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KA EHE 3 1 ih 3B B 15 % Z & 15/ RAPD 3 4f

My

VA E

(L EEHLASHE R, ZHEARKERE GRHEALRE, B 650224,
2 THETHASE AT SR, H4 453007)

R RIFEILY HE 225 DNA(RAPD ) BOARXZEAN TR CR AR | R AR TE K A1 €k ( Euchiloglanis longus ) Ffi it
(35 e ZAREPEERT T 70T . DA 100 2% RAPD BEHLS |9 b ik i 20 25514, X KA1 1€ Mk 3 A M BRI AR REAT T 40
s LRI F 58 AL, Heh Z 350085 36 4>, Z 51 m10K 62.07% , Nei FE[H ZAEEFEHCA 0. 2378, Shannon
R ECN 0.3501 3 ANHEACKRARINE 45 [ R AP0 . AMOVA 045 2R R, KZ8(73. 06% ) gt 7
S5 AR PN AN TR] A AR ] 119 2 1 22 S T, 26. 94% 1)t A 748 S ok B T RHE A I o i e 1) ) 3t 1 201K R K (Gst) Ay
0.2104  JEH I Nim g 1.8762 0 ARSI 3 AL B AT ) PCoA 347 7R ,3 IMRFASEA I IT .

KRR KAk s 33 L ZHEE s RAPD
FESZES:Q343 XEKIREM:A

ANk )& ( Euchiloganis ) ¢ J& T it jE H ( Siluri-
formes) kR ( Sisoridae ) , 22 A5 16 75 VLI 8 111 25 8k
AT 2 TREAL | J8 A th/INEIR K 2 7E v [ Ry
PR3 A 76 4 U VL R IR VT K & (A AR 2R 1 45
2006) . )@ EAFIK BE S) 55, XF K SCRHE FK BT
AR Ay RBURR, AT AR A S AR Bl A ] 4 B g R
T AZ AT K AR S W) B IR B SR . AR R 1Y £ R
I ELDK R A 53 A, HORIZJE H i i, Bl i 44
MK A € &k ( Euchiloglanis longus ) ( Zhou et al,
2011) o A7k £0.28 14y A IR 5% | v 2 1 5 IR
17, R B A 2 TR, T A (e =
45,2009 ; JH S ANZERTAE 2011 ) o 2010 4E LK, H
T2 i DX 2T 5 S Al KRB K
il TR, K A I o e 8 i S A X I 2 R s b
R, %o FLFF R BT B U 58+ 3 b, 125, AR
ek 2RI F L E D T RELT 0 I
I8 OB AR BRI AR B I A0 )
KWAE I MR G LT 557 (8 27 58 FAL 242,
2003 ; 5 58 O 55, 2004 ; J4 £ 5%, 2005 5 i i = 55,
2009 ; JHSCFE AR, 2011 ) o H14r FhRicFoAR K
A Sk I 0 28 35t 45 22 FE PR K P28 4k, PEAN LB I

Wi HE 2012 -07 - 18

E®WE :HEK A AR F RS (31160419) ; 257 4 R K F il
B S T SR T PR 4 (ZK10A306) 5 P R Aol K2 34~ 1
SEERIIE (XKX200903)
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ARDLAIBIFTE i AR DL AR

FEHLY 1 275 DNA ( Random amplified polymor-
phic DNA,RAPD) FoAR HAAHXS /] 88\ 5 T484F 4
A ) Toits & 1 18t |4 - Yt ds Z R F s 4
DE, R R ITIEA R DNA SR R L —,
EORC ) Z N TG Z ek A L R
LR R E o B ABRIC A E L 55 VF 2 05T 40
RO AESE, 2007 ; £ S, 20115 (245, 20125
XIERAE,2012) o ASWEFER FH RAPD $ A X 43 5
R A AR TR ] RORIL 3k K 58 1 K A TE b B
TR T8 A% ZFEE R0 22 S e 23 A, B ZE AR A 2RI
DL A7 A ] by JERAE AR 11 35 £ 22 R st 45
P FNE AL AL SRR L, iz Y0 i o o 8 DR AP A B
PHA AR HE LR TR

