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ASSOCIATION OF VARIABILITY OF LSPI GENE
IN PATIENTS WITH BREAST CANCER FROM POPULATIONS
OF KAZAKHSTAN

Abstract. Analysisof association of LSPI gene variable regions (rs3817198, rs909116) with the risk of breast
cancer was carried out by case-control method among women from Kazakh and Russian ethnic groups of
Kazakhstan. Statistically significant differences in allele frequency (p = 0.001) and genotypes distribution (p =
0.007) of 1s909116 locus were revealed in the Kazakh ethnic group. However, association of thisvariable region with
breast cancer was not found in the Russian ethnic group. Analysis of rs3817198 in Kazakh and Russian ethnic
groups showed no associations with breast cancer.
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AcconnAnust BAPUABEJIbBHOCTU B I'EHE LSPI
YITAIUMEHTOB C IUAI'HO30OMPAK MOJIOYHOU KEJIE3bI
B ITOITYJISIUAX KASAXCTAHA

AnHoTammst. MeToaoM Ciy4aii-KOHTPOIIb IPOBEACH ACCOIMATHBHBIN AHANM3ABYX BapHAOCIBHBIX YUACTKOB
reHa LSPI(rs3817198, 1s909116) ¢ puckom pazputust PMXK B ka3aXCKOH H PyCCKOH 3THHYECKHX IPYNIAX JKCHIHH
Kaszaxcrana. BbpLBICHBI CTATHCTHYCCKH 3HAYUMBICPA3IHYIAB 4YacToTax amienc (p=0.001) m pacnpeacncHuu
reaotunos (p=0.007) BapmaderpHOTO y4acTka 1s909116rena LSP/B ka3axckoit STHHUCCKOU rpymme. B pycckoi
STHHYECKOH TIpyIme acCOLMALysi JAHHOTO y4yacTka ¢ puckoM passuruss PMIXK He oOHapyxkeHa. MccnenosaHume
BapuadepHOTO yuacTka 1$3817198rena LSP/xak B Ka3aXCKOM, TAK U B PYCCKOH ITHHYCCKUX TPYNIAX HE BBIIBHIIO
acconuanui ¢ puckom passuta PMIK.

Kinouesbie ciioBa: rex LSP1; BapuaOeIbHbIH Y4aCTOK; PaK MOJOYHOH JKEIe3bL; TOILY JILHS.
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Beenenne

Pak momounoi sxenessr (PMJK) pasBuBacTCs Kak pe3yibTar MHOKECTBEHHBIX MOJICKYIISIPHBIX
MPOLICCCOB, OOYCIOBACHHBIX ICHETHYCCKH WiH snureHeTndecku [1]. TIockompKy €CTh MpeanonoKeHHe,
YTO BAXKHYIO POJIb B PA3BHTHH paka MOTYT HUIPaTh TC€HBI C HU3KOH U CPeIHCH NMEHETPAHTHOCTBIO, AJIA
BBISBJICHHS HACITCACTBCHHBIX (haKTOPOB, CBA3AHHBIX ¢ pUCKoM passutust PMIK, HeoOxoammo mposeacHIe
ACCOLMATHBHBIX UCCICAOBAHMH Ha MOMYIAIHOHHOM YPOBHE[2].

I'en LSPI (lymphocyte-specificprotein 1) pacmomosxkes B11-xpoMocoMe ¥ KOAUPYET BHYTPHUKICTOU-
HbIH F-akTrH-CBsI3bIBAIOIINE OCIIOK, KOTOPHIH BhIpadaThiBacTCs B auMdorurax, HeuTpoduiax, Mmakpoda-
rax W SHAOTCJHHM, W MOXET OKAa3blBaTh PETYIMPYIOLIEC ACHCTBHE HA IOABIDKHOCTh HEHTPO(UIOB,
AJre3HI0 K CTPYKTYPHBIM Oekam GHOpHHOreHa U TPAHCIHAOTCIHATIBHYIO MUTPALIHIO, a TAK)KE OKa3bIBACT
BIMSHAC HA HEKOTOPBIC IIPOIECCHI, CBA3AHHBIC C PA3BUTHEM M HHBOJIONUECH MOJOYHOH JKENE3BI
[3.4,5] Hapymenwne perymspm resa LSP ] MokeT BAMATh Ha BocrpuuMunBocTh K PMXK [6,7].

