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ITOJIIMOP®I3MMU I'EHIB P53-OITIOCEPEIKOBAHOI'O
AIIOIITO3Y Y XBOPUX HA XPOHIYHY JIIMO®OLINUTAPHY
JEMKEMIIO: OCOBJMUBOCTI PO3IIOALTY 3AJTEXKHO
BIJ PAIIALIIMHOTO YMHHUKA B AHAMHE3I

Meta po6oTu. BcTaHoBUTH 3HaUeHHs noniMopdismie reHiB p53-onocepeakoBaHoro anonto3y (TP53 kofoH 72 Arg/Pro,
p21 kopoH 31 Ser/Arg, MDM2 SNP309) ans BUHUKHEHHSA XpOHiuHOT nimdoumnTapHoi neitkemii (XJ1J1) B oci6, Aki 3a3Ha-
NW BNNUBY 10Hi3ytoyoro BunpomiHioBaHHs (IB) BHacnigok YopHobunbcbkoi katacTpodu.
MeTtoau. BusHayeHHs nonimopdismis p53-onocepefkoBaHOro anonTo3y nposegeHo y 320 xsopux Ha XJ1J1 B-knituH-
HOro noxoaxeHHs: 107 onpomiHeHUx BHACNifoK YopHOOMNbCbKOT KaTacTpotu nauieHTis, 213 xBopux Ha XJ1J1, aki He
Manu B aHamHesi BnnuBy IB, 73 oci6 6e3 HAasABHOCTI OHKONOTYHWUX Ta OHKOreMaToloriYHMX 3aXBOPIOBaHb, AKi NOCT-
paxaanu BHacnigok YopHobunbcbkoi katactpodu, Ta 72 MelwkaHLi M. Knesa 6e3 Bnausy IB B aHamMHe3i. BusHayeH-
HA nonimopci3miB p53-onocepeKOBAHOrO anonTo3y NPOBOAMAN METOAOM NONiMepa3Hoi NaHLIroBoi peakLii 3 Hac-
TYMHO PECTPUKLIE.
Pe3ynbratu. Po3nogin reHotunis y xsopux Ha XJ1J1 He BiApi3HABCA Bif, KOHTPOJIO, 32 BUHATKOM 3MEHLIEHHS Y4aCTOTH
romo3uroT Arg/Arg TP53 cepep, xsopux Ha XJU1 (p = 0,01). Y nopiBHAHHI 3 HeonpoMiHeHUMK xBopumu Ha XJ1J1, y nig-
rpyni XBOpMX, NOCTpaxaanux BHacnigok asapii Ha YAEC, 3HailaeHo 36inblweHHs YacTtoTu nonimoptHoi aneni reHa p21
(p = 0,033), Hacamnepep y KombiHauii 3 anennto Arg (reHotunu Arg/Arg i Arg/Pro) rena TP531i revotunom TT SNP309
reHa MDM2 (p = 0,009).
BucHoBOK. [poBeaeHi nonepeaHi AOCNiAXEHHA CBiAYaTb NPo BiporigHMin BHeCOK nonimopdizmy rs1801270 reHa p21
B natoreHe3 XJ1J1y oci6, siki 3a3Hanu snnuy IB. Bnausy nonimopdismie rs1042522 reHa TP53 1a SNP309 reHa MDM2
Ha pu3nk po3BuTKy XJIJ1 y noctpaxaanux BHacnigok asapii Ha YAEC He BuaBneHo.
KniouoBi cnoBa: xpoHiuHa nimdountapHa neitkemis, p53-onocepefKoBaHuil anonTtos, nonimopdiam, redun TP53, p21,
MDM2, ioHi3yto4e BUNPOMiHIOBaHHS.
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Gene polymorphisms of pS3-mediated apoptosis in chronic lymphocytic
leukemia patients: features of distribution depending on radiation factor
in anamnesis

Objective. To set of p53-mediated apoptosis gene polymorphisms (7P53 codon 72 Arg/Pro, p21 codon 31 Ser/Arg,
MDM2SNP309) for the occurrence of CLL in patients who were exposed to ionizing radiation (IR) from the Chornobyl
accident.

Methods. Polymorphisms of p53-mediated apoptosis were determined in 320 patients with CLL of B-cell origin: 107
irradiated by the Chornobyl accident patients, 213 patients with CLL who had no history of exposure to IR, 73 indi-
viduals without a cancer and hematologic diseases that were affected by the Chornobyl disaster and 72 residents of
Kyiv without affecting by IR in anamnesis. Determination of polymorphisms of p53-mediated apoptosis was per-
formed by polymerase chain reaction followed by restriction.
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Results. The distribution of genotypes in patients with CLL did not differ from controls, except for reduced the fre-
quency of homozygotes Arg/Arg TP53 among patients with CLL (p = 0.01). Compared with non-irradiated CLL
patients in the subgroup of patients affected by the accident, an increase in the frequency of polymorphic alleles of
the gene p271 (p = 0.033) was found, especially in combination with Arg allels (genotypes Arg/Arg and Arg/Pro) of
TP53 gene and genotype TT SNP309 of MDM2 gene (p = 0.009).