1 ##57%

1.1 Rewr#

KA NCIRRE 00 2R A S5 AR B M L V308 ) A
VLIROKE 3 D HEAAL 36 MRS o FEACSRAEACSE
BB FIR 1, RIGFRAT , R 95% kTR,
32 WS = JF A - 20°C KA o
1.2 K H*

B VKR DR AR A TSk A i, BT LZY 50 mg
UATZHER, 2R AT L — S8 05 il $2 05 418 Kk A 20
DNA, 0. 8% BrllEWEEE IS v KA DNA- Y 58 B 442,
Eppendorf 730G EE T E DNA 4l 5K FE

RAPD J7{:2 I Williames 25 (1990) 1) 52 v 4%
FIFREVERS . PCR RN SRRy 20 pL, Hirr 10
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x PCR ZZ wpik 2. 0 wL, MgCl, 3. 0 mmol/L, dNTP
0.1 mmol/L, 5] 4 0.2 mol/L, TaqDNA 5 & [iff
1.0 U, Kitl DNA 2420 ng, NP5 kK784, A
10 L 77 MM, JNAE Bio-Rad 5 HE{X 1 EF7 G55
SHCN 94°CHALYE 7 min, Ji5 $ 45 MG IR, BEAG R
3 94°CAEME 1 min,37°CEZ P 1 min,72°C 4Ef#1 2 min;
72°CHEMH 10 min, [P PEIFE 4°C FARAF ., 1.5%
IR UK R PCR 74y, 1R AL L e e 0 ), BE
IR LG , ARA LUK B IS AT 5 22537 o

i
B
L
mff-
50
o]
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iT
ij {l-
0 50k L

1 TR A TCSk R =
Fig.1 Sampling sites of Euchiloglanis longus
®1 KARHKHRERER

Tab.1 Collected information of Euchiloglanis longus

SRARHT ] RAEH B BeiRg s  FEREUA
2003 - 11 -01 SRR JD 12
2004 - 12 -08 790 GQ 12
2012 -01 =20 TTHR KT DZ 12

1.3 HiEsH

HL UK B35 H R B 4% DNA 70 1M, H
CSR LUK FTHHAR 250 o S —P 387 th e
1 BRAE A O, DT A 37 5 A 1 R R

K H % POPGENE 1.31 (Yeh et al,1997) 4}
B TR i A a8t % Z A6 36 2 50 A L )
(P) SF#42Z 4 B (H) Fl Shannon ZFEVEFE % (1)
o FRTHRE AT

P = Z35A7 S8/ EUEEL X 100%

H=3(1-3P})/n;

I= -7 Inm/n;

P NS DR BYARR, 7, R — Al
TEREA S AT, In Sy EARXSE, n W BEIA S Y
(=38

F GenALEx 6. 41 ( Peakall & Smouse, 2006 ) X}
RAPD %48 #4753 T 77 22 /3 #7 (analysis of molecular
variance ; AMOVA) , 73 By 3t 4% 742 S5 7 b AFE A 0 e
)R oA, THR R 18] 338 4% 73 4 R4 JF TH R
{5, T M2 5 MR DL, 1S GenALEx 6.41
BRI A (1) 352 4% B 8 £ 47 32 AR AR 43 BT ( Principal
Coordinate Analysis, PCoA) , ¥/ [|] 35 14 B 25 ] 1
ko

