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Genetic Iversity in Two Natural Popuations of
Haysternon megacephdum as Revealed by ISSR Techni que
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Abstract ; Genetic diversity of endangered Bg-headed Tutle ,28 individuals from Conghua , Guangdong and 21
individuals from Shouning JFuian ,was deternined by using ISSR technique .There was high genetic diversity bet ween
the two populations and within the same population .The genetic diversity of Conghua population was higher than that of
Shouring population . Genetic differentiation mainly occurred bet ween populaions ( Fy,=0.3715 ,G,=0.2059) bu
there was also gene flow bet ween natural populations ( V,, =1.927 9) .UPGMA duster andlysis showed that the 49
individuals were divided into two dusters corresponding to the two popuations .In addition ,11 spedfic ISSR narkers
which can distingush Conghua population from Shourning population were selected from 11 pri mers in two populations ,
using ISSR and Bulked Segregant Analysis ( BSA) .
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A, [ AW i A 4B AR T X HE 252k
RIS VR R i - ) £ A 5 7 —
AN RE 38 A8 K H RIS H
SR IE TE 1Y) 38 4% 2 A PEE 58 ISSR (inter-si mple
sequence repeats ) ] B P A IR 9 3 2 2
Pt Zetkiewica 45T 1994 AE gAY AT A
MRERE SRR AL 1R, BT E VL 28
BRI AR A IR G BRI IA(bulked
segregart analysis ,BSA) | & LU H AR PRI A 4K
i A SR WS 2 A5 R S DNA B R
DNA it , JEATISSR 73-#r, Bl LA RO 1A 3t [R] B 17
F bR 25 A 7 9 G G R X, e (o (R AR AT
AL ) 5 P2 UL e — R . A TR
ISSR 73 FHRICEA X T A AL S FE R AR 2
7 F R B MR A ) 3 A 2 R SRR A A i
Fro b, BAEf /R T AR AL FIAR i 75 7 9 9%
Ja B 0 £, 1) 5 4% Z2 A /KT J A ) A s
PR BAL A S U, 4545 BSA TA AT 54N A
FERYRE S0 TARIC , gL 2 A E SR H G
JELERL, S i T i Ao i 9 0 DB A B
PO 8 1% 75 SRR B AR o, R B T
SESL Mt o T AL FR S A B EBOR,
WP A R R A PR B T R R R B
FRBFEA

1 MRS TL

L1 &R SCEREAH h E KRR 5 B
BRI T 2R B it 772005 4F1
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R ML R H BRI R 4228 H BT A g
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1.2 FHi&

1.2.1  {7F AAL#E 1 kb DNA Iadder DNA
marker (250 ~ 10 000 bp) W H L4 T AW T
P ARMWSABRAF, Tag DNA BAEEMILE
f ANTPs W 3 A LA AR, PCR 37
ISR M Gydle , HLPKAY R EPS1001 3f F L JK
e
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1.2.3  JEHZIDNA 420 DNA B9#EHS IR
(T oekescsi a7 DNA J5 B Nk S IR
FRICHIEES (ke BT B 4 (1 DNA. B S 14
FEAE4 CURFEN A

1.2.4 PCR ¥4 PCR RWIEFRA25 J  Hi
20 ng/ ) BARDNALO J 5 und L 51915 ] 3
Uy Tag DNA 0.5 [ 0.3 pmol/L dNTP 10 x
PCR buffer 2.5 ] 25 mnol/L MgC1, 1.5 d 1.5 %
M BERG 1.5 4, iddH,0 #M &, RO FRF
94 °C FilAE S nin 94 CAEM40 s 44 ~ 64 CiR K
1 nin 72 CHE{H1 nin 40 s , 345 PP HPHER,
72 CHEMT min . 3 (| PIG“HT4.5 % RN
PEREEE R UK 2 R E FF R 2 IR
Tk BERAR YL S IO AR 5 ik, A
PR QL eI, P3G BE K/l 51 kb
DNA Ladder DNA nurker FCERTMIIC S .
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B AT BRAE AR IO IE , T e R AR = TR TR A
SRTERERIISSR 22 THRiC .
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2.1 SI¥MEE M4 MR RG
RAGFERZL DNA ik, %180 455 ¥k TR &

