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NPEIUKTUBHASA U ITPOT'HOCTHUYECKAS 3BHAYUMOCTDb MYTAIIMMA TEHA
PALB2 B OITYXO.JIX MOJIOYHOM KEJIE3bI
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HayuHo-uccnenoBarenbCkuii MHCTUTYT OHKOJIOTHH, TOMCKUI HallMOHAIBHBIN UCCIEA0BATEIbCKUN
MeIUIMHCKUI HeHTp Poccuiickoil akanemuu Hayk, ToMck, Poccust

AOcTpaxr.

[Tokazano, uro morteps ¢ynkmuun PALB2, 3a cder Myrammii Win XpPOMOCOMHBIX
abeppauuii, MOXXeT MUMETh BIUSHHE HAa 3(PPEKTUBHOCTH XMMHOTEPANEBTUYECKOTO JICYCHUS U
MPOrHo3 3a0o0JyieBaHUsl y OOJIBHBIX C Pa3IMYHBIMUA OHKOJOTMYECKMMHU 3a0o0jieBaHUSAMH. Takum
o0pa3oM, HeJdbK JaHHOW PpadoThl SBUJIACH OICHKA MNPEAUMKTHUBHOTO U MPOTHOCTUYECKOTO
noteHmana abeppanuii yucna xkonuit JIHK u myrammit rena PALB2 B omyxomu MosiouHOMH
xene3pl. Marepuaiabl M MeToAbl. B uccnenoBanue ObuiM BKIIOYEHBI 66 OONBHBIX PaKkoOM
Mmojiounoi xkerne3bl (PMIK). s onenku Hamwuus abepparmii uucna komwii JJTHK (CNA)
UCIIOJIb30BAJIM MUKPOMATPUYHBIN aHATU3 MPU HMOMOLIM MHKPOMATPHUIl BBICOKOM IUIOTHOCTH
CytoScan™HD Array. Ouenky MyTaruii reHa IPOBOIMIA IPH MOMOIIM CEKBEHHPOBAHHUS HA
npudope MiSeq™ Sequencing System ¢ ucnons3oBanuem nanenu «Accel-Amplicon BRCAL,
BRCA2, and PALB2 Panel». Pe3yabrarbl. Hammume CNA rena PALB2 He cBszano ¢
s dexTuBHOCTRIO HeoanbloBaHTHOM xumuoteparnu (HXT), p=0.07. Hamuuue penernuu
onpenensitor 100% moka3zarenu 0e3MeTacTaTuCYeKON BbDKMBAEMOCTH, POTUB 68% B rpymme
HOopMasibHOM KonmitHOCTBhIO (log-rank test p=0,04). YcrtaHoBieHO, YTO NMpH SIMMHUHAIUHU B
nporiecce HXT myramuu frameshift deletion ¢.2552delA naGmromaercss 0ObEKTUBHBIN OTBET HA
nedyeHne. Breisiinerasle missense mytaruu (€.2993G>A; ¢.2014G>C; ¢.1010T>C) nabmronanmch
y MAIMEeHTOB ¢ mporpeccupoBanue omyxonu. Ho tompko €.1010T>C nmeer maToreHeTH4YeCKyIo
3HaunMocTh. Hammume wmytanumii rema PALB2 wHe cBs3aHbl ¢ 0Oe3MeTacTaTHUECKOM
BepkuBaeMocThio (log-rank test p=0,15). 3akmouenme. McciaemoBanne rema PALB2 umeror
OONIBIION TOTEHLMAN IS TPOBEACHUS TECTUPOBAHUS, OPHUEHTUPOBAHHOTO HA TUArHOCTHKY,
MPO(GUITAKTUKY U EPCOHATU3UPOBAHHBIN MOIXO0]] K ICYEHUIO OHKOJIOTMYECKUX OOIbHBIX.

KaroueBnbie cioBa: PALB2, aGepparnuu uncna xormmii JIHK, myrtaruu, 3 dexkTuBHOCTD
XUMHUOTEPAIHH, TPOTHO3.

