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MOJIEKYJISIPHBIE OCHOBBI Ph-IEHKEMUWI
N IIYTHU UX JIEYEHUSA

B 0630pe cymmuposanvl pezyromamul uzyueHusi 2eHeMuU4ecKux usMeHeHutl, 1edicauwjux ¢ OCHO-
BE€ XpOHUUeCcKOU MuenoudHou aetikemuu (XMJI) u ocmpozo aumgodracmruozo nevikosa (OJ1JI).
OcHosnoe eHumanue yoeneno pnucanuto xumeprozo BCR-c-ABL-zena, obpasylowezoca u3z
08YX HOPMANLHLIX 2€HO8 3d CHem CHeyuguuecKkol XpOMOCOMHOU MPAHCIOKAYUL, a MAaKdlce
UCCe008aHUI0 GIUAHUS NPOOYKMOB PEKOMOUHOKMHO20 2eHa HA npoyecc MAantieHu3ayuu.
Obcysicoaromes npodiemvl mepanuu etiko308 ¢ UCHONb308AHUEM 08YX N00X00086. Ilepaviii
Kacaemcst 803MONCHOCMU 60CCMAHOBNEHUS USMEHEHHO20 (DEHOMUNA C NOMOWBIO AHMUCEH-
coproi JIHK u pubosumos, cneyuguuecku onoxupyrowux mPHK, emopou — npumenenus
Xumuonpenapamos, yousarowux namoaocuyeckue Kiemku. B ceazu ¢ amum Kpamxo
oceewyeHbl 6ONPoChl  MHOINCECMBEHHOU JIeKAPCMBEHHOU YCIMOUMUBOCTNU, NPOSAGTAEMOT, KAK
npasuno, mpaHcohopMupo8aHHbIMu KIOHAMU.

W3BecTHO, 4YTO 3JI0KaueCTBEHHbIE 3a00NEBaHUS KpPOBU SBISIFOTCS OJHMM U3
pacIpoCTpaHEHHBIX BHIOB PaKa, IOPAKAIOIIETO BCE BO3PACTHBIC TPYIIIIHI HACSIICHUS.
Tak, coriacHO MOCIEIHUM CTATUCTUYCCKUM JaHHBIM, YacTOTa 3a00JICBAHUI TOIBKO
oCTpBIM Jietiko3oM B Ykpaumte coctaBimsier 20 ciryuaeB ma 1000000uenosex [1]. B
CBsI3U ¢ UepHOOBUTECKHM (PAaKTOPOM W OXKHIAHHEM HEOBIBAJIOTO' BCIDIECKA 3ITHX
3a0oyieBaHMI Ha Halled TEppUTOpUM TpobieMa paka KpOBH B YKpaWHe O4YeHb
aKTyajbHa. Y HAC HET MOKa BO3MOYKHOCTH MPUBECTHU 3/1€Ch OQHUIINATIbHBIC TAHHBIE 110
BIUSTHHIO TTOCTICICTBHI YePHOOBITLCKONW KaTacTpo(dbl Ha YacTOTy OHK03a0OJIeBaHUI
KpOBH HaceJeHUs YKpawHBI, XOTS i1l benopyccuu IMOTOOHBIE CBEHACHHS YK
U3BECTHBI [2]. 32 BOCeMb JIET MOC/E aBapHM MOKA3aHO OTCYTCTBHE nehcTBHs Yep-
HOOBUIS Ha POCT OHKO3aboyieBaHW KpoBU. Eciam mo 1986 T. yacrora JeiWKo30B y
nerei Obi1a 40,7 Ha MIJDIMOH, @ y B3pOCJIBIX MYXYUH ¥ keHIMH — 47 u 37,70 B
1993 r. st umdpsl coctaBunu cootBeTrcTBeHHO 41,3; 49 u 37. Ilpoinyt nm
MOCJICTYIOIIE TOABI TOCTATOYHO OJIarOMOIydHO ISl YeI0BEYECKOro TeHO(OoH A HITH
ryOMTeNnbHOE BIMSHHAE TMPOSBUTCS To3ke? B r00oM ciiydyae HEOOXOIUMBI
JATBHEHIIINE UCCIIeIOBAHMS.

Pemenne mpobieMsl paka BooOIIe, Kak M paka KPOBH, B YaCTHOCTH, CBS3aHO,
MIPEXIIe BCETO, ¢ BO3ZMOXHOCTBIO OCYIIECTBICHHS albTCPHATUBHOTO BEIOOpA: MO0
MOJIHOTO YHHYTOXKCHHS PAKOBOM KJIETKM B OpraHu3Me, JU0O MpeBpamieHusl ec B
HOPMANBHYIO TU(QQEPECHIIMPOBAHHYIO KJIETKY, IMTOJYMHSIIONIYIOCS BCEM KOMaHIaM
opranm3ma. Obe crTpaTermu TPEeOYIOT PACKPBITHS COOTBETCTBYIOUINX pEAKIHi B
KJIETKE W WX MaTepHaJbHBIX HOCUTeNeld. B OcHOBE COBpeMEHHOTO MOAXOAa K
BBIIIOJTHEHHUIO IIOCTABICHHBIX 3afad Jexar naBa HaOmromenws. OOHO W3 HHX
3aKIII0YaeTCsT B TOM, UYTO KAaHIEPOTEHBI SIBISIIOTCS MyTareHaMH, U JTO JaeT
BO3MOXKHOCTH OMPENIENINTh, KAKHE TE€HBl M KaKHe W3MCHCHHS B HHUX IPUHACTHBI K
HpolecCy 3JI0Ka4eCTBEHHOM TpaHcdopmMaluy kieTku. Bropoe HabmroneHue kacaeTcs
OHKOBHPYCOB W BO3MOXHOCTH H3Y4YE€HHs WX .TC€HOB, OTBETCTBEHHBIX 32
MaNUTHU3AIMI0  KIETKH. llogxoxm 3TOT —  MOJNEKYISIpHO-OHONOTHYECKUH,
3aHUMAIONIMH B HACTOAIIEE BpEeMs JIOMHHAHTHOE TIIOJIOXKEHHE M B TIpelesiax
KOTOPOTO CJIOKIJIACH COOTBETCTBYIOMIas mapamurma. KpaTko oHa 3akimodaercsi B
M3YYSHHUU OOJBIIIOTO YHCIIA HY)XKHBIX JIJISI HOPMAJIBHOTO Pa3BUTHUS KIETKH T€HOB —
MPOTOOHKOTE-HOB, MYTAI[IOHHBIC W3MCHEHHS B KOTOPBIX MPEBPAIIAIOT WX B
oHKOreHbl. [IpOTOOHKOTrEHBI MOAPOOHO OXapaKkTepu30BaHbI B MoHorpadusx [3, 4].
OTMeTHM 371eCh TOJIBKO, YTO OJJHAM M3 KJIACCOB TAaKUX IPOTOOHKOTEHOB OKa3a-
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JUCh MHOTOYMCJICHHBIE (PAaKTOPBI POCTa M MX PELENTOPHI, CBA3aHHBIE C CUTHAIBHOM
CHCTEMOIl BTOPHYHBIX MECCCH/DKEPOB KICTKH. B TmociegHee BpeMs yAanoch
UACHTH(UITPOBATH TAKXKE TEHBI, IMEIOIINE OTHOIICHHE K IPOIIECCaM TPAHCKPUIIIIAN
reHoMa, TaK KaKk WM MPUCYIIM 4YepThl, XapaKTEpU3YIOIIHME TPaHCKPHUIILIMOHHbIC
(akTOphI: y3HaBaHHEC MOTHBA CIHPATb—ICTI—CIUPAIb, HAINYNC ZNn-TajblieB U
homeo-box-ngpmenoB [5]. KakoB emie BO3MOXHBIH XapakTep 3aJeHCTBOBAHHOCTH B
KJIETKe MpoTOOHKoreHa? U3yueHwe 53TOro Bompoca IPHUBENO K IOHSITUIO
MHOT'OCTYNIEHUaTOCTH TPAaHC(POPMAIIMOHHOTO IIpoIecca M IOMCKY BO3MOXKHOCTH
BBIUMCJICHUS KaXIOTO0 OTAEIbHOIO Illara Ha IYTM K KOHEYHOMY pe3yJbTaTy
KaHIleporeHe3a. bombmias pojib B 3TOM Ipolecce OTBOAUTCS OCOOBIM TIeHaM —
AQHTHOHKOTCHAM, HEMYTHPOBAaHHOE COCTOSIHHE KOTOPBIX OOCCIIeYMBACT IOAABICHUE
AKTUBHOCTH OHKOreHoB. C O3TUMM T€HaMU CBS3BIBAIOT PEAIMU3ALUI0  3aIpo-
rpaMMUPOBAaHHOTO OTMHUpAHHSA, WIM aloNTo3a, KIETKU M, CJIeN0BaTelIbHO,
MHAKTHUBAIMsI TAKOTO TeHa JOJDKHA JIeJaTh KIETKy OecCMEpPTHOM, YTo U HaOIr01aeTcst
npu pake [6, 7].

