®EJEPAJIBHOE T'OCYIAPCTBEHHOE BIOIUKETHOE YUPEXXJIEHUE HAYKHA
300JIOTHYECKAH MTHCTUTYT POCCUMCKOM AKAJTEMHAM HAYK

I'pynna nayunbix cnennanabHocreii: 1.5. Buosornyeckune Hayku
Hudp nayunoii cneunanbuoctu: 1.5.12. 3oon0rus

MHOPT®OJINO ACIITUPAHTA

IlerpoBa Cepresi AjiekcaHapoBHYa

Cankr-Ilerepoypr 2023



1. O0mue cBeneHust
Jara poxnenusi: 14.12.1986
E-mail: Sergey.Petrov@zin.ru, spspbgu@gmail.com
Tenedon: +79117287391
Oopa3zoBanmne: Maructp CIIOI'Y, 2010.
JlaGopaTopusi: 1abopatopust SBOTIOIHOHHON MOP(HOIIOTHH.
Tema auccepranuoHHoOil padorbi: CTpyKTypHasi OpraHu3alius HEPBHON CHCTEMBI
Hemeptud (Nemertea).
Hayunblii  pykoBoauMTeqb:  JOKTOp  OHOJOTMYECKMX  HayK, 3aBelyromias
nabopatopueit Onsra BukropoBna 3aiitieBa.
T'on moctyniienusi B acnupantypy: 2023.
®opma o0yueHusi: OUHas.

2. Ilyouaukanuu

Crarbu:

1. Zaitseva O. V., Petrov, S. A. Biogenic Amines in the Nervous System of
Nemerteans. // Doklady Biological Sciences, General Biology. 2013. \ol. 451.
p. 228-230.

2. Petrov A. A., Dmitrieva E. V., Popyuk M.P., Gerasev P.I. and Petrov S.A.
Musculoskeletal and nervous systems of the attachment organ in three species
of Diplectanum (Monogenea: Dactylogyroidea) //Folia parasitologica. — 2017.
—V. 64.

3. Zaitseva O. V., Shumeev A. N., Petrov S. A. Common and Distinctive Features
in the Organization of Catecholamine-Containing Systems in Gastropods and
Nemerteans: Evolutionary Aspects // Biology Bulletin. 2019. Vol. 46, Ne 1. P.
3-13.

4. Zaitseva O.V., Petrov S.A., Petrov A.A. Sensory systems of Lineus ruber
(Nemertea, Pilidiophora) // Zoomorphology. 2020. V. 139. P. 447-459.

5. Kopiy V. G, Zaitseva O. V., Petrov S. A. Biological characteristics of the
Polychaete Ficopomatus enigmaticus (Fauvel, 1923) from mass settlements in
the coastal water area of the Kerch Strait (Black Sea) //Russian Journal of
Biological Invasions. — 2022. — T. 13. — Ne. 2. — C. 219-231.

Te3ucel, MaTepuajbl KOHGEPEeHUNH, KHUTHU !

1. Tlerpos C., Bnacos II., bacc M., lllunua M. MOHUTOpPUHT OpHUTO(DAYHBI
OXpaHseMbIX IPUPOAHBIX TEPPUTOPUI HA TpUMepe ypouuina Ypesi-Kanxka. // B
c0.: Marepuansl uroroBoil ceccuum yuéHoro cosera PITMYVY. Yacte 2.
Cankr-IlerepGypr, 2004, c. 53-55.

2. 3aiiueBa O.B., Ilerpos C.A. MccnenoBanue CTpyKTypHOI OpraHU3auu
nepudepuyeckoi U IEHTPaIbHOM HEPBHOM cUCTEMbI 0€IIOMOPCKON
HemeptuHbl Lineus ruber. IX nayunas ceccust MBC CIIOI'Y. Te3ucsr
noxknanos, CI16, 2008. ctp.73-75.



10.

11.

3aitesa O.B., IlerpoB C.A., Mapkocoa T.I'. MccrnenoBanue opranuzaiuu
HEepBHOU cucteMbl OenmoMopckoit HemeptuHbl Malacobdella grossa. X naydnast
ceccust MBC CIIOI'Y. Tesucst noknanos, CI16, 2009, ctp.63-65.

[Terpo C.A. Heiiporucrosoruueckoe Ucciae0BaHue NpeacTaBUTENEH pa3HbIX
TakCOHOB HemepTuH. Tpunaauaras Cankr-IlerepOyprckas accamOest
MOJIOJIBIX YUEHBIX U CIIEIUATUCTOB. AHHOTAIIMU PadOT modeauTenel KOHKypca
rpantoB Cankr-IletepOypra 2008 roga i CTyA€HTOB, ACIUPAHTOB, MOJIOJIBIX
yu€HBIX U MOJIOJIBIX KaHauaaToB Hayk, CI16, 2008, c. 43.

S.A. Petrov, O. V. Zaitseva. The structure of the nervous system in two
nemertean species. Abstracts X East European Conference of the International
Society for Invertebrate Neurobiology «Simpler nervous system»
(St.Petersburg, Russia) CI16, 2009, p. 80.

3aitiieBa O.B., Ilerpos C.A., MapkocoBa T.I". MoaynpHas opranu3anus
MPOCTHIX CEHCOPHBIX CUCTEM Ha npuMepe HemepTuH. Marepuanst XV
Mexnaynapoanas koHpepeHIuy 1o HelipokuobepHeTuke. Poctos-Ha-/{oHy,
2009, crp. 12-15.

