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Pestome. BeedeHue. [eH aktuBaumm numdountos-3 (Lymphocyte-activation gene 3, LAG-3) yuacTtByeT B MHrnbupo-
BaHWW T-KNETOYHOrO MMMYHHOIO OTBETA. [JaHHbIN MEeXaHU3M UCMONMb3YHOT OMyXOMneBble KNETKM ANS «YCKOMb3aHUs»
OT UMMYHHOTO0 Hagaopa. Ponb LAG-3 B kaHLieporeHe3e npu pasnuyHbix nokanuaaunsx TpedbyeTt aanbHenwWwero nay-
yeHus. Jenb uccnedoeanus. OueHka ypoBHS LAG-3 B CbIBOPOTKE KPOBW, TKaHK ONYXONK U NTUMEATUYECKNX Y3NoB
y NaLMEHTOB C HOBOOOPa3oBaHWAMI TONCTON Kuwkn. Mamepuanbl u Memodsl. Mof HabNAEHMEM HaXoaUANCh
44 nauueHTa ¢ KoopeKTanbHLIM PakoM, a Takke 25 6onbHbIX ¢ 40OpOKaYeCTBEHHBIMI HOBOOOPA30BaHNUSIMM TONCTON
KULLKW, MpoxoamBLLmx nevenne B Y3 «KpaeBon oHKonmornyeckui gucnadcepy . Yutbl B nepuog ¢ 2019 no 2020 rr.
KoHTponbHas rpynna Bkrovana 25 naumeHToB, KOTOPbLIM BbIMOHANN NACTUKY KOSIOCTOMbI, COPMUPOBAHHON paHee
Mo NoBoAy TpaBMbl TONCTOM KuLKK. KoHueHTpauuo LAG-3 onpeaensnu B CbIBOPOTKE KPOBM, B CynepHaTaHTEroMo-
reHaTe TKaHW OMyXosin 1 IMMdaTUYeCKmX Y3roB ¢ NOMOLLb0 MeTOAa NPOTOYHON LMTOyoMeTpun. Pe3ynbmamel.
YpoBeHb LAG-3 B CbIBOPOTKE KPOBM Y MALIMEHTOB C PAKOM TONICTOW KWLIKW NPEeBbILLAN AaHHbIA NokasaTenb rpynmbl
koHTpons B 2,42 pa3sa (p =0,02). KoHueHTpauus LAG-3 B CbIBOPOTKE KPOBU Y GOMbHbIX C KONIOPEKTaNbHbIM PakoM
Bbilwe B 2,39 pa3a (p=0,01) no OTHOLIEHNIO K rpynne NauneHToB ¢ 4OOPOKAYECTBEHHOW OMYXOMbH TONCTON KULLKU.
YpoBeHb LAG-3 B TKaHW ONyX0nu Y NaLMEeHTOB C pakoM TONCTOW Kuiku 6onblie B 5,15 pasa (p<0,001), yem B rpynne
koHTpons. KoHueHTpaums LAG-3 B TkaHW NuM@aTUYECKMX Y3r0B Y NaLMEHTOB CO 3110Ka4eCTBEHHLIM HOBOOOPa30-
BaHueM cocTaeuna 835,2 nr/mn. 3aknoyeHue. PeaynbTaTbl NCCNeLOBaHU NOKA3bIBaOT yBennyeHne ypoeHs LAG-3
B CbIBOPOTKE KPOBM Y BOMbHbIX PakoM TONCTOW KULLIKK B CPABHEHUU C KOHTPOMbHOM rpynnon. OTMEYEeHo Takxe
yBenuyeHne KoHueHTpayun LAG-3 B TKaHW ONyXONW Yy NaLMEHTOB C KONOPEKTanbHbIM pakoM. [onyyeHHble AaHHble
MOryT 6bITb MCMONb30BaHbI NPV HAa3HAYeHWUW TapreTHON Tepanumn y AaHHON KaTeropuu 6oMbHbIX.

KntoueBble cnoBa: konopekTanbHbli pak; LAG-3; UMMYHUTET; UMMYHHbIE KOHTPOMbHbIE TOYKM.
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Abstract. Background. The lymphocyte activation gene-3 (LAG-3) is involved in inhibiting the T-cell immune response. This
mechanism is used by tumor cells to «escape» from immunity. The role of LAG-3 in carcinogenesis at various localizations
requires further research. Aim. We aimed to assess LAG-3 level in blood serum and tumor tissue in patients with tumor of
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the colon. Materials and methods. The study was carried out in the Regional Oncology Dispensary in Chita and included
44 patients with colorectal cancer and 25 patients with benign tumor of the colon who were treated between 2019 to 2020.
The control group comprised 25 patients who had been operated due to colon injury at the Regional Clinical Hospital in
Chita. We determined LAG-3 concentration in blood serum, the supernatant of the homogenate of tumor tissue and lymph
nodes using the flow cytofluometry method on the CytoFlex LX analyzer (Beckman Coulter, USA), using the LEGENDplex ™
HU multiplex analysis kit (Immune Checkpoint, USA). The statistical significance of the differences was determined by the
nonparametric Mann-Whitney U test. Results. The level of LAG-3 in the blood serum of patients with colon cancer exceeded
this indicator in the control group by 2.42 times (p=0.02). The concentration of LAG-3 in the blood serum of patients with
colorectal cancer was 2.39 times higher (p=0.01) compared to the group of patients with benign colon tumor. LAG-3 level
in tumor tissue in patients with colon cancer was 5.15 times higher (p <0.001) than in the control group. The concentration
of LAG-3 in the lymph node tissue in patients with malignant neoplasm was 835.2 pg/ml. Conclusion. The data obtained
demonstrated an increase in LAG-3 level in blood serum in patients with colorectal cancer in comparison with the control
group. There was also an increase in the concentration of LAG-3 in tumor tissue in patients with colorectal cancer. The

