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Limpets, belonging to Mollusca, Gastropoda, are abundant in the intertidal rocky zones
globally, which are important in marine ecology. Due to the large number of limpets and the
diversity of its shell morphology, it is hard to accurately identify limpets.

We aim to accurately identify limpets species by morphological and molecular biological
methods, and secondly to clarify the relationships between species by phylogenetic methods.

In our research, we conducted morphological investigations on almost 180 limpets samples
taken from 7 sites of Shenzhen Bay and adjacent Shenzhen’s eastern area and recorded the
features of all limpets, including the basic parameters of limpets (length, width, height, shape
and appearance of shell).DNA barcoding technology is widely used in species identification.
Among them, cytochrome ¢ oxidase I (COI) and 16S ribosomal RNA (16S rRNA) genes are
widely used because they were proved to have “Barcoding Gap”. So as to improve the
accuracy and credibility of our results, we used two barcode genes COIl and 16S rRNA to make
our identification of limpets more reliable.

Finally, we constructed the phylogenetic tree using the Maximum Likelihood (ML) and
Maximum parsimony (MP) methods to deeper understand the phylogenetic relationships of
limpet species.

The results obtained through morphological and molecular biological methods vary. Due to
the small differences between species in the same genus, we were only able to distinguish 3
families (Siphonariidae, Lottiidae, Nacellidae) and 5 genus (Siphonaria, Nipponacmea,
Cellana, Lottia, Patelloida), but we were able to accurately distinguish a total of 10 species of
limpets by DNA barcoding. At the same time, the use of two barcoding genes combined with
morphological analysis resulted in more precise and reliable species identification.

We also constructed phylogenetic trees (Fig.1) using the ML, MP methods and clearly
recognized the phylogenetic relationships among the various species. A large number of
different limpets species are widely distributed in the intertidal zones of Shenzhen and its
adjacent cities. And Cellana and Nipponacmea are the dominant species in these regions.
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Fig. 1A. Phylogenetic tree by COI
1B. Phylogenetic tree by 16S rRNA
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3naku (Poaceae) — pacnpocTpaHEHHBIC IO BCEMY MHUPY PACTCHHsS, OTIMYAIOIIUECS
BBICOKOM CTEMEHbIO CXOJCTBA BHEIIHErO BUJA Y PAa3HBIX BUIOB, HAIIPUMED, Y HUX YHUKaJIbHbIC
IIPOCTO OpPraHMU30BAHHBIE IIBETKU. Bce BBIIENIEPEUNCIEHHOE JENIaeT 3JaKu CIOKHBIMM JJIs
uneHtudukanuu. MiMenno mostomy ¢uiopa 3makoB B HOro-Bocrounoit Asum 110 cux mop
HEJ0CTaTOYHO M3Yy4YEHa.

Lenbto qanHOrO HccaenoBaHus ObLIO BBIABUTH (UIOPY 371aKOBBIX B paiioHe JlyHran ropoja
[I»apux3HE. B KauecTBe MpoOHOI mtomanku ObuT BeIOpaH Kammyc yHuBepcutera MI'Y -ITTTN
B llIBHpwKOHE, Te Mbl NPOBOAUIM HCCIEAOBATEIbCKUE MapuIpyThl. MBI uccienoBaiu
TeppuTOpuUIO 4 pasa: JBa pa3a ¢ Hauyana UioHA no koHen uronst 2023 rona, emie OguH pa3 B
cenTsope 2023 roma u onuH pa3 B ssHBape 2024 roga. Tpwxkabl (8 urons 2023 roga, 8 wromns
2023 roma u 11 sauBaps 2024 rona) Mel oTorpadupoBaii BCE BCTPEUECHHBIE BHJIbI 3J1aKOB.
Takxe Mbl uaeHTHQHUIMPOBaIK 22 repOapHbIX o0pa3ia 371aKoB, COOpaHHBIX Ha TEPPUTOPUU
KaMITyca M B €ro OJmKaimmx oKpecTHOCTSIX oceHbro 2021 u 2022 romos. [[nst uneHTHGUKATNN
mbl ucrionb3oBaiu "Flora of China™ (. 22) [1] u "Flora of Shenzhen” (1. 4) [2].

Bcero mbr oOHapyxwim 18 BumoB u3 cemelictBa Poaceae. Bce 3Tu BHIBI IIHPOKO
pacrnpocTpaHeHbl B TPOINUKAX U CYOTPONHMKAX, HEKOTOPBIE SBIAIOTCS COpHSIKaMU. 12 BUAOB
ObUIM TOYHO 3aperucTpupoBaHbl ais pariona Jlynran (cormacuo Flora Of Shenzhen), nsats
BUJIOB HE OBLIM 3aperucTpupoBaHbl nans JlyHrana, HO, Kak yTBEpXKAAeTcCs, LIUPOKO
pacnpoctpanersl B IIsupwiksne. M oguu Bua, Bothriochloa bladhii, ve Obur Hailinen B
JlynraHe u He ObII MpHU3HAH IIUPOKO pacmpocTpaHeHHbIM B IlIsHbwisHe. [TosToMy MBI
MIPEJICTaBIISIEM €r0 KaK (IIOPUCTUYECKYIO HAXOJIKY.

