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¥ #F} ( Portunidae ) FJ& T 17 ¥ 1]
( Arthropoda ). H'5¢4X ( Crustacea). +/EH (De-
capoda ), & —ZSEH HEELTEAAESMENELE
AN I A T A BRI 2 I I R A i 1
WEBM IR, RS 358 . 300 A, I
Hh e [ Vs SR O R T 60 BB ARSI TE AR
BRGWMEZEH Sy, R TEANTL M FT R F 2
PP, HERSGAMMEREZ T, ok
Wi, RFEIINALE S8, BRET Y dialt
TR, B WM E IR A B =R
T8 ( Portunus trituberculatus ) BRI EA ik AE
R R 3 M A B A T B B B (Seylla
serrata ) F5CIRBE AT LU i D84 98 i S A R el
B IEFIAT LN AE 'S o fEAE TR, R FEX YRy
WL S RGO R IE R, RS
s ( Callinectes sapidus ) 1E - AZHIFPEZIA
(R AP REIESE A S BeAh, W DX IR S Y
YIS, A S EEBAEME I Iz A R
WAL/ e

FES RO, R R AR
B H AR W g & B, (AR TR FENIE S
FEOEECRARRL, AFETE AR IE 2E 7 56 22 i o
AR 0 Xiphonectes unidens 5 Xiphonectes
hastatoides TEJE 35 F AL, B 5 1t BUSE A8 4
WU M2 T, SRR AEY M EE ., &
VRN A 5 Hh R B T 78 AR5 R RS 1
HAi, BB %E F LR coxl 5L 16S
rRNA JEFE R 53 FAsic ™, Blana st coxl $EH
30T, D\ 40 AR T BT 2 E 39 1> Portunus
segnis"™® . FIFH cox F1 16S rRNA J[K M 15 Fh%
R LR e S e 9 R TR L SR, 2
AR T A AR T BRI A PR S8 1 73 AR ic
IREAER, B TR RS LT LR T2
WA TS M ETAIIE Y K AR AL i B HE R
GREW, (BLUAFRIER BRI RGE LB R
TERINGEA AP AE 25 5, S8 T & A a] 4325
M E ™ BIINEET 16S rRNA I cox HE[R 4y
IR TR R G L T MR, PR ZHAEAE
BENTINSZERY S Wik, RTPERNER
RGEKE R EN T AR RE e

HATC A 23 Fhbe B8 58 B T Sk 4 3 R 41
W [ AR 1% ( Portunus pelagicus ) ™,
WUERIE ( Thalamita sima ) PV 48], WIHEERT

FURETRIZH I AR Ml G R 2 A ol PR X AR ALE
SR, A WTFE 2R T H— Wb el RO 2 Rl
SERI AR, Bz X T BRI A) L (A RE PR 20
FAEMRGIE LR, Ak, SRR TR RLASER
HE RS A R HALS e A EEAR L, (EET XS AR
TEERNAREE A B HEF AR T BN B =, HELL
AT PP LD A E R IEA U . AN Dl & R ]
T ( Scylla paramamosain ) B4 2L AR FE PR HE S 5
REBBY—2, (HHS5HR TR ALY FhE
0 5 PRI 22 53 i AR AR B FE AT ), TERGR
B RSEAUE, IAT SCER 2 R A T — W Fh ok A5k
DIHAFIE RS VERTE , I LA SRl A T Bh 1k
RO AWM, (HEE A R T E R A 2
5P FGE R AT SE PR AR A )R 5] A A o e 1Ay e
( Charybdis hellerii ) 12K JE K 41 A 52 BT #) 4
R TEM REREWUDA 1T YT, ZRT
FEAREA R, HAR 3 MOSCRRR IR, XMELAA TR
B TR ZREE Y R A R A 2 5 1
TR HE DN ALRAAE 5 R GE AL O 2R 7 T HAT 54
AL A AR R T Rt [
e, AHFFEIE XS 23 Fhb 1 2ok (A PR 4 1 45
PR T 0T, G e FH T b DRk 2 5 1) 1
Fric, I T 2R NS B SER R TR AT
M RGER T KRR SO, AR B PR
YOE P AT A AR IC, WO TSR TR A 25
W a] B A 2R R s Al s s B 71 JE A