Conclusion. Preliminary studies indicated the likely contribution of rs1801270 polymorphism of the gene p21in the
pathogenesis of CLL in patients who had been exposed to IR. The effects of SNPs rs1042522 of 7P53 gene and SNP309
of MDM2 gene on the risk of CLL in the Chornobyl accident sufferers were not revealed.

Key words: chronic lymphocytic leukemia, p53-mediated apoptosis, polymorphism, TP53, p21, MDM2 genes, ionizing

radiation.
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BCTVYII
XpoHiuHa JdiMmdouuTtapHa Jjeikemisa (XJIJI) — Haitmo-
mupeHima ¢gopMa OHKOTeMaTOJIOTIYHUX 3aXBOPIOBAHb
Jopocyioro HaceneHHs Ykpainu. Etiojorisa 3axBopio-
BaHHS ocTaToyHO HeBigoma. TpamuuiiitHo XJIJI BBaxa-
Jlacsl HepajioreHHow ¢dopMolo Jelikemii. IlimcTraBoro
IJISI TAKOTO TBEPIKCHHSI Oy/IM MepeBakHO pe3yJbTaTu
00CTEXXEeHHSI XBOPHUX, SIKi OTpMMYBaJIM paaioTeparen-
TUYHE JIiKyBaHHS, Ta OCi0, 1110 BUKMIW MiCJIs SIAEPHOTO
oombapayBaHHs Xipocimu Ta Haracaki [1—4]. OgHak B
OCTaHHi POKHU BeAYThCSl aKTUBHI AUCKYCil 11040 BILUIUBY
ioHizyroyoro BumnpomiHeHHs (IB) Ha possutox XJIJI.
Tax, nmpotsirom 20—30 poKiB Mic/id OIPOMiHEHHS BUSIB-
JieHo excuec cMmeptHocTi Bim XJIJI cepen xBopux Ha
aHKIiIO3Yylouuii CHOHAWIIT [5] Ta cepen >KiHOK, SIKi OTpU-
MYBaJIM OIIPOMiHEHHS 3 MPUBOAY HE3TOSIKiCHUX TiHEKO-
JIOTIYHUX 3aXBOPIOBaHb [6]. Pe3ybraTu cIijibHOro Ame-
PUKAHCHKO-YKPATHCHKOrO €MiIeMioIOriYHOTO MPOEKTY
Mo AOCTIIXEHHIO JIeMKeMil Ta iHILIMX IeMaTOJOTiYHUX
3aXBOpPIOBaHb Cepel YJYaCHUKIB JIiKBifallii HaciAKiB
aBapii (JIHA) na YopHoowibcekiii AEC, gKi rpyHTY-
10Tbcsl Ha oocTexkeHHi Koroptu 110 000 yuacHukiB JTHA
3 6 perioHiB Ykpainu, nokasauu, 1o XJIJI — HaibiabLI
yacTta (popMa JieiikeMiii cepes 00CTeXXeHOTO KOHTUHTEH-
Ty Ta ii yacToTa IMigBMIIeHa cepen yyacHuKiB JIHA 3 ot-
pPUMaHOI0 103010 onpomiHeHHs noHan 100 m3B [7].
Binomo, 1o BB IB Ha KJIiTMHU peai3yeThesl Tepe-
JIyciM yepe3 aKTHBallilo CUCTeMU p53-orocepeIKoBaHO-
ro arnonTo3y Ta 3yMUHKY KJIITUHHOro 1uukiy. ITosBa yii-
komxkeHb JIHK npu aii IB akTuBye psia KiHa3, S1Ki BUKIW-
KaloTb (docdopuimoBanHs Oinka-aHtaronicra MDM?2,
1o Tmopyiye 3B’a3yBaHHsI MDM?2 3 p53 Ta yOiKBiTUH-
3ajiexkHy Aerpajailito p53, a Takox (ochopuaoBaHHS
Oe3nocepeaHbo Oika pS3. AKTMBOBaHUI p53 BUCTYIIA€e
SIK (paKTOpP TPAHCKPUIILIL IJIs1 Pi3HUX T€HiB i CIPSIMOBYE
KJITUHHI TpoLeCH Y HampsIMKY 3YIUMHKU KJIITMHHOTO
UKy, ado iHayK1ii amonTo3y. Bubip Toro um iHImoro
LIUISIXY PEryJIIOEThCS Pi3HOI0 aKTUBHICTIO p53 3ayieXkHO
Bim ocoGnmBocTeit ioro docdoprnoanHs. Mochopu-

INTRODICTION

Chronic lymphocytic leukemia (CLL) is one of the
most common lymphoid malignancies in the
Ukraine. The etiology of the disease remains so far
elusive. Usually, CLL is considered to be a non-radi-
ogenic form of leukemia. This is based mainly on the
investigation of radiotherapy patients and survivors
of Hiroshima and Nagasaki nuclear bombing [1—4].
But now the influence of ionizing radiation (IR) on
CLL development is under active discussion. An
excess of CLL mortality among ankylosing spon-
dylitis patients who had been treated with X irradia-
tion [5] and among female patients who had been
submitted to radiotherapy for benign gynecologic
disorders [6] was found in 20—30-year after irradia-
tion. The results of the joint USA-Ukrainian epi-
demiological project for Study of Leukemia and
Other Hematological Diseases Among Clean-up
Workers at the Chornobyl Nuclear Power Plant
(NPP) based on the estimation of a cohort of
110,000 clean-up workers of the Chornobyl NPP
accident from 6 regions of Ukraine, have demon-
strated that CLL was the most frequent form of
leukemia among observed persons and revealed
increased frequency of CLL among clean-up work-
ers whose estimated dose exceeded 100 mSv [7].

