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OAKTOPbI, ACCOLUNMNPOBAHHBIE

C PA3BUTUEM NMPOTHOCTUYECKMA
HEBJTATONPUATHBIX MYTALIUWN
NEHOB TP53 WU SF3B1Y bOJIbHbIX
XPOHUYECKM JINM® OJIEMKO30M

Lens uccnenoBaHna — naeHTUgMKaUWA GakTopoB, accolMMPOBaHHbIX € Hanl-
YMeM NPOrHOCTUYeCKIn HRBNaronpU ATHLIX MYTALWIA reHoB TPS3 M 5F38 1y Gonb-
HBIX XPOHUYecKkM NuMbonankosom (XJLN). MyTauwmv rena TP53 uccnepoBsarbl
¥ 261 nauueHTa ¢ XJU1, y 244 — B coyeTaHWM ¢ onpaenaHeM MyTaUMUK reHa
5F3B1meTogomnpamoro JHK-ceKBeHMpOBaHMA B KOMMNRKCE C ARYIAMIKA DaK-
TOPaMU NPOrHo3a (KNMHWKO-remMaTonorMyeck1e, MyTalMOHHbBIA CTAaTYC reHos
BapualenbHblX y4acTKOB TAXENbIX Lenei nMMyHernoBynuroa (/GHV), nonn-
Mopduam redes CDI8, perynaumm anontosa u penapauun JHK). M3 npoaHa-
NU3UPOBAHHBIX haKTO POB HA YaCTOTY MyTauwi reHoB TP53 1 SFIB T BAvMann My-
TaLKMOHHBIN cTaTyc /GHVreHoB 1 nonvmopuiam rs 1042522 TP53. Mpn reHOTU-
nax Arg/Arg n Arg,/Pro v 3kcnpeccum HeMyTUPOEBaHHbIX (UM) IGHV reHoB prck
pasanTusa MyTaunin TP53 1 SF38 1 NoBbIWeH NO CPaBHEHUI0 ¢ BOABHBIMM ¢ 3KC-
npeccued MyTUpoBaHHBIX (M) /GHV reHos (oTHOWeHMe WwaHcoB (OLWL) 1,182;
95% noBepvTanbHBIG WHTepBan (A1) 1,083-1,290; p=0,003). ¥ naumeHTOB
¢ M IGHV reHamMu n reHoTunamun Arg /Arg v Arg/Pro pyick pasBuTHa MyTau Ui
NoBbIWEH NPK 3Kcnpeccn reHoB /GHVE-59, IGHVI-30u IGHV3-21 no cpas-
HeHWio ¢ BONbHBIMMK € 3KcNpeccuaid apyrux M IGHV reHos (OLW 1,430; {(95%
Al11,026-1,993; p=0,001). NaunexTsl c reHoTUNOM Pro /Pro ABNAIOTCA Fpynnon
pucKa No PasBUTHIO MyTauuil TP53 v SF3B71 He3aBMUCUMO OT MYTALMOHHOTD
CTaTyCca U 3KCNpeccu oThenbHblx IGHV reHos. M3yveHne MyTauWmoHHOToO
cTaTyca, 3KcnNpeccuy oTaenbHbIX IGHV reHoB 1 reHoTUNa no noanmopgUsmy
rs1042522 reHa TP53 MoxeT BbIThb MCNCGAL3OBAHO B KayecTee akTopa pricka
pasBUTMs MyTalluin TP53 u SF381 y Gonbubix XJ1N.
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BBEAEHME

HlHpoKOe BHEAPEHHE METOAOR MO-
JIEXY TAPHON SHONOrHH NO3ROAMHIO HIEH-
THPHUHPOBRATE MYTALHH pAAA [€HOR,
HMEIONIHE HETATHBHOE [TPOTHOCTHYECKOe
3HAYEHHE NTPH XPOHIMIECKOM M Mdrosie fko-
3g B-wietouHol npupoasl ( B-XJIIT).

Ipexne BCero, 3T0 MYTALHH TEHAa
TP53 Jeneunu xposoconsl 17pl3 rodnia-
CTH JOKAMH3AUHK TF53 HIRecTHL JABHO.
YHacToTa HX BoIARMEHHA COCTARTAET 3— 8%
¥ [AUHEHTOR ¢ BMEPREE AHATHOCTHUPO-
RAHHOH GONeIHB0 W BOPACTAET A0 3%
B Ipymne SONbHHX ¢ pe3HCTEHTHOCTEIO
K TEPATTHH, & HATHUHE MYTALHH OpH-
BOAKT K 3HAYHTENLHOMY COKpALIEHKID
MpodoNXKHTeNIEHOCTH 0bmelt (overall
survival) o GeapeuUHNHBHOH (progression-
free survival) BRKMBAaeMOCTH [1, 2].
YeTaHOBNEHO, 9TO AgflelHA OOHOro aj-
nens reda TPS53 B 75—80% chayuaer co-
9EeTAETCA ¢ MOABMEHHEM MYTAUMA reda
TP53 rroporo aniena. B orcyTcTRUE

Aefeupd 17pl3 Mytanuu reHa P53 Bui-
ARIAOT B 53— 10% cnyuaer [3, 4]. Hannaue
HIOJTHPOBAHHEIX MYTAUUH TF53 HMeeT
TAKOE e HETATHEHOE [MpPOrHOCTHYECKOE
IHAYEHHE, KaK H Jenelins 17pl3 [3].

