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Momusayusa u yens. V3yueHne KOHCEpBaTUBHOCTH MEXXBHUJIOBOW CHHTEHHH SIBISETCS
B2XHOW OCHOBOWM JUIS TPOBEJACHHS TI'€HOMHBIX WCCJICIOBAHUM, HEOOXOAMMO JUIS
MOHUMaHU (PYHKIIMOHAJIBHBIX OCOOEHHOCTEH, BXOIIIUX B KOHCEPBATUBHBIN CHHTEH-
HBI OJIOK T€HOB, a TAKXKE ITUPOKO HUCIONB3YeTCs IS aHaIN3a IMyTel SBOIIONNOHHOMN
JUBEPTeHINH Pa3InYHbIX OpraHu3MoB [ 1, 2]. Panee B Hamux rcciae10BaHUSX BBISBICHO
12 renos (kcne2, gart, tmem50b, il10rb, ifnar2, urbl, grikl, uspl6, Itnl, cyyrl, app,
jam2), Hecymmx MPOIYKT PEKOMOWHAIMM MEXIY IBYMS MOOWMJIBHBIMH 3JIEMEHTAMH
(BovB u ERV) ¢ yuacTkamu romosioruu k paznuaasiM MUKpoPHK u xapakrepusyrommu-
MUCSI BBICOKOH 3BOJIIOLIMOHHOM KOHCEPBATUBHOCTHIO CHHTEHHMH Y MIIEKOMUTAIOUIMX,
Ha4yMHAS ¢ YTKOoHOCA [3]. Y denoBeka OJIOK 3TUX T€HOB JIOKAIM30BaH B XpoMocome 21,
TPUCOMHUSI KOTOPOU MPHUBOIUT K HEWpOAEreHEepaTHBHOMY 3a00JIEBAaHHIO — CHHAPOMY
Hayna. J{ist TOro 4TOOBI BBISCHUTH BO3MOXKHBIE (DYHKIIMOHAJIBHBIE CBSI3H, ACCOLIMUPO-
BaHHBIC C HBOJIOLMOHHOW KOHCEPBATHMBHOCTHIO CHHTEHHHM 3THUX TI'CHOB, BBINIOJHEH
aram3 in Silico cnenuduyecknx GyHKIHOHATBHBIX 0COOCHHOCTEN MX SKCIIPECCHH.
Memoowr u ancopummor: Uapopmaiust 00 HCCIEAYEMBIX CTPYKTYPHBIX T'€HAaX M UX
JIOKAJIM3alKHU B TEHOMaX Pa3IM4HbIX BUIOB ITOJIyYCHA U3 MEXIyHAPOAHOW 0a3bl JAHHBIX
GenBank. Jlns mocTpoeHus: ceTH W3BECTHOTO U MPEICKa3aHHOTO B3aUMOJEHCTBUS UC-
nonb3oBain pecypesl GeneMANIA, a taxoke STRING ver. 12.0. Ananu3 QyHKIIMOHATB-
HO aHHOTAIIMH BBITIOJIHEH € TOMOIIbI0 BeO-cepBruca DAVID, ¢ ucnonb3oBannem GOA,
InterPro, KEGG, SMART, UniProt. [Ipoananu3upoBaHbl IuTepaTypHble HCTOYHHUKH,
WHJIEKCUpYEMbIe B MEKIyHApOIHbBIX 6azax ganHbIX Web of Science, Scopus, Pubmed.