It is known, that effects of IR on cells is realized
in activation of the p53-dependent apoptosis and
cell arrest. IR as a DNA damaging agent induces
a range of DNA lesions, and their appearance
induces activation of several kinases and phospho-
rilation of different proteins, first of all, MDM
and p53. Phosphorilated MDM?2 has reduced
ability to the binding with the p53 that impairs
ubiquitin-dependent degradation and stabiliza-
tion of p53 protein. Activated phosphorilated p53
is transcription factor for several genes involved in
cell arrest and apoptosis. The choice between cell
arrest or apoptosis is regulated by transcription
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JIIOBaHHS P53 y AUTSTHIL 3AJIMIIKY CEpUHY- 15 TPU3BOIUTH
JIO 3yITMHKU KJIITUHHOIO HUKITY (p53 aKTUBYE €KCIPECito
6inka p21 — iHTIOiTOpa KOMIUIEKCIB IIMKITIH—IIUKJTiH-3a~
JIeXKHI KiHa3M), a 1ogaTkoBe (pocoprIIoBaHHS 3A/IUILIKY
cepuHy-46 TpU3BOAUTH A0 Oii p53 gK hakTOpa TpaH-
CKpMIILil MpoanonTuyHux reHiB (pS3AIPI) [8]. IIpoTs-
roM 3YMNWHKM KIJITUMHHOIO LIMKJIy BinOyBa€eThCs pemna-
pallisg TeHeTUYHUX MOIIKOMKEeHb. SIKIIO YIIKOMKEHHS
JHK mBuako pemnapytotbcs, KiHazu ATM nepexonsiTs B
HeaKTUBHY (OpMy, aKTUBOBaHUM P53 K (akTop TpaH-
CKPWIIIIi MiIBUIIYE aKTUBHICTb TeHy M DM 2, BHACITIZOK
4oro BinOyBaeThbcs nerpaaailis pS3. AKIo yIIKomKeHHs
JAHK He penapyloTbcsl MPOTITOM BiIHOCHO TPUBAJIOTrO
yacy, TO 30epiraeTbCsl BUCOKOIO KiHa3Ha aKTUBHiCTb
ATM Ta crnopimnHeHUX KiHa3, I BIUTMBOM P53 mimBu-
LIyeTbCs TpaHcKpuIilis 6inka pS3DINPI1, HakonmuyeHHS
SIKOTO B KJIITUHi 3yMOBJIIOE 10JaTKOBE (hoCchOpUITIOBAH-
Hs p53 3 iHAYKIIi€I0 pO3BUTKY allONTO3Y Ta eJliMiHallil re-
HETUYHO YIIKOKEHUX KIIITUH [9].

3Baxarouyd Ha LEHTpajJibHY pojb reHa TP53 y K-
TMHHI# BigmoBiai Ha gito 1B, HaMu BUCIOBIIEHO MPUITY-
ILIEHHS, 110 HAsIBHICTh AESIKUX (DYHKIIOHAIBHO 3HAUY-
VX TOJiMOP(MHMX BapiaHTIB TeHIB pS3-oImocepeaKoBa-
Horo arnonTosy (TP53, p21 ta MDM?2) moxe BIJIMBAaTH
Ha YyTJMBICTh KJIiTUH 10 nii IB ta po3sutok XJIJI Ha Tii
panialiifHOTroO BILIUBY.

META

ToMy MeTOI0 JaHOTO TOCTiKeHHS 0yJ10 BCTAHOBUTH 3HA-
yeHHs mnojaiMopdi3zMiB reHiB pS53-omocepenKoBaHOTO
artorrrosy (7P53 xonoH 72 Arg/Pro, p21 xomon 31 Ser/Arg,
MDM2SNP309) nnst BunukHeHHs XJ1JI y oci, siKi 3a3Ha-
Ji BruiBy 1B BHacimok YopHOOUIBECEKOT KaTacTpodH.

MATEPIAJI Il METOINM

Buznauenns mnoniMop@i3miB p53-omocepeakoBaHOTO
anornro3y nposeaeHo y 320 xBopux Ha XJIJI B-kaiTuH-
HOTrO IOXOMXeHHs: 244 JonoBikiB (76,3%) i 76 XiHOK
(23,8%) BikoM Big 29 mo 86 pokiB HA MOMEHT JiarHO3y
(cepenHniit Bik 57,59 * 0,53 poky, MeniaHa 58 poKiB).
Hiarno3 XJIJI BcTaHOBJIOBaJIM HA OCHOBI KJTiHiKO-TreMa-
TOJIOTIYHUX KPUTEPIiB Ta iMyHO(DEHOTUITYBaHHS JiM(pO-
LIUTIB TeprPEpUIHOI KPOBi — BUSBIIEHHST TUTTOBOTO (be-
Hotuny CD5+CD20+CD23+HLA-DR+CD22"°". Cra-
JIiI0 3aXBOPIOBaHHS BU3HAuvaJM 3a Kjaacudikauisgmu Rai
K.R. etal. [10, 11] Ta Binet J.L. et al. [12].

