5516 B4 5 W [ I S = Vol.16, No.5
2020 4 10 H South China Fisheries Science Oct. , 2020

doi: 10.12131/20200063 XEHS: 2095 - 0780 — (2020) 05— 0033 — 09

LZEMKREIENM I 2 BT S EF ST

/.

WEE, T W, BEKX, AEX, & &R, & &
CHBAEANFIEBOK =TI K PR MBS0, BRI 230031)

FEE. T W ILRNER K R & Fifh (Pelteobagrus fulvidraco) i f ZREMEFIRAGZEM), ¥ 10 MU T
BARICXT 9 4> AR 254 B EFMIEAT T8 % 00 JLA N B0 55 0 LB (V,) 245 4, SEEIAREE O R
BN 9.75 40 BRHARITLY N, N 5.20~14.80, V1 N, N 2.64~8.93; ERWMZL 45 (H,) J 0.496~0.671, -
PIBI AR (H,) 7 0.557~0.818; L5 H A8 (PIC) 4 0.500~0.790, AMOVA 431 i 7~{Y 8.15% Hyisfs
Al RN, A REHARNE AL IS (Fr) 9 0.006~0.236, T Nei's itfEFE 5 59 UPGMA B G A
Structure FAF M BEARTR AL 5 AT RN, 9 DRHAT BRI 4 5 5 MG R, Hd a6 Bk ER) . R
(7RI . B QERKR) 3 MR MRS 25 B ST, SHABBMACRZOC R B ; Hifth 6 A
(RYDKRWEEIL, T, Jesibl . @ B RHARERDK R G . U MBS, TTREAAAETE R O TR
o GEIREMA, ST X I A T A R AL AR, BRI R AR AR R AL A HAR A AR T BE 2 T T
TR

KGR B, WA BEZREE; Rfeaity; LR 3
HESES: S9174 MEARERD: A FaFtE ( RERS ) 48R (OSID ) . fHaess

Genetic diversity analysis of Pelteobagrus fulvidraco from two major
drainage systems in Anhui Province based on microsatellite markers

HU Yuting, JIANG He, DUAN Guoqing, ZHOU Huaxing, LING Jun, WANG Huan

(Fishery Institute of Anhui Academy of Agricultural Sciences/Anhui Province Key
Laboratory of Aquaculture & Stock Enhancement, Hefei 230031, China)

Abstract: We collected 254 individuals of nine wild Pelteobagrus fulvidraco populations from Yangtze River and Huaihe River in
Anhui Province, then genotyped them by using ten microsatellite markers. The result shows a high level of genetic diversity. Alto-
gether 245 alleles had been detected in ten loci with an average of effective allele number (IV,) of 9.75 per locus. In all P. fulvidraco
populations, the allele number (N,) was 5.20—14.80 and the N, was 2.64—8.93; the observed heterozygosity (H,) was 0.496—0.671
and the expected heterozygosity (H,) was 0.557—0.818; the polymorphism information content (PIC) was 0.500—0.790. The molecu-
lar variance analysis (AMOVA) exhibited only 8.15% genetic variation among the populations and showed a low and middle level
genetic differentiation (Fgr: 0.006—0.236). The UPGMA tree of P. fulvidraco based on Nei's genetic distance (0.079—-0.640) and pop-
ulation genetic structure analysis based on Structure software both indicate that the nine populations belonged to four or five genetic
lineages; ST, FN and MC populations were all independent groups which were genetically distantly related to the others. The results

reveal that there is genetic differentiation among the nine P. fulvidraco populations and some populations have experienced bottle-
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neck effects, but the wild resources still have high genetic diversity.