Hrak, uMmeeTcs cucreMa MOJIEKYJISPHBIX 3HaHUM, NO3BOJAIOIIMX IOJy4aTb
UHQOPMAIIMIO O COCTOSHUM OIpEACTICHHBIX T€HOB M HX IPOAYKTOB, a TaKXKe
00HApYXWUTh HOBBIC COCTOSHMS U HOBBIC TC€HBI, INPHYACTHBIC K IIpoLecCy
MaJIMTHU3aIHN KIeTKU. [Ipr n3ydeHnn 310KaueCTBEHHBIX 3a00JIeBaHUN KPOBH TaKOM
MOJXOJT OCOOCHHO IEPCICKTUBEH B CBSI3M C HAMYMEM KaK XPOHHYECKUX, TaK U
ocTpbIx (hopMm 3aboseBaHus. XpoHHUECKas (GopMa MOXKET PacCMAaTPUBATBCA Kak
IIPEIPAKOBOE COCTOSIHUE, XapPaKTEPU3YIOIIEeCs HEKOTOPBIM «IIPEANIOPOTrOBBIMY
3HA4YE€HHEM OHKOCTaTyca, KOTOpPOE B pe3yibTaTe KaKoro-To COOBITHSI MEPEBOJUTCS B
«IIoporoBoe». BepoATHO, 3TO COOBITHE YK€ HE CTOJb MHOTOCTYIIEHYATO II0
CPaBHEHUIO CO CTApTOM U, CJIEI0BATENbHO, IKCIEPUMEHTAIbHOE U3YYEHHUE ET0 MOIJIO
OBITH yIIpoIeHO. B CBs3M ¢ ATHM Takoe 3II0KaYeCTBCHHOE 3a00JIeBaHHE KPOBH, Kak
XpoHuueckas Mue-noneiikemust (XMJI), HaxoguTcs 1OJ MPUCTAIbHBIM BHUMaHHEM
HC TOJIBKO IMMPAKTUKOB OHKOJIOTOB-I'€MAaTOJIOTOB, HO U MOJICKYJISIPHBIX 6I/IOHOFOB, I10-
CKONIBKY SIBIIIET COOOH yMOOHYIO OSKCHEPHUMEHTAIBHYIO MOJIENb Ui H3YYCHUS
Ipoliecca MaIMTHU3AIKHY U TIOMCKA MOJIEKYJISIPHBIX CPEJCTB JIEUCHUS 3a00I€BaHMsL.

IlosyueHHble Ha MPOTAKEHUU HECKOJIBKUX IECATHIETHH Pe3ysbTaThl aHalIM3a
KIETOYHOH W MOJICKYJISIPHBIX TATOJOTHH, mpucynmmx XMJI, ObuM HEOJIHOKPATHO
CYMMHUPOBaHBl B aHMNIOSA3bIYHOW JwmTeparype [8—11], a Takke B psae
OTEYECTBEHHBIX M MEPEBOMHBIX 0030p0B [12—14], 0XBaThIBAOIINX JaHHBIC BILIOTH
mo 1993 1.  VYuureiBas  BBICOKYIO  CHEIU(DUIHOCTH MHOTHUX  0030pOB,
MpeJHa3HauYeHHBIX JUI1 OHKOJIOTOB-T€MaTOJI0r0B, TPYAHOAOCTYTHOCTD IJIsl YUTATEINS
B Haleu CTpaH€ MHOTHUX HMCTOYHHUKOB, a TaKKE 6I)ICTpO€ MOCTYIJICHUE HOBBIX
CBEJICHHUM, MBI ITOCTABUJIM IIeJIb PACCMOTPETh B HACTOsIIEM 0030pe mpobiemy XMJI
in toto mIs mpuBICYCHHS CICIHMAINCTOB Pa3IHYHBIX 00JacTedl MOJIEKYIApPHON
6uosorun. Heo6XxoauMoCTh 3TOro, ¢ Hallel TOUKH 3pEHUs], 3aKJIF0YaeTCsl B TOM, 4TO
Kpyr 3ajad, pemaemMslx npu usydeHun XMIJI, cBs3aH He TOJBKO C UCCIEAOBaHUEM
ocobennocreil permmkamuu JJHK u mpomecca TpaHCKpUIIMK, HO U C aHAIA30M
anmapara TPaHCISALMM, TaK KaK CTaJO M3BECTHO, YTO CBEPXIPOAYKIMS B KIETKE
HEKOTOPBIX (PaKTOPOB MHUIMAIIMH U HJIOHTAIINH MOJHUIIEITHIHON LEIH MPHUBOIUT K
3JI0Ka4eCTBeHHONW Tpancdopmanuu kietku [15, 16], DTto nemaer BakHBIM My-
TAallMOHHOE M3MEHEHHUE, HE TOJBKO aKTHUBHPYIOIIEE WM HEAKTUBUPYIOLIEE TOT WM
UHOH I'eH, HO U U3MEHSIOIIee KOJIUIECTBEHHOE COIEPKaHUe €ro MPOIyKTa.

Kparkasa uctopus usydenus XMJL. Kinmauyeckoe HaOMIOJCHUE PAa3JIMIHBIX
37I0KQYECTBEHHBIX MATOJIOTUH KPOBHM W MHOTOYHCIICHHBIE IaHHbBIE MO MepecaJkam
KOCTHOT'O MO3Tra TIOKas3ajld, 4YTO MOA0OHBIC 3a00JICBaHUS SIBISIOTCS CIEICTBUEM
T€HETUYECKUX U3MEHEHUH, IPOUCXOISALIMX B CTBOJIOBBIX KJIETKaX KOCTHOTO MO3ra —
pOJOHaYaIbHUKAX pa3IM4YHBIX 3JIeMEHTOB KpoBU. Kak mokaszano Ha puc. 1, kieTkw,
obyiajarone  TUTIOPUIIOTEHTHBIMHA ~ CHOCOOHOCTSIMM,  ONPEAENSIOT — JBA  IYTH
KpoBeTBOpeHHss. OnuH W3 HHUX - JUMQOUAHBIA — OTBEYaeT 3a 00pa3oBaHUE
2JIEMEHTOB IMMYHHOTO OTBeTa opranusMa:B- u T-mumdormros. Ha apyrom mytn —
MHEJIOUHOM, WJIM MUEJIOTE€HHOM,— 00pa3yloTcs Takue (yHKIMOHAIBHbIEC 3JIEMEHTEI
KpPOBHU, KaK pUTPOLIUTHI,
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TpoMOoIuTEI, Makpodarn wu MHorme npyrue. XMJl nmarHocTHpyeTrcs Kak
MUeonpoarudepaTiBHOe 3a00JICBAaHWE C TOBBINICHHBIM COJCPKAHHEM 3PEJIbIX
KIJIETOK KPOBH — IpaHyJIonUTOB. OMACHOCTH 3TOTO 3a00JICBaHUS 3aKITFOYACTCS B TOM,
YTO B pE3yJbTaTe KAKUX-TO C€IIe HE PACKPBITBIX COOBITHH OOJEC3HB MEPEXOIHT B
OCTpYIO (OpPMY, TaK Ha3bIBAEMbIH OJACTHBIA KPHU3, MPH KOTOPOM KIIETKHU MOJHOCTHIO
nepectaroT U epeHIupoBaThcsi, W (QYHKIMOHAIBHBIC JJIEMEHTHl KPOBU HE
00pazyroTcs.

IlepBbIie TONBITKH BHISIBUTH TCHETHUSCKHE U3MEHEHHS B KIIETKAX KPOBH OOJIbHBIX
XMJI ObUTH OCYIIECTBIEHBI C TIOMOINBI) ITMUTOTEHETHYSCKHX METOJOB IPH
MOP(HOIOTUICCKOM U3YyISHUH XPOMOCOM B HOPME U TTATOJIOTHH.
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Puc 1 Cxema nByx myteit 00pa3oBaHus QyHKIIHOHATBHBIX JJIEMEHTOB KPOBH M KIIETOK
VMMYHHOTI'O OTBETA U3 CTBOJIOBBIX KJIECTOK KOCTHOI'O MO3Ta
B pesynerate Obl0 0OHapyxeHo, uTo y 95 % Takux OOJBHBIX B MeTadazHbIX
IUTACTUHKAX KIJIETOK KPOBH HAXOAMTCS HEOOBIMHO MajieHbKas (G-OKpalleHHas
XpoMocoma, monyuuBmias HasBanue Ph (Oumagensdus) [17]. C momompro
MeTOIOB MU QEepeHINaTbHOT0  OKPAIIUBAHUSI ~ XPOMOCOM,  TO3BOJISIOIINX
PETHCTPHPOBATh CIELHANBHBIA PHCYHOK MX JIUCKOB, YIAJOCh I0Ka3aTh, uyto Ph-
XpOMOCOMA SIBJISIETCS PE3YIIBTATOM PEIUIIPOKHOMN TPaHCIOKAIIMU MEKAy 9-if m 22-
i XpoMocoMaMH Tak, Kak MOKa3aHo, Ha puc. 2. JlaHHAs TpPaHCIOKAIMS MOXKET
ObITh BBIpaKeHa ciemyromei ¢dopmynoit 1(9;22)(q34;gll). C momenrta o6Ha-
pyxenus Ph-xpomocombl B 1960 r. cymTanoch, 4To 3TO YHUKAIBHBIA MapKep
XMJI. Omnako B 1970 1. Ilponm W Jap. OmMcalid MAlMEHTOB C OCTPOM
mumboObnactHor sefikemuert (OJIJI), y KOTOpHIX OBbLT BBICOKHHA IMPOICHT
npucyrctBus Ph'-kmetok koctHOro mosra [18]. CruenosatensHo, Ph-medext
MOJXET pEaM30BBIBAThCA Ha IBYX IYyTAX KPOBETBOpPEHWsA. B Hacrosiee Bpems
u3BectHO, uTo 25—30 %B3pocnbix u 2—10 % neteii, 6onpubix OJIJI, apnstoTcs
HocuTesIMU (uanensuiickoit xpomocomsr [19, 20]. Bosee toro, u mpu ocTpoit
muenonanoi nefikemun (OMJT) aTa XpomMocoma BeisiBisieTcst B 2% ciryuaes [14].
XpOMOCOMHBIH aHaIN3 KIETOK KpoBH 00mbHBIX XMJI 1103BONIIIT OOHAPYKUTH HE
TOJIBKO MATCPUAIBHBIA HOCHTENb Ne(EKTa, BEBI3BIBAIOIIETO 3a00JeBaHWE, HO U
MOKa3aTellb TOro, uto npu nepexoae XMJI B octpyto ¢popmy v 75—80 %0601pHBIX
HAOJIONAIOTCS JTOTIONHUTENBHBIE [UTOTCHETUYCCKUE HW3MCHCHHS, KOTOpbIe, Kak
IpaBuJo, MMpeaAICCTBYIOT TaKOBBIM, OIIPECACTIACMbIM KIIMHUYCCKU u
remaroysiorndeckd. Hambonee YacTo OHHM BBIpaXarOTCS KaK TpHCOMHS —8-i
xpomocombl (8% ciydaeB), n30XpoMOcoMHOCTb 17( (12%), BOSHHKHOBEHHE BTOPOit
Ph-xpomocomer  (14%), mnosiBnenne poGaBouHoit 19-if  xpomocombr (1 %).
BrraBiieHHBIE KaK IO OTAETBHOCTH, TaK U B COYCTAHHUH JPYT C IPYTOM TH aHOMAIIUH
coctaBisiioT 70 YBcex MOMOIHUTENBHBIX XPOMOCOMHBIX HU3MEHEHUiA [9]
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HecMoTpst Ha OCHOBOMOJIATAIONIYIO HH(DOPMATUBHOCTH IIUTOTCHETHIECKO-T'O
aHaJIM3a KJIETOK KpoBH 00MBbHBIX XMJI, B paMKax 3TOTO METOJa HeNb3s, ObUIO HAHUTH
TCHOB, (YHKIMS KOTOPBIX HW3MCHACTCSI B pE3YNbTaTe TPAHCIOKAUH, YTO U
oOycnosnuBaer eHotun XMJL. OT0 MOXHO chenaTh ¢ MOMOIIBIO MOJICKYJISIPHBIX
METOJIOB, TMO3BOJISIONIMX MaHHUITYJIMPOBaTh ¢ KOHKpeTHbIMH (parmeHtamu JIHK, u
CEKBEHUPOBAaHMEM HCKOMBIX HYKICOTUAHBIX IocienoBareabHocTe. cxonHpiM
MOMEHTOM JUIS TAKOH PaOOTHI SIBHIIHCH

