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Mpozpamma KOHbepeHyuu

19 uroHs1 2026 200a — | 0eHb KOHhepeHyuu

10:00 - 11:00 Peructpanus, pasmelnieHne nocTepos

11:00 - 11:05 OTkpsiTiIe KOHDEpeHINN

lneHapHbIlU Ook1a0

11:05 - 12:00 Kupees Urops Uropesny,
HU Ousuko-xuMmdeckoir O1onorum
umenn A.H.Benosepckoro (r. Mocksa)

BoccranoBeHe HaIHYK/I€OCOMHOM OpTaHU3aLN
XpoMaTuHa nocne pennnkanyy JHK: pors SMC-
KOMII/IEKCOB

12:00-12:15

Kogbe-6petik

Cekyusi «Onmuyeckue Memoodsbl 8 BU3yasiuzayuu cmpykmypbl U QUHaAMUKU K/1€MOK»

12:15-12:45 MInpmun EBrennit AnekcaHapoBuy,
¢dusudecknit paxynsrer MI'Y numenn
M.B. JTomonocoBa (r. MockBa)

OnTnyeckas BUsyannsanusa KIeTOK C BBICOKUM
BPEMEHHBIM I CIIEKTPaNbHBIM pa3pelleHneM —
NIpUMEHEHME JI7IA 3a/la4 IMarHOCTUKI

12:45 - 13:15 byTos Kupunn Pomanosny,
HMMUII metckoit reMaToONOTNM,
OHKOJIOTMM ¥ MIMMYHOJIOTUY UM
IOMutpus Porauesa

(r. Mocksa)

Vcnonb3oBaHue GIIyopecieHTHBIX 0eKOB I
ompefieNieHNA ITATOT€HHOCTY HOBBIX TeHeTUIeCKMX
BapMaHTOB YeNOBEKa

13:15 - 13:45 ITynnxas Exarepuna Vropesna,
Cankr-ITletep6yprexmit
HONUTEXHUYECKMIT yHUBepcuTeT IleTpa
Bemukoro

(r. Cankr-Iletepbypr)

OT onTuyeckoit BU3yam3anuy K uudpoBoMy
aHa/MM3Yy CMHAIICOB: KomryecTeHHasa 3D mopdomnornsa
HeH/IPUTHBIX IINIIKOB

13:45 - 14:30

O6e0

14:00 - 16:00 MocmepHas ceccus 1

Cekyus «Ljumockesniem, cuzHasusayusi u 6uomexaHuka K/1emok» (yacms 1)

16:00 - 16:30 Tropun-Kyspmun [1étp AnexceeBny, CurHanpHble MeXaHU3MbI KOMMUTHPOBAHMA
MHOMW MTI'Y umenn M.B.JloMmoHOCOBa | MOCTHATaTbHBIX CTBONOBBIX K/IETOK Ye/lTOBeKa
(r. Mocksa)
16:30 - 17:00 ®onun Anexcansp Bragnmmposud, Crpecc-nHpyLubenpHble HeMeMOpaHHbIE OPAarHeIIbL

MucturyT Huronorun PAH
(r. Cankr-Iletepbypr)

17:00 - 17:30 I'ypumuayk Hukura bopucosny,
¢dusudecknit paxynsrer MI'Y numenn
M.B. JTomoHocoBa (. MockBa)

Kaxk 9/IEMEHTApPHbIE CTPOUTE/IbHDbIE 610K OIIPENENAIT
MEXaHMKY U TNHAMUKY Ty6yHMHOBOFO IOUTOCKEIETA

17:30 - 18:00 bypakos AnTon Bragumuposny,
HUW ®Ousmuko-XxuMmdeckom 61onornm
umenn A.H.Benosepckoro (r. Mocksa)

AJbTepHaTUBHBIE LIEHTPBI OPTaHMU3ALVIN
MUKpOTpy6Oouek: ponb 6enkos Arl4C u JAKMIP2




IIT Hayynasn koHdepeHUHA
«bnodu3nka u GU3HOJIOTHA KICTKH
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10:00 - 11:00

Perucrpanus, pasMelienne HOCTEPOB

lMneHapHbIl 00K1a0

11:00 - 12:00 Bopo6beB VBan AHnpeeBuy, Junamyka GpoKaJTbHBIX KOHTAKTOB: POCT, CKOJIbXEHNUE U
Ouonornyeckuit paxKynpreT pasbopka
MTY umenu M.B. JTomonocosa (T.
Mocksa)

12:00-12:15 Kod)e-Gpe[]K

Cekyusi «CoyemaHue MoOesiupoBaHUsi U IKCrepuMeHmos 8 6UOPU3UKE K/IemKU»

12:15 - 12:45 Conosbesa Onbra OnyapioBHa, MogenupoBaHue 371EKTPUYECKON ¥ MEXaHNYECKOM
MHctuTyT MMMYyHONIOrMH U ¢pusyonorny | GyHKIMM KapAMOMMOLMTOB B HOPMe, IIPYU CTapeHUN
Ypanbckoro otgenenns Poccuiickoit u ipy matojoruu: in silico mpenckasanus u
akapmemunu Hayk (r. EkaTepun6ypr) 9KCIIEpMMeEHTAIbHAS BeprduKalys

12:45 - 13:15 Hatypsan Auppeit Kumosny, MexaHuveckas yCTONYMBOCTb MeMOpPaHHBIX
Yuusepcurer Tenb-ABuBa, HAHOTPYOOK: TeOpUs, SKCIIEPUMEHT, OYI0/IOTMYeCKIe
(r. Tenp-ABuB, V3panib) TIPU/IOKEH A

13:15 - 13:45 Caemnnkoba AHactacusa HuknrudHa, Habnionenne, pacumndpoBKa 1 MOLeINPOBaHIE
HMMII meTckoit reMaTOIOrnu, Ka/IbIIIEeBOV CUTHA/IM3AIU B OMMHOYHBIX
OHKOJIOTMM ¥ UIMMYHOJIOTUY VM TPOMOOLIUTAX YeTIOBEKa
JMutpus Porauesa
(r. Mocksa)

13:45 - 14:15 bepmnikuit Cepreit IOpbeBuy, MonekynapHbIif MEXaHM3M MBIIIEYHOTO COKpaIleHNA
VHCTUTYT MMMYHOIOIMY U GM3MONOTUY
Ypanbckoro orzenenus Poccuiickoin
akagemun Hayk (r. EkaTepun6ypr)

14:15 - 15:00 0O6ed

14:15 - 16:00 MocmepHas ceccusi 2

Cekyus «Ljumockesiem, cuzHanu3sayusi U GuoMexaHuUKa K/1emok» (4acmso 2)

16:00 - 16:30 Edpemos I0pnit Muxaitnond, ATOMHO-CMI0Bast MUKPOCKONMS ¥ MaTeMaTh4iecKoe

CeueHoBckuit YHusepcuret (r. Mocksa) | MomenypoBaHue B M3MepeHIM MeXaHUYeCKIX CBOJICTB
KJIETOK

16:30 - 17:00 AnekcanpipoBa AHTOHNHa IOpbeBHa, AKTUHOBBII IIUTOCKENIET, KaK PETYIATOP
HWMW skcneprMeHTaIbHONM OHKOJIOTMA M | MOJIEKY/LIPHBIX MEXaHI3MOB KOJIEKTVBHOTO JIBVDKEHNA
kaHneporenesa HMVILI oHKkomorny MM. | SIUTENNANbHBIX KIE€TOK, BBI3BAHHOTO IpaliBepHBIMU
H.H. Broxuna (r. MockBa) MyTanuAMu curHanpHoro mytu PI3K/AKT

17:00 - 17:30 Yy6unckuit-Hagexxauu Bragucnas Ponb MexanoynpasnseMbIx KaHanos Piezol B
Uropesny, MuctutyT Uutonorun PAH | k1eTo4HOI MeXaHOTPaHCHYKINK
(r. Cankr-Iletepbypr)

17:30 - 18:00 CynmapukoBa AHacTacus BragumupoBsHa, | Ponmb guHaMMKM aKkTMHA B KOHTPOJIE aKTUBHOCTU
Mucturyt Huronorun PAH HaTpueBbIX KaHarioB ENaC: cBA3b ¢ BHEKIETOUHBIMU
(r. Canxr-Iletep6ypr) perynaropamu

18:00 - 18:30 ModsedeHue UMO208 KOHKYPCOB U 3aKpbimue KOHghepeHyuu




CoodepxaHue

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

AdamaHckasi E.VLA., CeewHukosa A.H. CpasHeHue BHeK/1IemouHbIX [JHK nos8ywek 8 npomoyHoli kamepe u Maskax
TI/TASMBI KDOBU. ... oottt ettt e et e oo 4ot o4 o4 ekt 85 e £ etk ettt e 424442 e a4 o4 44444 e e e s sk s8R e R e ket et e e e nanaaeeeeeeeeeeaaaananaananes 6

AHmoHey f0.51., Kouyposa A.M., benbous E.A., MamiwoweHko A.M., Hechédosa B.B., bepwuykuii C.+O., Konbisiosa
I.B., Lenkur /1.B. Kanbyuesas peey/muu,q aKMUH-MUO3UHOBO20 B3aUMOOELCMBUSI 8 MEA/IEHHBIX CKE/IEMHBIX MbILUYAX
3asucum om Uu30¢hopM MEOIEHHO20 MUO3UH-CBAZBIBAIOUE20 BEITKA C......veeeeeeiiiiee ettt s e e e e sttt e e e e e airaees 8

Anmonosa [].C., LimetiH6epe I" 4., [NM4uykas E.V. Aneopumm kackadHol Helipocemesoli ceemeHmayuu 0eHopumos u
OEeHOPUMHbIX WUNUKOB C BOCCMAaHOBIEHUEM WEeeK Ha MmpexMepHbIX ¢h/1lyOPECYEHMHbIX U30OPaKEHUSIX HEUPOHOS......... 10

ApmenmeHko E.O., NaHmeniees M.A. KOMGUHUpOBaHHas mpexcmyneH4amas Memoouka sbioe/ieHus Helmpoghusios U3
U=y 1Y oLVl {0 10 PRSPPI 13

AcmaHkosud K.A., Bepwadckul E.C., KntoyHukos E.I1., dedopos B.A., XonuHa E.I., KosaneHko V.b., AmaysnaxaHos
&.U., bapceeos B.A. T youm4yk H.B. BbI4uc/IuUMensHbIl UHcmpy/vreHm ons MoaenuposaHu,q mpchnopma X[pOMOCOM
Momopruvlu 6enkamu TIPU OEJIEHUU KJTEIMOK. ... eaie ettt e et e et e et e et e et e et e st e et e e inn e e nanree s 15

BoHoapes A./4., HeuéxuH B.U., AHmponosa KO.I"., lesopksiH B.M., Nusosaposa M.A., TiopuH-Ky3bmuH M.A. AHanu3
2emepo2eHHocmu Xxuposol MKaHU YesioBeka nokasas Hauyue dJyHKqUOHaﬂbHo 060COGNEHHbIX cy6nonynayul aaunoqu
17

bypakos A.B. AlbmepHamusHble YeHmpbl op2aHusayuu Mukpompybouek: poss 6eskos Arl4C u JAKMIP2..................... 19
Bbikos I A., HukumuH H.C., O6bideHHbIl C.U., MNanmenees M.A. B/usHUS 10Ka/lbHO20 BOCNa/leHUst Ha 2eMocmas u
MPOMOO3 B MBILUUHBIX i1 VIVO MOOEISIX. ...ttt ettt ettt sae ettt et e et e e e et ekt e et et e et e ents e et e nan e et e anneenee s 21

Bacunesckasi B./., AHucumos M.H., boluyeHko M.A., PomaHos A.H., /lugpwuy U.A., Cusades A.A., bop3yHosa HO.H.,
[xaHubekosa M., Mycm,qqa B.B., I'InodyXUH A.lO., LL/OpOXOB B.B., TaqbeeHKo B.A., Xomny6eu E.C., PammaHosa H.K.,
)Koxos C.C., Hosukos PA., Keuko O. W., Makapos A. A, Mumkesuy B. A., AHOpees . A., Bopobbes y. A., Tpywkos U.B.,
VsaHosa O.A., I youmyyk H.5. [ouCK KacCU4ecKUX U HEKIACCUYECKUX /TU2aHA08 my6y/7UHa C UCIO/b30BaHUEM MEMOO0B

Ha ocHose KymapUHa-SO ....................................................................................................................................................... 23
Bacusnbes I A., KopHeldyk A.[., SkoseHko J1.B. TpOMOUH-3a8UCUMbIE MEXaHU3MbI agpe2ayuu mpomooyumos 8
MIPUCYMCMBUU OMYXOTIEBBIX KJTEIMOK. .......veeeiteeesaiseeeaiseesseee et e ettt e et te et e e et e et e e sttt e et e et e e nan e e et e e nanneenanneeentnenenan 26
Bacusbesa O.B., J/lughwuy U.A., T'ydumyyk H.5. MexaHu3Mbl 8030elicmBusi HUSKOMOJIEKY/ISPHbIX /1U2aHO08 a- U
B-myb6ynuHa Ha c6opKy MUKpompy6oqu ...................................................................................................... 28
Bopobkes V.A. fJuHaMuka gOKasIbHbIX KOHMAKMOB: POCM, CKO/ILKEHUE U PA3OOPKA. .......ceeveeeerireesirisesreaenireenninenenneas 30
laskuHa C.B., YabuH U.A., CeewHukosa A.H. MYH9-accoyuuposaHHasi mpomboyumoneHusi Hapywaem rnepecmpouky
aKmuHoB8020 L{UIT)OCKeﬂema MmpoMOOYUMOB MPU 802€3UU K QOUOPUHOBEHY..........cccurieeireeisiiieeainieaisiaasiiieasinaeasineeenineenaes 32

Jarb A., XKonydesa A.O., ®okuH A., fompo A.M., AnekcaHoposa A.HO. AKmMUHOBbIU YumocKesiem, Kak peaysisimop
MO/'leKy/'lﬂprIX MEXaHU3MOB KOJIIEKMUBHO20 OBUXEHUS! IMUMEUa/IbHBIX KIEMOK, BbI3BaHHO20 dpalisepHbiMu

MymayusMu CUSHASTEHOZO MYMU PISK/AKT. ...ttt e oottt e e e e et e e e e et e e e e e ssaneee s 34
EpoxuHa A.I-, lLlupoxosa 3.B., Echpemos KO.M., Tumawes 1.C. CpasHeHUe MexaHU4YecKux caolicmsa U K/iemoyHol
cosMecmuMOoCmu XenamuHos muna A u muna b u3 pas/iuyHbIX XUBOMHBIX UCIMOYHUKOB. ..............cccceeercreeeniireenanenennees 36
Kaobipos T.W., lNaHmenees M.A. BausiHue cmpykmypbl rnosioxumesibHol o6pamHol ¢8513U Ha opo2osblie csolicmsa
DEPMEHMAIMUBHBIX KACKAOOB. ... eeieeeee et e ettt e e ettt e+ 4ottt e e 44 sttt e e 4 ettt et e 24 e et sttt e a4 e s tse e e e e e e asts e e e e e aatnneaaeennnanees 38
Kon4uH H.A., HecmepeHko 3.A., Inyxosa A.A., Hukonaesa E.V., bBymos K.P. Mymayusi PSTPIP1 p.E250K Hapywaem
op2aHu3ayuro U OUHaMUKY NMo00COM 8 MEPBUYHBLIX MAKPODALAX HEITOBEKA. ............ceerreeearreesineeesirieesinaeesineeenneeennreeeanes 40

KopHetiuyk A.[]., Adamarckas E.A., /lyHés V.B., OcuribsiHy A.Y., CeewHukosa A.H. Busyanusayusi mpomM6006pa3osaHus,
UHayqupyemoeo 0nyxo/esbIM opeaHouaom 8 npomquou Kamepe MemoooMm ¢hsiyopecyeHmHoU MUKPOCKOMUU................ 42

Kocapesa P.C., KasiuHuH A.1O., BoHoapes A.[., CynsiauHa B.I1., TropuH-Ky3bmuH .A. Cu2Ha/IbHble MexaHU3Mb!

KOMMUMUPOBaHUS MocmMHamasibHbIX CIMBOJI0BbIX K/1€MOK yesoBeka 8 pas/uYHbie cybmurbl @QOUMOYUMOB...................... 44
Kouyposa A.M., MsuuHa T.A., Bymosa K.A., Xoxnosa A.[., Konbinosa I".B., lljenkuH [].B. Ocmpoe s/usiHuUe enmuHa Ha
coKpamumocma rpeodcepoHbIX U XKeE/YOOUKOBBIX KAPOUOMUOUUITIOB. ...........c..euieeeeeeetaaseeeaeaasiiseaaaeasisneaaasasnsaeaaeansineeens 46

Jlugbwuy UN.A., AHucumos M.H., BoliyueHko M.A., PomaHos A.H., Bacunesckas B./[., Cusayes A.A., XKaHubekosa M.,
Mycmsya B. B TuxoHos T.I1., I'IﬂoayXUH A.10., LUopoxos B.B., TaqbeeHKo B.A, Xomﬂy6eu E.C, Pammarosa H. K.,

XKoxog C.C., Keuko O./., MaKapos A.A., Mumbkesuy B.A. AHapeeB n.A. Bopo6bes nA. prwxos .B., ViaHosa O.A.
ryoumuyk H.5. Pa3pa60mKa MEemodo8 Ha OCHOBe KymapUHa -30 05151 06Hapy)K6HUFI u xapaKmepuchKu /lu2aHA08 my6yﬂg

Hukonaesa E. V., KonduH H.A., LLlepbuHa A.FO., Bymos K.P. VicciedosaHue 2eHemuyeckux sapuaHmos 8 Masiou3yyeHHbIX
domeHax 6e/1Ko8 Ha npumepe [76)10 7N SO 51

Myuykas E.N., CmupHosa .C., YemuHosa A.P, Bosikosa E. /., Cadyk A.C., Pakosckasi A.B., 3o/1uH V.M., YykaHos
B.C., l'ypeHko C.U., lNez2osa M. M Kpbisiosa E. O Jlunc E.K., 5€3I7pO3BaHHbIU U.5. Om onmuyeckol 3u3ya/1u3aquu K
quqbposomy aHa/iusy cuHarcos: KosiuyecmseHHas 3D MOpCI)OﬂOZUFI OEHOPUMHBLIX WUMUKOB. ........vveeesesiireaaaassirenaneannens 53

Teepooxnebosa B.P.,, Pakosckasi A.B., Hquqkaﬂ E.V. MNepepacnpedesnieHue cuHarnmonoouHa 8 0eHOPUMHbIX WUMUKax npu
60s1€3HU AﬂbuanMepa y Mblwel JIUHUU BSXIAD. ... oot eeseeoeeeeeoe et etene e eee e s et eeeemeee st seesseesseeeeeneeren

TumowuH I.C., ¥nibsiHos E.B., BuHozpados [.C., AmaynnaxaHos ®.U., l'youmyyk H.b. In silico aHasiu3 2eHepayuu cusibl
oenoiumMepusyrWuUMUCcs MUKPOMpPybodYKaMu 8 IKCNEPUMEHMAX C OMMUYECKOU JIOBYUWIKOU. ...........cceeeeecreieasessiiiianaaessinns 57

TumueHko P.M., lNaHnmenees M.A. Memabosiuyeckasi uepapxusi peakyuli gpubpob1acmos Ha OKUC/IUMe/bHbIU cmpecc -
MameMamuUYECKOE MOOECTUDOBAHUE. ............ccueresssesssssssessssssstsessassssessssassssseseasssessssassssseaeastsesasssseasssseasssesnasssaensssaeansrenenns 59

Yemurosa A.P., Teepooxsie6osa B.P., Pakosckas A.B., lN4uykas E.V. Aneopumm npocmpaHcmseeHHOU OyeHKU .
PAacro/sioeHUs1 CUHANMOornoouHa 8 MpexmepHbIX MOOE/ISX OEHOPUMHbIX WUMUKO8 HEeUPOHOB npu 60/1e3HU A/byzelme

®edopos E.A., lepacumos E. V., N4uykas E.V. AHasiuz cmpykmypHol opaaHusayuu HelpoHHbIX aHcamb6siel aurnokamia

Ha OCHOBE OaHHbIX I'IpU)KU3H6HHOU KQ/IbYUEBOU BUSYEITUBAUUU. ...ttt ettt 63
LaxudxaHos C.C., Monomkosa E.A., LLenentok T.O., AmaynnaxaHos ®.U1., Ipuwyk E.J/1 Ca?*-cnaliku 8 mpoméoyumax:
aBMOKONEBAHUST UNU wym- UHayquposaHHble UMI'lyﬂbeI7 ................................................................................................... 65
LjezosnbkoBs E.A., bespykos H.A., MNneckosa C.H. KomniekcHoe snusiHue bakmepuli U 6BUOXUMUYECKUX
xemoammpaKmaHmos Ha Muapauwo HEUIMPOGDUIIOB. ...ttt ettt 67

KOHKYPC MUKPOCKOMHBIX (DOMOBPAGDUU ... st ee e e st a et ettt e et s ettt e st e e e s s e astr e e nann e entneneannnesenneas 69



Cb5/®D
CpasHeHue sHeK/1emoYHbix AHK nosyuwek 8 npomoyHolu
Kamepe u Ma3kax rnsasmMbl Kposu
Comparison of extracellular DNA traps in a flow chamber
and blood plasma smears

ApamaHckasa E.N.A.*2, CBewHukoBa A.H.123

Adamanskaya E.l.A.2, Sveshnikova A.N.123

1. LleHTp TeopeTuyeckmx npobriem dunsmko-Xummndeckoin Papmakonorum PAH, Mocksa, Poccus

2. HMWL Aron um. Amutpua Poradesa, Mocksa, Poccus

3. MOCKOBCKMIA rOCyaapCTBEHHbIN YHMBEPCUTET MMeHM M.B. JTomoHOCOBa, ®usnyeckuin pakynbteT, MockBa, Poccus
1. Center for Theoretical Problems of Physical and Chemical Pharmacology, Russian Academy of Sciences, Moscow,
Russia

2. FGBU “NMITS DGOI named after Dmitry Rogachev” Ministry of Health of Russia, Moscow, Russia

3. Lomonosov Moscow State University, Moscow, Russia

MonyuyeHo: 15.05.2026 MpuHATO K ny6nukauuu: 01.06.2026 Ony6nukoBaHo: 18.06.2026

EDN: SKEJCI

HeliTpodmbHble BHEKTETOUHbIE N0BYLLKM (HBJT) urpatoT K/to4eByH0 po/ib B NaTOreHe3e BOCNaIMTe TbHbIX
N TPOMOOTMYECKMX MPOLLECCOB. AKTyaslbHbIM OCTaeTCs BOMPOC ONTUMA/IbHOTO U yAO6GHOro MeToAa
nccnefoBaHnsa, a Takke Banngauma paspabotaHHon paHee meToauku. CTaHfapTHble Cnocobbl U3yYeHUs
3a4acTylo CONPsKeHbl C MeXaHUYeCcKUM BO34eNCTBME Ha KNEeTKU, YTO MOXET B/IUATbL Ha NpoLecc HeTos3a u
NCKaxaTb MHTepnpeTaumo pesysbTaToB. Llenbio gaHHol paboTkl cTana paspaboTka Metoga HabawaeHUs
HeTo3a B [MPOTOYHON Kamepe, O6GECMneyYMBatoLLErO MUHMMAasSIbHOE MEXaHMYecKoe BO3AeliCcTBME Ha
HenTpounbl.

WccnepoBaHve BbINOTHEHO Ha 6oratol nekoumtammn niasme (MBJ1), nonyyeHHOM nyTeM oTcTavBaHns
npu 37°C 1 NOMELLLEHHO B NPOTOYHYHO KaMepy C NONUN3NHOM. Mogada nia3mbl B Kamepy OCYLLLECTB/IAMACh
CaMOTEKOM MO MPUHLMMY COOOLALWNXCA CoCcyAoB. B kauyecTBe CTUMYNISATOPOB HETO3a MCMOJ/Ib30BasN
dopbon-12-mupuctar-13-ayetat (PMA) n kanbumesblii noHodop A23187. MHky6aLmio co cTuMynsTopamm
nposBoaunn B TeyeHun 3 4yacos. 3aTem Kamepy pukcmposaiv 1% opMasIMHOM M BbINOMHANN OKPAacKy
UMMYHOGO/TyOpPECLLEHTHBIM METOAOM (Ha Myesionepokcnaasy v HeEMTpoIuNbHY anactasy). MapannensHo
roTOBW/IM Ma3Kku nepudepmnyeckor Kposu A1 CONOCTaB/IEHUS.

B ycnoBusax npoTouHONM Kamepbl nocne ctumynaumm PMA n A23187 Habnwoganock hopMupoBaHue
CTPYKTYP, aHa/IOMMUHbIX MO CTPOEHUIO W MOPAONOTUN HENTPOUIbHBIM BHEK/IETOYHbIM JIOBYLLKAM,
BblABNAeMbIM B Ma3kax [NbJ1. NpumeyaTtenbHo, YTO B ABYX Clly4yasax BU3YyasIM3NPOBA/IUCH «MYCTbIe» KNEeTKU
— 06pa3oBaHus, CoXpaHsLWmne ovepTaHns HenTpoduaa, HO SIMWEHHbIE BHYTPUK/IETOYHOIO COAEPXKUMOro
n agpa. MNosBneHne Taknx 6e3bAfEpPHbIX KOHTYPOB HemnocpeacTBeHHO nocne Bbiopoca NET-nofo6HbIX
CTPYKTYP CBUAETE/IbCTBYET B M0J1b3Y BUTa/IbHOTO HETO34a, NP KOTOPOM KfeTKa NPoA0/KaeT CyLLeCcTBoBaTb
nocne Bblbpoca xpomaTtuHa. [lpefsioxXeHHbIi noaxod MO3BOMSET  MUHUMU3MPOBaTb  apTediakTbl
MEeXaHU4eCcKoro BO3AENCTBMA MU NPOAEMOHCTPUpoBaTb, YTo NET-nogo6Hbie CTpyKTypbl B Ma3kax B/l He
ABNAIOTCA apTediakToM, a 0TpPaxarT peasibHO NpoTeKatoLuii npoLecc.