HccnenoBanus, MPOBEICHHBIC B PA3THYHBIX MHPOBBIX MOMYJIILUAX, TOKA3ATIH,UYTO HOIUMOP(hH3MEI
rs3817198urs909116rena LSP/ ¢ BBICOKOH IOCTOBEPHOCTHIO MOTYT OBITH ACCOLMMPOBAHBI C PHUCKOM
pazeutas PMK. Briepsrie 0 Bo3moxuOM ponu nommmopdusma rs3817198rerna LSP 1 B mpeapacmionoKeH-
Hoct K PMJK Ha ocHoBe GWAS v maruieHTOK ¢BpONCHCKOro MPOUCXOKACHU ObUTo coodmmeHo Eastonu
coast. B 2007 r. [8]. B cBoto ouepeas, nomumopduzm rs909116,m0 ceeaeumsiv Wang u coaBT., CBI3aH C
M3MCHEHHEM PUCKa Y Hocutese myTtaumii B renax BRCAI u BRCA2 [9].

JaHHBIC, TMOAYYCHHBIC Ui APYTHUX MOMYJSALHH, MOTYT OBITh HEAKTYAJIbHBIMH JJISI TOITYJISILIHIH,
npokusaroniux B KazaxcraHe B CBsI3M ¢ 3THHYCCKUMH OCOOCHHOCTsAMM.Llenmpro Halero ucciaeaoBaHus
OBLJIO BBISBICHHE HAIHYMS BO3MOXHBIX accouuaryii nmomumopdusmos rs3817198urs909116rena LSP/ ¢
puckom PMXK B aByx ocHOBHBIX momy isiumsix KazaxcraHa — ka3axckoi v pyCCKOH.

Martepuanbl H METOABI

Obvexm uccnedosanus

B xauecTBe 00BEKTa MCHONB30BAaHBI 0OpasIsl BEHO3HOU kpoBH 628 marmmeHTok Kazaxcxoro HUU
OHKOJIOTHH W PaJHOIOrHH I'. AJIMarel u AJIMATHHCKOTO OHKOJIOTHYCCKOTO JUCIAHCCPA € KIMHHYCCKH
noaTeep:kAcHHBIM auarHozoM PMIK, a taxke 670 mpakTHUECKH 3I0POBBIX JKCHIIHH-JOHOPOB, HE
MMEBIINX OHKOJIOTHUCCKUX 3a00JICBAHUN B CEMCHHOM aHAMHE3C B KAYCCTBE KOHTPOJIBHOW TPYTIIEL
OO6pasupl KOHTPONBHOM rpynmel codpansl B [opoackom neHtpe kposu r. Ammarsl. [IpexsaputensHO
OBLIO MOIYICHO MACHBMEHHOE COTTIACHCTIAIMCHTOK U JOHOPOB.

Buioenenue JJHK

Boigenenne renomuoit JIHK u3 ne#ikoruToB kpoBr MPOBOIMIN € HCIOIb30BaHHeM Habopa QIAamp
DNA BloodMiniKit (QIAGEN, CIIIA) B cOOTBETCTBHH C PSKOMEHIYEMBIM IPOTOKOJIOM.

T'enomunuposanue yvacmros cena LSP 1

OmnpeneneHue OAHOHYKICOTHIHBIX 3aMCH B yUacTKax reHa LSP/ mpoBOJWIN ¢ MOMOIIBIO aHAIH3A
nouMOpPhU3MOB JUTHH PECTPUKLMOHHBIX (parMeHTOB (IAP®). Hcnonp3oBanHbIC
OJMTOHYK/ICOTHAHBICTIPAMEPEl M JHAOHYKJICA3bl PECTPUKLMH NPHBSACHH B Tabmumax | w
2. Avmndukanuonsas cmecs 1 [P anamuza ¢ Taq-nmomumepasoit copeprkana 60 MmMTpuc-HCI (pH
8.,5); 25 MMKCI; 1,5-3,0 MM MgCI2; 0,1% Tpuron X-100; 10 MM 2-mepxantostanona; 15 Hr reHOMHOH
JHK; mo 2 mM kaxkaoro n3 mpatimepos, cmeck ANTP (dATP, dGTP, dCTP, dTTP) no 200 MxM kaxaoro,
1 ex. Tag-momamvepassl.

