MOJIEKYJIAPHAA BHOJIOTHA, 2023, mom 57, Ne 4, c. 726—735

VIK 575.112:[/593.8:577.354]

BUONH®OPMATUKA

ITPOCTPAHCTBEHHAA PEKOHCTPYKIIUA TRPC-MEXAHOPELEIITOPOB

TPEBHEBUKA Mnemiopsis leidyi A. Agassiz, 1865!
© 2023 r. A. B. Ky3neunos* ?, /I. H. Briopuna® *

“@Pedepanvubiii uccredosamenvckull yeump Hucmumym 6uonoeuu woxcHvix mopei um. A.O. Kosanesckoeo
Poccuiickoti akademuu nayx, Ceeacmononws, 299011 Poccus
bCesacmononvcruii cocydapcmeennuiii ynusepcumem, Cesacmonons, 299053 Poccus
¢Dedepanvrbtii uccaedosamenwvekuil yeHmp xumuueckoui puzuxu um. H H. Cemenosa Poccuiickoii akademuu Hayk,
Mockea, 119991 Poccus
*e-mail: vtyurinad @gmail.com
IMocrynuna B pegakuuio 03.09.2022 r.

IMocne nopa6orku 06.11.2022 1.
IIpunsTa x nyoaukauuu 22.11.2022 1.

I'pebHeBuk (Ctenophora) Mnemiopsis leidyi A. Agassiz, 1865 oTBe4aeT Ha c1aboe MexaHUYECKOe pa3apaxe-
HUe UHTEHCUBHOM JTIOMUHECIIEHIINEN, OMHAKO MEXaHW3M 3TOTO SIBJICHUS He u3BecTeH. HaMu mpoBeneH
MOMCK BO3MOXKHBIX TAKTWJIBHBIX PELENTOPOB, KOTOPble MHUIIMUPYIOT CUTHAJIBHYIO TPAHCOYKIIUIO, 3a-
KaHYMBAIOIIYIOCS JIOMUHECLHeHIUel ¢oTobdenkoB. B renome M. leidyi HalimeHbl Tpu IreHa OpTOJIOTa
TRPC-6enkoB mbiimu (5z96) u npo3odunsl (5vkq) — ML234550a-PA (860 aa), ML03701a-PA (828 aa) u
MLO038011a-PA (1395 aa). ITocnenHuii 6e710K COOEPXKUT IJIMHHYIO aHKUPUHOBYIO CITUPaJlb, COCTOSIIYIO U3
16 ANK-goMmeHOB. M3ydueHrie aHHOTUPOBAHHBIX JOMEHOB U CETU B3aMMOJCUCTBUI MeXIy OeIKaMU MH-
TepaKToMa IO3BOJISIET IIPEIITOJIOXMUTh, 4To 6eakn M1L.234550a-PA 1 ML03701a-PA ocyliecTBIsSIOT IIMTO-
mwiazMaTndeckyo, a ML038011a-PA — BHyTpusSOepHYIO TPAaHCAYKIINIO MEXaHMYECKMX CUTHaiIoB. IIpo-
CTpaHCTBEHHAasl pEKOHCTPYKIIUS BbISIBUJIA PA3IMYUS B CTPYKTYPE 3TUX OCIKOB, YTO MOXET OBITh CBSI3aHO C
UX pa3HbIMU QYHKIMSIMU B KieTke. O0cyxKmaeTcsi, KaKoil U3 9TUX OEJIKOB yJ4acTBYeT B MHUIIMAIIAY JTIOMMU -

HECLUCHIINU ITOCJIE MEXaHUYCCKOI'O pa3apa>kKe€Hus.
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BBEAEHWE

IpeacraButenu cyrnepceMeiicTBa MOHHBIX KaHa-
JIOB C TPaH3UTOPHBIM PELIENITOPHBIM MOTEHIIMATIOM
(TRP) — 3BOIIOIMOHHO IPEBHUE CEHCOPHBIE OCIKH,
KOTOpbIE PETYJIUPYIOT MPOHUKHOBEHWE KAaTHUOHOB
KaJIbLIMS B KJIETKHU [1]. DTu OeK1 OTBEYaroT 3a BOC-
MpUsTUE TeTlIa, GU3NUYECKUX KOHTAKTOB, OOJIEBBIX U
BKYCOBBIX OIIIYIIIEHUIi, a TAKXK€ MHOTAA YyJYacTBYIOT B
3pUTeIbHBIX ITpoueccax [2]. boapmuHcTBOo TRP-Ka-
HajoB OObeOWHEHBbl B IBE TPYMIIbI: TepBasl IpyIna
BKJIIO4aeT KaTuoHHble KaHainbl TRPA (A — aHkKu-

! [ononHurenbHas uHGOpMaLMs I 9TOM cTaTbU JOCTYITHA IO

doi 10.31857/S0026898423040122 mj1s1 aBTOPM30BaHHBIX IOJIb-
30BaTesei.
CokpallleHusI: aa — aMUHOKUCJIOTHBIE OCTaTKU (Ipu Ludpe);
TRP (anmn. Transient Receptor Potential) — TpaH3uTOpHBIIL pe-
uenropHbiii noteHuuan; TRPC — (C — kaHonnveckuii); TRPA
(A — aukupuH); TRPN (N — Her MexaHOpELENTOPHOIO IMo-
TeHumanaa C); TRPM (M — menacratun); TRPS (S — copome-
snacratuH); TRPV (V — Banwiounusiit), TRPVL (VL — BaHu-
nounonono6Heiit); TRPML (ML — mykonunun); TRPP (P —
nonukucto3); ANK — aHKMpUHOBBIIT TOMEH.

pun), TRPC (C — kanoanueckuii), TRPN (N — Het
MexaHopeuenTopHoro noreHuuana C), TRPM (M —
menactatuH), TRPS (S — copomenactatun), TRPV
(V — Banunounnsiii) u TRPVL (VL — BaHusionnono-
IOOHBKII); BTopas rpymma coaepxxut TRPML (L —
mykomnuH) 1 TRPP (P — monukwucro3s) [3]. Heko-
Topble TRP-KaHanbl aKTUBUPYIOTCS COEMMHEHUSIMU,
coJiepXKalluMUCS B YeCHOKE (AJTUIIH), eplie (Kari-
CaullMH), BacabW (WUIMJIU3OTUOLIMAHAT), IpyTrue
YyBCTBUTEJbHBI K KaM(dOpe, MEHTOJIy, MSTE Tepey-
HOW WJIM coemuHeHUsIM KoHorutn [4]. M3BecTHBI
TRP-kaHabl, KOTOpPBIE AEHUCTBYIOT KaK JaTIMKN BIO-
palyu, pacTsLKEHUSI 1 OCMOTUYECKOTro JaBjieHus [5].
BoAbIIMHCTBO MOHHBIX KaHAJIOB PETYJIUPYETCS OKPY-
JKAIOIIMMU MX JIUTTUAAMU KJIIETOYHON MeMOpaHEI [6].

