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(TEIRARHRHH O 2 5% , 291 225300)

 OE. RS R S X b A L I 41 DNA SEA5 93 R0 e, 3RA8 TITIRA 5 S I90 By vh A SR R R 1A ey b
FEH 767 bp BFH. TR cye b BRI A+T EEIE ST G+C &, 144 D rh AL ARG oy b FEPR B0A5 A 28 A A8
SEOLRL 38 A4, Hr AR Hapl A5 d5ch ) 12, Al BE o AH e Y BAA T0. Y- 35 BALRE T 22 8 RIOF- 24 4% T R 22 % k98 80 1)
9 0.58751 1 0.00214, 35 f& ZREHEBAR. BEARIRIE 1L 5L R ECH 0.0356 , 457K 22 U 35578 30k FBEA I3, a4 ]
PR35 AL A AR IS, R I R GEatE ALY oA Hh B B S 1) LA AT A (¥ SRR, 5 T PR R ) B PR A8 A L . 5
SR, YHT 5 ASIA Y Hh AL kst 1 Z2RE MK LUK, iR A s R A

SR AR 2RI DNA oyt b3S ZFENE R K )

Genetic diversity of spiny eel ( Mastacembelus sinensis) from five lakes based on Mito-
chondrial DNA cyt b gene

ZHAO Ziming, YE Jiansheng, LIU Meijian, SHEN Dongdong & HUANG Shiyi
(Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, P.R.China)

Abstract: The mitochondrial DNA cyz b gene (767 bp) of spiny eel from five lakes in Jiangsu Province was amplified and se-
quenced. The average contents of A+T were a little higher than those of G+C when 38 variable sites were detected, and 28 haplo-
types were recovered. The average haplotype diversity (0.58751) and nucleotide diversity (0.00214) demonstrated very low genet-
ic diversity of the spiny eel populations in the five lakes. The fixation indice of analysis of molecular variance was 0.0356, which
showed no significant genetic difference among populations. The UPGMA phylogenetic tree of ¢yt b gene built with MEGA6.0
showed that five populations were not clustered into clades based on genetic distance. There was an extensive general flow among
spiny eel populations from the five lakes in Jiangsu Province. The result showed that spiny eel from the five lakes had low genetic
diversity and genetically homogeneous population structure, indicating their weak viability to maintain population. The spiny eel
need to be well protected.
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IR ST AU 3 A FER I8 MR B 10 K 1 A5 51 S S AR X R B 35 1 2 RE PR RIB B 45 4, 45 1 W 7R S 50
1A FELK S 00 0 B RS 35 b T AR (38 A% SRR KT R 35 F0 3555 R 55 SR eye b JE R 7 Bt
BB RRIC X B R T ARG Y 6 MRS BFAGE AL A5 MIREAT T 400, 25 3R W1 6 A HEIAR Y S B i A 1Y
PR RIRAZ T R 2o M (R 1 TR A ) LA 3 8 0 B TR S8 00, 2 — AN WL A O AR FHREA 25 T )
eyt b FEPIBEFE TR E AT RV 2R KT R B VA 8 A HF AR ARk 10 35 (% 454, 3R WK kb
BEN 97RO TR (] 1738 5 RS R B2 T 40 I 5. LA, A SRSk i B o AR 0 AN 1 LR 4 2 %2
P T RLRIA 2O ST LA A ST R R A S M A — L AE AR U, A7 L ) 5k
( Mastacembelus aculeatus ) F1H 635 8K ( Pararhynchobdlla sinensis) LEZ R R SR Sk D AR A
HIESIFAE LA}, BB e T HrZSHA | 2228 R TR AR I8k ( Mastacembelus sinensis) . RAFFEXT R HITHE 5
AN AR SRFNRE cye b Fr BOHAT TIPS LEB BT, ST 5 A0 rh AR S BB R 8] 14 3845 22 R 1R st 1%
G54, IR AT M FNZEAR 5 130 rh A S50Rh 2 2 1 i A B SR IR, S A S n AR O R AR AR RL 4y
T AW HRYE.