JaitiieBa O.B., [IerpoB A.A., Mapkocosa T.I'., [lerpoB C.A. CpaBHutenbHoe
HCCIIeIOBaHUE HEUPOMBIIIEYHOM OpraHu3auu y 0eI0OMOPCKUX BUJIOB
HeMepTuH. B ¢6.: [IpoOiembl uzyueHusi, pallioHaILHOTO UCIIOJIb30BAHUS U
OXpaHbl MPUPOJTHBIX pecypcoB benoro mops. Matepuansl XI Beepoccuiickoi
KOH(EpEeHIINH ¢ MeXAyHapoaHbIM yuacTueM. Cankt-Iletepoypr, 2010. U3a-Bo
31H PAH: c. 53-54.

ITerpos C.A., 3aiiueBa O.B. CtpykTypHas opranuzanys HEpBHON CUCTEMBI
nemeptun Poseidon ruber u Malacobdella grossa // B ¢6.: 3aiiieBa O.B.,
ITerpoB A.A. (pen.). CoBpeMeHHBIE TPOOIEMBI SBOTIOIIMOHHON MOpdooruu
KHUBOTHBIX. (MaTepuabl MKOJIBI Il MOJIOJIBIX CIICIIUAIMCTOB U CTYICHTOB K
105-netuto co aus poxacHus akagemuka A. B. iBanosa) CI16: 3IH PAH,
2011, ¢.17-20.

JaitieBa O.B., lllymeeB A.H., [lerpos C.A. Karexonamunepruyeckas
HEpBHAs CHCTeMa HEMEPTHH U Ha3€MHBIX JIETOYHBIX MOJUTIOCKOB // OT4YeTHAs
Hay4Has ceccus o uroram padot 2011 r. CII6.: 3H PAH. 2012, c. 17-19.

Zaitseva O.V., Petrov A.A., Marcosova T.G., Petrov S.A. Histochemical and
immunocytochemical study of the nervous system and neuromuscular
interactions in nemerteans. // Abstracts. X East European Conference of the
International Society for Invertebrate Neurobiology. Moscow, 2012. s. 56.

3aiinesa O.B., [llymees A.H., IlerpoB C.A. ®uio- 1 OHTOT€HETUYECKOE
pa3BUTHE KaTeXO0JIaMUHEPIUUECKUX HEHPOIHIOKPUHHBIX CUCTEM Y
IpeJcTaBUTeNel HEeMEPTUH U OPIOXOHOTHUX MOJUTIOCKOB // Martepuasst 1 X
Bcepoccuiickoii konpepennuu «Heiposannokpunonorus — 2015», CII6, 2015,
c. 67-69.



12.

13.

14.

15.

16.

17.

18.

0.V. Zaitseva, E.E. Voronezhskaya, V.V. Starunov, K.V. Shunkina, S.A.
Petrov, A.N. Shumeev, V.N. Barbolin “Model objects diversity for
neuroscience, developmental biology and biotechnology”: announcement of
new open access online database for invertebrate neuromorphology. // 13th
symposyum on invertebrate neurobiology. — Tihany, Hungary — 2015. — P.
75.

[TerpoB A.A., 3aiineBa O.B., Ilerpos C.A., ITomrox M.II., [Imutpuena E.B.
RFamun- u kaTexoslaMUHIprudecKasl HSpBHAsE CHCTEMa MOHOTECHEN
Solostamenides mugilis (Monogenea) // CoBpeMeHHBIE TTPOOIEMBI
TEOPETHUYECKOM M MOPCKOW TMapa3UTOJIOTUU: COOPHUK HAyYHBIX CTaTei /

pen.: K.B. 'anaktnonos, A.B. I'aesckas. — CeBacronons: U3a-np bongapenko
H.1O., 2016. C. 190-193.

3aiieBa O.B., Boponexckas E.E., Crapynos B.B., lllynskuna K.B., [letpos
A.A., lllymeeB A.H., [letpoB C.A. «ATiac no MOpQOJIOTUN HEPBHOM CHCTEMBI
YKUBOTHBIX»: BUPTYyaJIbHAsI KOJUISKIIHS TIPETapaToB Mo HelipoMopdooruu //
«CoBpeMeHHbIe MTPOOIEMBI IBOJIOLUOHHON MOP(OIOTHUH KMBOTHBIX)
Martepuanst 111 Becepoccuiickoii koHGEpeHIINN ¢ MeXTYHAPOIHBIM YYaCTHEM K
110-neruro co mHS poxacHUs akagemuka A.B. Banosa., 2016. — C. 44-45.

Petrov S.A. Isachenko A.l., Glebova M.A., Gavrilov Y.G, Fedotov S.A.,
Ponomartsev N.V., Semenov A.G., Kuchin S.O., Shishman C.M., Pavlov V.A.
The results of marine mammal countins during the four expeditions in the
Arctic in 2014 and 2015 // Collection of scientific papers 9th International
Conference «Marine mammals of the Holarctic», Astrakhan, Russia, 2016, pp.
91-102.

3aiiuena O.B., Boponexckas E.E., [llymeeB A.H., [letpoB A.A., CtapyHoB
B.B.3, luanos M.b., O6yxoB /I.K., PaiikoBa O.U., IletpoB C.A., lllynpkuna
K.B. Co3nanue o011e10CTymHON MIEKTPOHHON 0a3bl TaHHBIX 110
ABOJTIIOLIIMOHHOM HEHPOMOPGhOJIOTHH: KOJUICKITMOHHOE Hacieaue / Marepuasl
KOOuneitHol 0TYETHON HAYYHOM CECCUU, MOCBSIICHHON 185-neTuo
3oonoruueckoro nucturyra PAH . CoopHuk craTelt / 30070ruuecKuii
uncrutyt PAH. CII6., 2017. C. 98-101.