Hame uccnenoBanue emnie pas MOKa3blBacT, YTO €CIM MBI CIENAIM HOBYKO HaxXOJKy Ha
TakOW MAaJICHbKOM TEPPUTOPUHU, TO HTO CBUAECTEIBCTBYET O TOM, 4YTO paiioH JlyHran B
[I»HpukdHE BCce e€Ile HEeIOCTaTOYHO M3y4YeH, U HeoOXOoAuMbl Oojiee TIIATENIbHbIE
UCCJIEIOBAHMUS.

Asmop evipasxcaem 6razodapHocms ceoemy HayuyHomy pykogooumento FO.O. Konwvinogy-
I'yevkogy. Hccnedosanue npogoounocy npu guuancuposeanuu no Ilpoepamme cmabunvhot
noooepaicku yHugepcumemos 2. LlIsnvusicons (epanm 210101006).
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JIaHHBIX 0 MUTOXOHAPHUAIBHBIX T€HOMaX KOIEIO WM JUIMHHBIX ydacTkax saepHon JJTHK
oTHOcuTeNnbHO Mano. Jliia menkux nsBiedenne JJHK moxer oka3aTbecs c10KHOM 3a1a4eil.
OnHako ¢ pa3BUTHEM HOBBIX TEXHOJIOTHH BO3MOXKHO u3Biekarh JJHK u3 00pa3iioB MeHbIIIET0O
pasmepa. [1] Hamieit nienpro 0110 M3BiI€Yb MosHy0 reHomuyio JJHK Mecomerinx notabilis
(Humes &.Cressey, 1961) ¢ monyoctposa [lanenr B [I3HbwKIHE U MOTYUUTh MOJIHBINA 18S 1
MUTOXOHJIpHANIbHBIN reHoM. [Ipu yTeHnn s1epHOro reHa Mbl UCIIOJIb30BaJIM CEKBEHUPOBAHUE
o CaHrepy JUIsl MOJTydeHHS OTACIbHBIX (parMeHToB. [2] JIJ1s MOJHOTr0 MUTOXOHIPHATIHLHOTO
T€HOMa MbI UCIIOJIb30BATIN BBICOKOIPOU3BOAUTENbHOE cekBeHupoBanue. [Ipu ananuze
00pas3ioB Mbl ucnoiab3oBaii MUSCULE [3] anst BeipaBHUBaHMS OCIICA0BATEIBHOCTEH U
MrBayes 3.2 [4] m1st GpuitoreHeTHYSCKUX PEKOHCTPYKITHIA.

[TokazaHa KOHCTIEIIMPUIHOCTH MocieaoBarenbHocTed 28S u H3 is camiioB u camok M.
notabilis moaTBep Xk 1aeT MPaBUIBLHOCTD MIEPBOHAYAIBLHON HACHTH(DUKAIIMK B 000X CIIydasX.
OHaKo MOCKOIBKY UX 0COOU CIUIIKOM Maibl, SKcTpakius JJHK oTaenbHbIX )KUBOTHBIX Ta€T
HU3KHE KOHLIEHTPALIUU, TO3TOMY Mbl MouduurpoBanu metof skcrpakuuu JJHK, uto
MO3BOJIJIO MOJYYUTh JOCTAaTOYHbIE KojinuecTBa reHoMHon JIHK mis nanpHenmmx
uccienoBanuii. Mel cobpanu 18S moiHo# IIMHBI U3 HMIECTH OTJEIbHBIX IPOYTCHHI C
JIOCTaTOYHBIM ITepeKpbITHEM. Hama pekoHCTpyKIHs (PUIIOTSHUH XOPOIIO pa3pelieHa u
HOATBEPKAACT OKumaeMoe (uitoreHeTnueckoe nosoxenue M. notabilis. B Hacrosiiee Bpems
MbI CEKBEHHPYEM IMOJTHBII MUTOXOHIpUaNbHBIH reHoM M. notabilis u B nansHeiinem
TUTAHUPYEM MTOCTPOUTH OOHOBJICHHYIO PEKOHCTPYKIUIO (DUIIOTEHHH HAa OCHOBE HAIIUX JIAHHBIX
U JIOCTYITHBIX MOJHBIX TEHOMOB Korierno/. [lomyueHHbIe pe3yabTaThl MOKa3bIBAIOT YTO 00pa3IIbl
M. notabilis , o6HapyxeHHbIe B [lanieHre,peKOHCTPYHPOBAHBI KaK MOHO(DHICTUIECKHUE C
JIPYTUMU OMyOJTMKOBAHHBIMU TOCIIEIOBATEILHOCTIMU posia Mecomerinx. Kpome Toro mol
ycnemHo nonyymin renomuyto JIHK nocrarouHoro kauectsa u KoaudecTBa AJis
CEKBEHUPOBAHUSI MUTOTEHOMA U 0XKHJIaeM B OJMkKaliee Bpems 3aBepIIuTh COOPKY T€HOMA U
€ro aHHOTalHIO.
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