucaHreM. Kak M3BECTHO U3 YPOBHSI TEXHHKH, MEMTH/IbI, CBSI3bIBAIOIINECS ¢ OeTkaMu
Il knacca, He orpaHUYeHbI MO pa3Mepy U MOTYT BapbUPOBATHCs MO AJMHE OT 11 10 30 aMUHOKHUCTIOT.
CassbiBaromasi 6oposnka mojekyn MHC II knacca ayis menTuaoB OTKPbITA ¢ 00OMX KOHIIOB, YTO
MO3BOJISIET CBS3BIBATHCS C MENTHUAAMH OTHOCUTEIBHO OOJbIINEH MIUHBI. XOTS LIEHTPAJbHBIA «Cpe-
JOUHHBINAY» CETMEHT U3 JEBSITH OCTATKOB B HAUOOJIbINEH CTEMeHU CIIOCOOCTBYET PaCIO3HABAHUIO METI-
THUA, TPUMBIKAIOIINE YYACTKH TAKXKE BaKHBI Il CIICHU(PUIHOCTH MENTHIA OTHOCUTEIBHO aJlIes]
IT knacca (cm., Hanpumep, Meydan C, et al., Prediction of peptides binding to MHC class I and 1II
alleles by temporal motif mining. BMC Bioinformatics. 2013; 14 Suppl 2: S13. Epub 2013 Jan 21).
Hcnonb3ys kKak MOKHO OOJIbIIE MMEIOIIUXCSI HHCTPYMEHTOB MPOTPAMMHOT0 od0ecriedeHus (Hampu-
Mep, KaK ONMHICHIBAEMBIE BBILIE), CIIELUAIUCT JaHHOW 00sacTu OyaeT cnocoOeH HASHTU(UIIMPOBATD
CBSI3BIBAIOIIUN MOTHB M, TAKHM OOpPa3OM, OMPEAENIUTbh BO3MOKHOCTH JJISl YIUTMHEHHSI [eTH W/
ykopouenuit nentugoB MHC 1l knacca, conepxamux nocnenosareapbaoct ¢ SEQ ID NO 76 unu 77

B IECJIAX MOJIYUYCHNUS BaApUAHTOB 11O AJIMHE.

Jnist Toro 4toObl NENTH HHULUHAPOBAI (BBI3bIBAJ) KJIETOUHBIH HIMMYHHBIH OTBET, OH JIOJIKEH CBSI3bI-
BaTbcs ¢ Moyekysoir MHC. Dtot npouecce 3aBucur ot ajuiens mojiekyiasl MHC u cneunguiecknx
HOJ'II/IMOp(bI/ISMOB AMHHOKMCIIOTHOM MNOCJIEAOBATCIIBHOCTHU IICIITUAA. HeHTI/II[bI, CBA3BIBAOIIIHECA C

MHC I xnacca, Kak MpaBuiIo, HIMEIOT 8-12 aMHHOKHCIIOTHBIX OCTATKOB B JUTMHY U OOBIYHO COIEpPKAT
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ZIBA KOHCEPBATHUBHBIX OCTaTKa («IKOPW») B UX MOCIIEIOBATENbHOCTH, KOTOPbIE B3aNMOACHCTBYIOT C
COOTBETCTBYIOLIEH cBs3bIBatoLIei Ooposnkoi monekyiasl MHC. Takum 00pa3oM, KaXIbpli ajjienb
MHC umeer «CBSI3bIBAIOIINN MOTHBY, ONPEAEISIFOIINN, KAaKUe MENTHABI MOTYT CIeU(HIECKH CBsl-

3BIBATHCS CO CBSI3BIBAIOIIEH OOPO3IKOM.

B 3aBucsmeii or MHC I k1acca ”MMyHHOM peakiiy NEeNTHABI HE TOJIBKO JTOJIKHBI OBITh B COCTOSITHUU
CBSA3BIBATBCS ¢ KOHKpeTHbIMU MoJiekyamu MHC 1 kiacca, sxkcrpeccupyeMbIMU OMyXOJI€BbIMU KJIET-
KaMH, HO OHHU TaK»Ke JTOJKHBI Pacro3HaBaThes T-kieTkamu, HecyumMu cneruduueckue T-kaetod-

Hele perenrtopsl (TKP).

AHTHreHbl, KOTOPbIE PACIIO3HAKOTCS OIMYXOJEBBIMHU CHELU(PUIECKUMHU LIUTOTOKCUYECKUMU T-THM-
¢oumramMu, TO €CTh MX SMHUTONAMH, MOTYT OBITH MOJIEKyJIaMH, 0Opa30BaHHBIMU M3 JIIOOOTO Kilacca
0enKoB, TaKUX Kak (pepMeHTHI, perenTopsbl, GakToOpbl TPAHCKPUIILMU H T.J., KOTOPbIE SKCIIPECCUPY-
I0TCS U, 10 CPABHEHUIO C HE N3MEHEHHBIMH KJIETKaMU TOTO XK€ IPOUCX OXKAECHUS], HAXOIATCS B TOBBI-

IMCHHOM KOJHMYECTBE B KJICTKAX COOTBeTCTBy}OH.Ieﬁ OITyXOJIN.

CoBpeMeHHast KJacCU(PUKALUS OMyXO0JICACCOLUUPOBAHHBIX AHTHUTE€HOB BKJIFOYAET CJICAYIOLIHE OC-
HOBHbIE TPYIIITbI

a) PakoBO-TECTUKYIIpHbIE AHTUTEHBI: IIEPBbIE B UCTOPHUH HaeHTHULpoBaHHbIe TAA, KOTOpbIE MO-
I'YT Paclo3HaBaThCs T-KJIeTKaMu, MPUHAIIEkKAT K 3TOMY KJIACCy, HAa3bIBABIIEMYCS TTEPBOHAYAIBHO
«pakoBO-TecTUKyJsipHble anTureHb» (CT), Tak Kak ero 4jeHbl 3KCIPECCUPYIOTCS B OTJIIMYHBIX 11O
THCTOJIOTMUYECKOH CTPYKTYpe OMyXOJISIX YeJIOBeKa, a CPEAH HOPMAJIbHBIX TKaHEH — TOJIBKO B CIIEpMa-
TOLIUTAX/CIIEPMATOTOHUSIX CEMEHHHKA U, U3peiKa, B IlaleHTe. Tak Kak KJIETKH CEeMEHHHKA He 3KC-
npeccupyrot moJiekyssl HLA 1 u II knacca, To 3Ti aHTUreHbI HE MOTYT OBITh paclo3HaHbl T-KjeT-
KaMU B HOPMAJIbHBIX TKAHSIX U, TIO3TOMY, MOTYT PACCMAaTPUBATHCS KAK UMMYHOJIOTHYECKHU OITyX OJTe-
cnierudpuyeckre. XOpoIIo HU3BECTHbIMU NpuMepaMu aHTUreHOB CT SBISIOTCS 4JieHBI CeMeHCTBa
MAGE wnnu NY-ESO-1.

b) Auturens! nupdepennuanyn: gaHable TAA BCTPEUArOTCS B OMYXOJIEBBIX U HOPMAJIbHBIX TKAHSIX,
U3 KOTOPBIX 00pa3yeTcst OMmyXoJib, OONBITUHCTBO U3 HUX JIFOHAPYKEHO B MEJIAHOMAX M HOPMAJTbHBIX
MeJTaHOIIUTaX. MHOTHE U3 3TUX JIMHUECTIEITU(PUIEeCKIX OeJTKOB MEJIAHOLIMTOB YYaCTBYIOT B OMOCHH-
Te3e MEeJIaHWHA U, TIO3TOMY, He SIBJISTFOTCS OMyXoJiecreln(pUIecKUMHI, OHAKO, HECMOTpSI Ha 3TO, OHH
HIMPOKO MPUMEHSIFOTCS B IPOTHBOPAKOBOU Tepanuu. [ IprMepbl BKITFOYAIOT, HO HE OTPAaHHYHBAIOTCA,

tupo3uHaszoit u Melan-A/MART-1 st menanomsl v PSA 1uist paka mpeacTaTeIbHOM KeJe3bl.
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¢) DkcnpeccupoBaHHble B N30bITke TAA: reHbl, KOOUPYIOIUE IMUPOKO SKCIpeccupoBanHbie TAA,
ObuUTH OOHAPY’KEHBI B PA3JIMUHBIX [0 TUCTOJOTMYECKOH CTPYKTYpE OIMYXOJISX, & TAK)KE BO MHOTHX
HOPMAaJIbHBIX TKaHSIX, B OCHOBHOM, C OoJiee HU3KUM YPOBHEM SKCIpeccuu. Bo3aMOXKHO, 4TO MHOTHE
SMUTOMBI, IPOLIECCUPYEMBIE U TOTEHIINAIBHO NIPE3EHTUPYEMbIE HOPMAJIbHBIMU TKaHSMMU, HAXOAATCS
HIDKE TIOPOTOBOTO YPOBHSI JUISl Pacrio3HaBaHMs T-KJI€TKaMH, B TO BpEMsl KaK UX M30BITOYHAS SKC-
npeccusl B OMyXOJEBbIX KJIETKaX MOXET MHULMMPOBATh IPOTUBOPAKOBBII OTBET, Hapyllas yCTaHO-
BUBIIYIOCSI paHee TojepaHTHOCTb. M3BecTHeiMu mpumepamu TAA storo knacca sisisitorcest Her-
2/neu, cypBuBHH, Tenomepasza nia WT1.

d) Onyxonecneunguyeckne aHTUTeHbI: TaHHbIE YHUKaNbHBbIE TAA 00pa3yroTcs B pe3ysbTaTe MyTa-
LI HOpMaJIbHBIX IeHOB (Takux kak B-kareHuH, CDK4 u 1.1.). HekoTopeie u3 3THX MOJEKYJISIPHBIX
WU3MEHEHUH aCCOLMUPOBAHBI C HEOIUIACTHUECKOH TpaHcopManmeit u/mmu nporpeccueit. Omyxose-
cnienudpuIeckre aHTUTeHbI, B OCHOBHOM, CITIOCOOHBI MHAYIIMPOBATh CHJIbHbIE IMMYHHBIE OTBETBI, HE
3aKJro4as B ce0e pucKa ayTOMMMYHHBIX PEaKIM 10 OTHOLIEHUIO K HOpMaJIbHBIM TKaHsIM. C apyroit
CTOpOHBI, naHHble TAA B OOJIBIINHCTBE CIy4aeB PEIEeBAHTHBI TOJIBKO JJISl ONPENEIEHHOH OMyXOJIH,
Ha KOTOPO# OHU ObUTH UIEHTH(PULHUPOBAHBI, U OOBIYHO HE SIBJISIOTCS OOIIMMMU AJisi MHOTHX OT[IEJb-
HBIX OIyXOJIEH.

e) TAA, oOpasyromuecs: B pe3ysibTaTe aHOMAJIbHBIX MOCT-TPAHCISIIMOHHBIX MOAM(UKALIMNA: TaKKe
TAA moryt oOpa3oBaTbcst U3 OEITKOB, KOTOPbIE HE SIBJISTFOTCS] HU CIeUU(UIECKUMHU, HU U30BITOYHO
SKCIPECCUPYEMBIMH B OMyXOJISIX, OJHAKO, HECMOTPSl HA 3TO, CTAHOBATCS OIyXO0JIeaCCOLMUPOBAH-
HBIMU B XOZi€ MOCT-TPAHCISALMOHHBIX MPOLECCOB, MPOUCXOASIINUX MPEUMYIIECTBEHHO B OMyXOJISX.
IIpumeps! ans 3TOro Kjiacca BOZHUKAIOT B pe3yJibTaTe M3MEHEHHUs XapakTepa MITUKO3UINPOBaHUS,
MPUBOSAIIEMY K MOSIBJICHHUIO HOBBIX 3TMTOINOB B OMyXOJisiX, kak B ciaydae MUCI, wnu npu Takux
COOBITHSIX KaK OEJTKOBBIN CIUTAWCHHT BO BpPEeMs JErPajallud, KOTOPBIH MOXKET UM MOXKET He OBbITh
OMyXOJIECTIe U UIECKHM.

f) OukoBupycHble Oenku: nanHble TAA SIBISIOTCS BUPYCHBIMH O€JIKaMH M MOTYT UIPATh BEAYIIVIO
POJIb B OHKOTEHHOM IPOLIECCE, U, TAK KaK OHH SIBIITFOTCS Yy>KEPOIHBIMHU (HE YeJIOBEYECKOrO MPOUC-
XOJKIACHHS ), OHM MOTYT IPOBOLUpPOBaTh T-KieTouHblid oTBeT. [IpMepamMu Takux OETKOB SBISIFOTCS
BUpYCHBIe Oeliku yesioBeueckoi namwuiomsl Tuna 16, E6 u E7, koTopbie 3KkCpeccupoBaHbl B Kap-

[UHOME IIEUKU MATKU.

Jnist Toro uToOb! 6Ky ObLTH pacTiO3HAHBI IUTOTOKCHYECKUMH T-1M(pOIUTaMH B Ka4€CTBE OITyXO-
Jecreu(uecKoro Uil —aCCOLMMPOBAHHOTO aHTUTEHA, U YTOOBI OHU MOTJIN UCTIOJB30BATHCS B TE-

panuu, JOJKHbBI BBIIIOJHATHCA ocoOble MpEABAPUTEIIbHBIC Tpe6OBaHI/I$I. AnTuren AOJIKEH SKCIIPEC-
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CUPOBATHCA NPEUMYLHECTBCHHO OIMYXOJICBBIMU KJIETKAMU U HE SKCIIPECCUPOBATHCA UJIU SKCIIPECCU-
POBaTbCsA B CPABHUTCIIBHO MAJIOM KOJIMYCCTBE 3JOPOBbIMU TKAHAMU, UJIK B APYTI'OM NPEANNOUYTHUTEIIb-
HOM BApUAHTE OCYICCTBJICHUA NENTHU AOJIXKEH I/136BITO"IHO MPE3CHTUPOBATHCA OIMyXOJICBBIMU KJICT-
KaMH 11O CPaBHECHUIO C HOPMAJIbHBIMHU 300POBbIMH TKAHAMM. KpOMe TOI'Q, KCJIATCJIbHO, LITO6]:>I COO0T-
BeTCTBYI'OH_[I/Iﬁ AHTUI'CH HE TOJIbKO MPUCYTCTBOBAJI B KaKOM-JTI/I6O BUAC OIMyXOJIM, HO U TAKXKE UMEJI
BBICOKYIO KOHLIEHTPALHIO (T.€. YUCJIO KOMHIA COOTBETCTBYIOLIETO MENTHAA Ha KiIeTKy). OmyxoJecte-
rUIECKHe U OMyX0JIeaCCOLMHPOBAHHbBIE AaHTHUIEHbI 4aCTO 0OPa30BaHbI U3 OEJKOB, HAMPSIMYIO 3a-
NEeWCTBOBAHHBIX B TPaHC(OpPMALIMM HOPMAJIBHOW KIJIETKH B OITyXOJIEBYIO, B CBSI3U C (DYyHKIHEH,
HaImpuMeEp, Mpu KOHTPOJIC KJIIECTOYHOTO UKJIA UJIW TIOAABJICHU N allONTO34. KpOMe TOr0, HUCXOOAIHEC
MHIIEHN OEJIKOB, HANPSAMYIO SIBJISIOLINXCS MPUYMHON TpaHC()OpMAaLIUU, MOTYT OBITh ITPEICTABJIEHBI
B [IOBBILIIEHHOM KOJIMYECTBE U, TAKUM 00pa3oM, ObITh KOCBEHHO OIMyX 0JieacCOUUUpOBaHHbIMU. Takue
KOCBEHHO OIyXO0JI€aCCOLMUPOBAHHBIE AHTHI€HbI MOTYT TaK)K€ OBbITh MUIIEHSIMH BaKIIMHALIUOHHOTO
noaxona (Singh-Jasuja et al., 2004). B oboux cny4asix HeOOXOAUMO, YTOOBI SMUTOIBI PUCYTCTBO-
BaJIM B AMUHOKHCJIOTHOM IMOC/IEN0BATEIbHOCTH aHTUTEHA, TIOCKOJIBKY TaKOW MeNnTH] («MMYHOTEH-
HBIH TIETITH ), KOTOPbIi 00pa3oBaH M3 OMyX0JIEACCOLUHPOBAHHOTO AaHTUTE€HA, IOJUKEH BECTH iF1 Vilro

UJu in vivo X T-KJ1€TOUHOMY OTBETY.

B cymnocTH, mo0oii menTua, cnocoOHbIH CBA3BIBATHCS ¢ MoJieKy10ii MHC MoeT BBINOTHATD (QyHK-
nuto T-knerounoro snurona. [lpenBapurenbHbIM yCIOBUEM TSI MHAYKIUHU T-KJIE€TOYHOTO OTBETA i71
Vifro unm in vivo siBasiercst npucyrcteue T-knerku ¢ coorserctByromum TKP u orcyTcTBHE NIMMY-

HOJIOTHYECKOM TOJICPAHTHOCTHU K JAHHOMY KOHKPETHOMY SIIHUTOITY.

ITosTomy omyxoneacconurpoBanHbie aHTUreHbl (TAA) SBIAIOTCS OTIIPaBHBIM MYHKTOM JUJIsI pa3pa-
OOTKH MPOTUBOPAKOBON BaKIUHBI. MeTOAbI HACHTH(PHUKALNY U XapakTepuCTHKH TAA OCHOBaHBI HA
ucnons3oBanuu L[TJI, kKoTopble MOTyT OBITH BBII€NIEHBI U3 KPOBU MALIMEHTOB MJTH 3JOPOBBIX CyOBEK-
TOB, WJIH K€ OHH MOTYT OBbITh OCHOBaHBbI HA T€HEPHPOBAHUH PA3JIUYAIOLINXCS TPAHCKPUIIIIMOHHBIX
npodriell WM pa3IHYarIUXCs MaTTEPHOB 3KCIPECCHH TENTHIOB MEXIY OMYXOJEeBbIMH U HOP-

MAJIbHBIMU TKaHAMH.

OI[HaKO I/II[eHTI/I(bI/IKaLII/Iﬂ I'CHOB, HM30BITOYHO SKCIPECCUPOBAHHBIX B OMYyXOJIEBBIX TKAHAX WUJIU Y€JIO-
BEYCCKHX OMMYXOJIEBBIX KJICTOYHBIX JIMHUAX HUIIU K€ CCJICKTUBHO SKCIIPECCUPOBAHHBIX B TAKUX TKAHAX
WJIN KJICTOYHBIX JIMHUAX, HC 1a€T TOYHOH I/IH(I)OpMaL[I/II/I 00 UCITOIb30BaHUA AHTUI'CHOB, TpaHCKpI/I6I/I-

POBaHHBIX C JAHHBIX T€HOB, B IMMYHOTEPANTUU. ITO 0OYCIIOBJIEHO TEM, YTO TOJBKO OTAENbHAs Cy0-
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MIOMTYJISILIMST STIUTOTIOB 3THX AHTHI€HOB MOAXOAMT U TAKOTO MPUMEHEHHUs, TaK Kak T-KJieTka ¢ co-
oreerctByronM TKP nomxnHa ObITh B HAMYMU, U HEOOXOOUMO, YTOOBI OTCYTCTBOBaJA WK ObLIa
MHHMMAJbHOH MMMYHOJIOTHUYECKash TOJNEPAHTHOCTh K 3TOMY KOHKpeTHOMy smutomy. IlosTomy B
HanOoJee MPenrnoYTHTEIbHOM BapUAaHTE OCYLIECTBICHHU N300PETEHUsI BAXKHO BBIOPATh TOJBKO TE
NENTUIBL, TPE3EHTUPYEMBbIE B M30BITKE WIIN CEJIEKTUBHO, POTHB KOTOPHIX MOXKET OBITh OOHAPYKEHA
¢byHkunoHanpHast w/unn nponudepupyromas T-knerka. Takas pyHkunonanpHas T-kieTka onpene-
asiercst Kak T-kieTka, KOTopast Ipu CTUMYJISILIUH CIIEU(PUIECKUM aHTUI€HOM MOXET OBITh pactpo-
CTpaHeHa MOCPEACTBOM KJIOHHPOBAHUS U CIIOCOOHA K BBIMOTHEHHIO 3 (eKTOpHBIX HyHKUIUH («a¢-

¢bexTopHast T-kneTkay).

B cnyuae TKP u antuTen B COOTBETCTBHH C U300peTEHHEM WMMYHOT'€HHOCTh 0a30BBIX MENTHUIOB
siBisiercst BTopocteneHHon. [t TKP v aHTUTEN B COOTBETCTBHM C M300pETEHHEM OIMPEIENSIOLIINM

(baKTOPOM SIBJISIETCS TIPE3EHTALIUS.

T-xenmepHbIe KIETKU UTPAIOT BAXKHYIO POJb B ynpasneHnu 3¢dexroproit pynkueii LTJI B nmpoTu-
BOOIYXOJIEBOM MMMYHUTETE. DNUTONB! T-XenepHbIX KJIETOK, MHULMHUPYIOLIUe OTBeThl T-xenmnep-
HBIX KJIeTOK Tuna Tui, mopnepxusatoT dpdextopusie GyHkunn CD8-MON0KUTENbHBIX KHIIIEPHBIX
T-kJeTok, KOTOpbIE BKJIIOYAKOT LUTOTOKCHYECKHE (DYHKLUH, HANPABJIEHHbIE MPOTHB OMYXOJIEBBIX
KJIETOK, TIPOSIBJISIFOLINX OmnyxoJyieaccounupoBanubie nentuabl/MHC-KOMITIEKChI HA UX KJIETOYHOU
noBepxHocTH. Takim 06pa3om, ONyxo1eacCoOUMUPOBAHHbIE IENTUAHbBIE STUTOMBI T-XeInepHbIX Kile-
TOK, OOHHU UJIU B KOM6I/IHaLII/II/I C APyrumMu onyxoJjicaCCOUNMMpPOBaHHBIMU MENTUAAMHA, MOT'YT CJIIYKUTDb
B Ka4eCTB€ aKTHBHBIX (I)apMaLIeBTI/ILIeCKI/IX HHIPEANEHTOB BAKIIMHHBIX KOMHO3I/IL[PII>1, KOTOPBIC CTH-

MYJIMPYIOT IPOTUBOOIYXOJIEBBIC HMMYHHbBIC OTBETHI.

CriocoObl MPUMEHCHUA TIPOTHUB APYIUX BHUAOB pakKa PACKPBITHI B MOCICAYHOIIEM OIMMUMCaHUU OeJIKOB

WK IENTHUAO0B B COOTBETCTBHUU C I/1306peTeHI/IeM.

AT®P-cBs3biBaromas kaccera, 4ieH 13 (ABCA13) noacemeiictea A (ABC1)

VY ugenoseka cemerictBo AT®-ces3piBaromux kacceTHbix (ABC) TpaHCcMeMOpaHHBIX TPAHCIIOPTEPOB
UMeeT 10 MeHblIel Mepe 48 reHoB u 7 noncemeiicts reHoB. IIpenckasannbiii 6enok ABCA13 co-
crouT U3 5058 aMHHOKHCIIOTHBIX OCTATKOB, YTO AeNaeT ero Hanbosee kKpynHbiM Oenkom ABC, onu-
canHbM 10 cux mop (Prades et al., 2002). Knight u coaBTopsr onpenemuny, uto 6enok ABCA13
SKCIIPECCUPYETCS Y MBIIIEH 1 YeJIOBEKA B TUIIIIOKAMITE 1 KOPKOBOM BELIECTBE, O0OOUX y4acTKaxX ro-

JIOBHOTO MO3Ta, UMEIOIINX OTHOIIEeHHE K mm3odpeHun u OunonsipasiM pacctporicteam (Knight et
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al., 2009). I'en ABCA13 xaptupyercs Ha xpomocome 7p12.3, yqacTke, OTBETCTBEHHOM 3a HACJIEN-
CTBEHHOE HapyIICHHE, MOPaXKaIOIIee MOKENyA0UHYI0 skee3y (cunapom [lIBaxmana-/laiimMoHza), a
TAKKe SIBJISIFOIIEMCsI JIOKYCOM, 3a/1efiICTBOBAHHBIM B MHBa3UHU T-KJIETOK B OMyXOJIH U Pa3BUTHU MeTa-
crazoB (INM7), sBisisiCh TOSTOMY MO3ULIMOHHBIM T€HOM-KaHAUIATOM JJISi AHHBIX MaTOJOTHH

(Prades et al., 2002).

Matpuunas Metasaonporensasa 12 (makpodgarosas 3aacraza) (MMP12)

MMP12, uzBecTHast Takke Kak denoBedeckas meraodnacraza (HME) unu makpodarosas me-
tajuoanactaza (MME), siBisieTcst IMHK-3aBUCUMON 3HIOMENTHAA30M, 00Janaromeil cnocoOHOCThIO
pacierisTh 3nactuH. [IoMuMo 3TOro, y Hee UMeeTCst LIMPOKUH CIIEKTP CyOCTpaToB, pacpoCTpaHs-
IOIIMICS Ha APYTHe MaTPUUHbIE OEJIKH, TaKUe KaK KOoJIareHsl, GUOPOHEKTHH, JTAMUHUH, IPOTEOTIH-
KaHbl ¥ HEeMaTpU4HbIe OeKy, Takue Kak aibda-1-anturpuncun. [Ipu actve, smdpuzeme 1 XpoHHUUE-
ckoM oOcTpykTHBHOM 3aboneBanuu erkux (XOBJI) MMP12 mosxeT npuBOIUTB K Pa3pyIIEHHIO ajlb-
BEOJISIPHOM TKaHU U PEMOZIETMPOBAHMIO TKaHel npixaTenbHbIx nyTed (Cataldo et al., 2003; Wallace
etal., 2008). MMP12 y4acTByeT B MUrpariii Makpogaros H, IIOCKOJIBKY C €0 Y4aCTHEM U3 IIa3MH-
HOT€Ha MOKEeT OOpa3OBBIBATHLCS AHTMOCTATHH, OH 33[€HCTBOBAH B MHTHOMPOBAHUHM AHTHOTE€HE3a
(Chakraborti et al., 2003; Chandler et al., 1996; Sang, 1998). Kak u apyrue MeTauiOnpOTEeUHA3bI,
MMP12 3apeiicTBOBaHa B TAKUX (PU3MOJIOTMUYECKUX MPOIECCAX KaK SMOPHUOTEHE3, 3aKUBJIEHUE PaH
u MeHcTpyaronnbii ki (Chakraborti et al., 2003; Labied et al., 2009), HO u Tak:ke B MATOJIOTH-

YECKUX MPOLEeCcCax ASCTPYKLMH TKaHEH.

XOTs1 TaHHBIE OCHOBAHBI HA HEOOJIBIIOM KOJMUYECTBE MALIMEHTOB U CIIYYaeB, B JUTEPATYPE MPEICTAB-
JIEHbI BIIOJIHE TOCTATOYHBIE JOKA3aTeIbCTBA TOr0, yTo MMP12 yacTo skcnpeccupyeTcs B U30bITKe
paxosbiMu kieTkamu (Denys et al., 2004; Hagemann et al., 2001; Ma et al., 2009; Vazquez-Ortiz et
al., 2005; Ye et al., 2008). Tem He MeHee, TaHHbBIE MPOTUBOPEUNBBI B OTHOIIEHUH BIIUSIHUS U30BITOY-
Hol skcnipeccun MMP12 na xnuHu4eckue napameTrps! U nporHo3. Hapsany ¢ Tem, 4To OHa MOXET
OBITh 3a1eHICTBOBaHA B PACTBOPEHUU MATPHKCA, U TAKUM 00pa30oM, BOSHUKHOBEHHH METACTa30B, OHA
TAKXKe MOKET HHTHOMPOBATH POCT OMYXOJIU ITOCPEACTBOM BbIPAOOTKH aHTMOCTATHHA, KOTOPBINA OT-
punarenbHO Bo3neicTByeT Ha aHrHorenes (Gorrin-Rivas et al., 2000; Gorrin Rivas et al., 1998; Kim

et al., 2004).

B ciyudae paka nerkux nocnenctsus sxcrpeccut MMP 12 HocsT mpoTuBopeuussiii xapakrep. O0 us-
ObrTouHOl sKcnpeccun MMP12 B snuTenuanbHBIX KIETKax COOOIIANOCh MPH PEMOACITHPOBAHUN

TKaHU JIETKUX, BbI3BAHHOM BocnanenueM. [loseinennsiii yposenb MMP 12 MoxeT urpaTts poJib Ipu
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nepexone M uzeMsl B pak jterkux (Qu et al., 2009). Miccnenoanust Ha JKUBOTHBIX MO3BOJISIFOT MPEI-
MOJIOXKHTD, 4TO 3KcTpeccuss MMP12 cTpomoii ninn MakpodaraMu moiasisieT poCT OMyXOJIeH JIETKHX
(Acuff et al., 2006; Houghton et al., 2006). Tem He MeHee, IMEIOTCSI COOOIEHUSI O TOM, YTO HU30bI-
TouHas skcnpeccrst MMP12 npu onyxoneBeIx 3a00J€BaHUSAX JIETKUX KOPPETHPYET C PeLHINBaAMH,
METacTaTHYeCKON OOJIe3HBI0 B O0Jiee KOPOTKUM MEPUOAOM Oe3pelMINBHON BBDKUBAEMOCTH IOCTE

pesexkuuu (Cho et al., 2004; Hofmann et al., 2005).

Huctronun (DST)

DST (BPAG1-e) xonupyer ujieHa ceMeicTBa OEKOB IUIAKMHOB, aIMe3UBHBIX OEJIKOB, Y4aCTBYIOIINX
B (hopmupoBanum Ossimnek cueruienus. BPAGI-e skcnpeccupyercs B anuTeNnanbHON TkaHH, odec-
NeunBasi 3asIKOPUBAHKE IPOMEKYTOUHBIX (PUITAMEHTOB, COZIEPIKAIUX KEPATHUH, Ha IOy 1eCMOCOMAax
(HD). I[TonynecMoCOMBI PEACTABIISFOT COOOH MyJIBTHOEIKOBbIE KOMIUIEKCHI aATE3HH, TOIAEPIKUBA-
IOIIHE 3TUTENNATBHO-CTPOMAJIbHOE COEANHEHNE B CTPATU(UIIMPOBAHHOM H JPYTUX CIOXKHBIX SITH-
Tenusax. Moaynsaius ux GyHKLIUH UMEET pellarolnee 3HaYeHUe IS Pa3JINUHbIX ONOJIOrHYEeCKUX MPOo-
LIECCOB, TAKHUX Kak nuddepeHmanst 1 MUrpanys KepaTHHOLIMTOB BO BPEeMsI 3aKUBJICHHS PaH U UH-
BAa3UM KapLHOMBI, IPH KOTOPBIX KJIETKH OTHENSIOTCS OT CyOcTpaTa M MprHoOpeTaroT GeHOTUI MH-

rpupyromux kinetok (Litjens et al., 2006).

3/10KaueCTBEHHAs] MEJIAaHOMA SIBJIIETCS] OMHUM U3 HanOoJiee arpecCUBHBIX BUAOB omyxosieil. BPAG1
SKCIIPECCUPYETCS B KJIETOYHBIX JIMHUSIX MelaHOMBI uenoBeka (A375 u G361) u HOpMabHBIX Yeo-
BEUECKHX MeJIaHOLUTax. Y poBHU ayroanTuTesl K BPAGI B ChIBOpOTKE ManMeHTOB, OOJBHBIX MeJa-
HOMOM, ObLTH 3HAYMMO BBIIIE, Y€M B CBIBOPOTKE 310pOBbIX n00poBobiieB (p<0,01). AyroaHnTurena
k BPAG] moryT ObITh MHOroOO€INArOIIMM MapKepOM IUIsi TOCTAHOBKHM JHMArHO3a MEJaHOMBI
(Shimbo et al., 2010). DST 6bL1 acconuupoBaH ¢ HHBa3HEH paka MOJIOYHOH skene3bl (Schuetz et al
2006). I'en BPAG]1, ckopee Bcero, y4acTByeT B mpoueccax nmposudepanuy, aronTo3a, HHBa3uu U

MeTacTasupoBaHus npu HazodapenreanpHol kapunHome NPC (Fang et al., 2005).

daxTop pemoaesuposanus matpukca S (MXRAS)

MXRAS, u3BecTHBIN Takke Kak ajjIMKaH, KOAUPYeT NPOTEOrNIMKaH, BIUSAIOLUN Ha aAre3uto, U oT-
HOCHUTCSI K TPYTIIE T€HOB, 33/IeHCTBOBAHHBIX B PEMOEINPOBAHIH BHEKJIeTOUHOro MaTpukca (ECM)
u MeskkserouHo anre3nn (Rodningen et al., 2008). Xotsa u pynkius 6enxka MXRAS npu pake He-
U3BECTHA, B Mpodax OMyXoJeH, MOPa3sUBLINX PA3JIMUHbIE TKAHH, TAKHE KaK KOXKa, TOJOBHOW MO3T,

JIeTKYe U SIMYHUK, ObUTH BBIIBJIEHBI coMaTndeckue mytannn MXRAS. ITLP ¢ obpaTHoii TpaHCKpHUI-
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uelt, nposenenHas s apinkada (MXRAS), monTeepaniia pe3yibTaThl aHAJN3a HA OCHOBE MUKPO-
YHIIOB, CBHIETEIbCTBYIOIINE 00 M30BITOYHOW 3KCHPECCHH MPHU PAKOBBIX 3a00JIEBAHMUAX TOJCTOU
KUIIKH B CPABHEHUH C HOPMAJIBHON TKAHBIO TOJICTOTO KHIIeuHHKa (13 KOJOpeKTanIbHBIX OMyXOoJei
u 13 HopManbHBIX TKaHel) (Zou et al., 2002). B HemaBHeM nccienoBaHUH O€JOK S, aCCOLMMPOBAH-
HBII C PEMOZIETIMPOBAHNEM MAaTPHUKCA, ObUT BTOPBIM I10 YaCTOTE MyTHPOBAaHHBIM reHoM npu HMPJI

(nepsem siBisieTcst TPS3) (Xiong et al., 2012).

Huxaun-3asucumast kuHasza 4 (CDK4) / unkaunn-3apucumas kusasa 6 (CDK6)

CDK4 siBnisieTcst 4JIeHOM CeMeCcTBa CEpUH-TPEOHUHOBBIX NMPOTenHKNHA3. OHa sABNsieTcs CyObeAMHU-
1[e}l MPOTEMHKNHA3HOTO KOMILJIEKCa, KOTOPBIH HIpaeT BaXXHYIO poJib Mpu npoxoxaeHuu ¢assr Gl
KJIETOYHOrO LIMKJIA. AKTUBHOCTB 3TOH KMHa3bl orpanudeHa nepexonaoM ot G1 k S-¢pase Bo Bpems
KJIETOYHOT'O LIUKJIA, U €€ SKCIIPECCUsi KOHTPOJIIUPYETCs, B IEPBYIO OYepeab, HA TPAHCKPUIILIMOHHOM
ypoBHe (Xiao et al., 2007). @epmentsl CDK4 1 CDK6 u ux peryisitopsl, HapuMep, [IUKIHHBI, UI-

paroT BeAyIIMe posu Ipu SMOpUoreHese, romeoctase u onkorenese (Graf et al., 2010).

B TkaHsX paka nerkux ypoeHb dkcrpeccuu Oenka CDK4 Obut 3HA4MMO MOBBIIIEH B CPABHEHUH C
HopMasibHbIMHU TKaHsMU (P < 0,001). [Tepuon obueit BboKUBaeMOCTH ObUT 3HAUUTENBHO OoJee Ko-
POTKUM y MalueHToB ¢ Oosee BHICOKMM ypoBHeM skcnpeccun CDK4, yem y mauueHTOB ¢ HU3KUM
ypoBHeM skcnpeccrnrt CDK4. MHoroMepHbIii aHaIu3 MO3BOJISIET MPEATIONOKUTh, YTO YPOBEHb SKC-
npeccur CDK4 6bpi1 HE3aBHCUMBIM MPOTHOCTHUECKUM UHAUKaTopoM (P < 0,001) anst BBKUBaEMO-
CTH NALIMEHTOB, OOJIHBIX pakoM Jierkux. bonee Toro, nogasnenue sxcnpeccun CDK4 Taxoke 3Ha4u-
TEJIbHO MOBBIIIAJIO SKCIPECCHIO peryyisaTopa kierodnoro mukiaa p21 (Wu et al., 2011a). B kneTkax
JIETKUX, KOTOPbIE SKCIPECCUPYIOT dHAOreHHbI oHKoreH K-Ras, abmsmus Cdk4, vHo e Cdk2 wnu
Cdk6, nHayupyeT HEMeIJIEHHYI0 PEAKIHIO0 KIETOYHOTO CTApeHUs. DTa peakuusi He MPOUCXOIUT B
KJIETKaX JIETKUX, SKCIpeccupyromux otaenbabiil atens Cdk4, nmm B apyrux K-Ras-skcnpeccupy-
romnx TKaHsax. Hauenneanue na amnenu Cdk4 B omyXonsix MO3OHUX CTanuid, OOHAPYKUBAEMBIX C
MOMOIIBIO KOMITBEOTEPHON TOMOTrpad iy, TakKe HHIYLHUPYET CTAPEHUE U MPENOTBPAINAET IPOrpec-

cuposanue omnyxonu (Puyol et al., 2010).

I'eteporennslii saepublii pudonykiaeonporend H1 (H) (HNRNPH1) / rereporenHslii siiepHbIit
pudonykeonporend H2 (H') (HNRNPH2)

JlaHHbIE TeHBl MPUHAIIEKAT K TMOACEMEHCTBY MOBCEMECTHO 3KCIPECCHPOBAHHBIX T€TEPOTE€HHBIX
snepHbIx puoonykieonporenHos (rsiPHIT). raPHII — 6enky, ces3bBaromuecst ¢ PHK u oOpasyromme

komruiekc ¢ rereporenHoi sinepHoit PHK (rssPHK). Ot 6enku acconmmposansl ¢ npe-MPHK B simpe
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U, TI0 BCEH BUANMOCTH, BIHSIIOT Ha mpoueccuHr npe-MPHK u npyrue acniektsl MeTabonnsma u TpaHc-

nopra MPHK.

rssPHII, BeposTHO, 3a1efiCTBOBAH B MATOr€HE3€ M MPOrPECCHPOBAHNH 3JI0KAYECTBEHHBIX IJIMOM, Oy-
AY4YU LEHTPOM OHKOT€HHOIO MEPEKIIoYaTesis AJi CIUIAMICUHIa, KOTOPBIM, BO3MOXKHO, OTPAXKaeT pe-
AKTUBALMIO MATTEPHOB CTBOJIOBBIX KJIETOK U OMNOCPEAYET MHOIOYMCIIEHHBIE KJIFOUEBBIE ACIIEKTHI
arpecCUBHOTO MOBEJEHMS OIyXOJIH, BKJIIOYAsl YKJIOHEHHE OT arnonTo3a 1 nHBasuBHOCTH (Lefave et
al., 2011). Hoxnays rssPHIT H unu A-Raf, onocpenosannbiii Manoit nuatepgepupyroeit PHK, mpu-
o k MST2-3aBucumomy anonro3y. Harporus, ycunennas sxcnpeccus rssPHIT H unn A-Raf qa-
CTHYHO MpPETSITCTBOBAJIA aronTo3y, HHAyHupoBaHHOMY sTorno3unoM (Rauch et al., 2010). [ToBbituen-
Helit yposenb rssPHIT H/H' oOHapy:keH B HEKOTOPBIX TKAHSX, KOTOPbIE B HOPMAJIbHBIX YCIOBHAX HKC-
NpecCcUpyroT HU3KKMe nuToruazmarndeckue yposuu rssPHII H/H', nanpumep, 5TO ageHOKapLHHOMA
HOKENTYIOYHOM JKeJe3bl, IenaTOKJIeTOYHasi KapuuHoMa U kapuuHoMa skenynka (Honore et al.,

2004).

BeJjiok 2, copep:kamuii TeTpaTpUKONENTHIAHBIH NOBTOP, AHKHPHHOBBIH NMOBTOP U OHMCIHPAJIb-
Hblii nomen (TANC2)

CewmeiictBo TANC Brmouaer TANC1 u TANC?2, xoropbie Obutn uneHTrGuumposans: B 2005 r. (Han
et al., 2010). benku cemeiictBa TANC 3a1eliCTBOBaHbI B PETYJISILHUA ACHAPUTHBIX LIUITUKOB, MPO-
CTPAaHCTBEHHOM OOy4YE€HUH M SMOPUOHAIBHOM pa3BUTHH, MOCKOJIbKY HenocTaTrok TANC] y mblmei
CHIDKAET IUIOTHOCTh INWUITUKOB B THMIOKAMIIE M HapyIIaeT MPOCTPAHCTBEHHOE OOYYEHHUE, MpHueM
HenoctaTok TANC2 BbI3bIBaeT SMOPUOHATIBHYIO CMepThb. HampoTwB, H30BITOYHAS SKCIPECCHUs
TANC1 u TANC2 B KyJIbTYype HEHPOHOB YBEJIUYHBAET IUIOTHOCTh IEHAPUTHBIX IIUMTUKOB 1 BO30Y-
nutenbHbIx cuHancoB. benku TANCI u 2, B OCHOBHOM, 3KCIIPECCUPYIOTCS B TOJIOBHOM MO3TE, T7Ie
3HAYUTEJIbHAS IO Oejika HaXOMWTCS B MeMOpaHax MeNKUX cuHanThudeckux Besuwkyh (Han et al.,

2010).

Besok ¢ nomenom Ring finger 213 (RNF598)
RNF213 xonupyer 6enok, conep:kamuii RING-nomen tuna C3HC4, sSBASIOMIMICS CHEHATbHBIM
JIOMEHOM LIMHKOBOT'O Majblia, KOTOPBIN CBSI3bIBAET ABA aTOMA LIMHKA U CUUTAETCS] YUACTBYIOLIUM B

OTIOCPENOBAHIH MEKOEIKOBOTO B3aUMOIEHCTBHSL.

HccnenoBaTtenbckas rpymnma npeacraBuijia 10Ka3aTCIbCTBA, BIIEPBBIC MMO3BOJAOIIUEC MPEATIOIOXKNUTD,

yro RNF213 y4acTByeT B pa3BUTHH I€HETHYECKOH MPenpaciooKeHHOCTH K Oone3Hn Motisi-Motis
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(Liu et al., 2011b). B apyrom ncciaenosanuu 6s110 okazano, uto red RNF213 umen otHomeHnune k
TeHEeTHYECKOH MPEapacoNIoKeHHOCTH K Oone3Hn Motis-Moiis B nonyJssinnu XausleB B Kurae (Wu

etal., 2012).

CemelicTBO TPAHCTIOPTEPOB pacTBOPeHHbIX BemecTs 34 (pocdaTt HaTpus), yieH 2 (SLC34A2)
SLC34A2 — 310 pH-uyBCcTBUTENBHBIN HaTpU-3aBUCHMBIN TpaHcropTep (ocdara. [ToBbIeHHBIH
ypoenb skcripeccun reHa SLC34A2 B xopowmo audpepeHIMpoBaHHBIX OMYyXOJISAX MOXKET OTPaXKaTh
npoIecchl KJIeTouHoH auddepeHnnaniuy BoO BpeMsi OHKOTeHe3a B SIMUHUKE U MOT OBl CIIY>KUTh IO-
TEHIIMAJIBbHBIM MapKePOM Il IOCTAHOBKU IMArHO3a paka sIMYHUKa U IPOrHo3a ero TeueHus (Shyian
et al.,, 2011). TILIP ¢ oOpaTHOM TpaHCKPUIILIUEH MOATBEPANIA TOBBIIIEHHBIH YPOBEHb HKCIIPECCHH
SLC34A2 B kjeTkax NanUIIPHON KapLUUHOMBI IuTOBUAHOH >)ene3bl (Kim et al., 2010b). 3Haun-
TEJIbHO MOBBILIEHHBIN ypoBeHb dKcnpeccun reHa SLC34A2 HaOmrogancst Takke Cpeau TKaHeH paka

MOJIOUHOH JKeJie3bl IO CPAaBHEHHIO ¢ HopMasbHbIME TKaHsiMU (Chen et al., 2010a).

Benok 3, conepxkamnii SET u MYND-gomenst (SMYD3)

IlepBOoHaUaNbHO COOOIIANOCH, YTO MOBBIIEHHBIH YpoBeHb SMYD3, nusun-4-cnenuduaHoi meTu-
arpancdepassl ructoHa H3, urpaet kimro4eByro posib B mposrdepariy KIeToK KOJIOPEKTaIbHOH Kap-
uHOoMbI (KPK) u renatoknerounoit kapuunomsl (I'KK). B npyrom uccnenoBanuu Obu1o0 0OHApY-
JKEeHO, uTo sKcnpeccus SMYD3 Obuia Takske TOBBIIEHHON B 3HAYUTEIBHOM OOJIbIIUHCTBE TKaHEH
paka MosiouHOM >kene3bl. B paBHo#i crenenu, uyto u npu KPK u I'KK, catinencunr rena SMYD3 ¢
MIOMOIIBIO BBeNIeHUs1 MaJjioi unrepdepupyromeii PHK mpuBoanio k MHTHOUPOBAHUIO POCTA PAKOBBIX
KJIETOK MOJIOYHOH >KeJe3bl, MO3BOJsAA CHeNaTb IPEANOIOKEHHE, YTO IMOBBIIIEHHAs 3KCIPECCUs
SMYD3 tax:ke HeoOXoauma JUIst mpougepalivii PaKOBbIX KJIETOK MOJIOUHOH skese3bl (Hamamoto et
al., 2006). Hoknayn SMYD3 PHK-unTepdepeHimeii CHu»kaeT ypoBeHb SKCIpeccuu c-Met U UHTH-
OupyeT MUTpaIMIO U MHBA3HIO KIeTOK, Bbi3BaHHY0 HGF (Zou et al., 2009). SMYD3 wurpaer Bax-
HEeWImyo posib B poiudepannyu 1 MUrpanuu/uaBazuu kietok Hela u MokeT ObITh MOJIE3HON Kak

TepareBTHYECKasi MULIEHb MTPH KapIIHOMAX Ineiiku MaTku yenoseka (Wang et al., 2008b).

Auabaokeropeaykrasa 1-ro cemeiictpa, ywieH C1 (AKR1C1)/ Anbaokeropeaykrasa 1-ro cemeii-
cTBa, wieH C2 (AKR1C2)

AKRI1C1 u AKR1C2 pa3znu4aroTcsi TUIIb CEMbEO aMHHOKHCIOTHBIME octaTkamu (Le et al., 2010).
AKRI1C1 u AKR1C2 perynupyroT akTHBHOCTb aHJIPOT'€HOB, 3CTPOT€HOB U IIPOreCTepOHa U CTENEeHb

3aHSITOCTH U TPAHCAKTHBALIMIO COOTBETCTRYIOIMX perentopos (Penning et al., 2000; Steckelbroeck
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et al., 2004). ®epmentel AKR1C 3a uckmouennem AKR1C4, cieunpudHOro U1 nedeHu, SKCrpec-
CHPYIOTCS B PA3JIMYHBIX HOPMAaJIbHBIX U OPAKEHHBIX 3a00JI€BAHNEM TKAHAX H, TAKIM 00pa3oMm, co-
OTHOCATCS] C HECKOJIbKUMH 3a00JIeBAaHUAMH, TAKUMH KaK PaK JIETKUX, MOJIOYHOM JKeJe3bl, PeacTa-
TEJBHOH KeJNe3bl, SHAOMETPUANIbHBINA paK, MUEJOUAHAs Jelikemus U npyrumu (Brozic et al., 2011;
Byrns et al., 2011). UyBCTBUTEIBHOCTD K [UCIUIATHHY, KaK OKa3aJI0Ch, OblIa aCCOIIMUPOBAHA C YPOB-
HsiMu AKR1C B KJIeTOUHBIX JIMHUSIX SMTUTEHAbHOTO paka jierkux (Chen et al., 2010b) u y maunen-
toB ¢ HMPJI (Kuang et al., 2012; Stewart, 2010). M36prrounas sxcnpeccus AKR1C sBnsiercs, Takum
00pa3oM, HHAUKATOPOM IUIOXOrO MPOTHO3a U XUMHOPE3UCTEHTHOCTH NPH HEMENKOKJIETOUHOM pake
nerkoro denoseka (HMPJI) (Wang et al., 2007). M30pirounas skcnpeccust AKR1C2 takxe accoru-
UpOBaHa C MpOrpeccupoBaHHeM 3a00JeBaHUS NpU pake mpencrarenbHol xene3bl (Huang et al,
2010). Dnumunanms skenpeccun AKR1C2 ¢ momounsio uatepdepupyromeit PHK uarubupyer on-
KOT'€HE3 in Vivo W in Vifro, 4to AaeT Bce ocHOBaHUs npenmnonarath, yTo siPHK AKR1C2 moxer ur-

paTh BaXKHEHINYIO poJib B OJ0KMpOBaHUH remarokanueporenesa (Dong-Dong, 2007).

Perukynokansous 1, kaabuuii-ces3piBaomuii EF-hand nomen (RCN1) / peruxkyiokaiasous 3,
kagabuuii-cesasbiBaomuii EF-hand nomen (RCN3)

PerukynokansOuH 1 sBIAETCS KalbLUH-CBSI3BIBAIOIINM OEJIKOM, HaXOISIIIUMCS B IOJIOCTH 3HAO-
IIA3MATHYECKOTO PETUKYJIyMa. MIMMyHOTHCTOXMMHYECKOE HCCIIENOBAHUE MPOIEMOHCTPUPOBAIIO
mupokoe pacnpocrpanenne RCN B pa3iuyHbIX OpraHax Ijioja | B3pOCJIOro YeJOBeKa, MpernmMyIie-
CTBEHHO B SHJOKPHHHBIX M SK30KPUHHBIX opraHax. M30srrounas skcnpeccuss RCN moxker urpathb
POJIb IPU OHKOT€HE3€, OMYyXOJIEBOM MHBA3UH U PA3BUTHH PE3UCTEHTHOCTH K JIEKAPCTBEHHBIM CPE-
crBam (Fukuda et al., 2007). Peruxynokansbuna 1 (RCN1) — 310 6enok, acCOIMUPOBAHHBIN C KJIe-
TOYHOM NMOBEPXHOCTHIO, KAK Ha KJIETOUHBIX JIMHUSIX SHAOTEIHAIBHOTO PaKa, TAK M PaKa MPECTaTelb-
HOW kene3bl. Boicokuii ypoBeHb skcrnpeccud RCN1 Ha KJIETOYHOM MOBEPXHOCTH HAOTIOAANCS TPU
00paboTKe HSHAOTENHANBHBIX KJIETOK KOCTHOrO Mo3ra (hakTopoM Hekposa omyxonu-aibda (Cooper
etal., 2008). Yposerb RCN1 noBbinen npu kosnopektanbHoil kapuuHoMe (KPK) u Obut tokanmnsoBan
B PAKOBBIX KJIETKAX WJIM KJIETKaX CTPOMBI PSZOM C PAaKOBBIMHU KiieTkaMu. OH MOT ObI CTaTh HOBBIM
kanaunatoMm B Mapkepsl KPK (Watanabe et al., 2008). RCN3 sBisiercst wieHoMm cemeiictBa CREC
(Cab45/perukynokansbun /ERC45/xanymennn) nomen Ca2+ EF-hand-cBsi3pBarommx 0ekoB, JTOKa-
nu30BaHHBIX B cekpeTopHoM nytu (Tsuji et al., 2006). RCN3 mpemiaraercsi B Ka4eCTBe MOTSHIIH-
aJIbHO Ba)KHOT'O M€Ha-KaHAHMIaTa pU oluroaeHaporinomMax. Hecmotpst Ha 310, 0 ¢pyrkmmsx RCN3

u3BecTHO Masio (Drucker et al., 2009).
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HNuTepaeiikun 8 (UJI8)

NJI8 — sto xemokuH cemeiictBa CXC, SABISIOUIUIACS OJHUM U3 BOKHEUIINX MEIMATOPOB BOCMAJIHU-
TEJBHOTO OTBETA. DTOT XEMOKHH BBIPAOATBIBAETCS PA3NIMIHBIMHU TUIIAMHU KJIeTOK. OH IeHCTBYET Kak
XEMOATTPAKTAHT U SIBIIIETCS TaKKe CHIIbHBIM aHTHOTeHHbIM (akTopoM. XemoknHbsl CXC (ELR+),
takue kak MJI8, nHAyIMpyIOT aHrHOreHe3 ¥ MOTYT ObITh BJKHBI IIPU BHAX paka, UMEFOIIUX aHTHO-
reHHbll penorurn, Takux kak HMPJI (Arenberg et al., 1997). HenaBHo 65110 00Hapy>K€HO, YTO TMO-
Jy4eHHbIH 13 npoOs! onyxomu MJI8 neficTBoBaN Kak aTTPAaKTAHT ISl IUPKYJIUPYIOIIUX OMyXOJIEBbIX
KJIETOK 1L UX BO3BPAILEHHUS K UCXOAHOM OMyXOJH (paK MOJIOYHOMH JKeJie3bl, PaK TOJICTOW KHIIKU U
MeJIaHOMBI), IPUBOJA K Oonee arpeccuBHoMy peroruny omyxomnu (Kim et al., 2009). Yposuu MJI-8
aCCOLMHUPOBAHbI C PUCKOM BO3HUKHOBEHHS Paka JIETKUX 332 HECKOJIbKO JIET A0 NOCTAHOBKU TUArHO3a.
B xomOunaun MJI-8 u CRP sBisitores 6omee ctabunpHbIMU OHOMapKepaMu JJIsl peACcKa3aHus BO3-
HUKHOBeHUs paka jerkux (Pine et al., 2011). AxrtuBupyromue myrauuu KRAS mnn EGFR nossi-
maroT yposeHb dkcnpeccun MJI-8 mpu HMPJIL, MJI-8 skcnipeccupyercs Ha BBICOKOM YPOBHE B IIPO-
6ax HMPJI my>x4mH, KypsIIIMX JIML, TaLHEHTOB NOXUIIoro sozpacta, HMPJI ¢ nieBpaibHbIM 1opa-
keHreM U aneHokapurHoM ¢ KRAS-myraumsmu; u MJI-8 urpaer posip B pocTe U MUTPAIH KJIETOK

npu HMPJI, BbisBanHOM oHkoreHHo# Mmytauueir KRAS (Sunaga et al., 2012).

MupumuanHepruyeckuii penentop P2Y, G-0enok-cBsizannbliii, 6 (P2RY6)

P2RY6 npunagexur k cemeiictBy G-0eOK-CBsI3aHHBIX PELIEITOPOB. B 3TO ceMeiicTBO BXOAAT He-
CKOJIBKO MOATHUIIOB PELENTOPOB € PA3TUYHON (HapMaKOJIOTHYECKOH CEeKTHBHOCTBIO, KOTOPbIE HHO-
I7la NePEKPHIBAKOTCSA, Al PA3JIMYHBIX aJI€HO3UHOBBIX U YPUAUHOBBIX Hykyieotuaos. Ilogtun P2Y6
SKCIPECCUPYETCSI HA OCOOEHHO BHICOKOM YPOBHE B IUTALIEHTE, MTO3BOJISISI IPEATOIOKUTD, 9YTO P2Y6
UTPaET BAXKHYIO POJIb B BBIMOJTHEHUH (PyHKIMIA mianeHTsl. Tem He MeHee, Tokanu3aius P2Y6 B kier-
KaxX BHYTpPH IUIALIEHTHI Heu3BeCTHA. P2Y 6 MOXeT urpath BaXKHYIO pOJib B pa3BUTUH TpododiaacTude-
ckoli bone3nu, nuddepermuanuu u Heoriazuu (Somers et al., 1999). BaxHast pojib Obl1a MpUUCaHa

NUPUMUAUH-aKTUBUpYeMOMYy peuentopy P2Y B BOoCHanIMTENbHON pEaKLMM JIETOYHOIO STMTENNs

(Schafer et al., 2003).

benok 1, comep:kammii HECT, UBA u WWE-agomensl, E3 yOukBUTHHOpOTeHHJIHra3a
(HUWE1)

HUWEI konupyer unena cemetictBa youksurunnuras HECT E3. Jlomen HECT naxonurcst Ha C-
KOHIIE ¥ COJIEPIKHT LIFICTENH B aKTUBHOM LIEHTPE, KOTOPBIH 00pa3yeT MPOMEXYTOUHYIO CBSI3b MEXKTY

yOUKBUTHHOM U THO3(HUPOM.
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ARF-BP1 (HUWEI]) siBnsieTcss OCHOBHBIM MEINATOPOM Kak pS3-HE3aBUCHUMBIX, TaK U pS3-3aBUCH-
mbix ¢pynknuii ARF no nonasienuto onyxonei. Kak Takosoii, ARF-BP1 MoxeT ¢y XHUTh B Ka4eCTBE
NOTEHIMAJIbHON MHIIEHH MPH TEPANEBTUYECKOM BMELIATEIBCTBE B ONMYXOJb BHE 3aBUCHMOCTH OT
craryca pS3 (Chen et al., 2005a). MnaktuBauuss ARF-BP1 crabunusuposana pS3 u uHAyLHpoBaia
anonto3 (Chen et al., 2006). HUWE! (HectH9) skcripeccupyercs: B U30bITKE KJIETKAMH MHOTHX OITy-
XOJIeH deJoBeKa 1 HeoOXoauM 1Tt ponudepaun cyornonysinun onyxonesbix kietok (Adhikary
et al., 2005; Zhang et al., 2011a). ITpu pake monouHnoii skene3nl ypoBenb HUWE1 Haxoawiics B 3Ha-
YIMON KOPPETSILIMOHHON 3aBUCHMOCTH C COOTBETCTBYIOLIMMHM IMPOTHOCTUYECKMMH (akTopamMu U

kianHnYeckuM ucxonom (Confalonieri et al., 2009).

Bepcuxan (VCAN)

VCAN sBnsieTcst 4J€HOM CeMeNHCTBa NMPOTEOrNIMKAHOB — arrpekaHa U BepcukaHa. M3BecTHO, 4To
VCAN accouunpoBaH ¢ MHOKECTBOM MOJIEKYJ BHEKJIETOYHOI'O MAaTPUKCA, BKJIOYAsl THATyPOHaH,
teHacuuH, Gpubynun-1, pudbponextnn, CD44 u L-cenextuH, GuOpUINH, UHTETPHUH U CBA3YIOLIHI Oe-
70k (Zheng et al., 2004). VCAN skcnpeccupyercst BO MHOTUX TKaHsX. OH SKcnpeccupyercst B 00Jb-
IIIOM KOJINYECTBE HA PAHHUX CTAANSAX Pa3BUTHUS TKaHEH, U YPOBEHb €ro SKCIIPECCHH CHIDKAETCS TIOCIIe
CO3pEBaHMsI TKAHHU. Y POBEHb €ro SKCIPECCHU TAKKe MOBBIIIEH BO BPeMs perapanuy paH U pocTa
onyxonu (Ghosh etal.,2010). Hoknayn VCAN PHK-unTepdepeniuei B kieTkax aieHOKapLIHHOMBI
Jerkux 4enoeka (A549) B 3HAUUTENBbHOW CTENEHU MHTHOUPOBAJ POCT OMYXOJH il ViVo, HO HE in
vitro (Creighton et al., 2005). VCAN sBisieTCsl HEOCPENCTBEHHON MUIIEHBIO pS3. Beicokas sKc-
npeccust VCAN takske Obl1a 0OHapy»keHa B CTPOMAJIbHOM TKaHU MEPUTYMOPAIbHOM 00JIaCTH Ha paH-
HUX CTaysIX paKa MpeiCTaTeIbHON JKeJe3bl U Paka MOJIOYHOM JKeJIe3bl, U OH aCCOLIMHPOBAH C arpec-

CUBHBIM MoBeneHreM onyxoiau (Yoon et al., 2002).

Pubonyxaeasa III Drosha (DROSHA)

Drosha — 3to depment Praza Il 2 knacca, oTBevaromuii 3a MHHULHALWIO npoueccrara MUKpoPHK
(miPHK), nnu xopotkux monekys PHK, sxcnpeccupyeMbIx KI€TKOM B €CTECTBEHHBIX YCIOBUSX, KO-
TOpbIE PETYJHUPYIOT ILIHUPOKUH CHOEKTPp APYruX TeHOB 3a cyerT B3aumopeilicteuu ¢ PHK-
UHIyLUPOBAHHBIM KoMIuiekcoM cainercunra (RISC) B nensix MHULMALMN pacIIeruIeHus] KOMILIe-
meHtapHoi nHpopmannonnoit PHK (uPHK) kak wactu mytu nPHK. Monekyna mukpoPHK cunTe-
3UPYeTCs KaK MepBUYHBIN TpaHCKpHUNT (uinHHas Mojiekyia) PHK, nssectHsiii kak pri-miPHK, koto-
polii pacmermsiercss GpepmerTom Drosha ¢ monyueHnem XapakTepHOW CTPYKTYphl THUNA «CTeOemb-

NeTIIsY, UMerolnel okoso 70 map HyKJI€OTHIOB B JUIMHY U HazbiBaemoii pre-miPHK (Lee et al., 2003).
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Drosha cymecTByeT kak 4acTh OEITKOBOr0 KOMIUIEKCA, HA3bIBAEMOTO «MHUKPOIPOLIECCOPHBIN KOM-
IUIEKC», KOTOPBIM COAEPIKHUT Takke cBs3biBarommii AByxHUTeBYI0O PHK Oenok Pasha (u3BecTHbIi
takxe kak DGCRS8) (Denli et al., 2004), xkoTopslii HeoOXxonuM st BeimonHeHus pyHkumii Drosha u
croco0eH CBS3BIBAThCA ¢ OpHoIenodedHbMu (parmentamu pri-miPHK, HeoOxonumbiMu st mipa-
BuIbHOTO poneccunra (Han et al., 2000). Drosha uenoseka Obut kiioHupoBaH B 2000 r., KOraa ero
UICHTUPHUIUPOBAIH KaK SAEPHYIO ABYXLEMOYEUHYI0 PHOOHYKIIEa3y, 3a1eHCTBOBAHHYIO B IPOLEC-
cuHre pudocomanpHbIx npeamectseHHNKOB PHK (Wu et al., 2000). Drosha ctan nepseiM uenoseue-
ckuM ¢pepmenTom PHazoit 111, koropblii ObuT HAEHTUPUIMPOBAH U KJIOHUPOBaH. J[Ba npyrux vesuo-
BEUECKHX (PEPMEHTA, KOTOpPbIE YYaCTBYIOT B NPOLECCUHIe U (PYHKIIMOHAJIBHONW aKTHBHOCTU MUK-
poPHK — sto 6enku [Haticep (Dicer) u Apronast (Argonaute). O6a ¢pepmenta, Drosha u Pasha, no-
KaJIM30BaHbl y KJIETOYHOTO sizipa, rae npoucxoaut npoueccudr pri-miPHK B pre-miPHK. TTonyuen-
Hasl B pe3yJIbTaTe MOJIEKYJIa IPOLIECCUPYETCS 3aTeM B KJIeTOYHOM 1uToruiasme Oenkom Dicer PHazoi
B 3penyo miPHK (Lee et al., 2003). Drosha u npyrue ¢epMeHTbI, y4acTBYIOLINE B MPOLIECCUHTE

miPHK, moryT ObITh BaskHBI B TpOTHO3€ pakoBbIx 3adonesanuii (Slack and Weidhaas, 2008).

besok, coaepkammii N1eKCTPHH-TOMOJIOTHYHBIH 10MeH, CeMelHCTBO A (CBsI3bIBalOIHH ¢ ¢oc-
¢pounozuTua-cneunpuunsbiii), 4ien 8§ (PLEKHAS)

I'en nnst ananTopa 2 pocharumununozuron-4-pocdara (FAPP2 = PLEKHAS) xonupyeT uuTorias-
MaTHYECKYIO JIUMTUATPAHC(Depasy ¢ MIeKCTPUH-TOMOJIOTHYHBIM JOMEHOM, KOTOPBIN ObUT 3a1€HCTBO-
BaH B MPOLIECCE CO3PEBAHMS BE3UKYJ M TPAHCIOPTE OT TPaHC-I OJBIKU-CETH B IIA3MATUYECKYIO
memOpany (Cao et al., 2009). Beenenue pub0o3uMOB, HallelleHHbIX Ha TeH FAPP2, B kjieTku Kapim-
HOMBI TOJICTOM KHIIKH BbI3BIBAJIO MX AIONTO3 B MPUCYTCTBHM aHTUTEN K Fas. KieTku rimmomsl 1 paka
MOJIOYHOH >Kene3bl, TpaHcuuupoBaHHble Majol uHTepdepupyromeit PHK FAPP2, takke nemoH-
CTPUPOBAIIN CYIIECTBeHHOE MoBbieHue anonrosa (Tritz et al., 2009). B 6onee mo3aaux uccienosa-
HUSIX nomdepkuBaercs posib FAPP2 kak nunuanepeHocsimero 0enka, 3a1eiCTBOBAHHOTO B MeTabo-
nu3Me rimkochuHronununa B komruiekce I'onbmxu (D'Angelo et al., 2012). @ochounozuton-4-poc-
¢dar anantepHbiii Oenok-2 (FAPP2) urpaer Kir04eByr pojib B BBIPAOOTKE TIIMKOCHHHTOIUITUAOB
(GSL) mpu ucnonb3oBaHuM ¢Boero C-KOHLIEBOTO IOMEHA JJIsl TPAHCIIOPTA TOJIBKO YTO CHHTE3HPO-
BAHHOT'O TIIOKO3WJILIEPAMHUA U3 MPUJIETAOINeH K [IUTO30JH TIFOKO3MWILEPAMU/I-CHHTA3bI B LIUC-00-
nacte ammapata [ompmku ans mocienyromero aHadomuueckoro mpoueccunra (Kamlekar et al.,

2013).

