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Fig. 1

An experimental specimen

1.2.2  FHAE RSB
FH FASTP KA 2B 546 7 41 Fp A4 i 4 471,

ALFEK LR T 100 bp, N M 3, 3 fis 36 i e A1K LA JL

F1 BEERBOIHELLRAAEREFT GenBank BFES

f J B B 3L (Phred score=20) 7 Ho /T 60%I1) 7471 .
A S B 51 LSS T 3% 3 82 (Genbank No. IN627206)
MR RLRIE R VR 2%, ] MetaSPAdes # A 4ii A
XUt AT SR A 1% . (A Geneious R11.0 K
B IE AL S5 8, A Hrmdi gl i oL, i MITOS
Webserver 7EZETF G ERLRARILF A, Bl (RNA
TR fd ] CondonW BAF 4 M L 11 FH s
BL; i H OGDRAW fELLF- & 4 il Sk R 45 py P U

M GenBank 1 IEHUE 4N 9 NPyl i Lk i 4
FHEATFH(F 1), HMEGA X172 751 X,
i GTR(general time reversible model),
ARREE N 1 000 K, LUHE R H Neogastropo-
da, 2Bl Turridae A9 Lophinotoma cerithiformis 1E
AN, BT 13 AR P T G S R R R AL SR
7 (maximum likeli-hood, ML) & % & B R 112,

Tab.1 GenBank accession numbers of the mitochondrial genome sequences of some Gastropoda species

B GenBank % 35
Pleurobranchidae Berthellina ilisima DQY91929
Chromodoridae Chromodoris magnifica DQ991931
Acteonidae Pupa strigosa AB028237
Ellobiidae Myosotella myosotis AY345053
Onchidiidae Onchidlla celtica AY345048
Succineidae Succinea putris IN627206
Succineidae Oxyloma wujiaquensis MT670402
Succineidae Omalonyx unguis MT449229
Turridae Lophiotoma cerithiformis DQ284754

2 &R

21 ABFALH

SCIGREARZ Tllumina Hiseq 2 500 ¢ dL3k75
25 406 852 ZRIFURIF A, BdE AR 23 358 662 457
G, %k FCAEAT DF4E KA WE I35 B FIR — R S0 o 2 b 4
4> [H 4H (GenBank No. OL681899), K J& 14 219 bp,
S — A RUEE DNA 43 F-( 2), 3L 37 3
RIZH AR, 4 13 8 B gt 5 H (protein coding
genes, PCGs), 22 I~ tRNA %A, 2 4~ rRNA JEFF 1A
PEIIX . BEIRBRFUB R AR R R 2 SE 4] AL T
G. CHRFEM IR 33.79% . 42.64%. 12.75%.
10.82%, SBEIAIRRLE A 3 FlUSNCEE IR | IR IRAR
LIRH Omalonyx unguis L, HIEAH BN AT J#
T 1 8 B BB R (R 2 S 1 K 14 092 bp, AT
TN 77.1%. GC & 22.9%; HRKBERGIBL K

A4 JE 4K 14 086 bp, AT &4 75.6% . GC &
N 24.3%; Omalonyx unguis 280K I R 4 K
13 984 bp, AT 124 77.5% . GC Fim M 22.5%)(F 2).

A 5 355 1 SR A 1 1) 2k PR HE B L 5 ()R 1 0
IBEFIE | TG IRIRGAE N Omalonyx unguis F£1E 2%
So JEMBEIE . HRIERGIRH Omalonyx unguis
f) tRNA-Tyr 1 tRNA-Trp F:RA{; T tRNA-Ser2 #i
tRNA-Serl Z [0], 1WA 8B FUE AR HIFP ) 3R A4S 2
HF COX2 Fl tRNA-Gly Z [a]

2.2 K BEELA R

WA SR B FIE R SR SR (R S R AL 91 e 21
AbFEN BB, e K B0 T tRNA-Leu2 5 ATPS Z 1], K
J¥ 141 bp; f77E 12 Wb ES, KM T NADS 5
NADI ZJa], K J¥ 16 bp, FEHELAIHA 24 MFEN T
IEAE, 13 AP T FusE (3% 3).
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Fig. 2 Circular map of the mitochondrial genome of the succineid species from Zhaosu
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Tab.2 Nucleotide composition and skewness of the complete mitogenome of four species of Succineidae

BEHURRHER P 2REEA)FY] AT SEEE  (RNA FEF RNA BRI H SRS HE 1 G gmig A

K /bp 14219 10 415 1373 1759 3279 10 498
. AT? 76.43 75.13 77.64 78.59 76.54 74.86

