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Abstract: To assess the genetic diversity and genetic variation of Coilia brachygnathus populations in the
mid-lower Yangtze River, three geographical populations from Dongting Lake, Changhu and Chaohu were
studied based on mitochondrial D-loop sequences. Some genetic diversity parameters were analyzed by
DnaSP 5.0, and heterozygous molecular variation analysis (AMOVA) was acquired by Arlequin 3.1.1. Using

MEGAS.0, we analyzed the base composition, the number of nucleic acid site replacement, the calculation of
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the genetic distance between populations and among populations. We also constructed the neighbor joining
(NJ) phylogenetic tree, and the NJ system tree based on the topology of each branch. Network 5.1 was used to
analyze the sequence of the control zone, and then the haplotype network diagram was constructed. Genetic
diversity and genetic structure of C. brachygnathus populations in the mid-lower Yangtze River were
analyzed. The results showed that there were 1 236 bp, 90 variation sites and 54 parsimony informative sites
in D-loop sequence. There were 58 haplotypes among three geographical populations in the mid-lower
Yangtze River, and the haplotypes diversity range was 0.949 - 0.982, the diversity of nucleotides was in the
range of 0.004 99 - 0.006 21, indicating that the three geographical groups in the mid-lower Yangtze River
had a high genetic diversity level (Table 2, 3). The genetic differential index Fs of total for populations was
0.265 95 (Table 4), showing that the genetic differentiation among populations was moderate and significant,
especially between the Chaohu population and other groups. Similar results were also obtained according to
the NJ phylogenetic tree and haplotype network diagram (Fig. 1, 2).
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o T ZAE MR SRS, H AT st
Mg T /N H B IR EAE AN B> (20
2006, HCAF5 1 F IR AN 50 At 55 Y5 1) 1
WHERE. HET, XA R0 R R B AR
SUEPE. ERSEK ML BIRSE S (s
DA 1984, JESEDAE 1985, KBS 2005,
AP 2006, X514 2008, YFEGERSE 2009,
JOHEEEEE 2011), IXEL TAE A a1 w77
27 FE TR

mtDNA F A BF ZR 15 45 175 AL F R 1,
512 D-loop X (13 4k 3 R A5 LA X Bk 5 i
DA b, I b B RO P A AR 1) 388 % 3 A 1Y) B
Bhrid, 2R T RGO RV Fh R
T 1) (¥ 38845 22 FF 1% 7 T (A 78 (Xiao et al.
2009) . A IS T 43 B R AT mtDNA

D-loop X485, 1 ke AT As (7] #HLA A
IR A% 2 FEE AT R R RE, W RN
TR 1) 5 A R A B R T B ST A AN RPN
SRR ST

1 HR5FE
1.1 SERk

FHAUTAEA T 2014 4 10 H % 2015 4E 9
JH RATE] DT 2380 A8 AN S R4 (R D).
FEABITABENLIEEY 30 J2HE AT AN A, 42 5
BYEE LN 3 ~5 g, BEIKLEET R, H
T JE sk .
1.2 @t D-loop FHIHIY 53 e

S EALAZ) 50 mg, FIHAT AN TR
(B WA BRA J M sh P4 2L K2 DNA
PRBOAF G BUE R 241 DNA. ZFifk DNA
D-loop M3 H451#%7%14 DF1 (5'-CTA ACT
CCC AAA GCT AGA ATT CT-3’) 1 DR2
(5'-ATC TTA GCA TCT TCA GTG-3") (JH T+
& 2007).PCR M55 9:95 C AL 5 min;
SRIGHEAT 95 CAEME 40 s, 55 ‘CiBk 40 s Al
72 ‘CHEAH 1 min, 3t 30 ANMER; &5 72 CIit
1 5 min. PCR F=#)% B g W BERR FL UK 5 FH A2
TAM TR (R KA R " UNIQ-10



* 108 * B2 & Chinese Journal of Zoology 53 &

R1 FIHHEERESR

Table 1 The number of Coilia brachygnathus in each location
LN S PR} KFER ] CE-HD
Population Sample size Location Sampling time (Year-month)
TR B2 30 0 7 V] 3 £ AL S 201507
Dongting Lake Dongting Lake in Hunan fish pier
_ 3 e N
K] 0 LEES ST 01410
Changhu Changhu in Hubei Guanju pier
S 30 BB K T 2015-09
Chaohu Anhui Chaohu City south aquatic products market

il &E . S aifb )y G r=wE A T4
VTR CEEE R BRA = AT P SN,
J¥ 31 28 1F S P 0 B 5E DAARIE 7 47 0 i ) AH
X AERA T o
1.3 HiEss
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NTLRSN o 1z FHEHAE AL 73 T 8 4F DnaSP 5.0
SRR (HD . AR 2R Hy f1
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Arlequin 3.1.1 A E4T HLA5 Y 6] 43138 5 o0 A
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33.2%- 19.4%F114.2%. A FI T &8 (66.5%)
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FEPE (B G 0.949 ~0.982, WL FEMETE
0.004 99 ~ 0.006 21 . Sy HERFEAR 2 2547 51

K2 ERSAAIREARER
Table 2 The haplotype information of Coilia brachygnathus

S LiRRRICE s LR ipCE 2 i EZN NS WHRZ
Population Haplotype no. Haplotype diversity Polymorphic sites Nucleotide diversity
T BETH Dongting Lake (7 = 30) 21 0.963 26 0.004 99
8 Changhu (n = 30) 19 0.949 33 0.005 53
157 Chaohu (n = 30) 25 0.982 50 0.006 21
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Z FER m o deie g (R 4).
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TREEWI B /N (0.004 99), K81 0.005 53, &
11 0.006 21, ¥JRTF 0.004 7. W55 HEE
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AR 2 FEE
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Table 3 Analysis of molecular variance (AMOVA) for the Coilia brachygnathus populations

A% ZE FRUE H WAL R ITR HEEF AT
Source of variance Degree of freedom Variance components Percentage of variance (%)
#4418 Among populations 2 3.96723 26.60
#45 A With in populations 87 10.949 81 73.40
St Total 89 14.917 04
Fyq=0.26595

R4 EEGEARNBESMIEER (Fo, £T/A) ABEER (5LMA

Table 4 Pairwise genetic differential index (Fst) and pairwise distance of Coilia brachygnathus stocks

A FE 15 Dongting Lake Ki# Changhu H9 Chaohu
I FE 5 Dongting Lake 0.006 0.012
K355 Changhu -0.01508 0.011
i Chaohu 0.372 76 0.355 54

“x” RoRFEFERE, P<0.05, PABMAESUIEEE SR,

“*” means significance level, P < 0.05. P is the significance index of genetic differential index.
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Table 5 Haplotypes frequencies of D-loop gene

fragments in Coilia brachygnathus

FAETY
Haplotype
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T E
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Long-tailed Duck (Clangula hyemalis) Found in Yingtan,

Jiangxi Province

KBNS (Clangula hyemalis) ZWS%EL (Anatidae) 25, ZHEEICRMIX, MMALEILRPRFAERE. HA,
BEE . WO PE IR . BB M. M. ASF2 N, KEMAERE DL, BAEY RS, EhEE
(XMHSC 1992, EREEAR 1994). Mk (XIPHZE 2005, 5K H & 2014) RIfER (BKFESE 2010). PU)I] RS
2012). #riE (Hng%% 2007) AL,

1 KREM (HLH #D
Long-tailed Duck, Clangula hyemalis
(Photo by XIAO Dong-Yang)
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