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Yacms 1V

Nmmynorenernka

T'maBa 13

['J1aBHBEIM KOMIUIEKC I'MCTOCOBMECTHMOCTH

Assupg . Cake
(David H. Sachs)

Asromparcniarmamom Ba3HBAIOT TPAHCIUIAHTAT TKAHHA, B3ATHH OT ofHOMX
ocoOM JaHHOro OHOJOTrAYeCKOT0 BHJa W IIPUBATHE ApYroi, reHe THYECKH OTIAYHOMH
0co0M TOro »xe BUAa. BHIO MOKa3aHo, 9TO y KasKJOr0 M3 U3YIEHHHIX BHANOB MJIEKO-
OATAIOMAX CYMECTBYeT OflHA IpYyOIia TECHO ChOelVIeHHbIX IeHeTHYeCKHX JOKYCOB,
AMeIomasA pemramiee 3HaUeHUe B OmpefeNeHun cyAbOH  aMa0TpPaBCILIAHTATOB.
Beany cpoe#t neHTpaabHON POMH B COBMECTHMOCTA TKaHelf 3Ta rpynma Jo0KycoB
HOJy9YAyIa BA3BAHNE 24Q8KBIL KOMNAEKC 2UCMOCOBMEcMUMOCMU AIA coKpamenano M HC
(ot aRra. major histocompatibility complex). [Tomimo Toro 9ro oHa KOHTpOXHpYyeT
AMMMYHBIR OTBET Ha AJJOTPAHCINIAHTATHL, JaHHAA TPYONa TeCHO CHEIUIeHHHIX JOKY-
COB HIpaeT K TOMY ke BaKHeANyI0 poJb B KOHTPOJE KJIETOYHHIX B3aAMoAeicTBmiA,
JASHAIMAX B OCHOBe (PU3MONIOIUIeCKHX HMMYHHHX peaknmil. OKazamoch Takixe, 9TO
reHbl, DACIIOJIO}KeHHbIe B TpefesaX 3TOH IPYIOE JOKYCOB HIHM TeCHO CIEeIIeHHEIe
¢ Hell, KOHTPOJIHpPYIOT HEKOTOPHE KOMIIOHEHTH KoMIuieMeHTa. IloaroMy 3BaHme
cympoctu MHC, ero remeTEKH, CTPYKTYypl B (YHKOUM ero NpPOAYKTOB HMeeT
KIlo49eBoe 3HAaYeHHe I H3YIeHHA COBPeMEHHOH HMMYHOJOIHH.

HemocsameHnAnM TePMAHOIOIASA, UCIIONbB3YEeMad [IPH ONMCAHHHM [€HOB M IIpO-
nyktoB refoB M HC pa3inunasiX OHOJOrHYeCKHX BHAOB, HpeAcTaBiadeTcA Oe3Hafek-
HO 3amytaHHoif. OT9acTH 9T0 00BACHAETCA BKI0IeHAeM B M HC HecKONBKHX PasHO-
BEAHOCTEIl 'eHOB, OTJAMYHHX JPYr OT JIPYra, a TaKke MHOKeCTBeHHOCTHIO QYHKIMIL,
OCYIMECTBIASMHX HIM KOHTPOJIMPYEMHX IPOAYKTaMA KaKA0ro A3 3TAX reHon. Onna-
KO BO MHOTHX CJYy9YafX CYmecTBYIOmMAasa mNyTaHUna B Goapmeit cTeneBu obyciaopieHa
HE3aBACAMEIM HCTOPHYCCKAM pa3BUTHEM TEPMHHOJOTHH MJIA pPa3HHX BHAOB, YeM
remeTA9ecKAMU ocoGennocramu M HC. K HacToAmeMY BpeMeHH 9eTKO YCTaHOBJEHO,
970 pas3audHLe Kjaacch regoB MHC B 3Ha9MTelbHOH CTeNeHH 3aKOHCEPBHPOBAHH
V JKABOTHHIX Pa3HHIX BHA0B. MemKay TeM HOMeHKIATYpH, CO3MaHHHE A8 ONECa-
HEA KommoHeHTOB MHC neyx Bamboiee AeTaJbHO H3YYeHHHX BHAOB — 9eJI0BEKa
(HLA) n mumn (H-2)— pa3sEBaauch 1o 6oabmmeil 94CTH He3aBACAMO H COBEPIIEHHO
pasnmupn. Ilo-BEammoMy, momo6HAs cHTyalma Morida OGH BO3HHKHYTHh H B CAydae
EMMYHOTJI00YJIUHOB, ecA! OH MCCHAefOBATENH, paboTaBmIAe C HMMYHOI100yJIARAMA
HEBOTHHIX pAa3HWIX BHAOB, He OCO3HAJM CpPABHATEABHO PAHO TI'OMOJOTHIHOCTHL
W3y9aeMHX HMMH KJIACCOB TH:KEJIHX H JerKHX Ienedl W He NPHHAIAA OH eqHHOH
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HOMEHKJaTypH. B npoTuBHOM caydae ais oumcanpusa I1gM, JgG, IgA, », Aurt. &
Y pasiamdBhX OMOJIOrMueCKHX BHIOB MEl II0Jb30BAJHACH O pasBuME o0GoaHade-
HuAMA. [lpefuodTUTeTBHOCTS eJABOA HOMEHKJIATYPH OYEBHAHA, HO IIOCKOJBKY
mccienosannss M HC pa3nmuaBmIX BUJOB OPOJBHRYIHCH O9eHDb JIAJeKO HO3ABACHMO
ApPYr oT apyra, mob6mThca oOmHOCTH TePMHHOJIOTAR CTAHOBHTCA BCe TPYAHee.
QOueBniHO, 9TO HA3PENO BPeMA KOMIPOMHCCOB B 3T0# 06JiacTd, ¥ B TedeHHe Oammxai-
ImMUX HECKOJIBKHAX JET yCIeXH MoleKyiaapHo# 6uonormm MHC HeCOMHEHHO BHIABAT
60jee TOYHEIE MEKBHIOBHIE TOMOJOTHMH, MOBLICHB TEM CAMEIM BO3MOKHOCTH CO37a-
HAA efdHOH HoMeHKIaTypH. [loka, omnaxo, 1A Toro 4ToGsl MoNb30BaTHCA MHPOP-
manueds 0 MHC nByx BufoB (B 94aCTHOCTH, YeJOBEKa M MHINA), HEoOXOAAMO 3HATh
ofe HOMEHKIAaTYpHI.

Hexap BacToAmEeR riIaBhl — I03HAKOMHATH YHTATeNA C OCHOBHRIMA HMMYHOTEHe-
THYEeCKEMH KOHIENOUAMA, HeobGxoqamuMa 1A noauManusa M HC. OcHoBROe BHUMA-
HAE [0 BO3MOKHOCTH Y/EAAeTCA OOMUM XapaKTepPACTHKAM IeHeTHIeCKOH opraHmaa-
nue ¥ QYHKOHOHAJILHEIM cBoicTBaM M HC pazamunnx Bujgos. OCHOBHEE HHCTPY- -
MEHTH H HOPHUANUOL MCCAENOBAHHA OYIYT pacCMATPHBATLCA TJIAaBHHM 0GpasoM
Ha Moldeair MHC MumHE, HexkoTophie [eTATH HOMEHKIATYPH. M COBPeMeHHOE
COCTOSTHME TeHeTHYeCKOr0 KapTHPOBAHHA — Ha npumepe M H(C MHIMA B gegoBeKa.
Bonopoca Monexynsproit Guosnorum reroB MHC mu Gmoxmmusm mpoaykros MHC
0CBEMAIOTCA JHIIb Ha YPOBHE OPUENMORAIbLAKIX OCHOB (o0mue cBefienusa o MHC
MOMKHO HANTH B cnennanmmx paboTax, IpuBeeHBLIX B CHMCKEe JTUTEPATYPH K JaH-
Hoir rmamse [1—11]).

13.1. F'eneTuka rUCTOCOBMECTHMOCTH

13.1.1. Unbpennsie gmHmn

Onna ®3 OCHOBHBIX 0COGEHHOCTeA MEINMHOK MOJEIH, CHeldaBIIad €e CTOoJb
HEeHHOU ISl TreHeTHYeCKHMX MCCIeJOBAHMHA,— 9TO CPABHHTENbHAs JerKOoCTh IOJY-
qeRua 0oabpIOoro 9ucsia mHOpennwmx muHmiA. TaKkue TMHUM IpeNCTABJIEHH T[EHETH-
9eCKH WAGHTUYHBIMH JKUBOTHBLIMH, T. €. )KUBOTHHIMH, MOJNYYeHHHIMH B De3yjbTaTe
mociaeoBaTeLHEIX CKpemuBaRdil 0OpaT X cectpa B TedeHue IO KpadHed Mepe
20 moxosnenmit. 3a HCKIYeHHEM IOJOBHX XPOMOCOM, BCE XPOMOCOMEl Y KABOT-
HHX OfHOH HHOpelHONX JMHAM TOMO3HTOTHH M [AIOT HAYAJA0 HMIEHTAYHOMY [OMO-
3ACOTHOMY HOTOMCTBY.

IMoaosxerne 0 ToM, 9TO MOCJIefOBATeNLHHE HHODHIAHT (CKpemmBaHMe Opar X
X cecTpa) HPHBOJMT K TOMO3ATOTHOCTH, NPOWIAIOCTpEpoBaRo Ha puc. 13.1. Hasa
OPOCTOTH H3JI0KeHHSA B NePBOM IoKOJeHHH IpelcTaBjeHo CKpemuBaHde Opar
X cecTpa, B KOTOPOM /1060 KORKPeTHH# ayTOCOMHKIZ J0KYC, II0 aJlaeaAM KOTOPOTo
oposoauTea ot6op, umeeTr Bug AB X AB. Bonee o0muit caysait AB n CD taxixke
MOMKHO CTATHCTUYECKH AHATU3WPOBATh AHAJOIMYHHIM, XOTA M HeECKOJIbKo Ooiee
CAOKHLIM MaTeMaTudyeckuM MeTonoM. COOTHONIeHMEe TAIIOTHHOB\B LHOTOMCTBE OT
nepnoro CKpPemMBAHAA OIpefesAeTcA GUBOMUHANILRON opmyioil (A4 : AB : BB=

=1:2:1), Takum ofpazom a1a mokonenua F, BeposATHOCTH TOro, 4TOo 062
’KMBOTHBIX B BHIOpaHHO# mape 6par X cecTpa 6y11yT HMeThL TeHOTHII AA o HATEpe-
cylomeMy Hac J0Kycy, coctasager 1/16. BepoaraocTs TOro, 4ro Mia ckpemuBaBuA
BO BTOpOi renepanun Gyner BuGpana mapa BB X BB, rakske pasxa 1/16. B a106om
A3 3THX JBYX cJydaeB BO BCeX MOCIEAYIOMMAX IOKOJEHHAAX COXPAHUTCA TOMO3UIOT-
Hoe coctoanme (A4 unm BB), u, ciefoBaTel1sH0, MO3KHO OyeT CKasaTh, YTO TAHHHH
Jokyc ¢pukcuposaB. TakmM ofpasoM, BepoATHOCTh PEKcaAH J1000r0 KORKPETHOrO
ayTOCOMHOTO JIOKYCa B 2TOM MOKoJeHmH pasHa 1/8.
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IIpm cerperanuu GoabImOro YHMCJIa He3aBUCHMBIX JOKYCOB BEPOATHOCTh (HKca-
EA A1060r0 A0Kyca ¢ MaTeMaTHYeCKo# TOUKM 3peRMsa aKphBajdenTHa 1/8. Unmnmm
ciaoBam#, B cpexneM 1/8 Bcex cerpermpyromux JoKycos 6ymer ¢mrcuposana. Ecan
HHTepeCYIOIUA Hac JOKyC He Obl1 PUKCHpPOBAH mpH TaKoM caydaitHoM moalope
[apH, IMaHCH Ha TO, 9T0 OB OyneT MKCHPOBAH B CAEXYIONMEM IHOKOJEHHH, OCTAIOTCA
paBHEMHE npEMepHO 1/8 (B meHCTBUTEABLHOCTH HecKoabKo Bhime). J[pyrumm ciaoba-
MH, MOKHO CYHTaTh, 4T0 1/8 I0KyCcOoB Gymer QEKcHpoBaHa BO BTOpOM MEGpEHOM

CKpewnsanmne Nokonexune BEPOATHOCTb (DUKCALMH
1 0
AA AB AB B8
AA
AB
=AAwm B8 8 2 1-7/8
AB 12,5% NOKYCOB
« Tl
AAwunn BB B 23,4% noxycos 3 1-(7/812
AAnnn BB B 33,0% nokycos 4 1- (/83
T 1 '
{ ; :
AAwnnn BB Bo Bcex noxycax n 1 (7/81

Pmc. 13.1. Cxema unGpugusara. ApyraMm cI0BaMH, MOKHO OMKHAATH, 9TO

Kak nokxasumBaeT REarpaMma, OpHE CIydaiHOM
BHGOpe MapH Opar X cectpa B KaKiOM H3
IOKOIeHRH M1060# ayTOCOMANI JOKYC QHKCH-
pyercsa B fopMe AA mi1r BB ¢ BepoATHOCTEIO 1/8.

B peayibTaTe KajKZOTO IOCIEXOBATEILHOIO
cxpem@BaHEA Gpar X cectpa 1/8 meaasmcEMO
pacmenisgiomaxes JIOKycoB ¢rkcmpyerca B
roMO3HroTHo# dopme,

noxkoneHrn, 1/8 ocTapmumxcs He3aPHKCHPOBAHHHIMH JOKYCOB — B CJAEAYIOMEM
nokoieHuu u T. . Hak nokasano Ba pnc. 13.1, BeposaTHocTs Ppukcaymu (Py,) ompe-
IZeaserca gopMydoH

Py =1—(7/8)n"1

JTa 3aBHCHMOCTh OIHKCHBaeTCA KPHBOH, aCMMOTOTHYeCKH HpuGImMKamomeitcs
k BepoAtHocT 100%-Ho# ¢mrcammm (pmc. 13.2). IlocKoabky npu Meitoze reHH
Cerperdapyior Heé HHAHBHAYAJIbHO, a B OCHOBHOM I'DYIIaMH, CYIIECTBYeT KOBEYHOE
9ACJAO0 CerperdPynmuX efuBnn remerudeckodr uadopmanuu. Iloatomy na mpakruke
JAUBHI0 MOMHO CUHTATh MHOpenHoit mocide 20 mocaemoBaTedbHHX CKpemjuBaHME
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6par X cecTpa, TaK KaK B 9TO BpeMs BePOATHOCTL TOTO, YTO KAKo#-1m60 JoKyc He
HOCTAT COCTOAHMAA TOMO3HTOTHOCTH, mpeBeGpesxkmMo Mana. [eTeposmroTHeie ¢opm
noxycoB (AB) Goabme He GYAYT BCTPEYATHCH, B Bee N0KYCH OynyT mMeTh reHoTHn A A
nag BB. IlonyseHRAyo TakuM o06pasoM JIHHUI0 HA3HBAIOT UKGPEOHOL aunuel.

1,0+
=
=
=
n
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x
85l
£
=
(%4
(<]
-4
-
-3
2
Q
[--]
00 | 1 | i Prc. 13.2. BepoAaTrocTs PHKCaOAE B TOMO3RTOTHEOR (op-
010 20 30 40 Me BCEX JIOKYCOB aCAMOTOTHYECKH HPHOAMKAeTCA K efu-

Nokonenwe (n-1) AEne cornacHO dopmyne P=1—(7/8)*-L.

B macTosmee Bpema u3BECTHH COTHE HOAPOGHO 0XAPAKTEPH3OBAHHHIX UHOPEMHEIX
JINHANA; HEKOTOpPHe Hanbo/lee MUPOKO MCIOAb3YeMble TUHAM PUBeensl B Taba. 13.1.

B mpomecce mocxenoBaTeIbHEX CKPeMHMBAHEEA GpaT X CecTpa IpPH BHBEJCHHH
HEOpeAHKX NWHUN, KaK H CJAeN0BAJO0 OKHJATh, MHOTOKPATHO BCTPEYaIOTCH CHTYa-
IUA Depexona PenecCEBHHX JIeTAaJbHHX TeHOB B TOMO3HTOTHOE COCTOSHHE, UTO

TaGauua 13.1. Hexotopue Hambonee pacnpocTpaHeRHAHE WHOpefHHe
JIVHEY MHIIeR

O6o3HaYeHye NUHUYN y“,ﬁ’;ggg’,‘,’,‘,‘;““ OKpacka mepcTy Baﬁi:gm‘ !Blagpﬂi_%n'r

A A Benas a e
AKR AKR » k d
BALB/c C » d a
C3H C3H AryTH k i
CBA CBA » k

C57BL/6 B6 Yepras b {s
C57BL /10 B10 » b b
DBA/2 D2 HopnruneBan d c
SJL SJL Benas 8 d

OPHBONUT K HOTEpPe COOTBETCTBYOmeR JrERA. OfHAKO MOCKOABKY OT OJHOH mapH
MOKHO TOJNYYHTH HOCIAENOBATEAbHO MHOTO Hap O6paT X cecTpa MIA fAalbHeHRmero
mA6pUIMAra, W3 DOTOMKOB OfHOX OAapH ayTOpPefHHIX KMBOTHEHX VHAeTCA, Kak
mpaBWJIO, BHIBECTE W0 KpallHedl Mepe HeCKOJbKO UBOGpenHmx JuBEi. H mpumepy,
ecad MPOBECTH BCe BO3MOJKHEIE BAPMAHTH CKPeIIMBAaHMHA 6paT X cecTpa B HmePBHX
IBYX WIH TPeX MOKOJeHHAX, a 3aTeM BHOPaTh OiA DOCAeIYIOmMHX TOKOJEHHH JRImb
ofHY mapy GpaT X cecTpa, MOKHO Jerko moixyddts 10 xkm3BecmocoGHEIX HHOpen-
HHIX JUBHHA, faxke ecad 90% BHBOIUMEX JHHHA TOruOHYT 0T DPUCYTCTBUA pelec-
CHBHHX JeTaAbHHX reHOB. JOCTOMHCTBO TAaKOTO HMOAXOAA COCTOHMT B TOM, 9TO IPH
pabore ¢ MbHIDIaMA OH KaeT BO3MOJKHOCTh Ha HeGOJHIIOM IPOCTPAHCTBE COHEP:KATh
6oapmoe umcao guBnil, BuBelemw mEGpeqHHe JUHAH B Y APYIFAX BHAOB, B TOM
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quciie B Y KPOAHKoB. B ciyuae Gofee KPYOHHIX KABOTHH X BHBeJeHUe UHGPeIHHX
MUHUA 3aTPYAHAETCA HeoGXOMEMOCTHIO GoJbIIero MPOCTPAHCTBA, 4 TAK)Ke IeHeTH-
YecKAMH 0COGEHHOCTAMHM, TAKHAMH, KaK [JIHATeJIbHOCTH OepeMeHHOCTH, BO3pacT
[0J0BOA 3pelOCTH M KOJMYECTBO AeTeHHIIed B ToMere.

CymecTByer HeCKOIbKO 00CTOATENLCTB, YMEHBINAIOMAX BO3MOKHOCTH IOJYde-
HAA HCTHHHO MHOpeRHHX ;KHBOTHHX. OgHO M3 HUX — 3TO «BHHY;KIeHHAfA» rerepo-
auroTHocTh. OHA BO3HMKaeT TOrga, Korfa 00a BO3MOKHHX ajljledifd JaHHOIO JOKYca
OpeCTABAAIT c060i peecCUBHHE JETalAH, TaK 9T0 }KA3HECTOCOGHEIMA 0KA3HBAIOTCA
TONBLKO reTepo3uroTH. B 9TOM ciiydae mHTepecYOMHAN HAC TOKYC M TeCHO CIeIIeHHEe
¢ HEM JOKYCH OYIYT MOMAep;KEBATHCA B IeTePO3SHTOTHOM COCTOAHMM. TaKasg cHTya-
IAA, XOTH TeOPeTHYeCKA M BO3MOKHA, OUEBHIHO, BCTpedaeTcAd 04YeHb DPeJKO NpH
BHBeleHUU HHGpenqHHX AMHAA. Boxee pacnpocTpaneBHas npoGieMa, BO3HHKAOMAA
OpH CO3JaHUE UCTAHHOM reTepPO3MTrOTHOCTH, CBA3aHA ¢ MyTamuAMHA — HeH36e;KHHM
K HempepHBHO mpoTeKalomuM mnponeccoM. CorracHo cymecTBYIOIEM OLEHKaM,
YV MIEKONMATAMHAX CPeflHAA 9aCTOTA MYTANMI FeHOB cocTaBiager upaMepHo 10-8/(10-
Kyc-Meito3). [locKoabKy B opraHusMe MJeKONHTalomero mMeerca Goxee 10° reme-
THYECKAX JOKYCOB, B Ka3K/[OM HOBOM IOKOJEHAM MOKHO OKAMATH HOABJIEHHA XOTH
6ul ogHO# MyTammE B KaKoM-Tm00 YyuacTKe reHoma. XoTd (eHoMeH BTOPUIHOH
reTepO3UrOTHOCTH Heusbe;KeH, MOKHO ¢ YBepeHHOCTBIO CKa3aTh, YTO BO3HUKIIAA
BTOPHYHAA [eTePO3UTOTHOCTH He COXPAHHTCA B MOTOMCTBE B TedeHHe [IUTENLHOIO
BpeMeHH, eclTd NoJlep:kaHUe JMHUM TPOBOMUTCA MO CXeMe MOoCJeT0BATeIbHBIX
ckpemmBapmil 6par X cecrpa. Hak moxasano, Ha pme. 13.1, Takas cxema oGecneun-
BaeT AA60 MoTepio AW000H BHOBHL BOZHAKImMEHX MYyTandW, Aubo ee PHKcAINI0 B roMo-
3AroTHoM cocToaHnu. C TeM 91068 YOETUThLCA, 9TO AHOpeqHEe JHHNA e ACTBATEAbHO
ocTaloTcA HHOpeTHHMHM, HeoOXOMMMO A Ka;kI0o# TaKOX JUHMM NOAfep;KABATh
WIMHHE CPaBHEHHA», uMelomme o0mylo ¢ [aHHOX JuHHMei pomocioBHYylo (pedigreed
reference lines). [lAa 3TOT0 B KaKA0M MOKOJeHMH BHOMPAT OMHY mapy Gpar X
X cecTpa W BCeX HOCAeAYIOMMX SKABOTHHX JMHAM MOJydaloT JAmGO OT 3TOX mapH,
1m60 oT ee moToMcTBa. sHUBOTHEIX, ACTOJL3YEMEIX B ONLITAX B GOJLIMUX KOIUYECT-
BaX, Pa3BOJAT B CIeNAANBHBIX pPaCcIIMPEHHKX KOJOHHAX; OPU 3TOM OHA He JOJKHBI
OTAAJATHCA OT «IMHUH CpaBHeHAA» Gojiee 9eM HAa HECKOJbLKO TOKOJeHWH.

Ecau nonyuennyo nHGpeHYI0 JUHUIO TOAAeP/KUBATE B IBYX PasiUYHEIX KOJO-
HEAX, B KaK/0M M3 «IMHHIA cpaBHeHHA» 6YNYT HAKAIUIMBATHLCH PA3JMIHEIe MY TAT(MH.
IHoaroMy MoKHO rOBOPUTH, 9TO B 3TUX JMHAAX HMEeT MeCTO reHeTHdeCKHi fpeitd.
Ecam B o0enx KoAOHMAX NPaBHABHO BefleTcS NOCAeI0BATeIbHOE CKpemUBaHHe
6paT X cecrpa, JMHAA B KaKI0d M3 KOJOHAH OCTAHYTCH HMCTHMHHO HUHOpPEeTHHIMH,
HO MOCTeNeHHO Mejy HAMHA GYIYT HaKANIHBATLCA PA3NAYAA O PALY FreHeTAYeCKAX
JoKycoB. JImHUHA, nojgepKUBaeMEe HE3ABACHMO, HA3HBAKWT CYGAUHUAMU;, OIA HX
0603HaTeHAA HMCOOMB3YIOT GYKBHI, NpPOCTABIAAEeMhEie MOcie HA3BAHHA JAHHAA H YKa-
3HBalOmMAe OOMHAA UCTOYHEK M MOCAeAyIomylo KoxoHHIo. Tak, HanpaMep, TAHHA
C3H/Hez u C3H/HeN spasiorca cy6amnamamu amHuum C3H. O6e nuamu 6oam
nonydens XecronoM (He); Bmocaencrsuu ofua cy6anHEs noffepskuBanach B ek~
corckodt na6oparopmm (C3H/HeJ), a npyrags — B HanMOHANBHEIX HHCTATYTaX
smoposba (C3H/HeN). Xora y 91X ABHUA coxpaHfercd MHOro oGmux cBOMKCTB,
MeKIY HAMHI Yy:Ke BHABJIEHO HECKOJIBKO Pa3IWIMid — HampHMep, pazaindHaa coocol-
BocTh JAMPOIATOBR pearupoBath Ha ammonoaucaxapan (JIIIC). Hepenko pazauuns
MeQYy cyGauHMAMY BuepBEe 00OHAPY;KHBAIOTCA IIO TOMY, 9TO Pe3yJahTaThl, MOJ yIeH—
HEle B OflHOH JabopaToOpMM, OKAa3HBAKTCA TPYAHOBOCHPOH3IBOAMMBIMU B apyroii!

OTMeTnM, 9TO pacCMOTpeHHHeE BEIIe OPAHOHOK CO3MaHAA M TogJep;KaHAsd
FHOpeMHEIX JAMHAR BKAI09al0T B ce0A caAydaidHBIA oTOOp mOoNydeHHOH HMHOPeIHRIM
CKpemHBAaHAEM Iaphl B KAXK/IOM NOKOJeHHH (09eBHIHO, 0T6Op, CAyYalHHEA Mo BceM
napaMeTpaM, KpoMe mosa). Ha camoM feie cenexkmus HAKorfa He GoiBaeT CTpOro
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caydaitHoir. Hampumep, JHmE B pelkuX caydagX opd Bubope maphl AJIA cCIEAyIO-
mero MOKoJeRusa ucciefoBaTels He OTAACT npequoyTeRne Hauboaee 300POBEIM Ha BHUJ
JKUBOTHBIM JAHHOrO TOMETa MJIM jKe JKUBOTHHM U3 moMeTa Goublrero pasmepa.
Hdpyrue, HempenycMoTpeHBBe GaKTOpH 0T6Opa, TAKMe, KaK [IUHA XBOCTa (CO37ai0-
manA yRoGCTBO OPH MaHUOYJIANMAX C KABOTHHIMM B KJIETKE) WIM MeHee arpecCuB-
HRIE XapaKTep, TaKiKe MOTYT BJIMATH, Ha Tponecc ceJeKnud. [lpu cosepmeHHO
cIydaitHoM moxbope Mapsl BepOATHOCTH TOT0, 9TO MYTalUd, BO3HUKIIAA Y OJHOTO
U3 MapPTHepPOB, 3aKpPenmuTca B OYAymMHUX HOKOJEeHHMAX, cocTaBiasana 6er 25%, a Bepo-
ATHOCTH IIOTEPH MYTAaOUM M PEeBEPCHHA JOKYCa B WMCXOJHOE TOMO3HMTOTHOE COCTOS-
HEe — 75%. (ITH BePOATHOCTH OTPAKAIT CPABHUTEJABLHYI0 YaCTOTY MYTAHTHAIX
ajlened u anieliei « TMKOro THIA» B IyJe reB0OB IPH nepBoM cKpemuBaund.) Ogenun-
HO, 9TO BePOATHOCTH 3aKPeIUIeHMHA MJIM HOTepH MyTandAMm OyHeT MeHATHCA LOX
geiicrBueM or6opa. HaoBGopor, ecin He0GXOXMMO 3aKPENATH JOKYC KO TOr0, KaK OH
6yner cirydaitHo ¢uMKCHPOBaH OpH MHOPMIMHTE, 3TO YacCTO YHAeTCA CHAeldaTh MyTeM
H3GUpaTeIbHOTO MHODHIMHTA B TeYeHWEe BCEro JUUIb ABYX HJIH TPeX TIeHepallui.

13.1.2. T'eHeTnKa I'MCTOCOBMECTHMOCTH

CaMHe nepBbie JUHHM UHOPeRHHIX MEINed, HOXBEPruIMecsd T'eHEeTHYECKOMY
aBann3y, OBUIM CO3MaHB CKOpee A KOMMepYeCKMX, YeM SKCIepUMEeHTaJbHBIX
teneid. Jlo6ntenu motuieit B EBpome n AmoHun MHOrme romsl crpeMHIMCh HOAJED-
KMBATH B MBIIAHHEX JHHUAX LEJBA PAN AHTEPECYIOMUX X 0CODEHHOCTEH, TaKHUX,
KaK, HallpuMep, OKPacKa M XapaKrep IOBefeHMA, H B mporecce oT0Opa OO TaKuM
TPU3HAKAM OHM IO CYMECTBY MPoBedn MHOPUAMHT cBoux nuunit. B pavane 1900-x ro-
0B B3KCIIePHMEHTATOPH-OHKOJIOTH 3aMETHJIM, YTO ONYXOJH JHHEHHKIX KHBOTHHIX
qacTO0 MOKHO YCIENTHO TPAHCIJIAHTHPOBATH APYTHUM 0CO0AM TOH Ke JHMHMH, B TO
BpeMa KaK TofdoOHBE TpaHCOJAHTAUAKM MeKNY ayTOPeXHHIMH JKHBOTHHIMH, KAk
npasuio, Obnm GeaycmemHmMU. CHCTeMaTHdYecKoe HMCCIeXOBaHMe 3TOTO (eHOMeHa
nposenu punocnexctsun Jlura u Taitsep [12] B npomecce co3qaHuA U XaPaKTePUCTHKA
Goaburoro Yuciaa MHOPETHBIX JUBUHA MEIIIEH.

CyMMUpya pe3ynbTaThl ACCAEKOBAHMI IO TPAHCIJIAHTAIMHU ONYXOJell Y MHIIeit,
Jlutn chopMynuposan ocHOBHBHE TeHeTHUECKHE 3AKOHLI, ONPeRe]AIomune COBMECTH-
MocTh TKane#. Kax Muoro mer cuycra otrmermt Mepmasap [13], mepeme oukosorm-
KCIEPUMEHTATOPHI, HCHOOJL3YA  TPAHCOIAHTANMIO IIA HM3YYeHHA omyxosed, Ha
CaMOM Jlelle HCIO0Jb30BAIH OIYXOJH NI u3ydeHUA PeHOMEHAa TPAHCINIAHTAMOHHOTO
uMMyBHATera. [esno B ToM, 94T0 Ha MOBEPXHOCTH KICTOK ONYXOJM B npeobiagaicmeM
KOJMYECTBE HOPHCYTCTBYIOT TaKMe Ke QHTHUTeHb!, 9T0 M HA HOPMAJbHHIX KJeTKax
KABOTHOTO MHOPETHOH AMHWE, Y KOTOPOTO BO3HMKIA OOYX0db. B cBA3M ¢ stuM
ONYXOJIeBBA TPAHCILIAHTAT HOJBEPKeH BO3XEHCTBHIO MHOTHX HMMMYHOJOTHYECKHX
peaxuuil, TPOUCXONAMMUX NPU TPAHCIJIAHTALME HOPMAJbHOM TKAHU.

Ilare 3akoHOB TpaHcHmiIaHTAalUM, .cHOPMYynHpOBaHHEEe JIMTIOM, IpABEeXeHbI
B Taba. 13.2. Ilpupona renos, AexKamux B OCHOBE 3THX 3aKOHOB, TOTAAa eme He GbuIa

Ta6muua 13.2. 3aKOHH TPaHCIIAHTATIMM ([IeTATAETCA ¢ paspelleHuA
Cuoemnta n Ctumndanura [14])

TpaHCHIAHTATH B IIpefenax MHOPeHON JNHUM [PUKABAIOTCA

TpaHCINAHTATH MEXKAY MHODeJHEIMHM JHHAAMH OTTOPTAITCA

TpaHcONAHTATHL MHOGPEMTHON POAMTENILCKON IMHNA NPMWKABAIOTCA Ha rubpmpax Fy,
HO TpaHCIUIaHTaTH OT rubpmaa F; pOAMTENIBCKOR NMHHHE OTTODPramTCA
TpadcoaaHTaTy TUOpuA0B F; M nociaeqyomnx MOKOJEHMIl OPMKUBAIOTCA Ha IHG-
pupax F,

TpasCcIIAHTATH MHOPEIHHX POMMTENLCKMX JMHHHA NPHIKUBAKTCA JUIIL HA HEKO-
Topux ruGpupax F, M orroprapTca y GONBUINHCTBA pPemUIIMEHTOB
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[0 KoHIa ycTaHoBJdeHa. OqHaKo B HacTosimee BPpeMs y:Ke fACHO, 9TO 3aKOHH TpaHC-
IIAHTAOMH TPeNCTaBAAIOT Co00A Pe3yabTaT KJIACCHYECKOTO MEHIeJIeBCKOTO Hacle-
HOBaHMA MHOMKECTBEHHBIX, He3aBUCHUMO CeTPErMPYIOMHUX FeHOB TKAHEBOH COBMeCTH-
MOCTH (TMCTOCOBMeCTEMOCTH). I'eHbI THCTOCOBMECTHMOCTH MOKHO OHNPefeldTh Kak
FeHH, KOMMPYIOIIMEe TaKHMe CTPYKTYPH KJIETOYHOH NMOBEPXHOCTH, KOTODbIe, Gyaydm
monuMopP@HHK B mpeferax BUAR, KOCTATOYHO HMMYHOTEHHH [UIA MHAYKOHUHM PeaKmum
OTTOP}KeHMA. ITH T'eHEl IOYTH BCer[Ja IKCOPEecCHPOBaHK KOXOMMHAHTHO, T. €., eCld
red YRAacleqoBaH XOTd Ol OT OXHOTO U3 PORHUTENEH, ér0 NPOTYKT G YT 3KCOPECCH PO-
BaH Ha KJeTouHod mnosepxHocTH. IloaToMy eciaM y penumueHTa OTCYTCTBYeT IeH
TACTOCOBMECTHMOCTA, HMeIOMHMACA y MOHOPa, IPOMCXOXAT OTTOP;keHHe TpaHCOJIaH-
Tata. [lockoapky rubpunsl F; moayyawor mo ogHoMy Habopy BCeX TeHOB OT KaKIOTO
M3 PORHATeNel, clAemyeT OKHUAaTh, 9TO TPAHCIJAHTATH OT poauresed Oymyr mpm-
KMBATHCA Y KUBOTHBIX F;. AHaJIOTHYHKM 06pasoM ocTadbHble 3AKOHBI TPAHCIIAHTA-
OAW MOKHO JIEIKO BBIBECTH M3 MEHIEJIeBCKOTO HACIEeNOBAHMA MHOKeCTBeHHHX
2YTOCOMHEIX TE€HOB T'HCTOCOBMECTHUMOCTH.

13.1.3. Ouenkxa umcia reHoB rHCTOCOBMECTHMOCTH

HMmes B pacnmopmixkeHun nuHGpeNHble JUHAN ¥ YUYUTHBAA BHIICU3I0KeHHBIE TeHe-
THYeCKNe OPUHIADL, MOKHO SKCIePAMEHTAJbHO OOPEIe]dNTh TUCIO JOKYCOB TUCTO-
COBMECTHMOCTH, II0 KOTOPHM PasinyanTcd ABe AaHHble TuHNA. [{asa storo passomAr
foapyo mouyasanuio rubpunos F, u TpaHCcIIaHTHPYIOT BCEeM KMBOTHHIM F, TKaHb

AA >i 88
3
AR
TpaHCnAAHTAT Komn c:'r AA as
Prc. 13.3. Omenka 9muciaa JOKYCOB IHCTOCOBMECTAMOCTH.  YACNO /IOKYCOB Bepog'rug((jﬁa[?phcqmngne””g
Hpr anmanmse pByx muHOpesHHIX TEEMHA 9IUCIO Hela- i 34
BACHMO pACHIENIAIMAXCA JOKYCOB TI'MCTOCOBMECTH- 2 (3/4)?

MOCTH MOMKHO ONPefeNIETh I1yTeM TpPaHCIUIAHTAMMY .
KOKE KEBOTHRIM F,. - .
n G/a)"

OIHOI M3 POANTENBCKUX JHHMMA, OC/E YeT0 ONPefeIA0T q0TI0 NPHAKMBIIEXCA TPAHC-
mWIaHTaToB. EC/aM qBe JAMHMM PasivYaloTCH TOJABKO IO OJHOMY JOKYCY THCTOCOBMe-
CTAMOCTM, MOMHO 0KUATh NPUKHMBJIEHNA 3/4 0T o6mero 4mcia TPAHCTILIAHTATOB
(pzc. 13.3). Ecan e [Be JAHAN Pa3aMYAIOTCA 110 BYM HE3aBUCHMO CeT PerMp YIOMIM
JOKYCAM THCTOCOBMECTMMOCTH, OKHAaeMad IOJA HPWKHMBIIAXCA TPAHCIIAHTATOB
coctasiser (3/4)%, mockoabpKy M3 3/4 }KABOTHHIX, He OTTOPrHYBINMX TPAHCIIAHTAT
fiarofaps COBMeCTHMOCTH IO NEPBOMY JOKYCY, JHIIb yV 3/4 MOMHO 0OKMIATH COBMe-
CTEMOCTB 110 BTOPOMY JIOKYCY. AHAJTOTHYHKM 06Pa3oM, eCJM [Be JHHMHN Pa3IudaioTCH
Oo n JOKycaM, OKHAaeMad OOJIA NMPIKMBIIAXCA TPAHCIVIAHTATOB COCTABHUT (3/4)".

