_-!-_:’j‘: —].j v,

o El sk A 9 BATYBR S

RO AT R AL N AR ER R G H 43T
R T, ARSI, TR, KPR, MR

Characteristics and phylogenetic analysis of mitochondrial genome in the
Penaeidae
ZHU Leiyu,ZHU Zhihuang, FANG Minjie,ZHU Longqgiang,LIN Qi

TELR ]I View online: https:/doi.org/10.12024/js0u.20211003577

BT RO B AN SR

Articles you may be interested in

PR B VAL o 66 181 22 R SRR I o Bl 2

Genetic diversity and population historical dynamics of Zacco platypus in Baiyangdian Basin

IR R AR 2021, 30(5): 837 hitps://doi.org/10.12024/j50u.20200903178

JUGNTEERTHR EF AH SR R Allatostatin—A R FE M 5 23800

Cloning and expression of breeding—& development-related gene Allatostatin—A receptor from Litopenaeus vannamei

VR R 2R 2023, 32(1): 20 hitps://doi.org/10.12024/)50u.20210503463

ST LALACyhF I3 TG LR IR A S A% Z R A

Genetic diversity analysis of three populations of Whitmania pigra Whitman based on mitochondrial Cyth gene

R EE RS2 A4 2020, 29(1): 9 hittps://doi.org/10.12024/js0u.20181102429

2 IR Y T P v Dt e A A
Genetic diversity analysis of Triplophysa brevicauda in the upper reaches of Lancang River in Yunnan Province

IR AR 2022, 31(1): 52 hitps://doi.org/10.12024/js0u.20201203236

ST DNAFIES TR YA S
Species validity of Acrossocheilus wuyiensis based on DNA barcode

IR AR 2A ). 2022, 31(4): 858 hitps://doi.org/10.12024/js0u.20210403418


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20211003577
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20200903178
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210503463
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210503463
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181102429
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181102429
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20201203236
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210403418

) o “‘ AYY AYY
o532 B4 2 LWl HEKREFER Vol.32, No.2
2023 4 3 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Mar. , 2023

MEHRS: 1674-5566(2023)02-0292-11

DOI;10. 12024/jsou. 20211003577

TR R LR E R A EM REL TSN

AEF, AFR, FRA, ABE, A& B
(L ARAA K F=BFEIR AL TR B AR T 005, AR BT 361013, 2. EMRIBPERE: K7™

HH:faeebe, L 201306)

M E: B0 AL (Penacidae ) 21 A~ ) Fil 28 L 1A KL R 41 (4 42 7 41, O I HC ORI B IR 2 A K B
15893 ~16 071 bp,A + T &4t J9 64.59% ~70.61% , K,/K, S3Hr 20, SHURRM R BIAR 13 A2 R 4 4L
I (protein-coding genes, PCGs) 1, atp8 JEH i) K, /K, Fe i , RWITEXTHFRH arp8 Jk K 52 3] 748058 1 6 4% e
F1AEZE LR BT, I nd5 T rend BE TR 1K) 26 S 6 i LU0 68 v, R BRARLAY 43 T Fnic, T 120 B X R AR
)R 2 1) 9 352 1 22 1 5 78 25 0 A folE P b, o 2 e ) 6 1 4 A AR ARL 0 B P ] IS, SR T ML
(Maximum likelihood ) i1 BI( Bayesian inference) FIEMHERE R BR, RGN, XA T EHEN RS RKE
PN R 5 42— B0, HLIR@ Py A ik o — 2R Bk U — 500 ARHFFE N PRIEUEEE X IR E PR At 1 AT
FERISFTARIC, AT X ARR Y R g AL 2 AR S IR

KGR WURR; ZORRIENAL ; Z5HHIE; REEAH

hESES: S917 XEkFREE: A
Xf MR L ( Penaeidae ) 3 J& 9 5 gh ¥ 1]