1 AR %

1.1 WA

S I AR BT 2015 4F 5— 7 FREE AVLIRA 5 ORI AL - XA 5 S IITF /K, 23 50 R V05 i 22 1Y
FI S (B) (R BB (G) BEEEMI (H) 85I (L) LAR LA 8N s i) (Q) , BYBUR B8, oK QB &2 )
-20°C WIRIRAFE L.
1.2 DNA 2 EX

LR 2 DNA R 57 & 4250 ( Sangon Ezup Column Animal Genomic DNA Purification Kit). & DNA £:45
MEFBEZE 100 ng/pl, —20°C B HEIER .
1.3 PCR # & Rl

Z: 8 GenBank B35 2 Fp KK ( Mastacembelus armatus ) LKA 43 (B A5 . KJ184553) , % it5] 4
Y4 eye b B, 51FHI AN F:5° -ATCCCTCCTGGGACTCTGTC-3" ;R ;5 -CGTGTGGAGGATTGGGACAA-3” |
¥ LA T A1 "l A . PCR UMK 9 50 pl: B4R DNA 50 ng;2xPCR Mix 25 ul (3% Taq i
2.5U,dNTPs 10 pmol,MgCl, 0.1 mmol) , |- F#F514 (10 wmol/L) 4% 1 pl, HATAFRH AKCKN 2. FN FEF N
94°C TR 2 min, 94°C M 45 5,62°CIR K 1 min, 72°CHEM 1 min, £ 35 AMEFFIS FF 72°C HEAH 10 min. PCR
PG FIR LS, HHEGR B TR A W R T AE RS A TR m Y
1.4 HiEHH

AR 0 P 0 P e T U 3 9 R 7 N T P42 | 2 15 T BioEdit 7.0.5' % §i L X 345 [R5 51, MEGA 6.0
A I HTORIE A AL, I A EE R G, DnaSP HPF > e AR A A28 A H | THA SRR 2 P2
WA R 22 A SRR SRR BT RR 2 A8 E % Arlequin3.01 2K /) Kimura 2-Parameters J7 1244
S AR B EEES ,  T A T 22 0H (AMOVA) J5 kARG R385 (F ) Bas B8 4 .

2 R

2.1 F5ISH

5 ANEIA T AETUBHAIEE 144 DAMRE ¢pr b LR, EPHE TR AR 767 bp MRS MEGA 6
AR, T .C A G BRIELH 2409 29.2% 30.1% .26.1% Fl 14.6% , A+T &8 55.3% , I8 E T G+C
it R B AN 38 A, R IR MY 4.95% , Hih U A 18 SIS S AR A 20 M RTLIE B
AL R B G IL R 144 AR PR H 28 AN SAAEHLT S, i SR RLT 9 T 4258 2 GeneBank (2FA
5 :KT448786 ~ KT448813) , Fi#f i) JL 2 s £ U3 8 A~ L rp BLA% T Hapl 5 ANEEIRIRI#AG 240 HAGE B R,
FIRER AR SRR AL (R 1) . 5 DR R SRR RT3 ZREVERR R 0.58751, T R 22 5+ 4R 1.63947,F
VIR IR Z AT HCN 0.00214 (3 2). 5 ANWINA AY TR A da S A4 T g IR B A ) i A Rt P A B
R WK A AZ T TR 2 RE M B i , T8 T 0 F S 1 B A3 260 2 M 48 BRI A 1T R 22 MM B8 AR
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2 5 ANIIIA Y b AR SRR ) A R R s A AR SR

Tab.2 Haplotypes and genetic diversity of spiny eel populations from five lakes

biiRTg| FEA R AR RVEL EZVILE HPRERZRE  FHBETRZRN BTREDSE
EE=3] 30 8 9 0.46667 0.90115 0.00117
e BB 28 11 21 0.71429 2.35979 0.00308
PEEE 28 10 11 0.67196 1.12963 0.00147
g T i) 29 8 6 0.64286 0.81773 0.00107
VR 29 5 16 0.42118 2.78818 0.00364
At 144 28 38 0.58751 1.63947 0.00214

2.2 BT RMBEEEN

B PRI 144 DMK cye b FEFFFVHIA Arlequin 2K/, i H Kimura 2-Parameters J5 A8 % 5 4~
WAIARPRE ] A A BE B AN F (32 3). 5 A FPBENT- (L BB S 000216, 555 M 1A Ff 3 15 128 T W b BEE 1)
B3 14 B B 322 A 0.00338 , 38 14 1 T F5 T A9 2 1 S 30 R 9% S WA R e =2 1) 4 0.00116. 1115 5 SIS 3 SRR B P
HRIBAL I B KB/ IME IR BRI (0.00368) > = HIBIHA (0.00311) >PEE 1 (0.00148) > 1 511 (0.00118) > 3%
) (0.00107). 5 AFHEFRGF-Y F o4 0.03556,5 A3 4 A AR SR BR L 18] 7748 — 22 st A5 oAb (LR Fh B
[BlE) F (5%, FhRER] F R0 A T —2F (P>0.05) , 2] 5 ANHIIA Fh A2 gl SR e () A7 AR 3 R A JE A
Wi, e b 22 R RAR(F 4).

