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% M #8] (Carassius auratus)Zk b £ E [F A
FoaH Kk RG#HL

WX L W % O BRERK
(ZHAR RN R EBEK =05 A 230031)

EiESC B JE R

BE IR RLAZEEBMNEN ZRASE AR, RAZENFERERNBELELHD, £
JF 7 A& K 16581 bp, BRI KR H 31.6% A, 262% T. 16.1% G #126.1% C, @3 13 NE B 4
B, 22 MtRNA ZEHE ., 24N RNA £FA 1 ANERDRX, EHEENCLERARG EAMFNER &%
— 30, % tRNA-Ser “OV4h, H 21 AN RNA B R M B AR A = v B LM, 3ANEL RS
HEEF, B COIRGEZELTNH GTG 4, HAH ATG H 24 % F; COIl . ND3, ND4 f2 Cytb
HENLLEFEFHLTENT, Lt o NEEHEH TENLLEETF TAA 3 TAG. 77 247
R, BN S5HMMBEa LGP ERBARZMD R, W, HTW, FLAaW. B, HRAH
AnH AR E A R R A B EA K N F A FE R K (9%4%) . UL # (Cyprinus carpio
haematopterus) iy 4~ K2, X T4 REK BNEAREFINZHREEALRFIIME FARME & KK

ARo#tfmt, ERExT, BNAE 7 ERWELR A RE, GREHRR. FoULFRER, kK

T PN B89 1 A 4R 80 T2 A B — A3 07 R EE
KEgin

hESERE S917.4 CHEFRINED A

Bl 2R R R 4] (Mitochondrial DNA, mtDNA)
VA WUEE PR IR DNA, KB — B FE 15.7-19.5 kb, i
ik mtDNA WK EERZHE 15-18 kb, HAUE 22 4~
HASHHE RNA L (RNA) . 13 N Yab (R LA |
2 NI BEIR RNA FE K (rRNA)YFT 1 A48 6 X
(D-loop X)) K HtA TN RIFE A (] 4 /b s A aAis 51 . K
ZHCEHESHY) mtDNA FIZH AT R R E , (EANRIZE
THE B 2 DR A 7 5 40 AN 3 DR HES I L A7 25 57, X Fh
25 S TTHE S T A A I Y A [ 2 Ak % 2 (Saccone
etal, 1999), 1T mtDNA HA LM BERE |
A T PSS R AT R O T R G SRR AL 2
W AT R 5 Fhiic , Bl 32 FH 0 1 £ 2 a] )
TG R B H A AT FE (H IS, 20005 5841
%%, 2004; Miya et al, 2001; Caccone et al, 2004),

ToE, RAEEEA; RAHNN
XE/RES  2095-9869(2015)05-0063-08

BN 8l (Chuzhou Crucian Carp) [ ;=T 2284 %
M4, 2R ERIR = AR MER & & (Gynogenesis)
fill(Carassius auratus)Ffifff 2 —, 2B B 238
A B R GK ST, 1995 1996; 1) A%, 2009).
TR B ELAT AR R OB . AMA K WHIRAR . A 2 G
NEa, RAEWIEIA QBT &) B, siAH<R
NEIEAn b, WRH AR, ek, OGN RICE,
SRR MR P SR REEN A RAT ik, B
HE RS 2T (R RIS, 2011),

AR, TSGR SRR A, R
BT A R AT . (HA DCIRR M B Y I ST I AN 32 5
H F 2R ARG L2 (B WUESE, 2009). Z5H
AP (BRATARAE, 2004; ZEIRFESE, 2010; EhH A 4E,
2010)5 511, X H A FAEY E U s> Hor ik ik
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Ja (ke A8 5, 1998; B aiES, 2009), AR IR
R R G A, BRI T BRI B DR AR T R .
BRI A5(2015) R FHZOR R DNA 42 i DX R0 40 il 2, 3%
b(Cyth) 4 7 BT T 1 M 8 55 350 43 6 ) £a 28 (1) 3 A%
AR, K BLIBRM E5 J7 IE 4R i(Carassius auratus
gibelio) L A it SR 2k & &, i 5 M il (Carassius
cuvier)EL X R iwit. HET, wIGHRIME] mtDNA
A 5T E