B nepBoHavanpHHX 3KCHEPHUMEHTAX N0 ONpERENeHHI0 4YHCJIa JOKYCOB THCTO-
COBMECTMMOCTH MCIIOJb30BAJACH OIYyXOJeBhle TPAHCIIAHTATH. UMCIO BHIABIAEMBIX
T0oKycoB KojdeGanxock ot 4 a0 10; mony4ernsle peayabTaThl B 3HAUUTENbHOR CremeHH
3aBUCENIA OT KOHKPETHOro BaI0opa POAMUTENBCKEX JHHME B onmyxoJeil, HCHOAb30BaH-
HHX [UIA TPAHCILUIAHTALUK. BOOCAENCTBMH 3TH 3KCIEePHMMEHTH MOBTOPHIM, HTPHMMe-
HAA B KadecTBe TPAHCILIAHTATOB JIOCKYTH KOH. B 3ToM ciydae 9mciio BHABIAEMBIX
Joxycon Bospocio no 30—35 [15, 16]. [TockoasKy reROM MM mpeacTaBIeH BCETO
IBaAOATBI MapaMH XPOMOCOM, TaKde GOJbIIHME YMCAA YKA3LIBAIOT, 4TO MHOTHE
XPOMOCOMEL uMeI0T Gojiee OHOTO JOKyCa TMCTOCOBMECTHMOCTH.
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IIpencraBiaserca MOYYATEAbHRIM PacCMOTPeTh BO3MOKHHEE NPHRYMHE Pa3auIAl
B OleHKe THCJIA JOKYCOB rECTOCOBMecTEMOCTH, OUeBHIHO, TaKaA oleHKA 3aBHCHT OT
pAna GaKTopoB, CBA3aHHKIX C TOCTAHOBKOHX akcnepuMenTa. Hanpamep, auciao moren-
OAaIBHO BEIABAAEMHX JOKYCOB 3aBHCHT OT 9HCJA JOKYCOB, M0 KOTOPHM BooOme
pa3nAyalorTcs NBe aHAJIA3ApYeMEule NAHAM. [lo-BAAMMOMY, Pa3jiMidA N0 KaKOMYy-JIH-
6o n0xycy, o0BapyKHBaeMHe IPH aBaan3e OJHOH HapH JTHHUM, MOTYT He NPOABUTH-
cA mpu aHaamu3e Apyro# mapu. Takmm of6pasoM, Moay4YeHHOE YHCIO BCerjga npef-
cTaBiisier o600l 3aBMKe HEYIO OHEHKY PeabHOro KOJMHIECTBA JOKYCOB ITHCTOCOBMECTH-
MOCTH HCCJIefyeMoro OHONOrmuYecKoro BHAA. J|pyro# Bakmbd ¢axrop — BHGOP
TKaHA AJMA TpaHcuwiaBranmu. llpu TpaBCcOIaHTAINMM ONMYXO0deBOA TKAaHA UYHCIO
BHIAABJISIEMBIX JIOKYCOB OHLIO MeHbIIe, 9eM OPH TPaHCOJIaHTauAu Ko:xku., OTyacrm aTo
MOKHO GRIJIO 00BACHMTH CHEKTPOM aHTUICHOB, 3KCIPECCAPOBAHHEIX HA ONMYXOJdEBHIX
KJIeTKaX, OOCKOJABLKY €CIM JIOKyC He dKCOPeCCHpyeIcsi B mpefielaX KoHKpPeTHOH
TKaHH, TO BeJAb3f OKUIATh, YTO Pa3jHYHA o HeMY HPHABEIYT K OTTOPKeHHI0 TPAHC-
mIapTaTa 310l TKaBH. Bolee BakHOEe 3BaYeRne, OMHAKO, HMMEeT pasjudne KpuTepUes
OIeHKA pe3yJabTaTOB OPH TPAHCIIAHTAMMYM OOYXOJHM M TPAHCILIAHTALMH KOKH.
YcoemHBasAg TpaHCIIIAHTAIMA OOYXOJH NPHBOAAT K JleCTPYKIAH OPraHOB M TKaHed
peunnAeHTa M B KOHEYHOM cYeTe K ero rmbenm. B ciayyae MBormx omyxoseil Takoe
3apepmeHde ONKITA HACTylUaeT CPaBHUTENBHO OblcTPO — 4acTo B Teuenme 10—
20 greit mocie mpuBHBKA. [103TOMY J0KYC, HECOBMECTMMOCTD IO KOTOPOMY BEI3HIBAET
no3qHee MM Me[JNIeHHOE OTTOPIKeHHe, O0YeBHIHO, He OyHer o0HapysiieH B TaKOM
JKCIIepNMeHTe, TAK KaK HECOBMECTUMOCTh He MPHUBefeT K OTTOPIKEHUI0 TPAHCIIAHTa-
Ta onyxoau. TeM He MeHee HECOBMECTHMOCTE IO 3TOMY JOKYCY MOMKeT BHI3BATH OTTOP-
eHHe KOMKHOIO TPAHCILIAHTATA, XOTA M HOCJe AIUTeIbHOTO HHTEepBaja BpeMeHM.
B camom nerne, cymecTBYIOT JOKYCHl TMCTOCOBMECTHMOCTH, PA3JHIMA OO KOTOPHIM
OOMYCKAIOT 09eHb JIHRTEJIbHOE, XOTA M He GeCKOHeYHOe BhLKUBAHHME TPAHCILIAHTATA;
3a9acTyio OTTOp)KeHne HalulofaeTcs B Tak@e mo3gHME cpoKm, Kak 20, 30 wim nmake
110 gmeit. ITH JOKYCH MOKHO BBIIBATH METONOM TPAHCILIAHTAOUM KOKM, HO HeE
TPaHCIIaHTaOMel arpecCHBHHEIX OMyXoJed.

Urak, cymectByer 04eHb MHOTO JIOKYCOB CMCTOCOBMECTAMOCTH; KaKIBIA M3 HUX
KONHpPYeT onpefiesieHHYI0 MOJeKYJI1Y KJIeTOYHOHA HOBEPXHOCTH, CIoCo0HYyIo o6ycJio-
BHETH OTTOp;KkeHHe TpaHcmaaHTata. OTClOa MOKHO NMPHUATH K BHIBOAY O HEeBO3MOMK-
HOCTH OPMMeHEHMA TPAHCIJIAHRTAMHOHHOTO TECTA B KJIMHMIECKUX MENAX, MOCKOIBKY
OPaKTAYeCKH HEBO3MOIKHO Moqo6paTh napy HEAEBHOB, AACHTAYHLIX 110 BCEM JOKyCaM
rucrocoBMectaMocti. OflHaKO, KaK 0TMEYaJl0Ch B HadaJje 9TOX riaape, B JdioboM m3
H3Y9YeHBHIX CEerofHA BHIOB MIEKONHMTAIOMAX pelaiomyid poJp B oIpefeieHAN
cyasGH aJJI0OTPAHCIIAHTATA MIPaeT ONMH OCHOBHOM JOKYC: [VIABHRIR KOMILIEKC
rucrocoBmectaMocTe (M HC). Ocranpphe M0KYCH, BHABISAEMHE B dKCOEPHMeHTaX
0 TPAHCOJAHTAI{UM KOXKH, OGLITHO OTHOCAT K KAaTErOPHH CJIalBIX JOKYCOB THCTO-
copMecTHMocTH. Ecad nBe NMHUE pa3anuaiorcd 10 GoJblmoMy YACTY CAaGHIX JOKY-
COB, TO HEPEJKO OTTOPKeHHe TPAHCILIAHTATA MPOoTeKaeT TaK e GRCTPO, KaK IpH
Pa3JMYAN 00 aHTHUTeHaM IVIABHOTO JoKyca. Hak npasuio, Kamaui cnaGhiil IOKyC caM
oo ceGe MO3xeT HHAYIUPOBATL OTTOPIKEHNE JIMING TOCJe JINTEIBHOI'0 CPOKA BEIKH-
BaHMA TPaHcmianrara. Jlajee B HaCTosAMeHR riase 6yleT moKasaHo, 9T0 MOCTENHAR
dakr urpaer GoApIIYI0 POJTh B KIMHNKE TPAHCIJIAHTALMK II0YKH, MOCKOJBKY, €CIH
DOHOP M PEIUIAEHT COBMECTHMEI I10 IJABHOMY JOKYCY (KaK 3TO MoKeT OHTH B Ipe-
lie1aX ONHOM CeMbH), TO TMTENbHOCTD JKA3HA TPAHCIJIAHTATa GhBaeT 09eHb 60BN,
Ecan e, paoGopor, He yhgaercs mofo6pars moHopa, coBmecTmMmoro mo MHC, To
TPAHCMJIAHTAOMA MEKAY WieHaMHd ceMbu, HecoBMecTuMuiMu no MHC, naer mpakTy-
9ecKH He JY4YIIde pe3yJabTaThl, 9eM TPaHCILUIaBTaUMA TPYNHEX OPraHoB, He monol-
PaHHHIX IO THCTOCOBMeCTHMOCTH. TpaHCIIaHTAauA Bee e GuBaer yenemHod y 50—
60% penmommeRTOB, HO fOasKe B BTHX cJaydasgX HeoOXOAMMH MTOBHIUEHHEIE O3B
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AMMYHOJeIPecCaHToB, IPHYeM CONYTCTBYIOMAA KJIMHAYECKAsd KapTHHA 4acTo OhIBa-
eT THAKeNoMH.

Io-smamMomy, 1100aA MOJEKyIa KIETOYHOH NOBePXHBOCTH, NOJIAMOpPOHAA B Mpe-
Ienax Buma (T. e. UMeomas Goslee OHOR AJNEIbHOE POPMEI), MOKET CTAMYIAPOBATS
OTTOp:KeHHe TPAaHCIUIAHTATa. BepoATHO, MHOTHe M3 TAKMX MOJEKYJ] HMEeIOT MaJo
o0mero ¢ PU3IMOTOrHUeCKUMH CHCTEMAMP MMMYHHTETa, OHM MOTYT BapbHpPOBATH IO
AUIOTHONYeCKOMY IPUHIHANY, CAYYaiiHO HJIH BBHAY CeJEKTHBHEIX IPEHMYIECTB,
CBAZAHHHX ¢ uX ¢pusuosoruyeckoi pyukqueir. [Iyrem coorBercrryromeit mMmyHH3a-
IAE OPOTHB TAKHX MAIKX JaKTOPOB pPa3aududA (HAIPAMEP, ¢ IOMOMIBLIO TPAHCIIAHTA-
AN KO}KH) MO3KHO HOGHTHCA, YTOGH }KMBOTHOE HAYAJIO OOPENe]ATH 3T OTIAYATE]b-
HEle PAKTOPHL KAK AHTATeHH W pearaposaTh Ha HuX. C APYro# CTOPOHH, BEIPaKeHHHIH
moaEMopdHE3M B BHCOKas aHTATeHHOCTs M HC HABOOAT BA MEICIb, 4YTO (U3UOIOTH-
gecKaf POJb IPOAYKTOB 3TOC0 JOKYCA PACIPOCTPAHAETCH HA NeATIbHOCTE AMMYHHBOM
cacteMnl B meiaom. Hax OGymer mokasaHo majdee B 9TOR rJaBe M [PYIHX raaBaX
pacroameit kuurm, MoaeKyau MHC ydYacTByloT B Peain3ammi MHOKECTBA EMMYHO-
aorngecKnX GyBKOE#A. [locKoabKY MHOrME M3 IOCAedBMX BKJIIOYAIOT B ceOS B3amMoO-
AefcTBHE KJIETOYHEIX MOBEPXHOCTEH, JETrKO MOKHO OPEACTABUTD aJLI0PEAKTABHOCTD,
BEAynApyeMylo JokycoM MHC, kaK cjAeACTBAe HOPMANBHHIX (U3HOTOTAYECKUX
AMMYHHEIX MeXaBR3MOB, CO3MaHHHX NiA y3Hapapmusa Moiaekyl MHC mam nus BuiaB-
JeHUs H3MeHeHuHA B 3THX MoaeKyiaax. Homeuno, MHC Moryt 6nth mpucyma u apy-
rue BakHhe QU3HONOrHYecKWe GYHKUUM, He CBIA3AHHEE C CUCTEMOR HMMYHMTETA.

13.2. Orauunreapnbie npusHakm M HC

13.2.1. Cnoiic'rna., cpAsaHENe ¢ MHC

Kax ormeuasocs paHee, y J1060r0 H3 H3yYeHHEIX BHIOB MIeKONMTAIOMMX IJI1aB-
HEI KOMOJIEKC THCTOCOBMECTHMOCTH HUIrpaeT AOMHHHDPYOINYIO POJAb B ompeXeeHHR
cynu6nl ajnoTpaBcmaanTaTa. ClAoBa «rAaBEHEY H «THCTOCOBMECTHMOCTHY OTPAKAIOT
BAsKHYIO POJIb 9TOA reHeTAUECKOM 061aCTH B OTTOPKEHEH AJJIOTPAHCIIAHTATA; CI0BO
“KOMIJIEKCY OTPakaeT TOT paKr, Y410 MHC cocTodT B3 MHOKECTBA TECHO CHEelIeHHRIX

Tabauua 13.3. Ceaszauune ¢ MHC uMMyHOJOrn4ecKue CBOMCTBA

HHTEeRCHBHOE OTTOPKEHME TPAHCIIJIAHTATOB TKAaHEH

CruMyaauns o6pasOBaHUA AHTHTEX

CTUMyIAnMA peaxknuy B ¢MeIAHHO# Kyabrype mumdonuroB (CKJI)
Peakuum «TpaHCITAHTAT HpOTHB XozamHa» (PTHX)

Hirerozman peakuna aumdomusa (KPJI, CML)

Teanr umMyngoro orsera (/r)

PecTpnKunsa MMMyEHOIO OTBETA

JOKYCOB, BHIOJHAIMUX pa3inynkue @yaxnuu. HeKoTopre ocHOBHKE YHKIAOHATb-
BEle 0COGeHHOCTH, cBA3aHHNE ¢ M HC y 'XMBOTHHX Pa3IMYHHIX BUJOB, NePEYHCICHH
B Ta6a. 13.3. B mocaeayiomux pasmeiax Mu 6odee AeTAAbHO PAaCCMOTPUM KaKAYIO
A3 STHEX ocoOGeHHOCTei.

13.2.1.1. Cuavras peaxyus ommopacenus mpancnianmama

Ilpn mepecaaxe kKo:xu U GONBIIEACTBA PYTAX TKAHSH KAM OPraHOB PEOMOHCHTY,
He COBMECTHMOMY ¢ foHOpoM o M HC, cdcTeMa MMMYHUTETA OCYMECTBJAACT GHCTPYIO
¥ TOJHYIO AeCTPYKIOMIO TpaHcmiIaHTaTa. I[lepmopx BpemeHM, HeoOXoMHMEIA JJadA
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3aBepuIeRUA OTTOPKeHUA, ORBaeT Pa3TUYHKM B 3aBACAMOCTA 0T KOBKPeTHOH TKaHK
uim opraga. B mexoM MO;XHO cKasaTh, 4TO IpH HecoBMecTmMocTH mo M HC orrtop-
yKeHMe HACTYIaeT, KaK TOMBKO (H3H0JI0rUYecKAe BO3MOKHOCTH OPraHM3Ma HO3B0JAT
pealiA30BATh BMMYBHEIE B3aHMONEHCTBHSA, HeoOXOOUMHE [IA CeHCHOUIM3ANHAHA
B OTTOP:keBHsa (HampHEMep, oT 7 Ko 11 mMHeil OAA TPAaHCIIAHTATOB KOKH Y HEKOTOPHX
BHJOB MieKomuTalomnx). B aToM acmekTe TepmumBH «caalHiE» (minor) m «riaBHbBIE»
(major) JOKYCH THCTOCOBMECTHMOCTH HMEIOT OTHOCHTENBBHIA cMbica. sHHBOTHHE,
HAJeHTUIRKEe 1o anteaaM MHC, Ho pasnmgaomBecs To 00JLDIOMY YHCIY caalbIxX
JOKYCOB THCTOCOBMECTHMOCTH, TaK:Ke OYAYT SHepPrHYHO OTTOPraTh TpaHCIJIAHTAT,
E TOCKOJBKY CKOPOCTH, C KOTOPOH MOKeT HPOTEKaTh BeCh IPONEcC OTTOPKeHMA,
JEMUTHPOBaAHA (A3MOJIOTAYECKEMH BO3MOKHOCTAMHA, B HEKOTOPHIX CIAYYasdX pas-
JMYAS IO MHOKeCTBY cJIalBIX JOKYCOB MOIYT BH3BaTh IIOYTH CTOJAb e ObicTpoe
OTTOp;KeBHne, KaK M PasAuyuA Io INIaBHOMY JoKycy. OqHaKo, KaK NPaBHIO, Pa3fin-
9UA D0 OTAENbBHIM CIA0HM JIOKYCaM BJIeKYyT 3a co00i ropasmo Gosee BAALIEA mponuece
oTTOpKeRHAsA. K ToMy Ke HecoBMecTHMOCTH 110 cIaGRM JOKYcaM 9acTO MOKHO Ipeo-
A0JIeTh ¢ MOMOMbBIO MHHUMAJbHRIX HMMYBOJAEOPECCABHLIX BO3MEHCTBHHA, TOrMa Kak
noJaBJeHHEe OPOmecca OTTOP:;KeHAd, 06YCI0BISHHOI0 HECOBMECTAMOCTBIO IO riIaBHO-
My Jd0Kycy, Tpebyer ropasmo Gojee arpecCHBHOH UMMYHOOENPeCCHBHOH TepammM.

B kimHuvecKux yciaopmax moxbop unentuyHoir mo MHC mapw moHop — penu-
OHEeHT OPUBOJUT K 3aMedaTebHLIM Pe3yiabTaTaM. Perumue T IOYKE 0T BACHTHIHOTO
mo HLA cufca, kak mpaBuio, HYKIAIOTCH B MUHUMAAbHOA MMMYHOIeOpPeCCUBHOR
TepalOuu, CPABHUTEIHLHO KOPOTKOM CTALAOHAPHOM Je4eHHH H §bICTPO BO3BPAMIAIOTCA
K HOpMaJbpHOH ;xH3HA. B caMoM fene, omucausl caydyad, KOTAa Pel{UOACHTH DOYKH OT
cosmecTEMOoro mo HLA cm6ea 6e3GonesneHRO0 [ ce6d Mpexpamann BMMYHOeIpec-
CHBHYI0O TepalHI0, XOTA /0 CHX IOP CHATHE AMMYHOJENPECCUM B TAKMX CIYYadAX He
pexkoMennyerca. Iopasmo Gojee Tsa:keloe KIHHAYeCKoe TedeHue HaGawmaercs
y G0AbLRHX, HOAYYHBIIMX TPAHCIJIAHTAT OT HecoBMecTEMbIX o HLA cuGcos, ponnte-
Jeil AauM KIpyrax AoHopoB. A mofapieHus peakOEE OTTOP:KeRUA TpebyioTca Goaee
BRICOKHE JO3K MMMYHOJEIPECCAHTOB, Y GOJBHEX MOBHINEHA 9aCTOTA CJAY4aeB OTTOP-
KeHNUA M NepHONOB CTAAOHADPHOTO JiedeHNA, OMHOBPeMEeHHO CHU/KEHA BEPOATHOCTH
oATWIeTHed BeIKEBaeMocTH TtpaHcminamrtata. Ouwepmauo, HLA-mpeHTHYRHE cuBCHI
Pa3iIHYaOTCsa MexKAY co0oi 1o MHOTMM ciaaleM JT0KycaM IECTOCOBMECTAMOCTH, HO
3¢PeKT 3TAX PA3THYIAR JerKo NpeogoseTh.

NmMyHoMTOTHMUCCKMe M Pu3NMOTOTATECKHE OCHOBEL IpOMecca OTTOPKeHHSA —CJa0-
KHHA U He [0 KORNIA HccaefoBaBHbi Bonpoc. B mpunnune He cymiecTByeT o4eBHJ-
HEIX (U3BOJormyecKAX GapbepoB i ANA0TPAHCIVIAHTANAH (H BO MHOTHX CIYYaAX
IVIA KCeHOTPaHCILIAHTANMHE). B HawaabHO# cTagHM OPraHU3M pPENMIAEHTA MPAHAMA-
eT aJJOTPAHCIUIAHTAT M BOBJIEKAeT ero B IPOMeCcCh 3a:KHMBJEHHMA PaHBI TaK Ke, KaK
M ayTOTPRHCUAAHTAT WM M30TPABCHOJIABTAT (COOTBETCTBEHHO TPABCIIAHTAT TKARH,
B3ATOH y CAMOT0 PEMHIOHMEHTAa HJIM Y TeHeTHYeCKH WIeHTUYHOH ocobu). B reuenme
BECKOJIbKUX MOCHeIYMUX [AHell OCYHmecTBIASEeTCA CEeHCHOWIM3@pYylomiee 3BeHO
HMMYHHOHR peaxnuu. B 3aprcuMocTH 0T 0coGeHHOCTEH TPABCHIARTATA OPOECC MOMKET
OPOMCXOAMTH B HeM caMOM (KOHTaKT DUPKYIMPYIOMUX HMMYHHKIX KJIETOK C 9y:Kepo.-
HOR TKaHbIO, KaK B CAyvae aJJ0oTPAaHCIJIAHTATA HOYKY MK CePAIa) UK B APEHAPY-
mAX TPAaHCOJIAHTAT aAEMPOy3nax (B pe3yiabTaTe 3aXBaTa AHTHUTeHOB HAM KJIETOK,
mocTymalomuX M3 TpaHCILUIaHTara). B o0oMx ciydasax Bo3MoKeB TaKyKe IPpoIecc
HEQNIBTPALMH TPAHCIIAHTATA KJIETKAMM XO03AMHA C HOCIEAYIOMEM BO3BpameHUeM
TaKAX KJIeTOK B tuMdounnre opransl. Ilocae 3Toro mepsuyHOro KOHTaKTa C AHTHTe-’
reAOM TPOHMCXOAHT HpodAdepar¥sad H, BEePOATHO, TaKKe AnddepeHIAPOBKA CeH-
cAGHIM3EPOBAHHHIX KIETOK. B pesyinTaTe Bo3BUKaeT GoJaburoe KOJIUYeCTBO JAMPO-
HIHHX KJIETOK, CHOCOGHBIX cmeruAYeCKY Y3HABATDH YYKHAE AHTATEHH I'ACTOCOBMECTH-
MOCTH M pearupoBaTh npoTHB HEX. K ToMy e B xofle 9T0T0 mponecca npoandepaqun
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$OPMHPYIOTCA KIETKH ITaMATH, CHOCOOHLEIe B GYAYIIEM Y3HABATH COOTBETCTBYIOIIHAE
aHTHreHH U 6JIaroJaps 5TOMY RHIYIMPOBATH YCKOPDEHHYIO PeaKLHi0 OTTOPKeHAA IPU
TIOBTOPHOM TPAHCILUIAHTANMHY OT TOTO ’Ke JOHOPA UM NOHOPA ¢ aHAJNOTHYHLIMH AHTU-
IreHaM¥ THCTOCOBMECTHMOCTH (BTOPDHYHO€ OTTODP/KEHEHE TPAHCILIAHTATA).

Jlpyroe 3BeBO peaKnum OTTOpKeHMs, 3pdPeKTOpHOEe 3BEHO, TaK:KEe HM3IYIEHO
HemoJHO. ['ACTOTOrHIeCKAMM METOJAMHA MOKHO Ba6i10aTh IPOHAKHOBEHHAE B TPaHC-
IUIAHTAT MMMYHHRIX KJIETOK, SBAAMMXCHA, TO-BAJAMOMY, 4YacThbi0 HOOYJIANAK
EMMYHOIHTOB, TeHePHPOBAHHHX HA cTafud ceHcHOwiamsanuu. B caydae tpamc-
IITaHTATOB KOMXH HA TPAHHANE MEHAY JOKeM TPAHCIUIAHTATA M TKAHBIO JOHODPa
ofpa3yloTcsi MacCHBHHA HEQHIBTPAT, cofep:xamui JuMPOMAHKIA KOMIOHEHT,
a TaKKe QaromuTUpYOMHUe KJISTKH, PeardpywIue Ha TPOHCXOJAMYI0 B 9TO BpeMA
mecTpykouio TKaHEA. CocyfmcTHE CBA3H NPEpPhIBAIOTCA, M TPAHCIJIAHTAT HEKpO-
TAAPYeTCA ®W cIAymHABaeTcA. B mpomecce oTrop:keHus 3¢deKTopHHe NTEMPOHIHEE
KIeTKHM BHIACAAIOT MHOTOYMCIEHBHE PACTBOPHMEIE PAKTODPH; 3TH PAKTOPH U Memn-
ATOPHl TaKKe HIPaloT PoJib B OTTOP)KEHHH, YCHIMBASA BOCHAJHTEABLHYIO PeaKIuIo.
B caydae TpaHcmiIaHTaToB oprasoB »d@eKTOPHHeE KJIETKH BHadajle HOABIAATCA
BOKPYr KANAAJAAPOB, dYePe3 KOTOpHE, OO-BAAMMOMY, OHM MHTPHDYIOT, CO3JaBasg
HepUBACKYJIApPHLEe AHRPEABLTPaTH. IIpHHATO cuMTaTh, YTO TPU 9TOM BHAEAHAIOTCH
MEIMATOPH, OOBHINAKMHE NPOHUIAEMOCTh COCYHAOB M IPHUBICKAIOIMMe PA3IHIHHEE
ApPYrUe KJIeTKHM BOCTajJeHHS M3 OPraHmaMa penmouenTa. HaK m B DpefsiaymeM
caydae, KOHEIHBIM Pe3yJbTATOM 3THX HPOMECCOB ABIAIOTCHA COCYRHCTHHA CTa3 M He-
KpP03 TPaHCIIAHTAPOBAHHOT'O Opraga.

13.2.1.2. O6pasosanue anmumean

ITocxe orropmennsa mecoBmecTmMoro no MHC TpaBcmianTara TKaHM B CHIBO-
POTHe PemHIMEHTa HOABJIAIOTCA aHTHATeJa, cmoco0HHe pearmposath ¢ MHC-mpo-
AYKTaMBA Ha KiIeTKax NoHopa. I'yMopaabHe#z o0TBeT DpOTeKaeT, KaK NIPAaBHIO,
ObICTPO M HHTEHCHBHO, OH BKJIOUaeT B ceba KakK pamEIoI0 (BeipaGoTka IgM), tak
7 no3nmiolo (Bepaborxa IgG) dasm. Xors aHTHTENa MOrYT BHIPaGaTHBAaTHCA He
1oapK0 npotds MHC-mpogyKToB, HO ¥ DPOTHB APYIHX AHTMIeHOB T'HCTOCOBMECTHU-
MOCTH, [JA AHAYKOMM aHTATEJ000pa30BAHMA HPOTHB AHTATEHOB IOCIEIHUX THIOB
HepeKo TpeOYyIoTcA cmenuaJbBEEe MeTONH HMMMYHU3ANHM, HAaOPHMep BBeleHUe
B3BeCH TKAHM B BHME 9MYJBCHM ¢ HOJABHM agbiopantoM Ppeitpna. [Tosromy uEAYK-
HEA aKTHBHOTO CHHTE33a AHTHTEN B pe3yiabrare oOMYHON TpPaHCIIAHTANMM Lpef-
craBiAeT coGoll oramumTeanHyIo ocoGernmocrs MHC.

PaccMaTpuBas Bonmpoc ¢ DpPakTAYeCKOd TOYKM 3PEHHAA, CACAYET OTMETHTH, 4TO
310 cBoiicTBo MHC oTKpHIBaeT BO3MOKHOCTH 1A TANHPOBAHHAA TKaHel B ayTOpeHEIX
DomyAANAAX, B YaCTHOCTH, Yy deJoBeKa. [Ipum pogax KieTKu IiIoma, O4eBUIHO,
OPOHHKAT 4Yepe3 IIanmeHTapHHe MeMOPAaHH B KOJIMYECTBAX, NKOCTATOYHEIX MNIA
cencubmamsanun Matepd. llosToMy MHOropoKaslime JKeHIIMHB YacTO MMEIOT
CYIIECTBEHHKI KOHTAKT ¢ HAXOXAMMMHUCH HA KIETKAX ILIOA2 aHTUreHAMM OTHA.
B camom pexne, ceposorusn cucreMst HLA dgenosexka Omia paspafoTaHa riaBHHIM
oGpa3oM G1aroflaps MCOOJB30BAHMIO CHIBOPOTOK MHOTOPOKABIIKEX KeBmHUH. B Haga-
1e 60-x rofoB BO MHOTHX CcTPaBaX Hadaloch OCYINECTBACHHE 0OJBIIMX HPOrpPaMM
CKPMHMHTA C HCHOJIH30BAHUEM HTHX CHIBOPOTOK, M BEIABJIEHHBIE 0COGEBHOCTH DPeax-
OEH CHIBOPOTOK, TECTHPYEMHX HA NOaHeAfAX JUMPOUAHHIX KIETOK, HOCHYKNIH
0CHOBOH N1 GOPMHPOBAHUA COBPeMEHHHIX mpefcTaBiaeHuit o cucteme HLA. Ecam
65 ryMOpaJdpHBLIA OTBET H2 KJIETKH IIOAA BKIYal B ce0a BHPaGOTKY aHTHUTET
OPOTHB MHOKECTBEHHBIX CHAOKIX aHTUIEHOB, HAapaMeTPH pPeaKmuil CHBOPOTOK Ghiau
65 04eHb 3AMYTAHHBLIMU M M3 TAKOTO KOMOJeKca OBJIO0 OH TPYHHO BHIWIEGHUTH CIEIHA-
duuecknme peaxrmum nporus HLA.
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CymecrtsyeT meanlit pAx MeTOXOB, MO3BOJAMMX ONPefeiATh aHTHTEeJa OPO-
B aBTureHos MHC. ¥ mpunm Hexoropoie apTurenst MHC BriaBasAloTcA Ha DpHTpO-
IUTaX TaK e YCIelIHO, KaK M Ha anM@ougBbIx rieTKax. [lodToMy B paHHMX palo-
Tax [JIfA CepOJOrMYecKOoro ompefeneHusa cnepmpuanocred H-2 mcmoanzosanm rect
reMarriaornHanuu. AgrureEn HLA Be ofHapy:kuBaloTca Ha JPHTPONMTAX YeJOBEKa,
HO JIeTKO BHIABJIAKTCA Ha defkonurax. [losTomy BHavaje mpu tunuposauum HLA
HCIO0Jb30BAJM METOX, U3BECTHHIH IOX Ha3BaHWeM Jelkoazearomunayuu. Tem BHe
MeHee B HacCToAMiee BpeMA NJaA M3Y9eHUA AHTHIEHOB 00OMX BUIOB €ame BCEro
HCOOIb3YeTCA MeTOX KOMIJeMeHT3aBHCHMOH muToToKCHYIHOCTHA. CYmBOCTH MeToxa
COCTOMT B cleRylomeM: JUMPOuIHEE KJIeTKH HHKYORPYIOT ¢ PAa3HEIMH pa3BeleHHAMA
aJTOMMMYHHBIX CHBOPOTOK, a 3aTeM ¢ KoMmieMeHToM. Ecin anTureR, BHABIAeMEIH
CEIBODOTKOM, IIPACYTCTBYeT Ha MOBEPXHOCTH KJIETKH, OPOMCXOAAT ONOCPeROBaRHHIH
KOMIIEMEHTOM IHUTONU3 M FAGedb KJIETKH MOKHO OIpPefeJdTh MHKPOCKONHJECKH
(T0 BKJIIOYEHHUIO BHTAJLHOTO KPAcUTENsA) MM IO BHIXOAY H3 mPeIBaPHTeNbHO Mede-
HOH KiIeTKH pagmoaKTHBHOro xpoma (*'Cr).

BrsapiseMinle mpu cepoJorayeckoM anaiamse Ka;knod cmeteMel MHC mpnusmpy-
anbHbe cOelnpATROCTH 0003Ba9aIH TOCIeR0BaTeIbREIMU udpamu. daa monysernsn
ANTOMMMYHHHX CHBOPOTOK y MElIeld HHOpDeHEIX JHHEMA CYMECTBYIOT CTAHAPTHHIE
CXeMhl AMMYHH33aHHN; HBMUBUYAJNbHEHE cHenUPUIHOCTA MOKHO ONPefedATh ¢ 60JIb-
Mol TOYHOCTHIO, a Pe3yJIbTATH JErKOBOCHPOM3BOAMMEL B pasHuIX JabopaTopusx.
C npyroit cropolsl, npu nayvyernn MHC wenomsexka momagoGmaace cepua pabGouux
cOBemAaHU#, 9TO0H Wm0 Pe3yabTATAM TECTHPOBAHMA OOJBUIMX MWONYJAAAA BHABHTH
OOMHOCTD MEKAY CePOJOTHICCKUMH CHeqUPHIHOCTAMHA, ONpeeNIAeMEMH B Pa3HEX
aaGoparopuax. Beungy Gonsmoro pasnooGpasusa anraresos MHC umamectHO ouenn
MHOTO JOCTYNBHX RJIA ONpefeleHHA cOeUnPmIBOCTeH, KaKOOH H3 KOTOPHX OpH-
cBoeH cpoir Homep. llpoGaema cepoiormueckEx cmenmduuHOCTEH OymeT HETAILHO
H3JI0’KeHA B HOCJeNYIOMMX pa3fiesax HacToAmeHR IJaBhl.

13.2.13. Pearyus ¢ cxewarnnoti xyavmype iumboyumos

Ecan moMecTHTh B KyAbTyPalbHHE YCIAOBHA cMech JUMQPOHMHEIX KJIETOK OT
JKUBOTHHIX ONHOTO BHJA, HO PA3J¥YHOr0 FeHOTHIA, HPORCXOAAT PeaKIHA, U3BECTHAH
KaK peakpmsa cMemagHo# Kyabrypw amMdonmros (CHJI). JlmmbougBre kierknm
KQKIOr0 H3 MOHOPOB CTHMYJIHPYIOTCA JHMPOMAHBIMEU KIeTKaMu OPYroro HOHODPa
d TpaEchopmmpyloTca B Gaacrh. Baacr-rpaBcdopmanmio MoskHo HabGaiomars aubo
BH3YAJIbHO, IO HOABICHHIO 0OJbIHX OAPOBRBOPMIBHHX KiIeToK, Jn6o mo yBe-
augennio cuaTesa JHK, onpenenana Bxiuwuenue SH-tAMEORHA; mociegmmil Meron
Hcmoab3verca mupe. MccienosaHHA Ha KMBOTHEIX DPa3IMYHERIX BUAOB IIOKAa3aJH,
4910 cnoco6HocTh cTEMyanpoBaTh peaknuio CHJl memocpeacTseHHO CBA3aHA ¢ HECOB-
MectuMocThio mo MHC. T'enerudeckue OCHOBH 3TOX PeaKOMM MOKHO aHAJIH3HPO-
BaTh, €CIH OfHA M3 JBYX HONyiAnuit Gymer He cmocoGHa K Gracr-rpaHchopMamnm.
C 10 menplo KIeTKH o6paGaThBaioT MHTEOHTOpaMm MeraGoJH3Ma, HampHEMep
satomurmpoM C, mam o6aygaior moszoit oxoxo 2000 pam; MOKHO TaK:Ke HCHOOJIB30-
BaTh B KadecTBe CTUMYJATOPOB KieTku rmOpmmoB F;, KoTopme, KaK YKa3mBaloCh
panee, He cnoco6HH pearmpoath Ha MHC ponmresneit. Y "enoseKa mp® moCTaHOBKe
peaknua CHJI Mexay 4ieHaMH ceMbH CTHMYJIANHAA HAa0lODaeTcs BO BCeX BO3MOIK-
HBIX COYETAHMAX, €CJIH, COIVIACHO JaHHEM CeDOJOTHYeCKOro THIMPOBAHHA, OHH
HecoBMecTUME mo auaeasm MHC. Oxasanochk, 9TO Y MHIIA €CTh OAME JOKYC BHE
MHC (noxyc Mls), mecoBMecTEMOCTD 1o KotopoMy HMEAynmupyer peakumio CHJL.
Mo-BuguMoOMy, 3TOT JOKYC ropasgo meHee moauMmopdern, yuem MHC; amaaora aroro
JA0Kyca y APYrAX MJIEKONHTANEX He HaiigeHo.



13. laasnbiii Komnaekc 2ucmocoémecmumocmu 17

13.2.1.4. Pearyus mpancniawmam npomus ro3aura

Ecan BBeCTH MMMYHOKOMIETEHTHHIE KIETKH PeqUIMEHTY, OTIRYAIUEMYCHa OT
A0EOpa II0 TPAHCILIAHTANMOHHHIM AHTHIeHAM, HO He CHOCOOHOMY K OTTOP/KEHHIO
3THX KJICTOK, OHH MOTYT pPearapOBATH HA aHTHreHH DeNHENMEHTa W BH3HBATH OPO-
flecc, Ha3HBaeMblil peakmueil «TpancmiIadTaT npotes xoaanuay (PTIIX). Peguonent
MOjKeT He OTTOPTaThb TPAHCIUIAHTAT IO PA3IHYHKM NpriBHaM. OTMETHM cleAyIomue
13 HMX: a) HMMYHOeIpeccHa B peayibTaTe oOJy4YeHHA WIH XAMUOTepammm, 0) He-
3peJaocTh MMMYHHON CHCTeMEl; TaK, HOBOPOKIEGHHBE KUBOTHHE, AMMYHHAs CHCTEMA
KOTOpPHX eme He NOCTHINA MOJNHOr0 DPasBHTHA, Ooixee wyBcTBuTeasHH kK PTIIX,
9eM B3pocJbie, B) FéHeTHYECKH JeTePMUHHPOBAHHAA apeaKTUBHOCTh, TaKasd, Haopd-
Mep, Kaxk HecmocoGHocTh rmOpmpoB F; oTtopratk TpaHCHJIAHTATH OT poAuTenael.

PTIIX uHmnuApyeTcs PeaKTHBHOCTHI0O TPAHCIUIAHTHPOBAHHHX HMMMYHOKOMIIE-
TEHTHHX KJIETOK, HANIPABJIEHHOH IPOTHB AHTHIEHOB I'HCTOCOBMECTHMMOCTH PeHHIA-
enTa (xo3amHa). ONBaKo 3Ta peaKnusA, HECOMEEHHO, BOBJEKaeT TaKKe KOMIOHEHTH
HMMYHBHOM cHCTeMH X03AuHA. HIWHMYecKHMe TPOABNEHHA peaKUUd — BTO THANep-
TpoduA HETOro PAAA reMOTOITAYSCKAX H AAMPONOITAYSCKAX TKaHEH, KOKHAA CHIIb,
KUHIeYHHE PAacCTPOMCcTBAa M APYIHe CHMITOMH aJieprudecKoro xapaxkrtepa. Hepeaxo
cumraiot, 910 PTIIX aBaserca anamoroM in vivo onmcannoil panee peakmuu CHJL.

Xora maubGoiee cuiapHEM cruMyiaropom PTIIX apaserca necoBMecTEMOCTH
no MHC, pgpyrue JOKYCH THCTOCOBMECTHMOCTH TaK;Ke CIOCOOHSI BHIBHIBATL 3TY
peakomio. UMenno memay mocieneid mpuurpnl PTIIX ocraerca raapuod momexoit
Ha OYTH TPAHCIVIAHTANUHE KOCTHOI'0 MO3Ta y 4edoBeKa, Ja)Ke ecim NXOHOP M pPenH-
IEEeHT ABIAAKTCA cmbOcaMmu, mReRTHYRRIMH mo HLA.

13.2.1.5. HKaemounas peakyus assocennozo aumgorusa

B peayabrare peaxkumm CHJI in vitro B ctuMyinpopaBHO# MONyIAmME pecuoH-
7IepPOE NOABJIAITCA CeHCHORIU3APOBABHLEE TAMPORTHEE KISTKHA, cuocoORue yOuBaTh
MHIIeHH, AHAJOTHYHEE KIeTKAM-CTEMYJIATOPaM. JT0 KHJJIEPHOEe MeiicTBHe ocy-
mecrpiasgerca 3@PeKTOPHRME OATOTOKcmYecKAME T-imMbonmramu; ¢eHOMEH moay-
9ua  HA3BaHHE KAemouHol peaxyul aumgpoausza (cell-mediated lympholysis;
CML, KPJI). YposeHs OETOTOKCHYECKONX PeaKIMH OLPENeNAIoT in vitro, cMemueasn
nuToToKcudecKkne 3ddekroprbie T-KiIeTKA ¢ MedeHERMH XPOMOM KIeTKaMM-MHAUIeHHA-
Mmn, amelomuME cootseTcTBylomui Tan MHC. Yepes 4—6 4 mocae Havasa anTH-
9eCKOM peaknu i onpefielisiloT KOJIHIECTBO XPOMa, BHCIMBIICIOCH A3 JIH3HPOBAHHBIX
KIeTok-Mumeneil. Kiaeroumyio peakmuio auMmdoamsa NPHHEATO CYATATL AHAIOTOM
in vitro opHoro m3 3PdPeKTOPHHIX MEXAHH3MOB OTTOP)KeHAA TPaHCIJIAHTATA.