( Arthropoda ) ¢ B! 44 ( Malacostraca ) + & H
( Decapoda) Xt ¥R BB} ( Penaeoidea ) , 3£ 26 &
29200 Z R o RHIRASAREOR, RiE i 5,
Yrlds e 2T b AR HE AL, B
17250 A5 T ARHT 5 305 T e K eI
Horpr, 3% A RI 0 S O R Rl AT 72 Al

DU T X BT 246 b TR 25 (4
VAR REEI ., SR, — LRI B
FEHARRL, SGE A TE A 2% EI 28 5ok AT 38 TG
AET L E HOE S OC R . B, A X R 43
Ky M A HX S R G K B
GEZ T o HUEE DR e 91 A ST AR e A A R T
J& ST BT AEAEAS RE A b Al TR 55 Ry 52 2 g ) o
Vi1 G R S DL/ TiVEY W =5
FAIRAFAEE BRI Lo

27 AR B R 4 ( Mitochondrial DNA , mtDNA )
LSRR AL SN AL Y T, Hoahpy ] 5, H
A RE R BAL L B T 2K s

Y75 B EE: 2021-10-08 f&E HE7: 2022-06-21

M RGE R THIE. H AT, GenBank il i v 2124
A 22 AR SRR Rl 14 2 K 4 3 R 26 7, S
B 1AL 9 5% o R e R 25 1 4 L R
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Bt A ERFSE
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( Protein-coding genes, PCGs) fy it RGt K B W, 4
DIXTHRR& YR Z B RS B K AR, WA ERE
PR i) o3 28 2 AR 2S5 T A ST SR AR AR,
FRILEE 5 FAnic TP R B L 2 A
it

BRIk

1.1 HIEAIIREX

M\ NCBI ( http://www. ncbi. nlm. nih. gov/
Genbank/ ) 2 FEHCHE 22 rp K 28 JF AR I 21 Fhoxof HF
FHARLIARIL K 20 42 )5 4], Horb R A R 31 rh S0 44
(W) Tl BB LT 4 3RoR, YRR G I 1R B
k1,

1.2 RIXSERXEBERIH

SR T 43 X MF R A o 2ok A R 2 13 A
PCGs {3548 15 77,38 Fl MEGA 5.0 %" % 21
AN FP AT PR IE R HE X, SR KK, _calculator
2. 0% B BT IR LR (K, ) AR X
BiR(K,) o 1R BBEFEIELE T Yang-
Nielsen 35 (y-MYN) P! 58 {4 2 i 1 156 4% G4 HE
B LRRAR RS T
1.3 EFZERMAEHT

B 21 DXPEFRHIFIEG 13 4> PCGs H1 2 A%
B RNA S [958 H] MEGA 5.0 4 fF"™ g1 2 &
FFHI T . SR )55 DnaSP 6 > 40 4 %) o
LR A DR 2 1 L R 2 SR 4

F1 STEFRE AR E E A B ARFFE

Tab.1 Basic characteristics of mitogenome of Penaeidae

B[R A s P ] X

"N GenBank K AT & & X KB{ AT /ﬁ\i

Vi i s AT non-coding non-coding
Classification Species GenBank Lerliglh/ content/ control control