Pesynomamei: I3ydaembie CTPYKTYPHBIC T€HBI SBIISIOTCS 9YaCTHIO OJTHOM CETH, Ubs OHMO-
JIorMYecKasi 3HaYMMOCTh HY>KAAeTCsl B AajbHEHIIeM neciiegoBanuy. OKas3aiaock, 9To UX
9KCcHpeccus He TKaHecnenuduuHa. benku, Kogupyemble 3TUMH T€HaMH, Y4acTBYIOT B
(dyHIaMEHTaIbHBIX OMOJIOTHYECKMX MPOIIECCcax KU3HE00eceueH s KIETOK, TAKUX KaK
MyPUHOBBIH CHHTE3, OCJKOBBIA CHUHTE3, MEXKKJICTOYHBIC B3aMMOJCHCTBUS, HOHHAs
BO30YyIMMOCTh KJIETOK (KaJlMeBble KaHAJbI), BOCHAIUTEIbHbIE W AHTHOKCHIAHTHBIC
nporecchl. I[lepeuncieHHble (QYHKIMHM TOJIHICHHBI, COOTBETCTBYIOIIHE T'€HOMHBIE
JIIEMEHTHI Pa30pocaHbl MO0 Pa3HBIM XPOMOCOMAaM, IOBBIIICHHAS WM TOHMKEHHAS
WHIWBUAYaJIbHAS SKCIIPECCHS OTIEJIbHBIX T€HOB U3 0J10Ka 12 CHHTEHHBIX T€HOB OOHapy-
JKUBAETCS B PAJIE OMYXOJeW, HapuMep, MOJIOYHOM XKele3bl, eueHu. TeM He MeHee
W3MEHEHUS SKCIIPECCHU TOCIETHNX HaOMomaeTcss y BceX 12 TeHOB MpH TaKWUX
HelpoJereHepaTuBHBIX MATOJIOTUSIX, Kak 0oJie3Hb Anblreiimepa u cuaapom layna [4].
[TomyueHHbIe pe3ynabTaThl HOATBEPKAAIOT UMEIOLIUECS TaHHBIE O TOM, YTO B 3BOJIIO-
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UOHHO KOHCEPBATUBHBIX MO T€HETHUYECKOMY CLEIUICHHIO OJIOKax MOBBIIIEHA IUIOT-
HOCTb T€HOB, BOBJICUCHHBIX B POPMUPOBAHNE aHATOMHUYECKHX XapaKTEPUCTUK U Pa3BH-
THE IEeHTpaIbHON HepBHOHN cucTeMsl [5]. C pyHKINOHATHFHON TOYKH 3PEHHUS 3TH T€HBI
MOIPA3CNAOTCS Ha CIEAYIOIME TPYINbl: YIHETCHUE KIETOYHOTO JEeJEHHS U
KJIETOYHOT'O OOHOBIICHMS, MOHM)KEHHass BO30YIMMOCTh KIETOK, MOBBIIICHHE PHCKa
BOCTIAJIUTENIBHBIX PEAKIMHA M OKHCIMTENIBHOI'O CTpEeCcCa, HAPYIIEHUS MEXKJIETOYHBIX
B3aumogeiicTBuil. TecHas (yHKIMOHaNbHAS CBSI3b BBIABICHA MEXIY HapyLICHHEM
BO30YyIMMOCTH KJIETOK U Oefka mpesmecTBeHHuKa ammionaa (APP u 6enok xanueBoro
kaHana — KCNE2; APP u yMeHbIIeHrEe YyTUIH3allUY TITyTaMaTa U yBEJINYEHUE OKUCIIH-
tenbHOTO cTpecca — GRIK 1; n3MeHeHns: akTHBHOCTH IyTel cuHTe3a mypuHoB — GART;
BbIOpoc nmuroknHOB — IFNAR2 u IL10RB), yckopenusi crapenust kierok (USP16),
nedexToB OenkoBoro cuHTe3a (TpoBepka kadecTBa pubocom — LTNI u aedexTHbIC
prubocoMbl — URB1), MexKIeTOUHBIX B3anMoAeiHcTBII (APP; mmoTHBIE MEeXXKITETOUHBIE
KOHTaKTHl — JAM2; TpaHCTIOPTHPOBKA B (opMHUpOBaHHUE dHAO- U 3k30coM — CYYRI1 u
TMEMS50B).