[nsa uMtupoBaHus: AgamaHckast E.V.A., CeeluHukosa A.H. CB® 2026 C60opHUK Teancos KoHdepeHuusa Cb®; 3 (5) 2026
S1 cc. 6-7 6




Neutrophil extracellular traps (NETS) play a key role in the pathogenesis of inflammatory and thrombotic
processes. The issue of selecting an optimal and convenient method for their investigation, as well as
validation of the previously developed methodology, remains relevant. Standard methods of NET studies
are often associated with mechanical impacts on cells, which may affect the process of NETosis and distort
interpretation of the results. The aim of this study was to develop a method for observing NETosis in a flow
chamber providing minimal mechanical impact on neutrophils.

The study was performed using leukocyte-rich plasma (LRP) obtained by sedimentation at 37°C and
placed into a polylysine-coated flow chamber. Plasma delivery into the chamber was carried out by gravity
flow based on the principle of communicating vessels. Phorbol 12-myristate 13-acetate (PMA) and the
calcium ionophore A23187 were used as NETosis stimulators. Incubation with the stimulators was performed
for 3 hours. The chamber was then fixed with 1% formalin, followed by immunofluorescent staining (for
myeloperoxidase and neutrophil elastase). Peripheral blood smears were prepared in parallel for comparison.

Under flow chamber conditions, stimulation with PMA and A23187 resulted in the formation of structures
analogous in morphology and organization to neutrophil extracellular traps identified in LRP smears. Notably,
in two cases, “empty” cells were visualized — structures preserving the outline of a neutrophil but lacking
intracellular contents and a nucleus. The appearance of such anuclear contours immediately after the
release of NET-like structures supports the occurrence of vital NETosis, in which the cell remains viable
after chromatin release. The proposed approach minimizes artifacts caused by mechanical impacts and
demonstrates that NET-like structures observed in LRP smears are not artifacts, but rather reflect a genuinely
occurring process.

AoamaHckas E.N.A.,CeewHuUkosa A.H. C6® 2026
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Calcium regulation of actin-myosin interaction in slow
skeletal muscles depends on slow myosin-binding
protein C isoforms
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OLHVM N3 K/THOYEBBIX PEryISTOPHbLIX 6€/1KOB B COCTaBe capkoMepa siBNAeTCA MUO3MH-CBA3bIBAKOLNIA 610K
C, npeAcTaB/ieHHbI B NONEPEYHONosI0caTon MbILLEYHOM TKaHN TpeMs TKaHecneumuiHbIMU napasioramm
- cepaeyHbim (cMyBP-C), 6bicTpbiM (fsMyBP-C) 1 meaneHHbim (ssMyBP-C) ckeneTHbiMu. B pesynbtate
anbTepHaTuBHoro cnnaiicnira mPHK reHa MYBPCL1 B ckeneTHbIX Mbillax 4vesioBeka obpasyetcsa 14
n3odopm ssMyBP-C. PasHoo6pasne nsoopm ssMyBP-C yka3blBaeT Ha BbICOKOOPraHM30BaHHYH CUCTEMY
perynsaumn B cKeneTHbIX MblWLax, rae kaxaas nsogopma nrpaet onpenenéHHyo pofb B MOAYNALUN aKTUH-
MWO3MHOBOIO B3aMmmopaeicTeus. Mbl uccnegosanv BansiHue mnsogopm ssMyBP-C Ha akTMH-MWO3MHOBOE
B3aMMOZelNCTBUE B MeA/IEHHbIX CKE/IETHbIX MblLILaX METOAOM in Vitro NOABVXHOM CUCTEMBI.

MeaneHHbIA CKeNeTHbIi MMO3UH 3KCTparMpoBaH M3 m. semimembranosus Kponuka. CkeneTHbll
TPOMOHMHOBLI KOMMIEKC U YY-TPONOMMO3WH 3KcrpeccupoBaHbl B E. coli. MonekynspHo-reHeTnyeckmne
KOHCTPYKTbl C1-C2 chparmeHToB ssMyBP-C, akcripeccupoBaHHble B E. coli, nonyyeHbl Ha OCHOBe Tpéx
BapuaHToB 4esioBeyveckoro ssMyBP-C (Uniprot Q00872-1, Q00872-5 n Q00872-8). C1-C2 doparmeHThbl
AaHHbIX N300OPM pas3MyaloTcss aMMHOKUC/IOTHBIM COCTaBOM HachbllweHHOoM Pro/Ala o6nactn Ha N-KoHLe
Mosiekynibl SSMyBP-C. ToHkne dunameHTbl ObliM PEKOHCTPYMPOBaHbl U3 (PUaMeHTapHOro akTuHa,
TPOMOHMHA 1 TPONOMUO3MHA.

O6HapyxeHo, uTo C1-C2 dparmeHT ssMyBP-C u3socopm Q00872-5 m Q00872-8 no0303aBUCMMO
CHKa1 CKOPOCTb CKOJIBXEHUS TOHKUX domnameHToB, a nsochopmel Q00872-1 He noBAvsAn Ha Heé. [s
nccnepoBaHns BAUSAHUA SSMyBP-C Ha KasibUMeEBYHO perynsumio akTMH-MUO3MHOBOIO B3aMMOAENCTBUS
Mbl MPOAHa/IM3NPOBAUIM  Ka/TbLMEBYID 38BUCMMOCTb CKOPOCTU CKOJIbXEHUA TOHKMX UNIamMeHTOB Mo
MNO3uHY. M3ochopma QO00872-8 ymeHbLuana MakCMMasibHYH CKOPOCTb CKOJIbXEHUSA TOHKUX (PU1aMEHTOB 1
yBenmumBasia Ux CKOPOCTb NPW HU3KUX KOHLEHTpaUUSX KasbLms, YTO TOBOPUT 06 yBE/IMYEHUN KaulbLIMEBOM
4yBCTBUTE/IbHOCTU aKTUH-MWO3MHOBOIO B3aumMogenctaums. N3ogopmbl Q00872-1 n Q00872-5 He BNNSIN Ha
XapaKTepuCTUKN KaslbLMEBON perynaunm B3aMMogeicTBus MMO3MHA C aKTUHOM.

Takum o6pasom, nsocopmbl SSMyBP-C cneundmyeckm B/VAIOT Ha Ka/lbLUMEBYHO PErynsaumio akTUH-
MWO3MHOBOIO B3aMMOAENCTBUSA B MeAJ/IEHHbIX CKE/TETHbIX MbILLLLAX.

PaboTa BbiNnosiHeEHa Ha o6opyaosaHum LKM MA® YpO PAH npu noggepxke rocnporpammbl
122022200089-4.

[nsa untnpoBaHns: Autorey FO.A. et al. CB® 2026 C60pHUK Te3ncoB KoHdepeHuus Cbd; 3 (5) 2026 S1 cc. 8-9




One of the key regulatory proteins within the sarcomere is myosin-binding protein C (MyBP-C), which
is represented in striated muscle tissue by three tissue-specific paralogs: cardiac (cMyBP-C), fast skeletal
(fsMyBP-C), and slow skeletal (ssMyBP-C). Alternative splicing of the human MYBPC1 gene gives rise to
14 ssMyBP-C isoforms in skeletal muscles. The diversity of ssMyBP-C isoforms suggests the existence
of a highly organized regulatory system in skeletal muscles, in which each isoform plays a specific role in
modulating actin—myosin interaction. In the present study, we investigated the effects of ssMyBP-C isoforms
on actin—myaosin interaction in slow skeletal muscles using the in vitro motility assay.

Slow skeletal myosin was extracted from rabbit m. semimembranosus. The skeletal troponin complex
and yy-tropomyosin were expressed in E. coli. Molecular genetic constructs encoding the C1-C2 fragments
of ssMyBP-C, expressed in E. coli, were generated based on three human ssMyBP-C variants (UniProt
Q00872-1, Q00872-5, and Q00872-8). The C1-C2 fragments of these isoforms differed in the amino acid
composition of the Pro/Ala-rich region at the N-terminus of the ssMyBP-C molecule. Thin filaments were
reconstituted from filamentous actin, troponin, and tropomyosin.

We found that the C1-C2 fragments of ssMyBP-C isoforms Q00872-5 and Q00872-8 decreased
thin filament sliding velocity in a dose-dependent manner, whereas isoform Q00872-1 had no effect. To
investigate the influence of ssMyBP-C on calcium regulation of actin—-myosin interaction, we analyzed the
calcium dependence of thin filament sliding velocity over myosin. Isoform Q00872-8 reduced the maximal
sliding velocity of thin filaments and increased their velocity at low calcium concentrations, indicating
enhanced calcium sensitivity of actin—-myosin interaction. Isoforms Q00872-1 and Q00872-5 did not affect
the characteristics of calcium regulation of myosin—actin interaction.

Thus, ssMyBP-C isoforms specifically modulate the calcium regulation of actin—myosin interaction in slow
skeletal muscles.

This work was performed using the equipment of the Core Facility Center of the Institute of Immunology
and Physiology, UB RAS, and was supported by the state program No. 122022200089-4.
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Cascade neural network algorithm for segmentation
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reconstruction in three-dimensional fluorescence images
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EDN: INXMJE

Mopd)omMeTpUYeCcKnini aHann3 LeHAPUTOB U AEHAPUTHBLIX LUWMUKOB SBNSETCA OLHOW M3 K/IYEBbIX
3a/1a4 COBPEMEHHOI Helpobrnonornmn, NOCKosIbKy napameTpbl dOPMbl 1 NPOCTPAHCTBEHHON OpraHM3aummn
LUMNUKOB HENOCPeACTBEHHO CBA3aHbl C 3(MIEKTMBHOCTBLIO CUMHAMNTUYECKOW nepefavn U CUHaNTUYeCKOM
NNacTUYHOCTLIO [1]. OCHOBHbLIM OrpaHNUYeHneM CyLLEeCTBYHOLLNX peLleHni a5 06paboTkn d/lyopecLEeHTHbIX
KOH(DOKa/TbHbIX N306paXeHnin ocTaeTca HegocTaTouHasA TOYHOCTb CErMeHTaLMmM TOHKMX MOPAIOI0rNYECKnX
3/1IEMEHTOB, MNpexXae BCero Week AeHAPUTHbIX LWWMNUKOB. MoTeps uan HenosiHoe BOCCTaHOB/IEHWE LUeek
NCKaKaeT KOJIMYECTBEHHbIE XapaKTepuUCTMKU LUUMWKOB, HapylaeT WX CBA3b C AEHAPUTHbIM CTBOJIOM U
CHMXaeT JOCTOBEPHOCTb MOPOMETPUYECKMX AaHHbIX.

[na npeofoneHns orpaHnMYyeHunii CyulecTBYOWMX METO4OB cerMeHTauun paspaboTaH HelipoceTeBol
KackaZHblii anropuT™M CermeHTaumm AeHAPUTOB U AEHAPUTHbLIX WWNUKOB. ASTTOPUTM NpeacTaBnsieT coboi
yeTblpe nocrefoBaTesibHO NPUMEHSEMbIE TPEXMEPHbIE CBEPTOUYHbIE CETU Ha OcHoBe U-net. Kaxxaasa ceTb
peluaeT oTAeNbHYO 3adavy: buHapusaums C Lesbio BblAeeHnsa Noae3Horo curHana, MacltabuposaHue
N306paxeHuns, BOCCTAHOB/IEHME LIEEK N CerMeHTauusa AeHAPUTHBIX WWNUKOB. cnonb3oBaHne KackagHoro
noaxoga no3BOMSAET pas3fenutb 06y 3adadvy Ha HecKo/bKo 6051ee npocTbiX 3TanoB WM MOBbLICUTH
YCTONYMBOCTb CErMeHTaumun. 18 oueHKM TOYHOCTUN NpoBeeHa Kpocc-Banimaaums ¢ pacieTtom Metpukm 10U,
a TaKke f0s1eil IOXHONOMOXNUTE bHbIX Y NTOXXHOOTPpULATe IbHbIX OTBETOB.

Monyy4yeHo, YTO HOBbIV METOA, CerMeHTaumm NPeEBOCXoOANT pa3paboTaHHbIli paHee anroputm SpineTool
[2], a Takke HelpoceTeBble nogxoabl DeepD3 [3] n Respan [4]. MpyMmeHeHne HeNpoceTeBOro kackaga
MO3BOJIAET YBE/IMUYNTb YMC/I0 KOPPEKTHO BbISAB/IEHHBIX AEHAPUTHBIX LUXMMKOB.

Takum 06pa3om, paspaboTaHHbIi anroputm obecneunBaeT 60Mee HadexHoe BbISBIEHME LUEEK
OEHAPUTHBIX LWIMNKKOB. Bonee To4HOe BOCCTaHOB/IEHNE TOHKUX COeAMHEHWI MeXAY LWMNKOM U AEeHAPUTHBLIM
CTBOJIOM MO3BOJIAET NOJIyyYaTh pe3ybTaTtbl, B 60/bLUel CTeNeHn COOTBETCTBYOLME peasibHOM MOpdo10rum
nccrepyembix CTPYKTYp U, TaKum 06pa3om, NoBbILWaET 6MO0/I0rMYECKY0 NHTEPNPETUPYEMOCTL MOJTyHaeMbIX
JaHHbIX. PaboTa noggepxaHa rpaHToM B paMkax rocygapcrBeHHoro 3aganma FSEG-2024-0025. AHTOHOBa
[apba asnaetca nonyyatenem ctuneHann MNporpammel «Mo3r» AHO «pesas».

[nsa untnpoBaHus: AvtoHosa [.C. et al. Cb® 2026 C60pHUK Te3ncos KoHgrepeHumst Cb®; 3 (5) 2026 S1 cc. 10-12 10
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Morphometric analysis of dendrites and dendritic spines is one of the key tasks of modern neurobiology,
since the shape parameters and spatial organization of spines are directly related to the efficiency of synaptic
transmission and synaptic plasticity [1]. The main limitation of existing approaches for processing fluorescence
confocal images remains the insufficient accuracy of segmentation of thin morphological elements, primarily
dendritic spine necks. Loss or incomplete reconstruction of spine necks distorts the quantitative characteristics
of spines, disrupts their connection with the dendritic shaft, and reduces the reliability of morphometric data.

To overcome the limitations of existing segmentation methods, a neural network cascade algorithm for
dendrite and dendritic spine segmentation was developed. The algorithm consists of four sequentially applied
three-dimensional convolutional networks based on the U-Net architecture. Each network solves a separate
task: binarization for extraction of the useful signal, image scaling, spine neck reconstruction, and dendritic
spine segmentation. The use of a cascade approach makes it possible to divide the overall task into several
simpler stages and improve segmentation robustness. Segmentation accuracy was evaluated using cross-
validation with calculation of the IOU metric, as well as false-positive and false-negative rates.

It was shown that the new segmentation method outperforms the previously developed SpineTool
algorithm [2], as well as the neural network approaches DeepD3 [3] and Respan [4]. Application of the neural
network cascade increases the number of correctly detected dendritic spines.

Thus, the developed algorithm provides more reliable detection of dendritic spine necks. More accurate
reconstruction of thin connections between the spine and the dendritic shaft makes it possible to obtain
results that more closely correspond to the actual morphology of the studied structures and thereby increases
the biological interpretability of the obtained data.

This work was supported by the state assignment grant FSEG-2024-0025. Daria Antonova is a recipient
of the Brain Program scholarship from the IDEA Foundation.
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HelnTpohuibl —kntoyeBble yHaCTHUKN UMMYHHOTO OTBETa, NPY 3TOM OHW B3aMOAENCTBYIOT C MHOXXECTBOM
pas/INyHbIX KNEeTOK, KOTopble, NPeanonNoXUTENbHO, Takke MOAEMPYIT X YHKUUU. s nccnefoBaHus
OTBETOB BbIfE/IEHHbIX HENTPOIUIOB OYEHb BaXKHbl METOAMKM WX BblAesIeHUSA, MO3BONSAKOLWME NOMYUNTb
OTHOCUTESIbHO YMCTble HEUTPOMW/IbI (HE TONIbKO OTHOCUTE/TIbHO IEKOLUTOB, HO U APYTUX K/1E€TOK KPOBU) 1 B
TO e BpeMsi COXpaHUTb HENTPOGIU/Ibl HATUBHBLIMU, CMOCOOHBLIMU OTK/IMKATBLCA Ha pas/inyHble CTUMY/Ibl. Mbl
paspaboTasim noaxon, KOMOVHUPYOLLNIA 3 CTYNEHN OYMNCTKM, KOTOPbIA NO3BOASET NOAYUNTb NpuMepHO 80%
YMCTOTY MO BblAE/IEHHbIM HENTPOMIaM OT BCEX K/TETOK KPOBU, MPU 3TOM HENTPOU/IbI OCTAKTCA CNOCO6HbI
OTBeYaTb Ha akTMBaLMO OAHUM U3 Hanbonee LWNPOKO NCNONb3yeMbIX A/1s1 Hero aktnsartopos PMA (phorbol
12-myristate 13-acetate).

Pa6oTa nogaepxaHa rpaHToM Poccuiickoro HayyHoro poHga Ne25-25-20101.
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Neutrophils are key players in the immune response, interacting with many different cells that presumably
also modulate their functions. For studying the responses of isolated neutrophils, isolation methods are
critically important to obtain relatively pure neutrophils (not only relative to other leukocytes but also relative
to other blood cells) while keeping neutrophils native and capable of responding to various stimuli. We have
developed an approach combining three purification steps that yields approximately 80% purity of isolated
neutrophils relative to all blood cells, while the neutrophils remain able to respond to activation by one of the
most widely used activators, PMA (phorbol 12-myristate 13-acetate).

This work was supported by Russian Science Foundation grant No. 25-25-20101.

Apmemenko E.O., lNanmenees M.A. CB® 2026

14




Cb5/®D
BbiyucsiumesibHbIU UHCMPYMeHM 0J/11 MOOe/lupPoBaHUS
mpaHcrnopma XpoMoCcoOM MOMOPHbIMU 6e/1IKamu npu
desieHUU K/1emokK
Computational infrastructure for modeling chromosome
transport by motor proteins during cell division

ActaHkoBu4 K.A.%Y, Bepwapgckuii E.C.1?, KntouHnukos E.IN.3, ®degopo. B.A.%, XonuHa E.T".,
KoBaneHko U.B.1, AtaynnaxaHoB ®.U.2, bapceroB B.A.3, N'yaumuyk H.B.'?

Astankovich K.A.*, Bershadsky E.S.*:2, Kliuchnikov E.P.3, Fedorov V.A.%, Kholina E.G.?,
Kovalenko 1.B.?, Ataullakhanov F.l1.2, Barsegov V.A.3, Gudimchuk N.B.*:2

1. MI'Y nmenn M.B. JlomoHocoBa, MockBa, Poccus

2. LleHTp TeopeTunyeckmx npobsiem hmanko-xmMmmyeckon gapmakonormm PAH, MockBa, Poccusi

3. dakynbTeT Xumun, MaccadyceTckuin yHmsepcuteT B Jloyanne, Jloyann, CLUA

1. Lomonosov Moscow State University, Moscow, Russia

2. Center for Theoretical Problems of Physicochemical Pharmacology, Russian Academy of Sciences, Moscow,
Russia

3. Department of Chemistry, University of Massachusetts Lowell, Lowell, MA, USA

MonyuyeHo: 15.05.2026 MpuHATO K nyonukauuu: 01.06.2026 Ony6nukoBaHo: 18.06.2026

EDN: RCRVBG

MMTO3 - KNOYEBOW 3Tan KIETOYHOro LKA, B X04e KOTOPOro yXe YABOEHHbIN reHeTUYeckuini Matepuan
JOo/MmkeH OblTb 6e30WnboYHO pacnpedenéH mexay noyvepHuMu kneTkamu. OQHUM K3 BaXKHbIX 3Tanos,
obecrneyvBaloWnxX 3TO pacnpegeneHvie, ABASETCA KOHIPeccus XpoMOCOM, TO eCTb UX NepeMelleHne u
BblpaBHVBaHVE Ha 3KBaTOpe K/eTKW. KOPPEeKTHOCTb KOHrpeccun XpoMocom obecrneymBaeTcs BepeTeHOM
[EeNeHns - MHOTOKOMMOHEHTHOW CUCTEMOI, B KOTOPOW MexaHU4eckne B3anmmoaeicTBUs KOOPANHUPYHOTCS
XMMUYeckoi perynsaumei. CylecTBeHHbIV BKNag B AMHaMUKY BepeTeHa BHOCAT MOTOPHbIE 6e/K1, aKTUBHOCTb
KOTOPbIX 3aBUCUT KakK OT COOCTBEHHbIX MOCTTPAHCMAUMOHHbIX MOAUMIMUKAUMA, Tak U OT MoAMdMKaLNiA
MUKPOTPYBOUeK — «TyBy/IMHOBOIO Kofa». Takum 06pa3oM, CMOXHOCTb MUTO3a OnpefenseTcs He TO/IbKO
60/1bLUMM YACIOM YYaCTHUKOB, HO U COMNMAacOBaHHOCTLIO MX Pab0oTbl U MeXaHU3MaMn COBMECTHOW perynsuuu.

Mbl noctaBuiM CBOEI Uenblo pa3paboTarb BbIYUC/IUTENbHYIO WHPACTPYKTYpY A8 AeTaslbHOro
MOZE/IMPOBaHMA yKka3aHHbIX MpoLueccoB Ha 6a3e nporpammHoro naketa CellDynaMo [1], koTopblii no3BOASET
ONUCbIBaTb MeXaHWKy KPYMHbIX BHYTPUKNETOYHbIX OOBEKTOB, TakMX Kak XPOMOCOMbl U MWUKPOTPYOOUKHU,
C MOMOLLbI0 Noaxoa 6POYHOBCKOW AUMHAMUKK, a Takke AUdY3MI0 N XMMUYECKMEe peakuun ¢ NOMOLLbO
meToza MoHTe-Kapno. B pamkax HacTosiwei paboTbl Mbl 06aBUIN B CUCTEMY HOBbIA OOBEKT - «<MOTOPHbIN
6e10K», KOTOPbI MOAENNPYETCA Kak MPYXXMHA: OAVH ee KOHeL, 3aKpernsieH Ha XPOMOCOMe WU/IM KUNHETOXOopeE, a
[Apyroi cnocobeH cToxacTUYecky NpUcoenHATLECA K MUKPOTPYBoUkam, LwaraTb No HUM UM OTCOeAUHATHLCS.
Mpn 3TOM BEPOATHOCTWN YKa3aHHbIX COObITUIA 3aBUCAT OT CW/bl, NPUIOXEHHO K MOTOPHOMY 6€esKy, ero
NOCTTPAHCAALMOHHbLIX MOAUMKaLNA 1 MoaUKaLNin MUKPOTPYBOYUEK.

Mbl OXugaem, 4to 3TOT MHCTPYMEHT MO3BOJIUT AeTa/lbHO 1u3yyarb U TecTuposarts in Silico pasnnyHble
rMnoTesbl O ABWKEHUU XPOMOCOM B MUTO3€, U TEM CaMbIM /1ly6Xe MOHATb MexaHuKy annapata AeneHus
KNETKM 1 (PYHKUMOHA/IbHBIE PO €70 OTAEe/IbHbIX KOMMNOHEHTOB.

PaboTa BbinosiHeHa npu nogaepxke PH®, npoekt Ne 25-74-20038.

Cnucok 1umepamypbi

1. Kliuchnikov E., Zhmurov A., Marx K. A., Mogilner A., Barsegov V. CellDynaMo—stochastic reaction—
diffusion—dynamics model: Application to search—and—capture process of mitotic spindle assembly // PLOS
Computational Biology. 2022. Vol. 18, Ne 6. €1010165. DOI: 10.1371/journal.pcbi.1010165.

[ns umtnpoBaHus: ActaHkoBud K.A. et al. CB® 2026 C60pHUK Te3ncoB KoHdepeHuns CBd; 3 (5)2026 S1 cc. 15-16
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Mitosis is a key stage of the cell cycle during which the duplicated genetic material must be accurately
segregated between daughter cells. One of the critical processes ensuring this segregation is chromosome
congression, i.e., the movement and alignment of chromosomes at the cell equator. Proper chromosome
congression is orchestrated by the mitotic spindle - a multicomponent system in which mechanical interactions
are coordinated through chemical regulation. Motor proteins make a substantial contribution to spindle
dynamics, and their activity depends both on their own post-translational modifications and on microtubule
modifications, collectively referred to as the “tubulin code.” Thus, the complexity of mitosis arises not only
from the large number of participating components, but also from the coordination of their activities and the
mechanisms of their joint regulation.

Our goal was to develop a computational infrastructure for detailed modeling of these processes based
on the CellDynaMo software package [1], which enables simulation of the mechanics of large intracellular
objects, such as chromosomes and microtubules, using a Brownian dynamics approach, as well as diffusion
and chemical reactions using Monte Carlo methods. In the present work, we introduced a new object into
the system - a “motor protein,” modeled as a spring: one end is attached to a chromosome or kinetochore,
while the other can stochastically bind to microtubules, walk along them, or detach. The probabilities of
these events depend on the force applied to the motor protein, its post-translational modifications, and the
modifications of the microtubules.

We expect that this computational tool will enable detailed in silico investigation and testing of various
hypotheses regarding chromosome movement during mitosis, thereby providing deeper insight into the
mechanics of the cell division machinery and the functional roles of its individual components.