MBI TIpeaNoIOXWINA, YTO OMoJIoTnUecKrue (pyHK-
mun TRP-penentopoB MOTYT MOLYJIMPOBAaThCS “CO-
CeTHUMM” OeJIKaMUd U HU3KOMOJICKYJISIDHBIMU JIM-
raHIaMM, a CHeKTpaJibHasi YyBCTBUTEIbHOCTh 3THUX
CEHCOPOB 3aBUCUT OT YN CJIa AHKMPUHOBBIX TOBTOPOB
(AR), 4TO MO3BOJSET MM BBIIIOJHATH Pa3IUIHBIE
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(bYHKIIMM — OT TepMOPEIIENTOPOB ¢ KOPOTKUMU aH-
KAPUHOBLIMHU CITMPAJIIMUA 1 BEICOKOI pe30HAHCHOM
YacTOTOI 10 TaKTUJIbHBIX PELIENITOPOB C IJTUHHBIMU
AHKUPUHOBBIMU CIIUPAJTISIMU U HU3KOI pe30HAHCHOI
yacToTOM MakKpomoJieKyibl [7]. B mpeacraBieHHOM
WCCIeIOBAaHUM NPOBEICH aHaJIN3 TPexX OEJIKOB Irped-
HeBuka Mnemiopsis leidyi, BO3SMOXHBIX KaHIMUIATOB
Ha poJIb MeXaHOpeHenTopoB. M. leidyi, TeHOM KOTO-
pOTO TOJTHOCThIO CEKBEHUPOBaH [8], BXOIUT B YKCJIO
OazanbHbIX Metazoa [9—11], KoTopble MOTYT UCTIOJIb-
30BaThCs MPU U3YYEHUM IBOJIIOIIUMU CEHCOPHBIX CH-
crem [12, 13].

Hens wHameit paboTel coctostia B 3D-pekoH-
crpykuuu TRP-penentopoB rpedbHeBuka M. leidyi.
C ucnonb3oBaHueM AaHHBIX [7] B reHoMe M. leidyi
HalileHbl TOMOJIOTUYHbBIE T€HbI U OTpelieJieHbl aMU-
HOKUCJIOTHbIE MOCJIe0BaTeIbHOCTU OETKOB, KOIUPY-
€MBbIX 3TUMU F€HaMM, YTO MTO3BOJIUJIO OMKMCaTh TOMEH-
HYIO CTPYKTYpPY O€JIKOB, BBISBUTb UX OJIVKalIIUX CO-
celieil B ceTU OeJIOK-OEJIKOBBIX B3aMMOIEHCTBUIN U
BOCCTaHOBUTb TPEXMEPHYIO CTPYKTYPY UCCIIENYEMbIX
noaunenTtuaoB. Takoil GosbIION Kjacc MexXxaHope-
LIETITOPOB, KakK Mbe300eKu [14], Mbl He paccMaTpu-
BaJid, TaK KaK reHbl 3TUX O€JIKOB B reHoMe M. leidyi
MPENNnOI0XKUTEIbHO OTCYTCTBYIOT (JaHHBIE HE TIpe/l-
CTaBJICHBI).

OKCITEPUMEHTAJIbHAA YACTDb

AMMHOKHMCJIOTHBIE TIOCJIE0BATEIbHOCTH MEXaHO-
peuenTopoB rpedHeBuKa M. leidyi HaiiieHbl B 0ase
nanHbix NCBI [8].

MHoOXeCcTBEHHOe BBIPABHMBAHHE TOJMIENTHIHBIX
neneil 1 mocrpoeHue (puUIOreHeTUIECKOTO JepeBa Bbi-
nojHeHo ¢ TioMoibio Tporpamm Clustal Omega
(1.2.4) [15] u TreeDyn 198.3 [16] cCOOTBETCTBEHHO.

IIpopumn ruapododonocTn 10 Kyte-Doolittle
OTIpeNeIISUTA ¢ TOMOIIBIO TTIporpaMMEbI ProtScale [17].

AHaJM3 TOMEHHO CTPYKTYpHI 0€JIKOB OCYIIIECTB-
s Ha cepBepe Pfam 35.0 [18], BzauMmoneiicTBue
MTOMEHOB HCCIeI0BaId U BU3YaJIN3UPOBAIN C IT0-
moibto cepepa STRING (Protein—Protein Inter-
action Networks Functional Enrichment Analysis),
coryacHo [19].

ITocTpoeHne NMpoOCTPAHCTBEHHBIX MOEJIeil MeXaHO-
PELeNITOPOB IMPOBOIMIM Ha cepBepe Phyre2, mcronb3yst
METOJI CPaBHEHUSI TOMOJIOTMYHBIX aMUHOKHCIIOTHBIX
MOCIeN0BATEIbHOCTE C M3BECTHBIMU IIPOCTPaH-
CTBEHHBIMU CTPYKTypaMu OejikoB. OlLieHUBalIu J0-
CTOBEPHOCTbD U CTEIIEHb MOKPBITUS MCCAETYEMBIX ITO-
ciegoBaTeabHOCTe [20].

Busyanm3anuio MoJIEKYJIAPHBIX CTPYKTYP BBITION-
HSIJIM ¢ UCITIONb30BaHueM IporpamMMm RasMol [21] n
UCSF Chimera [22].
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PE3YJIBTATBI U OBCYXIEHHWE

B ocHOBy Hamero ucciemoBaHuUs ITOJI0XKEHBI 3HA-
HUSI O KilaccudyeckoM MexaHopeuentope NompC
(5vkq) Drosophila melanogaster [23]. NompC BXoauT
B cemeiicTBo TRPN-06e1K0B, BKIIIOUAIOLINX TPaHC-
MEMOpaHHBII TOMEH, 00JIaCThb IIEUKNU U YEThIPE aH-
KMPUHOBBIX crimpanu. [IpoHnmaeMocTs KaHala IS
noHoB Ca’* usmeHseTcs nox Bo3AeiCTBUEM MEXaHU -
yecKoif Harpy3ku (puc. 1).