A B S GV A5 | HEAR 2/ D E Y 1 —
W CEL) BRI, 519781348 S1283 4% 4%
BAMRIFEE et WiR S 6E
AR TE] A DG, Y €2 B[R] < — o ] il 55 77 A8 45 T
5 VIR EHT Y D BB AR T A
HREMEAF22 55T PCR §71Y &) .
2.2 ISSR ¥ LR 22 K51W%T AR MNILE
FERE 7 T R AT M fa E 1T PCR k=
A:246 45 DNA %4 P ¥ EA 511 11
s, PR 1Y 4> T = K /NFE T 000 ~ 10 000
bp Z ], Hoh 28w A 213 4%, 28008
Hr b PPL =86.35 % , 2385 Ef k100 % ,
& M54.55 % .,

&1 FHIAISSR ¥ EER
Tahe 1 Resuts of ISSR on Hg headed Turtle
- 1B il P38 R B LA SRR R S B
Gk ke Annealing No .of bands anlified Frit A BRI Ja it
No .of pri ner Sequfence d tenperature J=% 48 EZNR B PPL Size of specific Population of
e (0 Total  Polynorphic bands (%) bands (bp) specific bands
S1272 cca(gg) 50 10 9 90 - -
S1277 (ct)stag 44 14 14 100 - -
S1279 (ct)gtag 48 13 13 100 - -
S1283 (ct)sg 50 13 11 84.6 2 200 C
S1289 aggte(cag) 4 60 12 12 100 1900 S
S1294 (ag) gc 52 11 6 54.55 2 400 S
S1295 (ag) gt 45 14 10 71.43 3 000 S
S1305 (ag)glg 50 8 7 87.5 3 900 C
S1307 efcagtgte(tee) 5 64 10 9 920 - -
S1308 (tee) saget 58 8 7 87.5 3500 C
S1313 (ag)gtg 48 11 10 90.91 - -
S1315 (ga)ot 46 11 11 100 - -
S1316 (ga)oa 52 13 9 69.23 1 400 C
S1321 (ct) 108 55 7 85.71 - -
S1324 (ag)gg 52 15 14 93.33 1 400 C
S1325 (ag)gcte 50 8 6 75 - -
S1328 (ga)sclg 58 11 11 100 - -
S1329 (ca)gage 54 12 9 75 3 500 C
S1344 (ag) gy 54 8 7 87.5 3 100 S
S1345 (ag) gya 50 13 11 84.62 - -
S1347 (et)gre 50 10 8 80 - -
S1348 (ca)grg 56 14 13 92. 86 3 800 C
ST E e FoRtitka Mg y Fontliskc S MBS A BOVERE.C. T ARMLERE S R HF TRA S - R B

Sequence of priner ¥ =a gand y =c } ;Population with specific bands :C.Conghua ,Guangdong S .Shouning Fujian .“ = :No specific bands .
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Bl 35|4S1348 S1283 EEH AL
Kg.1 Hectrophoretogram of repeatahility using the pri ner S1348 and S1283

2.3 THRBEABRBEMNBEESHEESW T
RN FRE A T WS F AR ERE49 DA
WAL Z A, YR K b R RS H ZAE E
(H) 50.3203 ZEAM S HESW(PPL) N
86.35% Nei's FEN ZHEME(H) 70.322 2 +
0.171 9 ,Shannon ZFEPEFEEL(7) }0.477 0 +
0.230 9 ; JEHKF L JEiF N B 2B H,)
40.254 3, BN FHEZEBEE SR

73.58 % ,Nei*s FEH ZFEME( H) }0.254 3,
Shannon ZHFEPEFEEL(7) 40.380 1, A L4
T 2R A A 75 77 M X1 i £ 1 SR s
A 1 R KRS Z R0 YR K- 19 5t 4%
ZREAE R T RRRACE . AR A~ F AR S
BERE T AR AL S B B8 L 2 FE Mg & T4
AT EENBIE SR R2) .