This work was supported by the Russian Science Foundation, project No. 25-74-20038.
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YKnposas TKaHb - MeTaboNnyeckn akTMBHbIA OpraH Me3o4epMasibHOro NPOUCXOXAEHUS, COCTOALLMMN 13
3pesbiX aavnouMToB U NOAAEPXKMBAOLWNX UX KNEeTOK CTPOMasibHO-BacKy/IApHON dpakumn. B nuteparype
[OCTATOYHO LUMPOKO W3BECTHbI (DYHKUMOHa/IbHblE, MeTabosInyeckme W CUTHauIbHble pasnunsa mMexay
pPas/IMYHbIMU XNPOBbLIMU [eno, O4HaKO BOMPOC O TOM, CBA3@HO /1M 3TO C pas3/iMyvMeM B KNeTOYHOM cocTaBe
TKaHeil uUnun xe € (PYHKUMOHAIbHLIM CTATyCOM COCTaB/ISAOLWMX XUPOBYHD TKaHb aAunoumToB, OCTaeTcs
OTKPbITbIM.

MbI npoBeny 6uonHgopMaTUYECKU aHaIN3 TPAHCKPUNTOMOB, NPOU3BEAEHHbIX HA YPOBHE € UHUYHbIX
agep (single-nucleus RNAseq), Bcex AOCTYMHbIX 06pasLoB MOAKOXHOW >XUPOBON TKaHW 4yesioBeka w3
OTKPbITbIX MCTOYHUKOB U BbIABW/IN 5 NOATUMNOB aaMnounToB. Bece noaTunbl XapakTepusyrTcs aKcnpeccuei
MPHK knaccuyeckux agunoumtapHbix mapkepoB agunoHektuH (ADIPOQ), nentuH (LEP), nepununuH
(PLIN1/4) n macTep-perynsatop agunoreHHol gudpdepeHunposkn (PPARG), Ha (hoHe KOTOpbIX BbIABISETCA
3KCnpeccusi 0Co6bIX MapkepoB, CBUAETENbCTBYOLWMX O (YHKLMOHa&/IbHON cneuvanm3aumm Kakaoro
cybTmna agunoumtos. MogTun scAdl (67,93%) npeacraBnsieT cob6oi agnnoumTbl ¢ 6a3asibHbIM PEHOTMNOM
6e3 yHuKasibHOM cneunanm3aumn. B nogtune scAd2 (9,32%) cenektMBHO akcnpeccupyetcsa MPHK reHos-
MapkepoB HelipoHausibHbIX kneTok NEGR1, DCLK1, ROBO2 n KCNT2. Moartun scAd3 (8,46%) akcnpeccupyet
MPHK reHOB CUrHasIbHbIX MOJIEKY/1 XXUPOBOM TKaHN afUNOKUHOB, Takmnx kak CFD, SAAL, CXCL14 n S100A4.
B noatune scAd4 (0,50%) npeactasneHbl mapkepbl nobypenna EBF2, RXRG, ZNF804A, ACOT11. Mogrtun
scAd5 (13,77%) akcnpeccupyet MPHK reHoB GRIA4 1 CSMD1, cBA3aHHbIX C NPeapacnosioXeHHOCTbIO K
OXWPEHWIO 1 TNepTpodun agmunoumnToB.

[na Bepudpmkaumm noyyeHHbIX 6MONHpOPMaTMUECKMX AAaHHBIX Mbl MPOBEIY UMMYHOTMCTOXUMUYECKOE
oKpalLMBaHue cpe30B NOAKOXHOM XMPOBOI TKaHM Ye/loBeKa Ha creunann3npoBaHHble Mapkepbl OTAENbHbIX
noaTunos agunoumtoB. OkpawmBaHue Ha 6GesikoBble npoaykTel ADIPOQ, LEP, PDGFRa, NEGR1, CFD,
EBF2 n CSMD1 nokasasio, 4TO B XXMPOBOW TKaH in Vivo BbIABASOTCS 060C06/1EHHbIE TPyNMbl aAunoumTOoB,
CEe/IEKTUBHO 3KCNPECCHPYIOLNX COOTBETCTBYIOLLME MapPKEpbI.

Takum 06pa3oM, Mbl BbISSBUAW U ONWCA/IM B XXMPOBOIM TKaHW 4enoBeka 060CO6/1EeHHblE MOATUMbI
agmMnoumnToB, KOTOpbIe, CyAs MO UX TPaHCKPUNTOMY, OT/INYAKOTCA BbINO/IHAEMOWN B COCTaBE XMUPOBOWN TKaHU
dyHkuueli. Pabota nposefeHa npu nogaepxke PH®, npoekt Ne 25-75-30005.

[ns umtnpoBaHus: BoHgapes AL, et al. CB® 2026 C60pHMK Te3mcoB koHepeHuma Cb®; 3 (5)2026 S1 cc. 17-18
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Adipose tissue is a metabolically active organ of mesodermal origin composed of mature adipocytes and
supporting cells of the stromal vascular fraction. Functional, metabolic, and signaling differences between
various adipose depots are well documented in the literature; however, it remains unclear whether these
differences arise from variations in tissue cellular composition or from differences in the functional state of
adipocytes comprising adipose tissue.

We performed a bioinformatic analysis of transcriptomes generated at the single-nucleus level (single-
nucleus RNA-seq) from all publicly available human subcutaneous adipose tissue samples and identified five
adipocyte subtypes. All subtypes were characterized by expression of mMRNA encoding classical adipocyte
markers, including adiponectin (ADIPOQ), leptin (LEP), perilipin (PLIN1/4), and the master regulator of
adipogenic differentiation PPARG. Against this common adipocyte signature, distinct marker genes indicative
of functional specialization were identified for each adipocyte subtype. Subtype scAdl (67.93%) represents
adipocytes with a basal phenotype lacking unique specialization. Subtype scAd2 (9.32%) selectively
expresses mMRNAs of neuronal marker genes, including NEGR1, DCLK1, ROBO2, and KCNT2. Subtype
scAd3 (8.46%) expresses mRNAs of adipokine and signaling molecule genes such as CFD, SAAL, CXCL14,
and S100A4. Subtype scAd4 (0.50%) is characterized by expression of browning-associated markers EBF2,
RXRG, ZNF804A, and ACOT11. Subtype scAd5 (13.77%) expresses mRNAs of GRIA4 and CSMD1, genes
associated with susceptibility to obesity and adipocyte hypertrophy.

To validate the obtained bioinformatic data, we performed immunohistochemical staining of human
subcutaneous adipose tissue sections using specialized markers of individual adipocyte subtypes. Staining
for the protein products of ADIPOQ, LEP, PDGFRa, NEGR1, CFD, EBF2, and CSMD1 demonstrated the
presence in vivo of distinct adipocyte groups selectively expressing the corresponding markers.

Thus, we identified and characterized distinct adipocyte subtypes in human adipose tissue that, based on
their transcriptomic profiles, differ in their functional roles within adipose tissue. This work was supported by
the Russian Science Foundation, project No. 25-75-30005.
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EDN: VQNIMW

MWKpPOTPYOOUKM ABNAKOTCA 06/IMraTHOM CTPYKTYPOI KNETOK 3yKapuoT, NOCKONbKY (hOpMUPYIOT BEPETEHO
aenexvsa. B mHTephase OHM yyacCTBYIHOT B npoueccax Be3UKyNAPHOro TpaHcnopTta, No3vuMOHMPOBaHUA
opraHesns, /IOKOMOUWK, U NpU 06pa3oBaHNM PECHUYEKNKTYTUKOB. ApPXUTEKTYpa CUCTEMbl MUKPOTPYOOUEK
onpegenseT 3aPdPEeKTUBHOCTb BHYTPUK/IETOYHOrO TpaHcnopta U npu 3TOM 3aBUCUT OT paboTbl LEeHTPOB
opraHusauun Mukpotpybouek. Ceilvac akTMBHO M3yyaeTcs paboTa HeKaHOHWYECKMX, HEeLLeHTPOCOMHbIX
LIOMT, rnaBHbIM 13 KOTOPbIX ABNAETCA annapart [MoMbaxu.

OTnpaBHON TOYKOM HalUMX MCCef0BaHUn CTaslo cpaBHeHUe TyOyNIMHOBOroO LuTOCKeneTa ABYX JIMHUIA
K/IETOK 3eNEHON MapTbILLKN, KOr4a Mbl YCTAHOBU/IW, YTO NPU PaBHOW aKTMBHOCTM LLEHTPOCOM akKTUBHOCTb
Fonbmxmn kak LUOMT y HuX pasnuyaetcsa. AHanim3 gudpdepeHunasibHoM 3KCNpeccu reHoB, OTHOCALLMXCS
K MUKpPOTpYybouKam, LieHTpocoMaMm 1 Fonbaxu, 1 nocneayoLme aKCnepumMmeHThbl nokasasam, YTo U3BECTHbIE
6e/lkN He UMeloT OTHOLLUEHUS K 3TUM pasnnuusam. B pesynbTarte o6bekTamu Hallero U3yyeHus oKkasasiucb
ABa 6enka - manaa 'T®asza Arl4C (Arl7) n nepucbepunyeckmii membpaHHblii 6enok JAKMIP2 (NECC1)
- QOyHKLMWN KOTOPbIX B KNeTkax OCTaBa/INCb Hen3BeCTHbIMU. OCHOBHbIMW pe3yfnbTataMu AaHHOW paboThbl
CTano oTKpbITUE Toro chakta, Yyto JAKMIP2 nokanmsyeTcs He TO/IbKO Ha MeMbpaHax [onboxu, HO U Ha
LeHTpocoMax, NPMYEM ero KosimyecTBO TaM B MUTO3€ pe3Ko najaeT, a U36bITOK B UHTepdase NpuBoanT K
YXYALLIEHUIO HYKTeaun MUKPOTPYBoUek 1 K obLLemy nafeHuIo YpoBHSA aueTuInpoBaHHoro TyéynnHa. Manas
FMdasza Arl4C He nmeeT YETKOro NaTTepHa JIoKa/In3aunm B K/IeTKax, HO MOBbILLEHNE YPOBHA 3HOOTEHHOIO
6enka nocpeactsom ABCA1-3aBMCMMOro CUrHasibHOro nytu nocne aktmsauuy LXR/RXR peuentopos
NPUBOAWT K POCTY HELEHTPOCOMHOM Hyk/ieaumy MUKPOTPYyGoyek B LuMTOMsIa3me; OfHaKO BO3MOXHOCTb
aKTMBauun gaHHOro nyTn nepegayv curHana, no-suauMomMy, 3aB1UCUT OT TUMNA K/1ETOK.

PaboTta BbinosiHeEHa B pamkax Tembl rocyaapcrBeHHoro 3agaHns HUW ®Xb um. A.H. Benosepckoro
MIY «BbliCHEH/E 06LLMX 3aKOHOMEPHOCTEN CTPYKTYPHOWN OpraHvsauny AaepHbIX Y LMTonaasmMaTuyeckmx
opraHesis1 K/1eTOK 3yKapuoT».

[ns untnpoBaHus: Bypakos A.B. CB® 2026 C6opHuK Te3ncos koHdepeHumsa Cb®; 3 (5)2026 S1 cc. 19-20
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Microtubules are an obligate structural component of eukaryotic cells, as they form the mitotic spindle.
During interphase, they participate in vesicular traffic, organelle positioning, cell locomotion, and the formation
of cilia/flagella. The architecture of the microtubule system determines the efficiency of intracellular transport
and, at the same time, depends on the activity of microtubule-organizing centers (MTOCSs). Currently,
considerable attention is being paid to the study of noncanonical, non-centrosomal MTOCs, such as the
Golgi.

Our study originated from a comparison of the tubulin cytoskeleton in two green monkey cell lines, in which
we found that despite equal centrosomal activity, the activity of the Golgi as a MTOC is different. Analysis
of differential expression of genes associated with microtubules, centrosomes, and the Golgi, followed by
subsequent experiments, demonstrated that known proteins were not responsible for these differences. As a
result, our attention focused on two proteins — the small GTPase Arl4C (Arl7) and the peripheral membrane
protein JAKMIP2 (NECC1) — whose cellular functions had remained unknown.

The main results of this work were the finding that JAKMIP2 localizes not only to Golgi membranes
but also to centrosomes, while its amount at centrosomes sharply decreases during mitosis. Moreover, its
overexpression during interphase leads to impaired microtubule nucleation and to an overall reduction in
the level of acetylated tubulin. The small GTPase Arl4C does not exhibit a distinct localization pattern within
cells; however, elevation of endogenous protein levels through the ABCA1-dependent signaling pathway
following activation of LXR/RXR receptors results in increased non-centrosomal microtubule nucleation in
the cytoplasm. Nevertheless, the possibility of activating this signaling pathway appears to depend on the
cell type.

This work was supported by the state assignment of the A.N. Belozersky Research Institute of Physico-
Chemical Biology, Lomonosov Moscow State University: “Identification of General Principles of the Structural
Organization of Nuclear and Cytoplasmic Organelles in Eukaryotic Cells.”

bypakos A.B. CB® 2026
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EDN: ZWISZD

JlokanbHOe BOCNaneHne 4acTto COMpPOBOXAAeT paHeHus, OfHako ero B/IMAHME Ha [AUHAMUKY
TPOMO006pPa30BaHNA U apXUTEKTYPY reMOCTaTUYeCKOro CrycTka u3y4yeHo He,ocTaTouHo.

Llenbio HacTosiero uccriefoBaHns Obl/10 U3yYeHUe BANSHUS NTIOK&/IbHOTO BOCMa/IeHUs1 Ha AMHaMUKY
TPOM6006pa30BaHNA U apXUTEKTYPY reMOCTaTUYeCcKoro Ccrycrka.

B mopgensx wucnonb3oBaHbl MbiwKn ICR, nokanbHOe BOCnasieHve WHAYLUMPOBAIOCh MOLKOXHOW/
BHYTPUOPIOLLIMHHOW MHBbEKUMEN renis rmapoKCMaTUNLEN0M03bl C nnonosmcaxapuaom. Matonornyeckuii
Tpom603 oueHnsasin B Mmogenu FeCl,-nHayupoBaHHOro TpOMG603a COHHOW apTepun C o/lyOpeCcLeHTHO
BM3yannsaumeil. FfemocTartmyeckune CrycTkm OLeHMBasIM B MOAEM NOYEYHOTO KPOBOTEUYEHUS C NoceaytoLei
rMCTO/IONMYECKOM OKpackoi Ha conbpuH/cpnbpunHoreH, CD41 n agpa.

B apTepuanbHoii Mogenu Bpemsi Havana TPoM6006pa30BaHMsA He OT/IMYa/IOCh MEXAy KOHTPO/eM U
MOZEe/1b0 NTOKaUTbHOro BocnasieHus (406 + 189 ¢ npotume 522 + 338 c; p>0,05), Kak 1 MakcumasibHas BbicoTa
Tpomba (560 + 65 MkM npotme 650 + 73 mkMm; p>0,05) 1 ero HavyasibHas ckopocTb pocta (1 x 10 £ 8 x
10-° mm?/c npotnB 4 x 10 £ 6 x 10 mm?/c; p>0,05). Npn 3TOM OcTaTo4Has BbicoTa TpoMba 6blna Bbllle
B MOZENN SIoKaibHOro Bocnanerus (250 + 237 mkm npotms 595 + 107 mkMm; p<0,05). B mogenu noyeyHoro
KpoBOTeUeHus naowaam TpoméoumntapHoro curHana (3900 + 1800 mkm? npoTtus 47000 + 44000 mkm?; p>0,05)
1 curHana ot combpuHoreHa (117000 + 33000 mkm? npoTtue 120000 + 120000 mkm?; p>0,05) He pa3nuyanuce,
TOorga Kak naowagb SAepHOro CurHasa cHWxanacb npu nvnononucaxapuge (11000 £ 9000 mkm? NpoTuB
3200 + 400 mkm?; p<0,05).

JNokanbHoe BocnasieHne He yckopsieT FeCl,-uHayuuposaHHoe TpoM6006pa3oBaHne, 0IHako NPUBOAMT K
60nee ANUTENbHON NepcucTeHUMn Tpomba. Mpu KPYMHbIX paHEeHWsX NIOKa/lbHOe BOCNasieHne He U3MeHseT
hOpPUHOBLIV/TPOMOOLMTAPHbIV KOMNOHEHT rEMOCTATUYECKOro CrycTka, HO CHMXaeT HakonaeHne aaepHbIX
KNeToK.

[ns untnpoBaHus: Beikos I.A. et al. CB® 2026 C60pHuK Te3mcoB koHbepeHumsa Cb®; 3 (5)2026 S1 cc. 21-22
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Local inflammation often accompanies injuries, yet its impact on the dynamics of thrombus formation and
hemostatic clot architecture remains poorly understood.

The aim of this study was to investigate the effect of local inflammation on thrombus formation dynamics
and hemostatic clot architecture.

ICR mice were used in the models. Local inflammation was induced by subcutaneous/intraperitoneal
injection of hydroxyethylcellulose gel with lipopolysaccharide. Pathological thrombosis was assessed using
a FeCls;-induced carotid artery thrombosis model with fluorescence visualization. Hemostatic clots were
evaluated using a renal bleeding model followed by histological staining for fibrin/fibrinogen, CD41, and
nuclei.

In the arterial model, the time to thrombus onset did not differ between control and the local inflammation
model (406 + 189 s vs. 522 + 338 s; p > 0.05), nor did the maximum thrombus height (560 £ 65 pm vs. 650 £
73 pm; p > 0.05) or the initial thrombus growth rate (1 x 10 + 8 x 105 mm?/s vs. 4 x 10 £+ 6 x 105 mm?/s;
p > 0.05). However, the residual thrombus height was higher in the local inflammation model (250 + 237
pm vs. 595 + 107 um; p < 0.05). In the renal bleeding model, the platelet signal area (3900 + 1800 pym?2 vs.
47000 % 44000 pmz?; p > 0.05) and fibrinogen signal area (117000 = 33000 pm?2 vs. 120000 + 120000 umz; p
> 0.05) did not differ, whereas the nuclear signal area decreased with lipopolysaccharide (11000 + 9000 pm?2
vs. 3200 + 400 pmz; p < 0.05).

Local inflammation does not accelerate FeCls-induced thrombus formation but leads to longer thrombus
persistence. In large injuries, local inflammation does not alter the fibrin/platelet component of the hemostatic
clot but reduces the accumulation of nuclear cells.
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Ty6ynuHblI — 3TO reTepoAnMepHble 6enku, KoTopble NONMEPU3YIOTCA U DOPMUPYIOT MUKPOTPYOOUKM,
K/l0YeBble CTPYKTYpbl LUMTOCKENeTa U MULLEHW A1 XMMUOTepanuyi paka, Yto 06yCnoB/IEHO UX POJibiO B
KNeToYHOM Lmkne. OfHaKo O4YeHb 4acTO BO3HWKAEeT JleKapCTBEHHas PEe3NCTEHTHOCTb U3-3a MyTauuii B
canTax CBA3blBAHUA IMTaHA0B, YTO NPUBOAUT K HE3((EKTUBHOCTY eyeHmns. CailT CBA3bIBAHWUS KONXULMHA
OCTaETCA KNHYeBO MULLEHBIO [i/19 HOBbIX TepaneBTUYeCcKNX CPeCTB, HO HeAABHO Obl/IM NAEHTUULNPOBAHbI
anbTepHaTUBHbIE CaiiTbl TYbyMHa. Pa3paboTka HOBbIX MOEKY/1, CBA3bIBAOLMXCA C 3TUMUN CanTaMUn, MOXET
NMOMOYb NPeoosieTb PE3NCTEHTHOCTb U Y/TyULLINTb CE/TIEKTUBHOCTb M TOKCMKO/IOTMYECKNE XapaKTepUCTUKN.

34ecCb Mbl NPUMEHSAEM HOBbI (h/lyopeCUEeHTHbIN 30H4 — KymapuH-30, HelaBHO pa3paboTaHHbI B HaLlei
rpynne [1], n HECKONBbKO h/TlyOpeCUEHTHbIX METOA0B /11 06HapYXeHUs pa3Ho0bpasHbIX CBA3bIBAIOLLMXCS C
Ty6y/IMHOM MoOneky/. Bo-nepsbiX, C MOMOLLIO MUKpOTepmodiopesa 1 dolyopecLLeHTHON aHM30Tponuu 6b110
NAEHTUPMLUMPOBAHO YeTbIpe HOBbIX MHIMOGUTOpa nosimmepusaunn TyeynnHa, oTobpaHHbIX 13 6UbInoTeku
HaymoHanbHoro nHctutyTta paka (NCI). Bbino nokasaHo, YTO 3TV COeAUHEHWSI CBA3bIBAKOTCA C CalTOM
KonxuumHa. VX uHrmbupyowas akTMBHOCTb Oblna NoATBepXAaeHa ONTUYEeCKOW MUKPOCKOMuen in vitro u
NMPOTOYHOM LIMTOMETPUEN Ha IMHUSAX PAKOBbIX KNIeTOK. BO-BTOPbIX, MCNO/b3YSA YBE/IMYEHUE NHTEHCUBHOCTYU
dhnyopecueHunn kymapuHa-30, cABUr crnekTpa v lyopecLeHTHY0 aHU30Tponuio, 6bina uccriegoBaHa
Cepusi HOBbIX CUHTE3UPOBAHHbIX COeVHEHUI B Ka4ecTBe MOTeHLMasIbHbIX UHIMOUTOPOB TyOy/iMHa. Bbino
nokKasaHo, 4YTO 3TW COeAMHEHMSA CBA3bIBAOTCA C CAWTOM KOMXUUMHA, & WX MHIMoupylolwas akTUBHOCTb
NoOATBEPXAEHA ONTUYECKOV MUKPOCKOMNMEN in Vitro 1 NPOTOYHOM LMTOMETPUE HA NIMHUSAX PaKOBbIX KNETOK.
HakoHeL, ¢ NoMOoLLbI0 MUKpOTEPMOGhope3a Ha ocHoBe KymapuHa-30 ObIs10 YCTaHOB/IEHO, YTO CEMb HOBbIX
coeAMHEeHNA ABNAITCA NUraH4ammn paHee He U3y4YeHHOro caita Tyoy/imHa. TN COeIMHEHUA He BNUSAIN Ha
AMHaMVKY MUKPOTPY6OoUeK in vitro npu BU3yanmnsaumm ¢ NOMOLLbH0 AndddhepeHumanbHOi MHTepdepeHLNOHHO-
KOHTPaCTHOW MUKPOCKOMUMN.
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Takum o06pa3om, coobLliaeTcs 06 O6HapyXeHUM U xapakTepusauum BOCbMWU HOBbIX WMHIMOGUMTOPOB
nosnmmepusauun TybynnHa, CBA3LIBAIOLLMXCS C CANTOM KONXULMHA, 1 BOCbMU HEUHTMOUPYIOLNX NUraHaoB,
CBS13bIBAIOLLMXCA C a/IbTEePHATUBHLIM caiToM f3l. Mony4yeHHble pe3y/ibTaTbl AEMOHCTPUPYIOT 3D(hEeKTUBHOCTb
MEeTOA0B Ha OCHOBE KyMapuHa-30 4718 naeHTumKaumm HoBbIX XMMMoTepaneBTUYeCKNX CpencTB.

Pab6oTa in vitro BbINO/IHEHA NpY NogaepXKe rpaHTa Poccuiickoro HayyHoro dooHaa Ne 25-74-20014.

Cnucok 1umepamypsbl

[1] Anisimov MN et al. Coumarin-30 Enables Site-Resolved Detection of Tubulin Ligands by Microscale
Thermophoresis. Angew Chem Int Ed Engl. 2025 Dec 1:e17086.
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Tubulins are essential heterodimeric proteins assembling into microtubules - key cytoskeletal structures
and long-standing targets of cancer chemotherapy due to their role in the cell cycle. However, drug-resistance
frequently arises through mutations in ligand binding sites leading to treatment failure. Colchicine-binding site
remains a key target for new therapeutics and additional unconventional tubulin pockets have recently been
identified. Development of new binders for these sites may help overcome resistance and improve selectivity
and toxicity aspects.

Here we employ a new fluorescent probe, coumarin-30, recently established in our group [1], and several
fluorescence-based methods to discover diverse tubulin-binders.First, using microscale thermophoresis and
fluorescence anisotropy assays we identified four novel tubulin polymerization inhibitors selected from the
library of the National Cancer Institute. We demonstrated that these compounds are colchicine-site binders.
Their inhibitory activity was confirmed by optical microscopy in vitro and flow cytometry in cancer cell lines.
Second, using coumarin-30 fluorescence enhancement, spectral shift and fluorescence anisotropy assays,
we examined a series of newly synthesized compounds as potential tubulin inhibitors. We showed that
these compounds bind the colchicine site, with inhibitory activity confirmed by optical microscopy and in vitro
flow cytometry in cancer cell lines.Finally, we used coumarin-30-based microscale thermophoresis assay
to establish seven new compounds as ligands of a previously unexplored tubulin site. These compounds
showed no effect on microtubule dynamics in vitro as visualized with DIC microscopy.

Overall, we report discovery and characterization of seven novel tubulin polymerization inhibitors targeting
the colchicine site of tubulin and seven non-inhibiting ligands targeting an unconventional Bal site. These
results underscore the utility of coumarin-30-based toolkit for identification of novel chemotherapeutics.