35 ANWNARY AR EHR R ] K 2-P s AL gL o R R

Tab.3 Average K 2-P distance and fixation indice between spiny eel populations from five lakes

i RIS] SRR 1 HIR 781 I i 13t TR I
2 b — 0.02028 0.03773 0.03388 0.05698 *
1 TR 783 0.00219 — 0.01876 0.02791 -0.00494
pise 3| 0.00138 0.00234 — -0.01216 0.07155 **
0% I 0.00116 0.00215 0.00126 — 0.08271 **
R ] 0.00257 0.00338 0.00278 0.00259 —

# FRFEF T E (P<0.05) 5 #x FrRZEZW B E (P<0.01) 3 XF F4% L7 BUE 2= Fh 24k R 80 XA 28 5 BUE 2R i
AR TRIE AL B

2 4 5 AN IIA TP A B RD R B L 22 589 AMOVA 8T AMOVA AL B 5 AR ]38 15 75 S 45 46 Fn

Tab.4 Analysis of AMOVA of spiny eel KB REFY, RN ER SR TRM
populations from five lakes 3.56% , MFPRE P R 7230 S Sof s 73 S B4) B3 ik o 55 3]

ARSI HME M R Ehtkw  96.44% (R 4) FEER SR BsE k. Si4h, H
DnaSP 3 A 548 R0 K BT 19 35t 4% 73 1k 3R %

FlpE ) 4 6.566 0.02936 3.56 ‘ i X
FRER 139 110657 079609  96.44  (G.) 4 0.01092, HK L (Nm) Ky 22.655 1 144 4>
#it 143 117.222 035778 AMER) G, 79 0.05601, Nm 9 4.21 , 1,55 B ¥ )

14 5 PR S AR A 5K
2.3 Rt

1 144 AR AEFUBKAREY cye b B P A MEGAG6 #44:, %F 5 A MATA BF R IR T R g itk Ak B, 19 5]
UPGMA FEEHEAM (8 1A). 5 A>rh A USRI B AT W] 3R TR0 T B AR 26 HE , ot iz /K R 4 Y 1
Thi) 5 i) T IR AR SR R SRR A 10 144 DMK IR UPGMA RGEHESL
RN , 5 ASHEOR 9 AR AT 1 57 SR, RHEL IO 7R () ) b SRR (A (7 1B)
2.4 BEHEHE

F Fu’ Fs K507 IEA S 5 110 H A2 0 BORE (A A v k5 78 | 45 2R SR W R R A B 1A Fs = - 23.887 (P<
0.05) , 5835 i 8 v PR 54 , 3R W) 5 > T A R BRKAE (AR AR AT — 5 A SR 38 (EL 0 S 00 % S5 380 v B ) it
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Fig.1 Dendrogram of spiny eel populations (A) and 144 individuals (B)
from five lakes by UPGMA method based genetic distance

PEBIREIR R Fs (G T O, R WRERRY Fs BR T 0. B A MARIZRLIA cyr b H PR ¥ 91 EA T 08B s 73
A 38T, AT 8 5 23 LI it £k 55 399 B2 th e R AR — 2, ] A — DR A ke (1] 2) & W 5 A4
IE A b AR BT s LA RO LU AR R, 22D — A LU NI R Sk

3 iTie
3.1 BkEfE sl

AHFFEIRIE T 5 AW AR BHIEA B RAK e b FEDH T B, R 9 BB 4 20 A 2 W v A ofa 5k 2 o A
eyt b FEHEY A+T &8 55.3% W& T G+C FX &2, G &2 B E N THAME, £ B R G wfE, 5
HApb gk DNA BIBFsT 25 R —307).
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Fig.2 The mismatch distribution of the Mitochondrial DNA ¢yt b of spiny eel populations from five lakes