[Mouck mocienoBaTeIbHOCTEM, TOMOJOTUYHBIX
NompC, nepBoHaYajabHO BBISIBUJI JIUIIbL OOWH aH-
HotupoBaHHbIiT TRPC-6e10K, KogupyeMmblil TeHO-
MoM M. leidyi, a wumenHo, Oenok AFKS83798.1
(ML234550a-PA) ¢ nonunenTtuaHoi Lenpio u3 860 aa
(puc. S1, cM. JlonomHUTEIbHBIE MaTepUaibl Ha CaiTe
http://www.molecbio.ru/downloads/2023/4/supp__
Kuznetsov_rus.pdf) u TpaHcMeMOpaHHBIMY y4acTKa-
MU, PACIIOJIOXEHHBIMU, HAYMHAasI IIPUMEPHO C IT031~
uuun 400 aa, B HanmpaBjaeHUU K C-KOHILY MOJIMIIEII-
TUAHOM 1enu (puc. 2). JleTanbHblil aHAIM3 MTOKa3al,
yto 0esok ML234550a-PA BKimogaeT Tpu aHKUPU-
HOBBIX TTOBTOpA B ToJIoXeHUsIX 125—160, 210—239 u
245—274, KaxXIblii 13 KOTOPBIX COCTOUT B CPEIHEM U3
31 aa 1 yyacTByeT B OeJIOK-OEJIKOBBIX B3auMoJeii-
CTBUSIX; Jajiee cieayeT obyiacTb TpaHCMEeMOpaHHBIX
cIiMpaJlieif, KOTopble HAYMHAIOTCS B MO3ULMKU 413 n
3aKaH4YMWBaeTCd B O33N 435; Oike K KOHILY I10-
JIMNENTUAHON 1LIeTn B IonoxeHuu 485—723 pacmo-
JIOXXEH MOHHBIN KaHaJl, UMEIOIINI IIECTh TPAaHCMEM-
OpaHHBIX O-CUpajieii, ABe MOCIeIHNE U3 KOTOPHIX
OKPYXaroT MEeTJII0, ONPEALISIONIYI0 NOHHYIO CeleK-
TUBHOCTB (puc. 3a).

JampHeHmmii yriryOJIEHHBIN TTOMCK C MCITONB30-
BaHMEM aMHMHOKMCIIOTHOI MOCJIeIOBaTEeIbHOCTU
AFKS83798.1 B kauecTBe 3alpoca nokasaj, 4To 0eJIoK
ML234550a-PA nmeeT HEaHHOTUPOBAHHBIE TOMOJIOTU
MLO03701a-PA (828 aa) u ML038011a-PA (1395 aa),
konupyembie reHoMoM M. leidyi (puc. S2, cm. [ormo-
HHUTEJIbHBIE MaTepuajbl Ha caiite http://www.molec-
bio.ru/downloads/2023/4/supp__ Kuznetsov_rus.pdf).
Oxkazajioch, uto 0emok MIL.03701a-PA mmmHoit 828 aa,
comepxuT nBa ANK-momeHa B no3uuusax 150—178,
182—211 n noHHBII KaHaa B mojoxeHuu 409—691,
¢GIIaHKMPOBAHHBIN TpaHCMEeMOpaHHBLIMU O-CITUpa-
JisiMu ¢ KoopauHatamu 357—379 u 713—732 (puc. 36).
Hpyroii 6enok, a mmenHo ML038011a-PA, mnmHOI
1395 aa BkJIIOUaeT ABa TpaHCMEeMOpPaHHBIX yyacTKa B
noyioxeHusx 102—124 u 134—156, nBa 61u3Kopacno-
noxkeHHbIx ANK-nmomena B mosunusax 201—230,
234—265 n Huxe eme 14 ANK-goMeHOB B ToJioKe-
Huu ¢ 363 o 834, a TakxKe MOHHBIN KaHaJl B ITOJIOXeE-
HUM 963—1232 (puc. 36).

MHuoxecTBeHHOE BeipaBHUBaHME T RP-6e1K0B BbI-
SIBUJIO 3HAYUTEIbHbIE pa3anyusl B X N-KOHIIEBOI 00-
JIACTH, T[I€ HaxOASTC aHKWPUHOBBIE TOBTOPBI, HE
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Puc. 1. TomoteTpamepHast CTpyKTypa MexaHOTpaHCAyuupyomiero nonHoro kaHaia NompC (5vkq) mmogoBoii mytiku Dro-
sophila melanogaster. a — Bun c60Ky, 6 — Buz cBepxy. OTaenbHbIe MOJUMNENTUAHBIE LIeTU MoKa3aHbl pa3IMYHbIMU LIBETaMU,
BUIHA MOJIOCTh KaHaja; Busyanusauus ¢ noMolbio UCSF Chimera [22].
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Puc. 2. I'paduk runponarum 6enka AFK83798.1 (ML234550a-PA) rpebHeBuka M. leidyi no Kyte-Doolittle [17], mocTpoeHHbIM
C MICTTOJIb30BaHMEM MOJIEJIM JIMHEITHOTO N3MEHEHUS Beca, TIe pa3Mep OKHa paBeH 9, a 06JIaCTH € IMOJIOXKUTEIbHBIM 3HAU€HHEM

SIBJISIIOTCSI TUIPOGOOHBIMM.

CTOJIb 3aMeTHBIe pa3anunst B C-KOHLIEBOM YaCTH U 10~
CTaTOYHYIO KOHCEPBATUBHOCTh CPEIHEN YaCTH aMUHO-
KMCJIOTHOM ITOCJIeIOBATEIbHOCTH, TJI€ pacIiojiaraeTcst
WOHTIPOBOISAIIMIA KaHaJT (TaHHBIE HE TIPEACTABIIEHBI).
ITpoBeneHHbI fajaee PUITOre HETUUECKUIA aHATN3 BbI-
SIBUJI CXOICTBO MEXIY OEIKOM 5296 MBIIIN 1 OeJTKaMu
M1.234550a-PA 1 ML03701a-PA MmaemMmoncuca c Ma-
JIBIM YMCJIOM aHKUPUHOBBIX IMTOCJIEIOBATEILHOCTEM, a

MOIJIEKVJIAPHAA BUOJIOTUA

TakKe Mexmy 6enkom Svkq apo3odwast 1 ML038011a-
PA MHeMMOTICHCA ¢ IITMHHBIMYA aHKWUPUHOBBIMUY CIT -
pansmu (puc. S3, cM. JlonoMHUTEIbHBIE MaTepuaIbl
Ha caiite http://www.molecbio.ru/downloads/2023/4/
supp_Kuznetsov_rus.pdf).