TaGmmra 1 - TloctenoBaTeIbHOCTD IpaiMepoB U YCIOBUS aMITTH(UKAIK UCCIIELyEMbIX YUacTKOB

YuacTok IIpaitmeprl(F — npsivoi, R — oOpaTHBIit) VYenoBus aMmmmduKarm

LSPIrs3817198 F 5’-CAGGCTACAAGGGTGGACTC-3’ 95°C — 3 My, 34 o (95°C — 30 ¢, 65°C —
R 5’-GCTTCCCTAGTGGAGCAGTG-3’ 30 ¢, 72°C — 1 yum), 72°C — 5 v,

LSP1 15909116 F 5’-GAAGTCCACGGAGGGACAT-3 95°C — 5 Mym, 36 rutoB (95°C — 30 ¢, 61.3°C
R 5’-TCAACAGCTGAGACGCAAAG-3 —30 ¢, 72°C - 40 ¢), 72°C — 5 Mum.

[poxykTer amTHpUKALME U TOCICAYIOMWCH PSCTPUKIIMN PA3ACIISLIN METOAOM dcKTpodopesa B 8%
noauakpuaamMugaom rene npu 40 MA B TeucHHME 3 YacOB M OKPAIMMBAIM OPOMHCTBHIM 3THAHCM, C
MOCICAYIOMECH BuU3yaau3auuei B yaIbTPaQHOICTOBOM CBETEC HA TIElb-JOKYMCHTHPYIOIICH CHCTEME
BioradGelDocXR+ (CIIA).
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Tabmyua 2 - Pasmepsl LHIIP nmpoaykra, SHIOHYKII€a3bl PECTPUKIAN
U pa3Mephl PECTPUKITMOHHBIX (parMEHTOB JUL UCCIIE Ty EMBIX YUACTKOB

YyacTok Pazmep TP OHJIOHyKJIea3a PECTPUKIIMI Pazmep pecTpUKIIOHHBIX (parMeHTOoB, ITH (TIap
IIPOJyKTa HYKJICOTHJIOB)
LSP1rs3817198 157 AceBSI T amiens — 157, C awiems — 107, 50
LSP1 15909116 253 BstMC1 T amnens — 253, C amwiens — 179,74

Cmamucmuqeckuit ananus

CrarucTHuecKHi aHAIM3 MPOBOAMICA € HCHONb30BaHHE mporpammbl Statistica 2005. CpaeneHue
YacTOT aJUIeICH U Pactpe]eiCHUE TCHOTUIIOB NPOBOAMWIOCH C UCIONb30BAHHEM CTAHAAPTHOTO KPUTCPHS
IMupcona (y2). [ OTKIOHEHHWS HYJICBOW THIOTE3bl NMPUHUMAITH YPOBEHb 3HaumMoctd p<0.05, uro
CUHTAIIOCH CTATHCTUYCCKU JOCTOBEPHBIM. ACCOLIMAITUIO OLICHUBAIN IPH MOMOIIH MOKA3ATEIs] OTHOIICHHUS
miancoB (oddsratio— OR) ¢ 95% nosepureapabiM uaTepsanoM (confidenceinterval — CI).

PesynbraThl u 00cyKaeHHE

B nanHO#1 paboTe NpoBECH MOHCK acCOLMALNM BapHaOeIbHBIX yIacTKoB 153817198u 159091 16rena
LSP1 ¢ puckom pazsurnsg PMIK MeTonom cry4yail-kOHTPONb CPEeAM ABYX OCHOBHBEIX STHHYCCKHX TPYIII
PK.

PesynpraTsl cpaBHEHHA YacTOT ayUIENeH U pacpeAeICHI FTeHOTHUIIOB B M3YyYaeMBbIX YIaCTKaX MEKIY
MALMCHTAMH U KOHTPOJIEM B Ka3aXCKOH M PYCCKOM STHUYCCKHX I'PYINAX MPHUBCIACHBI B Tadmuue 3 u 4.
Pegymprater reHoTHnHpoBaHus mnomuMmopduava B yuactke 153817198 rema LSP/He mnokazanu
CTaTHCTUYECKH 3HAYMMBIX Pa3IHIUN MEXAY IPyIIIaMH MalUEHTOB M KOHTPOJI B Ka3aXCKOM 3THHUIECKOH
rpynme. Pasnmans B pacnipeneeHHH reHOTHIIOB M YaCTOT AJUIEIEH B PYCCKOM 3THHYECKOH IPYIIIE TaKKe
HE JOCTHTAOT CTAaTUCTHYECKOM 3HAUYMMOCTH. JIOTIONMHWTENBbHOE WCIONB30BAaHWE  AJAWTHBHOM,
JOMHUHAHTHOH H PELIECCHBHONM MOJCTH HE BBIABHIO accormanuu ¢ PMIK B 06enx 3THHUECKHX TpyImax.