AWF5E R PCR ¥ 1 H DNA BLFEI0 %, 2
T RN LRI AR KL R 24H DNA 4550, Jforir T HE
ALy E 25 R, ISR E M — k17 L
%, LI (Cyprinus carpio haematopterus) i 7 2EEE,
P T 8 R a2 1 R EACRT, dE— 20 T M )
W) R GE A HB AT o F 5% 45 S S ik — 25 1) b A 3
PRI 4 A S [) b AR AR () 3845 2R L SR C R D
J AR 28 R G AL PR AL T LRI S, X IR M
B AR B R0 o 28 i A7 19 o LA R o DR R H AT
PR,

1 #RE5F=E
1.1 SEIR#R RS DNA BIFREL

T P 680 Sy 22 4078 T P T 7K = 0 5% BT R A7 3
B A HGRR N S ET FEALEY, SRR A= R (At
T RS w95 38 3l 4 3 PR 2 B B ) & (Universal
Genomic DNA Extraction Kit), #% 8850 &2 1
VEA BRPEHOGE R 20 DNA, HR T 1% 09 B g4 B ik
VKA

1.2 5I¥igit5 PCR 3G, MFF

Z: IRfli(Carassius auratus auratus) it 2 i AR 3L K]
H 47 %) (GenBank &3¢S . AB111951), H Primer 5
AT AT a5 LR R e S R AL 51, #5519
SRR, TR 1.

K PCR ¥ M4 kifA DNA i H Y B, PCR
RWAKZ . 10xTaq Buffer 5.0 pl, MgCl, (25 mmol/L)
4 ul, dNTP(10 mmol/L) 4.0 ul, 514 1 12 (10 mmol/L)

F 1 BRMNEER AR FR BT ESI YR ERGE
Tab.l Primers and PCR conditions for amplification of the mitochondrial DNA of C. auratus in Chuzhou
514 LU IHFS(5-3") TS IYE (53" PR PG
Primer Upper primer sequence Lower primer sequence Product length (bp) Product site (bp)
P1 CCCTACGCTCAAAGAATCC ACCGTGTTACGACTTGCCTC 1209 16364—991
P2 ATAGAGTGTCCCTTTGAACCC GCTTGTCCGATTTGGCTTAC 978 867—-1844
P3 TGACAGACCTACCGAACCTG CAAACGAACCCTTAATAGCG 1130 1447-2576
P4 ACGAGAAGACCCTTTGGAGC TTTGTTTCGGCTAGTGTTGAG 1227 2227-3453
P5 TGACCTTATGAGCACCAATACC TTCGGGCATTCAGAAGTGTA 1276 31204395
P6 GCGCAGTAGAAGCAACAAC TGGCAGTAGTCCAAGGGTG 863 4196—-5058
P7 TCCCCCAATACAACCAACTC TTGATGAAACACCTGCTAAATG 994 4957-5950
P8 AATAGTAGGAACCGCTTTAAGC TAGACCCAGGAAGTGTTGTGG 1219 5559-6777
P9 TGACTGGCTACACTTCACGGAG CGGATACTAAGACACGGACTGG 1209 64457653
P10 ATTGCTCTACCATCCCTACG GGCTCATTTATGTCCTCCTAC 911 7413—-8323
P11*  AAAGCGTTGGCCTTTTAAGC GTTAGTGGTCATGGGCTTGGATC 951 7902—-8852
P12 TTATCGGAATACGAAATCAACC GTGGGAGTCAGAAAGAAATGG 1276 8457-9732
P13 CCGCTGCCTGATACTGACAC AGGTGGGTCCGGTGAAATG 644 9506—10149
P14° AAGACCTCTGATTTCGGCTC TTCGTATTATTCCGTATCC 1042 10039—-11080
P15 CAAACCGAACGACTCAATG AGACTAATCCGTGGGCAAT 553 10150—-11332
P16 GCAGGGTCCATAGTACTAGC ACTTGGATTTGCACCAAGAG 889 11038—-11926
P17 ACATTACGGGACTCCAACC GTGAAGGCGGATAAACAGG 1127 11630—-12756
P18 ATCTGCCCTACTCCACTCAAG TCGTTTGTAACTTTTGCTATGG 1008 12693—-13700
P19 AATCATTCACCGACTCCTTCC GTCAGCCGTAGTTTACATCTCG 1047 13560—14606
P20° GACTTGAAAAACCACCGTTG CTCCGATCTCCGGATTACAAGAC 1235 14332—-15566
P21 GGACAAATCGCATCCGTCCT ATCTTAGCATCTTCAGTG 1202 15425-45
T ZHICHR, a; XIRES, 2011; b; Xiao et al, 2001
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% 2 ul, #itk DNA(50-100 ng/L) 2 pl, Tag DNA Jiti(5 U/ul)
0.3 ul, KEH#BAK 30.7 ul, BARFN 50 ul, P HEE
ol 94°CHiZsM: 5 min; 94°CZ8ME 30-50's, 51-55°C
1Bk 45-60 s, 72°CHEfH 45-60 s, F 35 PMFEH; &
J& 72°CHE{H 6-8 min, PCR W ¥ A &AM DNA
FIZS AT IR . B3Pm0 2 1% 0 B i B T FL i A
J& , B A T A TR BRAS mI kA7 A I H
Wy, WS Ry 5519 .

