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KCEHOIEHHbIE TECTUKYJIAPHbIE AHTUT'EHbI B UHAYKLUUA
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Pesome. [1pobiiema 3chHEeKTUBHOTO JICUCHUST OMyXOJIEBBIX 3a00JIcBaHNIT CBsI3aHA B OCHOBHOM C TPYIHO-
CTSIMM PACIIO3HABaHUSI OITyXOJIEBBIX KJICTOK, KOTOPBIC MaJIO YeM OTIMYAIOTCSI OT KJIETOK 3TOPOBBIX TKAHCH.
ITonck MeTOOOB BO3IEHCTBYSI, OCHOBAHHBIX Ha CTUMYJISIIIUM paco3HaBaHUSI aHTUTEHOB (AI') OITyXoJIeBBIX
KJIETOK KJI€TKaMU MMMYHHOM CHCTEMbI OpraHu3Ma, SIBJASETCS OAHOI U3 IJIaBHBIX 3aJa4 OHKOMMMYHOJIOTUU.
Bo B3pocioM 3mopoBoM opraHusme nuddepeHIIMPOBOYHbBIC TeCTUKYIsIpHbIe aHTUTeHBI (TAID'), akcnpeccu-
pYIOIIMECs TOJBKO B KJIETKAX SWUYKaA, SIBISIOTCS CHeIU(PUICCKUMUA MapKepaMM OITyXOJICH pa3HOTO TeHe3a
¥ UTPAIOT BaXKHYIO POJIb B TTOIACPKAHNM BEICOKOM POCTOBOM M MHBA3MBHOM aKTUBHOCTHU OITYXOJIEBBIX KJIC-
ToK. 11 MHAYKIUY crieuM(pUIecKUX MPOTUBOOITYX0JIEBBIX PEaKIIMi U TeHepaluy OnyXoaecnenMUuIHbIX
TAT in vivo B HacTosiee Bpems paspadatsiBarorcs JJHK, MPHK u mentuanbie BakuimHbl. Mcioab3oBaHMue
KceHoreHHoro BapnaHTa TAI B KauecTBe BaKIIMHBI OYIET CITOCOOCTBOBATh YCUJICHUIO MMMYHOTEHHOCTH Ma-
Tepuana u hopMHUpoBaHUIO 2DHEKTOPHOTO 3BeHAa UMMYHUTETa, HarpaBieHHoTo Ha TAI, nmpencTaBiieHHBIX
Ha COOCTBEHHBIX OITyXOJeBbIX KJleTKax. Llesb paboThl — olleHKa 2(h(eKTUBHOCTU MHIYKIIMU TTPOTUBOOITY-
XOJIEBBIX peaKlinii y MBIl Mpu MpeaBapuTeIbHOM MMMyHU3aluu Mbiieil TAIT 6apana. B pabore mis ycu-
JICHUSI UMMYHOTCHHOCTH W MHIYKIIUHM ITPOTUBOOITYXOJICBBIX PEAKIINI UCITOIb30BaH KCEHOTCHHBIN BapUaHT
TAT. AHanu3 BBDKMBAeMOCTH MblIIelt TpoBoauics merogoM Karumana—Meitepa. @opmMupoBaHne MMMYH-
HBIX peakluii oleHuBagM 1o npoaykiuu uMu IFNy u 1L-10. ®denotunuposanue CD4*CD25*FoxP3* n
CD4"CD44*CD62L" x1eTOK ITPOBOANIOCH METOAOM MHOI'OLIBETHOM IPOTOYHOM LIUTOMETPUH, TAK K€ KaK 1
omnpeaesieHre KoJIMIecTBa TUM(POIIMTOB, COMEPXKAIINX BHYTPUKIIeTOUHBI Perforin. BeDKBaeMOCTb MBIIIICit
npu npoduiakTudeckoit BakiumHann TAI 1ocToBepHO BHIIIIE MTapaMeTPOB, ITOJIYIYCHHBIX IIPY BAKIIMHAILTUA
cuHreHHbIM TAT, mpu 3TOM y 4aCTH KMBOTHBIX OITYX0JIb He BhIpOca BoooOlle. 3aruKCHUpOBaHO TOCTOBEPHOE
YBEJIMUEHUE KOJMYECTBA KJIETOK, Hecylnux nepdopuHsl (kak CD3*, Tak 1 CD8") nmpu KCeHOTreHHO BaKIIn-
HaIIMU U IOBBIIIIEHHBIN ypoBeHb | FNY B chIBOpOTKE KpoBU Mbltieii-omyxoineHocuteit LLC, mpu aToMm Komu-
yectBo CD47"CD25*FoxP3*T-peryasTopHbIX KJIETOK, HA000pOT, CHU3UI0Ch. Mcroab30BaHWE KCEHOTEHHO-
ro TAI' w1t UMMyHH3aLIUMK TTOKA3aJI0, YTO UHAYLIUPYEMbIEe UMMYHHbBIE peaKIIMU HalpaBieHbl HE TOJIbKO Ha
BBOIUMBIN Al, HO 1 TepeKpPeCTHLIM 00pPa30M Ha MMEIOIIMECS B OpraHU3Me OITyXOJIeBble KICTKM, €CJIM OHU
HecyT Ha cBoeli moBepxHocTu Kakue-auoo TATL [1penBaputenbHass uUMMyHU3alMs KceHoreHHbIMU TAT nipu-
BOOUT K YBEJIMUYCHUIO MPOOOKUTSIIBHOCTH JKU3HU MBIIIEH-0ITyXoJIeHOCUTe e KapuumHoMbel LLC, uTo co-
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TMPOBOXKAACTCS MHAYKIINEN ITPOTEKTUBHOTO MPOTUBOOITYXOJIEBOTO OTBETA, HAIIPABIICHHOTO MEPEKPECTHBIM
00pa3oM Ha COOCTBEHHbBIE OMyXOJIb-accolMupoBaHHbIe Al