accession No. P % region length/ region AT

bp content/ %
SR NIER Fenneropenaeus merguiensis NC_026884 16 023 67.91 1 001 81.52
B %o} 0 J& KB XEF Fenneropenaeus penicillatus NC_026885 16 040 68.19 1 000 83.10
Fenneropenaeus ENEEHIXIHF Fenneropenaeus indicus NC_031366 16 071 68.05 1 001 79.52
o E B XS HF Fenneropenaeus chinensis NC_009679 16 004 68.85 937 82.71
PEYTXHEE Penaeus monodon NC_002184 15 984 70.61 991 81.54
i(’de—rﬂl:fs VR NER Penaeus semisulcatus MG821354 16 002 68.59 789 82.26
Penaeus acehensis MG650292 15 991 69. 60 993 81.27
TEXT R & HAEREE Litopenaeus stylirostris NC_012060 15 988 68.59 999 80. 68
Litopenaeus LGN E X HR Litopenaeus vannamei NC_009626 15 990 67.70 995 82.91
ixszlﬂ:eimus SN ZEXFHR Farfantepenaeus californiensis NC_012738 15 975 67.04 990 81.01
%axrjf))\e%wus H AFEXFUF Marsupenaeus japonicus NC_007010 15 968 66. 46 992 82.46
ﬁ?ifzf TEVIXTHR Melicertus latisulcatus NC_040140 15971 64.74 927 80.26
. W5 ECAB X IR Parapenaeopsis hardwickii KU899136 15 959 69. 65 933 83.92
gjjj;ﬁopsis FRAFXER Parapenaeopsis hungerfordi NC_038069 15 952 64.59 717 74.06
IG5 %R Parapenaeopsis tenella MK164420 15 893 69.28 997 80. 54
Eﬁiﬁuem J& JTER Trachypenaeus curvirostris NC_050695 15 968 68.67 1011 83.48
. WEGFNTER Metapenaeus affinis NC_039179 16 027 65.92 673 84.84
}Tfjj;iﬁus JIEUH AT ER Metapenaeus ensis NC_026834 15 944 65.69 1 001 82.22
JE B R Metapenaeus joyneri NC_042173 16 008 68.20 1007 82.92
R IREEF Metapenaeopsis barbata NC_040139 15973 67.58 1074 82.12
Metapenaeopsis H[CIREF Metapenaeopsis dalei NC_029457 15939 67.98 996 80.82
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1.4 BEEESH

BEXTHRRE 21 A Y Fb SORL A L [ 2 /Y 13 4>
PCGs i if MEGA 5.0 # {1 ik 47 Lo Xt i
Kimura XUZE0% 11545 W) B 2Z (8] 0 A0 X 358 1% R
[
1.5 ZEBFERAEXSH

SIBRXTERRE 21 SR Lok R B K4 13 A~
PCGs ML L % T, il it MEGA 5.0 #ifF ™ st
(RO S R S TR E TR E N S e LR R
S TBrools #cf ™! 2l #hiik ]
1.6 RERESH

F i MUSCLE %5 4: %of o HRRE 21 452k
KLRFEI A 13 4> PCGs JP 4 AT R 3L, I 47 &3
IREOAT o FEAMRER e b, VR IBCHE AL B Ry JRUAR 1Y
IR HFERL(Atyidae) 4T B HF ( Caridina gracilipes ) [
TRREE 7B B X 5 19 Zd 8 o
Gblocks' ™ YEZE R G UEAT AL IE, 25 KR A Al 5 i Xt
FFIFH . Z )i F jModelTest {2 4 4 e ik
AR IR AU ARG SR A 45 2R, EFEGTR +
1+ G R s,

TERGRE m N, R & KUK 2%
( Maximum likelihood, ML) F1 Il i~ 37 7 ( Bayesian
inference, BI) KM ARG K F R, Hrb, ML
feftic f PhyML 3.1 80 b A7k 2, 1 A
(Bootstrap ) 58 7 1 000, LA A L4045 15 2 A4 m]
FE1E (Bootstrap probability, BP) , BI iE kA jiz
JH MrBayes v3.2. 6 B4 pEATHg g i3 AT HEA 08K
WE 10 000 000, 1517 4 Z5 58 Ri& R K ik
( Markov chain monte carlo, MCMC) , H.tp £ 55 3
SRR 50885, B 171 500 THEACHREE 1 Ik,
T FA0s A IR BRI 25% BURE , )R A HURE )
FH T 0 & DL 3 J5 56 ME 2R ( Posterior probability,
PP)