13 FIIHE. ERESN

ME L RLIA DNA FrBe 4564k 4 Chromas 2.13
(http://technelysium.com.au/), Seaview (Galtier et al,
1996) . Clustal X (Thompson et al, 1997)#k47 41 £ Xf
P . PHELFIZRARIER A7 5], 75 NCBI £ 2
TEZL Blast 73-HT 75 A JEE . SR ITEL T tRNA Scan-
SE 1.21 (Lowe et al, 1997) (http://lowelab.ucsc.edu/
tRNAscan-SE/)Jf:Z: iR GenBank " & 21 i H ALY &
KM LRI IAIL N H P2 E AL t(RNA LR J H 245
My, B GASIEA . rRNA £ H H D-loop IX, i
T P B s (% I PR 2 1) R PR 4548 . >R FH AR DnaSP
5.0 (Librado et al, 2009) % MEGA 4.0 (Kumar et al,
2008) 5 ER A% e H14E B AT 404

14 BEEBHW

M GenBank T #i—S6th S YL R AR L K 2 27 5]
(R 2)o VABESRANERE, #UR 13 A8 E B g BE R Y
BT . AHERITY), KK MEGA 4.0 195
Kl SR % (Maximum parsimony, MP) Fil 48 £ ¥
(Neighbor joining, NI/ RE LM, LIAAE
T8 M S E 68 e 10 2 b ) R GE AL ML o R GEM 45 53 3L
) AT S 1 3 ok EE A A BT PR, R KL BR (Bootstrap
analysis)i& -4 10000 X .

2 #R

21 EHEALEHMSHEMR

M B s (AR KE P 20 42K 16581 bp (GenBank
ok KM659025), 5 HAth il £ 2 Lot i R 41
M BE AL (R 2), BL4G 37 N3 A A i 3t
. 2 4> rRNA FERF 22 4~ t(RNA FER)AT 1456
[X(D-loop X)), H:IE R FF K /INEA K e 35 R 4 rp i HE
HUNF 511 2% mtDNA FEAR—8(F 3), FEKH
Heg s, Byl X b, FEEEEXA 13 4, bt
68 bp, HK/NK 1-33 bp; HEHEESX 104, HEE
BIERAE 1-7 bp Z[0], it 28 bp. 5 HAbHEHESh
LRRFE R 5 RRE—#F, BR T ND6 Fl 8 I~ tRNA
FERRHE (L 4 b it , FCAh A BT A7 5 DR AR 7E E i (H 55)
AR 3).

85 ] 505 el B0 T 0 24 () AR A S PR A 2 LA
B B S [R) IR (> 94%) , FLE R 1A 4 56 PR 2 4% B Ak
EFHEMN A B1.6%). C(26.1%). T (26.2%). G (16.1%),
A+T (57.8%) > C+G (42.2%); ZRARifk 13 N5 A
Y 4 Fpl & i s BRI A (30.8%) . C
(27.5%). T (27.1%). G (14.6%), W~ H A & H
s, MG A%, A+T (57.9%) > C+G (42.1%), 8
S B AT fRbr e, X 5B A 8038 T %
i~ 412k & — LAY (Broughton et al, 2001; Cantatore
etal, 1994),

22 EARHBBER
TR 13 A g I R, Bk Co T LR IR
BTN GTG 4, HARBEL 78 ATG, 5H

Ay f A — B, 2R A 9 IR 30 5
21 TAA(NDI, CO1 . ATP6, COIIl, ND4L, ND5)

F2 HMEE—L e RERAEREFTI LR

Tab.2 The sequence comparison of the mitochondrial DNA of C. auratus in Chuzhou and other fishes

Yrkh K BRI LIRS AT S8 ks
Species Length (bp)  Similarity rate (%)  A+T content (%)  Accession No.