Ilpy cpaBHeHMH TAITMEHTOB M KOHTPOJIBHOM TPYIIIBI Ka3axCKOH momysiammu B Jokyce 1s909116
BBISIBIICHBI CTATHCTHYCCKH 3HAYMMBIC Pa3nuuus B pacmpeicneHun reHotunos (p=0.007) m ugactoTtax
amneneii (p=0.001). B coOTBETCTBUH CO 3HAMCHHUSIMH OTHOIICHHS MAHCOB (OR) PUCKOBBIMAILICIEM ISt
PMIK Bxazaxckoli stHndeckoil rpymmne ssasercs amrenp C (OR=1,380; 95%5CI=1,128-1.689). B 1o xe
BpEMs B OMYIALIUH PYCCKUX SKCHINUH Pa3Tu4ii He OOHAPYIKCHO.

PacnipenesncHue TEHOTHIIOB BO BCEX HCCISAOBAHHBIX KOHTPOJIBHBIX TPYIMIAX COOTBETCTBOBAJIO
paBHOBecH0 Xapan-BaitnOepra.

Ta6mma 3 - YactoTs! aienelt U pacipe/ieNieHie TeHOTUIIOB T TTomuMopdHoro mokycars3817198 rena LSP1 cpemy GOIbHBIX
PMX 1 B KOHTpoIIE B Ka3axXCKOI U PyCCKOM STHUYECKUX I'PyIIIax

AllTens, PMX KonTpoms P p OR 95%CI
TE€HOTHII n=374 n=374
Kazaxckas sTHUUecKas rpy1ia
T 566 (0,757) 589 (0,787) 20 0.15 0,84 0.66 —1.07
C 182 (0,243) 159 (0,213) ’ ' 1,19 093-151
T 215 (0,575) 236 (0,631) 0,79 0.59-1.06
TC 136 (0,364) 117 (0,313) 2,49 028 125 0.92-1.70
CcC 23 (0,061) 21 (0,056) 0,90 049167
Pycckas sTHHUYeckas rpyimia
Aers, PM3K KoHTpos % P OR 95% CI
TE€HOTHIT n=254 n=296
T 335 (0,659) 404 (0,682) 058 dp 0,90 0.70-1.16
C 173 (0,341) 188 (0,318) § ' 1,11 086142
T 109 (0.429) 138 (0,467) 0,86 0.61-120
TC 117 (0.461) 128 (0.432) 0,76 0.68 1,12 0.80-1.57
cC 28 (0,110) 30 (0,101) 0,91 052 -1.56
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Ta6mma 4 - YacToTs! aienelt U pacipe/ieNieHie TeHOTUIIOB TS TTomuMopdHoro mokyca rs909116rena LSP Icpemm GOMbHBIX
PMX 1 B KOHTpOIIE B Ka3axXCKO M PyCCKOM STHUYECKUX I'PyIIIax

Adnnenp, PMIK Konrpomn P P OR 95% CI
TE€HOTHIL n=375 n = 388
Kazaxckast sTHUUECKas] TPyIIIa
T 378 (0,504) 453 (0,584) 9.78 0.001 0,725 0.592 - 0,887
C 372 (0,496) 323 (0,416) ’ ) 1,380 1,128 —1.689
1T 92 (0,245) 68 (0,175) 0,654 0.460 — 0,929
CT 188 (0,501) 187 (0,482) 9,71 0.007 1,081 0,813 1,435
CC 95(0,254) 133 (0,343) 0,651 0.476 — 0,890
Pycckast sTHHUeCKast TpyIia
Annenp, PMIK Konrpomn v P OR 95% CI
TE€HOTHIL n=254 n =286
T 228 (0,551) 257 (0,527) 0,998 0.785 - 1.269
C 280 (0.,449) 315(0,473) 00002 0987 1,002 0.788 —1.274
TT 76 (0,299) 85(0,297) 0,990 0.685-1433
CT 128 (0,504) 145 (0,507) 0,005 0.997 0,988 0.705—1.385
CcC 50 (0,197) 56 (0,196) 1,007 0.658 —1.540