Key words: Pelteobagrus fulvidraco; Microsatellite; Genetic diversity; Genetic structure; Anhui
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Table 1 P. fulvidraco samples information

KM UGS FiiAES FEAKL REEH Brlak &

Sampling site No. Population Sample size Samplinig site River system
1 HHILWI 29 HILE KL
2 T WW 20 T B KI5
3 JesT i LW 28 Je it KITFFIN
4 A ST 30 HER KT S FAI ]
5 BEIX 30 pect=) KA RIL
6 JRJITR MC 30 X = O RIS IR R [
7 K& FT 30 REE T T
8 FLIEH WB 30 FIRH WA T30
9 B FN 27 LAEeRas Wi T
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Figure 1

1. WJ; 2. WW; 3. LW; 4. ST; 5. JX; 6. MC; 7. FT; 8. WB; 9. FN
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BESERE K BSEBT T ) 3157 26 TREHRIFD it
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Sampling sites of P. fulvidraco
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2454, FIANLE N, N,. Hy F1H, FPFA{E S
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A
22 BHKEESHMN
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Table 2 Information of ten pairs of microsatellite primers of P. fulvidraco

(A Eit7)s 2l Lo 5 B KR P
Locus Primer sequence Core sequence Annealing temperature/ C Size range/bp
CT30 F: ACACCAAAACATTGTGCTAC (CT)oT(TC), 55 235~293
R: ATTCAGGAGATCCCGACACT
CT42 F: GCAGAGGGTTGCTTTTGCCTTTTA (TC)s 65 129~151
R: CAACAATCACATTCTATGAGGAGT
CT81 F: GTCTCCATCACTGCCACAT (CT)6G(TC), 58 128~170
R: TCAGCAATTATGTGAAAAGTGTCT
CT209 F: ACACTCACTCACCGCACGTCGC (TC)y3 62 369~419
R: GTGTGAAGACTGAACGATGAT
HLJ13 F: GACCCAGTTCCCACATTG (CA),3 58 163~223
R: GGCTACCACATCCCTCAT
HLJ17 F: ATGGTATAAACATGGTGCTA (TG)ys 58 174~234
R: ATGATGCTGATAGGGTGA
HLJ45 F: TGGGTCTCTCTGGGTTCA (TG)yo 56 169~271
R: GCGGCTTCACTCACTTCC
HLJ60 F: GATCAACGTCCAACAGAG (CA)(TTTG), 56 228~286
R: GGAAAGAAAGATGGCTAG
HLJ66 F: ACACTGACATACACTGGCATAA (TG),; 56 250~316
R: CTGGCAACGTGTTTCTGGCATAA
AG48 F: GCTGATACATTCTTTATTAGGGCACC (AG)3 65 185~263
R: GTCGCACTTCCCCTCTGTCA
R3 EBEFEINMRIECSNESMEESEYE
Table 3 Information and genetic diversity information of ten microsatellites in P. fulvidraco
(A SRS AR R A WL 25 B LULED S ZEERAE
Locus N, N, H, H, PIC
CT30 27 13.17 0.591 0.926 0.919
CT42 7 1.46 0.299 0.317 0.287
CT81 13 1.52 0.319 0.344 0.335
CT209 23 10.38 0.756 0.906 0.896
HLJ13 29 13.70 0.799 0.929 0.923
HLJ17 27 14.79 0.677 0.934 0.928
HLJ45 42 16.41 0.835 0.941 0.936
HLJ60 22 10.78 0.429 0.909 0.900
HLJ66 30 7.95 0.598 0.876 0.865
AG48 25 7.37 0.705 0.866 0.854
H){H Mean 245 9.75 0.601 0.795 0.785

0.236) Y FEIEK, A FHARELEAT AR R 8L 7
b, Hor KRG R E R R 1Y Fer &/ (Foor
by, A G FFRN BB Fgr SR (B B4 1E)
HERIA] N, 4 0.811~40.073, b UG A1 BL I WIRE
PRI A, IR FLE & BER I B/ (0.811).
FRN] AN B R R ] N, /8T 1(0.937), FHX
SRR LT TCIE AT . 734, R4
fET A RN . A S RHARFHALRT A AN . Fr