OcHosny rpymy (rpyma I) ctanosuau 107 ompomiHe-
HUX BHaACTigoK YopHOOMILCHKOI KaTacTpou TMAalli€HTIB
(96 vonosikiB i 11 xxiHOK, cepenHiii Bik 57,71 + 0,87 po-
Ky, MeaiaHa 57 pokiB). Cepen HuUX 7 eBaKyilOBaHMX 3
M. [Ipun’sare, 16 MeIKaHIIB KOHTPOJIbOBAHUX TEPUTO-

activity of p53 that depends on the number of
phosphorilated amino acid sites in p53 molecule.
Serine-15 phosphorilated p53 activates expression
of p21 protein, small inhibitor of cyclin—cyclin-
dependent kinase complexes, that leads to cell
arrest. Serine-15 and serine-46 phosphorilated
p53 activates expression of pro-apoptotic genes
(p53AIPI) [8]. DNA repair occurs during cell
arrest. If DNA repairs quickly, ataxia-teleangiec-
tasia (ATM) kinase inactivates, and p53 protein as
transcription factor increases activity of MDM?2
gene, which acts as inhititory protein for p53 and
aclerelates its degradation. If DNA damade does
not repaired during relatively long time, ATM and
relative kinases conserve their high activity, p53
protein is phosphorilated under action of
p5S3DINPI and increases expression of pro-apop-
totic genes. This process promotes elimination of
cells with genetic lesions [9].

Bearing in mind the for central role of 7P53 gene
in cellular response to IR, we put forward an
assumption that some functional polymorphic
variants of p53-dependent apoptosis pathway
genes (TP53, p21, and MDM?2) may influence on
cell susceptibility to IR and CLL development
under IR effects.

OBJECTIVE

Thus, the aim of the paper was to study significance
of genes’ polymorphisms involved in p53-dependent
apoptosis pathway (7P53 codon 72 Arg/Pro, p21
codon 31 Ser/Arg, MDM2 SNP309) for CLL devel-
opment in sufferers of Chornobyl NPP accident.

MATERIALS AND METHODS

The polymorphisms of p53-dependent apoptosis
pathway genes were studied in 320 CLL patients:
242 males (76.3 %) and 76 females (23.8 %) at
the age of 29—86 years (mean age 57.59 £ 0.53
years, median age 58 years). CLL was diagnosed
on the basis of clinical history, lymphocyte mor-
phology, and immunophenotypic criteria (detec-
tion of typical phenotype CD5+CD20+CD23+
HLA-DR+CD22"v). The stage of the disease
was assessed by Binet or Rai classification
[10—12].

The main group (group I) consisted of 107 IR-
exposed CLL patients (96 males and 11 females;
mean age 57.7 = 0.87 years, median age of 57
years). It included 7 evacuees from Prypiyat, 16
inhabitants of radionuclide-contaminated areas,
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piii, 3a0pynHeHUX pamioHykKiIigaMu, 84 ydyacHuku JIHA
Ha YAEC, cepen skux 72 6panu yuacts BJIHA B 1986 p.,
5—81987p.i7 — B 1988-1989 pp. Jlo3u onipoMiHEHHSI 3a
JaHUMU o(iLIiFHMIX TOKYMEHTIB OyJI1 BigoMi y 39 XBopux
Ha XJIJI oCHOBHOI I'pyny i CTAHOBWIM B CEPETHBOMY JIISI
yuacHukiB JIHA 1986 p. (n = 22) 31,76%7,23 ¢3B; y4ac-
nukiB JIHA 1987 p. (n = 3) — 7,57 £ 2,22 ¢3B; y4acCHUKIB
JIHA 1988—1989 pp. (n = 4) — 4,34 £ 0,51 c3B; Mel-
KaHIIiB pamialliifHo 3a0pyJIHEHUX TepuTopiii (n = 6) —
1,13%0,26 ¢3B i eBakyiioBanux (n = 4) — 4,76%0,35 c3B.

XBopi Ha XJIJI (n = 213), g9xi He Manu B aHaAMHe3i
BBy IB, ctanoBunu rpymny mnopiBHsHHS (rpyma II).
Ho 1 ckimany Bxomwio 148 4vomnosikiB (69,5%) ta 65
XKiHOK (30,5%), cepenHiii Bik 57,52 + 0,65 poky, MeniaHa
58 pokiB.