obtained data can be used in the administration of targeted therapy for this group of patients.

Key words: colorectal cancer; LAG-3; immunity; immune control check points.

BBEJEHUE

MATEPWAIbI U METOAbI

B HacTosiLee Bpems BEAETCS aKTUBHOE 13y4eHne MexaH3MoB
WHrMOUPOBaHMS T-KNETOYHOTO MMMYHHOTO OTBETa Y 6OIbHbIX CO
30Ka4eCTBEHHBIMM HOBOODPA30BaHMAMM Pa3NNYHON NoKanmuaa-
LuW. YCTaHOBMEHO, YTO AAHHYK POMb BbIMOMHAT KOHTPOMbHbIE
VMMYHHbIE TOYKM, KOTOpble COCOBCTBYIOT «YCKOMb3aHWMoy 3roKa-
YEeCTBEHHbIX KMEeTOK OT MMMYHHOrO Hagsopa [1]. OgHol 13 Takux
MOJeKyNn SIBNISieTCS reH aktveauuy numdoumtos-3 (Lymphocyte-
activationgene 3, LAG-3, CD223) [2, 3]. Okcnpeccns LAG-3 oT-
MeYaeTcs Ha MOBEPXHOCTU T-KMETOK, eCTECTBEHHbIX KWMNepoB
(natural killers, NK-cell) n gengputHbix kneTok (dendritic cells,
DCs). Monekyna LAG-3 cBsi3bIBaeTCS C rnaBHbIM KOMMIEKCOM -
crocomecTumocTh-Il (Major histocompatibility complex-Il, MHC-II) Ha
NOBEPXHOCTU aHTUreH npeseHTupytoLLmux knetok (AMK), yto ucknto-
yaeT B3aumopencTeue T-knetouHoro peuentopa (T-cell receptor,
TCR) cMHC-Il 1 npuBoANT K NOAABNEHNIO aKTUBaLMN T-KNeTok [4].
OtmeueHo, 4yto LAG-3 agpchekTMBHO mpeaynpexaaeT pasBuTie
ayTOMMMYHHbIX peakumin. OpHaKo ero YHUKanmbHOCTb M Crocob-
HOCTb B3aumogercTeoBatb ¢ MHC-II ucnons3yetcs onyxonesbimMu
KneTkamu Ans «yckonb3aHus» OT UMMYHHOO OTBeTa [5)]. YcTaHoB-
neHa noBbllLeHHas akcnpeccust LAG-3 B TKaHy OnyXonn y nawueH-
TOB C PaKOM SNYHWKOB, Kenyzka, MOMOYHOW Kene3bl, NoKenyao4-
HOM enesbl, y BonbHbIX C MenaHomoi [6-8]. B uccnegosaHusx
R. Agocs (2021) nonyyeHbl faHHble 0 BbICOKOM akcnpeccun LAG-3
B TKaHM OMyXONK Y MaLMEHTOB C KornopekTanbHbiM pakom (KPP).
ABTOp TaKke 0TMEYaET, YTO BbICOKas IKCMPECCHS BbILLEYKa3aHHOM
MOMeKyfbl MOXET BbITb MCMONb30BaHa kKak MPOrHoCTMYECKkuin bro-
mapkep [9]. flanbHenwwee u3yyeHue por LAG-3 B kaHLeporeHese
npu KPP gBnsieTcs akTyansHbIM.

LIENb NCCNEQOBAHUA

Llenbto Hawemn paboTbl SBMNOCH U3yyeHne ypoBHS LAG-3 B
CbIBOPOTKE KPOBW, TKAHWU OMYXONmM W NUMQATUYECKUX Y3MOB Y
BonbHbIX C HOBOOGPA30BAHWAMM TONCTOMO KULLIEYHMKA.