O.B. 3aiinesa, A.H. lllymees, C.A. [lerpos. [lytu hopmupoBanus u
0COOCHHOCTH OpraHU3alliy KaTeX0JIaMUHEPTHUECKUX CUCTEM B
WHIUBUAYAIBLHOM U HCTOPUUYECKOM Pa3BUTHHM HEMEPTUH U TacTporos //
Tes3ucer koHpepeHu «MopdoreHes B UHANBUAYATLHOM U HCTOPUYECKOM
pPa3BUTHUU: OHTOTE€HE3 U (POPMHpPOBaHHE OUOJIOTUYECKOTO Pa3HOOOPA3HsI.
Mocksa, 2017, ¢. 17-18.

AptromikoB @. O., Ilerpos C. A., Yaosuk /. A. lllymnasie cocenu. Bausaue
HETraTUBHOTO aHTPOIIOTEHHOTO BO3/IEHCTBUS B APKTHKE HA MOPCKUX
MUIEKOTIMTAFOIIMX M NTHLl K MEPBI €r0 MUHUMH3aLuH . // 2-s1 CTyneHdeckast
HayyHas ceccusi YHbB «benomopckasy» CII6IY: Cn6, 2018. COopHUK Te31COB
koH(pepenmuy, c. 20-21.



19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

3aiiueBa O.B., [lerpoB C.A., IlerpoB A.A. Opranu3zanusi HEpBHON CHCTEMBbI
HeMepTuH. Matepuansl Beepoccuiickoit KoHGEpeHITUN «300JI0THSI
0eCII03BOHOYHBIX — HOBBIN Bek». Mockaa, 2018, c. 49.

O.B. 3aiiuesa, E.E. Boponexckasi, A.A. Ilerpos, B.B. Crapynos, A.H.
[ymees, M.b. [luanos, I.K. O6yxos, C.A. IlerpoB. Komnekiuu
THECTOJIOTHYECKUX MPENapaToOB KUBOTHBIX KaK OCHOBA JIJIsl CO3aHUs
00IIeTOCTYTHBIX 00Pa30BATEIBLHBIX TEMATUYCCKUX ICKTPOHHBIX 0a3 JTaHHBIX.
// bronornvyeckre KOJUIEKIIUU CeroaHs 1 3aBTpa. Marepuansl Poccuiickoi
KOH(EPEHINH ¢ MEXIYHAPOIHBIM ydacThueM «llepenoBbie IpakTUKA U
MEPCIEKTHUBBI UCTIOIB30BAHUS 300JI0THIECKUX KOJUICKIHIT» - 300JIOTHIECKHE
ucciaenosanns, 2018. Ne 20, c. 180 - 181.

XpaOpsiii B. M., Becénkun A. I'., [Terpos C. A. HoBble gaHHbIE 0 THE3AAX
Oenoro aucra Ciconia ciconia B JIenunrpazckoii obnactu //Pycckuit
opauTosIorHYeckuid xypHai. — 2019, — T. 28. — Ne. 1721. C. 275-283.

XpaOpsiii B. M., Iletpos C. A. Marepuaisl k opHuTodayHe TOKCOBCKUX BBICOT
1 ux okpectHocTeil (JlennHnrpackas o6macTsb). //Pycckuil OpHUTOIOTHUECKHMA
xypHan. — 2019. — T. 28. — Ne. 1727. C. 509-524.

Xpabpsiit B.M., Ocunosa H.B., Ilerpos C.A. IITunsr TokcoBckux 03€p.
[Tonesoit onpenenurens. // U3narensctBo Banuma Hazaposa.
Cankr-IletepOypr. 2019. 80 c.

O.V. Zaitseva, S.A. Petrov, A.N. Shumeev, Z.I. Starunova. Distribution
and possible function of catecholamines in Lophotrochozoa // 1st Symposium
on Invertebrate Neuroscience (conference materials), 2019, Tihany, Hungary.
P. 79.

3aiiuena O. B., [llymees A. H., Iletpos C. A., Konuii B. I'. DBotoninoHHbIE 1
OHTEreHTHUYECKHE 3aKOHOMEPHOCTH Pa3BUTHUS KaTEXOJIAMUHEPTHUECKUX
cucteM // Marepuainsl HaydHOH KOH(pepeHIInH « AKTYyaIbHBIE IPOOIEMBI
MOP(OJIOrun: SMOPUOHAIBHBIN U perapaTUBHBIHI
TUCTOTeHEe3,(PHIOTHCTOTeHE3Y, MOocBsAIeHHas 105-1eTrro co AHA POXKACHUS
yii-kopp. AMH CCCP npod. A.T'. Knoppe. Cankr-IletepOypr. Mopdomorus.
2019. T. 156. Ne 6. C. 95 — 96.

Xpabpsiii B.M., Ilerpos C.A. 2018a. Kpagpar 36 VXN Jlenunrpanackas u
Bomnoroackas oomactu, Kapenus // Exxeronauk [Iporpammer «IItuitet MockBbI
u [TogmockoBes» 11: 129-135.

Xpabpeiit B.M., ITerpos C.A. 201806. KBaapar 36 VXN2 JleHunrpajackas u
Bonoroackas o6mnactu // Exerogauk [Iporpammsl «IItuiiet MockBbl 1
ITonmockoBbs» 11: 136-141.

Xpabpsriit B. M., JlynukoBa A. B., ITerpoB C. A. Pannee pa3MHOXeHUE KPSKBbI
Anas platyrhynchos B Caukr-IletepOypre //Pycckuii OpHUTOIOTHYECKUN
xypHai. — 2020. — T. 29. — Ne. 1924. — C. 2239-2242.



29. Xpabperiit B. M., ByosipeBa B. A., Ilerpos C. A. 3ameTku k opHUTO(hayHe
ceBepo-BoCTOKa JIeHMHrpaackoi o0mactu //Pycckuii OpHUTOIOTHUECKHA
xypHai — 2020. — T. 29. — Ne. 1996. C. 5253 — 5259.