A B A o

I — GC% 23.57 24.97 22.36 21.41 23.45 25.14
" AT 1R —0.12 —0.21 —0.06 —0.03 —0.01 —0.05

GC fw#% 0.08 0.08 0.12 0.09 0.11 0.03

K /bp 14 092 10 830 1 406 1775 3307 10 593
g AT% 77.00 78.04 78.74 76.58 77.06 76.94
; GC% 23.00 21.96 21.26 23.42 22.94 23.06

BRI

AT W% —0.11 —0.21 —0.04 —0.04 —0.11 —0.19
GC e 0.06 0.04 0.15 0.05 0.03 0.08

K /bp 14 086 10 713 1 554 1819 3242 10 526

0,

i AT% 75.64 75.41 75.96 76.75 73.97 75.90
s GC% 24.36 24.59 24.04 26.25 26.03 24.10
- AT fW#s —0.11 —0.19 0.03 0.01 —0.07 —0.17

GC T 0.04 0.04 0.05 0.13 0.04 0.06
K& bp 13 984 10 786 1414 1784 3332 10 652
AT% 77.45 76.7 78.6 80.3 76.6 77.6

Omalonyx 0, 22.55 23.3 21.4 19.7 23.4 22.4
unguis ”

AT m %% —0.14 0.04 —0.04 —0.08 0.09 —0.20
GC W% 0.06 0.05 0.01 0.05 —0.004 0.08

T AT W% = (A-T) /(A + T); GC W =(G-C) /(G + C)

Marine Sciences / Vol. 46, No. 10/ 2022 161



HEIRkE REPOATS

x3 MBIRABRAMF LR RE FBHEAM

Tab.3 Mitogenome organization of the succineid species from Zhaosu

HA (DAL K /bp 7 18] EIREN T KRS REMT ERREER/bp
CoxlI 33-1 560 1528 + TTG TAA 0
tRNA-Val 1561-1631 71 + TAC 67
165 rRNA 1 699-2 679 981 + -5
tRNA-Pro 2 675-2 738 64 + TGG 2
tRNA-Leu 2 741-2 806 66 + TAG 9
tRNA-Ala 2 816-2 885 70 + TGC 5
NADG6 2 891-3 343 493 + ATT TAG 10
NADS 3354-5015 1 662 + ATT TAA —-16
NADI 5 000-5 899 900 + TTA TAA 2
NAD4L 5902-6 178 2717 + ATA TAA 0
CYTB 6 179-7 276 1098 + ATG TAA 0
tRNA-Phe 7 277-7 345 69 + GAA 4
tRNA-Asp 7 350-7 410 60 + GTC 0
tRNA-Cys 7411-7 476 66 + GCA 8
cox2 7 485-8 133 649 + ATG TAA 0
tRNA-Tyr 8 134-8 199 66 + GTA =7
tRNA-Trp 8 193-8 265 73 + TCA 3
tRNA-Gly 8 269-8 334 66 + TCC -13
tRNA-His 8322-8 385 64 + GTG 19
tRNA-Gln 8 405-8 466 62 — TTG -9
tRNA-Leu?2 8 458-8 522 65 — TAA 13
ATPS 8 536-8 658 123 — ATG TAA 4
tRNA-Asn 8 663-8 728 66 - TCG 19
ATP6 8 748-9 404 657 — ATG TAA 20
tRNA-Arg 9 425-9 488 64 - TCG 5
tRNA-Glu 9 494-9 559 66 — TTC 0
12SrRNA 9 560-10 339 780 - 4
tRNA-Met 10 344-10 413 70 — CAT 2
NAD3 10 416-10 775 360 — ATA TAA 12
tRNA-Ser2 10 788-10 850 63 — TGA 18
tRNA-Serl 10 869-10 928 60 + GCT 14
NAD4 10 943-12 254 1312 + ATG TAA -4
tRNA-Thr 12 251-12 323 73 — TGT 2
COoX3 12 326-13 105 780 - ATA T(AA) 54
tRNA-Ile 13 160-13 230 71 + GAT 18
NAD?2 13 249-14 175 927 + ATT TAA 15
tRNA-Lys 14 191-32 61 + TTT 0
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132bp £ 1 635bp Z[a], &4 10415bp, Hf AT %
N 75.13%, AT A (E A-0.21, GC {E A E R 0.08;
JEMBEFAMR 13 A5 BSR4 K 10 830 bp, AT
N 78.04%, AT fiF(E H—0.21, GC I (H 4 0.04;
HRBERGIR 13 M EH g AR 4K 10 678 bp,
AT iR 75.64%, AT fiFE H-0.11, GC (AN
0.04; =FHEARMMILEKEMAT FTEEF ALK,
HRREERGIR AT RES RN

