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The genetic diversity and phylogenetic relationships of
mitochondrial D-Loop partial sequences in eight
representative varieties of goldfishes( Carssius auratus
var) and wild crucian carp( Carssius auratus)
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(Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated
by the Ministry of Agriculture, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ; Genetic diversity and phylogenetic relationship in goldfish ( Carssius auraius var) were examined
using mitochondrial D-Loop partial sequences at eight representative varieties of goldfishes and wild crucian
carp. The eight representative varieties were Red Common Goldfish( RC) , Red Fantail( RF) , White Oranda
with Red Carp( WR), White Pearlscale ( WP), Red Tigerhead ( RT), Black Moor (BM), Red Moor with
Butterfly Tail( MB) and Red Bubble-eye with Dorsal Fin (RB). 699 base-pair nucleotide sequences of
Mitochondrial D-Loop were examined and analyzed for genetic polymorphism. Sequences data showed that all
129 sequences were grouped into 17 haplotypes. Nine representative varieties shared same haplotype. Five

representative varieties of goldfishes(BM, MB, WR, RF, RC)had haplotypes respectively. The results from
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the analyses of genetic distance and cluster analysis showed that six represeniative varieties( WP, BM, MB,
RT, WR, RB) were clustered together first, which then clustered together with RF and finally clustered
together with RC and WC. Wild common carp evolved to common goldfish first, and then common goldfish
evolved to some primitive varieties of fantail goldfish, then differentiated to other representative varieties.
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1.1 sEmdbe

SRR 4 4 BN B 4 (Red Common Goldfish, “RC”) ,4L3C 4 ( Red Fantail,“RF”) ,£LTR
Fi &3k (White Oranda with Red Carp,“WR”) , H¥2Ek( White Pearlscale, “ WP” ) , ZT¥ifisk ( Red Tigerhead,
“RT”), 4L B5 i BB (Red Moor with Butterfly Tail, “MB” ) , 2 Jp; i& ( Black Moor, “BM” ) , £I. 7K # ( Red
Bubble-eye with Dorsal Fin, “RB” ))& & ,WH FE T £ W EAFELFIR AT R, B4EM(Wild Crucian
Carp,"WC" ) R B KILILHFEER . B LRaMEILRE, SR EH /T, 95% BERREEH.
1.2 SEE U5k
1.2.1 E[F 4 DNA A3RE

B FPEEYLER 13 ~ 16 MEEAS, BT 129 MER (LR 1) , B MEERBRE N BEE N %7, 5]
. BES RS RERENRERERF T, 3 A 752 BESNMHERETHG MR & DNA #25
MR 4 CIRIFE A,

®1 NP @mFEEME L D-Loop RERE FRHMFEE T AN

Tab.1 Base compositions of D-Loop partial sequences of eight representative

varieties of goldfishes and wild crucian carp (%)
Ly REA B T C A G A+T
wC 15 30.3 15.9 2.7 21.1 63.0
RC 13 30.2 15.9 32.5 21.4 62.7
RF 14 30.3 15.8 32.6 21.3 62.9
WR 14 30.2 15.9 32.5 21.3 62.7
wP 16 30.3 15.8 32.5 21.4 62.8
RT 14 30.3 15.8 32.6 21.3 62.9
MB 15 30.2 15.9 32.6 21.2 62.8
BM 14 30.2 15.9 32.5 21.3 62.7
RB 15 30.3 15.9 32.6 21.3 62.9
Ave. 129 30.3 15.9 32.6 21.3 62.9

1.2.2 PCR ¥ HEREFINE
M GenBank F T 84 gobr &% X # R BT 5 , /8 F Primer Primer 5.0 %154, IER5IHHN
5'-TAAACTAAACTATTTTCTGG-3' ; f [ B| 4% 5'-TCTCATCTTAGCATCTTC-3', B |4y LA THY T
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PCR L £&f8.95 CHAHE 4 min, 35T 35 WC RB DBM WP MB  WR RF RT
TBEF (94 °C A5 30 5,49 °CB k 60 .72 C IE {8
90 s) , BJ5 72 CIAFHEM 10 min, 4 CHRIF, §Hf 915
HhE A ST S B X B, PCR R M 1A R BERS
50 pL, BAFERES pL A 1. 0% M BRAE W B

ﬁkﬁ@ﬂﬁﬁ&jﬁd\ﬁfg&%g( HEkERILEL), E1 4 &FMEAEME ntDNA D-Loop
FEm a5 BN F B LA TAY TEBERAHR ) e )
T Fig. 1 The amolification result of mtDNA D-Loop partial

. sequence of eight representative varieties

2 =R of goldfishes and wild crucian carp

WC: B4 6 RB ZL/K#1; BM: 8 1% ; WP: A3k ; MB . £1 Ji. i 4t
B WRATEE L ;RF . 4030 & RT. 20k ;RC. 4 E S A

2.1 [FEHT

41 mDNA EFH A S K FE A 16578bp, H
D-loop X 4 FFIHK B K 921bpt") o A< S 52 18 £ 1) D-loop X #BSFFEFI AL F D-loop X %3 tRNAPhe
EH—¥%i, FIF Clustal W K72 XF BT A3 1Y IE /2 [ )5 51 64T [FR b X 2 J5 BEAT 882, K R IF Y
129 %75 RIIEHEF 3 M BRIE# & P IRT5 , B AR AR E 699 bp WRIEFII AT 4. &S
BARREERIX A+ THETHEE62.7% ~62.9% )HERT GC+C FE SR NEL,
2.2 )\ A RE AR E T