Bvi6oowi: [To-BuauMoMy, IMEHHO B3aUMOCBS3SIMUA MEXKy HapyIIEeHHEM MEXKIECTOUHBIX
B3aMMOJCHWCTBUN, CTapEHWEM H Jerpajanvell KIETOK MOXET OOBSCHATHCS 3BOJIO-
[IUOHHAsE KOHCEPBATHBHOCTh CHHTEHHH PAacCMOTPEHHBIX T€HOB W MPUCYTCTBUE B HUX
O/IMHAKOBBIX 3JIEMEHTOB PETYJISATOPHOMN ceTH — onpeaeneHHbIXx MUKpoPHK, BHOCSIINX
BO3MOXXHOCTb CHHXPOHU3UPOBAHHOM KOPPEKIMU UX 3KCIPECCHH.

Qunancuposanue. ViccnenoBaHue noanepkxaHo MHHHCTEPCTBOM HAayKH U BBICILIETO
obpazoBanus Poccuiickoit @enepamuu (Ne 075-00503-24-01).
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Motivation and Aim: In addition to serving as a crucial foundation for genomic research,
the study of interspecific synteny conservation is also extensively used to examine the
evolutionary divergence pathways in various organisms and to comprehend the
functional characteristics of the genes contained in the conserved synteny block [1, 2].
In our previous studies, we identified twelve genes — kcne2, gart, tmem50b, il10rb,
ifnar2, urbl, grikl, usp16, Itn1, cyyrl, app, and jam2 — carrying a recombination product
between two transposons — BovB and ERV — with homology sites to distinct microRNAs
[3]. These genes form a highly evolutionary-conserved synteny block in mammals. This
block is located on chromosome 21 in Homo sapiens, the trisomy of which causes
neurodegenerative diseases such as Down syndrome. Analyzing in silico the distinct
functional aspects of these genes' expression allowed us to piece together their potential
functional connections that could explain the evolutionary conservatism of their synteny.
Methods and Algorithms: Information on the studied structural genes and their
localization in the genomes of different species was obtained from the GenBank
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database. To construct the network of known and predicted interactions, we used the
GeneMANIA prediction server as well as STRING (version 12.0). Functional annotation
analysis was performed with the DAVID resource system using GOA, InterPro, KEGG,
SMART, and UniProt. Literature sources from the Web of Science, Scopus, and Pubmed
were analyzed.

Results: The structural genes studied are part of the same network, the biological
significance of which needs to be further investigated. It has been shown that their
expression is not tissue-specific. These genes encode proteins that are involved in
fundamental biological processes of cell life support, such as purine synthesis, protein
synthesis, intercellular interactions, ionic excitability of cells (potassium channels), and
inflammatory and antioxidant processes. The listed functions are polygenic, and the
associated genomic elements are dispersed across different chromosomes. Increased or
decreased individual expression of individual genes from the block of 12 syntenic genes
is found in a number of tumors, e.g., breast and liver. However, changes in the expression
of all 12 genes are observed in neurodegenerative diseases such as Alzheimer's disease
and Down syndrome [4]. The results obtained support existing data that the density of
genes involved in anatomical and central nervous system development is increased in
evolutionarily conserved genetic linkage blocks [5]. Functionally, these genes are
classified into the following groups: inhibition of cell division and renewal, reduced cell
excitability, increased risk of inflammation and oxidative stress, and impaired
intercellular interactions. A close functional relationship has been found between
impaired cell excitability and amyloid precursor protein (APP and potassium channel
protein — KCNE2; APP and decreased glutamate utilization and increased oxidative
stress — GRIK1; changes in purine synthesis pathway activity — GART; cytokine
release — IFNAR2 and IL10RB), accelerated cell aging (USP16), defects in protein
synthesis (ribosome quality control — LTN1 and defective ribosomes — URB1),
intercellular interactions (APP; tight intercellular contacts — JAMZ2; transport and
formation of endo- and exosomes — CYYR1 and TMEM50B).

Conclusion: Apparently, it is the link between the disruption of intercellular interactions,
aging, and cell degradation that can explain the evolutionary conservatism of the synteny
of the genes studied and the presence in them of the same elements of the regulatory
network — certain microRNAs that allow the synchronized correction of their expression.
Funding: The study is supported by the Ministry of Science and Higher Education of the
Russian Federation (No. 075-00503-24-01).
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