In vitro work in this study was supported by a grant from the Russian Science Foundation # 25-74-20014.
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TpombounTbl NPeACcTaBslT coOO0l 6e3bAAepHble KNETOUHbIE PparMeHTbl, OCHOBHas 3ada4va KOTOpbIX
coCcTOMT B 06pa3oBaHnuy arperatoB /11 OCTaHOBKWN KPOBOTEYEHNUS (B HY)XHOE BPEMS U B HY)XHOM MecCTe Mpu
YC/IOBUW NOBPEXAEHUSA CTEHKM COCYa). DKCNepUMeHTasIbHO U3BECTEH (PeHOMEH arperauumn TpoMo6oLMTOB B
OTBET Ha CpaBHUTESBLHO HEGO/bLIOE (~B 100 pa3 MeHbLLEe) A06aB/IeHE ONYX0EBbIX KNETOK. Mpn aToMm in vivo
TPOMOOLMTBLI 06ecneunBatoT 3allmMTy ONyX0/1EBbIX KNETOK OT UMMYHHOI CUCTEMbI, TEM CaMblM CMIOCOGCTBYS
MeTacTasupoBaHuo, MNO3TOMY OnpefesieHne MexaHW3MOB arperauum TPOMOOUUTOB B MPUCYTCTBUM
OMNyXO0J/IEBbIX KMETOK UMeeT MoTeHunasibHoe npumeHeHve B Tepanuu. Llenb pabotbl — onpegenexHvie
BO3MOXHbIX MEXaHM3MOB arperayun TpoOMO0LUTOB B MPUCYTCTBUKN OMYXO/EBbIX K/TETOK.

B gaHHOM uccnepoBaHun 6b1s10 NPYUMEHEHO KOMMbIOTEPHOE MOAENNPOBaHUE arperauum TpoMooLMTOB
B NPUCYTCTBUN TPOMOMHA B pamkax NpocTeillei M3BecTHON B Nutepatype CUCTEMbl Ha OCHOBE 3aKoHa
AelCcTBYOWMX Macc (BblpaXeHHOro B cucteme n3 2 O1Y) ¢ nocneayowmm yCnoXXHEHNEM CUCTEMbI NMyTEM
[06aBieHns OnyxoneBbIX KNeToK.

B pe3ynbTate nccnenoBaHus Oblsia onpefesieHa TeopeTudeckas 3aBUCUMOCTb NapaMeTpoB UCXOLHOM
MOAEesn (arperauun n pacnaja arperatos) OT KOHLEHTpauy TPOMOUHA (KOHCTaHTbI U PYHKLUMY JIeHrMiopa).
Mocne pa3suTsa MoAenu A0 OnvMcaHusa arperalym TPOMOOLUTOB B NMPUCYTCTBUN OMYXO0/EBbIX K/TETOK TakKxXe
onpegesneHsl B TOM YUC/IE NapameTpbl reHepaummy TPOMOUHA ONyXOsIEBLIMU K/1IETKaMU.

MoslyyeHo TeopeTnyeckoe 060CHOBaHWE OMVUCAHHOTO B /iUTepaType aKCNeprMeHTasTIbHO YCTaHOB/IEHHOTO
MexaHu3ma arperauum TpoMOOoLMTOB B NPUCYTCTBUN ONYXOJIEBLIX KIETOK (MyTEM reHepauuy TpomouHa Ha
onyxosieBbIX KneTkax). [JanbHeliwee nccnefosaHve 6yaeT COCPeAOTOYEHO Ha BHEAPEHWUW MOJTyYEHHbIX
TeopeTUYeCcKnX 3aBUCUMOCTEN B MOAe/Ib HA OCHOBE MatemMaTuyeckoro oopMasin3ma KeTouHbIX aBTOMaToB
C Le/iblo onpeesieHnsa 6Motn3nYecknx XxapakTepucTrK arperalmn.
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Platelets are anucleate cell fragments whose main function is to form aggregates to stop bleeding (at
the right time and place upon damage to the vessel wall). An experimentally known phenomenon is platelet
aggregation in response to a relatively small (approximately 100-fold lower) addition of tumor cells. In vivo,
platelets protect tumor cells from the immune system, thereby promoting metastasis, so determining the
mechanisms of platelet aggregation in the presence of tumor cells has potential therapeutic applications.
The aim of this work is to identify possible mechanisms of platelet aggregation in the presence of tumor cells.

In this study the computational modeling of platelet aggregation in the presence of thrombin within the
simplest known system from the literature based on the law of mass action (expressed as a system of 2
ODEs) was used, followed by extending the system to include tumor cells.

As main result of the study, the theoretical dependence of the parameters of the initial model (aggregation
and aggregate dissociation) on thrombin concentration (constants and Langmuir functions) was determined.
After extending the model to describe platelet aggregation in the presence of tumor cells, the parameters of
thrombin generation by tumor cells were also identified.

The experimentally established mechanism of platelet aggregation in the presence of tumor cells (via
thrombin generation on tumor cells) described in the literature was theoretically substantiated. Further
research will focus on incorporating the obtained theoretical dependencies into a model based on the cellular
automaton mathematical formalism to determine the biophysical characteristics of aggregation.
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MUKpPOTPYOOUKM — (puiaMeHTbl LUTOCKeNeTa, KoTopble B (PU3NOSIOTMYECKUX YCNOBUAX MOnepeMeHHo
npe6biBaloT B (pasax YKOPOYEHUs U yO/IMHEHUSA. HeCcMOTps Ha TO, YTO 3TO MOBEAEHUE XapaKTepHo AN
0060MX KOHLOB MUKPOTPYOOUKM, KNHETMKA COOPKN U pasbopkm Ha ABYX KOHLAX MUKPOTPY6OoUeK pasnyHa; B
KneTkax 06bIYHO AVHAMUYEH /UL TaK Ha3bIBAEMbIA «MNOC»-KOHEL, a B OYMLLEHHOW CUCTEME AUHAMUKOW
o6n1agaeT Takke 1 NPOTUBOMNOOXHbIN, «MUHYC»-KOHEeL,. MUKPOTPYOOUKUN AB/IAKOTCA K/THOUYEBLIMU MULLEHAMM
NPOTUBOOMYXO/IEBOM  XMUMMOTEPANUKN, C MOMOLLBLID WHIMOUTOPOB WX [AMHAMWUKUW MOXHO MOAaBNATb
nponudepaumio KNeTok n n3yyaTb CBOVCTBAACCOLUMPOBaHHBLIX C MUKPOTPYB0oUkamMu 6enkoB. MasionsyyeHHble
HNU3KOMOJIEKYNSIPHbIE NUraHdbl TyOynmMHa — MainTaH3UH U MMPOHETUH — NPEACTaBNAKT 0CObbIA NHTEPEC U3-
3a CeNIeKTMBHOro MexaHn3mMa UHrMbnposaHus.

Llenb paHHOM paboTbl — oOXapakTepu3oBaTb [AeWCTBME MalTaH3MHa W MUPOHETMHA Ha AWHaMUKY
MUKPOTPYBOYEK M Ha WX OCHOBe pa3paboTarb MeTof MOslyYeHUs MNONSAPHO-MEYEHbIX MUKPOTPYy6oUek
ana  GroMeanuUMHCKMX uccnegosaHuii. B uccnepoBaHun ncnonb3oBasiv  TIRF-MUKpOCKONUIO, aHanns
KMMOrpamm [n15 pacyeta CKOpocTeil nonnmepusaumm, Mopdionormyeckyto TMnn3aLmnio cerMeHTUPoBaHHbIX
MUKPOTPYBOUEK U TNaiVHI-TECT C KUHE3WHOM A/19 orpeAeieHUs NoMIAPHOCTU. SKCNEPUMEHTbI MPOBOAMN/IUCH
B NPOTOYHOW Kamepe Ha CUNaHW3NMPOBAHHOM CTekne, A8 cTabuim3aumm 3aTpaBok UCNO/b30Ba/Iv Takcosl
nnn GMPCPP. BbI/10 noka3aHo, 4To MaiTaH3VH 3(hheKTUBHO NoAaB/iieT POCT 060MX KOHL0B MUKPOTPYOOUKM
in vitro, TOrga Kak NUPOHETWH MNPEeUMYLLECTBEHHO WHIMOMPYET MWUHYC-KOHEL, COXPaHssi CrnocOGHOCTb
NAC-KOHUA K nonvMmepusauun. Ha ocHOBe acCMMEeTPUYHOro MojaB/fiIeHUs pocTa KOHLOB MUPOHETUHOM
6bl1 paspaboTaH MPOTOKON reHepauuy OBYXUBETHbIX CErMeHTUPOBaHHbIX MWKPOTPYOOYeK, B KOTOPbIX
MUHYC-KOHeL, Obl1 cobpaH U3 3aTpaBku, MEYEHHOW pPofaMVMHOM, a BTOPON CErMeHT, COOTBETCTBYIOLLMIA
NAKC-KOHUY, MNonMmMepusoBasnica M3 TyOynuHa, MeudeHHoro kpacutenem AlexaFluor647. Ontummnsauus
NPOTOKO1a NO3BO/INAA AOCTUYb KOPPEKTHOM MNONAPHOCTH, 3HAYNTE/IbHO CHU3UTL MPOLLEHT HEMNPUIOAHbIX A1
aHaIn3a MUKPOTPYyboUeK 1 AO0O6UTLCA YAOOHOM 3KCNepMMEHTaIbHO A/IMHbI CErMEHTOB. Mo adyheKkTUBHOCTK
pa3paboTaHHbIl MeTO, reHepaLum NoNSPHbIX MUKPOTPYOBOUEK OKa3asiCsl CPaBHUM C U3BECTHLIM MPOTOKO/I0M,
OCHOBaHHOM Ha 06paboTke Ty6ysmHa N-atunmanenMmuzgom. MNpu 3ToM ANs MMPOHETUHA TOYHO M3BECTEeH
CanT CBA3bIBAHUA M NPOTOKOJ/T HA €ro OCHOBE MOXHO MCMOJ/1b30BaTh /151 60/1ee TOHKOro aHannsa AUHaMUKN
MUKPOTPY6OUeK in vitro.

Pa6oTa 6bln1a nogaepxaHa rpaHTtom PH® 23-74-00007.
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Microtubules are cytoskeletal filaments that, under physiological conditions, alternately undergo phases
of shortening and elongation. Although this behavior is characteristic of both microtubule ends, the kinetics
of assembly and disassembly differ between the two ends; in cells, only the so-called “plus” end is typically
dynamic, whereas in a purified system, the opposite “minus” end is also dynamic. Microtubules are key
targets of anticancer chemotherapy; inhibitors of their dynamics can suppress cell proliferation and be used
to study the properties of microtubule-associated proteins. The poorly studied low-molecular-weight tubulin
ligands — maytansine and pironetin — are of particular interest due to their selective inhibition mechanism.

The aim of this work was to characterize the effects of maytansine and pironetin on microtubule dynamics
and, based on these effects, to develop a method for generating polarity-labeled microtubules for biomedical
research. The study employed TIRF microscopy, kymograph analysis to calculate polymerization rates,
morphological typing of segmented microtubules, and a kinesin gliding assay to determine polarity. Experiments
were conducted in flow chambers on silanized glass; taxol or GMPCPP was used to stabilize seeds. It was
shown that maytansine effectively suppresses the growth of both microtubule ends in vitro, whereas pironetin
predominantly inhibits the minus end while preserving the polymerization capacity of the plus end. Based
on the asymmetric end-growth suppression by pironetin, a protocol was developed for generating two-color
segmented microtubules, in which the minus end was assembled from a rhodamine-labeled seed and the
second segment (corresponding to the plus end) was polymerized from tubulin labeled with AlexaFluor647.
Optimization of the protocol allowed achieving correct polarity, significantly reducing the percentage of
microtubules unsuitable for analysis, and obtaining segments of convenient experimental length. In terms of
efficiency, the developed method for generating polar microtubules was comparable to the known protocol
based on tubulin treatment with N-ethylmaleimide. Moreover, because the binding site of pironetin is precisely
known, the pironetin-based protocol can be used for more refined analysis of microtubule dynamics in vitro.

This work was supported by the Russian Science Foundation grant No. 23-74-00007.
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®okanbHble KoHTakTbl (PK) obecneuvBatoT B3aMMOAENCTBME KI1eTOK, 061a4atolmx Me3eHXUMaslbHbIM
TUNOM MOABWXHOCTU, C TBEpAbIM cybcTpaTtoM. OHU DOPMUPYIOTCA B 3NUTENNasibHbIX (HOPMasibHbIX U
pakoBbIX) KfeTkax, a Takke B gubpobnacrtax. K ncuesatot npu owapBaHun AensAwencsa KIeTkM U BHOBb
BO3HMKAIOT Mnocne UuToknHesa. K BO3HMKAIOT vallle BCEro Ha Kpaw KNeTKu, rae BblABUraeTcs nsockas
namvesifia, HO Takke W BAONb APYrMX KpaeB pacnnactaHHoW kneTku. OHM 06pasytoTCs Ha BHYTPEHHeN
MOBEPXHOCTU Mia3maTtuyeckoin MembpaHbl 3a CYeT Knactepusaumm WHTErPUHOB W PEKPYTUPOBaHWUS U3
umMTOoNnNasMbl Cneunasim3npoBaHHbIX MEXaHOCEHCOPHLIX 6eKOB — TasIHa, NaKCUINHA, KUHa3bl POKasIbHbIX
KOHTaKTOB, BMHKy/IMHA. BonblWNMHCTBO ®K XUBYT He 60see 1-2 MUHYT, HO HEKOTOPble CTABUMM3MPYIOTCA
n xmByT Ao 20-60 muH. 3penbie K nmetoT naowagp or 0.5 0o 10 MKM?, TOAWMHY 0kono 80-100 HM, n
MHOTOC/IONHYI0 CTPYKTYpY. Halum nccnefoBaHusa nokasasiv, YTo HavasibHbll pocT ®K npomMcxoauT oYeHb
6GbICTPO — CO CKOPOCTbIO 0KOMO 1 MKM?/MUH. Jonroxmsyuime ®K MoryT npogosmkartbe pactu, HO 3HaYMTE TbHO
mMenieHHee. bbicTpblil pocT ®K cBa3aH ¢ OPMUPOBAHMEM aKTUHOBBIX My4YKOB, B3aUMOAENCTBYOLMX C
Ta/MHOM W BUHKY/IMHOM, & MeAJ1IeHHbIA POCT JONTOXMBYLLMX PK CBA3aH C COKpaTUTE/IbHON akTUBHOCTbLIO
aKTUMHOBbIX MYYKOB NoA, AeCTBMEM MUO3NHA 2.

3penble PK cmeLLaoTcss OTHOCUTE/IbHO cybcTpaTa — B OCHOBHOM Me[J/IEHHO, HO Ha BTArMBawoLemcs
Kpato K/1IeTKM OHW MOTYT CMeLLAaTbCA K Kparo K1IeTKM OTHOCUTE/IbHO 6bICTPO 1 Ha 6onbLune paccTosiHusA. MNpu
6bIcTpOM cmeLleHnn ®K mx crioun, cchopMmnpoBaHHbIe pasHbiMU G6eslkamu, CABUTalTCA OTHOCUTENIbHO Apyr
Apyra. 970 AiB/IeHne Nyylle BCero onvcbiBaeTCA MOAE b0 pasfeneHns xXnakmx pas. Pazéopka PK npovcxoant
NMOBCEMECTHO W NpefcTaBnseT coboi cny4vaiHblii Mpouecc, KOTopblA, NO-BUAUMOMY, He perynvpyetcs
kneTkoi. Takum o6pasom, PK npencTasnisaT cOO0M OTHOCUTESIbHO XUAKMe hasbl, npeacTaBeHHble
HECKONIbKMMW CNOSIMU, KOTOpble BHYTpY ®K B3aumMoAeicTBYIOT ApYr C APYroM, a U3BHEe CBA3aHbl C TBepAbIM
cybcTpatoMm (Yepe3 nnasmaTvyeckyro MembpaHy) M HenocpefCTBEHHO aKTWH-MWO3MHOBLIM arnapaTom
KNEeTKN.

[ns untnpoBaHus: Bopobbes N.A. CB® 2026 CH60pHMK Te31COB KOHhepeHums Cb®; 3 (5)2026 S1 cc. 30-31
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Focal adhesions (FAs) mediate the interaction of cells exhibiting mesenchymal type of motility with a
solid substrate. They are formed in epithelial cells (both normal and cancerous), as well as in fibroblasts.
FAs disappear during the rounding of dividing cells and reappear after cytokinesis. FAs most commonly
emerge at the leading edge of the cell, where a flat lamella protrudes, but they can also form along other
edges of a spread cell. They arise at the inner surface of the plasma membrane through integrin clustering
and recruitment of specialized mechanosensory proteins from the cytoplasm, including talin, paxillin, focal
adhesion kinase, and vinculin.

Most FAs persist for no longer than 1-2 minutes, although some become stabilized and survive for up to
20-60 minutes. Mature FAs have an area ranging from 0.5 to 10 umz, a thickness of approximately 80—-100
nm, and a multilayered structure. Our studies have shown that the initial growth of FAs occurs very rapidly, at
a rate of approximately 1 ym2/min. Long-lived FAs may continue to grow, but at a much slower rate. Rapid FA
growth is associated with the formation of actin bundles interacting with talin and vinculin, whereas the slower
growth of long-lived FAs is linked to the contractile activity of actin bundles driven by myosin Il.

Mature FAs translocate along the substrate - usually slowly, although at the retracting edge of the cell
they may move centripetally relatively rapidly and over considerable distances. During rapid displacement
of FAs, layers formed by different proteins shift relative to one another. This phenomenon is best described
by the liquid -liquid phase separation model. FA disassembly occurs throughout the entire cell and seems
to be a stochastic process that probably is not actively regulated by the cell. Thus, FAs can be described as
relatively fluid phases composed of several layers interacting with each other within the adhesion site, being
connected indirectly to the solid substrate (through the plasma membrane) and directly to the actomyosin
machinery of the cell.

Bopobres .A. CB® 2026
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MYH9-associated thrombocytopenia impairs actin
cytoskeleton rearrangement in platelets during adhesion
to fibrinogen
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MYH9-accoummpoBaHHasa TpombouuTtoneHnsa (MYH9-HT) — HacneacTBeHHoe 3aboneBaHne, CBA3aHHOE
C myTaumein B reHe MYH9, KoAMPYIOLLEM CUHTE3 TSHXKENON uenn HembllweyHoro muosvHa lIA. OHo
00beanHAET uUenykl rpynny 3aboneBaHwuii (aHomanms Mesi—XerrfivHa, CUMHAPOM JniiTeliHa, CUHAPOM
dexTHepa, cnHapom CebacTbsHa), KOTOpbIe XapakTepusylTca TPOMOOUUTONEHWER C OGONbLUMMWU WK
rMraHTckummn coopmamuy TPOMOOLIMTOB, MNPOSB/IAIOWENCSA remMmopparmyeckum CUHAPOMOM WM pasBUTUEM
pas/INyHbIX HeremaToiornyecknx npossnexHuii (1). Lenvto gaHHOW paboThl CTaslo CpaBHEHWE XapakTepa
pacnnacTbiBaHMa TpoM6oUNTOB naumeHToB ¢ MYH9-HT 1 340poBbIX AOHOPOB.

B uccnepoBaHumn mcnosib3oBasiach LesibHasi BEHO3HAst KPOBb 2 NauUMEHTOB-CUO/VHIOB C NaToreHHbIM
BapmaHToM MYHO9-HT, Haxogsawuxcs Ha Tepanuu poOMUNIOCTUMOM (@arOHUCTOM TPOMOO-NO3TUHOBbLIX
peuenTopoB), a Takke 5 340pOBbIX AOHOPOB. B KavecTBe aHTMKoarynaHta MNPUMEHANCHA TUPYLUH.
HapylweHne pacnnactbiBaHusi TPOMOOLMTOB Ha (pubpuHOreHe oueHmBa M MeTogoM (d/TlyOpecLLeHTHOW
MUKpocKkonun. KpoBb nepdy3npoBasiv Yepes NPOTOYHbIE KaMepbl, MOKPbITble PUOPUHOreHOM, (OUKCUPOBaUIN
2% dhopmanunHoM, okpalimsanu MeuveHbiM Alexa-647 dannonguHom un dootorpadpupoBann B pexunme
dosyopecueHLmu.

Tpomb6ounTbl naumeHToB ¢ MYH9-HT AEeMOHCTPUPYIOT BbIPaXKEHHYHO TeTEepOreHHOCTb CrpefuHra Ha
dmnbprHOreHe: MakpoTPOMOOLUTLI CMOCOOHBLI (hopMUpoBaTh STaMesI/IoNoAMKY, TOrAa Kak K/IeTKM MeHbLUEero
pasMmepa CTPEMATCA K COXpPaHEHW0 AUCKOBUAHOW (OpMbl € AUdIY3HbIM pacrnpefesieHnemM akTuHa
N 06pasylT /Wb eAnHWYHbIe dhunonogun. Takke B OT/IMYME OT 340POBbIX AOHOPOB, Y KOTOPLIX MpU
pacnnacTbiBaHUN aKTUH KOHLEHTPUPYETCA B JTAME/I/IONOAMAX, OCTaB/ASA TEJ10 KNeTku 6osiee cBO6OAHbIM, Y
MakpoTpombountos MYH9-HT HabnogaeTcs 3afepXka akTuHa B Tefne KNeTku.

Cnucok siumepamypbl

1. CyHuoBa E.B. et.al. HacneactBeHHass TPOMOOLIMTONEHMS, acCoUMMpPOBaHHAA C MyTauuein B reHe
MYH9, Bonpocbl reMatoiorMm/oHKON0rMmM 1 uMmMyHonaTtosornn B negnatpun. - 2017. - T. 16. - Nel. - C. 40-
48.
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MYH9-associated thrombocytopenia (MYH9-RD) is an inherited disorder caused by a mutation in the
MYH9 gene, which encodes the synthesis of the heavy chain of hon-muscle myosin IIA. It encompasses
a group of diseases (May-Hegglin anomaly, Epstein syndrome, Fechtner syndrome, Sebastian syndrome)
characterized by thrombocytopenia with large or giant platelets, presenting with hemorrhagic syndrome and
the development of various non-hematological manifestations (1). The aim of this work was to compare the
spreading pattern of platelets from patients with MYH9-RD and healthy donors.

The study used whole venous blood from two sibling patients with a pathogenic MYH9-RD variant who
were receiving romiplostim (a thrombopoietin receptor agonist), as well as from five healthy donors. Hirudin
was used as an anticoagulant. Impaired platelet spreading on fibrinogen was assessed by fluorescence
microscopy. Blood was perfused through flow chambers coated with fibrinogen, fixed with 2% formalin,
stained with Alexa-647-labeled phalloidin, and photographed in fluorescence mode.

Platelets from patients with MYH9-RD exhibit pronounced heterogeneity of spreading on fibrinogen:
macroplatelets are able to form lamellipodia, whereas smaller cells tend to retain a discoid shape with diffuse
actin distribution and rarely form filopodia. Furthermore, unlike healthy donors, in whom actin concentrates
in lamellipodia during spreading, leaving the cell body more empty, in MYH9-RD macroplatelets actin is
retained in the cell body.

References

1. Suntsova E.V. et al. Hereditary thrombocytopenia associated with a mutation in the MYH9 gene,
Questions of Hematology/Oncology and Immunopathology in Pediatrics. - 2017. - Vol. 16. - No. 1. - P. 40-48.
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MPI3K/AKT - 0aMH M3 BaXXHENLLUNX CUTHA/TbHbIX NYTER, perynmpyoLwmx nponndepauunio, BbhXXnsaHme u
murpaumio knetok. Mytauun PI3K PIK3CA H1047R n PIK3CA E545K aBnsioTCA apaiBepHbIMU 47151 MHOTUX
pakoB. [lJaHHble O MeTacTas3“poBaHUM ONyXosieil C ATUMU MyTauusMuU NPOTUBOPEUUBLI, KaK peryvpyercs
MUTpaLus OnyxosieBbIX KNeToK, HECYLLIMX 3TU MyTaLumn, Hen3BeCTHO. Liesib paboTbl: BbIACHEHWE MONEKYISPHBIX
MeXaHU3MOB, PErynpyloLwwmnx MArpaumio anuTenMasibHbIX KIeTOK MOSIOYHOW Xenesbl, HeCcyLwmx mMyTtauuu
PI3K PIK3CA H1047R n PIK3CA E545K 1 nonckn haktopos, KOTOPbIe KOHTPOIMPYIOT 3TN MEXaHMU3MbI.

Mbl aHaIM3MpoBaIN ABMXEHNE INUTETMasTbHbIX KNEeTOK MO/I0UYHON xesne3bl MCF10A 1 nx npon3BoaHbIX
¢ myTaumsamm H1047R n E545K. Viccnepgosann nameHeHue aKkcnpeccumn 6ekoB - MapKkepoB anuTeiMasibHo-
Me3eHxXnmasibHOro nepexoga (3MI), aHann3npoBasv NOLBMKHOCTL K1eTok (nporpamma PIV (Particle Image
Velocimetry)) n ganHamumky aktmsHoctn ERK (extracellular signal-regulated kinase), akTMHOBbIV uuTockenet
nccnenoBany ¢ NOMOLLLI h/TlyopecUeHTHOW KOHGDOKaIbHON MUKPOCKOMUN.

Mokasann, 4YTO MyTauuu BbI3bIBAIOT YaCTUYHbIA OMI, T.e. KNETKU COXPaHAKT aAre3noHHbIe
MeXK/1eTOUHbIe KOHTakKTbl (AK) 1 IeMOHCTPUPYHOT KOIIEKTUBHYHO Murpaumto (KM). AKTuBauust Hanpas/ieHHOM
KM Habntoganack y knetok H1047R, a B knetkax E545K HeT. O6paboTka KneTok MHIm6mnTopom Rho-kmHasb!
Y27632 npusoguna K KapanHasibHbIM n3ameHeHuaM acpcpektmBHoCTM KM, cTumynnpys ee B cnydyae E545K un
CHmXas ee B KOHTposie 1 H1047R. Mbl nokasasu, 4to adpdpekTBHOCTL KM 3aBucesia 0T CTeneHn aktnsawmm
n anHamukn ERK. HanpasneHHas achchektuBHaas KM ocyLlecTB/iSeTcs TOMbKO B Clydae pacnpocTpaHeHue
aktmBHocTn ERK B MOHOCnoe B Buae BOJ/IH. OCHOBHbIM (DAKTOPOM, BANAIOWMM Ha 3PPekTMBHOCTL KM
AABMIAGTCA He yacTtoTa wav amnautyga BosiH ERK, a ganbHOCTbL ux pacnpoctpaHeHus BHYTPb MOHOC/IOS.
Mepepava akTmBHOCTM ERK MeXay KneTkamun 3aBUCUT OT CTpoeHus AK 1 oT opraHusauum 1 CoKpaTumMocTu
aKTMHOBOrO LiUTOCKeNeTa.