2 AR50

2.1 SHERRI&RIRE E AR E AT

FAF AT 21 A% iR A 4 o 4k 42 36 1R
HFH), KRN 15893 ~16 071 bp(F 1), HHr,
JP B A (A S EREE B XTUR (F. indicus ) | JP5) e i
(R ISR (P, tenella) o FHFR 1 ATA LE 21
AP GOk A IR R 4] g AE YA + T i
R 70. 61% (BETTXFER P. monodon ) , Fe A%
h 64.59% (= [CAFXTUR P, hungerfordi) , - Y54

http://www. shhydxxb.com

h67.82% |

JITA 21 AP i) e s 1A S5 R 4 B 5 R 43
TCHEHESNY)—FE , 445 13 4> PCCs 2 DMZHHIAK
RNA FE[H 22 Mi6iz RNA BE[H 3t 37 A g it Ak
PRI 1 AR5 I I ( Control region, CR)'™,
TESERHRS I 7 18, BT AT 21 AP 5+ 2
F 2o (A DA 19 D i HE S I e — e 388408 ernl
trnQ ,trnM ,nd2 , trnW ,trnC , trnY , coxl , trnl.2 | cox2 ,
trnK , trnD , atp8, aip6 , cox3 , trnG , nd3 , trnA | trnR ,
trnN ,trnS1 , trnkE | trnF | nd5 | trnH , nd4 , nd4L, trnT ),
trnP ,nd6 ,cytb ,trnS2 ,ndl ,trnll ,rrol trnV S [
HEFUT, WLIE 1, 72 13 /> PCGs Hh A5 9 NIk
(nd2 .coxl .cox2 .atp8 .atp6 .cox3 .nd3 .nd6 .cyth) U
W ETESE |4 A IEIN (nd5 \nd4 \nd4L.ndl) %
TERSE B B 1,

21 PR EFLRARFE 2 CR X T rrnS
BN ornd BERZ 8] HOPHTES R R A + T &
IR R N 84. 84% (T LB M EE M. affinis) | I
IKIRN 74.06% (= Al X ER P. hungerfordi) , -
BIE A 81. 63% , AT S W R 2K T GC & &
(% 1), CR X J& 3 d5 K 19 g 20 R BF (M.
barbata)) , 2} 1 074 bp ; 55 1 Ry 3T 2557 00 HF (M.
affinis) , A 673 bp, [AlH}, ZFFF LA, BFf 21 4>
XFRRPFD CR XA PRSFALS AU 48 A, P81 A
JEAUH 3.65% , HARSY P51
2.2 EIXEERXEBEKRSHT

H4E BURKENROA ™ %F X R Rl 4325, LA
21 DXSERRH RN 13 4> PCGs 373 Hrxd 42, 735
X} X S8 4 Fh H ) Penaeini, Trachypenaeini
Parapenaeini £ , DL KGHT AW & W) R0 R4 718 £5 &
J15r e (1# 2) .

7E Penaeini FEAAH [ & 2 (a) ] :conl FE[H Y
K,/K, Sk CFEI(EH 0.018) , HKJ2 cyth cox2 |
cox3 .ndl L (S ¥H{E 4 5 5 0. 027, 0. 050,
0.076.0.091) , L AE Penaeini BEA AT, X 2LFL R
RS2 A BRI PR TR ) FI DI RE AR AE 5 1T atp8 HE A
1 K,/K, fei CF{E N 0.465) , K nd6 |
nd2 .nd4 .nd3 FX (EHE 518 0. 349 .0. 337,
0.260.0.218) , 2 A 7E Penaeini FE{&H iR KK
& R L Ptz I

13 /4~ PCGs 1, ap8 e[ K,/ K, b5 ifE 22 fix
#5(0.085) , FLY R nd2 . nd3 ndd L 35 (531 %
0.084 .0.056 .0.051) , i HHAE Penaeini BEHA P, 1X
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SESL DI AF A B 0 ) b (] e R s ) 22 570 coxd K
) K,/K, brifE 22 5 ik (0.004 ), LR eyih
cox2 .cox3 FEH (43 H)°4 0.008 .0.015.0.015) , )i,
B 3k e PR 174) o ) S 430 ) 22 S 880/