Anernia-KoA-kap6okcunasza-ansda (ACACA)
ACACA - 310 GuoTuH-conepkamuii (PepMeHT, KOTOPBIH KaTau3upyeT KapOOKCHITUPOBAHUE arle-

Tun-KoA 1o manoHun-KoA, TUMUTHPYIOIIYIO CTaIuIO B MPOLIECCe CUHTE3a JKUPHBIX KucaoT (Tong
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and Harwood, Jr., 2006). IToBenuenne ypoBHs: ACACA ObUIO BBISIBJIEHO IPH MHOTHX BUAAX paka
YeJI0OBEKa, U OHO CIIOCOOCTBYET TOMY, UTOOBI JIMIIOT€HE3 YIOBJIETBOPSUI MOTPEOHOCTD PAKOBBIX KJle-
TOK B MX ObICTpOM pocte u nponudepaunu. [loatomy ACACA moxer ObITh 3¢ eKTHBHON MHUIIIEHBIO
IUTsI BMEIIATeIbCTBA B PA3BUTHE PAKOBBIX 3a00JIEBAHUH, a HHTHOUTOPHI, pa3paOOTaHHbIE IS Jiede-
HUs1 MeTabonnyecknx 3a00eBaHui, MOTJIM OBl CTaTh MOTEHIMAIbHBIMH TEPANIEBTHUECKUMH CPEN-
CTBaMH B paMKax MpoTHBOpakoBoi Teparuu (Wang et al., 2010a). B nByx nccnenoBaHusx ObUIo mpo-
neMoHcTpupoBaHo, uto caitneHcuHar reHa ACACA ¢ nomomsto PHK unTepdepenunn npusogur
MHTUOMPOBAHUIO POCTA U BBI3BIBAET KJIETOYHYIO CMEPTh MPAKTUYECKU B TAKOU K€ CTEIEHH, KaK 3TO
Haboaercst nmocne noxasienus skcrpeccun rera FASN (Brusselmans et al., 2005; Chajes et al .,
2006). TOFA (5-terpaneuun-okcu-2-pypaHkapOOHOBasi KUCIIOTA), aJUIOCTEPUUECKUNH HHTHOUTOP
ACACA, sBrsieTcss LUTOTOKCUYECKUM A1 Ki1eTok paka jierkoro NCI-H460 u ki1eTok KoJopeKTaib-
Hoti kapiuHoMbl HCT-8 u HCT-15, u BebiBaet anonto3 (Wang et al., 2009a). JIpyroii BbICOKO3(-
¢extusnbiii nHrIONTOp ACACA, copader A, OIOKHPYET JUIMOreHe3 U YCUIINBAET OKUCIICHHE JKHP-
HBIX KHCJIOT B KJIETKaX paka IpeNCcTaTeNIbHOM Jkene3bl. PakoBble KIETKH MPEKPaLIaloT Mponudepu-
poBaTh U OKOHUaTeabHO norudaroT (Beckers et al., 2007). DTu cBeneHUs MO3BOJISIFOT MPEAOIOKHTb,
YTO KPOME aKKyMyJsiuuu MasnoHmiI-KoA, MHrHOnpoBaHue JIMIoreHes3a caMo 1o cede MOXKET BbI3bl-
BAaThb CMEPTh PAKOBBIX KJIETOK, U uTO, HaKoHel, ACACA moxeT ObITb MUIIEHBIO IIPU aHTUHEOILIA-

crudeckoi Tepanuu (Brusselmans et al., 2005).

HNurerpun, ansgpa 11 (ITGA11)

HHTErprHbI UTPAOT BAXKHEHUIIYIO POJIb B PA3JIMYHBIX KJIETOUHBIX MMPOLIECCAX U MPOLIECCAX PA3BUTHS,
BKJIFOYAsl KJIETOYHBIN pocT, AuddepeHManuio 1 BBKUBAEMOCTD, & TAKKEe OHKOT€HE3, HHBAa3HIO pa-
KOBBIX KJIETOK U MeTacTasupoBanue. Muterpun anbda 11 (ITGA11/ansdal 1) nokanu3oBaH B CTPO-
MaJIbHBIX (puOpobdaacTax U OOBIYHO B U30BITKE SKCIPECCUPYETCS KIETKAMU HEMEIKOKJIETOYHOIO
paka sierkoro (HMPJI). MPHK anbgal 1 6pita skcripeccupoBaHa B U30bITKE KaK B KJIETKaX aJeHOKAp-
IUHOMBI JIETKUX, TaK U KJIETKAaX MJIOCKOKJIeTOYHOH kapuuHoMbl (Wang et al., 2002). Coobmanocs,
yto anb(dall urpaer BakHYH poJib B COCOOHOCTH (prOpPOOIACTOB CTUMYJIHPOBATH POCT KJIETOK
HMPJI in vivo, n 3Ta GyHKUUS OTIACTH orocpenyercs ero peryssinueii sxcnpeccnn IGF2 (Zhu et al
2007). B OTHOIIEHUHN KIMHUKOMATOJOTHYECKUX XapakTepucTHk nauneHToB ¢ HMPJI u3bsrrounas
skcnpeccust renoB hMTHI1, SPD, HABP 2, ITGA11, COL11A1 u CK-19 umena 3Ha4uMyro Koppe-
TS0 ¢ matonorndeckoin craauei (p<0,05). bonee Toro, uzdeirounas sxcnpeccuss hMTH1, SPD,
ITGA11 u COL11A1 xoppenupoBaia ¢ METacTa3aMu B TUM(PATUIECKHX y3J1aX U TUIOXUM MTPOrHO30M

(Chong et al., 2000).



-20 .

Koanaren, Tun XII, ansga 1 (COL12A1)

I'en COL12A1 xomupyet anbda-niens komaresa tuna XII, uiena cemeiicrsa komnarenoB FACIT
(accounmpoBaHHbIe ¢ GUOPHILTIAMH KOJUTATE€HBI C IPEPBIBAEMBIMHU TPOHHBIME cripasisiMu ). Kosmaren
tuna XII sBasieTcs roMOTPUMEPOM, B3aMMOCBSI3aHHBIM, Kak ObUTO 0OHAPYIKEHO, C KOJUIAr€HOM THIIa
I. Kak cunraercs 3Ta B3aMMOCBs3b MOAUDULIMPYET B3aUMOZEHCTBHE KojulareHa tumna I ¢ ¢pubpu-
Jamu U okpy:xarouM marpukcoM (Oh et al., 1992). COL12A1 moxer ObITh 3a€HICTBOBaH B pery-
JaupoBaHuHU OazaibHBIX MeMOpaH, 00pasys cnennduyeckre MOJEKYJIIPHbIE MOCTUKUA MeXay ¢Guo-
pwutaMu 1 aApyrumu komnoneHramu matpukca (Thierry et al., 2004). COL12A1 skcnpeccupyercs B
cepale, TUIALeHTe, JISTKUX, CKEeJIETHBIX MBILIIAX U MOMKeNyno4Hol xkeneze (Dharmavaram et al.,
1998), B pa3HOOOpPa3HBIX COENUHHUTENBHBIX TKAHSIX, BKIIOYas CYCTAaBHOW W 3MU(U3APHBINA XPsIL
(Gregory et al., 2001; Walchli et al., 1994; Watt et al., 1992). Yposensb sxcripeccun COL12A1 Obin
MOHIDKEH B OMYXOJISIX, XapaKTEPU3YIOLIMXCSI BBICOKOH MHKPOCATEIUTUTHOH HECTAOMIIBHOCTBIO, MTPU
CPaBHEHHH CO CTAOMJIBHOW TPYMION ¢ HU3KOW MHKPOCATE/UTUTHON HECTaOUIbHOCTBIO WK O3 Hee

(Ortega et al., 2010).

Heiitpodgunbnas 3aacraza (ELANE)

HefitpodunpHas snactaza (wim TedKoIUTapHAS 3J1acTasa), Takxke u3BecTHast kak ELA2 (anacraza 2,
HeUTpo(UIIbHAS), SBISIETCS CEPUHOBOIN MPOTENHA30M, OTHOCAIICHCS K TOMY K€ CeMEHCTBY, YTO U
XUMOTPUIICHH, 1 00Janaer mupokoi cyocTpaTHol cieruduuHocThio. CekpeTupyemasi HeHTpodu-
JIAMH BO BPEeMs BOCTIAJIUTEILHOTO TIPOLIECCA, OHA pa3pylIaeT OakTepuu U TKaHb xo3siHa (Belaaouaj
et al., 2000). Yenoseueckas HelitpoduibHas snactaza (ELANE), urparomiast riaBHyI poJib B pa3BU-
THUW XPOHHUYECKUX OOCTPYKTHBHBIX 3a00JIEBAHUN JIETKUX, KaK ObUIO HEAABHO OOHAPYXKEHO, 3aneii-
CTBOBAHA B MPOrPECCUPOBAHNN HEMEJKOKJIETOYHOTO paka Jierkoro. OHa MOXeT AeiCTBOBAaTh Ha He-
CKOJIBKUX YPOBHSIX (1) BHYTPUKJIETOUHO, YAJIsIs aAanTepHbIe MOJIEKYJIbI CyOcTpaTa-1 HHCYTMHOBOTO
perentopa (IRS-1) (i1) Ha MOBEPXHOCTH KJIETKH, TUAPOJIHN3Ys Takue peuentopsl kak CD40 (iii) Bo
BHEKJIETOUHOM IMPOCTPAHCTBE, BbIpabaThiBast pparMeHThI 3J1aCTHHA, T. €. MOP(O3TaCTOKUHBI, KOTO-
pble aKTUBHO CTHMYJHPYIOT MHBa3UBHOCTb PAKOBBIX KJIETOK W aHruoreHe3 (Moroy et al., 2012).
HefitpodunpHas 31acTa3a HEMOCPEICTBEHHO BbI3bIBAIA MPOIH(EPALIUIO OMyXOJIEBBIX KJIETOK aje-
HOKapIITHOM JIETKHX KaK Y JIFOJIEH, TaK M Y MBILIEH, MMOJIydasi JOCTYI K SHIOCOMAIbHOMY KOMITapT-
MEHTY BHYTPH OITyXOJIEBBIX KJIETOK, TJ€ OHA paclieruisia cyocTpar-1 MHCYJIMHOBOTO penenTtopa

(IRS-1) (Houghton et al., 2010).

HNurudurop cepnun-nentuaasel, kiaaaa B (osanboymun), wien 3 (SERPINB3)
AnTHreH miuockokierouHor kapunHoMbl (SCCA), takxe HasbiBaemblii SERPINB3, sBisiercs une-

HOM CEMEeWCTBa BBHICOKOMOJIEKYJISIPHBIX HHTHOUTOPOB CepHH-NenTHAa3b! (cepnuHbl) (Suminami et
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al., 1991). O BBICOKHX YPOBHSIX 3KCIPECCHH COOOIIANIOCH MTPH PaKe TKaHEH rOJIOBBI M IIEH U IPYTHX
BuAax snurennanbHoro paka (Torre, 1998). Coobmanock 06 n3dbrrounoii sxkcnpeccun SCCA B omy-
XOJIEBBIX TKAHSX B CPABHEHHH C TKaHBIO NMEPUTYMOPAIBHOMN 30HBI, YTO TMO3BOJISIET MPENIIONOKHUTb,
YTO OH MOJKET UTPaTh POJb MOTEHIMAIBHOIO MapKepa JUIsi THCTOJOTHUECKOTO BhISIBICHHSI I'€I1aTO-
kietouHoi kapuuHoMbl (I'KK) (Pontisso et al., 2004). Cepriun B3/B4, B ocobenHocTH cepriuH B4,
10 BCel BUAMMOCTH, UIPAET BAXKHYIO POJIb B abeppaHTHON nponudepanyu snutenusi. OueHka cep-
nuHa B3/B4 Morna Ob1 IMeTh MPOTHOCTHYECKOE 3HAUEHHUE TIPH MPOTHO3€ MPOrpPeCcCUpOBaHHUs 3a00-
JIeBaHus, B OCOOEHHOCTH Yy MAaLIUEHTOB C IOBBILIIEHHOHN MPEIpPacHOOKEHHOCTBIO K PaKy JIETKUX
(Calabrese et al., 2012). C onnoii croponsr, SCCA1 (SERPINB3) unrubupyer kieTo4nyoo rudens,
BBI3BIBAEMYIO TIOBPEKASHUEM JIN30COM, TOT/Ia KaK, C IPyTroil CTOPOHBI, OH CEHCUOUIIH3UPYET KIETKU
K OP-cTpeccy, akTUBUpPYS Kacrnasy-8 BHE 3aBUCHMOCTH OT alONTOTHYECKOrO IMyTH I'MOeNu KIIETOK
(Ullman et al., 2011). Hexoropsle ¢akTbl yka3piBatoT Ha BaxxHY!0 posib SERPINB3 B nnunmanuum
pazpyieHust snuaepmanbHoro daprepa. SERPINB3 moskeT ObITh onpenenstomumM Gaktopom 6apb-

epHo#i pynxumn B snunepmuce (Katagiri et al., 2010).

Unen cemeiicrBa kune3nnos 26B (KIF26B)

KunesnH — 310 0ok, MpuHaUIekKaIuil K KJIaCCy MOTOPHBIX OEJTKOB, OOHAPY KEHHBIX B 3YKAPHOTH-
YecKuX KieTkax. KMHe3uHbl IBUXKYTCS BIAOJb (PMIAMEHTOB MUKPOTPYOOUEK, MOTyyas SHEPTUIO OT
ruaponnsa AT® (takum obpasom, kunesunsbl sBisitoTcst AT®azamu). Kif26b, ren cemelicTBa KuHe-
3UHOB, mpeAcTaBisieT codoit muteHs s Salll mo xony Tpanckpurniun (Nishinakamura et al., 2011).
Kif26b HeoOxomuM 11st pa3BUTHS MTOYEK, IOCKOJIbKY OH PETYJIMPYET aAre3U0 Me3eHXUMAJIbHBIX KJie-
TOK, HAXOSIIUXCSI B KOHTAKTE ¢ 3a4aTKOM MoueToyHHKa. M30pirounas skcnpeccust Kif26b in vitro

BbI3bIBaJIa IMOBBIMICHHYIO KJIETOYHYIO aAr€3uUt0 3a CHET BSaHMOHGﬁCTBHﬁ C HEMBbIIIECYHBIM MHO3HHOM

(Terabayashi et al., 2012; Uchiyama et al., 2010).

AHKH103, mporpeccuBHbIN romoJor (Mpimb) (ANKH)

ANKH (uenoBedyeckuii roMojior Oejka MporpecCUpyIOLIero aHKNI03a) PeryupyeT TPAHCIOPT He-
opranuueckoro nupodocdara (PPi) uepes kierounyro memOpany (Wang et al., 2008a). HekoTopsie
JaHHbIE MO3BOJISIIOT MPEANOIOKUTb, 4To dKcrpeccusi ANKH u ero ¢pyHkiMOHa bHAS aKTUBHOCTD iH1
VIfro ¥ in vivo TIONABIISFOTCS B YCJIOBUSX TUTIOKCHH, U 9TO BiusiHue peryaupyercs HIF-1 (Zaka et al
2009). Yenoseueckuit res ANKH skcnipeccupyercs in vivo TkaHb-crieupuaeckuM obpa3om, mpu-
YeM HauBbICIINH ypoBeHb skcrpeccuit MPHK Obu1 00Hapy keH B TOJIOBHOM MO3Te, CEPALE U CKENeT-

HbIX Mbimax (Guo et al., 2001). Myraun rera ANKH Obuin acconnupoBaHbl ¢ ayTOCOMHO-TTOMHU-
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HAHTHOW KpaHuometadusaproit nucruasueii (Kornak et al., 2010). Yposeno ANKH 061 3Haun-
TEJIBHO IOBBIIIEH B KJIETOYHBIX JIMHUSAX PaKa IIEHKH MAaTKU C aMIUTM(UKALUSMH [0 CPABHEHHIO C
KJIeTOUHBIMU JTUHUAMHU Oe3 amrutudukanmii (Kloth et al., 2007). AmMmundukauus reHOMHOH nocie-
J0BaTEIbHOCTH YYaCTKOB HA IIeYe XPOMOCOMBI 5P 4acTO HAOMI0anach NPy MEIKOKIETOUHOM paKe
aerkux (MPJI), uTo nmpeanonaraer NpuCyTCTBHE MHOXKECTBA OHKOT€HOB Ha 3TOM Iuiede. Coe 1 COaBT.
OnucaNy UISHTU(YUKALNIO MUKPOAETIELNH, KOTOPBIM yIAJIOCh YKIOHUTBCS OT OOHAPYKEHHs CTaH-
JapTHBIMH METOJaMH AUarHOCTUKH, U uneHTudukauno reHoB TRIO u ANKH B kadecTBe HOBBIX

npexanonaraeMbix oHkoreHos (Coe et al., 2005).

®axTtop sigepHoro s3xcnopra PHK1 (NXF1)

B genoseueckux knerkax ¢pakrop sxcnopra MPHK, NXF1, Haxoaurcs B HyKJI€OoIIa3Me U B sIIEPHBIX
NopoBbIX KoMIuiekcax (Zhang et al., 2011b). Tpancropr MPHK u3 caiita TpaHCKpUNLIUH B siipe B
CalT TPAHCISILIMYU B LIUTOIIIA3ME SIBJISIETCS HEOOXOIMMBIM ITPOLIECCOM IPHU 3KCIIPECCHH M'eHOB dyKa-
puot. B uenoseuecknx kierkax ¢akrop skcnopra MPHK NXF1 (Takke M3BECTHBIN 1O HA3BAHUEM
TAP) conpososxnaer Tpanckpuntsl MPHK u3 sinpa npu ogaoBpemenHoM cesibiBanuu MPHK, anan-
TepHbIx OenkoB MPHK u mosropos ¢ennnananus—rmnuuH (FG) snepHOro mopoBoro KOMILIEKca
(Kelly and Corbett, 2009). NXF1 siBnsieTcsi yHUKAJIbHBIM Cpenu (GaKkTOPOB SAEPHOTO TPAHCIIOPTA,
MOCKOJIBKY 5TO MYJIbTUIOMEHHBIH O€JIOK, KOTOPbIil He UMEeT CXOJCTBA HU MO CTPYKTypam, HHU IO
MeXaHu3My ¢ OekaMu kapuodeprHaMu, KOTOpbIe TPAHCTIOPTHPYIOT OenkoBbie rpy3bl, TPHK 1 Muk-
poPHK uepes snepnsiit noposbiii komruiekc. Jxcnopt MPHK nocpencrsom NXF1 siBnsiercst mpouec-
coM, KOTophIi nporcxoaut HezaBucumo ot [ ' T®aser Ran (Gruter et al., 1998). AnepHbiii sxcnopT
mRNP onocpenyercst TpaHcniopTHbIMU (akTopamu, TakuMu kak NXF 1, kotopsiii cBs3biBaeT mRNP
U ONIOCPENYeT UX TPAHCIOKALIMIO Yepe3 LIeHTPAJIbHbIA KaHa siiepHOro noposoro komruiekca (1K)
3a cyer B3aumonercTeuii ¢ FG-nykineonopunamu (Wickramasinghe et al., 2010). Tpancnopt MPHK
MOYKET OCYIIECTBIIATHCS KaK MyTsIMU MaccoBOro skcnopra ¢ yuactueM NXF1/TAP, tak u 6onee crie-

UATM3UPOBAHHBIMU MyTSIMH, B KOTOPBIX 3aJIeHiCTBOBaH OEJIOK COXpaHeHUs! 00JacTH XPOMOCOMBI |

(CRM1) (Siddiqui and Borden, 2012).

Perynsitop nepenaun curuajios uepes G-6enoxk 4 (RGS4)

RGS4 neiictByer B kauecTBe Oenka, yckopsiromero aeiicteue I Tda3bl, B MOTYISLUUA CUTHAJIBHBIX
nyTeit p- u S-ommongHex perentopos (MOR u DOR, coorsercTBenHo). CHmkenne yposas RGS4,
BBI3BAHHOE ONMOUIHBIM arOHUCTOM, OCYIIECTBIISIETCS 32 CUET YOUKBHUTHH-TIPOTEACOMHOTO CUTHAJTb-
HOTO IMYTH U MOXKET y4aCTBOBATh B COXPAHEHHUHU KJIETOUHOTO rOMEOCTa3a B MOPPHUH-3aBUCUMOM CO-

crossHun (Wang and Traynor, 2011). RGS4 urpaer BaskHyI0 poJib B peryJIMpOBaHUH OeTa-KJIETOYHON
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¢ynkunu (Ruiz, I et al., 2010). Xie u coasr. npemnoxunn RGS4 B kadecTBe HOBOTO Cyrnpeccopa
KJIETOUYHOW MUTPALIMU U NHBA3UH MTPH PAKe MOJIOYHOM JKEJIe3bl, SIBIISTFOIINXCS BA)KHBIMH STallaMU Me-
TacTaTu4eckoro kackana (Xie et al., 2009). RGS4 skcnpeccuposaicst B U30bITKE KJIETKAMH KapIu-
HOMBI I[UTOBUIHOM Kene3bl. DPPEeKTUBHOE CHUKEHUE YPOBHEH €ro SKCIIPECCUU B PAKOBBIX KIETKAX
IIUTOBHUIHON JKeJI€3bl 3HAUUTENbHO OCIA0JISIIO JKU3HECTIOCOOHOCTh PAKOBBIX KIIETOK IIMTOBHIHON
JKeJe3bl, yKa3piBas Ha 3HaUMMYH0 posib RGS4 B onkorenese mmroBuaHoM xene3bl (Nikolova et al.,
2008). RGS4 nuddepeHnmnaabHO SKCIPECCUPOBANICS B KIETOYHON JIMHUH OITyXOJIU TTOKENY IOUHON
JKeJIe3bl UeJIOBeKa U, Kak ObLIIO 0OHApPY)KEHO, SIBJIETCS] BO3MOXKHBIM M'€HOM-MapKepOM IS JIOKAJb-
HOW MHBA3UH OIYXOJIH M PA3BUTHUS METACTA30B B IMIEYEHU NPH KapLMHOME MOKEITY AOYHOM JKeJe3bl
(Niedergethmann et al., 2007). M30brrounast sxcnpeccuss RGS4 npusoamia k 3aMeIeHU0 U U3Me-
HEHMSM B ITpoLiecce TyOyIALNT SITUTENHATBHBIX KJIETOK JIETKHUX 32 CUET CEJIEKTUBHOTO MHrMOMpoBa-
Hust G-Oenok onocpenosanHoi aktuBauuu p38 MAPK wu, crnenoBaTenbHO, 3a CUET CHHU)KEHUS MPO-
mudepaliuy, MUTPALN STUTENNATBHBIX KJIETOK U YPOBHS SKCIpeccuu (akTopa pocTa SHIOTEIHS

cocynos (OPPOC) (Albig and Schiemann, 2005).

I'motamun-ppykT030-6-pocharrpancamunasa 2 (GFPT2)

GFPT2 yuacTByeT B poCT€ aKCOHOB, PAaHHUX CTaJMSIX Pa3BUTHUsS HEHPOHOB, CUTHAJbHOW TPAHCAYK-
LUI/CUHTEe3€ HEHPONEeNTHUAOB M B pPeaH3alMU PELEenTOpaMH HeHpOMeIuaTopoB HX (QYHKUUH
(Tondreau et al., 2008). I'enernueckue Bapuantel GFPT2 accorunposanbl ¢ quaderom 2 Tumna u aua-
Oernueckoii Hepponatueit (Zhang et al., 2004). Kpome Toro, accouuanusi OMHOHYKJIEOTHIHBIX T0-
aumopdusmoB B GFPT2 npennonaraer, 4To reH, 3aAeiCTBOBAHHBIN B MOAYJISILIUHU Iy TH OKUCIIUTE b~
HOTO pacnajaa, MOT Obl ObITh OCHOBHBIM BHHOBHUKOM X POHHUYECKOH MOYEYHOH HETOCTATOYHOCTH TPH
caxapHom auadere (Prasad et al., 2010). Merunuposanue JIHK rena GFPT2 ouenuBanu B oOpasmax
nepBUYHON ocTpoil mumpodnactHoi aelikemun (ALL). [TanneHTsl ¢ HECKOJIBKMMH METUIHPOBaH-
HbIMH CpG-0CTpOBKaMH UMENH XyAIIyro o0myro BeikuBaeMocTh (Kuang et al., 2008). GFPT2 wur-
paeT poJib B MeTabOJIM3Me TIIFOTAMHHA U, KaK HaOJIFOAaIOCh, €r0 YPOBHH SKCIPECCHH BBILIE B ME3ECH-
XUMAaJIbHBIX KJIETOYHBIX JIMHUSX. MeTaboIi3M MIF0TaMHUHA MOKET HI'PATh BAJKHYIO POJIb B IPOrpec-
CHPOBAHUU OIYXOJIM, 1 HHTHOUTOPHI MyTeH KIETOYHOTO MeTabon3Ma MOTYT OBbITh (hOPMOI STHre-

HeTnyeckol Teparnmu (Simpson et al., 2012).

MouJiekysia aare3uy JHAOTETHAJIBLHBIX KJ1eTOK roiosHoro mosra (CERCAM)
CERCAM nokann30BaH Ha MOBEPXHOCTH HIOTENHATBHBIX KJIeTOK (Starzyk et al., 2000) u kapTupo-
BaH Ha xpomocome 9q34.11, pernone-kanauaare Ha 9q, Kak ObUIO YCTAHOBIJIEHO, B3aUMOCBSI3aHHOM

C HACJIEACTBEHHBbIM unuonatudeckuM ckoirozom (Miller et al., 2012). I'en CEECAMI mmpoko
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TPaHCKPUOUPYETCS B HEPBHOIN CHCTEME M B HECKOJIbKUX CEKPETOPHBIX TKAHSX, TAKUX KaK CIIFOHHBIC
JKeJe3bl, TIOKENyI0UHAas JKeJe3a, meueHb U ranenTa (Schegg et al., 2009) benok CERCAM umeer
cxoxyto cTpykrypy ¢ ColGalT-pepmenramu GLT25D1 u GLT25D2. HecmoTpsi Ha TO, YTO €ro
($yHKIMA 1O CHX MOpP HEW3BECTHA, OH, BEPOSTHO, (YHKIHMOHAJIBHO OTJIMYAETCS OT POICTBEHHOIO
oenxka GLT25D1 u ne BbmonsserT (yHKIMM ruko3wiTpaHchepassl, kak Oenku GLT25D1 u

GLT25D2 (Perrin-Tricaud et al., 2011).

YAP-N-anernia-anabda-D-rasakrozamun: nojunentua N-aneTHJIrajakTo3aMHHHIATPaHCpe-
pa3za 2 (GalNAc-T2) (GALNT?2)

GALNT?2 xaranuzupyer nepsbiii 3Tan B O-riauko3uIMPOBAaHUN MYLIMHOBOT'O THUIIA MENTUOB B amma-
pare T'onpmxu. Otu dpepments! nepeHocsaT N-aneruiranakrozamuH (GalNAc) or YA®-GalNAc
TUAPOKCUIIbHOW TPYIINe CeprHa uin TpeoHuHa Oeskos-muineHei (Peng et al., 2010). GALNT2 Obin
HKCIPECCUPOBAH KOHCTUTYTUBHO U HA HU3KHX YPOBHSIX B OOJNBLIMHCTBE WIIN BO BCEX HCCIIEIOBAHHBIX
KJIETOUHBIX JIMHUAX YEJIOBEUECKOHN aJeHOKAPLIMHOMBI MOMKEIYIOUYHOM JKee3bl, TOJICTOW KHUIIKH,
JKenmyaKa U MosiouHoH skenesbl (Sutherlin et al., 1997). UccnenoBanus mokaszanu, 4to O-rIMKaHbI U
redsl GALNT wurparoT Beayiue posiu B pa3In4HbIX OHONOrHYecKrX (PYHKIMAX U pa3BUTHHU 3a0071e-
BaHUs y 4eJoBeKa. Puck 3a0oseBaHus snuTeIHaIbHbIM pakoM simuHuka (Terry et al., 2010) u kopo-
HapHoii Oonesnbro (Willer et al., 2008) ObpuTM aCCOMUPOBAHBI C OMHOHYKJICOTHIHBIMH MTOJTUMOP(U3-
mamu GALNT2. AGeppaHTHOE TIMKO3WJIMPOBAHHE TJIUKONPOTEHHA KJIETOYHOH MOBEPXHOCTH B
CBSI3U CO crielM(pUIECKIMU U3MEHEHHSIMU aKTUBHOCTH TIMKO3WITpaHChepas3bl OOBIYHO aCCOLMHPY-
eTcs ¢ uHBasuel u meracrazupoBaHueM paka. GALNT2 yuyacTByeT B MUTpaLIUU OMYXOJIM U UHBa3UU
npu kapuuHomax skenynka (Hua et al., 2012), remarokierounoit kapuuHome (I'KK) (Wu et al,,

2011b) u 3mokavyecTBeHHOH rirome venoseka (Liu et al., 2011a).

I'eteporennslii sinepHblii pudonykiaeonporens M (HNRNPM)

I'en HNRNPM oTHOCHUTCS K TOACEMENCTBY MOBCEMECTHO SKCITPECCUPOBAHHBIX TE€TEPOTCHHBIX sAEP-
HbIX prOonykieonporenHos (TsiPHIT). HNRNPM — pacnpocTpaHeHHbIH KOMIIOHEHT 4eJIOBEYECKOTO
komruiekca rsiPHII, kotopbrii ciocobeH BnusTh Ha crutavicunr npe-MPHK, perymupyst cBoit co0-
creenHbli crutaiicuar npe-MPHK (Hase et al., 2006) nnn oka3biBast BIMSIHHE Ha PETYJISILIUIO aJIbTep-
HATUBHOTO CIiaiicuHra peuenTtopa ¢akropa pocta Gudpodnacros 2 (Hovhannisyan and Carstens,
2007). IlporeoMHBIi aHAIN3 OYUINEHHBIX /17 Vifro crunaticeocoM BeisiBI HNRNPM B npe-criaiiceo-
comHOM H-xomriekce u mo Bcelt cTpyktype crutaiiceocomer (Rappsilber et al., 2002; Wahl et al .,

2009). HNRNPM 3aneiicTBOBaH B MEXaHH3MaX MOJyUYEHHUs CIUTAMCEOCOM 3a CHET ero B3auMOAeH-
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ctBHA co cruaiiceocomuabM nogkommuiekcom CDCSL/PLRGI (Lleres et al., 2010). HekoTtopsie pe-
3yJIBTAThI MOKA3BIBAKOT, YTO LUTOMIa3Marndeckoe yaep:xxanne IMP-3 1 HNRNPM B yenoseueckux
PaKOBBIX KJIETKaX NMPUBOAUT K 3HAUUTENBHOMY criany nponudepanun. SAnepusiii kommieke IMP-3-
HNRNPM Baxen st apdexrusHoro cuaresa CCND1, D3 u G1 u mist nponudepanuu yenosede-

cKnX pakoBbIx KieTok (Rivera et al., 2013).

Bazonykaun 1 (BNC1)

bazonyknnH — 310 0€J0K ceMelicTBa IMHKOBBIX MAJIbLEB C OUYeHb OTPAHHUEHHBIM PaCIpeeseHHEeM
no TkausaM (Tseng, 1998). BriioTs 10 HacTosiero BpeMeH! 0a30HYKJIHH ObLI, B OCHOBHOM, OOHAapY-
JKeH, Ha 0a3aJbHBIX KEPATMHOLUTAX MHOTOCJIOMHOTO MJIOCKOT0 SNHUTENH (KOKa, STIUTEINH POTOBOH
MOJIOCTH, MUILIEBOJ, BJIArajuile U poroas 000JIOUKa I71a3a) U B FaMETOTEHHBIX KJIETKaX CEMEHHUKA
u smunuka (Tseng and Green, 1994; Weiner and Green, 1998). Ceituac CyImecTByeT MHOKECTBO CBH-
JETEeNbCTB TOTO, YTO OA30HYKIIMH SIBJISETCS KIETKOCTIEHU(PHIECKUM TPAHCKPHITLIHOHHBIM (haKTOPOM
ans renos pPHK (p/IHK). LlnHakoBbIe masibLibl 0a30HYKIMHA B3aUMOAECHCTBYIOT C TPEMSI SBOJIFOLIH-
OHHO KOHCepBaTUBHbIMH caiitamu BHyTpu npomotopa pIHK (Iuchi and Green, 1999; Tseng et al .,
1999). DnureHernyeckoe peryIupoBaHue ¢ MOMOIIbI0 MeTuipoBanus CpG Urpaer BaKHYIO pOJib B
OHKOTreHe3e, a TaK)ke B OTBETE Ha NMPOTHBOpPakoByro Tepanuio. BNC1 Obl1 runomMeTmimpoBaH B pa-
JTUOPE3UCTEHTHBIX KJIETOYHBIX JUHUIX H1299 HemenkokierouHoro paka jerkoro (HMPJI) demno-
Beka. [lonasnenne MPHK-skcnipeccun BNC1 B kitetkax H1299 taxoke CHIXKaNO yCTOHUYUBOCTD 3TUX
KJIETOK K moHmsupyoiemy m3nydenuro (Kim et al., 2010a). AGeppantnoe JJHK-merunmpoBanue
BNC1 6pu10 Takke 00HapyskeHO B 00pasuax XpoHudeckoi tumbonuraproi neiikemun (CLL) (Tong
et al., 2010). Ilpu moueuno-knerounoit kapuuaome (ITKK) merunuposarnne BNC1 Obu1o acconumpo-
BAHO C XYJALINM MPOrHO30M BHE 3aBHCHMOCTH OT pa3Mepa, CTaJuHu U CTENEHH 3JI0KaUYeCTBEHHOCTH

omyxonu (Morris et al., 2010).

FKS06-cBsizbiBaromuii 6esok 10, 65 x/la (FKBP10)

FK506-cBs3piBatommii Oenox 10 (FKBP10) npuHAmne:XuT K CEMEHCTBY MENTHAMI-TIPOIIHII-
ruc/Tpanc-uzomepassl Tina FKBP. OH nokann3oBaH B 3HIOMIA3MATHYECKOM PETHKYJIYME U BBICTY-
maeT B KauecTBe MoJiekyJisipaoro manepona (Ishikawa et al., 2008; Patterson et al., 2000). OH BbICOKO
SKCIIPECCUPOBAH MPH PA3BUTHHU JIETKUX U MOXET OBITh PEAKTHBHPOBAH B COTJIACOBAHHOM MOPSIIKE C

NOMOIIbIO OETIKOB BHEKJIETOUHOTO MaTpUKCa nocie nospekaenus jJerkux (Patterson et al., 2005).

Peuentop cemeiicrBa Frizzled 1 (FZD1), peuentop cemeiicrBa Frizzled 2 (FZD2), peunentop
cemeiicTBa Frizzled 7 (FZD7)



-35-

I'east FZD2, FZD1 u FZD7 — Bce npunaanexat k cemencTy Frizzled; unensr aToro cemericraa re-
HOB KOJUPYIOT O€JKH, UMEIOLIHEe 7 TPAHCMEMOPaHHBIX JOMEHOB, SIBJISFOLIMECS PELEeNTOPaMHU OeTKOB

CUTHAJIbHOTO yTH Wnt.

Oxcnpeccus rena FZD2, Buaumo, peryaupyercst B COOTBETCTBUU C YPOBHEM Pa3BUTHsL, UMesl BbICO-
KH€ YPOBHH HSKCIIPECCUH B SMOPHOHANIBHBIX ITOYKAX U JIETKUX U BO B3POCIIOM TOJICTOM KHUIIEYHHUKE U

anyHuke (Sagara et al., 1998; Zhao et al., 1995).

benok FZD1 comep:uT CUrHaibHbIA MeNTUA, OOraTelii MUCTEMHOM OMEH B N-KOHIIEBOM BHEKJIe-
TOYHOM y4acTke, 7 TpaHCMeMOpaHHBIX 1O0MEeHOB 1 C-KOHIIEBOI MOTHB, CBs3bIBatOIINN PDZ-nomeH.
Tpanckpunt FZD1 skcnipeccupoBaH B pa3jIMUHbIX TKAHSX, BKJIKOYas JETKHE, a TAKXKE CepaLe, TOUKH,
MOKETYIOYHYIO JKele3y, TPencTaTeNIbHyIO0 skene3y u sudHuK (Sagara et al., 1998). TToBbieHHbIH
ypOBeHb dKcIpeccu peuentopoB 1 u 2 cemeticTa Frizzled Obi1 oOHapy»KeH B KJIeTKaxX paka MOJIOY-

Ho# sxene3sl (Milovanovic et al., 2004).

benok FZD7 conepxut N-KOHLIEBYHO CUTHAJIBHYIO MOCIEI0BATENBbHOCTD, 10 OCTATKOB LIMCTENHA, TU-
NIYHBIX JUI1 OOraToro IUCTENHOM BHEKJIETOYHOIO J0OMEHa wWieHOB ceMelicta Fz, 7 mpenmonarae-
MBIX TPAHCMEMOPAHHBIX TOMEHOB U BHYTPUKJIETOUHBIH C-KOHLIEBOW (hparMeHT («XBOCT») C MOTH-
BOM, CBsi3biBarOIUM PDZ-nomen. Dkcnpeccust rena FZD7 moxer yruetars ¢pyHkiuo APC u ycu-
JUBaTh Mepenady OeTa-KaTeHUH-OMOCPENOBAHHBIX CUTHAJIOB B MIOXO nu(HepeHIMPOBAHHBIX Kap-

UHOMAX MHINeBona YenoBeka (Sagara et al., 1998; Tanaka et al., 1998).

AT®a3za, tpancnoprupywmas Cat++, cepaedyHass MbIIna, ObicTpocokpamammasics 1
(ATP2A1), AT®a3a, Tpancnoprupyomasi Ca++, cepaedyHasi MbIIILIA, ObICTPOCOKPALIAIOIIA-
sicst 2 (ATP2A2)

Ob6a rena (ATP2A1 u ATP2A2) konupyror SERCA Ca(2+)-AT®a3b1. Kanbuuessie ATda3bl capko-
miazmarudeckoro petukyiyma (CP)1/9P (SERCA) sBAsIOTCS KaNbLIMEBBIMU HACOCAMH, KOTOPBIE
o0benuusOT ruaposu3 AT® ¢ TpaHcopToM Kajbius yepes MmemOpany CP/OP (MacLennan et al .,
1997). SERCA komupyrorcst Tpemsi romosnornuabiMu reHamu: SERCA1 (ATP2A1), SERCA2
(ATP2A2) u SERCA3 (Wu et al., 1995). IlosiBunmch HEKOTOpbIEe AOKa3aTenbcTBa Toro, uto SERCA
MOYKET OKa3bIBATh MPSIMOE BIMSIHHE HA TIPOLIECCHI aronTo3a, AudQGepeHInatiui U KIETOYHOH MPOJH-

depauu (Chami et al., 2000; Ma et al., 1999; Sakuntabhai et al., 1999).
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Mytauuu resa ATP2A1, xonupyromero SERCA1, BbI3pIBalOT HEKOTOPbIE ayTOCOMHBIE PELIECCHUB-
Hbele (opmbl 3a0oneBanust bpomu, xapakTepus3yromuecss yBEIWYEHHEM HapYLISHWH pelakcaluu

MBIIII BO BpeMsi BeIoSHEeHUs yrpaxkHenuii (Odermatt et al., 1996).

ATP2A2 — sto AT®a3a, accoununpoBaHHasi ¢ 0ojie3Hb0 J{apbe, peaKuM, HACIeICTBEHHBIM ayTO-
COMHO-IOMUHAHTHBIM 3a00JIEeBAHNEM KOXH, XapaKTEPU3YIOIUMCS aHOMAJIBHON KepaTUHU3alueH u
akanronuzoM (Huo et al., 2010). M3menenus 3apoasitiesoii tuanu ATP2A2 moryT npenpacnonarats
K PaKy JIETKHUX U TOJICTOM KUIIKH, a noBpekaeHust reHa ATP2A2, BO3MOXKHO, y4aCcTBYIOT B IIpoLiecce
onkorenesa (Korosec et al., 2006). B xierouHol TMHUN METKOKJIeTOUHOro paka jerkoro (H1339) u
aIeHOKapIIMHOMBI Jierkoro conepxkanue Ca2+ B OP Obu10 NOHM)KEHHBIM B CPABHEHUHU C HOPMAJIbHBIM
YeJoBeUeCKUM snutenueM OpoHxoB. IToHmkeHHbIH ypoBeHb Ca2+ KoppeaupoBal ¢ MOHUKEHHON
skcrpeccueit SERCA 2, nepexaunBaromero kanbuuii B OP (Bergner et al., 2009). ATP2A2 mor Obi
CTaTh MOTEHLHAJIBHBIM MIPOTHOCTHYECKMM MAapKEPOM JUIs MAIlMEHTOB, OOJIBHBIX KOJIOPEKTAIbHBIM
pakom. OH ObuT OOHapy»KEeH B LUPKyJIUpyromux omyxonesbix kietkax (LIOK), u BeposTHOCTH Mmo-
CJICONIEPALIMOHHOTO PELINBA HMeNla 3HAYMMYI KOPPEJSIIHIO0 ¢ M30BITOYHOH HKCIpeccueil reHa

(Huang et al., 2012).

Jlamununn, ramma 2 (LAMC2)

JlaMMHUHBI, CEMEHCTBO BHEKJIETOYHBIX MATPUYHBIX TNIMKOMPOTEUHOB, SIBJISFOTCSI OCHOBHBIM HEKOJ-
JIAT€HOBBIM COCTABJISIFOIIMM Oa3anbHbIX MeMOpaH. OHU 3a7efiCTBOBaHBI BO MHOXKECTBE OHOIOrHYe-
CKHX TMPOLIECCOB, BKJIIOYAs KJIETOUHYIO aare3uro, auddepeHnmanuio, MUrpauumo, nepenadyy CurHa-
JIOB, OTpacTaHue HelipuToB u Meractazuposanue. I'en LAMC2 xonupyer 1ienb JaMHUHHUH-S Y2, KOTO-
past SIBJIAETCS YaCThIO JIAMUHHHA-5, OTHOTO U3 OCHOBHBIX KOMITOHEHTOB 30HBI 0a3aIbHOI MEMOpPAaHBI.
Yposerp LAMC2 0bU1 4acTO MOBBILIEH MPU AEMHTUIMPOBAHUU MPOMOTOpPA NPU PaAKE KETyIKa
(Kwon et al., 2011). Kax 6o obnapyxeno, LAMC2 skcripeccupyercsi B U30bITKE B aHTHOTPOITHBIX
30HaX MEJIAHOMBI MO CPABHEHUIO C aBaCKYJSIpHbIMU 30Hamu MejaHombl (Lugassy et al., 2009).
LAMC?2 sBnsiercs OMOMapKepoOM pacHpOCTPAHEHHUsT METAcTa30B NMPU pake MOYEBOTO My3bIps, U
YPOBHU €r0 SKCIPECCHH ACCOLMUPOBAIHCH CO CTEMEHBIO 3JI0KAYeCTBEHHOCTH omyxoju (Smith et al.,
2009b). I'enst LAMB3 1 LAMC2 coBMeCTHO 3KCTpeccHpOoBaiich B 21 u3 32 KJIETOYHBIX JINHUH
HEMEJIKOKJIETOYHOTO paka JIerkoro (66%), HO TOJBKO B OMHOM U3 13 KJIETOYHBIX JIMHUI MEIKOKJIE-
TouHOro paka jerkoro (8%). CoBmectHas skcnpeccusi reHoB LAMB3 u LAMC2 naOmonanach
TAKXKe BO BCEX 4 MCCIENOBAHHBIX CIydYasX KJIETOK MEPBHYHOIO HEMENKOKIETOUHOTO paka JErKoro,

HO HE B COOTBETCTBYIOIINX HEPAKOBBIX KileTkax jerkoro (Manda et al., 2000).
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Benok Temsioporo moka 2, 70 k/la (HSPA2), 6e1ok Tenuiosoro moka 8, 70 x/la (HSPAS)
HSPA2 6pin mpeHTHGHUMPOBAH B KadecTBE O€NKa, MOTEHLHAIbHO CHOCOOCTBYIOLIETO PA3BUTHIO
paka, 3KCIpPEeCcCCUPYEeMOro Ha aHOMAJIbHO BBICOKMX YPOBHSX NPHU PA3IMUYHBIX BUAAX Paka YeJIOBEKa,
TaKMX KaK pak MOJIOUHOM skeje3nl (Mestiri et al., 2001), pak metiku matku (Garg et al., 2010a), ypo-
TeNUaJbHBIN pak MoueBoro my3bips (Garg et al., 2010b), Hocornorounas kapunnoma (Jalbout et al.,
2003) u 310KavgecTBeHHbIe oryxonu (Chouchane et al., 1997). HekoTopblil ypoBeHb aKTUBHOCTH I'€HA
HSPA2 nabmronancs Takke B KJIETOYHBIX JIMHHSX, TIOJTYYE€HHBIX U3 HECKOJIBKUX BHIOB PAKOBBIX OITY-
xouelt yenoBeka (Scieglinska et al., 2008), Torna kak cainerncunr rena HSPA2 B pakoBbIx KjeTkax
NPUBOUI K OJIOKMPOBKE POCTA M CHUKEHUIO OHKoreHHoro noreHnuana (Rohde et al., 2005; Xia et
al., 2008). bonee Toro, nonmumopdusm rena HSPA2 accoruupyercsi ¢ MOBBIIIEHHBIM PUCKOM pa3BU-
Tus paka yerkux (Wang et al., 2010b). U30siTounas sxcnpeccuss HSPA2 xoppenupyercst ¢ moBbI-
IIEHHOH KJIETOYHOM nponudeparue, mioxoi nudpdepeHunanyeil 1 Mmeracta3aMu B IUM(PATHIECKIX
y3J1ax MPHU paKe MOJIOYHOM KeJe3bl 4eJIOBEKa, pake MEeHKU MaTKH U YPOTEJIHaJIbHOM Pake MOYEBOTO
ny3bipst (Garg et al., 2010a; Garg et al., 2010b; Mestiri et al., 2001).

I'en HSPAS xopupyer unena 70 cemeiictBa 6enxoB Teruiooro moka Hsc70, KOTopbIii conepKUT Kak
UHIyLHUpYyEMbIe TEeIUIOM, TaK U KOHCTUTYTUBHO dKcIpeccupoBaHHble wieHbl. HSPAS cBs3biBaercs ¢
(OPMHUPYIOIUMHUCS MOJUIENTHAAMH, YTOOBI CIOCOOCTBOBATH MPABUIIBHOMY CBOPAaYMBAHMIO OEJKa
(Beckmann et al., 1990). Hsc70 nelicTByeT B Ka4eCTBE MOJIEKYJISIPHOIO IIAIEPOHA, CONEHCTBYs Oe-
KOBOMY CHHTE3Y, CBEPTBIBAHHIO, COOpPKE, TPAHCIIOPTY MEXY KJIETOUYHbIMUA KOMIIAPTMEHTAMH H Jie-
rpanaiuu (Bukau and Horwich, 1998; Hartl and Hayer-Hartl, 2002). Hsc70 skcnpeccupoBaH B He-
3JIOKAYECTBEHHBIX KJIETKAX MIIEKOIHTAIOIINX, & TAK)KE B PAKOBBIX TKAHSIX MOJOYHOI kene3nl (Kao
et al., 2003; Vargas-Roig et al., 1998), uzdbrrounas sxcnpeccust Hsp/hsc70 B XUMHOpPE3UCTEHTHBIX
paxoBbIx kyeTkax (Ciocca et al., 1992; Lazaris et al., 1997) crana npuuuHON HCCIENOBAHUN O BO3-
MOJKHBIX KIIMHHYECKUX Mapkepax 3Tux 0eikoB (Ciocca and Calderwood, 2005). CymecTByrotmast mo-
TEHLHAJIbHAast PYHKLUS STOTO CEKpeTHpyeMoro manepona hsc70 mpu kieTouyHo nposiudepannu Mo-
*eT ObITh MPUYUHON OoJiee OBICTPOro PoCTa OMYyXOJIEBBIX KIIETOK, SKCIPECCUPYIOIINX B H30BITKE
karericuH D (Nirde et al., 2010). Kpome Toro, Ruisin u coaBT. cooOmanu 06 acconuaniuy Mexay

NOJMMOP(HHU3MOM 3TOrO F'eHa M PICKOM BOSHHKHOBEHHsI paka jerkux (Rusin et al., 2004).

Benok BakyoasipHoii coprupoBku 13 romousor B (aposxixu) (VPS13B)

VPS13B Obu1 naeHTH(UIIIPOBaH B KauecTBe NMeprudepruuecKoro MeMOpPaHHOTO OeNKa, JIOKAIN30BaH-
HOrO B KOMILIEKCe [ Onb/pkH, Iie OH mepekpbiBaeTcsi ¢ MaTpudHbIM Oenkom GM130 muc-otnena
I'onpmxn. CornacoBaHHO CO CBOeH CyOkieTouHoM nokanusanueit nerennss VPS13B npu ucnons-

3oBaHuM uHTepdepupyroueir PHK BbI3piBaeT pparmeHTalnIo JIEHTOYHON CTPYKTYpHI [ oNbaku Ha
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manenbkue cronku (Seifert et al., 2011). Kolehmainen u coasr. (2003) unentuduunpoBanu reH
COHI, taxxe u3BectHblil kak VPS13B, BHyTpu yuacTka, OTBETCTBEHHOro 3a cuHapoM KosHa Ha
xpomocome 8q22 (Kolehmainen et al., 2003). Myrauuun notepu ¢pyuaximm B rene VPS13B mpusopst
K ayTOCOMHO-penieccuBHoMy cunapomy Kosna (Seifert et al., 2011). Myraun VPS13B u npyrux
I'€HOB OBUIM OMUCAHBI IIPH PaKe XKETYAKa U KOJIOPEKTAIbHOM pake C MUKPOCATEJUINTHON HECTaOMIIb-

HOCThIO (An et al., 2012).

Benok, nono6HbIi npoaykty reia CSE1, KOHTPOJHPYIOLIH cerperanuo XpoMocoM (APOaKKH)
(CSE1L)

Bb110 TPOAEMOHCTPUPOBAHO, UTO I'€H MPENPACIONOKEHHOCTH K KierouHoMy anonto3y (CSEIL) pe-
T'YJINPYET HECKOJIBKO KJIETOUHBIX MEXaHHU3MOB, BKIIFOYAsi CBEPOYHYIO TOUKY COOpPKH BEpeTeHa Jere-
Hus, a Takoke nponudepanuro u anonto3. CSE1L HaxoauTces Kak B UTOIUIaA3Me, TaK U SAPax KIETKH.
SAnepnpnii CSE1L peryiaupyer TpaHCKPUIILIMOHHYIO aKTUBHOCTH Oenika pS3, OCHOBHOro Oenka-cy-
npeccopa onyxoju (Rao et al., 2011; Tanaka et al., 2007). Llurornazmaruueckuit CSE1L accoumu-
pOBaH ¢ MHUKPOTPYOOUKaMU; 5Ta accoLManys, Kak ObUIO MOKA3aHO, CTUMYJIHPYET YAJIHHEHNE HHBA-
JOTIOUI U YCUJIMBAET MUTpalHio onyxoJieBbix kietok (Tai et al., 2010). CSE1L Bbicoko 3kcmpec-
CHPOBAH B KJIETKaX OOJIbIIMHCTBA BUIOB paKa, TAKUX KaK TOOPOKaYeCTBEHHbBIE U 3JI0KAYECTBEHHbBIE
MeJIaHOLIUTapHbIe opaskeHus Kok (Boni et al., 1999), sunomerpuanbhas kapuuHoma (Peiro et al
2001), kapumHoma simaHuKa (Brustmann, 2004), pak monouHot kene3sl (Behrens et al., 2001), ypo-
TeNnnajgbHble KapLUUHOMBI ModeBoro my3bips (Chang et al., 2012), 1, kak ObLIO MPOAEMOHCTPUPOBAHO,
€ro KCIpeCcCHst Koppeaupyer ¢ nporpeccuposannem paka. Cainencunr rena CSE1L moxer crathb

MOTEHIMATBHBIM TEPATIEBTHYECKUM MOAXOIOM IPH JICUEHHH paka ToJIcTor kuwku (Zhu et al., 2013).

JuruaponupumMuauHasa-noaooHbii 6estox 4 (DPYSL4)

Poncreennsiii quruaponupumuantase oenok 4 (DPYSL4) siBisieTcs U3BECTHBIM PETYJSITOPOM pas-
BUTUS HelipoHOB runmnokammna. DPY SL4 3aneiicTBOBaH B peryJisiliuy pocTa, moysipusanuu u nud de-
pPEHLIMAIMHM JEHTAJIbHBIX SMUTENHANBHBIX KJIETOK BO BpeMs MopdoreHesa 3yOHOro 3adaTka
(Yasukawa et al., 2013). Hekoropsie uccnenoanust nokaszainu, uto DPYSL4 yuyactByer B ociaGie-
HUH OTPACTaHMUS HEHPUTOB 3a CUET WHIMOMPOBAHUS MOJMMEPHU3ALMH MUKPOTPYOOUEK, & TAKIKE BbI-
SIBUJTH €70 HOBYIO ACCOLIMALIMIO C BUMEHTHHOM BO BPEMs SIIEPHOI KOHICHCALINH, IPEAIIECTBYIOIIECH
cMepTH HepBHBIX KieTok (Aylsworth et al., 2009). I'en-cynpeccop omyxonu pS3, 4acTO UMEFOIIUH

MYTAalUu IPU MHOTUX BUJAX ONYXOJEH, UTPAeT BAXKHYIO POJIb B COXPAHEHUH LIE€JIOCTHOCTH M€HOMA.
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Kax sxcripeccust MPHK, Tak u 6esika DPYSL4, Obutu cienududecky MHAYUPOBAHBI POTHBOPAKO-
BBIMHU TpenapataMu B pS3-npoduimrHbix kierkax. DPYSL4 — sTo ¢axTop, MHAYLUPYEMBIH NpU

aronTo3€e U KOHTposmpyemslii pS3 B oTBer Ha noBpexxaenue JIHK (Kimura et al., 2011).

Cyobeaununa Sec61 ramma (SEC61G)

SEC61y, rereporpuMepHbIii OeIKOBBINM KaHat, BKtodaromuii cyosenuaunsl SEC61a, B u vy, sBis-
erca wieHoM TpaHciokoHa SEC61 (Greenfield and High, 1999). Kommnekc SEC61 dopmupyer
TpaHCMEMOpaHHbIE MOPbI JJIsT TPAHCJIOKALMH 3apPOXKAAIOLINXCS MOJUIENTHAOB B MpocBeT OP, a
TAKXKe JIJIs1 HHTErpaliy TpaHCMeMOpaHHbIX OenkoB B Oucioit memOpanel OP (Osborne et al., 2005).
SEC61y HeoOXxonuM AJisi BBDKMBAHUS OMYXOJIEBBIX KJIETOK M JUISI KIIETOYHBIX OTBETOB HA CTPECC HH-
J0TIIa3MaTHYECKOT0 peTHKyIyMa. Kpome Toro, oH B M30bITKE SKCIIPECCUPOBAH B 3JI0KAYE€CTBEHHBIX
KJIETKaX U MPAKTUYECKH OTCYTCTBYET B HOpMaJbHBIX KieTkax (Lu et al., 2009). Hoknays skcnipeccun
SEC61y npuoaun k arnonTto3y u noxasienuto curianbHbix nyteid EGFR/AKT no perymnsuuy Bbl-
xuBaemoctu (Lu et al., 2009), a Taxke HHrHOMPOBAaHUIO pocTa onyxoJeBbix kKierok (Neidert et al.,

2012).

ORMI1-nopo0usiii 1 (S. cerevisiae) (ORMDL1)

UYenoseueckre redbl (ORMDL1, ORMDL2 u ORMDL3) s3kcnpeccupyroTcst BO BCEX B3POCIBIX U HM-
OpHOHaJBHBIX TKaHAX. OHU KOIUPYIOT TpaHCMeMOpaHHbIe OEJIKH, «3asiKOPEHHBIE» B YHIOTIA3MaTH-
YEeCKOM PETUKYJIyMe, KOTOpbIE, BEPOSITHO, YUaCTBYIOT B cBOpaunBanuu OenkoB B OP. Ilpu ananuze
reHOMHOI1 nocienosarenbHocT Hjelmqvist u coast. (2002) kaptuposanu reH ORMDL1 Ha yuactke
xpomocomsl 2q32.2 (Hjelmqvist et al., 2002). benku ORMDL sBISIFOTCSI OCHOBHBIMH PETYJIATOPAMHU
OuocuHTe3a Kepamua B KiieTkax miekonuraromux (Siow and Wattenberg, 2012). Yposens skcnpec-

cuu ORMDL1 cnienuduyeckn CHUXKAETCS B ACCOLMALIMU C MyTallUsiMU B TeHe npe3enmnHa 1 (PS1)

(Araki et al., 2008).

Pecanex-nogo6usbiii 3 (apo3oduaa) (PCNXL3)

Pecanex-nonobnerii 6enok 3 (PCNXL3) siBisieTcss MyJIbTH-TIPOITYCKHBIM MEMOpaHHBIM OEJTKOM; OH
OTHOCHUTCA K ceMeicTBy Pecanex.

I'er PCNXL3 Obu1 kapTupoBaH Ha y4actke xpomocomel 11q12.1-q13. Tpu HOBBIX Ommyxosieaccoru-
HPOBAHHBIX TOUKH Pa3pbIBa TPAHCIIOKALNH Y YeJIOBeKa ObUIH JIOKAJTM30BAHbI HA Y4aCTKE XPOMOCOMBI
11q13 mexny mapkepamu D11S4933 u D11S546. Takum o6pazom, PCNXL3 moxer ObiTh 11q13-

ACCOLIMMPOBAHHBIM T€HOM MPENPACTIONIOKEHHOCTH K 3aboneBanunto (van et al., 2000).
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Maubiii sinepHblii pudonykJieonporenH 200 k/la (US) (SNRNP200)

Cnnaticunr npe-MPHK katanusupyercs cruiaiicocoMoii, KOMILIEKCOM U3 criennanusuposanHoi PHK
U OeNKOBBIX CyOBEIUHUL], KOTOPBIM yIOalsieT MHTPOHBI U3 TPAHCKPHOMPOBAHHOTO CErMEHTa Ipe-
MPHK. Cmnaficocoma COCTOMT M3 MaJibIX siiepHbIX prdonykjeonporenHos (MsPHIT) Ul, U2, U4,
US u U6, HacunThIBaromux Bmecte npuoam3urenbHo 80 koHcepBaTuBHBIX OenkoB. SNRNP200 — 310
reH, TpeOyeMslii st pacruieranus ayruiekca U4/U6, sTana, HeOOXOAMMOTO Ui KaTATUTUIECKON aK-
TtuBauuu crutaricocombl (Maeder et al., 2009). Dxcnpeccust SNRNP200 Obuta oOHapy:keHa B cepalle,
TOJIOBHOM MO3T€, IJIALIEHTE, JIETKHX, NIEUEHH, CKEJIETHBIX MBIIILAX, TOYKaX U MOKETyA0YHOH XKe-
nese (Zhao et al., 2009). Hegasuo Obuto o6HapyskeHo, uto myTanuu B reHe SNRNP200 accouumpo-
BaHbI C ayTOCOMHO-JJOMHHAHTHON NMUrMeHTHOH nerenepaiueii cerdarku (adRP) (Benaglio et al,,

2011; Liu et al., 2012).

Homen SAM, nomen SH3 u curnajibl sigepHoii nokaauzauun 1 (SAMSN1)

SAMSNI siByisieTCsl 4JIEHOM HOBOTO CEMEHCTBA I'€HOB MPEATNOaraéMbIX aanTepoB u OEJIKOB CBep-
ThIBaHUs, copepkamux nomenbl SH3 u SAM (crepunbhblii anbda-motus). SAMSNI skcnpeccupy-
€TCs B KPOBETBOPHBIX TKAHSX, MBILILAX, CEPALIE, TOJIOBHOM MO3Te, JIETKUX, ITOJKENy JOUHOH XKelese,
SHAOTETHANIbHBIX KJIETKaX U KJeTKax MueaoM. Bricokue ypoBHU sHAOreHHOM sKkcnpeccu SAMSNI,
Kak ObLIO MOKAa3aHO, UMEIOTCS B MEPBUYHBIX B-KJI€TKaxX MOA BJIUSHHEM CTUMYJIOB, BBI3BIBAFOIINX
muddepernmanuro u npoaudepanuo. IKCIEPUMEHTHI O TPAHCIYKIUH MO3BOJIHIIN CAEIATh TpPea-
nojioxkeHue o crumysupyromen pomu SAMSNI npu nuddeperunanm B-kIeTok B KJIETKH MIa3Mbl
(Brandt et al., 2010). KneTouHble TUHIM U IEPBUYHBIE KJIETKH, OJYYSHHbIE OT MALIUEHTOB C OCTPOH
MUEJIOUIHON JieHKkeMuel 1 MHOKECTBEHHOM muenomol, skcrpeccupyroT SAMSNI1 (Claudio et al,
2001). Yposenb SAMSNI ObUT MOHM)KEHHBIM B KJIETOYHOH JIMHUU KPYITHOKJIETOYHON KapILIHHOMBI
aerkoro Calu-6 (Yamada et al., 2008). 'en SAMSN1 skcnpeccupoBajiCs B pa3IMYHON CTENEHU B

TKaHSIX aCCOLIMMPOBAHHOTO C sI3BEHHBIM KojiuToM paka (Watanabe et al., 2011).

IlepenaTuuk cCUrHAIOB U AKTHUBATOP TpaHckpunuuu 2, 113 x/la (STAT?2)

STAT?2 B xauecTBe HOBOTO (haKTOPA, CIIOCOOCTBYIOIIErO OHKOTE€HE3y MPH KOJOPEKTATBHOM PaKe U
paKe KOXXH, MOXKET MOBBIIIATh 3KCIIPECCHUIO T€HA U CEKPETUPOBAaHKE NTPOBOCMIANIUTEIbHBIX MEANATO-
POB, KOTOpBIE, B CBOKO O4YepeNb, AKTUBUPYIOT OHKOT€HHBIN cUrHanbHbld kackan STAT3 (Gamero et
al., 2010). STAT2 sBnserca BaXKHEHIIMM MenuaTopoM mpu aktusauuu IFN-mHOyLupyemoro

anonto3a tumna 1. bonee BaxHO TO, 4TO neeKThl B SKCIPECCUH WK siaepHO Jokamm3anud STAT2

MOTIJIN CHUXATh 3(dekTuBHOCT, MMMyHOTEpanuu ¢ npuMeHeHneM nHTepdepona I tuna (Romero-
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Weaver et al., 2010). bonee nHuskue yposau skcrpeccuu STAT2 6putn 0OHapysKeHBI IPH aCTPOLH-
TOMax HU3KOH CTeNeHHU 3JI0KaUeCTBEHHOCTU NPU CPABHEHUU C aCTPOLIMTOMAMH BBICOKON CTENEHU
3JI0Ka4eCTBEHHOCTH. Pe3ynbrarsl mokazanu cymecrsoBanue B3auMocBsizu Mexxay STAT u curnamnb-
HbIM nyTeM ¢ yyactueM PPARramma npu riavanbHbIX ONYXOJAX U JANU JajbHellee MOATBepxKIe-
Hue oxunasiueiicss BaxxHoi ponu STAT npu perynupoBanuu pocra U auddepeHnnanum 3Tux Omny-

xonei (Ehrmann et al., 2008).

Tpanckpunuuonnsiii komniaeke CCR4-NOT, cyobeaununa 1 (CNOT1)

Kommnekc yenoeueckoit CCR4-NOT-geaneHunassl COCTOUT, IO MEHBIIEH Mepe, u3 neBiatu dep-
MeHTHBIX U HepepMeHTHBIX cyObenuHul. CNOT1 urpaer BaskHyIO posiu pu NposiBIeHUH (HepMeH-
taTuBHOH akTUBHOCTH KoMIuiekca CCR4-NOT u moaToMy 0COOEHHO Ba)keH P KOHTPOJIE 1eaICHH-
muposanusi MPHK u pacnana MPHK. Hcromenne CNOT1 cTpykTypHO U (PYHKLMOHAIBHO pas3py-
maet komriekc CCR4-NOT u unaynupyer crabunmuszauuto MPHK, 4To mMpUBOAMT K yBETHUEHHIO
TPaHCJISILMY, BbI3bIBas anonTo3 DP, onocpenoBaHHbIN cTpeccoM. [to M COaBT. MPULLIN K 3aKJIIOUe-
Huro, uto CNOT1 crnocoOCcTByeT KU3HECTIOCOOHOCTH KIIETKH, MPENOXPaHsis aKTHBHOCTb Jeaje-
Hunassl CCR4-NOT (Ito et al., 2011). muPHK-onocpenosanHoe ucrouenue sugoreanoro CNOT1
v npyrux cyowvenunun Ccr4-Not B pakOBBIX KJIETKaX MOJOYHOM KeJie3bl TPUBOAUT K HAPYIIEHHUIO
peryisitiu reHoB-mumeHer ERo (mosbinenHo naaykiun renos-mumneneit ERa -TTF1 u ¢-Myc).
Ot (akThl onpenessoT GyHKUUIO YeaoBeueckoro kommuiekca Ccrd-Not Kak TPaHCKPUITIHOHHOTO
pernpeccopa CUTHAJbHBIX IMyTeH SAEPHBIX PELENTOPOB UTO UMEET 3HAYUMOCTD JUJIsl IOHUMAaHUS MO-

JIEKyJSIPHBIX MyTeH, 3a1eicTBOBaHHBIX mpu pake (Winkler et al., 2000).

Cepun ruapoxcumeruaTpancgepasa 2 (muroxonapuanbHas) (SHMT2)

I'er SHMT?2 xonupyer MUTOXOHIPUAIBHYIO (HOpMY MHPUAOKCANIb-(PochaT-3aBHCUMOTO (PEPMEHTA,
KOTOPBIH KaTaIM3UPYET OOPaTUMYIO PEAKIIHIO MTPEBPALIEHHS CEpHUHA U TeTparuapodoaTa B TIIHLUH
u 5,10-metunen terparuapogonar. Kogupyemslid mpoayKT, B IEPBYIO OYepeNib, OTBEYAET 32 CHHTE3
rnunuHa. [lpyu monurenHo# O0Ne3HU, TAaKOW KaK PakK JETKUX, B3aUMOACHCTBHUS MEXIY T€HAMH, KaK
O’KUJIAETCsI, UTPAIOT BAKHYIO POJIb B ONpeAeSIeHHH (PeHOTHITNIECKON BapHaOeIbHOCTH 3a00IeBAHUH.
Bzanmopneticteust mexxay nomumoppuzmamu MTHFR677, MTHFR 1298 u SHMT moryT oka3eiBaTh
3HAYUTEJbHOE BIIMSIHAE HA TEHETHUYECKYIO HECTAOUIIBHOCTD Y MALMEHTOB C PAKOM JIeTKUX. bbuto nmpo-
JIEMOHCTPHPOBAHO, YTO B OTHOLIEHUH [IUTOI€HHBIX H3MEHEHUH JTMM(QOIHUTHI TALIUEHTOB C PAKOM JIeT-
KUX, TTOJABEPKEHHBIX BO3MEHCTBUIO TabaK-crielu()MuecKoro KapuuHOreHa 4-(MEeTHITHUTPO3aMUHO )-
1-(3-mupunmn)-1-6yranona [NNK], 3HaunTeNbHO Yale MMENH [UTOTCHETHUECKHE MTOBPEXKICHHS B

npucyrcrsur reioB MTHFR 677, MTHFR 1298 u annensabix BapuantoB SHMT (Piskac-Collier et
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al., 2011). ®apmakoreHoMHbIe HcchenoBanus poiu noauMmoppusma rera SHMT B oTHOmEeHNH 3¢)-
¢dexTuBHOCTH TepaneBTHueckux MpoTokonoB 5-FU n FOLFIRI npu neueHun naueHToB ¢ KOJIOPeK-
TaJbHBIM PAKOM IOKa3aJId HAJIM4Ke 3HAYUTENbHOTO BIUSHMUS, BbIPAKABLIETOCS TaKXKe B U3MEHEHUU

oOmeti BepkuBaemoctH (Timar et al., 2006).