ViccnenoBaHue BbINOMHEHO Ha 6a3e Y3 «KpaeBoi oHkonoru-
Yyeckuit gucnancepy r. YuTbl, BKMovano 44 nauueHTa ¢ KONopek-
TanbHbIM pakoM, a Takke 25 60MbHbIX C 4OBPOKAYECTBEHHBIMM
HOBOOOPA30BaHNAMU TOMNCTON KWLLKW, NPOXOAMBLLMX NEYeHue B
nepuog ¢ 2019 no 2020 rr. KoHTponbHas rpynna Bkntovana 25 na-
LMEHTOB, NMPOXOAMBLUMX NleYeHue (nnactuka KomocTombl, cop-
MWPOBaAHHON paHee Mo MOBOAbI TPaBM TOMCTON Kuiwku) B Y3
«KpaeBasi knuHudyeckas BonbHuuay r. Yntbl. MauneHTsl Gbinm
o0cnenoBaHbl B COOTBETCTBUM C KIMHUYECKUMU pEKOMEHALNS-
MU, yTBepxaeHHbIM MuHsgpasom Poccuu [10]. Mccnegosanue
BbINOIHEHO COrnacHo TpeboBaHuamM komuccuu no atuke ®rooy
BO «YuTuHCKas rocypapCTBeHHas MeAMUMHCKas akagemusy
Munagpasa Poccun, a Takke B COOTBETCTBUM C TpeboBaHUAMM
XenbCUHKCKOW Aeknapauun BcemupHoi MeauuUmMHCKON accolua-
unn (2013). Kpumepuem ekmio4eHUst B UCCnefoBaHne SBUMOCh
corfacvie nauueHTa Ha yyactie B UCCMefoBaHNN, Hamu4me ony-
XOIW TONCTOM KULLKW. Kpumepuu UCKIIOYEHUST: MaLMeHTbl C Nomno-
XuTenbHbiM BWY-cTaTycoM, ayTOMMMYHHbIMM 3abofieBaHMsMM,
BUPYCHbIMM 1 BakTepuanbHbIMU MHAEKLMSMU, a Takke BoNbHbIe,
MPOXOAMBLLME KYPC XMMUOTEPANEBTUYECKOTO UMK Ny4EBOro fleye-
HWS Mepeq onepaTuBHBIM NOCOBMEM.

Mpu ructonornyeckom nccnegosanum B 39 cnyyasx (88,6%)
TKaHb OMyxonu Obina NpeAcTaBneHa ymepeHHo anddepeHLmpo-
BaHHOM ageHokapuumHomMoit (G2), B Tpex cnyyasx (6,8 %) — Bbico-
koauddepeHUMpoBaHHoi ageHokapuyuHomoit (G1), B AByx cny-
yasix (4,6%) — HuskogndepeHLMpOBaHHO ageHoKapLMHOMON
(G3). Y 6 nauneHTOB OMarHocTUpoBaHa | ctagws mpouecca, Y
24 — |l ctagus, y 8 — Ill ctagua ny 6 — IV ctagus paka.

3abop KpoBM MPOBOAMM 3a 2 Yaca [0 Havarna onepaTMBHOIO
BMeLLaTenbCTBa. bronTathl TkaHW ONyXonn 1 TKaHu numdaTnye-
CKVX Y3rOB Maccoii 10 1 I roMOreHn3npoBany npu NOMOLLY roMore-
Husatopa Ultra-Turrax T 10 basic (IKA, lepmaHus) B chochatHo-corne-
BoM bycpepe (pH 7,4), nanee yeHTpudyruposann npu 5000 06./MuH
B TeuyeHne 10 MuHyT n oTbupamm cynepHataHT. KoHLeHTpauuio
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LAG-3 B CbIBOPOTKE KPOBW M CynepHaTaHTe TKaHei onpesensnu
MeTOAOM MPOTOYHON LmuTodhyoMeTpun Ha aHanusatope CytoFlex
LX (Beckman Coulter, CLLA), ncnonb3ys Habop Ans MynbTuniekc-
Horo aHanua LEGENDplex™ HU (Immune Checkpoint, CLLA) B
COOTBETCTBUM C UHCTPYKLMAMU NPOU3BOAMUTENS.