Karouegvie crosa: mecmuiyasaphulii anmueet, npomMugoONYxXonegulii UMMYHUMem, KCeHOLeHHAS. UMMYHU3AUUsL, KCeHO2EHHbI
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XENOGENIC TESTICULAR ANTIGENS FOR INDUCTION
OF ANTITUMOR RESPONSE
Dorzhieva A.B2, Seledtsova G.V.2, Seledtsov V.L."

¢ Research Institue of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation
b B. Petrovsky Research Center of Surgery, Moscow, Russian Federation

Abstract. The issues of effective treatment of malignancies are, mainly, related to the problems of tumor cell
recognizing, which have only minor differences from healthy cells. A search for treatment approaches based on
stimulation of tumor cell recognition by the host immune cells is one of the main tasks of oncoimmunology.
The differentiation-related testicular antigens (TAG) in healthy adults are expressed only in testicular cells,
being, however, specific markers of tumors of various origins. They play an important role in maintenance of
high growth rates and invasive activity of tumor cells. DNA, mRNA and peptide vaccines are currently being
developed to induce specific antitumor reactions and generate tumor-specific TAGs in vivo. Xenogeneic variant
of TAG, if applied as a vaccine, may enhance immunogenicity of the cell material and is aimed at forming an
effector link of immunity, being oriented on TAGs present on the host tumor cells. In our study, a xenogeneic
variant of TAG was used to induce antitumor reactions and to enhance immunogenicity. Purpose of the present
work was to evaluate the effectiveness of induction of antitumor response in mice having been preliminary
immunized wtih sheep TAGs. In this study, a xenogeneic variant of TAG was used to enhance immunogenicity
and induce antitumor response. The survival rate of mice was evaluated using the Kaplan—Meier method.
Production of IFNy and IL-10 was assayed by ELISA technique. Phenotyping of CD4*CD25*FoxP3* and
CD47CD44*CD62L" cells was performed by multicolor flow cytometry, as well as counting the number of
lymphocytes containing intracellular Perforin. Survival rate of mice with preceding TAG vaccination proved
to be significantly higher than the parameters obtained with syngeneic TAG vaccination, whereas in some
animals a tumor did not grow at all. There was a significant increase in the number of cells carrying Perforins
(both CD3" and CD8") during xenogenic vaccination and an increased level of [FNy in serum of LLC tumor-
bearing mice, while the number of CD4"CD25"FoxP3*T regulatory cells, on the contrary, decreased. Using of
xenogenic TAG for immunization has shown that induced immune reactions are directed not only at injected
antigens, but also, in a cross-sectional manner, at tumor cells present in a body if they carry any TAGs on their
surface. Preliminary immunization with xenogenic TAGs leads to increased life expectancy of mice carrying
LLC carcinoma, being accompanied by induction of protective antitumor response directed, in a cross-
sectional manner, against the own tumor-associated antigens.