Jun B nporoonkoren (JUNB)

JunB — 510 unen cemeiicrea AP-1 (akTuBaTOpHBII O€IOK-1) TUMEPHBIX TPAHCKPUIILIMOHHBIX (PAKTO-
poB. TpanckpunuuoHHbli pakTop AP-1 3aneiicTBoBaH B kieToUHOH npoiudepannu, TpaHchopma-
ruu 1 rudenu (Shaulian and Karin, 2002). Bo3amoxHo, uto JunB perynupyercst CHTHaJIbHBIM IyTEM
NF-kB, a Bbicokuii yposeHb skcnpeccuu JunB, unnynuposannoit HGF, urpaer Baxuyro ponb B pe-
I'YJIALUN KJIETOUHON nposngepaluy 1 KJIeTOYHOH HHBAa3UU MocpencTBoM skcnpeccu MMP-9 (Lee
and Kim, 2012). JunB, BeposiITHO, UTpaeT OHKOTE€HHYIO POJIb B PA3BUTHH JIUM(POM, B YACTHOCTH JIUM-
¢dom Xomxkkuna (Shaulian, 2010). JunB siBisieTcss HeoOOXOAMMBIM perynsaTopoM pl6 BBepx Mo Xomy
npoLecca M CHOCOOCTBYET COXPAHEHMI0 MEXaHH3Ma CTAPEHUsS KIETOK, OJIOKHPYIOINEro 3JI0Kade-
creernyto Tpanchopmarnuro TAC. Takum obpazom, JunB, MO-BHIUMOMY, UIPAET BaKHYIO POJb B
KOHTpOJIE IpoLIecca OHKOreHe3a npencrarenbHol xkenessl (Konishi et al., 2008). JunB crocobcTByer
Pa3BUTHIO MHBA3UBHOCTHU OIYXOJIM U yCHIIMBAeT aHruoreHes npu VHL-neguuuTHbIX BHIax cBeTyIO-

kierouHoro paka nmouku (Kanno etal., 2012).

Tpanchopmupyromuii Kucablii 6e/10K, cogepamuil oucnupaiabubii fomeH 3 (TACC3)

TACC3 cymectByer B kommuiekce ¢ ch-TOG (reH, skcnpeccupyembiii B H30BITKE MPU OMyXOJISAX T1e-
YEeHU U TOJICTON KHUIIKH) U KJIATPHHOM, KOTOPBIH MEPEKPECTHO CLUIMBAET MUKPOTPYOOUKH B BOJIOKHAX
kuHerexopa. TACC3 skcnpeccupyercst B HEKOTOPBIX MPOTU(EpaTHBHBIX TKAHSX, BKIIFOYAs CEMEH-
HUK, JIETKHE, CEJIe3EHKY, KOCTHBIA MO3T, BUJIOUYKOBYIO JKeJIe3y U JIEHKOLUTHI NepU(pepUIeCcKOl KPOBH.
Oxcrpeccusi TACC3 n3MeHeHa B HEKOTOPBIX BUax omyxosei dyenoseka. B kinetkax TACC3 noka-
JM30BaH KaK Ha LIEHTPOCOMAX, TaK M MUKPOTPYOOUYKaX BEpETEHa JEJICHHs, HO HE Ha aCTPaJbHBIX
mukpotpydoukax (Hood and Royle, 2011). Dkcnpeccust TACC3 koppenupoBaia ¢ 3kcnpeccueii pS3,
U MalUeHThl, YbU OMYXOJH B BbICOKOH creneHu skcnpeccuposain TACC3 u pS3, umenu 3Ha4MMO
XYAIIUH TPOTHO3, YeM MALUEHTHI, YbH OMYXOJIH UMEN HU3KUH YPOBEHb SKCIPECCHH B 0OOUX OIbI-
Tax o umMmyHookpamusaauio (P = 0,000). Ilpeanonaraercs, uto noseimenue yposast TACC3 mo-
xKeT obecrieunBarth npoiudeparnsHoe npeumyuiectso 11t HMPJI u ciocoGCTBOBaTE MPOrPeccHpo-
BaHUIO omyxoJu, u uto skcnpeccus TACC3 sBnsercs CUIbHBIM MPOrHOCTUYECKUM HHIWKATOPOM
kiranYeckoro ucxona nmpu HMPJI (Jung et al., 2006). Tacc3 MokeT OBITh HETaTUBHBIM PETYJIISITOPOM

curHanbHOTro myTH Notch (Bargo et al., 2010).
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RADS4 romounor B (S. cerevisiae) (RADS4B)

RADS54B, 6enok penapauunu u pekomounanmu JIHK, y moneit kopupyercst renom RADS4B. Cesi3bl-
Basch ¢ nByxHuresoi JIHK, RADS54 nmposBaser AT®a3nyro aktuBHOCTh B npucyrctun JIHK. Ye-
nosedecknii 0enok RADS4B sBisiercst mapanorom 6enka RADS4, KoTOpeIii UrpaeT BasKHbIE POJIH B
romMoJiornyHoi pexkomOuHauuu. ['omonornynas pexomOunanus (I'P) HeoOxoxuma auis MpaBUIBHON
penapauuu nByxHUTEBbIX pa3peiBoB B JJHK (DSB) (Sarai et al., 2008). Hoknayn rena RADS4B, o
KOTOPOM H3BECTHO, YTO OH UMEET COMATUYECKUE MyTALMU IIPU PaKe, BBI3bIBAET XPOMOCOMHYIO He-
crabunbHOCTh (CIN) B knerkax miuexonuTaromux (McManus et al., 2009). IToBblneHHas SKCripeccus
rena RADS54B 3HaunMo accoruupoBana ¢ 0ojiee KpaTKUM MEPHOAOM BPEMEHHU A0 Havaa Mporpec-

cupoBaHus 3a00J1eBaHUS 1 TUIOXOH 0011el BBLDKIBAEMOCTBIO Y NMALMEHTOB ¢ riinodsacromoii (Grunda

etal., 2010).

Jykapuornuyeckuii paxrop 3nourauuu tpancasuuu 2 (EEF2)

EEF2 xonupyer unena cemeiictBa GTP-cBszpiBarommx GakTopoB 3JOHTALKN TPAHCISILMK. DTOT Oe-
JIOK SIBJISIeTCSl HeoOXOoaMMbIM (hakTopoM st cuHTesa OenkoB. OH crocoOcrByer GTP-3aBucumoit
TpaHcaoKauuu Gopmupyroiieiics 6enkoBol nenu u3 A-y4actka B P-ygactok pudocombr. EEF2 Obun
SKCIIPECCUPOBAH HA BBICOKOM YPOBHE B KJIETKaX aeHOKapUHHOMBI Jierkoro (AJ1JI), Ho He B mpuie-
rarolleil, He MopakeHHOH onmyxoJbto TkaHu. [Ipeanonaraercs, uro eEF2 sBnsercs aHTuanontoruye-
ckuM Mapkepom rpu AJIJI, mockosbKy y MaleHTOB ¢ BBICOKUM ypoBHeM skcnpeccuu eEF2 wactora
BO3HHKHOBEHHS PAHHETO PeLUINBa ObljIa CYIECTBEHHO BBILIE, M MPOTHO3 ObLT 3HAYUTEIBHO XYIKE.
IMonasnenue skcnpeccun eEF2 MOBBIIANO MUTOXOHIPHAIBHYIO 3JIOHTAIUIO, KJIETOUHYI ayToda-
TUI0 U 9yBCTBHUTEIBHOCTH K HUCIUIaTUHY. Bonee Toro, eEF2 6pu1 CYMOwunuposan B kierkax AJIJL,
u CYMOwunuposanue eEF2 koppenupoBano ¢ MeaukaMeHTO3HOH pesucteHTHOCTHIO (Chen et al |
2011a). EEF2 sBnsiercst mpuBJIEKATEIbHON MHIIEHBIO B PaMKax MPOTHBOPAKOBOH Tepamu, IO-
ckonbky uHrnouposanne EEF2 mpuBogut x ObICTpOil OJIOKHPOBKE OETKOBOTO CHHTE3a, BBI3BIBAS
aTioNTO3 U IMPUBOJIS, B KOHEUHOM UTOTe, K rudenu kietku. Pesynsratom MuPHK-uHayimpoBansoro
caitnencunra EEF2 Opina cnenugudeckasi IUTOTOKCUYHOCTD 1Tsl omyxoieBbix kJieTok (Chen et al

2011b; Wullner et al., 2008).

Huxaun A2 (CCNA2)
CCNA2 npuHagiexuT K CEMENCTBY BBICOKO KOHCEPBATHUBHBIX LIUKJIMHOB. [[UKIIMHBI BBIMOIHSIOT

¢ynkumro perynsropoB CDK (umkinH3aBUCHMBIE KMHA3bI). Pa3iuYHBIM LUKIMHAM CBOWCTBEHHA



- 44 -

pa3Hasi SKCIpeccUst U CrocoObI Ierpaaaniy, KOTOPbIe CONEHCTBYIOT BPEMEHHON KOOPIMHALIMH KaK-
noro stana mutosa (Deshpande et al., 2005). Yenoseueckuii LUKIHH A2 NMpeaCcTaBisieT cOO0H KITo-
4eBOU peryJssiTop nmpoxoxkaenus depe3 S-dasy u Bxona B Muto3. CCNA2 cBs3bIBa€T M aKTUBHPYET
kuHazel CDC2 wm CDK2, u, Takum o6pas3om, criocoOcTByeT nepexonam kak oT Gl ¢assl kierou-
Horo nukia k S, tak 1 or G2 x M (Honda et al., 2012). Myrauuu, ammumpukanuy 1 u30bITOUHAs
SKCIIPECCHUS 3TOTO MeHa, KOTOPbII M3MEHSET X0/ KJIETOYHOrO LIUKJIA, YaCTO HAOIIOJaINCh B Pa3iIid-
HBIX OMYXOJISIX U MOTYT OJjlaronpusitctBoBaTh oHKOreHesy (Cooper et al., 2009; Kars et al., 2011; Kim
etal., 2011; Tompkins et al., 2011). Kpome Toro, 6su10 onricano, uto skcnpeccus CCNA2 accounu-
pOBaHa C TUIOXHMM MPOTHO30M IPH HECKOJIBKUX BHIax paka (Yasmeen et al., 2003), u 9TO MOBBIIICH-
Hasi HKCIIPeCcCHsi UKINHA A KOppenupyeT ¢ 0ojiee KOPOTKOH MPOIOJKUTENBHOCTRIO sku3HU (Dobashi

etal., 1998).

Tpanchopmupyromuii HeliposnuTenauaabHblie KiIeTKH 6enok 1 (NET1) 41

NET]1 siBnsiercst yactbro cemerictBa Rho ¢pakTopoB oOMeHa ryaHHH-HYKJI€OTHAOB. UneHbl 3TOTO Ce-
meiicTBa akTuBUPYIOT Oenku Rho, katammsupys 3ameny I'/I® va I'T®. benok, kogupyemsriit NETI,
B3anMozeHcTByeT ¢ RhoA BHYTpH KJIETOUHOTO sijpa M MOKET UTPATh POJIb B PENapanuy moBpexe-

Huii JIHK nocsie noHU3upyromero u3ay4eHusl.

I'en NET1, HO He onnouaHbIE peLIENTOPBL, SKCIPECCUPYETCS B KJIETKAX aI€HOKAPLIMHOMBI MOJIOUHOMN
JKeJe3bl K MOXKeT criocobcTBoBaTh x murpanuu (Ecimovic et al., 2011). Boicokas sxkcnpeccust NET 1
HaOronaercst B TkaHu paka >kenyaka (PXK) u ctumynupyer nHBa3uBHBIN (peHOTUT 3TOr0 3ab0eBa-
Hus (Srougi and Burridge, 2011). NET1 urpaer BakHYIO poJib B MUTPALIUU U UHBA3WuU KieTok PIK,
KJIIFOUEBBbIX acmektax s nmporpeccuposanus PXX (Bennett et al., 2011). Bonee Bbicokuii ypoBeHb
skcnpeccuu reHoB RhoC u NET1 B kj1eTkax paka mpencTaTeibHOMN jKeJie3bl YeJIOBEKA MOCyIe KPAaTKO-
BPEMEHHOW SHIOKPUHHON Tepanuu rno3Boiisier npeanoynokuts, uto RhoC u NET1 moryT cTats Te-

paneBTUYECKUMHU MHLIEHSIMH BO BpeMst SHIOKpHHHOH Tepanun (Kawata et al., 2012).

OrkpeiTas pamka cuutbiBanus 24 xpomocombl 11 (C120rf44)

I'er Cllorf24 6bu1 unentudunmuposan Twells u coast. (2001). I'en C11o0rf24 He nmeer U3BECTHOTO
CXOJICTBA C IPYTMMHU T'€HaMH, u ero (yHKIHs Hen3BecTHAa. AHanu3 meronoM Northern blot obnapy-
JKUJT BBICOKHI YPOBEHb 3KCIPECCHU TPAHCKpHUNTa pasmepoM 1,9-k0 B cepaue, IuialeHTe, NEYeHH,
MOJDKEITYIOYHOH Kelle3e M TOJICTOM KHuineuHuke. Huskue ypoBHM ObUTH OOHApY KEHBI B TOJIOBHOM
MO3Te, JIETKHX, CKEJIETHBIX MBIIIIAaX, TOYKeax CEJIe3eHKe, MPEICTATEeIbHOM JKele3e, CEMEHHUKE, SU4-

HUKE U TOHKOM KHHIICYHUKE, a OUEHb HU3KUEC YPOBHU ObLTH YCTAHOBJICHBI B BUJIOUKOBOH JKeJje3e 1
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neiikouurax (Twells et al., 2001). benok Cllorf24 nnmmuuoit B 449 aMHUHOKHCIIOT JIOKAJIN30BaH Ha
ydacTke xpoMocoMbl 11q13. DTOT y4acTok OMUCHIBAETCS KaK y4aCTOK MPENPAaCIOIOKEHHOCTH KO

MHOruM Buaam paka (Gudmundsson et al., 2009; Purdue et al., 2011).

Peryasitop konaencauuu xpomocom 1 (RCC1)

Perymsrop konnencaunu xpomocoMm 1 (RCC1) — 310 paxkTop ryaHHH-HYKJIEOTHAHOTO OOMEHa IS
Ran I'T®a3e1. JlokannsosanHas Beipabotka Ran-I'T® ¢ momompio RCC1 Ha xpomatuHe Haubomnee
Ba)KHA /I HYKJIEOLIUTOIIA3MaTUIECKOTO TPAHCIIOPTA, COOPKU MUTOTHUYECKOTO BepeTeHa u 00pas3o-
BaHMs sipepHoi obonouku (Hitakomate et al., 2010). HekoToprele naHHbIE YKa3bIBAIOT HA TO, YTO CBSI-
3bIBAHHE MUTOTHUYECKUX PETYJIATOPOB ¢ XpoMocomamu, Takux kak RCC1, Mad2 u cypBuBHHa, HEOO-
XonuMo Juta poxoskaeHus ¢asel murosa (Ho et al., 2008). Wong 1 coaBT. yCTaHOBHIIH, YTO YPOBEHD
snepHoro Ranl' T® cHirkaercst Ha paHHUX CTaANSX AllONTO3a, YTO KOPPENUPYET ¢ MMMOOMITH3aIHeit
RCC1 na xpomocomax. [ToaTomy onu penarot npeanonoxenue, 4ro RCC1 cuureiBaeT KoJ rUCTOHA,
CO3JJaHHBIN AKTUBHPOBAHHBIM Kacmaszoit Mstl, yToObl MHULIMHPOBATH ANIONTO3 TOCPEICTBOM CHHIKE-

Hust ypoBHs Ranl' T® B sinpe (Wong et al., 2009).

CemeiicTBo anTurenos mejaanomsl F, 1 (MAGEF1)

Haubonee uzBectHbie wieHbl Haacemelictea MAGE (MenaHOMa-acCOLMUPOBAHHBIN AHTUTE€H) UMEIOT
TAKOH MaTTePH KCIPECCUU. OHU HKCIPECCUPYIOTCS B OMyXOJISIX, CEMEHHUKE M 9MOPHOHABHBIX TKa-
HSIX, YTO OBLIO OMUCAHO KaK pakoBas/TecTukysipHas skcnpeccus (moarpynna MAGE I). Ilentuast
noarpynmnel MAGE [ ycriemHso ucnosbp30Bajin B paMKax BaKIUHALWY MENTHIAMH U JSHIPUTHBIMU
knetkamu (Nestle et al., 1998; Marchand et al., 1999; Marchand et al., 1999; Marchand et al., 1995;
Thurner et al., 1999). Hanporus, nekotopsie reibl MAGE (MAGE noarpynmna II), Takue xak
MAGEF]1, noBceMeCTHO SKCIPECCUPYIOTCS B UCCIIEIOBAHHBIX B3POCIIBIX U SMOPHOHAIBHBIX TKAHSIX,
a TaKXX€ B TKaHSAX MHOTHX BHJIOB OIyXOJIEH, BKJIFOYAsl paK SIMUHUKA, MOJIOYHOM JKeNe3bl, IeHKu
MaTku, Menanomy u seiikemuro (Nestle et al., 1998; Marchand et al., 1999; Marchand et al., 1999;
Marchand et al., 1995; Thurner et al., 1999). Tem He MeHee, u3ObITouHast skcnpeccuss MAGEF1
moria ObITh OOHapy»keHa B kierkax HMPJI (Tsai et al., 2007) u 79 % KOropTsl MaleHTOB C KOJIO-

pexTanbHbIM pakoM u3 TaiiBans (Chung et al., 2010).

He-SMC cyobeaununa D2 kommiiekca kongencusa I (NCAPD2)
KoHmeHCHHBI — 3TO reTeponeHTaMepHbIe KOMILIEKChI, KOTOPBIE TIEPBOHAYAIBHO ObUTH HAEHTH(ULIN-
POBaHBI KaK CTPYKTYPHBIE KOMIIOHEHTBI MUTOTHUYeCKHX XxpoMocoM. NCAPD?2 sBisiercst obsi3aTensb-

HBIM KOMIIOHCHTOM KOMILIEKCA KOHACHCHHA YCJIOBCKA, HeO6XOI[I/IMOI"O AJI1 KOHACHCAITUU XPOMOCOM
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B muto3e. DnumuHaiusi NCAPD2 Bo3ielicTByeT Ha BEIpABHHBAHIE XPOMOCOM B MeTadase u 3amen-
jsiet BxokaeHnue B aHadasy (Watrin and Legagneux, 2005). HenaBHue nccnenoBaHus TeHETHYECKOTO
CLEIJICHUS] U TeHEeTUYECKUX aCCOLMALINI pacCMaTPUBAIIN JIOKYC XpOMOCOMBI 12p13 B kauecTse BO3-
MOYKHO HECYIIEro reHeTUIECKHE BapHUAHThI MPENPACIIONOKEHHOCTH K Oose3Hn Anbrreiivepa (BA).
AHanu3 acconManuy ¢ OJHHUM MapKepOM BBIIBUJ JBa OJHOHYKJICOTUAHBIX IOJIUMOpHU3Ma B
NCAPD2 (rs7311174 u rs2072374), noka3pIBalOIIUX HOMUHAJIBHO 3HaYUMblEe 3Ha4eHUs p (p =
0,0491 1 0,0116, cOOTBETCTBEHHO). DTH JaHHBIE TEHETUYECKOTO aHAIN3a CBUACTEIBLCTBYIOT O TOM,

9TO JIOKyC XxpoMocoMmbl 12p13 accoummponan ¢ BA y kutaiines (Li et al., 2009).

OtkpeiTas pamka cuutbiBanus 44 xpomocombl 12 (C120rf44)

Bo Bpems nounckos optosoros Atgl3-p3anmoaelicTeyrouiero 0enka 1po3opuibl B OaHKax TaHHBIX
Mercer u coaBt. (2009) unentudunuposann yenoBeuecknii ATG101, u3BecTHBI Takke Kak
C12o0rf44 (Mercer et al., 2009). I'en ATG101 6b11 KapTHpoBaH Ha Xpomocome 12q13.13. Kak Ob1o
npeacKa3aHo st Oeka, B KOTOPOM IpociieskeHO 218 aMUHOKHCIIOT, OH TOJIKEH ObITh LIUTO30JIbHBIM
ruapodubHbiM Oekom (Hosokawa et al., 2009). Makpoaytodarus — 370 KaTaboIHMYecKuil mporecc
IIPU OMOCPEAOBAHHOM JIN30COMAMH JIErpafalliil LIUTOMIIA3MATHYECKUX O€JIKOB, OpraHesll U MaKkpo-
mosiekys1. benku ATG, rakue kak ATG101, TpebyroTcst anst GopMupoBaHust ayToParocom, IByXMeM-
OpaHHBIX BE3UKYJI, KOTOPbIE OKPYKAIOT U M3OJHPYIOT LUTOIIA3MATHYECKUI «TPy3» A0 CIUSHUS C

mzocomamu. ATG101 (C12o0rf44) neobxonum mis ayrodaruun (Mercer et al., 2009).

E3-youxBurnn-nporenn-aurasa 4, coanep:xxkamasi iomeibl HECT u RLD (HERC4)

HERC4 npunaanexut k cemeiictrsy HERC yOMKBUTHH-TUTA3, BCe UX KOTOPBIX COAEPIKAT JTOMEH
HECT u, no mensiueii mepe, 1| RCC1 (MIM 179710)-nono6usriit nomen (RLD). Cocrosimii u3 350
amuaokucinot nomeH HECT, kak npeackasaHo, karanusupyer oOpa3oBanue THO3(pupa ¢ yOUKBUTH-
HOM JI0 ero nepeHoca k cyocrpary. st RLD npencka3aHo, 4ToO OH BBINONHSET QYyHKLUIO pakTopa
oOMeHa ryaHuH-HykJeoTHaos st Manbix G-Oenkos (Hochrainer et al., 2005). Hecmotpst Ha moBce-
MECTHYIO SKCIIPECCHIO BO BCEX TKaHsX, E3-yOukBurun-nmurasa Herc4 Hanbosee BBICOKO SKCIIpeccH-
pOBaHa B CEMEHHHUKE, B YaCTHOCTH BO BpeMs ciepmaroreHesa. JIurasa Herc4 neoOxonuma 1uist Hazie-
JKAILIIETO CO3PEBAHMS U YIOAJICHUS LUTOIUIA3MATHYECKUX KamelieK B LENsX OOEeCIeYeHUsl MOJHOU

¢yHkunoHampHOCTH criepMatozonioB (Rodriguez and Stewart, 2007).

I'en 6eaka, cesizpiBaromero MPHK uncynnnononooHoro ¢gaxrtopa pocra 2 (IGF2BP3)
IGF2BP3 sBisiercst 4ieHOM OENKOBOrO CeMeNCTBa MHCYJIMHONMONO0HBIX (pakTopoB pocta I, cBsA3bI-

Baromux MPHK, BoBiieueHHBIM B JIOKaM3aMmi0, 000pOT U TPAHCISIIUOHHBIN KOHTpob MPHK. OtoT
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6enok copepkut Heckonbko KH-nomeHoB (K-roMonornyHbIx ), KOTOpble BasKHBI B CBsi3biBaHuu PHK,
¥ O KOTOPBIX U3BECTHO, UTO OHH BOBJIEUEHBI B CUHTe3 1 MeTabonn3m PHK. Dkcnipeccust mposisisiercs,
IJIaBHBIM 00Pa30M, BO BpeMsi SMOPHOHAIIBHOTO Pa3BUTHS M ObLIa OMUCAHA JII HEKOTOPBIX OMyXOJIEH.
Takum oOpazom, IGF2BP3 paccmartpuBaercst kak oHkoderanbubiii Oenok (Liao et al., 2005).
IGF2BP3 moxer cnocoOcTBOBaTh mposudepaliiil ONyXOJIeBbIX KIETOK, YCHJIMBAs CHHTE3 Oelka
IGF-II n uanyunpys KJIETOUHYIO aAre3nto U nHBaszHio 3a cuet crabmnusanun CD44 MPHK (Findeis-
Hosey and Xu, 2012). bonee toro, skcnpeccust IGF2BP3 uccnenoBanach mpu MHOTOYHUCICHHBIX
HEOIUTa3MsIX YeJIOBEKa C BO3PACTAOLIEH OU€BUAHOCTBIO, YTO OHA OMOCPENYET MUTPALIMIO, HHBA3HIO,
KJIETOUHYIO BBDKMBAEMOCTb M pacmpocTtpaHeHue metactasoB (Jeng et al., 2009; Kabbarah et al,,
2010; Lietal., 2011; Liaoetal., 2011; Lu etal., 2011; Hwang et al., 2012; Samanta et al., 2012), ona
TaKXKe MOXKET ObITh pUYacTHa kK aHruoreHesy (Suvasini et al., 2011; Chen et al., 2012). ITpu aneno-
KapILHHOME JIErKOoro Oosiee BoicoKast yacTota skcnpeccuu IGF2BP3 moxer ObITh OOHapyKeHa B yMe-
PEeHHO WM MIoX0 IU(QepeHINPOBAHHBIX aIEHOKAPLIMHOMAX, YTO MOXKET OBITh aCCOLMMPOBAHO C
arpeccuBHbIM Ononornueckum noseneHneM (Findeis-Hosey et al., 2010; Beljan et al., 2012; Findeis-
Hosey and Xu, 2012).

I'omoutor 6 uukaa kjaerounoro aeyaenus (S. cerevisiae) (CDCO)

benok CDC6 BeinmonHsieT QyHKIUIO peryisropa Ha paHHux stamnax perumkauuu JIHK. On Haxo-
IUTCS B KJIETOUHOM siipe BO BpeMsi pa3bl G1 KIeTOYHOro LUKJIA, HO IepeMeIaeTcsl B IUTOIIa3My B
Hauase (assl S. Kpome Toro, mpeanonaraercsi, 4To B 5yKapUOTUYECKHUX KJIETKAX BBICLINX OPTaHU3-
MoB CDC6 perynupyer akTUBAIMIO PEIJINKALIMKA B CBEPOYHON TOUKE 3a cueT B3aumoneiictaus ¢ ATR
(Yoshida et al., 2010). CDC6 neodxonum st perunkauuu JIHK u Hapyienune ero peryJisiuu ur-
paet posib B OHKOreHe3e. bbiio 0OHapyskeHo, uTo cHkeHue skcnpeccun CDC6 ¢ momormbio PHK-
unrepdepenmn (RNAI) mpenorspamano KIeTOYHYK Mpoiudepalno U CTUMYJIHUPOBAJIO aMONTO3
(Lau et al., 2006). M30s1TouHast 3xcnipeccust CDCO Obuta oOHapyskeHa MpH HECKOJIbKUX BUIAX PaKa.
K Bugam paka, mpu KOTOphIX B H30BITKE 3Kcmpeccupyercs CDCO, OTHOCATCS pak >KenynKa
(Tsukamoto et al., 2008), onmyxonu rojosroro mo3ra (Ohta et al., 2001), mIoCKOKIeTOYHAS KaPIIH-
Homa mnosioctH pra (Feng et al., 2008), kapunaoma meiiku matkun (Wang et al., 2009b) u 3mokaue-

crBerHas mesorenuoma (Romagnoli et al., 2009).

Benok akTusanuu pudpodaacros, annda (FAP)
benok aktuBauuu ¢pudpodnacro (FAP) — 310 uHTErpanpHblil MEMOpaHHBIH rauKonpoTenH Thna Il
MIPUHAAJICKALUI K CEMENCTBY CEPUHOBBIX NpoTeas. lIpennonaraemasi akTHBHOCTb CEpPUHOBOM MPO-

tea3bl FAP-anbda u ee xapakrep MHAYKLUUHU i1 ViVo MOTYT YKa3bIBaTh HAa POJIb 3TOH MOJIEKYJIbI B
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KOHTpoJie pocta (HUOPOOIACTOB MU SMUTETHATBHO-ME3eHXUMAIBHOTO B3aMMOICHCTBHSI BO BPEMsI
pa3BUTHSA, pernapalny TKaHeH U SMUTeIHalIbHOro oHKorenesa (Scanlan et al., 1994). BonpmmHCTBO
B3POCJIBIX TKaHEH M JOOPOKAYEeCTBEHHBIX SMUTEIHANBHBIX OMyXOJel TeMOHCTPUPYIOT HEBBICOKYIO
WM He TIOAAoLIyrocs n3Mepenuto skcnpeccuro FAP. Tem He menee, sxcnipeccust FAP obHapy:xu-
BAE€TCsl B CTPOMAJIbHBIX KJIeTKax cBbiile 90% 3710Ka4eCTBEHHBIX ONYXOJiel MOJIOYHOM JKeJe3bl, TOJ-
CTOU U MPSIMON KHIIKH, JIETKUX, KOKU U TIOIDKENTYJOUHOM skeje3bl, Guopodiactax mpu 3aKUBJICHUN
paH, CapKOM MATKUX TKaHEH M HEKOTOPBIX ME3E€HXHMMAJbHBIX KJIETKaX 3MOPHOHAIBHOTO IPOUCXOXK-
nenus. FAP urpaer BaxHYyIO pOJib B pOCTE OIYXOJIM U PA3BUTUU METACTA30B MOCPEICTBOM KJIETOU-
HOMW ajre3uy U MUTPALMOHHBIX MPOLIECCOB, B PABHOM CTENEHH Kak U ObICTPOI Aerpaganuy KOMIIO-
HeHTOB BHeksleTouHoro marpukca (ECM). Takum oOpa3om, OH MPUCYTCTBYET HA OMYXOJIEBbIX KJIET-
kax, nopaxkaromux ECM, u sHOOTeNHaNbHbIX KJIETKaX, 33/1eHICTBOBAHHBIX B AHT'MOTEHE3€, HO HE B
HEaKTHBHBIX KjieTkax Toro ke tuna (Dolznig et al., 2005; Kennedy et al., 2009; Rettig et al., 1993;

Rettig et al., 1994; Scanlan et al., 1994; Zhang et al., 2010a).

CemeiicTBo curHaabHbIX 0eikoB THNa Wingless Bupycos MMTYV, nmeomux HHTerpaiHoHHbIe
caiiTol, 4wieH SA (WNTSA)

B nenom, WntSa peryiupyer CekTp pa3IM4HbIX KJIETOYHBIX (PYHKLNH, TAKUX KaK MPOoudeparus,
muddepennmanus, murpanus, anresust 1 nossipHocTh (Kikuchi et al., 2012). On skcnpeccupoBaH B
HenuddepeHIUPOBAHHBIX SMOPHOHAIBHBIX CTBOJIOBBIX KileTkax 4yenoBeka (Katoh, 2008). WNTSA
KJIaccudpuupyercs: Kak Herpanchopmupyromumii wieH cemeiictBa WNT, ubst posib IpH OHKOTEHE3e
BCe elle HeoHo3HauHa. OH NpOsIBIISIET aKTUBHOCTD OeJIKa-Cympeccopa OMyX0Jid MPH HEKOTOPBIX BU-
nax paka (IUTOBHIHAS *KeJle3a, TOJIOBHON MO3T, MOJIOYHAS JKeJie3a U TOJICTasi M MpsiMast KHIIKA), HO
€ro dKcrpeccus abeppaHTHO MOBBILICHA MPH PaKe JIETKUX, XKeJyIKa U IpeacTaTebHOM kenesbl (Li
et al.,, 2010). Onxorennsnii 6enok WNTSA akTuBupyeT KaHOHMYECKHI CUTHAIBHBIA MyTh WNT B
CTBOJIOBBIX PAKOBBIX KJIETKAX JJIsl CAMOOOHOBJICHHUS, & HEKAHOHUYECKUH CUTHANBHBIA myTh WNT —
B MECTe KOHTAKTa OMyXOJIU U CTPOMBI JUist uHBa3uu u Metactasuposanus (Katoh and Katoh, 2007).
Oxcnpeccuss WNTSA Obuta onucana 1uis pa3InyHbIX BUAOB onyxosel. Hanpumep, aHoManbHast SKC-
npeccus Oemka WntSa Habmonanack B 28% 00pa3LoB paka NMpeacTaTebHON JKeJie3bl, Iie OH CIO-
coOcTByeT pa3BuTHIO arpeccuBHoM Gopmbl (Yamamoto et al., 2010). bosee Toro, kak ObIIO OMUCAHO,
u30bITOuHas sKcnpeccuss WNTSA acconuupyercst ¢ TUIOXUM NMPOTHO30M W/WJIM TIOBBIIIEHHEM CTe-
NIEHH 3JI0Ka4eCTBEHHOCTH OIyXOJIH Ipu pake simyanka (Badiglian et al., 2009), menanome (Da Forno
et al., 2008; Weeraratna et al., 2002), rmuo6aactome (Yu et al., 2007), pake nerkux (Huang et al ,

2005) u paxe nomxkenynouHoi skenessl (Ripka et al., 2007). [Ipu remato-kaeTouHOH KapUUHOME, 110~



- 49 -

BUAUMOMY, KAHOHHYECKHI CUTHAJIBHBIA MyTh Wnt CONEHCTBYeT 00pa30BaHUIO OMYXOJIH, & HEKAHO-

HUYECKUI CUTHAJIBHBIN My Th — Nporpeccuposanuto omyxonu (Yuzugullu et al., 2009).

TPX2, accounnpoBaHHbIH ¢ MUKPOTPYOOuKamu romouior (Xenopus laevis) (TPX2)

TPX2 — 310 (akTop cObopku BepereHa aeneHuss. OH HEOOXOAUM I HOPMAJIbHOU COOPKH MUTOTH-
YeCKUX BepeTeH U MyKpoTpyOouek Bo Bpemsi aronTto3a. TPX2 HeoOXoaum 1jist XpOMaTHH U/WITH KH-
HETOXOP-3aBUCUMOI1 Hyksieaninu Mukporpydouek (Bird and Hyman, 2008; Moss et al., 2009). BHoBb
cuHTe3npoBaHHblil TPX2 HeoOXoanM Ha MPOTSKEHUH MTPAKTUYECKH BCETO MPOLIECCa AKTUBALIMH KH-
Ha3bl Aurora A ¥ BCEro mpolecca cCuaTe3a u ¢pochopunrpoBanus pS3 in vivo BO BpeMsl CO3PEBaHUS
oouutoB (Pascreau et al., 2009). TPX2 — 310 Gesok, aCCOLMUPOBAHHBIN C KJIETOYHBIM LIUKJIOM, KO-
TOPBIH HKCIPECCUPYETCsT B U30BITKE KJIETKAMH MHOTHX BHIOB OIyXOJIEH, TAKMX KaK MEHHHIHMOMBI
(Stuart et al., 2010), nnockoknerounas kapuuHoma roptanu (SCCL) (Cordes et al., 2010), mnocko-
kierounbie kKapuuHoMbl osioctu pra (SCC) (Shigeishi et al., 2009), renaTokeTOYHbIE KAPLIHTHOMBI
(TKK) (Satow et al., 2010), onmyxonb nomskenynouHoi sxenesbl (Warner et al., 2009), pak ssudHUKa
(Ramakrishna et al., 2010), miockokierounas kapuuHoma jerkux (Lin et al., 2006; Ma et al., 2006).
OH yacTo 3KCIpeccupyercss B U30BITKE COBMECTHO C Aurora-A, NMpUBOAS K 3apOXKICHUI0 HOBOH
(YHKLIMOHAJLHON €IMHUIIBI C OHKOTeHHBIMU CBoOMcTBamu (Asteriti et al., 2010). Dxcnpeccust TPX2

SIBJISIETCSI TPOrHOCTUYECKUM MHAUKATOPOM Tipu pake jerkux (Kadara et al., 2009).

Peuentop ruanyponan-onocpenosanHoii noasu:xkHoctu (RHAMM) (HMMR)

Peuenrop ruanyponan-onocpenoBanHoi noasmwkHoctd RHAMM (HMMR) BBINOJHSIET pa3udHbIE
($yHKIMHU B KJIETKE, a TaKKe Ha KieTouHor MemOpane. RHAMM MOKeT 5KCITOPTHPOBATHCS HA Kile-
TOUYHYIO MIOBEPXHOCTb, TAE OH CBSA3BIBAETCS C rHAypOHOBOU kucioToi (HA) u B3aumoneicTByer ¢
HA-peuentopom CD44. RHAMM monynupyeT Takue MpoLecchl, Kak KJIeTO4YHasl MOABHKHOCTD, 3a-
*kuBjieHre paH u uHBasus (Sohr and Engeland, 2008). RHAMM (penentop ruaiypoHaH-OMoCpeno-
BAHHOW MOABWKHOCTH) SIBJISIETCSI OMHUM U3 pernientopo ruanyponana (HY A) (Gares and Pilarski,
2000). PakoBble KJIETKH Takxe 3KcrmpeccupyroT Mapkepsl aaresun (CD44, RHAMM wu 1. 1.) s
HYA, u HY A 3amuinaer pakoBble KJIETOK OT aTakKd UMMYHHOU cuctembl. YpoBeHb HY A B chIBO-
POTKE 4acTo MOBBIIIEH Y MallMeHTOB, uMerommx Meractasbl (Delpech et al., 1997). Kpome Toro, 06110
BBICKA3aHO mpeanojoxenue, yto Bzanmoaeiicteie HYA ¢ RHAMM (HMMR) u CD44 Ha pakoBbIX
KJIETKaX MOKET HMETh BA)KHOE 3HAUCHHUE JUJIs CTUMYJISILIUH ITPOTPECCHPOBAHUS OMYXOJH U TUCCEMU-
Hatmu (Li et al., 2000b). Kpome Toro, RHAMM skcnpeccupyercst B U30bITKE B HECKOJIBKHX PAKOBBIX
Tkausax (Tzankov etal., 2011); (Kramer et al., 2010); (Twarock et al., 2010); (Shigeishi et al., 2009);
(Zlobec et al., 2008); (Li et al., 2000a)).
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Homen 8 metassionentuaasbsi ADAM (ADAMS)

ADAMS siBnisiercs wieHoM cemelictBa ADAM (moMeH Ae3uHTerpruHa U MeTaJuIoNpoTenHa3bl). MHO-
rue Bunasl ADAM, Bxmouass ADAMS, sxkcnpeccupyroT KJIETKU 3JI0KaUeCTBEHHBIX OMyXOoJiel Yeso-
BEKA, B KOTOPBIX OHU YYaCTBYIOT B PETYJISLUN aKTUBHOCTH (pakTopa pocta U QyHKIUI HHTErPUHA,
cniocoOcTBys pocty u nHBa3uu kietok (Mochizuki and Okada, 2007). Dxcnpeccuss ADAMS nmena
nojoxurenbHyro Koppemsinmo ¢ EGFR. O0a Oenka Obutu riaaBHBIM 00pa3oM 3KCIIPECCHPOBAHBI B
LIUTOIIa3Me U Ha kiieTouHoi MmemOpane (Wu et al., 2008). ADAMS8 Obl1 5KCIIpecCHpPOBaH B H30BITKE
B TOAABIAIOIIEM OOJBIIMHCTBE HCCIENOBAHHBIX NPOO paka JIErKUX. DK30T€HHas SKCIIPEeCCUsi
ADAMS noBblllansa MUTPALMOHHYIO aKTHBHOCTh KJIETOK MIJIEKOITUTAIOIIUX, YKa3blBasg HA TO, YTO
ADAMS moxeTr urpatb 3Ha4UTEIbHYIO pOJIb B IporpeccupoBanuu paka jerkux (Ishikawa et al.,
2004). [ITobrmenHas sxcnpeccusi| ADAMS accoruupoBaiach ¢ IMIOXUM MPOTHO30M MPHU paKe Jier-
kux (Hernandez et al., 2010). M30birounas sxcnpeccust ADAMS Obuia accouumnpoaHa ¢ 6onee Ko-
POTKUM IIEPUOAOM BbDKHUBAEMOCTH IMAIIMEHTA U ObLIa XOPOLIMM MPOrHOCTHUECKUM (HaKTOPOM OTHa-
nenHbix Metacta3os npu [IKK (Roemer et al., 2004b; Roemer et al., 2004a). Kpome Toro, ypoBHH
9KCIIPECCUU U MpoTeasHast akTuBHOCTb ADAMS8 koppenupoBain ¢ UHBA3UBHOCTBIO KJIETOK INIHOMBI,
yKa3bIBasl Ha BO3MOXKHYIO 3HAUUTENbHYIO posib AD AMS B onyxoJieBoi MUHBa3UM MPU paKke FOJOBHOTO

mosra (Wildeboer et al., 2006).

Koanaren anb(a-3(VI) uenoueunniii 6eox (COL6A3)

I'en COL6A3 komupyer uemnb anbda-3, ogHy u3 Tpex anbda-ueneit koyutarena tuna VI. Kak 6pu1o
MPOIEMOHCTPUPOBAHO, OEITKOBBIE JOMEHBI CBSI3BIBAIOTCS C O€JIKAMU BHEKJIETOYHOTO MATPHKCA, YTO
npeAcTaBysieT COOOH B3aUMOAEHCTBHE, OOBSICHSIOLIEE 3HAYMMOCTh 3TOI0 KOJUIAT€HA B OPTraHU3aLUN

KOMITOHEHTOB MaTpHKCa.

PemonennpoBaHre BHEKJIETOYHOIO MATPUKCA MOCPEICTBOM HM30BITOUHOM 3KCIPECCHU KOJIareHa
tuna VI BHOCHT CBOI BKJIal B mpUOOpeTEeHHE KIETKAMU paKa SUYHUKA PE3UCTEHTHOCTH K LUCILIA-
tuny. [IpucyrcTBue xoyuarena Tuna VI COOTHOCHIIOCH CO CTENEHBIO 3JI0KaYeCTBEHHOCTH OIMYXOJIH,
OH SIBJISJICS IPOTHOCTUYECKUM (pakTopoMm muist paka suganka (Sherman-Baust et al., 2003). COL6A3
SKCIIPECCUPYETCs B U30BITKE B KIIETKAX KOJOPEKTaIbHBIX onyxoned (Smith et al., 2009a), kapunHom
cimoHHOM xkene3bl (Leivo et al., 2005) u skcnipeccupyercst B pa3iMyHON CTENEHH B TKAHAX pakKa Ke-
nynka (Yang et al., 2007). COL6A3 6bu1 uaeHTU(PUIIUPOBAH B KQ4€CTBE OJHOTO M3 CEMH I'€HOB C
onyxoJecrnenunpuIecKuMy BapuaHTaMu crutaiicuira. OLeHeHHbIe onyXxoyecnennpuIecKie n3MeHe-

HUSI B CIUIAMCHUHIE ObUIM BBICOKO COTJIaCOBAHHBIMU, MO3BOJIAA CACIATh YETKOE NMOAPA3ACIICHUE Ha
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HOPMaJIbHbIE U PaKOBble 00pa3lbl, B HEKOTOPBIX CIyYasx AaKe Ha PA3JIUYHBIC CTaJUU OMyXOJeH

(Thorsen et al., 2008).

Thy-1 nopepxHocTHbIH KaeTouHbIH aHTHTeH (THY1)

Thy-1 (CD90) siBnsiercst 3asikopeHHBIM Ha rimko3uidocharunumrnnosutoie (GPI) rmukonporenHom
Maccon 25-37 kJla, 3xcnpeccupyemMbIM BO MHOTUX BHAAX KJIETOK, BKJItOUasi T-KJIE€TKH, TAMOLIUTEI,
HEeHpOHBI, KJIeTKu sHAoreus u ¢pudpodnacter. AxktuBanus Thy-1 moxer crmocoOCTBOBaTh aKTHBA-
un T-knerok. Thy-1 Biuser Takke Ha MHOTOUHCIIEHHBIE HEMMMYHOJIOTHYECKHE OMOJIOTHYECKHE
IPOIIECCHI, BKJIIOYAs KJIETOYHYIO aATe3UI0, OTPACTAHHE aKCOHOB, POCT OIYXOJIH, CYNPECCHUI0 Omy-
XOJIM, MUTPALIMIO, 32)KHUBIIEHHE PaH U KJIETOUHYI0 cMepTh. Thy-1 sBIsieTcs BaXKHBIM PEryJsiTOPOM
ME>KKJIETOUHBIX B3aUMOJEHCTBUI 1 B3aMMOAEHCTBUH MEXY KJIETKAMH U MaTPUKCOM, ITPH 3TOM HI-
past BayKHbIE POJIM B PEreHEPALlM HEPBOB, METACTA3UPOBAHNH, BOCTIAIUTENBHBIX IpoLeccax u Gpuo-
pose (Rege and Hagood, 2006b; Rege and Hagood, 2006a). Kpome Toro, Thy-1, no-Buaumomy, siB-
JISIETCSI MApKEPOM aHTHOTe€He3a y B3POCIIBIX, HO He Ha SMOpHOHANIBHOH cTaguy. [ToBbleHne ypoBHS
Thy-1 mon neficTBMEM LMTOKMHOB, HO He (JaKTOPOB POCTA, YKA3bIBAET HA BAXKHOCTH BOCIIAIUTEIb-
HOTO Tpoliecca B maToreHe3e aHruorenesa y B3pocibix (Lee et al., 1998). YcraHOBIeHA 3HAYUTEb-
Hast u30bITOYHAs SKcnpeccus: Thy-1, TOKanM30BaHHOTO B siipax KJIETOK paka JErKOro, Mo CPaBHEHHUIO
C HOPMAJIbHOH TKaHBIO MJTH JOOPOKA4YE€CTBEHHBIMH OIyXOJIEBBIMU KJIETKAMU JIETKOTO, M 3TO OJIMH M3
(haKTOpOB, COOTHOCUMBIX C MPOrHo3oM s naiueHToB ¢ HMPJL. Takum o6pasom, Thy-1 mosker
OBITh HOBBIM MapKEepPOM 3JIOKAYE€CTBEHHOCTH B JIATEHTHBIN MEPUON B MATONIOruu paka jerkoro (Chen
et al., 2005b). Thy-1 moxer ObITb paCCMOTPEH KaK CyppOTaTHBbIA MapKep Ui Pa3jM4YHBbIX BUIOB
CTBOJIOBBIX KJIETOK (ME3E€HXHMMHBIX CTBOJIOBBIX KJIETOK, CTBOJIOBBIX KJIETOK IMEYEHH («OBAJIbHBIX KJle-
Tok») (Masson et al., 2006), cTBONIOBBIX KJeTOK keparnHOIMTOB (Nakamura et al., 2006) u kpoBe-

TBOPHBIX CTBOJIOBBIX KyieToK (Yamazaki et al., 2009).

HoaTuponun-geitoqunasa, Tuna I1 (DI02)

benok, konupyemsiit renom DIO2, npuHaniexxut Kk ceMelcTBy HOATUPOHUH-AeoanHa3. OH B BBICO-
KOI CTeNeHU HKCIPECCUPYETCsl KJIeTKaMU LIUTOBUIHOM >Kejle3bl U MOXKET BHOCUTH 3HAUUTEIbHBIN
BKJIAJI B OTHOCUTEJIbHOE TIOBBIIIEHHE BBIPA0OTKH T3 MIMTOBUIHOM Keye30H y MarueHTos ¢ 0a3eno-
BOU OOJIE3HBIO U aZeHOMaMu IMUTOBHIHOM skene3nl (Meyer et al., 2008); (de Souza Meyer et al
2005)). IIpu HazopapurreanvHol kapuuHOoMe (NPC) marTepHbI 3KCIPECCHH T€HOB CYIIECTBEHHO
Pa3NIUYAOTC MEXAY THUIIAMH PACIpOCTPaHEeHUs1 3a00JIeBaHUs, BBEPX MIIM BHH3. JKCIPECCHUS T'€HA

DIO?2 BbImme mpu pacpoCTpaHEHUH OIMYyXOJH BHU3 (BHU3 = JUCTAHTHBIE METACTA3bl), YEM IPH pac-
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NPOCTPAHEHNH BBEPX (MECTHBIN POCT M MHBA3UsI OCHOBAHMS Yepera), YTO MOXKET ObITh TECHO B3aH-
MOCBsi3aHO ¢ MeTacTarndeckuM noreHuaiom NPC (Liang et al., 2008). MPHK DIO2, a Takske co0-
crBeHHO DIO2, sxcnpeccupyroTest KIeTKaMu onyxoJiei ronosHoro mo3ra (Murakami et al., 2000).
AKTUBHOCTB reHa D2 mpucyTCTByeT B JIETKUX, U €€ YPOBEHb CXOIEH B TKAHSX MepH(eprHuecKoro u

LeHTpaabHOro paka jerkoro (Wawrzynska et al., 2003).

lepuoctuHn, ocreodnacr-cnenudpuueckui pakrop (POSTN)
POSTN, ren, xonupyrouuii 6eJI0K CO CXOICTBOM C CEMEMCTBOM (DaCLUKIMHOB U 3311 ICTBOBAHHBIH
B IIPOLIECCAX, CBA3AHHBIX C BBLDKHBAEMOCTBIO KJIETOK, M aHTHOT€HE3€, CTall MHOTOOOEIAI0 UM Map-

KEepPOM IMPOrPeCcCHH OIyXOJIH MPH Pa3InIHbIX BUIaxX paka yenoseka (Ruan et al., 2009).

Bricokuit ypoBenb skcripeccuu Oenka nepuoctina wiu MPHK Obu1 0OHapyskeH B OOJNBIINHCTBE CO-
JIMIHBIX OMyXOJIeH, BKJIFOUasi KapLUHOMY MOJIOYHOH skene3bl (Zhang et al., 2010b), ToacTol KUIIKK
(Kikuchi et al., 2008), ronossl u mweu (Kudo et al., 2006), nomkenynounoii sxene3bl (Kanno et al.,
2008), manwuIIpHYO KapLUUHOMY IMUTOBHIHOM kene3bl (Puppin et al., 2008), npencraTenbHOI ke-
ae3bl (Tischler et al., 2010), suunuka (Choi et al., 2010), nerkoro (Takanami et al., 2008) u neyenu
(Utispan et al., 2010), a Takske IIOCKOKJIETOYHYIO KapuuHoMy muiieBoaa (Kwon et al., 2009). Ha
AHOMAJIbHO BBICOKOM YPOBHE MMEPUOCTATHH HKCIIPECCUPYIOT KIIETKH paKa JIErKOro, 4YT0 KOPPEIupyer
C aHTHOTeHe30M, UHBa3uel u meracrasupoanueM (Takanami et al., 2008). CaiiieHCUHT epHOCTa-
THHA B KJIETKaX HEMENKOKJIeTOUHOro paka jierkoro (HMPJI) AS49 uHrubupyer pocT OmyxoJieBbIX

KJIETOK U YMEHbLIAaeT KJIeTouHyto nnBasuto (Wu et al., 2013).

SLIT1 (romouor slit 1 (apo3oduna)), SLIT2 (romoJor slit 2 (apo3odu.ia))

benku SLIT (SLIT1, SLIT2 u SLIT3) ABASIFOTCSI CEMEHCTBOM CEKPETUPYEMBIX OEIIKOB, KOTOPBIE OTIO-
CPEAYIOT MO3ULOHHBIE B3AUMOEHCTBHSI MEXKAY KJIIETKAMH U X OKPY>KEHHEM BO BPEMS Pa3BUTHSI 32
CUET CUTHAJBHBIX peakiuii ¢ yudactuem penentopoB ROBO (Hinck, 2004). CurnanbHble MyTH
SLIT/ROBO, Tem He MeHee, He OrpaHHYEHbI TPOLIECCOM PA3BUTHS, U ITOTEPSI 3ITUX CTUMYJIOB, CKOpee
BCET0, UTPAET BAXKHYIO POJIb BO BpeMsi porpeccupoBanus omyxoiu. Slits u Robos paccmaTpuBaroTcst
B KAYECTBE KAHAHIATOB B T€HBI-CYIIPECCOPBI OMyXOJIeH, ITOCKOJIBKY MX IIPOMOTOPHI YaCTO TUIIEpMe-
TUJTUPOBAHBI MpH pake >nurenus (Narayan et al., 2006; Schmid et al., 2007; Latil et al., 2003). I1pu-
omusurensHO B S0% 00pa3ioB omyxoel MOJIOYHOM JKkejie3bl ueoBeka sxcnpeccus reHoB SLIT2 umu
SLIT3 nmonasnena (Sharma et al., 2007). U36brrounoe merunuposanue SLIT2 yacto oOHapyskuBa-
nock ipu HMPJI u accormupoBanoch ¢ pa3iMyHbIMU KJIMHHYECKUMHU TokazaTessimu (Suzuki et al.,

2013).
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TLX3 (romeoboxc 3 T-k1eTo4uHOI JIeHKeMHH)

TLX3 (taxxe uzBectHbiil nox HazsanueM RNX ninn HOX11L2) npuHaaiexuT K CeMeHCTBY roMeo-
OOKC-comeprKalnx reHOB-CHPOT, KOTOPBIe KOTUPYIOT cBsizbiBaroinuecs ¢ JIHK simepHble TpaHCKpHIT-
1oHHbIE pakTopsl. UneHsl cemeiicTBa reHoB HOX11 xapakTepu3yroTcs 3aMeIIeHneM [IUTO3MHA Ha
TpeoHuH-47 B BBICOKOKOHCepBaTUBHOM romeonomene (Dear et al., 1993). TLX3 skcnpeccupyercs
UCKJIFOUUTENIbHO B PA3BUBAOLIEMCS ITPOAOJITOBATOM MO3Te M HEOOXOIMM AJIsl MPAaBUIBHOTO (popMu-
POBaHUs PeJIEHHBIX BUCIIEPAIbHBIX CEHCOPHBIX HEMPOHOB IIEPBOTO MOPSAAKA U OOJIBIINHCTBA U3 (HOP-
) anpeHepruuecKux LEHTPOB MO3TOBOTO CTBOJIA, B OCOOEHHOCTH 33/1€HCTBOBAHHBIX B (pr3HoIoruye-
CKHX TpOLecCcax KOHTPOJIS CEpAEIHO-COCYAUCTOM U nbxaTenpHol cucteM (Qian et al., 2001). Dkce-
npeccust TLX3 Opbuia Taxoke oOHapyskeHa B oOpas3uax kieTtok jelikemun y 20% nereit u 13% B3poc-
JIbIX, CTpanaroumx octpoit T-knerounoit numdormraproii neiikemueii (Cave et al., 2004), XOTs 5TOT

r'eH HUKOT/Ia He y4acTBoBal B auddepenunanmu HopManbHbx T-kierok (Ferrando et al., 2004).

CEP192 (uenTpocomubliii 6es1ok 192 k/la)

I{eHTPOCOMBI UTPAOT BaJKHYIO POJIb B PA3JIMYHBIX KJIETOUHBIX MPOLECCax, BKIKOYAs 00pa3oBaHue
BepeTeHa aesieHus U cerperauio xpomocom. CEP192 — 510 1ieHTpOCOMHBII O€JI0K, KOTOPbIi Urpaet
OCHOBHYIO POJib B OHoreHe3e U (yHKIMOHUPOBAHUH LIEHTPOCOM Y MIIEKOITUTAIOIIHX, APO30(PHIBI U
C. elegans (Gomez-Ferreria et al., 2012). On crumynupyeT oOpa3oBaHHE CKeJleTa, MPU KOTOPOM 00-
pa3yercst KOJIbLIEBOH KOMILIEKC raMMa-TyOyJinHa, U Apyrue OeNky, 3a1eiCTBOBAHHbIE B HYKJI€aLUU
MHUKpPOTpyOOUeK 1 cOOpKe BepeTeHa AENeHHs, CTAHOBSITCS (PYHKLHMOHAIBHBIMH BO BpPEeMsi MHTO3a

(Gomez-Ferreria et al., 2007).

ANKSIA (6enox 1A, copepxramuil AHKHPHHOBBII MOBTOP M I0MEH CTEPHJIBHOI0 aiab(a-mMo-
THBA)

benok 1A, copeprxamuii aHKUpUHOBBIHA MOBTOP U SAM-1O0MeH — 3TO O€JIOK, KOTOPBIH y YeJoBeKa
xonupyercs reHoM ANKS1A (Nagase et al., 1996). Bnepsbie ren ANKS1A Obut orucas B ka4ecTse
MHIIEHH U MpeoOpa3oBaTeNsi CHrHajla PeLeNnTOPHbIX TUpOo3uHKKHA3, Takux kak EGFR u PDGFR
(Pandey et al., 2002) u coBceM HEaBHO B KaUeCTBE MAPTHEPA IO B3AUMOJEHCTBUIO C PELIEITOPHOMN
tuposuHknHa3oil EphA8 (Shin et al., 2007). B HenaBHeM nccienoBaHUN ONHOHYKJIEOTHIHBIE MTOJTH-
mMopdusmel (SNP) Obutu resoTunuposansl y 348 manuentos ¢ HMPJI no3nuux cranuii. beuto nnen-
tudumposano 17 Hanbomnee MpeanouTUTENbHBIX KaHauAaToB SNP, cBsi3aHHBIX ¢ porao3oM. SNP

OpuTH ToKanu3oBanbl Ha yuacTke reHoMHou JIHK rera ANKS1A (Lee et al., 2013).
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CEP250 (uenTpocomHbIi 0esiok 250 k/la)

I'er CEP250 xonupyeT LeHTpaIbHbII LEHTPOCOMHBIH OENIOK, HEOOX OIMMBIH JIJIs1 YIBOSHHSI LIEHTPH-
onelt BO BpeMsi uHTepdaspl kierounoro nukia (Mayor et al., 2002). Bo Bpemst aHanm3a paguaioH-
HbIX rHOpunos Fry u coast. (1998) xaptuposanu ren CEP250 Ha meHTpOMEPHOM y4acTKe XpOMO-
comnl 20, npubamsurensHo B 20q11.2 (Fry et al., 1998). Mayor u coast. (2002) yCcTaHOBHIIH, YTO
u30biTouHas skcnpeccusi CEP250 B KJIETOYHBIX JIMHUSAX OCTEOCAPKOMBI YeJIOBEKa MPUBOIMIA K 00-
pPa30BaHUIO KPYIHBIX, ACCOLIMUPOBAHHBIX C LIEHTPOCOMOM, cTpykTyp. [ unepskcnpeccus CEP250 e
MPENSTCTBYET PAa3AECICHUI0 LEHTPOCOMBI WIIH JEJIEHUIO KJIETOK, TEM HE MEHEE, YKa3blBasi Ha TO, YTO
CEP250 otnensiercst OT LEHTPOCOM IOA BO3AECHCTBUEM aKTUBHOCTH, PETYJIUPYEMON KIETOUHbBIM LIUK-

nom (Mayor et al., 2002).

MDN1 (MDN1, romosior Muaa3HHA (APOKKH))

MDNI1 romojior MuaasuHa (Apo}CKU) SIBISIETCST OEKOM, KOIUPYEeMbIM y uenoBeka reHoM MDNI.
I'en Muma3uH MpeaCTaBiieH eIUHCTBEHHOM KOIMHUEH, OH KOAMPYET BEChbMa KOHCEPBATUBHBIN O€JOK
anuHO# npudimmsnTensHo 600 k/la y BCeX 3yKapuoT, AJsl KOTOPBIX uMeeTcst nHpopmanus. Y deno-
BeKa FeH KapTHPOBAaH Ha XpoMocoMme 6ql5 m xomupyer mpenckasaHHbli Oenok ¢ 5596 ocraTtkamu
(632 x/1a) (Garbarino and Gibbons, 2002). HegaBHo Obuto 0OHapy»keno, uto MDN1 myTtupyer B
KJIETKAaX paka MOJIOYHOM keJe3bl itoMuHaiabHOro noaruna B. MDN1 moskeTt urpate poJib B pa3BUTHH

¥ TOPMOHAJIbHOM PE3UCTEHTHOCTH 3TOro arpeccuBHoro noarumna (Cornen et al., 2014).

OLFM1 (oab¢paxkTomenun 1)

OLFM1, nazsiBaemsblii Takke Noelin-1 — cekpeTupyeMblii IIIMKONPOTEHNH, MPUHAIEKAIIHNA K CeMel-
CTBY O€JIKOB, COAEPKAIUX OJb(PAKTOMEANH-TIONO0HBIN TOMEH, HIPAOLIHN BAXKHYIO POJIb B PETyJIsi-
1[UU BRIPAOOTKU KJIETOK HEPBHOrO rpeOHs1 HepBHOU TpyOkoi (Barembaum et al., 2000). ITepBoHa-
YaJIbHO OJIb(akTOMEINH ObLUT MACHTU(UIIPOBAH KaK OCHOBHOIN KOMIIOHEHT CIIU3UCTOTO CJI0SI, KOTO-
pBIil OKpY’KaeT XeMOCEHCOPHbIE NeHAPUTHI onbdakTopHbix HelpoHoB (Kulkarni et al., 2000). Dxc-
npeccus Oenka onbdakrTomenuHa 1 OblIa 3HAYUTETHHO BBIIIE B KJIETKAX aIEHOKAPIIMHOMBI JIETKOTO,
YeM paka JeTKOro IPYrHX THCTOJIOTHYECKHUX THITIOB M HOPMAJIbHBIX TKaHsX Jerkoro (Wu et al., 2010).
Kpowme Toro, peryssinust OLFM1 Obuta HapyiieHa npu SHAOMETPHUYECKOM pake, capkome FOuHra u

Helipobnactome (Wong et al., 2007; Allander et al., 2002; Khan et al., 2001).

BUB1B (¢pakTop mnoukoBaHHsi, HEHHrHOMpyemblii romojiorom OeHsumuaazoja 1 Oera

(aposxkn))
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BUBIB, Ha3siBaembiii Tak:xke BubR 1, siBiisieTcst ieHTpaabHbIM KOMIIOHEHTOM MUTOTHYECKOH CBEPOY-
HOMW TOYKH, KOTOPBIH CBsi3bIBaeTCs ¢ M MHrHONpyet Cdc20-akTHBHPYEMBbI KOMILIEKC, CTHMY JIUPYIO-
muii aHadazy (APC/CCdc20), youksurun E3-nurasol, koropas nHUOHMUpPYeT aHadasy, yrnpaBisis
OMOCPEIOBAaHHBIM CeMapa3oil pacllelyIeHHeM KOT€3MHOBBIX KOJIELl, COEAMHSIOIINX CECTPUHCKUE
xpomatuasl (Baker et al., 2004). BubR1 criocoOcTByeT mpaBUIIBHOMY PacXOKISHUIO XPOMOCOM He
TOJIBKO 3a CUET aKTUBALIUU MUTOTUYECKOM CBEPOUYHOI TOUYKHU, HO U TaKKe MyTEM peryJisiliui MpHUco-
eIMHEeHNsI XPOMOCOM K HUTsIM BepereHa nenenusi (Malureanu et al., 2009; Lampson and Kapoor,
2005). Hapymenune (GyHKIUM CBEPOYHON TOUKU BEpeTeHA AeNeHHs OblJI0 OOHAPY>KEHO BO MHOTHX
¢dopmax paka. Myrauuu rena BubR1 accommmpoBanuch ¢ MO3andHON CMEIIaHHOW aHEYIUIOnIuei
(MVA), penkuM CHHIPOMOM, BCTPEUAOLINMCS Y YEJIOBEKa U XapaKTEPHU3YIOLINMCS aHEYIUIONIN3a-
L[1eH, MPeapacroIOKeHHOCThIO K OMyXOJIEBBIM 3a00JIEBAaHUSIM U HECKOJBKUMH MPOrepOHIHBIMU
4yepTaMy, BKJIHOYasi KOPOTKYIO NPOAOLKUTEIBHOCTD KU3HHU, 3aMEAJIEHUE POCTa U YMCTBEHHOTO pas-

BUTHSI, KATAPAKTy U JULEeBoM aucMopdusm (Matsuura et al., 2006).

PI4KA (kaTtanuTuyeckasi cy0bequHULA ajbpa GochaTHaANIHHOZUTON-4-KHHA3BI)

UYenoBeueckne KJIETKH SKCIPECCUPYIOT YeThIpe pasiandnble Gocharuamnmmaosuron 4-kunasel (P14K).
Otu uzodpepmentsl (PI4KA, PI4KB, PI4K2A u PI4K2B) katanusupyroT ¢pochopunuposanue dhoc-
darunununosutosa (PtdIns) Ha HUTOMIA3MATHYECKON TTOBEPXHOCTH KJIETOYHBIX MEMOpaH, BbI3bIBas
BbIpaboOTKy (ochartununnnosuton-4-pochara (Ptdins4P) (Minogue and Waugh, 2012). PI4KA 06-
HAPY’KUBAETCs, B OCHOBHOM, Ha 3HIOMIa3MaTu4eckoM petukyiayme (OP). B ero pyHkium, nmo-suan-
MOMY, BXOJUT peryiupoBaHue kak ¢popmuposanus E-caiitoB OP (Blumental-Perry et al., 2006), Tak
u xoHeHTpuposanus PtdIns4P B miasmenHoi memOpane (Balla et al., 2008). I'pynna uccienosare-
neii oOHapyskmia nosbimeHHbINH ypoBeHb MPHK PI4K A B knerkax ['KK no cpaBHeHHIO O 310pO-
BBIMU TKAHSIMH. JTO TOBBILICHHE YPOBHS 3HAYMMO KOPPETHPOBANIO Kak C Twioxou nuddepenima-
1uel, Tak U CKopocThio akTuBHOH mposudepanuu kietok I'KK. Cnenosarensro, PIAKA mor Obl
HCTIOJIB30BATHCS B KAUECTBE HOBOT'O MOJIEKYJIIPHOTO MapKepa JAJIsl YIIyULIeHUs CYIIECTBYIOLINX MPO-

raoctudeckux moneeit s [ KK (Ilboudo et al., 2014).

AURKSB (kuHa3a Aurora B)

Kwunasa Aurora B — 310 Oenok, KOTOpPBIi y4acTBYeT B MPUCOSIUHEHHH MUTOTUYECKOTO BEPETEHA K
nerrpomepam (Kim et al., 2011). AURKB nokann3oBaHa B MUKPOTPYOOUKax psiiOM C KHHETOXOPaMHU
(Kunitoku et al., 2003). PaznuuHble OmMyxoJieBbIe KJIETOUYHbIE IMHUN SKCIPECCHPYIOT B NU30BITKE KH-
HAa3bl TUIA Aurora, IO3BOJISIS MPENTIONIOKUTh, YTO 3TH KWHA3bl MOTYT MI'PATh POJb B OHKOTE€HE3e, U

OHHM Yy3K€ CTaJiu MOTeHIMAJbHBIMA MHUIIEHSIMU TIPU TUArHOCTUKe U JieueHuu paka (Fu et al., 2007).
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Hepnasrno 0vu1 npertuduuposan npoduns sxcnpeccun nsatu renos (TOP2A, AURKB, BRRNI,
CDK1 u FUS), koTopble TECHO acCOLMHPOBaHbI ¢ UCXOAaMu 3a0oneBanus y nmauueHToB ¢ HMPJL
OTH pe3ysbTaThl NO3BOJSIIOT MPEANOIOKHUTD, YTO I'eHbI, 33€HCTBOBAHHbIE B KOHACHCAIIMH XPOMO-
com, Takne kak AURKB, ckopee Bcero, CBsi3aHBI C KJIETKaMU, TOJOOHBIMH MO CBOHCTBAM CTBOJIOBBIM

KJIETKaM, U MOTYT NPeCKa3blBaTh BBDKHBAEMOCTDb IPU afeHOKapuuHoMe serkoro (Perumal et al.,

2012).