13.2.1.6. Ceasv ¢ zenamu ummynnozo omeema

I'ensl mmmyBHoOro oTBeTa (I/r — OT aHrJd. immune response) — 9T0 TIeHH,
KOHTpPOJAPYImMHUe CHOoCOOHOCTH ;KMBOTHOTO pPeardpOBATh HA OIpefleeHHHE aHTH-
reHr. Buawase OnJaa oGBapy:KeHa pPOJdb 3TEX IeHOB B I'yMOPaJbHOM OTBeTeé Ha
HEKOTOPhIC CHHTETHYSCKHAE MOJMMEPH aMUHOKHCJIOT; BIOCAENCTBMM OKAa3ajJ0Ch, 9TO
reHbl MMMYHHOTO OTBETA YYaCTBYIOT B KOHTPOJE KIETOYHHX U TYMOPAJbHEIX HMMYH-
HHX PeaKNU#l HAa WHPOKUA COEKTP AHTUTEHOB, KAK CHHTETAYECKHX, TAK M IPHPOJ-
HeIx. I8 MHOTHX BHOB MJIEKOUMTAIONMMX TMOKA3aHO TeHETHYECKOE ClHEIIeHhe ITHX
reros ¢ MHC. Bonpoc o rerax Ir ¥ AMMYHOJIOTrAYeCKAX MeXaHA3MAaX MX JAeHACTBUA
poapo6Ho H3ja0KeH B ria. 16.

201622
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13.2.1.7. Pecmpuryus ummyrnozo omeema

IToMEMo xapaKTepHHIX NPOABJEHHN B aJJOTeHHHX peaknuax anturenst MHC
TaKie YyYacTBYIOT B (M3HOJOIMYECKHAX B3aHMOAEHCTBHAX 2JIeMEHTOB HMMMYBHOH
CHCTeMH HHAMBHAYAJAbHOTO opranmsMa. HedaBHOo BHACHMJIOCH, YTO HMMMyHBasf
CHCTEMa y3HaeT MHOTHE YY:KePOXHEEe aHTUTeHh B COYCTAHAN (KOMILJIEKCE) CO CBOMMM
oponykramu MHC. Hanmpmmep, ecam ammdoupgHne KIETKH CEHCAGMIM3HPOBATH
9YKePOAHBIM AHTATEHOM, OPHAKPEMIeHHHM K TOBePXHOCTH KJIETOK HJIM 3KCIDPECCH-
POBAaHHHLIM Ha HHAX, a 3aTéM CMEIIATh HX C TAKUMH K€ MHIIEBAMH, TPOHCXOJHT
peaxnua, apanorugnad KPJI. Ilpmmep rakoit peakuum npusefieR Ha puc. 13.4:
B pe3yJabTaTe KOHTAKTa KJIETOK }KUBOTHOTO A ¢ BHPYCOM V. reBePHPYIOTCA OATO-
ToKcmuecKEe T-mmmdonnte, cmocobEme yGHBaTh Kiaerku-mumeHm A-V,. Takue
addeKTOpH Be YOHBAIOT TAMPOMIBHX KIETOK JPYToro }KABOTHOTO, MOAAPHAEPOBAH-
HHIX TeM ke BupycoM (B-V,), a tax:ke He yOMBawT CBOM KIETKM, MOXM(HUUHPOBAH-
HEI¢ JAPYrEM BupycoM (A-V,).

Cospaerca suegatienne, 910 aaTureBsl MHC o4ensr BaXHH B TaKHX peaKIHAX;
POAL 3THX AHTHIeHOB 3AKAIYAETCHA, HO-BEHAHMOMY, B TOM, 9TO pearnpykIiue Ha
9y;KeDOXHH A aHTHTeH KIETKH Pacmo3HAOT AX KaK «CBOHM» feTepMHHAHTH. IlocKoiab-
Ky repotun MHC xneToK-MHAIIeHed JHMATHPYET Y3HaBande, (PeHOMEH NOJAYYAI
paspande M HC-pectpuknusa. PecTpUKIHA MMMYHHON PEaKTUBHOCTH IIPOABJIAETCH
KaK Ha ypoBHe ceHcuOmamsanmd T-XeamepoB 4y)KepOXHEIM AaHTHIEHOM, TaK M Ha
VPOBHE IIHTOTOKCHYECKOTo feictBAA 3PdexTopEnix T-KIeTOK OPOTHB BHPYCOB
H XHMHYeCKHX areHTOB, MOAUPMUUDYIONUX aHTATEHH KJIETOYHOH MeMOpaHH.

ATOTOKCHYECKWA
BCTOUHMK 3DOEKTOPHLIX KNETOK KneTKr-MuLleHn u wme”c

PeunnuenT Bupyc

C

V. 0) -

®@-v -

v ®-v, -
@-V: +
@~V -

Vs ®@-v, -
®-v. +
®-v -
Pumc. 13.4. PecTtprKnEA onocpeJOBaRHOTO KAeT- CTaBIeH HA KiaeTKax-Mmmermax, MHC xoro-

xama Jammponmsa. Penmomear A «y3maer» pux mpestaeHn MHC penmuomesnta.
BEpyc V; TOJNBKO B clydae, eCIH BEPYC Npef-
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PacnospaBapme MojudunmpoBapRuX «cBoux» anrarenoB MHC, moxer GuTh, 06B1C-
HUT GHOJOTHUECKYIO 1eJecoo6Pa3sHOCTh CYIEcTBOBARNA 3TAX aHTAreHoB. (DeHOMEHM

MHC-pecTPEKTHPOBAaHHOX pPEAKTHBHOCTH [eTAJbHO pPacCMAaTPHBAlOTCA B TI. 4,
11, 15 u 25.

13.2.2. MHC pasaw9aueIX BHAOB KHUBOTHBIX

VY pa3sHeIX BHIOB MJIEKONMTAKMHUX OOHAPYKEH JIOKyC, MMEMUEiA MHOTHe,
eclid HE BCe, M3 NEPEeYHCICHHHX BHUIE XapakTepHux cBoicrs MHC. B cuny
MCTOPHYECKHX IPHYAH B HOMEHKJIAType OJTHUX JOKYCOB HET efuHooOpasus.
B taba. 13.4 npueengenn o6ospadenus JoxkycoB MHC HeKOTOPHX HCCJIEZOBAHHEIX
BH[I0B.

Tabaaua 13.4. Homenknatrypa MHC HeKOTOPHX BHIOB MJEKOIHTAROIIMX

Bun OGosHayene MHC Bua O6o3navenne MHC
IIumnanaze ChLA CBHEbs SLA
Cobaxa DLA Kponmk RLA
Mopckas cBHHKa GPLA Kpuca RT1
YenoBek HLA Maxaxk-peayc RRLA
Muuib H-2

MHC Mmuum 6nia Hassae H-2 moToMy, 4To XPOHOJOTHYECKH OH GBI BTOPHM
U3 cepHM AHTHTEeHOB THMCTOCOBMECTHMOCTH, onpeneideHHHX ['opepom (Gorer) B pan-
HEX cepoaorudeckux uccaenosarnax [17]. daa o6oanavenus MHC Kphce 06GHYHO
HCOOJL30BAIY OXHO U3 ABYX HasBanuit — Ag-B u H-1, nenasso oun Geiin 3ameneRH
HoBuM TepmMuroM — RT1 [18]. Kax mokasamo B Ta6Gn. 13.4, nas GonnmuHCTBA
RPYTEX JKMBOTHBIX HCCJAENOBATENA NPefOOWIN TePMHHOJOTHI0, GIM3KYI0 K TepMH-
nonorun MHC uenoBexka (HLA).

13.2.3. Jlokyest xaacca I u II

B xonue 60-x romom crajgo o4eBUIHO, 4TO MHOTHE cBOMCTBA, cBA3aHHEe ¢ M HC
MHIIK 4 9e10BeKa, He ABJIAIOTCA TeHeTHYeCKH HefeluMHIMA M Giarofapsa pexomOu-
HANEAM (XOTH M PeJKHEM) MOrYT OHTH JOKAIH30BAHH B PAa3HWX YYACTKAX TeHETH-
yecKod KapTH. CepojlorduecKd ompefensieMie aHTATEHH KJIETOYHOH MOBEPXHOCTH
KapTAPOBAMHUCH OTAEALHO OT AHTHIEHOB, BH3nBawomux cramyasanuio CKJII. Hosromy
IVIA JECKPHMMAHAIME 3THX KJIAaCCOB AHTHTEHOB, OTIAYAIOMAXCA IPYT OT AYTra ¥ MHINK
7 YeJ0BeKa (1, BEePOATHO, Y APYTHUX BAKOB), OHUIM HPefT0KeHH TEPMHHH «CEPOIOTH-
geckn ounpefenseMue» (serologically defined; SD) m «ompenenaeMue auMpomuTaMuy»
(lymphocyte defined; LD) anturenn [19]. Boocneactsmu craio scuo, 4To JeTepMm-
HaHTH, Boi3wBaiomue cramyaanuio CHJ, rakike BHABIAOTCA CepPoTOTAYECKH (KaK
anturesn la), ¥ oGosnpavenma SD u LD oxaswmBaiucer HerounsiMH. B HacTosmee
sBpeMsa o6menprusaTo moapasgeadars aHtTAreE MHC ma apturemwm xmacca I m II,
opudeM xJacc I BKiIwd9aer B ce6sa aHTHreHbl, KOTOpPEE PAHbIIE OTHOCHINCH K TPYI-
ge SD, a waacc II — cremynnpyomne CHRJI gerepmmuaTter n/unu anTmress la.
Muorne weprt MHC, xkak moxazano B tabn. 13.5, cBoficTBeHEN B GoJbmeit cTenenu
OTHOMY WJIM IPYroMy KJaccy, XOTA O0YeBUJHO, YTO B TOA MM HHOH Mepe HEKOTOPHIE
KavyecTBa XAPAKTEePHH JiAA 000HMX KJIaccos.

Kax BrgEO H3 Tabn. 13.5, noMUMO cepoaorudecKnX H GYHKIHOHAIBHLIX pPa3in-
9aid OpPoRYKTH J0KycoB Kiaacca I u II pasamuamwrcs mo GmoxmMudecKo# CTpYKType

2
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Bna 0Os03Hayenne MHC KapTa cuennexnn
D 8 C A
Yenosex HLA —-l BG |

D 8 A

Maxax-pesye RhLA _l Jl_j.l Jij
D 8 A

CBHHbA SLA ' B B

D - ARTnrenbl Knacca I

. -~ AHTHreHnl knacca I

Pmc. 13.5. Cxema oprammsanmE aokycoB, Ha pgmarpaMme He OTpaKeHO MOApasfeleHme
KOQMPYIOIIUX aHTMTeHH Kracca | m amTureAW  JOKYycoB kJacca Il ma MHOKeCTBEeHHHE TECHO
rracca Il y vdemoBeKa W HEKOTODHX BHJOB  CHEIVIEHHHE JOKYCH (CM. TEKCT).

FKAUBOTHHIX .

H, CIef0BATEJbHO, ABIAAITCA NPOU3BOAHBIMM PA3HHIX POJOHAYAJBHBLIX TI€HOB
(primordial gene). Bo Bcex m3BecTHHX cayyasx aoxych kixacca I u 11 npeacrasasior
coGolt cemeifcTBa reHoB, TecHo cHenJeHANX B M HC W BHIOOJHAKWIIHX AHAJXOTHYHLIE
OYHKUNHN Y JKMBOTHHIX Pa3HLIX BHAOB. XOTH MOKYCH Kiaacca I, KaKk M JOKyCH Kiaac-
ca II, y »KMBOTHBIX BceX M3yYeHHHIX BHMAOB MMEIOT MHOTO 0GIEero, JUHeiHOe paclo-
J0’KeHAe JOKYCOB HEO[MHAKOBO y PAa3iAMuHbIX BAgoB (puc. 13.5).

Hpyrue moxycel, pacrmonoskeHmuie nucrtaabpee MHC oTHOCHTENBHO NEHTPO-
MepHI, TaKme, KaK Il m @, Taxkike MOKHO ObI0 OB BKJAIOYUTE B FPYIINY JIOKYCOB

Tabauua 13.5. CBasb MexAay cBoiictBamMu MHC u KiaccaMi JOKycOB

Crolicrao JIokycH knacca I JTorycH kaacca 11
VnTeHcuBROE OTTOp;KEHHE ++++ ++
O6pazosaHne aRTHTE] G+t +++-+
Cramynanua CKJI -+ ++++
Peaxnus PTIX ++ ++++
CML ++4+ +
Teuu Ir -+ “++ 4+
VY poBeEEL pecTpHMKIUY JIusnc Kaerok-Muneneit | AHTHreH-IIPE3eHTHPYIO-

mue KJIeTKH
Pacopepenenne mo TkaHAM | ITosceMecTHOE IIpenMyiiecTBEHHO
B-kaeTkn m Maxpodaru
XmMugeckas cTpPyKTypa I'mukonporens T'uxonporenan 35 000
45000 Ja—+Po-mukxporao- | u 28000 a
Oyaaun
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kaacca I. OnHAKO NPONYKTH STUX JOKYCOB Pa3jMIalOTCA IO CEPOJOTHYECKAM
1 $yHKIMOHAARHEM cBoiicTBaM. [loaTOoMy ocTaeTcs HeACHEIM, CilefyeT JH OTHOCHTH
3TH JIOKYCH K Kiaccy I, X0oTsA, BepOATHO, MHOTHME H3 HHX ABIAIOTCA TOTOMKAMH
ofmux reHoB-npeflIeCTBeHHNKOB. B Hacroamed riaBe naA ymoGcTBa M3NOMKEHUA
MH 6yneM npuiep:xuBaThCH ompeleieHud MoKycos kiaacca I m II, ocHosanHoro Ha
HEMMYHOJOTHIECKHX W GHOXAMHUECKMX I[apaMerpaxX, yKasaHHmx B Ttaba. 13.5.
Tepmunnr «xiaace I1I» u «xaace IV», ynorpeGiseMeie ¢ HeTaBEAX MOP A OMUCAHHA
HEKOTOPHX JAPYTUX JoKycoB, ciemiennsx ¢ MHC [20], ve 6yayr ucnonas3opatsca
B 3TOH Triage.

13.3. Kourennme no M HC y KoHreHHhnie
PeKOMOMHAHTHHIC JIWHUM

13.3.1. Ypuuuunnl €o3qaHNA KOHreHHON TUHUM

KonrenneiMn HaswBawT UHOpefHble JMHMHM, TOJYYEHHBIE TAKHM IOAGOPOM
POMUTEJLCKUX Tap, OPH KOTOPOM BEIBeJeHHBbIE JHHWH OTJIHYAIOTCA APYT OT APYra
AL 00 OQHOMY HEe3aBUCHMO PacHeMIAWIIeMycd reHeTHIecKoMYy moKycy. Houren-
nue pesucrentasie (HP) nnmuum — 310 JunuM, pasiguaomuecs no JOKYyCy THCTO-
copmectumocT. B aToM TepMuHe Hame orpaskenue TOT $aKT, 9TO, C OAHOUE CTOPOHHL,
JAMHUU KOHTEHHBE, a ¢ JPYTOH ~— ;KUBOTHHIE ONHON JMHUM OTTOPraloT TPAHCIIAHTAT
ONYXOAH RPYToil JHUHUH, M HA00OPOT; MEKAY HOPOIMM, MMEHHO HAa ITOH OCHOBE
1 60 coagano GoapimuucTso mepenix HP-aunnit. B nacroamee spemsa GyImecTByer
moro RP-aunuit mo moxycy H-2 (taba. 13.6). menno B mponecce CQ3TaHAA TAKUX
AuHMil GHUIM TIOJYyYeHbl MHOTOUYMCIeHHble WHTPa-H-2-pexoMGunanrts. Takum ofpa-
3oM, paboThl DO HOJYYEeHHIO U HCclIeAoBaHUuilo H-2-KOHTeHHBIX JHHUH BHECIH,
BEPOATHO, GOJbIIMII BKJIAjJ B BHIACHEHME TOHKOHl repermieckoit crpykryps MHC

Tabamua 13.6. HekoTophie rpynnH HePEeKOMOWHAHTHHX JMHHI, KOHMeHHHX 10 IOKycy H-2,
MMEIIX OAHHAKOBHI 6asoBuit remotun (mo HKaaitny [22]).

JInHitg, H3 KOTOpol mpo- JInHUA, U3 ROTOpOit Opo-
Tanno- sexonur Tamuo- MCXOMUT
JluHnal ;'Imzx JIuHual ;Imz:

St | e Tt | wne
A a A — B10.K k C57BL/10 | CBA
A.BY b A Brackyury || B40.AKM m C57BL/10 | AKR.M
A.D? d A.BY B10.D2 B10.P P C57BL/40 | P
A.CA f A Caracal B10.Q q C57BL/10 | DBA/1
AK? k ABY B10.BR B10.R r C57BL/10 | RII1
A.SW s A Swiss B10.S s C57BL/10 | A.SW
BALB/c d BALB/c BALB/c B10.PL u C57BL/A0 | PL/JI
BALB.B b BALB/c C57BL/10 C3H k C3H C3H
BALB.K k BALB/c C3H C3H.A a C3H A
B10 b C57BL/10 | C57BL/10 C3H.SW b C3H Swiss
B10.A a C37BL/10 | A C3H.B10 b C3H C57BL/10
B10.D2 d C57BL/10 | DBA/2 C3H.D d C3H DBA/2
B10.M f C57BL/10 | Outbred C3H.RIII r C3H RITI
B10.BR k C37BL/10 | C37BR

1 Coucon nabopatopuil, moaaepKUBaOIUAX KAKAYI0 M3 NuUHMiA, opusened B paGore [21].
2 JIunuA BrIBefleHa B J1aGopaTODHM aBTOpa.
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Mbimy, 49eM Jdobas gpyrag ocoGeHHOCTh MBIMUHON Mojeau. AHaIuM3 CO3JaHUA
KOHTeHHbIX 10 M HC M KOHreHHHX PeKOMOMHAHTHHIX JIHHAN MO3BOJACT OLEHUTEL KaK
OpeuMymecTBa, TaK M IPAHUIE UCIOJb30BAHNA TAKNX MKHBOTHEIX JUIA HMMYHOTEHe-
THYecKOTO aHanIu3a. i

Honrennrie pesmcTeHTHbIE JMHUA MOMKHO IIOJYYaTh € IMOMOIMIBI0 PAa3IUYHBIX
METOJ0B CeJIeKTMBHBIX CKpemuBaHud; oaHa u3 Hanbosee ynoOHBIX cXeM mpuBefeHa
Ha puc. 13.6. Haunnaa paGoty ¢ AByMsA MHOPeAHEIMU JIUHNAMM, HA3BAHHBIMHU YCJIOB-
HO A u B, nccneposarenr craBur cefe 3amavy MOJYYATh TAKYIO JHMHMIO, T'eHOM
KoTOpo# Gpla Obl MAEHTHYEH TeHOMY JMHMH A 10 BceM JOKycaM, KpoMe IJI1aBHOTO
JIOKyca TUcTOcOoBMecTUMOCTH, H-2; 3TOT NOKYyC NOJKeH OBITH yHacleNoBaH OT Ju-
puu B. I[Monyuennas nunus Gyper masBana A.B. B coorBeTcrsum ¢ unpmsepennoit
cxeMmoil (puc. 13.6) npe mHOGpennsle JMHUM BHa4ajJe CKPeMMUBAKT MJA HONYYCHUSH
rudpunos F;. Kak otMewaiioch paHee, MOXKHO I0JIaTaTh, YT0 00 JIMHUM TOMO3UTOTHH
mo BceM aytocoMHuM noKycaM. IlosroMy Bce JToKych moKoneHus F; pos:xupl GbiTh

.

*

bb

, |
|

[ TpaxcnnawTatet | i ]

KON ARKHH A
(3’/

Pmc. 13.6. Cxema moay-
9eHHEA KOHTeNHOH JRHRK
(A.B).

IIpencraBnena CHCTEeMa
HHTePKPOCCOB — GIKKPOC-
COB, B KOTOPOH cejeKIEA
00 reHaM THCTOCOBMeCTH-
MOCTH HPOH3BORHATCH IY-
TeM TPAHCILIAHTAMAA KOMKE
ITIOTOMCTBY Ka&KIOre HH-
TepPKpPOCCa H ITOCIeLyIome-
ro orfopa »KABOTHHIX, OT-
TOpPralomex TpaHCILIaHTAT
poaETenbCKO# AMHHEH A.
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reteposurotuMu  (ab). HupotHmx F; cxpemmBawT Meay coboii (mETEpKpOCC)
1 molydawT HoKoleHue F,. B sToM mokonemum pachpeneleHme aJijielieil Mo BceM
AyTOCOMHEIM JIOKYCaM B UJIeaJlbHOM CJydae COOTBETCTBYeT OMHOMHMHAJILHOMY paclpe-
aenenuwio. as drwbGoro BasToro Hayraja JoKyca oyKujaeMaf 9acTOTa JKHUBOTHHIX
renotuna bb cocraeizer 1/4. Mumam F, npusmpamT TpaHCHIAaHTaT KOKH HIH
omyxonu auauu A. H{uBoTHBIe, OTTOPTHYBMIUE TPAHCIVIAHTAT, XOTHA OH IO OJHOMY
JIOKYCY THCTOCOBMECTHMOCTH HOJDKHEL UMeTh resormn bb. OweBmiaHo, GOJIBIINHCTBO
HCHBOTHHIX 3TOT0 IOKOJEHUA OTTOPTHYT TPAaHCIJAHTAaT, TAK KaK JOKYCOB THCTO-
COBMECTUMOCTH O9eHb MHOTO. TeM He MeHee, ecau oTo6paTh TOAbKO JKUBOTHHIX,
Y KOTOpHX Ha0I0OAToch HMHTEHCHBHOE OTTOP/KEHME, MOMKHO ¢ YBepeHHOCTHK
CKa3aTh, 94TO TeM CAaMBHIM OpOBefleHa CeleKuus romo3uror bb mo aokycy H-2.

Ha cnepywmem sTame mpoBogfiT BO3BpPAaTHOE CKpemUBaHMe MBIMel: MulIned,
OTTOPTHYBIIMX TPAHCINIAHTAT OT JHMHUU A, CKPEI(MBAKOT C JKUBOTHHIMH JHUHHE A.
IlonyyeHHOE MOTOMCTBO BHOBB (y/er reTepo3uroTHO 0 MHTEPECYION{EMY Hac JOKYCY.
Jas Bcex OCTaJNbHHX JOKYCOB (He MOABEPralmEXCA CeNeKIMH) BepOATHOCTb
roMO3UTOTHOCTH (aa) GymeT paBHa BEPOATHOCTH TeTepo3nroTHocTH (ab) u cocra-
Bar 50%. OueBuaHo, uTo mpubausnreabHo 50% HecelreKTHpyeMoil reHeTHYeCKOMH
unpopManuyn B pe3yJbTaTe BO3BPATHOTO CKPEMMBAHUA peBepPTHUpYeT K MHOpeaHoH
auHan A. B moToMcTBe OT BO3BpAaTHOTO CKPemMABAHUA ONATb-TAKHM IMPOBOMAT MHTEP-
Kpocc, 9T00H MoayuuTh B moKoieHun F, oxEmaeMoe pacupefeleHde JIOKYCOB, IO
KoropuM BefietcA o16op. HusotuniM F, npusmsarT TkaHbp JuHum 4 m orbuparnTt
ocobeif, aKTMBHO OTTOprawmuXx tpaHcmiadTtar. IlpoueHt ocofeil, aKTHBHO OTTOP-
rauX TPAHCHJIAHTAT, B 3TOM HOKoJeHMHA 6yner MeHbIIe, YeM B OpegHAyI(eM.
O160p Takux MplImeil ABIAETCA CHSAYIOMMUM IHKIOM CeJIeKIHU TCoMo3uroT bb mo
aokycy H-2. OrTo6paHHHX IKMBOTHHIX IMOABEpPral0T BO3BPAaTHOMY CKpeIHBAHHIO
¢ JuHMel A; B pe3yJbTaTe CHOBA MOJYYalOT TeTepo3uroT ab Io JOKYyCY MM JOKYyCaM,
mo KOTOPHIM HpoBoautca ceiaexnua. OmHako Ha 3ToT pPa3 BepPOATHOCTb TOTO, 4TO
KaKoi-nu0o He HOJBePralmMuAiicA CeJeKIUH JI0KYyC OCTAHETCA B TeTepO3MrOTHOR
dopme, cHmKaerca mo 25%. i

JTanel MeIUHEHHOT0 CKPEMMBAHMA, MHTePKpocca ¥ oT6opa Muimei, oTTOp-
TalomMUX TPAHCIJIAHTATHl, HOCHEN0BATENbHO NOBTOPAIT. Ilocae 3aBeplieHnsa feBATA
LAKIOB MOJKHO OYKHMATh, 4TO CPEJH HOTOMKOB, IOJY4eHHHIX B pe3yabTaTe WHTep-
Kpocca, pacmielyieHne OyaeT HATH TOJHKO IO OJHOMY JIOKYCY THCTOCOBMECTHMOCTH,
TaK 4T0 TPAaHCIJAHTAT OyAeT OTTOPraThCA AumMb y 25% MOTOMKOB HMHTEPKDOCCA.
YauteBas, 94T0 B X0/l CeNeKIUun 0TOUPAayu INIIb ;KUBOTHEX ¢ MHTEHCHBHON peaKum-
eil 0TTODKeHNsA, IKCIEPUMEHTATOD MOKeT ¢ GOJBINOH YBEPEHHOCTBI I10JIATATh, YTO
ceJleKIIMA TpoBeieHa UMeHHOo mo JoKycy H-2. KpoMe Toro, BePoATHOCTDb, YTO KAKOH-
aubo Apyroi He IOABEPraBIIMICA CENEKIHH JOKYC OCTAJCA TETEePO3NTOTHHIM U He
PeBepTUPOBaJ B CTOPOHY TOMO3HMIOTHOTO TEHOTHNA aa, cHmxaerca no << 0,2%.
Hpyrumu ciosaMu, MOYKHO 03KEAATh, 9T0 6osiee 99,8% n0KycoB, Mo KOTOPHM 0T6OP
He IPOBOAMJICA, MASGHTHYHE COOTBETCTBYIIHAM JokycaM amuun A. 113 mocaegrero
HHTEepKpocca BHIOMPAIOT TOMO3MIOTHHIX CaMIa H CaMKy M M3 MX IIOTOMCTBA IyTeM
Ioc/le0BaTeIbHOT0 MHOPHIMHTA IMOJIYYar0T KOHI€HHYI Pe3uCTeHTHYw Juauo A.B.

Tenpl MIEKOMATAINX MEPENAOTCA, KaK U3BECTHO, B BU/E CUHEIVIEHHHX TPyNm
B XxpocoMomax. IloatoMy B peaysnbTaTe TaKoTo Ipolecca B reHaX, TeCHO CIEMIeHHBIX
€ JIOKycOM, IO KOTODOMY HPOBOJUTCH CeJeKIusA, Bcerla ocTaeTcA KaKoe-To KOJH-
gecTBO reHeTmuecKoil mudpopManuu bb. OmHako, Kax 6ymer moKasaHo gajee, Ipo-
HCXOIANMe HOPH MHTePKpOccaX PeKOMOMHAIINM MPHBOJAT K QUKCAUMM TeHOTHIA ad
- B JIOKycaX, pacHoJIOKeHHHX B To#l 3Ke Xxpomocome, uto u MHC (xpocomoma 17),
XOTA M HA HEKOTOPOM BapbUPYIOmMEM pacCTOAHMM oT JoKyca H-2. J{as mpakrm-
YeCKHMX IeJiell ;KUBOTHHX, NDOIIEAINMX II0 KPailHed MeDe [AeBATh IHMKJIOB TAKOIO
CeJeKTUBHOTO DAa3MHOKEeHWA, ONPHHATO CYHTATh KOHTEeHHHMH.
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Kax Bugro u3 taGn. 13.6, K HacToAmeMy BpeMeHM CO3JaHO M MOJJEPHHUBAETCA
MHOTO KOHTeHHHX numHuit H-2, monyyeHHnX Ha pasiIn4HON TeHeTHYECKOH OCHOBE.
B uenom HassaHuAa sTux JAuHAN cooreTcTByoT dopmyne A.B, rae amuua A paer
reHeTU9IeCKYI0 OCHOBY, a IuHuA B ABaserca BTopo# poauTenbckoil nunueil, aabrep-
HaTuBHbBA annenr H-2 KoTopoil BcTpamBaloT B reHorhn A. HoMeHKnaTypa annaenei
H-2 6ypner moppo0OHO mpepcraBiieHa Jajibime.

Ha nanHoM sTame MOCTAaTOYHO HOHATH, 4TO BCeM TMEPBOHAYAIBHO HOJYYEHHBIM
JMHUAM Mblme# OGN NaHH 0603Ha9eHUA B BU/E CTPOIHHIX OYKB, COOTBETCTBYIOMHX
KOHKPETHEIM coueTaHUAM alieldell ux renos MHC. 3tn o6GosHageHusa (CTpodYHBIe
OYKBBI) d9acTo HA3WBAKWT o6o3HaueHMAMHN ramiornma (rabia. 13.6). Haupumep,
aunuu C57BL/10 npucsoeno o6osnavenne rammoruna H-2°% a nunum DBA/2 — H-29,
Jlunmwo C57BL/10 coxpamerno Hasmsaror B10, a aunuw DBA/2 — D2. Taknm
obpasoM, xourenHas nuaua B10.D2 mpepcrasiaser coboit KP-nunuio ¢ GasoBriM
reHOTHIOM (TeHeTHdecKo# ocHoBoit) or aurnu C57BL/10 u MHC or aunnu DBA/2.
JTa NUHHMA WOYTH [0 BCeM MapaMeTpaM CXOBHAa ¢ KOHIeHHOU [JIA Hee JuHHei
C57BL/10, Ho oTamgaeTcs OT Hee o TeM CBOMCTBAM, KOTOPhle KOHTPOJIMPYIOTCHA
reHamm, cueniteHHuMu ¢ MHC. IlopoGHeiM ke obGpasoMm aumua C3H.B10 6Grixa
noaydena ckpemusanueM munuit C3H (H-2%) u C57BL/1O (H-2%).

Hassauuwe KP-1nnuit saovaer B cebsa takie B cKoOKax mocie OYKB JOIMOJHN-
TenbHEe 0003HaYeHus — TaKkue, Hanpumep, Kak (18M), moasonswmue paznauvatb
pPasHbie KOHIeHHbIe JUHUN, DOJYyYeHHbE OT OMHAKOBEIX cKpemusanuil. [lockonsky
ObLI10 C03/1aHO MHOTO KOHT'€HHHX JuHME, B 6a30BHA IeHOTHI KOTOPHIX BKJIIOYUINCH
pPa3ivdYHbIe JOKYChHl TMCTOCOBMECTHMOCTHU, NoMuMmo H-2, stu nudpsl gacto Mcnoiasb-
3yr0T, 4To0Bl OTAMYATH IPYT OT ApPyra pasHbie duHuM. Opgdako B GoXbmmMHCTBE
clydaes AJA onucanus M HC-xonrenso#i AuHuM He 00A3aTeIbHO MCHOJIB30BATH
cyddurc. Tax B10.D2 apaserca obmenpunsteiM obosHauyeHneMm H-2-KoHIeHHOW
auHuM, moaydyeHHodt u3 ammui C57BL/10 m DBA/2.

13.3.2. Pexomfunauum B npegexax aoxyca MHC

Kak Buano u3 puc. 13.6, molyyeHue Kaj<goro ImOCJEAYIONEro MOKOJEHHA 110
NpuUBeleHHOH cXxeMe BKJIYaeT B ce0s CKpemMBaHue TeTepO3UroT mo JoKycy H-2.
Ilpu pa3sMHO;KeHMM TeTepPO3HTOT Bcerja MOKeT ITPOM3OHTH peKOMOMHAIMA MeXIY
ayrocoMaMu u B Meiosze. B mpouecce cosfanuA KOHTeHHOH TUHMHM TaKue pexoMObii-
HAUMMX MOTYT yMEHbLIIMThL KOJH4ecTBO BHOocuMo# ¢ H-2 remerndeckoit mudopmanmu,
ClUelJIeHHOH ¢ 3TuM JoKycoM. IlostoMy, wem GoJibImie BO3BPATHBIX CKPemMBaHmMi
(69KKpOCCOB) MPOBEAEHO NIPM MOJYyYeHMH KOHTEHHOH JHHHMM, TeM OuIKe K JOKYCY
H-2 6ynyr mpusnerath TpasAubl, 3a IIpefeaMy KOTOPHX XPOMOCOMa peBePTHPOBA.IA
B HY)XHOM HaOpaBJEHHH, T. €. B CTOPOHY TOH JIMHHMM, M3 KOTOPOH DIPOHUCXONIT
6asosniil reHorrn, OnHako M HC caM no cebe coCTONT U3 MHOKeCTBa TeHOB, M MO3TO-
My IIDHM TAaKHX CKPEMUBAHHUAX MOTYT TaKyKe BO3HMKAaTh PeKOMOMHAU MM B Opefesax
noryca H-2. iMenno GiarosapsA BHABIEHHUIO X XapPaKTePUCTHKE TAKUX PeKOMOuUHaH-
ToB Oblsla co3flaHa Kapra cuemineHus H-2. PaccmorpuMm rtemeps, KaKuM ob6pasom
OCYMECTBJAETCA BHABJIEHNe TAKAX PeKOMOMHAHTOB M MX HCUOJb30BAHUE IIPY aHAJU3e
TOHKOM TIeHeTHYecKOoH CTPYKTYDhl JoKyca H-2.

1A BhIABJeHUMA pexkoMOMHAUUM HeoOXOQUMO MPOAHAIM3UPOBATH IOTOMCTBO
MHTEPKpOCca MM GIKKpOCCa, YIMTHBAA CPa3y HeCKOJBKO XapakrepHsx aaa MHC
mapamerpos. Jlejqo B TOM, 4T0 YJI0BHTh (AaKT PeKOMOMHAIMM MOXKHO JUIDbL B TOM
caydae, ecJM coYeTAHMEe KaKuX-TuOo ABYyX mapaMeTpPoB HPOABJIAETCA B IIOTOMCTBE
unage, yeM y pofauteneii. Tak, B npouecce cosgagus HP-muamu A.B (06o3nagenns
yCI0BHbIE) MOXeT, HalpuMep, IPOM30iTH peKoMGuHauMsA, IOKa3aHHas Ha puc. 13.7.
IIpennoso;xuM, 9TO HOTOMCTBO AHAIM3UPYIOT IO TAKMM CBOACTBaM, KaK a) dHePIHIHOe
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Prc. 13.7. Nosasrneaue mATpa-MHC-pekoMOu- =3 popmreneil npueela K BO3HIKHOBEHHIO
RallHH B Iponecce CO3AaAMA KOATEHHOM JHHNK. HOBOTO, PeKOMOUHAHTHOIO TAILIOTHIA Y Of{HOTO
Pexom6urauua Mexay H-2¢ y H-20 y omHOTO - H3 IIOTOMKOB.

OTTOPKeHMe TPAaHCIIAaHTATa KoM JuHUE A (T. e. reHoTun bb JoKyca rucrocosme-
cTEMOCcTH) U 6) 9Kcmpeccus Ha JuMEOLKMTAX OPOAYKTOB TeHOB @ Uiu b, BrABIAeMad
B KOMILTEMEHT33aBHCHUMOM I[MTOTOKCHAYeCKOM Tecte. lIpm 3ToM A7l onpepeleHuA
nponykToB bb mcooanayroTcs chiBopoTkm A-anti-B M s ompepeneHua mpogyKToB
aa — ceiBOpoTKN B-antn-A.

Rax nmokasano na puc. 13.7, B pesyantate pexoMOMHAaIMKM B mpefesax JoKyca
H-2 Mosxet moayuurhca 0cobb, THINPYeMasd Kak bb Mo TecTy TPaHCIUIAHTAIIUU KOKH
(BUnY Hanmuna ¢parMenTa KoMmieKca H-2, oTBeTCTBEHHOTO 33 OTTOP}KEHHE TPaHC-
O7aHTaTa), HO B TO ’Ke BpPeMA THNHpPyeMad CcepoJOrHiecKH KaK ab (IOCKOJLKY
KJIeTKM 3Toil 0c00M pearMpylT KaK ¢ CHIBOPOTKO# A-aHTu-B, Tak ¥ ¢ chBOpoTKoit
B-antn-A). Ogesnano, TaKkoe ;KMBOTHOE He YOOBIeTBOpAeT TpeGOBaHMAM, mpembAB-
JfIeMHM K KOHTeHHO TWHUN, M ero He CJeAyeT UCHOJb30BATh Najlee NPH BHBeICHHH
TaKoi JuHuu. OOHAKO HMEHHO 3TO KMBOTHOE IPeNI0IO0KUTe]bHO-ABIAECTCA PEKOM-
OMAAaHTOM, M B pe3yJbTaTe BO3BPATHHIX CKpemMBaHUA (63KKPOCOB) ¢ JMHUEA A oHO
MOKeT JaTh HayajJo KOHIeHHOW peKoMOWHAHTHOH JIMHMM, KoTopas Oyner HasBaHa
A.B(1R). Jluuua, DoiydeHHasm ¢ MCOONB30BAHMEM CJEAYIOMEro BHIABIEHHOTO
pexoMOuHanTa, moayunt HassaHue A.B(2R). TakuMm nyTeM MOKHO BRIBECTH cepui>
KOHTEHHBIX JUHNH, KakaaA u3 KOTOPHX 6yAer OTINYaTHCA OT «OCHOBHOM» JMHMM A
mo nokycy MHC. Jlunum GyAyT TaKKe pasnu4aTbhcsd MEXAY co00d, MOCKOIBKY
pexoMbuHauyu B nmpefeidax MHC Moryr mpoucXoguTh B Pa3JMYHBIX TOYKAX BTOTO
JOKyca.

K cuacteio, ucciegoBaTes M, 3aHMMAaBIIMecsH TeHeTHMKORX MBIIIHM, IpefcTaBIAIE
cefe BO3MOKHOCTh TAKMX pPEeKOMOMHAIMH N He BHODaKOBHBAJIM PeKOMOHMHAHTOB,
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MOJyYaBIMUXCA NpU co3naHnu H-2-koHreHHbIX nuHui. B pesyaprate B Hacroamee
BPeMs MMeeTCHA cepus PeKoMOMHAHTHRIX Jumuit Memay numusmu C57BL/10 (H-2°)
n A/WySn (H-2°). 31y ceputo moayuun Crumndamur (Stimpfling) npu cosparun
KP-nnenu B10.A; anann3 peKoMGMHAHTOB mpuHec GoAbINYI0 WHPOPMALHMIO O TOH-
Koii reHeTHuecKoi cTtpyKType dokyca H-2 [23]. Tak, amunm B10.A(2R) u B10.A(4R)
OBIIH MCIOIL30BaHbl MJIST KaPTHPOBAHUA PAJa TeHOB UMMYHHOTO OTBeTa B Ipeflelax

Nnsna OB03HauEHUE
rannotuna H-2 MHC
X A B J £ c s o

B10 b ]
810-A a [ 1
BI10-A (2R} n2 ( __ e
B10.A (3R) 4 I ]
10a T —
B10-A (SR} is I ]
810-A (18R] s =

Prc. 13.8. HexoropHe peKoMONHAHTHHE JH-
Ban B10.A, nonydeHHue NpR BuBedeHAH KOH-
regHoit nmHEE B10.A [23].