I #R57%

1.1 EHEIREN

M GenBank A 3L8HEE ( http://www.ncbi.nlm.
nih.gov/Genbank/ ) #2112 1B FL 8 & 23
ke B LR AR SE I 27 51, H W Fh 24 FR K
GenBank #5555 L3R 1.
12 Stk EREARF T2

fili F§ MAFFT 7.505" %t 23 #fii 78 13 K
F B4t 3L A ( Protein-coding genes, PCGs) #£47
BASEP X, 33 PhyloSuite 1.2.3%27 23 B 448 Jik
PR 5] SCEERSFARXHE I (Relative synonymous co-
don usage, RSCU ). I/ KaKs_calculator 2.0 3
R SO (K) FEER SRR (K,), s
WO HE S AR AR S+, THE Tk
BT H Y Yang-Nielsen 35 ( YN) . b4k, fi#f
F DnaSP 6" Xt Hext 19 13 4~ PCGs Fil 2 4~ rRNA


http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ncbi.nlm.nih.gov/Genbank/

5 x

KRS RTEPERAERARE S RER T RIE T 3

ST 2250007,

SRR A g HE

G B R PRSFOLS
B, AR SE BRBIRANEL

AT L R AR A ST

{8 F§ MEGA X %42 - R}

23 DMYFPRLRAR LRI Y 13 > PCGs A7 5L A
LT PR B, SR A kimura 2-parameter 15 5 355 4%
P2 (8] BB AL BE B

R 1 RTERYMEREERARNERHE

Tab. 1 Basic characteristics of mitogenome of Portunidae

J& s GenBank {5 K J¥/bp AT 5 8/% AT ffi GC fhifar
Genera Species GenBank accession number Length AT content AT-skew GC-skew
?El%a%t%i%inicarpa NC_069015.1 15783 69.2 —-0.018 -0.227

r}igﬁfﬁ%,ymm NC_069014.1 15807 68.7 0.011 —0.269

1T R, %lej;i%tegm NC_069013.1 15773 66.7 —0.039 —0.188
fhatamia ;/;lf?jr%j?tga%anae NC_069012.1 15 809 69.9 0.004 0.272
%ﬁ?ﬁi?ﬁ%ma NC_039640.1 15 831 71.7 —-0.016 —-0.242

%Egﬁ?ﬁ%mnam NC_024438.1 15787 69.7 -0.013 —0.240

}gliirfidis annulata NC_069011.1 15747 67.8 -0.014 —0.269

%Jf;idis hellerii NC_060621.1 15913 70.2 —0.038 —0.252

15 gtleryﬂx;dls bimaculata NC_037695.1 15714 71.6 —-0.051 —0.194
Charybdis %Eiﬁdis natator NC_036132.1 15 664 70.4 —-0.034 -0.253
%ﬁf%dis feriata NC_024632.1 15 660 70.2 -0.028 -0.246

Ehfrﬁdivjaponim NC_013246.1 15738 69.2 —-0.024 —0.228

Z?sﬁ)%i%inus L?;jzz;tu cz%%us arkati NC_057302.1 15510 67.2 —-0.012 —0.311
i%?z%fipoms iiii%?b,%oms gracilimanus NC_040124.1 15990 69.7 —0.024 -0.258
iﬁ%ﬁ ﬁﬁiﬁ?z;ﬁmm NC_037173.1 15878 69.0 -0.034 -0.242
iﬁ%ﬁiﬁ%ﬂguinoknms NC_028225.1 16 024 65.6 —0.037 —0.250

;%,Tt,ﬁf? ;J’Eoi%jfé?;;ﬁflagicus NC_026209.1 16 157 68.7 —-0.019 -0.219
iﬁfj;%mbewumms NC_005037.1 16 026 70.2 —0.051 -0.241
ﬁ)’%ilii%mowm NC_012572.1 15825 73.0 —0.047 -0.247

+1%J Eg%ﬁ%vacea NC_012569.1 15723 69.4 —0.035 —0.267
Serll ﬁy,,ﬁggg‘u‘jmm NC_012567.1 15833 73.7 ~0.047 ~0.247
gﬁﬁﬁ%}m NC_012565.1 15775 72.6 —0.047 —-0.242