XBOpi OCHOBHOI I'PYIM Ta TPYIU MOPiBHSIHHS CITiBIIa-
Janu 3a BikoM (p = 0,956) Ta cTamiero Ha MOMEHT BCTa-
HOBJIeHHS AiarHo3y (p = 0,169 npu mopiBHsIHHI 3a Rai,
ta p = 0,390 — 3a Binet kiacudikarii€ro).

KonTtponbsHa rpyna (rpyna I11) cknamanacsk 3 73 ocib 6e3
HasIBHOCTiI OHKOJIOTIYHMX Ta OHKOT€MaTOJIOTiYHUX 3aXBO-
pIOBaHb, SKi MOCTpaxKaaM BHACHAiIOK HYOpHOOUIbCHKOI
Karactpodu (migrpyma I1la) ta 72 memxkanuiB M.Kuena
6e3 BrumBy IB B anamuesi (migrpymna 1116). Pamianifinmit
aHaMHe3 0cib KoHTposibHOI minrpynu [11a 6yB HacTymHUM:
62 yuacHuku JIHA, 8 oci6, sIKi mepeHecu rocTpy IpomMe-
HeBy XBopoOy, 3 eBakyitoBanux 3 M. [Ipur’are. [o3m om-
poMiHeHHs1 Oyv Binomi y 46 yaacHukiB JIHA, BoHUM KoJu-
Bayich y Mexxax Bin 0,1 1o 95 ¢3B i criiBmamaiu B cepeaHb-
oMy (24,08+3,43 ¢3B) 3 g03aMM, OTPUMAHUMU XBOPUMU
Ha XJIJI yaacaukamu JIHA ocHoBHoi Tpyrmm (p > 0,05).

BusHaueHnHs mnonimopdizMiB p53-omocepeaKoBaHOTO
aronTo3y MPOBOAWINA METOAOM IMOJIiMEPa3HOI JJaHIIIOTO-
BOI1 peakilii 3 HACTYIMHOIO PECTPUKILIEIO.

IIpoBoauiioch BU3HAUEHHSI HACTYNHUX MOJIMOpP-
i3MmiB:
> 151042522 rena TP53, 1110 10Ka/li30BaHUI Y KOJOHI 72
(nyxieotnaHa 3amiHa G>C) i MPU3BOANUTH A0 HASIBHOCTI
y CKJIai MOJIEKYJIU a00 3a/lMIIKY apTiHiHy (pS3Arg, re-
Hotun CGC), a6o mponainy (p53Pro; renorun CCC).
BcraHnoBneHo, mo Hocii aneni G (p53Arg) maloTh Oilb-
1LY YYTJMBICTb J0 Aii MPO-amoNTOTUYHUX CTUMYJIIB, TOMI
sIK HociiicTBo reHotuny Pro/Pro cripusie excmpecii me-
peBaxKHO TeHiB 3YIMMHKU KJIITUHHOTO LUKy [13];
> 152279744 rena MDM2, 110 po3TallOBaHUI B AiISIHLII
P2 npomoTopa i mposIBJISIETbCS SIK HYKJIEOTUAHA 3aMiHa
G>T. BinomMo, 1m0 B ipucyTHOCTI anesti G I IBUIIYEThCS
ekcrpecis 6inka MDM?2, 1110 MpuU3BOAUTH 10 3HMXKEHHS
MPOATIONTOTUYHHUX BIACTUBOCTEH KIITUH [14];
> 151801270 y 31-My KomoHi reHa p21, iK1t NpU3BOAUTh
JIO0 3aMiHM LIMTO3UHY Ha aleHiH y HYKJEOTUIHINA TOCIi-

and 84 clean-up workers. Among clean-up work-
ers, 72 were clean-up workers of 1986 (estimated
doses were available for 22 persons, mean dose
31.76 = 7.23 ¢Sv), 5 were clean-up workers of 1987
(estimated doses were available for 3 patients,
mean dose 7.57 = 2.22 cSv), and 7 were clean-up
workers of 1988—1989 (estimated doses were avail-
able for 4 patients, mean dose 4.34 = 0.51 cSv).
There were 4 evacuees from Prypiyat (mean dose
4.76 £ 0.35 cSv) among the study subjects.

The comparison group (group II) included 213
CLL patients not exposed to impact of IR: 148
males (69.5 %) and 65 females (30,5 %) with a
mean age 57.52 £ 0.65 years, median age of 58
years.

Patients of the two groups were comparable by
age (p = 0.956) and stage at diagnosis (p = 0.169
according Rai classification, and p = 0.390
according Binet classification).

The control group (group I1I) consisted of 145
patients without oncological and oncohemato-
logical diseases: 73 sufferers of Chornobyl NPP
accident (subgroup IIla) and 72 IR non-
exposed inhabitants of Kyiv (subgroup IIIb).
Subgroup Illa included 62 clean-up workers, 8
acute radiation syndrome convalescents, and 3
evacuees from Prypiyat. Estimated doses were
available for 46 clean-up workers (0.1-95 cSy,
mean dose 24.08 £ 3.43 cSv), that was compara-
ble with doses of clean-up workers from group I
(p > 0.05).

Genes’ polymorphisms of p53-dependent apopto-
sis pathway were asayed using the polymerase chain
reaction-restriction fragment length polymorphism.