B 2011 r. BHABEHE HOREIE [POTHO-
CTHUECKH HedNnaronpHATHHE MYTAlHH,
a4 HMEHHO MYTAUHM reHa SF381, xoTophit
KOIHUPYET pHOOHYENEONMPOTEHH, B KOM-
TIEKCE ¢ APYTHMH OEIKaMH YIACTBY IO
B obpazoBaHuH 3penoii MPHK nocpen-
CTBOM YIAI¢HHA HHTPOHOR H3 Npene-
CcTReHHHKOB MPHEK [6].

YacToTa BLBIBASHHS YKAAHHBIX My-
Ty TP53 u SF381 BospacTaeT No Mepe
nporpeccHpoBaHHA 3adoneraHug [7].
bonee TOro, And GONBHMX C HAPYIIEHH-
aMH TP53 nokazaHo, 9T0 HAHOGOMBILYID
OMACHOCTEL [PENCTABIAIOT He JellelHH
17p, KOTOpEIE ONPEenanaoT 0pH JHATHO-
crHke XJIT1, a npuodpeTeHHEBLE B OPOLIECCE
IBOMIOLUHH KIoHA. Tak, Meguana oduied
BHUAHBaEMOCTH NALHEHTOB ¢ OENEHHEM




17p de nove cocTarIAeT 4—5 T H TOMLKO
1—1,5 roga — GONLHEX ¢ MPpHOOpeTEHHOMN
IeneuHed (mocne ee NodeneHva) [4]. IMo-
ITOMY UIE Hallel padoThl 2aKToYanace
B HAeHTH])HKaNHWH HAKTOPOB, ACCOLHH-
PYIOIIEXNCA C MOABNEHHEM [IPOTHOCTHIE-
CKH HeDNaronpHATHBIX MYTalHi TeHOR
TP353 w SF381, 9TO MOZRONHT BHAEIUTE
CPYTITY OONEHEIX NOBEIIEHHOTO PHCKA OT-
HOCHTEIEHO FX PAIBKTIA.

OBBLEKT M METOAbI

WCCNEQOBAHWUG

HecnenopaHWa npoRedeHbl ¥ O0Mb-
HEX B-XJUI, HaXomAMHXCA HA JeTeHHH
B I'Y «HauHOHATLHEIA HAYYHHE LEHTP
panHanHoHHOH MeanuHHel HAMH
YEpandu» (HHLPM), cormacHo mpo-
TOKONY, YTREPAHAEHHOMY KOMHTETOM
no MeaiHUunHcKol atuke HHIPM. 3a-
SoMeRaHHE AUATHOCTHPORAIH Ha OCHO-
BAHHH KJTHHHKO-[2MATONOIHIECKHX
JAHHBX H HMMYHOQEHOTHMTHPORAHHSA
MHMGOLUHTOR NepHdepKHIecKol KpoBH.
CTaauio 001eBAHHA YCTAHARTHRATH
no iaccHpranuay Rai v Binet.

Onpenenede MyTaUHid 0G0HX [eHOR
(P53 u SF3BN npoeeneHo v 244 SONMBHBIN
B-XJIJI. Kpoume 3Toro, y 17 NaUHeHTOR
HCCNEM0BAHE TOJIBKO MyTAUHH [eHa TP53.

FeHeTHYECKHE HCCNEN0BAHKA [IPO-
BOXHJIH ¢ HCTIOTLIOBAHHEM BeHOZHOH
KPOBH, COGPAHHON B MPOGHPKH C AHTH-
koaryaHToM. JTH K nomyqaii ¢ moMOLUEBD
Hadopor QlAamp Blood Mini Kit (Qiagen,
BenHxoGpHTAHHA) COTNACHO HHCTPYKLHAM
OPOH3ROAMTE A,

MyTauuu FTP53 (3K30HH 3—1D)
H SF3R1 (3x20HB 14—16) onpenensaam Me-
ToAOM NpamMoro JHK-ceXpeHHpOBAHEHS
Ha ABTOMATHUECKOM CeKBeHaTope ABI
Prism 3100 (Applied Biosystems). Bri-
3OpP YIACTKOR [€HOB ANA HCCNeI0BAaHHA
OR1 OOYCJIOBMIEH CRENEHHAMH O 0ojee
YACTOM Pa3BHTHH MYTALIHI B YKAZAHHBIX
IKIOHAX.

MyTALMOHHEII CTATYC [€HOBR BAPH-
A0eTEHEIX YYACTKOR TAXKEJTEIX Uened
HMMYHOTJIO0YTHHOE (immunoglobulin
heavy-chain variable — fGHI) wayuanu
METONOM NONHMEPAZHOI LIENMHOI peakLIMK,
KaK OnHcaHo paHee [9].

B kauecTBe BO3IMOMHHX (PAKTOPOR,
BIAHAWIIMY HA YacTOTY MOABISHHA TNpo-
THOCTHYECKH HEONAroNPHATHBIX My TALI,
HCCNEA0BANH NONHMOPQHIMEl 3aMeHB
ONHOro HyKneoTHaa (single nucleotide
polymorphisms — 3NP), An4 KOTOpHX
paHee GbUIa NMOKAZaHAa $yHKIHOHANBHAA
FHAYHMOCTE M ACCOLHALLMS € KJIMHHUECKI -
MH MApAMETPAM H SONEHEN XTI

Hzygani cieqyome mojaHsMOopdHaMel
rEHOB:

® YUACTRYIOLIHMX B NPOLECCAX PeMapalHH
JHK (XRCC1, rs25487; XPD, 1513181;
XRCC3, 13861539y [10];