(hakThl KapTUPOBAHMS MPOTOOHKOTEHA g i

Cc-ABL B 9-ii xpomocome, a Takxke T

YCTAHOBJIEHHE €r0 TPAHCIOKAIMH B @ <

22-10 xpomocomy [21]. Takum oGpa- ¢ T

30M, MaHUNyJIHpys TeHom C-ABL kak 1 ! cenis

30HIOM M OMOIMOTEKAMH TEHOB, IIPH- 4] 22 flg (Pl
) 2 -

Puc. 2. Cxema o6pa3oBanusi Ph-xpomMocoMsL 1] g ! !

O6macts, aucranbHee 34 9-if XpOMOCOMEI, 1f -y i

oOMeHuBaetcs ¢ oonacteio q1122-it xpomo- J :"; g f

COMBI ¢  o0pasoBaHMEM  THOPHIHBIX _J.___:r

xpomocom 9q", 22 (Ph') §H

rotoBiaeHHbIX #3 JIHK HOpMajbHBIX ¥ 3J0KA4YECTBEHHBIX KICTOK, YIalOCh
YCTAaHOBUTH MOJICKYJBIDHYIO CTPYKTYpY TEHETHUECKOTO Marepuaia o0IacTh
TpaHcIoKanuu, oopasyromiert Ph-xpomocomy.

MousekyasipHasi XapaKTepUCTHKA 00JacTH TpaHcjaokaunu Ph-xpomocomel.
Pabora ¢ c-ABL-30H70M M 0aHKOM I'€HOB KJIETOK, cojaepkanmx Ph-xpomocomy, a
TaKKe CCKBCHHUPOBAHIE BCEX HYKJICOTHTHBIX MOCIIEI0BATEIBHOCTEMH,
YYBCTBHUTEIBHBIX K 3TOMY 30HY, MOKa3aiu, 4to npu XMJI «mapkepHas» XpoMocoMa
22 pa3pbIBacTCs NMPEUMYIIECTBEHHO BHYTPH HEOOJBIIOTO JIOKyca pasMepoM 5,8 ThIC.
m. H., KoTopsii momyumn HasBanue BCR (breakpoint cluster region -e6nacts
KJ1acTepa paspbiBoB) (cM. puc. 4, a) [22]. Tak Kak u3 BCEX BBISBISEMBIX Pa3pHIBOB
MOJIABJISIOIIEE YMCIO IMPUXOTUTCSA Ha 3Ty 00sacTh, ee obo3naumwmm M-bcr (major —
Oonpimas) (HaiiieHa Takke M Majas 00JacTh MoIOOHBIX pa3pbIBOB). BBUTO M3BECTHO,
4to 0bmacts M-DCr coctaBisieT 4acTh GOMBIIOTO KISTOYHOTO reHa, HasBaHHoro BCR
[23]. Oxa3anock, 4ro He ToabKO mpu XMJL, HO 1 B ~50 % ciygaeB OJIJI pa3pbiBeI
XpOMOCOM Tarke Habmromarorcs B obmactu M-ber. Jlpyras ke MONOBHHA TaKuX
Pa3pbIBOB IIPOUCXOJINT, KaK IMMOKa3aHo Ha puc. 4, a, B obyactu 1-ro natpoHa reaa BCR
Ha ydacTke npuMepHo 20 ThIC. 1. H. IMEHHO 3TOT y4acTOK MOJIy4Ws Ha3BaHHE Majoi
obmactu paspeiBoB (Minor—m-bcr) [20]. Mcmonp3oBanue 3TOH K€ TEXHHKH IS
u3ydeHHus oOJacTeil pa3phiBOB B 9-ff XpoMOcOoMe IOKa3ajo, YTO TaKHe COOBITHS
PasbIrpBIBAIOTCA M HA ydacTke mpoTskeHHOCThI0 200 Thic. 1. H., JexkameM Boime
sk3oHa rena ABL [20] u pacnomararoremcst Mexmy Sk3oHamu la u Ib, Tak xak B
Cllydae STOrO TeHa Hadvajo ero IMpOJYyKTa MOXET ONPEHeNsThCS ONHUM W3 JBYX
YKa3aHHBIX 9K30HOB (pHuc. 3, a).

ITockompKy — MOJIEKYSIPHO-OMOJOTUYECKHE  METOIBl  MPOAEMOHCTPHPOBAIH
BakHOCTh coctosiHuid TeHoB ABL m BCR B maToreHese KiIeTOK KpOBH, PacCMOTPHM
pe3yNbTaThl aHATN3a STHX TeHOB U UX MPOAYKTOB OAPOOHEE.

I'em ABL. IIporoonkoren ABL BnepBbie HACHTU(OUITMPOBAH KaK HOPMaJbHBII
KJIETOYHBI TOMOJIOT BHpPYCHOrO oHKoreHa V-ABL, mpucymmii BHpYCYy JeHKo3a
Meireit Abenscona (A-MuLV) [25]. T'en ABL genoBeka panosioxen B 9-if xpomocome
B paiioHe 9034. JlanHblii TeH OOJBIION M IOCTATOYHO CJIOKHO OPraHU30BaH:
comepkuT 13 3k30HOB [26]. OTIHYNTENBHON €ro 4YepToi SBJISETCS HAIMYHE IBYX
AIBTEPHATUBHBIX MEPBBIX, YK30HOB, 0003HauaeMbix kak la u Ib. Eme mpexcrout
BBISICHUTD, CBSI3aHA JIM U, €CJIU JIa, TO KaKUM 00pa3oM MoJ00Hast OpraHu3aIys 3TOTo
reHa C Peryiiiuell ero aKTHBHOCTH B KJIETKe. DK30H 1D HaXoAWTCS HA PacCTOSHUN
200TEIC. . H. OT BTOPOTO 3K30HA TaHHOTO I'eHA, PACCTOSHUE JKE MEXKITy SK30HOM la
sk30HOM |l cocrtaBmsier 19 Teic. m. H. (puc. 3, a). XapakTepHO, YTO NPOAYKTHI
TPAHCKPUIIIMH 3TOTO T'eHa npecTaBiaeHs! AByMs kinaccamu MPHK. Onun
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U3 HUX UMeEeT pasMmep O, apyroit — 7 Teic. m. H. [26]. Emie He BBISICHCHO 3HAaYEHHE
TaKOW TeTePOreHHOCTH TPAHCKPHIITOB JaHHOT'O I'eHa.