MHC, a skcnepuMentn ¢ auauamun B10.A(BR) » B10.A(5R) nmospoauian BHABUTH
obaacts I-J. Pasnoo6pasue uHTpa-H-2-peKoMOMHAHTOB Ha IDMMepe KOHTEHHHIX
pekoMbuHaHTHHX auHu# B10.A orpaxeno ma puc. 13.8. B rabn. 13.7 mpupenenu
NaHHbIE 0 MHOTMX IMHPOKO HCIONH3yeMbIX KOHIEHHHX PEKOMOMHAHTHHX JTHHUIX
M YKa3aHH W3BeCTHHE WJIN DOpeAIloJaraeMie y4YacTKuH peKoMmOunamuu. Yrtobm
HOHATH TEPMHMHOJOIHIO, MCHOJBL3YEMYI0 B 3Toll Tabnuue 1A 0603HaYeHUA DEKOM-
OMHAHTHHX TAIIOTHIOB, HeoOXO0AUMO O3HAKOMHUTLCA CO CJHCAYIOmMHM pasfje-
JIoM HacTosmed riaapel, rae Kapra JoKyca H-2 paccmarpuBaerca Ooyiee pge-
TanbHO.

Konrenntie TAHUN TOQEPKUBAIOT, KaK INPABUIO, IOCIE0BATENLHEM WHODH-
nurroM. Hak clemyer M3 cKa3aHHOTO B Hayalle HACTOSAMEM TJIaBh, 9TH JMHHM LOM-
BEePKEHBl TaAKOMY jXe TeHeTH4ecKoMy [peidy, Kak m Jawbbie Apyrue cyGIuHHA
uHOpenubix Mpimeit. Tak, xora ucxogHo aunum B10 u B10.A pasnmuanucs ToabKo
mo nokycy MHC, B 6a3oBoM renotule o0enx JTMHUN HAKOMUIOCH U PUKCHPOBAIOCH
MHOKecTBO MYTalMil, TAK YTO 3TH JUHUM Y)Ke OTIMYAITCA He TOoJbKO mo H-2, Ho
u no GazoBoMy renotumy. Bo u3be)xanuwe Biamsnma [pedida reHoB M3 (a30BOro
reHOTHIIA Ha Pe3yJbTaThl 3KCOEPAMEHTOB HeKoroDse NabopaTopum BpeMs OT Bpe-
MEHM CKpemWBAIT KOHTEHHHIX >KMBOTHHIX C PpoAuTedbCcKo#d aunuell (63KKpOCCH)
u Meay coboil (MHTEepKpOCCH) M M3 IOTOMCTBA HMHTEDPKPOCCOB BHOBBH OTOHMPAlOT
ocobell, roMO3UTOTHHIX To JIoKycy H-2 musa nanpnedmero wH6pununra. B xomxonun
2BTOPA 3TUX CTPOK TaKUe CKpeUIMBAHUA HPOBOAAT Yepe3 Kaxsie 6—10 mokonenwmii.
Jdta mnpouenypa He npemorBpamaer Apedida or mcxogHoro 6a3oBOTO rEHOTHIA, HO
03BOJsIeT HOMJIEP’KUBATH B Ipeflelax KOHKPEeTHOH KOJOHMHM HOCTOAHHBIA Habop
©aszoBo#l wmHpopMalMM y Bcex BapPHAaHTOB, KOHTeHHHX 1o 6a30BOMy TeHO-
THITY.
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Ta6anua 13.7. KoAreAnne peKoMOMHAHTHHE TaONOTHOH

Haauune
Yuactor | Tappormmm | OO0sHa- RONONHUTENb- | 1iypyy, uMelomne peKOMOu~
pﬁ‘;‘l’&a’“ poruTenefl ra‘l"l?lig::na KABJECSD E‘ﬁﬁ%ﬁ,‘{‘g;‘g HAHTHHRHA TAnJIOTHIL
yuacTtka?
K-A b/m bql blk kB k k k k g Ja B10.MBR, A.MBR
ar? arl aif.t ff f fq Ia LG/Cke, B10.LG
q/a yl glk k k k d d d la B10.AQR
s/al t1 s\k k kEk kkd Jla A.TL, B10.TL
A-B a/b hd k klb b b bbb Her B10.A(4R)
d/b g2 d dlb b bbb b b Her D2GD, B10.GD
B-J bla i5 bbblkkddd Na B10.A(5R)
J-E b/a i3 bbboblkddd| Ia B10.A(3R)
s/tl t3 s s s slk k kd Ja B10.HTT
E-C ?k/2d a k kk k kijd d d Her A, B10.A
C-S d/k ol ddddddik k Her C3H.OL, B10.0L
s/d t5 s s s s s s|d d Her BSVS, B10.BSVS
§-D b/a i b bbbbdbb bld Her HTI, B40.HTI
b/a i18 bbbbbbbld Her B10.A(18R)
b/yl bbbbbdbbd bid Her B10.YBR
b/k bbbbbdbbdbblk Her C3H.KBR
d/b q dddddddjb Her HTG, B10.HTG
d/k 02 dddddddlk Hert C3H.OH, B10.0H
1/e2 ap2 ffrffrfffiad Her A.TFR2
a/b h k kE kk kddlb Ila HTH
a/b hi, 2 |k k k k k d d|b Jla B10.A(1R), B10.A(2R)
K?/q? m k k kE kEk k Ekig Her AKR.M, B10.AKM
q/a ye 9 9 qq94q9 9 qld Her B10.T(6R)
t1/b atl s kk kk k Ek|b Jda A.TBR1
s/a t2 s ss s s s s|d Her A.TH, B10.5(7R)
t1/f anl |s k k k k k k|f| Ja A.TFR1
s/bql sq3 s s s s s s s|gq Her B10.SQR

1 3HAKOM BONIPOCAa OTMEYEHK! MPeRIIoJaraeMble ranJoTHOR .

2 OTMeTHM, YTO MHOTHe PEeKOMOMHAHTH BKIMIOYAIOT B Ce6A 1o KpaftHel Mepe OGMH TrAaniloTum, YiKe comep-
WAMUA U3BECTHYIO MJIIN IIpexnojlaraeMyio peKoMOuHaumio. TaKue ranfIoTHIN OTMEeYeHb! cloBoM «Jda», u B Tab-
Mmue npuBeReH TOJbKO peKOMOGUMHAHTHBIA KHTepBAaJ, COOTBETCTBYIOIMR Haubollee nmo3gHeRt peKOMOGMHALKK
B UCTOPMM ranioTumna.

13.4 Komnaerxe H-2

13.4.1. T'eseTndeckan KapTa Kommiexca H-2

Hak romopmnocr B mpenuaymeM pasfielle, BO3HWKHOBeHHMe MHOTOUHCJIEHHBIX
pexoMOunanuil (OpoMcIeANINX B pe3ybTaTe CIeNUAJbHHX CKPemMUBAHUA ¥ cayvaii-
H0) UPA CO3MAHUM KOHTeHHEIX JMHUN NO3BOJMIO OUPefelduTh JHHeHHYI0 mociemo-
BaTeNLHOCTH, TEHOB, OTBETCTBEHHHIX 3a MeJNHH DpAQX cBOHCTB, ¢BA3aHHEX ¢ MHC
mpmm. Hpome Toro, Hago orMeTMTH, 9TO UCHOJL30BaHME KOHTEHHBIX PeKOMOMHAHT-
HHX JUHUHA (B KOTOPHX PeKoMOMHAHTHEE BAPHUAHTH COXPAHAIOTCA B F'OMO3MTOTHOM
fopMe) mo3Boager OHCTPO HAXOOUTH COOTBETCTBME Me)KAy BHOBb OTKPHIBaeMEIMM
csofictBamu M HC w ompeneseHHHEMH y4acTKAMU Ha JHHEHHOM TeHETHYeCKOM BeK-
Tope. JIuHeHYI0 HoCIeN0BaTeAHLHOCTh TAKUX YIaCTKOB YacTO Ha3HBAOT Kaproit H-2.
CoBpeMennbie mpencrasieHusa o Kapre H-2 u cBA3HM 3TOTrO JOKYyCa ¢ APYrdMu Map-
KePHRIMH JOKycaM®M XpoMocoMH 17 oTpaskeHH B BuMjae nmarpaMmel Ha puc. 13.9.



28 . H. Cake

T tr H2? Tia tht
& 3 3 1 | 1
2 ! 7 ! 7 A NYS T 8 v
0.5
OsnacTn: .ﬂ B I . s 4 \,
I~ < T 1
TNonyew: s, Sip D LR

(Cys)osnacta: A [ 8 . J , E . c
Nokycei: Ir-1A " Ir-18 Tlo-4QaT) '1A-3(laB) T Ir-IC
Ig-1(l1a8) Ea ?la (IaT)
Aax
Ap
EB
MLRg

Puc. 13.9. Jlumeiinaa xapra xommnnekca [71-2
(xpoaocorza 17).

Hacrosmuit pasges nocBAmen JeTaJbHOMY OOMCAHUIO Pa3HooHPa3HbIX KOMIIOHEHTOB
3T0# KapTol. BHawaie, ogHaKo, cliefyeT 03HAaKOMUTBLCA C HOMEHKJIATYypoi, obuie-
NpMHATO#A [OJA omucaHuAa KomuoHeHToB MHC wMbumu.

13.4.1.1. Tepmuroaozus

~ Rak oTmewasoch B Hagase 3Toii riiaBbl, TeHeTHYECKaA HOMEHKIATypa, UCIOIb-
3yeMas JJIA onucaHusA KoMnoHeHToB M HC, N0BO/IEHO 3aIyTaHA. ¥ CIO/KHEHHOCTh —
HeoTheMJIeMad 0co6eRHOCTh NW60# cucTeMpl 0603HadYeHUE HoAMMOPPHBIX BADMAHTOB
MHOTOYHMCJIEHHBIX TECHO CIEeIJIeHHLIX JOKYCOB, 0co0eHHO ecu 3Ta CHCTeMa NOJDKHA
TaK)Ke YYHTHIBATb MHOMKECTBO CEPOJIOTHYECKMX IEePeKDEecTHBX peaKuuil MekIy
OPOoAYKTaMH 3THX JoKycoB. TeM He MeHee MHOTO HmyTaHMILI B HoMeHKaatype H-2
BO3HUMKIO ucTOpUieckn. HampuMep, ucmosib30BaHue OJUHAKOBH X OYKB 1A 0003HA-
9eHUA JOKYCOB M aJjulelelt >Tux JokycoB (K*) m, HecoMHeHHO, HeyBA3KH HOMEH-
RIaTypsl OYLYT YCTpaHeHsl BIOCTENCTBUY NP co3naHuu Gojlee IpUeMIeMOTo BapHaH-
ta. Iloka 3Toro He NPOM30MmMIJIO, HEOOXOOMMO O3HAKOMUTHCA C HOMEHKIATypo#,
HCIOJIb3yeMOil B HacTOAMee BPeMs.

13.4.1.2. O6aacmu

Y9acToK XpoMOCOMbI, KOTO Pbiif MO?KHO 0N peleINTh H0 peKOMOUMHAMAM, leMapKH-
pylomuM ¢ 06eux CTOPOH ero rpaHuIlbl, HasmBaercs obaacmuio. lloHATHO, YTO 3TO
ompefeneHue cyrybo ommcateldpHoe M Hecer Majo uudopMalUH O OpUpoJe TeHOB,
3aKJWYeHHKX B rpaHullel ob6mactu. liA onucanmsa HoBo# obdactu Heo6XoguMo
HMeTh CBeleHMA O HOBOM peKoMOMHaHTe, y KOTOpPOTO OPOM3OHLIO pacmemneHue
paHee N3BeCTHOM 00JaCTH, COOTBETCTBYIONMEE JMHeHHON reHerudeckod Kapre. Tak,
B TeuyeHUe MHOTMX JieT Ha OCHOBAHMM BCeX MMeBInMxcA HaHHeX o MHC pexomGu-
nanthi B10.A(BR) u B10.A(BR) cumranuce renetmyecknm mmeHtmanbiMu. Oxasa-
JIOCh, OOHAKO, 94TO aHTUTEJa, HOJYyYeHHbIe B Pe3yJbTaTe PEelUIPOKHHX MMMYHU3a-
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nmi Me;RNy dTUMH JIMHUAMM, Pearupylor ¢ cynpeccopubiMu T-kaerkamu [24]. [losto-
My OblI0 TOCTYNMPOBAHO, YTO 3TH JUHMM HMEIOT Da3HBe CAalTe peKoMOWHAaIuu,
H Y9aCTOK XPOMOCOMEI, IO KOTOPOMY OHHU pasindaloTcs, MoJydusa HasBauue [-J
(puc. 13.8).

Yerwpe ocuosuile obnactu Kommaekca -2 (puc. 13.9), oGosHavaemnie K, 7,
S u D, pacnosoxkensl B JIMHeHHO# MocIeNoBaTebHOCTH IO OTHOIIEHMIO K IEHTPO-
Mepe xpocomoMil 17. Panpime mpeamosaranu, 4ro peKoMOMHanuy B mpepeiax obia-
cru [ pasmensior TeHH CXOJHOU IPMPOAR!, IO3TOMY o0aacTH, onpeneiseMble TaKUMH
peKOMOHHAIIMAMM, UHOrAAa Ha3sBanu «cybobmacteio»y unm  yuactkom. Ceromus
3Ta TOYKa 3PeHMA OpeicTaBiserci omubouHo#, M, BHAMMO, IpaBHiIbHee Oyner
rOBOPUTH, 9TO K HACTOAMEMY BpeMeHM B KoMmiuekce H-2 ompepneneHo BoceMb obia-
creit K, A, B, J, E, C, S, D, nasa xaxno#t 13 KOTOpX MMeeTCA X0TA OH OOUH BapH-
anT peKOMOMHALNH, OTAeNAIIUE ero JeByl0 M MPaByl IPAaHMIB OT DpUJerKamux
obnacre#i. TeM He MeHee B JiMTepaType eme 9acTO MOYKHO BCTPeTHTh TePMUHH [-A4,
I-B u r. 0., obosgagaromue obnactm A, B, J, E u C xaxk yuactku obaacru .

13.4.1.3. Aaseau

Coeunduka MeToq0B, UCHOJB3YEMEIX IS uU3yueHus cBoiictB MHC wn onpene-
nenud ero obmacreit, rpedyer, uTo6u reHn 3TUX ofiacTed OPUCYTCTBOBAIM B WCCIe-
nyeMoit monynsAuuu B alprepHatuBHbIX dopmax. Hiaccuweckas remetvka HaswiBaeT
TaKWe ajJbrepHaTUBHbe GopMbel reHoB anneasMu. Hcciaenosartenu reHerukn MHC
BHAYaJe He IpefcTaBIAJM cebe, CKOJBKO I'eHOB BKJIOYaeT B cefA 9TOT KOMILIEKC;
HaJ0 OTMETHTH, YTO TOYHOTO OTBETA HA 3TOT Boupoc Het o cux mop. Iloaromy annenn
resoB M HC BHadale accOIMMpPOBAJM C MEPBHMU MHODeNHHIMH JUHUAMM M 0603Ha-
ganu crpouHAsiMu OykBamu. Hampumep, munmm A 6o naHo annenbnoe ofo3Ha-
venne H-2¢, nuanu C57BL — o6osnavenve H-2° w 1. 1. B Taba. 13.8 npusopurcs
CIUCOK HepeKOMOMHAHTHBIX ramiorunos H-2 (cM. fajee) U COOTBETCTBYIOMUX JUHMMK
Mmumeii. JlJIA TaKuX JIMHAA HCIONB3YIOT OHO M TO ’Ke 0003HAYEeHUe aJljleld TPH
omucanmu Kak Bcero MHC B uenoM, Tak ¥ KamOod o6JacTv MIM Ka)kIOTo reHa.

Tabnarua 13.8. Tannotunn H-2 HE3aBUCEMOTO IPOECXOMKACHHESA
M Hecymme UX nEREE [21]

Tannotun JInHun

b A.BY, AKR.B6, BALB.B10, C3H.B10/Sf, C3H.SW, C57BL/6, C57BL/10Sn, C57L,
D1.LP, D2.B6, ST/a, 129, LP/J

d BALB/cBy, BALB/cJ, B6.C-H-24, B10.D2, C3H.D, C57BL/Ks, DBA/2], D1.C,
LG/J, NZB, YBL/Rr, YBR/Wi

f A.CA, B10M, RFM/Un

j BALB.1, C3H.JK, 1/St )

k AKR, BALB.AKR, BALB.K, BRVR, B6.C3H, B10.BR, B10.CBA, B10.K/Sf,
CBA/CaJ, CE,C3H/An, C3H/Bi, C3H/DiSn, C3H/He, C3H/St, C3H.T, C3HA,
C57BL/6-H-2k, C57BR/a, C57BR/cd, C58, D1.ST, MA/J, ST/bJ, 1M1

P BDP/J, B10.CNB, B10.NB, B10.P, C3H.NB, P/Sn

q g&)ﬁ?}/?ﬁ B10.G, B10.Q, C.St, CBA/Rij, C3H/HeNRe, C3H.Q, DBA/1, STOLI,

r B40.RITI(71NS), CR/Sf, C3H.RIII, LP.RIiI, RIII/], RIII/Wy

s A.SW, B10.ASW, B{0.S, TN

u B10.PL, PL/J

v B10.SM, SM/J

z NZwW
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B cnywae pekoMOMHAHTHHX TaIUIOTHIOB IPHHATO OTHEILHO 0603HA4aTh aljdelm
obnacreil KoMmmiaexkca H-2 nam reHos, BXogsumX B 3TH o6aactu, B COOTBETCTBHH
C TPOMCXOKJeHNeM (M3BECTHRIM WM MPENIOJOKUTEILHBIM) 3TUX 061acTeil oT ogHOR
H3 MCXOMHHX (pOANTENbCKMX) MHOPENHHX JHHAN (IpuMep 0003HAYEHUA aJLJIeNbEBIX
papuaHToB obaacrteit nmpusegexn B TabGa. 13.7). ’

13.4.1.4. I'anaomun

CoBOKYIHOCTDL BCeX ajJelell MHIUBUAYAIbHHX CIEINIeHHKIX o6aacteil, Haciae-
IyeMbIX B OfHO! XpomocoMe, HasnBaercs zan.somunox. Hampumep, ranaorun H-2
omHO# U3 mepBHX UHOpenHeIx nuHui, duHum C57BL/6 (H-2°), mo ompenenennuio
coflepskuT aniennr b Bo Bcex ofaactax H-2 (KPAPBYJPE®C®S®DP). C ppyroit
CTOPOHH, peKoMOUHaHTHble ramilotTnnsl H-2 BRI4YawT B ceba coderaHusa obia-
creif, MMEIONUX HEOJUHAKOBBIE allleJbHHe 0003HAYeHUS B CBA3M C HMX HPOHUCXOMK-
neHneM (M3BECTHOrO WIM HPERIOJOKHUTEIBHOT0) OT Pa3HHIX MCXONHHX Jupuit. Ha-
npumep, Junmu A.TL (KA*B*J*E*C*S*D?) nonywuna o6nacte K or ramlotmma
H-2%, o6bnacts D — ot H-2%, a mpoMemxytounsie ob6iactu — or H-2*. B mponecce
cO3JaHNA 3TOM JMHAN OPOM3OINJM JiBe He3aBUCHMHe peKoMOmHaumu. Ilockoanky
MOJYYeHHH ! TaIIOTHO B LeJoM ToKe 0003HAYAIT CTPOYHOH OYKBOil, Bo3HMKaeT
HeKOTopasl NyTaHuIa. EciayM naHHHN ranoTun MMeeT He3aBHCHMOe IPOUCXOKIeHHe
U He BKJIW4Yaer B ce6A peKoMOMHanuM KaKMx-IU00 ABYX JAPYTHX TAIOTHIOB, TO
KaK BecCh aINIOTUI, TaK ¥ aJiean ero obiaacreit 0603Haq9aroT ofHOM u To#l e GykBoi
(kak B caywae ranmnoruma H-2%). OmHaKo, eciM codeTaHMe ajieieit B oTHeTBHEIX
00MacTAX BKIwYaeT B ce0A M3BECTHYIO WJIN MPENIIOJIaTaeMyI0 PeKOMOMHAIMIO MeKLY
Pa3IM9YHBIMU TAIIOTHIIAMM, TAaKaA HOBafg KoMOMHamuA (T. €. raliIoTHMI) HoJydaer
HOBoe o0o3HaweHme. Bravane n1s 0603HavYeHHA ramJoTHOOB MCHOJB30BAJH CTPOY-
Aole OykBm (Rampumep, ramaormun H-2°, H-2¢, H-2R; cm. taba. 13.6—13.8).
IHockonnKy Gyks andaBuTa OKA3aM0Ch HEJOCTATOMHO IJIA ONMUCAHMA BCEX BO3MOMK-
HHIX pPeKOMOMHAaHTHBIX TAMJIOTUIOB, HEKOTOPHE HeJaBHO IOJYYeHHHE peKoMOMHAH-
THHe BAPMAHTH MOAYYMJIM COCTaBHEIe Ha3BaHUA, Takue, Kak H-2°P2 y H-2%1 [lo
obmeil nieToBopeRHOCTH GyKBa (WM cOCTaBHOe HA3BaHMe) TamjoTuna Beifupaercs
TOJAbKO B COOTBeTCTBMHM ¢ alledsaMmu obinacreit K m D. HoBhiM peKoMOMHaHTHBHIM
ramjoTUOaM, MMelOMEM Takme ke ajjaeam B obiaactax K um D, B cooTBeTcTBMHE
€ XPOHOJIOTHYecKO# TOCIeN0BaTeIbHOCThIO HX JI0ABJICHAA MIPUCBAMBAKIOT MOPANKOBHE
HOMepa, KOTOpHe HHINyT Nociae coueraHusa Oyks. Tak, rammorunu auwaumid A.TL
v A.TH, ugernrnunnix no ceouM ob6iaactaM K n D n pa3sangarouiuxca Mo HeHTpaJlbHRM
obaactaM, obosmavaroTcs coorBeTcTBeHHo H-2'' m H-2'2, XoTa HamucaHMe TaIlIo-
tuma auann A B popme K°A®B*I°E*(C2S°D® He Gyner HapyileHHeM OPAaBWI, HANA-
cannme ero B Buge KPARBRI*E*CISID? naer Goiapme MHPOPMAIMA O MPOMCXOMKIE-
HUA 3TOTO TAIJIOTAIIA M ero cBA3m ¢ ramiorunamu H-2% m H-29.

13.4.1.5. Jloryce

TepMuEH a0Kyc ABAAETCHA, NO-BHAMMOMY, HaMMeHee OIpe[esieHHEIM M BOJIBHO
HCIOAb3yeMELIM IOHATHEM B HOMEeHKJIaType ramiaotuna H-2; teM He MeHee OH oIWH
U3 caMuX ofmeynorpeOuTtenbHEXx. B cTporoM cMsic/ie TeHeTHYeCKMH JOKYyc — 3TO
OJIMH TeH, OTBeTCTBEHHHH 3a cuHTe3 ofgHOTO OelKa ¥ OTJedseMuil peKoMOwHanuei
OT cocegHUX redos. Ha mpakTeke, 0ZHAKO, TEPMUH UCHOJb3yerTcs a8 0603HaYeHAA
caMplX pasIUYHbBIX OOGBEKTOB, HAYMHAA € eJNMHUYHEIX YYacTKOB KAapPTHMPOBaHHA



13. Taasnnii xomnaeke zucmocosamecmumocmu B1

B IpeflefiaX U3BECTHOH 06aacTH BILUIOTH 10 KoMmiaekca H-2 B nenom. Jlokycam mpu-
CBaUBAJM HA3BAHMA HA OCHOBAHMM (PYHKIMOHAJNBHHIX CBOHACTB, UAEHTUPUKAIMA
KOHKPETHLIX XUMWYECKMX MPOAYKTOB MJM CEPOJOTUY4ecKOro KapTUPOBAHUA Ipej-
nmoJaraeMuX OPOAYKTOB.

Kax mokasano ma puc. 13.9, B mpenenax ofnactTm A ObJIO 0XapaKTepU30BaHO
MHOTO JOKYcOB. 9T0 JoKyc Ir pasnooOpasHeIXx OYHKIUOHAIBHO OIpeesAeMBIX
revos Ir, nokyc [a-1 MHOKeCTBa BBIABJIAEMEIX H3a DOBEPXHOCTU KIETOK CepoJioru-
gecknx croenuuuHocteit la, a Tak:e JOKycH, ompeeiasieMsle Mo GUOXUMHUIECKH
HIeHTUQUIMPOBAHHEIM MoleKyiaM KieTogHoll moBepxHoctH. OcraeTcs HeSCHBIM,
ABIAIOTCA JIM BCe 3TH CBOMCTBA QYHKIMAMA OJHMX M TeX Ke OPOAYKTOB, KOJUPO-
BaHHHX B reHax oluactu A. Eciu ato Tak, To Haiuausa B obixactn A Tpex I'eHOB
6u0 611 BOOJIHE MOCTATOYHO, 9TOOB 00BACHHUTHE CBOHCTBA BCeX H3BECTHHIX BITOM
obnactu soxycos. C npyro#f ¢cTOpoHEI, eClIW 3TH CBOHCTBAa He ABIAKTCA QyHKIAeH
OPONYKTOB OTHUX U TeX jKe FeHOB, B mpefeiax 3T1olt o6aacTH ciegoBato 6b» HCKATh
MHOTOYMCJIeHHEIE «MCTUHHEIE» Hokychl. Hak mokasaHo fganee B HacToAmed KHUTe
(1. 16), ecTh ocHOBaHHA AYMAaTh, 9T0 OYHKIUA reHoB /r peanm3yeTcA aHTHIEeHa-
mu la, ogHaKo 70 cEX Hmop He yAaJoch yOeqUTEIHHO NOKa3aTh, 9To B 3T0# obiaacTu
He COAepaTCA [pPYTHe TeHEl.

IIpunaTo cuuTaTh, 9TO B Kamao#d obaacTu mMeeTcA IO MeHbINed Mepe OIUH
JOKyC, XOTA TEOpPeTUIeCKH BO3MOKHA pPEKOMOMHAIMA BHYTPM TeHa, CO3[AlODIask
$YHKIMOHANbHEIE U3MEHEHMA, KOTOPHIe MOTYT OHTH UHTEPIPETUPOBAHK KAK pe3yib-
TAT JIEATEJILHOCTU pa3HHIX (pasmenbubix) reHoB. HaoGopor, oueBuaHno, uto nw0b6as
o6nacTh, BHIABIEHHAA N0 PeKOMOMHAUMAM, MOKET CO/EP’KaTh MHOIO IeHeTHIeCKUX
aokycoB. Tarkum o6pa3oM, KaK TOJIbKO BO3HMKAIOT cepbe3HEIe OCHOBAHHA [JA’
BHJEJGHMA HOBOTO JIOKyca B IpefelaX AaHHOA o6iacTy, TaKod JoKyc Hmoaydaer
cBoe HasBanue. B KagecTse mpuMepa MokHO HazBath N0Kyc L, HemaBHO ompeneneH-
HHit B mpegenax obaactm D [25]. Kak 6ynmer BugHo A3 mociaeqyiomero M3io)KeHUs,
3TOT JIOKYC ORI ompefieiieH IPA U3Y4eHUM MYTAHTHON JMHUM, ¥ KOTOpOH, BEPOATHO,
B pe3yibTaTe Aellel(UM He dKcIpeccUpyercd Molekyia L, HecMOTpA Ha HOPMaJbHYIO
skcopeccuio Moleryias D. XoTA 1o cux mop reH, Kogapyloouid Momxexkyay L, He
VIaJI0ch OTAGNUTHh peKoMOMHAaNMed 0T CoCeJHNX FeHOB, Pe3yJbTaTH OM0XUMHIeCKHUX
ACCAENOBAHUE MO3BOJAKT IpeArnoiarath, 4T0 MoJeKyina L sABisercs mpogyKToM
otiensHoro rena. Iloaromy B mpemenax obiactu D 6wl ompefeiieH BTOpPO#d CTPYK-
TypHEIE T0Kyc, Jdokyc L. C apyroit cTopoHsl, onopejeieHHe JOKyca Ha OCHOBAaHUE
Takoit ¢pyurmuu rena Ir, kak Ir-Raza, B o6aactu B, oTpakaer Iumb TOT aKr, 4T0
3TY QYHKUMOHANBHYIO 0COGEHHOCTh, & UMEHHO CIOCO6HOCTh pearupoBaTh Ha HyKJe-
a3y KaK Ha aHTMTeH, MO)KHO IeHeTHIeCKM KapTupoBaTh B 3toil obiaactu. Takas
nEQOpMaI[MA HUIETO HE TOBOPUT HM O IIPUPOJE COOTBETCTBYIOMEro IreHa, HU O CTPYK-
Type NpPOAYKTa, OTBETCTBEHHOLO 33 3Ty QYHKIMIO.

13.4.1.6. Creyugunrocmu

BriapiseMuie cepolOTHIECKH WMHAUBUAYAJIbHbIE JEeTePMUHAHTH, OO KOTOPHIM
Pa3IUgAIOTCH aJiebHbIe GOPMHE IPOAYKTOB reHOB H-2, HA3KIBAIOT CIEIUONIHOCTAMHA .
CoennduaHOCTAM HPUCBAMBAKT HOMEpa, COOTBETCTBYWIIME XPOHOJOrW4ecKoil mo-
CNe0BATEIBHOCTH MX BhiABIeHuA. HyMepauuio crenuduanocTeit MOIeKyJ1, 3aKoau-
poBaHHHX B obaactax K u D (xkaace I), opoBoanan oTReNbHO 0T HyMepanuu coenn-
puaHoCcTel MoJeKyd, 3aKogMpoBaHHHIX B o6aactax I-A m [-E (xaacc II); msi ocra-
HOBAMCS HA 3TOM BONPOCE B MOCJHEAYIOMMX 9acTAX HACTOAINEro pasfelia.

Teopetugeckn wucio cmenududgHocTed, ompeneiAeMbX HUMMYHOJOTAYeCKAMH
METOlaM¥, 3aBUCHUT OT YUCJIa UMEIOMUXCHA B PACHOPAKEHAN UCCIe0BaTeNIA TanjoTh-~
mos. Tak, HeaaBucuMo o1 TOrTO, GyHeM I MBI MCIOJB30BATh CEPOIOTAYECKNE TECTHI
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WMJIH PeaKIMM KJIeToYHOTO MMMYHUTETa, OPH HAJUYAU TOJLKO ABYX Junui, A u B,
HEeBO3MOKHO ompefenuts Godee ABYX choenuduaHocre#t (A-aHtn-B u B-amtun-A).
C fmpyroit cTOpoHHI, eci¥ ecTh JUHUA ¢ TPETHUM, HE3ABHCUMLIM TAILIOTHIOM, C ee
MOMOIBI0 MOKHO PACWIEHUTh KaXKAYI0 M3 ATHX cHeludUIHOCTed HA [Be: YACTHYK
coennPUIHOCTh (peaKIMA TOJIBKO C JUHHEH, UCIOTH30BAHHOM I UMMYHU3aAN —
cnernuduanocta 1 u 2; rabn. 13.9) u 06mywo cuenuPuUIHOCTD (PEAKIUAA KAK C UMMYHH-
s3upynomed JuHuMed, Tak U ¢ Tperbeir amHued C — cmemuduunoctu 4 u 5). Kpome
TOTO, KaK 0TMedeHo B Tabu. 13.9, mcuoap3oBaHue TpeThell IMHUH T03BOJAET BLIABUTE

Tabanua 13.9. BooGpakaeMHit npuMep pacmpefeseHHs
crnena¢AIHOCTeH B TpexX JNMHAAX

CnenudbudHOCTH
JIMHUHK
1 2 3 A 5 I 6
A 1 5 6
B 2 4 6
C 3 4 5

eme ABe cuequUIHOCTH, ONHY — dacTHY® ais aunuu C (cmequdmanocts 3) ¥ ogHY
obmyio Ansa nurnid A m B, Ho oTcyrcrByiomyio y numHmm C (cmenmdmuunocts 6).
TakuM oOpa3oM, UMes TDHU JMHMH, MOKHO OIpefeluTh MaKCUMyM IDECTh CEPOJIOTH-
geckuX cuenuduuHocrel. Ilpy yBenuwgemmm umciaa TMHNE TeopeTHYECKM BO3MOXKHOE
MaKCUMaJbHOEe YHCJIO0 BHABIAEMHEX CcHenuPUIHOCTEH YBEIWIUBAETCH OKCIOHEH-
nuansHo. PopMya mIs onpeNeNeHUsA 3TOTO aucia, pejlioxkenHas [opepoM 1 Muxy-
acka [26], Beraagmr xak 2"—2, rme n - YUCI0 HE3aBUCHMHIX TECTHPYEMBIX
JIRHUH.

Beuny pasHooGpa3mA cymleCTBYIOIIMX B HAcTOsAOee BpeMs WHODEOHBIX JHUHUH
OYEBUIHO, YTO TEOPETHYECKOe KOJWYeCTBO MOCTYIHHIX [JIA BHABIEHHA cuenndud-
HocTeit 09eHb Benuko. He Bce TeopeTnaecKM Bo3MOMKHBIE COENUPUIHOCTH BHIABICHBI
K TPOHYMEPOBAHH, XOTA CREeAyeT OTMETHUTh, UTO IHUCJI0 M3BECTHHX crmenmuduaHocTel
aHrureHos kiaacca I w waacca II MHC Muimyn HenmpepniBHo Boapactaer. Boianmma-
¢TBO cequpUIHOCTEN ABNATCA 0OMUMH, T. €. CBA3aHb ¢ 0oJlee 4eM OJHUM ajlleleM
H-2, OnnaKo 1A Ka<J0T0 ramiioTuoa XxapaKTepeH TaKke Habop 9acTHhIX cuenudud-
HoCTeH, JKCOPecCHPOBAHHMIX JUOIb ONHMM allieleM Ka<Ioro U3 JokKycoB. IloHaTne
9acTHOM cmeuudmIHOoCTH — BTO pabouee ompeleieHne, TaK Kak a0y coenudug-
HOCTh, PacCMaTpUBaeMyl KaK 4YaCTHYK, HOTeHUUHAJBHO MOKHO pasfelINTh Ha
o0mylw ¥ 9acTHYW, ecl¥ HCIOJb30BaTh HOBHE ayens, HalileHHHH, HAIpUMep,
B TaIUIOTUNEG AMKNX Mbpmed. B mesoM KajKOBd ramioTMI MOYKHO XapaKTepH30BaTh
oo Kpaifneit Mepe ofHOM 9acTHOH cmelNIIHOCTHIO B KarKIOM M3 3KCIPECCUPOBAHHKIX
nokycoB MHC. Tak, ecim paccMaTpuBaTh OPOAYKTH JIOKycoB Kiacca I, rammorunm
H-2° xapakrepuayercsa wacTHhMH cumemmdpumanoctamu H-2.33 n H-2.2 aokycos
H-2K w H-2D coorBerctBeHHO. [JogoOHKM Ke 06pazoM KakAsl# ralloTAO MOKHO
6n10 OW XapaKTepH30BaTh YacTHHMM cOernuduwaroctAMM la mpopykroB obiaacreit
I-A u I-E, xotd, Kak 0Oyjer TOKa3aHO Jajee, He BCe TamIOTHIB 3Kcnpeccnpy10'r
IMPOAY KTH 06118(,’1‘](1 E.

O6mue cmenmpmuHOCTH UpeACTaBAAWT coboil ropasgo Oojee CXOMKHYW IpPO-
67eMy, MOCKOJBKY MX pacupeje/leHHe UPe3BHYafHO MHAMBUAYAJbHO M He YKIAMhi-
BaeTrcA B oAHy cxeMy. CymecTpyroT ofmue cmenquWIHOCTA PpA3dNIHHIX ajljIenei
KOHKPETHOTO JIOKyCa, OMMHAKOBHX MJIM Ppa3JdWdHbIX ajdjelell pPa3HHX JOKYCOB.
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Hanmpmmep, cnenudmunocts H-2.5 onpenensiercs Kak coemudwyaHocTs anneneit K*,
Kbu D* XoTA B cBoe BpeMA IoJaraliy, 94To TaKasA CJIO0KHAA CHCTEeMa peaKImi
CBA3aHA ¢ HaJudueM B GOJIBbIIMHCTBE AJJITOMMMYHHE X CHBOPOTOK KOMIIZIEKCa aHTATEN
pasHoit coenudUIHOCTH, CETONHA OYEBUIHO, YTO MOHOKJIOHAJbHEE aHTUTEJIa IPOTHB
H-2 takke BBHIABIAIOT MHOTOYMCIeHHHe ofmue cnemudmarocrm H-2 [27, 28]. Us
3TOT0 MOYKHO IPefNoJOKUTh, 9T0 obmue coennPUIHOCTH IPECTABIAIOT CXOXHHE
CTPYKTYPHHIE eTepMUHAHTH pa3HHX Modekyd H-2. CymecTBoBaHme o0mmx getep-
MHHAHT Y OIPOAYKTOB JoKycoB K u D oTpaskaer HPOUCXO’KIEHHE ITHX JOKYCOB OT
ofmero rema mpegmecTBeHHuKa [29].

IMpu mcmonb3oBaHMM TabAMI[ CepoJOrHIecKMX cHenupEIHOCTEH OTEeHb BAKHO
OpeacTaBIATh cebe, 4TO fake ecad OGIAM [IA JBYX TAalNIOTHIOB CHENAPUYHOCTH
ellle He ompefeleHa U He Ha3BaHA, 3TO eme He 03HAaYaeT, YTO ee He CYMECTBYeT.
Jle#icTBUTEIPHO, MCXOJAS K3 ONHTA aBTOpa AAHHOW IJIaBH, KaK IPaBHIO, MOYKHO
HaTH o6mue cmenuUIHOCTH AJIA JIOOHIX ABYX aanenei Kaacca I, eciim ucmonb3o-
BaTh COOTBETCTBYWINYIO cXeMy MMMYHu3anuu A abcopOuumu. Hpome Toro, Gonpmuu-
CTBO HOBHIX MOHOKIOHANbHKX anTrea nporus MHC BrisBaAT HOBHE 06IMHe crera-
duanocTH, T. e. chenmdmMuHOCTH JoKYyca H-2, pacupefeleHHHe MEK[y pPa3HHIMH
AMHEMAMH HHadye, 49eM KaKAe-mtubo DaHee n3BecTHHE CIenAQHIHOCTH.