SLC3A2 (cemeilicTBO TpaHCNOpPTepa PACTBOPEHHbIX BelleCcTB 3 (AKTHBATOPBI TPAHCHOPTA
ABYXOCHOBHBIX H HEHTPAJIbHBIX AMHHOKHUCJIOT), YJIeH 2)

SLC3A2 Bxmouaer Jerkyr CyObeAMHUIy TPAaHCIOPTEpa KPYIHBIX HEHTpaJbHBIX aMHHOKHCIIOT
(LATT), usBectHoro Takske nox HazBanuem CD98 (knactep nuddepenimannn 98) (Lemaitre et al .,
2005). I'erepogmep CD98 cocrout u3 Tsikenoit uenu I Tuna oqHONPOXOAHOTO TPAHCMEMOPAHHOTO
6enka (CD98hc, u3BecTHO Takke Kak aHTUreHHas Tsokenas uenb 4F2 wnn FRP-1; kogupyercs re-
Hamu SLC3 A2 u Slc3a2 yenoBeka v MbILIH, COOTBETCTBEHHO) pazmepoM ~80—85 k/la, koTopasi umeeT
aucynb(GUIHYIO CBSA3b C MHOTOMIPOXOAHOM jierkoii nemnbio ~40 k/la (Deves and Boyd, 2000). CD98hc
BBITIOJIHAET CBOM (PYHKIMM B CTHUMYJLSIIMU CUTHAJIBHBIX IMyTeH, 3aIyCKaeMbIX WHTEIPHHAMH, U B
TPAHCIIOPTE AMHUHOKHUCIIOT;, 00e QyHKIMK MOTYT OJaronpHUsTCTBOBATh BLKHBAEMOCTH M TposUde-
pauuu kiaetku (Cantor and Ginsberg, 2012). Muorue onyxonu skcnpeccupyotr CD98he (SLC3A2),
U €ro SKCIPECCHsi KOPPEIUpYeT ¢ MIOXUM MPOTHO30M Ipu B-kieTounsix umdpomax. Kpome Toro,
NPAaKTUYECKH BCE MCCIENOBAHUs, B KOTOPBIX M3y4anach skcrpeccuss CDI8hc mmm nerkux nenei
CD98 B kyeTkax COMUAHBIX OMYyXOJIeH, MOKA3aIH, YTO UX SKCIPECCHsI KOPPETUPOBaa C MPOrpeccu-

pyroLMMHU WK Metactatndeckumu omyxoinsimu (Kaira et al., 2009).

IFT81 (uaTpadnarennspusiii Tpancnopt 81 romonor (Chlamydomonas))

WnTpadnarennsipubiii Tpancnopt (IFT) pecHUTYATHIX KIIETOK-TPENMIECTBEHHUKOB, TAKUX KaK TyOy-
JIMHA U3 [HUTOIIA3Mbl K KOHYMKAM PECHUYEK, 3a/1eHICTBOBaH B 00OPa30BaHUHU PECHUYEK, BOJIOCOBU/-
HBIX OPTaHeJI, UIMEIOIIHNXCs B OONBIIMHCTBE 3yKapuoTHueckux kierok. Hoxnays IFT81 u skcniepu-
MEHTBI 110 CIIACEHUIO C TOYEUHBIMH MYTaHTaMH MOKa3ayu, 4To TyOysuH, cesi3piBaeMblil [FT81, Obut
HeoOXOIUM /LISl LMJIMOTeHe3a B KiieTkax yenoseka (Bhogaraju et al., 2013). IFT81 Bmecte ¢ IFT74/72
00pa3yroT HeHTpaIbHBIN KOMIUIEKC 1t obpaszoBanus yactull [FT, koTopsie HeoOxomumer st Gop-

muposanus pecHuuek (Lucker et al., 2005).

COG4 (koMNOHeHT oJIMroMepHOro kommjaexkca I'onbaxu 4)
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Kommieke COG cocrout m3 BocbMu cyObennnur nox HazpanuemM COGI1-8 (Ungar et al., 2002;
Whyte and Munro, 2001) u crpynnupoBaHHbIX B ABa cyokommiekca: COG1—4 (monst A) u COG5-8
(mons B) (Ungar et al., 2005). Kommneke COG BrimomnHsieT PyHKIUIO MPUBSI3bIBAHUS BE3UKYJI, pe-
TPOTPasHO MEPEMELIAINX PE3UACHTHBIE Oenku anmnapara [ onbmku (Takue Kak pepMeHThI TIIHKO-
sunmuposanust) (Pokrovskaya et al., 2011). I'en COG4 kaptuposan Ha xpomocome 16q22.1 (Reynders
et al., 2009). Ungar u coasr. (2002) npunuiu k 3axaoueHuto, uto COG4 ocoOeHHO BaXeH it CO-
XPaHEHMsI CTPYKTYPbI U BBINOJIHEHUs (PyHKIUI anmapara ['ogbasku, U 9TO OH MOXKET BJIMATH Ha

TPAHCIIOPT 4Yepe3 BHyTpukyeTouHsle MeMOpans! (Ungar et al., 2002).

NCBP1 (sipepHblii K3N-CBA3BIBAIOIINH 0eJ10K, cyObeaununa 1, 80 x/{a)

Snepuslit kan-cBsa3bIBatroLMi O0e1ok — 310 PHK-cBsi3pIBaromuii 6€10K, KOTOphIN CBsI3bIBaeTCs € 5'-
ko1 PHK-nommmepassi I1. Kataoka u coast. (1994) onucanu kKJIOHUPOBaHUE IeHa, KOTOPBIH KOAUPYET
anepHblil kKon-cBs3biBatouil 6enok (NCBP1) 80-k]l, oOHapykeHHBIH B SIIEPHBIX 3KCTPAKTAX KJle-
touHoii uan Hela, koTtopbiii Moker ObITh 3anetictBoBal B crutaiicuare MPHK u sxcnopre PHK
(Kataoka et al., 1994). ITyrem rubpunuzauun renomuoit JIHK u3 maHenu ruOpuaoB comMaTu4ecKux
kierok, Chadwick et al. (1996) kaptuposanu rer NCBP1 B nokyce 9q34.1 (Chadwick et al., 1996).

NEFH (neiipoduiamenT, TsxkeIbIi MOJTUNENTHA)

NEFH, xomupyrouuii TSKeNyro nenb HelpoduiaMeHTa, siBIseTCs OMHUM U3 OCHOBHBIX KOMITOHEH-
TOB HEHPO(HUIAMEHTOB HEHPOHAJIBHOTO IMTOCKENEeTa. | eH, KOMMPYIOIUN TS KENbIi MOUIENTH
Heiipopuiaamenta (NEFH, 200 k/I), HaxoquTcst Ha mojioce XpoMocombl 22q12.2 1 ObLT MPEANIOKeH B
kavyectBe JIHK-mapkepa a1 npeacuMnTOMaTHYECKOrO IMArHO3a B ceMeiicTBax HeiipoduOpomaTosa
tuna 2 (NF2). O au3kux ypoBHsix skcnpeccurt NEFH nm ee oTcyTcTBHE COO0IANIOCh, B OCHOBHOM,
IIPU OIYXOJIsIX BEr€TaTHBHON HEPBHOM CUCTEMbI MJIH LIEHTPAJIbHBIX HeHponuToMax uenoBeka (Mena
et al., 2001; Segal et al., 1994). Kpome TOro, oTCyTCTBHE WJIM NMOHWKEHHbIC YPOBHH SKCIIPECCUU
NEFH nabmonanuce nmpu pake npeacrareabHol skenesbl (Schleicher et al., 1997), cBeTnokieTouHOM
snurenuanbHoi omyxonu (Tanaka et al., 2000) u menkokieTo4HOH KapiuHOMe Jierkoro (Bobos et
al., 2000). MaTepecHo oTMeTuTh, 4To runepakcnpeccus NEFH pazpyiiana cTpykTypy v moBpekaana

(yHKIMH HOPMaJIbHOHN KJIETKH, BBI3bIBAsI KJIIETOYHYIO cMepTh (Szebenyi et al., 2002).

IMoapoGHoe onucanue u3odpereHus

Bce TCPMHHBIL, UCTIOJB3YEMBIC 30€Ch, €CJIM HE YKA3aHO MHOEC, UMCKOT 3HAYUCHU A, JAaHHBIC HUKE.
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IMousiTHe «menTruay» B KOHTEKCTE HACTOSIIIErO OMUCAHUSI 0003HAYAeT CePUHM AMIUHOKHCIIOTHBIX OCTaT-
KOB, CBSI3aHHBIX JPYT C APYrOM THITHYHO MENTUAHBIMU CBSI3SIMH MEXIY ajib(a-aMUHHBIME U KapOo-
HUWJIBHBIMU I'PYNIIAMH CMEXHBIX AMUHOKHUCIIOT. [lenTuabpl npeanouTUTeIbHO UMEIOT JJIMHY B 9 amu-
HOKHCJIOT, HO MOTYT OBITh KOpOYe — 8 aMUHOKUCJIOT B JuiuHY, U muuHEee — 10, 11, 12, 13 wm 14
aMUHOKHCJIOT U B ciy4ae nentuaoB MHC 11 knacca oHu MoryT umets JuyinHy B 15, 16, 17, 18, 19 unn

20 aMUHOKHCJIOT.

Kpowme Toro, moHsTHE «IIENTHI» BKJIOYAET B ce0sl COMM CepUN aMMHOKHUCIIOTHBIX OCTaTKOB, CBSI3aH-
HBIX JPYT C APYrOM TUIIUYHO MENTHIHBIMHU CBSA3SIMU MEXAY ajb(pa-aMUHHBIMH U KapOOHUJIbHBIMU
IPYINaMH CMEXHBIX aMHHOKUCIOT. IIpennoyTuTenbHo, ecinu COoNMu SBIAITCA (apMaleBTHUECKU

MNPpUEMIICMBIMU COJISIMU.

Ilonsatue (MENTHA» BKJIYACT IOHATHEC «OJUTIONCIITHI. IloHsATHE «OMUTONENTHI» B KOHTEKCTE
HACTOALICTIO OIIMCAaHUA 0003Ha4vaeT CEpUN aMUHOKHCJIOTHBIX OCTATKOB, CBA3AHHBIX OAUH C OPYI'UM
TUMMUYHO NENTUAHBIMU CBA3SAMHU MEXKAY aJ'Ib(ba-aMI/IHHbIMI/I 151 Kap6OHI/IJ'IbeIMI/I rpynmnamMmm CMEXHbBIX
AMHWHOKHCJIOT. ,HJII/IHa oJiuronenTuaa He 0COOEHHO BaykHA JJIA 1/1306peTeH1/1${ A0 TE€X IMOp, MMOKa B HEM
COXPAaHAIOTCA HAaAJIC)KAIUE SIMUTOI WUJIM STUTOIIBL. O.HI/IFOI'ICHTI/I)lbI TUIUYHO OBIBAIOT MEHEE YEM

0k0J10 30 aMUHOKHCJIOTHBIX OCTATKOB B JJIMHY U O0Jiee 4eM OKOJIO 15 aMHUHOKHCIIOT B JUTHHY.

TTousiTne «MenTHuAabl HACTOALIECTO 1/1306peTeH1/1;1» BKJIFOYACT MENTHUABI, COCTOAIINE U3 HJIN BKIIHOYArO-

mye nenTua, kak onpenenaeHo Beime B coorseTcTBrur ¢ SEQ ID No. 1 mo SEQ ID No. 92.

IMousiTue «noaunenTuay 0003HAYAET CEPUU AMUHOKHUCIIOTHBIX OCTATKOB, CBSI3AHHBIX OJIMH C IPYTHM
TUMMAYHO MENTUIHBIMU CBSI3SIMU MEXKIY aib(a-aMUHHBIMU U KAPOOHUJIBHBIMU TPYIITIAMH CMEKHBIX
AMHUHOKHUCIIOT. JIJTHHA MOJHUIENnTHAa He OCOOCHHO BaXKHA Uil H300PETEHUs IO TEX MOop, MOKa COXpa-
HSIFOTCST HA/JICKAIIUE 3TUTOMNBI. B OTIHYMe OT TEPMUHOB IENTUI» WIH KOJUTOMENTH», TEPMUH
«TOJUTENTHI BBEAEH 11si 0003HAYESHHS MOJIEKYJT, COAEpKaIIUX Ooyiee mpudiu3uTepHo 30 aMUHO-

KHUCJIOTHBIX OCTATKOB.

ITenTun, onuronentua, 6€JIOK WIN MOJIUHYKIEOTH, KOOUPYIOIIUN TAKYIO MOJIEKYITY, SIBJISIETCS KHM-
MYHOT€HHBIMY» (M, TAKMM 00pa30M, KHMMYHOT€HOM» B paMKaX HACTOSLIETO H300PETEHHs), €CITH OH
croco0eH MHIYLMPOBaTh MMMYHHBIN OTBET. B ciydae HacTosmero n3o0peTeHnst HMMYHOT€HHOCTh

nojiy4aer Oosee criennpuyeckoe onpeneIeHne Kak CrnocoOHOCTh HHAYLUPOBATh T-KJIETOYHBIH OT-
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BeT. TakuM 00pa3oM, KMMMYHOT€H» OyIeT NMPeACTaBIsITh COOOH MOJIEKyJly, KOTOpast CiocoOHa UH-
AyLUPOBATh UMMYHHBIN OTBET, U, B CJIy4ae HACTOSIIEr0 H300PETEHHsI, MOJIEKYIY, CIOCOOHYO MH-
AyuupoBath T-kyeTouHbIi OTBET. B Mpyrom acnekTe MMMYHOT€H MOXKET ObITh MENTHOM, KOMILIEK-
com m3 nentuza 1 MHC, onuronentuaoM u/uimm 6EIKOM, UCTIONB3YEMBIM IS ITOJTyUeHHs Crieudu-

yeckux aHturten win TKP nportus Hero.

s T-xneroyHoro «snurona» I kinacca HeoOXOaUM KOPOTKHUI MEeNTH I, KOTOPbIH CBSI3aH C PELeTTOo-
pom MHC 1 knacca, oOpa3yromum TpexwieHHblil kommuieke (anbda-uens MHC knacca I, Oera-2-
MHKPOTJIOOYJIMH U IENTHA ), KOTOPBII MOKET ObITh pacnio3HaH T-KJIeTKOH, Hecymei noaxoasumii T-
KJIETOUHBIN perienTop, cBs3biBaroLmiics ¢ komrmiekcom MHC/menTun ¢ noxxoasuieit ahppuHHOCTHIO.
Ilentunsl, cBsa3biBaromuecs ¢ monekynamu MHC I knacca, THMUYHO UMEIOT AIMHY B 8-14 aMuHO-

KHUCJIOT U, 0COOEHHO TUIINYHO, JJINHY B 9 aMHUHOKHCJIOT.

VY uenoBeka UMeeTCs TPH Pa3IMYHBIX F€HETHUECKUX JIOKYCa, KOTOpble koaupyroT Mojekyisl MHC 1
kinacca (Mosekysbl MHC denoBeka Ha3bIBaIOTCS TAK)KE YEIOBEUECKHMMHU JIEHKOLUTAPHBIMH aHTHUI€-

Hamu (HLA)): HLA-A, HLA-B u HLA-C. HLA-A*01, HLA-A*02 u HLA-B*07 siBisitoTcst mpume-

pamu pasnuunbix ajutenet MHC I kiacca, KOTOpbie MOTYT 3KCIIPECCHPOBATHCS U3 3TUX JIOKYCOB.

Taoauua 2: Yactore! s5kcnpeccun F HLA*AO02 u Hanbonee yacThix cepojiornueckux Bunos HLA-
DR. YacToTsl 3KCTIPECCHH BbIBEEHBI U3 4acTOT raruiotuna Gr Cpeiv aMepUKaHIEB, IPUBOANMBIX B
pabore Mori u coaBr. (Mori et al., 1997), ¢ ucnionb3oBanuem ¢popmyisl Xapau-BeiinOepra F=1-(1-
Gr)?. KomOunanmu A*02 ¢ onpenenennbivu aiensiMmu HLA-DR BcnencTsue HepaBHOMEPHOTO pac-
npenesieH st CBsizeil MOryT ObITh OOOTaIEHHBIMU HJTH MEHEE YaCThIMH, YeM OXKHIAETCsl OT UX UHIH-
BUyaJbHBIX YaCTOT BbisiBJIeHMsI. bonee monpoOHas undopmanus npencrasieHa B padbore Chanock

u coaBT. (Chanock et al., 2004).

Yacrotsl skcnpeccun HLA*02 u ceporunos HLA-DR B moarpymnmnax cesepo-

AMCPUKAHCKOI'0 HACCIICHUA

Annens HLA | Amepukaniib AdpoamepukaHipl | Monrononnel | JlatTmHOaMepuKaHIIBI

€BPOINEOUTHON

pacsl
A*02 49,1% 34,1% 43,2% 48,3%
DRI 19,4% 13,2% 6,8% 15,3%

DR2 28,2% 29,8% 33,8% 21,2%
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DR3 20,6% 24.8% 9,2% 15,2%
DR4 30,7% 11,1% 28,6% 36,8%
DR5 23,3% 31,1% 30,0% 20,0%
DR6 26,7% 33,7% 25,1% 31,1%
DR7 24.8% 19,2% 13,4% 20,2%
DRS 5,7% 12,1% 12,7% 18,6%
DRO 2,1% 5,8% 18,6% 2,1%

ITosToMy nuis TepaneBTHUUECKUX U AUACHOCTUYECKUX LEJIel KpalHe KeJaTesieH MENTUa, KOTOPBIH
CBsI3bIBA€TCSl C MoAXozsimeil ap@UHHOCTBIO C HECKOJNBKUMHU paznuuHbiMu penentopamu HLA 11
kjacca. [lenTua, CBS3bIBAIOIIMIICS C HECKOJBbKUMU pazauyuHbiMu MoJiekyiamu HLA 11 knacca, Ha3bI-

BacTCsA 6ecnop;{z[ov[Ho CBA3BIBAOIIUMCA IICIITHIOM.

Hcnonp3yeMast B KOHTEKCTE JAHHOTO OMUCAHMS CChUIKA Ha nocienosareabHocTh [IHK Britovaer kak
onHOHUTEBYIO, Tak U nByHuTeByt0 JIHK. Takum obOpasom, cnenmduueckasi mocaenoBaTeIbHOCTD,
€CJIM B KOHTEKCTe He YKa3aHO MHOe, OTHOCUTCA K onHoHUTeBOM JIHK Takoil mocnenoBaTenbHOCTH,
OYILIEKCY TAKOH MOCIeN0BATEIbHOCTH ¢ ero komriemeHToM (nBynurteBast JIHK) u kommiemeHTy Ta-
KO# mocnenoBarebHOCTH. [IoHATHE «KOmUpYyrOIasi 00JIACThY» OTHOCHTCS K TOMY YYaCTKy T'€Ha, KO-
TOprI\/'I B €CTECCTBCHHBIX HUJIN O6BI‘{HI>I)( yCJIOBI/ISIX Konnpye'r l'[pOIlYKT 3Kcnpecc1/m TOI'O redHa B €ro
€CTECTBEHHOM I'€HOMHOM OKPY>K€HMH, T.€., YIaCTKy, KOAUPYIOIUEMY /7 ViVO HATUBHBIN MPOAYKTa

OKCIIPECCHU I'€HaA.

Konupyromrast 06actb MOKeT ObITh U3 HE MyTHPOBABLIETO (KHOPMAJIBHOTOY»), MyTHPOBABLIETO HITH
U3MEHEHHOT'O T€Ha MJIM MOXKET Jake ObITh M3 mocienoBareabHocTH JIHK, wiu ske reHa, LETUKOM
CHUHTE3UPOBAHHOTO B J1a00OPaTOPUU C UCTIOJIB30BAHUEM METOJIOB, XOPOIIIO U3BECTHBIX CIEUATUCTAM

obnactu cunTesa JJHK.

[TonsiTHE «HYKJIEOTHIHASI TIOCIEAOBATENbHOCTEY OTHOCUTCS K T€TEPONONINMEPY 1€30KCUPUOOHYK-

JICOTUIOB.

Hyxneotuanas nociaenoBaTebHOCTb, KOAUPYIOIAsh KOHKPETHBIN NENTH/, OJUTONENTH WX MOJIH-
NENTHI, MOXKET OBITh BCTPEYAOIIEICS B MPUPOAE HIIM MOXKET ObITh CHHTE3UpOBaHa. B menom, cer-

menThl JIHK, komupyromue nenTuabl, MOJUMENTHABI U O€IKU TaHHOTO M300peTeHus, COOpaHbl U3
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¢parmenTos k/IHK 1 KOPOTKHX ONUTOHYKJIEOTHIHBIX JTMHKEPOB WUJIH XK€ U3 CEPUIl OJMTOHYKJIEOTH-
ZIOB JJIs1 TIOJTyYEHHsI CHHTETHYECKOTO T'€Ha, KOTOPBIH CIIOCOOEH 3KCIIPECCUPOBATHCS B PEKOMONHAHT-
HOW TPAHCKPUILIMOHHON €IMHULIE, BKITIOYAIOIIEH PEryIsTOPHBIE 3JIEMEHTBI, 00pa30BaHHbBIE U3 MUK-

POOHOTO M BUPYCHOTO ONEPOHA.

B KOHTEkcTe HACTOSIIEro ONUCAHUS MOHATHE KHYKJIEOTHU[, KOAUPYIOLIUM MenTHI», OTHOCUTCS K
HYKJIEOTHIHOH MOCIIEI0BATEIbHOCTH, KOAUPYIOLIEH MEeNTHA, BKIKOYasl HCKYCCTBEHHbIE (CeNaHHbIe
YeJIOBEKOM) CTapT- U CTOMN-KOIOHBI, COBMECTUMBIE C OMOJIOTHYECKONW CUCTEMOM, KOTOPOH JOJIKHA

OKCIIPECCUPOBATHCA MOCICAOBATCIIBHOCTD.

ITonsiTHE «IPOMYKT HKCIPECCHM» 03HAUAET MOJUNENTH WIN O€JIOK, SIBISIOLINICS IPUPOAHBIM IPO-
AYKTOM TPAHCJSIIMU TeHa JIF00O0# MOCen0oBaTeIbHOCTH HYKJIEHHOBOIM KUCIIOTBI, KOTOpasi KOAUPYeT
HKBUBAJIEHTBI, 00pa3yIOIINeECs B Pe3yJIbTaTe BBIPOXKISHHSI T€HETHUECKOro KOJa U, TAKUM 00pazom,

KOJUPYET Ty/Te ke camMyo(ble) aMUHOKHUCIIOTY(BI).

ITonsTne «pparMeHT», €Ciu OTHOCUTCS K KOAMPYIOIIEH MOC/IeN0OBAaTENbHOCTH, 03HAYAET Y4acTOK
JHK, BKITFOYAIOIUIH MEHBIIIE, YeM TOJHYI0 KOAUPYIOIYI0 00acTh, MPOIYKT SKCIIPECCUH KOTOPOTO
IO CYILIECTBY COXPAHSET Ty K€ CaMyt0 OMOJIOTHYECKYIO (DYHKIIMIO HJIH aKTUBHOCTbD, YTO U MPOAYKT

SKCIPECCHH MOJTHON KOAUPYIOLIEH 001acTu.

IMousitue «cerment JIHK» otHocutcs k monumepy JIHK B Buae oTnensHOro hparMeHTa WM B Kade-
cTBe KOMMOHeHTa Oonee kpynHoit koHcTpykmu JJHK, koropast Obuta obpasosana u3 JIHK, Bbine-
JICHHOH MO MEHbLIEH Mepe OMH pa3 B MO CYLIECTBY YUCTOH (opme, T.e., 0€3 KOHTAMUHHPYOLIUX
SH/IOTEHHBIX MATEPHAJIOB M B KOJIMYECTBE WM C KOHLEHTPALMEH, MO3BOJIOIIEH HASHTH(HKALIHIO,
MaHUMYJISIUIO U BOCCTAHOBJIEHHE CEIMEHTA U €r0 COCTABHBIX HYKJIEOTUIHBIX [TOCJIE0BATEIbHOCTEN
CTaHIAPTHBIMH OMOXUMHYECKHMH METO/IAMH, HAIIPUMED, C UCTIOJIB30BAHUEM BEKTOPA JJIsl KIIOHHPO-
BaHMs. Takue ¢pparMeHTbl obecrneunBaroTcsl B (POpME OTKPBITOH PAaMKHU CUHUTBIBAHUS, HE MpephbIBae-
MO BHYTPEHHUMH He-TPaHCIUPOBAHHBIMU MOCIEA0BATENbHOCTAMHU WM UHTPOHAMHU, KOTOPbIE TH-
MUYHO NPUCYTCTBYIOT B 3YKapUOTHUYECKUX reHax. IlocnenosarenpHocTu HetpancauposanHon JIHK
MOTYT IPUCYTCTBOBATh 10 X0y TPAHCKPUIILIUU U3 OTKPBITON paMKU CUMTBHIBAHUS, I7l€ OHA HE UH-

Tepdepupyer ¢ MAHUNYISIUEH HITH SKCIIPECCHEeH KOAMPYIOLINX 00NacTe.
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IMousiTue «mpaiMep» O3Ha4aeT KOPOTKYIO MOCEAOBATEIHPHOCTh HYKJIEUHOBOW KHUCIIOTBI, KOTOpPast
MoskeT ObITh criapeHa ¢ onuoit Huteto JIHK ¢ monydyennem ceobomuoro konua 3'OH, Ha koTopom

JHK-nonumepasa Ha4MHAET CHHTE3UPOBATh NE30KCUPHUOOHYKICOTUIHYIO IIETb.

Ilonsarue «npomoTop» o3naudaet yuactok JAHK, 3anelicteoBanHblii B cBA3biBaHuU PHK-nonumepasbl

JUJIl MTHULIMALUK TPAHCKPUIILIUH.

IToHsiTHE «BBIIENEHHBIH» O3HAYAET, YTO MAaTepHall YAaJleH U3 €ro UCXOAHOTO OKPY»KeHus (K Ipu-
Mepy, eCTECTBEHHOTI'O OKPY>KEHHsI, €CJIM OH BCTpedaeTcs B npupozne). Hanpumep, Berpeuarommiics B
IPUPOE NOJUHYKJICOTH T WIH MOJUNENTUA, NPEICTaBICHHbIN B )KUBbIX OPraHU3Max, HE SIBIISETCS
BBIJI€JICHHBIM, HO TOT 7K€ CaMblii OJUHYKJIECOTU] WM NOJUNENTH I, OTAEIEHHBIN OT HEKOTOPBIX WIIN
BCEX COCYILECTBYIOLINX MaT€PHAJIOB IPUPOIHOMN CUCTEMBI, SIBJIIETCS BbIACIEHHBIM. Takue NOJUHYyK-
JEOTUABI MOTJIH OBITh YacThIO BEKTOPA WM/WIM TaKHe MOJMHYKJIEOTHIbl WM MOJHUIIENTUABI MOTJIH
OBITh YACTHIO KOMIO3ULMH 1 BCE-TAKH MOTJIH ObITh BBIAEJIEHBI, TAK YTO TAKOH BEKTOP HJIH KOMITO3H-

LU HE ABJIICTCA YaCThIO CBOETO €CTECTBECHHOTI'O OKPYIKEHUS.

[TonuHyKIEOTUABI U PEKOMOUHAHTHBIEC UM UMMYHOT€HHBIE TOJMIIENTH b, PACKPBIThIE B COOTBET-
CTBHUH C HACTOSIIUM M300pETEHHEM MOTYT Takke ObITh B KOUHUIIEHHON» Gopme. [ToHATHE «OUHUIIIEeH-
HBII» He TpeOyeT aOCONMOTHON YUCTOTHI, CKOpee OHO MpPeTHA3HAYEHO ISl a4 OTHOCUTEJBHOIO
omnpeneNeHus] 1 MOJKET BKITFOUATh MPEMapaThbl C BBICOKOH OYMCTKOM WJTH MTpenapaThl TOJIBKO ¢ YaCTHY-
HOM OYHMCTKOM, B COOTBETCTBHH C T€M, KaK 3TU TEPMHUHbBI TOHUMAIOTCS CTICITHAICTAMHI COOTBETCTBY-
romel obactu. Hanpumep, oTnenbHble KJIOHBI, BoieieHHble 3 Oubmnoreku k/IHK, kak oObraHO
OUYHUIIAIUCH J0 3NIeKTpodopeTrueckoii YucToThl. OUUCTKA UCXOMHOTO MaTepHalia Ui MPUPOITHOIO
MaTepuasa OT mpuMecel Mo MEHbIIEH Mepe Ha OJTMH MOPSIOK BETMYMHBI, MPEANOYTUTENIbHO JIBA HITH
TPH MOPsIKa, U, 60JIee MPEaNOYTUTENLHO, Y€ThIPE HITH MSITh MOPSIIKOB BEJIUYHHBI OMPEEJICHHO pac-
cMaTpuBaeTcsl B M300peTeHuu. boee Toro, onpeaeneHHO pacCMaTPUBAETCSI 3asIBIIEHHBIN TTOJTUIIET-
TH]I, YUCTOTA KOTOPOTO COCTABIISIET, MPEATNIOUTUTENBHO, 99,999% nnu no menbIueit mepe 99,99% unn

99,9%:; u naxke xenateabHO 99% 1Mo Macce wiu Goiee.

HyxnenHOBBIE KUCIOTHI M MPOAYKTHI SKCIPECCUH MOJIUITENITHAA, PACKPBIBAEMbIE B COOTBETCTBUU C
HACTOSAIINM N300peTEeHNEM, B PAaBHOW CTEMEHH, KaK U BEKTOPBI SKCIIPECCHH, COIePIKAIUE TAKHE HY K-
JICMHOBBIE KUCJIOTHI W/MJTU TaKWE TIOJUTIENTH IBI, MOTYT OBITh B «o0orameHHol ¢opmey. Ucmonb3y-
€MBIl 3]1eCh TEPMHH «OOOTAIIeHHBII» 03HAYAET, YTO KOHIICHTPAIUsl MaTepuaia, 1o MEeHbIIEeH Mepe,

npubnusuTensHo B 2, 5, 10, 100 mm 1000 pas BbIme ero eCTeCTBEHHOH KOHLEHTPALMH (HArIpuMep),
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npeumyinectseHHo 0,01 %, no macce, NpeANOYTUTENBHO, 110 MeHbLIel Mepe, okoo 0,1% no macce.
PaccmarpuBaroTcst Takke oOoraieHHbIe MpenapaThl ¢ KOHIeHTpanuei npumepro 0,5%, 1%, 5%,
10% u 20% mo macce. [TocnenoBaTenbHOCTH, KOHCTPYKLIUHU, BEKTOPBI, KJIOHBI U APYTHUE MaTEPHAIIbI,
BKJIFOUEHHBIE B HACTOsIIIIee H300pETeHHe, MOTYT OBITh MPEATIOYTUTEIFHO B 00OTaIleHHOH (hopme miu

BBIJICJICHHBIMU.

ITonsiTue «akTUBHBIN (PparMeHT» O3Ha4YaeT (PparMeHT, KOTOPBIH aeT UMMYHHBIH OTBET (T.€. 00ma-
JaeT UMMYHOT€HHOM aKTUBHOCTBIO), €CJI OH BBEJIEH OTEJBbHO WIH (PaKyJIbTATUBHO C MOAXOISAIIIUM
aAbIOBAHTOM >KMBOTHOMY, TAKOMY KaK MJIEKONUTAIOLIEE, HANIPUMEP, KPOJUKY WJIA MBIIIHU, TAKXKE
BKJIFOYAsl YEJIOBEKA, MPUYEM TaKOH HMMYHHBIN OTBET IPUHUMAET (opMy CTUMYJIALUHN T-KJI€TOYHOTrO
OTBETA Y )KUBOTHOTO-PELIUITUEHTA, TAKOTO KaK YeJIOBEeK. AJIbTEPHATUBHO KaKTHUBHBIHN ()parMeHT» MO-

JKET TaKKe OBITh UCIIOJIb30BaH JUIsI MHULIMALUU OTBeTa T-KJIeTKU in VIlro.

B KOHTeKCTe HACTOAIIErO ONMUCAHUS MOHATHS YYaCTOK», CETMEHT» U «(pparMeHT», eCiu OHU UC-
MOJIb30BAHBI [0 OTHOLICHHIO K MOJUNENTHIAM, OTHOCATCS K HENPEPbIBHOW MOCJIENOBATEIbHOCTU
OCTAaTKOB, TAKUX KaK aMHHOKHCJIOTHbBIE OCTAaTKH, IMOCIEOBATENILHOCTh KOTOPHIX (popMupyeT moa-
Ki1acc Oonee KpynHOW mocienoBareabHocTH. Hanpumep, ecnu nojunentus ObLT MOABEPTHYT oOpa-
OoTKe 000N 13 U3BECTHBIX YHIOMENTHIA3, TAKIX KaK TPUIICUH HJTH XUMOTPHUIICHH, TO MOJy4YeHHbIE
B pe3yJIbTaTe TaKoil 0OpabOTKHU OJIUronenTHabl OyAyT MPENCTABIATh YYaCTKH, CETMEHTBI HITH (ppar-
MEHTBI UCXOAHOTO nonunentuaa. [lpu ncnonp3oBaHUK O OTHOLIEHHUIO K MOJIMHYKJIEOTUAAM 3TH NO-
HSITHSI OTHOCATCS K TIPOAYKTAM, TIOJTy4€HHBIM MPHU 00pabOTKe yKa3aHHBIX MOJUHYKJICOTHIOB JIFOOOH

N3 DHAOHYKJIEA3.

B coorBercTBUH C HACTOALINM I/1306peTeHI/IeM IMOHATHUE KMPOUECHTHAasA AOJA UACHTHYHOCTHU» HIINU
«UAEHTUYHBIA C MTPOLEHTHON A0JICH», €CJIM OHO OTHOCUTCS K MOCJEIOBATENbHOCTH, O3HAYAET, YTO
MOCJIEA0BATENbHOCTh CPABHUBAETCS C 3asBJIEHHOW WJIM OMHUCAHHOW MOCJIEAOBATEIbHOCTBIO MOCIE
BbIPABHUBAHHS CPABHUBAEMOH TmocienoBaTebHOCTH («CpaBHUBaeMasi MOCJIENOBATENILHOCTBY) C
OMHMCAHHON WJIH 3asBJIEHHOU MOCEN0BaTENBHOCTHIO («KOHTpOIBbHAS TIOCIENOBATENBHOCTEY ). [1po-

LIEHTHAs J10JIs1 UIEHTHYHOCTH ONPEAEISsIeTCs 3aTeM I10 cienyromeit Gopmye:

IMpouentHas nonst unentudrocTd = 100 [1 -(C/R)]
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rae «C» sABnsgeTcs YnucioM paznnuuil mexxay KonTponbHo# nocnenosatenbHOCThI0 U CpaBHUBaeMOMN
MOCJIEIOBATEIbHOCTBIO IO JJIMHE BBIPABHUBAHUS MeXAy KOHTPONBHOW MOCIENOBATENbHOCTBIO U
CpaBHHBaeMOIi IOCIEOBATENBHOCTBIO, TIe

(1) xaxmoe OCHOBaHME WJIM aMHUHOKHCIOTAa B KOHTPONBHON MOCIENOBaTENbHOCTH, KOTOPBIE HE
HUMEIOT COOTBETCTBYIOLIETO BEIPABHEHHOTO OCHOBAHMS I aMUHOKHCIIOTEI B CpaBHMBaEeMO moce-
JOBATENbHOCTH, U

(11) kaxnas Opews B KOHTpONBbHOM MOCIe10BaTeNbHOCTH U

(111) Kaxa0€e BBIPABHEHHOE OCHOBAHME WJIM aMUHOKHCJIOTa B KOHTpPONBHON MOCIenoBaTeIbHOCTH,
KOTOPbIE OTJINYAIOTCS OT BBIPABHEHHOI'O OCHOBAHUS MJIM aMHHOKHUCIIOTHI B CpaBHUBaeMOM MOCIEN0-
BAaTEJIbHOCTH, MPEICTABISIOT COOOH pasnuyue; u

(11i1) BbIpaBHUBAHME AOJDKHO HAUMHATHCSA C MO3ULUH | BBIPABHEHHBIX MOCIIEIOBATEIbHOCTEN;

1 «R» - 3T0 4nCNO OCHOBaHMI UM AMUHOKHUCIOT B KOHTPOJIBbHON MOCIEN0BATENBHOCTH IO JJIMHE
BbIpaBHUBaHUs cO CpaBHUBAEMOI1 MOCIEIOBATENBHOCTBIO C JIFOOOI Operbto, obpasyromreiics B Kon-

TpOJ'II:HOﬁ nocjaea0BaTCIbHOCTH, CUHTAOIIENCs TaK)Ke 32 OCHOBaHUE HITH AMHUHOKHUCIIOTY.

Ecnu cymectByer nporuBonocrasieHne Mexay CpaBHHUBaeMOH IMOC/IEAOBAaTENbHOCThIO U KoH-
TPOJIBHOM TMOCJIEA0BATENBHOCTBIO, IJIs1 KOTOPBIX NPOLEHTHAs IO0JI1 MAEHTUYHOCTH, MO pacyeTram
BBILIE, MPUOJIM3UTEIBHO PABHA MJTH BBILIE YCTAHOBJICHHOW MUHIUMAIBbHOHN [IpoieHTHON n0mu uaeH-
TUYHOCTH, Toraa CpaBHUBaeMasi MOCJIeA0BaTEIbHOCTh UMEET YCTAHOBJIEHHYI0O MUHUMAJIBHYIO TPO-
LIEHTHYIO JIOJIF0 UAEHTUYHOCTU ¢ KOHTpOsIbHOM MOCIe10BaTeNbHOCTBIO, €CIIH JaXKe MOTYT CYIIEeCTBO-
BaThb BbIPABHUBAHUS, B KOTOPBIX IMOACYMTAHHAs 37ech Bbile IIpolieHTHas 1O UAEHTUYHOCTU

MCHbBLIE, Y€M YCTAaHOBJICHHAA HpOLIeHTHaSI J0JIs1 HACHTUYHOCTH.

Ucxonnble (HeMOIU(UIMPOBAHHBIC) MENTUABI, PACKPHIBAEMbIE B TAHHOM ONHCAHUH, MOTYT OBITh
MOAU(UIMPOBAHBI TyTEM 3aMEHbI OTHOTO MJIM HECKOJIBKUX OCTATKOB B PA3JINYHBIX, BO3MOXKHO OTO-

OpaHHBIX, y4acTKax IO JUTMHE MEeNTUAHON eTH, €CJIU He 3asBJIEHO UHOE.

IIpennodTuTenbHO, €CM TaAKUE 3aMEeHbl PACIIONIOKEHbI HA KOHLIE AMUHOKUCIOTHOU Lenu. Takue 3a-
MEHBI MOT'YT HOCUTb KOHCEPBATUBHBIN XapakTep, HAIpUMep, KOr7la O1Ha AMUHOKHCIIOTA 3aMEHSETCs
AMHHOKHUCIJIOTOHN C MOXOXKEH CTPYKTYPOH U XapaKTEPUCTHKAMH, TaK JK€ KaK MpH 3aMeHe ruipodod-
HON aMHMHOKHUCJIOTHI HA APYryro ruapodoOHyro amuHokucaoTy. Eme Gonee koHCcepBaTHBHOM OyneT
3aM€Ha AMUHOKHCJIOT OAMHAKOBOIO MUJIM MTOXOKEro pasMepa U XUMHUYECKOIrO XapakTepa, KaK, Halpu-

Mep, NMpU 3aMeHe JIeHLUHAa Ha W30JeHuuH. B uccnenoBaHusAX Bapualuid MOCIEI0BATEIbHOCTEN
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BHYTPU CEMEICTB BCTPEUAIOINNXCS B MPUPOJIE TOMOJIOTUYHBIX OEITKOB ONpeesIeHHbIE 3aMEHbI aMH-
HOKHCJIOT AOIYCKAIOTCs Yalle, YeM APYTUe, U OHU 4acCTO CBSI3aHbI CO CXOACTBAMM IO Pa3Mepy, 3a-
psiny, TOJSIPHOCTH U rUAPOGOOHOCTH MEXIY UCXOJHOW aMUHOKHCIOTOH M €€ 3aMEHOMN, U TAKOBOU

ABJIIETCSA OCHOBA ONPEACTICHUA KKOHCEPBATUBHBIX 3aMEH).

KoHcepBaTHBHBIE 3aMEHBI OIPEENIEHbl B KOHTEKCTE HACTOSIIEr0 OMMCAHNS KaK OOMEHBI BHYTPHU O~
HOW W3 MOCJENYIOUUX IATH Tpynm: rpynna 1 — mansle, anudaruyeckue, HEMONAPHbIE WK ciabo
noJisipable octatku (Ala, Ser, Thr, Pro, Gly); rpynna 2 — nonspHble, OTpULIATENBHO 3apsKEHHBIE
ocraTku U ux amuzasl (Asp, Asn, Glu, Gln); rpynna 3 — nossipHbIe, TOJOXKHUTEIBHO 3aPsKEHHBIE
ocratku (His, Arg, Lys); rpynmna 4 — kpynHele, anuparudeckue, HenousgpHble octaTku (Met, Leu, Ile,

Val, Cys); u rpynna 5 — kpynssle, apomarudeckue octatku (Phe, Tyr, Trp).

MeHee KOHCEpBaTUBHBIE 3aMEHBI MOTYT OXBAThIBATh 3aMEHY OHON aMHUHOKUCIIOTHI IPYTOH, UMEr0-
el MOXOXKUE XapaKTEPUCTUKU, HO OTJIMHAIOIIENCs B KAKON-TO CTETEHU IO pa3Mepy, Kak B ciiydae
3aMeHbI aJlaHMHA OCTATKOM H30JeirHa. BbICOKO HEKOHCEpBATUBHBIE 3aMEHbI MOT'YT OXBAaThIBATh
3aMEHy KHCJIOM aMUHOKUCIOTHI MOJIIPHOM, UJIM 1a’ke TAaKOW, KOTOpasi UMeeT OCHOBHBII XapakTep.
Takue «paavKaibHbIe» 3aMEHbI HE MOTYT, OJJHAKO, OBITh OTBEPTHYTHI KaK MOTEHLHATBHO Hed((eK-
THUBHBIE HU3-3a TOT'O, YTO XUMHUYCCKHE 3(1)(1)6‘KT]>I HE MOJHOCTBIO NPCACKA3yEeMbl, U paadUKaAJIbHBIC 3a-
MEHBI MOTYT HEOXXHJAHHO MPUBECTH K OJAronpusiTHBIM 3 eKTam, He MPEeaCKa3yeMbIX UCXONs U3

OOBIYHBIX X UMAYECKHX TMPUHLHUIIOB.

Pazymeercs, B TakMX 3aMEHaX MOTYT y4aCTBOBATh IPYTHE CTPYKTYPbI, OTIHYAIOLIHECS OT OOBIYHBIX
L-amunokucnor. Takum oOpazom, D-aMUHOKHCIOTEI MOTYT OBITh 3aMEHEHb! L-aMUHOKHCIOTaMH,
OOBIMHO BCTPEYAIOIIUMUCS B AHTHTEHHBIX IMENTHAAX MO HM300PETEHHI0 U TAK)KE OXBATHIBAEMbIE
HACTOSIIIUM PACKPBITHEM CYIIHOCTH M300peTeHus. KpoMe Toro, aMMHOKHUCIIOTHI, COAepIKalue He-
crangapTHbie R-rpynmsl (T.e. R-rpynmbl, oTnudaromuecs or 00HapyKEHHBIX B IOBCEMECTHO BCTpe-
yaromuxcs 20 aMUHOKHCIIOTAaX MPUPOIHBIX OENKOB) MOTYT OBITh TaK)K€ UCTIOIB30BAHBI B EJISIX 3a-
MEHBI JUUIS IOJIy4eHUs] MMMYHOI€HA 1 UMMYHOT€HHBIX MOJIUINENTHAOB B COOTBETCTBUU C HACTOSIIIUM

n300peTeHneM.

Ecnu Oblu NMPOU3BCACHDBI 3aMCHbBI HA Ooiiee uem OI[HOI\/'I no3unuu C MOJIy4CHUEM NENTHUIA 110 CyIIe-
CTBY SKBHMBAJIEHTHOM WJIK OOJbIIIEN aHTUTEHHOM AKTUBHOCTBI), KaK OIPEACIICHO HUXKE, TO KOMOHHA-

LIUH TAKUX 3aMeH OyAyT MPOaHAIN3UPOBAHBI JIs1 ONPEAEIICHHs TOTO, MPUBEAYT JIU 3TH KOMOMHALINN
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3aM€H K JIOTIOJIHUTEJbHBIM HIIH CHHEPreTHYeCKUM 3((heKTaM o OTHOIIEHUIO K AaHTUT€HHOCTH TeT-
tuzaa. [To Gompineli 4acTh 3aMeHbI TOJKHBI IPOU3BOAUTHCS HE OoJiee 4YeM B 4 MO3ULHSIX BHYTPH IeN-

TH/1a OJJHOBPEMEHHO.
IMenrTuap! Mo M300pETEHUIO MOTYT OBITH YIJIMHEHBI C MOMOIIBIO BIUIOTH 10 Y€THIPEX aMUHOKHUCIIOT,
3TO 3HAYUT, 4TO 1, 2, 3 Wi 4 aMUHOKHCIIOTHI MOTYT OBbITh JOOABJICHBI K OJHOMY M3 KOHIIOB B JIFOOOM

KOMOMHaImy, npencrasieHHon mexay 4:0 u 0:4.

KomOuHanum 370Hraiuy B COOTBETCTBUH ¢ U300peTeHHEM MOTYT ObITh B3sThI 13 Tadauus! 3:

C-xonen N-xoHen

4 0

3 0 nnu 1

2 0 wnu 1 unu 2

1 O wnu 1 vnu 2 wnm 3

0 O wnu 1 unu 2 wnu 3 unu 4
N-koHen C-xoHen

4 0

3 0 wm 1

2 0 wm 1 unu 2

1 0 wnm 1 unu 2 unu 3

0 0 wnm 1 unu 2 unu 3 wnu 4

AMWUHOKHUCJIOTAMH TSI 3JIOHTALUK MOTYT OBITh IENTH Il UCXOAHOMW MOCIeNOBATEIbHOCTH OeJTKa MU
000 Apyroii aMUHOKHUCIIOTON. DJIOHTAIMsI MOXKET ObITh UCTIOJB30BAHA JIJIsl TTOBBILIEHHS CTA0UITb-

HOCTHU WJIHU PACTBOPUMOCTHU NIETITHIOB.

IMousitne «T-kieTOYHBIN OTBET» O3HAYaeT CrenuUYECKYr0 mpoiudeparuro U aKTHBALMUIO 3¢-
(bexTopHbIX (HYHKIUH, MHAYIHUPOBAHHBIX NMENTHIOM in Vitro wnu in vivo. Jlns LUTJI, pecrpukrupo-
BaHHbIX 110 MHC 1 knacca, 3¢ ¢dekTopHbIMH (YHKIIMSAMU MOKET OBITh JIM3HC KIETOK-MHUIIEHEH,
HArpy>KeHHBIX NENTUAOM, HArPYKEHHBIX NPEIIIECTBEHHUKOM MENTUA WU KJIETOK-MUILIEHEH, ecTe-
CTBEHHO IMPE3EHTUPYIOIINX MENTH/; CEKPELUs] HIUTOKHHOB, MPENNOYTHTEIBHO HHTEPPEpOHA-TAMMA,
TNF-anb¢a vmu MJI-2, uHAynHpOBaHHAS IENTHIOM; CeKperusi 3 PEeKTOPHBIX MOJIEKYJI, TPEATIOYTH-

TEJIBHO IPAH3UMOB MJIH Nep(HOPUHOB, HHAYLIUPOBAHHAS TENITHIOM, WIN AETPAHY SN
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IpennoururensHo, eciau LITJI, cneuuduunsie nis nentuna ¢ SEQ ID NO 1 mo SEQ ID NO 92,
UCTIBITAHBI HA HATMYHME 3aMEIIEHHBIX IENTHIOB, KOHLEHTPALIUS MeNTHUAA, TIPHU KOTOPOI 3aMelEHHbIE
MENTHUBI TOCTUTAIOT MOJIOBHHBI MAKCUMAJIBHOTO POCTA JIM3UCA OTHOCUTEIBHO (POHA, COCTABIISIET HE
Oonee uem okosio 1 MM, npeanoYTHTENHHO, He OoJiee ueM okosio 1| MkM, Goee MpeAnoYTHTEBHO,
He Oosiee yem okoJio 1 HM, u emé donee npeanodyTuTenbHO He 6osee ueM okojio 100 M u, Haubonee
NPEANOYTUTENBHO, He OoJiee uem okojio 10 mM. Taxoke mpennoYTHTEIbHO, YTOOBI 3aME€HHbIH TeTl-
tug pacnoznasaicst LITJI 6onee yem omHOTrO MHAMBHUAA, IO MEHbIIEH Mepe ABYX U, OoJiee Mpenro-

YTUTEJIbHO, TPEX UHAUBUIOOB.

Takum o6pa30M, OMHUTOIIbI HACTOAIICTO H306peTeHI/IH MOTyT OBITh HACHTUYHBI BCTPECYANOIIHUMCSA B
npupoaec OnyxojeaCCoOMUpOBaHHbIM WU OHYXOJ'IeCHeLII/I(I)I/I‘{eCKI/IM SIHTONAaM WJIN MOTYT BKIIFOYAaThb
SMUTOIIBIL, OTIIMYAOIUECS HE Oosee uem 4 oCTaTKaMH OT KOHTPOJBbHOI'O n€NTHaa, NMpu yCJIOBUU, YTO

OHU UMEIKOT, IO CYIECTBY, HACHTUYHYIO aHTUT'CHHYIO aKTUBHOCTD.

CTumysiius MMMYHHBIX OTBETOB 3aBHCUT OT IPUCYTCTBUS AaHTUT€HOB, PACTIO3HABAEMbIX UMMYHHOMH
CHCTEMOM X03s5MHa KaK 4y>kepoaHble. OTKpbITHE CYLIECTBOBAHMS OIyX0J1€aCCOLMHPOBAHHBIX aHTHU-
T€HOB TOBBICUJIO CEHYac BO3MOYKHOCTb HMCIOJIb30BAHUS UMMYHHOH CHCTE€MBI XO35IMHA ISl BMEIla-
TEJIbCTBA B POCT OMyXOJau. B HacTosLee BpeMst HCCIEAYOTCS Pa3IMYHbIE MEXaHU3MbI UCIIOJIb30Ba-
HUS 111 MMMYHOTEpAIHH paka 00enx BeTBEil UMMYHHOW CUCTEMBI, KaK TYMOPAJIbHOM, TaK M KJIETOY-

HOH.

Crnenuduueckue 3J1eMEHTbI KJIETOUHBIX UMMYHHBIX OTBETOB CITIOCOOHBI K CIIELU(PHUECKOMY PaCIo-
3HABAHUIO  YHUUTOXKEHHIO OMyXOJIEBBIX KJIETOK. Boinenenue nurorokcnyeckux T-kierok (LITJI) u3
MOMYJISIUI ONMyXOJdb-UHPMIBTPHPYIOLINX KIETOK WIH U3 Mepr(eprudeckoil KpOBU MPEINOaraer,
YTO TaKH€ KJIETKU UIPaloT BAXKHYIO POJIb B €CTECTBEHHONW NMMYHHOH 3aliuTe MpOTUB paka. B yact-
HocTH, CD8-nonoxurenpHele T-kJI€TKH, KOTOpbIE PacIO3HAIOT MOJIEKYJIbI | Kjlacca riaBHOTO KOM-
wiekca rucrocopmectumocta (MHC), cBsizaHHBIE ¢ MeNTUAAMY, UMEIOIUME OObIYHO 8-12 aMUHO-
KHCJIOTHBIX OCTAaTKOB, OOPa30BaHHBIX U3 O€JKOB WK Je(eKTHBIX puOOCOMHBIX NponykTos (DRIP),
HaXOASIINUXCS B LIMTO30JIM, UTPAOT BAXKHYIO poJib B 3TOM oTBeTe. Monekynsl MHC uenoBeka Ha3bl-

BAIOTCSI TAKIKE YEJIOBEUECKUMH JieHKouuTapHbIMU aHTureHamu (HLA).

Monexynet MHC I knacca MOTyT BCTpedaThCsi Ha OOJIBIIMHCTBE KJIETOK, MIMEIOIIUX PO, KOTOPhIE
NPE3eHTUPYIOT MENTHABL, OOPa3yILINecs IMOCiae MPOTEOJHTHYECKOrO PACLICIUICHUs MpenMylie-

CTBEHHO SHJOTE€HHBIX, LINTO30JbHBIX WIN siiepHbIX OenkoB, DRIPS, u Gonee kpymHBIX MENTHAOB.
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OI[HaKO NENTUAbI, O6pa30BaHHbIe N3 SHAOCOMAJIbHBIX KOMIIAPTMCHTOB WJIM 3K30TCHHBIX UCTOYHU-
KOB, TaK:Ke 4acTo BcTpevaroTcst Ha mosekysiax MHC I kimacca. DTOT HeKJIacCudeckuii crocod mpe-

3eHTalUu KJIaccoM I B turepaType Ha3bIBaeTCs KPOCC-IPE3EHTALNEN.

Tak xak 0oba Buna orBeToB, 3aBucsmue ot CD8 u or CD4, BHOCAT CBOI1 BKJIaJl B MPOTUBOOITYXOJIEBBIH
s¢ ekt coobia U CHHEPTUYECKH, TO UACHTU(UKALUS U XapaKTEPUCTHKA OIMyX0JIeacCOLUUPOBaH-
HBIX aHTUTE€HOB, pacnio3HaBaeMbix kak CD8-nonoxxurensubivu LITJI (monexyna MHC 1 knacca), Tak
u CD4-nonoxurensubivu L[TJI (monexyna MHC 11 kimacca) siBISIFOTCSL BaXKHBIMU TP pa3padoTKe
IPOTHBOOITYXOJIEBBIX BaKUUH. [I03TOMY LIeNbI0 HACTOALIETr0 M300pETeHHs SIBJIAETCS oOecredeHne
KOMITO3UIUI TIENTHUAOB, KOTOPbIE COAEPIKAT NENTUIBL, CBsi3bIBatomuecs ¢ komruiekcamu MHC nro-

Ooro kjacca.

BBuny cepbesHbix moOouHbIX 3(p(PEeKTOB U pacxonoB, CBI3AHHBIX C JEYCHUEM paka, KpaiiHe HeoOXo-
AVIMBI YJIy4LIEHHbIE METOABI IPOrHO3MPOBAHMS M AMArHOCTUKU. IToaTOMy cymiecTByer HeoOXonu-
MOCTb B UACHTH(UKALMU APYTHX (PAKTOPOB, MPENCTABILIIOMINX cOO0H OMoMapkepsl paka BooOLIe u
paka jierkux, B yacTHocTu. Kpome Toro, cymecTByeT HeOOXOOMMOCTh B HASHTU(PHKALMH (HAKTOPOB,

KOTOpbIC MOT'YyT OBITh UCITOJIB30BAHBI Ipu JICUYCHUHU paKa BOO6IJ.[C U paka JICTKUX, B YaCTHOCTHU.

B nHacrosiemM n300peTeHH NMPenyIoKEeHbI MEeNTH/bI, KOTOPbIE MPUTOAHBI JJIS JICUYSHHsT PAKOBBIX 3a-
OoneBaHuil / Omyxousei, IPennoYTUTENPHO PAKOBBIX 3a00JIeBaHUI JIETKHX, ele Oosee MpeArnoyTH-
TEJIBHO HEMEJKOKJIETOYHOH KapiuHOMBI Jerkux (HMPJI), keTKH KOTOPBIX 3KCTIPECCUPYIOT B H3-
OBITKE WM TIPE3EHTHPYIOT HCKIIIOYUTEIBHO MENTHIBI IO n300peTeHnto. Kak mokasasi mMacc-CreKkTpo-
METPUUECKUH aHajan3 oOpas3loB MEPBHYHOIO PakKa JIETKUX YeJIOBEKa, 5TH MENTHABI MPE3eHTHPOBA-

JIMCh B €CTECTBEHHBIX yCI0BUsAX Mosiekyniamu HLA (cm. [Tpumep 1 u @urypy 1).

Kax Opu10 mokasaHo, uCXOaHBIN reH/0eok (Ha3bIBaeMBbli TakXKe «OENIKOM IOJIHOM JUTHHBD WIN «0a-
30BBbIM O€JIKOM»), U3 KOTOPOTO OBUIH MOJIy4eHbl NENTUABL, ObUT B BBICOKOH CTEIEHH THIep3IKCIpec-
CHUpPOBaH IMPU HEMENKOKJIETOUHON KapLIMHOME JIeTKUX, U nociaenosatenbHocTd ¢ SEQ ID No. 66 no
75 paka xenyaKa U TITHo0IacTOMBI IO CPABHEHUIO ¢ HOPMaJbHBIMU TKaHsMH (cM. [Tpumep 2 u Pu-
rypy 2 nist HMPJI), neMoHCTpUpYs BBICOKYIO CTETNEHb aCCOLMALIMN UCXOJHBIX T€HOB C OIyXOJIBIO.
Bonee Toro, camu nenTHabl H30BITOYHO MPE3EHTUPYIOTCS HA OMYXOJIEBOH TKaHH, HO HE HA HOPMaJlb-

HbIX TKaHsX (cM. [Ipumep 3 u @urypy 3).
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Ceszannbie ¢ HLA menTuabl MOryT pacrio3HaBaThCsl HIMMYHHOM CUCTEMOMH, KOHKpeTHO T-numbonn-
tamu/ T-knerkamu. T-KJI€TKH MOTYT pa3pyluaTh KIETKH, IPE3CHTUPYIOIINE PACTIO3HAHHBIN KOMIUIEKC

HLA/nentux; k npuMepy, KJIETKH paka JIETKUX, PE3EHTUPYIOLIHNE MOJyYeHHbIE TENTHIBL.

bbu10 MoKa3aHo, 4TO MENTH/IBI IO HACTOSIIEMY H300PETEHHIO CIIOCOOHBI CTUMYJIUPOBATh T-KjieTou-
HbI€ OTBETHI /MK N30BITOYHO MPE3EHTUPYIOTCS U, TIO3TOMY, MOTYT UCIIOJIB30BATHCS [T TIOTYUYEHUS
anturen w/mnu TKP, B uactHOCTH pacTBopuMBIX TKP, B COOTBETCTBUY € HACTOSIIIUM U300pETEHNEM
(cm. IIpumep 4 u @urypy 4). Kpome Toro, nentuasl, €Ciiyv HAXOAATCS B KOMILIEKCE C COOTBETCTBYIO-
et mosiekysioit MHC, moryT ObITh HCIIONB30BaHbI AJis otyuenust anturen u/miu TKP, B uacTHO-
ctu pactBopuMbIx TKP, B cooTBeTCcTBUH ¢ HacTOALINM n300peTeHneM. COOTBETCTBYIOIINE CIIOCOOBI
XOpOLIO W3BECTHBI CIENUATIMCTY JaHHON 00JIacTH, a TAK)KE MOTYT ObITh HalJIeHbl B COOTBETCTBYIO-
IIUX JIMTEPATYPHBIX UCTOUHUKAX TakuM oOpa3oM, MeNTHIbl HACTOSINEr0 M300pPETEeHHs MPUTOAHBI
17151 TEHEPUPOBAaHKsI UMMYHHOI'O OTBETA B OPTaHU3ME MMALIMEHTA JJIs1 YHUYTOXKEHUS OIyXOJIEBbIX KJile-
TOK. IMMyHHBIH OTBET y MaLMeHTa MOKET ObITh MHAYLIUPOBAH IPHU HETIOCPEICTBEHHOM BBEICHUH
ONUCAHHBIX MENTHIO0B WIN MOAXOISAIINX BEIECTB-NPEIIIECTBEHHUKOB (K MPUMEPY, YAJIUHEHHbIX
HeNnTUI0B, OEIKOB MM HyKJIEMHOBBIX KUCJIOT, KOAUPYIOIIUX 3TH MENTHABI) TALUEHTY, B U1€AIbHOM
cllydae B KOMOMHALIMY C BELIECTBOM, YCHIIMBAIOIIMM UMMYHOT'€HHOCTb (T.€. aXbioBaHTOM). OT M-
MYHHOTO OTBETa, BBI3BAHHOTO TAKOH TepaneBTHYECKON BAKIIMHALIUEH, MOJKET OJKUIATHCS, YTO OH Oy-
JET BBICOKO Crelr(pUYecKrM MPOTUB OMYXOJIEBbIX KJIETOK, TAK KaK IEJIEBbIEe MENTH/IbI HACTOSIIETO
n300peTeHNs] He TPE3EHTHPYIOTCS Ha HOPMAJbHBIX TKAHSIX B CPABHHMOM KOJIMYECTBE KOIIHIA,
MIPEeNOTBpaLlasi, TEM CaAMbIM, PUCK HEXENATEIbHbIX ayTOMMMYHHBIX PEAKLUH MPOTUB HOPMAJIbHBIX

KJIETOK Y MallleHTa.

dapMalneBTUYeCKHEe KOMITO3UIIMU BKJTFOYAIOT MENTUIIBI KaK B CBOOOIHOM opme, Tak u B hopme dap-
MAlEBTUYECKH TpHUeMJIeMOl cojii. Mcrnonp3yemMoe B KOHTEKCTE NAHHOTO H300pEeTeHUs TOHSTHE
«(apmarieBTUYECKH TTpreMJIEMasi COJIbY» OTHOCUTCS K MMPOU3BOIHBIM PACKPBITHIX MENTHIOB, MPUYEM
nenTua MOAU(UIMPOBAH MyTeM TOJYYeHHUs] KUCIIBIX HJIM OCHOBHBIX COJiel BemnecTBa. Hampumep,
KUCJIBIE COJIM TIOJIYYar0T M3 CBOOOHOTO OCHOBaHUS (B OCHOBHOM, TIe HelTpasbHas (opma Jexap-
CTBEHHOTO CPEICTBA IMEET HeUTpaibHy O rpynny —NH>) ¢ HCMIONb30BaHUEM PEAKIIMH C MTOAXOSIIIEH
kucnoroil. [Togxonsiiue KUCIOTHI IJIsl TOJYYeHUs] KUCIIOTHBIX COJIEH BKITFOYAIOT KaK OPraHUYECKUe
KHUCJIOTBI, HATIPUMEP, YKCYCHYEO KUCJIOTY, MPOTHOHOBYIO KHCIIOTY, TNIUKOJIEBYIO KHCIIOTY, MUPOBH-
HOTPAJHYIO KUCJIOTY, IIABEJIEBYIO KUCIOTY, S0JOYHYI0 KHUCIOTY, MAJOHOBYIO KHCIIOTY, SIHTAPHYIO

KHCJIOTY, MAJIEMHOBYIO KHCIIOTY, ()yMapOBYIO KHCJIOTY, BUHHYIO KUCJIOTY, JUMOHHYIO KUCIIOTY, O€H-
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30/HYIO KHCJIOTY, KOPHYHYIO KHCJIOTY, MUHIAIBHYIO KUCIIOTY, METAaHCYJIb(OHOBYIO KHCIIOTY, STaH-
CyJIb(OHOBYIO KHUCIIOTY, M-TOJYOJCYIbGOKHUCIOTY, CAHLIIOBYIO KHCJIOTY H IOJOOHBIE, TaK U He-
OpraHUYeCcKHe KHUCJIOTHI, HAIPUMEp, COJSHYK0 KUCIIOTY, OpOMHCTOBOIOPOIHYIO KHCIIOTY, CEPHYIO
KHCJIOTY, a30THYIO KUCJIOTY, POchOpHYIO KHCIOTY U TOMY moo0HbIe. M1 Ha000poT, MpUTrOTOBIEHNE
OCHOBHBIX COJIEM KHUCJIOTHBIX KOMIIOHEHTOB, KOTOPBIC MOTYT NIPUCYTCTBOBATH Ha MCITUAC, TIPUTO-
TOBJIAIOTC IIPU UCTIOJIB30BAHUHA (I)apMaI_IeBTI/ILIeCKI/I MPUEMJIEMOTO OCHOBAHUs, TAKOI'0 KakK rmapoK-
CUA HaTpus, THAPOKCUA Kalud, THAPOKCHUI aMMOHUS, THAPOKCUA KaJbLUsl, TDUMETHUIIAMHUH U TOMY

OAOOHBIX.

B onHOM 0COOEHHO NPEANOUTUTETPHOM BAPHAHTE OCYIECTBIIEHUS (hapMal|eBTHUECKHE KOMITO3ULIH
BKJIFOYAIOT IENTUABI B BUJIE COJIEH YKCYCHON KHCIIOTHI (aleTraTsl), TpPUPTOPALETATOB UIIH COJISTHOMN

KUCJIOTBI (XJIOPUIBI).

Kpome Toro, mentuapl HaCTOSIIEro M300peTeHHs MPUTOAHbI HE TOJIBKO U JICUEHHs paka, HO U
TaKke B KA4eCTBE TUArHOCTHYECKUX CpencTB. Tak Kak menTuabl ObUTH MOJYUYEeHbI U3 KIEMmOK PaKd
J1e2K020, N TaK KaK OBbLIO ONpEeAesIeHO, YTO JaHHbIE NEeNTHAbI He IPUCYTCTBYIOT HJIH IPUCYTCTBYIOT
B HEOOJIBLIOM KOJMYECTBE B HOPMAJIbHBIX TKAHSX, TO 3TH MENTHABI MOTYT OBITh HCIIOIB30BAHBI AJIS

AUArHOCTHUKU HAJIMYUSA paKa.

IIpucyTcTBUE 3asIBJICHHBIX MENTHIOB HA TKAHEBBIX OMONTATAaX MOKET TIOMOYb TATOMOP(}OJIOTY B IMO-
CTAHOBKE IMarHo3a paxa. BrsiBieHHe KOHKPETHBIX MENTHAOB C MOMOIIBK aHTUTEN, MaCcC-CIEKTPO-
METPHUU UJTU APYTUX METOIOB, M3BECTHBIX U3 YPOBHS TEXHHUKH, MOTYT IaTh MaToMopdosory cBume-
TEJIbCTBA TOTO, YTO TKAHD SIBJISIETCS 3JI0OKAYECTBEHHOM MJIM BOCTIAJIEHHOM MJIH K€ TIOPaskeHHOM 3a00-
neBaHueM BooOIe. [IpucyTcTBre TPy NENTHAOB MOXKET TO3BOJIUTh KJIaCCU(UIIMPOBATh WJIH BbI-

ACIUTDb MOAKIIACCHI MOPAKCHHDBIX TKaHEM.