Yro xacaercst 6enKa, KOOUPYEMOTO YKa3aHHBIM T€HOM, TO TPEICTABILIIO MHTEPEC
CpPaBHUTH 3TOT Oejok c mpoaykrom BupycHoro reHa V-ABL. Opnako, eciu 3TOT
HPOAYKT BBISBJISETCS B KJIETKE INIaBHBIM 00pa3oM B IUTOILIa3Me [27] ,T0 MPOIYKT C-
ABL — mpenMyiecTBeHHO sepHBIN Oeok. Oka3anoch, YTO TOCICTHHA 00JamaeT
CBOMCTBOM HEPELENTOPHON MPOTEHMHTUPO3MHKUHA3BI ¢ M. M. 145 000 [28, 29]Ho B
HopMme He docdopuiupoBan o Tuposuny [30]. BbickasbiBacTCsi MPEANONOKEHHE O
TOM, YTO JaHHBIA OENOK y4yacTByeT B Iepefade MOJEKYJSIPHBIX CHTHAJIOB,
COCTABJISIIOIINX CHCTEMY BTOPHYHBIX MeCCCHKepoB B kietke [31]. B Hactosmiee
BpeMs
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Puc. 3. Cxema opranusanuu ABL-2esia (A), TpOITYKTOB €ro TpaHcKpumuu (5) u Tpancusiuu (B) B
HOpMaJIbHBIX KiieTkax. O6o3HaueHus: 1a, [b—anbrepHaTHBHBIC SK30HBI reHa;

SI—BTopo# 5K305 reHa; V — BapuabenbHblii romed, SHSFSHAsrc homology —aomenst 3 u 2; TK —
THUPO3MHKHHA3HbIA goMeH; CAT— curnan TpaHcnokauuu depes aapo; JCJA— JIHK cs3eiBaromuii
nomeH; AC/{ — aKTUHCBA3BIBAIOIUN JOMEH

YCTaHOBJIGHO, YTO sAepHas Jokaiu3amua Oenka C-ABL ompenensiercs TiaBHBIM
o0pazom C-KOHLIEBBIMH CETMEHTAMH JAaHHON MOJICKYJIBI, B KOTOPBIX COJCPIKUTCS
CUTHANIBHBIA TICTITHI, BBITOJNHSIONMYA (QYHKIMA TPAHCIOKAIMU dYepe3 sICpPHBIC
MeMOpaHBI M OTBEYAIOIINI 32 cBs3piBanue Oeska ¢ JIHK [32, 33].

Kak nokazano Ha puc. 3 (g), 6erox C-ABL comepxut no kpaiiHeil Mepe 4eTbipe
OCHOBHBIX oMeHa. [lepBbiil pacnonoxeHn B NH,-KOHIIEBOM 4acTH M, KAK OTMEYAJIOCH,
MOXET Ha4YMHaThcs 00 ¢ 3k30Ha la, mubo ¢ 3k3ona |b. Bropoii qomMeH oTBedaeT 3a
peryJLUI0 KMHA3HOM aKTMBHOCTH, NPUCYILEH AAHHOM MoyeKyne. XapakTepHO, 4TO B
9TOM JOMCHE BBIABILIIOTCS JBE O00JAcTH, HMMEIONIME BBICOKYIO TOMOJIOTHIO C
THPO3WHKHMHA30H, KOJAMPYeMOH TreHOM SIC. DTH o0JacTH IOJy4YMSIM Ha3BaHHE SIC
homology —SH— (cootBerctBenno SH, u SHj3). Tperuit gomeH — 310 moMeH,
OTIPENETAIOMII  THPO3WHKUHA3HYI0 AaKTHBHOCTh HaHHOTO Oemka. U, Hakowner,
4eTBepThIi—aTO oOmmpHas C-KoHIEeBas 00J7acTh NaHHOTO Oelika, TpPeICTaBICHHAS
yHUKanbHOW aist ABL TocienoBaTebHOCTBIO aMHHOKHCIOT, BBIACIAIONIMX €ro B
cyOceMeicTBe THPO3MHOBBIX KuHa3 [34, 35].

I'en BCR.Drort ren kapTupoBat B 22-if XxpoMocoMe B paiioHe 11. DTo KpymHbIHA
U CIIOKHO YCTPOCHHBIN TeH, BKIrodaronmii 21 sk3on [22]. TIpu ero TpaHCKpUIIHK
Takke o0pa3yroTcs pasiamyHble Mo pazmepy MPHK, Bennumna koTophix coctaBiseT 4,5
u 6,7 teic. m. H. [annsre kraccel MPHK pazmudarorcs mo HeTpaHcImpyemoit obmactu
Mounekyn [22, 36]. Bo MHOrHX TKaHAX M KIETOYHBIX JHHHsAX dKcrpeccus reHa BCR
XapaKTepU3yeTCsl OTHOCHTENIBHBIM IIOCTOSIHCTBOM M TO MO3BOJISET NPEIIOJIOKHUTD, YTO
JAHHBIN TE€H HE CBS3aH C ONMpeae/iCHrEM TKaHecerupuaHocTy [37], a urpaer Kakyo-To
POJIb B METAO0JIN3ME KIICTKH.

IMpoaykr rena BCR —Gonbmmioit Oenok, M. M. kotoporo coctaBiser 160000,
obozHauen kak pl60 — C-BCR [38—40]. Okasamoch, YTO OH SIBISIETCS
¢dochonporenHom. CrieyeT OTMETHTD, YTO BBIABISETCS LEIbIA P ce-
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POJIOTHYECKH POJACTBEHHBIX p 60 nomumnenTuaoB ¢ M. M. oT 83 00010 190000 [40].

Kak mokazano Ha puc. 4, 3HauntedpHas yacTh NHp-koHmeBoro momena BCR-
Oernka, BKIFOUaronias 426 aMHHOKHCIIOT TTEPBOTO 3K30HA, MPOSIBIISIET CBOMCTBA CEpUH-
TpeOHMHOBOU KuHa3bl [41]. XapakrepHO, 4YTO B 3TOM e 00JacTH OOHapyKeHa
MOCIIEIOBATEIILHOCTh, 00JIaaromas CliocOOHOCThIO CBSA3BIBAaTh SHo-TOMEH, KOTOPBIH,
KaK OTMEYaJoCh, MPHCYTCTBYeT B MouieKyiae Oenka C-ABL [42]. Takum oGpasom,
CYIIECTBYET BO3MOXKHOCTH KOMII-JIEKCOOOPA30BaHUsS MEXKIY STHMU JBYMS THIIAMH
OeNKOoB.

B mentpanpHOit yactn reHa BCR Ttakke oOHapykeHa BBICOKas TOMOJIOTHS C
IByMsI oricaHHbIME TeHamu: 370 oHkoreH dblu CDC24+1en apoxokeit

A
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Puc 4 Cxema opranuzanun BCRrena (4), mpoayktoB ero Tpanckpunuuu (b) u Tpancmsuuu (B) B
HOpMalbHBIX KieTkax O6o3HaueHust mber—minor breakpoint cluster region;

M-bcr—major breakpoint cluster regiod—uepssiii 5x30u rena, 1—4 (R—hby)—cootBercTByror
12—15wmy sx3oHam reHa BCR.Crpenkoii yka3ansl MecTa CIUsSHHA npu oOpa3zoBanuu P185u p210,
a, 6, 6—o0bacTH, ONpeeNIAIONIe KHHA3HYI0 aKTHBHOCTD OeiKa

[43]. Yto kacaercs rena dbl, To ¢QyHKIMA €ro B HACTOSIIEE BPEMS OCTACTCA
HeusBecTHOH, ren CDC24npuHrMaer ydactiue B KOHTposte AenacHus kietku [44]. B C-
KOHIIEBOH YaCTH C ITOMOIIBIO KOMITHIOTEPHOTO aHAaJH3a TaKXKE BBIIBICHA TOMOJIOTHS C
yXKe onucaHHbIMU Oenkamu. B nmanHOM ciywae — 310 GAP-6emok. M3BecTHO, uTO
MOCTICTHUN B3aMMOJICHCTBYET B KIETKE C TPOAYKTOM reHa Rac (cemeiictBo ras-
oHkoreHoB) [45]. Kpome Toro, HalijieHa TakKe JOCTATOYHO BHICOKAs TOMOJIOTHS K N-
XMMEPHHY—OEJIKY, HIMEIOLIeMY 3HaYNTEIbHYI0 TOMOJIOTHIO C PErYJISTOPHBIM JOMEHOM
nporeunkuHassl C [46] 1 oqHON M3 CYOBCIUHMIL CIICIIMANBHON KHHA3BI KICTKU pl3
[47].

Ounmiensslii  pl60—cC-BCR obmamaer ayro- um TpaHchochOpHIa3HOH aK-
THBHOCTSIMH, M 3a 3TO CBOWCTBO oTBedaeT NHoy-koHIIeBast yacTh Oenka (mepBoie 426
aMHUHOKHUCIIOT, BKITFOUasi MOTHB, OTBETCTBCHHBIH 3a cBsa3biBanue SHo-momena) [41].

Takum o6pazom, Oenmok BCR ocymiecTBisier, 04eBHIHO, IBE SH3MMATHYECKHE
¢yHKIIMM — cepuH-TpeoHHHKHHA3HyI0 U ['Tdasznyro, Tak xe kak u GAP-Oemnok.
Bonee Toro, BeposSTHO, YTO OH B3aMMOJCHCTBYET C THPO3WH-KHHA3AaMH U JAPYTHMH
Oemkamu TocpeACTBOM  SHo-CBSI3BIBAIOIIETO OMEHA. OTH OCOOCHHOCTH JTaHHOTO
0eJKa yKa3pIBarOT Ha TO, YTO OH TAKXK€ MOXKET OBITh MPUYACTEH K MPOLECCy Iepeaadn
HH(OPMAIMN C TIOMOIIBIO CUCTEMBI BTOPHYHBIX MECCEHIIKEPOB.

Hrak, modydeHHBIC B HACTOSIIEE BpeMs JaHHBIC [0 U3y4YeHUIO OenkoB C-ABL
BCRMO3BOJIAIOT ONKCATh CBOMCTBA ATUX MOJICKYII, TPOSIBIISIEMbIE
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UMH 110 OTAeNbHOCTH. Kak BexyT ce0sl Takue NMpOXyKTHl «OEIKOBOW HWHXKEHEPUI»,
MIPOUCXOJIAIIEH B IPUPOJIE 3 CUET TPAHCIOKAIMH, UMEIOIIEH MECTO MEXIy 9-i1 u 22-i
XPOMOCOMAaMH M 00YCIIOBJIMBAIOIIEH maToiaoruo XMJI?