13.4.1.7. Hecroavko cao8 06 ucmopuu mepMuHososuU

NsnaraeMbie 3mech cBeleHus MpeJHA3Ha9eHH AJNA 4UTAaTENA, KOTOPOMY HHTe-
pecHo y3HaTh, KaK HOMeHKIartypa JoKyca H-2 pocTuria coBpeMeHHOTO yPOBHA
caoxHocTd. Mbl He coOmpaeMcA moAPOGHO OCBemATh WMCTODHIO PA3BHUTHA TeHeTHKH
H-2, HO KpaTKO ¥ CXeMaTAYHO M3JI0KUM I0CHe0BaTeIbHOCTh COORTHHA, 06YCA0BHB-
MUX IOABJIeHWe OPHHATOE cerogHs TepMuHoJormu (Gosee MeTaJIbHO 3TOT BOIPOC
ocBemeH B paGore Cuemna u Crumngamura [14]).

KHak MH ye roBopuam, BHagajde aaneau (BapmaHtet) H-2 uubpemumnx nmHuit
ofo3Hagann crpounuMu OykBamMu. Tak, duHuu A 6LIIO OPHECBOeHO 00O3HAYEHHE
H-20, nuunn B6 — H-2° u 1. n. Ileppre BuABIeHHBIe cepojoruyecKue crmenudna-
noctn oGosHavanu 3arnaBHuMm GyxBamu. Yactro GykKBu noabupanm Tak, 4roGH
OHHE COBIafatw ¢ 0603HaYeHAeM alJIelH JTUHAN, B KOTOPOH HAXOJMIM COOTBETCTRYIO-
mylo cuenudmaHocTh. [ToaToMy cnenudugHOCTh, OGHApY:KeHHYIO B H-2¢, Ha3saan D,
coeuudpuanocrs, obHapysweunyio B H-2* —'K u r.. g O6mme cmenuduaroctn
0003HaYaNly APYTMMH 3arjJaBHHMH GYKBAMU B COOTBETCTBHM C XPOHOJOTHYECKOHR
nocleOBaTeJIbHOCTBIO oNpefielleHUA 3THX crnenudmanocreil. IlocKoabKy ceposoraM
BCKOpe CTalo ACHO, 9T0 AJIA o003HadeHUs BceX chenudumiHocredl He xBaTuUT GYKB
andasura, Gyksn 3aMeHuIH nudpamu. B taba. 13.10 npneenena ynpomeHnan cxema
ceposioradecKux coenupurarocTet H-2 B ToM BHae, KaKo# ona uMena B 60-x rogax.
Kax Bumso m3 taGunuus, cmenudmanocts H-2.1 (HoBasm TepMuHoOIOTHA) COOTBET-
cTBYeT creniupudHOCTH A mO cTapoil TepMuHodorud, cenuduanocts H-2.2 — cme-
muduanocte B u 1. 1.

Buepsrie coGnTHe peKoMGuHaMu B npenenax aoKyca H-2 GulI0 IOCTYINPOBAHO
Ha OCHOBAaHUW TPAHCIIAHTAI(MOHHHIX TECTOB, KOIJa OKAa3aloCh, 9T0 rEGpmps - F,
¢ redoranoM H-2¢ X H-2% He OTTOPralT IepeBHBaeMHe ONYXOJaH JMHAHM A (TeHO-
an H-2¢). IlogBriaock mpeanonoskenue, 4to ramaorun H-24¢ Bo3HUK B pe3yianrare
pexoMGrHauu Mexxpy H-24 m H-2*. Ceposorudeckne MCCIEROBAHMA MOATBEP/KAANA
3T0 HPENIOJIOKeHNe, MOCKOJIbKY KJIETKM JHHME A DPearnpoBajid KaK ¢ CHIBOPOTKA-
mu, BuApdasmuMn H-2.4 (cmeumdmunocts D ramaorana H-29¢), Tak B ¢ CHIBOPOTKA-
e oporus H-2.11 (cmemmduunocts «K» rammormma H-2*). IloatoMy 6m1 cpedaH
BHBOM, 9T0 3TH cHeumdHYHOCTH pacmoNOKeHH B JmHedHoM mopaApnke D, K, rpe
gox D m K noppasymeBaxucs cnenuduanocr, HazuBaeMue ceitgac H-2.4 n H-2.11.
3-01622
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Tabmuuna 13.10. Crapas kapra cremuduaroCcTeit H-2
(mo Crmeany m CtrModnmary [14]).

AJLToaHTHreHHbE CTIETHHIHOCTH
Anzesnn

H-2

A|B|/C| D E F G H I J K M N
a 1 3| 4 S| 6 8 10 | 14 {13 | 14
b 2 S| 6 14
d 3| 4 6 8 10 13 | 14
f 617 )8]|9
g 2 6 8 14
h 1123 S| 6 8 11
i 3145|686 13
k 1 3 5 8 i1 ’
m 1 3 S 8 11 | 13

Taxum o6pasoM, ase o6aacTH, oIpefeleHHbe paHbme JPYTHX Ha Kapre H-2,
wonyuuinu HadsauuA D u K. [locnenywomuil anann3 pekoMOuHauuit, pasgeJABmUX
cepoJIoTHYeCKHe caenupuIHOCTH, MOKa3as, 4To B mpefenax Jokyca H-2 cymectyer
MHoro ob6aacTeit, u X Koruy 60-x rogos Kapra H-2 uMena caenyomuit sun: D, C, B,
E, A, K, upnyeM Kaxgaa u3 GYKB COOTBETCTBOBAJA CePOJOTUIeCKMM coeluduaHoc-
TAM, KapPTEPOBAHHHM IPH aHaau3de pexombumantoB. B ato spema Hasiin [30]
IPEeJIOKUI W3MEHUTh B O00paTHOM IOPAIKe IIOCIEN0BATEIbLHOCTh HAIMCAHEA 3THX
JOKYCOB, TaK KakK, II0 JaHHEM IUTOTeHeTHKH, o0macTe K pacmosaraerca B XpOMO-
coMe 17 6amxe K nearpoMepe, 9eM obxacrek D. [loasnauce taxk:ke namHse 00 obxa-
ctu I, cBA3agHOR ¢ reHaMA Ir, m oGaactu S, Kogupyiomeil CHIBOPOTOYHH i Genok
(cM. pamee). 9tm obmacTu GmJAM KapTHPOBAaHH B Ipegeiax KoMmiaekca H-2, m ux
amHeiiHoe pacmosios;keHue Buriasageno tak: K, A, I, S, E, B, C, D.

B mavane 70-x rogoB Gelia BRIABHHYTa T'AIOTE3a, COTIacHO KoTopo# obiaacth A4,
E, B n C, BHABJIeHHKEe IOPH aHalu3e PEeKOMOMHALIMHA MeOAy CepoJIOTHYeCKAMMH
cuenupUIHOCTAMN, Ha CaMOM Jielle ABIAITCA He 06aacTAMM, a oOmuMu coenrduIHO-
CTAMM, OPpUCYIMMH KaK OpoaykraM ofiaactu K, tak m mpoaykraM obaacrm D. Tax
BO3HMKJIA cXeMa IJA ONWCaHUA aHTHTeHOB Kiacca 1 MHC, BKiawwamomaa B cefa
IBa JoKyca Kaacca I, pasnenennnle o6nactamu I u S [31]. 9ra cxema, KISD npuusn-
T4 H B HacTOAIEe BpeMd. '

13.4.2. Joxyem wraacca I

Panee B 9T0il raase MH y:Ke oTMeYaJM INIaBHble 0CO0EHHOCTH, MO3BOMAIIHE
cYnTaTh KOHKPETHYI MOJIEKYJy KIeTOYHOH HOBEPXHOCTH HPOAYKTOM JOKyca Kiac-
ca I. 9tn ocoGennocrrm BKIAKUYAKOT B ceGA cepoJIoTMIECKMe W HMMMYHOXHMHYeCKUe
cBOfcTBa, pacrnpegeleHde B TKaHAX M CBA3b ¢ olpefeseHHuME QyHKunAMEA. B ompe-
HelleHde JOKYCOB Kiacca | MOMHO BKJIIOYHTH TAKOM KpHTEpHil, KaK NIPOUCXOKIACHHE
oT ofmero reHa-IpeAmecTBeHHAKAa Kiacca | (HampuMep, TOMOJOTMYHOCTH aMHHO-
KHCJAOTHHIX IIoCJefoBaTelbHOCTeH HAHM DociexoBaTeslbHOocTeir ocHoBaumid JJHK).
ITocnenHero KpHTepHA, XOTA OH W Heo0XoguM, HeJOCTaTOYHO IJIA TOTO, WTOGHI
OTHECTH JOKYC K Kiaccy I, motoMy 4to TeHe, IIDOHCXOAAIME OT TeX ’Ke TEHOB-
IpelecTBEHHNKOB, KaK B reHu obxactedt K u D, Moryr He 9KcmpeccmMpoBaThCA,
a B cly4yae 9KCIPeCCHM NMPOAYKTH 3TAX IEHOB MOTYT Pe3KO OTJIMYAaThCA IO CBOM-
CTBaM OT IPOAYKTOB Kiacca 1 (mampmmep, JokycH Qa-2 u Tla). Hactoamuit pazner
HOCBAMIEH [eTajlbHOMY H3J0HEHHI0 CBOMCTB MPOAYKTOB JOKYycoB Kiaacca I Komunex-
ca H-2.



13. Taasublii Komnaexc zucmocosmecmumocmu 35

13.4.2.1. Komnonenmu

MuorouucieRHLe KpHTepHAX TOBOPAT O TOM, 4To oOxactu K u D copmepar
noxycu kaacca 1. Jlo cmx mop cymecTBylOT y0eamTeldbHHE XMMHUYeCKHe JaHHEIE
0 HAJUYAHA JAIIb OJHOIO JOKYyca B ofiaactu K, X0TA HelaBHUe COOOMEHNA MO3BOIAOT
HPeIOI0MKUTb, 9TO B 3roil obaacTdm 3aKoJMpPOBaRO 0ojiee OJHOTO CEPOIOTHYECKU
BHABJIAEMOTO OPOAYKTa. B To xe BpeMa oGunacts D (o KpaiiHeil Mepe B HEKOTOPHIX
ragJoTHIIAX) HECOMHEHHO CONEP;KHMT HEeCKOJBbKO JoKycoB Kiaacca I. K nactroamemy
mMoMeHTy B o6aactu D raminorunos H-2¢ u H-29 obHapyskeHo mo Kpaiiueit Mepe Tpu
nokyca Kiaacca 1: D, L u R. CexseHuposanme Moaexkya D¢ n L9 momrsepmuio ux
TOMOJIOTUYHOCTh JPYTHM MOJeKydaM, 3aKoaupoBaHHHM B obGaactax K m D; mpo-
OYKT JoKyca R moka ufeHTndunupoBaH TOJbKO UMMyHOXMMHYecKuM myteM [32].

BumonuenRne HemasHo paGorot mo rubpupusanmu JIHKR cBuperenscrsyror
0 TOM, 4TO B T€HOMe MEIIM HMeeTcsd Mo KpaiiHei#l Mepe 15 TeHOB, rOMOJOTUYHRIX
resam aHTureHoB Knacca I [33]; HecoMuenno, ckopo Gyner BHACHeHa JoKaJlu3aIua
3THX TeHOB B XxpoMocoMe 17 (cM. majee B 370l TiaBe u caefyomyio riaasy). Tor
daxT, 9ro ynmaercA ompefeNUTh JUOIb OTPDAHWYEHHOE YHUCJIO HPOAYKTOB, MOKHO
00BACHUTL PANOM NPUYNH. B03M0HO, MHOTHEe U3 DTHX TEHOB He DKCIPECCHPOBAHH
Ha YPOBHE, JOCTYLOHOM [Js OLPEeNeJeHUs, WiK B IIPefejJax OJHOTO TaljJoTHIA TeHH
TAK MOXO3KHM, 4TO UX NPOAYKTH He ymaercad oTiamuuth. Mosker OwiTh TaKiKe, uTo
pasHHe TaIIOTUOH COMEpKAT pas3iuyHble KoJUYecTBA TeHoB Kiacca I B mpepmenax
ofxacred K u D.

13.4.2.2. Xumuueckoe cmpoenue

Ilponykre noKycos kaacca I mpencraBasior co6oll rIMKOOPOTEHHH ¢ MoJl.
Macco#t okoao 45 000. OHu HeKoBaJEeHTHO CBA3aHH ¢ JErKoM TIMKOIMPOTeUHOBOIM
nempr0, ¢ Moia. Maccoir ~ 12 000 (Gera-2-Mukporao06yaun); aTa Ienb Kogupyercs
B JApyroM yuacTke reHoMa [97].

Tsxensle nmenmu 3TUX MOJeKyJ — TparcMeMmOpaHHbe Geaky; 80% taKoit Geako-
BO MOJIEKYJH PpAacmoj0eHO HA HAPYKHOW MOBEPXHOCTH KJIETOYHOH MeMOpaHH.
OcTanpHasA gacTh MOJEKYJIH COCTOMT U3 PABHHX OO pa3Mepy BHYTpuMeMOGpaHHOTO
¥ BHYTPHKJIETOYHOTO Y9acTKoB. Dbera-2-MUKporIo0yiIuH HEKOBAJEHTHO CBA3aH
¢ HapDY>XHHM (BHEKJIETOYHHM) YdYacTKOM THKeJoH Ieln.

Pesaynbrath cexkBenupoBanus (ri. 14) mokasniBaloT, 9TO TAKEJHE HEOH Kiac-
ca | orHocATeA K pany HauGosee MoMUMOPHHEIX MOJEKyJ], KOJUDYEMEIX B T€HOMe
muimy. IlonmMopduaM nposBiaserca B oNpeleleHHHX YYaCTKaX MOJEKYJH;, 3TH
y9acTKM Kpa#iRe BapuabeJbHH NpM CPaBHeHMM Pa3HuX ajienell; apyrue paiioHu
CPaBHHMTEIBHO KOHCePBATUBHHL. [lo-BHAUMOMY, HMOAUMOPOHHE YYIaCTKM MOJEKYJIHl
onpefedAT pa3HooOpa3ne aHTUTeHHH X chenuduanocreil annenedt H-2, B To BpeMAa
Kak (oJiee KOHCTaHTHHE 00JacTH Y4aCTBYIT B NOAJEP:KaHUN CTPYKTYPHOM IenocT-
HOCTH MOJEKyJh M B ee B3aUMOJeHCTBMAX ¢ APYTUMHM KOMIIOHEHTaM¥ MeMOpaHE.
CogeraHMe BHICOKOW CTENEHH TOMOJOTMHM KOHCTAHTHHIX YYACTKOB MOJEKyJa Kiacca I
¢ KpaiHUM moiauMopdu3MoM BapmabeibHHIX YIacTKOB JaeT BO3MOKHOCTH OTHOCHTH
KOHKDEeTHH# NPoAYKT K obGiactyn K uam D ToabKo Ha 0CHOBAHHM CEKBEHNPOBAHUA.
ToMonorus Me:kny BceMu MoneKyJjaMu Kiaacca I cocrasaser 80—90%. I'omosorus
MeXIy MoJeKydaM# Kiacca | KMBOTHHX pa3HBHIX BANOB TaKiKe UPE3BHYARHO BHICO-
Kasg, mopsagKa 70—80% . Bce a1y faHHbe NOATBEPKIAIOT THIIOTE3Y O TOM, 9TO JIOKYCH
knacca I mpousomun or obmero rexHa-mpeguIecTBeEHHKA.

B otamuue or rakennix neme#l Gera-2-MMKpOTIOOGYIMH MHINM CPaBHHUTEIbHO
HHBAPHAaHTeH B mpefeiax Buga. HegasHo OnIn HaiifeHn caabnie aJiedbHHe pasin-
9AA, HO OHM OTPAMKAIOT JIMINb MUHMMAJIBHBIA peiid — MorxeT OHTH, pa3auana Mesx-

3«
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Ay anje’bHLIMM JUHUAME 00 OfHo# aMuHokucioTe [34). IlociemoBatenbmocTm
GeTa-2-MUKPOTN00yIMHOB KMBOTHHX Pa3HHX BUNOB 3HAYUTENbHO OTIMYIAITCHA APYT
OT Ipyra — B He MeHbINell creleHn, 4eM pa3Hule aJlIeay TsaKedo# nemu. Ilpuamnn
KOHCepBaIMM NOCIeJ0BAaTEJIBHOCTH JIETKOHM I[eIM B mpefenaX BAAA B COYETAHHH
¢ pasHooOpasmeM THMKEIHX ILemedl ocTAalOTCA HEACHHIMHA; BHIMMO, OHU SABJIAITCA
OTpakeHneM cHJ, BJIUABIINX Ha IIPoIlecC 3BOJIOMMH MOJEKyJa KJacca I.

13.4.2.3. Pacnpedeaenue no mranam

Jloxkycu kaacca I sxcopeccupyoTcs, HO-BEIMMOMY, BO BCeX KJIETKAX OPTaHM3-
Ma, HO ypOBeHb SKCIIPECCHM B Pa3HHX TKAaHAX 3HAYMTeJbLHO Bapbupyer. Makch-
MallbHag 3KcOpeccHss aHTMIeHoB obiacreir K u D HabaonaercA Ra JduMdonurax,
npu aToM KoamdecTBo Moidexysd K, D mum L Ha omHy KiaeTky mocrhraer mopsmxa
104—10°%. Camas cnabas dKCIpeccHs DTAX AaHTUTEHOB XapaKTePHA IJIA 3PUTPOIETOB
¥ MepPBUYHHX MOJOBHX (TAMETHEIX) KJETOK; HEKOTOpHe CIHeNAGHIHOCTH YAaeTcs
oGHapy}KUTh JUIIb OYeHb YYBCTBUTEIbHHIMU METONaMH; APYTUe, MO-BUAUMOMY, BO-
ofme He PKCIpecCHPOBAHBI HA ITHX KJIETKAX.

13.4.2.4. Ceposoeusn

Panee MsI y»xe oTMedanu CJIOKROCTH CepOJIOTMM aHTHMTreHoB Kiaacca I. B raGa.
13.11 BKpaTue CYMMUpOBaHH COBPeMEHHEIE IPeICTABICHHUA O CEPOJOTUIeCKHX
coenqudUIHOCTAX, XApaKTepPHHX [JIA pAcHPOCTPAaHEHHHX TAaIUIOTHIOB HHOGpEeNHHX
auAni mMumed., Kak BuaHo n3 ra6amiu, GoJbIINHCTBO TAIIOTAIOB MOMKHO OXapakx-
TepU30BaTh MO KpaliHell Mepe ofHO# YacTHOH cmenUUIHOCTHIO MPOAYKTOB JOKYCOB
K v D »n MEOTOYMCJIEeHHHIME 00muMHA cHenuPuIHOCTAMY, CBA3AHHLIME ¢ POLYKTaMA
aoxycos K, D, L nim nx coteranmeM. Jlo cux Mop He HAaN{eHO YACTHHIX CHenUdu-
YHoCTeH NS OPONYKTOB JOKYcOB L m R; B03MOXHO, 3T MOJEKYJIH TaKiKe UMEIOT
YHUKAJIbHHE JeTeDMUHAHTH, KOTODHe ele He YNaJoch OOHApPYKHUTH C IMOMOMBIO aH-
taten. Hekoropre n3 orMedeHHnX B Tabiauie cmenqudpAIHOCTEH oMpeNneAInCh KaK C

Ta6amna 13.11. Ceponorugeckme cunemudpvanocTE agTureHoB H-2 (mo Kuasitny [20]
z Jlemre m Xammepamery [35]).

Crnegn@uIHOCTH
I‘gﬂ?{gm K D L
YacTHBE o6 utne YaCTHBle ‘ obulue qacTHbIE obugue
b 33, m33 5, m5, m6, m10, 27, | 2, m2 | 6, m7, m8, mio0,
28, 29 27, 28, 29, 64
d 31 3, 8, 27, 28, 29 4 3, 6,13, 27, 28, 29 64, 65
7 26 7, 8, 27 9 6,9, 27
k 23, m23 1, mi, 3, m3, 5, m5, 32 1, 3, m4, 5, m5,
m6, 8, m10, 11, mif, m9, m10
25, m25
p 16 1,5, m5, 7, 8 22 1, 3,5, m5, 6
q 17, m17 |1, 3, 5, m5, 11, mi1 30 3, 6, m8, m10, 13, 84, 65
27, 28, 29
r 18, m18 |1, 3, 5, m5, 8, 11, 10 1, 5, m5, 6
mi1, 25, m25
s 19 1, 5, m5, 7, m9 12 3, 6,28

1) IIpeAcTaBieHH JHIIb TAIJOTHOHN HE3aBUCHMOrO MNPOUCXOMAEHHA, ClNeuuduIHOCTH PEHKOMOGHMHAHTHHIX
TramIoTHIIOB MOXHO ONMPEReNINTh, COMNOCTABMB QaHHHe, MpUBeXeHHble B aTof Tabiuue u B TaGa. 13.7.
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OOMOmMBI0 OGHYHEIX AJTTOMMMYHHHX CHIBODOTOK, TaK M C IMOMOIIbI) MOHOKJIOHAJb-
BuX antaTed. CymecTBYIOT cHequdHIHOCTH, ONpefeldsieMile MCKIIIMTEIHHO MOHO-
KJTOHAJTBHLIME aHTHTedamu. OueBmaHo, 9ucio cmeruduaHocTe OGyaer Bo3PACTATH
BMecTe C IoJydeHUeM HOBHIX MOHOKJIOHANbHBIX aHTHTed. HemaBuo Gnlo mpeasorxe-
HO 0603Ha9aTh CuenMPUIHOCTH, BHIABIAEMEE MOHOKIOHAJIBHEIMI aHTHTEJIAMM, CTPO-
THod GyKBO#t m, HanmucaHHOH mepen mudpoBEM obo3navenueM [20]. Tak, coenudpug-
sHocts H-2.2 ompepensieTcss KAk anJOMMMYHHEIMM CHBODOTKaMM, TaK M cepueil
MOHOKJIIOHAJTBHKX AHTHTEN. EciamM HYXHO DOAYepPKHYTh, 9TO KOHKpeTHAad Clle-
UnQUIHOCTH BHIABIAETCH MOHOKJIOHAJILHHIMM QHTHTEIAMH, €e MOMKHO 0603HAa9MTh
H-2.m2. Pacnpepenenne obmux crnenuduaHOcTEd ropasgo Jerde CTaHAapTH3N-
pOBaTh ¢ MMOMOIIbX MOHOKJIOHAJIBHBIX 8HTHUTEN, 4eM C IIOMOIbIO aJ1T0UMMYHHEX CHI-
BOPOTOK, ITO3TOMY MOKHO MOJararth, 4To B 6yaymeM GolbIIUHCTBO 00muX cirenudug-
nocreit H-2 6ygyT onpenelsaTs He ¢ MOMOIIBIO CHIBOPOTOK, 8 MOHOKJIOHAJIBHBIMHU pea-
TeHTaMH.

13.4.2.5. Dynryuonasvrle ceoticmea

K dyuxumonannHuM cBoitcTBaM, Ge3yCIOBHO CBA3aHHBIM ¢ JOKYcaMH Kiacca
I Mbimm, oTHOCATCA CUIBHAA peaKUds OTTODMKEHUS TPAHCIUIAHTATA, DHEPTUIHAH
cruMyaanaa o6pa3oBaHMA aHTHTe] (MMeHHO GJarofaps 3TOMY CBOMCTBY 0Ka3aloch
BO3MOKHBIM M3YydYeHNe CepOJIOTHM COOTBETCTBYIOIMX AHTHUTEHOB), KJIETOYHHIE peax-
mu aumpoxnsa, a rakke MHC-pectpukuua adpdexropunix T-rnerok, pearnpymo-
IfMX OPOTHB Pa3HOOODPAa3HHIX DHIOOTEHHHLX M DK30T€HHH X aHTHleHOB, IPpeNCTaBIeH-
HHX Ha KJIeTOYHOH ITOBepPXHOCTH. AHalIn3 mocjelHed (YHKIHH crnocobcTByer INo-
HMMAHHIO (QH3HOJOrMIeCKOTO CMBICIA 3TOro Kiacca aHTHreHoB (6ojee mopgpo6HO
PeCTpUKIMA WMMYHHOTO OTBETa paccMaTpuBaercda B ri. 4, 11 u 15). Yyacrue antu-
reHoB Kinacca I B alsIoreHHHX peaKnMsiX, HECOMHEHHO, 0GYCI0BJIEHO HOPMAaJbHOR
¢usmosorMYeCKOM POJIBI0 3THX MoJEeKyJl B MMMYHHOM OTBeTe.

13.4.2.6. Moaexyasapuas Guoaoeus

B Teuenme mociegHHX HeCKOJALKMX JeT IPH W3YYeHMM IeHOB Kiacca | Bce mmupe
ncoonp3yiorca pexomOmHantHae JIHH. Ilpumenenne sonmos xJIHHK, moaywerunx
Ha uHpopmanmonunx PHHK uenopeka, mano Bo3MoKHOCTb OHIpeleidsiTh KOJIAIECTBO
FeHOB MBLIMIMHOI'O T€HOMA, MMEIOIMUX AOCTATOYHYIO CTelleHb FOMOJIOTHH IS HepeKpe-
ctHo# rmbpmausanum ¢ 3oHgaMm kiaacca I. McciaemosaHua mpusenm K yamMBUTENb-
HOMY pe3yJbTaTy: METOJOM HNepeKpecTHOH rudpuausanvy B TeHOMe MHIIE Obl10
obmapysxeHo Oosee 15 pa3sTUIHHIX TEHOB, FOMOJIOTMYHKX TeHaM Kjacca I; Bce aTm
TeHsl CTPyOOMpOBaHK B KiacTepul B xpomocoMe 17 [33]. Taxum o6pasoM, HecMoTps
Ha TO, 9T0 OGHApPY;KeHO JUMb OTpaHNYEHHOE YUCJI0 NpPOAYKTOB Kiacca 1, reHom
MHIIIN COMIe PYKUT, TO-BUAUMOMY, IeJloe ceMeHCTBO COOTBETCTBYIOMUX IeHOB WA 6/1m3-
KOpoACTBeHHHI X nM. OG'BACHATD DTO MOKHO, BEPOATHO, TeM, uTo Aubo 0oJbiafg 9acTh
3THX TeHOB Boo0Oie He SKcOpeccupyercH, 1u60 MX IKCIPECCHA DPEryJIMpYeTcA TAKHM
myreM, 4To ofpasymomuecAs INPOAYKTH He YJaeTcA BLIABUTE.

Henasno ynanoces BHOEMUTH M KIOHMPOBATH HEKOTODHE TeHH Kiaacca I, 3ta re-
HH ORI BBEJEHHl B KJIeTKH Da3JIMYHOTO T€HOTHOA ¢ ITOMOMBIO mpolecca, HashBae-
MOTO TpaHC(eKImneil, B pe3yibTare B TPaHCOUIMPOBAHHHX KJIeTKax Habarogarack
9KCIOPECCHA AHTHTeHOB KJacca I, cooTBercTBylommX mcTOUYHMKY TpaRchunupyomei
JAHR [36—38]. OueBupgHo, 3TH pEeBOJIONUORHO HOBbIE MOAXOML IPUHECYT MHOTO
BaKHON MHPopManuu o6 opragM3anuu M 5BOJAKUUM reHoB Kiaacca I mumu, Texy-
mue ucciaeNoBAHUA B 3TOH 06jacTH ocBemaroTcd B ri. 14.
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13.4.2.7. Mymanmu kaacca 1

MyTanuy MrpaoT Ba)KHYW pPOJb B CO3JaHMM T'eHeTHYECKOro pasHooGpasuA, o
yTBep:KIeHNe, YTO BCe COBPeMeHHbIe IeHH Kiaacca | BosHukaIm us ofmero reHa-mpen-
MIeCTBEHAUKA, YKBUBAJEHTHO YTBEPKIAGHMIO, 9T0 TeHOM MEINIM IpeTepmen (0Jplnoe
KOJW9ecTBO MyTanuil, MHOTHe M3 KOTOPHX 3aKpeNMINch (PUKCHPOBAIMCh) B HEM.
HKpoMe Toro. BeipajKeHHH# NOJAMMOPOH3M HHAMBHUAYAJLHBIX JOKYycoB Kiaacca I
IO03BOJIAET CHENaTh BHBOMA, 9T0 MHOTZe M3 MYTAanuil He OKAa3hIBAlOT BPEJHOrO BO3-
OeHcTBMSA Ha JKU3HECHOCOOHOCTh M BOCHPOM3BEIHME IOTOMCTBA. ¥Y9IUTHBAg 3TO,
PAN HcclefioBaTeleldl HpeANPWMHANM aKTHBHHIE MOMCK HOBHX MyTanMil B mpepesiax
aoryca H-2. HauBonee pacmpocTpaHeHHHM MeTO[OM BHLIABIEGHHMA TAaKHX Myraiui
OH peuMNpOKHHHA aHaam3 rubpupos F,, cIyKUBIMMX OXHOBPEeMEHHO JOHOpaMM U
penuIneHTaMi TPAHCIUIAHTATOB KoKu. B 3aBHCHMocTH OT XapaKrepa MyTAlMA M3Me-
HeHUe aMHHOKHCJOTHOH HOCJeN0BAaTENbHOCTH MOKeT IIPOABUTHCHA B BHUJle IOTepH aH-
THTeHHOU NeTepMUHAHTH, IOABJEHWA HOBON JETEPMUHAHTH MHIM COYETaHHA ITUX
AByX cobunruii. B rakux onsirax o6nvHO mcmoap3yT rubpuan F,, mocKoabKy Ha HMX
MO>KHO OIPEJIe]UTh KaK HOTepI0, TaK M IpuobpeTeHde AHTUTEHHON [eTePMMHAHTHI,
TOT/]a KaK HA TOMO3MI0TAX MOKHO BHABHUTH JHINh MYTAIHI0, BH3KWBAMY MOABIe-
HUe HOBOT'O AHTUTeHA (IOCKOJHKY TeH HA BTOPOHM M3 IMAaPHHX XPOMOCOM, BepOsATHee
BCEro, OCTaHeTcss MHTAKTHHM). CeleKTHBHHHE 0TGOp MyTaHTOB mo aHtureHam H-2
mposoawica Ha rubpumax F, n1ByX KoHTeHHBIX JMHHA, pasiIndaioUXcs TOJABKO IO
aoxycy H-2. B aToM caydae CIeKTp aHAIM3UDPYEeMHX I'eHOB OTPAHUYUBAJICA JIOKY-
camu- H-2. B ta6a. 13.12 npuBefess cBeeHMA 0 TAINIOTANAX, UMEIOMUX MyTalyH B
MoJleKyxax Kiaacca I. ’

K HacTosimeMy BpeMeHM NpOBeleH aHAIN3 AMUHOKHUCIOTHOH IIOCJEN0BATENb-
HOCTY HEeKOTODHX MYTAHTOB, 9TO /laJI0 BO3MOKHOCTb ONPEJelIMThL XapaKTep MyTa-
UUE ¥ ee JoKaau3anuo. Kax suaHo m3 taba. 13.12, MyTaHTHHe M3MeHEHHMA MOCIe-

Tabanua 13.12. MytauTu kaacca 1 (mo [40])

Myranr- anralv?:gr)rvfcg::fr-

Tannorum | Iipyrue o6o3HaveHnA JIMHUA ITpoucxomkaeHue HHA HBX 3aMeH
JIORYC [39]

bml1 Hz1, H-2b2 B6.C-H-2bm1 B6 x BALB/c K 155, 156
bm2 Hz49, H.2bb B6.C-H-2bm2 B6 X BALB/c K
bmd M505, H-.2bd B6-H-2bms3 B6 K 77, 89
bmd Hz170, H-2bt B6.C-H-2bm4 B6 X BALB/c K
bms H-2bzl B6-H.2bms B6 K 116
bmé6 H.-2be2 B6-H-2bmse B6 K 116, 121
bm7 H.2bes B6.C-H-2bm? B6 x BALB/c K 116, 121
bm8 H-2bh B6-H-2bms B6 K 23
bm9 H-2b1 B6.C-H-2bm# B6 x BALB/c K 116, 121
bm10 H-2bj B6.C-H-2bm1¢ B6 X BALB/c K 165
bml11 H-2bk B6.C-H.2bm11 B6 X BALB/c K 77
bmi3 H.2bn . B6.C-H-2bm13 B6 X BALB/c D
bmi4 wd2, H-200 B6.C-H-2bm14 B6.C—H (z—w42) D
dmi M504, H-2d2 B10.D2-H-2dm1t B10 x B10.D2 D
dm2 H-2db BALB/c-H-2dm2 BALB/c L
dmd H.24¢ B6.C-H-20m3 B6 x BALB/c D
dm4 H.24d C.Bg-H-2dmé B6 x BALB/c K
fml M506, H-2ta A.CA-H-2m! A.CAxXA K
fm2 FB, H-21b B10.M-H-2tm2 B10.M X B10.R D
kml M523, H-2k2 CBA-H-2km! CBA K
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I0BaTeNBHOCTH AMHMHOKMCJIOT JIOKAJIM30BaHH B HECKOJNBKHX IOJIOMKEHMAX B MoJe-
kyae H-2, pasauauux nasa pasasix Myrauwii. [lockonbky Bce MyTanuu Guam o6Ha-
pY;keRHl GiarofapA MX BIMAHUIO HA OTTOP;KeHWe TPaHCILIAHTATA KOMKM, CTAHOBUTCA
OUEeBMIHEIM, YTO CIIOCOGHOCTh AHTHUTEHOB Kiacca 1 BH3KBATEL OTTOPKeHAEe TPAHCIIAH-
TaTa MOKeT U3MEeHAThCA oA NeficTBHeM JleTepMUHAHT, PACHOJIOKeHHHX B PA3IAYHEX
yyacTKax MoJleKynsl. BHadale cuuTaloch, 970 GOJNBIMIMHCTBO MYTANHN MOYKHO OIpe-
OeJATh NUMb B (YHKIMOHANBHBIX TECTAX, TAKMX, KaK OTTOP:KeHMe TpaHCIJIAHTATa
KOMKH MJIM WHAYKIMA KJIeTodHoro uMMyHnurera, OnHako Temeps yiKe sICHO, 9T0 HEKo-
TOpHe MyTaIUm o0OHAPY;KMBAaoTCA MO u30upaTe]bHOH IOTepe DOUTONOB, BHABIAe-
MHX MOHOKJIOHAJbHRIMHU aHTuTenamnu. [loatoMy aHanu3 MyTaHTOB mpenocTraBiIsAeT
A3AMABIA cOocod ompefeeHUsA B3aNMOCBA3A MEKIY alllopeaKTHBHOCTHIO (HAa cepo-
JIOTM9eCKOM ¥ KJIETOYHOM YPOBHE) M KOHKDETHBIMH Y4YaCTKaMM MoJeKyJH Kiacca l.
Muorue Myranuyn nposABiasoT cebs KaK dJeMeHTH PEeCTPUKIMM peaKTuBHocTn T-Kie-
TOK MPOTHB M3MEHEHHAIX «CBOMX) AHTUTEHOB, IOATOMY TAKHe MYTAHTE MOTYT CIYIKHTH
NePCIeKTHBHOH MOJelNbl0 JUIA aHalinsa TOHKOH cHenmpuiHOoCTH peakuuil ¢ yua-
ctnem T-rneror [41].

13.4.3. Jloxyewm wiacea II

13.4.3.1. Komnonenmu

Jlorycnl knacca Il obnapyskenst amme B asyx [-obnactax, A n E. IIponyxra
9TUX JIOKYCOB y MHmed HaswBarorca aHtmreHamu la. Haszsaume la orpaaer tor
{axr, 4T0 reHH, KOAUPYIOMWE 3TH aHTUTEHbl, KAPTUPOBAHLI B OJJHOM 0G/1aCTH ¢ reHAMHE
Ir (orcropa Ir-associated mam la-aururenn) [42]. B Hacrosmee BpeMa AcHO, 4TO 3TH
AHTUTeHH MMEIOT MHOTO JPYTMX OJMHAKOBHIX CBOUCTB; B TO Ke BpeMsA B 06JacTH
eCTh JIPYyTHe JIOKYCH, He Kofupylomue MoieKyas Kiaacca I11. IloatoMy npunMennTenn-
HO K MBIIIAM TePM¥H «aHTHTeHH la» cran CMHOHMMOM MOHATHMA (IPOAYKTH JTOKYCOB
kracca II», m Mbl GymeM wucHonb30BaTh o6a 39THX TEPMMHA KAK PABHO3HAYHLIE.

13.4.3.2. Xumuueckoe cmpoenue

Haskpas moiexyina la cocTour M3 IBYX HEKOBAJEHTHO CBA3AHHBIX TJIMKOIPOTE~
utos. Bonee taskenas uems (anbpda-nems) mmeer Mon. Maccy okoxo 35000 [a, a
fosee nerkasa (Gera-menb) — okoso 28 000 Ha. B oriawume or curyaumm ¢ aHTHTe-
Hamm Kiacca I, rme ToabKo TAKenas uemb Kopupyerca reHamu MHC, o6e uennm
riracca Il xomupyrorca B obnactax /. AuTHTeHHHNe cOenMdMYHOCTH, KapPTHPOBAaH-
Hele B o6nactn A, waseiBaror aHTureHamm I-A, a KaprupoBauune B obinactu £ —
agturedamu [-E. Ognako HenaBHO BHIACHHIJIOCH, 9T0 Oera-1enu o60MX AHTHTEHOB
Kopmpylorcsa B ob6imactu A, B To BpeMA Kak aJnda-1el¥ KOTUPYIOTCA B 06aacTAX,
HMEIONIMX COOTBETCTBYIOMMe OyKBeHHne ofosHaueHusa [43, 44]. Takaa curyanus
nm3obpaxena Ha puc. 13.10. Kpome toro, monumopdmam anbda-uemeid, mo-suguMo-
MYy, KpaiiHe OIpaHEYeH; B TO jKe BpeMs Gera-uenu o4eHb moJMMOPOHLI, TAK 4TO AJLI0-
aNTHTeHHbIe CcHennPUIHOCTH ONMpPENeAITCA, BEPOATHO, B OCHOBHOM Gera-lensaMH.

[onoskeune eme Gosibime 0CI0KAACTCA TeM 00CTOATENLCTBOM, YTO He BCe TallJjo-
taon H-2 sxcopeccupytor aHturenn o6nactu E [43, 45]. Hanpumep, anTurenn E
He onpefensiorca B rammotunax H-2°, H-2'm H-29, Tem He MeHee y ruGpumon F,,
OOJy4YeHHKX CKPeOWBaHMEM 3TUX TAMJIOTHIOB C JKCIPECCHUPYIOIMUMH TanjloTH-
mamu, HaGaofaeTca sKcOpecCHsa HOBH X, THOPUIHLX aHTHTeHHHX clenuduuHOCTei,
BKIIO9a0MMUX KOMIOHEHT OT HedKcHpeccupylomux poaurtened. Wcexoms u3s aroro,
MOKHO NPeJIOJOKATh, UTO HEdKCHPECCHPYIOMue ramjoTunkl mMeor ren Eg B 06-
nact A, HO KCIPecCHA COOTBETCTBYIOMMHMX AHTHUTEHOB He IPOMCXONNT HOTOMY, 9TO
5TH raIUIOTHIHL He cIoCOGHE IOy HPOBATH MoseKyIu E . TakuM o6pasom npusHax,
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Puc. 13.10. QdopMrposaAme MoneKya Kaacca I1 myrem
annda-OeTa-KOMIIEMEHTALMH.