30. [Terpor C. A. OnbIT MpoBEACHUSI OPHUTOJIOTHUECKUX IKCKYPCHIl B
Cankr-IlerepOypre. // MenzoupoBckue urenus: Matepuainbl Mex1yHapoaHOH
OPHHUTOJIOTUYECKOW OHJIAH-KOH(EPEHIINH, TIOCBSIIEHHON 165-J1eTHI0 cO THS
poxxaenus akanemuka M. A. Mensoupa. Coopuuk crareii. 2020. — C. 135-136.

31. Xpabperit B.M., [lerpos C.A. Mup ntun JIeaunrpaackoit oomactu.
CrnpaBounoe m3nanue. Cankr-IlerepOypr: M3marensctBo «Jlemax. 2021.160 c.

32. Konmii B.T'., 3aitieBa O.B., [TetpoB C.A. HekoTopble acTieKThl OHOJIOTHH
nmosiuxeThl Ficopomatus enigmaticus (Fauvel, 1923) 13 MaccoBbIX MOCEICHHI B
aKBaTOPHUH KpbIMCKOTro nodepexnbs (U€pHoe Mope) // M3yueHune BoIHbBIX U
HAa3eMHBIX SKOCUCTEM: UCTOPHUS U COBPEMEHHOCTh. Te3HChI T0KIa10B
MexyHapoaHON Hay4HON KOH(epeHInH, nocBsauieHHon 150-etuto
CeBacTonosibCkoi Onosornyeckoil cranuu MHCTUTYyTa GHOIOTHH F0KHBIX
Mopeit um. A.O. Kosanesckoro u 45-neturo HUC «IIpodeccop Boasautikmiig,
CeacTomnosb, 2021, c. 381.

33. O. B. 3aiinieBa, C. A. Iletrpos, B. I'. Kormii. Opranu3arus 1 3BOTFOIIHOHHBIH
TUCTOT€HE3 KaTeX0JIaMUHEPTUYECKUX PETYISATOPHBIX CUCTEM Ha IpUMepe
npeacraButeneit noauxet // 11 MexaynapoaHast HayqdHO-TIPaKTHIECKast
koH(pepeHnus “M3ydeHre BOAHBIX U HA3EMHBIX SKOCUCTEM: HCTOPHS U
coBpeMeHHOCTh . Te3ucer noknanaos. Ceacromnonsb, 2022, c. 180-181.

34. 3aitnieBa O.B., [TerpoB A.A., [Togsszuas .M., I[lerpoB C.A. HoBbie nanHbIC O
CTpYyKType HepBHO# cucteMbl nepkapuu Cryptocotyle lingua (Creplin, 1825)
(Digenea: Heterophyidae). I1Ikoa 1o T€OpeTHYECKOM U MOPCKOI
napasurojorud. VIII Beepoccuiickas koH(MEpeHINs ¢ MEXKTyHAPOIHBIM
yuactueM. Te3ucsl qoknanoB. CeBactonodib, 2022, ¢. 32.

35. O. B. 3aiineBa, C. A. Iletpos, B. I'. Koruii. Opranu3anus u 3BOTIOIHMOHHBIHA
TUCTOT€HE3 KaTeX0JIAMUHEPTUYECKUX PETYISATOPHBIX CUCTEM Ha MPUMeEpe
npeAcTaBuTeNeH noauxer. Marepuainsl Beepoccuiickas koHpepeHus ¢
MEeXAYHApOIHBIM ydacTUeM ‘““AKTyalbHbIE TPOOIEMbI COBPEMEHHOMN
ructoJiorun’’, mocBsmeHHas 90-neturo kadeapbl TUCTOJIOTHH B SMOPHOJIOTHH
uM. I[Ipod. A.T". Knoppe. Cankr-IlerepOypr, Pocccus, 17.06.2022. //
Huronorus. 2022. T. 64. Ne 3, C. 279-280.

36. byonuuenko FO.H., ITerpoB C.A., by6nnuenko A.I'. Pe3ynbraTs!
OPHHUTOJIOTUYECKOTO MOHUTOPUHTAa BOCTOUHON YacTH PUHCKOro 3a11Ba M0
nanaeiM 2018-2020 rr. /Btopoit Beepoccuiickuii OpHUTOIOTMUECKHMA
koHrpecc (1. Cankr-IlerepOypr, Poccus, 30 ssuBaps — 4 despans 2023 r.).
Tesucer noxnanos. — M.: ToBapuiectso Hayunbix n3nanuii KMK. 2023, c.
23-24.



37.

38.

39.

[TerpoB C.A. CoBpemennoe cocrosiaue 0€paotannra B Cankt-IletepOypre
//Btopoii Beepoccuiickuii opauTonorudeckuii kourpecc (r. Cankr-IlerepOypr,
Poccus, 30 suBaps — 4 despanst 2023 r.). Te3ucs! noknagoB. — M.:
ToBapumectso Hayunsix nznannii KMK. 2023, c. 204-205.

Xpaopsiit B.M., Ilerpos C.A., BacunseBa I'.B., HoBunkas K.C.
[IpenBapuTenbHbIe PE3yIbTATHl U3yUCHHS yCIIeXa HACHKUBAHUS OEJIOro anucra
B Jlenunrpanckoii obmactu. //Bropoit Becepoccuiickuii OpHUTOIOTHUESCKHIA
konrpecc (r. Cankr-IletepOypr, Poccus, 30 ssuBapst — 4 despans 2023 r.).
Te3ucer noxnanos. — M.: ToBapumectso Hayunbix u3nanuiit KMK. 2023, c.
273.

[lerpos C.A, 3aifiieBa O.B. CrpykTypHas OpraHu3aIus
KaTeXOJaMHUHEPrU4ecKoil HEpBHOM CHCTEMbI OEIOMOPCKMX M YEPHOMOPCKHX
HemeptuH. //VIII [dpyxunHuHckue uteHus. Marepuansl Bcepoccuiickoit
HAyYHOH KOH(EpPEeHIHH C MEXKIYHApOTHBIM ydacTheM. XabapoBck, 4-6
okTs0ps 2023 ., Xabaporck: UBOIT JIBO PAH. 2023, c. 91-94.

