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Genetic polymorphism of mitochondrial DNA cytochrome b ( cyth ) se-
quences of Protosalanx chinensis in Lake Taihu

LI Da-ming, ZHANG Tong-qing, TANG Sheng-kai, ZHONG Li-qiang
( Freshwater Fisheries Research Institute of Jiangsu Province/Key Laboratory of Fisheries Resources in Inland Water, Nanjing 210017, China)

Abstract: To protect Protosalanx chinensis germplasm, and maintain its sustainable develepment in Lake Taihu, the
cytochrome b (cyt b) gene marker was selected for the genetic diverisity analysis. The completed mtDNA ¢yt b gene se-
quence (1 141 bp) of P. chinensis were obtained through PCR amplification and sequence analysis. The average contents of
base A, T, G and C in 35 homological cyt b genes were 21. 67% , 29.25% , 16.71% and 32.36% , respectively, with
content of A+T (50.92% ) a little higher than that of G+C (49.07% ). Thirteen variation sites were detected, acconuting

for 1. 14% of the total variations, of which nine were

KFm B .2014-11-22 parsimony informative sites and four were singleton

EEUE LA T ERAIEE I H (BK2012488)  VLIVE N i & informative sites. Twelve haplotypes were identified in 35
KSR GEE -5 PR I (VLR A Ve Sl R, 2013)
WH

PEZ R 2K AT (1981-) 33 W Rg i g £, T B BRAIE 5 01, F
FET7 I IR B RS FRSE, (E-mail) 1dm8212@ 126.
com

BIEE . IKIEEE , (E-mail ) zhiq3@ 126. com ber of nucleotide differences being 3. 378. The phylogenet-

individuals of P. chinensis, with the average genetic dis-
tance among cy¢ b haplotypes being 0. 003, the haplotype
diversity and nucleodide diversity being 0. 850+0. 045 and
0.002 96+0.000 17, respectively, and the average num-
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ic tree revealed that twelve cyt b haplotypes were clustered into one clade. The positive Tajima’s D value (0.224 52) of

neutrality test suggests that P. chinensis has a stable population without experiencing population expansion.
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Table 1 Distribution of polymorphic sites in 12 haplotypes of Protosalanx chinensis with mtDNA cyt b in Lake Taihu

ARSI,
HAERL AR
180 210 429 438 498 501 506 585 666 741 895 1089 1107
LTHI 3 G T A C G C T A C C G A
LTH2 1 T
LTH3 1 . C . T
LTH4 1 . C . T C
LTHS 5 . C . T
LTH6 1 . C . T T
LTH7 12 . . . . A T
LTHS 3 C
LTH9 1 A . G A C
LTHIO 4 A . G (0
LTHI1 1 A C
LTHI2 2 A G
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RIZREME RO IR 2 R R (3R 2) o G
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(P>0.10) , KWK KM A ke, A &
Diad PR

Table 2 Parameter of genetic diversity of P. chinensis population in Lake Taihu
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Fig. 1

Neosalanx taihuensis

The phylogenetic tree of mtDNA cy? b haplotypes of Protosalanx chinensis

K3 KHBKERE cyt b BEEFT 12 4 BA{EE =15 855 ( Kimura-2-parameter %)

Table 3 Genetic distance between 12 haplotypes of P. chinensis with cyt b sequences ( Kimura-2- parameter method )

FE A A LTH1 LTH2 LTH3 LTH4 LTHS LTH6 LTH7 LTH8 LTH9 LTH10 LTHI11 LTHI12
LTHI1
LTH2 0.001
LTH3 0.001 0.002
LTH4 0.002 0.003 0.003
LTHS 0.002 0.003 0.003 0.004
LTH6 0.004 0.004 0.004 0. 005 0. 005
LTH7 0.002 0.003 0.003 0.004 0.004 0.002
LTHS8 0.003 0.004 0.004 0.004 0.004 0.006 0.004
LTH9 0.003 0.004 0.004 0.003 0.004 0.006 0.004 0.002
LTHI10 0.003 0.004 0.004 0.004 0.004 0. 006 0.004 0.002 0.002
LTHI11 0.003 0.004 0.004 0.004 0.004 0.001 0.001 0. 005 0. 005 0.005
LTHI12 0.002 0.003 0.003 0.004 0.004 0.004 0.002 0.004 0.004 0.004 0.003
3 i (1141 bp) , Bl G(16.71% ) Wy & &A%, HA W