éﬁ%ﬁs E%‘inecm sapidus NC_006281.1 16 263 69.1 -0.011 -0.279

13 RHEXZESH
HEE B ( Lyreidus brevifrons ) AN,

bzl

i F§ MAFFT 7.5052% % A0 BE e 23 Fp 42 1 1 1Y
PCGs #EA7HXT, XS iR 1t Gblocks™! 2
AT SRR, I8 ] ModelFinde 2.2.0%% {5

o A T PR AR A . SR R R AR T ( Maxi-
mum likelihood, ML ) 101 -3 #E K75 ( Bayesian
inference, BI) Zr#rtR B Ry #ELIC R . ] 1Q-
TREE 2.2.05% ¥4 @ £ KBRS, GTR+R4+F A fix
AR AUEERL, R I BGR E 1000, AR5
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H EHE ( Bootstrap probability, BP ) PEAfL 24T
M TTEEVE S [WE, 8] MrBayes 3.2.75 f#1
WA, PERE GTRHIHGHF AL, J21T 4 550K
% 5 /R K 4% ( Markov chain monte carlo, MCMC )
2000000 ft, HIFEATAY 1000, 7w 25% LA
A, IFHE G B MR ( Posterior probability, PP)
VIVPAG 730 s i T
1.4 syiESEMfEit

i MEGA X" %of 23 it —5~18 11 535 Fif ] 5
PG5, #4134~ PCGs #HTRRELIR LbXF | HRlk, 3%
FARBHESI #0572, 1 H ModelFinde 2.2.0°%
R, I E 4 DRI S, R
J& (Seylla) W ALBSTE], #HEE % ( Scylla oliva-
cea) WIHALIIE], SEHEJE ( Callinecte) S13)H
( Charybdis ) Wi5rAERTE], DIKAEHER ( Calline-
cte) S TR (Portunus ) B4 L] B,

2 HRE5HM

2.1 ZRAEERFEARFE

23 b 1R - 1 2k A 3 DR 2 X A U4 BROIR &
¥y, gt 37 AHEH, B 13 4~ PCGs. 2 4~ rRNAs
F1 22 1~ tRNAs, ZebifRFE N H 2K A T 15510~
16263 bp Z [H], H i il 88 1 2 ki ik B R 4 i K,
BT IR S5 8% ( Lissocarcinus arkati ) 2R %L A

i/ (£1), it S HESI R0 R B,
A e g B DRI 3 BE RS, ARSI 380 356 Pl i
MG, RV FERM R LR R 77 e 2
B BERNESREE (F 1), R4 sy
Mrigs, Rk RS PR 41 35 S B AT fmds- 1
Hop AR R AT &S (73.7%),
MELER TN AT &I (65.6%), #E—3
BT PRI ETE S ( AT-skew 1 GC-skew ) TEAG
BRI R i, S5R BN, BRI b iR
JE IR/ DR AR RS, Rl AT IR 538 17
B, KU ORI G O & T A B i PRl Y
GC fmfa i fifi, B C It 5 s+ G ik,
22 EARFBEERSH

X AR 18 B 2 hr R 32 R 41 1) RSCU 437 8 7
(K 2), FraaEmm 2 fhok bR S+
gt , EAREHESIYING 64 DL 1o, dhik
FE 28 AN A % ST (RSCU>1.00 ), X 2
o I A E S SR A i A B
U Bl 3%, Hop 157 UL R, 134
PLABRIEEE R, dF— 50 &3, LA AL
U B L A 56 = B 1) 5 5 T AXUAE A 3 A ST
M. CUA[ZE% (Leul ), RSCU=0.91], CCA
[ A% WM (Gln), RSCU=0.97] Il AGU[ 2%
(Serl), RSCU=0.6] A ik £ &4 2 i+ [ {H .

S2 1 M w

P Ll v 0 cy O

L2 KD G ARNSIE
HF
1 BFERMMEREERBAHETIRF
Fig. 1

~
T

I SR AR XTI L
RSCU

Mitochondrial gene arrangement in Portunidae

Gln His Asn Pro Thr Leul Glu Met Arg Tyr Asp Lys Ala 1Ile Serl Ser2 Leu2 Cys Trp Val Gly Phe

CAG CAC AAC CCC ACC CUC GAG AUG CGC UAC GAC AAG GCC AUC AGC UCC UUG UGC UGG GUC GGC uuc

CCA ACA CUA CGA
CCG ACG CUG CGG

GCA AGA UCA
GCG AGG UCG

GUA GGA
GUA GGA

IR

Amino acids

B2 ®RTEMYMENEERAZEF RSCU 2HIER

Fig. 2 RSCU distribution of mitochondrial genome codon in Portunidae
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RTENLNARER AR S RAER T RIE T 5