2 #FR

2.1 RAPD 35|#7Fi%

M3 AR 2538 1 {7 DNA AEAS, il )i DNA
TRARR, X L ifEAE T4 80 100 Z5BEHLS 14 (S161
~S180,5441 ~S500,S1021 ~ S1040) #4716 ; e Je
DAY S AP I | R SR AR MG D A RO
ZOEPEARE, LR £ 20 KGIWHT T ARG (%
2) o MHEEGIIY G R UK B AT S b, K
B 20 255 A 2 B 7 s BOPE 2 ~ 6, EHOR/ME
200 ~2 000 bp IR A HEATHETT

&2 FAEETA RAPD 5|#)
Tab.2 Primers for RAPD analysis

E1L7] F1¥FEI 5 -3 5149 S19E 5 -3
S163 CAGAAGCCCA 5473 GGAGTGCCTC
S173 CTGGGGCTGA S475 GGAAGCCAAC
5452 CAGTGCTGTG 5476 CCAAGCTGCC
S454 AGCATGGCTC S477 TGACCCGCCT
5455 TGGCGTCCTT 5490 TGTGCCCGAA
5459 GGTGCACGTT 5494 GGACGCTTCA
3461 GTAGCACTCC 5496 AGTGCAGCCA
$463 CTGATACGCC 51023 GGGTCCAAAG
5466 GTGGGCTGAC 51026 TGCCGCACTT
S471 AACGCGTCGG 51039 TCGCTGGTGT

2.2 BHEEfEEEM

20 551 3 A BEAR 36 AR BETT G, 2L
PIG S 58 % BVAAAE 58 MR P 238
P 36 4, 17 62.07% . 54 (ID) B4 2 4F
PEH 39.66% 5[5 P (GQ) HEMAR 5% ZAE I, 35
FI51.72% ; KFE(DZ) #E1E Ny 39. 66% , isifh 2k
PERR Y 2 B IR (GQ) > 4k (ID) > K&
(DZ) . BEfARI L Z AT as R W3 3. &1 2 %)
2T 5149 S1023 X 3 M HFAKE S Y 458

Nei's FEH Z M (H) 55 Shannon {5 54850 (1)
B8 TG 2R S8, TR R BEAGRL 2R
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FEfke MR ATRIAE W, X 2 NS5 H A #—
0,3 AR R 8L Z A s B AR IR A [ R
(GQ) >F /< (JD) > KFE(DZ) .

E2 5% S1023 3K A TEHE R Y 518 FE ik [
Fig.2 Amplification electrophoretogram of RAPD-PCR

product in Euchiloglanis longus
using primer S1023
x3 KARHFMFSEESHESH
Tab.3 Genetic diversity parameters within different

Euchiloglanis longus populations

HkGn H I SN Bl %
AR D) 0.1692  0.2448 23 39.66
[ R (GQ) 0.2298  0.3281 30 51.72
KFE(DZ) 0.1641  0.2372 23 39.66
B3 0.2378  0.3501 36 62.07

2.3 BEFEpEESL

BB AL T Hardy-Weinberg F-ffif , AR 45 Nei’
FR) L DR 2 B2 (He ) VRN O BE DR Z2RE 5 (1) )
FERRERIA 2046 R (Gst) 2y 0. 2104, RIS 428 53
21.04% FAAE T RIEEM] o H1 Gst Al 50 A R 1] 5 ]
i Nm o 1.8762, 43T )57 22534 (analysis of molec-
ular variance , AMOVA ) 4t 5. 7~ , B 315G 401k 38
$h 0.2694,26. 94% 1728 S AFAE T FPRER] , KAR 7>
AR SRR S5 (73.06% ), MEAR{E P =0.010, 3%
INFAE 225, M ARIK B B 7KF
2.4 j#fREEE

BEF Nei's Jo i igt 14 1 25 , 4 1] 5 4% I 25 Y
0.0285 ~0. 1358 (5% 4) ; Hopr 52 7R 5 R FEREMA s
BB EROR, 7K 0. 1358, 5 7R 15 5] DA 14 g3t 424 I g
/N, 2 0.0285, [ PR 5 5 AR BE AR A A UMk
97.19% . X Z& HE U A PCHE M4 19 AR L1 Dy
90.91% ,