Kax moxa3aH0 HAa puCYHKe, B !peaynsTaTe obpaso-
BaHHEA cBA3ell Mexay anbda- m GeTa-uemAMHE pPA3IHHIX
TaIIOTHOOB y KABOTHHX F; MOTyT aKcmpeccapoBaTsca
raGpaiEEe MOJMEKYJH, HE HMelpEecAd HA Y OJHOTO
H3 popmTened (MPOAYKTH mpanc-KOMIJIEMeHTAI Am)
3T0 ABJNeHMe Jerde BCero 0OHAPYKHETh B CJIydae aHTH-
reaoB I-E; HeKOTOpHe TanJOTHDH, KaK, HanpmMmep,
H-2b, poobGme me skcupeccupywt I-E, nockolrKy ue
opomcxofnt ofpasosaHmA adbda-menm. I[losTomy km-
BoTHHE F,, y KOTOpHX MOMeT HPOHCXOJMTb mpanc-

Pmc. 13.11. [IIpmmep BhIABIEHEA
mparc-KOMIJIEMEATANAA C IOMOMIbIO
MOHOKJOHAJbHKIX aATETen 17-3-3S.
ITm aHTHTE]A BHABIAKT choenmdma-
gOCcTh la.22, ABNAWMYIOCH NPOSYKTOM
mpanc-KOMILIeMeHTAL A 6era-menn
rannorana H-2b g ansda-nenu ramao-
tena H-24 I — B6, II — (B6 X
X DBA/2) F,, 111 — DBA/2. 3uak g
COOTBETCTBYET A-TH-aatu-A-TL,
anak @ — 17-3-3. ([47]; mnedaraerca
¢ pasapelieHnsn.)

KOMIUIeMEHTAMEA, 3KCIpecCApPYIOT noaawni unabop
netepmmAanT 1-E, 3aKOJAPDOBAHHAEIX B ‘- COOTBETCTBYIO-
weit Oera-menm. -

neTepMuHnpyeMuil B obnactu £, npeacrapiser co6oil SKCOpeccUio (UJIM OTCYTCTBUE
sKenpeccun) mosexyn I-E B 3aBucumoctu ot o6pasoBanusa (uiu HapymeHua obpa-
soBanus) a-nemu. DeHOMEH 3KCUPECCHMM «HOBHIX) AHTUTEHOB Y TUOPUAOB MOJYIH]
HasBaHue mpakckomnaemenmayun (46, 471; npumep TpaHCKOMIIEMEHTALUA B CIY-
wae rereposurothl H-2° X H-2® npmeepen na puc. 13.10. [lpumep BhiABIeHUA
TpaHCKOMILUIEMEHTANUM B IMTOTOKCHYECKOM TecTé NIPOUINIOCTPMPOBAH HA pHC.
13.11.
13.4.3.3. Pacnpedesenue no mraram

B orauvue ot KogupyeMux B obnactax K u D awturenos kiacca I, Koropeie
[IpeJCcTaBIeHb NPAKTUIeCKN BO BCeX TKaHAX, aHTHreHH la uMeior Gojlee OrpaHUIeH-
Hoe pacmpeneienue. B nepudepugeckux JuMQPOMIHKIX TKAHAX, KOTOPHE B LEI0M
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ABIAIOTCA caMEIM GoraThiM ucrounukoM antureHoB MHC, anruremm Ia sxcmpeccu-
pyloTcs TMIaBHHIM o6pa3oM Ha B-Kierkax m HeKoTophix Makpodarax. Takoe orpa-
HEdeHHOe paclpe/eleHue, BUAMMO, 0GbACHAET, NodeMy aHTUreHH 13 He 6riam o6Ha-
PyieHH € MOMOmMbI0 anTU-H-2-CHIBOPOTOK B paHHMX MCCIEOBAHUAX CEPOJOTUM
H-2. [TpuMep UETOTOKCHIECKOTO TeCTa, BHABJIAIONMEr0 B aJJIOUMMYHHOU CHIBOPOTKe:
anturena mporas H-2K = Ia, npencrasaen ma puc. 13.12. B o Bpema Kak anturena
pporus H-2 y6upaloT mpakTmuecKM Bce JIuUMQPOMIHHE KIeTKA-MAMIEHH, AHTUTEN&

(% B~ ]
o o

Prc. 13.12. OmpepeneHme KETOTOKCHUE-
CKOH aKTEBHOCTH AaJJOMMMYHHOH CHIBO-
POTKE B TeCTe KOMIIJIEMEHT3aBACHMON
OMTOTOKCHYHOCTH,

Mumenw — xaeTkm cenesenxkm. Tectm-
pyemasn cuBopotkKa (B10.A-amtm-B10.D2) N
BHABIAET HAa MameHax B10.D2 xax autm- 01 gioA AfJax .
reAn H-2, Tak m aATErenw Ia; ma Mm- -

P
(=]

Fusenb Kneton,%

(2}
o

merax C57B1/10 cwBOpoTKa BHABIAET £10 == A SRR \\T—"f'", !
apme amtaresn la. J — B10.D2, 17 — 2 & 8 1B 32 64 128 256 5
C57B1/10Sn. (Passeaermne aHTuCHiBOpOTHM) '

opotuB la y6uBaoT B ocHOBHOM B-KiIeTKu; B pe3yibTaTe B KPUBOM IUTOTOKCUIHO—
CTH MOABJIsAETCA IJATO HEMOJHOTO Jn3uca MuimeHed. B 3ToM KOHEKpeTHOM omuiTe
612 MCIOJNB30BAaHA HOOYJIALMA KIETOK Celie3eHKU, riae B-kiaeTtku cocraraawr
90% Beex nuMbpouanux Kierok. Ecaum B KauecTBe MumeHei MCHOJL30BATh J1AMPO-
uaTel mepudepudecKoil KpoBM MM KIeTKM auMPaTUIECKUX Y3JI0B, [JIATO KPHUBOM
nuToToKcHMyHocTn Oyaer pacmoxararbed Ha Gollee HUBKOM YPOBHE — COOTBETCTBEHHO
okoso 25 1 15%. B panuux paborax mo aHaIN3y IMTOTOKCHYECKUX AHTATEN TaKue
peaKIuyM HemoJHOTO Ju3uca Habaropanrmes wacTo, Ho ux oObACHANA «ciaaboél mepe-
KDECTHOI peaKTUBHOCThIO» MM B0ooGme mruopuposanu. [Tockoapky anTuresn la
He BKCIIPecCHpPOBAIMCh HA B3PUTPOLMTAX, OHM He OGHADYKUBAIMCH MNPH CEPOIOTH-
9eCKOM THOMPOBAHUN B peaKUUM TeMATTAWTUHAuWu. JIvmpe B pesyinTare aHAIU3a
COOTBETCTBYIOINX DPEeKOMOMHAHTHHIX JMHEMA, KOrJa yHajJoch KapTMpPOBATH OTBeT-
CTBeHHHIe 3a HENOJHHH Ju3uc aHTUTeHsl B oGaactu I, ¢Tajlo ACHO, YTO peaKIUA
HEIOJIHOTO JU3MCa OTPAKAIT CYMECTBOBAHMe OTAEIbHOA T'PYIIE AHTUTEHOB KIETO-
YHOA MOBEPXHOCTH.

Janusie o pacnpejeleHHN aHTUTEHOB [a B IPYTHAX TKAHAX OCTAKTCA IPOTHBO-
peaupriMu. Mimeroresa coobmeRus o6 skcmpeccuu antureHoB la ma cyGmomyaanusax
TuMOUMTOB, mepudepudeckux T-amMdonuTax, HEKOTOPHIX SIUTEIMATIBHHX KIeT-
Kax, KIeTKaX MOYKU A JAPYrdX KIeToInux momyaauusx. Onmaxo ompeneinseMoe
Ha 3TUX TKAHAX KOJMYECTBO AHTUTeHOB la 3HAuMTENbHO MeHbINE, 4eM KOJIMIECTBO
la Ha B-kmerkax, u ocTaeTcH HEACHKIM, CBSf3aHA JW JKcOpecCHA la ¢ SHIOTeHHHM
CHHTE30M B 3TUX KIETOYHHIX MONYJIALUAX AIN KIETKH cOpOUPYIOT AHTUTEHHI, BHIpa-
GoTaunnie npyrumn kietkKaMu. Co3paeTcs BOewaTideHue, 9TO TUMOLMTH MOTYT KakK
HONYy9YaTh AHTUTEHbI 1a 0T APYTrEX KIeTOK TEMYCa, TaK M BHAOT€HHO NPOLYLHPOBATH
ux B HeGoapmux xoaugectsax [48]. Ilosromy mabuparensHocTh pacmpefeleHMsE
apTMTeHOB la mo TKAHAM UMeeT, MOMKeT AMETh, CKopee KOJIWYECTBeHHRIH, 9IeM KagecT-
BeHHHI#E xapakTep. He nmcKiwdeHo, 4T0 MHOTME TKaHM 3KcOpeccupyioT la B HeGoan-
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mMAX KOJHYeCTBAX, B TO BPeMA KaK MiA B-kmeTok M Makpodaros xapaKrepeH BHICO-
KM ypoBeHS 3Kcmpeccuu. HemssectHo, HrpamT A PYHKIMOHAILHEYI POJb MaJhle
KolnmdecTBa la, aKcmpeccMpyeMbie Ha APYTMX TKaHAX.

13.4.3.4. Cepoaoeusn

CeonHbie maHHHE O CepoJormiecKmx cmelPUIHOCTAX [a mpHUBeleHsl B TaGi.
13.13. Kak u B cayqae cmennpudanocTed aHTHreHOB Kiaacca I, nudposHe 06o3Hade-
HUA NPHCBAMBAJIMCH aHTHIeHaM la B COOTBETCTBHM ¢ XPOHOJOrM4ecKoill mociemoBa-
TEJIBHOCTHI0 UX O00HAPYKEHMA M HE3aBMCHMO OT JIOKAJIM3aIMM AaHTHTeHOB B 00IacCTH
A nin E. Hak aBcreyer u3 Tabn. 13.13, moauMopduam amruresos Ia cazanm ¢ 06-
1acteio A B ropa3pmo Gonbpmelt cTenmenH, 94eM ¢ obaacteio F; momapisomee 6oJbIINH~
CTBO M3BECTHHX cmenudmaEOCTedl KapTHpoBaHO B of6iactn A.

Ta6muua 13.13. Ceposorugeckme cmenudueBocTn agTHreHoB la (mo [49])?

A E
Tannorun
H-2
JacTHaA obuine qacTHas oGune
b 20* 3, 8%, 9* 15*
d 11 8% 15¢ 16 23 7*
f 14 1, 5, 17+, 18
k 2% 1, 3, 15%, 17*, 18, 19* 222+ 7%
p 21 5, 13% 7%
q 10* 3, 5, 9%, 13*, 16
r 1, 3, 5, 12, 17+, 19+ 222+ 7%
s 4 5, 9% 12, 17%, 18

1 ComegududHOCTU, OTMEUEHHBEe 3BE3NOYKON, GHIAM OnpefeseHHN C IIOMOUILI0 KAK AHTUCHI-
BOPOTOK, TaK M MOHOK/IOHANBHHX aHTHTea (HampuMep, Ia.7 u Ia.m7).

2 Ja,22 OmJna OTKpDHTA KaK YacTHag CHelM(UYHOCTh ramjoTuma H-2h, HO HeZaBHO 3Ta
coenmduuHocTh Takme Owna HafimeHa y H-27. UYacTHne cheuudWdHOCTH T aIljIoTHIIOB H-2k
u H-2" moxa He oBO3HAYeHH HOMEpaMM.

OcoGeHHOCTH CepoJiorMM AHTHUIEeHOB la, BRI3HBaBINasd BHaYajJe yMUBIEHAE MC-
clefoBaTelNel, 3aKI0Yaiach B TOM, YTO BCe JHMHHHM MOKHO ORIJIO pa3feinTs Ha
Ia.7-monoxurensanie u la.7-orpuinarenbanie. [loloxuTenbHbIE JMHMM 3KCIPECCH-
poBajgyn TakK:ke Apyrue aTureHusl I-E, B oTpHIaTeTsHHIX sKe JIMHAAX OTCYTCTBOBAJIHN
aNbTePHATUBHBIE alliejIbHbe cHeluPHIEOCTH. ITOT (eHOMEH CEerofHs Jerxko o0mbAac-
HATH ¢ TOYKM 3PEHUA XHMUYeCKON CTPYKTY Pl anTHrenos la, o KoTopoit MuI yske roBo-
puan (cM. puc. 13.10). Ia.7-monossuTenbHLE NWHAM SKCOpeccHpywT umemb E , a
Ia.7-oTpunarensHsie AMHUE He 9KCOpPecCHPYIOT ee. Ilo mociegAMM NaHHKM HeCHO-
cO0HOCTH NPOAYLHPOBATH a-LeNb 00BACHAETCS H3MEeHEHNEM CTPYKTYDHOrO TreHa
E; BcuencTeue TaKOro M3MeHEeHMs reH, BEPOATHO, He MOKeT OHITh 3KCIPeCCHPOBAH
[50]. Ecnu a-nennb He 9KcOpeccupoBaHa, He oGpasyoTcs MoleKynu I-E n Bo3EnKa-
eT «HYJeBOH» anuenab. o HacToAmero BpeMeHM He BHIABIEHO NPAKTHIeCKM HMKAKO-
ro pasgoo(pasua o-nemeit, sKcmpeccHpyeMunx la.7-moJoKHTENbHRIME TANIOTANA-
mu. HaoGopor, Eg-enn oTIMYanTCA 3HAYMTENbHHIM NOJIMMOPOH3MOM, H, HO-BHIM-
MOMy, HUMEHHO ¢ [-IemAMu cBsA3aHo pa3HooGpasme la-cmenuduunocreir obmacrm
E (xpome cmemuduanoctr 1a.7). Boamoxxno, 1a.7 Asnsgerca merepMuHAaBTOR a-llend,
BHIABIAEGMOA B pe3yJbTaTe MMMYHHM3AlMM JWHMA, He sKcmpeccupyiomux I-E, nam
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#e, HaoGopot, 1a.7 Moxer GnTh oOmeit nerepmMmEAHTOH BCex P-Lemedt, HO AJIA ee
aKcnpeccrd HeofXouMa acconEalus ¢ C-IEelbio.

VMeRHO 3aBHCHMMOCTD OT DKCHpPECCHM Ct-TeHa OpWBEIa K KaPTHPOBAHMUIO CIeI(d-
¢uunocreir I-E B o6nactn £, HecMoTps Ha To, IT0 moamMopdHasa P-lienb B MedCTBH-
TEeNBHOCTH KONMpPOBaHA B obmactn A. [[nsa ompenenennsa mpoduas comennpuinoctei
KOHKPETHOI'0 ralJIOTHIIa IPOBOAAT aHAJIHN3 JIMHHH, UMelomeil o6racth 4 3Toro ram-
JoTHDA M 9Kcmpeccupybomeid a-uenb obnactu E [51). B caywae ramnorunos, He
aKcupeccupyomux Modekyinu [-E, mas stoff menm MokHO HafiTH peKoMOMHAHTA
mesxny obnactamu 4 n E win monyunts ru6pugos F; ¢ ramnorumoM, skcopeccnpyo-
mum nens E . Tak, ramnotunu b, k, r u s (cM. 1aba. 13.14) nmeror ren nemeit Eg,
obycnopnmBamuid o6pasoBaEne MoneKya la ¢ o0mell miA 3TMX ramioTHOOB cHe-
uuprunocteio Ia.22; sra cmenuduanocTh oTCyTCTBYET B ramiorunax d, f, u g. Hao-
6opot, cnernudpugnocth la. 23 dopmmpyerca nemamm Eg rammornna H-29 u orcyr-
CTBYeT B APYTHX ramioTHOaXx.

Tabauua 13.14. Kommiemenranus A-E B caydae skcmpeccuu [a.22
u Ia.23. [47, 51, 52], c uM3MeHeHHAMH

Aaneau A Anneau E 1)
Crnet¥pMIHOCTDL
+ - + -
Ia.22 b d d b*
k f k f*
r p p q*
s q r s*
17 17
I1a.23 d b d b*
f k *
k P q*
p r s*
q 17
r
s
17

1) Annenu E, OTMEYEHHHE 3Be3MOYKOM, BUMAMMO, ABIAKTCA «HYJCBRIMID,

IlonoGro amTMreHaM kmacca I, amturenn Ia oGmacteit A u £ MoxuO mompasne-
nuTh Ha Oo0mKe H 9acTHHE CIeMGUIHOCTH, XOTH [0 CHX MOP YacTHHE CHel{NPAIHOCTH
onpesieNieHbl He VA BCEX FAIUIOTHOOB. B oTiHYMe 0T CHTyal(MK C. AHTHTeHAMH KIacca
[ o6mue cnenupuUIHOCTH € MepeKpecTHOH PeaKTUBHOCTHIO JJIA MPOTYKTOB PA3HLIX aJi-
aeneit obnacreit A n E BcTpedaTcd KpaHe pegko. BolbmMACTEO MOHOKIOHAIbHKIX
anTuTen mpotMB la Taxyke cmenMPMYHH MIA Kakod-imbo omHON 06aacTM, XOTA He-
N4BHO MOABMIOCH COOOHIEHME O CepUM MOHOKIOHAIBHHX AHTHTeJ], MepPeKpecTHO-
pearnpyromux ¢ apruremamu [-A n I-E [53]. IlosTomy, xoTa HaGaomaeMmue mepe-
KPeCTHBIE PeaKLMH CBHAETENBCTBYIOT O TOM, 9TO reHH mpoaykroB A m E mpoucxo-
AT oT 0o0mEero reHa-mpeJmecTBeHHWKA, OHM, OO-BUANMOMY, OperTepleilnu §oJblie
He3aBMCHMEIX M3MeHeHMH, 4eM reHH Kiacca I. MoykHo okupmaTh, 9TO B OTIAMYHE OT
aHTHreHoB Kjacca I, AIA KOTOPHIX 3HaHME AMHMHOKNCJIOTHOH HOCHel0BATe]bHOCTH
He JaeT BO3MOKHOCTH OTHECTH aHTHIeH K KOHKpeTHo# oGnactu (K wnm D), nansvueii-
mee paGoTH 00 CeKBeHNPOBAHMIO MO3BOMAT BHABATH HOCIEROBATENBHOCTH, cIel(udu-
qgne cooTBercTeeHHO MAA A wam E. HasecTHhe cefiuac pesynbraTsl ceKBeHHMpOBa-
HAA aHTHIeHOB Kjaacca 11 JenoBexa M MREIIM IOATBEP/KAAIOT 3TO I Peanooxenne [54].
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13.4.3.5. @ynkyuonarvuue ceoiicmea

C amruresamu la cBA3aHH MHOrOYHCIeHHHE (YHKIWH, OPOABIAMMECT KaK
B a/UIOTeHHHIX PEAKIUAX, TAK X B PHU3MOJOTHYECKOM B3aUMOIEACTBMH KIETOK IPH
HEMMYHHOM OTBeTe. K annopeakKTMBHNM (YHKOUOHANHHHIM NPU3HAKAM OTHOCATCH
craMynanua peakuuu CHJI, sHepriuunas cTUMyIAnusa BepaboTKH ryMopanbHEX aH-
THTEN, PeaKUHH «TPAHCIJAHTAT HPOTHB XO3AMHAY» U B HEKOTOPHIX CIydYasX OTTOP-
JKeHHMe TpaHCIJIaHTaTa. XOTA 0 CHX DOP HEACHO, CBA3aHH JIH 3TH CBOMCTBA C Y3HA-
BaHHMEM AHAJOTMYHHEIX HIM pa3HHX NeTepMHHAHT aHTHTeHOB Kjaacca 1I, Gonpmum-
CTBO MCcCJegoBaTeseil IPUXOAMT K BHIBOAY, YTO BCE JETePMHHAHTH PacHmoJoKeHb HA
OTHHX M TeX Ke MoJeKyiax.

Cpenu ¢u3HOIOrNIecKHX peaKIuii HMMYHHOI'O OTBETA, CBA3AaHHBIX ¢ AHTHTeHA-
Mu la, caenyer otmeruth Gonbinoe 4YMCI0 (eHOMEHOB, BKIKWYAKNIOUX B cebA B3am-
MopeiicTeHe Mexny T-nuMmpounramn, B-mumponuramu n maxkpodaramu. B Goapmun-
CTBe CJIy4YaeB UyKepOJAHbe AHTHUIEeHhl MOJKHE OHITH HMpe3eHTHPOBaHH (mpelcTaBle-
nbl) T-kieTkaM aHTHTeH-IPe3eHTHDYIOMNMH KiIeTKaMu (cyOmomyasuuel Makpoda-
roB); IPH 3TOM IPOMCXOAMT DacHo3HaBaHHe T-KIeTKaMH KOMIJIeKCa Yy epONHBIX
QHTHIeHOB X aHTHreHoB |a HA MOBEPXHOCTH AaHTUIEH-OPE3eHTHPYIOINX KiIeToK. B pe-
ayapTate T-KieTKa, noayduBmad MEGopMaumo o6 aATHreHe (UpuMUpOBAHHAA aH-
THreHoM) Ha Ope3eHTHPYIOmMeR KIeTKe, MMewmeHd KoHKpeTHHH HaGop aHTUreHOB
Ia, B 6yaymeM «y3HaeT» 3TOT AHTHMTEH JHIIb B NPAMOE MJIM acCOLUATHBHOX CBA3YU C
TaKuM ke HabopoM artureHoB la. Takum oGpa3oM, HAa ypoBHe pacCOO3HABAHNA AHTH-
refa Mouekymnsl la urpawoT Takyo xe poas B MHC-pectpmrumm, Kak aHTHreHBI
ki1acca I ma yposue apdertopos CML, Korma mporcxoaur pacnosnaBagne KOMIIEKCA
QHTHUTeHa M «CBOMX» aBTMreHoB kiacca I. MemoMen M HC-pecTpHKIMH KIETOYHBIX
B3aMMOJeHACTBMA OPH MMMYHHOM OTBeTe NeTaJTbHO paccMaTpupBaerca B Ia. 15.

[ pyraa Gonpmasa rpynna ¢yHEKuuil, cBasamEnx ¢ la, otHocHTeA K AeicTBMIO
redos Ir. Ilockoapky B GOJBIIMHCTBE CIydaeB MMMYHHHHE OTBeT BKIWYaeT B cebs
B3aMMOMIEICTBHA MEXIY AHTHUIeH-OPe3eHTAPYWIMMK KieTKamu, T-rierkamm m B-
KIeTKAMH, a 3TH B3aMMOJEHCTBMA IPOTEKAIT Yepe3 «Y3HaBaHUE» AHTHIEHOB B CO-
JeTaHUM ¢ MoJeKyiaaMu kiacca II, 6nuto 6Bi JIOTMYHO HIPENNONOKUTH, UTO JAePeKT
Ope3eHTHPOBAHMA aHTHTreHa oGDbACHAETCA HEeCHOCOOHOCTBIO OIpefeleHHHIX AHTHIe-
HOB la CHYMHTH DeCTPHKTMDYIOIMM 3JEeMEHTOM Iif pacHo3HAaBaHMA AHTUTeHA.
Taxofl medexT GymeT cOOTBETCTBOBATH OMpeNeleHMI0 reHa Ir, Tak KakK OH MpuBeJeT
K aHTHreH-coenuuIecKoll apeaKTHBHOCTH. B To :xe BpeMsa medekr GymeT JoKalIm3o-
BATBCA B OpeliesiaX cooTBeTCTBYIOMed o6aacti /, MOCKOJBKY OH CBA3aH C aHTHUre-
Bamn la. B caMoMm fexe, mmerorca yGequTeNbHbIE TOBOOL B HOJb3Y TOTO, 9TO HEKO-
TOphie M3 TeHOB, KOJUPYWIINX aHTUTeHH la, OMHOBpeMeHHO OTBeTCTBeHHH 34 (eHo-
MeH reHoB Ir; Takme HNaHHBIE JeTAalbHO paccMaTpusBawTcs B ria. 16. OgHako, Kak
OymeT moKa3aHO Jajiee, He Bce reHHl Jr pacmoloeHH B obxactax J, KOGMPYOMMX
aHTHreHsl la, M02TOMY XOTA TeHHl, KOAUPYIONINe aHTHIeHH la, BEPOSITHO, ABIAIOTCA
resamu Ir, gaiexo me Bce reHsl Jr KommpyioT amTurens! la.

13.4.3.6. Moaexyaapnas Guosoeus

IIpo6aeMa BHENEHHA TeHOB JOKycoB Kiacca Il paspaGorana B Mempmeit cre-
HmeHH, 9eM B clydae JOKYCOB Kiacca I, XoTa B mociegHee BpeMsa 3Ta 06JacTh GHCTDPO
passuBaeTca B yxke Habmwogaerca 3HaYMTedbHMA mporpecc. Coapmaercs Bmedatie-
HHe, 9TO B OTJHMYHE OT JOKYCoB Kiacca I ofmee unciao dokycos Kiacca 11 He mamHO-
ro IpeBHOIAeT YHCJIO DKCOPEcCUpyeMbiX NMoKycoB. CoBpeMeHHHE HOpefCcTABJIEHHA O
resax kaacca II mompo6Ho uanosxkeH: B ri. 14.
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13.4.3.7. Mymanmu kaacca 11

K HacToAmeMmy BpeMeHHM ONMCAaHAa JMMb OJHA MyTalMA reHa kiacca II, bm 12
[55]. MyTamT 6B1s1 0O6HAPYKEH B pe3yibTaTe CKPMHMHIA TAKOrO ke THIA, KaK M OpH
BHABJIEHMH MyTaluid Kiacca I, a MMEeHHO IO OTTOPIKEHHIO TPAHCILIAHTATA KOMKH.
Myraumsa bm 12 otnuganack oT Apyrux myranmi H-2°, HOCKOIBKY o pe3yibTaTaM
TPAHCIJIAHTAIMOHHOTO TECTA OHA JIOKANM30BAJTach B OTAENbHOH rpymme KoMmmie-
mentarmu. Tax, rmGpuan Meskny MmyrtantoM bmi2 m ppyrmmm myramramu H-2KP
He OTTOPral¥ TPaHCIIAHTAT Koy H-2° (1. e. pa3Hble IpynmEl KOMIJIeMEHTAIMH),
B TO BpeMA KaK THOPHIH MeRAY JAPYLMMHM MYTaHETaMHd OTTOPraJid TPAHCIIAHTAT
«iuKoro Tmma» (OMHA rpymna KoMmieMmeHTaumnu). Cozganve peKOMOMHAHTHOTO TAIJO-
tana y anane B10.MBR (cM. Ta6n. 13.7) mossoamio KapTHpoBaTh y4acTOK, OTBeT-
CTBeHHEIA 3a 0COGEHHOCTM OTTOPKEHMA TPAHCILIAHTATA; OKA3aJ0Ch, YTO MYTaIMA
NpoH30mIIa B TeHe, pacHmosoKeHHOM npasee ofmactu H-2K [56]. Y wMytanmTa
bm12 Takke oxasanmch H3MeHEHHHIME MHOIHE cepoJIOTHIeCKHe chenudHIEocTH
[a[57], mpuueM BHmociencTBMHM GHIIO MOKAa3aHO, YTO IENHIH PAJ MOHOKIOHAJIbHBIX
agruten npotus I-A® Boo6me He pearmpyeT ¢ JMMPOMTHHIMM KJIeTKAMH MYTaHTa
(38].

Hccaemosanne 510 MyTaETHOH M0 Ia JMENHK M03BOJMIO BHABMTL MHOTOYHCIIE-
HHHe KOPPeJALMH Me;xAY (YHKUMOHAJAbHHIMH CBORCTBaMuU ofaacTy / ¥ MYTaHTHBIX
monekyn la. Cefiuac m3BecTHO, UTO MYTallMA 3aTPOHYJIa Iemb Ag MPOAYKTA JOKyca
A n 5e 3atporyna uemm A [59, 60]. [Tomumo ocoGerHoCTe, CBA3AHHKIX C OTTOPIKE-
AVEM TPAHCHOIAHTATA U CepoormdeCKUMH CIeINPUYHOCTAMY, Y MYTaHTa OBLIH 00HA-
Py#eHH Takke H3MeHeHEMA peakTusHocTH B CHJI, HexoTopmx ¢yHKIm# remos Ir,
B DeCTPHKIMH Hpe3seHTALMA aHTHTeHoB. ECJIH HCXOMUTHh H3 IpefnosiosKeHHd, 9TO
MyTaudA 3aTPOHYNA JHIMs OTHY MOJEKYyJy, TO MOKHO HPHATH K BBHIBOAY, 4TO BCE
DepeIucieEHbe CBOACTBA ABIAKTCA QYHKIMel OXHOE M ToH Ke MOJEKYJIbl.

13.4.4. Ipyrue nokycwi, cuenaennvie ¢ MHC
13.4.4.1. Obaacme I

B peayanbraTe aHanu3a peKkoMOMHAHTOB 00acTh / OnuIa pa3felieHa HA OATH Y9a-
crros (puc. 13.9); TonbKo B ABYX M3 HUX, B o6nacTax A ¥ E, Kak yke rosopmioch,
Ooitn oGHApY:HeHsl NOKych kiacca II. YqursiBas nmokanusauuio oGunacredt B, J u
C B mpeneniax o6nactu / 1 NX BepoATHOE Y9acTHe B PeryasAMM WMMYHHOTO OTBETa,
HEKOTODHIE aBTOPHI OTHOCHAT 3TH JOKYyCH K Kiaccy I1. OmHaKo maHHBE 0 CTPYKTYPHOM
CXOACTBE HPOAYKTOB STHX TpPeX JOKYCOB ¢ HPOAYKTaMH ofGnacte#t A m E HeMHoro-
quC/HeHHBI, M, IO-BHIMMOMY, HMeeT CMbICI PacCMAaTPUBaTh KaKAYw H3 obaacteid
B, J 1 C Kak CaMOCTOATENbHYI eJUHMUIY, U He HETATHCA KIACCHPUIMPOBATH HMX
KaK IPyOOy Ao TeX Iop, HOKa He 6ymeT modydeHa HoBasg MH(GOPMAIUA O CTPYKTYpe
reHOB, BXOAAMHUX B COCTAB 3THX obiacTeii.

13.4.4.2. Obaacmv B

O6nacte B Boepssle 6ulia o6HAPYKeHa Opy aHalu3e pexombumanmra B10.A (4R);
PeKOMOMHALMA OTAENINNA TeH MMMYyHHoro otsera (Ir) ma IgA-mmenmomsr ot rema Ir
Ha IgG-muenommr [61]. [as maimest B10.A (H-2°) xapaxTepeH BhiCOKMHE ypoBeHB
EMMYHHOro orBera Ha Oenxm IgA ® caabuit orBer Ha 6Geakm IgG, B TO BpeMsa
kak Moimu B10 (H-2%) mMmewr mpotuBononoxuui geHornn. [locKodbKy y Muimed
B10.A (4R) maGmomanca BLHICOKHH ypoBeHb HMMYHHOTO OTBeTa Ha o6a Kiacca Mde-
ToMHEX GelKoB, ORI clellaH BHIBOJA, 9TO MaHHAA IAHUA YHACIEOBAXa OT POXUTENb-
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CKMX JNTHMHNE ABa HealyenbHbix reHa [r. Ilosromy o6macts / Guna pasbura Ha aBe
cyb6o6aacTn, BoocieacTBMM HaspagHRbe /-4 n I-B. Ilocaenywomee naydenne o6aactn
I copasa ot I-B (cM. HWKe) NO3BOJHKIO0 YCTAHOBHTH PeKoMOHHAIMOHHHE I'PaHMIbI
oo ofe cTopoHH oT obnactu B.

Janpaeifine ucciefoBaHMA, MPUBENEHHLE B HECKOJbKMX JalopaTopuax, mo-
Kasanm, 910 B obnact B cocpenoToden nenniit pag renos Ir, B ToM ducae remst, onl-
penengoomue ¢eHOHOb BHICOKOTO M HH3KOTO YPOBHA HMMYHHOTO oTeeTa [98—
101]. B cBoe BpeMsa Gb10 BHICKa3aHO NPENNOI0KEeHHME 0 TOM, 4T0 3QPeKT HTHX reHoB
Ir MoxkeT OHTH 00YCNOBJIEH @KTHBHOCTBhIO [BYX TeHOB, OofHOro B oblactm A u on-
HOro — B 00JacTH, pacHmoiio;KeHHOH cmpaBa oT B, mpuieM coenupmuecKme KoM-
OMHaLMK aljejiefl B 3THX ABYX 06MaCTAX MOryT OHTh YCJIOBHEM, HEOOXOMUMBEIM HJAM
OOCTATOYREM A TOMIEPKaHMA COOTBETCTBYIOMEro QeROTHIIA MMMYHHOTO OTBETa
[62]. Onnakxo, Kak HM NpHUBIeKaTelbHa 3Ta FHIOTE3a, 0 CHX MOP He YIAT0Ch MOKa-
3aTh SKCOEPHNMEHTAIHHO €€ MPABOMOYHOCTh B OTHOHIEHMH OOJNBIIMHCTBA AHTHIEH-
cmennpuIecKHX peaKUuid, KOHTpolEpyeMuiXx obiaactbio B. HecmoTps ma MHoroum-
cJieHHBle IMONLITKH, 0 HACTOAMmEro BpeMeRH He YMaJoCh CepoJOrndecKH ANeHTUH-
nupoBath Kakne-Tu6o npoayktsl obnactu /-B. IloaToMy 6hJI0 BHICKA3aHO I PENION0-
eHHNe, YTO JIOKYCH 3TOo# 06MacTH He KOZMPYIOT NMPOAYKTOB, BKCIPECCHPYEMBIX Ha
MeMOpaHe KJIeTOYHOU MOBEPXHOCTH, a HECYT, IO-BATUMOMY, PeryiaaTOpHYIO QYHK-
nquo. B kagecte pabogeit GopMyNMpOBKM aBTOP paccMaTpupaeT ofiuacTh B kKak
obmacTs, oupegenaeMyio no QyHKIHUHN reHoB /7, CTpPYKTYpHaA OCHOBA KOTOPHIX HEH3-
BECTHA.

13.4.4.3. O6aacms J

B rewenme mmorux ger auaunu B10.A (3R} u B10.A (5R) canranmce maeHTHd-
BEuME (puc. 13.8), MoCKoOABKY oHM GHIM OJHHAKOBHMM IO BCeM MOCTYIHBIM IS
THONpoBaHUA aRTEreHaM KiuaccoB I m II. Ograko B 1976 r. Mepdn u np. [63] coo6-
IWIN 0 TOM, 9T0 aHTHTeNa, MoJYdeHHLEe B pe3yabTaTe PelMOPOKHHX MMMYHH3aILai
MEKY 3THMH JHHHAMY, COOCOOHH B UPHUCYTCTBHM KOMIJieMeHTa JIH3MPOBATh CyOpe-
ccopanie T-riuerku. BoociegcTBum 3TH peayibTaTsl GBIIM HOATBEPHRIEHE MHOTHMMU
OPYTHMM HCCJeIoBaTelAMM, paboTaBIIUMK ¢ PasiIMYHBIMH cHcTeMaMm T-cympecco-
pos. Ilockonsky uncio T-cympeccopoB B HOPMAJABHEIX HOOYAANMAX JAMPOMTHEIX
KJIeTOK O4eHb Majlo, aHAJAM3 aHTHICHOB ObLUIb CONPAKER ¢ 0ONBIIMMK TPYXHOCTAMH,
BHITEKAIOMUMA U3 HeoSX0NMMOCTH B QYHKIIMOHANBHEIX TECTAX [JA ONpeleleHN aK-
THBHOCTH CYIPECCOPHHX KIeToK. B mocienmee BpeMsa GuJM Co3daHb KIOHKMPOBaH-
Hble auEMKM T-cympeccopoB; McmoJib3oBaHMe ITHX JHHMHE MO3BOJNUT BHIAENHUTH M 0Xa-
pakTepnaoBaTh mponykTel ob6xactu J [64]. Henasro moasuaucs coo6menusa o JIunm-
AX rubpuaoM, CeKpeTHPYWOIINX MOROKJIOHAJBHEEe aHTHUTENIa UpoTHB /-J; mamnume
TaKHX aHTHTE] MOJKHO 3HAUMTEJbHO 06jJerduTh mcciefopamne obuactu J [65, 66].
Mponykre ob6aacti J o0Hapy:KeEH Ha MHOKeCTBE CYHOPECCOPHHX (paKTOPOB, HO
ONATL-TAKH B COJBIIMHCTBE CJYYaeB A OUpeaeieHHA UocIeqHnX Heobxoqumu GyH-
KIMOHAJbHEIE TeCTH, MpuIeM PaKTOPH 3TH HPACYTCTBYIOT B 04eHb MAJBIX KOJNUIECT-
Bax. Beumy Bcero aToro xuMudYeckoe CTPoeHHe HPONYKTOB obmactu J mo cuX mop
n3ydeno odeHb ciabo [64]. MmeoTca HekoTophle yYKasaHHA Ha TO, 9TO NPOAYKTHI
obaactu J, BEIAABRIAEMbIe HAa HOBEPXHOCTH T-cynmpeccopos M Ha cynpeccopHEX daKTo-
pax, OTIAYAIOTCA APYT OT APYra; OCTAeTCH HeACHHIM, CKOJIBKO HPOAYKTOB Ha CaMOM
nese KogapyeT obnacthb J.

13.4.4.4. O6aacme C
OGaacte C 6nuta HMCXOXHO ompeleleHa Mo cepojiorHdecKod cmequPHIHOCTH

Ia.6, kKoTopasa BeiABAATach Ha duMbounAEx KieTKax auEni H-2¢ uw H-2°, u otcyr-
cTBoBaja y muuun H-28 [67]. Ha 3ToM 0CHOBRaHMH HpPeANONAraiochk, 9T0 B MPOHCXO3K-
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menud ramiotuna H-2° ygacTeoBata peKoMOMHAmua Mesxny ramiotumamm H-2°
B H-2%, B pesynbrate KoTopoit numEuMa H-2° monyumna o6aacte C ot nuaun H-2¢
(ra6x. 13.7). BoocnenacTum ceposiorndeckoe BHABIeHMe o6aacTu C GbI0 MOCTABIEHO
07 COMHeHMe, MOCKOJbKY BOCHPOM3BECTH INOJYYeHHe COOTBeTCTBYIOIMX AHTUTEN
He yaBajioch. OMHAKO HeJJaBHO MOSIBUJIOCH COOOMEHNE 0 NOAYIeHHH aHTHCHIBOPOTKH,
coenndudeckn pearupylome#t ¢ Ia.6, xoTs, coriacHO HMeIIMMCA aHHEM, 3TR
aHTHTesNia pearMpyioT ¢ cybmonynsanueit T-KieTok u He pearHpyiT ¢ B-kierkamu
[68]. TIoaTOMy, ecaM >TH pe3yNbTATH HOATBEPRATCH, BCE Ke He CJefyeT OTHOCHTH
obaacts C kK Kaaccy II u cKopee cliefyeT CYMTATh, YTO 0HA COXEPIKUT CAMOCTOATENb-
HEH JIOKYC.

3a mepshiM coobGmenueM o6 o6aacTi C mocieqoBalK MEOTOYMCICHHEbEe YHKIAO-
HalbHHE MCCHeOBAaHWA, MNOATBepRAWBIINE CYIIeCTBOBaHMe NaEHON ofaactH. ITH
paGoTHl Kacaluchb JOKalu3anau reHos Ir, nmeTepMmHaHT, crumynupywomux CHJI,
H [eTepMHHAHT cyOpeccopHbiXx parTopos. [lpoaykra o6aactu C Ao cux mop He oXxa-
PAKTEPH30BaHH!.