FEACR HAD BT AT BEUKIRI G N, BN T 4, R
PR ) L R A2 A2 B

AMOVA Z558 (£ 7) iow, BFra AR
— AN, 8.15% M AL AR ok HBFIARIE]; 44T
A U BRI 2R 4 530 53 S TR 2 A
A 0.73% MIAEA8 ok HOREI AR, A 7.74%
()35t 1% A8 S5 ok FL AL REIAR B, o R A R) 22 5 8K
9 91.52%, UM R] A9 AL 5 = 2R K R N RER
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Table 4 Genetic diversity of nine populations of P. fulvidraco
FEZEN E A VRS FREF LR R AL W 2% 5 B WG ZHEESE
Population N, N, H, H, PIC
BHIT W 13.00 7.56 0.635 0.779 0.752
THh WW 12.70 6.76 0.640 0.781 0.749
Jess i LW 14.80 8.42 0.671 0.792 0.765
ST 9.60 4.09 0.497 0.643 0.608
EH X 14.70 8.93 0.603 0.818 0.790
JR)ITE MC 5.20 2.64 0.496 0.557 0.500
A& FT 14.80 8.71 0.663 0.782 0.760
FLIRH WB 13.60 8.33 0.613 0.777 0.754
B FN 11.30 4.95 0.607 0.719 0.688
x5 EFGBEEEEESR GIRET)
Table 5 Nei's genetic distance (below diagonal) of P. fulvidraco populations
EZUN YT JHh ] HE wH JBRJ T A& o LR
Population 2] WW LW ST IX MC FT WB FN
YT WI
T WW 0.114
Jesgiy Lw 0.086 0.111
& ST 0.290 0.224 0.239
w8 IX 0.138 0.158 0.110 0.308
JRJNT MC 0.505 0.508 0.516 0.640 0.375
A& FT 0.167 0.223 0.165 0.416 0.142 0.426
TLHLH) WB 0.175 0.214 0.159 0.362 0.142 0.381 0.079
FF§ FN 0.343 0.360 0.366 0.569 0.364 0.637 0.319 0.333
Fx6 EFEBFENUWIBHF, GIRAKT) MEEEERERN, GifagkLl)
Table 6 Pairwise F-statistics (below diagonal) and gene flow (above diagonal) of P. fulvidraco populations
I BT JH e 5 YaR=) w8 JRJ1 ¥R A& FLIR L)
Population 2 Ww LW ST X MC FT WB FN
YT W) 21.489 38212 2562 13.411 1.228 8.647 7.947 2911
JToH WW 0.012 26.346 3.373 12.637 1.202 6.364 6.618 2.852
s Lw 0.007" 0.009" 3.101 24.260 1.228 9.403 9.710 2.821
i ST 0.089 0.069 0.075 2.522 0.811 1.869 2.093 1279
BHIX 0.018 0.019 0.010° 0.090 1.588 12.771 12.313 2.984
JR)1E MC 0.169 0.172 0.169 0.236 0.136 1.401 1.517 0.937
A& FT 0.028 0.038 0.026 0.118 0.019 0.151 40.073 3.147
FLIRH WB 0.031 0.036 0.025 0.107 0.020 0.142 0.006" 2.976
LR FN 0.079 0.081 0.081 0.164 0.077 0.211 0.074 0.078

F: * P>0.05; JC*IERIR P<0.001
Note: *. P>0.05, while the values without * means P<0.001.
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Table7 AMOVA analysis of genetic structure of P. fulvidraco populations
SreH A R R ERil; 3 AR R b AERTE SR »
Group Source of variation df Variance components  Percentage of variation/%
1~41#¥ One group i 8 0.327 8.15 <0.01
HEAN 499 3.683 91.85 <0.01
Bt 507 4.010
227 Two groups ZH 1] 1 0.030 0.73 >0.05
ZHAE AR ) 7 0.312 7.74 <0.01
REAN 499 3.683 91.52 <0.01
Bt 507 4.024
A8 5, UK ZAR RN B0 G2 580, 251, “10200 [ = AK = LK 725
R 9 A A RREAR I AFAERAL AE ~10400 | 12
HTRHAR D, M) UPGMA RAH (& 2) 45 10600 |
SRR, KITKRMEIT, 5. KR g 710800 | 1"
4 AV, WEIRTACR i R TR 2 /RS 51 T 1000 ¢ 110
FRE—R, REPHERE—R, REKKSH 200y |,
B ELHIHUR) RS, i SR R | 0