OOHapy:keHre MenTUA0B Ha 00pa3lax MOpaKeHHOW 3a00JIeBAHUEM TKAaHHU MOXKET MO3BOJHUTH IMPH-
HSTh PELICHHE O MPEUMYIECTBAX OT TEPAIHH, BO3AEHCTBYIOIIEH HA MIMMYHHYIO CHCTEMY, B OCOOCH-
HocTH, ecii T-1MM(pOIHTEI, KaK U3BECTHO HITH OXKUIAETCS, 3a/1€HCTBOBAHBI B MEXaHU3ME NEHCTBUS.
OtcyrcrBue skcnpeccun MHC siBisieTcst XOpOIIo ONMCaHHBIM MEXaHU3MOM, TIPU KOTOPOM HH(HIIH-
POBaHHBIE MJIM 3JIOKAUYECTBEHHBIE KJIETKH YKJIOHSIOTCS OT HIMMYHHOTO KOHTpousisi. Takum oOpasom,
IIPUCYTCTBHE MENTUOB ITOKa3bIBAET, UTO 3TOT MEXAHU3M HE HCIIOJIB3YeTCs MPOaHATN3UPOBAHHBIMU

KJIICTKaMH.
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ITenTHnel HACTOALIETO H300PETEHNST MOTYT UCIIOJIB30BATHCS B AHAJIN3€ OTBETOB JIMM(OILIUTOB IIPOTHUB
STHUX MENTHIOB, TAKUX KaK T-KJI€TOYHbIE OTBETHI WJIM OTBETHI AHTUTEJ POTHUB MENTHIA UITH NETNTHAA
B koMIutekce ¢ mostekysiamu MHC. JlaHHbIe OTBETHI TMM(OIIMTOB MOTYT UCIIOJIB30BATHCS B KAUECTBE
MPOTHOCTUYECKUX MAapKEPOB IUIS MPUHITHS PEIIeHUs O NaJIbHEHIINX 3Tanax tepanuu. JJaHHble OT-
BETHI MOTYT TAK)X€ HCIIOJIb30BAThCS B KAUECTBE CYPPOTraTHBIX MAPKEPOB B UMMYHOTEPAIIEBTUYECKIX
MOJIXO/1aX, HAIPABJIEHHbIX HAa WHAYLHPOBAHHE OTBETOB JUM(QOLUTOB C IOMOLIBIO PA3IHUYHBIX
CPEeACTB, HANIPUMEP, BaKLIMHAIIMU OEJIKOM, HyKJIEMHOBBIMH KHCIIOTAMH, ayTOJOTHYHBIMU MaTepHa-
JIaMHM, aIONTHUBHBIM MEPEHOCOM JTUM(OLUTOB. B yCIoBUsIX, KOTAa MpOBOAUTCS Te€HHAs Tepamusi, B
LIEJIX OLEHKH MOOOYHBIX 3(p(peKTOB MOryT ObITH MPOAHAIN3UPOBAHBI OTBETHI TUM(OLMTOB Ha Ier-
TUABl. MOHUTOPUHT peakuui TUM(POLUTOB MOKET Tak)Ke ObITh LIEHHBIM HHCTPYMEHTOM s 0Oce-
JOBaHUI B paMKax IMOCIENYIOLEro HaOM0AeHUs NOCTIe TPAHCIIAHTALNH, K TIPUMEDY, JUIsl BbISBJIE-

HUsA peaKI_II/Iﬁ «XO35HUH NPOTUB TPAaHCINIAHTATa» U «TPAaHCIUJIAHTAT MPOTUB XO3AUHAY.

IlenTuap! HACTOSIErO N300PETEHUSI MOTYT UCIOJIb30BAThCS AJIsI BBIPAOOTKU M HAKOIUICHUS CIIEeLH-
¢puueckux anruren k komriekcaM MHC/nentin. OHM MOTYT OBITH HCIIOJIB30BAHbI B TEPAIHH, HaLle-
JUBAIOLIEH TOKCHHBI UM PAAHOAKTUBHbBIE BEIIECTBA HA MOPAKEHHYIO TKaHb. JIpyrMM BHIOM HC-
NOJIb30BAHUS JJAHHBIX AHTHTEN MOXKET OBITh «HALIEJMBAHKE)» PAJNOHYKIINIOB HA TOPAKEHHYIO TKaHb
B LIeJIIX BU3yanu3anuu, Takoi kak [19T (mo3uTpoHHO-3MUCCHOHHAsT TOMOrpadusi). ITO MOKET TO-
MOYb B OOHApPYKEHUH HEOONBLINX METACTA30B WK B ONPEACIICHHH pa3Mepa U TOUHOH JIOKATU3aLUuU

MOPaXEHHBbIX TKAHEH.

Taxum 00pa3om, B IPyroM acreKkTe U300peTeHus MPeIIOKeH CrIOco0 MONyYeHUs] PEKOMOMHAHTHOTO
aHTHTENa, CIeUU(UIECKHA CBA3BIBAIOIIETOCS C TJIABHBIM KOMIUIEKCOM T'MCTOCOBMECTUMOCTH 4YeJIO-
Beka (MHC) knacca I wu 11 B kommiekce ¢ pectpuktupoBaHHbM o HLA aHTHreHOM, TpU4eM Cro-
co0 BKJIIOYAET: MMMYHH3ALUI0 U3MEHEHHOTO METOJIOM F€HHOM WHXEHEPHH, He SBIISFOLIEr0Cs 4esIo-
BEKOM MJICKOITUTAOLIETO, COAEPIKAIIETO KIETKH, SKCIPECCHPYIOLINE MOJIEKYJIbI YKa3aHHOTO IJIaB-
HOro komruiekca rucrocoBmectumoctu uenoseka (MHC) knacca I wnm I ¢ pactBopumoii ¢popmoit
mosiekyssl MHC knacca I unu II B kommniekce ¢ ykazaHHbIM pecTpuktrpoBaHHbiM 1o HLA anTure-
HOM; BbiienieHne Moniekys1 MPHK 13 mponyluupyrommx aHTUTeNa KJIETOK YKa3aHHOTO HE SIBIISFOIIIe-
rocsl 4eJIOBEKOM MJICKOMHTAIOINEro; co3nanue Oudmuorekn ¢GaroBoro oTodpakeHHsl, OTOOpakaro-
1mero OeJIKOBbIE MOJIEKYJIBI, 3aKOANPOBaHHbIE YKa3aHHbIMU Mosiekynamu MPHK; u Beinenenne, mo

MEHBIIIeH Mepe, OMHOTOo (ara U3 yKa3aHHOUW OMOIMOTEeKH (HaroBOro OTOOpaKEHUs], PHUEM yKa3aH-
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HBIH, IO MeHbINEH Mepe, OANH (ar, SKCIIOHUPYET Ha MOBEPXHOCTH YKA3aHHOE aHTUTENO, crienugu-
YECKH CBSI3bIBAIOLIEECS C YKA3aHHBIM TJIaBHBIM KOMILIEKCOM rucrocoBMecTuMoctH yenoseka (MHC)

knacca [ unu Il B koMmiekce ¢ yka3aHHbIM pecTpukTupoBaHHbIM 1o HLA aHTHreHOM.

B npyrom acriekte n300peTeHUs] MPENIOKEHO aHTHTENO, KOTOpOoe CHern(UIecK CBSI3bIBAETCS C
TJIABHBIM KOMILIEKCOM ructocoBmectTumoctd denoseka (MHC) knacca [ miu I B komriekce ¢ pe-
CTPUKTUPOBAHHBIM 10 HLA AHTUI'CHOM, T'I€ aHTUTECJIO MPEATIOUTUTEIIBHO SABJISACTCA MOJIMKIIOHAIIb-
HBIM aHTUTECJIOM, MOHOKJIOHAJIbHBIM aHTUTCIIOM, 6I/ICHe]_II/I(1)I/I“IHbIM AHTUTEJIOM I/I/I/I.]'II/I XUMEPHBIM aH-

TUTCIJIOM.

Kpome Toro, erie o1H acleKT HaCTOSIIEro H300pETeH sI OTHOCUTCS K CIIOCO0Y MONTyUeHHs YKa3aH-
HOTO aHTUTEJA, CeLN(UUECKH CBA3BIBAIOLIETOCS C TJIABHBIM KOMILIEKCOM I'MCTOCOBMECTUMOCTH Ye-
aoseka (MHC) I unn II xnacca B komruiekce ¢ HLA-pecTpUKTHPOBAHHBIM AHTHUTE€HOM, IPHYEM 3TOT
crnoco0 BKIIIOYAET: MMMYHHU3AIMIO MOIYyYEHHOTO C TOMOIIBIO METOIOB FeHHON MHXKEHEPUH HE SIBJISI-
IOLIEerocss 4eJOBEKOM MIIEKOMUTAIOLIEr0, COAEPIKALIEro KJIETKH, SKCIPECCUPYIOLUE YKa3aHHbIH
rJIaBHBIN KOMIUIEKC ructrocoBMectumoctH uesoBeka (MHC) I wnu II knacca ¢ pactBopumoii popmori
mosiekysibl MHC I mnu 11 kacca B kommuiekce ¢ ykasanHbiM HLA-pecTpukTHPOBaHHBIM aHTUT€HOM,
Boizenenue monekyn MPHK u3 mpoayumpyromux aHTUTeNa KIETOK YKa3aHHOTO He SIBJISIFOLIEroCs
YeJIOBEKOM MIJIEKOIUTAIOIIEro, MojydyeHue Oubauoreku (haroBoro OToOpaskeHUs, Copep Kalnei
(aru, 3KCOHUPYIOIUe OEJTKOBbIE MOJIEKYJIbI, 3aKOJJUPOBAHHbIE YKa3aHHbIMK Moyiekyiamu MPHK;
U BBIZICJIEHHE, TIO MEHbIIEH Mepe, OJHOTO (ara U3 ykasaHHOH OMOIHOTeKH (haroBoro OToopakeHusl,
NpUYEM YKa3aHHBIH, 110 MEHbIIEH Mepe, OfKH (ar, SKCIIOHUPYET Ha MOBEPXHOCTH YKA3aHHOE aHTH-
TENO, CHEeLU(pUUECKH CBI3bIBAIOLIEECS ¢ YKA3aHHBIM [VIABHBIM KOMILIEKCOM THCTOCOBMECTHMOCTH
yenoseka (MHC) I nm 11 knacca B komruiekce ¢ ykazanHbIM HLA-pecTpuKTHPOBAHHBIM aHTUT€HOM.
CooTBeTCTBYOLIHE CITOCOOBI MOTYYEHHsI TAKUX aHTUTEJ M OJHOLIETIOYEYHBIX TJIABHBIX KOMILIEKCOB
T'MCTOCOBMECTUMOCTH | Kjlacca, B paBHOM CTEMEHH KaK U JPyriue HHCTPYMEHTBI [UIsl TIOJTyYeHHUsT TaH-
HBIX aHTUTEJN, PACKPBITHI B aTeHTHBIX 3asiBkax WO 03/068201, WO 2004/084798, WO 01/72768,
WO 03/070752 u 'y Cohen CJ, Denkberg G, Lev A, Epel M, Reiter Y. Recombinant antibodies with
MHC-restricted, peptide-specific, T-cell receptor-like specificity: new tools to study antigen
presentation and TCR-peptide-MHC interactions. J Mol Recognit. 2003 Sep-Oct;16(5):324-32;
Denkberg G, Lev A, Eisenbach L, Benhar I, Reiter Y. Selective targeting of melanoma and APCs
using a recombinant antibody with TCR-like specificity directed toward a melanoma differentiation

antigen. J Immunol. 2003 Sep 1;171(5):2197-207; u Cohen CJ, Sarig O, Yamano Y, Tomaru U, Ja-
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cobson S, Reiter Y. Direct phenotypic analysis of human MHC class I antigen presentation: visuali-
zation, quantitation, and in situ detection of human viral epitopes using peptide-specific, MHC-
restricted human recombinant antibodies. J Immunol. 2003 Apr 15; 170(8):4349-61, xoTopsie Bce B

OEJIAX HACTOALICTO I/1306peTeHI/I$I B ABHOM BUJC BKJIFOUYCHBI BO BCEH IIOJIHOTE nyTEM CCBLIKH.

IIpennouTuTeNbHO, €CIIN AHTUTEIO CBSA3bIBAETCS ¢ aPUHHOCTHIO CBSA3BIBAHMS HIDKE 20 HAHOMOJIEH,
NPEANOYTUTENBHO HIke 10 HAaHOMOJIEH, ¢ KOMIUIEKCOM, KOTOPBIi Ha3bIBaeTcs "crneunpuieckum” B

KOHTEKCTC HACTOALLCTO I/1306peTeHI/I$I.

B npyrom acnekrte n3o0peTeHus NpeiokeH Crnocod MoNy4eHus: pacTBOPUMOro T-KJIeTOYHOro pe-
LIenTopa, pacno3Harouero cneunpudeckuii komruieke nentuna 1 MHC. Takue pactBopumblie T-kite-
TOYHBIE PELENTOPbI MOTYT OBITh MOJTyueHbl U3 crieuupuIeckux T-KJIETOUHBIX KJIOHOB, 1 UX apuH-
HOCTb MOKET OBITh IIOBBIIIEHA 33 CYET MyTareHe3a, HalpaBJIeHHOTO Ha ONPEeeIToIe KOMILIEMEeH-
TapHOCTh y4acTKu. J{ist BeIOopa T-Kki1eTouHOro perentopa MOXKET UCIIOIB30BATHCS (haroBoe oToopa-
xenue (3asBka CIITA 2010/0113300, Liddy N, Bossi G, Adams KJ, Lissina A, Mahon TM, Hassan
NJ, et al. Monoclonal TCR-redirected tumor cell killing. Nat Med 2012 Jun;18(6):980-987). B nemnsix
crabunn3aunu T-KJIETOYHBIX PEenTOPOB BO BpeMsi (ParoBOro OTOOPaKEHHs U B Cliydae MpaKTude-
CKOTO MPUMEHEHHsI B Ka4eCTBE JIEKAPCTBEHHOTO CpecTBa ab(ha- 1 OeTa-1enu MOTyT ObITh CBSI3aHbl,
HaTpUMep, MOCPENCTBOM HE BCTPEUYAIOIIUXCS B IPUPOIE TUCYIbOUIHBIX CBS3EH, IPYTUX KOBAJIEHT-
HBIX CBsi3el (OfHOLenouYeYHbI T-KJIETOYHBIM PEelenTop) WK C MOMOIIBIO JOMEHOB JHUMEPHU3aLUU
(cm. Boulter JM, Glick M, Todorov PT, Baston E, Sami M, Rizkallah P, et al. Stable, soluble T-cell
receptor molecules for crystallization and therapeutics. Protein Eng 2003 Sep;16(9):707-711.; Card
KF, Price-Schiavi SA, Liu B, Thomson E, Nieves E, Belmont H, et al. A soluble single-chain T-cell
receptor IL-2 fusion protein retains MHC-restricted peptide specificity and IL-2 bioactivity. Cancer
Immunol Immunother 2004 Apr;53(4):345-357; and Willcox BE, Gao GF, Wyer JR, O'Callaghan
CA, Boulter JM, Jones EY, et al. Production of soluble alphabeta T-cell receptor heterodimers suita-
ble for biophysical analysis of ligand binding. Protein Sci 1999 Nov; 8 (11):2418-2423). B nemnsx
BBITTOJIHEHHSI OTIPENEIEHHbIX (PYHKIUN Ha KJIETKaX-MHIIEHsX T-KJIETOYHBIN PEeLenTop MOXKET ObITh
CBSI3aH C TOKCHHAMHM, JIEKAPCTBEHHBIMU CpeAcTBaMu, nurTokuHamu (cMm. 3asiBky CIIHA
2013/0115191), nomeHamu, peKpyTUPYIOLIMMHU 3P PEKTOPHBIE KIETKH, TAKUMH Kak aHTH-CD3 no-
MeH, U T. 1. bonee Toro, oH MokeT ObITh 3KCTIpeccupoBaH Ha T-KieTKax, UCTIONB3YEeMbIX IS a0 -

THUBHOT'O MEPEHOCA.
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JIOTIOTHUTETBHYO WH(POPMALIUIO MOKHO HAWTH B MaTeHTHBIX 3asiBkax WO 2004/033685A1 u WO
2004/074322A1. KomOunamms pactBopumeix TKP omnwmceiBaercst B mateHTHOW 3asBke WO

2012/056407A1. [Ipyrue ciocoObl MOTyYeHUs OMUCaHbI B MaTeHTHOMH 3asBke WO 2013/057586A1.

KpOMe TOTO, IENTHUAbI MOTYT OBITb UCIIOJIb30BAHbI AJIs1 MOATBEPKACHUSA AUArHo3a paka, rnmoCTaBJICH-

HOroO 1maToJioroM Ha OCHOBaHUH UCCICIOBAHUA OuonTarta.

Jlnis BBIOOpa MPE3eHTUPYEMBIX B H30BITKE MENTUIOB ObLT paCCUUTaH NPOQHIIb MPE3EHTALNH, TT03BO-
JISTFOIITMH OLIEHNUTh MEMAHHOE 3HaUEHHUE MTPe3eHTalNK 00pasiia, a TaKKe BapHualliuy MOBTOPOB. B mpo-
¢une cpaBHUBAIOTCST 0OPa3Lbl OMYXOJEBOH (OPMBI, MPENCTABIAIOLICH HHTEpeC, ¢ (OHOBBIM ypPOB-
HeM 00pa3LoB HOpMasibHOH TKaHu. Kaskaplit u3 3THX npoduiieis MokeT ObITh 3aTeM KOHCOTUIUPOBAH
B TIOKa3aTeJsib M30bITOYHOI MPe3eHTalluy MyTeM pacdeTa 3HAYeHUs P M0 JIMHEHHOH MOJIeNH CO CMe-
maHHbMU 3¢ dexramu (J. Pinheiro, D. Bates, S. DebRoy, Sarkar D., R Core team. nlme: Linear and
Nonlinear Mixed Effects Models. 2008), ckoppekTupoBaB ee JJisi TOBTOPHBIX aHAJIN30B HA YPOBEHb
JIOKHOTIONOXKHUTENBHBIX pe3yabTaToB (Y. Benjamini and Y. Hochberg. Controlling the False Discov-
ery Rate: A Practical and Powerful Approach to Multiple Testing. Journal of the Royal Statistical
Society. Series B (Methodological), Vol .57 (No.1):289-300, 1995).

Jns uneHTU(UKALMKA U OTHOCUTEIBHOMN KOJTMUECTBEHHOM olleHkH juranaoB HLA ¢ moMoripio Macc-
CIIEKTPOMETPHUYECKOTO aHaiu3a MoJiekysibl HLA 13 moaBeprHyThIX IIOKOBOM 3aMOpPO3Ke 00pa3ioB
TKaHel ObLTM OYMINEHBI U U3 HUX BbinejeHbsl HLA-accoruupoBaHHbIe MENTUABL. BbineaeHHbIe Ter-
TUIBI OBUTH pa3lieieHbl U MOCENOBATEIbHOCTH ObLIH WASHTU(ULIUPOBAHBI C MOMOIIBI) METOIOB
JKUIKOCTHOH Xpomatorpaduu u macc-criekrpomerpun (LC-MS) ¢ noHuzauumeii snexktpopacmblie-
HueMm (nanoESI) B pexxume peanbHOro BpemeHu. [lonydeHHbIE MENTUIHBIE MOCIEIOBATEIHBHOCTH
MONTBEPKIAIN CPAaBHEHUEM KapTHHBI (pparMeHTaumu npupoanbx nenrunos TUMAP, 3anvicanHoN
Ha obpazuax HMPJI, ¢ kapTuHamu parMeHTaluU COOTBETCTBYIOIIMX CHHTETUYECKUX KOHTPOJBHBIX
MENTHOB ¢ WIACHTUYHBIMU TOCJIENOBATENbHOCTSIMU. [1OCKONBbKY menTuasl ObTH UASHTHDHUIIHPO-
BaHbI HEMOCPEJCTBEHHO B KaueCTBE JTUTaHI0B MoJieKys 1 HLA nepBUYHBIX OMyXOJIeH, TO 3TH Pe3yib-
TaThl JAIOT MPSMOE TOKA3aTeIbCTBO €CTECTBEHHOTO MPOLECCUPOBAHUS M MPE3eHTAMH UIEeHTH(U-

LIUPOBAHHBIX MENTHUAOB HA MEPBUYHON TKAHU, NOJy4eHHOH OT nauuentos ¢ HMPJL

3anaTeHTOBaHHAs TEXHOJOTMYECKas nnaT(bopMa JICKAPCTBCHHBIX CPEACTB, HAXOOAIUXCA B pa3pa-

6otke, XPRESIDENT® v2.1 (cMm., Hanpumep, mateHTHYO 3asBKy CIIIA 2013-0096016, BkIrO4eH-
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HYIO B HACTOSIIIEE OMHMCAHUE B CBOEH MOJHOTE IMyTEM CCBUIKH) IIO3BOJISIET MPOU3BECTH HAEHTU(HKA-
LIUFO U BBIOOP COOTBETCTBYIOLINX M30BITOYHO MPE3EHTUPYEMBIX NENTHUIOB B KAYECTBE KAaHANUIATOB
JUIs1 BaKL[MHBI, OCHOBBIBAsICh HA MPSIMOM OTHOCHUTENILHOM KOJIMYECTBEHHOM OIpe/ieJIeHUH YPOBHEN
HLA-pecTpUKTHPOBaHHBIX NENTHIOB HA PAKOBOI TKaHU B CPABHEHUU C HECKOJBKUMHU Pa3JINUYHbIMU
HEPAKOBBIMHU TKAHSIMH U OpraHaMu. DTO OBIJIO OCYLIECTBIEHO MyTeM paspadboTku auddepeHunans-
HOTO KOJIMUECTBEHHOTO onpexaesieHns Ha ocHoBe naHHbIX JKX-MC 6e3 ucrnoap30BaHus U30TOMHON
meTkH (label-free), oOpaboTaHHBIX 3aIIaTEHTOBAHHOM TEXHOJOIMYECKON TIaTGOPMOH JUIs aHaIN3a
JAHHBIX, OOBEAMHAIONEH aNrOPUTMBI AT UACHTU(PUKALMU MOCIE0BATEIbHOCTH, CHEKTPAIbHON
KJIACTEPU3ALIUH, [TOICYETa HOHOB, BbIPABHUBAHUSI BPEMEHU YA€ KUBAHMSI, IE€KOHBOIIOLUH IO COCTO-

SIHUSAM 3apsiia 1 HOpMaJIHU3aluun.

Jlnst kaxaoro nmentuza U odpasua ObUTH MOACYUTAHBI YPOBHHU MPE3EHTALIMH, BKIFOYAOIINE OLIEHKH
NOTrPELTHOCTU. BbUTH MeHTH(UIMPOBAHbBI MENTU I, TPE3CHTHPYEMbIE UCKITIOYUTENBHO HA OIyXO-
JIeBOW TKaHW, W MENTHIBI, N30BITOYHO MPE3EHTUPYEMbIE HA OIyXOJIEBbIX TKAHSIX B CPABHEHHH C HE

MOPa’>XK€HHBIMU PAaKOM TKaHAMU U OpraHaMU.

Kommekcst HLA-nentua, nonyuenHsie u3 donee S0 00pa3nos onyxosesoii Tkanu HMPJI, monsepr-
HYTBIX HIOKOBOH 3aMopo3ke, Obutn ounineHbl; HLA-accounupoBaHHbIE MENTUIBI ObLTH BbIIEIEHBI U

npoaHanu3upoBaHbl MeTonoM KX-MC.

Bce TUMAP, coneprkamuecsi B HACTOSIIIEH MaTEHTHOH 3asiBKe, ObUIH UACHTU(DHUIIMPOBAHBI C TOMO-
HIBIO ATOrO MOIXoAa Ha oOpasnax mepBUYHbIX omyxoned HMPJI, yTo moaTBeps:kaaeT ux nmpe3eHTa-

LI1IO Ha KyeTkax nepsuanoro HMPJL

IMentuner TUMAP, nnentuduuupoBaHHble HA MHOTOYHCIIEHHBIX oOpas3nax TkaHedn HMPJI u Hop-
MaJIbHBIX TKaHEeH, ObLTH OABEPTHYTHI KOJIMYECTBEHHOMY aHAIH3y ¢ momourbio XKX/MC 6e3 ucnosns-
30BaHHs U30TOITHOW METKH, C UCIOJb30BAHUEM ITOCYETa HOHOB. MEeTON OCHOBAaH Ha MPEATOJIOKE-
HUH, YTO IUIOLIAIN MTUKA MenTHaa npu aHainuze MetooM XKX/MC koppenupyroT € ero cofepKaHueM
B oOpasue. Bce konn4ecTBEHHBIE CUTHAJIBI MENTHAA B PA3JIMYHBIX 3KCIIEPUMEHTaX C UCIOJIb30Ba-
HueM XXX/MC Ot HOpMaJIN30BaHbI, UCXOAS U3 OCHOBHON TEHACHLINH, ObLIO BBIYHCICHO HX CPENI-
Hee 3HaueHne Ha o0pasel], U CBeIeHbl B TUCTOrpaMMy B T. H. nMpoduib npeseHTauun. B mpodue
NPE3EeHTAIMH KOHCOJIUANPOBAHBI PA3JIMYHbIE METObI AHAIN3A, TAKHUE KaK MMOUCK B 0a3e JaHHBIX Oel-
KOB, CIEKTpaJIbHasl KJIAaCTepU3alLns, TEKOHBOJIOLMS COCTOSHUS 3apsina (pa3psii) U BbIpaBHUBAHUE

BPEMCHU YACPKUBAHUA U HOpMaJIU3alusl.
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Taxkum oOpa3om, HacTosIIee H300PETEHNE OTHOCUTCS K MENTHAY, BKIFOYAIOIEMY TTOCIEIOBATENb-
HOCTb, BeIOpanHyto u3 rpymmsl ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 no SEQ ID
No. 84 u SEQ ID No. 92, unu ero BapuaHTy, KOTOpbIii 0 MeHblIeill Mepe Ha 90% romonorudex
(npennoururentHO, naeHTHYeH) nocienosarenbHocTd ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ
ID No. 76 no SEQ ID No. 84 u SEQ ID No. 92, rae yka3aHHblil BApUAHT UHAYLHUPYET T-KIETOUHYIO
NEPEKPECTHYIO PEAKIIMIO C YKA3aHHBIM MENTHIOM, TJI€ YKA3aHHBINA NEeNTH HE SIBJISETCS TOJIUIENTH-

JIOM IIOJIHOM IJIUHBI.

Hacrositnee nzoOpereHue nanee OTHOCUTCS K MENTHY, BKIFOYAIOLIEMY TOCIEI0BATENbHOCTD, KOTO-
past BeiOpana u3 rpymmsl ¢ SEQ ID NO 1 mo SEQ ID NO 65 u ¢ SEQ ID NO 76 no SEQ ID NO 84 u
SEQ ID NO 92 unu ero BapuaHTy, KOTOPbIH 110 MeHblIel Mepe Ha 90% romonorudeH (IpearnovTu-
TenbHO, uaeHTudeH) nocienosatesbHOCTH ¢ SEQ ID NO 1 mo SEQ ID NO 65 u ¢ SEQ ID NO 76 no
SEQ ID NO 84, rae yka3aHHbIH NENTH] MM €r0 BapHAHT UMeeT o0Iyro minHy Mexay 8 u 100,

npeAnoYTHTeNbHO Mexay 8 u 30 1, Hanboee MPeanoYTUTEIbHO, MeXY 8 U 14 aMMHOKHCIIOTaMH.

Hacrosiee n3o0peTenue nanee OTHOCHTCS K MENTHIAM B COOTBETCTBUU C M300pETeHHEM, CIoco0-
HBIM CBSI3BIBATHCS C MOJIEKYJION IJIAaBHOTO KOMITJIekca ructocoBmectumoctu yenoreka (MHC) I umu

II xnacca.

HaCTOﬂH.Iee I/1306peTeHI/Ie Jajie€ OTHOCHUTCA K nenTtugaM B COOTBETCTBHHU C I/I306peTeHI/IeM, rae reri-
THAO COCTOUT HUJIU COCTOUT, IO CYHICCTBY, U3 AMUHOKHCJIOTHOH nocCJaea0BaTCJIbHOCTHU B COOTBETCTBHUU

¢ SEQ ID NO 1 no SEQ ID NO 65 u ¢ SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID NO 92.

Hacrosmee I/1306peTeHI/Ie Jajie€ OTHOCHUTCA K IIenTugaM B COOTBETCTBHHU C I/1306peTeHI/IeM, rae rneri-

THA MOI[I/I(I)I/ILII/IpOBaH W/WJIH BKJIFOYAET HENECIITUAHBIC CBA3HU.

Hacrosimee nzobperenne nanee OTHOCUTCS K MENTHAAM B COOTBETCTBUU € U300pPETEHUEM, I/Ie Tell-
TUA SBJSIETCS CITIUTHIM O€JIKOM, B YACTHOCTH BKJTFOYAIOLTUM N-TepMHHAIbHbIE aMUHOKUCITOTH! HLA-
DR anTHreH-acconmrpoBaHHON MHBapHaHTHOW nenu (li), wim rae nenTuz CiuT ¢ aHTUTENOM (WU
CJIUT C TOCJIEIOBATENBHOCTBIO AaHTUTENA), HAIIPUMED, TAKUM aHTHUTEJIOM, KOTOPOE SIBJISIETCS CIIEIIH-

(I)I/ILIHI:;IM AJIsL JCHAPUTHBIX KIICTOK.
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Hacrosimee n3o0peTenne nanee OTHOCHTCS K HYKJIEMHOBOM KHCIIOTE, KOAUPYIOLIEH MenTUabI B CO-
OTBETCTBHH C H300pETEHUEM, TIPH YCIIOBUH, YTO MENTU HE SIBJISIETCSI TIOJTHOCTHIO YEIOBEYECKUM Oell-

KOM.

Hacrosimee I/1306peTeHI/Ie Jajee OTHOCHUTCA K HYKHGHHOBOﬁ KHUCJIOTE B COOTBCTCTBUU C 1/1306peTe-

nuem, koropas sisnsiercs: JJHK, k/IHK, [THK, PHK wnmn nx koMOuHaI#sIMH.

Hacrosiee n3o0pereHne nanee OTHOCUTCS K BEKTOPY SKCIPECCUH, CIIOCOOHOMY SKCIPECCUPOBATh

HYKJIEMHOBYIO KHCJIOTY B COOTBETCTBUU C U300pPETEHUEM.

Hacrosmee H306peTeHI/Ie Aajie€ OTHOCHUTCH K NENTUAY B COOTBETCTBUU C I/I306peTeHI/IeM, K HYKJICHU-
HOBOM KHCJIOTE B COOTBETCTBHUH C I/1306peTeHI/IeM NI K BEKTOPY SKCIPECCHUU B COOTBETCTBUU C 1300-

peTeHUEM Ui MIPUMEHCHHS B MCAULIUHE.

Hacrosimee nzoOpeTeHne nanee OTHOCUTCS K KIIETKE-XO35IHHY, BKJIIOYAIOIIEH HYKJIEHHOBYIO KHC-

JIOTY B COOTBETCTBHHU C I/1306peTeHI/IeM NI BEKTOP SKCIPECCHU B COOTBETCTBUU C I/I306peTeHI/IeM.

Hacrosimee I/1306peTeHI/Ie AaJIe€ OTHOCUTCS K KJIETKC-XO3AHMHY B COOTBETCTBUU C I/I306peTeHI/IeM, KO-

TOpast SIBJSETCS AaHTUIEH-IIPE3EHTUPYIOIIEH KIETKOM.

Hacrosmee I/1306peTeHI/Ie AaJICC OTHOCUTCS K KJIETKE-XO35IMHY B COOTBETCTBHU C I/I306peTeHI/IeM, rae

AHTUT€H-TIPE3EHTUPYIOLAsl KJIETKA SIBJISETCS NEHAPUTHON KJIETKOM.

Hacrosimee nzobperenue nanee OTHOCUTCS K CIIOCO0Y MOJyYeHHs ENTHIAA B COOTBETCTBUU C H300-
peTeHneM, MpUYeM Crocod BKITFOYAET KYJIbTUBALUIO OMMMCAHHON KJIETKH-XO3SIMHA U BBIIEJICHUE TIeTI-

TU/AA U3 KJIETKU-X035IMHA UJIU €r0 KYJbTYPaJIbHOU CPEbL.

Hacrosimee nzo0peTenne nanee OTHOCHTCS K CIIOCO0Y MOJTyUeHUs] aKTHBUPOBAHHBIX LIUTOTOKCHYE-
ckux T-mamdonmros (L[TJI) in vitro, npudem ciocob Bkiroyaet koHtaktuposanue LITJI in vitro ¢
Harpy>k€HHbIMU aHTUTreHOM MoJsiekyjamu denosedeckoro MHC I unm Il knacca, skcnpeccupoBaH-
HBIMH Ha NMOBEPXHOCTH MOAXOASAIEN aHTUTEHIIPE3CHTUPYIOLIEH KJIETKH HA IEPUOJ BPEMEHHU, 10CTa-
TOYHOTO JIJIsl aKTUBALIUH aHTHIeH-crierinduaeckinM oOpazom ykazaHHbIX L[TJI, roe ykasaHHbIN aHTH-

T€H SIBJISIETCS JIFOOBIM NnenTUua0M B COOTBETCTBUU C I/1306peTCHI/ICM.
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Hacrosiee n3o0perenue nanee OTHOCUTCS K OIMMCAHHOMY CIIOCO0yY, Tie YKa3aHHbBIN aHTUT'€H Harpy-
ke Ha Monekysiel MHC I nnu II knacca, sxcnpeccupoBaHHbIE Ha TOBEPXHOCTU MOAXOAALIEH aHTU-
TeHIPE3EHTUPYIOLIEH KJIETKH NPU KOHTAKTUPOBAHUM JOCTATOYHOIO KOJIMYECTBA AHTUIEHA C aHTH-

TeHIPE3EHTUPYIOLIEH KIETKOM.

Hacrosimee usoOperenue najgee OTHOCUTCS K CIOCOOY B COOTBETCTBHH C M300peTEeHUEM, TIe aHTH-
TeHITPE3EHTUPYIOIIAs KJIETKA BKJIFOUAET BEKTOP SKCIPECCUH, CIIOCOOHBIH 3KCIPECCHPOBATh YKA3aH-
HbII nenTua, coaepskamuii nocaenosareabHOCcTh SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No.
76 mo SEQ ID No. 84 u SEQ ID No. 92 unu yka3aHHbIN BapHaHT aMUHOKUCJIOTHON MOC/IEIOBATEb-

HOCTH.

Hacrosiiiee n3o0peTeHue nanee OTHOCUTCS K aKTHBHPOBAHHBIM [IUTOTOKCHYECKUM T-mumdonuTtam
(IITJI), mony4eHHbIM CITIOCOOOM B COOTBETCTBUU C H300PETEHHEM, KOTOPBIE CENIEKTUBHO PACTIO3HAIOT
KJIETKY, KOTOpasi abeppaHTHO SKCIPECCUPYET MOJUMENTH, BKIFOYAIOINI ONMHUCAHHYI0 aMHUHOKHC-

JIOTHYIO NIOCJICAOBATCIIBHOCTD.

Hacrosimee nso0peTeHune nanee OTHOCUTCS K CIIOCOOY YHUUTOXKEHUS! KJIETOK-MUIIEHEeH Y MalueHTa,
YbH KJIETKH-MHUIIEHH a0eppaHTHO SKCIPECCUPYIOT MOJHUIENTH/, BKIIOYAOIIHNN JIFOOYI0 aMUHOKHC-
JIOTHYIO TIOCJIEIOBATEIbHOCTD B COOTBETCTBHU C H300pETEHHEM, IIPUYEM CIOCO0 BKIFOUAET BBeIe-
Hue nauueHty 3¢gdexTuBHOrO uymcaa uurorokcuueckux T-nmumdonurtos (L[TJI) B cooTBeTcTBUU C

n300peTeHneMm.

Hacrosimee n3obpeTeHue naiee OTHOCUTCS K MPUMEHEHHIO JTF0O0T0 MEeNnTHAA B COOTBETCTBHH C H300-
peTeHneM, HYKJIEMHOBOW KHCJIOThI B COOTBETCTBUU C M300pETEHHEM, BEKTOPA SKCIPECCHH B COOT-
BETCTBUU ¢ U300pETEHHEM, KIIETKUA B COOTBETCTBUU C MU300PETEHUEM HITH AKTUBUPOBAHHOTO LIUTO-
ToKcu4Yeckoro T-mumdornuTa B COOTBETCTBHH C U300pETEHHEM B KAUECTBE JIEKAPCTBEHHOTO CPENICTBA

HJIN B IPOU3BOACTBE JICKAPCTBEHHOI'O CPEACTBA.

Hacrosimee n3o0pereHue pajgee OTHOCUTCS K CrIOcoOy NMPUMEHEHHUs B COOTBETCTBUH C M300peTe-

HUEM, I'AC JICKAPCTBECHHOEC CPEACTBO ABJIACTCA BaKLII/IHOﬁ.

Hacrosimee n3o0pereHne pajgee OTHOCUTCS K CrIOcOOy NMPHUMEHEHHUs B COOTBETCTBUH C M300pere-

HUEM, I'AC JICKAPCTBCHHOEC CPECACTBO MPOABIIACT MPOTHBOPAKOBYHO AKTUBHOCTD.
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Hacrosimee n3o0pereHue pajgee OTHOCUTCS K CrIOcOOy NMPUMEHEHHUs B COOTBETCTBUH C M300peTe-
HUEM, I'7le YKa3aHHbIE PAKOBbIE KJIETKHU SBJISIFOTCS KJIETKAMU paka JIETKUX, XKeJyKa, KelyA0dHO-KU-

LIEYHOT'O TPAaKTa, KOJIOPEKTAJIBHOI'O paKa, paka HOI[)K&]'Iy&O‘IHOfI JKEJIC3bI UJIN ITOYCK.

Hacrosimee n3obperenne nanee OTHOCUTCSI K KOHKPETHBIM OeskaM-MapkepaM U Onomapkepam, Ko-

TOPBIC MOT'YT OBITb UCIIOJIb30BAHbI AJIsL IPOTHO3MPOBAHUA paKa JICTKUX.

Kpowme Toro, Hacrosimee n300peTeHne OTHOCUTCS] K IPUMEHEHUIO HOBBIX MHUIIEHEH, KaK OMHUCAHO B

COOTBCTCTBHH C HACTOAIIIUM H306peTeHI/IeM AJIs1 JICUCHUA paKa.

IToHsiTHe KaHTUTEJIOY» WITH KAHTHUTEJa» UCTIOIb3YETCs B KOHTEKCTE JAHHOTO H300PETEH s B ITUPOKOM
CMBICJIE M BKJIFOYAET KaK MOJHKJIOHAIbHBIE, TAK 1 MOHOKJIOHAJIbHBIE aHTUTENA. B IOmoMHeHne K HH-
TAKTHBIM MJIH «TIOJTHBIM» MOJIEKYJIAaM UMMYHOTJIOOYJIMHA B MOHSTHUE KAHTUTEJA» BKIIIOYESHBI TAKKE
(bparMeHThI WK MOJMMEPBI TAKMX MOJIEKYJ] HMMYHOTJIOOYJIMHA ¥ TYMAaHU3HUPOBAHHBIE BEPCHH MO-
JIEKYJI IMMYHOTJIOOYJIMHA, TIPU YCJIOBUH, YTO OHH MPOSIBIISIFOT JTIF000€ U3 JKeJIaeMbIX CBOMCTB (HAMPH-
Mep, CIeLU(pUIECKH CBA3BIBAIOTCS C MOJUMENTUAHBIM MAPKEPOM paka JIETKUX, JOCTABJISIOT TOKCHH
K KJIETKE paka JIErKUX, SKCIPECCUPYIOLIeH reH-MapKep paka JIErKUX Ha MOBBIIIEHHOM YPOBHE W/UITH
UHTHOMPYIOT aKTUBHOCTH PAKOBOTO IMOJIUIIENTHIA-MapKePa) B COOTBETCTBHH C HACTOSIIIUM H300pe-

TCHHEM.

Ecnu BO3MOKHO, aHTUTENA TIO M300PETEHUIO MOTYT OBbITh KYILJIEHBI B KOMMEPYECKUX MCTOUHUKAX.
AHTHUTENA 1O H300PETEHUIO0 MOTYT OBITh TAK)Ke MOJTyYeHbI TIPU UCTIOJIb30BAHUU XOPOIIO U3BECTHBIX
croco6oB. ONBITHOMY CIEUANTUCTY OyAeT MOHSITHO, YTO JIJIsl TIOJYYEHHs] aHTUTEN TI0 U300PETEHUIO
MOTYT HUCIIOJIb30BAThCSI KaK MOJIUMENTHIHbIE MAPKEPHI paKa JIETKUX MOJIHOW JJTMHBL, TaK U UX par-
mMeHTbI. [Tonunentun, HEOOXOMUMBIN JIsl TIOJTYYSHHs] AHTUTENA TI0 H300PETEHUI0, MOKET OBbITh Ya-
CTHUYHO WJI TIOJTHOCTBIO OUHWIIEHHBIM U3 TMPHUPOIHOTO MCTOYHUKA UJTH K€ MOXKET OBbITh MOJIyYEH C

UCTIOJIb30BAHNEM MeTOANKH pekomOuHanTHOH JIHK.

Hanpumep, xk/IHK, xogupyromas ABCA13, MMP12, DST, MXRAS, CDK4, HNRNPH, TANC2,
IRNF213, SMYD3 u SLC34A2 wnu mr000H Ipyroil NOJUMENnTHA ¢ MocienoBaTreabHocThio ¢ SEQ
ID No. 1 mo SEQ ID No. 65 u SEQ ID No. 76 mo SEQ ID No. 84 u ¢ SEQ ID No. 92 nnm ero
(dbparMeHT MOKET OBbITh SKCIIPECCHPOBaHA B IPOKAPUOTUIECKHX KIIETKaxX (Hampumep, OakTepuil) miu
SYKapUOTHYECKHX KJIETKaX (HarmpuMep, APOsKKeH, HACEKOMBIX MIIM KJIETKaX MIIEKOMUTAOLINX ), 1O-

CJIC 4ero peKOM6HHaHTHbIﬁ OeJI0K MOKET OBITh OYUIICH U UCIIOJIBb30BaH B IMMOJIYYCHHUU IpErapara 13
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MOHOKJIOHAJIBHBIX WJIU TOJIMKJIOHAJIBHBIX aHTUTECJI, KOTOPBIC CHCLII/I(I)I/ILIGCKI/I CBA3BIBAKOTCA C IIOJIU-

NENTUAHBIM MapKEPOM pakKa JICTKOTO, UCITIOJIb30OBAHHBIM JJIs MMOJIYUCHUS aHTUTENIA 110 I/1306peTeHI/II'O.

Crnenmanucty nanHo obiaactu OyAeT MOHATHO, YTO NOJIYYEeHHE ABYX MK O0Jiee pa3IndHbIX HAOOPOB
MOHOKJIOHQJIbHBIX WJIM TIOJUKJIOHAJBHBIX AHTUTEN YBEIUYUBAET BEPOSTHOCTD MOJYUEHHs aHTHTENA
co cnenupUIHOCTHIO U a(PUHHOCTHIO, HEOOXOAUMBIMH ISl MPEIHA3SHAYEHHOTO JJIsI HErO UCIOJb-
30BaHus (Hanpumep, 1yt ELISA, MMMyHOTHCTOXMMUY, BU3YaJIU3ALMH /71 VIVO, Tepallui Ha OCHOBE
UMMYHOTOKCHHA). AHTHTEJA UCTIBITAHBI HA JKEIAEMYIO 11 HUX aKTHBHOCTD C IIOMOIIBIO U3BECTHBIX
METOZIOB B COOTBETCTBHUH C LIEJIbIO MPUMEHeHUs anturen (Hanpumep, 1t ELISA, iMMyHOTHCTOXH-
MHH, IMMYHOTEPAIHU U T.J.; JJIsI TOJy4eHHs AaIbHenIeil HHPOPMAaLUH MO MOJTYyYSHHIO U HCIIbITa-
HUIO aHturen cM., Harpumep, Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1988, new 2™ edition 2013). Hanpumep, aHTu-
Tesa MOryT ObITh HccienoBaHbl ¢ momousio ELISA, merona ummyHnHoro 6nortunra (Western-blot),
UMMYHOTUCTOXUMHYECKOTO OKPAIINBAHHS 3aKOHCEPBUPOBAHHBIX (POPMAJIbAETUIOM 00pa3LoB paka
JIETKOTO MJIM 3aMOPOKEHHBIX TKaHEBbIX cpe3oB. Ilocie nepBoHayasbHOrO ONpeIeNIeHUs UX XapaKTe-
PUCTHK in Vifro aHTuTeNa, MpeaHa3HaYaeMble ISl TePareBTUUECKOrO MM JHArHOCTHYECKOTO IpH-

MEHEHUsI i1 VIivo HCCICAYIOT B COOTBETCTBHUH C U3BCCTHBIMHU KIIMHUYCCKUMHU MCTOJaMU aHAJIU3a.

[ToHsiTHE «MOHOKJIOHAJIbHOE AHTHUTEJIO» B KOHTEKCTE HACTOSIIEro H300peTeHus: 0003HA4YaeT aHTH-
TEJO, MOJNYYEHHOE M3, MO CYLIeCTBY, TOMOTCHHOH MOMYJISILUN aHTUTEN, T. €. OTAEIbHbIC aHTHTENA
BHYTPU TONYJSIIMA UASHTUYHBI 32 UCKIIOYEHHEM BO3MOXKHBIX €CTECTBEHHBIX MYTAILlHid, KOTOPBIE
MOTYT OBITh TIPEACTABJICHbI B HEOONBIINX KOJMYECTBAX. MOHOKJIOHAJIbHBIE AHTHTEIA B KOHTEKCTE
HACTOSIIIETr0 M300PETEHNsI KOHKPETHO BKJIFOUAIOT «XUMEPHBIE» aHTUTENA, B KOTOPBIX YYACTOK TSIKE-
JIOW W/WJTK JIETKOH e WACHTUYEH WM TOMOJIOIMYEeH COOTBETCTBYIOIIUM MOCIENOBATEIBHOCTIM
AHTHTEJ, MTOJIyYEHHBIX U3 KOHKPETHBIX BUOB FJIM OTHOCSIIIUXCSI K KOHKPETHOMY KJIACCy WJIM TIOA-
KJIACCY aHTHUTEJI, B TO BpeMsl KaK OcTasbHasi(ble) Hernb(¥) naeHTH4Ha(bl) ¢ I TOMOJIOTUYHA(bI) CO-
OTBETCTBYIOLIIMM TOCJIEAOBATEIbHOCTSM aHTUTEI, OJYYSHHBIX U3 JPYTUX BUAOB M OTHOCSIIIXCS
K APYTOMY KJIACCy MJIM TOJKJIACCY aHTHUTEJ, B PABHOH CTENEHU KakK M ()ParMEHThl TAKUX aHTUTEI,
MIOKa OHH MPOSIBISIFOT XKEJIAEMYI0 aHTarOHUCTHUECKy0 akTUBHOCTD (ITatent CIIIA Ne 4 816 567, ko-

TOprfI BKJIFOYEH B HACTOAIECC ONMMHUCAHUE ITO CCHIJIKE B IIOJTHOM 06’I:>CM6).

MOHOKJIOHAJIbHBIE aHTUTENA IO H300PETEHUIO MOTYT OBITh MOJYYEHbI IPU UCIIOJIB30BAHUU THOPH-

JOMHOTI'O METOAA. B paMKax FI/I6pI/II[OMHOFO METOJa MbIIb UJIN APYTO€ MOAXOAAIICE KUBOTHOC-XO-



-81 -

35iMH OOBIYHO MMMYHHM3HPYETCS MMMYHU3HPYIOIIMM BELIECTBOM, YTOOBI WHUIIMHPOBATH JTHUM(O-
LIUTBI, KOTOPBIE BBIPAOATHIBAIOT HJIM CITIOCOOHBI BEIPAOATHIBATE AHTUTENA, KOTOPBIE OyayT crerudu-
YECKH CBSI3bIBATHCS C IMMYHHU3UPYIOIIUM BEIIECTBOM. AJIBTEPHATUBHO JTUM(OIIUTHI MOTYT OBITH M-

MYHU3UPOBAHBI i71 VIITO.

MOHOKJIOHAJIbHBIE aHTHUTEJIA MOTYT OBITh TaKKe MOJYYEHBI ¢ IIOMOIIBIO0 CIIOCOO0B ¢ PEKOMOUHAHT-
Holt JIHK, Takux kak omucsiBaembie B nateHte CLIIA Ne 4 816 567. IHK, konupyro1iasi MOHOKJIO-
HaJIbHBIE AHTUTEJIA TI0 H300PETEHUIO, MOKET OBITh JIETKO BbIIeJIEHA U CEKBEHHPOBAHA C MOMOIIBIO
CTaHIAPTHBIX METOAMK (HAampuMep, MPU HCHOJb30BAHUU OJUTOHYKJIEOTHIHBIX 30HIOB, KOTOpPBIE
CcrocoOHBI CrielU(pUIECKN CBSA3BIBATHCS C TeHAMH, KOIUPYIOLIUMH TSDKEJbIE U JISTKUE LN MbIIIH-

HBIX aHTHUTE).

In vifro-meronbl TakXKe MOAXONAT AJIs OJyYeHUs MOHOBAJIGHTHBIX aHTHUTEN. Paciienenue aHTuren
IJIs TONydeHust ux (pparmeHToB, B ocobenHocTH Fab-(hparmMeHToB, MOKeT ObITh MPOU3BENEHO MPU
HCIIOJIb30BAHUU CTAHJAPTHBIX METOAMK, U3BECTHBIX U3 YPOBHs TexHUKU. K npumepy, paciiennenue
MO>KET MPOU3BOAUTHCS MPU UCIIONB30BaHUM nanauHa. [Ipumeps! pacuienieHus noj BO3AeHCTBUEM
nananHa OnmuchiBaroTcs B 3asiBke WO 94/29348, onyonukoBanHo 22.12.1994 r., u B matente CIITA
Ne 4 342 566. PacuienyieHue aHTUTEN O] BO3AEHCTBHEM MarnanHa OObIMHO MPUBOAMT K JIBYM HICH-
TUYHBIM ()parMeHTaM, CBSI3bIBAOIIIUMCS ¢ AaHTUT€HOM, Ha3biBaeMbIM Fab-(pparmMeHTamMu, Kaskablii U3
KOTOPBIX UMEET OTHEbHbIA aHTHUIE€H-CBSI3bIBAIOIIMK CAalT U ocTatouHbiii Fe-pparment. B pesyib-
TaTe BO3AEHCTBUS MEMCUHOM MOJy4YaeTcsi PparMeHT, KOTOPbI UMEET 1Ba aHTUTE€H-CBS3bIBAIOIINX

LIEHTpPA U BCE eIle CIIOCOOeH K MONEepevHON CIIMBKE aHTUT'€HA.

dparMeHThI aHTHUTENA, KaK CBSI3aHHbIE C APYTHMH MOCIEI0BATEIbHOCTSMH TaK U HE CBsI3AHHBIE, MO-
I'yT TaK)Ke BKJIIOYATh BCTABKH, JENIEIMU, 3aMEIIEHHsI WK Ipyrue u3dpaHHble MOAU(UKALUN KOH-
KPETHBIX Y4aCTKOB WK CrielU(UUECKUX aMUHOKHCIOTHBIX OCTATKOB MPHU YCJIOBUH, YTO aKTHBHOCTD
(pparmMeHTa HE3HAYMTENPHO W3MEHEHA WJIM MOBPEKIEHA MO CPABHEHHIO ¢ HEMOIU(HUIIMPOBAHHBIM
AHTUTEJIOM WK (pparMeHTOM anTutesa. JlanHble MOAH(UKALIMHA MOTYT BHECTH HEKOTOPBIE TOTIOJTHH-
TEJbHBIE CBOICTBA, TAKHE KaK 00aBJIeHNe/yaaleHue aMUHOKHCIIOT, CIIOCOOHBIX K JUCYIbQUIHOMY
CBSI3BIBAHHMIO, YBEIUYEHUE X OUOJIOTMYEeCKON CTOMKOCTH, U3MEHEHHE UX CEKPETOPHBIX XapaKTepH-
ctuk u T.4. B mobom cinyuae, pparmeHT anTHUTENa HOJDKEH 00NanaTh CBOWCTBOM OHOIOTMYECKOH
AKTHBHOCTH, TAKUM KaK aKTHUBHOCTBIO CBSI3bIBAHUSI, PETYJISALIMEH CBI3bIBAHUS Ha CBSI3bIBAIOLIEM JI0-

MCHE U T. 1. CDYHKLII/IOHaJ'IbeIe WJIN aKTUBHBIC YUYACTKHU aHTUTEIA MOTYT OBITH I/II[eHTI/I(I)I/IL[I/IpOBaHbI
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IIpU MyTareHe3e KOHKPETHOTO y4acTKa OeJka ¢ MOCIeAyIoIeil SKCrpeccueil 1 KOHTPOJIEM HKCIpec-
CHUPOBAHHOIO nonunentuaa. Takue MeToAbl MOJHOCTBIO OYEBHU/IHBI JUIs ONBITHOIO CHELUAINCTA AAH-
HOMW 00JTACTH M MOTYT BKJIFOYATh CalT-crienn(UIeCKuii MyTareHe3 HyKJIEHHOBOH KUCIIOTBI, KOAUPY-

fomei pparMeHT aHTUTeNa.

AHTHTENA 10 N300PETEHUIO MOTYT Jajiee BKJIIOYaTh T'YMAaHU3UPOBAHHBIE AHTHUTENA WUJIM YeJIOBEUe-
ckue anturena. | ymanu3upoBaHHble POPMBI HEUETOBEUECKUX (HAIPUMEP, MBIIIUHBIX ) aHTUTE - 3TO
XUMEpHbIE UMMYHOTJIOOYJINHBI, UMMYHOIJIOOYJIMHOBBIE LIETH UIH UX (parMeHThl (Takue kak Fv,
Fab, Fab' unu npyrue anturen-csizbBaromye cyOnocae[0BaTeNbHOCTH aHTUTEN), KOTOPbIE COAep-
’KaT MUHUMAJIbHYIO TOCJIEOBATENbHOCTD, MOJYYEHHYIO U3 HEYENOBEYECKOr0 MMMYHOIIOOYJIMHA.
I'ymaHM3MpOBaHHbIE aHTHUTENA BKJIKOYAIOT YEJOBEYECKHE MMMYHOIIOOYJIMHBI (AaHTUTENO-PEeLUITH-
€HT), B KOTOPBIX OCTATKU U3 ONpPeNesIIoINero koMiieMeHTapHocThb yuactka (CDR) peuunuenra 3a-
meuieHbl ocratkamu u3 CDR Ononormueckix BUOB, HE SIBJISIOIINUXCS YEIOBEKOM (JIOHOPCKOE aHTH-
TEJI0), TAKUX KaK MBI, KPbICI MJIH KPOJHMKH, UMEIOIIUMH KeJlaeMyr crienupuIHoCTb, apGHuH-
HOCTb U €MKOCTb. B HekoTOphIX ciyuasix octatku Fv-kapkaca (FR) yenoBeueckoro mMMyHOro0y-
JIMHA 3aMEIIEHbI COOTBETCTBYKOLIUMH OCTaTKAMU HEYEJIOBEUECKOro NPOUCXOXKAeHU. I ' yManu3upo-
BAaHHBIE AHTUTEJIA MOTYT TAK)K€ BKJIFOUATh OCTATKH, KOTOPbIE HE BCTPEUAIOTCS HU B AHTUTEJe-PELIU-
nueHTe, Hu B umnoptupoanHoM CDR wmnu kapkacHbIX nocnenosarenbHoCTsAX. Kak npasuno, ryma-
HU3UPOBAHHOE AaHTHUTENIO OYAET BKJIOYATH IO CYTH BCE M3 IO MEHBLIEH Mepe OTHOTO U, KaK MPaBHJIO,
IByX BapuaOeIbHBIX JOMEHOB, B KOTOPBIX BCE WM MO cymecTBy Bce ydactku CDR cooTBeTCTBYIOT
TAKOBBIM U3 HEUEJIOBEUYECKOTO MMMYHOTJIOOYJIMHA, ¥ BCE WJIU IO CYTH BCe U3 y4acTKoB FR siBistroTest
TAKOBBIMH KOHCEHCYCHOM TOCJIEI0OBATEIbHOCTH UIMMYHOTJIOOYJIMHA YeioBeka. ONTUMAIBHO, YTOOBI
I'YMaHU3UPOBAHHOE aHTHUTENIO COAEPIKAJIO TakKe IO MEHbIIeH Mepe 4acTh KOHCTAHTHOTO y4acTKa

ummyHornoOynuHa (Fc), kak mpaBuiio, 4eI0BeUYeCKOro UMMYHOTIIOOYJIHHA.

CriocoObl ryMaHHU3AIMH HEYEIOBEUECKUX AHTHTEN XOPOILIO U3BECTHBI U3 YPOBHS TEXHUKH. B 11emoM,
I'YMaHU3UPOBAHHOE aHTUTENIO IMEET OJIUH WJIH 00Jiee aMUHOKHUCIIOTHBIH OCTaTOK, BBEJICHHBII B HETO
13 UCTOYHUKA, HE SIBJSIOLIEroCs YeJ0BeYeCKUM. Takue aMUHOKHUCIOTHBIE OCTATKU HA3bIBAIOTCS He-
YeJIOBEYECKOrO MPOUCXOKIEHUST YaCTO «UMIOPTHPOBAHHBIMUY» OCTaTKaMH, KOTOpPbIe OOBIYHO Oe-
PYTCS U3 «KMMIOPTHPOBAHHOTOY» BapuabeTbHOro NOMeHa. | ' yMaHu3auus MOXKeET OBITh 1O CYIIECTBY
Mpou3BeeHa MoCPeACTBOM 3aMeHbl yuacTkoB CDR wnu nocnenosarensrocTeli CDR rpezyHOB Ha
COOTBETCTBYIOIIHE NIOCIEA0BATEIbHOCTH UeIoBeueckoro anturena. CoOTBETCTBEHHO, TAKHE «T'yMa-
HU3UPOBAHHBIE» AHTHUTEJNA SIBISFOTCS XUMepHbIMU aHTHTeNaMu (mateHT CIIIA Ne 4 816 567), rae cy-

MECTBECHHO MEHbIIAaA 4aCTh, YEM WHTAKTHBIN YeJIOBEUECKUMN Bapna6eanbn‘/'1 JOMCH, ObLIa 3aMeHEHa
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COOTBETCTBYIOLIEH MOCIEI0BATEIPHOCTBIO BUA, OTJIMYHOIO OT YesoBeka. Ha npakTuke ryMaHu3u-
POBaHHBIE AHTUTENA SIBIISTIOTCS OOBIYHO YEJIOBEYECKUMH AQHTHUTENIaMH, B KOTOPBIX HEKOTOpBIE
octratku CDR u, Bo3amoxHO, octatkul FR 3amMeHeHbI Ha OCTaTKU aHAJIOTUYHBIX CAUTOB AHTUTEJ TPhI-

3YHOB.

Hcnonp30BaThcsi MOTYT TPAHCTEHHBIE JKUBOTHBIE (HAIPUMEp, MBIIIN), KOTOPbIE CIOCOOHBI IPU UM-
MyHU3allun Bpra6aTbIBaTb TTOJTHBIHN CIIEKTP YCJIOBCUCCKUX aHTUTEJI IIPU OTCYTCTBUU Bpra60TKI/I OH-
JOI'€HHOIO I/IMMYHOFJ'IO6YJ'II/IHa. Haan/IMep, OBLUIO OIIMCAHO, YTO rOMO3UI'OTHasA ACJICHIHUA I'CHa, KOO~
pPYHOLIETO Yy4aCTOK MPUCOCANHCHM A TSKEJION LCIMHU AaHTUTEJIA Y XUMEPHBIX U MYTAHTHBIX MBIl el 3a-
pOI[bILHeBOfI JIMHUY, NIPUBOAUT K INOJIHOMY I/IHFI/I6I/IpOBaHI/I}O Bpra6OTKI/I OHAOI'CHHBIX aHTHUTCII. Ile-
PEHOC FeHHOH MaTPHLIbl MMMYHOTJIOOYJIMHA KJIETOK 3apO/IbIIIEBON JIMHUH Y€JI0BEeKa B TAKUX MyTaHT-
HBIX MBbILIEH 3apObIIEBON JMHUH OyIeT IPUBOAUTH K BHIPAOOTKE YEIOBEYECKUX AHTHUTEN C aHTH-
reHHOI cTuMyJsiuneil. YenoBeueckue aHTUTENa MOTYT OBbITh TaKyKe MOJTy4YeHbl B OnbroTekax ¢aro-

BOro q1ucCIuies.

AHTHTENa 0 N300PETeHUI0 NPEANIOYTUTENIEHO BBOASATCS B CYOBEKT B (papMaLeBTUYECKU ITpUeMIIe-
MoM HocuTtene. [Tonxoasiee KoanuecTBo (papMaeBTUIECKH MPUEMIIEMOM COJT OOBIYHO HUCTIONb3Y-
€TCs B COCTAaBC AJIA NMpUAaHUSA KOMIIO3HUIWH U30TOHUYIHOCTH. HpI/IMepr (bapMaL[eBTI/I‘-IeCKI/I MnpueEM-
JIEMbIX HOCUTEJIEH BKJIFOYAIOT (PU3MONIOTMYECKUI pacTBOp, pacTBOp PuHrepa u pacTBOp IEKCTPO3bI.
Yposenb pH pacTBOpa cCOCTaBIIsIET, MPEANOYTUTENBHO, OT OKOJIO 5 10 OKOJIO 8 U, OoJiee MpearnoYTH-
TEJIbHO, OT OKOJI0 7 10 okoso 7,5. KpoMe TOro, HOCUTEN! BKIIOYAKOT MpenapaTsl MPOJOHTMPOBAH-
HOTO BBICBOOOK/ICHUS, TAKUE KAK MOy TPOHULIAEMbIE MATPHULIbI TBEPABIX THAPOPOOHBIX OJMMEPOB,
CoZlep KaLe AaHTUTENO, MATPHLIBI KOTOPBIX UMEIOT BUJ MPOQUIUPOBAHHBIX OOBEKTOB, K MPUMEPY,
TUIEHKH, JIMITOCOMBI MM MUKpo4acTHIbl. J[isi crenuanucta qaHHON obnactu OyneT O4eBHIHO, YTO
ONpPEACIICHHBIC HOCUTEIIN MOTYT 6bITb 60.]'[66 NpEANIOUTUTEIIbHBIMU B 3aBUCUMOCTH OT, HAIIPUMED,

criocoba BBCACHH U KOHLUCHTPALMK BBOAUMOT'O aHTUTEIA.

AHTHTEIa MOTYT BBOAUTHCS CYOBEKTY, MALIMEHTY WK B KJIETKY MTOCPEICTBOM HHBEKLIUH (HAIPUMED,
BHYTPHUBEHHO, BHYTPUOPIOIINHHO, MOJKOKHO, BHYTPUMBILIEYHO) HIIH JPYTHMHU CTIOCOOaMHU, TAKUMHU
KaK BJIMBAaHHE, KOTOPOE IapaHTHUPYET JOCTABKY K KPOBOTOKY 3((eKTUBHBIM 0Opa3oM. AHTUTENA
TAK)K€ MOTYT BBOAMTHCS BHYTPUTYMOPAIBbHBIMH WIJIM MEPUTYMOPAIBHBIMU CIIOCOOAMHM, YTOOBI BbI-
3BaTh JIOKAJBHBIE, a TAK)KE€ M CUCTEMHBIE TepaneBTudeckue 3¢dextol. [IpennodTuTensHpIMU SBIIS-

HOTCA MECTHOEC UJIM BHYTPHUBEHHOC BBEICHUE.
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OddexTuBHas no3upoBKa U rpaduK BBEIEHUS aHTHTEN MOTYT OBbITh OMpeNeIeHbl SMITUPUIESCKH, a
MPUHSITUE TAKOBBIX PEIICHUN MO CHITY CIIeHUATNCTY AaHHON obnactu. CrienuanucramM JaHHON 00-
nactu OyeT MOHATHO, YTO JO3UPOBKA aHTHTEN, KOTOPBIE NOJIKHBI OBITH BBENIEHBI, OyIeT BapbHPO-
BaThCSl B 3aBUCHMOCTH OT, HampuMep, CyObeKTa, KOTOPOMY OyIeT BBOAUTHCS aHTHUTEINO, criocoda
BBEJICHUS, KOHKPETHOT'O THUIIA HCIOJB3yEeMOro aHTHTENa W APYTUX BBOAMMBIX JIEKAPCTBEHHBIX
cpenctB. Tunu4yHasi THEBHAs O3UPOBKA AHTUTEJNA, WCIOJNB3YEMOTO OTHEIBHO, MOXKET BapbUPO-
BaTbCsl OT OKOJIO 1 MKI/KT BIUIOTh 10 100 MI/Kr mMaccel Teja uiu 0ojiee B JeHb, B 3aBUCUMOCTH OT
(dakTopoB, ynoMmuHaeMbIx Bbime. [locnie BBeAeHUs aHTHTENA IS JICUEHUsT paka JIerkoro 3(¢exTus-
HOCTb TE€PANeBTUYECKOrO aHTUTEA MOXKET OBITh OLEHEHA Pa3IMYHBIMH CIIOCOOAMHU, U3BECTHBIMU
KOMIIETEHTHOMY CHELHaJIMCTy AaHHOH obnactu. Hampumep, pasmep, KOJHMUECTBO W/WIIH pacriperne-
JICHHE paka JIeTKOro B OpraHusMe CyOBbeKTa, MPOXOISIIEro JeUeHUe, MOKET KOHTPOJIUPOBATLCS C
MOMOIIBIO CTAHIAPTHBIX METONIOB BU3YAJIHM3AI[MHU OMYyXOJI. BBeIEHHOE B TEPaNeBTHUECKHUX LIEJISIX
AHTHUTEJNO, KOTOPOe OJOKUPYET POCT OMYXOJIH, MPUBOIUT K YMEHBIICHHUIO pa3Mepa H/Iid MpeaoTBpa-
IIA€T PA3BUTHE HOBBIX OMyXOJieH B CPABHEHUH C TeUeHHEM 0OJIe3HH, KOTOpoe Obl UMeNIo MecTo 0e3

BBCACHHA aHTHUTECIIA, U ABJIACTCA SQ)Q)GKTI/IBHBIM AHTUTEJIOM IJIs JICUCHHS paKa JICTKOIo.

Tak kak mapkepsl onyxoiu jJerkoro ABCA13, MMP12 o u3o0peTeHuIo BBICOKO SKCITPECCUPOBAHbI
B KJIETKaX PaKa JIETKOr0 U 3KCIPECCUPOBAHbI HA UPE3BbIUANHO HU3KUX YPOBHIX B HOPMAJIbHBIX KJIET-
kax, uaruduposanue sxcnpeccurd ABCA13 u MMP12 wiu akTHBHOCTH TIOJTUIIENITUIOB MOKET ObITh

UHTETPUPOBAHO B JIFOOYIO TEPATIEBTUYECKYIO CTPATETHIO AJIst JISUSHHs Huh nipenynpexnenuss HMPJL

[TpyHIMIT aHTUCMBICIOBOM TEpaNMy OCHOBAH HAa THUIOTE3€, YTO MOCJIEA0BATEIbHOCTh-CIIEH(pye-
CKO€ MOJABJICHNE TeHHOH SKCIPeCcCHH (IMTOCPEICTBOM TPAHCKPHUITLIMH WITH TPAHCIISLIUN ) MOXKET OBITh
JOCTUTHYTO MPY BHYTPHUKJIETOUHOHN rubpuausanuu mexay reaomuon JIHK win MPHK u komrie-
MEHTAPHBIMH aHTUCMBICJIOBBIMU coeqHEeHUsIMU. O0pa3oBaHUe TAKOTO THOPUIHOTO OYIUIEKCa HYK-
JIEMHOBBIX KHUCJIOT NPEensATCTBYEeT TpaHckpunuuu renomuon JIHK, kogupyroieil aHTUreH-MULIEHb,
WJIH MPOIIECCUHTY/TPAHCTIOPTY/TpaHCsiuu u/uu cradunpHocTH MPHK ormyxoieBoro anTureHa-Mu-

MCHU.