JTIEER#Y A Z C. auratus gibelio A in Fangzheng 16580 99.77 57.8 JF496198
J7 IEARSY D % C. auratus gibelio D in Fangzheng 16580 99.78 57.8 JF496197
#ll C. auratus auratus 16580 98.55 57.8 JN105355
TR #) C. aurutus in Qihe River 16580 98.48 57.7 KJ476998
£ AL C. auratus var. pingxiangnensis 16576 98.54 57.6 HQ875340
H A4l C. auratus langsdorfi 16578 96.08 57.7 NC002079
HA ) C. cuvieri 16581 95.22 57.4 AB045144
L4 C. carassius 16597 94.16 58.8 JQ911695
fifl C. carpio haematopterus 16581 89.90 56.7 NC018037
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Tab.3 The gene content, organization and features of the mitochondrial genome of C. auratus in Chuzhou

N £ firt s CECTE T 21T
Genes Location(bp) Length(bp) Intergenic nucleotides Strand Initiation condon Termination condon
1 tRNA-Phe 1-69 69 0 H
2 12S rRNA 70-1023 954 0 H
3 tRNA-Val 1024-1095 72 0 H
4 16S rRNA 1096—-2777 1682 0 H
5 tRNA-Leu""™  2778-2853 76 1 H
6 ND1 2855-3829 975 4 H ATG TAA
7 tRNA-Ile 3834-3905 72 -2 H
8 tRNA-GlIn 3904-3974 71 1 L
9 tRNA-Met 39764044 69 0 H
10 ND2 4045-5091 1047 -2 H ATG TAG
11 tRNA-Trp 5090—-5160 71 2 H
12 tRNA-Ala 5163-5231 69 L
13 tRNA-Asn 5233-5305 73 33 L
14 tRNA-Cys 5339-5407 69 -1 L
15 tRNA-Tyr 5407-5477 71 1 L
16 col 5479-7029 1551 0 H GTG TAA
17 TRNA-Ser™™  7030-7100 71 L
18 TRNA-Asp 7104-7175 72 12 H
19 col 7188-7878 691 0 H ATG T--
20 TRNA-Lys 7879-7954 76 H
21 ATPS8 7956-8120 165 -7 H ATG TAG
22 ATP6 8114-8797 684 -1 H ATG TAA
23 Coll 8797-9582 786 -1 H ATG TAA
24 tRNA-Gly 9582-9653 72 0 H
25 ND3 9654—10004 349 -2 H ATG TAG
26 tRNA-Arg 10003-10072 70 0 H
27 ND4L 10073-10369 297 -7 H ATG TAA
28 ND4 10363—11743 1381 H ATG T--
29 tRNA-His 11744-11812 69 H
30 tRNA-Ser®®™  11813-11881 69 H
31 tRNA-Leu“"™ 11883-11955 73 3 H
32 ND5 11959-13782 1824 —4 H ATG TAA
33 ND6 13779—-14300 522 0 L ATG TAG
34 tRNA-Glu 14301-14369 69 L
35 Cytochrome b  14375-15515 1141 0 H ATG T--
36 tRNA-Thr 15516—15587 72 -1 H
37 tRNA-Pro 15587-15657 71 L
38 D-loop 15658-16581 924 H

o TAG (ND2. ND3. ATP8, ND6) A& F# i+, . UAA M2 1k #i%(Anderson et al, 1981),

AR 3ANFEELIE BT AT T (ND4, COTl ND6 F R &M —7 F L 56 I A9 8 A i g 3L A
Cytb) (3 3). VAL L HW TGSk BRNEIRE A R L N b3 4 R B 45, ATPS
& DNA b ECE 0L, — o, 7efesem Tad i, H1 ATP6 Z [ 4 7 bp WL AL, ATP6 A1 COTN Z [H]
mRNA 2| HIH PolyA EIEMERMA L%+ A 1bp I, NDAL #l ND4 Z[[]4F 7 bp Hydk
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FHBS AL, ND5 #1 ND6 A 4 bp A w85
2.3 rRNA EFEF tRNA EH