YcranoBneno, 4to reH PALB2 urpaer kimoueByro poib B HpOIecce BOCCTaHOBIICHUS
JJHK myteM TOMOJOTMYHON pekoMOuHaruu. [[eduiuT ke TOMOJIOTHYHON pPEeKOMOMHAINH
(HRD-Homologous recombination deficiency) mpuoaut k pemnapamuu nospexacauii JJHK ¢
HNOMOUIbIO MOTEHIUAIBHO MYTareHHbIX MEXAaHM3MOB, MPHUBOJIALIMX K PUCKY MAaJIUTHU3ALUU.
[Ipu »TOoM mokazaHo, yto moteps ¢yHkuuu PALB2, 3a cuer myranuii, sSBISETCS Ba)KHOM
NPUYMHOW HACJIEICTBEHHOTO paka MojouHou xkene3bl (PMIK), Hapsiay ¢ HOCHUTEIBCTBOM
myTaruii B reHa BRCAL u BRCAZ2. YcranoBieHo, 4To ManueHTsl ¢ HanuuaneMm myTarnuii PALB2
UMEIOT 00Jiee arpecCMBHBIC KIMHUKO-TIATOJIOTMYECKHE OCOOCHHOCTH OITyXOJIEBOTO IpoIiecca,
YTO MOXKET MMETh OTpakeHHue B 3(PPEKTHBHOCTH JICUCHHs] M TPOrHO3e 3aboieBaHus. Takum
00pa3oM 11eJIbi0 paboTHI SBHJIACH OIIEHKa XPOMOCOMHBIX abepparuii u myranuii rena PALB2 B
OIyXOJIM MOJOYHOM JKene3bl M UX MPEAUKTUBHOTO M IPOTHOCTUYECKOTO MOTEHIHMAa.
Marepuanbl u mMetoabl. B uccnenosanue BkimoueHo 66 G6onbHbIx PMIK ITA-IIIB cranuu.
MukpomaTpudHOe HCClIeJOBaHHE OMYyX0JeBbIX 00pa3ioB npoBoauian Ha JJHK-unnax BbICOKOI
mwiotHoctu Affymetrix CytoScanTM HD Array. Ouenky myramuii rera PALB2 B omyxomu u
KPOBH MAIMEHTOB MTPOBOIMIIN IIPU TIOMOIIIM CEKBEHUPOBaHus Ha mpubope MiSeq™ Sequencing
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System (Illumina, USA) ¢ ucnons3oBanueM nanenu «Accel-Amplicon BRCAL, BRCA2, and
PALB2 Panel» (Swift Biosciences, USA). Pe3yabTaTbl. YCTaHOBJIICHO, YTO 4YacTOTa
XpOMOCOMHBIX abeppanuii (menenuid (L0SS)) u ammmudukamuit (Gain)) cocrasiser 48,5%
(32/66 nanueHToB), y OCTAJIbHBIX MAIIMEHTOB HAOJIOAAETCs HOpMaJlbHAsI KOMMMUHOCTB reHa (N).
[lokazarenn 5-netneit Oe3meractarnueckoil BbDKMBaeMocTH (BMB) B rpynme OGonbHBIX ¢
nenerueir PALB2 cocrasmstor 100%, nporuB 83% B rpymme ¢ amaudukarueit (log-rank test
p=0,04). CBs3b ¢ 3ddexToM XUMHOTEpanuy TOKa3aJd Ha YPOBHE BBIPAKEHHON TEHICHIIUH
(p=0,07) (Pucynok 1).
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Puc. 1. CBs3b HAJIMYHUA XPOMOCOMHBIX abeppaumii rena PALB2 ¢ 3¢pPpexTuBaocToio HXT
(A) u nporuo3om 3a6o.ieBanus (b).
Ilpumeuanue: IIP - noanas pezpeccus; 4P - vacmuunas peepeccus, CT - cmaounuzayusn; 11
- npozpeccuposanue

Ha cnenyromem stane paboTel B cOpMUPOBAHHON BBIOOPKE OOJIBHBIX MPHU MOMOIIU
naHenu OBUI TPOBEACH CKPUHHUHT OIMYXOJIEBBIX OOpa3loB 10 H TOCIE MPOBEICHUS
XUMHOTEpanuu Ha Hainuyue myrtanuii B reHe PALB2. B pesynbraTte npoBeneHHOTO aHaM3a,
Ob110 OOHapyskeHo 27 myTtauuid, co 2 mo 12 sk30Hb. B momasmstomem GonbmuncTBe (97%),
64/66 0ONbHBIX) y MAIMCHTOB HAWICHBI 5 MHTPOHBIX MyTanuii: ¢.3114-51T>A (rs249936);
€.2586+58C>T (rs249954); c.212-58A>C (rs80291632); c¢.2587-38C>T (rs180177119);
€.3351-53delT (rs35294437), mpu 4eMm TOCIEIHSS UMEET HE BBISBICHHYI KIMHHUYECKYIO
3HauuMOCTh. Kpome atoro BeisiBiacHO 8 frameshift deletion m 1 non-frameshift deletion; 1
frameshift insertion m 2 non-frameshift insertion; 3 missense BapuanTta; 3 non-Synonymous
SNV u 3 synonymous SNV, u oquH stopgain, B o0I1e#l ClIo)HOCTH y 26 mamueHToB. Jlanee
OBLJIO YCTAaHOBIIEHO, YTO MpPH JJIMMHHAIIMK B TMPOIECCE HEOATBIOBAHTHOM XMMHOTEpAINUu
(HXT) meneuun co caBuroM pamku cuutbiBaHus c.2552delA (p.Asn851fs) naGmromaercs
OOBEKTHUBHBIN OTBET Ha JICUECHHWE, TOTJAa KaK NPH TOSBICHUU JAHHOW MYTAIllUU, y OJHOTO
nmamueHTa HabJroMaeTcs CTabuiIM3aIus OIyXoJIeBOTO mporecca. Kpome 3Toro y 0oJIBHBIX €
OOBCKTHBHBIM OTBETOM Ha JieueHUe ObUIM OOHapyxeHbl MyTtanuu c¢.1706 1707del
(p.Lys569fs), c.1706delA (p.Lys569fs) u ¢.1288delC (p.GIn467fs). B omyxonu g0 yeueHus
yaiie BCEro BCTPEYAIMCh HECHMHOHEMHUYHBbIE 3aMeHbl (15 u3 66 nauueHToB). MyTamus
c.1676A>G (p.GIn559Arg) BcTpevanach y 12 manueHToB, U3 HUX Y 4 O0NIBHBIX HAOJI01a7IaCh
MOJTHASL U YaCTUYHAs perpeccus, y 8 - ctabuiu3anus U nmporpeccupoBanue. Bee BhIsIBICHHBIE
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muccenc myrtanuu (¢.2993G>A; ¢.2014G>C; ¢.1010T>C) nabmtomanuch y MalHMEHTOB C
nporpeccupoBanue onyxoiu. Ho tonapko ¢.1010T>C umeeT matoreHeTHYECKYI0 3HAYMMOCTh
(PucyHnok 2).
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Puc. 2. Csa3b Haqmuus mytauuii rena PALB2 no neuenns ¢ 3¢ dextuBHoctbio HXT (A) u
nocyae HXT ¢ nporno3om 3abo1eBanus (B).
Ilpumeuanue: IIP - nonnas pezpeccus; 4P - vacmuunasn pecpeccus, CT - cmabunuzayusa; 11
- npozpeccuposanue