HM3yyeHue B3auMMOIECTBUII TIEpPBOro ITOpsiAKa
oenka ML234550a-PA (puc. 4a) ycTaHOBWJIO €TO
Ne 4

TOM 57 2023
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Puc. 3. JlomeHHbIe CTPpYKTYpHl 6ekoB ML234550a-PA (a), ML03701a-PA (6) u ML038011a-PA () rpedbHeBuka M. leidyi.
IIkansr BHU3Y ¢ maroM 100 cOOTBETCTBYIOT YUMCIIY aMUHOKHUCIOTHBIX OCTaTKOB, TPAHCMEMOpPaHHbIE Y9aCTKU 0003HAYEHBI CU-
HUM LIBETOM, HECTPYKTYPUPOBaHHbIE 00JIACTH — MAJIMHOBBIM, aHKMPUHOBbBIE TOMEeHbI MapkrpoBaHbl Kak ANK, KaTHOHHBI
kaHai PKD_channel (Polycystic Kidney Disease Channel) u yuactok lon_trans (Ionic Transmembrane Domain) ripencrasie-

HBI OOJIBIIIMMU MTPO3PAYHBIMU TIPSIMOYyTOJIbHUKaMH [ 19].
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Puc. 4. I'padb! 6enok-06e1KoBbIX B3auMoaeicTBuii nepsoro nopsinka ajist TRPC-6enka AFK83798.1 (ML234550a-PA) (a) u
rurnoretnyeckoro 6eiaka ML038011a-PA (6) uz M. leidyi, nocrpoenHsble ¢ momouibto cepsepa STRING cornacho [19].

pa3HoOOpa3HbIe OTHOIICHUSI (COBMECTHOE ITOSIBJIC-
HHE B pa3HbIX TeHOMAaX, KO9KCIIPECCHUS 1 Ap., OOIIMNIA
6ann 0.771) ¢ romonorom ML03701a-PA (238.8 our
I 552 aMMHOKMCIIOT), a TAaK3Ke C ellle IeBIThIO Oell-
Kamu, B ToM unciie ¢ pocommmazoit C (ML04921a-PA).
JBa 6enka — ML047931a-PA, cogepxalinii 1OMeHbI
SAM (Sterile Alpha Motif) 1 SOAR (STIMI1
Orail-Activating Region), a Takxke ML07264a-PA ¢
PKD-NOIWMLUCTUHOBBIM  KaHAJOM, OTJIMYAIOTCS
cl1aboii CBSI3HOCTHIO. OCTaibHBIE O€JIKM MMEIOT BbI-
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COKYIO CBSI3HOCTB, UTO O3HA4YaeT BHEICOKYIO BEPOSIT-
HOCTh cHelr(pUIECKOro B3aUMOJEMCTBUS 1O IaH-
HbIM cepBepa STRING. Tak, 6enok ML017411a-PA
comepxut nomeHsl FKBP_C (FKBP-type peptidyl-
prolyl cis-trans isomerase, FK506-Binding Protein,
FK506 — drug tacrolimus) u TPR_2 (Tetratrico Pep-
tide Repeat); ML04921a-PA Bxmouaet nomeHnl EF-
hand (helix-loop-helix Ca%* binding motif; the index
finger and thumb represent the E- and F-helices, re-
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spectively), PLCXc, PLCYc (phospholipase C) u C2
(Ca?*-dependent membrane-targeting module);
ML13777a-PA — nsite nomeHoB PDZ (binding to C-ter-
minal peptide of other proteins); ML13931a-PA — nBa
Cl-nomena n nmo ogHomy momeHy C2 (domains of
protein kinase C), S Tkc u S_TK X (Ser/Thr-type
protein kinases); 6enok ML14122a-PA conepXuT Tpu
momeHa PDZ, a ML46823a-PA — omuH aOOMeH
7TM_GPCR_Srsx (7 transmembrane G-protein-
coupled receptor class of proteins which are of the ser-
pentine type).

PaccmarpuBas KO9KCIIPECCUIO OpTOJIOTOB
M1L234550a-PA B npyrux opraHu3mMax, MOXXHO OTMe-
TuTh, YT0 TRP-6enok mepexogHOro peLenTopHOro
noteHuana D. melanogaster — 3TO CBETOUYBCTBU-
TEJIbHBIM KaJIbLIMEeBBIII KaHaJl I IIPOHUKHOBEHMUS
Ca?* B ceTyaTKy BO BpeMs OIOCpPEIOBaHHOI docdo-
mumnazoit C (PLC) doTtoTpaHCOyKIIMU. DTOT OEIOK
HEeOoOXOOWM IS CIIOCOOHOCTH BUIETh B TEMHOTE W
IIpA TYCKJIOM CBETE€, OH CBSI3bIBAa€T KaJIbMOMYJIMH,
aKTUBHUPYETCS MHO3UTOM, XKUPHBIMM KHMCJIOTaMU U
GTP-cBsa3biBaoIMy 6eakaMu (IoKa3aTellb KOIKC-
npeccuu 0.410).

benox ML038011a-PA BcTynaeT BO MHOXECTBEH-
Hble B3auMoneucTtBust ¢ 6enkamu ML086446a-PA,
MLO034626a-PA, ML004419a-PA n1 ML070260a-PA,
a Takke B MeHee TecHbIe oTHonreHus1 ¢ ML.234550a-
PA ocobenno c¢ momumnentugamu MLO017311a-PA,
MLO018022a-PA 1 ML07264a-PA (puc. 46). Tak, Ge-
10K ML086446a-PA comepXuUT pelienTOPHBINA U 10-
MMOJIHUTEIbHBIA TUPO3MHKUHA3HbBII JOMEHBI; OEI0K
ML034626a-PA Bxmouaer Tpu Hrl-gomena (rho-
binding domain) M KaTaauTUYeCKUE IOMEHBI Ce-
PUH/TPEOHMHOBOM  IIPOTEMHKUHA3bl; B  OeJiKe
ML004419a-PA umerorcs derbipe PH-nomena
(Pleckstrin homology domain) u 1oMeH TuCTOHIea-
uetuiasel [EC 3.5.1.98]; 6enok ML070260a-PA co-
mepxut HHK-cBsasepBatommii nomen WAC_ Acfl
(ATP-utilising chromatin assembly and remodelling
factor), WSD-motuB (Williams-Beuren syndrome),
PH-gpoMeH ¢ MOTUBOM LIMHKOBOTIO Majblia 1 6pOMO-
JIOMEH, B3aUMOIEMCTBYIOILINIA C TMCTOHAMMU, alleTU-
JIMPOBAaHHBLIMM TI0 OCTaTKaM Jim3nHa. MHTepecHO
Takxke, 4yTo 6enok ML038011a-PA HenmocpencTBeH-
HO B3aUMOACHMCTBYET CO CBOMM TOMOJIOTOM
ML234550a-PA, n3BectHbiM Kak AFK83798.1. be-
ok MLO17311a-PA, BO3MOXHO, acCOLIMUPOBAH C
XpPOMAaTUHOM, TaK KakK MMeeT TpM OpoMOIOMEHa U
BAH-romonor (bromo-adjacent homology). benok
MLO018022a-PA saBnsgeTrcd ITbe300€IKOM C CEMBIO
TpaHCMEeMOpaHHBIMU JOMEHAMU U XapaKTECPHBLIM
nbe3onoMeHoM. bestok ML07264a-PA Bxoout B ync-
JIO MOJIMLIUCTUHOBBIX KaTUOHHBIX PKD-KkaHaoB.