Keywords: testicular antigen, antitumor immunity, Xxenogenic immunization, xenogenic antigen, oncology, carcinoma LLC

Bge fleHne MeMOpaHOi KJIETKHU WU HaXOASTCSI B pACTBOPUMON
dopMe B mpeaeax TKaHei siM4kKa, 000JI0YKU KOTO-
poOro HempoHHUIIAeMbl JIsI MUrpaluu kKjetok. TAT
AeNOTCA Ha NBe rpymnmsl. [lepsas rpynma BKio- MPaKTUYECKN HE IKCIIPECCUPYIOTCSI HOPMaJIbHBIMU
YaeT B CeOs BUPYCHBIE M MYTAHTHDBIE AHTUTEHBL,  yyerianvy, UCKITIOYEHUE COCTABNSIOT KIETKH SIMUKA
BTOpasi IPyINma BKIOYaeT B ceOst AnddepeHunpo- i ppanents. TakuM 06pa3oM, B HOPMe OpPraHU3M
BOYHbIE aHTUICHBI, K KOTOPBIM OTHOCHUTCS U IPYII-  yenoBeka TosepaHTeH K TAIL, HO Mpu HapylieHUU
na TeCTUKyIApHbIX anTureHoB (TAT). TAI 310 ipo-  penoctHOCTH O6GONOUEK stuka, 3T Al, Tonagast B
DyKTel MAGEAI, MAGE-A3, MAGE-A4, NY-ESO-1, KpoBOTOK, UHIAYLUPYIOT B OPraHU3ME IIOSBJICHUE ay-
PRAME, CTS&3, SSX2 reHOB, KOTOpbIe CBsI3aHBbI C TOUMMYHHBIX peaKlMii, HAIpaBJIeHHbIX Ha 2JIMMU-

Bce onyxosie-accoliuupoBaHHbIE aHTUTEHbI pa3-
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Kcenoeennvie TAI' 6 npomusoonyxonegom omeeme
Xenogeneic TAG in antitumor response

Haluio ux u3 opraHusma. IlokazaHo, utro TAI BbI-
COKO 9KCITPECCUPYIOTCS B KJI€TKAX OIMYXOJIU TeYeHHU,
MOJIOYHOM 3KEJIE3bl, IMOIXKEIYIOYHOMN >KeJe3bl, Ku-
IIeYyHuKa, Jierkux u ap. [10, 11]. B manHoi1 pabdote,
IUIST MHAYKIIAW BBIPAXXECHHBIX WMMYHOJIOTMYCCKIUX
TIPOTUBOOITYXOJIEBBIX PEAKIINiA, NCITOJIb30BAIN KCe-
HOTE€HHBIN MO OTHOIIEHUIO K MbIllIaM BapuaHT TAT,
4TO BO3MOXKHO, TaK KaK XapaKTepHOl OCOOEHHO-
ctbio reHoB TAT siBlIsIeTCS1 BbICOKAsi BHYTPU- U MEX-
BUIOBAasl TOMOJIOTHSI B TeHOMaX YeJI0BeKa, IIPUMaToOB
U TPBI3YHOB [4, 7]. DKcnepuMeHTaJIbHbIe JTaHHBIE
yOeOIUTEIbHO CBUIETEIILCTBYIOT O TOM, UYTO MMMY-
HM3alMs OpraHM3Ma KCeHOTeHHbIMU aHaJIoraMy 9H-
JOTEHHBIX MOJIEKYJT MOXET ITPUBOANUTH K WHIYKIINHA
MMMYHOJIOTUYECKUX peakluil K coOCTBEHHbIM Al]
MCXOIHO K KOTOPBIM OPraHMU3M TOJICpaHTEH.