{E Trachypenaeini F1 Parapenaeini FE{4 L) K&
B AR b (& 2(b) ] K /K, EHERKAY A coxl
FL (SE400.029) |, HOR S eyth .cox2 cox3 .atp6
LR (E#E 5 7 0. 068, 0. 073, 0. 090,
0.112) , Yt H7E Trachypenaeini F1 Parapenaeini fi
PR LA B o) S Jag v 3 6 35 PR T 7 32 179 e 49 1 )
Bt 11 K /K, 5 500 apS 35D (7 {1y
0.805) , HIK N nd6 .nd4L .nd2 .nd4 KA (FEH{HE

S350k 0. 582.0. 404 0. 326.0. 276 ) , 32 W] {¢
Trachypenaeini , Parapenaeini ff {4 L1 & 3 %f 1F /&
Hh X BB BE A T 7R 52 1 T T ) A8 o

13 4~ PCGs Hr, arp8 JEPR 1) K, /K, b 2
F(0.243) , R 2 nd4L .nd6 .nd4 F: X (55K
0. 182, 0. 077, 0. 054 ), i B} Trachypenaeini
Parapenaeini FE4 LA S KT R AR & 3k $E 358 R A7 AR
BORRIFEPEIE ) 225 0 cox] JEHY K, /K, B
W2 HAK(0.004) , HR 2 cox2 eyth .cox3 \atp6 Kt
K (43524 0.011.,0.013.,0.017.0.017) , 5 B X
LKL LA )b ) 1B T ) 25 S /N o

KD ARNSIE
IM nd2 W coxl L2 cox2 S atp6 cox3 G S Tnd6 cytb S2 CR
' | 1 '
T T T
Q F nd5 H ndd S P ndl L1 rrnlL V rrnS
CY ]

B 1 X ERA L B B A HE 5 IR

Fig.1 The mitochondrial gene arrangement of Penaeidae

[ Fcali WM Fchin il Findi B9 Fnerg [0 Fpeni Il Lstyl
I Mjapo I M1ati M Poono M Psemi [ Paceh MM Lvann

0. 465
0. 085

0.6

0.5

0.4

w

]

K/K

0.260
0.218

0,056 0041
0.3

0.2

0.091

0.050 0.076 0.024

0,015
0.1 0.015

0
coxl cox2 cox3 ndl nd2 nd3 nd4 nd4L nd5 nd6 atp6 atp8 cytb
(a)

[IMbarb [ Mdale IEMaff 100 Mensi I Mjoyn
I Phard (90 Phung (BB Ptene [ Tcurv | o

0.243

1.2

L0

0.8

s

af

K/K

0.6

0.326 0.276
0.036 0.234 o
0.4 0 G 0054

0.197
0.042

0. 090
0.2 0.073 0,042

0.029 0.011

0
cox] cox2 cox3 ndl nd2 nd3 nd4 nd4L nd5 nd6 atp6 atp8 cytb
(b)

(a) Penaeini {4, Feali. S ZEXTUR; Fehin, JrEBIXTER; Findi. EFEEHAXFER; Fmerg. S&75 WIXFHR; Fpeni. KEHIXFER; Lstyl. 40
FEXTER ; Mjapo. H ZRZEXTHE; Mlati. FE75 % HF; Pmono. BKETTXJHF; Psemi. %5 74X} 4 ; Paceh. Penaeus acehensis; Lvann. FLENTEX}
#R; (b) Trachypenaeini Parapenaeini FE{A&FIH X UFJE o Mbarb. ZAREF; Mdale. #{[CARER; Maffi. JTZHTXTIF; Mensi. JIBUHITUR
Mjoyn. JH [GHT*TUF; Phard. 5 [GA7%HF; Phung. = [R50HIF; Prene. IS XSIF; Teurv. J&JIIT,