Xumepusiit reH BCR —c-4 B L u ero ¢pynknus. Kax yxe ormeuanocs,
obpasoBanre Ph'-xpomocoMmsl, sBistomeiics Mapkepom XMJI (a Takke Apyrux
3JI0KAYEeCTBEHHBIX MATOJIOTHH KPOBH),—3TO pe3yibTaT ciusHus reHoB BCRwu c-ABL
(5'-o6macts rena BCR o0benuusieTcss B mpoliecce XpOMOCOMHOM TpaHCIOKanuu ¢ 3'-
yacTeio reHa C-ABL). Ha puc. 4 mnokaszano, uto nmpu XMJI paspeis B rene BCR
MPOMCXOAUT TJIaBHBIM 00pa3oM B obmactu M-bcr, Bkimouarorieii yuactok Mexny 12-m
u 15-M sK30HaMH.

R X Py { ABL

| ]

| pore T e

A ] ]

Puc. 5. Cxema o6pasoBanus cnutHbix BCR/ABL-6enkoB npu OJIJT u XMJI: a, 6— HOpManbHbIC 1
CIIUTHBIC OEJIKM COOTBETCTBEHHO

3TOr0 TeHa, 00o3Hauyaemblii kak Dy — hy. Tlpu 3TOoM paspeiB jokammusyercs OO Ha
yaactke by — b, (Mexmy 13-m u 14-M sx30HaMu), oo Ha bz — by (Mexny 14-m u 15-m
sk30HaMu). [Ipu TpaHCKpHUIIMK TaKkoro THOPHIHOTO TeHa moiydaercs 3permas MPHK
pasmepoM npumepHo 8,5 Teic. 1. H. [IpryeM B 3aBHCHMOCTU OT JIOKJIHM3ALUH Pa3phbiBa
mu6o Ha yyactke by— b, mubo bz — by ob6pasyrorcs asa Buaa MPHK, oTmmuaromuxcst apyr
OT Jpyra Ha 25 KOJIOHOB. j

Tpanckpumnius Matpuiisl (8,5ThIc. 1. H.) rubpuaHoro rena BCR— c-ABL ipuBout
K (opMupoBaHuio orpoMHoro 6emka ¢ M. M. 210000 (p210). Y 6ombHbIx XMJI 3TOT
oemok coxepxkutr Ha NHy-konme 902 wmm 927 aMHHOKUCIOTHBIX OCTATKOB,
npuHauiexammx reny BCR. B ciywae OJIJI ¢ sokanuzanueii pa3pbiBa B odnactu m-ber
obpasyercst MPHK pasmepom 7 ThIC. 1. H., Tpanciupyomasics B BCR/ABL6emok ¢ , M. M.
185000—19000Qpuc. 5). NH-kownen sToro Oenka comepxut 426 aMHHOKUCIOTHBIX
ocratkoB rera BCR.Octanbhbie 1109 aMHHOKHCIOTHBIX OCTaTKOB COOTBETCTBYIOT, KaK
U B cilydyae paspsiBa B obacta M-bcr, reny ABL.

KakoBbI cBoiicTBa Takux THOpHIHBIX OenkoB? OKa3aioch, YTO OHU OOJIAJAFOT
TOBELIICHHOW THUPO3WHKUHA3HONH AKTHBHOCTHIO II0 CPaBHCHUIO C HOPMAIIbHBIM
npoaykroMm reHa ABL —mpupoaasiM Oenkom pl45 B HacTosiee BpeMs TOKa3aHo,
yTo  (haKTOpaMH  aKTUBalMM oOHKoreHa C-ABL  sBISIOTCS  reHeTHYECKHE
pexoMOMHaNWH, TpuBOIAMIKe K m3MeHeHnio NHy-o6macra Oenka. [Ipu oOpazoBanuu
gag-v-ablkoHcTpykiun ~ OHH ~ OOYCJIOBJICHBI ~ NPUBHECEHHBIMH  CHTHAJAMHU
MUPUCTHIHPOBaHUs (gagmociaeaoBaTeabHOCTh) 1 aenenneii SHa-momena. B ciyuae
rHOpUAHBIX OenkoB mpu Ph-nmeiikeMusx HH OIWH U3 ATHX MEXaHH3MOB HE HMEET
MECTO H, CJICJOBATENILHO, PCATM3YIOTCS KaKHUEe-TO IPYrue BO3MOXKHOCTH. OmHON H3
TaKUX BO3MOXKHOCTEH SIBIISIETCSI B3amMOJeHcTBHE (HOChHOPIIIMPOBAHHBIX MO CEPUHY
(TpeoHHHY) aMHHOKHUCIIOT, KOAUPYEMEIX TIepBBIM dk30HOM rera BCR,c SH-nomenoM
reua C-ABL. bomee Ttoro, Obpui0 moka3zano, uto BCR-mociemoBaTeIsHOCTH
THOPUIHOTO TeHa aKTHBUPYIOT TAaKyIO CIIOCOOHOCTH Oeika p2/(0), Kak CBA3BIBAHUE C
JJIEMEHTOM IUTOCKENIeTa KJIETOK — OelkaMu, oOpasyronmMu QuiaMeHThl. 3-
BECTHO, UTO 0100HOE cBOicTBO ompenemnsercss C-KOHIEBBIM pparmMenTom reHa ABL.

PackpeiTHE CTPYKTYpHO# OpraHu3aiiui THOpUAHOTO Oenka p21() u u3yuyeHue ero
SH3UMATHUCCKUX  XapaKTePUCTHK  TO3BONIIM  MPOBOAWTH  HCCICIOBAHUS
TpaHC(HOPMAIIOHHOW aKTHBHOCTH JTAHHOTO THIIA MOJICKYJ B CPaB-
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HCHHM C W3BECTHBIMH OHKOTCHHBIMH KOHCTPYKIIMSMH, TAKHMH, HaIpHUMEp, Kak
CKOHCTPYHMpPOBaHHbBIH OHKOBUpPYC gag-v-abl. Ecimu stot BHpyc TpanchopmupoBan
kietkd NIH3T3, to xumepnsiii e BCR — c-ABLrakoii Tpancopmanuu He
BBI3bIBaNI. He3HauuTenbHyro TpaHC()OpMALUIO C HOMOIIBI0 KOHCTPYKIIMM Ha OCHOBE
3TOTO XMMEPHOT0 TeHa MOXKHO ObUIO HabroAaTh b B cirydae Rat-1$udpodmactos
[51, 52]. Bonee Toro, okasamoch 4Yro MmpH O0OPabOTKE KyIbTYp ITUMQOIMTOB C
MTOMOIIBI0 PETPOBUPYCHBIX KOHCTPYKIIHH, coaepkanux ciuTHed reH BCR— c-ABL,
OTMeYeHBbI 0oJiee BBICOKHE CKOPOCTH POCTa KIIETOK, HECYIIHX TaKyH KOHCTPYKIHUIO,
[0 CPAaBHEHHUIO C KOHTPOJBHBIMHU KieTKaMu. OIHAKO BCE TaKHWe KICTKH HOPMAaJIbHO
I pepeHIPOBATIICE |, CJINOBATENbHO, dKcnpeccus rubpuaHoro Gemka BCR -c-
ABL He sBnsercs KpUTEepHEeM MOCTATOYHOCTH IS COOOIIEHHs KJeTKaM (heHOTHIA
370KayecTBeHHOCTH [53—56].

IMomumo pabor mo m3ydeHHIO TpaHC(HOPMAMUOHHBEIX CBOMCTB Oenka p2l0 Ha
YPOBHE KYIBTYp KICTOK OBUTH TPOBEICHBI TAKKE OMBITHI HA OpraHm3max. B stom
cllyyae BBEICHHE OOJYYCHHBIM CHHTCHHBIM MBIIIAM KJIETOK JKOCTHOTO MO3ra,
MpEeIBAPUTEIGHO  TPAaHC(HOPMHUPOBAHHBIX  PETPOBHUPYCHBIMH  KOHCTPYKIHSIMH,
BKJIIouaromumu ciautHelii TeH BCR — CABLmpuBoanno K pa3BUTHIO pasin4HBIX
MUENIOIPOTU(EPaTUBHBIX ~ 3a00JICBaHMH, HANOMUHAIOIMIMX XPOHWUYECKYIO a3y
Mmuenofeiikosa [57, 58].OxHako u 31eCh IS TOIyUIEHUS TOJHON KapTHHBI HACTOSIIEH
TpaHc(hOpMaIMH KIETOK TpeOOBAJIOCH ellle HeKoe reHeTHueckoe n3MeHenne. Cremyer
OTMETHUTh, YTO Y TAKHX MBIIICH B OOJBITHHCTBE CIIy4acB HAOMIOAAINCH JTUM(OUTHEIC
OITyXOJIM, OCTpas JieiikeMus: (MuelonHas U JUM(OUIHAS), BBI3BIBAIOIINE OBICTPYIO
rubens skuBOTHEIX [59, 60].

Wtak, Ha MyTH MOWCKA MPUYUHBI BOSHUKHOBEHHS TAKOHM IMAaTOJOI'MU YeJIOBEKa,
kak XMJI, HaligeH MeXaHW3M, KOTOPBIH MOXET CIYXHUTh KpUTEpHUEM
HEOOXOJMMOCTH, HO He AocTtaTouHOoCcTH. CyMMHpPOBaHHBIE 3[1€Ch JaHHBIC TOKA3aH,
9T0 OH (PYHKIIMOHHUPYET Ha MOJCKYIAPHOM ypoBHe. OUEBHIHO, YTO M KPHUTCPUI
JIOCTaTOYHOCTH TaKKe IMPEACTOMT HCKaTh Ha .MOJIEKyJsipHOM ypoBHe. C npyroii
CTOPOHEI, PacKpPBITHE MOJEKYISIPHBIX OCHOB maroiormu XMJI maeT BO3MOXKXHOCTB
TIOMCKA I[eJICHANpPAaBJICHHBIX CPeACTB OOppOBI ¢ JTUM 3abosieBaHueM. Kaknmu
JOJDKHBL OBITH ATH cpencTtBa? B Hacrosmiem o0030pe chenaHa IOMIBITKA OCBETHTH
COBPEMEHHOE COCTOSIHIE 3TOTO BOIIPOCA.