AHTHCMBICIIOBBIE HYKJIEHHOBBIE KUCJIOTBI MOTYT OBITh IOCTABJIEHBI C UCTIOJIB30BAHUEM PAa3IMIHBIX
noaxonoB. Hampumep, aHTUCMBICIIOBBIE OJMTOHYKJIEOTHAbI Win aHTucMeiciaoBass PHK moryT BBo-
IUTHCS HETIOCPEICTBEHHO (HAapUMep, BHYTPUBEHHON HHBEKIHEH) CYyOBeKTY B (hOpMe, KOTOpast mo3-
BOJISIET TIOTJIOIIEHHE OIMYXOJIEBBIMU KJIETKAMH. AJIBTEPHATUBHO B KJIETKH MOTYT BBOAMTBHCS BHPYC-

HbIE WJIH TUIA3MUAHbBIE BEKTOPHI i1 Vivo, KOTOpBIE KOAUpyoT anTucMbIcinoByro PHK (nmm ¢pparmeHTs
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PHK). AnTtrHCMBICTOBBIE 3(p(eKThl Takke MOTYT ObITh BBI3BAHBI CMBICIOBBIMH IOCIIEIOBATEIBHO-
CTSIMH;, OTHAKO CTeTeHb (PeHOTUIMMYECKIX NU3MEHEHNH KpaiHe n3MeH4rnBa. PeHOTHINYECKHE U3Me-
HEeHMs, HHAYLUPOBaHHbIE 3(PPEeKTHBHON aHTHCMBICIOBOH Tepamnuel, OLIEeHHBAJIICh B COOTBETCTBUU
C U3MEHEeHHsIMH, HarpuMep, ypoBHsAMU MPHK-Mummenu, ypoBHsaMu Oenka-MUIIEHN W/WIH YPOBHSAMHU

AKTUBHOCTH O€JIKa-MHUIIEHH.

B xoHKpeTHOM npuMepe MHruOupoBaHue (PyHKLIUU MapKepa paka JIETKOro ¢ MOMOIIbIO T€eHHOH Te-
panuu ¢ MPUMEHEHNEM aHTUCMBICJIOBBIX KOHCTPYKIMH MOKET ObITh BBITIOJIHEHO MOCPENCTBOM Ipsi-
moro BBeneHus cyopekry PHK xommnemenTaproii mapkepsnoit PHK onyxomu nerkoro. PHK, kowm-
ruieMeHTapHyo MapkepHoit PHK onyxonu, MOJKHO MOJy4YUTh U BBIIEIUTD C TOMOIIBIO JIF000MH CTaH-
JapTHON METOAMKH, HO HAOOJIee MPOCTO €€ MOIYYHUTh C ITIOMOIIBIO TPAHCKPUIILIMHU /12 VilF'O C UCTIOJb-
3oBanueM /IHK, xommnemenTapHoii mapkepHoi JIHK omyxomu, nmox KOHTpoJieM BbICOKO3 (PP EKTUB-
HOro nmpomoropa (Hampumep, T7-mpomoropa). Beenenue komruiementapHoi mapkepHoi PHK omy-
XOJIM B KJIETKH MOXKET OBITh MPOU3BEAECHO TOOBIM CIOCOOOM MPSIMOTO BBEIEHHSI HYKJIEHHOBBIX KHC-

JIOT, ONMUCBIBACMbBIX HHIKE.

AnbrepHaTuBHas ctparterusi unruouposanus ¢yHkuuu ABCA13 u MMP12 npu ucnonb30BaHUU
TeHHOH Tepanuy BKJIIOYAeT BHYTPUKIETOUHYIO sKcrpeccuro aHturen k ABCA13 u MMPI12 wmu
¢parmenta antuten k ABCA13 u MMP12. Hanpumep, ren (wim ¢pparMeHT reHa), KOOUPYOIUH
MOHOKJIOHAJIbHOE aHTUTENIO, KOoTopoe crnermduuecku cpsizbiBaercss ¢ nojunentuaom ABCAI13,
MMP12 u uHruOupyer ero OMOJOrHYeCKYI0 aKTHBHOCTbD, TOMELIAIOT MO/ KOHTPOJIb TPAHCKPHUITLIHH
cneun(puyeckol (Hampumep, TKaHe- WK OMyXOJIb-CIIEU(PHUECKON) PEeryIaTOPHON MOCIEI0BATEb-
HOCTU T'€HOB B IIpeeax BEKTOpa HKCIIPECCHM HYKJIEMHOBOH KHUCIOTHL. BekTop BBOAUTCS 3aTeM
CyOBEKTy Tak, YTOOBI OH MOTJIOIIAJICS KJIETKAMH paka JIETKOro WM APYTUMH KJIETKaMH, KOTOPbIE
3areM cekpetupytoT antuTena kK ABCA13, MMP12 u, TeM cambIM, OJOKUPYIOT OMOJIOTHUECKYIO aK-
tuBHOCTh mojunentuaa ABCA13, MMPI12. Ilpeanouturensho, ecnu nojunentuasl ABCA13,

MMP12 npucyTCTBYIOT Ha BHEKJIETOUHON NOBEPXHOCTHU KJIETOK PAKA XKEITYAKA.

B criocobax, onmuchIBaeMbIX BBILIE, KOTOPBIE BKIOYAOT BBEACHHE U MOrjomeHue sk3orennoi JJHK
KJIETKaMU cyObekTa (T.€. TeHHYI TPAHCAYKIUIO WM TPAHC(EKIHUI0), HYKIEHHOBbIE KHCIOTHI IO
HACTOSAIIEMY H300peTeHUI0 MOTYT ObITh B (hopme «oOHaxkeHHOW» JIHK, mn e HyKJIEMHOBBIE KHC-
JIOTBI MOTYT OBITh B BEKTOPE ISl JOCTABKU HYKJIEMHOBBIX KHUCJIOT K KJIETKAM JJIsi MHTHOWPOBAHUS
JKCIIpeccuu OeKa-MapKepa OIMyXOJIH JKenyAKa. BeKTop MOKeT npencTaBisTe COOOH MMEIOLIHUIICS B

npojaXke Mpenapar, TaKoW Kak ajgeHoBuUpycHbI BekTop (Quantum Biotechnologies, Inc. (JIaains,
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Ksebek, Kanana). JloctaBka HyKJIEHHOBOM KHUCIIOTHI MJIH BEKTOPA K KJIETKAM MOXKET IPOU3BOIUTHCS
MOCPEACTBOM PAa3jIMUYHbIX MeXaHHU3MOB. Hampumep, 1ocTaBka MOXKET NMPOU3BOIUTHCS C MOMOLIBIO
JIMIIOCOMBI C HCIOJNb30BAHHMEM HMEIOLIMXCA B INPOAAXKE JUIOCOMHBIX IPENaparoB, TaKUX Kak
LIPOFECTIN, LIPOFECTAMINE (GIBCO-25 BRL, Inc., IefitepcOepr, Mspunenn, CIIA),
SUPERFECT (Qiagen, Inc. Xunpnen, I'epmanns) u TRANSFECTAM (Promega Biotec, Inc., M»-
nucoH, Buckoncun, CIIIA), B paBHOI CTE€NEHU KaK U APYTUX JUIOCOM, Pa3pabOTaHHBIX B COOTBET-
CTBUU CO CTAHAAPTHBIMU IPOLEAYPAMU YPOBHsS TeXHUKU. KpoMe TOro, HykjaenHOBask KUCIOTa WU
BEKTOP B COOTBETCTBUU C HACTOSIINUM H300pPETEHHEM MOXKET OBITh JOCTABJIEH /71 ViVO TIOCPENCTBOM
3JIEKTPOTIOPALIMH, TEXHOJIOTUSI KOTOPOI MMeeTcst B Hanu4uu B komnanuu "Genetronics, Inc." (Can-
Huero, Kanudopnus, CIIIA), B paBHOI1 cTenenu kak 1 ¢ nomoinsko yerpoiictsa "SONOPORATION

machine" (ImaRx Pharmaceutical Corp., Takcon, mrar Apusona. CIIIA).

OnHNM U3 MPUMEPOB SBJISIETCSI BEKTOPHAS TOCTaBKa IMOCPEACTBOM BHUPYCHOW CHCTEMBI, TAKOH Kak
pPeTpOBHPYCHAsI BEKTOPHAs CHCTEMa, KOTOpasi CiocoOHa YIaKOBbIBATh PEKOMOMHAHTHBINA PETPOBH-
pycHbI reHoM. PeKOMOMHAHTHBIH PETPOBUPYC MOXKET OBITh 3aTEM HCIIOIb30BaH, YTOOBI HHPHUIIUPO-
BaTh U TaKUM OOPa3OM JOCTaBUTb K MH(HUIMPOBAHHBIM KJIETKAM aHTHUCMBICIOBYIO HYKJIEHHOBYIO
KUCJIOTY, KoTopasi uHrubupyer sxcnpeccrio ABCA13 u MMP12. Tounslii crioco0 BBEASHUST U3Me-
HEHHOH HYKHGHHOBOﬁ KHCJIOTBI B KJIETKH MJICKOITUTAOIICTO, Pa3yMECTCsA, HE OrpaHUYIUBACTCA HUC-
MOJIb30BAHUEM PETPOBUPYCHBIX BEKTOPOB. MIMeeTcsl INMPOKUI CHEKTP APYTUX METOAUK IJIsl JAHHOU
npoucaypal, BKJIr04asa UCIIOJb30BaHUEC aA€HOBHUPYCHBIX BEKTOPOB, aACHO-aCCOLIUMUPOBAHHBIX BUPYC-
HbIX (AAV) BEKTOpPOB, JIECHTHBHPYCHBIX BEKTOPOB, MCEBIOTHIIUPOBAHHBIX PETPOBHPYCHBIX BEKTO-
poB. Takke MOTYT MPUMEHSATHCS METOAMKH (PU3UUECKON TPAHCAYKLIMH, TAKHE KaK JIMITOCOMHAsI 10-
CTaBKa U PEeLeNTOP-ONOCPEIOBAHHbIE U APYTHe MEXaHU3MbI SHIouuTo3a. JlanHOe n300peTeHne Mo-
JKeT OBITh MCTIOIB30BAHO BMECTE C JIFOOBIM U3 3TUX WUJIU APYTUX UCIOJNBb3YEMBIX OOBIMHO CIIOCOOOB

TF€HHOTI'O NMEPEHOCA.

AHTI/ITeHa MOFyT TAKKE HpI/IMeHﬂTbCﬂ OJIsT TUATHOCTUYECKUX aHAJIN30B in vivo. KaK HpaBI/IJIO, aHTU-
TeJO TMOMEYaroT pafuoHykIeotuaoM (Takum kak In, PTc, *C, B *H, ¥ P um *° S), Tak uro
OIyXOJIb MOKET OBITh JIOKATH30BaHa C TIOMOIIBI0 UMMyHOCHUHTHIpaduu. B oqHOM BapuaHTe OCy-
ESCTBJICHUSA aHTUTECIIA UJIIU UX (I)paFMeHTbI CBA3BIBAKOTCA C BHECKJIICTOYHBIMU JOMCHAMHAU ABYX HJIU

6onee mumeneir ABCA13, MMP12 npu nokasarene apdurnoctu (Kd) Hrke uem 1x10 MxkM.

AHtuTena AJIsL AMarHOCTUYECKOTO MPUMEHCHU A MOTYT IOMEYATHCA 30HAAMU, TOAXOAAIITUMUA I 00-

HapY>KeHHsI pa3IMYHBIMU criocobamu Busyanuzanui. CriocoObl 0OHApYKEHUsI 30HAO0B BKIIIOYAIOT, HO
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0e3 orpanuueHusi, (GIYOPECHESHIINIO, CBETOBYI), KOH(POKAJIBHYIO U 3JIEKTPOHHYK) MHKPOCKOITHIO,
MarHUTHO-PE30HAHCHYIO TOMOTPa(p U0 U CIIPEKTPOCKOITHIO; (PJIFOOPOCKOMHUIO, KOMITBIOTEPHYIO TOMO-
rpaduio ¥ MO3UTPOHHO-3MHUCCHOHHYIO ToMorpaduto. [Tomxonsine 30HAbI BKIIFOYAIOT, HO Oe3 orpa-
HIYeHuUs, HIyopecLerH, POAaMuH, 303UH U apyrue (roopodopsl, paTuoU30TOMNbI, 30J0TO, FaI0JH-
HUH U Apyrue JaHTaHOHbI, TapaMarHUTHOE jkene3o, pTop-18 u npyrue nmo3suTpoHHO-aKTUBHBIE pa-
auoHyKIuAbl. bojee Toro, 30HABI MOTYT OBITE OM- WM MYyJbTH()YHKLHNOHAIBHBIMA M OOHAPYKH-
BaTbCA 60.]'[66 Y€M OAHHUM U3 MPUBCACHHBIX CHOCO6OB. Z[aHHbIe AHTUTEJIa MOT'YT 6bITb IIOMCUYCHBI
HalpsMyro UJn OIOCPEAOBAHHO YKa3aHHBIMH 30HAAMU. HpI/ICOCI[I/IHeHI/Ie 30HAOB K aHTHUTEJIaM BKJIFO-
YaeT KOBAJIEHTHOE MPUCOEANHEHNE 30H/1a, BHEAPSHHE 30HA B AHTUTEJIO M KOBAJICHTHOE TIPUCOETH-
HCHUEC XCJIATUPYIOIECTO COCAMHCHU AJIA NMPUCOCANHCHUS 30HAAa, HIMPOKO MPHU3HAHHOC CPEAU IIPO-
YuX B JTAaHHOH oOnacTu. [{jiss *UMMyHOTHCTOX UMHYECKHX UCCIIEAOBAHUI 00pasel mopakeHHON TKaHU
MOKET OBITh CBEXKHM UJIH 3aMOPOKEHHBIM HJTH MOKET ObITh 3aJIUT mapapuHOM U 3aKCHPOBAH Ta-
KHUM KOHCEPBaHTOM, Kak (hopMasivH. 3ahMKCUPOBAHHBIN MITH 3aJIMTBINH CPE3 CONEPIKUT oOpasell, KOH-
TAKTUPOBABIIUN C TIOMEYEHHBIM MEPBHYHBIM AHTHTEJIOM M BTOPUYHBIM aHTUTEJIOM, TI€ aHTHUTEJIO

UCTIONB3YeTCs A1t OOHapy»keHwust skcrpeccun oenkoB ABCA13, MMP12 in situ.

B Hacrosmem n300peTeHnH MpeioskeH NenTHA, BKIIOYAIOIIUN MOCIeI0BATENbHOCTb, KOTOPAs BbI-
oupaetcs uz rpynmbl ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 no SEQ ID No. 84 u
SEQ ID No. 92, unu ero Bapuant, Kotopsiii Ha 90% romojornyen nocienosarenbHoctyu ¢ SEQ ID
No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 mo SEQ ID No. 84 u SEQ ID No. 92, unu ero Bapuasr,

KOTOPBIH OyZeT HHAYLHPOBATh MEPEKPECTHYIO PEAKIHIO T-KJIETOK C YKa3aHHBIM MENTHIOM.

IMenTunel o M300peTeHHI0 00IANAI0T CIIOCOOHOCTBIO CBS3BIBATHCS C MOJIEKYJIOW TJIABHOTO KOM-

iekca rucrocoBmectumoctu denoseka (MHC) I w/unu 11 knacca.

B nHacrosimem mM300peTeHUH TEPMUH «TOMOJIOTUYHBIIN» OTHOCHUTCSI K CTENEHH MACHTUYHOCTU (CM.
BeIlIe, [IporieHTHAs 1OJIT MACHTUYHOCTH) MEXKY MOCJIEAOBATEIbHOCTIMH IBYX aMHHOKHCIIOTHBIX
NOCJIEIOBATEIbHOCTEH, T.€. MEeNTUIHBIX WIH TMOJIHUIIENTHIHBIX MOCIe0BATEIbHOCTEH. Y IOMSHYTas
paHee «rOMOJIOTHS» ONPEAEIIeTCs PYU CPABHEHHH JIBYX MOCJIEOBATEIBHOCTEH, COMIOCTABIISIEMBIX B
ONITUMAJIBHBIX YCIIOBUSIX JUIsI CPABHMUBAEMBIX ITOCHIEOBATENbHOCTEH. Takasi roMoIorust mocaenoBa-
TEIBHOCTEH MOXET OBITh MOACYNTAHA C TIOMOIIBIO CO3JAHHsI BBIPABHUBAHMUS, HAIIPUMEP, MO ajro-
purmy ClustalW. IIIupoko pacnpocTpaHeHO MPOrpaMMHOE OOecrieueHue Ul aHaIu3a MOCIe0Ba-
tenpHOCTeH, B wacTHocTH, Vector NTI, GENETYX unu npyrue aHaauTH4ecKHe WHCTPYMEHTBI,

npeaoCTaBIACMbIC OaHKaMHU JaHHBIX CBO6OI[HOFO AOCTyMma.



- 88 -

Crnenmanmuct naHHOH oOnacTi OyeT B COCTOSIHMM OLEHHUTD, OyayT iu T-KJIeTKH, HHIYLUPOBAHHbBIE
BApUAHTOM CIEeU(UIECKOro MENTHAA, COCOOHBI K MEPEKPECTHON PeakUUu C CAMHM MENTHAOM

(Fong et al.,, 2001); (Zaremba et al., 1997; Colombetti et al., 2006; Appay et al., 20006).

ITon TepMHUHOM «BapHAHT» JAHHON AMUHOKHCIOTHON MOCIIEOBATEIbHOCTH H300pPETATENN UMEIOT B
BU/ly, YTO OOKOBBIE LIENH, HAIpPUMEp, OJHOTO WM IABYX AMHHOKHCIIOTHBIX OCTaTKOB HM3MEHEHBI
(HarpuMep, MpHU UX 3aMeleHNH OOKOBON LIEMBIO PYTrOro BCTPEYAOLIErocs B MPUPOIE aAMUHOKHC-
JIOTHOTO OCTATKa MUJIM KaKOW-11O0 Ipyroi OOKOBOM LIEMbIO) TaK ,4TO MENTH] MO-TIPEKHEMY CIOCO-
OeH cBsaA3bIBaTBHCS ¢ MoJekyoi HLA mno cymecTBy TakuM ke myTeM, KakK U MEeNTHJ, COCTOSLINH 13
JaHHOM aMHUHOKUCJIOTHOM nocienoBaTeabHOCTH ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No.
76 no SEQ ID No. 84 u SEQ ID No. 92. Hanpumep, nentua Moket ObITb MOAM(ULIPOBAH TAKHM
00pa3oM, YTO OH MO MEHbILEI Mepe COXPAHHT, €CIIU He YIJIYUIIHUT, CIIOCOOHOCTh B3aUMO/IEHCTBOBATh
Y CBSI3BIBATBHCS CO CBsI3bIBaroOIeil Ooposakoi moaxoxnsmeit monekynsl MHC, Takoit kak HLA-A*02
wu -DR, u, Takum 00pa3om, OH MO MEHbLIEH Mepe COXPAHUT, €CJIU He YIYUIIUT, CIIOCOOHOCTD CBS-

3piBaTbeA ¢ TKP akrusuposannsix LITJL

Hannbie LITJI MoryT 3aTeM BCTyIaTh B IEPEKPECTHYIO PEAKLIUIO C KJIETKAMHU M YHUUYTOXKATh KJIETKH,
KOTOPbIE 3KCIPECCUPYIOT MOJUMNENTHA, KOTOPbIHA COAEPKUT MPUPOAHYI0 AMUHOKUCIOTHYIO IOCJIe-
JOBaTEJIbHOCTb POACTBEHHOTO MENTHAA, KaK OMpPEAENICHO B acleKTax 3Toro uzodperenus. [1o uH-
dbopmanuu u3 Hay4dHO! uTepatypbl (Rammensee et al., 1997) u 6ankoB nanubix (Rammensee et al .,
1999) koHKpeTHble TO3UIUK CBsi3bIBarOIUXCss ¢ HLA mentumoB OOBIYHO SIBJISIFOTCSI SIKOPHBIMU
ocraTkamH, (POPMHUPYIOIIUMH LHEHTPAIBHYIO MOCIEI0BATEIBHOCTD, MOIXOASAIIYIO K CBS3bIBAIOIIEMY
MoTuBy peuentopa HLA, KOTOpbIi onpenessieTcs: MONSPHBIME, 3JIEKTPOPU3NIECKIMH, THAPO(HOO-
HBIMH U MPOCTPAHCTBEHHBIMH CBOMCTBAMH MOJHIIETITUAHBIX LeTnel, 00pa3yrLINX CBA3BIBAIOIIYIO
ooposnky. Tak, cenuanucT qaHHOU 00acTH OyAeT B COCTOSIHUU MOIU(DUIIMPOBATH AMHUHOKHCIIOT-
Hble nocaenopareabHocTh, ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 mo SEQ ID No.
84 u SEQ ID No. 92, coxpaHsisi U3BECTHbIE SKOPHbBIE OCTATKH, U OYZI€T B COCTOSTHUH OTPENENUTb,
COXPAHST JIU TAKHE BAPUAHTHI CIOCOOHOCTD CBs3bIBaThCs ¢ Monekysamu MHC knacca [ wn 1. Ba-
PHAHTBI HACTOSIIIErO H300PETeHHsT COXPAHSIOT CIIOCOOHOCTH CBs3bIBAThCS ¢ TKP akTHBHPOBAaHHBIX
IITJI, xoTopble MOTYT BIIOCJIEACTBUM BCTYNaTh B MEPEKPECTHYIO PEAKLUIO U YHUUYTOXKATh KJIETKH,
SKCIPECCUPYIOLME MOJUNENTH I, KOTOPBIA COAEPKUT NMPUPOJHYK) aMUHOKHMCIOTHYIO MOCIEAOBa-

TCJIBbHOCTD POACTBCHHOI'O NENITHUAA, KaK ONPEACTICHO B aCINIEKTAX HACTOALIECTO I/1306peTeHI/I$I.
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Te aMMHOKHMCIIOTHBIE OCTaTKH, KOTOPBIE HE BHOCAT CYLIECTBEHHBIN BKJIaJ BO B3auUMoAencTBue ¢ T-
KJIETOYHBIM PELEeNTOPOM, MOTYT ObITh MOAU(UIIUPOBAHBI 3aMEHOH Ha IPYIYIO aMHUHOKHUCIIOTY,
BKJIFOUEHHUE KOTOPOH, MO CYLIECTBY, HE BIIUSET HA PEAKTUBHOCTh T-KJIETKU U HE YCTPAHSIET CBSI3bIBA-
Hue ¢ coorBercTByroMM MHC. Takum o0pa3om, MOMIMO JaHHOTO YCJIOBUS, IENTH]I IO H300peTe-
HUIO MOKET OBITh JIFOOBIM MENTHUAOM (B 5TOT TEPMUH aBTOPHI U300PETEHUS BKIIFOYAIOT OJIUTOTIETI-
TUJBI WJIH TTOJIUIIENITHAB), KOTOPBIM BKJIFOYaeT aMUHOKHCIIOTHBIE TIOCIIEIOBATEIbBHOCTH UJTH HX y4a-

CTOK WJIM UX BapUAHT, KaK JaHO.

Tabauua 4: Bapuantel u MoTuB nentuaa B coorserctsuu ¢ SEQ ID NO: 1, 2,4, 5 wun 7
Iosymusa |1 |2 |3 |4 [S |6 |7 [8 |9
ABCA13-001 | Kog nentuna I |[L [F |E|I |[IN|P |K
SEQ ID No. Bapuantsl
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Tlo3unus

MMP12-003

Kon nenrtuna

]

SEQ ID No.

BapuaHntsl
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SEQ ID No.
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bonee nnuHHBIE MENTHUABI TAK)KE MOTYT OBITH NMPUTOJHBIMU. Takke BO3MOXKHO, YTOOBI SITUTOIIBI
MHC I knacca, XOTst OHU OOBIMHO UMEIOT JUIHHY Mekay 8-11 aMHHOKHCIOTaMH, T€HEepUPOBAJIHCH
IPU TPOLECCHHTe MEeNTHAOB U3 Oojee JIMHHBIX MENTHIOB WM OENKOB, BKIIIOYAIOIINX MCTUHHBIN
snuron. [IpennoyrurensHO, YTOOBI OCTATKU, KOTOPbIE MPUMBIKAIOT K UCTUHHOMY 3IIUTOITY, CYIe-
CTBEHHO HE BJIMSJIM Ha MPOTEOJUTUYECKOE paclieruieHHe, HeoOXOauMoe [Tl MTPEe3eHTAlH UCTHH-

HOI'0 5IIUTOIIa BO BPpEMA NMPOUCCCHUHTA.

Co0TBETCTBEHHO, B HACTOSLIEM H300PETESHUH MIPEAJIAraf0TCs TAK)KE MENTHIHbIE STTUTOMBI U STTUTOTIBI
MEeNTUIHBIX BAPUAHTOB, CBA3bIBatoLuXcs ¢ MosiekyjJamu MHC I knacca, B KOTOpBIX yKa3aHHbBIN Nen-
TUJ WM BapUAHT nMeeT oOyro umHy Mexny 8 u 100, mpeanouturensHo Mexay 8 u 30, u, Hanbo-
Jiee IpenrnouTUTeNbHO, Mexny 8 u 14, a umenno 8, 9, 10, 11, 12, 13, 14 amuHOKucIOTaMH, B Cilydae
NenTUIOB, cBs3bIBaroLMxcsi ¢ Mmosiekyaamu MHC knacca 11, amuHa Moxer Takke Obith 15, 16, 17,

18, 19, 20, 21 wnu 33 aMUHOKUCIIOTHI.

Pasymeercs, menTua wiM BapHaHT B COOTBETCTBUHU C HACTOSIIUM M300pereHueM Oyner o0nanarh
CIIOCOOHOCTBIO CBSI3BIBATHCSI C MOJIEKYJIOW TJIABHOTO KOMIUIEKCA TMCTOCOBMECTHMOCTH YeJIOBEKa
(MHC) I umu II knacca. Cesi3biBaHue nenTHIA WK BapuaHTa ¢ komruiekcom MHC moxkeT ObITh mpo-

BEPCHO CHOCO6aMI/I, N3BCCTHBIMU U3 YPOBHA TEXHUKH.

B Haubonee nmpeanovYTUTETPHOM BapUAHTE OCYIIECTBICHHs N300PETEHUs MENTUA COCTOUT HITU CO-
CTOWT, IO CYIIECTBY, U3 aMUHOKHUCJIOTHOMN mocyenoBaTebHOCTH B cooTBeTcTBUU ¢ SEQ ID NO 1 mo

SEQ ID NO 65 u SEQ ID NO 76 no SEQ ID NO 84 u SEQ ID NO 92.

«Cocrosimuii MPeUMyIeCTBEHHO U3» MOAPa3yMeBaeT, YTO MENTUI B COOTBETCTBHU C HACTOSIIIHM
n300peTeHneM, TOMUMO MOCJIEAOBATEIbHOCTU B cooTBeTCTBUH ¢ JF0Ooi u3 SEQ ID No. 1 mo SEQ
ID No. 65 u ¢ SEQ ID No. 76 nmo SEQ ID No. 84, u SEQ ID No. 92 uiu onuH U3 €ro BapuaHTOB,
CONIEP>KUT JOTOJHUTENbHBbIe Haxoasmuecs: Ha N- u/mi C-KOHIIE MOCIeIOBATeIbHOCTH AMIUHOKHUC-
JIOT, KOTOPBIE HE SABIISFOTCS 00513aTeNIbHO (POPMUPYIOIIMMH YacTh MENTHA, KOTOPask QyHKIIHOHUPYET

Kak smuron st Mosiekys MHC.
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Tem HE MeHee, 3TH (pparMeHTbI MOTYT OBITh BaXKHBI 711 oOecriederns 3(h(HeKTUBHOTO BBEACHNUS eIl
THAA B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM B KJIETKH. B OMHOM BapHmaHTe OCYIIECTBICHHS
HACTOSIIIETr0 N300pETEHNs IENTH L SIBISIETCS CIIUTBIM O€JIKOM, KOTOPBIH BKIJIFOUaeT, Harpumep, 80 N-
TepMHuHAIBHBIX aMUHOKHCIOT HLA-DR anTHreH-accounupoBaHHON MHBapuaHTHOH uenu (p33, B
nanpHeiimem “117), kak B3sAThIN 13 OaHka nanHbIx NCBI, nnBentapusiii Homep - GenBank Accession-
number X00497. B npyrux Buaax CIUSHUS MENTHAbI HACTOSALIETO H300PETEHHU MOTYT OBITh CIIUTBI
C aHTUTEJIOM, ONICAHHBIM B HACTOSIIIIEM JOKYMEHTE, WX €r0 (YHKIIMOHAIBHON YaCThIO, B YaCTHOCTH
BCTPOEHBI B IOCJIEOBATEIbHOCTD AHTUTENA, TaK YTOOBI ObITh CHerM(UIecKOd MUIIEHBIO YKa3aH-
HOT'O QHTUTEJNA, WIN, HAIPUMED, CIIUTHI C WJIM BCTPOEHBI B AHTUTEIIO, SIBJISIOIIEECS CelU(pUIeCKUM

AJsL ACHAPUTHBIX KJIETOK.

KpOMe TOT'O, MENTUA UK BAPUAHT MOXKET OBITh Aaajee MO,I[I/I(l)I/ILII/IpOBaH AJI YITYHIICHUS CTaOMIIBHO-
CTU W/UJIM CBSI3bIBAHUS C MOJIEKYJIaMU MHC B LEJIAX TTOJTYYCHUs 0oJiee CUIBHOTO UMMYHHOTI'O OT-
BETA. MeTOZ[bI TaKOM ONTUMHU3ALINH TTENTUIHON MOCEN0BATEIbHOCTH XOpOo1IO U3BECTHDI U3 YPOBHS
TEXHUKU U BKIIFOYAKOT, HAIIPUMEDP, BBEACHUC PEBEPCUPOBAHHBIX NMENITUAHBIX UM HENCITUAHBIX CBA-

3eH.

B peBepcupoBaHHON NeNTUAHOHN CBSI3W aMHUHOKUCJIOTHBIE OCTATKH MPUCOEIUHEHBI HE TIeTITHAHBIMU
cesa3simu (-CO-NH-), a nentunnas cBs3b peBepcupyercs. Takue peTpo-oOpaTHbIe MeNTHIOMUMETHKH
MOTYT OBITH MOJYYEHbI METOAAMH, U3BECTHBIMHU U3 YPOBHS TEXHUKH, HAPUMEP, TAKUMH, KaK OIH-
caHo B pabote Meziere et al (1997) J. Immunol. 159, 3230-3237, BKJIFOYEHHOMN CIOAA MyTEM CCHUIKU.
DTOT MOIXOA OXBATHIBAET MOJTYYECHUE IICEBAONENTHIOB, KOTOPBIE CONEPIKAT H3MEHEHUS], OXBAThIBA-
IOLIME OCTOB, HO HE OPUEHTALIMIO OOKOBBIX Leneil. Meziere u coaBTopsl (1997) MOKa3bIBAIOT, UTO 3TH
TNICEBIONENITUABI TPUTOAHBI [Tt cBsi3biBaHUsl ¢ MHC 1 mHAyKUMU OTBETOB T-XENMEepHBIX KIETOK.
Perpo-uHBEepTHPOBaHHBIE MENTHIBL, KOTOpPbIe copepikaT cBsi3s NH-CO BMECTO MENTHIHBIX CBs3eH

CO-NH, HamHoro 60Jjiee yCTOHYHBBI K IPOTEOJIUZY .

Henentuanoii cBsizbio, sBisiercsi, Harpumep, -CH>-NH, -CH,S-, -CH>CH;-, -CH=CH-, -COCH>-, -
CH(OH)CHg:- u -CH2SO-. B nmarente CLIIA Ne 4 897 445 npennaraercst MeTo[ TBepo¢a3HOrO CHH-
Te3a HenenTuaHbIX cBsizell (-CH2-NH) B monunenTHIHbIX HEeTsiX, KOTOPBIH BKIFOUAET MOJUIETITH/BL,
CHUHTE3HUPOBAHHBIE C UCIOJIb30BAHNUEM CTaHAPTHON METOIUKU, U HETIENITUAHYIO CBSI3b, CHHTE3UPO-

BAHHYIO MPU peaKLMU aMUHOANBJErU1a 1 aMUHOKUCIIOTHI B pucyTcTBU NaCNBH3.



-95.

ITenTHapl, BKIFOYAKOIINE MTOCIEIOBATEIBPHOCTH, OMMCAHHBIE BBIIIE, MOTYT ObITh CHHTE3UPOBAHBI C
JOTIOTHUTEIBHBIMA XUMHUYECKUMH TPYTIIIaMH, HAXOIALINMUCS Ha UX aMHHHOM W/WJIA KapOOKCUITb-
HOM KOHLIAX, AJIS YBEJIMYEHUs CTaOMIIBHOCTH, OMOJOrMYecKOH MOCTYMHOCTH W/win adPuHHOCTH
nentuaoB. Hanpumep, runpodobHbie TpymIibl, Takue Kak KapOOOEH30KCHIIbHBIE, NaH3UJIbHbBIE TN
TpeT-Oy THIIOKCUKapOOHWIIbHBIE TPYIIIbL, MOTYT ObITh TOOABJIEHbI K AMHHHBIM KOHLIAM IEMTHIOB.
ITonoOHbIM 00pa3zoM, aneTuibHast Tpymmna Wik 9-QTopeHMIMETOKCH-KapOOHMIIbHAS TPYTIIa MOXKET
OBITH pa3MellleHa Ha aMUHHBIX KOHI[ax nentunoB. Kpome Toro, ruapodobuas rpymnmna, Tper-0yTu-
JOKCUKapOOHUJIbHASL WIIM AMUIHASI TPYTINA MOXKeET OBITh 0OaBIeHa K KapOOKCHUIIBHBIM KOHIIAM Ie-

THUOOB.

Hanee, Bce menTUABI MO H300PETEHUIO MOTYT OBbITh CUHTE3HPOBAHBI B LEJSIX U3MEHEHUS] UX IMPO-
CTpaHCTBEeHHOMU KOoH(purypauuu. Hanpumep, MokeT ObITh HUCMONBb30BaH D-HU30Mep OIHOTO WK He-
CKOJIbKMX aMUHOKHCJIOTHBIX OCTaTKOB MENTHAA, a He 00bIuHbIN L-u3omep. bojee Toro nmo mMeHbIuei
Mepe OIMH M3 AaMHHOKHCJIOTHBIX OCTATKOB MENTHIOB MO H300PETEHHIO MOKET OBITh 3aMEIeH OTHUM
13 XOPOULIO U3BECTHBIX HE BCTPEUAIOLINXCS B IPUPOJI€ AMUHOKHUCIIOTHBIX OCTaTKOB. M3MeHeHus, Ta-
KM€ KaK JaHHbIE, MOTYT CJIY>KUTb ISl TIOBBIIIEHUS] CTAOMJIBHOCTH, OMOJOrMYECKON NOCTYIMHOCTH

W/ vnm CBSI3BIBAIOIIMX CBOIMCTB MENTUJIOB I10 1/1306peTeH1/1}0.

[TonoOHbIM 00pa3oM, MENTU WK BAPUAHT MO N300PETEHUI0 MOXKET OBITh MOAU(HUIIMPOBAH XUMHU-
YECKHM CIOCOOOM MOCPEACTBOM PEAKLMU OTACNbHBIX aMUHOKHCIIOT KakK JI0, TaK U MOCJE CHHTE3a
nentuna. [lpumeps! Takux MoaudUKaLUi XOPOLIO U3BECTHBI U3 YPOBHS TEXHUKH M 00001Iar0TCs,
Harpumep, B pabote R. Lundblad, Chemical Reagents for Protein Modification, 3rd ed. CRC Press,
2005, xoTopasi BKJIIOUEHA B OMUCAHUE TIO CChUIKE. XUMHUECKash MOAU(HUKAIMS aAMUHOKUCIIOT BKJTIO-
YaeT, HO 03 OrpaHUYeHus], MOJU(UKALHIO C TTOMOLIBIO AIMJINPOBAHHS, AMUTUHUPOBAHHMS, THPHIOK-
CHJIMPOBAHMS JIN3MHA, BOCCTAHOBUTEJILHOTO AJIKWIMPOBAHUS, TPUHUTPOOSH3IWINPOBAHHUSI AMHHHBIX
rpynn  2.4,6-tpuauTpoden3oncynbdonoBoit  kuciaoroit (TNBS), amumHoit momudukamuu kap-
OOKCHJIBHBIX TPYIII U CYJIb(PTUAPHIBHON MOIU(HUKALINN C MOMOIIBI0 OKUCIICHUS HaIMypPaBbHHON
KHCJIOTOH IUCTEWHA A0 LIUCTEMHOBOW KHUCJIOTBI, OOpa30BaHUs MPOM3BOIHBIX PTYTH, 00pa3OBaHUs
CMEIIAHHBIX ANCYJIb(QUAOB C IPYTUMH THOJIOBBIMH COSIUHEHHUSMHU, PEAKIIUN C MAJEMMHUIOM, Kap-
OOKCHMETUITUPOBAHUST HOTOYKCYCHOH KUCIIOTON MM HONALETaMUIOM U KapOaMOMJIUPOBAHUS 1THa-
HATOM IIPH LIEJOYHOM ypOBHE pH, XOTs He OrpaHNYMBAsICh UMHU. B 5TOH CBsA3U CIELIMAIUCT AAHHOU
obnacTi MOKeT MPOKOHCYJIbTHPOBaThCs ¢ rnaBoi 15 B Current Protocols In Protein Science, Eds.
Coligan u coast. (John Wiley & Sons NY 1995-2000) nnst nonydenus: 6onee odmmpHoit nadopma-

I[UU O METOJaX, CBS3AHHBIX ¢ XMMHUYECKOH Moaudukanmen 6eJIkoB.
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Bxkparue, Monudukaims, HanpuMep, aprHHWIBHBIX OCTATKOB B O€JIKaX 4aCTO OCHOBAaHA HA PEAKIINU
BULMHAJIBHBIX JUKAPOOHWIBHBIX COSNMHEHUH, TAKUX KaK (PeHMITTHOKCab, 2,3-0yTanauoH u 1,2-
LIUKJIOT€KCAHNOH, ¢ 00Opa3oBaHneM agnykTa. JpyruM MpUMepOM SIBIISIETCS] PEaKIMs METHIITIIHOK-
caJisl ¢ OCTaTkaMu apruauHa. Lipcrens mosker ObITh MOTUPHUIMPOBAH O€3 COnMyTCTBYIOIIEH Moandu-
KaLluH IPYrux HyKJIeO(pUIbHBIX CAalTOB, TAKUX KaK JIN3UH U TUCTUAWH. B pesynbraTte mist moaudu-
KallU{ LIUCTENHA AOCTYIHO OOJBLIOE YHCIIO peareHToB. Beb-caiiTel koMnaHuil, Takux kak Sigma-
Aldrich (http://www.sigma-aldrich.com), npenocrapisiroT HHGOpPMALMIO IO KOHKPETHBIM peareH-

TaM.

PacnipoctpaneHo Takke n3dbHpaTenbHOE BOCCTAHOBIIEHHE NUCYIb(PUIHBIX CBsA3el B Oenkax. Jucymnb-
(unHbIe CBSA3U MOTYT OBITH 00OPa30BaHbI M OKHCIIEHBI BO BPeMsI TEILIOBOH 00paboTku dnodapmaries-

TUYICCKUX CPCACTB.

K-pearent BynBopaa MOKeT HCIIOIb30BATHCS I MOTU(PUKALIMH CrIe(UIECKUX OCTaTKOB TJIFOTa-
MHHOBOH KHCIOTHL. N-(3-(numerunamuHonponui)-N’ -3 TUIKapOOIUUMH MOXKET HCIOJIb30BATHCS
111 00pa30BaHUs BHYTPUMOJIEKYJISIPHBIX MOMEPEYHBIX CBSI3€H MEXy OCTATKOM JIU3UHA U OCTATKOM

FIIOTAMUHOBOM KHCJIOTHI.

Hanpuwmep, nusTunnupokapOOHAT SIBJISIETCS PEareHTOM Ui MOAU(UKALNY THCTUAMIBHBIX OCTATKOB
B Oenkax. [ MCTUAMH MOXKET Takke ObITh MOIM(UITUPOBAH MIPU HCIIOJB30BAHUH 4-TUAPOKCH-2-HOHE-

HaJia.

Peakuyst 0OCTaTKOB JIM3MHA U APYTUX O.-aMUHHBIX IPYII [IOJE€3HA, HAIPUMED, IPU CBS3bIBAHUM NEI-
THUAOB C MOBEPXHOCTSIMHU HJTH MTOTIEPEYHON CITUBKE OeNKOB/enTHIOB. JIM3HUH SBIIAETCS CAHTOM TpH-
COEAMHEHUS O3 THIICHIJIUKOJISL ¥ OCHOBHBIM CAWTOM MOIU(HKAIIMY TPU MIUKO3WIHPOBAHUU Oel-

KOB.

OcTaTku MeTHUOHHMHA B Oellkax MOTYT ObITh MOIH(HUIIMPOBAHBI ¢ TTOMOIIBIO, HAIPUMED, Hoaarera-

Muza, OpOMITUIIAMHUHA U XJtopamuHa T.

Terpaautpomeran u N-alleTUIMMHAAA30J MOTYT OBITh UCTIOIB30BAHBI AJIST MOAU(UKALIH THPO3UIIb-
HBIX OCTaTKOB. [lonepeyHast CIunBKa MOCPEACTBOM OOpa30BaHUs AUTUPO3NHA MOJKET OBITh TPOU3BE-

A€HA C MOMOIIbIO MEPEKUCHU BOI[OpOI[a/I/IOHOB MCEIOH.
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B nmocnenHux nccnenoBaHusX Mo MoauUKauy TpUNTO(aHa MUCTIONBb30BATUCHS N-OpOMCYKINHU-
MHJI, 2-TUIPOKCU-S5-HUTpoOeH3miOpomMua wimm 3-Opom-3-metnn-2-(2-aurpodeHunmvepkanTto)-3H-

unnon (BPNS-ckarom).

YcneurHast Mopudukanus TepaneBTHUeCKuX 0enkoB u nentuaos [13I (monmms THIeHr TMKoIeM) 4acTo
CBsI3aHA C YBEJIMUYEHHEM IOJIYTIEPUO/a LUPKYIIALNHI, TOTTa KaK MOMNepedHas CIIUBKa OeJIKOB IyTa-
pabAETUIOM, MOJUATUIICHTJIMKOIb-TUAKPUIATOM B (OPMabIETUAOM HCIIONB3YETCS AJIs MOJyde-
HUs ruaporeneil. XuMudeckas MOAU(PUKALUS aJUIEPreHOB Il UMMYHOTEPANH YacTO TOCTUTAeTCs

npy KapOaMOUJIMPOBAHUH LINAHATOM KaJIUsl.

IlenTua nnu BApUAHT, B KOTOPOM NENTUI MOAUGDUIIMPOBAH WM BKJIIOYAET HEMENTUIHBIC CBS3H, SIB-
JISIETCSI IPENMOYTUTENIbHBIM BAPHAHTOM OCYILIECTBIICHHs n300peTenust. Kak mpaBuiio, menTuabl U Ba-
puaHTHI (110 MEHbLIEH Mepe Te, YTO COAEPIKaT MENTHIAHbIE CBA3H MEKAYy AMUHOKHCIOTHBIMHU OCTaT-
KaMH) MOTYT OBITh CHHTE3UPOBaHbI Fmoc-nonuaMuaHbM criocoboM TBepao(a3sHOro CHHTE3a Ier-
TUJIOB, KaK packpsITo y Lu u coaTopos (1981), n B mpuiararomuxcst ccpuikax. BpemeHHas 3amura
N-aMHHOTpyIIBI MPOU3BOAUTCS 9-PayopeHunmeTunokcrkapoonmnbroi (Fmoc) rpymnmoii. ITosTop-
HO€ PacCUICIICHHUE STOH BBICOKO LIENIOUe-Na0MIbHON 3aIIUTHON TPYIIIBI OCYINECTBIISETCS MPU HC-
nojip3oBanuu 20% nunepunuHa B N, N-numetmnpopmamune. OyHKUHNOHATIBHBIE TPYIITBI OOKOBOH
LIETTH MOTYT OBITh 3aIUINEHbI TIOJTYYEHUEM TaKUX COSAMHEHUH, KaK UX OyTHIOBbIe 3(HpPHI (B Cliyyae
CepuHa, TPEOHHHA U THPO3HMHA), OYTHUIIOBBIE CIIOKHBIE S(UPHI (B CIy4ae TNIFOTAMHHOBOW KUCJIOTHI U
acraparuHOBOM KHCJIOTBI), Oy THIIOKCUKapOOHMIIbHOE TIPOU3BOAHOE (B Clly4ae JIM3MHA M TUCTHIUHA),
TPUTHJIBHOE MPOU3BOAHOE (B CJIydae MUCTEHHA) U MPOU3BOAHOE 4-METOKCH-2,3,6-TpHUMETHIOSH30J1-
cynbdoHmNa (B ciay4yae apruHuHa). Eciu riiroTaMuH WK acmaparuH siBJsitoTest C-TepMUHATIBHBIMU
OCTaTKaMH, IS 3aLUThl aMUOTPYIIIBI OOKOBOH IIeNH UCTIOJB3YeTCs 4,4'-TMMETOKCHOSH3TUAPUITb-
Hast rpynna. Teepaoda3Hblii HOCHTENh OCHOBAH HA MOJIMMEPE MOTHINMETUIAKPUIIAMUAA, COCTOSI-
IeM U3 TpeX MOHOMEPOB: AUMeTHIaKpuiaMuaa (KapKacHbIii MOHOMED), OUC-aKPHUIIOWI3 THICHIHA-
MHHA (KOMIIOHEHT JUJIsl IEPEKPECTHOM CLTUBKH, JIMHKEP) ¥ METHUIIOBOTO 3(hUpa aKpHUIIOMICAPKO3HHA
(pyHKUMOHATM3UPYIOIIHI areHT). Mcrnonb30BaHHBIM areéHTOM JJIsl COSNUHEHHS TIENTHAA U CMOJIB,
MOAJAIOIMMCS PACLIEIIEHUIO, SIBJIETCS HECTOMKOE K JEHCTBUIO KUCIIOT MPOU3BOAHOE 4-TUPOKCH-
MeTHI(PEHOKCUYKCYCHOHN KHCIOThL. Bce aMUHOKHCIIOTHBIE TPOU3BOIHBIE TOOABIIIOTCS B BUAEC TIPENI-
BAPUTENIbHO CHHTE3MPOBAHHBIX CHMMETPHUYHBIX aHTHAPUIAHBIX MPOM3BOAHBIX 32 UCKIIIOUEHHEM ac-
naparvHa M II0TaMHHA, KOTOpPbIe NOOABIAIOTCS C MPUMEHEHHEM MeTona 0OpaTHOTO COeNUHEHHMS,

onocpenoBanHoro N, N-muiukinorekcunkapoonmumuyy 1 -runpokcuden3orprasonom. Bee peakuuu
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COYETaHUs M CHATHUS 3AIMUTHBIX IPYIIT OTCIEKUBAINCH C TOMOIIBIO METOIOB KOHTPOJIS C TIPUMEHE-
HUEM HUHTUAPUHA, TPUHUTPOOEH30JICYIb()OHOBOM KHCIOTH WiIM H30THHA. [Tocne 3aBepiueHus: CuH-
T€3a MeNTHUBI OTLIETUISIOTCS] OT CMOJIBI-HOCHUTEIS C COMYTCTBYIOIIUM YJAJIEHUEM 3aIUTHBIX TPYIII
OokoBoii 1ienu pu 00padoTke 95% TpUPTOPYKCYCHOM KHCIOTOMH, copeprkarueii SO % cmecH moro-
tuteneld. OOBIMHO MCHONb3yeMble TMOITIOTHTENN BKIIIOYAIOT 3TAHAUTHON, (PEHOJ, aHW30J U BOAY,
OKOHYATeJIbHBIM BBIOOP 3aBUCUT OT COCTABIISIOIINX AMUHOKHCIIOT CHHTE3UpyeMoro nenruaa. Takke
BO3MOYKHa KOMOMHaIMs TBEPAO(hAa3HBbIX U KUAKO(PA3HBIX METOJOB CHHTE3a MENTHIOB (CM., HANpHU-

mep, (Bruckdorfer et al., 2004) u npuaraemble CCBUIKH).

TpudTopykcycHyIO KHCIOTY YAAIAIOT BBINAPUBAHUEM B BAKYYME C ITOCIEAYIOIIUM H3METbYEHNUEM C
WA TUIOBBIM 3(UPOM AJIs TONTyUeHHsI ChIporo nentuaa. JIroObie npencTaBieHHbIE MOTIOTHTENH Yaa-
JSIFOTCSL TIPOCTOM MPOLEAYPON SKCTPAKILUK, KOTOpasi MpHu JTnopuausauuu BOAHON (a3bl MO3BOISIET
MOJIy4YHTh ChIPOU menTua Oe3 MorjoTuTeNe. PeareHTh! i CUHTe3a MENTUAOB, KaK MPaBUIIO, HMe-
I0TCs B Halmmuuu, Hanpumep, B Calbiochem-Novabiochem (BenukoOputanus) Ltd, Horrunrem, NG7

2QJ, BenukoOpuraHwsl.

Ouncrka MoXeT OBITh MPOU3BEACHA 000N METOIUKON MIIM KOMOMHAIIMEH TaKMX METOIUK KaK pe-
KPUCTAJUTU3ALMs, SKCKIFO3UOHHAsI XpoMaTorpadus, HOHOOOMeHHasi xpomarorpadusi, Xxpomarorpa-
¢ust ruapodobHOro B3aumoneicTust 1 (00bMHO) oOpateHo-(asoBas BbICOKO3(PdeKTHBHAS JKHI-
KOCTHAs XpoMatorpadust ¢ UCIIOJIb30BAHUEM, K IPUMEPY, IPATUEHTHOTO Pa3IeJICHHs B CHCTEME alle-

TOHHUTPHJI/BOJIA.

AHanM3 NenTUAOB MOXKET ObITh IPOM3BEICH MPHU HCIOJB30BAHUN TOHKOCIOWHON Xpomarorpadum,
anekTpodopes3a, B HACTHOCTU KAMWUISIPHOTO 3JiekTpodopesa, TBepaodasHoii skcrpakuuu (TDI),
obpatneHo-(}pa3oBoi BbICOKO3(h(HEKTHBHON JKHIKOCTHOW Xpomatorpadui, aMHHOKHCIOTHOTO aHa-
JH3a TMOCe KUCIOTHOTO THAPOJIHM3a U MAacC-CIEKTPOMETPUYECKOro aHaiu3a mpu OoMOapaupoBKe

osicTpeiMu aromamu (FAB), a Takke macc-criektpomerpudeckoro aHanuza MALDI u ESI-Q-TOF.

B eme ogHOM acriekTe U300peTeHNs MpeaIaraeTCs HyKJIEMHOBAsI KUCIIOTa (HampuMep, MOJUHYKIICO-
THJ), KOMUPYIOIIAsi MENTH]T UM BAPUAHT NENTHIa 1o m300perennto. [TonnHyKIe0TH MOXKET OBbITh,
nanpumep, JIHK, xk/IHK, ITHK, PHK wnu nx koMOMHALUSIMU, KaK OJTHO-, TAK /WA IBYXHUTEBBIMU,
MPUPOIHBIMY WJIH CTAOMITN3UPOBAHHBIMU (DOPMAMU MOJIMHYKJICOTHUAOB, TAKUMU KaK, HAPUMED, T0-

JIMHYKJICOTUABI C (I)OC(I)OpOTI/IoaTHbIM OCTOBOM, U MOKET COACPNKATH UM HE COACPNKATb MHTPOHBI
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MIPHU YCJIOBHUH, YTO TOJIMHYKJIEOTHA KOAUpPYeT nentuz. Pasymeercs, TOIbKO MENTHIbI, KOTOPBIE CO-
JepKaT BCTPEUAKOLIUECS B MPUPOJE aMUHOKHCJIOTHBIE OCTaTKU, MPUCOEIUHEHHBIC BCTPEYArOLIHU-
MHCS B IPUPOJIE TIETITUIHBIMU CBSA3SIMU, MOTYT KOAUPOBATHCS MOJUHYKIeoTHAOM. Elie B oHOM ac-
neKTe U300pPETeHHs MPEAJIOKEH BEKTOP SKCIPECCHH, CTIOCOOHBIN SKCIPECCHPOBATH MOJUMETITHI B

COOTBETCTBUH C U300pETEHHEM.

Bboin pazpaboran psig cmocoOOB CBSI3bIBAHMS MOJIMHYKJIEOTHAOB, B ocodennoctu JIHK, ¢ BekTopamu,
Harnpumep, C MOMOIIBI0 KOMIUIEMEHTapPHbIX JIUNKUX KOHLOB. K mpumepy, k cermenty JIHK moryr
OBITh 1OOABJICHBI KOMIUIEMEHTaPHBIE TOMOIIOJIMMEPHBIE XBOCTHI JJIi BCTPAMBAHMS B BEKTOPHYIO
JHK. Bextop u cerment JIHK B TakOM citydae COeITMHEHBI BOIOPOAHOM CBSI3bI0 MEKIY KOMIIJIEMEH-

TApPHBIMHM FOMOIIOJIMMEPHBIMU XBOCTaMH, 00pa3ys MosieKyJibl pekomOuHanTHoH JIHK.

CuHTeTUYeCKHe JIMHKEPDI, COAepsKallne OAMH MM HECKOJIbKO CANTOB PECTPUKIMH, 00ECIEeUnBAIOT
anbTepHaTUBHBIN criocod mpucoenunenusi cermenta JJHK k Bektopam. CHHTETHYECKHE JIMHKEPHI,
coiep Kalie psig CAHTOB PACIO3HABAHUS PECTPUKIIMOHHON SHAOHYKJIEa3bl, UMEIOTCS B TIPOJAXKE B
pa3NIMYHBIX UCTOYHUKAX, BKito4as International Biotechnologies Inc, Hpro-XeiiBen, KoHHEKTHKYT,

CIIA.

Kenaewmsbiii ciocod monudukarmu JJHK, kogupyroimeii mounenTua no n300peTeH o, - 3TO UCTIOJb-
30BaHUE MOJIMMEPA3HOW LETTHON MoJuMepasbl, Kak packpbiTo B padore (Saiki et al., 1988)). Dror
MeTOA MOXKeT ObITh ucnosb3oBaH s Beeaenus JIHK B momxopsimuii BekTop, HarpuMep, Mpu KOH-
CTPYUPOBAHUH B MOIXOSIIUX CAWTAX PECTPUKLIUH, HIIH XK€ OH MOXKET OBITh UCIIOJIB30BAH JJIsI MO-
mudukanmm JIHK apyrumu mpuronHeIMy MyTSIMHU, U3BECTHBIMH M3 YPOBHS TeXHUKH. ECN MCTIONb-
3YIOTCSI BUPYCHBIE BEKTOPBL, TO MPEANOYTHTEIbHBIMU SIBJISTFOTCSI IOKCBUPYCHBIE WJIN aICHOBHPYCHBIE

BEKTOPBI.

3arem /IHK (wnu B ciydae peTpoBupycHBIX BekTopoB PHK) MoskeT 3KCnpeccupoBaThes B MOAX OIS
HIeM XO3SIUHE ISl TTOJTyYeHUST TTOJUTIENTH 1A, BKIIFOYAOIIEro MENTH T WITH BAPUAHT MO U300PETEHUIO.
Taxum obpazom, JIHK, konupyromas nenTua Wik BApUAHT MO U300PETEHUI0, MOKET OBbITh HCIIOJb-
30BaHa B COOTBETCTBUU C U3BECTHBIMH METOIUKAMH, MOIU(DUIIMPOBAHHBIMU COOTBETCTBYIOIINM 00-
Pa30M C YUE€TOM PaCKpPBITBIX B JAHHOM OMMCAHUU UAEH, AJIs1 KOHCTPYUPOBAHUS BEKTOPA SKCIIPECCUH,

KOTOPBIH 3aTeM HUCIIONB3YETCs ISl TPAHC(OPMALNH MTOAXOASIIEH KIETKU-X03MHA IS SKCIPECCHU
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U TIOJIYYEHUS TOJHITENTHAA 10 n300pereHnto. Takne METOAMKH BKJIFOYAIOT T€, YTO PACKPBITHI B Ia-
teHTax CIIJA Ne 4 440 859, 4 530 901, 4 582 800, 4 677 063, 4 678 751, 4704 362, 4 710 463,
4757006, 4 766 075 nu4 810 648

JHK (unm B ciiydae perpoBupycHbIX BekTopoB — PHK), xonupyrommas nonunenTus, npeacTaBiIsto-
Iy coOON COeANMHEHNUE 10 H300PETEHHIO, MOKET OBITh MPUCOETUHEHA K OOLIMPHOMY PSiIy IPYTHX
nocaenosarenbHoctedl JIHK nist BBenenus B anekBatHoro xo3sinHa. JIHK-cnyTHuK Oyzner 3aBuceTh
OT NMPUPOABI X035iuHa, criocoda BBeaeHus JJHK xo03siHY 1 OT TOTO, JKenaTeNbHO JIM NMOoAAepKaHue B

SMHUCOMAJIBHOM WJTM HHTErPALMOHHOHN (opMme.

Kak npasuno, [IHK BBOAUTCSA B BEKTOP S3KCIPECCUU, TAKOM Kak MJIa3MUA, C COOTBETCTBYIOLIEH OpU-
eHTallel U MPaBUIbHON paMKoil cunTeiBaHus AJis1 Skcnpeccun. Ecnu meodxonumo, To IHK moxer
OBITb COEAMHEHA C aIeKBATHBIMU HYKJICOTHAHBIMHU ITOCIIEOBATEIBHOCTIMH, 00€CIEYHBAOLIIUMH KO-
OpPAVHALMIO TPAHCKPHUIILIUU U TPAHCJIALIUY, PACTIO3HABAEMbIMH JKEJIATEIbHBIM XO035IMHOM, XOTsI TAKUE
KOHTPOJIbHBIE 3JIEMEHTBI OOBIYHO HMEIOTCS B BEKTOPE SKCIIpecCHi. BeKTop BBOAUTCS 3aT€M XO3HUHY
cTaHaapTHeIME criocobamu. Kak nmpaBuiio, He Bce X03se€Ba TpaHCPOpMUpPYroTcs BeKkTopoM. ITosTomy
Oyner HeOOXOIMMO BBIIENUTh TPAHC(HOPMUPOBAHHBIE KIETKU-X03seBa. OmHA U3 METOIUK O0TOOpa
BKJIFOYAET BBEJEHHE B BEKTOp dKcnpeccun nocienosarenbuoctu JJHK ¢ mo0biMu HeoOXonuMbIMU
SJIEMEHTaMU KOHTPOJIs, KOTOpasi KOAUPYET BBIOPAHHBIN MPHU3HAK B TPAHC(HOPMHUPOBAHHOM KIIETKE,

TAKOH KaK YCTOHYMBOCTb K AaHTHOUOTHKAM.

B xauectBe AJIBTCPHATUBBI I'€H JJIA TAKOT'O BBI6I/IpaeMOFO IMPpU3HaKa MOXET OBITh Ha APYTrOM BEKTOPE,

KOTOPBII HCIIOJIB3YETCsI ISl COBMECTHOM TPaHC(HOPMALIUH JKETAeMOH KIETKU-XO3SIFHA.

Knetku-xo3sieBa, koTopsle Obutu Tpancdopmuposanbl pekomOuHaHTHON JIHK mo m3o0perenuto,
KYJIbTUBUPYIOT 3aTEM B TE€UEHHE JTOCTATOYHOI'O BPEMEHHU M MPH a/IeKBATHBIX YCJIOBHUSX, H3BECTHBIX
CHEeLUAINCTaM JAHHOH OOJIACTH, C y4ETOM PACKPBITHIX B TAHHOM OMHMCAHUH UIEH, YTO BEIET K HKC-

npeCcCru NMOJUIICTITUAA, KOTOprfI IIOCJIE 9TOTO MOXKET OBITh BBIIACIICH.

H3BeCTHO MHOKECTBO CHCTEM SKCIIPECCHH, BKJIIOUAOIMX Oaktepuu (Hampumep, L. coli u Bacillus
subtilis), npoxcku (Hanpumep, Saccharomyces cerevisiae), MULIENIHANbHbIE TPUObI (HAMpHUMED,
Aspergillus spec.), pacTUTENbHbIE KJIETKH, KJIETKH >KUBOTHBIX M HAaCEKOMBIX. lIpeamodrurensHo,
9yTO0OBI CUCTEMA OblIa KJIETKAMH MJIIEKONUTAIOLINX, TaKUMH Kak kieTkn CHO, nMmeromumucs B HaJu-

yuu B AMepUKaHCKOHN Koyuekiuu Tunos KyiasTyp ATCC.
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TunuuHas BeKTOpHasI MJIA3MUJA KJIETOK MIIEKONUTAIOIINX AJs1 KOHCTUTYTUBHOMN 3KCIPECCUH BKIIIO-
yaeT npomorop CMV mnu SV40 ¢ noaxonsuym KOHIEBbIM y4aCTKOM MOJNHU-A U MapKepoM yCTOMN-
YUBOCTHU, TAKUM Kak HeoMuLH. OHUM npuMepoM siBisgeTcss pSVL, uMeroumMcst B HaIUYUU B KOM-
nanun Pharmacia, Iluckareysii, Heto-/[xepcu, CIIIA. IIpumepoM HHIYyLIHPYyEeMOro BEKTOpa 3KC-
NPeCCHH MJIEKONHUTAOMUX sBisieTcss pMSG, Takxke nMeroumiicss B Hanuuuu B Pharmacia. Ipuron-
HBbIMU IJIA3MUJHBIMU BeKTOpamu Apoxokel spisatorcs pRS403-406 u pRS413-416, u oHu, kak npa-
BUJIO, UMEIOTCS B Hamumunu y kommnanuu Stratagene Cloning Systems, Jla J[xxomna, Kamudopaus
92037, CIIA. ITnasmunst pRS403, pRS404, pRS405 u pRS406 saBasroTCs ApOAKKEBBIMU UHTETPU-
pyrommmu masmunamu (YIps) u BximouaroT nposokeBble cenektupyemele Mapkepsl HIS3, TRPI,
LEU2 u URA3. IInasmuael pRS413-416 aBastoTCA ApOXOKEBBIMU IUIA3MUIAMHU C LIEGHTPOMEpaMHu
(Ycps). OcuoBanHnble Ha ipoMoTope BekTopbl CMV (Hanpumep, komnannu Sigma-Aldrich) obecne-
YUBAIOT KPATKOBPEMEHHYIO MJIM YCTONYMBYIO 3KCIPECCHI0, LUTOIIA3MUYECKYIO 3KCIPECCUI0 WU
cekpenno U N-TepMUHAIbHYIO WM C-TepMHUHAIBHYIO MapKHPOBKY B Pa3JIMYHBIX KOMOMHAIMSIX
FLAG, 3xFLAG, c-myc unu MAT. JlanHble criuTble O€NKH MO3BOJISIIOT MPOBOAWTDL BbISIBICHHE,
OYHCTKY U aHAJIN3 peKoMOMHaHTHOro Oenka. CiusHUS ¢ IBOMHOW METKOH 00ecrednBaroT ruOKOCThb

IIPpU BbIABJICHUU.

CuJIbHBIA PEryJsITOPHBIA Yy4acTOK MPOMOTOpa LUTOMerajoBupyca uenoBeka (CMYV) moseiaer
YPOBHU KOHCTUTYTHUBHOM 3Kcmpeccuu Oenka, nocturaromue 1 mr/i B kietkax COS. st MmeHee ak-
TUBHBIX KJIETOYHBIX JIMHUI O€NIKOBbIE YPOBHU O0BIMHO cocTaBisitoT ~0,1 mr/n. [IpucyTcrBue Touku
Hauasa perummkanmy SV40 Oyaer npuBOAUTD K BBICOKUM ypoBHsIM perutnkanun JITHK B mepmuccus-
HbIX kjeTkax COS. Bexkropst CMV, HanpuMep, MOTYT coziep kaTh TOUKY Havyana periukanuu pMB1
(mpousBoanoe pPBR322) B GakTepuanbHbIX KJIETKaX, F'eH OeTa-JlakTaMasbl JIs1 0TOOpa yCTOMYHUBOCTH
K ammumuiney y 6akrepuii, hGH polyA, u Touky Hauyana perummkanmu f1. Bektopsl, conepramue
JHUIEPHYIO TOCIeAoBaTeNbHOCTh npenpoTpuricuiaa (PPT), MOryT HampaBisiTh CEKPELHIO CIUTBIX
oenkoB FLAG B KynbTypaibHON cpene IJisi OYUCTKH ¢ Ucnoyib3oBanueM anturen k FLAG, cmon u
yaiek. Jlpyrue BeKTOpbl U CUCTEMBbI SKCIIPECCUH JJIsl IPUMEHEHUS C Pa3INYHbIMU KJIETKaMU-XO03sie-

BaMH XOPOILIO U3BECTHBI U3 YPOBHA TCXHUKU.

B npyrom npeanouTUTeNTsHOM BapUaHTE OCYIIECTBICHHUS KOIUPYIOTCS 1B MK OoJiee MeNTHAA WK
BapUAHTA MENTHIOB M0 H300PETEHHIO U, TAKUM 00pa30M, OHHU 3KCIPECCHPYIOTCS MOCIEN0BATEIBHO

(kak B cliydae CTPYKTYpbI THIA «OyCUHBI HA HUTHY). B 3THUX MeNsX MenTHIbl WU BAPUAHTHI TIETITH-
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JIOB MOTYT OBITh COEMHEHBI HITH CIIUTHI BOEIUHO C MOMOIIBIO (PparMeHTOB JTHHKEPHBIX aMHHOKHUC-
JoT, Takux Kak, Hanpumep, LLLLLL, vy ske MoryT ObITh COequHEeHbI Oe3 Kakoro(ux )-1mdo IomoJ-

HUTEIBHOTO(bIX) MEeNTHAA(OB) MEKIY HUMU.

Hacrosimee n3o0peTenne OTHOCUTCS TaKXKe K KIETKE-XO35IMHY, TPAHC(OPMUPOBAHHOHN € MOMOIIBIO
NOJIMHYKJIEOTUIHONW BEKTOPHOW KOHCTPYKLMH HacTosmero m3ooOpereHus.. KieTka-xo3suH MOXET
OBITh KaK MPOKAPUOTUIECKOMH, TaK U 3yKapUOTHYeCKON. bakTepuanbHble KIETKH MOTYT OBITh, IIPeN-
MOYTHUTENBHO, MPOKAPHUOTHUECKUMH KJIETKAMHU-X0351€BAMH ITPH HEKOTOPBIX YCIOBHSIX U OOBIMHO $IB-
JISTFOTCST LITAaMMOM £, coli, TakuM Kak, Hanpumep, £. coli mramma DHS, umeromumcest B HATU4u# B
Bethesda Research Laboratories Inc., berecna, Mapunenn, CIIIA, u RR1, nmeromumcs: B HAIUINH B
AmepukaHckoi komnekiyuu TunoB KyasTyp (" American Type Culture Collection" (ATCC)), Poxsuu,
Mbpunenn, CIIA (Ne ATCC 31343). IIpennouTurenbHble 3yKapHOTHUECKUE KIIETKU-X0351€Ba BKJIIIO-
YalOT APOKKH, KJIETKH HACEKOMbIX M MIIEKOIHTAIOIINX, MPEINOYTHTEIBHO KJIETKU MO3BOHOUHBIX,
TaKUX KaK MbIIIb, KpbICa, 00e3bsiHA WM YesioBedeckue GudpodracTHbIe KJIETKH U KJIETOYHbIE JINHUH
TOJICTOTO KMIIEYHUKA. JpoickeBble KIETKU-x03s8eBa BKio4yaroT YPH499, YPHS00 u YPHS501, xo-
TOpBIE, KaK MPaBIIIO, Mer0TCs B Hanuuuu B Stratagene Cloning Systems, La Jolla, CA 92037, CLIA.
IIpennoururesnbHble KIETKU-X0351€Ba MIIEKOMUTAIOLINX BKJIIOYAOT KJIETKU IMYHUKA KUTAHCKOTO XO-
msika (CHO), umeromuecs: B Hamnuuu B ATCC xak CCL61, NIH sMOpuoHanbHbIE KJIETKH LIBeHLap-
ckoii mpimu NIH/3T3, umeroriuecst B Hanuuuu B ATCC kak CRL 1658, modeuHblie KIETKH 00€3bsIHBI
COS-1, umeromuecs B Hannunu B ATCC xak CRL 1650 u knerku 293, siBnsironpecs: SMOPUOHAb-
HBIMHU KJIETKAMH TOYEK YeJOBeKa. [IpeanmodTUTEIbHBIMU KJIETKAMH HACEKOMBIX SIBJISIFOTCS KJIETKH
S9, koTopble MOTYT TpaHCHULIMPOBATHCS C MOMOIIBIO OAKYJIOBUPYCHBIX BEKTOPOB 3kcmpeccuu. O6-
30p B OTHOIIEHUH BbIOOPA MOAXOSIINX KJIETOK-X035€B JJISl SKCIIPECCHU TPEICTABJICH, HAIIPUMED, B
yuebHOM mocoOuun aBropoB Paulina Balbas u Argelia Lorence «Methods in Molecular Biology
Recombinant Gene Expression, Reviews and Protocols», yacTe nepsasi, BTopoe uznanue, ISBN 978-

1-58829-262-9, n npyroii nureparype, U3BECTHOW CHENHAIICTY JAHHOH 00JacTH.