Mpn NpoOBeAEHNM CTaTUCTUYECKOTO aHamM3a pyKOBOACTBOBA-
nmck npuHuMnamu MexayHapogHOro KoMmUTeTa peaakTopoB Meau-
umHckmx xypHanos (ICMJE) n pekomeHgaumamm «CTatuctuieckui
aHanu3 n metofbl nybrvkyemon nutepatypbl» (SAMPL) [11, 12].
HomuHanbHble aHHble OnuCbIBanM C yka3aHueM abComoTHbIX
3HaYeHU N NPOLEHTHbIX Aonei. HoMuHanbHble faHHble OMKChI-
BanM C ykasaHueM abCoMKTHbIX 3HAYEHWA 1 MPOLLEHTHBIX JONen.
CpaBHeHWe pesynbTaToB UCCEA0BaHMS MPOBOAMIN MPYU MOMOLLY
kputepus X2 MUpCcoHa, NO3BONSIOLENO OLEHUTL 3HAYUMOCTL pas-
N4 MexXay akTUYECKUM KOMMYECTBOM WCXOAO0B MM KayecT-
BEHHbIX XapaKTepUCTUK BbIOOPKMW, nonagakwyx B Kaxayl kare-
TOPWI0, U TEOPETUYECKUM KOMMYECTBOM, KOTOPOE MOXHO OXnaaTb
B W3y4YaeMmblX rpynnax npu CrpaBeAnMBOCTY HyNEBOW MNOTe3bl
[13]. HopmanbHOCTb pacnpeaeneHns KonMYeCTBEHHbIX NPU3HAKOB
MpM YACTNIEHHOCTM UcCneayeMblIx rpynn MeHee 50 Yenosek oLeHuBa-
nn ¢ nomowpio kputepus LLanvpo-Yunka. YuuteiBas pacnpenene-
HWEe MPU3HAKOB, OTIIMYHOE OT HOPMAmNbHOrO BO BCEX MCCredyeMbiX
rpynnax, noryvyeHHble AaHHble MpeAcTaBnsny B BWAE MeAuaHbl,
nepsoro u Tpetbero keaptuneit: Me [Q,; Qj]. PaHrosbit aHanus
Bapuauui no Kpackeny-Yonnucy (H) BbINOMHANM ANst cpaBHEHNS
TPeX He3aBUCUMbIX TPYNN MO OJHOMY KOMMYECTBEHHOMY MPU3HAKY.
3aTem, Npu HanNMYMM CTaTUCTUYECKM 3HAYNMBIX PA3NNYUIA, C YHETOM
nonpasku boHepPOHU, NPOBOAUIM MONapHOE CPaBHEHWE C NOMO-
Wbt kpuTepust MaHHa-YutHu [14]. [Ins onpegeneHus aktuyeckomn
CTENeHu napannenuama Mexgy vuccnegyeMbiMu napameTpamn uc-
nonb3oBany koapuumeHt koppensumm Crvpmera. Cuny cBsisn
Mexay uccregyeMbiMy napaMeTpamu onpegensny no wkane Yea-
poka [15]. Ctatuctuyeckyto 06paboTky pesynbTaToB UCCNEeA0BaHMUS
OCYLLeCTBASANM C NOMOLLbI0 NakeTa nporpamm IBM SPSS Statistics
Version 25.0 (International Business Machines Corporation, CLLA).

PE3YNbTATbI NCCNENOBAHKA

Hamu yctaHoBneHo, 4to ypoBeHb LAG-3 B CbIBOpPOTKE KO-
BW Y NALMEHTOB C pakoM TONICTON KWLLKM NPeBbIlan AaHHbIA no-

kasaTenb rpynnel KOHTpons B 2,42 pasa [1,69; 3,44] (U=273,5,
p=0,02). KoHueHTpauus LAG-3 B CbIBOPOTKE KPOBM Y BOMBHbIX
¢ KPP Boiwe B 2,39 pasa [1,5; 3,29] no OTHOLEHWO K rpynne
nauneHToB ¢ J0OPOKAYeCTBEHHOM OMYXOMbK TOMCTON KMLLUKM
(U=266,0, p=0,01). CregyeT oTMeTWTb, YTO YPOBEHb AAHHOM
MOSIEKYIbl Y MaLMeHTOB KOHTPOSBHO rpynnbl U 60MbHbLIX C A0-
Bpoka4ecTBEHHOW OMyXOMblo TONCTOW KUK He WMEeNn CTaTucTu-
yecku 3Haummblx pasnuyuin (U=189,0, p=0,78) (tabn. 1).
AHanornyHas AauMHamuka Habntoganacb npu UCCreaoBaHUM
LaHHOW MOMeKynbl B TKaHu HOBOOOpasoBaHus. YpoBeHb LAG-
3 B TKaHu ONyXOnu Yy NALMEHTOB C PaKOM TONCTOM KWLKM Obin
Bblle B 5,15 pasa [4,09; 7,13] no cpaBHEHWIO C FPYNNON KOHTPONS
(U=23,0, p<0,001). KoHueHTpauus LAG-3 B TkaH1 HOBOOOpa3o-
BaHus y 6onbHbIX ¢ KPP 6bina Bbiwe B 1,8 pasa [1,43; 2,58] no
OTHOLLEHMIO K rpynne 60MbHbIX C JOOPOKAYECTBEHHOM ONYXOMbio
ToncTon kuwku (p=0,008). Y nayneHTos ¢ KPP onpegensinm koH-
ueHTpaumuo LAG-3 B TKaHW permoHapHbIX NTMMGaTnyecknx yanos,
ypoBeHb koTopoit coctasun 835,2 [708,5; 1082,2] nr/mn.

OBCYXAEHUE

Haww uccnepoBaHnst nokasamn, 4TO Yy GOMbHbIX C pakoM
TONCTON KWLLKM KOHLEHTpaumus pacTBOpUMON hOpMbl MOMEKYIbI
LAG-3 B cbIBOpPOTKE KpOBK Obina Bbille, YeM B rpynne KOHTPons
W B Tpynne nauueHToB ¢ [OOPOKaYECTBEHHONM OMyXOrbto TOMNCTON
KWWK, YBENMYeHne KOHLEHTpauun gaHHoro Oenka OTMEYeHo B
nccnegoeaum Ying Peng (2022) y naumeHToB ¢ HEMENKOKNETOY-
HbIM pakoM nerkoro [16], a Takke y 60mbHbIX pakom xenyaka [17].
AHanormyHas guHammka 3apeructpupoBaHa Hamu npu uccneposa-
HWW [aHHO MOTEKYNbI B TKAHW onyxonn. [aHHble 06 yBennyeHun
akcnpeccun LAG-3 B onyxoneBor TKaHW NOMyyeHbl Takke y nauu-
€HTOB C B-kneToyHoi MMM OMOIA, pakoM NErkoro u nyHnKos [18].