3. Yuactue B KoHpepeHIHusIX

1.
2.
3.

10.

IX nayunas ceccus MBC CII6I'Y, CII6, 2008, cTeH10BHI.
X nayunas ceccust MBC CIIOI'Y, CII6, 2009, cTeHI0BBIA.

XV MexnaynapoaHas koHpepeHun o HeiipoknbepHerrke, PoctoB-Ha-J/{ony,
2009, cTeHOOBLII.

[IpoGnembl n3yueHMs!, pallMOHATBLHOTO MCTIOJIb30BAHUS U OXPAHbI PUPOTHBIX
pecypcoB bemnoro mopsi. XI Beepoccuiickast koH(epeHIHs ¢ MEXTyHApOTHBIM
yuactueM. Cankrt-IlerepOypr, 2010, CTEHIOBBIN.

CoBpeMeHHbIe TPOOIIEMBI 3BOJIOIIMOHHON MOpQoaorun )KUBOTHBIX. [1Ikoa
JUTSI MOJIOZIBIX CTICIIUAIMCTOB U CTYIEHTOB K 105-1€THIO CO JTHS POKICHUS
akanemuka A. B. Banosa. 20-22 oxts6ps 2011 r., CII6, 3MH PAH, 2011,
YCTHBIN.

OtuerHas Hay4yHas ceccus o uroram padot 2011 r. 3-5 anpens 2012 r. CII6,
31H PAH, ycrtHbIi1.

X East European Conference of the International Society for Invertebrate
Neurobiology. Moscow, September 6 — 10, 2012, cTeHI0BBIiA.

IX Beepoccuiickas koHpepenus «Heiposnaokpunonorus — 2015»,
Cankr-IlerepOypr, 27-29 oxts10pst 2015, ycTHBI.

13th symposyum on invertebrate neurobiology. Tihany, Hungary, 2015,
CTEHJIOBBIM.

CoBpemeHHbIe MPoOIEMBI TEOPETUIECKONW U MOPCKOM  TMapa3uTOJIOTHH.
Cesacromnoib, 2016, cTeHIOBHIH.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

III Beepoccuiickast KoH(pepeHIus ¢ MeXTyHapoaHbIM yuacTueM K 110-netuto
co JHs poxkaeHus akagemuka A.B. MBanoga., 2016, cTeHIOBBIN.

IX Mexnynapoanas koHpepeHIHs «Mopckrue MICKOTTUTAIOIINE
lNonapxtuxu». Actpaxanb, 31 okTs6ps — 05 Hos0ps 2016, yCTHBIH.

KOOuneitHas oT4eTHAs HAyYHAS cecCHs, TocBsIIeHHas 185-eTuto
3oonoruueckoro uHcturyra PAH. Caukr-IlerepOypr, Poccus, 13—16 HoAOps
2017, yCcTHBIH.

«MopdoreHe3 B HHAUBUIYyaTFHOM ¥ HCTOPHYECKOM Pa3BUTHU: OHTOTCHE3 U
(hopmupoBaHre OMOJIOTUYECKOTO pa3zHooOpasus. Mockga, 22-24 nosops 2017,
YCTHBIM.

2-s Ctynenueckas Hay4yHas ceccus YHbB «benomopckas» CIIOIY. CII6, 2018,
IIJIEHAPHBIN.

«300J10THUs OECITO3BOHOYHBIX — HOBBIM Bek». Mocksa, 19-21 nexaOps 2018,
YCTHBIH.

buonoruueckue koyuieKuu ceroaHs 1 3aBTpa. Poccuiickas koHpepeHus ¢
MCKAYHAPOAHBIM Y4aCTHEM «Hepe}IOBBIe IPAaKTUKU U MEPCIICKTUBLI
WCIIOJIb30BAHMS 300JIOTHUECKHUX KoJuteKuui». 2018, MockBa, yCTHBIN.

1st Symposium on Invertebrate Neuroscience. 13-17 August, 2019, Tihany,
Hungary, oral.

«AKTyanbHbIe TPOOJIEeMBbI MOP(OTIOTHH: SMOPHUOHATILHBIN U perapaTUBHBIN
ructorenes,punorucrorenesy/ Kondepenmus, nmocesmiennas 105-aeTuto co
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N3yueHue BOAHBIX U HA3€MHBIX 3KOCHCTEM: UCTOPUS U COBPEMEHHOCTb.
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Biological Characteristics of the Polychaete Ficopomatus enigmaticus
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Abstract—In September 2019, the polychacte Ficopomatus enigmaticus (Fauvel, 1923), formerly known as
Mercierella enigmatica Fauvel, 1923, was found in mass colonial scttlements in the coastal water arca of the
Kerch Strait near the Arshintsevskaya Spit. Brackish water bodics in India arc considered by some researchers
to be the initial natural range of this polychacte specics. This species is currently known to be widely distrib-
uted along the coasts of the Atlantic, Pacific. and Indian occans and along the coasts of the North, Mediter-
rancan, and Caspian scas. Only a few isolated individuals of E enigmaticus have been found so far along the
Crimean coast of the Black Sca, in the coastal zonc of Sevastopol, and along the Karadag shores. The colo-
nics described in this study do not constitute reef structures yet, but have already reached high population
numbers. The colony has a diameter of 46 ¢cm and comprises 1774 individuals. The settlements of
E enigmaticus arc truc populations represented by individuals of different sizes, ranging in length from 2 t0 39 mm.
The populations include both males and females: males account for 56% and females account for 44% of the
population. The fecundity of the worms expressed as the number of mature cggs per female depends on the
body size and varies between 5800 eges for the body size of 12 mm and 24820 cggs for the body size of 29 mm.
The present study describes the morphology of E enigmaticus using scanning clectron microscopy and iden-
tifies numcrous sensory structures on the surface of the body. gills, and the pygidium for the first time. Judg-
ing from the presence of a mass scttlement of the polychacte E enigmaticus in the coastal water arcas of the
Kerch Strait, it can be presumed that this species has become completely naturalized in the Black Sea. Since
this species is curybiontic, it can be assumed that it will invade the Sca of Azov and adjacent estuaries, river
deltas, and coastal lakes successfully, which will have an inevitable effect on the life of the local species and
the ecosystems in general.