FEJH B 12S rRNA {7 T tRNA-Phe il tRNA-Val
ZMml, KEh 954 bp, HIRFEAM A A (31.7%). T
(19.9%). C (26.3% )F1 G (22.1% ); 16S rRNA F: A fi
F tRNA-Val Fl tRNA-Leu V"N i), K 1682 bp,
HIRIEA N A (36.3%). T (20.5%). C (22.8%)F1 G
(20.4%), BAI15 H A A B A0 s A AR, H
YRGS MR, 5 6ERHAb E YR A
mtDNA H A AR, R SEA— B,

RS SRATE R AL 22 > (RNA FEP (R
3), EAELRR I 4 h o BfE 7, KR
69-73 bp, tRNA-GIn ., tRNA-Ala . tRNA-Asn .
tRNA-Cys. tRNA-Tyr, tRNA-Ser V™ tRNA-Glu FiI
tRNA-Pro M4m0 F L & I, HANN T H 4
I, JhEEiE 20 FRESERR . BR (RNA-Ser V41, BT A
() tRNA J R # e T B s A ) — it B R 554

24 FFHBX

LT HABRE 02, IR M EPZORL A 1 G 5 X
I 35 AT i) /D B80T LA Bl 3 1) 1) B 2P I8 A0 45 D-loop XN
LR X (Origin of light strand replication, OL)

M4 (C. auratus in Chuzhou)

5 WL (C. auratus var. pingxiangnensis)
40 (C. auratus auratus)

YUY (C. aurutus in Qihe River)

H 4434 (C. auratus langsdorfi)

HAE8Y (C. cuvieri)

B4 (C. carassius)

#8 (C. carpio haematopterus)

TMEP (C. auratus in Chuzhou)

¥ 2 RLHY (C. auratus var. pingxiangnensis)
1 (C. auratus auratus)

LAY (C. aurutus in Qihe River)

H A48 (C. auratus langsdorfi)

HZ G (C. cuvieri)

B4l (C. carassius)

# (C. carpio haematopterus)

75 IESRMIA R (C. auratus gibelio A in Fangzheng)
FIEMID R (C. auratus gibelio D in Fangzheng)

(Kumazawa et al, 1999)}/> X4, D-Loop XIkf;F
tRNA-Pro fll tRNA-Phe Z[i], £ K 924 bp, fEH
DNA & il FifE sk A7 8, B REiH5 CiiEr
A AR DL I X I AZ AL B R T )N,
s AT R, R EA R R A+T
i 47 P (65.8%) , I K T 4 hr A 3k PR 4 H: Al DX 35 1)
A+T Frid; HESMEEA S 3 AKX &k85 5751
[X(TAS-1. TAS-2. TAS-3). H1Jff5F X (D-box)FIfE
SFEH)IX (CBS-1, CBS-2. CBS-3) (Boore, 1999), i
PN PR A AR 484 (L 8%) | tRNA-Asn Fil tRNA-Cys 2 |
)52 AR IR X (OL) K 33 bp, %5 T 4RIE A -H a2
K JE A L(ON et al, 2008).

25 BREDW

FRINEIRE 77 R GEHEAL R LI 1 R F 51
TEIERRFF B T4 R, s ke, R a5
BRSO R B, 57 IEARI R RSO R il .

3 itig
3.1 HE&EENZE

il J& (Carassius) #3832 4347 T MR K fifi f2 H:
ARG, AMUFRBAR R, i H AR & ristfe £

FIEARBUAZR (C. auratus gibelio A in Fangzheng)
FIESRMIDZR (C. auratus gibelio D in Fangzheng)
MY (C. auratus in Chuzhou)

M2 WL (C. auratus var. pingxiangnensis)

1 (C. auratus auratus)

YL (C. aurutus in Qihe River)

HZA4REY (C. auratus langsdorfi)

24 (C. carassius)

HZAE 4 (C. cuvieri)

JTIEARBIA R (C. auratus gibelio A in Fangzheng)
J7IEARBID R (C. auratus gibelio D in Fangzheng)

18 (C. carpio haematopterus)

FIESRMIAR (C. auratus gibelio A in Fangzheng)
JTIEARBIDZ (C. auratus gibelio D in Fangzheng)
MNP (C. auratus in Chuzhou)

4l (C. auratus auratus)

PP (C. aurutus in Qihe River)

¥ % WL (C. auratus var. pingxiangnensis)

H 2434 (C. auratus langsdorfi)

H A8 (C. cuvieri)

TRH (C. carassius)