MaTepmanbl N METObI

I1pomoIEKUTEeTbHOCTh XXW3HW MBIIICH TP TIPO-
(PUIaKTUUYECKOM BapvaHTe UMMYyHU3alMu (BHayaje
MPOBOAUTCS MMMYHU3allMsl, a 3aTeM IIPUBUBAETCS
OMYXOJib) perucTpupoBajiach Kak 50%-Hasi BBIKM-
BaeMOCTb (KOJIMYECTBO CYTOK, B MOMEHT KOTOPBIX
KOJIMYECTBO BBDKUBIIMX MBIIICi COOTBETCTBOBAIO
50% rpymmbl), TaK U MaKCUMaJIbHAasl IIPOJOJIKU-
TEJbHOCTb XM3HU MblllIel (KOJMYECTBO CYTOK, B
MOMEHT KOoTOophIX HacTymnaia 100%-Hast cCMEpTHOCTD
JKUBOTHBIX 3KCIEPUMEHTAJIbHBIX TPYMIT MBbIIIEC).
AHa3 BBDKMBAGMOCTU MBIIIE MPOBOMUIICS Me-
TogoMm Karutana—Meiiepa. @opMupoBaHUEe UMMYH-
HBIX PeaKlIMii olleHUBaJIM No npoaykuuu umu [FNy
un IL-10. ®enorunupoBanue CD4*CD25*FoxP3" n
CD4"CD44*CD62L" KJIETOK MPOBOIMIOCH METO-
OOM MHOTIOLIBETHOM MPOTOYHOM LIMTOMETPUMU, TaK
Ke KaK M ompeesieHre KOJIM4decTBa JTUMQOIINTOB,
coleprKammx BHYTPUKIIeTOUHbIN Perforin [1].

PesynbTaTthl 1 06CyXaeHue

B nomnepxxaHuM OMyxoJIeBOTO pocTa 3aaeicTBO-
BaHbI lIEHTpaJbHble U TepudepruyecKre MeXaHU3-
MbI TOonepaHTHOCTU. Ienbl rMAGE-A4, NY-ESO-1,
PRAME, CT&3, SSX2 n np., oTHOCAIIMNECS K TECTU-
KynsipHbIM aHTUTeHAM (TAT'), BBICOKO 3KCIIpeccupy-
IOTCS B KJIETKaX OITyXOJIEW pa3IuyHOIO TMPOUCXOXKIE-
HUS (TIeYeHb, KUIIISYHUK, MOJIOYHAs KeJie3a, JIETKIUeE,
MOIXKeIyoqouHasl >Kejiezda) U He 3KCIPEeCCUpPYIOTCs
HOPMaJbHBIMU KJIETKaMU, UCKIIOUEHUEM SIBJISIIOTCSI
KJIETKM ssuuka U TotateHThl [10]. XapakTepHoii oco-
0eHHOCTBIO TeHOB TAI sIBIIsIETCS BhICOKAsi BHYTPH-
M MEXBUIOBasi ToOMoJioTusl WwieHOB cemeiictBa TAI.
Hampumep, B reHOMax 4JeJioBeKa, IMPUMATOB U T'PHI-
3yHOB ObLIO MAeHTUGULIMpoBaHO Oojiee 30 Geok-
Konupywiux reHoB MAGE/Maee, a MAEeHTUYHOCTD
OPTOJIOTUYECKUX ITTOCIICIOBATEILHOCTE COCTaBIsIa
ot 40% no 80% [4]. B Hairem uccienoBaHnu ObUIa