Polymorphisms that were determined inclu-
ded:
> a single nucleotide polymorphism (SNP)
rs1042522 in codon 72 of TP53 gene (G>C)
encoding either arginine (p53Arg, genotype
CGQOC) or proline (p53Pro, genotype CCC). The
Arg variant is more effective at inducing apoptosis
than the Pro, while the Pro/Pro genotype was
associated with an increased expresison of cell
arrest genes [13];
> 152279744 in P2 promotor of MDM?2 gene and
evident as a nucleotide exchange (G>T). It was
shown that the G allele was associated with high
expression of MDM2 protein and impaired apop-
tosis induction [14];
> 151801270 in codon 31 of p21 gene (leads to
C>A exchange) encoding either serine or argi-
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JIOBHOCTI, a y ckjai 6ijika — 10 aMiHOKHCJIOTHOI 3aMiHU
cepuHy Ha apriHiH (Ser>Arg). ITonximMopdizm rs1801270
BIIMBAaE Ha e(EKTUBHICTh TpaHCKPUIIIii Oinka p21 —
eKCITpecist HIbK4a 3a yMOB HociiicTBa Ser anedi [15].

OTpuMaHi pe3yiabraTi 00pOoOJISIM 3a JOITOMOTOI0 Me-
TOJiIB BapiallifHOT CTATUCTUKMU.

PE3VIJIBTATU

Posnopin reHorunis 1s1042522 rena TP53, 152279744 rena
MDM2 Ta rs1801270 rena p21 B ycix rpynax 00CTeXXeHUX
ocib mmiaImopsmKoByBaBcd 3akKoHy Xapmi-Baiin6epra. Ot-
pUMaHi 1aHi B KOHTPOJILHIM IpyTi CHiBIagaIn 3 pe3yibra-
TaMM 0OCTEXEHHS iHIIMX IPyI KaBKasoimis [13—15].

Ho3u onpomiHeHHs, s1Ki oTpuMaiu xBopi Ha XJIJI oc-
HOBHOI I'pyNU, HEe PO3PIi3HSUIMCH Y HOCIIB Pi3HUX ITeHO-
TUIIIB TeHiB p53-omocepeaIKoBaHOIO aronTo3y (aHali3
TMPOBOIMBCS OKPEMO 3a KaTETropisiMU XBOPUX: MEIIIKAHII
KOHTPOJbOBAaHUX TepUTOPii, yuacHuku JIHA, eBakyiio-
BaHi).

Po3bixxHoCTell B po3Moaijli OKpeMUX TeHOTHUIIIB MixX
xBopuMM Ha XJIJI Ta KOHTpoJeM He BUSBIEHO (Tab.1),
3a BUHSATKOM 3MEHIIIEHHSI YaCTOTH TOMO3UTOT Arg/Arg
TP53 cepen xBopux Ha XJIJI (p = 0,01). Lle crocyBanoch
HacaMmmnepen xBopux ocHoBHOI rpynu (p = 0,073 npu
MOPiBHSHHI 3 BiIMOBIAHUM KOHTpoJieM). BpaxoBytoun,
110 3a TeHOTUIY Arg/Arg 30aTHICTh KIIITUH OO0 PO3BUTKY
anonTo3y BUIA, HiX 3a HAsSBHOCTI iHIIMX T€HOTMUIIIB
rs1042522 rena TP53, ui pmaHi mpeOyBaloTb y Bill-
MOBIAHOCTI 3 KOHIemiieo maroreHesy XJIJI, B sKiit
3HAUYHA yBara MPUIUISIETbCS 3HUXKEHHIO YYTJIMBOCTI
JIEMKEeMIYHUX KJIITUH A0 Aii NpOo-amonNTOTUYHUX CTU-
myimiB [16].

B ocHOBHIll rpymi xBopuX, sIKi 3a3Haau BIuiuBy IB
BHacinok aBapii Ha YAEC, Oyna BABivi MmigBuUILIEHA Yac-
TOTa MOJiMOP(HOI ayiesli reHa p2/ TOPIBHSIHO 3 HEOII-
pomiHeHumu xBopumu Ha XJIJI. Po30ixkHOCTI MiX Tpy-
namMu O0ynu BiporimHi: p = 0,033 npu mopiBHSIHHI HOCIiB
noyimMopdHoi anesi (reHoTurm Arg/Ser+Arg/Arg) mpo-
T reHotuIty Ser/Ser. BomHouac po30ixKHOCTI MOpPiBHSI-
HO 3 OITPOMiHEHUM KOHTPOJIEeM He Ha0yJIu CTaTUCTUYHOI
3HauymocTi (p = 0,161). IHIMX po30iXHOCTE B pO3-
noaili reHOTUNiB MixK xBopuMu Ha XJIJI 3ajexHo Bia
BBy IB He BUsIBIIEHO.