8 (C. carpio haematopterus)

P TR SRER ZH 13 A8 1 Bk R A 1 R 7 91 (a 1 b) FAUEERR 7 51 (¢ A d)AY R S AL AR
Fig.1 The phylogenetic tree based on the nucleotide sequences (a and b) or amino acid sequences (¢ and d) of 13 protein-coding
genes in Carassius fishes and C. carpio haematopteru

afllc: NIR; b Al d: MP R 45 sUECFRR SRR
a, ¢: NJ-trees; b, d: MP-trees; Numbers in nodes means bootstrap value
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FEME, W R AR S =5t E . iR B S A
PEAEFE PR A58 7 CAYTE L (Gui et al, 2010; Xiao et al,
2011; Podlesnykh et al, 2012), X 1 F#lJ& a1 35 19 53 1
2 N R 5 38R DL e NS vh 28 3 1 4 (0 AEVE 2 W Oy
ST GO i o ey = B F ke S e Sl =S
(A 7%, 2007; Wang et al, 2013), HIRANFFAEH
— B4 (R 5L %%, 2002; Takada et al, 2010) . ))& 1
0] LRI 4y M E(C. auratus) . SREFI 4G T H A5 5
KA 9 FEE(C. cuvieri) 3 N4 ek 68 5 SR A0
AWy Ff(Murakami et al, 2001; Hosoya, 2002; T4,
2012), M58 3 Tl g fa S b R SE R4 13 A
Jo 5 R A R T TR e 91 R 3 TR T 80 1Y) 2 e it AR A
N, RIS SRR AR R, B A 2R
STF; T EAP(C. cuvieri)y g —AN HAT B ST E R
R, 5 AR A s L I B R, NI,
H AR R A C. cuvieri 1idFE C. auratus cuvieri, =8l J& 1Y
— B, AL R E 25 3 )
it FEFH S (2012)2R LA 1R CO T #8437 51 (DNA 4
JEAD) . ELRPF2013)"2R FHZ KK Cytb F1 D-loop (1)
i) J fa S AH T A 2 T AR 45 2R

BR] 43Ry Z2 A WAP (F 45 4 £ Carassius auratus
var), HEKEGE#I(C. auratus)f] 4> K 8 (C. auratus
auratus) 5 4% W A1 4R ) (C. auratus gibelio) iV F
(% =REE, 20005 HEHTY, 2007), SCTHRENR 3L,
BT E P HEAX R B 2 A5 R £ SR ) 2 AR AR B
IR, 5ok — Ll 3 b B i AL Kk E AR 3
FROARENCEEETY, 2007; IWARES, 1997), (HIXFHLTE
RGN, B 2R R TE B L T 0Bz Rk — A%
RTMAS 2 S 380 ) Z 51K (Apalikova et al, 2011; Takada
etal, 2010); T HMAAWFFEL R 0T LIE H (& 1), AA
X AR SR 2 O RN R 2%, WREAL & 21 st
fEE S 22 S R ., [FE TR LT =
AR R 7 IEAR B | JBR M E | 0T o S R —
fE A B SR 2 OC R 2 SRR, HY AR R B
680 55 A A g 3 3 B % OC R AT, 1T 55 AR RS PR 1
J7 ARSI RN BSR4 O R WA . T R IF(2013)"
PIBFFE S SR R, RS — SR N g, )
(C. auratus auratus)H K EB A FER ] 1 R4 e R 5 H
AT AROG, TS RAPE R TO R, Xk — Uil T
fEvEAE g 2R TP AR R L AL, B DL, AR
I ASAE J5 IE AR S I SRR, AN G4 v B R b AT
1) A5 AR

3.2 N R S ih L

1 JS LRI (1) AN 7] DX IR fb TR AN ], 2 A 4%
MR R G kB E B RIAA FTA W] (588 41 %,
2004; Zardoya et al, 1996; Miya et al, 2000), 7E 4T £
ST, AR RIS MR E KB HE L
1/ SR 4T S LA A W Ay T AR OK ST, AR
AF 9% 25 305 3k DA PR O B 2Rk DNA J3 51 0] L3k
1RERGH . TR R G R AT A R SR g
13 A8 [ g S I R sl A i T 12 S8 1 g s 3 (R )
IR T 9 45 Y %5 Hz e ok 4 2 3R G kAL AR B Ry
A %E(Miya et al, 2001; Elmerot et al, 2002).