® ACCOLUHWHPOBAHHBIX C PASEHTHEM ANOTN-
To3a (rs1042522 TP53, 11801270 p21,
152279744 (SNP309) MDM2) [L1];

s nonuMopdHam 56449182 rena CDIS,
BAMAOLI NI HA 3¢pEKTHRHOCTE DEpe-
HAYH CHCHATOR MPOAHBEepaLHH B TEf-
KeMHIeCKHX KieTkax [12].
CTATHCTHUECKY IO O0padoTKyY Noay-

JeHHBI AAHHEX NPOBOAWIH B NIpOTpaMme
SPSS 17.0 software package (SPSS, CLIA).
HacToTy MyTaUHH AHATHIHPOBATIH B 3ABH-
CHMOCTH OT KJIHHHKO-TeMATOIOMHTECKITY
MapaMeTpoR MNAUHEHTOR H a2k 2adone-
BAHHA Ha MOMEHT HCCIEA0BAHHA MY TALIHE
(NepBHYHEE MALHEHTH, B JHHAMHKE
PAazBHTHA 3a0001eRaHuUs ), MYTAUHOHHOIO
cTatyca fGHV reHOB, MOTUMOPDHEIX Ba-
PHAHTOR OTAEMEHBIX [eHOB. K pyUTHUECKHM
AHAYEHHEM RepOATHOCTH PAZTHIHEA cUH-
Tany p<0,03.

PE3YJILTATEI NCCNEOQOBAHUA

Jacmoma MYyYmauui eeuos
TP53 u SF3B1 v obcicdosaunnix Sosbusiy
X w ux npozetocmuveckoe snguenue.
MyTauuH reHa TPS53 ObINY BRABNEHB
y 28 (10,7%) uz 201 nauuenta. Yactota
MYTALME ORU1IA MMHWMQUIEHO NPH AWATHO-
CTHEE 3a00meBaHHA (5 (3,9%) 13 129 na-
LKEHTOR) Y BO3pACTANa ¥ OONBHEX, 00-
CNeAORAHHBIX B JHHAMUKE ONYXOIeROTO
npouecea (23 (21,1%) uz 109; p=0,001).

MyTalUHH reHa SF38F NMpHCYTCTRO-
BANH ¥ 23 (9,4%) H3 244 0dcedORAHHEIX
OONBHLIX, AOCTOREPHBIX PAITHIHEA B Ua-
CTOTe NPH JHATHOCTHKE 3ad0jleBaHH4
(v 8(6,6%) M3 122) H B IHHAMHKE MPO-
uecca (v 15¢12,3%) uz 122) He BRARIEHO
(p=0,125).

OHKoremaronormsa

Y MAUHEHTOBR C ENEpPBHE BH-
ABMeHHWM 2a00eBaHHEM MYTALUMWH
TP33u SF3B1 BCTpEdamiICh HOMHPOBAHHO,
HO'Y 3 OONEBHEIX, 00¢1eI0BAH HEIX MO HEE,
MYTALHH 0G0MX reHOR OLITH ONpergieHbl
OJHOBPEMEHHO.

Hanugaue MyTauHmii TeéHOB
TP53 v SF3B1 uMeNo HeraTHBHOE BIIK-
AHHe HAa NPOJOMAKHTETEHOCTE obmeit
HGe3pe U IHBHOM BLIAIRAEMOCTH GOJIbHBIX
(puc. 1, 2).

Yacmoma mymanuli z2euo08
TP53 u SF3BI v o0caedvsatiubix SoabHbX
XA & zaeucaMociin oM KANHERG-2eMi-
mosveadeck ux danpvix, 1acTOTa MYTaNH
TP33 u SF3B, BRABNEHHEIX TIPH NHA-
rHocTHKe XJUJI H mo30Hee B AHHAMHKE
NpoUecca (AHAMH2 NPOBEIEH OTASNEHO),
OBL13 OJHHAKOBON ¥ MYXUHH U HEeHULHH,
HE 3aBHCEMa OT BOXPAcTa, B KOTOPOM
BO3IHHMKJO 3adofieRaHie, H MoKazaTenet
HHHUHATEHOTO JedKonuTo2a (Tadmn. 1).
BOMLUTHHCTEO MAUMEHTOR ¢ BNEPBHE
BEABJIEHHLIM 3300/1eBAHHEM, ¥ KOTOPLIX
[PHCYTCTBOBANIH MyTaUHK TPS3u SFIB],
HMEJTH PAHHHE CTANHH Oy XOJIEBOr0 MPo-
LECCa H Keé OTIIHYAJIHCE 0 ITOMY MNOKA-
3aTe0 OT SOIBHEBIN, ¥ KOTOPBIX MYTalHH
PARBHIIHCE [03KEe HIH HEe pPARBHITHCE
HA [POTAAEHHH BpEMEHH HAON O AEHIA.