C uenpio moHMMaHusI ceHcopHoit poinu TRPC-
oenka AFKS83798.1 (ML234550a-PA) u3z M. leidyi B

MOIJIEKVJIAPHAA BUOJIOTUA

KY3HEILIOB, BTIOPMHA

MPOBEACHNHN CUTHAJIOB O MEXaHWUYECKOIl Harpy3Ke ObI-
JIa TIpEOTNPUHSTA TIONBITKA ONPEISIUTh €ro TpexMep-
HYIO CTPYKTYpy. [oMOJIOrnyeckoe cpaBHEHME aMUHO-
KuciaoTHOI nocienoBaTebHOCTU AFK83798.1 ¢ u3-
BECTHBIMU TPEXMEPHBIMU CTPYKTYpamMu OCIKOB
MO3BOJIVIIO BBISIBUTH IIPOCTPAHCTBEHHOE MOJIOXKEHIE
631 aa 3a uckinouenmeM N- 1 C-KOHILIOB, YTO COCTaB-
nger 73% aMUHOKUCIIOTHOM MOCIeA0BATEILHOCTH
6ejKa, Ha OCHOBE €IMHCTBEHHOIO 11adjioHa C-Lenu
MeMGpaHHOro MoHHOTO KaHaiila TRPC4 (5z96) MbI-
mwu [24]. [ToMrMO 3TOro, MCIIOJIb30BaIN JTOIMOJIHU-
TeJIbHBIC IIA0JIOHBI, KOTOPbIE MO3BOJWIN OXBATUTH
IpyTHe YacTU UccliemyeMoro 6eiika. B yactHocTH, B
KadyecTBe OJHOIO M3 IIa0GJIOHOB KCIIOJIb30BAIN HC-
xonHbIi MexaHopelenTop NompC (5vkq) D. melano-
gaster [23]. C moMoIIbI0 HECKOJBKUX IIA0JTOHOB CMO-
JIeTUPOBaHbl IMIPOCTPAHCTBEHHBIE KoopauHaThl 801
aa ¢ 10CTOBepHOCTHIO 6oJiee 90%, YTO COOTBETCTBYET
93% Bcero 6enka AFK83798.1. Ha puc. 5 MOXHO BU-
JIeTh, 4TO IMIPOCTPAHCTBEHHAs MOJIE/Ib EAVMHCTBEHHOM
nonunentuaHoit nenu 6eiaka AFK83798.1 rpebHe-
BUKa M. leidyi HaloMUHAaET OTACIbHYIO CYObEIUH-
1y TRPC-kanana MbI1Iu.

MonenupoBaHue ¢ MpUMEHEHUEM CITelIMaTbHbIX
aJITOPUTMOB MO3BOJIMJIO AeTaIbHO OLIEHUTh TOCTO-
BEpHOCTb Moneau. Tak, ¢ HCHOJb30BaHUEM
ProQ2-anroput™Ma [25] DOCTUTHYT CpeIHUWIT ypo-
BEHb KauyecTBa JOKAILHOIO U II00AJIbHOTO IMPOTHO-
3UpOBaHUs GEJIKOBBIX MoIeIIei (puc. 6a). B crty Toro,
YTO OTHEJbHbIE aTOMbI B HEKOTOPBIX aMUHOKUCJIOT-
HBIX OCTaTKax MOTYT pacrnojaraTbcsl B MOJIEIH CIIUIII -
KOM OJIM3KO JIPYT K APYTy, 00JbIIIOE KOJIUYECTBO Te-
pecedeHurii MOXKeT 03HAa4YaTh HEYIOBJIETBOPUTEIbHOE
pacIoJIOKEHE CMEXHBIX 1lIeIleid MIM, BO3MOXKHO,
HEMpaBUJIbHYIO VKJIAAKY B 3Toi obiactu. [Toatomy
KPUTEPUil MepeceuyeHnil SIBJISIETCS OCOOEHHO CTpO-
rMM. XapakTep OKpalllMBaHUSI aMWHOKHCIOTHBIX
OCTaTKOB IO KOJIWYECTBY HaAOJIIOJAaeMbIX Mepecede-
HUI1 TOBOPUT O XOPOIIIeM Ka4eCcTBe Moaeu (puc. 60).
PoramMepHbIii aHAJIN3 TaKKe CBUAETEILCTBYET O TOM,
4yTO 0a30BOE BEIpaBHMBAaHME OOKOBEIX LIETIC B MOJIE-
JIM OCYIIECTBIIEHO MpaBWIbHO (puc. 6¢). [lomaBisito-
1Iee YMCJIO aMUHOKMCIOTHBIX OCTaTKOB B MOJIE/U
HaxXoOUTCS B OJIaTONIPUSTHBIX 00JIacTSIX (CUHMUIA),
JIMIIIb HECKOJIBKO OCTAaTKOB JIOKAJIM3YIOTCS B pa3pe-
IIIEHHBIX (3eJIeHbIi) o6aactax (puc. 6e). Huuero He
OTMEUEHO B 3allpellleHHBLIX O00JIacTSIX (KpacHBIit)
auarpamMMbl PaMavyaHnpaHa, 4To yKa3blBaeT Ha KOp-
PEKTHOCTb pacyeToB phi-psi TOPCMOHHBIX YIJIOB I10-
JIMIIENTUAHOIO OCTOBA. JIOCTOBEPHOCTH MApPHOTO BhI-
paBHMBAHMS 3anIpoc-1m1adioH 1mo naHnHeM Hhsearch,
MOJIy4YeHHAas U3 allOCTEPUOPHBIX BEPOSITHOCTEi, KO-
TOpble paccuMThiBaiu B ajroputme Forward-Back-
ward [26], B GOJBLIMHCTBE CJIydaeB ObLIa XOPOILIEi
WJIA YIOBJIETBOPUTEIBHOM (puc. 60). Tak Kak HEyIo-
psITOYEeHHBIE M TMHAMWYECKN TMOKIEe 00JIaCTh MTPAroT
Ne 4
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Puc. 5. [IpocTpaHcTBeHHas CTpyKTypa TeTpamepa MmemopanHoro TRPC-kanHaina 5296 momoBoii Mblu (a, ¢) u 3D-Momenu ofi-
Hoii cyobennHuiiel TRPC-6enka AFK83798.1 M. leidyi (6, ¢). Bun c6oky (a, 6), Bua cBepxy (8, ¢), UICIIOJIb30BaHa CIIeKTpaibHast
okpacka oT N- n1o C-KOHIIeBOIT yacTu OenKa; 6eJiasi cTpesika yKa3bIBaeT Ha TPaHCMeMOpPaHHbIN JOMEH, KpacHasi — Ha aHKUPU-
HOBbBI€ MOBTOPBI, KOTOPbIE PACIOIAraloTcsl B LUTOIIa3Me U (pOPMUPYIOT “TIpYKMHY”, 3ejieHast — Ha O.-CIUPaJib C U3JIOMOM,