Benkn MHC-II n nbpuHoreHonogobHbIn 6enok 1 (fibrinogen-
likeprotein 1, FGL-1) sBnstotca nuraHgamu gna LAG-3 [4]. Ha
paHHen ctagum oHkoreHeza MHC-II pekpyTupyet CD4 + T-kneTku
W ycunmBaeT MpOTMBOOMYXONEBLIN MMMYHHBIA OTBET. BmecTe ¢
Tem nocne cesa3biBaHns MHC-II ¢ LAG-3 BknovaloTcs MexaHus-
Mbl MIMMYHOCYNpPeccu, COMPOBOXAAIOLMECS HapyLUEHEM npo-
nucbepauyn T-KNETOK U CEKPELN LMTOKMHOB. YCTAHOBIEHO, YTO
akcnpecenpytowwme MHC-II kneTkn menaHoMbl GROKMPYIOT GoyHKLMN

Tabnuua 1

YpoBeHb LAG-3 y 60nbHbIX ¢ HOBOOOPa30BaHMAAMM TONCTOFO KULLIEYHMKA.

Table 1

LAG-3 level in patients with colon tumor

KoHueHTpauust LAG-3 ['pynnbl uccnegyembix naluueHToB TecToBas CTaTUCTKKA,
(nr/n) KOHTPOMNbHaZA rpynna, [0BpOKayeCTBEHHas ONyXOMb, |  KOMOPEKTanbHbIiA pak, df=2
n=25 n=25 n=44
CbIBOpPOTKa KpOBK 15,0 15,2 36,3 H=9,3
[14,5; 20,8] [15,1; 23,4] [35,1; 49,7] p=0,009
TkaHb onyxonu 16,8 46,4 86,6 H=427
[16,5; 20,1] [45,6; 57,5] [82,3; 117,7] p<0,001

Mpumeyanue: H — kputepuir Kpackena-Yonnuca; p — ypoBeHb 3Ha4UMOCTM pasnmnymii.
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npoHukatoLmx B onyxonb CD4 +T-kneTok, TemM cambIM YKIOHS-
ACb OT PACMO3HABAHUSA WU YHUYTOXEHUS UMMYHHOI cucTemon [19,
20]. CregyeT ymenuTb BHWUMaHWe (hakTy BbICOKOM SKCMPEcCHm
LAG-3 Ha uH(unbTpUpylowwmx onyxonb numdouutax (Tumor-
infiltratinglymphocytes, TILs). B yacTHOCTH, NOBbILLIEHHBIN YPOBEHD
akcnpeccun LAG-3 3apernctpupoBaH y naLMeHToB ¢ HEMeNKOKMeY-
TOHbIM PaKOM Nerkoro, CapkoMOWN MSrKX TKaHel, PakoM SUYHWKOB,
menaHomon [18, 21]. MosblweHHas akenpecens LAG-3, obHapyxu-
BaeMasl Ha T-kneTkax, ABISIeTCS MapKkepoM arpecciBHOTO TEYEHNS
3M0Ka4eCTBEHHOrO HOBOOOPA30BaHNS 1 BAMSIET HA BbIKUBAEMOCTb
¥ MPOrHO3 ANs nauueHToB [22]. K ToMy Xe, HeKoTOpbIMI aBTopamm
0TMeYeHo yyacTe LAG-3 B anddhepeHLmMpoBKe perynsTopHbIX T-
knetok (Treg), KOTOpblE CMOCOBCTBYIOT Pa3BUTUIO MMMYHOCYMPEC-
cuu. B 10 xe Bpems Bnokaga LAG-3 npensTcTByeT uHaykuum Treg
[23]. Ocobblit MHTEpEC BbI3bIBAET cnocobHOCTL Monekynbl LAG-3
B3a/MOZJENCTBOBATb C APYMMMM MMMYHHBIMU KOHTPOSbHBLIMI TOY-
kamun, B ocobeHHocT ¢ PD-1 (programmed cell death-1, PD-1).
Takoe B3anMogencTame NpuBOAMT k KOMBUHMPOBAHHOMY MOAABIS-
towiemy acppekty B oTHOWeEHUN TCR 1 T-KNeToYHOro MMMYHHOTO
oTBeTa B Liernom [24].

Takum 06pa3om, HalK uccnefoBaHns nokasanu, YTo Mofeky-
na LAG-3 urpaeT 3HauuMyto poib B MEXaHWU3MaXx KaHLieporeHesa
U SBNSETCA NEPCMNEKTUBHON UMMYHOTEPANEBTNYECKON MULIEHBH
npu KONOPEKTanbHOM pake.

3AKNIOYEHUE

PesynbTaTbl Halux MCCnenoBaHuin LEeMOHCTPUPYKOT YBe-
nuyenne yposHst LAG-3 B CbIBOPOTKE KPOBW 1 TKaHK OMyXonu
BonbHbix ¢ KPP B cpaBHEHUM C KOHTPOMbHOWN rpynnoii. MonyyeH-
Hbl€ AaHHbIe MOTYT ObITb MCMOMb30BaHbI MPU Ha3HaYeHU TapreT-
HOVI Tepanuu y AaHHO kaTeropini 60MbHbIX.

