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1 #REGE

1.1 #FmIRE

A BT RS T 2010 4F 7 H R A EBRIL
IKFAIC BT AT B A0 2 E A% AT B, 1T 1) g
B 7 km fifi557 7 ~ 8 OGS RE £, Hat 30 B,
R KK 108 ~258 mm, {4 & 23.6 ~273.0
go WK ERLIAFH TG /K £ B A7 H7 [ 52 56
EH
1.2 %1% DNA FyRER

B fa LA A b 2 B DNA [ 41 8}, R H
A RARAE AL BB A BR A wl $2 1L 5 #9720 21 DNA
PRI & S ILERAE AL IREEI DNA, 1 1. 0% 3t

BB F DK DU DNA I I ok 158, 4 BB 1

DNA BT - 20°C yKEIR-A7 45 FH o
1.3 AFLP 4#F
1.3.1 314k 571Hhasiz e

AL BT 51 A & B RS Afrisit
HZHE Bl TR A IR ARG, 4
W, BEH] 8 g1 AL G A SO R
FifE L FI 20 DNA #£47 AFLP 4387 (R 1) o

F1 B ITREREEMEE AFLP
SHETASIMAS
Tab.1 Primer pairs used in AFLP analysis
for Schizothorax lissolabiatus
population from the Beipan River

54404 Primer pair
E-AAC/ M-CAA
E-AAC/ M-CTC
E-AGC/ M-CAA
E-AGC/ M-CTA
E-AGC/ M-CTC
E-AGC/ M-CTG
E-AGG/ M-CTA
E-AGG/ M-CTG

#i"5 Number

o I e Y N S

1.3.2 AFLP 5-#7

SR Z e T B N DI EcoRI FT Msel
Bt 5 3 4 SO [ I 34647 o 004 18 R 44 2
1125 pl, 454 DNA 2 plL,Pre-ampmix 1 pl,
dNTPs 1 pL,10 x PCR buffer 2. 5 L, Taq i 0. 5
wL,ddH,0 18 wL,PCR [ Wi :94 °C 2 min;94 C
30 5,56 C 30 s,72 °C 80 s(30 ME¥H);72 C 5

min, PEFAIE ) 10 20 BB VR B 4
BOAR , PEFEMEY 1 SOV AR R AL 25 w46 2 pl
FRBEIS T 7=, K 17.5 uL, 10 x PCR
buffer 2.5 pL,EcoRl 5|4 1 wL,Msel 5% 1 pL,
dNTPs 0.5 wL F1 Tag DNA B4 0.5 pL, PCR
MR 95 °C WiZE M 5 ming 95 °C 78 30 s,
50 ~60 CiE Kk 45 5,72 CHEff 1 min,32 MEH;
72 CHEA 10 min, 12 C ¥ %1 10 min, PCR =
Y4 CLRAES

KI5 2 R IR F5 24 ] CEQ8000 35t % 43 A
ARG, ia F9EEhR 0 B AR T E 4148 Uk 73 25 4
AR ¥s PCR =44 B AN TP UK 5, DL
KPR, i vk 25 il ek B sh g ity
MrIFEEA5 0 17 JE I, fRAF T EXCEL A% {4k
PALHE
1.4 HiEALIE

FIFH POPGENE3. 2 3R {FGEIHf s B8 248
PLEE Z AL I (P) 30 457 35 A
BN, AREFEAIEE (N, ) Nei 5t ZHEHE
F8%0(H) .Shannon {2 835850 (1), A NTSYS2. 10
AP 30 BAMAM s AZ AR RIE R (S) , AR
NEL 1 LI 5 ik e i s .0 =1 -5, 3%
TN 35 15 BE B AR R , R T Mega6 0 g A
FEAAR) UPGMA (NJ RS, H Excel KRG 1T
SRR SRR 2R T I R R A R A T A3 o