Keywords: Ficopomatus enigmaticus, morphology, alicn specics, Black Sca, Kerch Strait
DOI: 10.1134/S2075111722020084

INTRODUCTION

Study of biological invasions, their causes, path-
ways, and effects is a critical line of research in modern
biology. Biological invasions are known to lead com-
monly to a reduction of species diversity in communi-
ties and alteration of the structure of trophic webs.
They can manifest themselves right away or after many
years with the effect of the impact of introduced spe-
cies on indigenous community being very difficult to
distinguish from the effect of various anthropogenic
factors (Yurkov and Malikov, 2013).

The polychaete Ficopomatus enigmaticus (Fauvel,
1923) known earlier as Mercierella enigmatica Fauvel,
1923 is the Black Sea immigrant and cosmopolitan
reef-forming polychaete of the family Serpulidae Raf-

inesque, 1815, which leads a sessile life style and has
spread over different regions of the World Ocean. In
the opinion of a number of researchers, this poly-
chaete species has originated from India (Fauvel,
1933; Pollard and Hutchings, 1990; Fornos et al.,
1997 Hewitt et al., 2004). The dispersal pathways of
this species from the Mediterranean to the Black Sea
and further to the Caspian Sea are described by
Bogoroditskii (1963).

In the Black Sea, F. enigmaticus was first found in
1929 in the freshwater Lake Paleostom near Poti and
then in the Gelendzhik Bay (Annenkova, 1929, 1930,
1937). It was later detected at the Bulgarian coast in
Lake Varna, containing a combination of the fresh and
sea water, which enters via a man-made canal from
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Abstract

The aim of this study was to examine the organization of sensory systems in the heteronemertean Lineus ruber (Muller,
1774). Sensory systems of the head region (cerebral and frontal organs). body wall, proboscis and digestive tract of L. ruber
were studied using Golgi-Colonnier silver impregnation, glyoxylic acid-induced fluorescence method for catecholamines
(CAs) and immunochemical staining for serotonin (S-HT) and FMRFamide-related peptides (FaRPs). The study revealed a
large number of intra- and subepithelial sensory cells in all of these structures and body regions. Only some of the sensory
cells identified by silver impregnation were positive for CAs, 5-HT or FaRPs: the remaining cells appear to have different
neurotransmitter modality. CA-containing (CA-C) intra- and subepithelial sensory cells were the most common cell types
and were present in the epidermis and all the organs studied. All CA-C cells had a stiff cilium, which showed glyoxylic
acid-induced fluorescence in the blue—green range indicative of CAs. In addition to CA-C cells, the cerebral organs had
FaR P-immunoreactive sensory cells and argyrophilic cells containing an unidentified neurotransmitter and the frontal organs
contained the neurites of S-HT-immunoreactive, most likely efferent neurons. The presence of presumably mechanorecep-
tive CA-C cells in the frontal and cerebral organs indicates that these organs may perform not only a chemosensory, but also

mechanosensory function.

Keywords Nemerteans - Sensory cells - Sense organs - Nervous sysem - Silver impregnation - Immunochemistry

Introduction

Nemerteans are a relatively small and little-known group of
predatory unsegmented worms distinguished by a unique
eversible proboscis used primarily for capturing prey.
Molecular phylogenetic studies place nemerteans within
Lophotrochozoa, but their phylogenetic affinities to other
lophotrochozoan groups remain equivocal (Struck and Fisse
2008:; Podsiadlowski et al. 2009; Kocot et al. 2017; Luoet al.
2018; Laumer et al. 2019; Marlétaz et al. 2019). The nervous
and sensory systems show different levels of internalization
and complexity in different nemertean groups and figure
prominently in nemertean taxonomy (Gibson 1972; Cherny-
shev 2011: Beckers and von Doshren 20 15). Many structural
and functional aspects of these systems, however, are still
poorly known, as the bulk of the literature on nemerteans are

4 A.A.Petrov
anatoly.petrov @zin.ru

! Laboratory of Evolutionary Morphology,
Zoological Institue RAS, Universitetskays emb. 1,
199034 Saint Petersburg, Russia

histological and electron-microscopical studies that provide
information only on the general architecture of the nervous
system and sense organs (see reviews in Bullock and Hor-
ridge 1965; Beckers and von Dohren 2015).

The nemerteans possess a variety of sense organs located
mostly in the head region. In many species. there are two
to many pairs of pigmented ocelli, some nemerteans have
lateral organs of unknown function and species of the inter-
stitial genus Ototyphlonemertes Diesing, 1863 possess
statocysts (Gibson 1972; Chernyshev 2011; Beckers and
von Dohren 2015). Two of the major sense organs com-
monly present in nemerteans are frontal and cerebral organs.
Nemerteans are able to track and catch prey efficiently by
following olfactory cues or sensing disturbances in the water
(Reisinger 1926; Amerongen and Chia 1982; Chernyshev
2000: Kruse and Buhs 2000; Wang and Sun 2006) and both
frontal and cerebral organs appear to be involved in this pro-
cess, although their exact mode of functioning is still not
fully understood.