WG Z R — YR A AR AL R T , M A 15 2 BRI Al A AL T kR,
X ERBE AR AR 3T 7 7 AR P AR ST IRAS 5 NIBTIA 144 B P AERIEK oy b 2N 767 bp BRI, HLAAS
FED ERAE TR 28 A AR AV A 38 A, FRAE T S AE M AR T IR 2 M 43 3100 0.58751 1 0.00214, BLEAVL A 5
AN A Fp AR R R 22 B R T R 2 BEPE AR ARAIE S IR T A6 (0.945 ,0.00419 ) 14 2 3 ¥ A7 36
1178(0.937.,0.336) SR 10201 eyt b FEDR BAAE R SRR PR R TR 22 B | 0 8 0% T M A W A 00 ol A9
#57(0.996.,0.00434) cyr b F Rl BA R0 S0 R R R 1 IR 2 e, 45 16 0 b 75 V3 AR 800 (0. 783
0.00205) F I HAAZLHL ™ (0.700.,0.0026 ) FH ) (0.60852,0.00089) cyr b K Y A 0 2 4k FA% A
FREFEVERT Y, 7 T RT A 417 (0.579 .0.00070) cyr b FE K FAGERI ZREME R IR ZAEME. (R nse £
BEVE AT RERE R AR SR BE 85 28 D 2ok < MBI R " A FT o U8 R R 0 AV T EE R A, B
BARAV A3 10 BE S ARG , P74 BRI K A A
3.2 MEEME LN

AMOVA 43T, FhoRE P A 3 A5 20 57 4 25 0 & Al R Te) B st L A8 5, o it G A8 S 119 96.44% X
A e A SRR AR ] 22 S5 R B 3, B A oA 1 s A% k.

F(EW] DR WA Z R 3 AL A (R EE 2 F EA T 0~0.05 B RR 8855, A3 5 AN e ag
FBKFEAR Y F B 0.0356, BLIA 5 A~ A g SRR [R] A28 % S0 L3R 59 , AR AE i 35 B R GL B /3 4k, Shaklee
SRR T K F I SCHRIA I e RN RE R AR = Z0KF BB SRR 2 D (B304 0.05.,0.30 1 0.9. g
Ik S WA MR TR] 8 A4 BE B R 0.00216 , 1 A H AR SRR AR 0] 14 338 £ A3 A AR IR, S8 T8 38 B R 119 43 Fh 7K
S B AN A £ 2 R AR ] B 35 1% BE B AR L4 (0,035~ 0.019) T30 Ff AR sl ik e A 1] 5 44 B 8% (0.00116 ~
0.00338) R AT HY, H Al ke I 1 2 TR A2 1) 30 2 O PR30 3 9] 2 S A e /N , 106 B R 33 1% 22 M K P A
fik. Wright 32 HFEE Nm>4 B BEAGESE— A BEHLAY BN L I ARBF ST H 2R T[] B Nim 8535 22.65, - 1Ak(A]
) Nim R 4.21, 300 5 BRI 3 K3 Sl A A 2458 20, thath— 25 (6 A o Sl ) Rl Bk 10 6 H8 B4k , 7 1 Sl —
ANBERIEATBEIRAR Y. RG] 5 AN 0 h AR SRR W B2 B AL T R EHE. L &S
SEARR A BRI S NSBATHATE ¢yt b KF ER B EIBHAGERAE b, Grant SEARYGBAAE R ZRERE b R
TRZFERE o HEDN T 4 28 B R A 4 Fhit ks =) ARG 5 A9 B4 AR R SR e % AR PR R
B, TR b AR 7 15, o7 B DR R 0900 10 1 FEL S 22T, K R , A 535 PR A8 3 A P REREAR O ; RIS
A REAFTEHE L BN, B 5 AT T 4 AR SRR (AR VR T 2 — ST 35 e Ah VIR S AR AR ER B 5 Y R Ry
T 2975 S0 5 R 2> | SO0 mp AR SRR (AR S R B, TR S /NS RS0 R a3t TR AR T R AR SR R
I FFBOLRE ZRE R AL, R iR A R RS £

WAL ZREPE SR A Ay IR A R 315 2R VR R B 2 B B RN BRI A 77, ARBFITLA ey b FEPH R T H B
T 5 AW b AR TR AR 1) 334 20 REPE RSB AL 454 | DATR T 00 R0 408 2 7 b 4 o)k A 570 2 R BOMR:
HHA G B 5 R AR AT A 2 G, 5 AT A AP AR R R B A TR IR A S 2 B MK, JL
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