2 HER5HMH
2.1 AFLP y iR

L& 30 BCERE b, B 5I WA A
PR BOEE 8 ~ 73 Z ), 91 B 69 ~
500 bp (|5 1), MMAFEFE AIECH 28 ~ 30 4~ -1
29.54M(F£2).
2.2 THEHEESHM

JE ALV 30 OGS AE f ST g 975 4
AR, Herh Z AL S H 897 A, Z A
SR R 92.00% (£ 3) o BG4
A YRR S BCR 98 ~ 151 4, 1 121. 88 4
PZ BN N 93 ~ 140 4>, Z A7 LB K
79.67% ~95.76% , B A5 WA A V-3 200 5
LR 91.23% o 8 A5 Pl &4 34 I 7 i 5k
H5~25 4,17 10.88 4+,
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Fig.1 Electrophoretogram of PCR products by
AFLP primer pair 8 in Schizothorax lissolabiatus
population from the Beipan River

Mo FabRIE T ~ 3050 E24E 1 30 BAMEK
Note: M:molecular maker;1 — 30 :numbers of 30 individuals of S.
lissolabiatus

T 8 G IMA G MY LR, LT
S AR S0 FE BNV, ) AR

(N, Nei j#if& ZHE M5 %0 (H) 1 Shannon {5
BARECCD) FHE 5 R 1,912 31,369 0,
0.227 1§10.357 5(%3),

HRAE 8 XF 4 34 5 | 4l & 4 3 1 975 AMMir
A0 30 ROBIRZLIE M B A A 1Y Bk S R R
WA LL 10% Sy B3 532 10 AN IX ] 1% ~9% |
10% ~19 % 20% ~29% .30% ~39 % 40% ~
49% 50% ~ 59% . 60% ~ 69% .70% ~ 79% .
80% ~89% 90% ~99% F1 0 1 W4~ 5 (&
2) o TESRHER O P07 S B0 A, 7E 60% ~
69 % [X [ 4" 14 {37 1 50 St PR ARRAA o
2.3 BEEBEMRSER

JCETTE IS 2 fa FpRE 30 J2 A4 14k | ast 4%
B} 0.214 7 ~0.410 9,744 0.304 0,

FETFAMA A 815 B 2 X 4T 30 B OEE A
N IEA T IR AT, 45 9 /R R F UPGMA i Al
NJ LA 1) R G i H A AR 3R D 2544, B 30
BB HE AR WL (K 3, B 4), 7
UPGMA RZEMf rh, — 3 25 AR, ) —
SCH S MRS E N RGu T, — 3203k 24
AN, J5—3 03k 6 MK,

&2 8/ AFLP3|¥AGHIYT HER
Tab.2 AFLP amplification results by 8 primer pairs in

Schizothorax lissolabiatus population from the Beipan River

FIMA S 5T P38 BEAGE S R B P BU VI LR
Number of Number of Total number Length of Number
primer pair amplified fragment of amplified fragment amplified fragment of genotype