Sy WA 2 1 AR B R A AN R AR 4 ) ) R~
B, 4381 T PCGs bR, 450 ER 13 4~ PCGs
1 Ka/Ks (HI/NF 1, FEIPTA PCGs #8325 4lifb
VPR, (HORRIEHE L AR (& 3), 134
PCGs ML R NIF 48 BIPURKIR A cox3 < cytb <

0.2000
R
S 018007
¥ 0.1600F
&
301400}
#o
X 01200
E—fé 0.1000 -
700800
&
g 00600
X 0.0400 -
i
uL 0.020 0 ) e 6 0.0075 0.0087 00105 0.014 6

0.0259 0.0270

coxl < cox2 < atp6 < nadl < nad5 < nad3 < nad4lL <
nad4 < nad2 < nad6 < atp8. TER TR, Ka/Ks
TEIRARAIA cox3 FEPH (0.006 6), FKHIHIKZE
SEFAEALRERE IR T, AIXORST; atps 25 (0.1675)
1) Ka/Ks {i iR, HARSZHS NIRRT

0.167 5

0.066 6
0.062 3

0.044 5 00504

0.0329

cox3 cytb  coxl cox2 atp6 nadl nad5 nad3 nadAL nad4 nad2 nad6 atp8

FEH Genes

B3 BRFERMMEHNEREREENSH
Fig. 3 Selection pressure analysis of mitogenome in Portunidae

SFRRigIFE ST

X 23 Pl B L s A S R A 1T R 22 A 1
BrRW, ARZERGRFEAEEREES (F2),
cox] FEPMRSFIER R, HALTTIRAS 50 38.32%,
JEME A8 B R AL T 40.00% (R, T nad2 3K
2K EE, 25 RIE 65.60%. MITFFIE
TERE, nad5s B G5 S5im%Z (1723 bp),

23

HKE cox] (1532bp). nad4 (1335bp) il rrnL
(1262 bp). 78507 mi HEA AT 3 9 BE K I
nad5 (947 4~). nad4 (720 4~) FlrrnL (6814 ),
T nad5. nad4 R rrnl 3 A3 R HA B KK
B2 10 25 S 67 a5 B DA B v AR S 7 A LA
BT RIE A A2 7 B B s 55 5 1 BEAR 43 ¥
Frids

K2 RTEMYMHRMEERNERIN

Tab. 2 Differential analysis of mitochondrial genes in Portunidae

S5 K 4% Gene names

Parameters atp6  atp8 coxl cox2 cox3 cytb  nadl nad? nad3 nad4 nad4l  nad5 nad6 rrml  rrnS
S K
Total number of sites 671 159 1532 685 784 1135 929 1003 348 1335 303 1723 506 1262 737
PRAFAL AL
Invariable sites 352 59 945 387 446 641 475 345 164 615 146 776 187 581 361
A AL EL
Variable sites 319 100 587 298 338 494 454 658 184 720 157 947 319 681 376
BILRAEEL
Singleton variable sites 53 11 67 28 48 73 77 92 23 103 34 152 42 158 99
TR RARHL
Parsimony informative sites 266 89 520 270 290 421 377 566 161 617 123 795 277 523 277
paiy \L : 0,
AL EL/% 47.54 62.89 3832 4350 43.11 43.52 4887 65.60 52.87 53.93 51.82 5496 63.04 5396 51.02

Ratio of variable sites

VE: G EOR B B A
Notes:*The total number of sites does not include missing sites.
RIEBEE ST
ST G B TR, R T
PRI L R e 22 5 (B 4), Hlfgis
A SR R 2 AR I B fe/ (0.06), T
IR (0.35) ML R TR i ],

24

UK e R i R TR ), RIS SR
s L L 3 = TR Nl . eSS
LR IV AR, A | R
g DT AR N Bl A e R 2 [R]  BA E E
(0.06~0.13 ), F7r ik PU=5 ] e AT B2 iy A 56
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2 b 4 AW Tl S XU S R e S 3ok
LI B I 251 K (10.20~0.24 ), ww&%}%m
DRBER IRAL AT B S, (TR

0.35
@ 13)E Charybdis
® S5 IE R Thalamita
028 @ T BEJE Portunus
@ SHEIE Callinectes
0.21 @ A EJE Lupocycloporus
@ R E Monomia
0.14 @ )& Scylla

@ 5 JE Lissocarcinus

st 7. pryonna RS RS GRS ) 02 2 9 632 B
0.07 A T. danae OHES) 0014 (18 120] 9130) 0731 136 010 633 50
BRI T, integra .... 024 . 024 0.24 024 025 0.24

&, WU s g AP R eI (0.17~0.21),
BT HSRES AR LIS (0.20~0.24 ),
5 R HA S B T 25 A TR S AR — AL R

il C. hellerii .
e C. annulata.