Tax, U3 5 NepBHYHHX NALUHEHTOR
¢ MYTANHAMH TP53y 4 OMyXONERBITH MpoO-
L&cC BRARIEH BCTATHH A, ¥ | — BCTaaHH
B: 13 8 nEpBHYHKX GONBHEX C MYTallK-
amMu SF3B1 y 7 yCTAaHOBJIEHa CTAOHA A,
1 — cTagua B. TakuM oGpazoM, Mo KiH-
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Puc. 1. 06Wan BBXUBRAEMOCTE OONBHLIX C HANWYWEM MYTaLUMI reHa TPS53 (8) W reHa
SF3B81(6). M — reH ¢ Hanuyuem mytaumii, UM — red HemyTMpoBaHHBIA
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Puc. 2. BespeuMaAYBHAsA BEIXUBAEMOCTE GOMBHLIX C HAMWHWEM MYTaLIWI reHa TP53 (a)
W reHa SF3B1 (6). M — red ¢ Hanvuvem MyTaumii, UM — reH HemyTUpOBaHHLIA
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HIIECKHM TTApaMeTPaM MpH o0c1enosaH M
{¢TANUA, BO2PACT, NOJ, HHHLHATEHHA
JIeHKOLIMTO2) HEROIMOXHO OO MPOrHO-
3HPOBAThL, KAKHE MALHEHTH HMEIOT IMPo-
HOCTHYECKH HeONar ONPUSITHRE MyTAUHH,

MyTalHOHHET cTaTYC [GHVTEHOR GBI
onpegenex y 239 (97,9%) u3 244 GONEHHX,
¥ KOTOPLIX HCCMIENORAIACE MYTAUHH IRYX
[EHOB (TP53 W SF381). ¥ MaUHeHTOR
¢ HEMYTHPOBAHHBIM cTaTycoM (UM)
fGHV reHOR MO CPABHEHHIO ¢ JKCOpec-
CHell MYTHPORAHHBIX (M) fGH IV renoe
HECKOMbKO 9allle PasBHBAIHCE MYTALIHH
TP53 w/umm SF381: 21,9 u 11,4% coot-
BeTcTBeHHO; p=0,042 (OTAENEHO YACTOTA
MYTalHH reHa TP53 — 12,3% NpoTHR 6,5%;
p=0,138; yacToTa MyTalUkH reHa SF381 —
11,3% npotue 3,7%; p=0,149). OaHako
3T0 KACAJIOCE HCKJIIOUHTEILHO YACTOTHI
MYTALIEA SF3BT ¥ e pRUUHBE NALTMEHTOR,
KOTOPEE ORJIH BEABIEH B B 3TOH MOAMYI-
ne TOJMEKO npk UM JGHV reHax B 12,1%

CNyuaee H OTCYTCTBOBAMH TPH 3IKCIpec-
cHH M JGH tedor (p=0,005). YacToTa
MyTalpi reHa TP53y GONEHHX ¢ BIEPBEIE
BbUISIRIEHHBI b TTATOIOTHYEC KHM [IPOISCCOM
npd M i UM fGHV Tenax He pa3ingajiace:
4,5 1 3,3% CcooTReTCTREHHO {p=0},714).

¥ NMauHeHTOR, OOCNEIOBaHHHX B JIH-
HaMHKe 3000/1EBaHHA, PAIHUIG] B 9aCTO-
Te MyTauuil reHoB TP53 (11,1 n 17,6%,;
p=0,413) n SF321 (19,2 u 10,8%; p=0,250)
mpr MW UM fGHT reHax He BHARIEHO.

Hacmomag Mymauuali :eHoSs
TP53 u SFZBI v obcacQosaribix FoAbibix
XU & sasucumocmu om usvaessasx no-
Ausopditzsos enovs penapatuu JHK,
CD38 u peayasmopos RPoULCCos aRONMO3A.
M3 Bcex npoaHaTH3MPOBAHHBIX NONTHMOP-
$HIMOB BRIHAHHE HA YacTOTY MYTaUHH
reHoB TP53 i SF381 uMen TOMLKO NOMH-
sMopdiaM 11042522 reda TP53 (Tacn. 2).

[TpH renomdane Pro/Pro NpH cpaBHEHHH
€ HOCHTEJIAMH JPYTHX [EHOTHIIOR 9AcTOTa

Ta6nuua 1. XapaxTepucnyixa 00CnenOBaHHLY MALYEHTOR C HANHYKEM,OTCYTCTBHEM MYTALMH reHOB

TP53n SF3B1
Hanwyne mytaunu redoe TP53 u SF3B1
Mokasatens MauvenTtel, obcnefosandble  [auHenTsl, 00CNEROBAHHLIE
npu anardocTuke, n (%) B aunamuke 3abonesanns, n (%)
ectb (n=13) Het (n=109) ecte (=33 uet (n=89
My*4KHb 9 (69,2) 75 (68,8} 28 (84.8) 10(78,7)
KeHWHHEI 4{30,8) 34(31,2) 5{15,2) 19(21,3)
Bepoamocts 0,975 0,44
Boapacr, net 61,8442,27  59,1620,94 57,63+1,66 55,73+0,98
BepoatHOCTL ) i
Cragua no Binet
A 11 (84,6) 30(72,4) 10 (30,3) 26 (29,2
B 2(15,4) 25 (22,9} 19 (57,6} 40 (44,9)
6 0 4(3,7) 4{12,1) 23(25,9)
BepodaTHocTs 0,615 0,240
Nedkoumsl, [/n 28.54+7.62  28,80+2,83 T1,61213,62 61,74+8,18
BepoaTHocTs 5 ,
M IGHV renw 3(25,0) 58 (54,6} 7 (22,2} 19216}
UM J1GHV reHbl 8(75,0) 44 (45,4} 24 (T7.4) 69 (78.4)
Beposariocts 0.051 0,909

Tatnuua 2. Yacrora MyTaudi reHoB TP53 v SFIBT y HoCHTenel PAanHuHEIX FeHOTHNOB MO UCCNEA0-
BaHHLIM NOMMMOPPUIMamM