TpancopmaLus aieKBaTHBIX KJIETOK-X03s1€B ¢ nmomoupio JIHK-KOHCTpyKIMK HACTOSIIEro H300pe-
TEHHsI MPOM3BOAMTCS MPH TIOMOIIM XOPOLIO U3BECTHBIX CIIOCOO0B, KOTOPbIe OOBIMHO 3aBUCSIT OT THIIA
UCIIOJIb3yeMOro BeKTopa. OTHOCUTENBHO TpaHC(OpPMALH MPOKAPUOTHIECKUX KIIETOK-XO351€B CM.,
Harpumep, pabory Cohen u coast.(1972) Proc. Natl. Acad. Sci. USA 69, 2110 u Sambrook u coas-
topsl (1989) Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor, Hero-Hopk. TpaHchopMarus JposxKikeBbIX KIETOK OMUChIBaeTcs B pabote Sherman u coasT.

(1986) Methods In Yeast Genetics, A Laboratory Manual, Cold Spring Harbor, Hero-Hopk. Taxke
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nonxonut meron burca (Beggs) (1978) Nature 275,104-109. Uto kacaeTcsi KIIETOK TTO3BOHOYHBIX, TO
NOAXONALINE Al TPAHCPEKIIUN TaKUX KJIETOK peareHThl, Hanpumep, ¢ocdar kampims 1 DEAE-
IEKCTPaH WU JIMITOCOMAJIbHBIE COCTaBbl, UMEIOTCs B Hamuunu B Stratagene Cloning Systems wiu
Life Technologies Inc., Gaithersburg, MD 20877, CIIIA. DnekTpornopanusi TaKXXe MOAXOAUT IS
TpaHchopMay W/ WM TpaHC(HEKUHUN KIETOK M XOPOIIO W3BECTHA M3 YPOBHS TEXHUKH IS TPAHC-
dbopManu IPONCKEBBIX KJIIETOK, OaKTEpHUANbHBIX KJIETOK, KJIETOK HACEKOMBIX U KJIETOK ITO3BOHOU-

HBbIX.

YcnemHo TpaHC(POPMUPOBAHHBIE KJIETKH, T.€. KJIETKH, KOTOpble comepkar kKoHCTpykuuto JIHK
HACTOSIIIEro N300pETEeHNs], MOTYT ObITh HIEHTU(PULIMPOBAHBI XOPOIIO W3BECTHBIMU CIIOCO0AMH, Ta-
kumu kak [11P. AnprepHaTuBHO Hanuuue OeKa B CyIepHATAHTE MOXKET BBIABILITHCS C IPUMEHE-

HHUEM aHTUTCII.

Cnenyer mMoHMMATh, YTO HEKOTOPBIE KJIETKU-X035€Ba 10 M300PETEHHI0 MOAXOAAT ISl MONYYESHUS
HENTUI0B IO H300PETEeHHIO, HarpuMep, OakTepHuanbHbIe, APOJICKEBbIE KJIETKH U KJIETKH HACEKOMBIX.
Tem He MeHee, B KOHKPETHBIX TepaneBTUYECKUX METOAaX MOIYT UCIONb30BAThCA APYTHE KIETKU-
xo03sieBa. Hampumep, aHTUT€HIIPE3EHTUPYIOIINE KJIETKH, TAKUE KaK ACHAPUTHBIE KIETKU, MOTYT C
MOJIB30H OBITH UCIIOIB30BAHBI AJIA SKCIPECCUHN IENTUAOB I10 1/1306pereHm0 TakK, 4YTO UX MOXKHO 6YI[6T
Harpy:»xathb Ha nogxoasure mosiekysisl MHC. Takum oOpa3om, B HACTOSILIEM U300PETEHUH MPENIIO-
JKC€Ha KIIETKA-XO354WH, BKJIHOYANOIIass HYKJIICHMHOBYIO KHCJIOTY WK BEKTOP SKCIIPECCHUU B COOTBET-

CTBUU C U300pEeTeHUEM.

B npeanoyTutenbHOM BapUaHTE OCYIIECTBJIEHUS KJIETKA-XO3SIMH SIBJSIETCS AHTUTCHIPE3CHTUPYIO-
el KJIeTKOH, B YaCTHOCTH, JEHAPUTHOW KJIETKOW WJIM aHTUTeHNpe3eHTupyromen kiaerkoit. AIIK,
Harpy KeHHbIE PEKOMOWHAHTHBIM CJIUTHIM OEJIKOM , COZIEPKALIUM MPOCTATUIECKYIO KHCIYIO hocda-
tazy (PAP), Ha naHHBI MOMEHT MPOXOIST UCCIIENOBAHUS B LIEJISIX JICUEHUS] paKa MPeaCTaTeIbHOM

xenessl (Sipuleucel-T) (Small et al., 2006; Rini et al., 2006).

B npyrom acniekte n300peTeHus MpeaioskeH Croco0 MoyYeHus MeNTUIA WIH er0 BapHaHTa, MPUIeM
crocod BKJTFOYAET KYJITUBALIMIO KJIETKU-XO035TMHA U BbIICJICHUE TIENTH A U3 KJIETKU-X03SIMHA UJTH €r0

KYJIbTYPaJbHOMN CPEBbIL.
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B npyrom BapmaHTe OCYIIECTBJICHHUS MENTHI, HYKJIEHHOBAs KHUCJIOTA WJIA BEKTOP SKCIPECCHUH IO
n300pETEHUIO MPUMEHSFOTCS B MeAUIMHE. HanpuMep, nenTu Uitk ero BApHaHT MOKET MTPUTOTaBIIH-
BaThCS IJIS1 BHYTPUBEHHOTO (B/B) BBEICHUS, TOJKOKHOTO (I1/K) BBEIEHHSI, BHYTPUKOKHOTO (B/K) BBE-
JeHUs], BHYTPHOPIOIIMHHOTO (B/0) BBEEHNUS, BHYTPUMBILIEYHOTO (B/M) BBeneHus. [Ipenmoururess-
HbIE CIIOCOOBI BBEACHUS MENTUAOB BKJIIOYAIOT 1/K, B/K, B/O, B/B. [IpeanoururenbHbie criocoObI BBE-
nenus JJHK BrmouaroT B/K, B/M, 1/K, B/0 1 B/B. BBOOUTBCSI MOTYT, K IpUMepY, 1036l OT S0 MKT 710
1,5 mr, npeanouyturenbHo ot 125 Mkr go 500 mkr nentuaa win JIHK, B 3aBUCUMOCTH OT COOTBET-
crByromero nentuaa wiu JAHK. Jlo3upoBka B AaHHOM AMana3OHE YCIHEIIHO HMCIOJIb30Balach B

NpenbInyIuX KiInHnYeckux uccnenoBanusx (Walter et al Nature Medicine 18, 1254-1261 (2012)).

Jlpyroii acneKkT HaCTOSIIIero U300pETeHNs BKIIFOYAET CrIoco0 MOTy4YeHUs aKTUBUPOBAHHBIX T-KIIETOK
in vitro, npudeM croco0 BKJIIOYAET KOHTAKTHPOBaHUE T-KIIETOK /7 Vifro ¢ Harpy>KeHHbIMU aHTHIe-
HoM MonekyinaMu MHC denoBeka, SKCIIpecCHpOBAaHHBIMU Ha MOBEPXHOCTH MOAXOMALIEH aHTUT€H-
NPEe3eHTUPYIOLIEeH KIETKH Ha EPUOJ] BPEMEHH, TOCTATOUHOTO [Tl aKTHBALIMH aHTUTeH-CIIeudrye-
cKkuM 00pa3oM T-kieTku, rie aHTUreH SIBJISIETCs ENTHUAOM B COOTBETCTBHH ¢ u3o0pereHueM. Ipen-
MOYTUTENBHO, €CJIM AOCTATOYHOE KOJIMYECTBO aHTUI€HA NMPUMEHSIETCs ¢ AHTUTCHIPE3EHTUPYIOLIEH

KJIETKOH.

IIpennouTuTenbHO, €CIM B KJIETKE MJIEKONUTAIOLIUX HE UMEETCS WM UMEETCs] OHW)KEHHBINH ypo-
BEHb WJIM IOHMKEeHHAas1 QyHKIHsI nenTuaHoro Tpancnoprepa TAP. [Tonxoasimue KJIETKH, B KOTOPbIX
Her nentuaHoro tpancrnoprepa TAP, BkmouaroT T2, RMA-S u knerku aposoduisl. TAP - 310

TPAHCIIOPTEP, CBA3AHHBIN C MPOLIECCUHIOM aHTUIEHA.

He cniocoOHast Harpy»ath NEeNTUIOM KJIETOUHAs JTHHUS T2 YeoBeKa UMeeTCsl B HATMYUU B American
Type Culture Collection, 12301 Parklawn Drive, Rockville, Maryland 20852, CIIIA nox karanoro-
BbIM Ne CRL 1992; knerounas nunus aposoduisl muaus Schneider 2 umeercs B Hammuun B ATCC
non karajoroBbiM Ne CRL 19863 knerounas muaust Mbiinu RMA-S onmcbeiBaercs B pabore Karre u

coasT. 1985.

[IpennoyTHTeNBbHO, €CIH YKa3aHHAS KJIETKA-XO0351H 10 TPAaHC(EKIMHU, 1O CYLIECTBY, HE SKCIPECCH-
pyeT monekysibl MHC I knacca. Taxke nmpeanouTUTENbHO, €CIIU KJIETKA-CTUMYJISITOP SKCIIPECCUpYeT

MOJIEKYJTy, BRXKHYIO JUIsl OO€CTIeueH sl CUTHAIA KOCTUMY ALY [Uisl T-KJIeTOK, TaKylo Kak Jrodas u3
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B7.1, B7.2, ICAM-1 u LFA 3. [locnenoBarenbHOCTH HYKJIEMHOBBIX KHUCJIOT MHOTOYHCJIEHHBIX MO-
nexyn MHC I kiacca ¥ KOCTUMYJIITOPHBIX MOJIEKYJT 00IenocTymHbl B Oankax ganHbix GenBank u

EMBL.

B cayuae ucnonpzosanus snurona MHC 1 knacca B kauecTBe aHTUreHa, T-kaetku sBisitores CDS-

nonoxurenbHbiMu LITJL

Ecnu anTUreHnpeseHTHpyrOIas KieTka TPaHC(ULMPOBAHA IJIs SKCHPECCHH TaKOro 3MHUTONA, TO
MPEINOYTUTENBHO, YTOOBI KJIETKA BKIJTFOUAJIa BEKTOP SKCIIPECCUH, CTIOCOOHBIN 3KCIIPECCUPOBATD IETI-
tHx, conepxauuii nocnenosarenbHocTy ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 no

SEQ ID No. 84 u SEQ ID No. 92 unu BapuaHT UX aMUHOKUCIOTHON MOCJIEIOBATEIbHOCTH.

st nonyuenust LITJI in vitro moryt ObITh HCHONBb30BaHbI MHOTHE Jpyrue cnocoObl. Hanpumep, B
cniocobax, onucaHHbIX B paboTax Peoples u coast. (1995) u Kawakami u coast. (1992), nnst nosy-
yenust L{TJI ucone3yroTest ayToJIoru4Hblie onyxonb-uHpmibTpyromue suMmdonutsl. Plebanski u co-
aBT. (1995) nna nonyyenns LITJI ncnone3yroT ayronorudsble TUMQOIMTEI TeprudepruIeckoil KpOBU
(JITIK). Jochmus wu coast. (1997) omuceiBatoT moaydenue aytosnorundyubix LITJI mocpencrBom
HArpy3KH JTEHAPUTHBIX KJIETOK MENTHIOM U MOJHUIENTHIOM Ha JEHIPUTHBI KJIETOK WIJIH MOCPEa-
cTBOM MH(UIHMPOBaHUs pekoMOnHaHTHBIM BupycoM. Hill u coasT. (1995) u Jerome u coast. (1993)
st nostydeHus ayrojorudHbix L{TJI ucnons3yror B-knetku. Kpome Toro, nist noiay4deHus: ayToso-
ru4yHbIX L{TJI MoryT ObITh HCTIONB30BaHBI MAKPO(hAry, HArPY>KEHHBIE MENTHIOM U MTOJIUIENTHAOM
Wi MHQUIHUPOBAaHHBIE peKOMOWHAHTHBIM BupycoM. S. Walter u coast. (2003) onuchiBarOT mpaii-
MHUHT T-KJIETOK 7in Vifro ¢ WCTOJNb30BAHUEM HCKYCCTBEHHBIX AHTHICHIPE3EHTHPYIOUINX KJIETOK
(uAIIK), uTO sIBIIETCS TaK)K€ MOAXOMALIMM CIOCOOOM MONy4YeHHs T-KJIETOK MPOTUB BBIOPAHHOTO
nentuna. B nanHom unccnenosanuu, HAIIK Obutn mosy4eHbl NPUKPETUIEHHEM MTPEIBAPUTENBHO TI0-
Jy4eHHbIX KomruiekcoB MHC-nentun Kk moBepXHOCTH MOJUCTUPOJIOBBIX YaCTHI (MUKPOC(hEpHI) ¢
MOMOIIBK) OMOXUMUYECKOTO crocoda ¢ OMOTHHOM-CTpenTaBUANMHOM. J[aHHAs cucTeMa JOMyCKaeT
TO4HBII KOHTpOJb MoTHOcTH MHC Ha HAIIK, koTOpbIi NO3BONISAET CEEKTUBHO BbI3BATh BHICOKO-
WM HU3KOABUAHBIE aHTUTeHCHenn(ueckue T-KiIeTouHble OTBETHI ¢ BBICOKON 3()()EeKTUBHOCTBIO B
obpasuax kposu. Kpome komriekcoB MHC-nientun nAIIK nomkHBI HeCTH Apyrue OeiaKu ¢ KOCTH-
MYJIATOPHOM aKTUBHOCTBIO, TakHe Kak antutena k CD28, npukpenuieHHble k ux nosepxHocTu. Kpome
TOro, Takas ocHoBaHHas Ha HAIIK cucrema dacTo TpedyeT 100aBIeHNs COOTBETCTBYIOIINX PACTBO-

pPUMBIX (PAKTOPOB, K MPUMEPY, IUTOKUHOB, TAKUX KaK UHTEPJIEHKNUH-12.
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ITpu mony4yennn T-kIeTOK MOTYT OBITH TAK)K€ UCTIOIB30BAHBI AJUIOTEHHbIE KIETKH, U 3TOT CIIOCO0
noapoOHO OmnHChIBaeTCS B MaTeHTHOH 3asiBke WO 97/26328, BKIFOYEHHOW B KOHTEKCT IyTEM
cceuiku. Hanmpumep, kpome Ki1eTok Apo30o¢uiabl U T2-KJIETOK, ISl MPEe3eHTAlUHd aHTHI€HOB MOTYT
UCTIONIB30BATHCS APYTUE KIIETKH, TAKUE KaK KIETKH ANYHNKA KuTaiickoro xomsika (CHO), 6akynoBu-
pyc-uHQULMPOBaHHBIE KJIETKH HACEKOMBIX, OaKTEPHH, APO}OKU, HHPHUIIMPOBAHHBIE OCIIOBAKLIMHON
KJIeTKU-MuIIeHu. Kpome Toro, MoryT ObITh HCTIONIB30BaHbl PACTUTENBHBIE BUPYCHI (CM., HAIIPUMED,
padoty Porta u coaBt. (1994)), B KOTOpOH OMUCHIBAETCS PA3BUTHE MO3AUYHOI'O BUPYCA KUTAMCKON

BUTHBI KaK BBICOKOIIPOAYKTHUBHAsI CUCTEMA NNPE3CHTALIUN YYKEPOAHBIX IETITUOB.

AxTuBupoBaHHble T-KJIE€TKH, KOTOpBIE HANIPABJIEHBI IPOTHUB MENTHIOB 10 H300PETEHHIO, TPUTOIHBI
s Tepanuu. TakuM oOpa3oM, B APYrOM acnekTe N300peTeHus NMpesiokeHbl aKTUBUPOBaHHbIE T-

KJIETKH, ITOJTYy1aCMbI€ BbILICYITOMAHYTbHIMU crioco0amu 1o H306pe’TeHI/IPO.

AxTuBUpOBaHHbIe T-KJIETKH, MOJYYEHHBIE C MOMOIIBIO IPUBEAESHHOTO BhILIE Criocoda, OyayT cesek-
THUBHO PaCIO3HABATH KJIETKY, KOTOpasi a0eppaHTHO SKCIPECCUPYET MOJUMENTHA, BKITFOYAO NN aMH-
HOkuCNOTHY0 nocnenoBaTenbHOCTh ¢ SEQ ID No. 1 mo SEQ ID No. 92, npeanoyturensHo ¢ mocie-
noBarenbHOCTHIO ¢ SEQ ID No. 1 mo SEQ ID No. 65 u SEQ ID No. 76 mo SEQ ID No. 84 u SEQ ID
No. 92.

[IpennoutnrenbHO, yTOOBI T-KJI€TKa pacro3HaBajia KJIETKY MPU B3aUMOJEHCTBUU MOCPEICTBOM €€
TKP ¢ xommnekcom HLA/nenTun (Hanpumep, npu CBI3bIBAaHUH). T-KJIETKH MPUTOIHBI I Criocoda
YHHYTOXKEHHSI KJIETOK-MHUIICHEH y MAalMeHTa, KJIETKU-MHIIEHH KOTOPOro abeppaHTHO SKCIPECcCH-
PYIOT MOJIMMENTHA, BKIIOUYAIOLINA aMHHOKHCIOTHYIO MOCIENOBATENIbHOCTh IO M300PETEHHIO, Ie
MAIMEHTY BBOAUTCS 3((EKTUBHOE YHCIIO AKTUBHPOBAHHBIX T-KieToK. T-KIeTKH, KOTOpbIE BBEEHBI
MAIMEHTY, MOTYT OBITh MOJYYEHBI OT MALIUEHTA U aKTUBUPOBATHCS, KAK OMUCHIBAJIOCH BhILIE (T.€. OHU
SIBJISTFOTCS] Ay TOJIOTUYHBIMH T-KJIeTKaMH). AJIbTEPHATUBHO T-KJIETKHU MOJIYYarOT HE OT MALUEeHTa, a
OT Ipyroro MHANBHAA. Pasymeercs, MpeanoYTHTENbHO, €CITH UHANBH SIBJIIETCS 3J0POBBIM WH/IHBH-
nom. ITon «3m0pOBBIM HHANBUIOM» aBTOPBI N300PETEHUSI HMEIOT B BUAY, YTO HHIUBUA UMEET XOPO-
mee o0Iee COCTOSIHAE 370POBbSI, MPEATIOUYTUTENEHO, YTOObI OH UMeNT KOMIIETEHTHYI0 UMMYHHYIO
cucreMy H, Oojee MPeANOUYTHTENBHO, HE CTPaAal HU ONHUM 3a00JIeBaHHEM, KOTOPOE MOXHO JIETKO

MMPOKOHTPOJIUPOBATE U BBIAABUTD.

Knerkamu-muttienstmu in vivo st CD8-1m1onoxxuTenbHbX T-KI€TOK B COOTBETCTBUHM C HACTOSIIAM

n300peTeHneM MOTYT ObITh KJIETKH OMyXOJH (KOTOPBIE WHOTZA 3KCIpeccUupyroT mMojekyns MHC
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kiacca II) w/mnm crpomanbHbIE KJIETKH, OKPYIKAIOIIHE OMyXOJb (OIMyXOJIeBble KIETKH) (KOTOpbIE

uHoraa Takke skcnpeccupyrot monekysiel MHC knacca II); (Dengjel et al., 2000)).

T-knerku HacTOSIEro N300pETEHNsI MOTYT OBITh MCIIOJIB30BAHBI B KAUECTBE AKTUBHBIX UHIPEAHEH-
TOB B TEPANEeBTHYECKONW KOMIO3ULMH. TakuM o0pazom, B H300pETEHUH MPEIIOKEH TAKXKe CIIocod
YHUYTOXEHUS KIJIETOK-MULIEHEN Y MalUeHTa, YbH KJIETKU-MHUIIEHH aOepPaHTHO SKCIPECCUPYIOT I1O-
JIMIENTH], BKIIOYAKOIINHA aMIHOKUCIIOTHYIO TTOCJIEA0BATENIbHOCTD MO N300PETEHHIO, MTPHUYEM CIIO-

co0 BKJIIOYAET BBEJEHNE NAEeHTY 3P pekTHBHOrO uncna T-KIeToK, Kak ONpeneseHO BhIIIE.

ITon moHsATHEM «abDEepPaHTHO SKCIPECCUPOBAHHBII» H300peTaTENN MOAPA3yMEBAIOT TAKKE, UTO I0-
JIMIENTH] SKCIIPECCHPOBaH B N30BITKE MO CPABHEHUIO C HOPMAJIbHBIMU YPOBHIMHU SKCIIPECCUH, WU
YTO TeH SIBJISETCS «MONTYALINMY B TKAHH, U3 KOTOPOH 0Opa3oBanach OMyXOJjb, OMHAKO OH SKCIpec-
CHpOBaH B onyxousu. [1ox MOHSATHEM «IKCIPECCUPOBAaH B U30BITKE» N300peTaTeny MOHUMAIOT, YTO
MOJIMIMENITU]T TIPEACTABJIEH Ha YPOBHE, KOTOPBIM, 10 MeHbLIEH Mepe, B 1,2 pa3a Bbllle YPOBHS, IIpe-
CTaBJICHHOT'O B HOPMaJIbHOW TKaHU, NPEANOYTUTENILHO, 110 MEHbIIEH Mepe, B 2 pasa u, Oonee mpen-
MOYTUTENBHO, IO MeHbLIeH Mepe, B 5 unu 10 pas Bbillle ypOBHS, NPEACTABIEHHOTO B HOPMaJIbHON

TKaHU.

T-kyieTKu MOTYT OBITh MOJIyUeHbI CIIOCOOAMH, U3BECTHBIMHU U3 YPOBHS TEXHUKHU, K IPUMEPY, TEMH,

YTO OIIMCAaHbI BBILIEC.

ITpoTOKOJBI AJIsT ATOTO TaK HA3bIBAEMOT'O AIOMTHBHOTO MepeHoca T-KIeTOK XOpOLIO M3BECTHBI H3
ypOBHsI TeXHUKU. BkpaTiie ¢ HUMU MOKHO 03HaKOMHThCS B (Gattinoni et al., 2006) u (Morgan et al

2006).

JIrobast MonekyIa o H300peTeHHIO, T.€. ENTH, HYKJIEHHOBAs! KUCIIOTa, AaHTUTEJIO, BEKTOP SKCIIpeC-
cuH, KJieTka, aktusupoBaHHbie L[TJI, T-kneTouHblll peuenTop Wi HyKJEUHOBAs KUCJIOTa, KOAUPY-
I011asl €ro, NPUTrOAHA JJIsl JIEYEHUs] HAPYLIEHUM, XapaKTePU3YIOLIUXCs KIETKaMH, YCKOJIb3aKUIMMU
OT UMMyHHOTO oTBeTa. [loaTOMY JTF0Oast MOJIEKyJIa HACTOSIIErO N300PETEHUSI MOKET MPUMEHSITHCS
B KQYECTBE JIEKAPCTBEHHOI'O CPEACTBA UJIU ITPU U3TOTOBJIEHUH JIEKAPCTBEHHOTO cpencTsa. Monekyia
MO3KET OBITh UCIIOJIb30BaHA cama Mo cebe win B KOMOMHALUU ¢ APYTrOH(MMU) MOJIEKYJIOH(aMu) 1mo

n300pETEHUIO MITH U3BECTHOM(BIMHI) MOJIEKYJIOH(aMH).
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[IpennouTHTENBbHO, €CNIN JIEKAPCTBEHHOE CPEICTBO HACTOSINErO M300PETEHUs SIBIISIETCS] BAKIIMHOI.
OnHa MOXeT BBOAUTHCS] HETIOCPEACTBEHHO MALMEHTY, B MOPAKEHHBIA OPTaH UM CUCTEMHO B/K, B/M,
/K, B/0O ¥ B/B WJIM BHOCUTBCS €X ViVO B KJIETKH, MOJIYYCHHbIC OT MAIMEHTa, WIH B YEJIOBEUYECKYIO
KJIETOYHYIO JIMHUIO, KOTOpPbIE 3aT€M MOTYT BBOJUTBLCS MALIUEHTY WU UCIIONb30BATLCA il VIlFo IS
CeJIEKI[UN CYOTOMYJISIII U3 UMMYHHBIX KJIETOK, ITOJYYEHHBIX OT MAaIlMEHTa, KOTOPBIE MOCIE 3TOr0
BHOBb BBOJSTCA MauueHTy. Ecnu HykJienHOBasi KMCIOTa BBEIEHA B KIIETKH i1 Vilro, TO MOXET OBITh
MOJIE3HO, YTOOBI KJIETKH ObUTH TPAaHC(PHUIMPOBAHHBIMH, YTOOBI COBMECTHO 3KCIIPECCUPOBATH UMMY-
HOCTUMYJIMPYIOLIHE LIUTOKUHBI, TAKHE KaK HHTEpJeHKuH-2. [lenTun MoskeT ObITh, 1O CYLIECTBY, YH-
CTBIM UJI KOMOMHUPOBAHHBIM C IMMYHOCTHUMYJIUPYIOIIUM aIBIOBAHTOM (CM. HUXKE) MITH UCTIOJIB30-
BaThCs B KOMOMHALIUN C MMMYHOCTHUMYJIMPYIOIIMMHU [IUTOKMHAMH HJIH YK€ BBOAUTHCS C MOAXOAIIEH
CHCTEMOM TOCTABKH, HaNpUMep, TunocoMamu. [lentuasl MOryT OBITh TaK)Ke KOHBIOTHPOBAHBI C MO
XOISIIIMM HOCHUTENIEM, TaKuM Kak remouuanuH ¢uccypeiuisl (KLH) nnn mManHaH (CM. TaTE€HTHYIO
3asiBky WO 95/18145 u Longenecker, 1993). ITentun MoskeT ObITh TaK)Ke MEYEHBIM HITH MOKET ObITh
CIUTBIM OENKOM WM THOpUAHOW Mojekynol. IlenTuabl, MociaenoBaTeNbHOCTh KOTOPBIX IaHA B
HACTOsAIIEM M300peTeHny, Kak oxupaercs, crumyiaupyor CD4+ nnu CD8+ T-knerku. Tem He me-
Hee, crumyssinust CD8+ LITJI Gonee sdpdexkTnBHA B MPUCYTCTBUM MOAAEPIKKH, MPEAOCTABIIEMON
CD4 xennepubivu T-knetkamu. Takum obpasom, st snuronoB MHC I kiacca, KOTopbie CTHMYJIU-
pytot CD8+ LITJI, mapTHeps! B CIIUSHUN UM YYaCTKH THOPUAHON MOJIEKYJIbI HAJIEXKAIIUM 00pa3oM
MPEIOCTABIISIOT 3MUTOIBI, KOTOpble cTuMynupyT CD4-nonoxurensubie T-knerku. CD4- u CD8-
CTHMYJIUPYOIINE SMUTOIBI XOPOIIO U3BECTHBI U3 YPOBHS TEXHUKH U BKJIFOYAIOT T€, YTO OBLTH UACH-

TU(QHULUPOBAHBI B HACTOSIIIEM H300PETEHHH.

B onHOM acriekTe BaKIMHA BKJIFOYAET MO MEHbINEH MEpe OIUH MENTU]I, UMEOIIHI aMUHOKHCIIOTHYIO
nocnenosaTeabHOCTh ¢ SEQ ID No. 1 mo SEQ ID No 92, 1 mo meHblei Mepe OauH JOTIOJTHUTETbHBIH
MENTH, MPEATIOYTUTEHFHO OT ABYX 10 50, 6ojiee mpeanouTUTENbHO OT ABYX 10 25, ele OoJiee mpen-
MOYTUTENBHO OT BYX 10 20 u, HauboJiee MPEeaNOYTUTENILHO, IBa, TPH, YEThIPE, MSATh, IIECTh, CEMb,
BOCEMb, NI€BATh, NECSATh, ONMHHAIIATH, JBEHAIaTh, TPUHAALATb, YETHIPHAILAThH, MSATHAALATS,
HIeCTHAAATh, CEMHAIATh WJIN BOCEMHANUATh mentuaos. [lentun(sl) MokeT(MOryT) OBITH TOJY-
yeH(bl) U3 OMHOTO Wwin Oojiee crienupudeckux TAA U MOKeT(MOTYT) CBS3BIBATBCS C MOJIEKYJIAMU

MHC I knacca.

B I[perM ACIICKTC BAKLIMHA BKJIFOYACT I10 MeHbLHefI Mepe OJHUH IICIITHM, I/IMeI-OH_II/Iﬁ AMHWHOKHCIIOT-
Hy10 nocienoBarenbHOCTh, ¢ SEQ ID No. 1 mo SEQ ID No. 65 u ¢ SEQ ID No. 76 mo SEQ ID No.

84 u SEQ ID No. 92, u no meHblIell Mepe OAWH JOMOTHUTENbHBIA MENTU, MPEANOYTUTENBHO OT
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nByx 10 50, 6oyee MpeAnOYTHTENHLHO OT ABYX 10 25, elne OoJiee MPeATIOYTHTEIHFHO OT ABYX 10 20 u,
HanOoJee MPEATNIOUTUTENBHO, ABA, TPH, YEThIPE, ISTh, IIECTh, CEMb, BOCEMb, I€BATh, AECATh, OIMH-
HaJaTh, ABEHAAATh, TPUHAALATD, YETHIPHAILATD, IATHA/ILATD, IIECTHAATh, CEMHA/ILIATh UJIH BO-
ceMHaanath nentunoB. Ilentun(pr) Moxker(MoryT) ObITh OMYy4YEH(BI) U3 OXHOTO WK OoJiee Crenu-

¢uueckux TAA u moxker(MoryT) cBs3biBaThCs ¢ Monekysamu MHC I knacca.

[MonuayKIE0THA MOKET OBITh, TIO CYIIECTBY, YUCTHIM HJTH CONEPIKATHCS B MOAXOASIIEM BEKTOPE HUIIH
cucreme noctaBku. Hyknennosas kucinora mosket Obith JIHK, k/THK, ITHK, ITHK, PHK wiu ux koM-
Ounarmel. MeTonbl KOHCTPYHPOBAHUS U BBEACHHSI TAKON HYKJIEHHOBOM KHUCJIOTHI XOPOIIO U3BECTHBI
u3 ypoBHs TexHuku. O630p npencrasieH, Hanpumep, B (Pascolo et al., 2005). [TonunykieoTuaHbe
BaKLIMHBI IPOCTO MOJIYYUTh, OAHAKO MEXAHU3M JEUCTBUs OTUX BEKTOPOB IO UHAYLUPOBAHUIO UM-
MYHHOT'O OTB€Ta MOHATEH He MOJHOCTHIO. [loaxonsinue BEKTOPbl U CUCTEMBI JOCTABKU BKIIOYAKOT
supycubie JJHK n/unn PHK, Takue kak cCUCTeMbI, KOTOpPbIE OCHOBAaHbBI Ha aIEHOBUPYCE, BUPYCE OCIIO-
BAKLIHBI, PETPOBUPYCAX, BUPyCe repreca, afeHOaCCOLNUPOBAHHOM BHUPYCe MM THOpHIAX, COmep-
JKAIMX 3JIEMEHThI OoJiee 4eM OTHOro BUpyca. HeBupyCHbIE CHCTEMBI TOCTABKH BKJIIOYAIOT KATHOH-
HbIE JIUMH/IbI U KATUOHHBIE TIOJIMMEPHI U XOPOLIO U3BECTHBI U3 YPOBHS TEXHUKHU B O0JIACTH JOCTABKU
JHK. Taksxe MokeT ObITh UCTIONBb30BaHA (PU3NYECKAst TOCTABKA, TaKasl KaK MOCPENCTBOM «T'€H-TIH-
crojietay. [lenTua Wi NeNTUIbL, KOOUPYEMbIE HYKJIIEMHOBOW KHUCIOTOM, MOTYT OBbITh CJIMTBIM OeJi-
KOM, HaIllpuMep, C STUTONOM, KOTOPBIN CTUMYIUPYeET T-KJIETKU MPOTUB COOTBETCTBYIOIIETO MPOTHU-

BOIOJIOKHOI'O OIIPCACIIAIICIO KOMITIEMCHTAPHOCTD yUaCTKa CDR, KaK OITHMCBhIBAC€TCs BBILIE.

JlekapCTBEHHOE CPENCTBO MO N300PETEHUIO MOXKET TAKKe BKJIFOYATh OJUH MK 00JIee aablOBAHTOB.
AIBIOBAHTBI — 3TO BEINECTBA, KOTOPbIE HECTIEU(PUUECKH YCHIUBAIOT WIH MOTEHUUPYIOT UMMYHHBIH
OTBeT (HampuMep, UMMYHHbIe OTBeThI, onocpenoBanubie L[TJI win xennepubivu T-knerkamu (Twy)
HA aHTUTEH, U MOTYT, TAKUM 00pa3oM, pacCMaTPHUBATHCS KaK IMOJIE3HBIE B JIEKAPCTBEHHOM CPENICTBE
HacTosmero u3odperenus. [Tonxonasique axbOBaHTHI BKIFOYAOT, HO Oe3 orpanudenus, 1018 ISS,
comu amromunus, Amplivax®, AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, ¢naremus uiu
muranael TLRS, nonydyennsie u3 ¢uaremmuna, aurang FLT3, TM-KC®, IC30, IC31, umMuxksumo
(ALDARA®), pesumuxsumon, ImuFact IMP321, unrepneiikunel, Takue kak WUJI-2, UJI-13, UJI-21,
uHTepdepon-anbdha wnm Oera WIM WX NETWIMpPOBaHHbIE npom3BoxHble, IS Patch, ISS,
ISCOMATRIX, uMmyHOCTHMY IHpYromue kommekcsl ISCOM, Juvimmune®, LipoVac, MALP2,
MF59, monodocdopun munua A, Montanun IMS 1312, MonTaauzg ISA 206, MorTtanun ISA 50V,
MonTanug [SA-51, smynbcuu «Boza B Macie» u «Macio B Boae», OK-432, OM-174, OM-197-MP-

EC, ONTAK, OspA, BextopHas cuctema PepTel®, ocHOBaHHBIE Ha TONMIAKTHA-KO-TIHKOIUIE
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[PLG] u nexkcrpane mukpodactulpl, Tanakropeppud SRL172, BUpOCOMBI B APyTrUe BUPYCOMOA00-
Heie yactunpl, YF-17D, VEGF trap, R848, 6era-rimokan, Pam3Cys, ctumynon Aquila QS21, koto-
PBIi MONTYHArOT U3 CAaNIOHMHA, MUKOOAKTepHAIIbHBIE SKCTPAKThI 1 CHHTETUUECKNE HMUTATOPBI OaKTe-
pPHANIBbHBIX KJIETOYHBIX CTEHOK U IPYTHE 3aMaTeHTOBAHHbIE 3IbIOBAHTHI, Takhe Kak Detox KoMmaHuu
Ribi, Quil umu Superfos. IlpenmodrurenpbHbIMU aTbIOBAHTAMHU SIBJISTFOTCS TaKUE KaK aJIbIOBAHT
Opeitana wm [ M-KC®. Heckonbko HIMMYHOJIOTHYECKUX albIOBAaHTOB (Hanpumep, MF59), cneun-
buueckux 1 ASHAPUTHBIX KJIETOK, U UX nosyderne Oputn onucansl panee (Allison and Krummel,
1995, Allison and Krummel, 1995). Takxe MOTyT HUCIIONIB30BAaThCS IUTOKUHBL. HECKOIBKO IUTOKH-
HOB OBUIN HETIOCPEACTBEHHO COOTHECEHBI C BIMSHUEM Ha MUTPALIUIO AEHAPUTHBIX KJIETOK K JIUM(O-
unHbIM TKaHsaM (Harpumep, TNF-[1), yckopsist co3peBaHue AEHIPUTHBIX KIETOK 110 3P PEeKTUBHBIX,
npe3eHTupyomux auturel T-mumdouunram, kietok (Hanpumep, T M-KC®, WJI-1 u NJI-4) (nareHt
CHIA Ne 5 849 589, cnennanbHO BKIIIOUEHHBIH CIOJIA B TOJTHOM 00BbEMe MyTeM CChUIKH) U AeHCTBYS
Kak uUMMyHoanbioBaHThl (Hampumep, WJI-12, WJI-15, WJI-23, WJI-7, IFN-ansda, IFN-Gera)
(Gabrilovich 1996).

06 nmmyHOCTHMYIIHPYIOIIKX OUroHyKiIeotnaax CpG Takxke cooOasoch, YTO OHU YCHUIIUBAIOT 3¢)-
(bexTBl aabIOBAHTOB B cocTaBe BakLMH. He skenmast ObITh CBA3aHHBIMH COOTBETCTBHEM KaKOH-TMOO
KOHKPETHOW TEOPHH, aBTOPBI NoJiaratoT, 4To CpG-OJUroHyKI€OTH b TPH AKTHBALUN BPOXKIECHHON
(He MPHOOPETeHHOW) UMMYHHOW CHUCTEMbI NEHCTBYIOT ¢ MOMOINbI Toll-momoOHbIX peuenTopos
(TLR), B ocHoBHOM, TLRO. BezBannas CpG akruBauusi TLRO ycunuBaer aHTHUreH-crieriuduHbe
I'YMOpPAJIbHBIE M KJIETOYHbIE OTBETHI HA LTUPOKHI CIIEKTP AaHTUT'CHOB, BKJIIOYAst MENTHIHBIE HITH Oe-
KOBBIE QHTUTCHBI, JKUBbIE WM YOUTBIE BUPYCHI, BAKIIMHBI M3 JCHAPUTHBIX KJIETOK, ayTOJOTHYHBIE
KJIETOUHBIE BAKIIMHBI M TIOJIHCAXaPUIHbIE KOHBIOTATHI KaK B MPOPUIAKTHYECKHX, TaK U TEPATIeBTH-
YeCKHX BakLMHAX. bojee BaXKHO TO, YTO yydInaeTcsi co3peBaHue u quddepeHranus JeHAPUTHBIX
KJIETOK, IPUBOJS K TIOBBIIIEHHON aKTHBALMUU TH1-KJIETOK ¥ MHTEHCHBHOM BBIPAOOTKE [IUTOTOKCHYE-
ckux T-mumdouuros (LITJ) naske npu orcyrcrBuu nomomu CD4 T-knerok. AktuBanusi THi, BbI-
3BaHHas crumyssinued TLRY, coxpaHsercsa nake B MPUCYTCTBUU BAKLIUHHBIX aJBbIOBAHTOB, TAKUX
KaK KBaCILbl WJIM HETIONHBIN anbroBanT @peiinaa (IFA), koTopbsie 00bIMHO CIOCOOCTBYIOT aKTUBALIUU
Tw2. CpG-0JaUroHYKIIEOTH BT TPOSIBISIFOT aKe OONBILIYIO aTbIOBAHTHYIO aKTHBHOCTD, €CJTH OHU BXO-
ISIT B COCTAaB WJIM BBOJSTCS] B OPTAHU3M BMECTE C IPYTUMH aIbIOBAHTAMH HJIH B TAKHUX COCTAaBaX Kak
MHKPOYACTHIIbI, HAHOYACTHIIBL, JINTTHIHBIEC SMYJIbCHH FIIH B MOJOOHBIX COCTaBax, KOTOPBIE B OCOOEH-
HOCTH HEOOXOAMMBI Ui WHULHALMHA CHJIBHOTO OTBETA, €CJIM AHTUIeH OTHOCUTENBHO cinad. OHu
TAKXKe YCKOPSIOT UMMYHHYIO PEAKIHIO U MO3BOJITIOT CHU3UTh J03bl AHTHI€HA MPUOIU3UTENBHO HA

ZIBa TIOPsiIKa B CPABHEHHMH C OTBETAMHU aHTHTEJA HA TOJHYIO 103y BakUuHBI 0e3 CpG B HEKOTOPBIX
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skcniepumentax (Krieg, 2006). B matente CIIIA Ne 6 406 705 B1 onuckiBaeTcss KOMOMHHUPOBAHHOE
npuMmeHeHne CpG-OMUroHYKJI€OTHAOB, abIOBAHTOB, HE BKIIIOUAIOLINX HYKJIEHHOBBIE KHCIOTHI, U
AaHTUIeHa JUIS BbI3BIBAHUS AHTUT€H-CIEUU(UIECKOro MMMyHHOro oreera. AHrtaronucrom CpG
TLRO sBasiercs dSLIM (MMMyHOMOZAYJISITOP CO CTPYKTYPOI THMA IBYLIETIOYEUHbIH CTEOEIb-T1ETIIS)
xomrannu Mologen (bepnun, I'epManust), KOTOPBIHA SIBIAETCS MPEATIOYTUTENBHBIM KOMIIOHEHTOM
bapmMarieBTHUECKOW KOMIO3UIMK HacTosimero m3oOpereHus. Takske MOryT ObITh HCIIOJIB30BAHBI
npyrue Mojexyibl, cesizbiBatromuecs ¢ TLR, takue kak PHK, cesizpiBaromasicsi ¢ TLR 7, TLR 8 w/mnu

TLR 9.

Jlpyrue npuMepbl IPUTOAHBIX K UCIIOIb30BAHHIO a/IbIOBAHTOB BKJIFOUAIOT, HO O€3 OrpaHu4eHUs], XU-
muuecku Moauguiuposannbsie CpG (Hanpumep, CpR, Idera), ananoru dsPHK, rakue xak nonu-(1:C)
U ux npousBoaHsle (Hanpumep, AmpliGen®, Hiltonol®, nomu-(ICLC), monu(IC-R), momu(I1:C12U),
6akrepuanpuble JIHK nmn PHK, otnnunsie ot CpG, a Takske MIMMYHOAKTHBHBIE MaJIble MOJIEKYJIbI 1
aHTHTENA, TAKHEe KaK LUKIodochamun, CyHUTUHUO, OeBarn3ymadb®, nenedpekc, NCX-4016, cumnne-
Hadun, Tananadwui, BapaeHadpui, copapeHud, TeMo3onoMun, TeMcuponumyc, XL-999, CP-547632,
nazonann®, VEGF Trap, ZD2171, AZD2171, autu-CTLA4, npyrue aHTuTesa, HalleIeHHbIE Ha OC-
HOBHbIE CTPYKTYpbl UMMYHHOU cuctembl (Hampumep, anturena k CD40, TGFGera, peuenropy
TNFanbda) u SC58175, koTOpbie MOTYT I€WCTBOBATh TEPANEBTUYECKH W/ MU KaK aIblOBaHThI. Ko-
JIMYECTBA U KOHLEHTPALMK aIbIOBAHTOB M H00ABOK, MPUTOIHBIX JJISI HCTIONBb30BAHUSI B KOHTEKCTE
HACTOSIIEr0 H300PETEHHUSs], MOTYT ObITh JIETKO OIMpPEAesIeHbI OMBITHBIM CIIELUATUCTOM O€3 MpoBeze-

HUSA U3JIMITHUX SKCIIEPHUMEHTOB.

[IpennoyTHTENBHBIME abIOBAHTAMH SIBJISIFOTCSI UMUKBUMOJ, pe3ukBumon, [ M-KC®, nuknodocda-
MU, CYyHUTHHUO, OeBanu3ymald, uaTepdepoH-anbda, CpG ONMUTrOHYKIEOTHUABI H UX MPOU3BOIHBIE,
nonn-(1:C) u ee npoussonnsie, PHK, cunpenadun u coctasl U3 TBepAbIX MUKpodactul ¢ PLG wmu

BHUPOCOMBI.

B npeanouTuTebHOM BapHaHTe OCYIIECTBIECHUS (hapMaIleBTHUECKON KOMIO3UIMH B COOTBETCTBHH
¢ U300peTeHneM aTbIOBAHT BHIOPAH U3 TPYMIIBL, COCTOSIIEH U3 KOJIOHHECTUMYJIUPYIOIUX (haKTOPOB,
TaKUX KakK rPaHyJIONUTapHO-MaKkpodaraibHbiii kKojoHuectumyaupyrommii paktop (IM-KC®, cap-

rPaMOCTHM), LUKJIO(pochamMua, UMUKBUMOI, pE3UKBUMO]T U HHTEPhEpOoH-abda.

B npenmnouTuTensHOM BapuaHTe OCYINECTBIICHUS (papMalleBTUYECKOH KOMITO3ULIUN B COOTBETCTBHU

¢ n300peTeHneM aIbIOBAHT BBIOPAH M3 TPYIIIBL, COCTOSIIEH U3 KOJIOHUECTUMYJTUPYIOIUX (PaKTOPOB,
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TaKUX KaK rPaHyJIOMUTapHO-MaKpodarambHbiii kKojgoHuectumyaupyromuii pakrop (IM-KC®, cap-

rpaMoOCTHM), LUKJIO(pochamMua, UMUKBUMOL B PE3MKBUMO.

B npenmnouTuTensHOM BapuaHTE OCYINECTBIICHUS (PapMalleBTUYECKOH KOMITO3ULIUH B COOTBETCTBUU

¢ M300peTeHNeM aIbIOBAHTOM SIBJIIETCS LUKJIO(ochamMua, UMUKBUMOL WIIH PE3UKBUMO.

Eme 6onee npeAnoYTHTEIbHBIMU abEOBaHTaMU sIBJISTFOTCSE MOHTaHHUT IMS 1312, MmorTanuz ISA 206,
monTtanug ISA 50V, monranug ISA-51, momu-ICLC (Hiltonol®) u MOHOKJIOHAJIbHBIE aHTHTENA K

CD40 unn ux xoMOUHAIUN.

JTa KOMIO3HLHUS UCTIOIB3YETCSI IJIsl TAPEHTEPAIbHOTO BBEIEHHS, TAKOTO KaK MOJKOKHOE, BHYTPH-
KO’KHO€, BHYTPUMBIIIEYHOE WU OpajibHOE BBeneHue. [{iist 3Toro nentuab U — GakyibTaTHBHO — APY-
r'€ MOJIEKYJIbl PACTBOPSIFOT WM CYCTEHAMPYIOT B (hapMalEBTHUYECKH MPHEMJIEMOM, MPEaIOYTH-
TEJIbHO BOAHOM, HOcHUTeNe. [IOMUMO TOT0, KOMIIO3ULIUSI MOJKET COZIEPKaTh BCIIOMOTaTeIbHbIE Belle-
CTBa, Takue Kak Oy(depbl, CBA3YIOLINE areHThl, Oa/JIACTHBIE ar€HThI, pa30aBUTENH, APOMATH3ATOPBI,
cMa3bIBaroLIMe BemecTBa U T.1. [lenTuabl MOryT ObITh TaK)Ke BBEICHBI BMECTE C HMMYHOCTHMY JIU-
PYIOLIMMHU BEIECTBAMH, TAKUMH KaK LUTOKUHBL. OOMIMPHBINA CIIUCOK BCIIOMOTATENIbHBIX BELIECTB,
KOTOpPBIE MOT'YT OBITh HCITOJIb30BAHBI B TAKON KOMITO3UIIHK, MOKHO HAWTH, HAPUMeEp, B pabore A.
Kibbe, «Handbook of Pharmaceutical Excipients», 3" Ed., 2000, m3a. «American Pharmaceutical
Association and pharmaceutical press». KoMmnosurmst MOXKeT HCIIOJTb30BATHCS TSI PEAY TP K ISHHS,
npOoQUIAKTHKH W/ UK JIEYEHMsI aIEHOMATO3HBIX WJIM PAaKOBBIX 3a00eBaHuil. [IprMepsl COCTaBOB MO-

ryT OBITh B35ATHI, Hapumep, uz EP2113253.

Tem He MeHee, B 3aBUCUMOCTH OT KOJMYECTBA (PH3UKO-XMMUYECKHX CBOWCTB MENTHUAOB IO H300pe-
TEHUI0 HEOOXOIUMO MPOBEACHHE NATBHEHIITNX HCCJIENOBAHUH, YTOOBI MPEIJIOKUTh COCTaBbl KOH-
KPETHBIX KOMOMHAIMI NENTHUAOB, B OCOOEHHOCTH KOMOMHALUH 13 Oosiee yeM 20 nenTuaos, KOTOPbIe

ObuIH OBl CTAOWIBLHBI B TeueHue cBbie 12 — 18 mecsues.

B Hacrosimem n300peTeHnn NpeIoskeHo JeKapCTBEHHOE CPEACTBO, KOTOPOE MPUTOHO AJIS JICUEHUSI
paka, B YaCTHOCTH HEMEJKOKJIETOYHON KapLHOMBI JIETKHUX, paka >XelyJKa, MOuYeYHO-KJIEeTOYHON
KapLMHOMBI, PaKa TOJCTOW KUIIKH, aIEHOKAPIIUHOMBI, paKa MpPeICTaTeIbHON JKele3bl, ToOpoKade-

CTBEHHBIX HOBOOOPA30BaHMH U 3JI0KAYECTBEHHON METaHOMBI.

B HaCTOAIICM I/1306peTeHI/II/I TAKKE MPEATIONKEH KOMILIICKT, BKJIIO‘IaIOHlI/Iflﬁ
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(a) koHTElHED, KOTOPBIH CONEPIKUT (HapMaLIEBTUIECKYIO KOMITO3ULIUIO, KAK ONTCAHHAS BBILIE, B BHJE
pacTBOpa WM B THOPUIN3HPOBAHHON (HOpME;

(6) paxympTaTHBHO — BTOPOU KOHTEIHEP, ConepKaiuii pa30aBUTeb WK BOCCTAHABIMBAO LI pac-
TBOP TSI THO(PIITU3HPOBAHHOTO COCTABA, U

(B) paxynpTaTUBHO — MHCTPYKLUH 1O (1) MPUMEHEHHIO PacTBOpa WiH (11) BOCCTAHOBJIEHHIO PacTBOPA

W/WJIH 110 PUMEHEHHIO JTMO(PUITH3UPOBAHHOTO COCTABA.

Kpome Toro, KOMIUIEKT MOKET Tak>Ke BKJIIOYATh OfuH uiu Oonee (1i1) Oydepos, (1v) pazbasurenet,
(v) punbTpos, (vi) ura unm (vii) mnpuues. KoHTelHep sBISeTCs, IPeANOUTUTENbHO, Oy ThUIbIO, (Iia-
KOHOM, LINPHULIEM HJIN MPOOHPKOI;, U OH MOXKET OBITh KOHTEHTHEPOM MHOIOpPa30BOrO NMPUMEHEHUS.

CDapMaueBTI/IquKa;{ KOMMO3UL U NPEANOYTUTECIIBHO ABJISICTCA J'[PIO(I)PIJ'[PISPIpOB&HHOfI.

KommiekT coriacHo HacTosmeMy H300pEeTeHHIO MPEATNOYTHTEIBHO BKIFOUAET JTHO(PUITN3UPOBAHHBII
COCTaB HACTOSAIIEr0 H300pETEeHNsI B MOAXO/SIIEM KOHTeHHepe U HHCTPYKLIUH ISl €r0 BOCCTAHOBJIE-
HUSI W/WIM N0 ero mpuMeHeHuto. IToaxonsaimue KOHTeHepbl BKIFOYAIOT, HarpuMep, OyToutd, ¢Ja-
KOHBI, (HampuMep, AByXKaMepHble (IIaKOHbI), LIIPHULIBI (TaKHUe KaK JBYXKaMEepHbIE IIPHULIBI) U MPO-
Oupxu. KoHTeliHep MOXeT ObITh U3TOTOBJIEH U3 PA3HBIX MATEPUANIOB, TAKUX KaK CTEKJIO HJIH ILIACT-
macca. [IpeanouTUTeNnbHO, eCiii KOMIUIEKT W/WIM KOHTEHHEP CONep KUT(aT) MHCTPYKIMHU O pUMe-
HEHUIO KOHTEeHepa UM CBsI3aHHbIE C HUM MHCTPYKIIMH, KOTOPbIE AAlOT YKa3aHUs M0 BOCCTAHOBJIE-
HUIO W/WiH puMeHeHuto. Hamprumep, Ha STHKETKe MOKET OBITh YKa3aHO, UYTO JTHOPUIN3UPOBAHHBIN
COCTaB JIOJDKEH OBbITh BOCCTAHOBJIEH JO TaKUX KOHLEHTPALMH MEeNTHUIOB, KaK OMUCAaHO Bhimie. Ha
STHKETKE JjaJiee MOKET OBITh YKa3aHO, YTO COCTAB MPUMEHSETCS WK MPETHA3HAYAETCS 1JIS TIOAKOXK-

HOI'O BBEACHUS.

KonTeiiHep ¢ cocTaBoM MOXKET OBITh (pJIAKOHOM MHOTOPa30BOTO MUCHOJIb30BAHUS, KOTOPBIN MTO3BO-
JISIeT IOBTOPHOE BBeNleHue (Hanmpumep, oT 2-6 BBEIeHHIT ) BOCCTAHOBJIEHHOTO cocTaBa. KOMIUIEKT Mo-
JKET JTONOJHHUTEIbHO BKIIOYATh BTOPOW KOHTEHHEpP, BKIFOYAKOIIUI MOIXOASIIUI pa30aBHTEND

(Hampumep, pacTBop OukapOoHaTa HATPHSL).

ITocne cmemmBaHust pa3daBUTENs U JTHOQHIM3UPOBAHHOTO COCTaBa OKOHYATEIbHAS KOHLIEHTPALUS
MENTHAa B BOCCTAHOBJIEHHOM COCTaB€ COCTaBJSET, MPEANOYTUTEIBbHO MO MeHbuiell mepe 0,15
mr/mi/nienrtuaa (=75 MKT) U, IPEANOYTHTEIBHO, He Oosee yem 3 mr/mu/mentrna (=1500 mkr). Kom-

MJICKT MOXKET AOMOJIHUTCIIBHO BKJIFOUATH APYTUE€ MATECPUAJIbI, KEJIATCIIBHBIE C KOMMep‘{eCKOfI uc
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TOUKH 3PEHUS NOJIb30BATENs, BKJIIOUas Apyrue Oydepsl, pazdaBurens, GUIbTPbI, UIJIbI, [IPULBI U

BKJIAABIIIN B YIIAKOBKY C HHCTPYKLIUAMU IO IPUMEHCHUIO.

KomrutekTsl o HacTosimeMy N300pETeHNI0 MOTYT BKIJIFOYATh OAMH KOHTEHHED, KOTOPBIA CONEPIKHUT
(bapMareBTHYECKUIT COCTaB B COOTBETCTBUH C HACTOSIINM M300pETEHUEM C IPYTUMHU KOMIIOHEHTAMHU
win 6e3 HUX (Harpumep, APYruxX COSAMHEHUH WM (apMaleBTHUECKUX KOMIIO3ULIUN 3THX APYIHX

COeI[I/IHeHI/IfI) NN MOXXET UMETh OTACJIbHBIC KOHTeﬁHepbl JUIA KAKIOro KOMIIOHCHTA.

Kommuiekt no n300peTeHHo MpeanoYTUTENBHO BKIIOYAET COCTAB MO N300PETEHUI0, YIIaKOBAHHBIN
11 IPUMEHEHNUs B KOMOMHALIUK C COBMECTHBIM BBEIEHHEM BTOPOT'O COSAMHEHHS (TaKOro KaK aab-
1oBaHThl (Hanpumep, [ M-KC®), xuMuoTepaneBTHIECKOro CpeACTBa, NPUPOAHOTO MPOAYKTA, rOp-
MOHA WJIM QaHTArOHUCTA, CPEACTBA IPOTUB AHTMOTeHe3a WIIM HHIMOUTOpAa aHTMOTeHe3a, arloNnTo3-UH-
AYUHPYIOIIEro CPeACTBA WM XeNaTopa) WK uX (apMaLeBTHYECKOH KOMIO3MUUH. KOMIOHEHThI
KOMIUIEKTA 10 BBEICHHS MALUEHTY MOT'YT OBITh NMPEIBAPUTEIBHO CMEINAHbI, HIIH K€ KaXKIbIH KOM-
IIOHEHT MOJKET HAXOAUTHCS B OTAEIBbHOM KOHTelHepe. KOMITOHEHThI KOMILIEKTa MOTYT OBbITh IPeNo-
CTaBJIEHbI B BUAE ONHOIO WM HECKOJBKHUX JKMIKHX PaCTBOPOB, NMPEANOYTUTEIBLHO, BOAHOIO pac-
TBOpa, 00JIee MPEAIOYTUTENbHO, CTEPHIIBHOIO BOJHOTO PacTBOpa. KOMITIOHEHTHI KOMIUIEKTA TaKIKe
MOTYT OBITh IPEOCTABIEHBI B BUJIE TBEPAOH (POPMBI, KOTOpasi MOXKET ObITh MPEBpALIEHA B JKUIKOCTb
npu 100aBJIEHUH MOAXOISIINX PACTBOPHUTENEH, KOTOPbIE, MPENNOUYTHTEIBHO, TPEIOCTABISIOTCS B

IPYyroM, OTAENbHOM, KOHTEHepe.

KoHreliHep TepaneBTHYECKOrO KOMIUIEKTa MOXKET ObITh (DJIaKOHOM, MPOOUPKOIA, KOJI00#, OyThLUIbIO,
IITTPHULIEM MUJIH JIFOOBIMU APYTUMH CPEACTBAMH, 3aKJIFOYAOIIUMU B ce0e TBEPAOE BEIIECTBO MU YKHUJI-
kocTb. OOBIYHO, eciTi uMeeTCs 60JIee OTHOTO KOMIIOHEHTA, KOMILIEKT COIEPIKUT BTOPOH (JIaKOH HITH
APYroi KOHTEHHEp, YTO MO3BOJISET NPOU3BECTHU OTAEIBHYIO N03UPOBKY. KOMIINIEKT MOKET Takxke Co-
JeprKaTh APYroi KOHTEHHep s (hapMaleBTHUECKH PUEeMJIEMON KUAKOCTH. JIedeOHbIi KOMILIEKT
OymeT MpeanoYTHTEIBHO COAEPKATh anmnapaT (HanpuMmep, OIHY WM OoJiee WUIJI, IITPHULBI, TJIa3HbIe
MUTETKH, UTIETKU U T.7.), KOTOPBIH 00eCneunBaeT BBECHHE BEIIECTB 110 U300PETEHUIO, KOTOPBIE

ABJIAKOTCA KOMIIOHCHTaAMH HACTOAIICTO KOMILICKTA.

Hacrosimuii coctaB MOIXOAUT JIsl BBEIEHUS TIENTHIOB JIFOOBIM MPHUEMJIEMBIM CITOCOOOM, TAKUM KaK
OpaJIbHBIN (SHTEPATILHBIN), HA3AJIbHBIN, TJIA3HOH, MOIKOKHBIN, BHYTPUKOKHBIN, BHYTPUMBIIICYHBIH,
BHYTPUBEHHBIN UJTH YPECKOKHBIN crmocol. [IpeanoururensHo, YTOOBI BBeIEHUE ObLIO /K U, HAUDO-

JIEC IPCATNIOYTUTECIIBHO, B/K. BBeI[eHI/Ie MOXKET MMPOU3BOAUTHCA I/IH(I)YSI/IOHHI:;IM HaCoOCOM.
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Tak kak nenTuze! Mo n300peTeHuIo ObLIH BeIeneHb! u3 kieTok HMPJL, nekapcTBeHHOE CPencTBO 10
n300pETEHHUIO MPEANOYTHTENBHO ncnob3yercs 1 jgederns HMPJL. B npennoururensHoM Bapu-
aHTe OCYIIECTBIIEHHSI TOCKOJIBKY MEeNTUABI 110 n300peTeHnto Obutn noyueHsl u3 kietok ABCA13 u
MMP12, u onn 6pim BeigeneHsl u3 HMPJIL, nekapcTBeHHOE CpEACTBO MO H300PETEHUIO TPEATIOUTH-

TEJNBbHO UCTIONb3yeTcs 1 Jieuenuss HMPJL

IenTune! ¢ nocnenosarenbHocTsIMU ¢ SEQ ID No. 78 mo 92 Obutu Takoke BbIAENEHb! U3 KaPLIHHOMBI
KJIeTOK Mepkens U, TaKUM 00pa3oM, MOTYT ObITh HCIIOJIB30BAHBI TSI JIEUEHHs KAPLIMHOMBI KJIETOK

Mepxkens.

Teneps HacTosimee n3oOpeTeHne OyaeT OMMCAHO C MOMOIIBIO MOCIEAYIOMNX IPUMEPOB, KOTOPBIE
OIUCBHIBAIOT €r0 NPEANOYTUTENIbHBIE BAPHAHTBI OCYIIECTBICHHS, TEM HE MEHee, He OrPaHUYNBAast MU
n3o0peTeHne. B COOTBETCTBHU € LEJSIMU HACTOSILIETO M300PETeHUS] BCE LIUTHPYEMble NCTOYHHKH

BKJIIOYUEHBI B TAHHOE OMHCAaHNE BO BCEHl ITOJTHOTE IMyTEM CCBLIIKHU.

Kpartkoe onucanue yeprexei

@urypa 1: ITpumep macc-cnektpa ABCA13-001, neMOHCTpHUPYIOLIHIT €ro NMPe3eHTALNI0 Ha 00pasie
nepsuuHOi onmyxonu NSCLC898. Ananus ¢ nomorrsio XKX-MC ¢ cucremoit HOHU3aIMHU B HAHO3JIEK-
tpocnpee (NanoESI-LCMS) mpou3BoauIM Ha MENTUIHOM IyJie, SJFUPOBAHHOM U3 00pasiia TKaHH
HMPJI 898. Macc-xpomartorpamma aist m/z 543,8318 + 0,001 a, z = 2 nmoka3bIBaeT MUK MENTHAA
CO BpeMeHeM ynepskanust 86,36 muH. B) BrisiBneHHbIi UK HA Macc-xpoMmaTorpamme rnpu 86,36 MuH
oOHapyskeH curHaiom 1Jiisi m/z 543,8318 Ha macc-cnekrpe. C) MHIyunpOBaHHBIN CTOJKHOBEHUEM
MAacCC-CIIEeKTp 3aTyXaHUsl CUTHAJIa BRIOPAHHOTO MpeAmecTBeHHnKa m/z 543,8318, 3anucaHHbIi npu
skcniepuMente nanoESI-LCMS mpu 3anaHHOM BpeMeHH yaep:kaHHsl, MOATBEPANI NPUCYTCTBUE
ABCA13-001 B onyxonesoMm obpasue NSCLC898. D) Kapruna ¢gparMeHTanlMu CHHTETHYECKOTO
koHTposnbHOro nentuga ABCA13-001 3anuchiBanu U CpaBHUBAJIM C IMOJYYEHHBIMH KapTHHAMU
¢dparmenranun npupoassix nentunos TUMAP, npencrasnenHbix B @ur. C nist Bepupukanum no-

CJICOOBATCIILHOCTH.

@urypa 2: ITpodumu skcnpeccnn MPHK BeIOpaHHBIX O€KOB B HOpMAJIBHBIX TKaHAX U 21 oOpasmax
TKaHEeH paka Jerkoro

a) ABCA13 (Mnentudukarop Habopa npobd: 1553605 a at)
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b) MMP12 (Mnentuduxarop Habopa npod: 204580 s at)

®urypa 3: Ilpodunu npeseHTany BEIOpaHHBIX NENTUAOB, CBA3aHHBIX ¢ Mostekynamu HL A I kinacca.
IIpo¢une npeseHTanMy OBLT MOACYUTAH [T KQXKIOTO TMENTHAA, TOKa3bIBasi CPEAHUN YPOBEHD IIpe-
3eHTaluy B 00paslle, a TAK)Ke BaPHAHTBI perutukanun. B npoduie cpaBHUBAIOTCS 00pa3Lbl OMyXo-
7eBOit POPMBI, MPEACTABIAIOLIEH HHTEPEC, C (POHOBBIM YPOBHEM 00Pa3IIOB HOPMAIBHON TKaHH.

a) ABCA13-001

b) DST-001

c) MXRAS5-001

®durypa 4: Tunu4Hble pe3yabTaThl NENTUA-CIEU(PUIECKON UMMYHOT€HHOCTH i71 VilrO TIETITHIOB
TUMAP, ob6pa3yrouux komriekcsl ¢ Mojiekyaamu HLA T knacca. Crnenuduueckue CD8+ T-kneTku
okpaiuuBasu MybTHMepamMu HLA, nomeueHHbIMU OBYMS pa3sHbIMU (iryopoxpomamu. Ha TouedHbIx
rpa)ukax MOKa3aHbl MOMYJISILIUU KJIETOK C ITOJIOKUTEIbHBIM OKPALIMBAHUEM OOOUMH KPACUTEIISIMH,
cBsizaHHbIMU ¢ MHC-MynbTHMeEpaMu A1t CTUMYJISILIUM NTENTUAA (JI€BbIE CEKLIMN) U CTUMYJIALUU CO-

OTBETCTBYIOLIUX MENTUAOB OTPULATCIBHOI'O KOHTPOJIA (HpaBbIC CCKLII/II/I).

Qurypa 5: Csoiicra cBszbiBanus POSTN-002 u MMP12-002 ¢ uccnenoBaHHBIMU TaljIOTUIIAMU
HLA: Ha rpaduke npusenens! nokasarenu ceszbiBanusi POSTN-002 u MMP12-002 ¢ 5 u3 7 mpo-

aHaau3upoBaHHbIX ramiorunos HLA-DR.

Qurypa 6: CrabunbHocTh KOMIUIEKCOB HLA-POSTN-002 1 MMP12-002 B Teuenue 24 4 nipu 37°C:
Ha rpaduke moka3aHO MPOLIEHTHOE COOTHOIIEHWe MHTaKTHbIX KomriuiekcoB HLA-POSTN-002 wu

HLA-MMP12-002 nocie Bbinep:kku B TedeHue 24 4 npu 37°C ¢ COOTBETCTBYIOLIEH MOJEKYJIOH

HLA.