CoBpeMeHHBIE MOAXOAbI K JIEYEHUIO Ph'-neiiko3oB. M3BecTHO, 4TO B
HacTosilllee BpeMs He CyliecTByeT (apMaKOJOTMYECKHX CPEJCTB, H3JICUMBAIOIINX
neiiko3pl. Hambonee sddexkTrBHOE IIedeHHEe OCHOBAaHO Ha TIEPEecajike 3J0POBOTO
KOCTHOTO MO3Ta B OpraHWU3M OOJIBHOTO, KOCTHBIH MO3I KOTOPOT'O HHAKTHBUPYETCS
o0Jy4eHHeM WM C TMOMOIIbI0 XUMHOTepanuu. llockonbky .mpobiema moadopa
COOTBETCTBYIOIIIETO JIOHOpa TpyOHOpPEIIaeMa, TO TEPCIEKTHBHO WCIIOIB30BAHUE
mepecagku COOCTBEHHOTO KOCTHOTO MO3ra OOJBHO-TO, OYHIIEHHOTO C ITOMOIIBIO
MaHHUIYISIAHN N Vitro oT reHeTHuecku AeeKTHBIX CTBOJOBBIX KJIETOK. C MOMOIIBIO
KaKUX MAaHUIYJISIUA MOXXHO JIOOMThCS Takod oumcTku? M3BecTHO, 4YTO MpH
JUTUTEIIHOM KYJTHBHPOBAHUH KJIETOK KOCTHOTO MO3Tra iN Vitro KIIeTKH, CoeprKaliie
Ph-xpomocoMy, IOCTENIEHHO SJIUMUHHPYIOTCS, T. €. OHM 00Jiee 4yBCTBHTEIBHBI IO
CPaBHEHHIO C HOPMAaIBHBIMU KIETKaMH K ycJioBuAM iN Vitro. CremoBarenbHO,
Oonbimoe 3HaYeHHe uMeeT [IoucK (akTOpOB U MPHUEMOB, YCKOPSIOIIUX THOCIH TaKUX
KJIETOK. BBIICHEHHE MX MO3BOJHMJIO Obl COKPATUTH CPOKH KYJIBTHBHPOBAHHUS iN Vitro
KOCTHOTO MO3Ta M BO3BPAICHUS €r0 B OPraHW3M B MaKCHMAJIbHO HEHU3MECHEHHOM
BUJIC.

OnHako ciegyeT OTMETUTh, YTO B HACTOsIIEe BpeMs Oosiee 0OHa/IeKMBAIOIIUM
SBJIETCA TIOMCK HE YCKOPSIOIIMX THOENb 3J0KaYeCTBEHHOH KIETKH (aKTOpoB, a
TaKUX, KOTOPHIC HCIPABIIIOT TCHETHYECKHHA Ae(eKT MOMOOHBIX KJIETOK 3a CYeT
OJIokupoBaHKs 00pa3oBaHUs MPOAYKTOB xuMMepHoro rena BCR — c-ABLK rtakum
¢axropam ortHocarcs antucmbicioBele JJHK, rubpummsyronmecs ¢ MPHK n Tem
caMbIM OJIOKMpYIOIIME Mpolece ee TpaHcusamuu [61], a Ttakke pHOO3UMBI—
cnenuaneHele  Moyekynsl  PHK,  oOmagaromme  COCOOHOCTBIO — THIPOINH3A
COOTBETCTBYIOIIUX TocaenoBarensHocTeit PHK [62].
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Hcxoas 13 BO3MOXXHOCTH OJIOKMPOBAHUS TPAHCIALUM THMOPUAHOW MaTpHIlbI
ciutHOro reia BCR — c-ABloGpabaTtsiBanu KyabTypy OJIACTHBIX KJIETOK, B3STBIX OT
60npHBIX XMJI, ¢ ToMoIIbl0 18-4JIeHHBIX JAe30KCHHYKIICOTHIOB, KOMILIECMEHTAPHBIX
obnactu cTeikoBKH reHoB BCRu c-ABL. OTu pesynbraTsl mokasainu 3HauYUTEIBHOE
CHIDKCHHUC YPOBHS Mponmdepanuu Ae(eKTHBIX KIETOK, B TO BpeMs KaK BIMSHUS 3TUX
MOJICKYJIAPHBIX CPEIACTB HAa POCT W IU(PPEPCHIUPOBKY HOPMAIBHBIX KIETOK —
NPEIIIECTBEHHUKOB 2IEMEHTOB KPOBU — 3aMedeHo He Obuto [63]. OueBHaHO, 4TO
3TO HEpBBIC OOHAACKHUBAIOUIME PE3YJIbTATHl JTA0OPATOPHBIX HCIBITAHUN, OIHAKO
IPEACTOUT eIle MHOTOTpYAHAas paboTa MO BOCHPOHM3BEICHHUIO HMX HAa YPOBHE Op-
TaHW3Ma U OCOOCHHO CPEACTB JOCTaBKU MOJICKYISPHBIX <JIEKAPCTB» B KIETKH U
co0oAeHNs YCI0BUH UX 3 PEKTUBHOTO (QYHKIIMOHUPOBAHHUS.

Unest wucrons3oBaHusi pUOO3MMOB, THAPOJM3YIOIMX TuOpuanyro MPHK
ciutHoro TeHa BCR — c-ABLu TeM caMbIM HCIIPABIISIONIMX TEHETHUCCKUH Te(eKT
KIETKM, B XPOMOCOMHOM ammapaTe KOTopoil mpomsomuia Ph'-tpanciokamms,
Ype3BBIYAHHO MPHUBJICKATEIbHA. JTO CBSI3aHO C TEM, YTO PHOO3MM CIY)KUT JIHIIb
KaTaIM3aTopoM H caM B peaknusix He pacxoxyercs. CrenoBaTenbHO, B
[aTOJIOTMYECKYI0 KJIETKY JOCTATOYHO BBECTH HH(OPMALMIO JUI1 CHHTE3a TaKOTo
pubo3MMa U KJIeTKAa CMOXKET aBTOMAaTHUYECKH MPOBOJHUTH HYXKHYIO B TaHHOM CIIydae
peakunio. HecMOTpss Ha BCIO TIPHBIICKATENHEHOCTH, MPAKTUICCKUE PE3YIBTATHl 10
HCTIOJIB30BAaHUI0 prO03UMOB Ut ycrpaneHus rudpuanoit MPHK BCR.—c-ABLeme
HE M3BECTHBI, XOTS M3 JIMYHBIX COOOIIECHUM MBI 3HaeM, 4YTO Takue pPabOTHI yxke
IPOBOMSATCSL.

Wtak, Ha CErofHAMIHUNA JEHb MIOMUMO IEpecajku KOCTHOI'O MO3ra yCWIUs B
IOMCKE IyTeH JIedeHUs JIEHKO30B COCPEAOTOUMBAIOTCA HAa  BO3MOKHOCTH
WCTpaBICHUA JeQeKTa CTBOJIOBOH KJICTKH C IOMOIIGI0 TAaKUX MOJIEKYISPHBIX
cpenctB, kak aHtucmbicioBas JHK u pubo3mmer. Tem He MeHee, BaXHO H
oOHapyXeHUE XUMUOTEPANIeBTUUECKUX CPEJCTB, OCYIIECTBISIOIINX HU30HpaTEeIbHOE
YHUYTOKEHHE 3JI0KAYECTBEHHBIX KIETOK KOCTHOro Mosra. OTHAKO IOHMCK TaKHX
BEIECTB U n3y4deHne 3(p(HeKTHBHOCTH UX AEHCTBUS CBSA3aHBI C IPYroil MOJIEKYIISIPHOH
npoOneMol, Tak Ha3bIBAEMONW MHOXECTBEHHOH JIEKAPCTBEHHOM YCTOHUMBOCTBHIO
TpaHC(POPMHUPOBAHHBIX KJIETOK,. OYEHBb OBICTPO BO3HHKAIOIIEH B MPOIIECCE JICUCHHS C
ITOMOIIBIO (PapMaKOIOTHYECKUX CPECTB.

