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Momusayua u yenrp. MUKPOOMOTa KHIIEYHHKA YEIOBEKA BBIIOIHAET MHOXKECTBO
(GyHKUMI BaXXHBIX AJISI MOAACPIKAaHUS 310POBbS U PETYJSLIMA UMMYHHOH CHUCTEeMBbI. B
HAYYHOU JUTepaType MMEeTCsl CBSI3b MEXIY COCTABOM MHKPOOHOTHI KWIICYHWUKA U
pe3yibpTaTaMil UMMYHOTEpAIUK 3JI0KAa4eCTBEHHBIX ommyxosiei [1]. DTa 3aBUCHMOCTH
ObUla TOATBEP)KACHA SKCIIEPUMEHTAMH IO Iepecaike MUKPOOHOTHI OT IAaLUCHTOB
MBILIAaM, JINIIEHHBIM MHUKPOOHOTHI, 8 TAK)KE MAIlMEHTaM C HEraTUBHBIMH pe3yJIbTaTaMu
JieueHus [2, 3], oJHaKO Y€TKOTrO MOHUMaHMS OMOJIOIMYSCKUX MEXaHU3MOB BCE €I1Ie HET.
[losTOMy 1Enpl0 AAHHOTO MCCIEOOBaHUS OblIa CHUCTEMaTH3alUsl METareéHOMHBIX
JAHHBIX M3 OTKPBITHIX MCTOYHHMKOB M BAJUAWPOBAHME IOJyYCHHBIX PE3YJIbTATOB C
WCIIOJIb30BaHNEM 3KCIIEPUMEHTAIbHON MO/IETN METaHOMBI.

Memoowt u ancopummor: C HCTIONF30BaHUEM MOJIETTH CMEIIaHHbIX 3P eKrToB (ZicoSeq)
ObUIM MPOAHAIM3HUPOBAHbI TaKCOHOMHYECKHE Mpoduan 680 KUIIEYHBIX METareHOMOB
MAIMeHTOB, TMPOXOJUBIIMX HMMMYHOTEpAIUIO, M3 CEMU paHee OMyOJMKOBAaHHBIX
uccnenopanuii  (0a3br  jmaHHbix  NCBI-EBI). [ljis  mnoBbllieHHs  JOCTOBEPHOCTH
pe3yjIbTaTOB B aHajM3€ ObUIM HCIIOJIB30BaHbl PA3JIUYHBIE CTPATETHH KOPPEKIUH
3 PEeKTOB MHOKECTBEHHOTO TECTUPOBAHMS THIIOTE3. B YacTHOCTH, HCIOIH30BAIHCH
MOMPaBKM Ha MHOKeCTBeHHOe cpaBHenwe: FWER (family-wise error rate) —
BEPOATHOCTH COBEPIUINTH XOTs OBbI 01HY ommOKy niepBoro poxa u FDR (false discovery
rate) — juist yuera BEpOSTHOCTH OIIMOKK BTOPOTO poa. J{yist mpoBeieHNs NCCIIeI0BaHUSI
Ha MBIIIMHOW MOJIEJIM METaHOMbI ObL1 BbIOpaH ImtamMm B. adolescentis 150 [4]. B
HCCIENOBAHUAX HCIIOAB30BaINCh, caMku Mbiueir C57Bl/6 Becom 17-20 T,
npuoOpereHable B nuToMHHKEe «®umuan Crombosas ®I'BYH HIBMT OMEBA
Poccum». Mpiiam OblTa MpUBHTa KYJbTypa KieTok menaHombl B16/F1. Beoaumace
muoduibHas KyJbTypa OudumaodakTepuii u pactBop antutesna PD-1 B cOOTBETCTBUM C
pa3paboTaHHBIM MPOTOKOJIOM HCCleloBaHMA. B panpHelimeM npooawics cOop
MBIIIMHBIX (ekaauii JJsl OlEeHKHM OaKTepHaTbHOTO pa3zHOOOpas3Hs IOCPEACTBOM
cexkBeHnpoBanuss rena 16S pPHK nHa Oxford Nanopore Technologies.
TpanckpuntomHoe ceBeHupoBanue TtoTanbHod PHK omyxonum npumensuiocs aiis
KOJIMUYECTBEHHOMN OLIEHKU YPOBHS SKCIIPECCUU T'€HOB.