Frontal organs have been described as small epithelial
pits in the anterior part of the head region above the rhyn-
chostome, the number of which can vary from one to three

€) Springer
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Common and Distinctive Features in the Organization
of Catecholamine-Containing Systems in Gastropods
and Nemerteans: Evolutionary Aspects
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Abstract—This study provides new data on the distribution of catecholamine-containing regulatory cells and
their innervation of different body parts and organs in gastropods and nemerteans. General and specific prin-
ciples of the morphogenesis of catecholaminergic neuroendocrine systems are discussed. The data support
the universality of some principles of their structure and functioning. The results suggest that catecholamin-
ergic systems may participate in mechanosensory functions, locomotion and other motor actions; in the reg-
ulation of the alimentary system; in functioning of the endocrine glands associated with sexual functions; in
the fulfilment of central integrative functions; and in the implementation of different types of defensive

behavior.
DOL 10.1134/51062359019010126

INTRODUCTION

The neurons producing biogenic amines (catechol-
amines (CAs) and scrotonin) are important compo-
nents of the peripheral and central nervous systems of
all the invertebrates and vertebrates studied to date.
Monoaminergic ncurons are onc of the first to appear
in the evolution and ontogeny of animals and play an
important role in their morphogencesis (Sakharov,
1974; Hay-Schmidt, 1990; Joffe and Kotikova, 1991;
Croll et al., 1997; Voronezhskaya et al., 1999; Dickin-
son ctal., 2000; Welsh and Willams, 2004; Croll,
2006; Barattc and Bonnaud, 2009). The most com-
mon catecholamine in invertchrates is dopamine. It
has been shown that, in vertebrates, the dopaminergic
and scrotonergic systems regulate neuroendocrine,
reproductive, digestive, and bchavioral functions
(Ovsyannikov, 2005; Pushchina, 2009). There is cvi-
dence that these systems play a similar role in repre-
sentatives of invertebrates (Solon and Koopowitz,
1981; Schlawny ct al., 1991; Smith ctal., 1998; Croll
ctal., 1999; Faccioni-Heuser et al., 2004; Wyeth and
Croll, 2011). The paracrine action of these substances,
which is important for the regulation of behavior in
animals of different kvels of zation, was noted
(Ovsyannikov, 2005; Dyakonova, 2012). Interestingly,
CAs and scrotonin (5- HT) appear to act as antagonists
in the formation of the main forms of behavior 1n ani-
malks (defensive behavior and feeding, which is associ-
ated with scarch reactions). High concentrations of
5-HT lead to dominance of feeding behavior over
defensive behavior in representatives of animals of var-

ious organizational levels (Diakonova, 2012). To
understand further the functional role and develop-
ment of monoaminergic systems in the phylo- and
ontogeny of animals, data on invertcbrates, which in
this respect remain insufficiently studied, arc ncces-
sary. This concerns most of all the catecholaminergic
{CAc) systems, the identification of which is associ-
ated with a number of methodical difficultics.

The aim of the present study is to analyze and gen-
cralize our own experimental data on the special fea-
tures and general patterns of the formation and devel-
opment of CAe regulatory systems in the phylogeny of
some representatives of gastropods and nemerteans
with different organizational levels, habitats, life
modes, and systematic positions. Particular attention
is paid to CAc cells of the peripheral nervous system,
where the sensory and effector elements of the nervous
system are concentrated. A study on localization and
special features of the distribution of processes that
contain CA cclls in various parts of the body and
organs with a known function can contribute to the
understanding of the role of CAs in the life activity of
the animals studicd.

MATERIALS AND METHODS

As the study objects, we chose adult and, in certain
cases, juvenile specimens of gastropods from the sub-
class of marine Opisthobranchia from the order Dor-
idida: Cadlina laevis (L., 1758), family Chromodornidi-
dac and from the order Nudibranchia, Nudibranchus
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Musculoskeletal and nervous systems of the attachment
organ in three species of Diplectanum (Monogenea:
Dactylogyroidea)
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Abstract: The taxonomy of Diplectanum Diesing, 1858, a genus of monopisthocotylean monogeneans, remains wmsettled and neads
to be revised based on new morphological criteria. Recent studies in monopisthocotyleans have shown that the mmscle amrangement
in the posterior attachment organ (haptor) differs between congeneric spacies and can be used as an additional criterion in genus-level
taxonony. To explore the possibility of using the haptoral musculatare and nervous system in the taxonomy of Diplectanim, we con-
ducted a detziled confocal-microscopy study of three species of Diplectamum (D. aculeatom Parona et Perugia, 1889, D. sciaenae van
Beneden et Hesse, 1863 and D. similis Bychowsky, 1957) with phalloidin staining for nmscle and indirect imnmmostaining for SHT and
FMRFanude. A further goal was to clanfy the functional mechanics of the haptor and the role of its essential components (squamodiscs
and anchors) in attachment to the host. The system of connecting bars and gaffing anchors was found to have a complex musculatre
consisting of 23 nmscles in D. aculeatum and D. sciaenae, and 21 nmscles in D. similis. The squamodiscs were shown to be operated by
several groups of mmscles attached primarily to the area termed the squamodisc fulcrum. Most of the haptoral musculature is identical
in D. aculearum and D. sciaenae and these species differ only in the presence of a muscle sheath around the tissue strand between the
squamodiscs in D. sciaenae and in the different patterns of superficial squamodisc muscles. Diplectanum similis shows more signifi-
cant differences from the other two species: besides lacking two of the haptoral nmscles, it also differs in the shapes and arrangemsnt
of several other muscles. The nervous system of all three species conforms to the general pattern typical for the Dactylogyroidea and

SO

shows little variation between species.

