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Momusayusa u yenv: OgHON W3 0COOCHHOCTEH TPEXMEPHOW CTPYKTYPHI XpOMaTHHA
HEHPOHOB KOPHI TOJOBHOTO MO3ra 4YellOBeKa SIBIISIOTCS JajbHHE KOHTAKTEHI,
MPEIONIOKUTEILHO  (popMupyembie Oenkamu Tpymmbsl  nogukom0 [1].  laHHBIC
KOHTaKThl ObUTM OOHapy>KeHBl B HEMpOHAX B3POCIOrO MO3ra, TAC OHU COCIUHSIOT
MIPOMOTOPHI HEAKTUBHBIX T€HOB, KOJUPYIOIIUX TPAHCKPUIIIMOHHBIE (PaKTOPHI, MHOTHE
U3 KOTOPBIX YYacTBYIOT B Pa3BHTHH HEPBHON cucTeMbl. OJJHAKO POJIb MOJIMKOMOOBBIX
KOHTaKTOB B )KM3HHM KJIETKH ocTaeTcs HescHOM. [Ipex e npu u3ydeHnn 3TUX KOHTAKTOB
MbI ucnonb3oBa Hi-C kapThl HEWMpPOHOB, MOMYyYEHHBIX W3 B3POCIOrO MO3ra M HE
pazneneHHbIx Ha oAtk [1]. B marnHO0i# paboTe MBI HCTTOTE30BAIM OTKPHITHIE TAHHBIE
0 TPEXMEPHOW CTPYKType W TPAHCKPUITOME OJWHOYHBIX HEHPOHOB [2—5], 4TOOBI
V3YYUTh BO3MOXKHBIE OTJIMYHSA TATTepHA JalbHUX IOJUKOMO-OMOCPEIOBaHHBIX
KOHTaKTOB B pa3HBIX IMOATHUIAX HEWPOHOB, a TAKXKe HA PAa3HBIX CTANUAX PA3BUTHS
HEWPOHOB.

Memoowr u arcopummoei: B pabote ObUIM NPOAaHATM3UPOBAHBI OTKPBITHIE JaHHBIC O
TPEXMEPHOU CTPYKTYpe XpOMaTHHA OJJUHOYHBIX KJIETOK, TOTy4eHHbIe MeToaoM SNM3C-
Seq, a Tak’ke OTKPBIThbIe JaHHBIE TPAHCKPUITOMHUKH OJUHOYHBIX KieTok SNRNA-seq.
Jlig aHanwW3a W BH3yalM3alliM JaHHBIX OBUIM HWCIIONB30BaHbI OuOmmorekn Python:
cooler [6], cooltools [7], scanpy [8], a Takxe nporpamma HiGlass [9].

Peszynomamer: Mpl 00HapY KUK, YTO MATTEPH TTOJIMKOMOOBBIX KOHTAKTOB OTJIMYAETCS
B BO30Y>KAAIOMIMX ¥ TOPMO3HBIX HeHpoHax. B 4acTHOCTH, B TOPMO3HBIX HEHPOHAX, B
OTIIMYHE OT BO30YXKAIOINX, OTCYTCTBYIOT OJTUKOMOOBBIE KOHTAKTHI ¢ TeHOM SOX2,
KOJMPYIOIIAM TPAHCKPUINITUOHHBIA (aKTOp, YYACTBYIOIIUN B pPa3BUTHH HEPBHOM
CHUCTEMBI, @ caM Te€H HMMeeT BBICOKYIO 3Kcmpeccuio. Kpome TOro, MHTEHCHBHOCTH
HEHPOHANBHBIX MOJUKOMOOBBIX KOHTAKTOB HM3MEHSETCS B XOJIe pa3BUTHS HEPBHON
CHUCTEMBI, IOCTUTasi MAaKCHMYyMa BO B3POCIBIX HeHpOHaX.

Bvigoovi: TlomydeHHble pe3yabTaThl TO3BOJISIIOT MPENNOJIOKHUTh, YTO JalbHUE
MOJIMKOMOOBBIE KOHTAKTHI PETYIUPYIOT paboTy TPaHCKPUIIIMOHHBIX (DAKTOPOB B XOJI€
Pa3BUTHUSL MO3Ta, a TAK)KE MOTYT OBITh BaXXHHI JUIsl JOPMHUPOBAHUS PA3HBIX TOTHIIOB
HEHPOHOB.

Qunancuposanue. Viccnenosanve nozaepxano rpaatom PHO (Ne 21-74-10102).
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Motivation and Aim: Long-range polycomb interactions are the hallmark of neuronal
chromatin 3D structure in the human brain cortex [1]. In mature neurons, these
interactions bring together promoters of inactive genes that code for transcription factors,
many of which are involved in nervous system development. However, the precise role
of polycomb interactions in the neuronal development and function remains unclear.
Previously, we used bulk Hi-C data to study neurons in the adult brain [1]. In this work,
we used publicly available single-nucleus data on 3D structure and transcriptome of
neurons [2-5] to study the pattern of polycomb interactions in the subtypes of mature
neurons as well as in developing neurons.

Methods and Algorithms: In this work publicly available snm3C-seq and snRNA-seq
data were analyzed. Python libraries: cooler [6], cooltools [7], and scanpy [8] — were
used for analysis, and HiGlass software [9] — for visualization.

Results: We discovered that polycomb interactions occur at different loci in excitatory
and inhibitory neurons. In particular, polycomb interactions with the SOX2 gene, that
code for neuronal transcription factor, are present in excitatory neurons, but not in
inhibitory neurons. Accordingly, SOX2 gene is expressed exclusively in inhibitory
neurons, in line with repressive function of polycomb. We also found that the intensity
of neuronal polycomb interactions increases in the course of brain development,
reaching maximum in mature neurons.

Conclusion: Our results suggests that long-range polycomb interactions are involved in
the regulation of neuronal transcription factors during brain development and may also
be important for neuronal differentiation into subtypes.

Funding: The study is supported by the Russian Science Foundation grant (No. 21-74-
10102).
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