MyTaunm reqos
NPV Da3HLIX TeHOTMNAX

KoAHYecTBO NAaUHEHTOB C reHOTHRaMM, N (%)

leHoTHn 1s1042522 TP53 Arﬂ,{&rq Argjﬁm ProéPro
) M3 ,2) W8 o) Ha

SFaBf 12{10,1)ua 119
TP53 w SF3B1 19(16,0)nz 119
FedoTunrs 1801270 p21 ArgfArg
P53 1 {50,0) ua 2
SFaB1 Ouz 2
TP53 1w SF3B1 1 {50,0) ua 2
ledorun MDM2 SNP309 T

P53 716,2)uz 113
SFaBt 9(8,7) w3 103
TP53w SF3B1 14 (13,6) w2 102
ledorun rs6449182 CD38 cC

P53 15 (12,033 125
SFaBi1 8 (6,9) u3 116
TP53 1 SF3BT 21 {18,1) 2 116
FeHoTHn rs25487 XRCC1 Arg/Arg
P53 6(10,9) ua 55
SF3Bf 4 (7,4)na b4
TP53 5 SF3B1 7({13,0) uz 54
lenoTun rs 13188 XPD Lys/Lys
P53 7(14.9)uz 47
SFaBf 4 {9,3) n3 43
TP53 1 SF3B1 10 (23,3) s 43
FeHoTHn rs861539 XRCC3 Thr/Thr
P53 T{11,3)us 62
SF3B1 5{8,5)u3 59
TP53 1 SF3B1 11 (18,6) us 59

P
4{4,1)n3 97 7 (25,0} H3 28 0,004
15(155)ns 87  12(429jus28 0,003
ArgfSer Ser/Ser
2(56)m336 23(11.6)n3199 0,211
1{3,3)uz30  21(11,1)u2190 0,438
3{10,0)n330 33(205)u3190 0,215
TG GG
12(12,2)n298  4{174)us 23 0,342
10(10,8)n393 3 {143)m3 21 0,601
20(21,5)m2 93  6(28.6) 321 0,285
CG GG
10 (10.6) nz 94 2{7.7)uz 26 0,856
10{11,4)n3 88  4{167)u324 0,404
18(20,5)n388 5(208) w324 0,879
Arg/Gln Gin/Gln
9{13,2} n3 68 3{(13,0)m323 0,784
6 (10,0} 2 60 3{13.0jn3 23 0,889
14(23,2)na 60  5{21,7)ua23 0,544
Lys/Gln Gin/Gln
7{9.5)na74 2{10,0)ua20 0,788
7(99)%a 71 1(5,6)v13 18 0,950
120169 u371  2{11.1jua18 0,689
Thr/Met Met/Met
9{15,8) ua 57 1{5,0) 1320 0,457
7(13,5) wa 52 1(53)unaid 0,683
13 (25,0) n3 52 1(53)ma 18 0,308
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PAZBUTHS HEGNATONPHUATHRIY MYTalMl BO3-
PACTANIA KAK ¥ TALTEHTOB ¢ BMepRLle NHa-
THOCTHPOBAHHBIM OTYXOMEBHM [TPOLIECCOM
(p=0,007), TaK 1 ¥ GO/IHBIX, 00CSI0BAHHELX
B AMHAMHKe 3adoneranma (p=0,027) (puc. 3).

§0 u P53

B S0 |*5F38T
- i3E TPE3+ SF36 ||
g 40 3
F gg s pays
£ 1022 i —

@ i

Pro/Pro |Arg amnenn [ Pro/Pro |ﬂ|rg sAnReAE
| I

Puc. 3. YacToTa pasBumva NPorHocTH-
YECKU HEGNAr ONPUATHLX MYTSUWI B 33-
BUCHMMOCTHOT reHomvnars1042522 rena
TP53 (| — oBcnenosaHHbIe NP AWAr-
HocTuie XJ1; Il — oBcnefoRaHHbIE
B AMHamMKike 3aboneeaHmns)

Ipy 3TOM ¥ NepPBHYHBIX OOJTBLHEIX
npH reHoThne Pro/Pro mo cpaBHeHHWO
€ IPYTHAH TeHOTHITAME G1U1a BHILE 9aCTOTA
MYTALME reHa SF3RT (251 4,5%; p=0,007),
HO He TeHa TP53 (8,3 u 3,4%; p=0,401).
¥ OonbHHX ¢ reHoTHNOM Pro/Pro, obcne-
JOBAHHBIX B AHHAM HKe XIIJI, npeHmy-
MECTBEHHO NMOBHINANACE YACTOTa MYTAa-
unil rena TP53 (43,8 u 13,9%; p=0,003)
H B MeHbLIEH CTeleHH — 9aCTOTa MyTALTE
reHa SF381 (23,0 u 10,3%; p=0,097).

IIpH COBMECTHOM aHAJIH3E BJIHAHHA
MYTALHOHHOTO cTaTyca fGHV reHor
H FEHOTHIIOE MALKHEHTOR MO MOO0JHMOpP-
GHaIMy 51042522 yCTAHORNEHO, YTO
MOBLIUIEHHE YacTOTH MYTAUHH TeHOR
FTP53 u SF3R1 y HOCUTENEH TEHOTH-
ma Pro/Pro BHIpaXanochL HE3aBHCHMO
oT 3kcnpecchu M win UM fGHV reHos
(p=0,637 — npu aHaM3e MyTalugl TP53,
p=0,3335 — npH aHANH3e MYTAUMI SF38 1,
p=0,484 — npH aHATH2E MYTALHIT 000-
HX [€HOR OJHORpEMEHHO). He BHARNEHO
TAKCKe BJIMSIHHSA IKCOPECCHH OTASNEHBIX
fGHV reHOB Ha 9aCTOTY MOARISHUA [TPO-
CHOCTHYECKH HEGNaroMpHATHRL MY TALIHEA
¥ HOCHTene i reHoTHNa Pro/Pro (p=0,543).