Pesynomamovr. B pesymbrate amammsa Bifidobacterium  adolescentis  6wura
WICHTH(QHUIIMPOBAHA KaK eIMHCTBEHHBIIN CTPOTUi OroMapKep MOJ0KHUTENLHOTO UCX0/a
WMMYHOTEpanuy, NpOoUeqInil ycTaHoBIeHHble moporu goctoBepHoctH (FWER
p<0.05; FDR p<0.05). YroOsl moATBEPAWUTH MOTCHIMAILHOE BO3ACHCTBUS
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B. adolescentis Ha pe3ynpTaThl MMMYyHOTEpAnHMu OBLIO MPOBEACHO HCCICIOBAHUEC
BiIusAHUS aHTH-PD-1 Tepamum B komMOuHaumu ¢ OudumobakTepusiMu Ha JieUuCHHE
IKCTIEPUMEHTATBHON MOJIEITH METaHOMBI.

Bb1600v1: Pe3ynpTaThl 5KCIIEPUMEHTOB Ha MBIIIAX MOKA3aJIM, YTO BBEACHHE ITaMMa B.
adolescentis 150 He TOJBKO CIOCOOCTBOBAN YBEIMUEHHIO POCTa IKCIIEPUMEHTAIBHON
MEJIaHOMBI, HO TaKKe NPUBOIMI K IOBBIMICHUIO KOJIMYECTBA YCIOBHO-TIATOT€HHBIX
Oaktepuii B KumieyHuke. Ha ocHOBe aHanm3a AaHHBIX TPAHCKPHUIITOMA, MOBBIIIANACH
aKcTpeccus omyxonieBeix reHoB Eroll, Mtssll, Atf3, Mitf, Mxil, Vegfa, Slc2al,
KOTOpBIE, COTJIACHO JINTEPaTypHBIM JaHHBIM, aCCOLUUPYIOTCS C METACTa3UPOBAHUEM U
POrPECCUPOBaHKEM Ommyxomu [5—7].

Qunancuposanue. PaboTta BeIOIHEHA IPH MOJAEPKKeE TpanTta Poccuiickoro Hay4unoro
®onpa, cormamenue Ne 22-75-10029. Wndopmanuss o mpoekTre OOCTymHaA IO
cceuike https://rscf.ru/project/22-75-10029/.
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Motivation and Aim: The human gut microbiome plays an important role in maintaining
health and regulating the immune system. There is a growing body of scientific evidence
linking the composition of intestinal microbiota to the effectiveness of immunotherapy
for cancer [1]. However, the exact mechanisms behind this relationship are still not fully
understood.

This study aims to systematically analyze metagenomic data from publicly available
sources and validate its findings using an experimental model of melanoma.

Methods and Algorithms: B. adolescentis 150 was selected for the study in a mouse
model of melanoma [4]. The studies used female C57BL/6 mice, weighing between 17
and 20 g, which were purchased from the "Stolbovaya Branch of the Federal State
Budgetary Educational Institution of the National Research Institute of FMBA of
Russia." The mice were then vaccinated with a melanoma cell culture derived from the
B16/F1 cell line. After that, a lyophilized culture of bifidobacteria and a PD-1 antibody
solution were injected into the mice according to the developed research protocol. Later,
faecal samples were collected from the mice to assess bacterial diversity using
sequencing of the 16S rRNA gene at Oxford Nanopore Technologies. In addition,
transcriptomic sequencing of the total tumor RNA was performed to quantify gene
expression levels.

Results: As a result of the analysis, Bifidobacterium adolescentis was identified as the
only strict biomarker for a positive outcome from immunotherapy that met the
established confidence thresholds (FWER p < 0.05; FDR p < 0.05).
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To confirm the potential impact of B. adolescentis on immunotherapy outcomes, a study
was conducted to investigate the effect of anti-PD-1 therapy combined with
B. adolescentis in an experimental melanoma model.

Conclusion: The results from experiments on mice demonstrated that the administration
of the B. adolescentis 150 strain not only promoted the growth of experimental
melanoma but also increased the number of opportunistic bacteria in the intestines.
Based on transcriptome data analysis, the expression levels of genes associated with
tumor progression and metastasis, such as Eroll, Mtssll, Atf3, Mitf, Mxil, and Vegfa,
increased. These genes have been linked to tumor metastasis and disease progression in
previous studies [5-7].

Funding: Financial support for this study was provided by the Russian Science
Foundation under the grant number 22-75-10029, available at https://rscf.ru/project/22-
75-10029/.
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