ucciienoBaHa 3(M@EKTUBHOCT MpeaBapUTETbHOMN
MMMYHM3aUU MbIlIel KceHoreHHbIMU TAT o ¢puk-
calMy TIPOIOJDKUTEIIBHOCTH KM3HU MBIIIEI-0ITyX0-
JneHocuTenel kapurmHoMbl LLC 1 olileHKe HEKOTOPbIX
napamMeTpoB T-KJIeTOYHOro MMMYHUTeTa. MeanaHa
MPOAOJDKUTEIBHOCTA KU3HHM  MBILIEH-OIMyX0JIEHO-
curteneit LLC coctaBuna 20 mHeli, Mpu KCEHOT€HHOM
TATI'-BakIMHALIMM ~ CPEIHSS TPOJOKUTEIbHOCTh
JKU3HM KUBOTHBIX YBeIMuYMIach Ha 60% no 32,5 nHeit
(puc. 1). BakunHaimss cuHTeHHBIM BapuaHTOM TAI
U CIUIEHOLMTaMM OapaHa He M3MEHWIa TPOJAOIKU-
TEJIbHOCTb XXM3HU MBILIEA — HOCUTEJIEN KAPLIMHOMBI
LLC. TakuM o0Opa3om, ObLIO TOKa3aHO, YTO Hau-
OoJibleil 3(p(PEKTUBHOCTHIO 00J1aaeT BaKlIMHA, CO-
nepxamasi B ceoeM coctaBe kak TAI, tak u A, ot-
HOCSIIIMecs] K KaTeropuu KCEHOT€HHBIX.

Tompko TIpM KOMIUIEKCHOM HMCIOJB30BaHUU
atux Al mosyyaeTcss CUHepPruyHbI >ddexT, no-
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PucyHok 1. Bbk1BaeMOCTb MbILLEH-0MyXoneHocuTenen
MenaHoMbI KapuuHoMbl LLC B pexume npodpunaktuyeckoi
MMMYHU3aLUK

Mpumeyanue. Mbiwen BaKLMHMPOBaNu KCeHOreHHbIM (KceHTAT),
CUHreHHbIM (CMHTAT) TecTukynapHbIM AT 1 AT, nony4YeHHbIM

U3 KNneToK cene3eHkn 6apaHa (kceH. cnn.) 3 pasa ¢ MHTepBanom

B 7 AHeW B/M (5 MnH KneTok/MbIwWb), Yepes 14 gHeit nocne
nocnepHel BakUWHaLWUM Mbiiam BBOAUNM KneTku LLC

1 hUKCUpPOBany NPOAOIKUTENLHOCTL XU3HU. B KOHTpOnbHOM
rpynne Mbiwen-onyxoneHocutenen LLC ummyHusauum He
npoBogunock. B kaxpaoi rpynne 6bino no 10 mbiwe, * - p < 0,05.

Figure 1. Survival of mice with carcinoma LLC tumor carriers in
the preventive immunization mode

Note. Mice were vaccinated with xenogenic (xenTAG) ,syngenic
(syngTAG) testicular AG and AG obtained from sheep spleen cells
(xen. spl.) 3 times with an interval of 7 days (5 million cells/mouse),
14 days after the last vaccination, mice were injected with cells of
tumor lines LLC, then life expectancy was fixed. No immunization was
carried out in the control group of mice LLC. There were 10 mice in
each group; ¥, p < 0.05.
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TABJALIA 1. XAPAKTEPUCTUKA NONYNALUUOHHOIO COCTABA T-KNETOK MbILIEW, HOCUTENEW ONYXONM LLC,
MPU NPO®UNAKTUYECKON UMMYHU3ALIMU KCEHOTEHHbIM TAT

TABLE 1.CHARACTERIZATION OF THE POPULATION COMPOSITION OF T CELLS OF MICE CARRYING LLC TUMORS
DURING PREVENTIVE IMMUNIZATION WITH XENOGENIC TAG

CopepxaHue (%) KoHTponb KceHoreHHbIn TAI
Content (%) Control Xenogenic TAG
CD3*perforin* 3.1 4,2%*
CD8*perforin* 4.8 9,2**
CD4*CD25*FoxP3* 1,5 1,1%*
CD4*CD44+CD62L* 4,2 4.8

MpumeyvaHwue. * — p < 0,05; ** — p < 0,005.
Note. *, p < 0.05; **, p < 0.005.