Keywords: Monopisthocotylea, mmsculature, haptor, phalloidin, SHT, FMRFamide, squamodisc, anchor

Diplectanum Diesing, 1858 15 a genus of monopisthoe-
otylean monogeneans compnsmg zbout 70 nominal spe-
cies (Gibson and Bray 2010), only 14 of which. including
the type species D. aequans (Wagener, 1857). constitute
a strongly supported monoplrvleuc group. The genenc
placement of the remaining species needs further clar-
fication, which may warrant reassessment of the known
morphological characters or identification of new morpho-
logzical eritena (Domingues and Boeger 2008, Justine and
Henry 2010).

The systematics of Diplectamdae relies mostly on char-
acters of the postenior attachment organ (haptor) and distal
regions of the reproductive system. Recent studies of the
haptoral musculature in two monopisthocotylean genera,
Ligophorus Euzet et Sunano, 1977 and Dactylogyrus Dres-
mg, 1850 (see Petrov et al. 2015, 2016). have shown that
the arrangement of the haptoral mmscles differs between
congenenc species and can be used as an addihonal en-

terion in genus-level taxonomy. The study of the haptoral
musculature may also reinforce our knowledge of the mor-
phology of haptoral sclentes, because a sigmficant num-
ber of landmarks on sclentes serve as attachment pomts
for muscles and some of the taxonomically-relevant land-
marks can be overlooked or misinterpreted without proper
understanding of the associated mmsculature.

The posterior attachment organ of Diplectamum con-
sists of two major components: a pair of attachment discs
(squamodiscs) and a set of anchors and connecting bars
compnamg the gaffing apparatus of the haptor. The availa-
ble knowledze of the haptoral musculature in Diplectanum
spp. 15 currently limited to the information on some major
anchoral muscles m D. aequans, D. aculeatum Parona et
Perugia, 1889 and D. sciaenae van Beneden et Hesse, 1863
(Paling 1966, Oliver 1987) and the general morphology
(Paling 1966) and ultrastructure (Shaw 1981) of squamo-
disc muscles m D aequans. The pupose of the present
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Biogenic amines as neurotransmitters have
attracted interest since the first half of the 20th cen-
tury. They include serotonin (5-HT) and catechola-
mines (CAs): adrenaline, noradrenaline, and dopam-
ine. Neurons that synthesize biogenic amines
(monoamines) constitute an important part of the
peripheral and central nervous systems in all animals
studied to date | 1-5]. Monoaminergic neurons appear
early in evolution and ontogenesis of animals. They
have been described for larvae and adult representa-
tives of annelids, mollusks, phoronids, turbellarians,
rotifers, ascidians, and echinoderms [1—23]. The most
common CA in invertebrates is dopamine. The
dopaminergic and serotonergic (5-HTe) systems in
vertebrates have been shown to regulate neuroendo-
crine, reproductive, digestive, and behavioral func-
tions [3, 4]. They might play a similar role in most
invertebrates [1—3, 6]. However, for further under-
standing of the functional role and formation of
monoaminergic systems in the course of evolution,
there is a need for information on nemerteans, ani-
mals that have been poorly studied in this respect.
They are classified as an independent phylum of rela-
tively simply organized worm-like predatory inverte-
brates of the Lophotrochozoa group [7]. The nem-
ertean nervous system is poorly studied. Data on
monoaminergic (above all, catecholaminergic (CAe))
systems of these animals are insufficient and do not
give an idea of their general organization and func-
tional role, especially in adult nemerteans [6, 8—12].

The present study is the first comparative study of
the architectonics of the peripheral and central parts
of the CAe regulatory system and its spatial relation-
ships with the 5-HTe system in representatives of dif-
ferent classes and orders of nemerteans. The objects of
the study were nemerteans from the White Sea: Ceph-
alothrix linearis (order Palaconemertini) and Poseidon
(=Lineus) ruber (order Heteronemertini) from the
class Anopla and Tefrastemma cf. candidum (order
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Hoplonemertini) from the class Enopla. CAe and
5-HTe elements were detected by glvoxylic acid—
induced fluorescence (the GIF method) [13]. For the
first time, the study was conducted using intact nem-
erteans, which made it possible to reveal spatial rela-
tionships and features of organization of their
monoaminergic systems. To analyze samples, we used
fluorescent, multiphoton, and laser scanning micros-
copy. In the study, we used Leica DM4000B and Leica
DM 6000 fluorescent microscopes and Leica SPS
(Center for Collective Use “Taxon” of Zoological Insti-
tute, Russian Academy of Sciences and Resource
research center “Chromas™ of St. Petersburg State
University) and Leica TCS SPE (Educational Resource
Center of Microscopy and Microanalysis, St. Peters-
burg State University) confocal laser microscopes.

In all three species of nemerteans investigated, the
organizations of the CAe (blue—green fluorescence)
and 5-HTe (amber yellow fluorescence) systems have
been found to be quite similar. Elements of both sys-
tems have been observed in the central and peripheral
nervous systems of the animals. The brain has been
found to have mainly CAe neurons. They are located
symmetrically in both paired dorsal and ventral gan-
glia. Their processes are present in commissures and
connectives of the brain, some of them extend to the
periphery as parts of nerves of the cephalic lobe, diges-
tive tract, and proboscis apparatus (Fig. la). The
arrangement of CAe neurons in ganglia of individuals
of one species of nemerteans is mostly the same. How-
ever, representatives of different species have different
arrangements of CAe neurons, which, probably,
reflects the characteristics of the organization of the
nervous systems of nemerteans of different taxonomic
groups. The observed arrangement of the CAe neurons
also may be a characteristic feature of the nemertean
species studied. For instance, only in 7. cf. candidum
is it possible to isolate a pair of symmetrical “apical”
neurons that are quite large for nemerteans (with a
diameter of 15—20 um, depending on the body size of
an animal) and always bright. These neurons are
located apically in the frontal part of the brain and
have an oval shape. Their bodies are arranged perpen-
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