2RI DNA (mtDNA ) ELA P4k B R 35 A% | iE
e LI H A R ) 2 TR S
K BRSO, b iR b 5 (e b)
SRR A B AR N  Hke s RGE b BE A
Ll AN B N e NI G AR o ) S R
ARIFFEAF T 35 S RKIIKAR M e b FEH [FIR)T )

W G R, Bt ey b FER AL EERAE |
FEAGI R 13 A8 T A, A IHA B E AL, H
oL AR S, 2 AR AL AN, S5 SR AT G IRl £
& AR B0 b R B A R

it A% 22 FE MR 4 AR W b oy R ] 1 35t A% A2 S
B, AP 38 R R B AL AT 2 R
PEFRBORZAT TR Z FE M8 SR A & — - R sl A



844 H K&k 2% W]

2015 4F 55 31 % H4 M

WL ZREEN 2 AN TR bR, AW, KRR
1 AR 2 REEFR BURZ T IR Z2 RE TR 50050 N
0. 850+0. 045 F10. 002 96+0. 000 17 , 5% JH H} =5 B3
I Z M AT IR Z R RRIE . AT E
XFERIAR DNA J¥ 91 (14358 15748 S5 434, B AN [ LA 72
ZAEERIZ TR Z REPE R AL G o A 4 FhSAY 26
1 FPALR AR A AT ZAEPE ( h<0. 5) 5EARAY
AR ZAENE (7 <0.005) ;5 2 P AR & BA A
A ST IR Z AR 5 3 Fh 2R AR AR A Y
RS AT IR Z AR E 5 4 Fh B AL & AT R
SRS AT IR Z AR E L ARHIE ST R AR
BRI R R T56 2 Fh 2R 22 i T 2t i
BAONE S e i o TR 1 R K A Y R R
PR P o A R g b 28 A8 1) AR i
AT IR 2R, — il T Bl By PR
TG YRS R 7E B 20 80 ARAR AT K AR fa Ah R B
LURITR R i AR RRAR, B A2 2 35 A% R S0800 1Y)
SO o — T, KR A A JE I, R
PRFHEECE AR TREE 2R, HILKHIR
R AL FRE IS 1% 22 I ELA 8 1 B M R PR R
R H TR Z RS AL, S oh, Tl LA IF T R
TR AR 3 A5 2 R S S SRR TE > (B 5T
S5, T LIS H R AR R e st 1L 2R B
PRI, PR AT R £ o 5 5% 50T T (47 v AR A
FhETGER A FE R 5t A% 2R A B X,

B T ] (4 35 A5 HE B R NJ R AT LAE
IR IR A PR 7 (1] 1 3t A% B 25 AR AR, i A ERLA%
RIS g — 3, RIS f Fi i N A B 8 1Y 38t 4%
Ak, 3 5 B Al A A U S A AR £ R A it A 254
OIMTEE RS — B0, KA R PN R (R] 1935t
FRARBIPEFE B S 3o A% B #0120 AR, X nT RE S5 05
S b KRG R B A2 B A ™ EE 1) 35 A5 RSN 1) 5%
WA G, (HFGEEE RS, AR eyt b FRATALH B
FIRRA R 25, A5 A LTHT MEBCE 12 4,
{H 6 4~ ¥f% % (LTH2 \LTH3 .LTH4 .LTH6 .LTH9 Fi
LTHID) A 1 AR, 13X — 5 T o] R K4l
FREEIE AL FR [ SR PR A 45 1, ] BB A2 BT 8t
AF A A 5 K ISR 100 388 LTI T s R B e 3k
7 AR REME AN — L SR g /D Y PR AR 2 2%
SRRARRAR F )L 2 e e, B, 7R (EOR =2
B, A XTI T O AR 5 B AR B R A TR 2
BEPERIFRRESE A PEA T X5 EUAIF 2, DA 17 3B 6o 186 5 ik

A REE R AT

Wb 4384 A 1k RS HOE NLRE T AR AT RE
TIFHEAE BTG . 5 BB SR R
B A B A AR T, ARCGE BRI AL T AE L
) E MRS AL R T e AL S ek b R
RESFBUVHEA SR, S A A K S B AR
1%, MM SRS TS I RE T, AR BESE
BRI R R H 1A 5 B LA A 2 R
EAZH R 22 R AARG ] A R L £ 1) o 2 20 50 )
A0, X SR IR T ZORMR R . Ik, R G
FRAI I 0 B, AT 80N RO W) #1853
P R KR R S R AR R 5 R AR
DX, PR X AR 1k — DI AT 2l 4 il R A 17 5 S
NG AR A7 I 18] S i, 12 S92 30K ) R R e 3 M) Y
SRR,

SE Lk

(1] 5k . ap R YR 2R (1], A,
2008, 43(6) :4-6.