Busyanusaius B RasMol [21].

BaXXHYIO pojib B (PYHKIIMOHUPOBAHUU MHOTHUX OeJl-
KOB, IMpeIcKa3aHne HECTPYKTypHPOBAaHHBIX 00Ja-
CTe OBLJIO JOMOJHEHO ¢ MOoMOIIbIO MeToaa Disopred
[27, 28] ¢ mpueMaeMbIM pe3yabTaToM (puUc. 6e).

HaitneHHble aMUHOKMCIIOTHBIE TOCEn0BaTEb-
HOCTU U CO3[aHHbIe MPOCTPAHCTBEHHbIE CTPYKTYPbI
runoreTuyeckux MexaHoceHcopoB ML03701a-PA u
ML038011a-PA rpeoneBuka M. leidyi npuBeneHbI Ha
puc. S3 (cm. onomHUTEIbHBIE MaTepUAJIbl Ha caiiTe
http://www.molecbio.ru/downloads/2023/4/supp__
Kuznetsov_rus.pdf). K coxanenuio, mivHa Oejika
MLO038011a-PA (1395 aa) (puc. S2) He nmo3BojuIa 3a-
Ipy3uTh 3a1a4y Ha cepBep Phyre2 u nmocTtpouThb 1oJ-
HYIO TpEeXMEpHYI0 Mojeib. [ToaToMy OBLUIO pelieHo
YIJIUTh YaCTh aHKUPUHOBOM CIIUPaIu U3 UCXOTHOTO
¢aiina c kooparHaTaMM aTOMOB 3TOTO OeJiKa ISl MOo-
cTpoeHus ypesaHHoi 3D-moaenu (puc. S46). Cneny-
€T OTMETUTb, YTO MTOMUMO JJIMHHON aHKWPUHOBOI1
crimpanu, rurnoretTndeckuii 6emok ML038011a-PA
otianyaetcsd ot ML03701a-PA u ML234550a-PA ot-
CYTCTBUEM LUTOIJIa3MaTUUECKON Ol-CIUpaIu C U3-
JIOMOM, OIHAa YaCTh KOTOPOI CJIeAyeT B HaIIpaBJIeHUU
KaHaja, a Apyras oopalieHa I10/ yIJIoM HapyXKy TeT-
paMepHoro Komiuiekca (puc. 5, puc. S4a — ormeue-
HbI 3€JICHBIM 1IBETOM).
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Kpome toro, runorermueckue oenku ML03701a-PA
n ML038011a-PA He B3auMOAEHCTBYIOT HEIOCPe -
CTBEHHO IpPYT C APYIOM, HO CBSI3bIBAalOTCSI C MCXOM-
HbIM 6emkoM M 1.234550a-PA (AFK83798.1) (puc. 4).
Oo6a nomunentuana M1.234550a-PA nu ML03701a-PA
MMEIOT LIMTOTUIa3MaTUYeCK1e Ol-CITUPAJIU C U3JIOMOM
U KOPOTKME AaHKUPWHOBBIE CITUPAA, KaK U MeM-
6pannbni KaHaat TRPC4 (5z96) MbIm, SBIISTIOITIIACS
TeMIIEpAaTypHLIM  ceHcopoM [24], Torma Kak
ML038011a-PA ob6mamaeT CTpyKTYPHBIM CXOICTBOM C
TakTWIbHBIM ceHcopoM NompC (5vkq) mpozoduist
[23], mMOCKONBKY MMeEeT JIMHHBIE AHKUPUHOBBIE CITH-
pajii U HEe COACPXMUT HAIJIOMJICHHBIX O-CTIMpajeii
(puc. 1, 5, puc. S4 JIonoJHUTETLHBIX MaTEepHUAIOB).

ITomumo storo, 6enok ML038011a-PA B3anmMo-
JIeicTByeT ¢ nbe3odenkoM ML018022a-PA (puc. 40),
YTO MOXET IIPUBOAUTH K 00pa30BaHUIO HAAMOJIEKY-
JIIPHOTO TaKTUJIBHOTO KoMIUtekca. ITocinenHuii pakr
MOATBEPKAAEeT HAIly TUIIOTE3Y, COINIACHO KOTOPOM
ouonornueckas ¢yHkuus TRP-penentopoB momy-
JIMPYETCSl coceNHUMU OenkamMu. BausHue HU3KoMo-
JIEKYJISIPHBIX JINTAaHOIOB OyIeT B HaJdbHEHIIIEM IIPOBe-
PEHO BKCIEPUMEHTAJIbHO. TO, 4YTO CHeKTpajbHas
YyBCTBUTEJIBHOCTh 3TUX CEHCOPOB MOXET 3aBUCETh
OT IJIMHBI aHKUPUHOBOTO IIOBTOPA, CJIEIyeT U3 MeXa-
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Puc. 6. OueHka kauectBa npoctpaHcTBeHHO# Monenn TRPC-6enka AFK83798.1 us M. Leidyi. a — JlokanbHOe U r106aJIbHOE
MPOTHO3UPOBaHUE; 6 — MIEpeCeUeHus; ¢ — pOTaMepHBI aHaIu3; ¢ — aHanu3 PamavyanapaHa; 0 — TOCTOBEPHOCTb BhIpaBHUBA-
HUS; e — TIpefcKa3aHre HeCTPYKTYPUPOBaHHBIX objacTeil. JIokaabHOe Ka4eCTBO MOJEIMPOBAaHUSI OTMEYEHO LIBETOM Ha KaX-
0¥ YaCTU — OT CMHEro 10 KPacHOro, a U300paXeHusl CyObeIMHUIIbI Oe/IKa ITepeBEPHYTHI 10 CPABHEHUIO C pUC. 56.