BbiBog: ans acpchekTnBHoin KM Heo6x0a4MMbl BO/HbI aKTMBHOCTU ERK, KOTOpbIE perynmpytoTcs ypoBHEM
1 pacnpegesieHneM akTo-M1no3MHOBOW COKPATUMOCTU U HAJTMYMEM JIMHENHBIX MEXKIEeTOUHbIX AK.

Pab6oTa nogaepxaHa rpaHtom PH® Ne 25-25-00454.
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PISK/AKT is one of the key signaling pathways regulating cell proliferation, survival, and migration.
The PI3K mutations PIK3CA H1047R and PIK3CA E545K are driver mutations in many cancers. However,
data regarding the metastatic potential of tumors carrying these mutations remain contradictory, and the
mechanisms regulating the migration of tumor cells harboring these mutations are still poorly understood.
The aim of this work was to elucidate the molecular mechanisms regulating the migration of mammary
epithelial cells carrying the PI3K mutations PIK3CA H1047R and PIK3CA E545K, and to identify factors
controlling these mechanisms.

We analyzed the movement of mammary epithelial MCF10A cells and their derivatives carrying the
H1047R and E545K mutations. We examined the expression of proteins serving as markers of epithelial—
mesenchymal transition (EMT), analyzed cell motility using Particle Image Velocimetry (PIV), and monitored
ERK (extracellular signal-regulated kinase) activity dynamics. The actin cytoskeleton was studied using
fluorescence confocal microscopy.

We demonstrated that these mutations induce a partial EMT phenotype, meaning that the cells retain
adherens junctions (AJs) and exhibit collective migration (CM). Activation of directed CM was observed in
H1047R cells, whereas E545K cells did not display this behavior. Treatment with the Rho-kinase inhibitor
Y27632 caused dramatic changes in CM efficiency, stimulating migration in E545K cells while reducing it
in control and H1047R cells. We showed that CM efficiency depends on the level and dynamics of ERK
activation. Efficient directed CM occurs only when ERK activity propagates through the monolayer in the
form of waves. The principal factor determining CM efficiency is not the frequency or amplitude of ERK
waves, but rather the distance of their propagation into the monolayer. Transmission of ERK activity between
cells depends on the structure of adherens junctions and on the organization and contractility of the actin
cytoskeleton.

In conclusion, efficient collective migration requires ERK activity waves, which are regulated by the
level and spatial distribution of actomyosin contractility and by the presence of linear intercellular adherens
junctions.

This work was supported by the Russian Science Foundation, grant No. 25-25-00454.
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fvaporenn Ha OCHOBE XenatvHa W KosnareHa LWMPOKO NPUMEHSIIOTCA B KayecTBe GMOMUMETUYECKNX
MaTPUKCOB A/191 KyNIbTUBUPOBAHNSA KNETOK, O HAKO MX MexaHn4yeckmne CBoncTBa i 6MoCOBMECTUMOCTb 3aBUCAT
OT UCTOYHMKA CbIpbs K crocoba ClwmBkK. Llesib paboTbl - CpaBHUTL GMOCOBMECTUMOCTb U MeXaHuyeckme
CBOICTBa ruaporenein 13 xenatnHa pasHbiX TUMNOB (OblumiA, TMn B; cBuHoii, Tnn A). Cumeky 5-10%
rmaporenei NPoBoAUIN MUKPOOHO TpaHCrAyTaMMHa3oi nnm YO, ansa 4yero nonyyvanyu MeTakpuanpoBaHHble
npoussogHble xenatnHa (GelMA) (Irgacure, 365 HM). MexaHMYeCKne XapaKTepPUCTUKU U3MEPS/INCL Ha
peoMeTpe U METOA0M MUKPOUHAEHTAaLMWN, 6MOCOBMECTMMOCTb - Ha KMETOUHbIX NMHuAX HDF n ARPE-19 ¢
nomoubto TectoB Live&Dead n Alamar Blue.

CBMHOI XenaTuH npu clumeke MTI B KOHUeHTpaumax 5-10% nokasas 3HauMmo 60/1ee BbICOKUIA MOAY/1b
tOnra: 2,3-30 kPa npotmB 1,3-6,7 kPa ansa 6biubero. 10% GelMA 6blubero npoucxoxaeHus, HaobopoT,
npoAemMoHcTpupoBan 60nblwimnini mogyne HOHra: 35,3+8,6 kPa npotus 11,6+2,1 kPa. >Xu3HecnocobHOCTb
MOHOC/1I0A NpW nocagke Ha rugporesin 6bina Bbilwe Ha cBUHOM (81,5+7,5%) xenaTnHe Mo CpaBHEHWUO C
6blubuM (43,8+29,2%). lMpu KyNbTUBMPOBAHUN B OObeme renst XM3HecnoCcoOHOCTb Oblna BbICOKOW BHe
3aBMCUMOCTU OT UCTOYHUKA XenaTuHa (85,95+10,75%) ¢ nyyweii Mopdionorneii BHyTpu Gbl4bero.

Cdepongbl, nosnyvyeHHole u3 QuopobnactoB 4 U 6-AHEBHOr0 (opMupoBaHnsd, MUHUMa/IbHO
pacnnacTbiBa/ICb 3a 7 AHel B OTnMumMmn OT cdepougoB u3 mnbpobnactoB 1-ro aHA hopmupoBaHusa 1
anuTenuasbHbIX cheponaoB. PnbpobacTel B cheporjax Ha XenaTtmHoBOM rugporesie Tuna A ysennimsasnm
XXECTKOCTb rugporenei Ha 102%, B MOHOC/10€ HE U3MEHANN, a NPU KyNIbTUBMPOBAaHUM OTAENbHbIX K/1ETOK B
3D o6beme, Haob60pOoT, CHKaM Ha 91,3%.

Takum 06pa3oM, Kak UCTOUHUK U TUMN XeslaTUHa, Tak U METO/, CLUMBKM KPUTUYECKN BINAKOT HA MEXaHUKY
rmaporeneli n KNeTouHblli OTBET, KOTOPbIA, B CBOK o4vepeb, 3aBMUCUT OT Tuna u oopMbl BBEAEHUS K1ETOK
(cycneHsus wnim cdoeponpl).

PaboTa BbINOSIHEHA B pamKax rocyfapcTBeHHOro 3agaHus MuHsgpasa Poccum tema Ne NZAF-2024-
0006.
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Gelatin- and collagen-based hydrogels are widely used as biomimetic matrices for cell culture; however,
their mechanical properties and biocompatibility depend on the source material and the crosslinking method.
The aim of this study was to compare the biocompatibility and mechanical properties of hydrogels prepared
from different gelatin types (bovine, Type B; porcine, Type A). Crosslinking of 5-10% hydrogels was performed
either using microbial transglutaminase (mTG) or UV irradiation following preparation of methacrylated
gelatin derivatives (GelMA) (Irgacure, 365 nm). Mechanical characteristics were assessed by rheometry and
microindentation, while biocompatibility was evaluated using HDF and ARPE-19 cell lines by means of Live/
Dead and Alamar Blue assays.

Porcine gelatin crosslinked with mTG at concentrations of 5-10% demonstrated a significantly higher
Young's modulus compared to bovine gelatin: 2.3-30 kPa versus 1.3-6.7 kPa, respectively. In contrast,
10% bovine-derived GelMA exhibited a higher Young’'s modulus than porcine GelMA: 35.3 + 8.6 kPa versus
11.6 + 2.1 kPa. Monolayer viability upon seeding onto hydrogels was higher on porcine gelatin (81.5 + 7.5%)
compared to bovine gelatin (43.8 + 29.2%). During cell culture within the gel volume, viability remained high
regardless of gelatin source (85.95 + 10.75%), although cell morphology was superior in bovine gelatin.

Fibroblast spheroids formed over 4 and 6 days exhibited minimal spreading over 7 days, unlike 1-day
fibroblast spheroids and epithelial spheroids. Fibroblasts within spheroids cultured on Type A gelatin hydrogels
increased hydrogel stiffness by 102%, whereas fibroblasts cultured as a monolayer caused no changes, and
individually encapsulated cells cultured within the 3D gel volume, conversely, reduced stiffness by 91.3%.

Thus, both the source and type of gelatin, as well as the crosslinking method, critically affect hydrogel
mechanics and cellular response, which in turn depends on both the cell type and the mode of cell incorporation
(cell suspension or spheroids).

This work was performed under a state contract of the Ministry of Health of the Russian Federation, topic
Ne NZAF-2024-0006.
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CerofiHs XopoLLO U3BECTHO, Kak YCTpOeHa cucTemMa CBEPTbIBaHNS KPOBU M KakoBa B HE Posib pasHbIX No
CTPYKTYpPE NONOXMTENbHbIX 06paTHbIX cBA3eit (MOC). OgHako To, No4Yemy cucTemMa CBEpPTbIBAHNA YCTPOEHa
NMEHHO Tak, OCTaéTcsa HesICHbIM. HacTosilee TeopeTuyeckoe mccnenoBaHme NocBAWEHO PacCMOTPEHUIO
B3aMMOCBSA3N MeXAYy pas3/IMYyHbIMU CTPYKTYpaMu peakummn nosioxXuTesibHOM 06paTHON CBA3N M MOPOroBbIMM
CBOWCTBaAMu CUCTEMBI.

PaccmatpuBanvck 0606WEHHbIe OY-Mohenu, oTpaxatowme cnegyowme oCO6eHHOCT FOMOreHHOro
CBEPTbIBAHWSA: Ha/IMYMe 3KCMOHEHUMa/IbHO YyObIBAKOLLErO akTmBaTopa, yCunmBaroLwmin kackad, achdekrop
N NONOXWTesNbHass obpaTHast CBA3b, B KOTOPON OAUH 13 (DEPMEHTOB akTUBUPYET OAUH U3 MpeablayLmnx B
Kackage. [lns Bcex peakuuii ucnosb3oBaHa kKnHetuka | nopsaka, kpome MNMOC (paccmoTpeHo 4 BapuaHTa
KNHETUKM).

PaccmaTpuBanucek 1) 3aBMCUMOCTU CUTHaUT-OTBET A1 Pa3/INyHbIX BapuaHToB KnHeTnku MOC, 2) nopor
JOCTMXeHUs adpchpekTopa 3a4aHHOro ypoBHA, 3) NOpor nepekoveHuss 6uctabusibHOCTU. Mcnosb3oBaHbl
MeTO/bl YNC/IEHHOTO WUHTErpUpoOBaHuUs U onTuMmnsauumn ns 6mbnuoTtekn SciPy Ha a3bike Python, a Takxe
CTaHAapTHble MeTO/bl aHaIn3a CTaumoHapHbIX COCTOSHUIA.

PesynbTtatbl: 1) Hannune B cucteme cusbHoi MOC He rapaHTUpyeT OTBET NO TUMNY «BCE-UIN-HUYEro» —
Takoi oTBeT HabNAasICA TONbKO € KUHeTUKoM NOC 6onee | nopsiaka (4To COOTBETCTBYET HA/TMUMIO peakLun
06pa3oBaHNs KOMMIeKca, KoonepaTuBHOCTU U XUITOBCKOM KnHeTurke). 2) Ecnv B NMOC nveeTcs peakums
06pa3zoBaHNs KOMMIeKca, camblil HU3KUIA NOPOr No ahheKTopy NPU NPOUMX paBHbIX 4aET Hanbosiee KopoTkas
MOC. 3) Ecnun peakuma NMOC MMeeT CTENEHHY KMHETUKY (KoonepaTUBHOCTb) WM KUHETUKY Xunina, To
caMblii HU3KWIA Nopor No adphekTopy 1 NOPOr nepektyeHns 6ucTabrnnbHOCTU NPYU NPOYNX PaBHbIX AAET
Hanbonee anvHHasa MOC.

HacTosiee nccnegosaHve genaet BKnag B NOHMMaHve NPUHLMUMNOB KOHCTPYMPOBAaHUSA BUOXUMNYECKNX
CMCTEM M MO3BONAKT BbIABUHYTb FMNOTE3Y O TOM, YTO OTBETCTBEHHOCTb FVa-3aBucumoii MNMOC 3a oTeeT
«BCE-UN-HNYEro» CBA3aHa C 3BOJIOLMOHHON ONTMMM3auMen KackagoM CBEPTbIBAHUSA CBOEW CTPYKTYpbl U
napameTpoB Ans Hanbonee 3PEKTMBHOIO BbINOSTHEHNS 3TOW QOYHKLNN.

[ns untnpoBaHus: Kagbipoe T.U., MaHTeneee M.A. CB® 2026 C60pHUK Te3ncoB KoHdepeHuns CBP; 3 (5)2026 S1
cc. 38-39 38




Nowadays the organization of the blood coagulation system and the role of positive feedback loops
(PFLs) of different structures within it are well understood. However, why the coagulation system is structured
exactly as it is remains unclear. This theoretical study examines the relationship between different structures
of positive feedback reactions and the threshold properties of the system.

We considered generalized ODE models reflecting the following features of homogeneous coagulation:
the presence of an exponentially decaying activator, an amplifying cascade, an effector, and a positive
feedback loop in which one of the enzymes activates one of its upstream components in the cascade. First-
order kinetics were used for all reactions except the positive feedback loop (four variants of kinetics were
considered).

We examined: 1) signal-response relationships for different PFL kinetics; 2) the threshold for achieving
a given effector level; 3) the bistability switching threshold. Numerical integration and optimization methods
from the SciPy library (Python) were used, along with standard steady-state analysis methods.

Results:

1. The presence of a strong PFL does not guarantee an all-or-none response — such a response was
observed only with PFL kinetics of higher than first order (corresponding to complex-formation reactions,
cooperativity, or Hill kinetics).

2. If the PFL involves a complex-formation reaction, the shortest PFL gives the lowest effector threshold,
all else being equal.

3. If the PFL follows power-law (cooperative) or Hill kinetics, the longest PFL gives the lowest effector
threshold and the lowest bistability switching threshold, all else being equal.

This study contributes to understanding the design principles of biochemical systems and suggests that
the responsibility of the FVa-dependent positive feedback loop for the all-or-none response is related to
evolutionary optimization of the coagulation cascade’s structure and parameters to most effectively perform
this function.

Kaodkipog T.W., NaHmenees M.A. CB® 2026
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Mymayus PSTPIP1 p.E250K Hapywaem op2aHu3ayuro u
OUHaMUuKy rnooocoM B rnepsuUYHbIX MakKpoazax Yyesioseka
PSTPIP1 p.E250K mutation disrupts podosome
organization and dynamics in primary human
macrophages
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EDN: XPAXTU

Mogocombl NpeacTaB/iAT CO60M BbICOKOOPraHM30BaHHbIE akTUH-60ratble CTPYKTYpbl, )OpMMpoBaH/e
KOTOPbIX 3aBUCUT OT KOOPAMHVMPOBAHHOIO B3aMMOLENCTBUA MEMOPaHHbIX U LUTOCKeNeTHbIX OesKoB.
PSTPIP1 paccmatpmBaeTcs Kak aganTepHblit 6enok, obecneymBarolnii CBA3b MeXay Mia3maTUyecKoi
MEMOPaHO 1 aKTUHOBbLIM LIMTOCKEeTOM. PaHee ObIs10 NokasaHo, 4Tto myTauun PSTPIP1 accoummpoBaHsbl
C HapylwleHnem opraHusauum nogocom, ogHako posnb F-BAR-gomMeHa, cogepxauiero mytauymio p.E250K,
OCTaeTCcA HeOCTaTOYHO U3YYEHHOW. B CBA3M C 3TUM, Lenbio paboThl ABNANACH OLEHKA B/IMAHUA BapuaHTa
p.E250K Ha konnyectso, MOpd010r1io 1 AgUHaMUKY NogoCcoOM B NEPBUYHbLIX Makpodharax YesioBeka.

B pab6oTe ucnosb3oBann nepsuyHble Makpodarn 340poBbix A0HOPOB (N=3) u nauyumeHToB (N=5),
Hecywmx BapnaHt PSTPIP1 p.E250K, a Takke makpodars 340p0oBbIX AOHOPOB C 3K30reHHOW akcnpeccuei
dhnyopecLeHTHO-MeyeHHbIX BapuaHTtoB PSTPIP1. AHann3 nogocom nposBoauav MeTOL0M KOH(DOKa/IbHOW
dhlyopecLeHTHON MUKPOCKOMUK. 17191 OLLEHKN IMHAMUKN aKTUHOBOT O LIUTOCKE 1eTa BbINOTHANN NPUKU3HEHHYHO
CbEeMKyY K/NeTOK C ucnosib3osaHnem LifeAct-mScarlet3-S2.

Makpodparn nauneHToB ¢ BapvaHTom p.E250K xapaktepn3oBasMCb CHUXEHWEM KOJIMYecTBa NoA0COM
Ha KneTky Ha 55% W ymeHblueHneM cpegHein naowagn nogocom Ha 10% nNo CpaBHEHMIO C KOHTPOIEM.
Mpwn 3TOM NPWXU3HEHHAA BU3yanm3auns BbisiBUIa YBEIMYEHMe CTabnibHOCTU NOA0COM B KneTkax p.E250K,
COMPOBOXABLLUEECA MOBbILLEHNEM CpefHero BpemMeHu ux cyuiectsoBaHua o 315 cekyHpg npotus 240
CeKyHf, B KOHTpoie. AHanornyHbllii athgoektT Habawgancsa npu ak3oreHHon akcnpeccun PSTPIP1 E250K B
Makpodparax 340p0OBbIX JOHOPOB.

MonyyeHHble pe3ynbTaTthbl Bnepsble AeMOHCTPUPYIOT, YTO MyTauusa p.E250K B F-BAR-gomeHe PSTPIP1
OKa3blBaeT pasHoHarnpasB/IeHHOe B/IMSAHNE Ha NOAOCOMbI MEPBUYHBIX Makpoaros, 04HOBPEMEHHO CHUXas
NX KOJIMYECTBO U pasMep WM MoBbiWwas UX CTabunbHOCTb. ITU AaHHble yKa3blBalT Ha yyactne PSTPIP1
B perynauum AMHaMukM akTMHOBOrO LMTOCKeneTa M opraHusaumn nogocom F-BAR onocpeposaHHbIMK
MeXaH13MOM.

[ns untnpoBaHms: KonumH H.A. et al. CB® 2026 C60pHuK Te3mcoB koHbepeHuma Cb®; 3 (5)2026 S1 cc. 40-41
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Podosomes are highly organized actin-rich structures whose formation depends on coordinated
interactions between membrane-associated and cytoskeletal proteins. PSTPIP1 is considered an adaptor
protein that mediates the linkage between the plasma membrane and the actin cytoskeleton. Previous studies
have demonstrated that PSTPIP1 mutations are associated with impaired podosome organization; however,
the role of the F-BAR domain containing the p.E250K mutation remains insufficiently understood. Therefore,
the aim of this study was to evaluate the effect of the p.E250K variant on podosome number, morphology,
and dynamics in primary human macrophages.

The study utilized primary macrophages derived from healthy donors (N = 3) and patients (N = 5) carrying
the PSTPIP1 p.E250K variant, as well as macrophages from healthy donors with exogenous expression of
fluorescently labeled PSTPIP1 variants. Podosomes were analyzed using confocal fluorescence microscopy.
Actin cytoskeleton dynamics were assessed by live-cell imaging using LifeAct-mScarlet3-S2.

Macrophages from patients carrying the p.E250K variant exhibited a 55% reduction in podosome number
per cell and a 10% decrease in average podosome area compared to controls. At the same time, live-
cell imaging revealed increased podosome stability in p.E250K cells, accompanied by an increase in their
mean lifetime to 315 seconds compared to 240 seconds in controls. A similar effect was observed following
exogenous expression of PSTPIP1 E250K in macrophages from healthy donors.

These results demonstrate for the first time that the p.E250K mutation within the F-BAR domain of PSTPIP1
exerts bidirectional effects on podosomes in primary macrophages, simultaneously reducing their number
and size while increasing their stability. These findings indicate the involvement of PSTPIP1 in the regulation
of actin cytoskeleton dynamics and podosome organization through F-BAR-mediated mechanisms.

KonyuH H.A. u coasmopsbl. CB® 2026
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Visualization of tumor organoid-induced thrombus
formation in a flow chamber by fluorescence microscopy
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PaHee 6blna BblABUHYTa rMnote3a 0 TOM, YTO nonnmepusaums ubprHa urpaeT KIYeBYH Posib BO
B3aMMO/elCTBMM ONyX0EBbIX K/1IETOK M TPOMOOLMTOB B XOe reMaToreHHOro metactasvpoBaHusi, NOCKOJ/TIbKY
arperauus TpoMOOUMTOB BOGMN3M OMYXOJIEBLIX KNETOK BO3HMKAET TOJIbKO B MPUCYTCTBUM M1a3Mbl KPOBW,
KoTopas obecneymBaeT OKpYXXeHve 19 pa3BepTbiBaHUA Kackaza reHepaumm TpoMOrHa o BHeLHeMy nyTu
CBEPTbIBaHMA OT TKAHEBOro pakrtopa, 3KCMpeccMpyemoro Ha noBepPXHOCTW ONyXO/eBbIX KETOK. BbiCOKMiA
NPOKOAary/IAHTHbIA NOTeHLUMa NMOBEPXHOCTN OMyXO/EBbIX KETOK CO34aéT TPYAHOCTU A1 BU3yanusaunu
npouecca ux B3aMMOAENCTBUA C NOTOKOM KPOBM M3-3a pUCKa NpexaeBpeMeHHOro CBEpPTbIBaHWUS KPOBU B
OTCYTCTBUWN aHTUKOArynsHra.

Llenbio HacToswero uccnefoBaHus sBAsnacb paspabotka metofa BusyanuMsauuy B3anMOAenCcTBUSA
OMyx0J1eBOr0 opraHomja ¢ CUCTEMOW remocTasa B YC/I0BUSIX NOTOKA KPOBU 6e3 pucka npexaeBpemMeHHOoro
CBEpTbIBaHUS.

[ns nccneposaHusa ncnonb3oBasica obpaseL, opraHomaa, Nosly4eHHOro U3 nepBrYHOro obpasua AeTcKo
rnvomMbl. OpraHons MMMOOUIM30BLIBAJICA B NI0CKO-NapasifiesibHOM NPOTOYHOM Kamepe. B uccnegoBaHuny
NCNOMb30Ba/IM KPOBb 3[0POBbIX [OHOPOB, CTabuNM3MpoBaHHyl uuTpaToMm. lMMepen nepdyysuvein yepes
MPOTOYHbIE KaMepbl Mpu ckopocTy casura 100 ¢t KpoBb YACTMYHO pekasibumduumposann. OkpalmnsaHue
Anep KNeToK U NI0THbIX FpaHy 1 TPOMO0LMTOB NPpoBOAMI0Ch Hoechst 33342, MUTOXOHAPUIA M N1a3mMaTnyeckoi
MembpaHbl DIOC6(3). TNMonumepusauua ¢ubpuHa Habnwganacb C MOMOLWbLK  (hubpuHoreHa-AF647.
Hab6nogeHve npor3sBoanioch C MOMOLLLIO MHBepTUpoBaHHoro Mukpockona Nikon Eclipse Ti2.

Mpn koHueHTpaumsax CacCl, Bbiwe 4,5 MM B xoge pekasbuuprkauum npomcxogmuna OKKNH3USA
MUKpOhIOMAHOM ccTeMbl Cc 06pazoBaHmem TpoMba. MNpu KOHLEHTpaLMAaxX Hxe 1 MM niv npy ncnonb30BaHnm
rMpyavHa B kKa4yecTBe aHTuKoary/sisHTa nonmmepusauns ubpuHa B paioHe opraHovja He Habnwganacs.
Mpn KoHueHTpauusax 3—4,5 MM yganocb NpousBecTV Hab/aeHne nonvumepusaumm uopurHa B NOTOKe
LeNlbHOM KPOBU, KOTOpasa XapakTepu3oBasiacb CTapTOM B TOUKE MEPBUYHOIO KOHTaKTa KpOBW C OpraHouaoM
N Ha/INYMeM BbITAHYTbIX MO NOTOKY XBOCTOB (pbpuHa, copepxalimx B cebe TpomboumTapHbie TPOMOBI.

B xofe paboTbl nogobpaHbl yCrioBMs, NO3BONAOLWME HAbNOAATL TPOMO006pa30BaHme, MHULUMPOBaHHOE
OMnyX0J/1eBbIM OPraHoNAoM.

[ns untnpoBaHus: KopHeiiuyk A.4. et al. CB® 2026 C60pHUK Te3ncoB KoHdepeHuns CBd; 3 (5)2026 S1 cc. 42-43
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It has previously been hypothesized that fibrin polymerization plays a key role in the interaction between
tumor cells and platelets during hematogenous metastasis, since platelet aggregation near tumor cells occurs
only in the presence of blood plasma, which provides the environment for the activation of the extrinsic
coagulation cascade generating thrombin, triggered by tissue factor expressed on the tumor cell surface. The
high procoagulant potential of the tumor cell surface creates difficulties for visualizing their interaction with
blood flow due to the risk of premature blood clotting in the absence of an anticoagulant.

The aim of this study was to develop a method for visualizing the interaction of a tumor organoid with the
hemostatic system under blood flow conditions without the risk of premature clotting.

An organoid sample obtained from a primary pediatric glioma specimen was used for the study. The
organoid was immobilized in a parallel-plate flow chamber. The study used blood from healthy donors stabilized
with citrate. Before perfusion through the flow chambers at a shear rate of 100 s, the blood was partially
recalcified. Cell nuclei and platelet dense granules were stained with Hoechst 33342, mitochondria and
plasma membrane with DiIOCg(3). Fibrin polymerization was observed using fibrinogen-AF647. Observation
was performed using an inverted Nikon Eclipse Ti2 microscope.