HA#E C. japonica -.
ke C. natator . . .
Xk C. bimaculata . . . .

HEHE4 C. foriata 0N ONLF 0RO 01

XA T. sima 000 (08 019

W et 7. crenara [180) 020 021 9180 023 933 631
Wi 45 220 T, spinicarpa . . . . . . . .

0 TEWEH T P. pelagicus . 0.26 0.26 0.26 0.26 0.26 0.26 0.26 ... 0.26

IR FHE P. trituberculatus

. 0.24 025 0.25 0.25 0.24 024 0.24 024 0.26 . 0.25

2122118 P. sanguinolentus . 0.24 . . . . . . . . . . . .

WS C. sapidus 10,26 0.24 0.26

0.26

0.25 0.26 . 0.26 0.25 025 0.26 0.26 0.26 .

FTM T8 L. gracitimanus . . . . . 0.26 . . . 0.26 . 0.26 026 . . .

PG T8 M. gladiator ... 0.26 ..

P2 FEH T S. paramamosain (0.24 0.25 [0.26 .

522 5 I RTIE S. tranquebarica .. 0.24 025 . 0.24 0.25 0.26 .. 024 ..-.. 0.24 0.24 .

025 0.26 .

0.25 0.26 0.25 0.25 0.24 0.25 0.25 0.25 0.26 0.26 0.26

0.24 025 025 0.24 0.24 0.24 . 025 026 025

MR THIE S, serrata .. 0.25 0.26 0.26 . 0.24 0.26 .. 0.24 0.25 024 . 024 .. 0.25 0.25 0.25

A 75 1 . ol/mcea... 0.25

A\

.026

0.24 0.25 0.26 0.25 0.24 0.25 0.24 0.24 0.26 0.26 0.25

)
RE @Lw/wn-l------l------l------l
& ‘e
. . P . ) \

4 BRTERMFEHIAERSA 13 4> PCCs BfEHEE

Fig. 4 Genetic distance of 13 protein-coding genes of mitogenome in Portunidae

25 REERBESW

HT 134> PCGs I ATIR T 5, A5 2
THRTFERY BLM ML, 455 8/R, 2 Mokt
MR G kB WINGGH—3 (B S), FFRT8
FHH SR TR T 1 ML a3, 2Lk
BEER, R EMEARENILFEM. A, %
FRES R EFEBOEMBIEN RS R, 2
RGERBWER IR R/, R ER
RV A 2 B TR S R @ IR BURSE, ThR A
g JE R, ARSI, DU R i R A

XGRS, BRERAD BT B 5 H A B AL ST
AR, LA SER Gk R 4 6] B IS SRR 0.794
G, HABSCRRRIAE 0.9 L, SRR S5 3056
FEAB MR, ML SRR S BLAEA
— 2, AFJER R SRR, FiE N
TR LB SRR A EAR, $R7n 1% m TR &R
GAH RA T REAAE—E AT EE
2.6 SEEREGEE

ST 78t (K 6), RTERAE I
BWE=ER, HAREDEE RS HAR T85>
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KRS RTEPERAERARE S RER T RIE T 7

FEEFRIZ 2R 2.065 /27 4FH . &R 1 S8 T
0.965 /2. T35 4E1i ,  H R A i) 3 B Ik (] 4 vh T
0.251~0.529 {7 4T, RINZEEMELET T8
EF L. LF TR TR SO TR Y 3k
28 0.787 AC T 41T . 5754w S50 T8 )@ 1 1k
KT 0.600 {2 TT R, 13I8 T 0.464 {2 JT4ERT S5
HAb R FREERE 8, H N YR b 2 I Bk
@ /M Outgroup

@ EHEIR Callinectes

@ CI5IE)E Lissocarcinus

BI

@ HIEE Scylla

@ % TE)E Portunus

FROE, B 5Eas b XURERE ) o3 B R 228 0.378 4207
AR, Mg et i e (0.253 4277
AR ), RUEE YL EAT B BEMERRE. 7R
By 23 ik 7B rh, il Je S B il R R 1Y
I3t (0.073 4234 ), H 3 28 & ik
— AR TEEIR . BN SRR TR T
HRLH =B R BHNE RS 2 AT AERY LT
@ R A MEJE Lupocycloporus