Kak yxe ynomunanocs panee, Briepseic 0 pomu 153817198 rena LSP/ B npeapacnonokeHHOCTH K
PMXK, 6bio ynomsiayto B padore Easton u coasr. B 2007 r. [8]. DTOT (paKT HOATOIKHY U3YUCHUE POIH
JAHHOTO BapuabEeNbHOIO JIOKYCA B Pa3BUTHH paka MOJOYHOH xkenesbl. Paborta Easton u coaBr. sBIsmach
GWAS(Genome-WideAssociationStudies), T.¢. Obl1a HCCICAOBAHNUECM, BKIIOYAOIINM B CPABHCHHUE 10
HECKOJBKHX THICAY 00paznoB. PaboTk Takoro THma npexycMaTpUBAIOT NMOUCK ICHETHUCCKUX BAPHAHTOB,
00yCIaBIUBAIOIINX MPCAPACTIONOKECHHOCTh K HCCICAYEMOMY 3a00JCBAHUIO H, MNPEANONONKHTEIBHO,
BBISICHCHHC HX POJH B pa3BUTHM 3aboneBaHus. OZHAKO HE BCETJa JAHHBIC, MOJYUCHHBIC C MTOMOIIBIO
GWAS, noarsepaaloT CBOIO 3HAYMMOCTb LTS OTACIBHBIX dTHHUYecKHX rpymmn. Hampumep, B uccneno-
BaHnu Easton u COaBT. HCMONB30BATUCH BEIOOPKH MALIMECHTOB M3 PA3IUYHBIX CBPONCHCKHX CTPaH, B TOM
yucne u3 Hunepnangos [10], u nanaas BeiOopka mpu CTATHCTHYCCKOH 00paboTKe pe3yIbTaToB MOATBEP-
U2 3HAYAMOCTh TOIbKO oaHoro (152981582, ren FGFR2) u3 natu J0KYCOB, YIIOMSHYTHIX B padote [§]
JUTSL PACCMOTPESHHOUM 3THUYCCKOM rpymmbl. Banamoruunoiipabore [6], mpoBeACHHOM it PYCCKOM MOy -
JSIAH, CTATUCTHYCCKY IO 3HAYMMOCTD MoKasanu Asa okyca: FGIR2 (rs2981582), LSP1 (rs3817198).

HarepecHsiit daxT: mMpu OPOBSACHHUU METa aHajau3a, mocesiueHHoro poau LSPI (rs3817198) B
yBeauucHun pucka passutust PMXK [11, 12], ucnonp3yrorcs paboThl Kak MOKA3aBIINE CTATHCTHYCCKH
3HAYMMYI0 B3aMMOCBA3b JAHHOIO IIOKYCA, TaK M ONPOBEPraloIlde TaKOBYIO. TeM HE MeHee, Npu
00paboTKe «OOMBLINX AAHHBIX» (ACCATKUA THICSY TCHOTHUIIOB, CBCACHHBIX B CIWHBIM MAaCCHB IS
CTaTUCTHICCKOH 00paboTKU MpUMeETa aHann3e) monyvaetcs, uto uzyyaeMelii SNP Bce-Taku umeeT cBA3b
¢ pazBurmem mnartojorud. Huxke npusemcHa tabmuia u3 crareu [11], rae craTUCTHYCCKH 3HAYMMAs
B3aMMOCB3b UCCICAYEMOro nonuMopdu3aMa nokasaHa Jums B oqHoU padore [6]. Tem He MeHee, mocne
00paboTKU COBOKYITHBIX JAHHEIX, MOJYYCH BBIBOJ O MOATBCPIKICHHH POIU JAAHHOTO JTOKYCa B PHCKE
pazsutusa PMK.

Tabmmra 5 - YacToTs! aienelt U pacipe/ieieHie TSHOTUIIOB B momuMopdHoM tokyce 1s3817198 rena LSP1 cpemy GOMBHBIX
PMIK u B KOHTpOJIE B MUPOBBIX HOITYIBIIKSIX [ 10]

PMX Kourposnn P
Hccnenosartes 3Ha-
TT TC CcC T C TT TC cC T C qeHme
?];Efish 414 397 111 922 1430 163 162 41 366 569 0.64
Caucasians) [11] (0,45) (0,43) 0,12) (0,392) | (0,608) | (0,445) | (0,442) | (0,112) | (0,391) (0,609)
Gorodnova
——— 58 61 21 140 222 91 69 14 174 257 0.02

Caucasians) [6] (0,414) | (0,436) (0,15) (0,387) | (0,613) | (0,523) | (0,397) (0,08) (0,404) (0,596)

Tamini (Swedish, 320 300 60 680 1040 365 314 58 737 1109

Caucasians) [7] ©471) | 0.441) | ©.88) | 0,395 | (0,605 | ©.495) | 0.426) | ©0.079) | ©399) | 601y | 3!

Antoniou 3397 3487 927 7811 12225 3030 2867 710 6607 10184

(Caucasians) [12] | (0,435) | (0.446) | ©.119) | ©39) | @.61) | 0.459) | (0.434) | 0,107 | ©0393) | ©.607) | %

— 111 =—