HarpoTHe, ¥ HOCHTeIel anienda Arg
{(TEHOTHOW Arg/ATE H Arg/Pro) 4actoTa
MPOCHOCTHYECKET HEONAroNnpHITHRIX MyTa-
Uit OrLna noeHIeHa npH UM SGHT TeHax
(p=0,029 — npH aHann3e MyTauHi 00OHX
reHoR coBMecTHO; p=0,081 — npu aHaTH2e
MyTauuit TP p=0,138 — npu ananiuze
MYTALHE SF3BT (puc. 4).

Kpowse Toro, y HocHTeNel ATg al-
nena apH M IGHI renax (rpymna co-
CTaBMAa 76 DAUMEHTOR) MYTAllHKM [€HOR
TP53W.SF3810bMH BLSIBNEHE [IPEH MYLIE-
CTBEHHO NP 3KCMpeccHH reHOR [GHT3-21,
TGHV3-30U IGHV4- 5% 5 (31,35) GONEHEIX
€ MYTALMAMH H3 16 MaLlHeHTOR ¢ 3KCTIpec-
CcHeH YKa3aHHBIX TEHOR MO CpaBHEHHIO
¢ 1 (1,7%) manuenToM Mz 60 ¢ 3KCOpec-
cHeld apyrux M fGHT redor (x*=135,203;
p=0,001). 3TH painuuua NMPoABNAJHCE
KAK Y MEPBUYHBIX NAUHEHTOR (20 u 0%;
p=0,002), TaK 1 y SONLHEIX, OOGCNI&A0BAH-
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Puc. 4. HYacToTa pasasuTHs NPOrHOG-
THYLCKM HeGARaronpuUATHBIX MYTa-
UM B 33BUCUMOCTY OT reHoTUNa
rs 1042522 reHa TP53 i MYTAUWOHHOTO

cTaryca IGHV reHos

HHX B JHHAMIHKe OIMyXOJIEBOro NpoUecca
(50 u 6,7%; p=0,022). TIpu UM SGHV
reHAax OTTHUHIA B YACTOTE NPOTHOCTHUECKH
HeONArONPHATHRX MYTAUHWI ¥ HOCHTENEH
Arg anfensa B 3ABHCHMOCTYH OT JKCIPECCHH
OTAeNLHEBIX fGHV reHOB He BHARIEHO
(p=0,446).

Y OOJILHEIX — HOCHTEeNeH MeHo-
THNOB Arg/Arg H Arg/Pro npu otcyT-
CTBHH 2KCNpPeCcCHU reHoB fGHIV3-21,
fGHV3-30 v IGHVA- 59 9acTOTa [MPpOTHO-
CTHYECKH HeGMaronpHATHBIX MYTaUHHA
FARHCENA OT MYTALHOHHOTO CTaTyca
fGHV reHoR o §58i1a BRLUE NIPH UM, ten
opri M fGHV Tenax (p=10,043 — npH BHAR-
NeHHH MyTauni 7253, p=0,021 — rpH BH-
ABJEeHHH MYTALHA SF381 u p=0,003 —
OpPH BHABTEHHH MYTAUMI 0G0HX [€HOR).
¥ nauHeHToB ¢ 3KcnpeccHell SJGHVF-21,
[GHV3-30u [GHV4- 59 renoB, HocHTeneH
YKAAHHBIX [eHOTHNOB, YacTOTa PAa2RH-
THA MyTAUHA TP33 W SF3B1 He 2aBHcena
OT MYTAUHOHHOIO cTatyca fGH IV reHOB
{p=0,723 — npu BHABNEHHH MYTALHHA
TP53; p=0,935 — mpH BHARIECHHH MYTa-
UM SF381 v p=0,805 — npu BUABTEHHH
MYTALEHE 000X TeHOR) (pHC. 5).

KoMnnexcHoe BJIHAHHE eHOTHNOR
0o monuMopduMy 51042522 TP53, Mmy-
TAUHOHHOTO CTATYCA H 3KCIPECCHH OT-
JeneHeX JGHT reHor 0505meHo B Taon. 3,

OBCYXAEHMUE NONMYHYEHHLIX

PE3YJNILTATOB

[TonygeHHBIe HAMH JAHHEIE B OTHO-
MeHHH NORHINEHHA JAcTOTH MYTaUH i
rena TP53y HocHTe 1e renoTHma Pro/ Pro
COEMANANOT € pe2yAETATAMH, [PencTABNEH-
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Puc. 5. 4acToTa pasguTus NPOrHOCTU-
HeC K HEONAMoNPUATHLIX MYTSLM B 3a-
BUCHMMOCTH OT MYTALUMOHHOS CTaTyCa
IGHY reHOB ¥ HOCHUTENEH reHOTUNOB
Arg/Arg u Arg/Pro ¢ sxcnpeccuei
renos IGHV3-21, IGHV3-30 v IGHVY4-
58 (1) vinv akcnpeccwell Apyrux fGHY

reHoe (1)

HBIMH paHee V. Grossmann H COaRTOpaMu
[13] v H. DongmcoarToparu [14]. [ToBH -
LIEH HE 9ACTOTRl MYTALHH rena SF387 v Ho-
CHTe/1eH 3TOrO MEHOTHIIA BLISIBIEHO HAMH
BMEpRHE.