OTHENbHOCTU HU cuHreHHble TAI, HU KCEeHOreH-
HbIe CIUICHOLIMTHI He ObUIM CITOCOOHBI YBEJIMYMBATh
MPOIOJIKUTEILHOCTD XXMU3HU MBIIIEH — OIYXOJIeHO-
cuteneit kapuuHoMbl LLC. PazHuily B NpomgoKu-
TEJIbHOCTH XXMU3HU MbIIIEH MBI CBSI3bIBAEM C pa3HbIM
KojinyectBOM Al Ha OIyXOJIEBBIX KJIE€TKAaX JIUHMIA
B16 u LLC 1 ux roMoJIoTHei ¢ TeCTUKYAIpHbIMU AT
TepaneBTuueckass 3PPEKTUBHOCTb MCIIOJIb30BAHUS
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PucyHok 2. KoHueHTpauus IFNy n IL-10 B cbiBopoTKe KpoBu
MbILEeN, NOABEePrwmnxcs NpodnnakTU4ecKoMy BapuaHTy
MMMYHWU3aLMN KCEHOTEHHbIM (KCEHTAT), CUHIeHHbIM
(cuHTAT) ¢ nocneayowmmM BBeAEHUEM KIETOK MENAHOMbI
KapuuHombi LLC

Mpumeyanue. 3a6op cbIBOPOTKM Ha 1-e CyTKU nocrie BBeAeHMS
onyxoneBbIX KNeTok. n = 6; * - p < 0,05; ** - p < 0,0001.

Figure 2. Concentration of IFNy and IL-10 in blood serum

of mice subjected with xenogenic (xenTAG), syngenic
(syngTAG) TAG immunization mice followed by the introduction
of carcinoma cells LLC

Note. Serum sampling on the 14" day after the introduction of tumor
cells. n=6;* p <0.05; ** p<0.0001.