B ocHoBe 3TOro sBIIEHUS JEXKHUT aKTUBAaLHUS MOJEKYJISIPHOTO MeXaHU3Ma,
IPUBOJISILETO K BBIBEACHHIO JICKAPCTBA U3 KJIETKU U OpraHusMa. B Hactosee Bpems
aTa TpoblieMa WHTEHCUBHO Hcclemyercs. Pesynbrarel, momydeHHsie mao 1991 r.,
CyMMHUpOBaHbl B MoHOTpaduu [64], a Tarke B psge 003opos [65—68]. 3necs MbI
JUIIb KPAaTKO OTMETHM, 4YTO MHOXKECTBEHHasl JIEKapCTBEHHAs YCTOHYMBOCTH
OTIpeneNsieTCs WHAYKIHMEH CHHTe3a B KICTKE CIEIHATBHOTO  TPAaHCMEMOpPaHHOTO
TIIMKOTIpoTenHa — P-rimkomnporenHa (P-gp), OTHOCSAIMIETOCS K TaK Ha3bIBACMOMY
ABC-cemetictBy—cynepcemeiictsy AT®-cBs3piBarominx OenkoB  kietku  [69].
[loka3aHo, 4YTO STOT OEJOK CBS3BIBACT PA3IUYHBIC JHUIOQHIBHBIC COEAWHEHUS,
HCTIONB3YIONMECS] KaK JIeKapCcTBa, W OBICTPO BBIBOJAMT uX u3 Kietku [7/0—76].
Ilouemy MHAyIMpYETCsS CHHTE3 3TOT0 OelKka B KIETKax NpH JCUCHUH C MOMOIIBIO
XHUMUYECKUX CPEIICTB U KakoBa (DyHKIHS €ro B HOPMAaJbHBIX KieTkax? Ilpu anammse
IIOCTABICHHOTO BOTIPOCA OOJBUIYIO POJb CHITPao KIOHHPOBAHWE T€HA TOTO Oelka,
nonyuusmero HasBanume MDR1 (multidrug resistance) [77]Okasamock, uTo y
MJIEKOTIUTAIOLINX UMEETCS PsiJl MOXOXKHX JIPYT Ha Jpyra Mociel0BaTeIbHOCTEN THIa
MDR1 u, Takum 06pa3oM, 3TOT T€H MPUHAIIC)KUT K MYJIbTUTEHHOMY CEeMEWCTRy. B
Hacrosiiee Bpemst kionuposad red MDR2 [78] u MDR31en uenoseka [79)]. ITpunsito
CUHTaTh, YTO (DEHOTHUII JIEKAPCTBEHHON YCTOWYMBOCTH KJIETOK cBsizaH ¢ reHoMm MDR1.
Onnako npu pabote ¢ cemeiictBoM reHoB MDR Obli 0OHapykeHbI BCe-TaKH JBa U3
HUX, 00yCIOBIMBAIOIINX OMHCHIBAEMBIN (DEHOTHIT KIETOK, HO TPH 3TOM OHHU KOJU-
pPOBaJIM TIPOAYKTHI, OOJajalolmye pasjiiyHOM CHenU(PUIHOCTHI0O K MeIMKaMeHTaM
[80].

Ecnu nexapcTBeHHas YCTOHUMBOCTb 3JI0KAYECTBEHHBIX KIETOK CBA3aHA C
UHIyKIUeH cuHTe3a B HUX P-gp, To KakoBO COCTOSHHE TeHa M KaKoBa (YHKIHUS
KOZIMPYEMOTO UM OeJKa B HOPMANbHBIX KJIeTKax? BRIICHEHUIO
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3TOr0 BoOMpoca mocBsimeHbl pabotel [81—88]. TIpexae Bcero, ObLIM H3YUYCHBI
ypoBHUs 3kcnpeccun MDR1 B caMbIX pa3NWYHBIX TKAaHAX MIICKOTMTAOUINX, YTO
MMOKa3aj0  peryjmpyemMocth  3kcmnpeccun  MDRI1, Hocsmedth mnpu  3ToM
TKaHecrenupuueckuit Xapakrep. Oka3anoch, 4YTO BCE TKaHH OpraHM3Ma MOHO
pasaeNnuTh Ha TPU TPpyNHbl 0 ypoBHIO dkcnpeccun MDRL Bricokuii, ymMepeHHBIH U
HU3KUH. BeIcOkHMiI ypoBeHb OOHapyKeH, HallpuMep, .B KIETKaX pereHepHPYIOIICH
neyeHu [86], B CEKPETOPHOM SMUTEIMM MATKU C pasBUBArONMMMCs IuiojoMm [84], B
HaMOYCYHUKaX U moukax [83], B CTBOJOBBIX ILIFOPUIIOTCHTHBIX KJIETKAX KOCTHOTO
mo3ra [87], B To BpeMs Kak JJIsI KIETOK Hepr(eprdeckoil KpOBH XapaKTepeH HU3KHUIT
ypoBerb [88]. VI3 3TUX MaHHBIX CIEAYET, YTO B CIIydae MPOMCXOMKICHHUS OIMyXOJH U3
TKaHM, XapaKTepu3yolleics BBICOKUM ypoBHeM skcmpeccun MDRI, ona momxza
OBITh YCTOWYHMBOH K JiekapcTBaM. OIHAKO M3BECTHO, YTO OMYXOJH TKaHEH ¢ HU3KUM
ypoBHeM osKkcrpeccun MDRI1  cTaHOBSTCS HEYYBCTBUTCIBHBIMH K  JICHCTBHUIO
OUTOCTAaTHKOB M B OTHX CJIydYasxX CoJcpkaHHe B KieTke P-gp moBblmaercs. B
pe3ysabTaTe Yero MPOMCXOIUT CBEPXCUHTE3 TaHHOTO Oenka? Ilpexae Bcero, HalaeHoO,
YTO B 3JIOKAYCCTBEHHBIX KICTKax BO3MO)kHaA amrutudukaius MDRI-rema (uut. mo
[82]). TTpu 3tom noBbiieHEble ypoBHH MPHK MDR1 BBIsSIBIISIFOTCS, KaK TPABHUIIO, MPH
OTCYTCTBUM TeHHOU amrutudukanun [89]. B pesynbrare Kakux COOBITHH MOXET
MPOUCX0oauTh ycwmieHue TpaHckpumun MDR1-rena? OmuH W3 OTBETOB Ha 3TOT
Borpoc naet pabora [90]. Ee aBropam ynanoch BBIICIHTH U3 SIEp CICIHATBHBIN
6enox NF-R1, cesasbiBaromuiicss ¢ npomotopom rena MDR1. Oka3anocs, uTo omnpe-
JeTICHHBIC MYTAIlMH B ONPENCNICHHBIX CalTaX AaHHOTO IIPOMOTOpPA MPEIOTBPAIIAIOT
CBSI3bIBaHUE 3TOrO (PakTopa C JAHHBIMH HYKJICOTHIHBIMH ITOCICIOBATEILHOCTSIMU,
YTO MIPUBOJWIO K yBeIHUeHUIO TpaHckpumimu reia MDR1 B 2—3 paza. (OueBuHo,
mo100HBIH 3PPEeKT MOKET HAOIIONATECS U B CIIydae COOTBETCTBYIOIIMX MYTalldi B
rene camoro dakropa NF-R1.) Posb pa3nuuHbIX caiiTOB MPOMOTOpPA B 3KCIPECCHU
redoB MDR u3yuena B pabore [91]. CiemyeT oTMETHTb, 4TO Takoe HEOOJBIIOE, HO
KJIMHUYECKU 3HAYMMOC YBEIHUYCHHE YPOBHS TPAHCKPHIIUM HE BCETAa MOXKET OBITh
3aMeYeHO C ITOMOIIBI0 OOBIYHBIX METOMOB rudpuam3anuu ¢ 3oH70M reHa MDR1. B
CBSI3U C 3TUM OBLI pa3pabOTaH BBICOKOYYBCTBUTEIBHBIN METOJ U3MEPEHUS YPOBHEH
MPHK rema MDR1 Ha OCHOBE TEXHHMKH MOJMMEpPA3HBIX ICMHBIX peakiuii [92],
MTO3BOJIMBIINHN TTOKa3aTh, YTO MPH KOHTAKTE C IIUTOCTATUKOM KJIETOK C «MOJYAIIIIM»
reiom MDRI1 npoucxomur Qusnyeckoe MOBPEKICHHUE 3TUX KIETOK. [Ipm 3TOM
ypoau MPHK. maHHOro reHa MOBBIMIAIOTCSA Takke npumepHo B 2—3 pasa [93].
AKTHUBHpPYETCSI JIM B TaKOM Ciy4ae TpaHcKpunuus MDRI-eena viaw OCylieCTBISETCS
crabmwmm3anus MPHK — erie mpencTouT BBIICHUTH. BonbIioe BHUMaHHE B CBSI3H C
STHUM TPUBJICKAIOT JaHHBIE, MOKa3bIBaKOIIUE, 4To Ans P-gp-Oenka xapakrepHa Ou-
(YHKIMOHAIBHOCTE: yYaCTHE B aKTUBHOM TPAHCIIOPTE JTHUIIO(GMIBHBIX COCIMHECHUN U
(YHKOIMOHUPOBAHUHM aHHOHHOTO KaHalla KJIETKH, PETyIHpyeMOro 00BEMOM KIIETKH
[94]. Ecnu huzmueckoe MOBPEKACHNE KICTKH U3MEHSCT (DYHKIIMU aHHOHHOTO KaHaJa,
To P-gp noykeH pearnpoBaTh Ha 3TO CIIELMAIBHBIM 00pa3oM U, CIEJOBaTENIbHO,
MIPEJCTOUT PACKPBITH MEXaHU3M ATOH PEaKIIUH.

Ipu u3yveHnr MEXaHU3MOB aKTHBAIMK TpaHcKpumimu rena MDR1 npusiekaeT
BHUMaHHE HcclenoBaHue ponu MmetuinupoBanus CpG-caliToB 1O 5'-TIOJOXKESHHIO
OCTAaTKOB ITUTO3WHA, TOCKOJIGKY HW3BECTHO, 4To Moau(ukamus ocHoBanwii JIHK
OIpe/IeNsAeT TPAHCKPHUIIIMOHHYI0 aKTHBHOCTh Te€HOB (cM. 0030pbi [95—98]). s
OOJIBIIIMHCTBA TEHOB HOPMAIBHBIX KJICTOK AaKTHBAIlMS TPAHCKPHIIIMK CBsA3aHA C
THITOMETIJIMPOBAHNEM HYKJICOTHIHBIX IOCIEAOBATEIbHOCTEH, 0COOCHHO B 00JIacTé
npomMoTopa. HanpoTus, rumepMeTHIMPOBAaHHE MOYKET BBHI3BIBATH MHAKTHBAIMIO T'CHA.
(Ecnu mHaKTUBHpYETCS TakoW TI'eH, KaK aHTHOHKOTEH, TO JOJDKCH pPEaln30BaThCS
TpaHC(HOPMAITMOHHBIN MPOIIECC U, BO3MOXKHO, UIMEHHO TaKoe COObITHE OOHApYKEHO B
pabote [99].) Bonee TOro, TPAHCKPUITIIMOHHO 3HAYMMBIM OKa3aJ0Ch METHIMPOBAHHE
HE TOJIBKO MPOMOTOPHBIX MOCJIEAOBATEIBHOCTEH, HO M CATOB B CTPYKTYpPHOH 4acTu
reHa B TOM ClIy4ae, €M KOJUPYeMBIii MPOAYKT 00IaJaeT CBOMCTBOM aBTOpEnpeccopa
Y Y3HACT METHIINPOBAUHBIC YIACTKH CBSI3BI-
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BaHUA. SICHO, YTO U3MEHEHHE B XapaKTepe METUIMPOBAHUS TPUBOAUT K U3MEHEHUIO B
xapakrepe TpaHckpuniuu. [1ojo0Hast cuTyanus oOHapyKeHa 7S TaKoro Oelka, Kak
onkoreH c-myc [100]. B Hactosiiee BpeMs 3HaU€HNE METHIIMPOBAHUSI PETYIISITOPHUX U
CTPYKTYpPHBIX mocieaoBatenbHocteil reHa MDR1 ocTaeTcst OJHOCTHIO HEM3BECTHBIM,
U TaKUE HUCCIICIOBAHUS MPECTABIIAIOTCS CYyIICCTBCHHBIMU.