1 12 ~62 98 70 ~500 30

2 42 ~73 142 69 ~500 29

3 42 ~71 123 69 ~496 30

4 20 ~73 132 70 ~500 30

5 40 ~71 151 70 ~500 30

6 8 ~61 118 70 ~499 30

7 17 ~58 104 70 ~498 29

8 13 ~64 107 71 ~500 28

BEL Total - 975 - 236
SEA{H Average - 121.88 - 29.5
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Tab.3 Genetic diversity of Schizothorax lissolabiatus population from the Beipan River
SO EZ i S A g ot S g Nei Shannon
et F A . e DRSO AREMIAEA y e b
SIAAAE B ooy e g T TN e D)
Number of  Total number . Percentage of ~ Number of * ¢ FER(H) Shannon
. . i polymorphic . Number of Number of 5 . . .
primer pair of locus polymorphic  mutual locus . Nei’ s genetic  information
locus observed allel effective allel . .=
locus diversity index index
1 98 93 94.90 5 1.949 0 1.374 4 0.223 9 0.3505
2 142 125 88.03 17 1.880 3 1.409 4 0.250 0 0.3877
3 123 98 79.67 25 1.796 7 1.358 0 0.2202 0.343 4
4 132 132 92.96 9 1.929 6 1.405 4 0.249 8 0.390 8
5 151 140 92.72 11 1.927 2 1.425 1 0.259 4 0.402 9
6 118 113 95.76 5 1.957 6 1.3523 0.218 5 0.350 5
7 104 96 92.31 8 1.923 1 1.269 5 0.176 8 0.2915
8 107 100 93.46 7 1.934 6 1.358 1 0.2179 0.3430
Jiit Total 975 897 92.00 87 - - - -
q;;ﬂ?éi: 121.88 + 112.13 = 91.23 + 10.88 = 1.9123 + 1.369 0 + 0.227 1+ 0.3575 %
M!:T;n +J§D 17.60 17.00 4.86 6.45 0.050 0 0.050 0 0.0300 0.0300
800
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0
3
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—
B
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° 300
=
£
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Fig.2 Number of AFLP amplified locus in different intervals of occurency frequency of

locus in Schizothorax lissolabiatus population from the Beipan River
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Fig.3 UPGMA phylogenetic tree of 30 individuals of Schizothorax lissolabiatus from the Beipan River
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Fig.4 NJ phylogenetic tree of 30 individuals of Schizothorax lissolabiatus from the Beipan River
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3.1 AT REE MRS SHIESR
7

— AR () 5t % 2 P B Bt 1%
P SR, e B HC X B A5 A A 1 3 Y BE ) bR
S, B ) 4 T L4 A1 3 B R B A 3R B
TR AL Z AR TR R 10% , 25 % H 250 fE
J7 AFIE R A A A A AR AR A R Y 1
o R, o i ZREVER BTSSR AL AT
DA T S b ) Ak g s A AT DA 23 B 0 1 i
AT T3 AT W A e D 1o B AL T AR
LN ] (P) A Nei 55t 15 22 4% 1 45 54
(H) VM PR s Z AR B AR . A
WEgE, ARG R R Y 22 28500 5 LA
(P) LI SEA FEIEC (N, ) (Nei i8t1% Z R4 5L
(H) | Shannon {5 B 45 % (1) 7351 2 91. 23% |
1.9123.0.227 1 f10.357 5(FE3) , mTREN
5% 0 245 £ ( Schizothorax prenanti) I i Fl |
HEAVLAPRE 5 AL 22 22 8 M RE FI 52 % T B
(P=67.95% ~ 77. 94%)" | B W] 2 14 fa
( Schizothorax grahami ) 7~ Wp ] BEAK (P =
60.63% ) """ W TR VL P UGS 24 £ 4
AR (N, =2, H=0.286 8 ~0.324 8, [ =
0.426 9 ~0.481 1) jfif 55 & 9l UF 52 it 14 Z 4%
A = 1 57104 )1 B4 08 £ ( Schizothorax kolzovi) T
fR(P=92.99% ,H =0.212 2) " 4b F 7l — K.,
AL JEETOG IS 2408 (R AT B 5 1
(CEZ SR iy el -t T
ORI, 86 12 0 AR 07 31 5 F 2ok ik DNA
FEI DX 9 53 2B, BRTIK RO 2408 f R i
B ZREE B Z , A SO 4 R 5 Z M o
it , 3 F RAPD'™ 2ok Rl X" Cyr b
HER R AFLPPY SRR S F AR, 3R ik
( Boleophthalmus pectinirostris ) BEAR 18t {% 22 FEA )
TSRS T AR A58, HEX A] BE 2 o AN
[FFRICHY DNA 43 K/ A0 38 N 2 385400 13
GRAATEZE IS R . AN BRIK &R
TGS 2 R R ] AFLP I R 7 H8
(AL RV , T PR A AR 3 R Aok A
DNA 425 DI 5 g A ) A 32 Iz i Ak st 1% &
FEPERL = o HORLDR AT BB 2 1 T A W 5 A 0 i)
MR R 2 DNA f 78 S K F-, T it p e A4