Jlanee c wucnonb3oBanueM merona Kammana-Maitepa Obuta omenena cBs3b BMB ¢
HanuyneM MyTtarnuii reHa PALB2 B omepammonHom matepuanie onmyxonu (Pucynok 2-b). He
CMOTpSI Ha TO, YTO TOKA3aTeIH S-JeTHEW BBDKMBAEMOCTH Yy MAIIMEHTOB C HAJTUYMEM MYTallui
rena PALB2 cocraBmstor 92%, 1o cpaBHEHHUIO ¢ Tpynmnoi 6e3 myranuid (mokaszartenb 75%),
pa3Iuuns CTATUCTHYECKH TOCTOBEpHO He paznuuatorcs (log-rank test p=0,15). (Pucynok 2-b).

3akarodenune. Takum oOpa3oM, HECMOTPSI Ha TO, YTO YacToTa MyTaruii B reae PALB2
apinsieTcs peakum codbitueM (ot 0,1% 1o 2,7%), puck passutus PMIK, no kpaitneit mepe, mis
HekoTophix MyTanuii PALB2 octaercs BeicokuM. B HacTosiiiee Bpemsi UMEETCsl Majio JaHHBIX O
BIUSHUU HapylieHud B rene PALB2 Ha 3¢ (deKkTUBHOCTD JIeUeHUs U MPOTHO3 3a00JIeBaHus, HO
IpU 3TOM UCCIIEIOBAaHUE JAHHOTO TI'e€Ha HMMEIOT OOJBIION NOTEHIMAN IS TMPOBEACHUS
TECTUPOBAHHUSA, OPHUEHTHPOBAHHOTO IHMArHOCTHKY, MPOQUIAKTUKY U TEPCOHATM3UPOBAHHBIN
MOJIXOJT K JICYCHUIO OHKOJIOTMYECKHX OOJIbHBIX.
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Abstract.

It has been shown that the loss of PALB2 function, due to mutations or chromosomal
aberrations, may have an impact on the effectiveness of chemotherapy treatment and disease
prognosis in patients with various oncological diseases. Thus, the aim of this work was to
evaluate the predictive and prognostic potential of DNA copy number aberrations and PALB2
gene mutations in breast tumors.

Materials and methods. The study included 66 patients with breast cancer (BC). To
evaluate the presence of DNA copy number aberrations (CNA), microarray analysis was
used with the CytoScan™HD Array high density microarrays. Gene mutations were
assessed by sequencing on the MiSeq™ Sequencing System using the Accel-Amplicon
BRCA1, BRCA2, and PALB2 Panel. Results. The presence of the PALB2 CNA gene is not
associated with the effectiveness of neoadjuvant chemotherapy (NAC), p=0.07. The
presence of a deletion is determined by 100% metastatic-free survival, versus 68% in the
group with normal copy number (log-rank test p=0.04). It has been established that
elimination of the frameshift deletion c.2552delA mutation during NAC leads to an
objective response to treatment. Identified missense mutations (c.2993G>A; ¢.2014G>C;
€.1010T>C) were observed in patients with tumor progression. But only ¢.1010T>C has
pathogenic significance. The presence of mutations in the PALB2 gene is not associated
with metastatic survival (log-rank test p=0.15). Conclusion. Currently, there is little data on
the impact of disorders in the PALB2 gene on the effectiveness of treatment and prognosis
of the disease, but the study of this gene has great potential for testing focused on diagnosis,
prevention, and a personalized approach to the treatment of cancer patients.

Keywords: PALB2, DNA copy number aberrations, mutations, chemotherapy
efficacy, prognosis.
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