Hu4yeckux mogeieit [7]. Kpome Toro, aHaiau3 nome-
HoB nokasaj, yro ML038011a-PA crmocobeH omocpe-
IIOBAaHHO CBS3BIBATLCS C OEIKaMMW XpOMaTHHA, B TO
BpeMst Kak ML.234550a-PA B3anMonmeiiCTByeT mpe-
MMYIIECTBEHHO C IIUTOIUIa3MaTUYECKUMH GeTKaMM,
YTO, BO3MOXHO, TO3BOJISIET TIepBOMY O€JIKy OcCy-
IIECTBJISATh Mepeaady CUTHaja B SIpo, a BTOPOMY B
IIUTOTIIIa3MY KJIETKU.

Crenyetr OTMETUTb, YTO CKOPOCTD Tepeaadyu CUr-
Hajla TIOCPEICTBOM O€JIOK-OEIKOBBIX B3anMMOICH-
CTBUIT HAMHOTO HMKE HaOII0JaeMOi peaKIIuu MHe-
MUOIICHCOB B BU/E JIOMUHECIEHIINY HA MeXaHU4Je-
ckoe BoamylneHume. Kpome Toro, ¢dorobenku He
MMEIOT B3aMMOIECTBYIONINX TOMEHOB (IaHHBEIE HE
npenctapieHbl). CiemoBaTenbHo, poiib TRPC-kaHa-
JIOB B Iepenaye (poTodenKaM CUTrHaja, BbI3BAHHOTO
MeXaHUYeCKUM pa3apakeHUeM, CBsI3aHa CO CIoco0-
HOCTHIO KaHAJIOB IIPOMYCKAaTh TaKMe KAaTUOHBI, KaK
Ca’" [29], ¥ MHULIMMPOBATH JETOIAPU3ALIAIO TIOTEH-
1IMaJjia TOKOsI KJIETOYHOI MeMOpaHbl, KOTopas Mpu-
BOIUT K OBICTPOMY PacIIipOCTPaHEHMIO BOJTHBI aKTH-
BalluM BIOJb ITOBEPXHOCTU KIIETKM U K Ilepenade
CUTHaJIa OT KJIETKU K KJIETKE.

3AKJIIOYEHHME

INosiBieHne KpyImHBIX MTHHOBAIIMM U TUBEpCUU-
Kanus B OMOJIOTUM MTPOUCXOOAT Oaromapst MOIYIb-

MOIJIEKVJIAPHAA BUOJIOTUA

Ho1 3BoJirounu [30], Mpy 3TOM CEHCOPHBIE CHCTEMBI,
Jiexalue B OCHOBE (DyHKIIMOHUPOBAHUSI HEPBHOM
CHUCTEMBbI, 3aPOAUJIUCH ellle Ha paHHUX dTarax pa3Bu-
i ku3Hu [31]. TRP-kaHamsl ¢ TpaH3UTOPHBIM pe-
LENTOPHBIM MOTEHIIMAJIOM 00pPa3yIoT OOJIbIIIOe ceMeii-
CTBO MYJIBTUMOIAJIBHBIX MOJICKYJISIPHBIX CEHCOPOB,
KOTOPBIE pearupyroT Ha IUPOKUIA CIIEKTP CTUMYJIOB,
BKJIIOUAsl TEIJIOBbIE, MEXaHUUYECKHUE U XUMUYECKUE
[32]. TRP-kanHanbr oOHapyKeHbI Y OONIBIIMHCTBA 3Y-
KapuoT, TToJApOOHO ONMUCAHbI Y MJIEKOIMUTAIOIIUX, HO
JIydIlle BCEro M3y4yeHbl Yy HEMATOABI U IPO30(DUIbI,
clTyXalux reHeTudeckuMu MonessimMu [7]. ITpu atom
MOCTPOEHME MPOCTPAHCTBEHHBIX MO MeMOpaH-
HBIX OenKkoB, B ToM uuncie TRP-kananos, ocraercs
CJIOXHOW 3ajayeii, HECMOTPSI Ha YCIIeXU B pEHTTe-
HOBCKOIi KpucTtajjorpacduu, sSiI€pHOM MarHUTHOM
pE30HaHCe M KPUOTEHHOM 3JIEKTPOHHOU MUKPOCKO-
nuu [33]. Co3gaHue MoTHOPa3MEePHBIX TOMOJIOTUYE-
CKUX CTPYKTYPHBIX MoJieJieii 3aTpyaIHsIETC CyObenu-
HUYHOI Tpuponoil u 6oapuM pasmepom TRP-ka-
HaJIOB, UMEIOIIUX JJIMHHbIE aHKUPUHOBbIE CITUPAJIH.
Kpome Toro, TpebOyroTcsi JONOJHUTEbHbIE METOMBI
MPOBEPKU HAJEKHOCTU Mopenei [25—28].

CymiepcemeiicTBo 0e1KoB KaTnoHHBIX TRP-kaHa-
JIOB IprMeYaTeIbHO O0OJIbIIUM pa3HOOOpa3ueM Me-
XaHU3MOB aKTUBAlIMU U CEJIEKTUBHOCTU, UEM Y JIIO-
Ooii npyroil rpyrmIbl OEJKOB HMOHHBIX KaHAaJoB.
TRP-06enku urparoT pemarmoiyo poiab B CECHCOPHOMN
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¢usnonorn 3peHust, OOOHSIHMS, BKycCa, OCSI3aHUS,
cJlyxa, TEpMO- 1 OCMOOIIYIIEHUI, a TAKXKe TT03BOJISI-
10T OTHEJIbHBIM KJIETKaM OLIYIIaTh U3MEHEHUS B JIO-
KajibHOI cpeae. MHorue TRP-kaHaabl aKTUBUPYIOTCSI
MHOXECTBOM Pa3JIUYHBbIX CTUMYJIOB U (DYHKIIMOHMU-
PYIOT KaK MHTEeTpaTophbl curHajoB [34] (bnodusunye-
CKH€ U CTPYKTYPHO-(PYHKIIMOHAJIbHBIE MCCIEOOBa-
HUsI TepMOYYBCTBUTENBHBIX TRP-KaHamoB 0000IIeHbI B
o63ope [35]).