B £ 28 13 AN 1A o A 5 35 R 1 A 1 TR R A
TR T R Gt p o, Hp [ B nT 43 R
BE, —20H | S LR, 2
ARANA A D ZR)MUFR Y, X Z BBk -5 7 TE4R
B EA Bl R OC R, W A] R LA AR R R
X 8 Pl (Carassius auratus) 5 77 iE 4R 6l ) 2 45 %
Z s, #H—H4E(1983). HMELE(1998), LK
ZF(2002)WF 5 R, SRS 7 IEARED A R EA A
R AL T 5, BT O IER S — sy i &R, I
JrIEAREN A R D FRE L RPN 9 35 A5 1k
PR o B R I EE(2015) R HIZORLAAR Cyth Az il X i #F
RN, BN S 7 IEAR(A 2R) AT Feilt A9 2%
GRFR, RTEFEMETIEEMA R)WEELR,
Ih A % %5 (2009) FL 58 1IN .y 1E AR RN 32 5%
il 3 FhAEAR G T SRR, & BRIBR N 6 5 1E 4R 67
TE A bt 55 M 60 55 52 5 0 m) B A T, Wk 4 4K 4
(1998) ., i iAF45(2009) I 75t A5 21 T AL 45 51
XU A R AU, ANERTEES L2l -,
T M ) 52 5 R 0T IE AR 2R A A ST ST G
T, AR IR S0 5 g LI b ) — > b Ty R R

Ok, kTeft, ki, & =R EE SR BT
7%, ML, 2009(4): 17-19

DA%, wIRRE, RIS, & NS KRR W 2 ISR
K735, 2010, 31(5): 16-20

1E5EE, 2%, RS, 5. PEBURST IR @ISR K.
BERSE: BismphE DA st 2002, 145-162

XIRLE, #ihaL, R, % WEFME 5 ML RLRA
ATPase FEEFHI Y LLE 43 #. IRk, 2011, 41(1):
36-42

1) EIRWF. PR AR AL AN TEPE X B (s A a5 R ). b R A R A S A 2 iR 3, 2013, 1-118
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RAR, FRA, M, 5. &40k DNA Cytb JEHF515>
M R S0 SR 6 R 8T, m /K7, 2007, 3(1): 26-30
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Sequence and phylogenetic analysis of the complete mitochondrial genome of
Chuzhou Crucian Carp (Carassius auratus)

HU Yuting, HU Wang”, JIANG He, LING Jun, DUAN Guoging, PAN Tingshuang

(Fishery Research Institute of Anhui Academy of Agricultural Sciences, Hefei

Abstract

230031)

Chuzhou Crucian Carp (Carassius auratus in Chuzhou) is one of the natural gynogenetic

crucian carp originated from Anhui Province in China. It belongs to the genus of Carassius within the

family of Cyprinidac. To investigate the species status of this fish, we performed the direct DNA
sequencing on the PCR products of the complete mitochondrial DNA (mtDNA). The total length of the
mtDNA was 16581 bp, including 13 protein-coding genes, 22 transfer RNA genes, 2 ribosomal RNA

genes and a non-coding control region. The composition and location of genes in the mitochondrial
genome of Chuzhou Crucian Carp were consistent with those of Cyprinidae fishes published in GenBank.
The tRNA genes formed typical secondary structures except for tRNA-Ser (AGY). The CO I gene had
GTG as its initiation codon, and the other 12 protein-coding genes had ATG as the initiation codon.
Among the 13 protein-coding genes, 9 had complete stop codons but CO I, ND3, ND4 and Cyt b had an
incomplete T as the stop codon. Sequence analysis showed that there was high similarity between the
mtDNA sequences of Chuzhou Crucian Carp and other species in genus Carassius recorded in GenBank
(>94%). The nucleotide composition of Chuzhou Crucaian Carp was 31.6% (A), 26.2% (T), 16.1% (G)
and 26.2% (C). We conducted the phylogenetic analysis of the mitochondrial genomes of 9 Carassius
fishes and 1 Cyprinus carpio, based on their nucleotide and amino acid sequences of all protein-coding

genes. The results indicated that the phylogenetic relationship between C. auratus gibelio in Chuzhou and
in Fangzheng was the closest while C. auratus gibelio in Chuzhou and Carassius carassius was the
farthest. Our study may provide basic data and contribute to the classification of Carassius and

Cyprinidae fishes.
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