" 2021 4¢
BB LOURI T 3B BELHL DR DNA il X

W Bt
T4 P41 (481 bp) AR 258, B ARAS ST IS
SERTNAE

AREFAIEHE B N,) e A L 2
FREERFE R . A AEMISEFEEC N,) 50 A5
FEFBU(N, ) Z B 22 5, g Uh IH 552 45 0 5L R A 4
NS REE . N, 5 N, Z 8] 22 5
JIN, 2R 2 A A 5 DR A 9 0 A I 38 50 R
s AR L8 AT A S N R
1.2695~1.425 1 SF#4 1.369 0, N, K7E [l
1.796 7 ~1.957 6 ¥4 1.912 3(F3) , R H
IR 2 SR, 2 AR M rh S A BE DR A3 A 1
BISJBERAR, Pl REAFAE B S LR BRI,
USRS R Y =y R iR N M N B 9 7S Evadi
#55 o Shannon {55 24850 (1) & S WURE R B R
R —>FZ A5 5 , Shannon {5 548 £ 1) 2428 k18
B 1.5 ~3.57 0 AW ALt B
JZ 0 BF 1A Shannon {5 B 48 %k (1) B F-¥1{E K
0.357 5(F%3), B &L FIEHEEHE, i tE
FUE AL B TTRP AR S B ORE BE AR

ST RNt Ry I - R R 2 g b
S a7, AR M, BB AR D i R ) 2 A B
SR, VIR RR E MR Y L ARk, LT TR
BRI e g 002 (0 O A8 R T K R %
Tt , BELDT 1 £ 28 (9% 0] i e 0, DA TG RT3 A T I K
WA 36 WG TS R fa 7= A T R RIS, i 52
W AR B WF ST, B R fa e dL BT T
T PR S 3 A A i R T KD A T A DL 3 AT
T FPE AR D RO, KBTS Y R IR AL
OB AR RN EERE, FE, LT
T A P S e Ul 7 R T T A 1 B
A 2 TR, S O SRR A R B N R
A0 T A T 3 R ' i 2R £ ol B 3 A TR
7/

LE EPR RIS OGS 248 ta A H Rl
TRARERE WG 2N, AR A SWES
ST TR F Sl A0 K 3 e A i R A 4 4
PR IO A ISR KR Eo | A I P DA N
GEWRAZ B T ERM , 3545 A0 S S OB FE AR, A AE
HEMIEHEER MG, HiL, FEF R
KT Y ih B e i B T AT AR i e
ALV K HL 3 11 16 4 15 5 /K R 3l o) A T
TN LT IS S 5 5 W I %) 7 L St
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JE BT 2 N I FE O B AL BV
JE 2L 1 F AR PR XSRS i, DGR RIS AL 4
VLR 2L £ B A B IR AR I st A4 2R
3.2 LBINXERESHMBEREH I

sk PRI 5 T BRTTK RO B R
it TR miDNA BAE R NT 701 R GER
TR 1Y 40 J& Ot RN k43 S W 2, I
FEAFTREIR T 2 DB R D SRR, £ 4%
WIAES BT R I, T R ) A R L
AT AT R IR SR AR, Ot
JE AR SRS LT AR A 81 B s b
AL FVIOG IS 2 Bl UPGMA Fl NJ RGERY
HAMBI IS4, T s i 30 Ot E 2E
RN S, Bon BTG 2L Fh el ge
TRAMNFZEG K RPN IERHE
3.3 AMRH AFLP tRIZE R AT EE