(2] FERBL MK, BOLE. R A A 2R RO b 3 3R
[J]. ‘EWZREHE, 2002, 10(4) ;416424

[3] AVISEJ C. A role for molecular genetics in the recognition and
conservation of endangered species| J]. Trends in Ecology and E-
volution, 1989, 4. 279-281.

[4] WAITS L. Mitochondrial DNA phylogeography of the North Ameri-
can brown bear and implications for conservation[ J]. Conservation
Biology, 1989, 13. 408-417.

[5] P26, BaEst, T 80,4 X 3 AR 4ok {k DNA
AMIEER b I F I 2B [T]. oKk, 2009, 39
(6):16-21.

(6] =5 S,z 55, FOBL%E FET ALk LR Bt
FHOERGEREFI]. KAEAYFL, 2011, 35(3) ; 449459,

[7] ZHANGJ, LIM, XU M Q, et al. Molecular phylogeny of icefish
Salangidae based on complete mtDNA cytochrome b sequences,
with comments on estuarine fish evolution[ J]. Biological Journal
of the Linnean Society, 2007, 91(2) ; 325-340.

[8] ZHAO L, ZHANG J, LIU Z J, et al. Complex population genetic
and demographic history of the Salangid, Neosalanx taihuensis,
based on cytochrome b sequences [ J]. BMC Evolution Biology,
2008, 8: 201-219.

(9] ®FEM, AFHE, LR, 5. KL RE T3 E 5 6
FEN[)]. AR, 2006, 26 (7). 2247-2254.

[10] A B A gk 1,55, WIS o1 S X 0 208 i d ik
W], TIgRLEE,2013 ,41(4) :311313.

[11] SRIPH. RARMICAG A B RUEE[T]. BIARE, 1992, 4(2) .
25-37.

[12] EEIF BRI KRB aAKEEENIIRIT]. Biaek,



ZERANEE . K FAR AL ( Protosalanx chinensis) A0 2 b FEK ¥ 51 2 %281

845

[13]

[14]

[15]

[16]

[17]

[18]

1992, 4(1) . 56-62.

VNI N PN e R SR SR < e AR P R T A
1985, 9(3) : 275-287.

HAmA W SRR AR R AR R R N SE
VB R AR B AE A [ ], K4k, 1999, 23(3) : 254-
260.

SAMBROOK J, RUSSELL D W. Molecular cloning: A laboratory
manual[ M]. 31rd ed. New York: Cold Spring Harbor Laboratory
Press, 2002 : 463-469.

BURLAND T G.
ware[ J]. Methods in Molecular biology, 2000, 132 71-91.
ROZAS J, SACHEZ-DELBARRIO J C, Messeguer X, et al.

KA,

DNASTAR's Laser gene sequence analysis soft-

DnaSP, DNA polymorphism analyses by the coalescent and oth-
er m ethods [ J]. Bioinformatics, 2003, 19 (18 ) :2496-
2497.

TAMURA K, DUDLEY J, Nei M, et al. MEGA 4 molecular ev-
olutionary genetics analys is (MEGA ) softw are version 4.0 [ J].
Molecular Biology and Evolution, 2007, 10: 1092-1093.

[19]

[20]

[21

[

[22]

[23]

[24]

GRAY M W, BURGER G, LANG B F. Mitochondrial evolution
[J]. Science, 1999, 283 (5407) . 1476-1481.

ROGERS A R, HARPENDING H. Population growth makes waves
in the distribution of pairwise genetic differences[ J]. Molecular
Biology and Evolution, 1992, 9(3) :552-569.

KOHER T D, THOMAS W K, MEYER A, et al. Dynamics of mi-
tochondrial DNA evolution in an imals: Amplification and sequen-
cing with conserved primers [ J]. Proceedings of the National A-
cademy of Sciences, 1989, 86 (16) : 6196-6200.

Mz Bl. gl Z ARV RHARAE (D], EWRRAfE R, 1990, 2
(1) 158-164.

GRANT W S,BOWEN B W. Shallow population histories in deep
evolutionary lineages of marine fishes: insights from sardines and
anchovies and lessons for conservation[ J]. Journal of Heredity,
1998, 89 415426.

B Sk U LS. RIREHMR AR T ARG b 75
BRI I AL SE M RBNRE D S (1], AR 2Rt 2010, 18(3)
251-261.

(FE% 5 TREAR)