FEAR S HABRHARIE RO, RO G B, K
N 3 ARG LB, 5 HABRER ] 2%
GORABIL,

Structure A AR LR, LK) B K PR
BRI B R E . AKBE K i E TR, K=
S, AK K, H5 K 4 Y AK 50 (] 3),
FW ] BRI R BN 5 5 4 (K 4).

B RFEREAALE R T8 R P AR A DL 8.

HEW LN

WW
LW wHE X

BT WI
= A& FT

LIRS WB

BRI MC

020 0.15 0.10 0.05 0

P2 T Nei'sist & B B F A B 0 A UPGMA R
Figure 2 UPGMA tree of P. fulvidraco populations based on
Nei's genetic distance

B3 HIStructure 3RS AR KRB BIERIEFAKTTAl
Figure 3 Plot of mean likelihood values and estimated
AK for each possible K value using data
obtained from Structure software

K=4 B}, £ REEBAER MG R AREAS M,
A BRI — D EEAMER, SN T
59.42%~95.50%; K=5 M}, £ REERHATERNE R
HIE RS A, o 8 AN — A~ 20
R, FEAEIES 62.11%~95.00%; ik ik
HORE i L B 1) 2 AN R LA 41.52% Fi
45.71%, BIRiE—F, HEFAK,
2.4 FAIRIRL ST

FRABEAR R A 5 05 TR I 2 e 5 58
AR A (P<0.05), ¥R LA THk
(P 435124 0.009 F1 0.005), X FH£7 4 FIELR 2 4
FERTTREZE T T REIAL

3 PhHe

3.1 BHMEREMESHEMN
TR 138 A% 22 R T8 H S e T 9 R o R 85
AR e At ARy, Hasig Z RSB0
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Figure 4 Genetic structure of P. fulvidraco populations based on microsatellite analysis
=8 EHEZHENEAERRLERINSH
Table 8 Proportion of different P. fulvidraco populsations population individuals in each genetic lineage

AN % 2 5 HE Genetic lineage proportion/% (K=4) % & 5 Lt Genetic lineage proportion/% (K=5)
Population 1 il m v 1 n m v A%
BHIT W] 4.01 82.04 11.28 2.67 17.86 71.55 2.79 3.69 4.11
Joh WW 4.96 59.42 31.76 3.86 14.35 67.13 4.00 3.41 11.10
JeEE I LW 5.62 70.73 22.44 1.20 25.98 62.11 1.31 438 6.22

& ST 1.00 8.95 88.56 1.49 3.80 11.0 1.80 1.30 83.00
wH IX 1.34 77.47 15.40 5.79 41.52 45.71 5.61 1.30 5.87
JRINE MC 0.80 2.90 0.80 95.50 0.90 2.50 95.00 0.80 0.80
R FT 6.32 87.48 4.50 1.70 79.27 12.01 1.70 4.82 2.20
LR WB 1.90 82.47 10.92 4.72 78.37 11.95 3.78 1.30 4.59
B FN 72.34 23.52 3.24 0.90 8.08 18.63 0.90 69.99 2.40

AR il N & e R S N R IR E AT E R (N ENT

Note: The bold numbers represent the proportion of individuals in the most widely distributed lineage in each population.