At CaCl, concentrations above 4.5 mM during recalcification, occlusion of the microfluidic system with
thrombus formation occurred. At concentrations below 1 mM or when using hirudin as an anticoagulant, no
fibrin polymerization was observed in the organoid region. At concentrations of 3—4.5 mM, we were able
to observe fibrin polymerization in flowing whole blood, characterized by initiation at the point of first blood
contact with the organoid and the presence of fibrin tails elongated downstream, containing platelet thrombi.

In this work, conditions were selected that allow observation of thrombus formation initiated by a tumor
organoid.

KopHeluyk A.[. u coasmopsl. CBE® 2026
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Signaling mechanisms governing commitment of human
postnatal stem cells into distinct adipocyte subtypes
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CoBpeMeHHble NoAX0Abl pereHepaTuBHON MeAWLMHbI HAarnpaBs/ieHbl HA BOCCTAHOB/IEHNE NOBPEXAEHHbIX
OpraHoB ¥ TKaHel nyTem akTvMBauMum COOCTBEHHbIX pereHepaTuBHbIX MPOLEeccoB opraHusMa. B ocHose
MeXaHW3MOB OOHOBNEHUSA NEXUT (PYHKUMOHMPOBAHME CTBOJIOBbIX K/1ETOK, COXPaHALWMX CNOCOBHOCTb K
AndodpepeHLmMpoBKe BO B3pOC/IOM OpraHn3mMe. PaHee Hamu 6110 Noka3aHo, YTo B NpoLiecce KOMMUTMPOBaHUSA
MY/IbTUMOTEHTHLIX ME3eHXUMbIX CTPOMasibHbIX KneTtok (MCK) uvenoBeka nNPOMCXOAUT TpaH3UTOpPHOE
nepek/loYeHne ropmMoHasIbHON YyBCTBUTE/IbHOCTM B CBSA3M C W3MEHEHMEeM CcrekTpa npeacTaB/ieHHbIX
Ha MOBEPXHOCTU KNeTok peuentopoB. Ctumynsaums 6eta3-agpeHopeuentopoB no UAM®-3aBucMMOMY
MexaHu3My NpUBOAUT K TPAH3UTOPHOMY BbIXOAY Ha MOBEPXHOCTb Knetok Ca?*-mobunusyowmx ansgalA-
afipeHopeLLenTopPOB, YbA CTUMY/IALMA HANPaB/IAET KNeTKM B CTOPOHY AN EPEHLMPOBKN B I/1aAKOMbILLEYHbIE
kneTkn. B gaHHON paboTe Mbl NOCTaBu/IN cebe Liesbio BbIABUTb TOPMOHa/IbHbIE CUTHaTbI, Onpeaensowme
HanpasneHve gudepeHumnposkn MCK B cneunaim3npoBaHHble PyHKUMOHaNbEHO 060C06/1eHHbIE NOATUNbI
annouunTOoB.

[na noucka curHanos, onpegenstowmx HanpasneHve anddepeHumposkun MCK, Mbl npoTecTuposanu,
kakne UAM®-mMOOWIM3yoLWMe TOPMOHbI  Bbi3blBAOT  MOBbIWEHNE YYBCTBUTENBbHOCTU K  KaslbLMWi-
Mo6unM3yoLWrM ropmoHam B MCK, nocrnie yero uccnefoBasiv Ux Ha nNpeamMeT BAUSHUSA Ha Harnpas/ieHne
agunoreHHon gudpcpepeHumpoBkn MCK. MNocnegoBaTtenbHas, a Takke otaenbHasa obpabotka MCK MTI
N afleHO3VHOM NpPVBOAWAA K MOBbIWEHWIO NPeACcTaB/IEHHOCTU agunouuToB € 6a3asibHbiM (DEHOTUNOM
(nogTun scAdl). O6paboTka MCK T'AMK nnv cepoTOHMHOM NpuBOAMAA K MOBbLILLEHWUIO NPeACcTaB1eHHOCTY
aaMnoumnToB, acCcoUMMpoBaHHbIX C HEMpOHaMK, XxapakTepusyrLwmxcsa akcnpeccueli reHa NEGR1 (scAd2).
Mpun aTOM NocnegosatesnibHas 06paboTka MCK TakMMm ropMoHaMu Kak CePOTOHMH U HOpagpeHasIvH, a Takke
[AByKpaTHass obpaboTka HopagpeHaIMHOM NpuBoAWaa K KoMmmutupoBaHuio MCK B 6exeBble agunouuThbl
(scAd4; xapaktepHble Mapkepbl ZNF804A n EBF2).

Takum 06pa3om, Mbl BbISIBUAN KOMOUHaUUN LAM®- 1 Ka/ibLMiA-MOBUIN3YIOLWMX TOPMOHOB, BUAIOLLME
Ha BblOOp HanpasneHus anddepeHuposkn MCK B pasnuuHbie pyHKUNOHaNIBLHO 060C061EHHbIE NOATUNbI
agunounTtoB. PaboTa BbinonHeHa npu nogaepxke rpaHTa PH® Ne 25-75-30005.

[ns untnpoBaHus: Kocapesa P.C. et al. CB® 2026 C60pHuK Te3mcoB koHepeHumsa Cb®; 3 (5)2026 S1 cc. 44-45
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Modern approaches in regenerative medicine are aimed at restoring damaged organs and tissues through
activation of the body'’s intrinsic regenerative processes. These mechanisms are based on the function of
stem cells, which retain the capacity for differentiation in the adult organism. Previously, we demonstrated
that during the commitment of human multipotent mesenchymal stromal cells (MSCs), a transient switch
in hormonal sensitivity occurs due to changes in the repertoire of receptors expressed on the cell surface.
Stimulation of [3-adrenergic receptors via a cAMP-dependent mechanism induces transient surface
expression of Ca2--mobilizing alA-adrenergic receptors, whose activation directs cells toward smooth muscle
cell differentiation. In the present study, our aim was to identify hormonal signals that determine the direction
of MSC differentiation into specialized functionally distinct adipocyte subtypes.

To identify signals determining the direction of MSC differentiation, we examined which cAMP-mobilizing
hormones induce increased sensitivity to Ca2*-mobilizing hormones in MSCs, and subsequently investigated
their effects on the direction of adipogenic differentiation.

Sequential as well as individual treatment of MSCs with parathyroid hormone (PTH) and adenosine
resulted in an increased proportion of adipocytes with a basal phenotype (subtype scAdl). Treatment of
MSCs with GABA or serotonin increased the proportion of neuron-associated adipocytes characterized by
expression of the NEGR1 gene (scAd2). At the same time, sequential treatment of MSCs with hormones
such as serotonin and noradrenaline, as well as repeated treatment with noradrenaline alone, promoted MSC
commitment toward beige adipocytes (scAd4), characterized by expression of the marker genes ZNF804A
and EBF2.

Thus, we identified combinations of cAMP- and Ca?*-mobilizing hormones that influence the selection of
MSC differentiation pathways toward distinct functional adipocyte subtypes. This work was supported by the
Russian Science Foundation grant No. 25-75-30005.

Kocapesa P.C. u coasmopsi. Cb® 2026
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Ocmpoe s/1usiHUe /ienNMuUHa Ha COKpamumMocmab
npeocepoHbIX U XeJ/ly00UYKOBbIX KapouomMmuoyumos
Acute effect of leptin on the contractility of atrial and
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NlenTnH npeactaBnsieT coboi NeNTUAHbLIA TOPMOH, CEKPETMPYEMbIA agunouuTamMm n ApyruMmn TKaHAMu,
BKNOYaA MuokKapg. PeuenTtopbl K /IENTUHY O6GHapyXeHbl Ha MembpaHe kapAMoMUOUMTOB npeacepanii
N Xenygoukos. Mbl uccnefoBasii BAUAHME NEeNTVHA Ha COKpaTUTEsIbHYHO (PYHKUMIO npeacepaHbiX 1
Xesnya04uKoBbIX KapanoMUOLNTOB.

3KcneprMeHTbI BbIMOMIHEHbI HA caMuax Kpbic Buctap Bo3pactom 10 Hegens. OANHOYHbIE KapANOMUOUUTI
BbIAENANIN peTporpasHoil nepdysmnein cepaua no JlaHreHgopdy v MHKY6upoBanu ¢ NenTUHOM. [AuHamuky
YKOPOYeHWi cCapKOMepoB PerncTpypoBasiv Ha /la3epHOM CKaHMpPYHOLLEM KOHOKaIbHOM MuKpockorne LSM-
710 (Carl Zeiss, N'epmaHus). MMO3WH 1 TOHKKE (hrU1aMeHTbI SKCTparMpoBasiv U3 CycrneH3nm KapanomMmoLMTOoB.
BansHve nentuHa Ha akTMH-MWO3UHOBOE B3aMMOAeNCTBME N3yYvasin B in vitro noasuxHon cucteme (UMC).
docopunnpoBaHne 6enKOB aHa/IM3MPoBasIM reb-3/1eKTPodIope3oM € okpawwmsaHnem Pro-Q Diamond
(Invitrogen, CLUA) n SYPRO Ruby (Invitrogen, CLLUA).

O6HapyxeHo,4To 60 HM SIeNTUHA CHMXaET aMnINTYAY YKOPOYEHUSA, CKOPOCTb YKOPOYEeHMA npacciabneHmns
CapKOMEpPOB XeJTyA0UKOBbIX KapAMOMUOLMTOB. I3MeHeHNs CBA3aHbl C YMeHbLLeHneM dpocopuivpoBaHms
cepAeyHoro MnosrH-ceasbiBatowero 6enka C (cMyBP-C), ysenimyeHvem pocopusimpoBaHmsa TPONMOMMO3MHaA
N YMEHbLUEHNEM CKOPOCTM CKOJIbXEHUA TOHKUX dnnameHToB no muosvHy B WIMC. B npepcepaHbIx
kapavomuouuTtax cocdopunuposaHne cMyBP-C n TponoHuHa | yBennumBasiocb, a XapakTepUCTUKM
YKOPOYEHMA capkoMepa He MEHSNNCH.

Takum 06pa3oMm, JIeNTUH HanpsMyl B/IMSAET Ha KUHETWKY MNOMepeyHbiX MOCTMKOB MUO3UHA U
hyHKUMOHa/IbHbIE CBOCTBA CapKOMEPHbIX 6€/1KOB, 06yc/1aBNBas U3MeHeHMs COKPaTUMOCTV XKeNy404YKOBbIX
KapavomuouuToB. Pasnnune B adppektax nentrHa Ha COKPaTMMOCTb NpPencepAHbIX U KenyAoUKOBbIX
KapAMOMMOLMTOB MOTYT ObITb CBfi3aHbl C OCOOGEHHOCTAMW 3KCMPEeCcCUW PeLEenTopoB NenTuHa, a Takke
CUTHa/TbHBIX MyTEeNn B NpeAcepaunsx n xxenygoukax. dKkCneprMMeHTbl BbINONIHEHbI HA 060pyaoBaHun LIKIMT NN
¥pO PAH v nogaepxaHbl rocnporpammoin 122022200089-4.

[ns umTnpoBaHus: Kouyposa A.M. et al. CB® 2026 C60pHMK Te3ncoB kKoHdepeHuus CB®; 3 (5)2026 S1 cc. 46-47
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Leptin is a peptide hormone secreted by adipocytes and other tissues, including the myocardium. Leptin
receptors have been found on the membrane of atrial and ventricular cardiomyocytes. We investigated the
effect of leptin on the contractile function of atrial and ventricular cardiomyocytes.

Experiments were performed on male Wistar rats aged 10 weeks. Single cardiomyocytes were isolated
by retrograde Langendorff perfusion of the heart and incubated with leptin. The dynamics of sarcomere
shortening were recorded using a laser scanning confocal microscope LSM-710 (Carl Zeiss, Germany).
Myosin and thin filaments were extracted from the cardiomyocyte suspension. The effect of leptin on actin—
myosin interaction was studied using an in vitro motility assay. Protein phosphorylation was analyzed by gel
electrophoresis with Pro-Q Diamond (Invitrogen, USA) and SYPRO Ruby (Invitrogen, USA) staining.

It was found that 60 nM leptin reduced the amplitude of shortening, the shortening velocity, and the
relaxation velocity of sarcomeres in ventricular cardiomyocytes. These changes were associated with
decreased phosphorylation of cardiac myosin-binding protein C (cMyBP-C), increased phosphorylation of
tropomyosin, and a decreased sliding velocity of thin flaments on myosin in the in vitro motility assay. In
atrial cardiomyocytes, phosphorylation of cMyBP-C and troponin | increased, while sarcomere shortening
characteristics did not change.

Thus, leptin directly affects the kinetics of myosin cross-bridges and the functional properties of sarcomeric
proteins, leading to changes in ventricular cardiomyocyte contractility. The differences in the effects of leptin
on the contractility of atrial and ventricular cardiomyocytes may be related to the distinct expression profiles
of leptin receptors and signaling pathways in the atria and ventricles.

Experiments were performed using the equipment of the Shared Research Facility of the Institute of
Immunology and Physiology, Ural Branch of the Russian Academy of Sciences, and were supported by state
program No. 122022200089-4.
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C MOMeHTa OTKpbITUSA asikanongoB 6apBuMHKA, MUKPOTPYOOUKM OCTalTCA BbICOKO3(MDEKTUBHOW
MULIEHbIO AN XumMuoTepanuu paka. OgHako MyTauum B caiTax CBA3blBAHUSA Ha MUKPOTPyOOuKax,
N3MEHEHMA B aKcnpeccum u3odopm TybynmHa v gpyrue aktopbl NPUBOAAT K NOSIB/IEHNIO YCTOMUYNBOCTY
onyxonei K cylecTeyOWMM npenapatam. [nsa npeoaoneHns sToin npobnemMbl, BOSHUKAET BbICOKUIA CNPOC
Ha pa3paboTKy NlekapCTBEHHbIX CPeACTB, BAUAKOLWMX HA Noanmepusaumio TyOysiMHa C NMOMOLLbI0 HOBbIX
MexaHn3moB. OHaKo M3-3a Masioii AOCTYMHOCTU caiT-cneyndunyuHbIX 30HA0B TyOGY/IMHA, NPOrpecc B 3TOM
06/1aCTN OrpaHNYeH, YTO AenaeT 3KCNEPUMEHTa/IbHbIA CKPUHUHT HOBbIX MPEenapaToB C/I0XHON 3afadei.

B paHHOl paboTe Mbl npeactasnsemM KymapuH-30, LWMPOKOAOCTYMHbIA SPKUIA Na3epHbIn KpacuTesb, B
KayecTBe HOBOrO SiraHga KONXULUUHOBIO calita 1 thlyopecuUeHTHOro 3oH4a Ans TyoymHa. Mbl nokasbiBaem,
4yTO KymapuH-30 CBA3bIBAETCA B KOJIXULMHOBOM caiite TyOy/iMHa, UHIMGupyeT AuHaMUKy MUKPOTPy6ouek
in vitro M ocTaHaBNMBaeT nponudiepauuio KynbTUBMPYEMbIX PaKOBbIX KIETOK B CYOMWUKPOMONAPHbIX
KOHLeHTpauumsx.

Mbl O0BHapyxwunu, 4to doyopecueHuns kKymapuHa-30 ycunmBaeTcss Ha MOpPsSiAoK WM cABUraeTcs B
KOPOTKOBOJIHOBYIO 06/1aCTb NMpPU CBA3bIBAHUWN C TyOY/IMHOM, YTO NO3BOJISET AETEKTUPOBATb COeAUHEHUS,
KOHKYpVpYIOLLMe 3a TOT Xe caiT cBA3blBaHuA. bonee 1oro, kymMapuH-30 MOXHO MCMNO/b30BaTh B Ka4ecTse
30H4a oA Ty6ynvHa B MeTogax aHM3oTponuu dosiyopecueHLmMm n MukpotTepmodpopesa. Micnonb3ysa 60/1bLyLo
naHeflb XOPOLLO OXapakTepu3oBaHHbIX NUraHAoB TyOy/nMHA, Mbl OLEHW/IN TOYHOCTb, CrNeunuUyHOCTb U
4yBCTBUTE/IbHOCTb YETbIPEX Pa3INYHbIX (PSTyOpUMETPUYECKUX METOA0B. AHA/IN3bI yCUNEHUSA dhlyopecLeHUnn
N CNEKTPasIbHOro cABUra He TPeOyHT C/IOXKHOro 060pyAoBaHWs M MOryT OblTb pPeKOMeHAO0BaHbl A1
06HapY>XeHWS1 BbICOKO adp(PMHHbIX NUraHAoB KOMXULMHOBOIO caiTa. AHasiM3 aHn30Tponun goslyopecLeHLmMm
[eMOHCTpupyeT 60siee BbICOKYH) YYyBCTBUTE/IbHOCTb U CMEUUUYHOCTL K JiraHgam  KOJSIXMLUHOBOIO
canta. Metog MukpoTepmodiopesa No3BOJIIET C BbICOKOW TOYHOCTbIO OO6HaPYXMBaTb HE TOJIbKO JSIraH/bl
KOJIXVMILLMHOBOIO caiTa, HO 1 OT/IM4aTh UX OT BELLLECTB, CBA3bIBAIOLLMXCA B APYIMX aKTUBHbIX caliTax TyOy/iMHa.

[ns yntnpoBaHus: Nudwmy N.A. et al. CB® 2026 C60pHKK Te3ncos koHepeHumsa Cb®; 3 (5)2026 S1 cc. 48-50
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Takum 06pa3om, Mbl NOKasbiBaeM, 4To KymapuH-30 npefocTaBnseT yHUBepcasibHbIi HA60pP MeToA0B AN
6bICTPOW, IKOHOMMYECKN I(PAEKTUBHOWN N MHADOPMATUBHOWN XapaKTEPUCTUKM IMraHAoB TyOyIMHa, OTKpbIBas
HOBble NyTW 4118 pa3paboTKn XMMMoTepaneBTUYECKMX NPenapaToB NPOTUB paka.

Pab6oTa in vitro BbInosIHEHA Npu nogaep»xke Poccuiickoro HayyHoro doHaa (rpaHTt Ne 25-74-20014).
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Microtubules have been a highly successful target for cancer chemotherapy since the discovery of vinca
alkaloids. However, mutations in tubulin binding sites, altered tubulin isoform expression, and other factors
impart resistance of tumors to existing drugs. To overcome this problem, the development of drugs targeting
tubulin polymerization through novel mechanisms is in high demand. However, the progress is bottlenecked
by the limited availability of site-specific tubulin probes, making experimental screening for novel drugs a
complicated task.

Here, we establish coumarin-30, a widely available bright laser dye, as a novel colchicine-site binder and a
fluorescent probe for tubulin. We show that coumarin-30 is a colchicine-site ligand, which inhibits microtubule
dynamics in vitro and arrests proliferation of cultured cancer cells at submicromolar concentrations.

We find that coumarin-30 fluorescence is enhanced by an order of magnitude and shifted to a shorter
wavelength upon tubulin binding, enabling detection of compounds competing for the same binding site.
Moreover, coumarin-30 can be used as a probe for tubulin in fluorescence anisotropy and microscale
thermophoresis methods. Using a large panel of well-established tubulin ligands, we evaluate the accuracy,
specificity, and sensitivity of all four assays. Fluorescence enhancement and spectral shift assays do not
require sophisticated instrumentation and can be recommended for detecting strong binders of the colchicine
site. The fluorescence anisotropy assay demonstrates higher sensitivity and specificity for colchicine-site
binders. The microscale thermophoresis assay allows accurate detection of tubulin binders with diverse
binding sites, enabling discrimination of colchicine-site binders from ligands of other sites.

Thus, we show that coumarin-30 provides a versatile toolkit of methods for rapid, cost-effective, and
informative characterization of tubulin ligands, opening up new avenues for the development of cancer
chemotherapeutics.

In vitro work in this study was supported by the Russian Science Foundation, grant Ne 25-74-20014.
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®yHKLUMOHa/IbHAA NHTEepPNpeTaLms reHeTUYeCKMX BapuaHToB YacTo 3aTpygHeHa BCneACcTBMe HegocTartka
[JaHHbIX 0 YHKLMM 6efika u poan oTAebHbIX AoMeHOB. bennok CORO1A yyacTByeT B perynsiuum akTMHOBOro
uuTOCKesieTa, 04HaKo CTPYKTypa u doyHKumMA ero N-KOHLEeBOro JoMeHa OCTatoTCA HefOCTaTOYHO U3YUYEHHbIMU.
Mpn 3TOM psAL accoLMMpoBaHHbIX C 3ab60/1eBaHMeM BapuaHTOB SIOKa/IN3yeTCcsl UMEHHO B JaHHOM pervmoHe,
4YTO OCJ/IOKHSET NoATBEPXAEHME WX naTtoreHHocTw. Llenbio paboTbl 6bI10 M3yvyeHne posn N-KOHLEBOro
agomeHa CORO1A B obecnedeHnn hyHKLNN 6erka.

dunoreHeTUYECKNA aHa/IM3 BbINONHAAM C wucnosib3oBaHnem NCBI BLAST. Crtpyktypy CORO1A
npepckasbiann ¢ nomowbio AlphaFold2, npoToHupoBaHMe aMWHOKMUCNOTHBLIX OCTATKOB aHam3npoBasn
anroputmamun H++, PropKa n PypKa. KnetouHble mogenu Jurkat, HeLa n HEK293T, skcnpeccupytoLime
BapuaHTel CORO1A, nccneposann Metogamu KOHPOKaibHOW U SIM-Mukpockonun, BectepH-610TTHHra 1
NPOTOYHON LUTOMETPUN.

In silico mogenupoBaHue npeackasaso Hamume TI-KaTMOHHOTO B3aMMOAENCTBUA Mexay ocTaTkamn R7
n H305 CORO1A, 4uto corniacyercsa ¢ pesy/sbraraMmy aHanusa npoToHuposaHusa. BapuaHt R7C npusoann
K HapylleHUo BHYTpUKIeTouHon nokanmsaumm COROILA. OgHako BOCCTaHOB/IEHME npegnoniaraemMoro
B3aMMOZENCTBUSA B OPTOroHa/IbHOM BapuaHTe R7K He conpoBOXAasioCb HOpMasm3aumein nokaamsauuu.
Jo6aBneHne KOHCTUTYTUBHO Hecpbocopunupyemblx BapuaHToB COROI1A Takke He BOCCTaHaB/MBas1O
KOPPEKTHYI0 fIoKanin3aunto 6esnka. Bpems nonyxumsHu sapmaHtoB R7C n R7K He oT/inyasniock o1 WT. AHanus
Ka/ibLMeBOro curHana npu aktmeaumnm TCR He BbISIBU pas3/iMuvii Mexay uccnegyembiMyi BapuaHTamu v
KOHTpO/EM.

MonyyeHHble faHHble CBUAETE/LCTBYIOT O BaXKHOIN perynsaTopHoi posin N-koHuesoro goMmeHa CORO1A
B obecneyeHnn KOPPEKTHON fiokanim3aumm benka. HapyweHne nokannsauun sapuaHta R7C, BepoOATHO, He
CBS13aHO C NoTepeil TT-KaTUOHHOTO B3aMMOAENCTBUA Un nameHeHnem dpoccopunvposanHus CORO1A.

[ns untnpoBaHusa: Hukonaesa E.W. et al. CB® 2026 C60pHMK Te31coB koHhepeHums Cb®; 3 (5)2026 S1 cc. 51-52
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Functional interpretation of genetic variants is often complicated due to the lack of data on protein function
and the role of individual domains. The CORO1A protein is involved in the regulation of the actin cytoskeleton;
however, the structure and function of its N-terminal domain remain poorly understood. At the same time
several disease-associated variants are located precisely in this region, complicating the confirmation of their
pathogenicity. The aim of this work was to study the role of the CORO1A N-terminal domain in supporting
protein function.

Phylogenetic analysis was performed using NCBI BLAST. The structure of CORO1A was predicted using
AlphaFold2, and protonation of amino acid residues was analyzed using H++, PropKa, and PypKa algorithms.
Cellular models Jurkat, HeLa, and HEK293T expressing CORO1A variants were studied using confocal and
SIM microscopy, Western blotting, and flow cytometry.

In silico modeling predicted a cation-Tt interaction between residues R7 and H305 of CORO1A, consistent
with the results of protonation analysis. The R7C variant led to disruption of CORO1A intracellular localization.
However, restoration of the putative interaction in the orthogonal R7K variant did not normalize localization.
Addition of constitutively non-phosphorylatable CORO1A variants also failed to restore correct protein
localization. The half-life of the R7C and R7K variants did not differ from WT. Analysis of calcium signaling
upon TCR activation revealed no differences between the studied variants and the control.

The obtained data indicate an important regulatory role of the CORO1A N-terminal domain in ensuring
correct protein localization. The altered localization of the R7C variant is likely not associated with the loss of
the Tt-cation interaction or with altered CORO1A phosphorylation.

Hukonaesa E.W. u coasmopsl. CB® 2026
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B paboTe npeacTaBneH UHTErpupoBaHHbI NOAX0A K U3yHEHMO CUHAMNCOB, 00beANHALLNI KOHDOKAIbHYIO
TpexmepHyto (3D) Buslyanmsaumo, HEMNpoceTeByld MNpeaobpaboTKy U306paKeHUn (AEKOHBONOLMIO W
AeHoi3nHr) [Zolin et al., 2024, Sachuk et al., 2025] 1 UNMJPOBOI KOMMUYECTBEHHbIN aHaNN3 AEHAPUTHBIX
LWMNUKOB. [eHApUTHbIE LWWMUKN NPeAcTaB/ifaiT Cob0i cneunannsvpoBaHHble MeMOpaHHble BbIPOCThI
Ha [eHgpuTax HempoHoB, hopMUpYHOLLME MOCTCUHANTUYECKYIO YacTb CUHAMTMYECKOro KOHTaKTa Mexay
aKCOHOM OZIHOr0 HelipoHa 1 AeHAPUTOM ApYroro. JeHAPUTHbIE LWNNUKK ABSITCA KITHYEBLIMU 3/IeMEeHTaMm
CMHanNTUYecKon nepegadnm, a MUX MOPEOSOrMSA M NPOCTPAHCTBEHHAsA OpraHM3auusi TeCHO CBSA3aHbl C
OYHKLUMEN HEPOHHbIX CETEN N M3MEHSIKOTCA NPU HelipoAereHepaTBHbIX 3a601eBaHnsIX, BKIoYasi 60/1e3Hb
Anbureimepa.