Hamu BrniepBbie noctpoeHbl 3D-Monenu TRP-cyob-
eVMHULL MeXaHOpEeLEeNTOpoB rpedbHeBuka M. leidyi
(Ctenofora). Ha ocHoBaHMM MPOCTPaHCTBEHHOM pe-
KOHCTPYKIIUWA TPYIHO MPEIJIOXKUTh OTHO3HAYHYIO
dyHkuio 6enkoB ML234550a-PA (AFK83798.1) u
MLO03701a-PA ¢ KOopOoTKOii aHKUPUHOBOW MOCEa0-
BaTeJIbHOCThIO. OnHaKo rpeOHeBUK M. leidyi oTBeuaeT
Ha MeXaHW4YeCKUe pa3apakeHUsi UHTCHCUBHOM JIIO-
MUHECLEHIIMEN, MO3TOMY MOXHO TIPEINOJOXUTh,
YTO POJIb TAKTUJIBHOTO CEHCOpa, IIPU OTCYTCTBUU aK-
TUBHOCTH JPYTUX KaHAUAATOB [36], BBIIOTHSIET TO-
MOJIOTUYHBIIA TunoreTudeckuii 6enok ML038011a-
PA ¢ 1avHHBIMUM aHKUPUHOBBIMU criupaisiMu. Mme-
I0111eCsT JaHHbIE HE PACKPBIBAIOT MOJTHOCTHIO CBSI3b
MEXIy MEeXaHMYEeCKUM pa3apakeHUeM U JIIOMHHEC-
neHuueir y M. leidyi, HO HaIJSIAHO ITOKAa3bIBAIOT
CJIO(KHOCTh CUTHAJIbHBIX KOMILIEKCOB M 3allyTaH-
HOCTb IyTel TPaHCIYKIUM, BO3HUKIINX B XOJI€ 3BO-
JIIOLIMOHHOTO Pa3BUTHUS, YTO NMPUHUIUMIUAJILHO OT-
JIMYaeT UX OT TEXHUYECKUX CUCTEM, CO3JaHHbBIX Ue-
JIOBEKOM.

MOXHO OTMETUTb, UTO CEHCOpPHasl aKTUBHOCTb
MEXaHOUYYBCTBUTENbHBIX  PELIENITOPOB  OCOOEHHO
BakHa JJisl TUAPOOUOHTOB, TaK KaK BOAa MpaKTUye-
CKU HE CXMMaeMa 1o CpaBHEHUIO C BO3yXOM U B HEW
JIydllle MepenaatoTcsl BOJHBI JaBJIEHUS, YTO Mbl BUITUM
Ha MpUMeEpEe JIOMUHECIEHIIMU TPEeOHEBUKOB TMPU
TypOyiaeHunu. Bo3MOXHO, MexaHOpPELEeNTOPhl, KaK
TRP-kaHanbl, KOTOpbIE TTOSIBUINCh HA PAaHHUX 3Ta-
nax sBomounu [37], urpaiot 0OJIBIIYIO POJIb Y MOP-
CKUX XUBOTHBIX [0 CPABHEHMIO C CYXOTMTyTHBIMU |38,
39]. Ilpu BbIXOIE XXM3HMU Ha CYIIY 4YacThb (hyHKLUMN
ObLIa yTpadeHa, a 4acTh MOTUMUIIMPOBaHA K HOBOM
cpelne oOWTaHUS B pe3yabTare AuBepcudUKaluu
TRP-xananos [40].

ABtopsl 01arogapsit M.B. @aneeBy u E.B. CepreeBy
3a moMolib B pabote, O.B. MamykoBy, b.E. AH-
HuHckoro, C.A. lHapuna, O.C. 3aBbsuIOBY 3a IIOI-
nepxky, K.A. Peioakony, B.J1. PatnukoBa, E.B. Momnaps
n M.U. CunakoBa 3a 00Cy:KIIeHHEe PYKOITMCH U PEKO-
MEHIallNK, a TAKXKe aHOHUMHBIX PELIEH3EHTOB 32 M0~
JIe3Hble 3aMeuyaHWsl, IMO3BOJUBIIME 3HAYUTEJIbHO
VAYYIIATh MAHYCKPUIIT.

PaboTa BeinosiHeHa B pamkax T'ocymapcTBeHHOTO
3aganust @I MHBIOM Tema Ne 0828-2018-0002.
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Hacrosimas crarbss He COOCP2KMT OIIMCaHUA Ka-
KMX-JIN0O HCCIASIOBAaHUM C yqaCTuem Jonen wim
KMBOTHBIX B KAUECTBE OOBEKTOB.

ABTOpBI 3asIBJISIIOT 00 OTCYTCTBMU KOH(DIUKTA
WHTEPECOB.
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Spatial Reconstruction of TRPC-Mechanoreceptors
of the Ctenophore Mnemiopsis leidyi A. Agassiz, 1865
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Ctenophore Mnemiopsis leidyi A. Agassiz, 1865 responds to gentle mechanical stimulation with intense lu-
minescence; however, the mechanism of this phenomenon is unknown. We searched for possible mecha-
nosensitive receptors that initiate signal transduction resulting in photoprotein luminescence. The three
ortholog genes of mouse (5z96) and Drosophila (5vkq) TRPC-proteins, such as ML.234550a-PA (860 aa),
MLO03701a-PA (828 aa) and ML038011a-PA (1395 aa), were found in the M. leidyi genome. The latter pro-
tein contains a long ankyrin helix consisting of 16 ANK domains. Study of the annotated domains and the
network of interactions between the interactome proteins suggests that the ML234550a-PA and
ML03701a-PA proteins carry out cytoplasmic, but ML038011a-PA provides intranuclear transduction of
mechanical signals. Spatial reconstruction of the studied proteins revealed differences in their structure,
which may be related to various functions of these proteins in the cell. The question of which of these pro-
teins is involved in the initiation of luminescence after mechanical stimulation is discussed.

Keywords: Ctenophora, genome, mechanoreceptors, TRPC channels, interactome

MOJIEKVYJIAPHAA BUOJIOTUA  tom 57 Ne 4 2023