&4 BHKE NEI'S (1978) TiREERE KRB LT

Tab.4 NEI'S (1978) unbiased genetic distance and

similarity among populations

FER G Jb GQ DZ
D 97.19% 87.30%
GQ 0.0285 90.91%
DZ 0.1358 0.0953

XFAS A ] (1) Nei's 35t 15 B 25 #E 47 3 48 45 43 A
( Principal Coordinate Analysis, PCoA ) , Jf- 4 & H &
3. MBI 3 FTLAE ), BRI 5 R R AR

A AR A AE—E IR A
AR AL AL E AR

Principal coordinates

0.800 F 'gg RY;
i m2

L *ID

0.400 W38, 13% 54
T E:] 3204 27 23 A
8633 29 W g1g &5

i NG
-0.400F 'ilgjls
-0.800 1 L

(1.00) (0.50) 0 0.50 1.00
Coord.1

(ID:1-12;GQ; 13 -24; DZ; 25 -36)
B3 ETRAEHBA(E &R E LR
1 (PCoA) B R E

Fig.3 Scatterplot of the principal coordinate’s analysis

SR ORFERE A

0 L

(PCoA) for each individual of Euchiloglanis longus
3 itig

3.1 KARskFHEMEESFLE

22 AL R F A AT DL S e i 0 382 4% 22 R PR
Ulo RAPD J5 AN 25T H LA .28 1) 22 2547
el P83k G ( Silurus soldatovi) | ( Silurus asotus)
W £ ( Pelteobagrus fulviridraco ) F1 2 75 HL {1 %
( Pseudobagrus ussuriensis ) #f & 4 F 20.29% ~
41.77% (Z=H8,2008 ) ; P4 VT B 6 ( Mystus guttatus )
Sh44.9% (FES2FEEE 2007 ) 3 KWl ( Leiocassis lon-
girostris) i 41.75% ( SL¥n 7528 ,2010) ; B A= R fi ik
( Mystus macropterus ) 15 ik 72. 66% ( J& i ,2008 ) , {H
S MR 1 22 25067 i FUBIIAE 23.74% ~39.57%
KV B 7 VLB RS 7 G ( Silurusm eridionalis)
HT8.29% , Thi#5 MU AR I 4 T°28. 75% ~48. 62%
(FRLL4AF,2007) o ASHEFEINAS KA T ok B A= bR 1Y
Z LRI 62.07% ,3 A FRFA T 22507 5
FeBiTE 39.66% ~ 51.72% 5 5 il JE2 H HoAth 8 25 4H
F, KA ek Aok 1 22 25 7 i Eb ) BRI T B A
R SEF B Tty {HL g TP Sk Ml faly | B A | R L
U PYYLREMERNR WG, A T A BRIk TESE
TP b KA ek 5 6508 B HABREARSEE , B 2 0w
o

BT Z2 R S 1 AR W Rl N D R) Y 35t 4% 72 S
JE, AW N PR S A Y Al A R A g5t 1
FHIE B Z R R PR R, S R BUEYIRN
PRI 1438 10 BB ) 98551 , 30 T A 1 A 22 7 PR TP Y
Y A B AR R . SR YR 151 ARV
B AT AR A 8L 2K 4R D i
AT T T RRSE R HI A Rl o 5 5 D54 4L B AR AR
AW KA E IR 5 AR R ZERF IR Y 3514 2
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FEHESHONE R, s s ZREEBO £ HK
A1k 5 Fij 58 DA B AR W, A TE gk [A] bR 1A it
B T HAB T A 28 3 T 2 e RO
PR R o KA ekt A S R A B, Bl
KR TR, HomG B H #2240 . RAEITER
A€ fkist % Z LK B, AEATI % 5 R A2 A% 1Y
M,
3.2 KAR#MHAERNEEENSEERSL