ABTOpamu paspaboTaHo nporpaMMHoe obecneyeHne 4158 aBTOMaTU3NPOBaHHOIO aHaM3a Mopdo10rnm
LWUMNUKOB Ha OcHoBe 3D pPEeKOHCTPYKUWA AEeHAPUTOB, MNOSYYEHHbIX M3 KOHOKaUIbHbIX WN306paXKeHui
HelipoHoB [Pchitskaya et al., 2023; Ustinova et al., 2024]. NpeanoxeHbl HOBble CNOCO6bI ONUCAHUSA C/T0XHOW
TPEXMEPHOI CTPYKTYpPbI LUMNNKA, a4eKBATHO OTpavkatoLL e MOPEOI0rMUYECKYO Y TEOMETPUYECKYH) C/TOXHOCTb
nccnegyemoro oobekta. dTo 06ecneynsio BO3MOXHOCTb nepexoja OT MasIoMHOPMAaTUBHOM M 4acTo
CyObEeKTUBHON Knaccudmkauum K knactepmsauum Ha Mopdoiornyeckn cxoxue rpynnel. 3D geckpuntop,
OCHOBa@HHbIN Ha chepuyecknx rapMoHNKax, NO3BOMSET TOYHO PEKOHCTPYMPOBATb TPEXMEpPHbIE CTPYKTYpbI
CMHancoB. B COBOKYNHOCTW C anropuTMOM reHepaum Mopgos1orMyeckn TOYHON NOBEPXHOCTY AeHAPUTa 3TO
OTKpbIBAET BO3MOXHOCTU A1 TeHepauumn CUHTETUYECKMX AaHHbIX /15 paclUMPEHUs OrpaHNYeHHbIX HA6oOPOB
AaraceToB 1 MPOBEAEHNS YACNEHHBIX SKCMEPUMEHTOB.

MpennoxeH NOAXO4 K aHa/IM3y NPOCTPaHCTBEHHOM OpraHu3aummn AeHApUTOB, YUNTbIBAIOLWNI He TO/TbKO
MOPCONOTMIO LLMMMKOB, HO 1 UX B3aVMHOE PacrnosioXeHue, YTO NO3BONSAET BbISAB/IATb U3MEHEHUS B CTPYKTYpe
HelipoHOB Mpu HelpoaereHepaTBHONW nartosioruun [Lips et al., 2025, Krylova et al., 2025]. 310 no3sonset
KO/IMYECTBEHHO OLEeHMBaTb BK1aj, MPOCTPAHCTBEHHOrO PAaCMO/IOKEHUSA LUUMUKOB B (DYHKLMOHMpPOBaHUE
HepoHOB 1 hopMUPYET OCHOBY A1 MOCTPOEHNS LMGIPOBbLIX MOAeNeli HeMPOHOB.

MonyyeHHble pe3ynbTaTbl 4EMOHCTPUPYIOT NOTEHLMAN MHTErpaumum oNnTMYeckMx MeTog0B 1 LMdpoBoro
aHanM3agnsayrny61EHHOr0 M3y4YeHUs CTPYKTYPHOM OpraHn3auum cMHancoB B HOPME UNpU HelipogereHepas .
PaboTa nogaepxaHa rpaHToOM B pamkax rocygapcteeHHoro 3agaHna FSEG-2024-0025.

[ns untnpoBaHus: Muuukas E.N. et al. CB® 2026 CH60pHUK Te3ncoB koHepeHuns CB®; 3 (5)2026 S1 cc. 53-54
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This work presents an integrated approach to synapse research that combines confocal three-dimensional
(3D) imaging, neural network—based image preprocessing (deconvolution and denoising) [Zolin et al., 2024;
Sachuk et al., 2025], and digital quantitative analysis of dendritic spines. Dendritic spines are specialized
membrane protrusions located on neuronal dendrites that form the postsynaptic part of the synaptic contact
between the axon of one neuron and the dendrite of another. Dendritic spines are key elements of synaptic
transmission, and their morphology and spatial organization are closely associated with the function of
neuronal networks and are altered in neurodegenerative diseases, including Alzheimer’s disease.

The authors developed software for automated analysis of spine morphology based on 3D reconstructions
of dendrites obtained from confocal images of neurons [Pchitskaya et al., 2023; Ustinova et al., 2024]. New
approaches were proposed for describing the complex three-dimensional structure of spines, adequately
reflecting the morphological and geometric complexity of the studied object. This enabled a transition from
low-informative and often subjective classification toward clustering into morphologically similar groups. A
3D descriptor based on spherical harmonics allows accurate reconstruction of three-dimensional synaptic
structures. Combined with an algorithm for generating a morphologically accurate dendritic surface, this opens
possibilities for generating synthetic data to augment limited datasets and perform numerical experiments. An
approach to the analysis of dendritic spatial organization was proposed that takes into account not only spine
morphology but also their relative spatial arrangement, making it possible to identify alterations in neuronal
structure associated with neurodegenerative pathology [Lips et al., 2025; Krylova et al., 2025]. This approach
enables quantitative assessment of the contribution of spine spatial organization to neuronal functioning and
forms the basis for constructing digital neuron models.

The obtained results demonstrate the potential of integrating optical methods and digital analysis for
advanced investigation of the structural organization of synapses under normal conditions and during
neurodegeneration.

This work was supported by the state assignment grant FSEG-2024-0025.
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Kanbuuii ABnseTcs KIyYeBbiM BTOPUYHLIM MECCEHKEPOM, YHACTBYOLLMM B perynsumm cMHanTuyeckom
nnactTmyHoctn. OAHMM M3 MexaHU3MOB Mepefayvn KasibLMEBOro CUrHasia siBNAeTcsa Aeno-ynpasnsieMbii
Bxoa Kanbums (AYBK), koTopbli cHMXeH npu 6onesHn Anbureiimepa (BA) n cBsidaH C HapylLUeHUEM
akcnpeccun STIM2. CuHanTonoAuH - aKkTUH-CBA3bIBAKOLWMIA GE/0K, CAyXallnii MapKepoMm LUIUMMNUKOBOro
annapara, oTpaxatoLiero yHKLNOHaIbHOe COCTOSAHNE cUHAaNCcOoB. Mpyn 3TOM B o1310N0TMYECKNX YCNOBUAX
runepakcnpeccua STIM2 npuBoAuT K yBE/IMYEHMIO COAEPXaHUA cuHanTonogMHa B AeHAPUTHBIX LWMNNKaX.
Mpegnonaraetcs, 4to nNpu BA HapywaeTca pacnpefesieHne sHgonnasmarndeckoro petukynyma (9P) B
OEHOPUTHBIX LUMNKKAX, YTO NPUBOAUT K AucOasiaHcy KasibLiMeBOro romeocTtasa v CMHanTUYeckom gucdyHKUUN.

B KynbType runnokamnasibHbIX HEMPOHOB, akcnpeccupyowmx GCaMP6f, npu 06paboTke B-aMuIongomM
Hab1t04aN0Cb CHKEHME Yicna AeHAPUTHbBIX LWWNUKOB, CoAepXallmMX CUHANTONOAMH, a Takke YMeHbLUeHne
pa3mepoB ero knacrtepo. Kpome TOro, OYBK 6bl1 CYWECTBEHHO CHWXEH B LUMNUKAX, JIMLLEHHbIX
cvHanTonoAuHa.

Cpe3bl MO3ra BOCbMVMECAYHbIX MbIlEl OKpalwvBa/M Ha CUHANTOMOAMH, a [ANns NOBbIWeHUA
paspeLLeHns NPUMEHANN MeTOo, IKCMNaHCUOHHOW MUKPOCKONUKU. AHaIN3 pacnpeienieHns CMHanTonoAmHa no
MOPCON0rMYECKUM TUNaM LUUMMKOB Nokasasl, YTO Yy MbILEen AMKOro Tuna ero knactepbl NperMyLLecTBEHHO
NOKa/IM3YTCA B TPUOOBUAHBIX LUMAMKAX U B MEHbLUEA CTENEHW - B TOHKUX. Y Mblwel NuHum 5xFAD
HabnogaeTcsa CMeLLeHne pacnpeseneHns: CUHaNnToNoOANH COXPaHAeTCsa B rpuOOBUAHBIX LLUMMUKAX, HO TaKxXe
3HauMTe/IbHO YBE/IMYMBAETCA B MNEHbKOBLIX. [lapasifieNlbHo OTMeYeHO OOLLee CHUXEeHWe OO0NN 3pesibiX
rPMBOBUAHbLIX CTPYKTYP - MPU3HaK, acCOLUUNPOBaHHbIN ¢ pa3sutreM BA. [JONO/IHUTESIbHO C UCNO/Ib30BaHNEM
3KCNaHCMOHHOM MUKPOCKOMMWM BbISIB/IEHO CMELLEHME CUHANTONOAMHA B 061aCThb LWENKM AeHAPUTHOrO LUMNuKa
y Mbilei NMHUM 5XFAD No cpaBHEHWIO C KOHTPOJIbHOM rPyMmnowi.

MonyyeHHble AaHHbIE yKa3bIBaIOT Ha TO, YTO NepepacnpenesieHe CMHanTonognHa B CTOPOHY NEHbKOBbIX
LUMMNMKOB OTpakaeT NaTtosiIorMyeckyto NnepecTpoiiky LMNUKOBOro annapara u 3P, 4To MOXEeT ObITb CBA3AHO
C HapylleHVeM KasibLMeBON curHanmsaumm n o6bACHATb HapyLleHMsa KaslbLMeBOro romeoctasa npu BA.
Pab6oTa nogaepxaHa rpaHtom PH® Ne 25-74-10019.

[ns untnpoBaHus: Teepgoxne6osa B.P. et al. CB® 2026 C60pHuK Te3mcoB koHbepeHumsa Cb®; 3 (5)2026 S1 cc. 55-56
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Calcium s a key second messenger involved in the regulation of synaptic plasticity. One of the mechanisms
mediating calcium signaling is store-operated calcium entry (SOCE), which is reduced in Alzheimer’s disease
(AD) and is associated with impaired STIM2 expression. Synaptopodin is an actin-binding protein that serves
as a marker of the spine apparatus, reflecting the functional state of synapses. Under physiological conditions,
STIM2 overexpression leads to an increase in synaptopodin content in dendritic spines. It has been proposed
that AD is accompanied by altered distribution of the endoplasmic reticulum (ER) within dendritic spines,
resulting in calcium homeostasis imbalance and synaptic dysfunction.

In cultured hippocampal neurons expressing GCaMP6f, treatment with 3-amyloid resulted in a decrease
in the number of synaptopodin-positive dendritic spines, as well as a reduction in synaptopodin cluster size.
In addition, SOCE was significantly reduced in spines lacking synaptopodin.

Brain sections from eight-month-old mice wereimmunostained for synaptopodin, and expansion microscopy
was applied to increase spatial resolution. Analysis of synaptopodin distribution across morphological spine
types showed that, in wild-type mice, synaptopodin clusters were predominantly localized in mushroom spines
and, to a lesser extent, in thin spines. In 5XFAD mice, a redistribution pattern was observed: synaptopodin
remained present in mushroom spines, while the proportion of synaptopodin-containing stubby spines was
significantly increased. At the same time, an overall decrease in the proportion of mature mushroom spines
was detected, a feature associated with AD progression. Furthermore, expansion microscopy revealed a
shift of synaptopodin localization toward the neck region of dendritic spines in 5XxFAD mice compared with
the control group.

These findings indicate that the redistribution of synaptopodin toward stubby spines reflects pathological
remodeling of the spine apparatus and ER, which may be associated with impaired calcium signaling and
may explain calcium homeostasis disturbances in AD.

This work was supported by the Russian Science Foundation grant No. 25-74-10019.
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OnHammnyeckme MUKPOTPYOOUKM NPeobpasyoT 3Hepruio rmaponusa NP Bo BpeMs AenonmMmepusaunm
B MexaHu4yeckylo paboTy, passusasi cuiy, CNoCOOHY CMelaTb pas/iniHble BHYTPUKIETOUYHbIE OObLEKTHI,
HarnpuMmep XpOMOCOMbI. PaHee B NPeLyM3nNOHHbIX 3KCNePUMEHTaxX C ONTUYECKON JIOBYLUKOM Obl/10 U3MEPEHO
CMeLLeHne Mukpocdiepbl, NPUKPENNEHHON K MUKPOTPYOOUKe Yepe3 rmoKnii 6enKOoBbIN NNHKEP, AN OLEHKN
CWNbl, pasBMBaeMoili AenoMMeEPU3yYOLLERCA MUKPOTPYOOUKOI Ha NOBEPXHOCTM MuKpocdepsl [1]. OaHako,
NHTepnpeTaums NoAO6HbLIX IKCNEPUMEHTOB C/IOXKHA M3-3a B/IUSHUA GOMNbLUOTO Ko/iMyecTsa (pakTtopoB — B
nepByto ovepesb 13-3a CBOWCTB JIMHKepa.

C uenbio npoaHaM3MpoBaTb MMEKLWMNECA IKCMEepUMEeHTaslbHble AaHHble [1-2], Mbl nocTpouau
MOAEe/b MUKPOTPYOOUKM B OGpOyHOBCKOM AnHamuke [3]. cnonb3ys KOMMbIOTEPHblE CUMYNAUUN, Kak
“BbIUMCNNTENbHBIA MUKPOCKON”, Mbl U3YyYWU/IN, KakK MexaHuyeckme CBOWCTBA IKCNEPUMEHTa/IbHOW CXEMb!
B/INAIOT Ha U3MEpSAeMylo aMninTydy CMeLweHUs MUKpocdepbl B ONTUYECKON JIOBYLUKE, BbI3BAHHOIO
BO34elCTBMEM MUKPOTPYOOUKM. Hall aHanu3 BbISBU/T BaXKHYHO POJib JIMHKEPA B MEXaHUKe BCel CUCTEMbI.
Bonee Toro, BbIGOP AOCTATOYHO AJIMHHOTO JIMHKEPA MO3BOSAET NEPENTU B PEXUM “NIMHENHBIX NPY>XUH", B
KOTOPOM BO3MOXHO OLleHMBaTb U3rMOHYH XXECTKOCTb NPOTOUIAMEHTOB U SHEPTUIO TYOYINH-TYOYIMHOBbLIX
B3ammMogelicTeuin. B 6yayuwiem aTa in silico cuctema morna 6l o6neryate MHTEPNpeTaunio n3mepeHunii Cunbl
MUKPOTPYOOUYEK M cnocobCTBOBaTL M3YYEHUIO MPOLECCOB MpeobpasoBaHNst UMW 3HEPTUM B Pas/INYHbIX
6MONOTNYECKNX KOHTEKCTax.

PaboTa BbInosiHeHa Npu nogaepxke rpaHta PH® 25-74-20038.

Cnucok 1umepamypbi

[1] E. L. Grishchuk, M. I. Molodtsov, F. I. Ataullakhanov, and J. R. Mcintosh, “Force production by
disassembling microtubules,” Nature, vol. 438, no. 7066, pp. 384—-388, Nov. 2005, doi: 10.1038/nature04132.

[2] J. W. Driver, E. A. Geyer, M. E. Bailey, L. M. Rice, and C. L. Asbury, “Direct measurement of
conformational strain energy in protofilaments curling outward from disassembling microtubule tips,” eLife,
vol. 6, p. 28433, June 2017, doi: 10.7554/eLife.28433.

[3] N. B. Gudimchuk et al., “Mechanisms of microtubule dynamics and force generation examined with
computational modeling and electron cryotomography,” Nat. Commun., vol. 11, no. 1, p. 3765, July 2020, doi:
10.1038/s41467-020-17553-2.
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Dynamic microtubules convert the energy of GTP hydrolysis during depolymerization into mechanical
work, generating force capable of moving various intracellular objects, such as chromosomes. Previously,
in precision optical-trap experiments, the displacement of a microsphere attached to a microtubule via a
flexible protein linker was measured to estimate the force produced by a depolymerizing microtubule on the
microsphere surface [1]. However, interpretation of such experiments is complicated due to numerous factors
— primarily the properties of the linker.

To analyze the available experimental data [1-2], we developed a Brownian dynamics model of a
microtubule [3]. Using computer simulations as a “computational microscope”, we investigated how
the mechanical properties of the experimental setup affect the measured displacement amplitude of the
microsphere in the optical trap induced by the microtubule action. Our analysis revealed the important role
of the linker in the mechanics of the entire system. Moreover, choosing a sufficiently long linker enables a
“linear springs” regime, in which it is possible to estimate the bending stiffness of protofilaments and the
energy of tubulin—tubulin interactions. In the future, this in silico system could facilitate the interpretation
of microtubule force measurements and contribute to the study of energy conversion processes in various
biological contexts.

This work was supported by Russian Science Foundation grant No. 25-74-20038.
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OKUCNUTENbHBIA CTPecc SBNSETCA OAHWM U3 CaMbIX PacnpoOCTPaHEHHbIX BapUaHTOB K/1ETOYHOIO
cTpecca. AKTUBHble (DOPMbI KUCNIOPOAa MOTYT MCNOJ1b30BaTLCA KNETKOM B CUTHA/IbHBIX MYTAX UAN NPUBOAUTD
K pagvkasibHbIM OTBETaM - CTapeHuto, anonTo3y, HeKpo3y. Mbl MCNonb3yemM MoAxod MaTemaTuyeckoro
MOAENNPOBAHUS HA OCHOBE OObIKHOBEHHbLIX ANGIEPEHLMANbHBIX YPABHEHWUIA, YTOObLI MOHSATbL B KakOM
COCTOSIHUM HaxoAAaTCsA pas/IMyHble CUCTEMbl 3alpUTbl KAETKM OT Nepekncu BOAopoAa NpW pas/iMyHbIX
BHELLHUX MOCTOSIHHbIX KOHLEHTpauuin nocnegHeii. Mogesb onnpaeTcsa Ha XOpPOLUO W3YYEHHYH KUHETUKY
AHTMOKCUAAHTHBIX CUCTEM KIETKW, a Takke AaHHble NocAedHuX feT Mo rPaaueHTy Mepeknucu B KNeTke.
Mogenb BKIOYAET TPY CUCTEMbI 3aWMTbl KNETKN OT NEPEKUCH - NEPOKCUPELOKCUHOBYHO, F/TyTaTUOHOBY!IO,
KaTanasHyl. Mopgenb npeackasbiBaeT MeTabo/IMUYeCKyld MepapXUMYHOCTb OTBETa Mpu  BO3pacTaHuu
YPOBHS CTpecca - CHavyasia BbIXOAUT Ha KMHETUYECKMI MaKCMMYyM NEPOKCUPEOKCUHOBAsA cUCTeMa, aasiee
rNyTaTtuoHOBas!, KatanasHas e CUCTeMa BHOCUT OKOJI0 Hy/feBoi Bknag B dmbpobnactax. lNMokasaHbl
MeXaHM3Mbl CTabUNN3aL MmN 1 UISMEHEHUS OCHOBHbIX MEPEMEHHbIX Mogenn. Tak, nokasaHo, YTo cTabunmnsauuns
rnyTatmoHa AOCTUraeTcs B OCHOBHOM Yepe3 MexaHu3M y/bTpa YyBCTBUTENILHOCTU [lyTaTUOH-peayKTasbl.
Moka3aHo, YTO NEePOKCMPEAOKCMHOBAS CUCTEMA SIB/ISIETCA CEHCOPHOW - KOHLEHTPauMsa BOCCTaHOB/IEHHOM
hopMbl TMOpPEAOKCMHA IMHENHO NagaeT C POCTOM YPOBHSA CTpPecca, YTO COorlacyeTcs ¢ nntepaTypHbIMU
[AaHHbIMW.

[ns untmpoBaHus: Tumderko P.M., MaHTtenees M.A. Cb® 2026 C6H60pHUK Te3ncoB koHpepeHums CB®; 3 (5)2026 S1 cc.
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Oxidative stress is one of the most common types of cellular stress. Reactive oxygen species can be
used by the cell in signaling pathways or lead to drastic responses — senescence, apoptosis, necrosis. We
use a mathematical modeling approach based on ordinary differential equations to understand the state of
various cellular defense systems against hydrogen peroxide under different constant external concentrations
of the latter. The model relies on the well-studied kinetics of cellular antioxidant systems as well as recent
data on the peroxide gradient within the cell. The model includes three cellular defense systems against
peroxide: peroxiredoxin, glutathione, and catalase. The model predicts a metabolic hierarchy in the response
to increasing stress levels — the peroxiredoxin system reaches its kinetic maximum first, followed by
the glutathione system, while the catalase system contributes nearly zero in fibroblasts. Mechanisms of
stabilization and changes of the main model variables are demonstrated. For instance, it is shown that
glutathione stabilization is achieved mainly through the ultrasensitivity mechanism of glutathione reductase.
It is also shown that the peroxiredoxin system acts as a sensor — the concentration of the reduced form of
thioredoxin decreases linearly with increasing stress levels, which agrees with published data.

TumyeHko P.M., MNaxnmesnees M.A. Cb® 2026
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[eHapuTHbIE LIMNUKM HEVPOHOB UrpatoT Posib B DOPMUPOBAHUN U NOAAEPXKAHUM NAMATU, OT/IMYA0TCA
CTPYKTYPHbIM pa3Hoo6pasnem [1] n nsmeHsaTca npu 3adboneBaHnax. OAQHON 13 PYHKLUNOHabHbIX
CTPYKTYP, YYacCTBYIOLLEN B Ka/IbLiIMEBOM rOMeOoCTase, AB/IAETCH LWMNNKOBBIN annapar - BUA,
3HAonnasMatnyeckoro petukynyma (9P). AKTUH-CBA3bIBaOLWMNA 6e/10K CUHANTONOAWH AB/IAETCA MapKepoMm
LuMnMKoBoro annapara. bonesHb Anbureimepa (BA) cBa3aHa C yMeHbLUEHNEM KONNYecTBa AeHAPUTHbIX
LLUMMMKOB U UX pa3mepos B runnokamne [2]. BolgB1HYTO nNpeanonoxeHve, 4to npu BA Bo3HMKaeT
HapyLleHne pacnpoctpaHeHusa P B HelipoHax, npusBoAsLLee K ANCHYHKUUM LUIMMUKOBOrO annapara.

C uesbio BbISIBNIEHMA 3aKOHOMEPHOCTEeN B nepepacnpesesieHny cuHantonoavHa npu bA npepnaraetca
anropuTM NPOCTPAHCTBEHHOMN OLEHKN PaCcrosIOKeHUss CUHaNTONoAMHA B TPEXMEPHbIX MOAENAX AeHOPUTHbIX
LLINMWKOB.

ANropuT™ npeactaBnseT coboi nonyyeHne n3obpaxeHnii, NOCTPOEHNe NONTOHaTbHBIN CETOK, pacyeT
METPUYECKUX 3HAYEHWNIA N CPaBHUTENbHbIA aHann3. [1a aHanm3a knactepoB 6esika cpesbl Mbillel MHUK
5XFAD-M 6blnn OKpalleHbl Ha CMHaNTOMOAMH U pacluMpeHbl METOA0M 3KCMaHCMOHHON MUKPOCKONUKN A5
yBenunyeHns paspewenus. B MO SpineTool [3] npoBeaeHa cermeHTaums CHUMKOB AEHAPUTOB, U3B/EYEHDI
NOJSIMTOHa/IbHbIE CETKM LUWMUKOB M paccymTaHbl 11 cKansipHbIX METPUK, LUUMWKA BPYYHYHO NOAesieHbl Ha
LLeiKy 1 ronosky. OTAeNIbHO A5 peLleHns 3a4a4m OLEHKN pacrnosioxXeHns cuHantonogunHa 6b11n nony4YeHol
NOSIMTOHa/IbHbIE CETKU MO pe3y/ibTaTtam CcermMeHTauuyM anropyutMom Bogopasgesna. C umcnosb3oBaHWEM
6nbnuotekmn TriMesh 6b11m paccunTaHbl CnefyoLme NPU3HaKkn: OTHOLLEHNEe 06 BEMOB, HECKO/IbKO BapMaHTOB
paccToaHWI 40 3 rpaHnL, LUMNUKA - NTOBEPXHOCTb r0/10Bbl, FPaHNLLa pa3iesieHns rosioBbl 1 LUEKN, NOBEPXHOCTb
KpenaeHus wunuka K geHaputy. OueHka Havborsiee 3HauMMbIX METPUK PACCTOSHUIA Npon3BeAeHa MeToAoM
cny4aiiHoro neca.

MNpuMeHeHne AaHHOro a/iropyTMa Mo3BO/SET He TOJIbKO OLEHUTb Hasmuve 6enka B LuMnuKax 1 ero
pasmMepbl, HO U MaTeMaTUYeCKn OLEHUTb MECTOMOJIOKEHNE U NepeMeLleHne CUHANTOMOAMHA B YacTax
OEeHAPUTHBIX LUMMWKOB. Mo pe3y/sibTaTam aHan3a MeTpuk Obl10 yCTaHOB/IEHO NepeMeLleHne cuHantTonoanHa
B 061acCTb LWeNKN WUNUKoB y inHun 5xFAD-M. Pa6oTa nogaepxaHa rpaHtom PH® Ne 25-74-10019.
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Neuronal dendritic spines play a role in memory formation and maintenance, exhibit structural diversity [1],
and are altered in disease. One functional structure involved in calcium homeostasis is the spine apparatus
— a type of endoplasmic reticulum (ER). The actin-binding protein synaptopodin is a marker of the spine
apparatus. Alzheimer’s disease (AD) is associated with a reduction in the number and size of dendritic
spines in the hippocampus [2]. It has been hypothesized that AD leads to impaired ER trafficking in neurons,
resulting in spine apparatus dysfunction.