®urypa 7: Ilpumepst CD4 T-knerouHoro orsera Ha BBesieHue BakuHbl IpoTuB CEA-006, BbIsIBIIEH-
HOTo MeToJIoM BHyTpHKJeTouHoro okpammBanus (ICS) I knacca. ITocne cencuOunmuzanum in vifro
MKIIK nammenTa 36-031 Oputn mpoananmusupoBanbl Ha Hagumuue CD4 T-kJieTOYHBIX OTBETOB Ha
CEA-006 (BepxHsist 4aCTh) M HA UMUTATOP (HIDKHSS YaCcTh) BO BPEMEHHOM TOUKE , COBMAMAOIIEH AJIst
Busura 8 u EOS. Knerku Obutn mpOCTUMYJIMPOBaHbI COOTBETCTBYIOIIMMH MENTUAAMH U OKPAIIEHBI

MapKepaMmH sku3HecrnocoOHocty, anturenamu k CD3, antutenamu k CD8, anturenamu xk CD4 u 3¢-
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¢dexropabIMU Mapkepamu (cripaBa HajeBo: CD154, TNF-anwda, [FN-ramma, MJI-2, MJI-10), coot-
BeTcTBeHHO. JList sxu3HecnocoOHbIX T-kietok CD4 aHamu3upoBaiv JOJIO KJIETOK, IMOJTOXKHUTEbHBIX

IUTsI OTHOM UTH HECKOJIBKHUX 3(()EKTOPHBIX MOJIEKYI.,

®urypa 8: UMMyHOreHHOCTh pa3nuuHbix nentunos 11 knacca: ['paduk mokaspiBaeT Moka3aTesu UM-
MYHHBIX OTBETOB Ha 5 pa3jnyHbIX nentunos Il kiacca, BeIABIEHHBIX y 16 MallMEHTOB B OTBET HA
crumysiiuio nentunamu IMA950 uy 71 mauueHTOB B OTBET Ha CTUMYJISILUIO nentunamu IMA910

¢ nmomortusro ICS.

ITPUMEPBI

ITPUMEP 1:

HNnenTudukanus 1 KOJIUYECTBEHHbIH AHAJIN3 OMYX0/1€ACCOLMHPOBAHHBIX NMENTHI0B, NMpPe3eH-
THPYEeMbIX Ha MOBEPXHOCTH KJIETKH

O0pa3ub! TkaHeit

OnyxoneBble TKAHU MAIIMEHTOB OBLIH MpenocTaBieHbl Y HuBepcuteToM r. ['eiinensOepr, ['epmanus.
[Tepen mpoBeneHUEM XUPYPIUIECKOrO BMELIATEIbCTBA ObLIO MOJYYeHO WH(POPMHUPOBAHHOE COTJIa-
CHe BCEX MAIMeHTOB B MUCbMEHHOU (opme. Cpasy ke mocye onepanuy TKaHU ObLTH TOABEPTHY ThI

IIOKOBOH 3aMOPO3KE B JKUJIKOM a30Te U XpaHuiuch 10 Beiaenenuss TUMAP-nentunos npu -80°C.

Boigenenue nentuaos HLA u3 06pa3uos Tkaneit

ITyner mentunos HLA 13 moaBeprHyThIX MOKOBOH 3aMOpO3Ke 00pa3loB TKaHEH ObUTH MOJIyYeHbI
METOJIOM HUMMYHOIPELMITUTALIMN U3 TUIOTHBIX TKAHEH B COOTBETCTBUU C HE3HAYUTENbHO U3MEHEH-
HeM nipotokosioM (Falk, K. et al 1991; Seeger, FH.T. 1999) npu ucnone3zoBannmu HLA-A*02-
cnenudpuieckoro anturena BB7.2 wnmu HLA-A, -B, -C-cneundudeckoro anrurena W6/32, CNBr-

AKTUBHPOBAHHOM cedapo3bl, KUCIOTHOH 00pabOTKH U yIbTpaduibTpaIum.

MeToambl

[TonyueHHsle mysibl KOMIUIEKCOB nenTua-HLA Obutn pazneneHsl B COOTBETCTBHH € X TUAPO(oOHO-
cThi0 obOpatHodazoBoit xpomatorpadueii (Acquity UPLC system, Waters), u 3JTIOMpOBaHHbBIE METI-
THUIBI AHATU3UPOBATH Ha rHOpunHOM Macc-ciektpomeTpe LTQ- Orbitrap (ThermoElectron), cHa6-

JKEHHOM HcTOYHHKOM ESI. Hy.]'[bl NENTUAOB HAHOCUJIU HEMOCPECACTBCHHO HAa aHAJIUTUYCCKYH0O MUK~
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POKANMMIISIPHYIO KOJIOHKY M3 TUIaBjIeHoro kBapua (75 MM B/ X 250 MM) ¢ oOpaTHO(a3HbIM MaTe-
puasiom 1,7 mxm C18 (Waters) ¢ npumeHeHHEM CKOPOCTH TOTOKA B 400 HJI B MUHYTY. 3aT€M MMENTHIbI
pa3zessuv ¢ UCIIOb30BaHUEM ABYX3TarmHOro 180-MuHYyTHOTO OMHApHOTO rpanueHTa ot 10% no 33%
pactBoputens B npu ckopoctu noroka 300 Hi B MuUHYTY. [ pagreHT ObLT COCTaBIIEH U3 PACTBOPUTEIIS
A (0,1% mypaBpuHO# KuCI0ThI B Boae) U pactsopurens B (0,1% MypaBbHHONM KUCIOTHI B allETOHH-
tpuie). [Tozonouennsiii crexisiHubi Kamuisip (PicoTip, New Objective) ucnosp3oBajiu AJisi BBEAE-
Husl B uctouHuK HaHOESI. Macc-cnektpomerp LTQ-Orbitrap paboran B nHGOpMaOHHO-3aBUCH-
MOM pexkume ¢ npuMeHeHueM ctparteruu TOPS. Bkpatiie, UK CKaHUPOBAaHUS HAYMHAJICS C ITOJIHOTO
CKaHHUPOBAHMS C BBICOKOM TOYHOCTBIO Macc Ha criekrpomerpe Orbitrap (R =30 000), 3a yem crneno-
Basio ckanuposanue MS/MS nHa Orbitrap (R = 7500) Ha 5 0cOO€HHO MHOTOUHCIIEHHBIX HOHAX-TIPENI-
IIECTBEHHUKAX C AMHAMUYECKUM HCKIIIOUEHHEM OTOOPaHHBIX paHee HOHOB. TaHaeMHble Macc-CIeK-
TpBl MHTEpHpeTupoBanu npu nomowu nporpammbsl SEQUEST ¢ nononHUTeNbHBIM PYUHBIM YIIPaB-
aenueM. UneHTnuumpoBaHHyO MENTHAHYIO MOCIEA0BATEIbHOCTD NOATBEPIKIAIN CPABHEHHEM I10-
JY4EHHOH KapTUHBI (pparMeHTalMy NMPUPOJHOTO MENTHAA C KAPTUHON (pparMeHTanuu CHUHTETHYe-
CKOTO KOHTPOJIBHOTO MENTH/A ¢ MASHTUYHOH MociieoBaTenbHOCThi0. Ha @ur. 1 npeacrasien obpa-
3ell CIIEKTPa, MOoJTyueHHbIN U3 onyxosesoi Tkanu i nentuga ABCA13-001, accounpoBaHHOTO €

MHC xnacca I, u ero npodus smorun Ha cucteme UPLC.

OTtHOCHUTENBHBII KONMNYeCTBeHHBbIH aHan3 MeTooM JKX/MC 6e3 H30TOIMHBIX METOK MPOBOAMIIH TTy-
TEM IOJICYETa HOHOB, T. €. C TIOMOIIBIO SKCTPAKIMH 1 aHau3a Xapakrepuctuk XXX/MC (Mueller et
al. 2007a). DTOT MeTO OCHOBAH Ha MPEATNOJIOKEHHH, YTO Tomaab muka KX/MC nentuna xoppe-
JMPYET C €ro KOHIeHTpauueil B oOpasie. M3BiedeHHbIe XapaKTePUCTHKH 00pabaThIBaIU ¢ TOMOIIBIO
JIEKOHBOJIFOLIMOHHOTO aHAJIN3a COCTOSIHUS 3apsiia U MyTeM BBIPABHUBAHUS BPEMEHU YICPKUBAHUS
(Mueller et al. 2007b; Sturm et al. 2008). Hakonen, Bce xapaktepuctiku criekTpoB JKX/MC Obutn
COIOCTABJICHbI METOJIOM TEPEKPECTHBIX CChUIOK C pe3yJIbTaTaMU MO MASHTH(UKALWHU TOCIen0Ba-
TEJIBHOCTH, YTOObI OOBEAMHUTD KOJINYECTBEHHBIE JTAHHBIE PA3JIMYHBIX OOPA3IOB M TKAaHEH B MpO-
¢umu npeserTanuy nentuaoB. KomndecTBeHHbIE TaHHBIE OBUTM HOPMAJIU30BaHBI C MPUMEHEHUEM
IBYXYPOBHEBOW CHCTEMBI B COOTBETCTBUH C LIEHTPAJIILHOW TEHACHLUEH C LIENbI0 y4yeTa Bapuadesb-
HOCTH BHYTPH TEXHUYECKUX 1 OMOJOrHYECKUX PErMKaToB. Takum o0pa3oMm, KaxIblid MaeHTH ULIH-
POBAaHHBINA MENTHI MOXKET ObITh aCCOLMHUPOBAH C KOJMYECTBEHHBIMH IAHHBIMH, MO3BOJISFOIIUMHU
MPOBECTH OTHOCUTENIbHYIO KOJHMYECTBEHHYIO OLIEHKY 00pa3noB u Tkanel. Kpome Toro, Bce komude-
CTBEHHbIE IaHHbIE, MMOJyYEeHHbIE IJIsi eNTHI0B-KaHIUIaTOB, ObUTH MPOKOHTPOIUPOBAHBI BPYUYHYIO

B LEJIAX obecneueHust B3aMMOCOITIaCOBAHHOCTH AAHHBIX W OJIA NPOBCPKU TOYHOCTU aABTOMATHUYC-
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CKOro MeTosa aHanu3a. [{is kaxxnoro nentuaa Obl1 pacCYUTaH MPO(HIb MPE3EeHTALNH, TOKAa3bIBAIO-
WA CPEeIHUN YPOBEHD MPE3eHTALMH B 0Opaslie, a TakKe BapruaOebHOCTh PeruiuKaToB. B mpodure

cpaBHHBarOTCs 00paspl HMPJI ¢ hoHOBBIM ypoBHEM 00pa3LiOB HOPMATBHOH TKaHU.

IIpo¢unm npe3eHTauny OTAENBHBIX NENTHAOB, MIPE3EHTUPYEMbIX B U30BITKE, MOKa3aHbl Ha Purype

3.

ITPUMEP 2:

IIpodunu 3xcnpeccuu reHOB, KOAUPYIOIIHUX NEeNTHABI 10 H300peTeHHIO

He Bce menTunbl, naeHTHGUIMPOBAHHbIE KaK MIPE3EHTUPYEMbIE Ha TIOBEPXHOCTHU OIyXOJIEBBIX Kile-
Tok Mojiekynamu MHC, nmoaxonsT ajii MMMYHOTEPAIHH, IIOTOMY YTO OOJIBIIMHCTBO 3THUX MENTHIOB
HOJTyYeHbl M3 HOPMAJIBHBIX KJIETOUHBIX OEJIKOB, HKCIPECCUPYEMbIX MHOTUMH BHIAMHU KJIETOK.
Tonpko HEMHOTHE U3 3TUX NENTUIOB SIBJISIOTCS OMYXO0JI€aCCOLMUPOBAHHBIMU U, CKOPEE BCETO, CIO-
COOHBI HHAYLMPOBAaTh T-KJIETKHU ¢ BBICOKOH CHEU(PUIHOCTHIO PACIIO3HABAHHS OIyXOJIH, U3 KOTOPOH
oHu OblM 00pa3oBaHbl. B Lensx naeHTH(UKAMY TAKUX MENTHAOB U MUHUMH3ALUN PHCKA ayTONM-
MyHHOCTH, BbI3BAHHOW BaKIIMHALMEH, N300peTaTeN KOHIEHTPHPOBAIN CBOE BHIMAHHUE Ha TeX Iell-
TUAAX, KOTOPbIE MOJY4YeHbI U3 OEJKOB, SKCIIPECCUPOBAHHBIX B M30BITKE HA OMYXOJIEBBIX KJIETKAX B

CpaBHCHHHU C OOJIBIIHHCTBOM HOPMAaJIbHBIX TKaHEH.

Uneanpubiii nentua Oyner mojydeH u3 Oenka, sSBISIFOIIErocsl YHUKAIbHBIM Uil OMYXOJIU U HE MPU-
CYTCTBYIOIIETO HU B OMHOH Apyrou TkaHu. [ uaeHTudukanuy nenTuaIoB, KOTOPbIE MOJyYEHbI U3
T€HOB ¢ TPOQUIIEM SKCIIPECCHH, TTOXOKUM Ha H1€aTbHbINA, UIEHTH(UITUPOBAHHBIE MENTH I COOTHO-
cun ¢ OeTkaMu U TeHaMU, U3 KOTOPBIX OHU ObUTH TOJYYEHBI U KOTOPbIE UX KOOUPYIOT, COOTBET-

CTBEHHO, U TIOCTPOEHBI MPOPUIIH IKCTIPECCHU 3THX I€HOB.

Hcrounuku u npurorosjienne PHK

XUpypruyuecku yAajJeHHbIe TKAHEBbIE Mpernaparbl ObUTH MPENOCTaBJIEHbl Y HUBEPCUTETOM T. I'eii-
nenvbOepr, ['epmanus (cm. [Ipumep 1) mocie nonaydeHuss NUCbMEHHOH (HOpMbI HHPOPMHPOBAHHOTO
COTJIaCHsI OT KakKAoro mauueHTta. [Ipemaparsl onyxoseBoi TKaHU ObUTH MIHOBEHHO 3aMOpPOKEHBI B
JKAAKOM a30Te MOCJIe ONEePaly U BIOCIEICTBUA TOMOT€HU3UPOBAHBI C IOMOLIBIO CTYIIKU U TECTUKA
B skunkoM azote. CymmapHast PHK Opina mpuroroBneHa U3 JaHHBIX 00pa3LOB C MCHOJIb30BAHUEM

pearenta TRI (Ambion, Japmmrant, I'epmanusi) ¢ mocnenyromeii ounctkoit Ha RNeasy (QIAGEN,
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Xwunbaes, I'epmanust); o0a METOa OCYIIECTBISIIMCH B COOTBETCTBUH C YKA3aHUSIMH MPOU3BOIUTE-

JIen.

Cymmapnas PHK 310poBeix uenoBeueckux Tkanel Obuta kyruieHa (Ambion, XanTuHrTOH, Benmko-
opuranusi, Clontech, I'elinensOepr, ['epmanus; Stratagene, Amcrepnam, Hunepnanasr, BioChain,
Xeitapa, Kanmugopnus, CIITA). PHK nHeckonbknx nHanBuaos (ot 2 1o 123 uHanBHIOB) OblIa CMe-

maHa TakuM oopaszom, yto PHK kaxmoro nHanBHUa UMena paBHBIN BEC.

KadecTBo u xonmuectBo oOpasuos cymmaproit PHK onenuBanu Ha Onoananmusarope Agilent 2100
(Agilent, BanpnOponn, I'epmanus) ¢ ucnonp3oBanueM Habopa RNA 6000 Pico LabChip Kit
(Agilent).

JKCNePHMEHTBI ¢ MUKPOYHIIAMHU

Amnanus skcnpeccun reHoB Beex o0pasnos PHK 13 onyxoneBoii 1 HOpMabHOH TKaHH ObLT TPOU3BE-
JIeH C TOMOLIBIO OJIMTOHYKJIEOTUAHBIX MUKpouunioB Affymetrix Human Genome (HG) U133 A unu
HG-U133 Plus 2.0 (Affymetrix, Canta Knapa, Kamudophus, CIIIA). Bee sTanb! ObIIH BBITOJHEHBI
B COOTBETCTBUHM ¢ pykoBozacTBoM Affymetrix. Bkparue, neyxaureByro k/IHK cunTesuposamu uz 5—
8 mkr cymmapnoi PHK ¢ ucnonszoBanuem SuperScript RTII (Invitrogen) u onuro-dT-T7 npatimepa
(MWG Biotech, D6epcbepr, I'epmaHusi), kKak ONMUCHIBAETCS B PYKOBOACTBE. TPAHCKPUIILIUIO i1 VilFo
NPOM3BOIWIN C UCTONb30BaHHeM Habopa mis meueHust PHK-tpanckpuntoB BioArray High Yield
RNA Transcript Labelling Kit (ENZO Diagnostics, Inc., ®apmunreiin, Horo-Hopk, CIIIA) ms uu-
noB U133 A unu Habopa GeneChip IVT Labelling Kit (Affymetrix) nist uunos U133 Plus 2.0 ¢ mo-
cnenyrome pparmentaunel, rubpuanzauneii KPHK 1 okpammBanueM cTpentaBUIUH-QHKOIPUTPH-
HOM ¥ OMOTHMHWJIMPOBAHHBIM aHTHCTPENTaBUINHOBBIM aHTHTENIOM (Molecular Probes, Jleiinen, Hu-
nepnannsl). M3obpaxkenus ckanuposaimn Ha Agilent 2500A GeneArray Scanner (U133A) wmm
Affymetrix Gene-Chip Scanner 3000 (U133 Plus 2.0), a nannble aHanu3zuposain B mporpamme GCOS
(Affymetrix) ¢ HCIIONIB30BAaHUEM HACTPOEK MO YMOJUAHHIO JJISi BCEX MmapaMeTpoB. [t HopMan3a-
1uH ucnosb3oBauch 100 cimykeOHbIX TeHOB, nmpenocTtasieHHbXx Affymetrix. OTHOCHTENBbHBIE 3HA-
YEeHUs SKCIIPECCUN OBLIH MOACYUTAHBI U3 OTHOIIECHUH 3aperICTPHUPOBAHHBIX CUTHAJIOB, ITOJTYYEHHBIX
KOMITBIOTEPHOH NPOTrpaMMOi, a 3Ha4eHHe Uil 0Opas3a HOPMaJIbHON MOYKH OBUIO MPOM3BOJIBHO 3a-

nlaHo 3Hayenuem 1,0.
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Tunmunable HpO(l)I/I.]'II/I SKCIPECCUN UCXOAHBIX T'CHOB, NPECAJIOKCHHDBIX B HACTOALIEM I/1306peTeHI/II/I, KO-
TOPLIC B BBICOKOH CTEIleHU SKCIIPECCUPOBAHBI B U30BITKE WM SKCKJIFO3UBHO SKCIMPECCUPOBAHBI B

KJIETKaX HEMEJIKOKJIETOYHON KapLIMHOMBI JIETKOTO, PEACTaB/ieHbl Ha Dur. 2.

ITPUMEDP 4:

HNmmynorenHocTs in vitro nis nentunos HMPJL, npesentupyembix MHC I kiracca

Hns nonyuenus nHpopmamn o6 nummyHoreHHoctH nentunos TUMAP no Hacrosmemy nzobpere-
HUIO OBIJIM IPOBEEHB! UCCIEAOBAHUS C UCIIOIb30BAaHUEM NpaliMuHra T-KIeToK i1 Vifro Ha OCHOBE
NOBTOPHBIX CTUMYJALME CD8+ T-k/1€TOK UCKYCCTBEHHBIMU aHTUT€HIIPE3EHTUPYIOLIUMH KJIETKAMU
(uAIIK), HarpysxeHHbiMu komiuiekcamu nentua-MHC u anturenom k CD28. Takum oOpa3zom moria
OBITh MOKa3aHAa IMMYHOT'€HHOCTD I ITOKa uTo 9 pecrpuktupoBaHHbix no HLA-A*0201 nentunos
TUMAP 1o nzo0pereHnro, IeMOHCTPUPYSL, YTO STH NENTHIbI SIBISIOTCS T-KJI€TOYHBIMU SMTUTONAMH,

IPOTUB KOTOPBIX Y uesnoeka umerorcst CD8+ T-knetku-npenmecrsennuxu (Tabmuma 4).

Mpaiimunar CD8+ T-kaeroxk in vitro

B nensx npoBeaeHuss CTUMYJISILIUM /7 VifrO NCKYCCTBEHHBIMU aHTUTE€HIIPE3EHTUPYIOLUMHU KJIETKaMU
(nAIIK), HarpyxennbiMu komiuiekcoMm nentua-MHC (pMHC) u antutenom k CD28, aBTOphI CHa-
yasna Bbiieain CD8+ T-kinetku u3 cBexero nponykra jerikapepesa HLA-A*02 meTonom mo3uTHB-
HOU cenekiun ¢ momoinbto Mukpochep CD8 (Miltenyi Biotec, beprum-I nandax, I'epmanusi). Kposb
ObLIa MOJTydeHa OT 30OPOBBIX JTOHOPOB (Tocie nmoanucanus Gopmel coriacus) uz OTaeneHus TpaHc-

¢by3uonoruu r. TroOuHreHa, I'epmanus.

Beinenennbie CD8+ numdonutsl mm MKIIK nHkyOupoBanu 10 MCMONb30BaHUS B T-KI€TOYHOU
cpene (TCM), cocrosimein n3 RPMI-Glutamax (Invitrogen, Kapacpys, ['epmanusi) ¢ nobaBnenuem
10% wHaKTUBUPOBAHHOI HarpeBaHueMm 4yenosedeckor cbiBopoTku AB (PAN-Biotech, Diinenoax,
I'epmanwns), 100 En/mn nennmnaa / 100 Mxr/mo crpenromuninHa (Cambrex, Kénbh, I'epmanus),
1 MM nmpysara Hatpus (CC Pro, O6epnopina, ['epmanns) u 20 mxr/min rearamuninia (Cambrex). 2,5
Hr/ma UJI-7 (PromoCell, I'eiinens6epr, I'epmanust) u 10 Ex/mn MJI-2 (Novartis Pharma, HropuGepr,

I'epmanust) Takske 100aBIsUIM Ha 5TOM 3Tarne B cpeny TCM.
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IMonyuenne mukpochep, mokpeireix pMHC u anTuTenamu k CD28, crumyisinnu T-kjieTkamu U Cyuu-
TBHIBAHHME MPOU3BOAMIIN HAa XOPOLIO OXapaKTEPU30BAHHON CUCTEME /71 Vifro, UCIIONIb3Ysl YEThIPE Pas3-
anusble Monekysiel pMHC s kaxkaoro nukia cTuMysssuui u 8 pasnuussix monekyil pMHC ans

Kaxaoro nukKjaa CYHUTbIBAHUA.

Bce xommnexkcsl pMHC, ucnions3oBanubie 1 Harpy»keHusi MAIIK, u cuutbiBaHME JAHHBIX LIUTO-
MeTpa Obutn monydensl MeronoM obmena MHC-nurannamu mox Bo3neiictBreM Y D-uznmyueHus
(Rodenko et al., 2006) ¢ MUHUMaIBHBIMU U3MEHEHUSIMU. B 11esIX omnpeneneHus: KOJIMuecTBa MOHO-
mepa pMHC, monyueHHOro npu oOMeHe, NMPOBOIWIM AHAJIHM3BI C MOMOIIBI CIHIBHY-BAPHUAHTA

ELISA B coorserctBum ¢ (Rodenko et al., 2006).

OuninenHsblit kKocTuMysiTopHbId 1gG2a mblmu k anTuTenam 4enoseka CD28 Ab 9.3 (Jung et al,,
1987) 6bi1 XUMHUECKH OMOTUHUJIMPOBAH C UCIOJB30BaHUEM CYJb(O-N-THIPOKCUCYKLIUTHUMHIIO-
OuoTHHa, Kak pekomeHayercst usrorosutenem (Perbio, boun, 'epmanust). Micrnonb30BaHHBIE MUKPO-
ceps! npencraBisu cOOOH MOJMCTHPOIIOBBIE YACTUIIBI PA3MEPOM 5,6 MKM, TIOKPBIThIE CTPENTaBH-

auaoM (Bangs Laboratories, Mnunoiic, CIIA).

pMHC, ucronb30BaHHbIE IS TOJOKHUTEIBHBIX H OTPULIATEIBHBIX KOHTPOJIBHBIX CTUMYJISILIAHN, ObLTH
A*0201/MLA-001 (mentun ELAGIGILTV wu3 wmomgudunmposannoro Melan-A/MART-1) u
A*0201/DDX5-001 (YLLPAIVHI u3 DDXS5), COOTBETCTBEHHO.

800 000 mukpochep / 200 MKJI BHOCHIIH B JIYHKU 96-JIyHOUHOTO IJIAHLIETA B IPUCYTCTBUU 4 X 12,5
HT Apyroro OnotuHmInpoBaHHOro komriekca pMHC, nmpomeiBanu u 3atem nodasisuta 600 Hr Ouo-
TUHIIINPOBaHHBIX aHTUTeN K CD28 B 00beme 200 Mk, CTUMYISILIMIO IPOBOIMWINA B 96-TYHOUHBIX
MJIaHIIETaX MyTeM coBMecTHOH uHkyGaruu 1x10° CD8+ T-kneTok ¢ 2x10° MPOMBITHIX MOKPHITIX
mukpocdep B 200 mka cpenst TCM ¢ nobasnenuem S vr/mia UJI-12 (PromoCell) B Teuenne 3-4 nuei
npu 37°C. TlonosuHa cpeapi ObLIa 3aTeM 3aMeHeHa Ha cBexyIo cpeny TCM ¢ nobasnenunem 80 En/mn
WNJI-2, u unkybanwmst 6puta nponoskeHa B Tedenne 3-4 nuedt mpu 37°C. JIaHHBIA UK CTHMYJTSILIAA
MIPOU3BOAIIIN B OOIIEH CIOXKHOCTH TpH pasa. st cunteiBarusi ¢ pMHC-My 1bTUMEPOB UCTIONB30-
Basn 8 pasnuunbIx Mosekysn pMHC Ha nuki. Mcnonp3oBaicst IByMepHBIH KOMOMHATOPHBIN IMTOAX O
K KOAMPOBKE, Kak Obu1o onrcaHo paHee (Andersen et al., 2012) ¢ He3HAYUTETbHBIMUA U3MEHEHUSIMUY,
OTHOCALIUMHCS K MEYEHHIO C 5 pa3nu4yHbIMH (iryopoxpomMamu. HakoHel, mpoBOAIIN aHAIH3 MYJIb-
THMEPOB MOCPEICTBOM OKPAIINBAHUS KJIETOK HAOOPOM ISl ONpeneNeH sl >KU3HECTTOCOOHOCTH KJle-

Tok mpu Bo3aeiicTeum OmmkHero MK-usnydenns ¢ kpacurenem Live/dead (Invitrogen, Kapncpya,
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I'epmanns), knoHom SK1 anturen CDS-FITC (BD, I'eiinensbepr, I'epmanusi) u MyJpTHMEpaMu
pMHC ¢ ¢nyopecuentaeiMu MeTkamu. [ ananmu3a ucnonb3oanu uutomerp BD LSRIT SORP,
CHAaOXEHHBIN MOAXOIAINME Ja3epamMu U ¢uibTpamu. [lentun-crnenuduueckue KIeTku ObUTH MO~
CUMTaHbI KaK MponeHTHas 10Jst oT Bcex CD8+ kierok. OLeHKy pe3yIbTaToOB aHAIN3a MYJIBTUMEPOB
nposoaw ¢ nomoinsto nmporpammsl FlowJo (Tree Star, Operon, CIIIA). IIpaiimunr in vifro cneuu-
budeckux MyJabTUMEP-TIONOKUTeNbHBIX CD8+ mumMQonnTOB OLIeHNBAIN CPABHEHHUEM CO CTHMYJISI-
LUSIMHA OTPHLIATENIbHOTO KOHTPOl. IMMYHOT€HHOCTD ISl 33JaHHOTO aHTUI'€Ha ObLila OTpenesieHa,
ecyu ObUIO OOHAPYIKEHO, UTO IO MEHbIIEH Mepe B OJHON MOoJyIeXkKallel OLeHKe MPOCTUMYIHPOBaH-
HOW in Vifro NMyHKe OZHOTO 3J0POBOrO MOHOpa coxeprxanach creuupuyeckas CD8+ T-kmerounas
JIMHUSA TIOCJIe CTUMYJISILIUY 1 Vifro (T.€. KOT/ia JaHHast IyHKa cojieprkalia 1o MeHbliel mepe 1% cre-
HU(PHUUHBIX MYJBTUMEP-TIONOKUTENbHBIX cpenu CD8-nmonmokutenpHpix T-KJIETOK M NPOLEHTHAs
A0Js CrIeU(PUIHBIX MYJIbTUMEP-TIOJOXKHUTENBHBIX KJIETOK OblIa MO MeHbIIel mepe B 10 pa3 Bbiie

MCIUAHHOI'O 3HAYCHUA CTI/IMy.]'IHLII/Iﬁ OTPULATECIIBHOT'O KOHTpOJ'IS[).

HmmyHorenHocTs in vitro pas nentugos HMPJI

Jnst mpoanamm3upoBaHHbIx nentuaos HLA I kimacca, IMMYHOT@HHOCTD i71 Vifro MOTJIa ObITh pojie-
MOHCTPHPOBaHa reHepUpOBaHHEM nentua-crenuduaecknx T-kineTouyHbX auHUA. OTHenbHbIE pe-
3yJIBTAThI IPOTOYHOTO LIUTOMETpU4ecKoro aHanu3a nocie TUMAP-crerudu4eckoro okpariBaHusl
MyJIETUMEPOB IJIsl ABYX MENTHUIOB [0 M300pEeTEHHIO MOoKa3aHbl Ha Dur. 4 BMeCcTe ¢ COOTBETCTBYIO-
MU OTPULIATEIBHBIMI KOHTPOJISIMH. Pe3ysIbTaThl 711 25 MenTHIOB MO H300peTeHHI0 0000IIaTCs

B TabGauue 5.

Taoauua S: ImmyHorenHocts nentunos mo uzodperenuto HLA 1 xiacca in vitro.
OTtnenbHble pe3yNbTaThl HKCIIEPUMEHTOB IO UMMYHOT€HHOCTH i1 Vifro, IPOBEIEHHBIX 3asBUTENIEM

IUTSI IENTUIOB 1O n300perenuto. <20 % = +; 20 % - 49 % = ++; 50 % - 70 %= +++; u > 70 % = ++++

SEQ ID
NO: Jlynkn JloHOpBI
1 + ++

+ ++

+ ++

4 o

2
3
4 + ++
7
8
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9 + +

10 + ++

11 ++ ++++ (100%)
15 ++ ++

16 + ++

19 + ++

18 + +++

21 ++ ++

22 + +++

24 + ++

30 + ++

31 + +++

32 + +++

33 + +++

35 + ++

37 + ++++ (100%)
38 + ++

39 + ++

40 + ++

42 ++ ++++ (100%)
43 + +++

44 + ++

45 + +

46 + +++

47 + ++

48 + +

52 + +

53 ++ ++

54 + ++

55 + ++

56 ++ ++++ (100%)
62 ++ -+

57 + ++
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59 + +++
60 +++ ++++ (100%)
61 + +++
63 + ++
64 + +++
65 ++ +++
66 + +++
67 + ++
68 + +

69 ++ +++
70 + +++
71 + +++
72 + +++
73 + ++
74 + +++
75 + ++

78 ++ ++
79 + -+
80 + ++
81 + ++
85 ++ -+
86 + ++
87 + +++
88 + ++
92 + ++

ITPUMEP 5:

CuHTe3 HenTuaoB

Bce nenTunbl ObUTH CHHTE3MPOBAHBI CTAHAAPTHBIM H OOIIENPUHSATHIM METOZOM TBEPA0(]a3HOTO CHH-
Te3a MeNnTUAOoB c ucnonb3oBaHueM Fmoc-meronuku. Ilocne ounctku npenapatusHoit O® BIXKX
(obpammenHO(}a30B0H BHICOKO3(h(EKTUBHON JKUAKOCTHONW Xpomarorpadueii) npoBoAnuIach mpore-

aypa oOMeHa MOHOB Uil BHEOPEHHUS (PU3HONIOTHYECKH COBMECTHMBIX NMPOTHBOMOHOB (HAIMpPUMED,

TpudToparerara, anerara, aMMOHHS WIIHA XJIOPUJIA).
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HNneHTHYHOCTD ¥ YUCTOTY Ka)KAOrO OTAEJIBHOIO MENTUAA ONPEAENsUId ¢ MOMOLIBI0 MAaCcC-CIIEKTPO-
meTpun 1 aHanutuaeckoit OP BIXKX. [Tocne nporenypbl 0OMeHa HOHOB OBUIH TOJTYYEHBI ENTHABI

B BUJie O€JI0ro WK rpsi3HO-0eJ10ro Inouin3aTa co CTeneHbo YucToThl 0T 90% 10 99,7%.

Bce nentunet TUMAP mpenmnodtutebHO BBOAST B BUAE COJIeH TPU(PTOPALETATOB WJIHM alleTaTOB,
BO3MOJKHBI TaKke JIpyrue cojieBbie Gopmbl. J{Jist mpoBeneHus: u3mMepenuii npumepa 4 ObLIH HCIIONb-

30BaHbl NENTUBI B BUIE TPUPTOPALIETATOB.

ITPUMEDP 6:

Peaknusi oOmeHa Jurangamu noa sosaeiicreuem Y ®-uznydenust

IMenTuabI-KaHAMIATHI I BAKLIUHBI B COOTBETCTBUH C HACTOSILIUM H300pETEHUEM Aaliee TIPOXOIUIH
UCIIBITAHHUE HA UMMYHOT€HHOCTD C IMOMOIIBIO HCCIIENOBaHUS TpaiMuHra in vitro. OtaenbHble KOM-
riekchbl nmentuaa 1 Monekysnsl MHC, HeoOXomumbie Jisi 5TOTO UCCNEAOBAHUS, ObLTH MONTYYEHbI C
MOMOIIBKO peakiuu OOMeHa JIMraHgamMu moja Bo3aeiicTBueM Y D-ussydeHusi, npu KoTtopoit Yd-
YYBCTBUTEJbHBIN NENTU PACILEIIIAETCS MO BO3AeHCTBHEM Y D-U3TyUeHUs] U aHAIU3UPYETCs Po-
OyKT OOMeHa C MHTEPECYIOLIUM MenTUAOM. TOJbKO MeNnTUAbI-KaHIUAATbI, KOTOPble MOTYT 3¢ dek-
TUBHO CBSI3bIBATHCS M CTAOMIIM3UPOBATH BOCIIPUUMUMBBIE K TienTuay MoJiekysiasl MHC, npenotspa-
AT quccoumanuo komriekcos ¢ MHC. [l onpeneneHus BbIXOAa MPOAYKTAa peakuuu oOMeHa
npoBoausu ananu3 meronoM ELISA Ha ocHOBe oOHapyskeHus Jierkoi uemnu (f2m) cTabumu3upoBaH-
HBIX KoMILiekcoB ¢ MHC. DToT aHami3 npou3BOIUIIN, B OCHOBHOM, Kak onucaHo y Rodenko u coasr.
(Rodenko B, Toebes M, Hadrup SR, van Esch WJ, Molenaar AM, Schumacher TN, Ovaa H. Gener-
ation of peptide-MHC class I complexes through UV-mediated ligand exchange. Nat Protoc.
2006;1(3):1120-32.).

B 96-nynounsie mnanmersl MAXISorp (NUNC) Ha HOYb BHOCHIIH 2 MKI/MJI cTpenTaBuanHa B PBS
NP KOMHATHOH TeMreparype, mpombiBain 4 pasa u Osokuposanu B Tederne 30 muH ripu 37°C B 2%
BSA, conepxxamem Onokupyromuii Oydep. [TonydeHHble B pesynbraTte pedONTUHIa MOHOMEPHI
HLA-A*0201/MLA-001 cayxuinu B Ka4eCTBE CTAHAAPTA, MOKPBIBAKOLIEro Anana3zoH 8-500 Hr/miL.
MounomepHble komruiekcbl nentua-MHC mocne peakium oOmMeHa mox BosnelictBueM Y ®-
usnydenusi 1 00-kpaTHO pasBomwin B OnokupyromeM Oydepe. OOpasipl HHKyOHpoOBaIK B TeueHue 1
4 ripu 37°C, mpOMBIBAIIN YeThIpE pasza, HHKyOHposasu B TeueHue 1 4 mpu 37°C ¢ 2 MKI/MJI TEpOKCH-

Ja3bl XPEHA, KOHBIOTUPOBAHHON C aHTHTEJIOM K 32m, CHOBA MPOMBIBAJIN U TPOBOANIIN OOHAPYKEHHE
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¢ nomo1tubto pacteopa TMB; peakuuto ocranasnusanu NH>SO4. Bennunny nornomeHust u3sMepsuiu

NpU AJUHE BOJHBI 450 HM.

Taoauna 6: Peaxiyst oOMeHa TurasiaMu mox Bo3zaeicTeueM Y @-n3nydeHust

SEQ ID | Hazpanue  men- | Cpennuii BbIxoa pe- | Boixoa peakuumn
NO. THAA akuuu ooMeHa B % | o0meHa
81 ANKS1A-001 78 Fa——y
87 AURKB-001 54 I
85 BUB1B-001 59 .
48 SNRNP20-001 54 T
80 CEP192-001 56 T
90 COG4-001 57 +
89 IFT81-001 57 +++
83 MDNT1-001 67 +++
82 CEP250-002 70 +++
91 NCBP1-001 65 +++
92 NEFH-001 50 ++
84 OLFM1-001 48 T
86 PI4KA-001 51 ——
11 SLC3A2-001 56 .
78 SLI-001 47 ++
79 TLX3-001 70 —
2 MMP12-003 57 .
68 FAP-003 31 n
66 IGF2BP3-001 46 s

4 DST-001 50 T+

5 MXRAS5-001 57 "
31 GFPT2-001 43 s

1 ABCA13-001 93 ar—y
6 DST-002 59 I
40 MXRAS5-002 56 .
49 SAMSNI1-001 47 4+

8 HNRNPH-001 26 -




- 128 -

69 WNTS5A-001 37 4+

15 1L8-001 41 n
50 STAT2-001 69 T
72 ADAMS-001 67 ot
73 COL6A3-002 81 1t
18 VCAN-001 41 I
12 SMYD3-001 50 I

3 ABCA13-002 36 —
35 BNC1-001 43 r

7 CDK4-001 45 —+
19 DROSHA-001 68 .
33 GALNT2-001 73 -+
13 AKR-001 13 T

39 LAMC2-001 61 o
56 RAD54B-001 48 o
24 COL12A1-002 55 S
43 CSE1-001 55 S+
45 SEC61G-001 18 +

47 PCNXL3-001 87 1+
9 TANC2-001 71 T+
70 TPX2-001 56 o
17 HUWEI1-001 45 ++

54 TACC3-001 54 o
32 CERC-001 62 +++
26 SERPINB3-001 47 ++
58 CCNA2-001 54 Tt
44 DPYSL4-001 77 ot
27 KIF26B-001 68 ot
51 CNOT1-001 57 Tt
11 SLC34A2-001 51 Tt
30 RGS4-001 49 n
20 VCAN-002 49 I
67 CDC6-001 48 ++
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74 THY1-001 65 .
10 RNF213-001 84 Ty
61 RCN1-001 75 Ty
37 FZD-001 52 yww
71 HMMR-001 49 i
60 Cl1orf24-001 47 ++
53 JUNB-001 51 +++
25 ELANE-001 62 -
61 RCC1-001 77 Ty
62 MAGEF1-001 83 P
22 ACACA-001 61 +++
21 PLEKHAS8-001 47 ++
57 EEF2-002 31 ++
41 HSP-002 47 ++
38 ATP-001 19 +

46 ORMDL1-002 61 -+
59 NET1-001 82 ++++
63 NCAPD2-001 76 .
42 VPS13B-001 63 "
64 C120rf44-001 34 +

23 ITGA11-001 53 Fww
75 DIO2-001 50 —+
28 ANKH-001 52 F—
65 HERC4-001 61 Tt
16 P2RY6-001 o1 F——

ITenTunbl-KaHAUIATHL, KOTOPbIE AEMOHCTPHPOBAJIHM BBICOKHI BBIXOJ peaknuu obmeHa (T.e. Ooiee
40%, npennoururenpHo Oonee 50%, 6onee npeanouyrurensHo Oonee 70% u, Hauboee MPEATIOYTH-
TesbHO, Oosiee 80%) OOBIYHO SBISFOTCS MPEANOYTUTEIbHBIMHU J1JIsl TeHEPUPOBAHUS U MOJTYYESHUS aH-
TUTEJ WK uX (parMeHTOB W/Hiu T-KJIETOUHBIX PELeNTOPOB WK UX (PArMEHTOB, IOCKOJIbKY OHH
NPOSIBJSIFOT TOCTATOUHYIO aBUAHOCTH MO OTHOIIEHHIO K Mojiekysiam MHC u npenoTspaiiaroT quc-

cormaro komruiekcos MHC.

ITPUMEP 7:
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Casi3biBaHHE H HMMMYHOreHHOCTh BbiOpaHHbIX nentuaos MHC II knacca

benku HLA II knacca noapaszaensitoT Ha 3 ocHoBHBIE n3otuna HLA-DR, -DP u DQ, koTopsie koau-
PYIOTCSI MHOTOYHMCIIEHHBIMHU rarutotunamu. KoMOMHaINS pa3iudHbIX O- U B-Iernel yBeITHIuBaeT pas-
HooOpasue 6enkoB HLA II knacca, 0OHapy>KeHHBIX B MPOU3BOJIBHON MOMyJSIIUU. TakuM o0pas3om,
BbiOpanHbie nmentuabl TUMAP HLA I knacca J0GKHBI CBA3BIBATHCSA C HECKOJIBKUMH Pa3THYHBIMM MOJIEKY-
namu HLA-DR (T. . IposiBIATH CIIOCOOHOCTH K NMPOMHUCKYUTETHOMY CBSI3bIBAHUIO), YTOOBI ObITH B
COCTOSIHUU €1ocoOCTBOBATh 3 (HeKTUBHOMY T-KJIETOYHOMY OTBETY Yy 3HAYMMOH MPOLIEHTHOM 10NN

IMaliMCHTOB.

IIpomuckyurernoe cesazpiBanue POSTN-002 u MMP12-002 ¢ pa3nuunsiMu ramnotunamu HLA-DR
U cTaOUIBHOCTh 0OPAa30BaHHBIX KOMIUIEKCOB OLIEHUBAJIHMCh CTOPOHHUM TMOCTABIIUKOM YCIYT C TIO-

MOIIIbIO aHAJIN3a CBS3BIBAHMS i71 VIO, KaK OIHMCAHO JalJiee.

Matepuaganl 1 MeToabl

CHOUcoK ENTUIOB

Ne  nocnenosarens- | Un. Ne nen- | [locnenosaTenbHOCTH Hcrounuk | Pasmep
HOCTHU THAA

76 MMP12-002 INNYTPDMNREDVDYAIR | IMA-942 18

77 POSTN-002 TNGVIHVVDKLLYPADT | IMA-942 17

Coucoxk uccnenosaddbix ramorunos HLA-DR

7 uccnenoBanHbIxX ramotunoB HLA-DR BbIOpaHbI B COOTBETCTBHH € UX YaCTOTOH BCTPEYAEMOCTH B

HLA-A*02 u HLA-A*24-nonoxkureapHON nomyisinyuu ceBepoamepukanies (Tabmuna 7.1 u 7.2)

Hannbie nonyyensl u3 HLA-tunmsuposanus 1,35 Mumnona 1o0pOBOJIBLEB, 3apETUCTPUPOBAHHBIX
B HaumoHnanbHO# nporpamMme nOoHOpCTBa KOcTHOTO Mo3ra (Mori et al., 1997). Ananusupyemast mo-
nyJsinus OblTa MOApPA3eNeHa Ha CIEAYIOLIHe STHUYECKHE TPYMIbl. AMEPUKaHLbI €BPOIIEOHIHON
pacel (N=997 193), adppoamepukaniel (N=110 057), monronouns! (N=81 139), naTuHOaMEepUKaHIIBI
(N=100 128) u xopenHble amepukanLbl (MHAEHIB) (N=19 203).
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Taoauna 7.1 Yacrora rarutoruna y HLA-A*02-nofoKUTEIbHBIX CEBEPOAMEPUKAHLIEB. AHAIUZHPY-

€MBIC rarJIOTHUIIBI BBIACJICHBI CCPBIM LIBETOM.

Ceposornmuecknii ran- | Hacrora BCTPEYAEMOCTH ramioTuna [% HLA-A*02-

JIOTHIT MOJIOKHT €JIBHBIX .]'II/III]

HLA-A HLA-DR | EBpomneo- | Adpu- Momnrogqo- | JlaruHo-
HIHAsA KaHIbI HbI aMepua- KOpeHHbIe
paca KaHIbI AMECPHUKAHIBI

2 1 8.8 7.8 3,0 6,1 6,8

2 2 14,9 13,8 17,6 9,7 13,8

2 3 6,1 11,1 1,8 53 5,5

2 4 21,3 9,4 15,7 23,6 249

2 5 1,2 2,3 1,0 13 1,8

2 6 15,2 20,0 11,5 17,7 15,9

2 7 13,0 10,5 25 7.8 9,0

2 8 42 5,7 10,2 16,2 8,7

2 9 1,2 2,8 16,0 1,0 2,9

2 10 1.4 2.4 1,2 13 0,8

2 11 8,7 10,6 5.2 6.4 438

2 12 2,6 2.8 12,3 1.8 1,9

2 90 1.4 0,8 2,0 1,7 3.3

BCEI'O 100,0 100,0 100,0 100,0 100,0

Taoauua 7.2 Yacrora raruoruna y HLA-A*24-no0XUTEIBHBIX CEBEPOAMEPUKAHLIEB. AHAIUZHPY-

€MbIC IralJIOTHIIbI BBIACJICHBI CCPBIM LIBETOM.

Ceposormuecknii ram- | Yactota  Berpedaemoctn  ramiornma  [%  HLA-A*24-

JIOTHIT MOJIOKUT ¢JILHBIX .]'II/II_[]

HLA-A HLA-DR | Erponeo- | Adpu- Momnrogao- | Jlaruno- Kopennsie
NIHAA KaHIIbI bl amepu- amepu-
paca KaHIbI KaHIIbI

24 1 82 7.9 54 4.1 4,6

24 2 15,7 18,8 24.6 10,7 148

24 3 6.0 7.5 1.4 3,7 4,0

24 4 14,9 14,4 19.8 258 21,6

24 5 2.0 1,6 14 2,7 1,0

24 6 17,0 18,7 9.6 20,5 20,7

24 7 92 7.9 2.5 4.8 43
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24 8 40 3.8 5.7 124 11,3
24 9 14 17 9.9 07 5.8
24 10 1.6 12 0.8 2.0 0.6
24 11 16,5 8.0 52 9.0 54
24 12 1.8 75 115 22 2.4
24 90 1.6 1,0 2.2 13 33
BCET'O 100,0 100,0 100,0 100,0 1000

HpI/IHLII/IHbI HUCIIbITaAHUA

Amnamus cesspiBanus MHC ¢ nenrunom mipu nomornu meronukid REVEAL® kommanuu Prolmmune
orpeznessieT CnocoOHOCTh KaKAOTO MeNTHaa-KaHauaaTa Cesi3biBaThes ¢ Moyekynoit HLA 1T knacca
BBIOPAHHOTO TAIUIOTUNA U cTabmnu3uposath kommuieke HLA-nentun. s 3Toro nenTuabl-KaHu-
nathl coOpaHsl in vitro ¢ koHkpeTHbIM OenkoMm HLA 1I knacca. YpoBeHb CIUTHS TENITHAA C MOJIEKY-
gamu HLA M3MepsIIoT OLIeHKOW NMPUCYTCTBUS MM OTCYTCTBUSI €CTECTBEHHOH KOH(opMannu codpaH-
Horo komruiekca HLA-nentun Bo BpeMeHHOH Touke 0 mocie 3aBepiueHus: mporenypsl pedonaunra

(T. H. CKOPOCTb aCCOLMALINY KOn-ratey).

CriocoOHOCTb MENTHIOB-KAHIUIATOB CBS3BIBATHCS C KOHKPETHOH Mosiekyjord HLA cpaBHHBaIOT cO
3HAYEHHEM JJI1 MOJIEKYJIbI, O KOTOPOH M3BECTHO, YTO OHA UMEET OUeHb CHIIbHYIO CIOCOOHOCTH K
CBSI3bIBAHUIO (TIOJIOKUTENbHBIA KOHTPOJIb), MPHCBAUBAsI B PE3YJIbTATE COOTBETCTBYIOLIHME MOKA3a-
temu cesi3biBaHns MHC u nentupa mo meromuke REVEAL®. TlenTua MOJI0KHTENTBHOTO KOHTPOJIS
BBIOpaH U rpenocTaniieH koMmnanuel Prolmmune, ncxons u3 ee onbira 1uist kKaskaoro ramioruna HLA

B OTACJIBHOCTU.

IMomumo adppuHHOCTH NenTHAa K KOHKpeTHOH Monekyine HLA nnurenbHast crabuinbHOCTD 00pa3o-
BaHHOro Komrulekca HLA-nentua siBisieTcss OCHOBOIIOJArarolieil s MOsiBJIEHUs HMMYHHOIO OT-
BeTa. B COOTBETCTBUU C 3THM NMPHUCYTCTBUE 0OpazoBaHHOTO KoMiuiekca HLA-nentun u3mepsim mo-
cie ero nHKyonpoBaHus B TeueHnue 24 4 npu 37°C. CrenoBareibHO, CTAOUIBHOCTh 00pa30BaHHBIX
komuiekcoB MHC-nenTun paccuuThIBaiy Kak MPOLEHTHOE COOTHOLIEHUE NTOKa3aTeNel CBA3bIBAHUS
MO MPOLIeCTBUY 24 4 U TMOKa3aTeNiel CBsI3bIBAHUSI, MOJIyUYEHHBIX Cpa3y ke Mocje mpouecca pedo-

IuHTa (B COOTBETCTBHH C TOYKOM 0).
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PesynbpTarsl

Ananuz POSTN-002 u MMP12-002 B pamkax aHajn3a CHJIbI CBA3BIBAHUS 110 METOIUKE REVEAL®
komruiekca MHC-nentua nokaszad, uro oba nentuaa cesa3biBaroTesi ¢ HLA pa3nuyHbIX rarmjioTHIIOB.
Kaxk 610 npopemonctpuposano, POSTN-002 obpasyer komimiekce ¢ S u MMP12-002 ¢ 4 u3 7 uc-
cnenoBaHHbIX HLA-ramorunos (@urypa 5). Hu onuH 13 3THX ABYX NENTUAOB HE CBSA3BIBAETCS HU
¢ HLA-DR3, uu HLA-DR6. Y craHOBeHHbIE TTOKAa3aTeNN CBSI3bIBAHUS HAXOAMIMCH B TMANa30HE OT
0,02 no mpubnmsurenbHo 2,5% B CPaBHEHUHU C IMOJIOKUTEIbHBIM KOHTPOJEM, U ObUIH OTYETIMBO

BBIIIIE MOKa3aTeei JJIA HCCBA3BIBAOIINUXCA MCIITUAOB.

AHnamn3 crabunbHOCTH 00pasoBaHHbIX KomruiekcoB HLA-POSTN-002 u HLA-MMP12-002 noka-
3ay, uTo 3 U 2 u3 6 uccnenoBaHHbIX KoMmiiekcoB HLA-nentun Obutn crabuibHbI criycTs 24 9 npH

37°C, coorBercTBeHHO (Purypa 6).

3akmoueHre 00 MMMYHOT€HHOCTH MENTH/Ia HA OCHOBAHUHU €r0 CIIOCOOHOCTH K CBSI3BIBAHHUIO C MOJIE-
kysoit HLA MoskeT ObITh CIeaHOo MyTeM CpaBHEHHsI TIOKa3aTeNel CBA3bIBAHMSI 3TOTO NENTUAA C IPY-
I'MM, UMMYHOT€HHOCTb KOTOPOTO M3BecTHA. [103TOMy 1Jisi 3TOro CpaBHEHHsI ObUTH BBIOPAHBI MSATh
XOPOILIO MCCIEAOBAHHBIX TMENTUIOB C yXKe ONpeAeIeHHOW MMMYHOT€HHOCTbIO. MIMMyHOTr€HHOCTh
STUX MEeNTUAOB ObLTa OMpeeNieHa ex Vivo B 00pas3iax KpOBU UMMYHHU3UPOBAHHBIX MAI[HEHTOB C IMO-

MOLIBIO BHYTPUKJIETOUHOTO OKpatruBanus nurokuHamu (ICS) CD4 T-kierok.

B npuniune, ananmsel ICS uccnenyroT ka4ecTBO KOHKPETHBIX T-KJIETOK B OTHOIIEHUH 3¢ deKTop-
HbIX pyHkuil. [TosTomy MOoHOHYKIIeapHbIe KieTku nepudepuydeckoil kposu (MKIIK) kyasTuBHpo-
BAaJIU iN Vifro, a 3aT€M PECTUMYJIHUPOBAIMN UCCIEAYEMbIM MENTUAOM, KOHTPOJIbHBIM NENTUAOM U OT-
punarenbHbIM KoHTposieM (3xecs: UMUTATOP). [Tocne 3TOro pecTUMyJIMpOBAaHHBIE KIIETKH OKpa-
myBay A BeisiBiieHUs BeipaboTku FN-ramma, TNF-ansda, MJI-2 u UJI-10, a Takke skcrnpeccun
KocTuMyJIsiTopHON Mostekynbl CD154. Tloacuer noasepriumxcst BO3AEHCTBUIO KJIETOK POU3BOAMIN

Ha MPOTOYHOM ItuToMeTpe (Durypa 7).

AHanu3 uMMyHoreHHocTy nokasai 100%-blii 0TBET UMMYHHOH CHCTEMbI TP UMMYHHU3aLIUH TIENTH-
namu IMA950 (BIR-002 u MET-005) y 16 manmentoB u ot 44% no 86% OTBETOB UMMYHHOW CH-
creMbl Ha UMMyHM3auuio nenrugamu IMA910 (CEA-006, TGFBI-004 » MMP-001) y 71 mauneHTOB.



st cpaBHeHUs mokasarenei cesi3biBaHust POSTN-002 u MMP12-002 ¢ moka3arensiMu CBSI3bIBAHUS
nentunos IMA910 u IMA950 Bce nenTuapl ObUTH CTPYNITUPOBAHBI B TAOJIUILY AJIST KXKIOTO HCCIIe-
noBanHoro ramotuna HLA-DR B cOOTBETCTBUU C yCTAaHOBJICHHBIMU TMOKA3aTEJISIMU CBSI3bIBAHUS

(Tabmuer 8.1 — 8.5).

Tabdaunua 81. Ilokasarenu cesaspiBanusg POSTN-002 u MMP12-002 ¢ HLA-DRI1 B cpaBHeHuUu ¢ no-

Ka3aTeJIIMU CBSI3bIBAHUS NMENTUAO0B C U3BECTHON HMMYHOTreHHOCTBIO ¢ Monekyiaamu MHC II knacca:
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POSTN-002 u MMP12-002 Bbli€I€HBI CEPBIM LIBETOM.

Panr nentuga Ko nentuga HUcTrounuk OTHOCHUTEeNbHBIH MOKA-
3aTeJib CBSI3bIBAHMS
HLA-DR1

1 BIR-002 IMA950 40,06

2 CEA-006 IMA910 1,31

3 MET-005 IMA950 0,87

4 POSTN-002 IMA-942 0,24

5 MMP-001 IMA901 0,19

6 MMP12-002 IMA-942 0,04

7 TGFBI-004 IMA910 0,03

Tabéauua 8.2 Tlokasarenu cesaspiBanusg POSTN-002 u MMP12-002 ¢ HLA-DR2 B cpaBHeHuUU € TO-

Ka3aTeJssIMU CBSI3bIBAHUS MENTHUOB C U3BECTHON HMMYHOTreHHOCThIO ¢ Monekyiaamu MHC II knacca:

POSTN-002 u MMP12-002 BbI€IE€HBI CEPHIM LIBETOM.

Paunr nentuga Kon nentuga HUcTrounuk OTHOCHUTETbHBIH MOKA-
3aTeib CBSI3bIBAHUSA
HLA-DR2

1 MMP12-002 IMA-942 2,43

2 MMP-001 IMA901 0,7

3 POSTN-002 IMA-942 0,68

4 MET-005 IMA950 0,28

5 TGFBI-004 IMA910 0,28

6 BIR-002 IMA950 0,05

7 CEA-006 IMA910 0,03
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Tadanua 8.3 Ilokazarenu cesaspiBanust POSTN-002 u MMP12-002 ¢ HLA-DR4 B cpaBHeHUH C TO-
Ka3aTeJIsIMU CBSI3bIBAHUS NMENTUOB C U3BECTHON HMMYHOTreHHOCThIO ¢ Mosekyiamu MHC II knacca:

POSTN-002 u MMP12-002 Bbl€N€HBI CEPHIM LIBETOM.

Panr nentuga Ko nentuga HcTounuk OTHOoCHUTETbHBIH MOKA-
3aTeJib CBSA3bIBAHUSA
HLA-DR4

1 CEA-006 IMA910 39,65

2 BIR-002 IMA950 6,12

3 MET-005 IMA950 5,89

4 MMP12-002 IMA-942 0,74

5 MMP-001 IMA901 0,06

6 POSTN-002 IMA-942 0,02

7 TGFBI-004 IMA910 0,02

Taéauua 8.4 Tlokazarenu cesspiBanust POSTN-002 u MMP12-002 ¢ HLA-DRS B cpaBHeHUH € 10-
Ka3aTeJIsIMU CBSI3bIBAHUS MENTHAOB ¢ H3BECTHOM MMMYHOT€HHOCTHIO ¢ Mojiekyamu MHC II knacca:

POSTN-002 u MMP12-002 BbI€I€HBI CEPHIM LIBETOM.

Paunr nentuga Kon nentuga HcTrounuk OTHOCHUTEIbHBIH MOKA-
3aTeib CBSI3bIBAHUSA
HLA-DRS

1 BIR-002 IMA950 103,9

2 MMP-001 IMA901 47,82

3 CEA-006 IMA910 2427

4 MET-005 IMA950 0,12

5 POSTN-002 IMA-942 0,08

6 MMP12-002 IMA-942 0,04

7 TGFBI-004 IMA910 0,04
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Tab6auua 8.5 Ilokazarenu cesspiBanust POSTN-002 u MMP12-002 ¢ HLA-DR7 B cpaBHeHUH C TO-
Ka3aTeJIsIMU CBSI3bIBAHUS NMENTUOB C U3BECTHON HMMYHOTreHHOCThIO ¢ Mosekyiamu MHC II knacca:

POSTN-002 u MMP12-002 Bbl€N€HBI CEPHIM LIBETOM.

Panr nentuga Ko nentuga HcTounuk OTHOoCHUTETbHBIH MOKA-
3aTeJib CBSA3bIBAHUSA
HLA-DR7

1 MET-005 IMA950 3,69

2 CEA-006 IMA910 0,63

3 POSTN-002 IMA-942 0,47

4 BIR-002 IMA950 0,27

5 TGFBI-004 IMA910 0,01

6 MMP-001 IMA901 0

7 MMP12-002 IMA-942 0

Cpasuenue nokaszareneii casizbiBaHuss POSTN-002 1 MMP12-002 ¢ nmoka3aTensiMu CBA3bIBAHUS IPY-
I'MX NENTHAOB C U3BECTHON MMMYHOTeHHOCThIO ¢ MoJiekyiaamu MHC II knacca mokasanu, 4To Cro-
COOHOCTD K CBSI3bIBAHUIO OOOUX MENTHAOB, B OCHOBHOM, HAXOISATCS B CEPEIUHE U HIDKHEHN IMOJIOBUHE
Tabnumn, 3a uckiarouenrneM HLA-DR2. CnocoOHOCTh K cBsi3bIBaHUIO 00oux mentunos ¢ HLA-DR2
HAXOASTCS B BepxHel monoBuHe Taduibl st MMP12-002, nenast ero HauboJjiee mpeanouTUTE N b-
HbIM KaHauaaToM. McXoms U3 3TOro aHaiusa, ClieAyeT Ouaath, 4to oda mentuna, POSTN-002 u

MMP12-002, B paBHOM CTE€NEHU UHAYLUPYIOT UMMYHHBINA OTBET.
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POPMYVYJIA U3OBPETEHUA

1. IlenTun, UMEOLINNA IJIMHY BILUIOTh A0 16 aMMHOKHCIIOT U COAEP KA aMUHOKHUCIOTHYO MOCIIe-
noBatebHOCTD J1I000i n3 SEQ ID No. 1, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 6 - SEQ ID No.
38, SEQ ID No. 40 - SEQ ID No. 65, u SEQ ID No. 76 - SEQ ID No. 84, u SEQ ID No. 92, unu ee

(bapmaneBTHYECKH IPUEMIIEMYIO COJIb.

2. Ilentug mo 1.1, e yka3aHHBIN MENTUA UMEET JIUHY OT 9 1o 14 aMUHOKHUCTIOT, U OoJiee mpeno-
YTUTEJLHO T'JI€ MEeNTHA COCTOUT U3 AMHUHOKHUCIIOTHOM MOCIIEIOBATEIFHOCTH B COOTBETCTBHH C JIFOOOMH
u3 SEQ ID Ne 1, SEQ ID Ne 3, SEQ ID Ne 4, SEQ ID Ne 6 - SEQ ID Ne 38, SEQ ID Ne 40 - SEQ ID
Ne 65 u SEQ ID Ne 76 - SEQ ID Ne 84 u SEQ ID Ne 92.

3. Ilentua o mobomy u3 .. 1 - 2, rie ykasaHHbINA NenTua MOTU(HUIIMPOBAH, YAJHHEH Ha N-KOHLEe

U/Un C-KOHLIe C IMOMOILIBbIO BILJIOTH 40 Y€TBIPEX aMUHOKHUCJIOT 1/WJTH BKJIFOYA€ET HENICIITUIHBIC CBA3H.

4. Tlentun no moOoMy u3 n. 1-3, rae yKa3aHHbIH HEeNTH SBJISIETCS YaCcThIO CIUTOro OeNka, B 4acT-
HOCTH, CIUT C N-TepMUHAJIbHBIMU aMHUHOKHCJIOTAMH AaHTUI€H-aCCOLMMPOBAHHONW HMHBAapUAaHTHOMN

uen# (Ii) HLA-DR wunu ciut ¢ aHTUTENTOM.

5. HykyiemHOBast KMCJIOTA, KOAUPYIOLIasi NENTU 1O JJro0oMy u3 m. 1-4, rae yka3aHHast HyKJISUHOBAsI
kucinora sieisiercss JIHK, k/IHK, TTHK, PHK wan ux koMOMHAIIUSIMU, WM BEKTOP SKCIIPECCHH CITO-

COOHBII 3KCIIPECCHPOBATh YKA3aHHYIO HYKJIEHHOBYIO KHCIIOTY.

6. Knerka-xo3siuH, coneprkaiias HyKJICUHOBYIO KUCJIOTY WM BEKTOP SKCIPECCUM MO 1. S5, rae yka-
3aHHAs KJIETKA-XO035IMH HE SIBJISIETCS YeJIOBEUeCKOM SMOPUOHAILHOU CTBOJIOBOM KJIETKOM, U HEOOs13a-
TCJIBbHO I'I€ YKa3aHHasA KJIICTKAa-X0351UH ABJISACTCA aHTI/IFeHHI)GSGHTI/IPYIOLL[efI KHGTKOﬁ, HeO6$I321TeJ'IbHO

JOEHIPUTHOM KJIETKOM.

7. BeigeneHHbIH CBA3YIOLIHMH areHT, BBIOPAHHBIN M3 TPYIIIbI, COCTOSIIESH U3 aHTUTENA UITH ero (par-
MeHTa, OeJKa, HyKJIenHOBOH KucioTsl, nentuna, TKP wmm pacrBopumoro TKP nmm ero ¢parmenra,
KOTOPBIH cCrienn(pUIHO CBA3BIBAETCS C ENTUAOM I10 JTF0OOMY U3 I 1—4, MM C KOMIUIEKCOM YKa3aH-

Horo nentuaa ¢ moJyekynoit MHC.
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8. dapmarieBTHYECKAs] KOMITO3UIUS, COepIKalas menTu mno jJrdomy us nm. 1-4 umm ero gapma-
LIEBTUYECKU NMPUEMJIEMYIO COJIb, HYKJIEMHOBON KUCJIOTBI MJIM BEKTOPA SKCIPECCUU MO 1. 5, BBIAEIICH-
HOTO CBSI3YIOLIETO areHTa Mo 1. 7, W MO MEHbLIeH Mepe OJUH APYrold KOMITIOHEHT, BHIOPAHHBIA H3

IPyIIbl hapMaLeBTHUECKH TPUEMIIEMBIX HOCUTENEH H/HITH BCIIOMOTaTENIbHBIX BEIECTB.

9. Criocob mony4enwst in vifro akTUBUPOBAHHOTO ITOTOKCHYeckoro T-mumdonwnra (LITJI) nmm xen-
nepuoit T-knerku (Th-knetkn), rue cnocod Brioyaer koHTakTupoBanue L[TJI umu Th-knerku in
Vifro ¢ Harpy>keHHbIMH anTureHom mosexkyiaamu MHC uenoseka I unu Il knacca, sxcnpeccupoBas-
HBIMH Ha MIOBEPXHOCTH MOIXOASIIEH aHTUNeHITPE3EHTUPYIOLIEeH KIETKH Ha IEPUOJ BPEMEHH, 10CTa-
TOYHOTO JJIs1 akTuBauu ykazanHbix L{TJI anturen-crenududyeckum odpa3om, rae yKka3aHHbIN aHTHU-

T'€H SIBJISIETCS] IENTHIOM I10 JitoOomy u3 m. 1-4.

10. AxtuBupoBanHblii nutotokcuueckuit T-mumpormr (LUTJI) umm xennepnas T-xnerka (Th-
KJIeTKa), osy4eHHasi cnocobom no 1. 9, rae ykasannbiid L{TJI uinmn Th-knerka cenekTUBHO pacrio-

3HAKOT KJIETKY, KOTOpasi MPe3eHTUpyeT nentup no nmn. 1-4.

11. AyronoruyHas wnu ajutoreHHast nurotokcuueckas T-xierka (L{TJI) wnu xennepnas T-kneTka

(Th-kneTka) yenoBeka, peKOMOMHAHTHO TpaHCHHULMPOBaHHAS T-KJIETOYHBIM PELIEITOPOM IO 1I. 7.

12. Tlpumenenue nentuaa mno Jo0oMy u3 mm. 1—4, HyKJIEHHOBOH KHCIOTHI HJIK BEKTOPa SKCIIPECCUU
0 1. 5, KJIETKU-XO351MHA M0 1. 6, BBIAEIEHHOIO CBA3YIOILErO areHTa 1o 1. 7, Uiy aKTUBUPOBAHHOTO
T-mamdorura mo n. 10 waw st AMATHOCTHKY W/WJIH JIEYSHUS Paka, Pak JIETKOTO, B YACTHOCTH He-

MEJIKOKJIETOYHOTO paka jierkoro (HMPJI), paka jierkoro, paka skeayaKa U/ riino01acTOMBI.
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