PR BT P 3 i B BIBOA & BA R BITE 8 /N4 S b o 8 (B B A A 1B L., S5 SR 032 2,
7E 129 Erfmh AR 2] 17 FpeafEAL, 34838 %] GenBank (J731 5 2 : EF191049-EF191065) , 9 />
PRI E] 1 P ERER S R4 (BM,MB, WR,RF,RC) ¥#:0 B4 B A B9 SRR, B A 6
H 6 P AL NP A (114 BAES) IR 11 Freafsay,

®2 FAHM/\AMRHESEENAEESH

Tab.2 Distribution of haplotype in eight representative varieties of goldfishes and wild crucian carp

R il—g H1 H2 H3 H4 HS Hé6 H7 H8 H9 HI0O HI1 HI12 HI3 H14 HI5 HI6 H17

WC 0.600 0.067 0.067 0.067 0.133 0.133 0.133 0.267 0.067 0.067
RC 0.215 0.615 0.231 0.077 0.077
RF 0.286 0.357 0.286 0.286 0.071

WR 0.019 0.846

WP 0.250 0.375 0.063 0.375 0.188
RT 0.215 0.214 0.357 0.429

MB 0.267 0.200 0.400

BM 0.286 0.571 0.071 0.214

0.154

0.200 0.200
0.143

RB 0.330 0.267 0.267 0.267 0.133 0.067

REFTS 75 F DNASP4. 10 1+ B &SR E S S SR IE 3, AN 11 MEHFBRE R
B A AR T RS S HEA RS, B M 8 NMea R T A2 IR (WP) AR S RS,
Wik (RT) WEHFRESMES .
2.3 BMEEEMSTFRER

B {4+ DNASP4. 10 X} 9 4~ ghFh b 17 Fpa 8l DASB sk (NJ) B3 M R Gt b it (B 2) s B A 70
E4 FhEAERI(H7 ,H8 ,H9 , H10) 5 HAL AR > BRI ERIT, M SEENEA MM EA
FEF AR RESEAW (B 3) T LAFEH 6 @ F4 4 (WP,BM,MB,RT, WR,RB) e B7E— IR, K5
IR 54 3CE (RF) L ES M (RC) FAM(WC) BE—E,
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Tab.3 Genetic diversity parameters of D-Loop partial sequences of eight
representative varieties of goldfishes and wild crucian carp
SR BERESME(HD) LAALEE(S) WMARBAAE(P)  FHEFBRER(K) BERELERE(P)
WwC 0.905 7 6 2.533 0.003 65
RB 0.824 4 3 1.286 0.001 84
BM 0.615 3 3 0.967 0.001 39
WP 0.825 4 4 1.292 0.001 85
MB 0.771 4 4 1.543 0.002 21
WR 0.264 2 2 0.527 0.000 76
RF 0.758 3 2 1.022 0.001 47
RT 0.747 3 2 1.165 0.001 67
RC 0. 603 3 2 0. 821 0.001 18
Total 0.786 11 11 1.534 0.002 21
72 H4
3 E—
B3p——Hl
BT 4 45 R IS B AR ST IR 68 o
> 2 —~ —1
b o ABF5EET D-Loop I 4R B , B A4 71 H12
N — H15
BRI AR 0. 600, 1T 5 T 4 .45 i 7 Y B o
HI%0.019 ~0.330, & A% SF B RS A MK . s
RAEB AN —¥ A, DR e o
MR TEAS, XREHTEERNETLRS, % H16
B A B R 4 S A, AR IR T 5 e
HARREE, BRI R EHE, X — 1R, % H7
Tk E R AN R BEMIRT, A TR 75 ne

FFHA R RO E RS, SRR FRE R IT

3, X F A E SR SRR, B, AT

N4 fa YR AL 2 RE A, B UCR B R B0 1R 48 B 1R

i e Y N A e R T e S Dl
M+ B G AT IR REER IR UK, TEIE—T

&
MRS, &8 5 ERE Mo NESHIELE
TIRREZEA, R T RZH G MmF, RAPD 47

R4 s — e B AL F 41 DNA %R EH, 211
BB AR R B, T 57 A IR, (EL R e
R T H B AR ERELAH, EdNAE
E KT R I, 4 300 B b s Ak 72 ol ok
T — S B AR 0 o AT LAAG I B 50 B 44y, R
HATHHEAEN . 1EE BT LA D-loop
REFIHSHEREN, 8 MaMEa S E4em
JEE AR B TR AT k.
LAXEMOAESEILS MRS BEHEE BE
B, ARG FRT AR S 4 B0 RIS, BF A 6
TEH AL RS AT PEREYR R A T R AR

B2 \A-aFpa B4 2ok {k DNA D-Loop
FP3l 17 R (5 R4 NI 20 F RGN
Fig.2 Phylogenetic tree of seventeen haplotypes of
mtDNA D-loop sequences by NJ method in eight

representative varieties of goldfishes and wild crucian carp
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Fig.3 Phylogenetic tree of mtDNA D-loop sequences
by NJ method in eight representative varieties

of goldfishes and wild crucian carp
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