To identify patterns of synaptopodin redistribution in AD, we propose an algorithm for the spatial
assessment of synaptopodin localization in three-dimensional models of dendritic spines.

The algorithm comprises image acquisition, polygon mesh generation, calculation of metric values, and
comparative analysis. To analyze protein clusters, sections from 5xFAD-M mice were stained for synaptopodin
and expanded using expansion microscopy to increase resolution. Using SpineTool software [3], dendritic
images were segmented, spine polygon meshes were extracted, and 11 scalar metrics were calculated; spines
were manually divided into neck and head. Separately, for synaptopodin localization assessment, polygon
meshes were obtained from watershed segmentation. Using the TriMesh library, the following features were
calculated: volume ratio, several distance variants to three spine boundaries — the head surface, the head—
neck boundary, and the spine attachment surface to the dendrite. The most significant distance metrics were
evaluated using the random forest method.

Application of this algorithm allows not only assessment of protein presence in spines and its size but also
mathematical evaluation of synaptopodin location and displacement within dendritic spine compartments.
Analysis of the metrics revealed synaptopodin translocation to the spine neck region in the 5xFAD-M line.

This work was supported by Russian Science Foundation grant No. 25-74-10019.
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HelipoHasbHble aHCcamb6iM NpeAcTaBNAT CO60M OYHKUMOHA/IbHbIE TPYMNbl HENPOHOB,
XapakTepusyoLmecs KOoOpAMHMPOBaHHON akTUBHOCTLIO N y4yacTByowme B h0OpM1MPOBaHNN
nonynsUMOHHOIO Koga Mo3sra. dyyeHne Taknx aHcam6s1ein No3BoseT ONUCbIBaTb HE TOJTIbKO aKTUBHOCTb
OTAENbHbIX KNeTOK, HO 1 YyCTONYMBbIE NaTTEPHbl CETEBOI OpraHu3auun, nexatime B OCHOBE KOTHUTUBHbBIX U
noBeAeHYeCcKnX PyHKUuin. Ocoboe 3HaUYeHNEe NMEET aHaNn3 CTabubHOCTN HENPOHaNbHbLIX aHCcaMbnen Bo
BPEMEHMU, NOCKOJIbKY OH MO3BOJISAET OLEHUTb COXPaHHOCTb (DYHKLUNOHA/IbHBIX TPYNM U BbIABUTH MEXaHU3MbI
NepecTPOKN KOHTEKCTHON penpe3eHTauunu.

B naHHoI paboTe uccneaoBanacb akTMBHOCTb HEMPOHaNbHbLIX aHcaMmbnen B o6nactn CAL runnokamna
y Mbilen nuHum C57BL/6J. AN pernctpaumm akTMBHOCTM MCMNO/b30Basiv BUPYCHbI BekTop AAVS5.CAM-
Kll. GCaMP6f WPRE.SV40 1 NPMWKNU3HEHHYHO KaslbLMEBYHO BU3yannsauunio ¢ NpUMMEHEHNEM MUHKCKOMA.
3anncb HelipoHasibHOM aKTUBHOCTW NPOBOAUIACHL B OHOM 1 TOM Xe KOHTeKcTe Ha 1, 2, 7, 14 n 21 gHu
3KcnepuMeHTa.

O6paboTka AaHHbIX BbINO/HSANACL C Ucnonb3oBaHnem metoga CNMF-E, no3Bonsowlero Bblaensitb
NPOCTPaHCTBEHHbIE KOMMOHEHTbI HEMPOHOB N COOTBETCTBYIOLLME BPEMEHHbIE Ka/lbLMEBbIE CUTHASIbI.
Peructpaumsa ogHNX 1 TeX Xe KIeTOoK Mexay ceccusmmn nposogunach ¢ nomolbio anroputma CellReg. Ha
OCHOBE NOJTyYeHHbIX AaHHbIX OblN BblaeNeHbl CTabu/ibHble N HeCTabu/bHble HEllpOHasIbHble aHcambnu, a
TaKke aHcambn, CBSAA3aHHbIE U He CBSA3aHHbIE C JIOKOMOLMEN.

[na kaxxaoi rpynnbl paccUnTbiBa/INCh MJIOTHOCTb aHcaMb/15, YNC/I0 HEMPOHOB, CPefHss A/IHA CBA3EMN,
Koa(hdhmumeHT koppensaunn MNupcoHa, NnokasibHas 1 rnobanbHas aPEKTUBHOCTb ceTU. MNMoka3aHo, YTo
60/bLUMHCTBO XapakTepuUCTUK COXpaHAEeT OTHOCUTESIbHYIO MHBAPUAHTHOCTb MeXAy AHAMWN 3KCNeprMeHTa.
Mpun aTOM cTabusbHble aHCaMb/M XxapakTepusytoTcs 60/1ee BbICOKMMU U YCTOMUNBLIMY 3HAYEHUAMMN
CeTeBbIX METPUK, YTO yKa3blBaeT Ha UX 60/1bLY0 DYHKUNOHAIBHYHO Lie/IOCTHOCTb. JOoMNo/IHUTENbHO
NPUMEHSA/ICb MaHUMONAHBINA aHa/IN3 U CKPbITble MapKOBCKME MOAEN, NO3BOJIMBLLME OXapaKTepn3oBaTb
reoMeTpuIo, IATEHTHbIE COCTOAHNA 1 AMHAMUKY NONYASALMOHHONO KoJa runnokamna.

PaboTa nogaepxaHa rpaHTOM B pamkax rocyapcTBeHHoro 3agaHna FSEG-2024-0025.
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Neuronal ensembles are functional groups of neurons characterized by coordinated activity and in-
volved in the formation of the brain’s population code. The study of such ensembles enables not only the
description of individual cell activity but also the identification of stable patterns of network organization un-
derlying cognitive and behavioral functions. Of particular importance is the analysis of the temporal stability
of neuronal ensembles, as it allows assessment of the preservation of functional groups and reveals mech-
anisms underlying the reorganization of contextual representation.

In this study, the activity of neuronal ensembles in the CAL region of the hippocampus was investigated
in C57BL/6J mice. For activity recording, the viral vector AAV5.CAMKII.GCaMP6f.WPRE.SV40 and in vivo
calcium imaging using a miniscope were employed. Neuronal activity was recorded in the same context on
days 1, 2, 7, 14, and 21 of the experiment.

Data processing was performed using the CNMF-E method, which enables extraction of neuronal spa-
tial components and their corresponding temporal calcium signals. Registration of the same cells across
sessions was carried out using the CellReg algorithm. Based on the obtained data, stable and unstable
neuronal ensembles were identified, as well as ensembles associated and not associated with locomotion.

For each group, the following parameters were calculated: ensemble density, number of neurons, aver-
age link length, Pearson correlation coefficient, and local and global network efficiency. It was shown that
most characteristics remain relatively invariant across experimental days. At the same time, stable ensem-
bles exhibit higher and more consistent network metric values, indicating their greater functional integrity.
Additionally, manifold analysis and hidden Markov models were applied, allowing characterization of the
geometry, latent states, and population code dynamics of the hippocampus.

This work was supported by a grant under state assignment No. FSEG-2024-0025.
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Caz*-cnaiky aBNATCA KIYEBbIM 3/1IEMEHTOM akTnBaL MM TPOMOOLUUTOB, O4HAKO UX HEPerysapHOCTb
3aTpyAHAeT onpegeneHne AMHaMMyeckoro MexaHmsma reHepaumm no oO4H1M TOIbKO BPEMEHHbBIM psiiam.
Llenbto 6b110 onpegenuTb, ABNATcA v Ca2*-cnaiikn TpoOMO0oLUMTOB 3allyM/IEHHbIMU aBTOKO1e6aHNsAMU
NN WYM-VHAYLMPOBaHHLIMU MMMNY/IbCaMy B BO30YANMOIA cucteme.

Mbl NpoaHasIiM3npoBasiv faHHble no Caz*-guHamMuKM B OOUHOYHbIX aAre3vpoBaHHbIX TPOMOGOUUTOB
yesnioBeka, NosiyvyeHHble dfTyOpeCcUEHTHON MUKPOCKONKWER nocie aktmeaumm TpomouHom nnm AP, [1,2].
YacToTty, amnauntyay un cpefHuin yposeHb Caz* conocTtas/s/Iv CO CTOXacTUYeCKon moesbio e AHra—
Keizepa, agantMmpoBaHHOM K MasloMy 06bemMy TPOMOOLMTA, a Takke C pacyeTaMu 1 SKCnepumMmeHTamn gns
KI1eTOK yBE/IMYEHHOro o6bema.

CpefHssa yactoTa HeperynsapHbix Ca2* kosiebaHuin, HO He amMnNAnTyAa, KOppPesMpyeT ¢ YpOBEHEM
aKTMsBauum TpoOMOOLUTOB YacTOTON. UTOObI BbIABUTbL AUHAMUYECKNIA MEXaHNU3M BO3HUKHOBEHWNS Takmnx
Koneb6aHui, Mbl CpaBHW/IM SKCMEPUMEHTaSIbHbIE XapakTepUCTUKK C npeackasaHuamu Mogenun e
AHra—Keisepa. B aToli mogenv BO3MOXHbI aBTOKOME0aHWsl, a Takke BO30YANMbIA PEXUM, KOTOPbI
MOXET NMPUBECTN K Noxoxein Caz*-guHamuke B CU/Ty CTOXaCTUYECKUn hyKTyaunii U3-3a MasieHbKoro
o6bema K1eTkn. 3aBUCUMOCTb YacTOTbl U cpefHero ypoBHA Ca2* OT CU/ibl akTMBALMM YKa3biBaKOT Ha
aBToOKoNIe6aTe NbHbI MeXaHN3M. 3TN faHHbIe TakkKe YKka3blBaloT Ha TO, YTO aBTOKO/1Ie6aHNSA BO3HUKAOT
yepes XeCTK pexunM. Mbl 06Hapyxunm 4To Caz*-curHasibl B 60/1bLINX TPOMOOUMUTAX CTAaHOBU/IMCL Gonee
perynspHbIMU, YTO TakXke coriacyeTcs ¢ aBTokosiebaresibHbIM, a He BO36yauMoro pexvma.

Caz*-cnaikvn TpoMboLMTOB Hanbosiee BEPOATHO reHepUpYyTCS XECTKMM aBTokosiebaTesbHbIM
MeXaHU3MOM, KOTOPbIA COAEPXUT 60/IbLIYI0 CTOXaCTUYECKYI0 KOMMNOHEHTY M3-3a MaJ1oro 06bema KieTku.
Pa6oTa BbInosHeHa npu noaaepxke rpaHta PH® Ne 25-24-01033.

Cnucok 1iumepamypbi

1. Burst-like Secretion of Platelet Dense Granules Promotes Thrombus Shell Expansion / Taisia O.
Shepeliuk, Anastasiia A. Masaltseva, Roman R. Kerimov, Fazly I. Ataullakhanov, Ekaterina Grishchuk /
bioRxiv 2026.05.26.727941.

2. Hidden Complexity of Pediatric Platelet Disorders: Functional Diversity and Unexpected Hypercoag-
ulable Phenotypes /Taisia O. Shepeliuk, Evgeniya Melnikova, Praharsha Konde, Ekhson Holmuhamedov,
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Caz spikes are a key element of platelet activation; however, their irregularity makes it difficult to de-
termine the dynamic mechanism of their generation from time series alone. The aim of this study was to
determine whether platelet Caz* spikes are noisy self-sustained oscillations or noise-induced pulses in an
excitable system.

We analyzed data on Ca?* dynamics in single adherent human platelets obtained by fluorescence
microscopy after activation with thrombin or ADP [1,2]. Frequency, amplitude, and mean Ca?* level were
compared with a stochastic De Young-Keizer model adapted to the small platelet volume, as well as with
simulations and experiments for cells with increased volume.

The mean frequency of irregular Ca2* oscillations, but not their amplitude, correlated with the level of
platelet activation. To identify the dynamic mechanism underlying these oscillations, we compared the ex-
perimental characteristics with predictions of the De Young-Keizer model. This model can exhibit self-sus-
tained oscillations as well as an excitable regime, which may produce similar Caz* dynamics because of
stochastic fluctuations caused by the small cell volume. The dependence of frequency and mean Ca?* level
on activation strength indicates a self-oscillatory mechanism. These data also suggest that the self-sus-
tained oscillations arise through a hard-excitation regime. We found that Ca2* signals in larger platelets
became more regular, which is also consistent with a self-oscillatory, rather than excitable, regime.

Platelet Ca2* spikes are most likely generated by a hard-excitation self-oscillatory mechanism that
contains a large stochastic component due to the small cell volume. This work was supported by Russian
Science Foundation grant No. 25-24-01033.
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Mpn nHpMLMpoBaHUM 4118 YAA/IEHUA MUKPOOPTraHN3MOB NepBbiMU NPUObLIBaOT HENTPOWIbI.
BO3MOXHOCTb NnepeHanpas/iaTb WiV YCUINBATb MUTPaLMI0 HENTPOOUIIOB AB/IAETCA BaXXHON 1A NeveHus
60/1bLIOro cnekTpa 3abosieBaHuii. MOCKONbKY Ha MUTPaLLM0 HENTPOOWIOB BUAIOT HE OANHOYHbIE
areHTbl, a X CMHeprus Heo6xo4MMOo NPOBOAMTL UCCNef0BaHUA NPy KOMOGMHMPOBAHHOM BO34ENCTBUN
GaKkTepuasnibHbIX areHTOB U CUTHAJ/IbHbIX MOJIEKY/T XEMOATTPaKTaHTOB /151 ONpeAeneHnss CUHepreTuYecknx
NN aHTaroHNCTUYECKNX 3PEKTOB B perynsaumm xeMotakcuca no aH40TeNmasibHoMy MOHOC/IOK K/1eTOK.

[na ncenegosaHnsa BblAeNSAIM HENTPOMUIbI N3 KPOBY 340POBbIX AOHOPOB. B kayecTBe
3KCNepUMEHTasIbHOM cpeabl NCNONb30Bas/In pacTBOp XeHkca ¢ bydepom HEPES. BaktepranbHbiMU
areHTamu siBnsinnck: Escherichia coli 321, Proteus mirabilis 649-2, Staphylococcus aureus 2879 M, Entero-
coccus faecalis 645-p2. B poiv 6MOXMMUYeCcKnX XeMoaTTPaKTaHTOB BbICTyNasin: hakTop HeKpo3a onyxosiun
- TNFa, neiikoTpueH B4 - LTB4 1 nnnokcunH A4 - LXA4.

B vawiky MNeTpu ¢ aHAOTENMMA/IbHBIM MOHOC/IOEM KNETOK NnH1M EA.hy926 nomellann aBa KOHTeliHepa
C Ananun3Hoin MembpaHoil. B 0nH KOHTeMHep BHOCKIM 6aKTepMasibHY CyCNeH3no, B APYrom -
BUoXMMMYECKUIA XeMoaTTpakTaHT. [Janee Ha MOHOC/1I0M HAHOCU/IN CYCMNEH3UI0 HEUTPOINIOB 1 BENN
HabngeHe B CTaH4apTU3MPOBAHHON 061aCTU HA paBHOM PacCTOAHUM OT KOHTEMHEPOB NPy NOMOLLN
NHBEPTUPOBAHHOIO MUKpOCKoMa.

Pe3ynbTaTbl UCCnefoBaHVA Nokasanau, YTo 6akTepun Bbi3bIBAKOT HaNpas/eHHY MUrpaLmo
HelTpodhnnoB, a buoxmMmyeckne hakTopbl yCUIMBAIOT UM 0CNabNAT aTy peakumio. HanpasneHHyo
mMurpaumio HeTpodmnos K E. coli 321 yennmnBaeT TNFa; k P. mirabilis 649-2 - TNFa, LTB4, LXA4; K
E. faecalis 645-p2 - TNFa n LTB4. B cnyyae murpauumn HenTpodunnos K S. aureus 2879M Habnogann
ocna6nsatowmii acpdekt LXA4. Mpun Bo3geiicteumn TNFa n LTB4 ¢ P. mirabilis 649-2 npouncxoanno
N3MeHeHVe HanpaBneHnss MurpaLmmn HeMTpoYnIoB (0T XxemoaTTpakTaHTa), Mo CPaBHEHMIO C O4MHOYHbIM
Bo3gencTeuem P. mirabilis 649-2 (kK xemoaTTpakTaHTy).

Pa6oTa BbINnoHeHa npu nogaepxke rpaHta PH® 23-74-00004.

[ns untnpoBaHus: Weronbkos E.A. et al. CB® 2026 C60pHUK Te3ncoB KoHdepeHuns CBd; 3 (5)2026 S1 cc. 67-68
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During infection, neutrophils are the first to arrive to eliminate microorganisms. The ability to redirect
or enhance neutrophil migration is important for treating a wide range of diseases. Since neutrophil migra-
tion is influenced not by single agents but by their synergy, studies under combined exposure to bacterial
agents and signaling chemoattractant molecules are necessary to determine synergistic or antagonistic
effects on chemotaxis across an endothelial cell monolayer.

For the study, neutrophils were isolated from the blood of healthy donors. Hanks’ solution with HEPES
buffer was used as the experimental medium. Bacterial agents included: Escherichia coli 321, Proteus mi-
rabilis 649-2, Staphylococcus aureus 2879 M, Enterococcus faecalis 645-p2. Biochemical chemoattractants
included: tumor necrosis factor — TNFa, leukotriene B4 — LTB4, and lipoxin A4 — LXA4.

Two containers with a dialysis membrane were placed into a Petri dish containing an endothelial mon-
olayer of the EA.hy926 cell line. A bacterial suspension was added into one container, and a biochemical
chemoattractant into the other. Then, a neutrophil suspension was applied onto the monolayer, and obser-
vations were made in a standardized area at equal distance from the containers using an inverted micro-
scope.

The results showed that bacteria induce directional neutrophil migration, and biochemical factors en-
hance or attenuate this response. Directional neutrophil migration toward E. coli 321 was enhanced by
TNFa; toward P. mirabilis 649-2 — by TNFa, LTB4, LXA4; toward E. faecalis 645-p2 — by TNFa and LTB4.
In the case of neutrophil migration toward S. aureus 2879M, an attenuating effect of LXA4 was observed.
Upon exposure to TNFa and LTB4 together with P. mirabilis 649-2, a change in the direction of neutrophil
migration (away from the chemoattractant) was observed compared to exposure to P. mirabilis 649-2 alone
(toward the chemoattractant).

This work was supported by Russian Science Foundation grant No. 23-74-00004.

ljezonbkos E.A. u coasmopsl. CB® 2026
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KoHKypCc MUKpPOCKOMNHbIX ghomozpadpull

“Kpblibss Hemo3a”. Asmop: AdamaHckas E.A. /luyeHsus: CC BY 4.0.
®0oTO CHATO Ha KoHg)okasibHOM Mukpockone Nikon Ti2 AX (ranbBaHuM4eckuin ckaHep). CuHmuii — Hoechst
33342 (OHK), 3enéHblini — Muenonepokcmnaasa, KpacHblii — HeWTpodnnbHas 3nacta3a. MaclitabHas
nvHeka — 20 MkM. Ha dpoTorpadmm nsobpaxeHa BHEKIETOYHAS /IOBYLLKA HeWTpodhuia, obHapyXeHHas
y naumeHTta ¢ XMM3. 3Tn cetenofobHble CTPYKTYpbl NpeAHasHavyeHbl 419 y1aB/IMBaHUA U YHUUTOXEHUSA
pa3Hoo6pa3HbIX NaToreHos.

“Here was the Quack”. Asmop: Bacusnesckas B./[. /luyeHsus: CC BY 4.0.

Ha n3obpaxeHnn npeacTtaBfeHbl Crefbl HEU3BECTHOW YTKW, HEOXMAAHHO MOXOXME Ha 3MOPUOHAaTbHbIN
dmbpobnact mbiwm (NIH/3T3) ¢ hnyopecueHTHO MeYeHHbIM TyOGy/MHOM (TEHETUYECKMIA KOHCTPYKT Ha
ocHoBe mStayGold), cHAaTbI Npy yBenunyeHmmn x100, ¢ nomoLbio KoHhokaibHOro Mukpockona Nikon Ti2 AX.
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KoHKypCc MUKpPOCKOMNHbIX ghomozpadpull

‘JTrobumoe - B Makpo- U MUKpO- Mupe”. AsBmop: Bacusbesa O.B. /luyeHsusi: CC BY 4.0.

CneBa 1 cnpaBa: kaptodienb dpu ¢ ketdynom. MaclutabHbIli 0Tpe3ok 3 cM, kamepa Samsung Galaxy A50.
B ueHTpe: MMKPOTPYOOUKN MeuyeHHble Alexa Fluor 647 n TeTpameTnnpogaMmHom. MaclutabHblii 0Tpesok 3
MKM, TIRF mukpockonus, mukpockon Nikon-Ti2-E.

10 um

“Supernova”. Asmop: lasnkuHa C.B. /luyeHsus: CC BY 4.0.

TpoM6ouuTbl NAUMEHTKU C MyTauueid TUPO3MHKMHAa3bl BpyToHa, 3adiuMkcrpoBaHHble Ha (ubpuHoreHe u
oKpalleHHble palTIonaNHOM A5 BU3yasiM3auumn akTMHOBOrO uutockesnieta. OavH n3 TpoMOoLMTOB OKasasics
OrPOMHbIM. CHUMOK NOJTyYEH C NOMOLLbH KOH(DOKasIbHOTO MUKPOCKOMAa B PEeXVMe rasl.BaHOMETPUYECKOro
CKaHMPOBaHMS.
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KoHkypc MUuKpocKonHbix chomoepachuli

“Magic clover”. Asmop: EpoxuHa A.I" J/luyeH3usi: CC BY 4.0.
Ha choTtorpadmm mn3obpaxeHsl cdeponipl, cQOpMUPOBaHHbIE U3 KMETOK anuTennanbHo nnHun ARPE-
19 n Haxogswmeca Ha cTaauMu pacnnactbiBaHus. 306paxeHre nosyyeHo MeTodoM dolyopecLeHTHOM

MUKPOCKONUN Moc/e oKpawmBaHUA KoMMepyeckuMm Habopom Live/Dead B KOMOGUHaUMW C AnepHbIM
Kpacutenem Hoechst 33342.

“OpaaHoud demckoli 2/1uOMbI B8 TOMOKe Yacmu4yHO pekasibyugpuyuposaHHol yesibHol Kposu”. ABMOPbI:
KopHelivyk A.4. u AdamaHckas E.A. J/luyeH3usi: CC BY 4.0.
O6BbEeKT (hOTO: opraHoug, MOJyYEHHbI U3 NepBMYHOro obpasua AEeTCKOW MMOMbI, B MOTOKE 4aCTUYHO

pekasbLNLUMPOBAHHOI LLENbHON UMTpaTHOM KpoBU. YBenudeHue: x4. Metkun: Hoechst 33342, DIOC6(3),
AF647-hnbpunHoreH.
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“Difficilia quae pulchra (npekpacHoe daé A. JluyeHsus: CC BY 4.0

TexHnyeckoeonuncaHve: PabotasasniaeTcadoToMO3anKonn3obpaxeHnAMUKPOTPYB6oUeK, N0IMMEPU30BaHHbIX
in vitro, cHATbIX MeTogoM DIC Mukpockonuu, coctaBneHHol 13 10 000 sueek. Kaxxaas siueika npeacrtaBnsiet
coboi yHukanbHy DIC mukpodioTorpaduio ¢ macwitabom 78.8*78.8 MKM. Xy[A0XXeCTBEHHOE ONUcaHue:
B cBoém xute “Blowin’ in the Wind” bo6 AunaH cnpaiwuvBaeT caywarens: “CKoIbKO pa3 4yenioBeK A0/HKEH
B3I/IAHYTb BBEPX, Npexae Yyem yBnaut Hebo?” Pabotas Ha MUKPOCKONeE, Yy MeHS1 MHOr4a BO3HMKaU1 NMOXOXUIA
Bonpoc: “CKOJIbKO M300paxeHnin ¢ MUKpOCKona AO/HKEH YenoBek obpaboTtaTb, npexane 4yem yBuauT TOT
camblin?” OTBETOM B 000MX C/yyasiX, Kak MHE KaXeTcs, MOXeT ObITb BbiCKa3biBaHWe Ha natbiHu - Defficilia
quae pulchra nnu npekpacHoe faétcs Henerko. HanTtn KpacoTy MOXHO BO BCEM: OT JIeTHEro Heba f10 ceporo
MUKCEsSIbHOrO M306paXKeHNst — rnaBHOe, He caaBaTbCs.

“Pubpocapkoma yesiogeka (fiuHuUss HT-1080)". Aemop: JlaspywkuHa Ceem/siaHa.
AHOManbHas npodhasza MUTO3a NPW 3KCNpeccun mMyTaHTHOW doopmbl lamuHa A. KpacHoe: JATMN, cepoe -
6eTa-akTH. MofasibHOCTb: MUKPOCKONUA CTPYKTYpuUpoBaHHOro ocselleHns (DeepSIM ot CrestOptics).
Mpoekunss MakCMMasibHbIX WHTEHCUBHOCTEN TpexX OMTUYeCKUX Cpe30B B 6as3aslbHON 06/1acTh KNEeTKU.
N3mepeHHoe pa3pelueHne 140 Hm (FWHM, npu amuccum 625 HM). *BHE KOHKypca
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