CyMicHMIT aHaJli3 BCiX TpboxX mojiiMopdizmiB p53-
OIMOCEPEIKOBAHOTO aronTo3y OyB mpoBeAeHU y 271
xBoporo Ha XJIJI (ta6a.2). B ocHOBHili rpyni BUsiBJe-
HO 30iIbIIIEHHS YacTOTH rarmtotuny Arg/Pro rs1042522
reHa 7TP53/TT, SNP309 renma MDM2/Arg/Ser,
rs1801270 rena p21 (4,8% B OCHOBHIll Tpymi MpoTH
0,6% B rpymi nopiBHsHHS; p = 0,022), a TAKOX 4acTO-
T reHoTuny Arg/Ser reHa p2l B KoMOiHallii 3 ajeJlTio

nine (Ser>Arg) was recently shown to be func-
tionally relevant for p21 protien transcription
(decreased expression in carriers of Ser allele)
[15].

Statistics were performed using the SPSS 16.0
software package (SPSS, Chicago, IL).

RESULTS

Genotype frequencies in all groups did not differ
significantly from those predicted by Hardy-
Weinberg equilibrium. These rates are comparable
to those found in other Caucasian populations
[13—15].

In IR-exposed CLL patients of the main group,
doses of irradiation did not differ for carriers of dif-
ferent genotypes of p53-dependent pathway (analy-
sis was performed for different categories of patients
separately: inhabitants of radionuclide-contaminat-
ed areas, clean-up workers, and evacuees).

We did not find any difference in the distribution
of certain genotypes between CLL patients and
controls, except for the a decreased frequency of the
common homozygous Arg/Arg TP53 genotype in
CLL patients compared with controls (p = 0.01)
(Table 1). This applies primarily to the CLL patients
of the main group (p = 0.073 in comparison with
IR-exposed controls). Given that Arg/Arg genotype
is more effective at inducing apoptosis comparing
with the others rs1042522 TP53 genotypes, these
data are in agreement with the concept of CLL
pathogenesis, where attention is paid to an impaired
cell sensitivity to apoptotic stimuli [16].

In the main group of IR-exposed CLL patients,
the frequency of p21 gene polymorphic allele was
doubled vs. IR non-exposed CLL patients. Diffe-
rences between two groups of CLL patients were
significant in comparison Ser/Ser genotype Vvs.
Arg/Ser+Arg/Arg genotypes (p = 0.033), but dif-
ferences between IR-exposed CLL patients and
IR-exposed controls did not reach significance
(p =0.161). We did not find any others differences
in the distribution of studied polymorphisms
between CLL patients depending on IR exposure.

Joined analysis of all studied polymorphisms of
p53-depended apoptosis was performed in 272
CLL patients (Table 2). The increased frequency
of haplotype Arg/Pro rs1042522 of TP53/TT,
SNP309 of MDM2/Arg/Ser, rs1801270 p21 was
found (4.8 % and 0.6 % in both groups corre-
spondingly; p = 0.022) as well as increased fre-
quency of Arg/Ser p21 genotype in combination
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Ta6auusa 1

Po3nopin renotunie rs1042522 reHa TP53, rs2279744 reHa MDM2 1a rs1801270 reHa p21 cepep, 06CTeKeHUX

xBopux Ha XJIJ1 Ta B KoHTpoOni
Table 1

The distribution of rs1042522 TP53, rs2279744 MDM2, and rs1801270 p21 genotypes among CLL patients

and the controls

F'pynu oGcTexeHux ocid

KinbkicTb 06cTexeHux (%) 3 reHoTMNamu reHis P

3a nonimopdismamu, Lo AOCAIAKYBANUCH

Groups of observed patients

Number of persons ( %) with genotypes of

Tenotunu rena TP53 / TP53 gene

Arg/Arg Arg/Pro Pro/Pro
xBopi Ha XJ11 / all CLL patients, n = 294 145 (49,3) 117 (39,8) 32(10,9) 0,07
rpyna Il / group lll, n = 145 87 (60,0) 49 (33,8) 9(6,2)
rpyna | / group |, n = 107 50 (46,7) 47 (43,9) 10 (9,3) 0,212
nigrpyna llla / subgroup llla, n =73 44 (60,3) 24 (32,9) 5(6,8)
rpyna Il / group Il, n = 187 95 (50,8) 70 (37,4) 22 (11,8) 0,243
nigrpyna I116 / subgroup lllb, n = 72 43 (59,7) 25 (34,7) 4(5,9)

renHornnn rena MDM2 / MDM2 gene
T TG GG
xsopi Ha XJ11 / all CLL patients, n = 303 145 (47,9) 129 (42,6) 29 (9,6) 0,624
rpyna Il / group lll, n = 145 62 (42,7) 66 (45,1) 17 (12,2)
rpyna | / group I, n =107 47 (43,9) 48 (44,9) 12 (11,2) 0,976
nigrpyna llla / subgroup llla, n = 73 32 (43,8) 32 (43,8) 9(12,4)
rpyna Il / group Il, n = 196 98 (50,0) 81 (41,3) 17 (8,7) 0,440
nigrpyna 1116 / subgroup lllb, n = 72 30 (41,7) 34 (47,2) 8(11,1)
lenotnnu rena p21 / p21 gene

Ser/Ser Arg/Ser Arg/Arg
xBopi Ha XJ11, n = 287 241 (84,0) 44 (15,3) 2(0,7) 0,543
rpyna lll / group lll, n = 144 126 (87,5) 18 (12,5) 0
rpyna | / group I, n = 104 81 (77,9) 22 (21,2) 1(1,0) 0,271
nigrpyna llla / subgroup llla, n = 72 62 (86,1) 10 (13,9) 0
rpyna Il / group I, n = 183 160 (87,4) 22 (12,0) 1(0,5) 1,0
nigrpyna 1116 / subgroup lllb, n = 72 64 (88,9) 8(11,1) 0

Arg (renotunu Arg/Arg i Arg/Pro) rena TP53 i reHoTu-
nom TT rena MDM?2 (9,6% Ta 2,4%, BinnoBigHoO; p =
0,009).