AONONHUTENBHAA UHOOPMALIUA

Bknap aBTOpoB. Bce aBTOPbI BHECIM CYLLECTBEHHbIN BKA4
B pa3paboTky KOHLenuuu, NnpoBeAeHne UCCreaoBaHus W Nogro-
TOBKY CTaTbW, NPOYNU 1 0g00pUAM (hUHANbHYI0 BEpPCUo Nepeq
nybnukaymen.

KoHchnukT uHTepecoB. ABTOPbI AEKNapupyloT OTCYTCTBUE
SIBHBIX W MOTEHLMANbHbIX KOH(MMKTOB MHTEPECOB, CBA3AHHBIX C
nybnmkaLmen HacTosILLEN CTaTbMm.

WUcTouHuk domHaHcupoBaHUA. ABTOPbI 3asiBNsOT 06 OTCYT-
CTBWM BHELWHero MHaHCMpOBaHWS NpU NPOBEAEHUM UCCneno-
BaHus.

WHdopmupoBaHHOE cornacue Ha nyonukaumio. ABTOpbI
MOTyYnnn NUCbMEHHOE Cornacue nauueHToB Ha nybnukaumio me-
ONLMHCKUX JaHHbIX.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors made a substantial
contribution to the conception of the study, acquisition, analysis,
interpretation of data for the work, drafting and revising the article,

final approval of the version to be published and agree to be ac-
countable for all aspects of the study.

Competing interests. The authors declare that they have no
competing interests.

Funding source. This study was not supported by any exter-
nal sources of funding.

Consent for publication. Written consent was obtained from
the patient for publication of relevant medical information within
the manuscript.

NUTEPATYPA

1. Klapholz M. Presence of Tim3+and PD-1+CD8+T cells identifies
microsatellite stable colorectal carcinomas with immune exhaustion
and distinctclinicopathological features The Journal of Pathology.
2022. DOI: 10.1002/path.5877.

2. Liao X. A Review of emerging biomarkers for immune checkpoint
inhibitors in tumors of the gastrointestinal tract. Medical Science
Monitor: International Medical Journal of Experimental and Clinical
Research. 2022; 28: €935348-1. DOI: 10.12659/MSM.935348.

3. Yadav D. Cancer immunotherapy by immune checkpoint blockade
and its advanced application using bio-nanomaterials. Seminars in
Cancer Biology. Academic Press. 2022.

4. Guy C., Mitrea D.M., Chou P.C. et al. LAG3 associates with TCR-
CD3 complexes and suppresses signaling by driving co-recep-
tor-Lck dissociation. Nature Immunology. 2022; 23(5): 757-67. DOI:
10.1038/s41590-022-01176-4.

5. Jonkman T.H., Dekkers K.F., Slieker R.C. et al. Functional genomics
analysis identifies T and NK cell activation as a driver of epigen-
etic clock progression. Genome biology. 2022; 23(1): 1-21. DOI:
10.1186/s13059-021-02585-8.

6. Mehdizadeh S., Bayatipoor H., Pashangzadeh S. et al. Immune
checkpoints and cancer development: Therapeutic implications
and future directions. Pathol Res Pract. 2021; 223: 153485. DOI:
10.1016/j.prp.2021.153485.

7. Fucikova J. Immunological control of ovarian carcinoma by chemo-
therapy and targeted anticancer agents. Trends in Cancer. 2022;
DOI: 10.1016/j.trecan.2022.01.010.

8. Zhou C. Monitoring pre-and post-operative immune alterations in
patients with locoregional colorectal cancer who underwent laparos-
copy by single-cell mass cytometry. Frontiers in immunology. 2022;
13: 807539-807539.

9. Rhyner Agocs G., Assarzadegan N., Kirsch R. et al. LAG-3 Ex-
pression Predicts Outcome in Stage |l Colon Cancer. Journal
of personalized medicine. 2021; 11(8): 749. DOI: 10.3390/
jpm11080749.

10.  O6Lwwepoccuiickuii HauMoHarnbHbI COK3. Accounaumst OHKOMOroB
Poccuu. 3nokayecTBeHHble HOBOOBpa3oBaHuUsi 060[04HOI KULLKKA 1
pekTocurmougHoro otaena. KnuHuyeckne pekomengauun. 2020.

11.  Alshogran O.Y., Al-Delaimy W.K. Understanding of international
committee of medical journal editor's authorship criteria among
faculty members of pharmacy and other health sciences in Jor-
dan. J Empir Res Hum Res Ethics. 2018; 13(3): 276-84. DOI:
10.1177/15562646187 64575.

& POCCHIICKHE BUOMETMIIMHCKIE HCCTEIOBAHIAL  TOM 8 No2 2023

eISSN 2658-6576




16

ORIGINAL PAPERS

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Lang T.A., Altman D.G. Basic statistical reporting for articles pub-
lished in biomedical journals: Statistical analyses and methods in
the published literature or the SAMPL guidelines. Int J Nurs Stud.
2015; 52(1): 5-9. DOI: 10.1016/j.ijnurstu.2014.09.006.