KakoBsl pesynbratel aHanmsa cocrosaus reia MDR1 B kimerkax kposu Ph-
neiko30B? MxX MOXHO KpaTKO CYMMHUpPOBaTh cleAyroummMm obpasoMm. Kak yxe
OTMEYAJIOCh, HECMOTPST HA TO, YTO B KJIETKaX KOCTHOTO MO3ra MpPOHUCXOAUT
WHTeHCHBHas okcrpeccuss reHa MDRI1, B kietkax mnepudepuyueckoil KpoBU C
MOMOIIBI0 OOBIYHBIX METOJOB 3TOr0 He BbIsBICHO [87]. OmHAKO HCMOJIB30BAHHE
MOHOKJIOHAQJIbHBIX aHTHUTCJI K aHTUICHY KICTOYHBIX ACTCPMHUHAHT, HpOTO‘iHOﬁ
¢moopuMeTpun W PCl-aMITIM(UKAIIKA TI0KA3aJI0, YTO IIEJBIH PSII KICTOYHBIX
CyOTOITyIIAIUI  XapaKTepU3yeTcsl aKTUBHOW dKcmpeccHer maHHoro reHa [101].
CrnenoBaTenpHO, MPHU pealu3aldy MPUHLKIA CENeKIHMH WM 00OTalleHus TOH WM
MHOI CcyOmnomyIiMM Ha YPOBHE OpraHM3Ma MOXXET BO3HUKHYTh (peHOTHI
MHOXECTBEHHON JICKAPCTBEHHON yCTONYHBOCTH.

[Tpu oOcnenoBaHUM KPOBU OOJBHBIX B XPOHHUYECKOH M OCTpoil (azax TeueHHs
XMIJI (a Takxke IEJIOro psaa OCTPhIX JIeHKeMuid) ObLIO TOKa3aHO, YTO TepeXoj
XPOHUYECKOU (ha3bl B OCTPYIO CONPOBOKAAJICS BO3HHKHOBEHHUEM PE3KO BBIPAKCHHON
MHO>KECTBEHHOH JIEKapCTBEHHOW YCTOMYMBOCTH, CBSI3aHHOM CO CBEPXCHHTE30M B
KiIeTkax P-gp-6enka, ompeneseMoro B OCHOBHOM MMMyHojorndecku [102—105]. B
pe3yibTaTe Kakoro COOBITHS TMPOUCXOJIWIIO yBeldnueHHe 3kcrpeccun reHa MDRI:
Kacarollerocsi KIeTOYHOU cesieKuu 0o u3MeHeHuil B craryce reHa MDR1,—eme
He sicHo. OpHako HMeEIOIIMecs HaHHBIE IIOKA3bIBAlOT, YTO IPU  IIOMCKE
XHUMHOTEPAIeBTUUE-CKUX CPEACTB W MPUMEHCHNU WX IJIS JICUCHUS TaKUX HaTOJOTHH,
KaK 3JI0KaYeCTBCHHBIC 3a00JICBaHHA KPOBU, BAKHO CICAWUTH 32 KOHIICHTpaIHWed B
KJIeTKax 00JbHBIX Oenka P-gpu ero ¢hyHKIuen.

3akiouenne. 3HAUNTENBHBIM MPOrpecc B HallleM MOHMMaHuu Ouomoruu Ph-
JIEWKO30B OOYCJIOBIICH CJIEAYIOIIMMH OCHOBHBIMU OTKDPBITUSIMH. Bo-TepBbIX,
yCTaHOBJIEHMEM (haKTa XPOMOCOMHBIX a0eppaliuii i ganHo# matosorun t(9; 22).
Bo-BTOpBIX, OOHapy>KeHHEM MOJEKYJISIPHOM OCHOBHI 3a00JieBaHMS, a WMEHHO:
obpazoBanus cimutHoro BCR — c-ABL-mena. B-TpeThuX, TOATBEPKICHHEM
TpaHC(POPMAIIMOHHBIX CBOWCTB THOPUIHOTO T€HA U BBIICHEHHEM POJH ITUX T€HOB B
HOPMAaJIbHOM KIIETKE.

B macrosmee Bpems HEOOXOAMMO 3HAaTh, KaKUM 00pa3oM TPOAYKTH pe-
KOMOWHAHTHOTO TEHAa OIPEICIIAIOT OIyXOJIeBBIH (PEHOTHIT KJICTKU, SBISCTCS JIH
TpaHCJIOKalusgd ICHOB €AWHCTBCHHBIM CO6I:ITI/IGM, 06YCJ'IOBJ'II/IB3IOHII/IM OHyXOJ’ICBBIﬁ
MPOIIeCC, WM HEOOXOOMMEI T00ABOYHBIE TCHETHYECKHE H3MCHEHMSA. 3aBHUCHUT JIH
nporpeccupoBanue 3aboneBanus npu XMJI TOTBKO OT W3MEHEHHWA TEHOB —
CYIIPECCOPOB OIyXO0JIEBOI'O POCTA MIIU K€ OHO CBSI3aHO U C APYTMMHU MOJIEKYIISIPHBIMU
HepeCTpOﬁKaMH. EI].[C MpeaACTOUT BBIACHUTDH, YEM O6YCJ'IOBJ'ICHLI OTJIN4YHA B TCUCHUU
XMUJT u OJIJI ¢ Toukoii paspeiBa B M-bcr.

Bocco3nanune mosHON KapTuHbI pa3BuTHs Ph-nelikemuil pacmuput mo-maHue
3aKOHOMEPHOCTEH OIyXOJIEBOTO TMpolecca MpU APYTHX HEOIUIa3HsAX, IO3BOJIUT
pa3pabotats 6oJiee IeHCTBEHHBIE METO/IbI JICUCHHS.

I'. JI. Teneeees, M. B. J{lubros, O. |. Kapnenxo, O. . Yepenenxo

MOJIEKYJISIPHI OCHOBH Ph-JIEMKEMIM TA ILJTSIXH iX JIIKYBAHHS

Pesrome

B ormsami cymoBaHO pe3ynbTaTH BUBYEHHS T€HETHYHUX 3MiH, SIKI CKJIaZal0OTh OCHOBY XPOHIYHOT
MmiemoigHoi neikemii (XMJI) i roctporo mimidobractHoro netikozy (I'JIJI). OcobmuBy yBary
npuaineHo xumepuomy BCR—cC-ABLreHy, sikuii yTBOPIOETBCS i3 ABOX HOPMalbHHUX TEHIB 3a
paxyHoK crenn(idHOi XpOMOCOMHOI TPAaHCIOKAIlii; a TaKoX TOCIHiIKCHHIO BIUIUBY IMPOAYKTIB
peKOMOIHAaHTHOTO TeHa Ha mpolec Maiirizamii. OGroBoproloThCs NpodieMu Teparrii JIeiiko3iB 3
BUKOPHUCTAHHSM JIBOX IMiaX0iB. [lepmii TOpKa€eThes BiTHOBICHHS 3MiHEHOTO (DEHOTHITY KIIITHHH 32
nonomororo antucencoproi JJHK i pu6o3umis, cnerudidno 61o-
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kyrounx MPHK, npyrmii—s3acTocyBaHHs XiMiolpemapaTiB, sSKi BOMBArOTh HAaTOJNOTIUHI KIITHHH. Y
3B'I3Ky 3 I[MM KOPOTKO BHCBITJICHO MHTaHWS MHOXHHHOI JIIKapChKOI CTIMKOCTI, MPUTaMaHHOI, SIK
HPaBUIIO, TPAHC(HOPMOBAHUM KJIOHAM.

G.D. Telegeevl. V. DybkovO. I. KarpenkoH. |. Cherepenko
MOLECULAR BASIS OF Ph+ LEUKEMIA
AND FINDING THE WAY TO TREAT THEM

Summary

The review summarizes the recent study of genetic changes in stem blood cells leading to chronic
myelogenous leukemia (CML) and acute lymphoblastic leukemia (ALL). The main emphasis is made
on the description of chimeric BCR-ABL gene resulting from a fusion of two normal genes occurred
due to specific chromosome translocation. Tbke of products of such a recombinant gene in a
malignancy process is discussed. Two strategies in developing CML and ALL treatment are pointed.
One of them concerns the possibility to restore changed cell phenotype using antisense DNA and
ribozymes attacking recombinant gene messenger and thereby blocking this gene expression. The
other is directed to the specific killing of the changed cells using chemotherapeutic drugs. On this way
the problem of multidrug resistance typical ijor malignant ccfts is briefly summarized.
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