IMonuMopipram 31042522 TP53aena-
£Tca PYHEUHOHAJIEHO 3HAYHMBIM H [IPH-
BOJMT K 3KcOpeccHM Heaka p33 ¢ no-
IUTHBHO 2apAAKeHHOH GOKOBOH UMb
(TEHOTHI Arg/ATg, BKCOPECCHA apTu-
HHHA) HJTH #E C HeMOJAPHOH — aju-
taTHueckol GOKOROH LeNBK ([EHO-
THIT Pro/Pro, 3xcrpeccHd OpoiHAa).
[MpeanonaraloT, 9TO JAMELULEHHE OOHOA
AMHHOKHCIOTH H3MeHAeT OHOXHMH-
gecKHe XapaKTepHCTHKH 0elKa H BJIH-
AeT HA IPPEKTHBHOCTE CBAZHRBAHHA
¢ KOMNOHEHTAMH TPAHCKPHNUHOHHBIX
KoMexcor [135]. [To-BHAHMOMY, C ITHM
4CCOUHHPOBAHO H BIHAHHE TEHOTHIIOR
rs1042522 TP53 HA 4acTOTY NOARNEHHA
MYTAOHi reHoB TP53 u SF381.

Ha ocHOBAH HH TIOTYUEHHBIX pe3yNibTa-
TOR [PECTABNAETCH BOIMOMKHEM TIPEIT0-
ATITE CNIENYIOMIME ANTOPHTH ONPEeNEans
[PHCKA PABHTHA OPOrHOCTHYECKH HedNnaro-
[PUATHEX MYTAUHI TEHOR:

s NpH 00CNEA0BAHHH OOJILHEIX XUJITI
ueNeco0dpa3zHo NPOBOIHTE OMpe-
JeJieHHe MyTalHOHAOTO cTatyca fJGH Y
TEHOR, SKCOPECCHH OTASALHHX [GH I
TEHOB H [EHOTHIMA MO MONHMOPDHIMY
151042522 rexa TPI3;

* TIpH CeHOTUMAX Arg/Arg H Arg/Pro
NAUKEHTH ¢ 3KkcnpeccHell UM fGH I

TaGnuua 3, YacTota MyTalMii reHoR TP53 v SF3BT y GonbHED XTI — HOCHTEN el OTAEAEHRIX FeHOTY-
noB reda 7753 no nonumopduamy rs1 042522 ¢ yueToM MYTALMOHHOT O CTATYCA H IKCNPEC-

CHH OTREAEHLY /GHY reHoB

TeHoTHnw TP53

Yacrota myTaumin revoe TP53 n SF381

no NOAHMOphUIMY

bea yyera myTa- MyTauunonHbil craryc IGHV reson

LHOHHOTO CTaTyGa MYyTHPOBaHHbIE He MYTHPOBAHHLIE
rs1042522 IGHV renos (M) (UM)
ProfPre (n=28) 42 9% 33,3% npomve 7,9% 46, 7% npotve 19,1%

NPK GPYIHX FeHOTHTAX;
p=0.010

NpH APYTHX reHoTHNAX;
p=0,014

Bnwuanua akcnpeccun oTaensHbi /GHY renos He BuMBNEHo

Arg/Arg v Arg/Pro 15,7% (foctoBepHe  7,9%. PMCK noebilweH 19,1% {aocToBepHo
{n=216} HHMXE M0 CDABHEHHID  NPw Sxcnpeccud /GHYS-59,  BrILle NO CPaBHEHWO
¢ reHotvnom ProfPro; fGHV3-30wIGHY3- ¢ M /GHV reHaMu;
p=0,001) 21 N0 CPAaBHEHWIO G 3KC- p=0,029). Bauauya skc-
NpecCHed ATt IGHY re-  NPecoHy OTASNbHLE

HoB (31,3 u 1,7%; p=0,001) /GHV reHoB He BuABNEHD

OHKoremaronormsa

reHoB Mo cCPaBHEHUIO ¢ GONBHBIMH
¢ aKcnpeccHeldl M fGHI reHoR 9B-
NAWTCA TPYIOOH pHCKA 10 PA3RH-
THIO MyTauui TP53 w SF381 reHor
{OTHOWeHHWe Wancor (OI) 1,182;
95% NOBRePHTENIRHBI HHTepRan (1)
1,083-1,290; p=0,003);

* [OpH reHOTHIAX Arg/Atg v Arg/Pro pHck
pa3BMTHA MyTauWil TP33 n SF381 re-

HOB JJ11 OONBHEX ¢ M JGHV renaMu
OOBHLIEH TONBKO [IPH IKCOPECCHH
reHoB fGH V-39, IGHV3-30u fGHV3-
2} MO CpaBHEHHIO ¢ MALHEHTAMHK
¢ akcnpeccHet apyrux M fGH I renor
(OI 1,430; 95% AW 1,026—1,993;
p=0,001);,

* DOMBHBIE © TeHOTHNOM Pro/Pro mo mo-
numMopdHany 1042522 reHa TP53 a8-
JIAKTCA [PYTIION PHCKA [0 PAIBMTHIO
MyTAUHE TFP3F M SF3BF reHoB Hesa-
BHCHMO OT MYTAUHOHHO[O CTATYCa
fGH V TeHOR H 3KCIPECCHH OTASNBHEIX
{GHV reHoB.
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dakropw, acouinioBaHi 3 po3IBUTKOM
MPOrHOCTUHHO HECTIPUATIIMBUX MYyTaLin reHis
TP53i 5F3B1y xBopuX Ha XpoHiYHUK niMmcponenkos
LB. Abpassenne’, H.I. Biroye!, L A. Kpavox?, 2. B. Mapmuna’,