@ 5 Charybdis
RAUSRE: ML

@ SRR Thalamita

Bk

Tree scale

5 ET 134 PCGs ZHEF FIMZERRFER NMETR (BI) XU (ML)

JHEREEEE L. brevifions
BT 8E L. arkati
WS T4 S. olivacea
PR S, serrata
P2 TP MR S. tranquebarica

oL TR S, paramamosain

TR M L. gracitimanus
1518 C. sapidus
IR FHE P. sanguinolentus
=JER T P. trituberculatus
VEIEAR T P. pelagicus
LA T, integra
DRI T, danae
ARSI T. prymna
HpisE 28 T spinicarpa
Bl G428 T. crenata
XA T sima
BB C. feriata
WL C. bimaculata
VKNS C. natator
HAME C. japonica
FliAiE C. hellerii
(] WaE C. annulata

) 68.3

0.1 —

Bk

Tree scale

Fig. 5 Phylogenetic tree of Portunidae inferred from the nucleotide sequences of 13 PCGs based on Bayesian

inference (Bl) and maximum likelihood (ML) analysis

3 itig

3.1 RFELAICERBRE
AT LR 23 PR 1B LR AR BE PR 4 1Y b
B, HAERH 13 4> PCGs. 2 > rRNAs
122 4> tRNAs 241, HAEHRHEF RS R H
AR B — B0, RIS S EHEI S
X R AR T TR LR RS AR L
AR EA B A . BRI B YR
FAAERE R B, WFSE WoRTEC T Y 113 M5
IR 45 15 FORTRI Y SR HES IR DT
HEP IR K AR A RE A HAL OB S, 22
18R 8 ( Sinopotamon yaanense ) Flig T 18 1R &
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Mitochondrial genome characteristics and phylogenetic analysis in Portunidae

ZHANG Xixi'***, ZHU Zhihuang'**, WANG Jianxin?, SHI Ge*", LIN Qi'**
(1. Fisheries Research Institute of Fujian, Xiamen 361013, China;
2. Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316022, China;
3. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Xiamen 361013, China;
4. National and Local Joint Engineering Research Center of Marine Biological Seed Industry Technology,
Fujian Province, Xiamen 361013, China)

Abstract: [Objective] Mitochondrial genes have proven to be highly effective and precise tools for species
identification, origin tracing, and evolutionary research. Although complete mitochondrial genomes of 23 spe-
cies in Portunidae have been sequenced, comparative genomic analyses of mitochondrial genome characterist-
ics and phylogenetic relationships within this family remain limited. This study aims to investigate the mito-
chondrial genome features of species in Portunidae, identify molecular markers suitable for rapid species identi-
fication, and elucidate the phylogenetic relationships within the family. [Methods] Comparative genomics ap-
proaches were applied to analyze the complete mitochondrial genomes of 23 species in Portunidae. Polymorphic
site analysis was conducted to screen molecular markers for rapid species identification. Phylogenetic trees were
reconstructed using maximum likelihood (ML) and Bayesian inference (BI) based on nucleotide sequences of 13
protein-coding genes (PCGs), alongside divergence time estimation. [Results] The mitochondrial genomes of
species in Portunidae exhibited high structural conservation with no gene rearrangements and significant AT bi-
as. Selection pressure analysis revealed that all 13 PCGs underwent purifying selection. Polymorphic site ana-
lysis identified nad5, nad4, and rrnL as ideal molecular markers for rapid species identification due to their
longer sequence lengths and higher proportions of variable sites. Phylogenetic analysis demonstrated mono-
phyly in seven genera, including Lissocarcinus and Lupocycloporus. Notably, Thalamita sima clustered more
closely with Charybdis than with its nominal genus Thalamita, a result supported by genetic distance analysis.
Divergence time estimation suggested that species in Portunidae originated no later than the Triassic period,
with Lissocarcinus representing an ancient lineage, while most extant species diverged during the Paleogene.
[Conclusions] The mitochondrial genomes of 23 species in Portunidae species are evolutionarily conserved.
The nad5, nad4, and rrnL genes serve as effective molecular markers for rapid species identification, and the
genus Thalamita exhibits non-monophyletic clustering in the phylogenetic tree. This study provides crucial the-
oretical foundations and datasets for rapid species identification, evolutionary studies, and divergence time es-
timation in Portunidae, advancing the understanding of their phylogenetic framework and evolutionary history.
Key words: Portunidae; mitochondrial gene; phylogeny; divergence time
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