Nev Hy K PIC A58, KUY Hh Y3 1 BE )
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0.5~0.8 W BEMR AL ZREME B 270, 4 PIC>
0.5 I 5 LA HEDY T — el Kt 2 i TR it
LRV K29k H=0.46. N,=7.50"", Zpf
FE R R AR ZAEE SR Hy R 0.601
H, >} 0.795, N, A 24.5, N, 4 9.75, PIC 2} 0.785;
BREKR N, N 5.20~14.80, N, N 2.64~8.93,
H, 4 0.497~0.671, H,} 0.557~0.818, PIC &
0.500~0.790, R WIAHIFF B A0 (19 35 1% Z 1
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i g st 2R E, BT ERTF
SNt 6 AN EEFAREA EMA RN . I B
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3 E i [ AR IAR I BE R 45 R (N,=4.8, PIC=
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AR 2 SRS RAAER R ES, X5K
FHIBF A KR I AN R 56 5 RISAH R T
B TEA FHAS RSB AR B Ao s 25 R B AL
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VLB SRILANREE) AR S /b (<20 F2); o
e FH ) 22 800 T R e B R B R T
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VKRB, W N, B, AT, FIot
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AAFgE 9 AN [ SRBFARRIAE LA, BRI
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HARUE, ZIREEARE MR, HAh 6 P REERE
PR TR P PR, W YEKER . PSR 2 AR
FE, AR EEAS SN IR S AT s SR
ATESE T XA HEN . AN & R e AR S 5 2
BT RS- AT (P<0.05), FKIMEE T
e, HAHEAARA I 5 g 125 5 A8 -SREE ANV AT . T3 4h,
b PR 25 B0 5 SR A P R R 2 Ik A2 PR . 7T
SRR Z —o A SR TR ISR T
W, S5RILT 3R A 25 i H 4R 7% 25
Ky BRNRTEEACR A TR R H QIR R
i 2 — ELFF T ARR) ] 22 8] 280k RSP 38 R 301 B
b, FRRESRRARESRAL TR T, (HOR A TR
W——F R Ly, SR RG SRR Bt
1 H BRI BHBRXE LA TR R 58 i . HoAr 6 4>
KEERR I e ZHE S8 (N, H12.7~14.8,
N. M 6.76~8.93, H, N 0.603~0.671, H, N 0.777~
0.818 Fil PIC Jy 0.749~0.790) AL, i H AR
25N X R LRBENRKIL . WK R e
SR AR B2, B R L
R T1, HEBSHHARR T28 AR R AHFE R
S, ATRBZRDT TSN, 7 E E AR
3.2 BHlEfREH

THEIARIE] For. Ny FUEEA D, &t s B R % 4
FEFEE B B8 bR . 24 For M 0~0.5. 0.5~0.15 FlI
0.15~1 BFBEAAR I 510 o fh . i B A f s B
SAEEN L AR B gE h s BER ] Fgr S 0.006~
0.236, 25 OB ] 40 T T 43k 2 8 B2 4 Ak
M AMOVA ()43 253 &4l 5 s EAR 18] 1 1544 748
S AV 8.15% (P<0.01), HREMAE] 128 & 2 5 %
KRNI AR S, KRB0 s AR
BN, AT Fgp K/NATHL, A, B
B BRI 3 AR S AR Y For IR T
0.05, TixX 3 MK A For YI KT 0.15, HAgx
6 NHEIARIE BT Fr ¥1/0F 0.05, X R H it
SRHARRA AL T, FEHTAS.

B RN 3 ARG ST R . Ny, 19
GERT Y For S5 RMEENE, AR SHE. B
B R 3 ANEHAR) N, BI/NT 4, BT
4, TAHREBFFEINT Ny>4i], 355 A i 52 ] 2,
W&, AHEARENALF ROV EORES, JEFE Sl 2R
BEAGRAL MBI FER R Ui Bk 34
FEURAL, HAY 6 DREARIFZERI SN, £ REARR]
TR, FHRBEESTEAG . B
R R 3 SRR RERTE] D, i 0.224~0.640,
HAx 6 MK D, 90.079~0.223, W8 T A
. B RN 3 NEHAR R EATS 740 6 N BE
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