LG Baeian! , A A, Yysman’

'AY « Halor ansHUE Ha YKOBUA QORTD paglaulfinof meguumny HAMM
Yrpalnw., Knlg

HayloHaNEHUE IHC THTYT paky, Kiule

Peatome. Meta gocnimkeHHA — iggHTH]IKaLIA DakTopig, acoli-
HORAHIY 2 HASBHICTIO [IPOTHOCTHUHO HECMPHATAHRMX MYTALil reHiB
TP331 5F3 B 1y xBOpH Ha XpOHITHI B tiMdoneios CXIUT). MyTawi rena
TP53nocnimykeHoy 261 navieHTa 3XJU1, ¥ 244 — B IOETHAHHI 3 BH3HA~
YeHHAM MYTALF TeHa SF3B1 metonoM npamoro JTHK-cexBeHYBAHHA
¥ KOMILTEKCI 3 iHIIEMI (PAKTOPaMId [POrHo3Y (KILHIKO-[EMATONONTHI,
MyTAUiHHHI CTATYC [eHiB Bapiade /KN AiMSHOK BAAIIY NAHINOTE
iMyHornoByTiHiR (/GHV), noniMopdiam redie CD38, perynauil anon-
TO3Y Ta penapadti JTHK). 12 npoaHanizo BaHIX WHHMKIR HA TaCTOTY
MYTAUiA reHie TP53F i SF301 sMIHE MO MYTAUGAHIG eTaTyC fGHV
reHiR i ofiMopdiam =1042522 TP33, [1pu reHoTHMAx Arg/Arg i Arg/Pro
Ta eKCrpecii HemyToRaHIX (UM fGHV reHiB pHaMK pORBHTKY MyTaLlii
TFP531 5F381 OYB NABMINEH T NOPIBHAHO 2 XBOPHMH 2 EKCOPECiEo
MyroBaHux (M) SGHV reHik (BITHOWEHHA waHcir (BLID) 1,182, 95%
JoBipuri iHTepean (1) 1,083—1,290; p=0,003). ¥ nauieHTiR iz M JGH
reHaMy TA 33 TEHOTHITR ATg/ ATgi Arg/Pro pHaHK pOIBHTY MyTaLift nin-
BHILLYBABCAH NP EKCOPECi TeHiR fGHVS- 59, f{GHV3-30Ta f[GHI3-21 no-
DIBHSHO 2 XROPMMI 2eXenpecicio immx M JGH T TexiB(BIL 1,430; 955
AT 1,026—1,993; p=0,001). TTaLGEHTH 2 reHoTHIION Pro/Pro € rpyTioo
PHIMKY 34 POBHTKOM MYTAUiR TP531 SF361 He3aieuHO Bl MyTALIH-
HOIOCTATYCY Taekcnpechi okpest fGH 1 TeHiB. BHBYIEHHA MyTaUIHOMD
crarycy, exenpecii okpeni fGHTTeHIR i renoTiy 2a nomiMopdizMom
rsl (42522 reHa TP33 moce O¥TH BUKOPHCTAHO AK (GaKTop pHIHEY pO3-
BHTKY MyTaLiit TP53i SF3B1 v xeopiix Ha XU

Kmouosi cnosa: XpoHigHHH niMponeiixoz, TPI3, SF3R1, my-
Taulii, req, rTeHOTHII.
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OHKOremaronorms

Factors associated with presence of unfavorable
TP53 and SF3B 7 mutations in chronic lymphocytic
leukemia patients

L.V Abramenkd’, N.1. Bilous', I.A. Kriachok?, Z V. Morting®,

LS. Dyagit, A A. Chumak!

'Sl «National Research Center for Radiation Medfcine
of tha National Acadamy of Medical Sclences of Ukraine ., Kyl

Nafonal Canceor Institute, Kylv

Summary. The aim of the study was to identify factors, associated
with the presence of unfavorable FP33and SF387 mutations in chronic
lvmphocytic leukemia (CLL) patients. TP33 mutations were studied
in 261 CLL patients (together with the study of $F387 mnations
in 244 patients) by direct sequencing and with evaluation of some
others risk factors (baseline characteristics of patients, mutational status
ofimmunoglobulin heavy chain variable region (fGH1) genes, polymor-
phisms of C38 gene, genes of apoptosis regulation and DNA repair
systern). Only mutational staws of fGHVgenesand rsl 042322 TP 3were
associated with an increased incidence of P53 and SF381 muta-
tions. In carriers of Arg/Arg and Arg/Pro genotypes risk of incidence
of TP33and SF381 was increased in UM compared with M JGH genes
(OR 1,182; 95% CI 1,083—1,29%; p=0.,3). In carriers of Arg/Arg and
Are/Pro genotypes and expression of M JGHV genes risk of incidence
of TP53 and SF381 was increased under expression of fGHV4-59,
[GHV3-30 and 1GHV3-27 genes compared with patients expressed
others M fGHV genes (OR=1,430; 95% CI 1,020—1,993; p=0,001).
The Pro/Pro genotype was associated with an increased incidence
of TP33 and SF381 mutations regardless of mutational status and
expression of separate /GHT genes. The study of mutational status,
expression of separate fGHV genes and rs1042522 TP3 2 polymorphism
may be used as a risk factor for incidence of TP53and SF381 muta-
tions in CLL patients.

Key words: chronic lvmphocytic leukemia, TP53, SF381,
mutations, gene, genotype.