BpaxoByroun BIUIMB BKa3aHUX MoJiMopdi3MiB Ha
(yHKIIII0 BiTMOBiAHMX OiNIKiB, MOXHA MPUITYCTUTH, 1110
3a ramoruny Arg/Pro TP53/TT MDM2/Arg/Ser p21
HETraTUBHUI BIUIMB OinKka-aHTaroHicra MDM?2 Ha 06inok
p53 € miHiManbHuM (ekcrpecis MDM?2 HaiiBuina 3a
yMoB G ajefii), omHaK 3yMMHKa KJIITUHHOTO LUKy MO-
>Ke OyTM mopylleHa BHACIIIOK 3HUXKEHHS €KCIpecii re-
Ha p21y HociiB Ser aneni. Lle, B cBOIo uepry, Moxe Ipu3-
BOIUTHU J0 HeaJdeKBaTHOI penapallii momkokeHb JJTHK
npu aii IB.

BHUCHOBOK

IIpoBeneHi momepeaHi MOCHIAXEHHS CBig4yaTh IIPO
BiporigHuit BHecoK nojiiMmopdizmy rs1801270 rena p21 B
natoreHe3 XJIJI y oci0, ski 3a3Hanu BBy 1B. BBy
nosiimopdizmiB 1s1042522 rena TP53 ta SNP309 rena

with Arg allele (Arg/Arg+Arg/Pro genotypes) of
TP53and TT of MDM?2 genotype (9.6 % and 2.4 %
respectively; p = 0.009).

Taking into account functional relevance of stud-
ied polymorphisms for apoptosis induction, it can
be assumed that the negative influence of MDM?2
protein on p53 protein is minimal in carriers of hap-
lotype Arg/Pro TP53/TT MDM2/Arg/Ser p21 (due
to the highest expression of MDM?2 in carriers of G
allele), but cell cycle arrest may be compromised
due to decreased expression of p21 in carriers of
Ser allele. It may be reason for uncorrected DNA
repair under IR action.

CONCLUSION

These preliminary findings suggest to possible
impact of rs1801270 p21 polymorphism in patho-
genesis of CLL in IR-exposed persons. The impact
of rs1042522 TP53 and SNP309 MDM?2 in CLL
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Ta6auuysa 2

Po3nogin rannotunie reHiB p53-onocepesKoBaHoro anonto3sy y xsopux Ha XJJ1

Table 2

The distribution of haplotypes of p53-dependent apoptosis pathway genes among CLL patients

FeHotunn SNP309 Kinbkictb o6cTexeHux (%) Kinbkictb o6cTexeHux (%)

reHa MDM2 3 reHotunamu rs1801270 rena p21 3 reHotunamu rs1801270 rena p21

SNP309 of Number of persons ( %) Number of persons ( %)

MDM2 genotypes with rs1801270 of p21 genotypes in with rs1801270 of p21 genotypes in

ocHoBHa rpyna / group | rpyna nopieHsiHHS / group Il
Ser/Ser Arg/Ser Arg/Arg Ser/Ser Arg/Ser Arg/Arg

Terotnn Arg/Arg rs 1042522 rena TP53 // Arg/Arg rs 1042522 TP53 genotype

T 17 (16,3) 5(4,8) 0 38 (22,8) 3(1,8) 0

TG 16 (15,4) 5(4,8) 1(1,0) 31 (18,5) 7(4,2) 0

GG 3(2,9) 0 0 5(3,0) 1(0,6) 0
Ternotun Arg/Pro rs 1042522 rena TP53 // Arg/Pro rs1042522 TP53 genotype

T 15 (14,4) 5(4,8) 0 32(19,2) 1(0,6) 0

TG 16 (15,4) 5(4,8) 0 17 (10,2) 5(3,0) 0

GG 5(4,8) 1(1,0) 0 4(2,4) 1(0,6) 0
Texwotun Pro/Pro rs1042522 rena TP53 // Pro/Pro rs1042522 TP53 genotype

T 4(3,8) 0 0 11 (6,6) 0 0

TG 4(3,8) 0 0 6 (3,6) 0 1(0,6)

GG 1(1,0) 1(1,0) 0 3(1,8) 1(0,6) 0

3aranowm / total 104 (100) 167 (100)

MDM2 Ha pusuk po3Butky XJIJI y mocTpaxmanmx
BHacigok aBapii Ha YAEC He BusBiIeHO.
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