(a) Penaeini group. Fcali. Farfantepenaeus californiensis; Fchin. Fenneropenaeus chinensis; Findi. Fenneropenaeus indicus; Fmerg.
Fenneropenaeus merguiensis; Fpeni. Fenneropenaeus penicillatus; Lstyl. Litopenaeus stylirostris; Mjapo. Marsupenaeus japonicus; Mlati.
Marsupenaeus latisulcatus; Pmono. Penaeus monodon; Psemi. Penaeus semisulcatus; Paceh. Penaeus acehensis; Lvann. Litopenaeus
vannamei; (b) Trachypenaeini | Parapenaeini groups and Metapenaeus. Mbarb. Metapenaeopsis barbata; Mdale. Metapenaeopsis dalet;
Metapenaeus joyneri; Phard. Parapenaeopsis hardwickii; Phung.

Maffi. Metapenaeus affinis; Mensi. Metapenaeus ensis; Mjoyn.

Parapenaeopsis hungerfordi; Ptene. Parapenaeopsis tenella; Tcurv. Trachypenaeus curvirostris.

2 IR FEA A REEAEREENST

Fig.2 Selection pressure analysis of mitogenomes in the family Penaeidae
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2.3 HFiE

XHUFRHRLAR LR 4119 13 4> PCGs I 2 4>
BAEIA RNA BEDR Y 22 S s 0 TR LR 20 MK
SIBTEE AT LUE Y : cond e B R ORSF, 22 5L
HHHIE 40% LI (38.81% ) 37 A3 A (cox3 .
cox2 .cytb .ndl .nd4L .nd4 ., atp6 ) 7= 5457 55 H ) K
40% ~50% ;5 PFEH (nd3 ., atp8 .nd5 .nd6 .nd2)
ZEm AL s B 50% ~ 60% ;2 A (.

I Fhrid.

F2 MWK FERENERTRGCISH

Tab.2 Analysis of gene variation sites in the mitogenome of Penaeidae

rrnS) 22 5L LB 60% ~70% , Hov, 25 S
S i Ry el 2R (65.35% )

M2 2 A, 28 S i B Z I 3L R R ndS
(912 ), HR Ry el (713 ), HIX N EE R )
ZE SR LU A R (B R T 50% ) o
ﬁﬁi SIS, ndS 1 renl BEPRE A B

R, fEXF IR

" FLHZFR Gene name
Z¥ Parameter
atp6  atp8  cob  cox] cox2 cox3 ndl nd2 nd3 nd4 nd4l nd5 nd6  rml S
FERDASY
. 675 159 1135 1528 688 781 936 994 349 1341 275 1716 495 1091 683
Total number of sites
e o
i J.TM,“\%I 340 75 639 935 394 460 505 402 171 683 146 804 201 378 240
Invariable sites
A EL [ bk
1%1M"“§l 335 84 496 593 294 321 431 592 178 658 129 912 294 713 443
Variable sites
B Gf A TR
lﬁj/l.jt/lij& . 314 68 471 555 268 292 390 542 161 580 110 806 262 400 244
Parsnrnonv informative sites
%i A . 21 16 25 38 26 29 41 50 17 78 19 106 32 313 199
Singleton variable sites
A2 S R L Bl
49.63 52.83 43.70 38.81 42.73 41.10 46.05 59.56 51.00 49.07 46.91 53.15 59.39 65.35 64.86

Ratio of variable sites/%

T BB S SRR

Notes ;

2.4 HEfEEESH

TE Penaeini BEAH 5

penicillatus , 0. 062 8 ) ,

0060 1 AN 3% %% fF F. californiensis

AL IR B d /MR Dl AR
B Xt MR ( F.  merguiensis ) F14< & B X #F ( F.
i 1% B B s K ok P
acehensis F1 T5 16 FFUF (M. latisulcatus ,0.264 1) ,