13.4.4.5. O6aacme S

O6nacts S Ghuia onpefiesicHa NPHE K3 YIeHUA KOJINYIeCTBA ONPEeIeHEOTO ChIBOPO-
T09HOrO 0eNKa, BHIABJIAEMOT0 B PeaKI{UM KMMY HOII PeIUITATAMUH ¢ FeTePOJIOr HUSCKOIT
aHTHCHBOPOTKOH TIPOTHB CHIBOPOTOYHHX GelkoB MumM. Okasagoch, 9T0 KOIH-
vecTBO Genka, HasBaHEHoro lllpeddnepom m Oysmcom [69] Ss, sapeupyer B cHpoBOT-
Ke Mulmedl pasHEIX JHHUHA, IpPpUYeM YPOBeHb ero cofiepkadud (HUSKUH MM BHICOKMIA)
IeTepMHUHHPOBARH IeHaMH, KapTUpyeMuMH Mexny cmenuduunoctamun H-2. Taxum
o6pasom Grna onpenmenera obaacts S. [lodrn Bee ranmoTunst H-2 HecyT ajifielb BH-
coxoro comepxanua Ss (Ss"), u amme B ramnorume H-2* mMmeercs amiennr HM3KOTrO
comepxarna Ss (Ss'). TloaToMy A THOMpOBAaHMA S$ MOMHO GHII0O MCIOJIB30BATH
TOILKO PeKOMOMHAHTOB MeKMy aJjlelieM Kk M APYTHMHK allielfAMM.

BoociencTeuu B pesyabraTe MMMYHM3anul Mbme# Ss! gpaknueir coiBOpoTEH,
oboramenHoit Ss, 6wa o6HapyskeH Apyro#t Mapkep obmactm S. OmpemenseMbiit Ta-
KO#l aJIJIOMMMYHHO# CHIBOPOTKOI MapKep Slp mpucyTCTBOBAJ y MHINEH ¢ TamioTHIOM
(SIp%) m orcyTcTBOBaN y Mumei ¢ ramiotumoM (Sip°) [70]. OGosmagerme Slp pac-
muppoBEIBAETCA KaK 0eloK, orpaHWYeHHH# mojoM (sex-limited protein). B artom
HA3BAHUM OTPaykeH TOT $aKT, 4To Mapkep Slp, Kax OpaBHIO, BHABIAETCA JUMb Y
camnoB. OrpaEMdeHMe SKCOpPECCHM, CBASAHHOE C II0JOM, BHAMMO, 00YCIOBJIEHO
BIEAHEHEM TOPMOHOB.

B Tegenne MHOrmx JieT CTPYKTYpa M QYHKOMHM OPOAYKTOB 0GJACTH OCTABAJIHCH
remapecTHRIMK. HenaBHo, ofHaKo, Gelok Ss 6h1 HAeHTHOHUNNPOBAH KaK KOMIOHEHT
C, cucteMn KoMmieMmenTa mbhmy. Hak Gymer oTMedeHo fanee B HacToAme# riase,
KojUpylomue BApMaHTH KommoHeHETa C, KoMIJeMeHTa YelloBeKa, TAKKe CLemIeHH
¢ MHC. Tarkum ofpasom, accoumanus Mo;KeT UMeTh (YHKIMOHAJIbHOE 3HARYEHHE,
HO B JOGoM ciydae €e UPHYMHBI OCTAXOTCA HEM3BECTHLIMH.

13.4.4.6. Anmuzenn Qa u Tla

Boita u Oan [71] TIMaTensHO M3Y9YHIH CepOJIOTHYECKHM ompefelifAeMile RHTHIe-
BN KJeTOYHOH MOBEPXHOCTH, KORAMPYyeMble TeéHAaMH, PACHOJO}KeHHHMHM COpaBa OT
xoMmiaexca H-2. Jlokyc monyumnn HaspamEue I'la, HOCKONBKY MepBOHAYAJIBHO AHTH-
reHH 0GHAPY)KMBAJMKUCH INIABHHM 06pPa3oM HA KIeTKaX TuMyca M T-KieTodHmx neii-
K030B, HO He B JApYyrux JAMMPoMIEHX momynaumax (oTciofa Haspamwe Thymus-
leukemia antigens — TuMyc-neiiko3ane aHTHrenhl). Ceporormueckme cmenupuyHO-
cre agTHreHoB Tla momyumnu massaHme TL m Guiinm oGo3maueHEH HoMepaMm (CM.
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apumevanne K T1abn. 13.15). CosmaEMe pANa KORTeHHAKX M KOHIeHHHX peKoMOH-
HAHTHHIX AHHAA a0 BO3MOXXHOCTb KapTHPOBAaTh reHll 7'la OTHOCHTENBHO KOMILIEK-
ca H-2. C noMompi0 3TUX JAHHEE Takxe GLIIA HmoJiydeH coeluMPUYeCKHe aHTHChIBO-
poTkr mpotus aHTEreHoB Tla,

Tabmuua 13.15. Pacopenenenve anaeneit Tla u Qa mo nuruaM (mo [72])

JIMHuA ral}?ﬁ'; un Tla? Qa-1 Qa-2 Qa-3 Qa-4 Qa-3
A a a a a a ? b
A-Tla1l a b b a a ? b
C57BL/6 b b b a a a a
B6.K1 b b ? b b b b
B6.K2 b b ? a a a a
BALB/c d c . b a a ? b
A.CA f d a b b b b
AKR d b b b b b b
B6-H-2% k b b b b b b
B10.BR k a a b b b b
‘C3H k b b b b b b
DBA/1 q a b a b ? ?
A.SW s b b a a a a
A.TL t1 ¢ b a a ? b
A.TH t2 a a a a ? b

1 Anpnenu Tla caepyromuM ofpasoM onpemgesiorcea cnenubnunoctamn TL; a=1, 2, 3, 5,
6; b= HynepaA CcHOeMUPHIHOCTB; ¢c=2; d=1, 2, 3.

7

ITomumo HeoGhIHOTO pacmpeneieREMA mo TKaHAM aHtureHaM Tla npucymum He-
KoTophle Apyrue EHTepecHbe ocoberHocTH. Tak, GHI0 NOKa3&HC, YTO B OTAMUHE OT
apyrux agruresoB MHC stm aETHreHH CHOCOGHH M3MEHATH CBOE DACHONOMEHHE B
KJeToYHoH MeMGpaHe WIM «MOAYJIMPOBATH» B IPHCYTCTBHH cHeNMPHYECKHX aHTH-
Ten mpu temmeparype 37°C [73]. Ilocae Takoit momyaAnmnE moGaBieHHMe KoMIje-
MeHTa He OPUBOMHT K JH3ACY KIETKH., JTa 0COGEHHOCTH JIEHKHT B OCHOBE TECTHPO-
panana anturenos Tla m cBugeTeabcTByeT 06 MX HE3aBHCHMMOCTH OT APYTHX CHCTEM
aETHreHoB. HpoMe Toro, 6nna BHsaBieHa o0paTHAsA 3aBHCAMOCTb MEAY KOJXHYECT-
BoM anturesos Tla m H-2D ma mosepxHocrm TEMonuroB. [locne MoaynAudm aHTH-
renos Tla sxcmpececun H-2D ycunmpaerca. Bonee Toro, MetomoMm GiaoxmposBaHuA
AHTHIGHOB OHII0 MOKAa3aH0, YTO CBA3KIBAHWE AaHTHTEN ¢ aETuremamd Tla marubu-
pyer csasnBagde agTuTen ¢ apTuresamu H-2D, Ho e ¢ H-2K. 3tr namEne npnse-
JH K BHBOAY 00 ocofoil mpocTpaHCTBeHHOM B3aMMOCBA3M MexNy aHTHreHamm Tla
n H-2D ma Mem6pane Tla-mono:xMTenbHHX KJIETOK.

ITo 6uoxmmudecknM KamELIM Monekyaa Tla cocrout m3 Taxeno# (c Mox. Maccoit
45x]la) m nerkoit meneir; nerkas uens uaeETEIRA Geta,-Mukporaobynuny (74], Takum
06pasoM, M0 XMMWIECKOMY COCTABY 3TH AaHTHIeHH MMeIOT (GOJIbIIoe CXOACTBO C aH-
tarenamm Kjaacca I. CnemosaTenbHo, MO}KHO AyMaTh, IT0 JoKyc 7'la m A0KyChl Kaac-
ca ] uMeroT o6mui ren-npeqmecTseRENK. TeM He MeHee BBHAY 0co00T0 pacmpenese-
HNA 10 TKAaHAM M o0HApYKeHHHX QYHKUHOHAABHHX pasamumil noxyc T'la He cie-
yeT, HO-BUAAMOMY, OTHOCHTH K JIOKYycaM Kiaacca I.

Jlokyc Tla raprteposaH npasee H-2D Ha paccTosHAR npn6nu3m'enbno 1,5 en
(pmc. 13.9). Mesxay noxycamm H-2D n Tla HenaBro Grina o6RapyKeHa CepHA JIOKY-
coB, Ha3BaHHEHKX JoKkycamna Qa [72]. Hak moxasano B TaGn. 13.15, B RacroAmee Bpe-
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MA MOCTYNHEPYeTCA CymecTBoBaHME HATH JOKYCOB Qa, oGo3HadaeMux Qa-I — Qa-5.
ArTuresn Qa-1 Gninm 0GHApPYKEHH ¢ NOMOINBIO AIOMMMYHHKX CRIBOPOTOK HDH Ie-
peKpecTHOH MMMyHHM3aume KoHrenHnx iwHH#A. Jlokyc Qa-I He ymazoch oTHenmTh
ot dokyca Tla pexoMOmmammeit; pakTHIeCKM pacHmpemeleHHe 3TOTO JiOKyca IO JiH-
HHAM coBmajgaer ¢ pacupenenemweM aHTEreHoB Tla (taba. 13.15). Emmucteemmoe,
vem aETHreREH Qa-1 otnmualorca or amtarenos Tla,— 9To pacmpenmelieHHe IO TKa-
EAM, NOCKONBKY aHTHreHH Qa-1 BHABAAMTCA Ha cyOmomyaanuax mepudepAIecKHUX
T-nmmmdoruros. IloatoMy He mckaoueHo, uro aBTHreEn Qa-1 m Tla mpencrasasior
co6oif He MPONYKTH PAa3HEIX JIOKYCOB, a pa3Hble CTaAMH nuddepeHRIMpOBKU OPORAYK-
T4 OQHOTO ¥ TOrO K€ TeHa.

C momompio Tla-KOHreEHHX peKOMOMHAHTHEIX naman# (tabx. 13.15) nokyc
Qa-2 6uin kapTHpoOBaH Mexxny Joxkycamda H-2D m Tla. Kak m amTurenn Qa-1, anTa-
rensii Qa-2 ompefenANTCA ANJIONMMYHHBIMH CHIBODOTKAMH, NOJyIeHHHMH B pe-
3yJipTaTe mepeKPecTHHX MMMYHHM3AaIMd COOTBETCTBYIOMMX KOHTe€HHWX JHHUA. JtH
aHTATEHH pacmpefielieHbl mo JAHMAM MHadYe, deM aHTHresn Tla,— eme ommo mom-
TBePKIEHEE TOTO, YTO OHM IPENCTABAAIOT HPONYKTH OTAEIBHOTO J0Kyca. AHTHIEHH
Qa-2 maiinemn Ha 65% wxiueTox maMparAyecKEX yaaos, 15—35% TEMomHTOB, a
TaKke Ha KJIEeTKaX HEKOTOpPHX T-KIeTOYHHIX JeAK030B. ,

Jlokyc Qa-3 Taxske OHu ompefeneH ¢ HOMOIbIO AJIOMMMYHHOH CHIBODOTKH.
On He oTHensAeTcA OT JoKyca (Ja-2 pexoMOMHAaIAeH, HO EMeeT HECKONIbKO HHOE pac-
upefelienye mo AuHEMAM (Tabn. 13.15) n, suguMo, EHOe pacHmpefeleHANe IO TKAHAM.
Arrurens o6Hapys:xeHH Ha 30—50% kaeTok nmMpaTHIEeCKNX y3J0B, riIaBHHM o0pa-
soMm Ha T-KJIeTKaX, HO TaK;ke M Ha HEKOTOPHX B-KieTKax. AHTHCHBODOTKH, pearmd-
poBapmHe Kak ¢ anTHreHaMu Qa-2, Tak # ¢ Qa-3, IperMOATHPOBATIH MOJEKYIH, KO-
Topsie, momo6HO aHTMreHmaM Tla, Gnam roMonormdysw Moaexynaam kiaacca I.

Jloxkycu Qa-4 m Qa-5 Guan ompenesieHH HA OCHOBe 0COGEHHOCTEH peariMy Mo-
HOKJIOHATHHNX AHTUTEJ, moaydeHHnX npu uMmyHm3auuax AKR-anta-B6. Hamane
[0 pacHpefiesIeHHI0 aHTHTeHOB IO JWHMAM H aHANR3 Tla-peKoMOMHAHTHEIX NMHRAR
DO3BOMMIA TPENoNOKATeNILHO JOKAAW30BaTh 3TH JNoKycH Mexny H-2D m Tla,
HE0 EX OTHOCHTEIBHOE€ NOJIOKEHHE HAa KAPTE OCTAeTCH HeACHHIM. AHTHreHn Qa-4 u
Qa-5 ob6mapy;xmBarT npubGausnaTeabro Ha 75 m 35% T-knerox cenesemkm. Io-pm-
neMoMy, aHTATena mpotuB Qa-4 Takske pearmpylwT ¢ HEKOTOPHME B-kieTKaMm.

Kax BHIHO M3 BRIMIEM3IOKEHHOT'0, AHTHIEHH, KOXUPYEMEe 3THMH JIOKYCAMH,
HOKA eme M3yYeHH' HEOCTATOYHO MOJHO. BeposaTHO, B HEKOTOpHIX CIyYaAX aHTH-
TeBH NpPeACTaBJIAIT pasHHE cTagEd qudPepeanupPOBKE NPOAYKTA ORHOIO H TOIO Ke
nokyca. Bo3MoykHO Taxike, 9TO OHM ABJAATCA NPOXYKTAMH MHOLOYMCIEHHHX re-
HOB, 9acTh KOTOPWX (MM BCE) BO3HHKJA OT [EHOB-IpPeRIIeCTBeHHMKOB, OOMHEX ¢
noxycaMu Kiacca I. B Hacrosmee BpeMsa mpoBORATCA MHETEHCHBHHE QYHKIMOHATH-
HEI® MCCIAEXOBAHUA MONYJANUE KJIETOK, IKCOPECCHPYIOMMX 3TH aHTHIEHH.

13.5. Komnaexe HL A

13.5.1. Kapra HLA

CorpeMenHas TeHeTNYeCKAA KapTra KoMoiaeKkca HLA & TeCHO CliemJIeHHHIX ¢ HAM
reaoB npmeBegeHa Ha pmc. 13.13. Muorouncienaile KOMOOHEeRTH KoMmnexkca HLA
TOMOJIOTHYHH JIOKycaM kKommiekca H-2. TeM He MeHee mJIA moJiydeHHA NAaHHHX, Je-
JAITEX B OCHOBE COBPEMEHHOT0 YPOBHA 3HaHMHA 0 kapre H LA, uccnenosarens OuIm
BHHYKIEHH HMCHOOJB30BATH HHHE METONOJOrmIecKHe IOAXOMAH, 9eM IpH H3YYeHHH
noxycos H-2. Paznmaua MeTOOOB BHITEKAIOT CJAaBHAM 00paszoM H3 Heo0XogEMOCTH
aHAJIABNPOBATH He MHGpenHnle AuHMK, A Gonsmue momynaauun. Kpome Toro, B cay-

4-01622
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qae HLA 4enoBeKa pe3Ko OrpaHMYMBAIOTCA BO3MOKHOCTH MaHHOYJIHPOBATH 3IKCIE-
pHMEHTAJTbHBMHA cucremamu. IIpu paspabotke xapTh HLA sTH pasnudusa oTpasu-
JHCHh TIABHBIM 00pasoM B ¢Boeo0pPasUM METONOB oIpeNelleHHA CePOJIOrHYeCKHX CHe-

PEM3 GLO  HLA
o~ - | 1 L L
” 1/c e \\
/ N \
3 0,7 0,2 0,6
0o B 8 % Puc. 13.13. JluneitHag kapTa KOoMOJexc:
D, orR 8 c a HLA (xpomocoma 6).

1

uuprIHOCTe! ¥ B MCOOJB30BAHMHU NJIA reHETHIECKOTO aHajJn3a UHPOPMALMHM O ce-
MBAX M NOOYJIANMUOHHHX JaHHbIX. B mociegylomux paspenax sroil riassl MH pac-
cMoTpEM o6e 9TH mpobaeMbl B OTHEJBHOCTH.

13.5.1.1. Cepoaoeuneckuii anarus

Boepsrie amTnrenst HLA 6binu o6Hapys)keHH CePONOTHIECKHMMH METONAMHU B
Komne 50-X Tof0B: B KIMHAYECKAX MCCIEXOBAHMUAX IO THOMPOBAHHIO KPOBH KIMHH-
IACTH CTOJKHYJINCh ¢ HeOOBIYHRIM XapaKTepPOM peaKNWi# ChBOPOTKM GOJBHHIX, IOJ-
Bepralomuxca HeoMHOKPATHOR remoTrpancdyaun. Brto o6HapyseHo, 9T0 CHIBODOTKA
TaKUX OGOJHHHIX YaCTO ATTIIOTUHHAPYET JeHKONNTH HEpOACTBEHHHX MOHOPOB H
910 0CO0EHHOCTH TAKOU ATTIITHHALMHK OTPAKAIOT HATHYHME B TeJ0BEeYeCKOR momy-
AALMM KaKMX-TO MOCTYNHHEIX ONpefejJeHHMI0 aHTUreHoB. B mavane 60-x romos craio
ACHO, 4T0 anTATeNa npotus HLA Mo)xHO HaliTh B CHIBOPOTKE MHOTODOKABIIMX JKEH-
muHE. BHIn opraHu3oBann o0mMpHEIE NPOTPAMMbl CKPMHMHTA JUIA NOJYYEeHAA Ta-
Kux chpoporok. Kpome Toro, B Hagane 60-x TogoB MeTOX TeAKOATTAIOTHHALIMMA YCTY-
OMJ MECTO IIATOTOKCHYECKOMY TeCTy, KOTOPH# oKasatca Gosiee BOCIPOM3BOTUMEIM K
yHo6GHHM A TOBCEMECTHOI'0 NPHMEHEHHS .

WccnenoBaTern pasHHEX CTpad paboTalm ¢ PasHHMH NAHeISAMH CHBODOTOK M
KIeTOK, YTO NpUBENIO0 K BO3HMKHOBEHMIO PasiMdHO# TepMmuHOJIOrMM., H cuacthio,
ObLTA mpoBeeHS! cepMM paGoYNx coBemaHUH, BoO BPeMA KOTODHIX HPOMCXOXMIHN 006-
MeH peaKTHBAMM M MapaJielbHOEe TECTHPOBAaHME HA PA3JINYHHEIX IaHeNAX KIETOK.
B samawy TakMx coBemaHH# BXONWIM CTAaHNAapPTH3aLMUA oupeNeleHHS CHOEM(HI-
socreit HLA m Bmpa6orka egunoii HomeEKIaTyph HLA.

Onpepenerve cneunpuarocredi HLA o0pyno BKIKOZaeT B ce6a TecTHPOBaHME
PEaKTUBHHIMH CHBODOTKaMM GONBHION maHenu kiIeToK. Peaknmm ka kAol CHIBOPOTKH
¢ o0pasnaMu KJIeToK (KOMIOHeHTaMH NAHENH) OUEHHMBAIOT KAaK MOJO)KUTeIbHbIe HMIH
OTpHLaTeNbHHE, 3aTeM ¢ HOMOMBI0 KOMIBIOTEpPa BHYUCIAKT KOHKOPHAARHTHOCTH
(coBmasieEMe peakuuit) pasHEX CHBOPOTOK. I'pynme cHBOpOTOK, MMEIOIIMX BEICOKYIO
CTeNeHb KOHKOPARHTHOCTH M0 KPUTepHIO %> (T. €. BHABJIAKNIMX OMHAKOBYI CIEIlH-
(MIHOCTE MJIM Tpynmy coenMOHIHOCTEH), NPHCBAMBAIOT HOMEpP COelM(GHIHOCTH;
moJyYeHHEHe CHBOPOTKM COXPAaHAKT KAaK CTAaHJAapT CPABHEHMA HAJA OompefeseHus
aToi cnemapmarocTH. CxeMaTHY9eCKHMHE NpHMep TAKOro aHaiM3a Ha IaHeNH KJIEeTOK
18 mepofcTBeHHEX MOHOPOB MOoKa3aH Ha puc, 13.14 [76]. Takaa Popma mpencrasie-
HHUA pe3yAbTaTOB TECTHPOBARHMA NaHeAM ORJIa XapakTepHa AAS pPaHHEr0 3Tana
cepojormdecknx wuccaemopaguii, C moMompro 3Toro Tecra 6BIIO OGHApYKEHO
OATH  Da3JMIHBIX BAaDUAHTOB DeaKTHBHOCTH, OGYCIOBIMBAROMHUX MATH Cepo-
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JorHuecKux cmenmdmanocrteii: cuBopoTkr 1, 2 3 u 4 BHABAAT coenuPUIHOCTS,
o6myto 171 nonopon A-I. Kpome Toro, chiBopoTka 3 BEIABIAET JONOJHUTENBHYIO CIe-
nEdUIHOCTH MoHOpPa J, ¢ KOTOpPO# pearMpyloT Takke cHBOPoTEN 8 1 9 m 1. 1. B aToM
TecTe KOHKOPAARHTHOCTh HEKOTOPHIX CHIBOPOTOK, HampmMmep 1--4, jgerko ompepmens-
erca puayanbHo. OnMEAKO B clydYae TeCTHPOBAHMA GONbIIETo YHUCIa oOpasloB CHIBO-
pOTOK M KJEeTOK Ha NaHenAX Gonblllero pasMepa BMeCTO BH3yalbHOH OIleHKHM mHC-
HOAB3YeTCA KOMIOBIOTEPHHA aHAJIM3.

B nmepBeix MCCleIoBAaHMAX M0 CKPHHMHTY BCe BHIABJIeHHHE CHelHPUIHOCTH
OTHOCHIIACH K MPOAYKTaM Kjaacca I. 3to oGbsAcHAeTCA TeM, YTO aHAJAM3, KaK IPaBH-
710, MpoBOMIIM Ha NMMQPOMAHKIX MOOYJIAUMAX HepHpepHuecKoil KPOBH, B KOTOPHIX

TeCTUpyeMble CbIBOPOTHM
1 2 3 456 7 8 9 10
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Prc. 13.14. Tuonmposanne aumpounToBR wemoBeKa. a
CxemaTmdeckoe msofpaikeHne pe3yJlbTaTOB TeCTHPOBaHUA
nagenn, coctoameii n3 10 CHIBOPOTOK MHOIOpOKaBIIMX R I

MeHMEH, Ha JamMonmrax-MmEmeHAX or 18 pasmmx
foHOpoB. BuayanbHafg OmEeHKa NIO3BOJAET OTMETHTH UATH . MonOMHTENLHbIA CTpULATENLHDIA *
OTIMYHEIX JPYT OT Apyra BapHaHTOB peaKTHABHOCTH. pe3ynbrat pe3ynpiat

npeo6nanaoT T-numponmTa. B mavane 70-x rogos crajo o4eBUAHBIM, UTO coenudmu-
HOCTH MOKHO pasfieauth Ha Ase cepmm, HLA-A u HLA-B, rakum ofpasom, 4To MH-
JEBEAYYM HacliefyeT OT KaKJoTo M3 pojureneil He Honee oMHOA coenuPpHIHOCTH M3
Kaxkmod cepmm. B mawane 70-x rofgor Obja OTKpHITA eme OfHA, CAMOCTOATEeNbHAasA
cepua cmenupuunocreit knacca I, HLA-C, o6nagaomas ropasfo MeHBIIMM HOJH-
mopdpuamom. Bcekope mocne atoro Gmina obHapys;keHa cepmA alloaHTHIeHOB B-kie-
TOK, KOXHpyeMas reHaMH, clieniaeBERbiMn ¢ HLA. DTn anTurens, molyduMBline Ha3-
pagme HLA-DR, mpencrasnsioT coboit mpomykThl Jokycos kaacca Il uemopewa.
Ceponorus mponykros kiaaccos I m II metansmo paccmarpmBaercsa Himske B aTofl ua-
¢TH. 37eCh Mbl YHOMHMHAEM MX JJA TOro, 4To6H MOKa3aTh, KaKoi CJOKHEIA aHanm3
EeoBxonumMo GhLIO MPOM3BECTH [JA ONpefeNieHus cHeiuUIHOCTed Kax{aoro ua 3THX
JOKYCOB METOJOM CepoliormiecKoro cKpunmara. QueBHmmHO, 4To JINIIL OYyTeM 00bhe-
TUHEHHMA YCHJIMHA M B3aMMHOU JOTOBOPEHHOCTHM MEKIY HCCAEOBATENAMHE 3To# obna-
CTH yanoch pa3paboTaTh aleKBaTHYIO MaHEIb CHIBOPOTOK INA paboTH mo ompefene-
gm0 ceponormm HLA.

4>
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13.5.1.2. Ienemuvueckuii anarus

Beupy kpaitrero nonmMopdusma, CBOHCTBEHHOro KayKIoMy H3 joxycoB HLA,
OpakTEIeCKM Bce WICHH TAKOH ayTOpegHOW HMONYJANMH, KAK 9eJOBEK, reTepO3Uro-
THH 00 OOJBIIMHCTBY, €CIX He mo BceM JokycaM HLA. [loaTomy, ecnu y HHOpeTHKX
Mbille TeHOTHI MO)KHO HemoCPeACTBEHHO ONpefeldTh THOAPOBAHHEM WHAMBHAYATb-
HBIX >KHBOTHHIX, IpPHM reHeTHYeCKOM aHaj@3e CIEIUIeHHA y dYelioBeKa Heofxoaumo
THOMPOBATH HapaMeTpH pacmenienus B ceMbe. [IoCKONBKY YacToTa peKoMGHHANUHA
B npegenax MHC cpaBHNTENBHO MaJia, MOKHO B 1[eJIOM OPHHEATH, 9T0 IPYIOSI OTIH-
9HHX JApYr oT Apyra ajiened B Pas3NHYHHX cuemieHHAuX ¢ HLA noxycax, cerperu-
pywomue BMecTe, OPEACTABIAT co00d ONHY IPYNUNY CHEemiieHMA M COCTABIAKT Tam-
norun. Ha puc. 13.15 npueenena obmana cxema mHacnemosanpaa HLA. Kak moxa-
3aHO Ha PHCYHKe, ecqn 0003HAYHTHL YeThipe MATepecyomue HaC XPOMOCOMK Oykpa-
Mz a, b, ¢, d, To IOTOMCTBO MOKHO GYIET OTHECTH K OMHOM M3 YeThHIpeX BO3MOYKHBIX
Kareropuit. FlHage roBops, clefyeT 0KNUAATH, 9TO IaCTOTA JH60Oro M3 YeTHpeX BO3-
MOKHEIX TeHOTHIOB B moToMcTBe coctaBHT 25%. Ilocnemmee mososkeEMe BaKHO B
KJIMHNYECKOM aCleKTe, MOCKOJIbKY 0HO YKassBaeT, 4To nwboit cubc GonbHOr0, HYK-
JAaOMErocA B TPAHCIUIAHTANNH, ¢ BePOATHOCTHI 25% O6ymer MMeTh MAEHTHYHHH C
guM HaGop amTurenoB HLA (1. e. 6ymer umentwymniMm mo HLA momopom). Iloaro-
my npu Tunuposanmu HLA y uneHOB ogHO# ceMBH B KIMHNYECKMX 1ieNAX, KaK Opa-
BMJIO, JOCTATOYHO, ITOGH KRKAYI H3 POMNUTENIBCKHX XPOMOCOM, HECYUINX TIeHH
MHC, MoxEo 6BLIO OTIHYNTH IO KaKoMy-nubo omHOMYy Mapkepy. [locite aToro
MOKHO HaIeATHCA, 9TO €CNH JBa CHGCa KOHKOPAAHTHH MO 3THM MapKepaM, TO MEKAY
HAMH CYIHecTByeT MAEHTWYHOCTH 0 BCeMY kKoMmitexcy MHC. XapaKrepHH#E mpH-
Mep tunmposamma HLA cpenm dneHoB ceMbm mpeacrasied B Tabn. 13.16. dna
monydeHEMA MEPOPMANNN 0 PAacHpefeleHWH IeHOTHIOB B NAaHHOU ceMbe MOCTATOTHO
OPOBECTH THUNHPOBaHMe DO OJHOMY M3 MHOTMX HOMUMOPHHX NMOKYCOB, HOCKOIBKY
06a ponuTena GHIN THOMPOBARHH IO ABYM YETKO ompefelfeMbHM aJIJeIAM B KarKIOM
K3 JOKYCOB.

C mpyroit cTopoHB, MMEHHO MCKIIOYeHNA M3 3Toro o6mero XapakTepa Haclemo-
BaHHA HO3BOJMJIM NOJYYHTH MHOOPMAIMIO 0 CHENJeHHHd reBOB M IOCTPOMTH KapTy
HLA. Tak ke Kak M B CHTyalUM ¢ UHOpeJHHIMM MHIMAM#H, AHAIH3 KPOCCHHIOBE-

Poaurenn:

B | D : [:l I
25% 25% 25% 25%
ac
neno Puc. 13.15. Pacmpepmeienune ramnoTHIOB
wen
BepoATHOCTb Tun MAEHTAYHBIX TANAOTHNOR HLA B ceMbax. Hak BHAHO H3 PHCYHKa,
waenTHYROCTH § . yoaucnnawTara 0 1 2 MOKHO OKUJIATh, 4T0 25% cubcoB OYMYT
ra"fg/’;"" PannTens-pesenox 0 100 0 EMeTh OfMEAKOBHE remotmn HLA (aw-
> Cusc 25 50 25 60ro 3 BO3MOKHWX BapHAHTOB).
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pos B upenernax MHC nossomun cocTaBuTh JHHEHRHYI0 Kapty Jdoxkycos HLA. B
tabn. 13.17 npitBefleR mpMMep THOMPOBAHWA CeMbM, BHIABJIAIONMHA IPOMCINETNIYIO
pexombmHanMo. Hak BUIHO M3 TaONMIE!, MOJYYeHHbIe Pe3yJbTATH THHHPOBAHMA
BCEeX WIEHOB 3TOHW CEMBHM MOKHO OOBACHUTH JHIND peKoMOuHammeld, mpoucuieqmeit
B XpOMOCOMe OTLa M OTAeJMBImIed amxiaenn Jokyca HLA-A4 or annelneft ocTaabHHX
JOKYyCoB. B peayinbTare ananusa GoaplIoro 4ucia ceMedl B PasHBIX 9aCTAX MHpa ObI-
a2 moJiy9eHA OLEHKA YAacTOTHl peKoMOMHAIMEA Me:KOy Pa3iMIHRIMMA JIOKYCaMM, M Ha
3TO# OCHOBE ONpefeNeHsl PAaCCTOAHMA MeKAY pasHHMH nokycamu HLA (pmc.13.13).

HepasHo g aHanm3a TOHKOA reHeTHYeCKodl CTPYKTYps! obnactu HL A magann
KCOO0Jb30BATh APYTOfl mOXXOR, OCHOBAHHHIA Ha NPUMEHEHHMM JUHHMA B-kierox, mm-
MOPTAJIM3MPOBAHHEIX BHApycoM Jummrefina — Bapp. Ha Takux kietkax mposogAT
oT6op MyTamuil, BAAAOMUX HA dKcnpeccnio reHoB HLA. O6nuro pabora mponsso-
ONTCA HO CIeAyiomell cxeme: B ECXOAHOR JUHNM WHAYNUAPYIOT MYTALMH ¢ IOMOLIBIO
HOHM3UPYIOIET0 M3NydeHHS MIN XMMHYeCKOro MyTareHa, 3aTeM OTOMPAXOT BapHaH-
TH ¢ M3MeHeHHON 3kcmpeccumeidl aETHreHor HLA (kak nmpaBuio, MCHONB3YA METOXR
KOMIJIEMEeAT3aBACUMOA IIMTOTOKCHYHOCTH) M NDPOBORAT Kiommposamue. [lamenn
TAKMX MYTAaHTOB (C QReielUAMY) YK€ HAIIM YCHelIHOE HOpUMeHeHHe INpPH Kap-
THPOBAaHUM HOBOro refa SB (cMm. manee). Mo)KkHO OKUATh, YTO MYTAHTHHIE KIOHBI
OyAyT ¢ yCHeXOM WCIOJBb30BAaHHW JJIA KaPTHPOBAHAA HOBHIX IeHOB M AHTNTEHOB
HLA. Jloruka uccieRoBaEWsA OCTaeTCA NPHUOIN3UTENHHO TAKOH jKe, KAK U NP aHa-
awn3e pekoMO6mHaHTOB. [IpemMymecTBa HOBOro MeTOma 3aKJIOYAITCA B TOM, 4YTO
MYTanMK BCErma MOYKHO MHIYIHDOBATH; KPOMe TOr0, CTAHOBATCA MOCTYNHEIM aHAJIM3
MHOKeCTBeHHHX H3MeHeHHH B npefenax OgHoro ramjaoTuna. OrpaHMYeHHOCTH Me-
TOfla CBA3AHA C TeM, YTO AHAJN3 MPOBOJAUTCA HA YPOBHE JHMUIb KJIETOK OJHOTO THHA
(B-numdounTon), a He Bceil oco6M AAHHOr0 reHOTHIA.

13.5.2. JIokycw wnacca I

Pamee Mu yiKe o6CyskIann cBORCTBA JOKYCOB Kiacca I, @ B 0COGEHHOCTH JNOKY-
coB Kiacca | Mormu. MBOrze M3 3THX ocofeHHOCTe# UMeOT TOYHHEE AaHAJOTMHM CPeaH
CHEeKTpa CBOACTB JIOKYCOB Kiacca | delloBeKa, M YATATeNb MOKeT MOYEePOHYTH COOT-
BETCTBYIOIIYIO HMHPOPMAIMI0O B HOpeIbAyIIMX pasfeiaax, CONepyKalquX CBeleHHs
0 pacmpefejieHHM N0 TKaHAM, QYHKIMOHAJIBHHX CBOHCTBAX M XMMHYECKOM CTpoOe-
Huu aHETUTeHoB Kiaacca 1. ITocnemEmit Bompoc moapo6HO paccMaTpmBaercda B ri. 14.
Hacroamnit pasgen nmocBameH raaBEKM o6pasoM ceponormm amtTnreHos HLA xnac-
ca I.

13.5.2.1. Komnonenmut

Tpu aoxyca HLA wnacca I monyunnu massanne A, B n C. x pacmonoxxenue
OTHOCHTeNIbHO IPYT JApYra M HOpPOYHX MapKepoB XPOMOCOMH © moxasaHo Ha pHC.
13.13. IlepBoiMu GHIIM OTKPHITH JOKYCH A m B. OHA 0TIMYAIOTCA 0Y€HH BHICOKMM
noauMo pPE3MOM CEpOJIOrMIeCKH BHIABAAEMBIX NPORAYKTOB. Jlokyc C Gbln OTKpHIT
nmoagHee, ero nojauMopduam Golee orpaHndeH. B moap3y cymecTBOBAaHHMA 3THX Tpex
JIOKYCOB KJacca | CBMAETelbCTBYIOT ABe IPYNNbl JaHHHX: &) HajJAN4YMe TpexX He3aBH-
CHMEIX CepHMit aHTMIe€HOB, PacIpPefeNAMUXCA B CEMbAX TaKMM 00pa3oM, 4To mOTO-
MOK IOJY9aeT OT KaKI0TO POJUTENA 10 ONHOMY aJIJIeNI0 KajJAo# M3 Tpex cepuil, Ho
HEKOTa He HoJydYaeT OT OAHOro poAmrensa Gonee omgHoro amnens (raGun. 13.16),
0) mpomcxofsmae BpPeMsS OT BpPeMeHM DeKOMOWHAIMHM BHYTPH CeMbH, OTHENAIONAe
annenn go60ro M3 NOKYCOB (KaK MOKa3aHo, HaOpuMmep, B Tabu. 13.17).

Kaxk ascreyer ua puc. 13.5 n 13.13, Bsaumnoe pacmonoxenne JOKYCOB KJIacCOB
I n I1 y genoBeka oTJIM9aeTCA OT PACHOJIOKEHMS 3TMX JOKYCOB Y MHIIN; B TeHOMe
YeN0BEKa He HalileHo JoKycoB Kiaacca II, pacoonokeHEHX MeKAY JOKYCaMH Kiacca
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1. Takan opraEM3anua JOKYCOB HaGNIOJaeTCA TaK)Ke y MHOTHX JPYTHEX BHIOB MIe-
KONHTAKIIAX, M BO3MOKHO, UTO MKIIb COCTABJIAET UCKIOUYEHHEe B 3TOM OTHOIIEHMH.
C gpyroit CTOpPOHBI, MOJEKYJIAPHO-OHONOTNUeCKHe HCCJIeOBAHMA HOKAa3and, 4TO Y
qeM0BeKa, KaK M y MBIIIM, MMEIOTCA MHOTOUMCIEHHBIe FeHB Kiacca I, XoTA akcopec-
CHPYIOTCHA, HO-BHAMMOMY, JAMb Tpu Jokyca. [lostomy nanpredmme mccienoBanus,
BEPOATHO, MOK&KYT, YTO reHETHYeCKasd OPraHM3alMA JOKYCOB Kiacca ] m Kaacca
Il y Bcex aTEX BHIOB MAEHTHYHA, HO ¥ PA3HBIX BMAOB O POM3OIIJIA MHAMBHIYaNbHASN
SKCHAHCMA M 3KCIPECCHA PA3JIHMYHHIX TeHoB Kiacca l.

13.5.2.2. Ceposoeus

Ceponoruueckme cnenupuuaocTH Kiacca I y demoseka 0603HAYRIOT HOMEpPaMH,
74K e Kak u cneuudmunoctn Knacca I y Mpimmn, MEOorHe HOMepa oTpaskaloT XpPOHO-
NOTEYECKHE HOPANOK, B KOTOPOM cleluPUIHOCTH «IPUHMMAAUCH» HA paboImx coBe-
MAHMAX [0 THCTOCOBMECTUMOCTHM y dYeioBeka. OHM ORUIM OPHHATH B pe3ylibTaTe
KOMIPOMHCCHOIO PpEdIeHHA MeKIY OpedCTABHTENAMM PasHbIXx JaGopaTopHi, B KO-
TOPBIX 3TH CHEMPUIHOCTH yKe He3aBMCHMO OHNPENeNANN Ha PA3HHX DAHEIAX CHBO-
POTOK M maiM uM cBoM paGodume o6o3HaueHMA. MoxeT GBITh, MM2HHO IO ITOH IPHIU-
He HyMepallua He ObJIa M3MEHEHA, Najke Korjaa CTal0 SCHO, 9T0 CHeuPHIHOCTH
MO/HO PasHeNuTh HA [Be He3aBUCHMble CEPHH, COOTBETCTBYIomue jdokycam HILA-A
n HLA-B. C npyro# cTopomnsl, mocie oTKpsiTaa goKyca HLA-C Guio NIpHEATO pe-
[meHMe HYMeDOBaTh CHeIH(PHIHOCTH ITOTO JNOKYyCa He3aBHCHMO, ONATH HAYMHAA C
enernubl. [Tociemmee 06CTOATENBCTBO BHOCHT, OJHAKO, HECOOTBETCTBHE B CHCTEMY
undpoBHx 0603HAYEHHUH MisA Tpex JNoKycoB Kiacca I. COBOKYymHOCTh COBpEeMEHHEIX
IaHHBIX O CEPOJIOTMM aHTHUreHOoB Kiacca | demosexa mpenmcrapiena B Tabu. 13.18.