AFLP $Ric 22 85 M 4507 Ho il v, S8 B 45 2R 4
T, ANz B R 20 R U5 RN 52 2 78 B s i, 3
TR 2 2% 5 3 B W AR WA RE Z ) i 35t 4% 2
S WA SR AFLP HARGHK TR
588 6 ( Anguilla japonica ) FhR 5t % 22 KE 1 04T
TorHr, AR R 2 35 E R ik 95. 06%
I 2 2 020 s L G0 982 X ( Litopenaeus vannamei )7
MREAREL ZAEPER) AFLP 20 Hrep 7 51 A
YL 2SR 85, T1% . T
AFLP 75 %, X1 B 250 36 1 Jo2 W 7K 2R T % /K
FEGE T 30 £ ( Pelteobagrus nitidus ) 15 1% 22 FF P4
Rt s , HZ2 S0 el 87. 7% o AWF5E
T, 8 AN S 2 A SR Y TR
ZUE MR Z SN RO 897, Z2 38 M Ly
92.00% (% 3) . AU, AFLP iR Z M7 kS
AR, AT AR T s A AR R, A
ER S FARIC T, AT U T RO S 2E
TP 1L 2 REPE SOsAE S5 R AR 5E o

fi&t TALJIMA ™ (i) DNA J5 51 il B 43 7 3385,
7E DNA JKP- EAG RS S, A E A& =10,
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R T i RN Ay BBORE 358 % 22 R BIF 90 45 2R 3

R, SEH R A BN AR 30 DB RS Y

WAL ZREVESE A BAT B AT . B
ARGED LA AFLP 5 4 A B T
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AL Z PRI, A =] 3 A A
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Genetic diversity of genome DNA in Schizothorax lissolabiatus
population from the Beipan River based on AFLP Analysis

YANG Wei', DAI Yinggui'”>, AN Dandan', HAN Hufeng'
(1. College of Animal Sciences, Guizhou University, Guiyang 550025 ,China;
2. Special Fisheries Research Institute, Guizhou University, Guiyang 550025 ,China)

Abstract; Schizothorax lissolabiatus, which belongs to Cypriniformes, Cyprinidae, Schizothoracinae and
Schizothorax , is a wild fish species with high economic value distributed in the Yuanjiang River, the Lancang
River, the Nujiang River, and the Nanpan River and the Beipan River in the Pearl River system in China.
The habitat environment of the rivers for the species had been destroyed to some extent in recent dozens of
years because of the influences of human activity. The genetic diversity of Schizothorax lissolabiatus population
from the Beipan River in the Pearl River system was studied based on the DNA inspection in the whole
genome of 30 individuals of the species in the river by the method of AFLP with 8 primer pairs in this
research. A total of 8-73 fragments comprising 69-500 bp respectively were amplified by each of the 8 primer
pairs. The amplified fragments of the 8 primer pairs represented 975 loci with an average of 121. 88 loci from
each primer pair, including 897 polymorphic loci, accounting for 92. 00% of the total. The number of
genotypes ranged from 28 to 30. The values of the observed alleles (N,), the effective alleles (N, ), the
Nei’ s gene diversity index (H) and the Shannon information index (/) in the population averaged 1.912 3,
1.369 0, 0.227 1 and 0.357 5, respectively. The genetic distance between the 30 individuals varied from
0.214 7 t0 0.410 9, with an average of 0.304 0. The unweighted pair group method with arithmetic mean
(UPGMA) and neighbor-joining ( NJ) phylogenetic trees of the 30 individuals had the similar topological
structure according to the genetic distance, which contained 2 branches that probably originated from two
different subpopulations respectively. It was speculated that the uplift of the Qinghai-Tibet Plateau caused the
ancestral populations of S. lissolabiatus to be distributed in different rivers, the long-term independent
evolution and lack of gene exchange between each other had led to the genetic differentiation of the existing S.
lissolabiatus populations. This research showed that the genetic diversity of S. lissolabiatus population in the
Beipan River was rich. However, the population had a narrower distribution area and smaller size than before
and had a low dispersion degree of genetic variation with the loss of allels due to the adverse factors such as
hydropower station dams, water pollution and overfishing in the Beipan River, and therefore it is urgent to
take effective measures to restore the size of S. lissolabiatus population and protect its genetic diversity in the
river.

Keywords: Pearl River; Beipan River; Schizothorax lissolabiatus; AFLP; genetic diversity