KCEHOT'€HHbBIX TTPOJYKTOB B KOMITJIEKCHOM JIeYEHUU
OITyXOJIEBBIX 3a00JeBaHUll cO0aK, KOIIEK, Kyp To/-
TBEep3KIAETCsI IUTepaTypHbIMU TaHHbIMU [8, 11, 12,
13]. EcTb 1 IipMepbl UCTTOJIL30BAHMST KCEHOTEHHBIX
MOJIEKYJl B JIeUEHUM JIIoAeil ¢ oHKoratojoruei. B
psne nmociaeaHux pador [6, 7] aBTOpBI MOKA3aJId, 9TO
MHTpaBe3UKaJbHasI MMIDIAHTAIIMS KCEHOTEHHBIX
KJIETOK MOYEBOTO ITy3bIpsS WHOIYIUPYET IIPOTUBO-
ornyxoJieBble 3(P@eKThl MPOTUB COOCTBEHHBIX OMY-
XOJIeBBIX KJIETOK MO NMpUHLMMNY bystander anti-tumor
effects, a mx KOMOMHALIMS ¢ XMMUOTEepaueil Hau-
0osiee a(hheKTUBHA B JICUEHUU IIPOTPECCUPYIOLIEH
OMyX0JI1 MOYEBOTro ITy3bipsi. Jlajiee ObLIM ornpenee-
Hbl HEKOTOpPbIE XapaKTepHbIE MOKa3aTeJad UMMYHU-
TeTa, onpeaesonme 3(pHeKTUBHOCTL (hopMUpoBa-
HUSI T-KJIETOYHBIX IPOTUBOOITYXOJIEBBIX PEaKIIMA.
OOHapy>XeHO TOCTOBEPHOE YBEINUCHUE KOJTMISCTBA
KJIETOK, Hecymux nepdopunbl (Kak CD3*, tak u
CDS8") npu KCeHOreHHol BaKLMHALMW, MPU ITOM
kosmyectBo  CD4*CD25*FoxP3*T-peryasTopHbIX
KJIETOK, Ha00OpOT, CHU3UIOCh. JlocTOBEepHOTrO W3-
MeHeHus konmdyectBa CD4*CD44*CD62L" kiteTok
namMsTu 3apuKcrUpoBaHO He ObLIo (Tadu. 1).
DPHEeKTUBHOCTh MHAYKLIUU T-3aBUCUMBIX pe-
aKIMi TIOATBEPXKIAeTCsl MTaHHBIMU JIMTEPaTyphI.
MMMmyHM3a1MsT MBIIIEH YeJI0BEeYECKMMU MeJIaHOMa-
aCCOMMPOBAHHBIMU TJIMKOIIPOTEMHAMHU — gp 75 U
gp 100 [9] cmocoOHa mpegoTBpaIIaTh pa3BUTHE B UX
OpraHm3Me MeJIaHOMBI, KJIETKA KOTOPOM 3KCIIpec-
CHUPYIOT COOTBETCTBYIOIIME MBIIIMHBIC aHAJIOTH.
MHrubunust pocta MeJaHOMBI acCOLIMMPOBAach C
pa3BUTHEM OYAaTrOB ayTOMMMYHHOM JeMTUTMEHTALINH.
BakmuHaims MBIIIe pacCTBOPUMBIMU OCTKAMU CBH -
HOM mjaneHThl MpUBoAMIa K OPMUPOBAHUIO (-
(bEeKTUBHOIO MOJUKIOHAJIbHOTO UMMYHHOTO OTBETa
NpoTUB MenaHOMBbI. [Ipu ToM 00e OCHOBHBIE CyO-
nonyasuun T-mumdboruros (CD4* u CD8") 6b11n
BOBJICUCHBI B WHIYLIMpYyeMble KCEHOAHTUTCHAMU
MMMYHHBIE TIpotiecchl [ 14]. B apyrom nccinenoBannm
MOKa3aHO, YTO BaKIIMHAIINS MBIIICI YeJIOBEUECKUM
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nentuagoMm HER-2/neu (435-443) ctumynupyet re-
Hepaumio LITJI, koroprsle 3¢h(dHeKTUBHO pacrio3Ha-
Banu cuHreHHsie HER-2/neu-no3utuBHBIE OITyXO-
JneBbie KieTkH [5]. CepBUBUH (survivin) — IpOTEeuH,
OIVH N3 UHTUOUTOPOB arorTo3a, KOTOPbIii, TOJTOOHO
HER-2/neu, MoxeT B BHICOKOU CTEIIEHU IKCIIPECCU -
pOBaThCs KJIETKAMU Pa3JIUYHBIX OIMyXOJieil 1, COOT-
BETCTBEHHO, MOXKET ObITh MCITOJb30BaH B Ka4eCTBE
BaKIIMHATbHOW MWIIIEHU. YCTAaHOBJIEHO, YTO IEH-
JIpUTHUYECKasT BaKIIMHAIIUS MBIIICH YeI0BeYeCKUM
CEepBUBUHOM WHIYIIUPYET UMMYHHBI OTBET, OIOC-
penyembiii T-xenmnepamu 1-ro tuna. [IporuBoormnyxo-
JeBbIit 2 PEKT BaKIIMHALIMKU MBIIIEH YeT0BeUEeCKIM
CepBUBUHOM IIPOJIEMOHCTPUPOBAH B IKCIEPUMEH-
TaJlbHOU MOJENsAX riauombl [2, 3], numdomsl [15],
a TakXke paka MOIXKeIyOo4YyHoU xenesdbl [15]. Husg
OLIEHKM BKJ1a/Jia paCTBOPUMBIX MPOITYKTOB B YCIOBU-
SIX KCEHOTEHHOW MMMYHU3AIUU Y OITyXOJICHOCUTE-
neit LLC B cbIBOPOTKE KPOBHU MBIIIEH, MOJyYeHHOM!
Ha l4-e cyTKU 9KCIepUMEeHTa, OTIPEEIIsIN KOHIIEH-
tpauuio [FNy u 1L-10.
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