Mygpos B.A. Anroputmbl CTaTUCTUYECKOrO aHammM3a KOnMYeCTBEH-
HbIX MPU3HAKOB B OMOMEAMLMHCKMX WCCRELOBAHUSX C NOMOLLbI0
naketa nporpamm SPSS. 3abaiikanbCkuil MEQULMHCKUIA BECTHMK.
2020; 1: 140-50.

Mygapos B.A. ANroputMbl CTaTUCTUYECKOTO aHann3a KayecTBEHHbIX
NPU3HaKoB B GMOMEAMNLIMHCKNX UCCeA0BaHMSAX C MOMOLLbIO NakeTa
nporpamm SPSS. 3abaitkanbckuit MeguuuHckuin BectTHuk. 2020; 1:
151-63.

Mygpos B.A. AnroputMbl KOppensuMoHHOTO aHanusa [aHHbIX B
61OMEANLIMHCKMX MCCNEA0BaHNAX C MOMOLLBID MakeTa nporpamm
SPSS. 3abaitkanbckuit MeguumHekmin BecTHuk. 2020; 2: 169-76.
Peng Y., Zhang C., Rui Z. et al. A comprehensive profiling of solu-
ble immune checkpoints from the sera of patients with non-small cell
lung cancer. J Clin Lab Anal. 2022; 36(2): e24224. DOI: 10.1002/
jcla.24224.

Li N. Soluble LAG-3 acts as a potential prognostic marker of gas-
tric cancer and its positive correlation with CD8+T cell frequency
and secretion of IL-12 and INF-y in peripheral blood. 2018; 341-51.
DOI: 10.3233/CBM-181278.

Chen F. Immunohistochemistry analyses of LAG-3 expression
across different tumor types and co-expression with PD-1. J Clin On-
col. 2020; 38(15): €15086—e15086. DOI: 10.1200/JC0.2020.38.15_
suppl.e15086.

Baleeiro R.B., Bouwens C.J., Liu P. et al. MHC class Il molecules on
pancreatic cancer cells indicate a potential for neo-antigen-based
immunotherapy. Oncolmmunology. 2022; 11(1): 2080329. DOI:
10.1080/2162402x2022.2080329.

Pyke R.M. Evolutionary pressure against MHC class Il binding
cancer mutations. Cell. 018; 175(2): 416-28. DOI: 10.1016/.
cell.2018.08.048.

Karlsson J. Molecular profiling of driver events in metastatic uveal
melanoma Nature communications. 2020; 11(1): 1-13.

Gertel S., Polachek A., Elkayam O. Lymphocyte activation gene-
3 (LAG-3) regulatory T cells: An evolving biomarker for treatment
response in autoimmune diseases. Autoimmunity Reviews. 2022;
21(6): 103085. DOI: 10.1016/j.autrev.2022.103085.

Tawbi H.A., Schadendorf D., Lipson E.J. et al. Relatimab and
nivolumab versus nivolumab in untreated advanced melano-
ma. New England Journal of Medicine. 2021; 386(1): 24-34.
Edwards C.J., Sette A., Cox C. et al. The multi-specific VH-based
Humabody CB213 co-targets PD1 and LAG3 on T cells to promote
anti-tumour activity. British journal of cancer. 2022; 126(8): 1168
77. DOI: 10.1038/s41416-021-01684-4.

REFERENCES

Klapholz M. Presence of Tim3+and PD—1+CD8+T cells identifies
microsatellite stable colorectal carcinomas with immune exhaustion
and distinctclinicopathological features The Journal of Pathology.
2022. DOI: 10.1002/path.5877.

Liao X. A Review of emerging biomarkers for immune checkpoint
inhibitors in tumors of the gastrointestinal tract. Medical Science
Monitor: International Medical Journal of Experimental and Clinical
Research. 2022; 28: €935348-1. DOI: 10.12659/MSM.935348.
Yadav D. Cancer immunotherapy by immune checkpoint blockade
and its advanced application using bio-nanomaterials. Seminars in
Cancer Biology. Academic Press. 2022.

Guy C., Mitrea D.M., Chou P.C. et al. LAG3 associates with TCR-
CD3 complexes and suppresses signaling by driving co-receptor—
Lck dissociation. Nature Immunology. 2022; 23(5): 757-67. DOI:
10.1038/s41590-022-01176-4.

Jonkman T.H., Dekkers K.F., Slieker R.C. et al. Functional genomics
analysis identifies T and NK cell activation as a driver of epigen-
etic clock progression. Genome biology. 2022; 23(1): 1-21. DOI:
10.1186/s13059-021-02585-8.

Mehdizadeh S., Bayatipoor H., Pashangzadeh S. et al. Inmune
checkpoints and cancer development: Therapeutic implications
and future directions. Pathol Res Pract. 2021; 223: 153485. DOI:
10.1016/j.prp.2021.153485.

Fucikova J. Immunological control of ovarian carcinoma by chemo-
therapy and targeted anticancer agents. Trends in Cancer. 2022;
DOI: 10.1016/j.trecan.2022.01.010.