ABFSE Nei's Toflist G B 45 R WoR, AR S
REER AT QA A4 15t 1% FE 25 5 K, 34 0. 1358, 5t AR
55 DR AR A58 1% R B 00N, O 00285511 3 M
PRIE] A B B R 5 R 5 RFEM B B, [E IR 5 K
FEPH BT o SRR S ORFERAR S AL IR B 5 b P 25
FHOG AH 50 7R 5 [ R st 1% 1 2 55 BRI g K R AN
SR b DX R 2 AV S —— B I VLA i 8 DX 3, T
] PR A AR AT X, A 00 32 b 0 4% 19 Jst PR T
REIAL R — it BAR R ZERE AW R T2 VL
b (S e 3 1 R e i SN 772 AN = | A B R
(E DG ) 3% 7] BE i B R Z€ 5 [ PO AR B 28 3l 2
RS 53l (SR LN RS S NV

XFAMAR ] R R 45 TR AT AR 3B (PCoA ) , M
RO 3 FTLUE Y B RS R FE R AR Ay
FETE—SGIR A, T AR R ZERF AR BT b A7 15 AH X 42
Hh o HEN DX AT BE R AT 4 R FE IS AR A v ) ok P
%,

ABIF IR AT T (A (8] 35 4% BH 25 7E 0. 0285 ~
0. 1358 3% 15 Thorpe (1982) TA A [] — ) Fit i) Ja 4 1]
LIRS 0.03 ~0.20 5 fE AL Jy 0. 80 ~0.97
RO R — B0 SR, BE A Y3845 70 Ak R B0 (Gst) 3K
0.2104 , Fe 15 3455 (island model ) A1 Wright's 3¢
THEEAFEA A 2, A5 B A TR ]
(R PRI Nim Ay 1. 8762 B[R] Yt J2 5 M 44K P 357
PR Z s R B N R . Rk %
SRS, Z G FERER/N R EE I Nm < 1, il
AL TR BRI 6] 3 B B 8t % Ak s S e R
[E] BRI Nm > 11, W e A 45 8 AR VE S, EINRE
A A ) e s A% AR T | R Y 35t 4% S5 4k ( Wright,
1931) s ASHIF 5 rp K A TR B A 18] i 3 [ 2ok 25 PT B
FEAEAE —E R 1) B A I, HL st A B A A A& 5 )
JEREME R EEIR R

S AR E ALK FHHFE LREFR
A M EAE RAPD 3t A2 26T a9 45 g |
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RAPD Analysis of the Genetic Diversity of Euchiloglanis longus in
Three Geographical Population of Lixianjiang

YANG Li-ping"*, ZHOU Wei’

(1. Faculty of Forestry, Southwest Forestry University; Key Laboratory of Forest Disaster Warning and
Control in Yunnan Province, Kunming 650224, P. R. China;
2. College of Fisheries Henan Normal University, Xinxiang 453007, P. R. China)

Abstract; Random amplified polymorphic DNA ( RAPD) technique was utilized as a means of analyzing the genetic
diversity of Euchiloglanis longus. Samples were collected from Jingdong(JD), Guoqing( GQ) and Dazai(DZ) in
Lixianjiang basin. Twenty random primers were sifted out from 100 RAPD, from which 58 useful loci were detec-
ted, with 36 were polymorphic,amounting to 62.07% . The Nei's gene diversity and Shannon$ information index of
E. longus was 0. 2378 and 0. 3501 respectively. There are no unique amplified bands in the three geographical
populations. AMOVA analysis indicated that 73. 06% of variance was within population and 26.94% of variance
was among population. Among the three populations, the genetic differentiation coefficient ( Gst) and the gene flow
(Nm) were 0.2104 and 1.8762. Principal coordinate analysis (PCoA) , which was conducted by genetic distance
among individuals, demonstrated that the three populations were almost separated.

Key words: Fuchiloglanis longus; genetic diversity; RAPD