Tabauna 13.18. Arraren HLA kaacca 1Y) (mo [77, 78))

HLA-A HLA-B HLA-C HLA-A HLA-B HLA-C

Annens E Aanenb 5 Annens E Aaneas | & Annens | B Annenb E
&R 7R =N S 7R 7R

Al 18 | BS 5 | Cwl 3 | Aw34 Bw3s5 8

A2 32 | B7 14 | Cw2 5 | Aw36 Bw38 1

A3 15 | B8 13 | Cw3 19 | Awd3 Bw39 2

A9 9 | B12 14 | Cwd 9 || Blank 1 Buw4l1 1

AI0 S5 | B13 2 | Cws Bw42

All 6 | Bi4 2 | Cwb 18 Bwd4 13

A25 2 | B15 10 | Blank 46 Bw4s 1

A26 3 | B17 4 Bw46

A28 4 | BI18 4 Bwi7

A29 3 | B27 S Bw48

Awl9 11 | B37 1 Bw49

Aw23 2 | B40 10 Buw50

Aw24 9 | Bwd Bws1

Aw30 Bwé Bw52

Awdl Bwi6 3 Bw53

Aw32 3 | Bw21 2 Blank 1

Awd3 Bw22 2

1) IIpuseseHHue BeMYNHH] OPeACTABNAIT NPUGAUINTEILHHE SHAUCHUA YACTOT I['eHOB B OXHOM faTCKOX
nonyiauum [77). BYksa «w» 0603Hadaer CeUNGHUYHOCTD, NIPHHATYIO Ha pabouenm COBEIMAHXUH, HO €lle He YTBEeDH-
REHHYIO 11O [IpaBUaM HOMEHKJATYpPH BO3, 3a UCKIIOYEHNEM aHTHUIEHOB JOKYca C, AMA KOTOPHX OyKBa ®w OC-
TaeTCA, YTOOW He CMEIMBATbL 3TH AHTHUIEeHH C KOMIIOHEHTAMM KOMIIJIeMEHTA.
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Yacrora eroTuna UpUGIA3NTEIHLAO BABOE IIpe-
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B rabaune ykasama Tak:ke 4acTOTa HEKOTOPHIX PACHPOCTPAHEHHHX ajieseil Kaskxo-
ro M3 JIOKYCOB B Denpe3seHTAaTHBHON IONYJAANMN eBPONEOMAHOH pachl. Hak MOxHO
3aMeTHTb M3 TabauWusl, ralIOTUNH, B KOTOPHX He onpenedeH amiens HLA-C,
BCTPEYaIOTCA Topasfo 4ame, IeM TalIOTHOH ¢ HeompefeJeHHHMHM aJUIelAMH JIOKY-
coB HLA-A n HLA-B. 910, mo-sufuMoMy, o0BACHAETCA CpPaBHHTEAbHO Ciaaboit
QHTUTEHHOCTBI0 NPOAYKTOB JIoKyca C, KOTOpasa 3aTpyNHAET HoJydeHHE COOTBET-
CTBYIOIINX 2HTHCHBOPOTOK; KpoMe TOro, GhiBaeT TPyIHO OTJIHIHTH OPONYKTH JOKY-
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ca C OT OPOAYKTOB JIOKYCa B, ¢ KOTOPHIME OH HAXOANTCA B TECHOM HEPABHOBECHH IIO
cuenneHnio (6onee mompoGHO cM. maiee). Kak otMedanoch paHee, IPOJYKTH JOKyCa
H-2[, Moy 6511 HafAleHB! JIMIOb B ClyYae ABYX ralIOTHIOB; OHH 00JIaaloT MeHb-
IIMM aHTHreHHBIM MoauMopdusMoM, YeM OpPOayKTal Jokycos H-2K n H-2D. Mox-
Ho npeficTaBuTh cebGe, uto nokyc HLA-C wenosexa un noxkyc H-2L, Mbpimu ABIA0OT-
CA pe3yJbTaTOM CPABHHTENbHO No3gHed 9Kcmamcumu renoB MHC xnacca Iy atmx
ABYX BUMOB.

YacToTa HEKOTOPHIX ajielbHBIX BapuaHTOB aHTHrenoB HLA 3mauutensHO pas-
JH9aeTcA y OpefcTaBHTene# pasEbx pac (puc. 13.16). Pasnuuusa Moryt orparkath
CeJIeKTHBHBIE NPEeNMYIECTBAa OmpefejeHHEX ajljiesieii B KOHKDETHHX YCIOBHAX Cy-
INeCTBOBAHNA PAaCOBOHM IPYOOE; BO3MOKHO TaKKe, YTO OHHM OTPAKANT AOCTHUKEHHUE
HE3aBUCHMEIX YPOBHeH reHeTHYecKOr0 PAaBHOBECHA BBUAY OrPAaHMYEHHOr0 KOHTAKTa
MeKIy rpynnaMu. BeposaTHo, B KakMO# pacoBodl rpynme CyIGecTBYWOINHME aJliein
JOCTHral0T DaBHOBECHOTO pacHpefeleHHSA, ONUCAHHOro 3akKoHoM Xapnau — Bain-
gepra (Hardy — Weinberg).

fIpKEM KOHTpPacTOM MEKAY CePONIOTHYECKHMH cHelnPHIHOCTAMHE Kiacca [ ge-
JOBEKAa M MBIIIM ABIAETCA OTCYTcTBHe ofmmx cmenuduanoctredr HLA, mpucymux
Gosnee 9eM omHOMY JIOoKycy. Tak, Bce cmermudmaaoctn HLA-A HaxogaT TONBKO HA
OpoayKTax Jokyca A, a cepuwo cnernudpuarocteit HLA-B — naume na opomyxrax
JoKkyca B. ARajmorwdHas cHTyalmMAa Morjaa 6B MMeTh MecTo, eciay 6bl mpu onpenele-
HUH NPORYKTOB 061acTH H-2 MHIIMK MBI ONEPUPOBAIHA UCKIIOIATEIHHO YACTHHIMHE CIIE-
nupuaaocTAME. ONHAKO y Mbime#l 9acTHHE CHelMPUIHOCTN YHMKAIHHSI JIA KOKN0-
ro M3 ralyIoTHOOR, U TPYAHO HPEACTABUTE cebe, YTOOH OHA M Ta ;RKe TACTHAA CHEeIH-
¢$nuHOCTH OBJIa MHMPOKO PAacHpPOCTPaHeHA B ayTOpeqHON HOmYyJIANMH.

I[IpoTuBOpEINBOCTh CHTYAIMA C YaCTHHIMM H o6muMA coeluPuIHOCTAMU, BepoO-
SITHO, BHITEKAaeT U3 Pa3HbIX IOAXO0M0B K ONPedeJeHHI0 CepPOJIOrHIecKUX cuenuduIHo-
cTell y OBYX paccMaTpHBaeMbx BufioB. Onpemenenne cmenuduanocreit HLA Briaio-
gaer B ce0A CKPHHMHT M 0TGOP CHIBOPOTOK C HAMGOJIbWIHEM YPOBHEM Koppeiaalnuil mpn
TeCTUPOBaHHUM IAHEJN. B pe3yiabpTate OJIA TECTHPOBAHMA OCTAIOTCA JHIIb CHIBOPOTKH,
yrobHbIe A IUCKPUMUHEANMHA pa3Hbix aaneneil. TakuM o6pasoM, He YIUTH BAIOTCA Chi-
BOPOTKHM, pearupymomme ¢ o6MuMHA COeNNPUIHOCTAMU K IOITOMY HMeIIHe «M3-
JUIMMHEe» MHUPOKHUHA CIEKTD peakTHBHOCTH, HeMHPOPMATHBHBLIA IS aHAJIN3a CceMei.
Kpome Toro, cmenudmaroctn HLA, onpenensembie KOHKpeTHBIM HaGopoM Xopollo
KOPpPeIHpYIOIUX MeAy coGoil CHBOPOTOK, MOTIYT GHITH 0Y€Hb CXONHHE, HO He 06d-
3aTeabHO MAGHTHYHH. ll0o3TOMYy He HCKIW0YeHO, WTO ompefeisieMble NeTepMHUHAHTHI
OpedcTaBIAT coboit HEYTO IPOMEKYTOTHOE MEKAY TeM, 9T0 HA3KBAKWT o0melt n 4a-
CTHOM cenupuIHOCTHIO aHTUreHOB Mulmu. OHE MOryT ABAATHCA oOmuMK cmenudua-
HOCTAMH, XaPaKTePHEIMHU IJIA NAHHOr0o KOHKPETHOro Jokyca. Pe3ayabraTel H3ydeHUus
CTPYKTYPH JIOKYCOB YKa3HBAalT, YTO NPOAYKTH J10KycoB A, B n C Tak ke CXONHBI
Mesrny coboit, kax n mogexkyasl H-2K, H-2D n H-2L mumu. K Tomy sxe, korma 6hi-
I4 ToJydYeHH MoOHOKJIoHAJbHEE aRTHTena npotus amturehiop HLA, okasamocs,
9TO OHHM, KaK IPaBHWJIO, pearupyloT ¢ ONPOLYKTaMH BCeX TpeX JOKycoB. BepoATHo,
0CO6EHHOCTH CepoJIOrHM AHTHTEHOB UeJ0BEKa M MHINK OTPa)KaloT He yHIaMEeHTAJb-
Hble pa3JNIuA B MPHUPONE CepoJorudecKmX AETePMMHAHT, a pas3jndue MeTOXONOTH-
YeCKUX MOAXO0M0B, MCIOJb30BAHHBIX OPH HOJYIEHHHM COOTBETCTBYIOIIMX aHTHUTEJN.

13.5.3. Jloxyent kaacca II
OnpeneneRne m xapaKTepHCTHKa JoKycoB Kiacca 11 gesmoBexa B HacTosamee Bpe-

MA HaXONATCA B cTaguu GypHoro passutua. [I[puHATO CIMTATh, 9TO Y UeJOBEKa 00-
nacts HLA-D,DR, pacnonoskerras Ha paccroamum 0,7 ex. xaprsi jdesee HLA-B
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(puc. 13.13), aBnserca ananorom MumuHo# obnactu H-21. Tem He MeHee IUCIO NO-
KYCOB B 9TOH 00NaCTH CHYKUT UPEMETOM MHOTOYMCACHHLEX HCCIeTOBAaHAN Ha Cepo-
TOTHYeCKOM, GHOXMMHIeCKOM U QYHKIMOHAJIBHOM YPOBHAX.

Bce n3secTHBIe B HacToAmee BpeMA aHTHreHsl kKaacca 11 Yenosexa 3akommposa-
HH B ofnactu, pacnmonoskeHHoN Ginmxe K nerrpomepe, yeM HLA-B (1. e. mo Ty e
cropory ot HLA-B, uto n reH GLQO). 3ty obnacrs 9acto B pabodeM mopsagKe Ha3wl-
saT obnacteio D. Ograko ¢opmanbHON MOrOBOPEHHOCTH O TOM, 9TO CYMTATH TOY-
HHIMH TPRaHAIAMM TaHHOW 00IacTH, MOKAa elme HeT, M, CJNeIOBATEIbHO, ITOT TEPMUH
Heto9eH. McTopruecKH mepBHM (eHOTHOHMYECKMM OPOABJIEHNEM, KOHTPOJHDPYEMbIM
resamun HLA, nexampmu ciesa or HLA-B, Gbina cnocoGHOCTs HHAYIHPOBATH in
vitro CUIBHYI0 PEeaKIHI CMEINaHHON KyJbTypsl nuMbouuTos. BosEukio npeanoso-
eHHe, ITO ITO CBOMCTBO OOYCIOBIEHO NPOAYKTOM OFHOLO TIEHR, NONYYMBIIEro
nassanue HLA-D. CeromHA, opmHako, mnpeAcTasiserca, 4yro ¢ewotun HLA-D
peanmsyetrcsi dYepe3 KYMYJATHBHBIA 3PPeKT HEeCKOJIbKHX (6bonee  omHOrO)
reHoB, pacmoioxeHHbx nesee HILA-B. Onpepenenue demormna HLA-D momopa
NPOBONMTCA METOROM CTHMYJANMM TECTHPYEMbBIX KJETOK rOMO3MTOTHHMH THIHMDPYIO-
mumMa kiaetkaMu (I'TH). Teoperndeckoe oGocHoBaHMe TecTa 3aKIW0YaeTCA B TOM,
aro I'TK (Mx MO'KHO HOAYYHTH OT JHI ¢ FeHOTMOHUYECKOHW TOMO3HUTOTHOCTBIO IO
HLA, samnsaomefica ciencTHeM OpaKoB MeKAy KDOBHBIMH DOJACTBEHHMKAMH) He
OyIyT CTHMYIUPOBATh TECTHpPYeMble KJETKH JIHMIOb B TOM CIy4ae, eciM OOCIeIHHe
umeroT Takoi ke perormn HLA-D, rax u I'TK. C noMmompio atoro Merona 6eliio on-
peneneso He MeHee 10 pasnuumbx cnenMdHUIHOCTEH.

[Ipu6nuauTeasE0 B TO Ke BpeMsA, KOTHAA pPa3BOPAYHMBAINCh CepoJOrMYecKHe
ACCAEIOBAHMA aATHUTeHOB [a MBIIIN, HAYAJIH NOABIATHCA paboTH no M3yJeHHIO cepuid
aHTUTEHOB YeJIOBEKa, 3KCOPECCHPOBAHHLIX TIIaBHHM o0pa3oM Ha B-kierkax m Mak-
podarax [96]. 3T aETHreHH OPM KapTHPOBAHHH JOKANM30BAJIHMCh B TOM 3Ke CaMOM
(u1z TecHO cuemiaeHHOM) ydacTke xKoMmmieKca HLA, 9to n noxyc HLA-D. Iloatomy
JOKYC, OTBeTCTBEHHHIH 3a CepoJIOrMYecKMe cHellnPUYHOCTH, MOJYIH] HA3BaHHE
HLA-DR (D-related). Coucox m3pectHeix cuepupnunocteir HLA-DR npusenen B
tabn. 13.19. Xora GoabmuHACTBO HcclegoBaTeleil, 3aHUMAKIIUXCA UMMYHOTeHeTH-

Tabmuna 13.19. Asrurean HLA wraacca II1)

HLA-D {80] HLA-DR [81] SB [82] MB [83] MT (83}
Annemn ;‘;‘fﬁz Annenb ;«Iaa'c;t:- Annenb .:Iaa' c'ﬁ/(:— Anpens ;{: c-;g— Anneasb ?:,CE/(:
Duwl 7 { DRI 7 { SB1 6 | MBI 35 | MT1 35
Dw2 8 | DR2 13 | SB2 17 { MB2 20 | MT2 20
Dwd 8 | DR3 11 SB3 8 | MB3 38 | MT3. 28
Dwé 5 DR4 10 SB4 36 Blank 7 Blank 17
Dw§ 6 | DRS 10 | SBS 2
Dwé 10 DRwé6 2 Blank 3
Dw? 10 | DR7 13
Dw8 3 | DRwS8 3
Duwd 1 DRuw9 1
Dwi0 3 | DRwl0 1
Blank 39 Blank 30

1) ODpuBeeBN NPUOIN3NTENbHBE 3HAYEHUA YACTOT MeHOB B €BPONEOHANLIX TONYJIANMAX; HHKE IIpHBE HeHH
CCHJIKM Ha aBTOpPOB, NIPOBOAUBHIMX aHAJIM3 Ka)Knolt U3 mepeYHcJIeHHHMX B Talauue cucteM reHoB. Bykpa «w»
o6osHaYaeT coelUPUUHOCTD, IPUHATYIO Ha PalGouyeM cOBEDIaHMM, HO €lle He YTBEPHIACHHYKO IIo NMpasujiaM HO-
MeBKIaTYpH BO3.
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Ko#t MHImY, PANIIK K eMEHOMY BHIBOAY, Uro cTuMyasanua peaknma CHJI u skcmpec-
CHA aHTHTEHOB la ABAAIOTCA CBOHCTBAME ONHHMX M Tex jKe OpPOAYKToB obmactu 1,
cpenn mccaenoBateneit HLA mo cMX mop HeT eJMHOTO MHEHHMA OO aHAJOTHIHOMY BOI-
pocy. CoMBeHHA OOBACHAKITCA INIABHHM 00pa3oM caydasaMHM HemoJHO# Koppexanan
mexny coenudnunoctamn HLA-D n HLA-DR, a Taxske HaJMuMeM B CeMbAX PEKOM-
GMHAUHA, OTHENAKINEX NBe aenbHHe cepun. OgEako 06a 3THX HPOTHBOpPEYNA
MO’XHO OGBACHATL HeJOCTATOYHOH TOYHOCTBIO OHpeeleHHMA ajllelled KaKooro M3
noKkycoB. AnamormuseiM obpasoM cmemuduaroctn HLA-DR Moryrt upencrasiars
pasaNIHble TeTePMUHAHTHI, JOKAJIN30BaHHNE HA MOJEKYJIaX, OTBETCTBEHHHIX 34 CTH~-
myaanno CHKJI, mo nerepmmaartn DR MoryT oTamYarscs B pasHHIX alileldbHBIX Ba-
puanrax Monexyn HLA-D (caemyer ydectb, 910 cmenmndpmuaroctu DR ompemensnn
rnaBELIM 00pasoM myTeM aHAJNM3a HONYyJANUHE, a He IeHOTMOMPOBAHMA B Ipedenax
ceMbH). M0oKHO CINTATh HOYTH JOKa3aHHKIM, 9T0, KAK M B Cly4Yae aHTUIE€HOB KJacca
IT mumna, coeunduaroctn HLA-D n HLA-DR noxanusoBaHH Ha OJHHX M Tex ke
Monexkyjaax kxuacca II.

Pesyapratnl nauboiiee 1O3OHMX HCCIENOBAHME MOKa3HBAWT CYIECTBOBaHHE
mo KpaiiHeit Mepe Tpex pa3iauIHWX MOJeKyJ Kiaacca [I, HO He HCKIIO9aI0T HAJINIMA
eme Goasmero amcia Moiexkyn. ONHA M3 TaKMX MoJieKyn, aETureHn SB (ot amra.
secondary B-cell — sropnumnii B-knerounmii amruren) [84], ompemenseman B Te-
cte npoandepannn AUMOOUMTOB HPH BTOPUIHOM OTBETE, KOHTPOJIMPYETCA TEHETH-
4ecKoit 06,aCThI0, PAacHONOKEeHHOH Mexny ueATpoMepod m HLA-DR (cormacHo
aHANN3y PeKOMOMHALIMA M CeIeKTUBHOMY BHIANEHMI0O Yy MYTAHTOB). JTA MOJEKYyJa,
AJIA KOTOPO# M3BECTHH O annensHux papuaHTtoB (tabm. 13.19), uMeer MHoro oGme-
ro ¢ HLA-DR mo cBoeit crpykrype u ¢yHkimu, C gpyro# CTOpoHSBI, CYmECTBYeT
1o KpaifHelt Mepe ele oJHA rpymma MolieKyJ, 0603HaYaeMHhXx PasHHIMM aBTOpPaMnA Kak
DC/MT/DS [85—87], KoTopy!0 moka He yAaldoch 9eTKo othAeiauTs or DR myrem pe-
komOmuaannu. [loxkazamo, 94T0 3TN MOJEKYJH HMMYHOXHMHYECKHM OTIMYHH ot DR
u B ommmane or DR uMmeror Gonbmee CXONCTBO ¢ MLINIAHBIMM MOJeKyJdaMu [-A, gem
¢ monexyaamu I-E [88—90]. Cremyer oskupmats, 9T0 MccaeNoBaHAA OMuyxafmux JeT
BHECYT ACHOCThL B HamM OpeNcTaBleHHMA O HpPOAYKTax reHOB Kiacca Il wenomexa.

13.5.4. HepaBHoBecne no cuenieHuio

IMockoabKy pekoMOMHALMM, KaK M3BECTHO, HPOMCXOOAT MeAY Da3iIUIHBIMH
noxycamm KoMmiekca HLA, cnemoBano 6K 0KHAATH, YTO IOCJ]E AOCTATOYHO JINTE-
JBHOTO MEPHONa 3BOJIINUM CIyJIailHue aKTH peKoMOMHANMA OPUBEAYT K PaBHOBEC-
HOMY pacHpefleJIeHHIO ajijiejiedl B KayKIOM n3 JoKycoB. IIpn qocTmyKeHNHE paBHOBECHA
gacrora JI060r0 KOHKPETHOrO aJIeNA B OJHOM JIOKYCe He JOJKHA 3aBMCETH OT alj-
nenedl B APYTHX CUemiIeHHHX JoKycax. /[pyrumm cmosamm, Kak mokasaHo B Tabu,
13.20, ecnm wacTora resa HLA-AI B mamHO# pacoBoit rpynme pasHa 16%, a gacTo-
ta rega HLA-B8—9%, 1o MoxHO OBl10 OH OKMAATh, YTO JHNA, ¥ KOTOPHX TeHH
HLA-1 uw HLA-8 pacnonosxensl B ogHO# xpomocoMe, coctaBAT 1,4% monynamummu.
OnpHako BO MHOrMX CIy9YagX pe3yJibTaThl HAONIONEeHM# oNpOBEPTAaOT 3TOT IPOTHO3.
Hao6opoT, wacTora acconuanuu ONPEeNeJEeHHHX aiieded B PAa3NUIHHX JOKycax
HLA Hepelko CHIBHO HPEBHIIAET IaCTOTY, COOTBETCTBYIOIYI0 PaBHOBECHOMY pac-
npenenernio. Takoe oTnMYMe OT 0)KHIaeMOH IaCTOTH aCCOIMAMM aJlIellel HasHBa-
10T HEPAGHOGECUEM NO CYenaeHul N KOJIUYECTBEHHO OLEHMBAIOT HapaMeTpoOM JellbTa
(A). Yacto memons3yercs MOHATHE «OTHOCUTENbHAS HeabTa» (Agmy ); 9T8 BEIMIMHA
HeceT Goabme MEGOPMANKH, MOCKONBKY OHa YIYHTHBAET IaCTOTY COOTBETCTBYIOIIMX
RHTUTEHOB B M3ydJaeMoil HOmyJIAldH.

B pasnmuEHX pacoBHX rpynnax 3HAUMTeJbHOe HePaBHOBECHE IO CIEeNJIeHMIO
XapaKTepHO JJA PasHHX ainjeineit, HO caM GaKT HepaBHOBECHA IIO CLENJEHHI0 yCTa-
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Ta6auua 13.20. HepapHoBecwe mo CLEIIEHHIO

Onpedesenue

Pasamua (A) Mesrny HaOmiogaeMoil 9acTOTO# KOHKpPeTHOTO codera-
HAA aljejeil JBYX CUeINIEHHHX JIOKYCOB H 9acTOTOil, O’KMfaeMoil mpn
Cly4ailHOM XapakTepe codeTaHMW.
Pacuem

TlpuMeM 9acToTy ajiens a JoKyca I paBHO# p

TlpumeM dacToTy adiens b Joxyca 2 pasHO# g

TTpumeM HabawnaeMyK 9acToTy «ab» paBHO# Fghagy.

Torma A (%)={(Fxa6x.—Pq) X100

I pumep
Annean Al B8 Dw3
Yacrora, % 16 9 10
S e N !
Osmmnaemasn 1,4 % 0,9 %
Habaonaemasn 8,8 % 7,0 %
A (%) 7,4 6,1

HOBIIeH BO BCeX M3yYeHHHX rpynnax. B taba. 13.21 npuBeneEn HeKoTophle TOCTO-

BeéDHHE 3HAYEeHUA A mna pAxa ciyd4aes HEpPpaBHOBECHA OO CIENJeHUI0O B eBponeona-
HHX ODOOYJAAINAX.

Tabamua 13.2f. IIp¥MepH HepaBHOBECHOTO CIEINIeHEA Yy eBpomeiiner (mo {81, 91])

TanoTum
A% Agrwr %1
A B c D DR
1 8 5,7 65
3 7 1,9 3
23 w44 1,8 24
29 wdd 2,7 53
wdd wd 4,0 58
w57 wb 3,5 72
w35 w4 8,4 83
7 w2 1,5
7 w2 3,7 41
8 w3 5,2
8 w3 6,2 65
wid4 w7 1,0
wd4 w? 2,7 19

1) Ajpy TPERCTABIAET BEJIMYHHY A TOCJE BHECEHMA MONPABKUM Ha YaCTOTY KOHKPETHHX

aHTUTreHoB B MCcJegyeMoM mOmYJALMH, T. €, OHA OTPAKAeT YAaCTOTY, C HOTOpPON BHABJIAETCA
reHeTHMECKOE clLienlJlenue RXBYX amrureHos [81]. Tak, BeJuuMHa Am.H = 100 % ynraswsana 6m

Ha TO, YTO JBa aHTHIreHa Bcerga o0HAPYHUBAIOTCA B CLEIJIEHHOM COCTOAHUM (B mape).

YeMm 00BACHAETCA CyIIECTBOBAHHE HEPABHOBECUA WO CIENJIeHNIO, HesacHo. Ilpu-
9MHa, BO3MOKHO, KPOETCA B TOM, YTO 3BOJNIONMNOHHOTO BPEeMEeHH 0Ka3alloch HEIoCTa-
TOYHO 1A ROCTHKEHHA PABHOBECHOTO pacmpefeseHns. B monssy aTo#t Touxku 3pendsn
rOBOPAT TOT $aKT, 9TO B mpejejaX Pa3HHX PACOBHX rPpynnm B HEPABHOBECHOM CIEM-
JeHAH HAXOJATCA He OMHAKOBHE, a pasHue axnend. C gpyroit cTopoHn, HepaBHO-
BeCHOE ClLieIJIeHMe MO’KeT MMeTh QYHKIMOHANbHYI0 ocHOBY. UHnMuU cioBamu, codge-
TAHAE JBYX KOHKPETHHX aineneil B pasunx aoxycax HLA MosxeT 1aBaTh celleKTHB-
Hoe mpewMymecTBo. IlocnenHAA KOHmeNmIUA UpHBJIEKAaTeAbHA TeM, 9T0 OHa o0bAC-
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HACT TeCHoe cuemaeHnue Jokycos MHC, naGmonaeMoe y KHBOTHHX MHOTOUHCIEH-
HHX BupoB. Ha caMoM fene, B 3BOMIONMOHHOM acHeKTe ONHMM M3 JYYMHAX COOCOGOB,
HO3BOJIAIOMMX COXPAHATH B MOTOMCTBE OLOTHMAJIbHOE COYeTaHHEe ajrelledl B JTBYX
DoauMOPQHEX JOKYCax, ABJIAETCA TECHOe ClemJeHHe 3THX JOKYCOB.

HesaBucnMo 0T mepBODPHYMH HEPABHOBECHA N0 CIEIJIEHUIO ero CIefyeT pac-
CMATPHMBATH KAK 09eHb BAKHOC SABJEHHE IPH aHANAH3e QYHKINH H reHeTHKH KOMIIO-
HentoB MH(C. B gwactHocTH, Kak OymeT mOKas3aHo janee, oGHApyKeHa acCOIHAATHB-
Hasi CBA3b pa3nu4HHX 3a0ojeBaHM# c ompeneideHHEME amiensimu HLA. Kax mpa-
BHJIO, TaKHMe acconmanmu He aGcomoTHH. OHHM YKa3eBAaOT JMIIb HA HOBHINMICHHHK
puck 3abomeBaHuil IpH HANWIMM KOHKperHOro ayuiens. HecomHenHo, B mpepmemax
kommiekca MH(C cymecTByeT ropasno Goiabme reHOB, 4eM Te, KOTOpHEe Ceromss
ynaerca TunupoBaTh. Cle0BaTeNIbHO, BOOJHE BO3MOYKHO, 9TO CBA3L ¢ 3a00oaeBaHM-
€M OTpa’Kaer CBA3b NATOJOIHM He C ajjeleM XAHHOTO JOKYCa, a C ajielleM KaKoro-
TO IPYroOro, TECHO CUEIIEHHOr0 JOKYCa, HpeOrBAOIMM B HePABHOBECHH KO CIiele-
HHI0 C THOADYEeMHM adajeneM. BakHo Takike MMeThb B BHAY, 9TO €CJIHM CyImeCTBYeT
KakaA-1u60 QYHKUMOHAJNBbHASA HPHNYMHA CHABHOTO HEPDABHOBECHS IO CIENNEHHI0
MeXIY ANJeNsIMH ABYX JOKYCOB, TO TeHH, PACHOOJOKEHHbIe MEXKIY O3TUMH JIOKY-
CaMH, TaK)Ke MOJIKHBEI OHTH IONBEpPIKEeHBl MeHCTBHIO TaKOr0 HePaBHOBECHA, T. e.
gacToTa pekoMOMHauuit Me)KRy HuME GyfeT SHAYUTENBHO CHU)KeHA. XOTA HepaBHO-
Becue OO CHellIeHHI0 He O0OHADPY€HO Y MBIIM, He MCKJIIOYEHO, ITO OHO OGYCIOBIH-
BaeT 3aBMCHMOCTh 3HAYMTEJBLHHX BapHaluii B yacToTe peKoMOuWHanuil B npefemax
MHC or aHanuWsHpyeMOro y rereposuroTs ramgotuna [2]. Bo BcakoM ciydae, He-
paBHOBECHE IO CIEMJIEHHIO ABJISAETCH JUIIb HOHATHEM, HeoOX OUMHM IPH ONKCAHUH
Gonpmoit ayr6pemHOfl HonyiAUMM, DOABEp:KEHHOH CAyYalHMM CKpeIlUBAHUAM.

13.5.5. [Ipyrme xommoHeHTbl, cuemiesnsie ¢ HLA

HeoGxoqnaMbiM yCIoBMeM IJIA A3YI€HUA CHEMIeHNA, a4 TaKKe 1A TeHeTHYeCKOTo
KApTUPOBAHMSA IPH3HAKA Y WIEHOB OTHOH CEMBH ABJISAETCA NOIMMODPPU3M KOHKpeT-
HOM CTPYKTYPH HIH QYHKIOHM B ODpefeiax Buaa. IIpy ucHonn30BaHNHE MeTOlOB KJiaac-
CHAYeCKOro FeHEeTHIEeCKOr0o KapTHPOBAHKA MOHOMOD(HEIE reHHl (He MMEIOIKe aeThb-
HBHIX BapMaHTOB) BEAYT ceGs Kak «Moadamue» reHul. CiedoBaTeanHO, B Opefesax
xomonekca HLA MokeT OHITH JOKAJIM30BAHO MHOME€CTBO MOKA eIe He BBIABJIEHHBIX
reHoB, JeTePMUHMPYIOMMX BaKHHEe YHKUWHN. B caydae yiKe M3BECTHHX IeHOB HaM-
Gosee yGeuTeNbHLIM MOBOXOM B IONb3y IPENIONOKeHMA, YTO CIeIIeHHe C KOM-
miaekcomM HLA vMeeT BajkHOe 3HaYeHMe, ABJAeTCA PAKT CIeNJIeHUA AHAJOTMYHHIX B
OYHKIMOHAIBHOM OTHOIIEHUH reHoB ¢ MHC y >KMBOTHRIX OTHaJeHHHX BHI0B. Mo-
AHO TO0JAaraTh, 9TO JOCTATOYHO AJATEJLHL Y HEePHOJ He3aBHCUMOH 3BONIONUHU B CHUIY
CIyYaiHBIX OPWYMH OTHEJWI Ohl COOTBeTCTBYIOWMEe NOKych or MHC, ecin Om He
OBIJIO OPMYUH IS COXPAHEHUS CIEeHJeHUA,

CucTeMa KOMILUIEMEHTa MJIEKONMTAIOIIMX COCTOMT U3 pAAa ofpasyommx KacKajg
KOMIIOHEHTOB, BO MHOTOM CXOQHHX ¢ KOMOOHEHTAMM KACKATHOM CHCTEMLI CBEePTHIBA-
uua Kposu. Onucano mo KpaitHe#r Mepe 10 pasawdYHBIX KOMIIOHEHTOB KOMIJIEMEHTa
YeNOBEeKA, Ha3BAHHHIX B XPOHOJIOTMYecKo#l mociegnosatensHoctu C1, C2, C3, u 1.1,
Knaccuyeckas aKTHBAaIn¥a CHCTeMbl KOMINIEMEHTA OPOMCXOAMT B Pe3YJIbTaTe CBA3RI-
BAHMA AaHTUTEeHA AHTHTEJIaMM ONpPedeTeHHEX KJIACCOB, HO KOMILIEMEHT MOMKET TaKHe
AKTMBHMPOBATLCA MO AJLTEPHATHMBHOMY NYTH, BK/IIOYAIOIMEMY CHIBOPOTOYHHE KOM-
DOHEeHTH, M3BeCTHLIe MO HaszBaHueM Jaxropos mponepauna. CHcTeMa KoOMIIJIeMeHTa
JeTaJBpHO O0CYy)KiaeTca B ri. 24.

Buiao nokasaHo, YTO B YeJOBEYECKOW HOUYJIANMM HEKOTOPHIM KOMIIOHEHTAM
KOMILJIeMEHTa YeJ0BeKa IPHUCYI HoauMopdusM. ITO CleIaN0 BO3MOMKHBIM IPOBOTUTD
reHeTHYeCKUH ananu3a cuenseduda. B HacToamee BpeMsA YCTAHOBJEHO, YTO IO Kpaii-
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Heil Mepe TPH TAKHMX KOMIOHEHTA JeTePMHHMPOBAHK I'eHAMM, CleNJeHHRME ¢ HLA.
K num otHocaTca C2, C4 u Bf (mpomeppunosrnii paktop B). Hexonsa ns peaynsratos
KAPTHPOBAHHKA, MOKHO HPEANONOKETH, UTO IeHK, KONHPYIOMHXE 3TH KOMIOHEHTH
KOMIUIEMEHTAa, PACHOJIOYKeHh MEKAy JoKycamMum Kiaacca I m nmoxycamm kKaacca II.
To, 4To TeHBI CHCTEMH KoMIleMeHTa OmIH Halmenw B mpepenax MHC xkak y deno-
BeK4, TAK M Y MHIIIH, ¢ 60ABINOR BEPOATHOCTHIO CBEAETENHCTBYET 0 QYHKINOHAN BHOK
nenecoo6pasHoCTH TaKoro cuemnesds. OOHAKO KOHKpeTHHE NPHYMHE CUeNJIeHHA,
eCIM OHM M CYIECTBYIOT, J0 CHX HOD HEM3BECTHHI,

HMeloTcs maEHEBie 0 TOM, 4TO NeTePMEHHPOBAHME HEKOTOPHX AHTHTCHOB IPYIHL
KPOBH, TaK ke KaK M KOHTDOJb MX SKCOPECCHM, OCYNECTBIATCA TeHAMH, CIemieH-
mmMu ¢ HLA. Cioma oTHOCATCA CHCTeMH spuTponurapHux anTurenos Chido, Rodgers.
z Bg. Co3apaercsa BueuaTiieHHe, YTO CYIMECTBOBAaHME IO KpaliHelt Mepe TAKMX aHTH-
reBoB, Kak Chido u Rodgers, MoyHO 00Bb1CHNTE afgcopOureil A 3PUTPOLMTAX KOM-
NOHeHTOB KOMIJIEMEHTa, HOCKOAbKY B CHIBOPOTKE 3TH AHTATCHE OGHAPY/KHMBAIOTCA B
6OILMEX KOMHYeCcTBAX, 9eM Ha dPUTPONETaX. BHiJIo HOKAa3aHO, 9TO (BA PASHEIX KOM-
nonenra C4 (C4F m C4S — cooTBercrBemno ot amrn. fast — Gucrphiii u slow —
Me[/IeHHEI) TeTepMUEMPOBAaHE FeHaMH, cuennesnumMu ¢ MHC, ¥ TecHo Koppenupy-
w1 ¢ anTireamn rpynno kposu Chido m Rodgers.

Cpeny npoyux nonuMOpPHHIX CHCTeM, 3aKONMPOBAHHEIX B Hpepenax MHC,
ofHapyskeH BapuaHT ¢epMmeHTHOTrO mOMEMOpdHM3Ma — HenOCTATOYHOCTH 21-rumpo-
KCHJIa3H, 8 TaKyKe CepuA T-KJETOYHBIX AHTHICHOB, 3KCOPECCHPOBAHHEIX HA HOOYJIfA-
nEsX akTHBHpOBaHHbIX T-kaerox [92, 93]. Ilocrynupyercs, 4TO HOCHegHME AHTHIe-
HH IMEIOT CXONCTBO ¢ cHcTemamu aHTHreHoB Qa u Tla Mbimy, NOCKONBKY H3BEeCTEH
no KpaiiHe#i Mepe OfWH clydYali, KOria MOHOKJOHaJbHble 3HTHTeNa, MCHOJIB30B3H- .
HHE 714 BHABIEHUA THX aHTATEHOB, OPENMOATHPOBAJIM HPORYKTH, [OMOJOrMYHbIE
aETEreHaM Kiaacca [. Mcmonbp3oBaHMe TAKMX MOHOKJIOHAJBHRIX AHTHUTEN MOMOKET
B Gmmxaiimem OynymeM BHACEXTE OPUPOAY 3THX HPOAYKTOB.

13.5.6. Kaunnmueckoe s3nadenue tumupoBamusa HLA

13.5.6.1. Tpancnaanmayus

Knuaudeckas TpaHCIIAHTALUA NOCHYKUIA HePBHIM ¥ IIaBHEIM CTHMYJOM pac-
mapeHHoro maydenus cucrembt HLA. B TeueHue mocaemBmx 15 mer KauHugeckme
aabopaTopmu, 3aHMMAOIMECA THOHPOBAHUEM, DPENOCTABIAIT OIPOMHOE KOJNHWYeCT-
BO CTATUCTHYECKUX NAHHEIX, cBA3aHHHX ¢ HLA, 4T0 1aeT B0O3MOKHOCTH OCYIMECTBATH
MHOTHE 13 HMMMYHOreHeTHdYeCcKMX mccuenoBanui MHC.

Herpyamo npencraBuTh, KaK BelMKo 3HadeHwme tunupoBanua HLA maa crpa-
TeTMH KIMHPYeCKOd TPAHCIJIAHTALMM MeXKIAYy WieHaMnm OfHOH cembm (puc. 13.17).
BepositHOCTE HecoBMecTHMOCTU cHOGCoB mo MHOkecTBy He-HLA-cuctem ogeBmpma.
Ograko mpu mopGope cubcoB, maeHTHIHbiXx o HLA, orrop:keHue TpaHcmaaHTaTa
moYxM HabmopgaeTcss oueH