# The total number of sites does not include missing sites.

WL 3, 7E Trachypenaeini  Parapenaeini FE{A L K
BN IE Ja T 5 1 R R de /N 1 O BCER R AR (M.
dalei) FIZRFARER (M. barbata 0. 150 2) |, 8L 1 55
IR N = AT XS UR (P, hungerfordi) FIH G 7R
HR(0.29806) , ILIA 3,

02157 FEBHXUF F. chmenszs g gg
02159 0.1605 EFEBEX‘T F. indicus g
02137 0.1561 0.1409 EE F mergwensts 0.25
02130 0.1567 0.142 SHIF F. pemczllatus 0.20
0.1649 10,2045 (02056 02033 01009 ﬂﬂﬁ!ﬁ R L. stylzrnstrxs 0.15
02408 (02373 (0.2334 (0.2377 (02396 (02393 H AFEXUF M. japonicus 0.10
(0:279% (0:2803 (0:2800 (02799 (02744 (0:2729 (03833 7R M. barbata .
02774 02803 02779 02732 02785 (02684 (02822 0.1502 BRI M. dalei 0.05
02859 0.2810 0.2808 02859 02815 oz,nz(@l 02696 (02728 T FXTUF M. affinis 0

102895 0.2804 0.2806 02799 02817 (0:2843 (02844 (02619 02650 0.1778 JJHHTX
02571 (02549 0.1956 0.1858 J& ECITXTUF M. joyneri
02750 (02727 (02792 (02777 (012663 M R Al X

02718 0.2593 0.2629 0.2690 0.2685 0.2655
( 2928 02915 02926 02922 0.2908
103088 0.3052 ¢ 03079

03110
(02881 0.2828 02769 02780 0.2767 0.2776 0.2896 02680 0.2685 0.2702
02401 0.2434 102501 0.2438 (0.2463 0.2431 0.1822 (0.2935 (0.2904 (0.3046
0.2204 0.1919 0.1993 0.2000 0.2030 0.2120 0.2472 (0.2818 (0.2785 (0.2903

3 X‘IET\ﬂ%W%ﬁWEZﬂ 13 4 PCGs i&

M. ensis

P.hardwickii

02876 (02632 F ERAGXTUF P. hungerfnrdt

3 (012554 (02377 (02682 4T HXUF P. tenella

10.2949 (0524 3098 FEIWXUF M. latisulcatus
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Characteristics and phylogenetic analysis of mitochondrial genome in the
Penaeidae

ZHU Leiyu'*, ZHU Zhihuang' , FANG Minjie', ZHU Longgiang', LIN Qi'

(1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute
of Fujian, Xiamen 361013, Fujian, China; 2. College of Fisheries and Life Science, Shanghat Ocean University, Shanghai
201306, China)

Abstract: The complete sequence of the mitochondrial genomes of 21 species in the Penaeidae were
comprehensively analyzed, and the results showed that the length of the mitochondrial genome is 15 893 to
16 071 bp, A + T content is from 64.59% to 70.61% . The K, /K, analysis showed that among 13 protein-
coding genes (PCGs) in the mitochondria of Penaeidae species, the K /K, of aip8 gene was the highest,
indicating that the aip8 gene may have subjected to relatively weak selection pressure in Penaeidae. In the
analysis of the different sites, it was found that the nd5 and rrnl. genes were ideal molecular markers. And the
codon usage analysis showed that the encoded amino acid preferences were similar. At the same time, more
systematic and comprehensive ML ( Maximum likelihood) and BI ( Bayesian inference) methods were adopted
to construct a phylogenetic tree. The results showed that the topological structure of the phylogenetic tree
constructed by these two methods was completely the same, and the species of the same genus were also
classified into one category or separated into a branch. This study provides reliable molecular markers for the
rapid identification of Penaeidae species, and provides a theoretical basis for analyzing the genetic diversity of
Penaeidae species.

Key words: Penaeidae; mitogenome; structure characteristics; phylogeny
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