Zhou C. Monitoring pre-and post-operative immune alterations in
patients with locoregional colorectal cancer who underwent laparos-
copy by single-cell mass cytometry. Frontiers in immunology. 2022;
13: 807539-807539.

Rhyner Agocs G., Assarzadegan N., Kirsch R. et al. LAG-3 Expres-
sion Predicts Outcome in Stage Il Colon Cancer. Journal of person-
alized medicine. 2021; 11(8): 749. DOI: 10.3390/jpm11080749.
Obshcherossiyskiy natsional’nyy soyuz. Assotsiatsiya onkologov
Rossii. Zlokachestvennyye novoobrazovaniya obodochnoy kishki
i rektosigmoidnogo otdela [Malignant neoplasms of the colon and
rectosigmoid]. Klinicheskiye rekomendatsii. 2020. (in Russian).
Alshogran O.Y., Al-Delaimy W.K. Understanding of international
committee of medical journal editor’s authorship criteria among
faculty members of pharmacy and other health sciences in Jor-
dan. J Empir Res Hum Res Ethics. 2018; 13(3): 276-84. DOI:
10.1177/15562646187 64575.

Lang T.A., Altman D.G. Basic statistical reporting for articles pub-
lished in biomedical journals: Statistical analyses and methods in
the published literature or the SAMPL guidelines. IntdNursStud.
2015; 52(1): 5-9. DOI: 10.1016/j.ijnurstu.2014.09.006.

Mudrov V.A. Algoritmy statisticheskogo analiza kolichestvennykh
priznakov v biomeditsinskikh issledovaniyakh s pomoshch’yu pa-
keta programm SPSS [Algorithms for statistical analysis of quan-
titative traits in biomedical research using the SPSS software
package]. Zabaykal'skiy meditsinskiy vestnik. 2020; 1: 140-50. (in
Russian).

Mudrov V.A. Algoritmy statisticheskogo analiza kachestvennykh
priznakov v biomeditsinskikh issledovaniyakh s pomoshch’yu pa-
keta programm SPSS [Algorithms for statistical analysis of qual-
itative features in biomedical research using the SPSS software
package]. Zabaykal’skiy meditsinskiy vestnik. 2020; 1: 151-63. (in
Russian).

& RUSSIAN BIOMEDICAL RESFARCH

VOL8 N2 2023

ISSN 2658-6584




OPUTMHAJIBHBIE CTATBI

17

15.

16.

17.

18.

19.

Mudrov V.A. Algoritmy korrelyatsionnogo analiza dannykh v bio-
meditsinskikh issledovaniyakh s pomoshch’yu paketa programm
SPSS [Algorithms for correlation analysis of data in biomedical re-
search using the SPSS software package]. Zabaykal'skiy meditsins-
kiy vestnik. 2020; 2: 169-76. (in Russian).

Peng Y., Zhang C., Rui Z. et al. A comprehensive profiling of solu-
ble immune checkpoints from the sera of patients with non-small cell
lung cancer. J Clin Lab Anal. 2022; 36(2): e24224. DOI: 10.1002/
jcla.24224.

Li N. Soluble LAG-3 acts as a potential prognostic marker of gas-
tric cancer and its positive correlation with CD8+1 cell frequency
and secretion of IL-12 and INF-y in peripheral blood. 2018; 341-51.
DOI: 10.3233/CBM-181278.

Chen F. Immunohistochemistry analyses of LAG-3 expression across
different tumor types and co-expression with PD-1. J ClinOncol. 2020;
38(15): e15086—e15086. DOI: 10.1200/JC0.2020.38.15_suppl.e15086.
Baleeiro R.B., Bouwens C.J., Liu P. et al. MHC class Il molecules on
pancreatic cancer cells indicate a potential for neo-antigen-based

20.

21.

22.

23.

24.

immunotherapy. Oncolmmunology. 2022; 11(1): 2080329. DOI:
10.1080/2162402x2022.2080329.

Pyke R.M. Evolutionary pressure against MHC class Il binding
cancer mutations. Cell. 018; 175(2): 416-28. DOI: 10.1016/.
cell.2018.08.048.

Karlsson J. Molecular profiling of driver events in metastatic uveal
melanoma Nature communications. 2020; 11(1): 1-13.

Gertel S., Polachek A., Elkayam O. Lymphocyte activation gene-
3 (LAG-3) regulatory T cells: An evolving biomarker for treatment
response in autoimmune diseases. Autoimmunity Reviews. 2022;
21(6): 103085. DOI: 10.1016/j.autrev.2022.103085.

Tawbi H.A., Schadendorf D., Lipson E.J. et al. Relatimab and
nivolumab versus nivolumab in untreated advanced melano-
ma. New England Journal of Medicine. 2021; 386(1): 24-34.
Edwards C.J., Sette A., Cox C. et al. The multi-specific VH-based
Humabody CB213 co-targets PD1 and LAG3 on T cells to promote
anti-tumour activity. British journal of cancer. 2022; 126(8): 1168-
77. DOI: 10.1038/s41416-021-01684-4.

@ POCCHIICKME BUOMEJIMIIMHCKUE UCCIETOBAHUA  TOM 8 No2 2023

eISSN 2658-6576