WA I3 BE MR A AD 13 AN T g A 3 X B
T NADI Fl COX1 4 5Lk TAA | TTG 1E Wi 1f % 1
T, A 1A A S AR 4R S ATN; BR T

6_

AR ) SC ok R 2

0 Ala Arg Asn Asp Cys GIn Gly His Ile Leu Lys Met Phe Pro Ser Thr

NADG6 Fl COX3 43 %Ik TAG . T fE W& %+, H
A 11 AFEFMLEHHF R TAA, BIRBEHIZRAE
TR R b % 65 A IS LR CYTB Ml NADI Z 4k,
oy 11 AN FEE 5 5 88T B R R 5K B O 4R WA 1Y) A
B KB FHEROS —EHFE—EXR, £
B IAE NADG6 . NADI. NAD4L 1 COX3 I
MR BR ISR A A L it 3 741 NERS T, Hop
#F AGA(Arg). UUA(Leu). AGU(Ser)Z5mfdi R
BoaE(E 3). EMBTHIR IS 3 583 NS T,
FIRGIRIL G 3 571 DS+, Omalonyx unguis 3t
i 3 607 MRS T, —F I FHRECE R RS Tk
UUA (Leu) . UUU(Phe) . AUU(lle), 5MEFR3EFAIER
IR TR, i S as T HO AN & 2R T

Trp Tyr Val

3 IR IRBE IR A 2 1 i B ik DA ] S 1 il AR

Fig. 3 The relative synonymous codon usage of the PCGs for the succineid species from Zhaosu

2.4 tRNA. rRNA X B & 3% 4| X

W TR 3R AR R L AR SE R 4 rf 22 4~ (RNA
FEFEK A 1373 bp, FHEEHKEETE 60 bp ] 73 bp
ZIa], Hrp AT &R 77.64%, GC &&HN 22.36%.
tRNA FE[H 2 254, tRNA-Ser] Fll tRNA-Ser2 £:[H
B/ DHU B, tRNA-Serl FEHAE B () DHU & Ab A
— /NZEIRGERE, A I PR T R e ML) = R A5 R
KEFUG PR RIE AL (RNA-Serl 3[R Bt
DHU &M ARSI FE A 4 FhBgsiZ b, moR38
ER RN | G BE F MR AN R IR ARG IR Y (RNA-Ser]
H1 tRNA-Ser2 FEFHIHk/L DHU %, W Omalonyx

unguis { tRNA-Ser2 /0 DHU (& 4), 5Kk Z%¥05
A S A TE]

B T3 B F B 1R SR R L PR 4 v rRNA SR A
4 1761 bp, AT 14 78.59%. 16S rRNA(981 bp)
{51 T tRNA-Val Fl tRNA-Pro Z |8], 128 rRNA(780 bp)fi;
F tRNA-Glu Fl tRNA-Met Z [8], FEPRN & 5 FE 3 A4~
TR —3, MR BEHIMER IR Lok AL R 4 oA —
BKJEH 54 bp HEFIX, 7 F COX3 5 tRNA-Ile 2.
[B]; MR R s XK 50 bp i F NAD3 5
tRNA-Ser Z|H]; HZERGIR TG X KB 42 bp,
{57 F COXI Fl tRNA-Val Z 6], =FA4 AR,
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Fig. 4 Predicted secondary structures of tfRNA-Ser genes in the mitochondrial genome of four species of Succineidea
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Fig. 5 Maximum likelihood tree based on the protein-coding gene sequences of the mitochondrial genome
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Abstract: The complete mitochondrial genome of an unknown succineid species from Zhaosu, Xinjiang, was ob-
tained using high-throughput sequencing technology. The mitochondrial genome of this species was 14, 219 bp in
length with a high AT bias of 76.43%, containing 13 protein coding genes (PCGs), 22 tRNA genes, two rRNA genes
and one control region. Most PCGs used ATG as the start codon and TAA as the stop codon. Among the tRNA genes,
tRNA-Serl and tRNA-Ser2 lacked a DHU arm, and tRNA-Serl had a small stem-loop structure at the location of the
missing DHU arm. The control region was 58 bp in length and was located between COX3 and tRNA-Ile. The com-
plete mitogenome of Succinea putris, Oxyloma wujiaquensis, and Omalonyx unguis has been reported in the family
Succineidae. The gene arrangement and structures of these three species were basically the same but different from
the unknown species from Zhaosu. The tRNA-Tyr and tRNA-Trp genes of the species from Zhaosu were located
between COX2 and tRNA-Gly, while the two genes of the three species were located between tRNA-Ser2? and
tRNA-Serl. The phylogenetic tree revealed that four species of Succineidae were clustered in one clade, suggesting
a monophyletic group, whereas Succinea putris and Omalonyx unguis were more closely related than the other two
species. The results of this study support that the succineid species from Zhaosu is an undescribed species in China.

However, more molecular and morphological data are needed to determine whether this is a new genus and species.
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