2 ISSR s #THY TG fa iYiE (T B
Tale 2 Genetic variahility of Hg headed Turtle detected by ISSR

JEHE FHEAKL Nei’s [N Z RN ) Shannon ZHEMEAREN7) ZALLETIIIH %)
Population n Nei’s gene diversity Shannon’s infor mation index Percertage of polymorphic loci
IRME 28 0.2770+0.1870 0.4137+0.259 4 79.67

Conghua ,Guangdong
ML T 21 0.231 6+0.200 0 0.346 4 +0.281 7 67.48

Shouning Fujian

24 BHRAEBHEMNESSUSEBER

ARLEQUIN 2. 000 #fFor#iras i, ~F i fa, 5 5 4%
JEBEE AR S Fyp=0.371 5 (P<
0.001) ,PopGene 3.2 HAFAHTIA Nei *s 845 53
EREL G, 770.205 9 . PS5 HERFR W], F- I fe
F AR J& B ] A7 7 — 8 B R Y st A% 4 b,
AMOVA 43 Hr B, e W Rl KSF b B BEN A
62. 85 % it 548 5 | JER A 37. 15 % Mgt (528
SHOR3) KUk BV B e 1) 38 AL 2 R PR 3R By
MTE ASREREN , “FHafa) R FfE P A~ A 98
JERERI A FEDNR V, 41927 9, 1T UL 4R &
TN AAAE— 2 IR 5C i, ARTEPAS A SRS T
49 ARG IG S5 R by g I A% o SR KK

(K2) , BIR A4 DRRB PR, — 2K
el AR ERE28 MR, R ERE T
JEBE21 AME,

2.5 BEEHERUESFRICHFE HBSA 5
TR ) AN AL T A AR A A T A
DNA st , FIFH G i 922 4% 5| 9% k4 TISSR
3R, 22 ANEII Y 2 AR R B, e
FG1AE) IR MAL SRR 2 75 T R AT 1
AFEFAIDNA Fr B, KX 11 5T AE
ARISSR Bk, B3 PRt rp 25 SRR AR L Pkt 7
4% JE D A1 20 U — B, RSl fE 45 Ja
FERYS R A B, Herb T A AR s B AR
AR TR AT A4 ADFEFIEDNA B,
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m514S1348 P T A ML EBER F 8 bp (E3) |, XUFEE IS DNA 2> TAric il X
DNA H B, K/N K3 800 bp , 514S1289 1 H1 S A FERE
AT IR A R S DNA H B, KR/ R1 900

R3 TFHRAEEEHEOREHFANEETR
TaHe 3 AMOVA vithin/anong popdatiors on Hg headed Turtle

AR AR F J5 % B 5 oy it i FEK %) il S i

Source of variation A Sum of squares Variance components Percentage of variation Fixation Index £y
R
REFETEL . 1 423.303 16. 476 37.15

Bet ween popul ations

. BEHEPY . 47 1 310. 167 27.876 62.85 0.371 49( P<0.001)
Within populations

St Total 48 1 733. 469 44.352

$1
. 006 SN - B
(oo
0, 008 - 0,088 s12
0.013 sI7
0,019 s21
0,067 2.1 $19
e YT <20
0,131 o i
0. 13 ™
0,027

19

E2 Thtad9 MMEMIBEE S ZREE
Fg.2 The phdogenetic NJTREE of 49 individuas of Hg headed Turtle obtained by RAPIlstance 1. 04 soft ware
C. I ARMLTERE ;S AR A T RE; P 87 R I MR R R s A% 7 UL
C.Population from Conghua ,Guangdong ; S .Population from Shouning , Fujian ; The nunbers show genetic diversity between two sanyles .
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Kg.3 Hectrophoretogramof ISSR band patterns produced by the pri ner S1289 and S1348
c. ] R MALJEER Conghua ,Guangdong) ;s . A& 7 72 JHHH Shouning Fujian) ; C. ) Z5 MALJE#E DNA Jib
( Conghua ,Guangdong DNA podl ) ;S . f& £ 7 7°JE#E DNA jti Shouning JFujian DNA pod ) ; M.1 kb DNA Ladder marker .
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3.1 FHAEBNBEESHEESHT —Lif
FE% B W AE ) b EL A AR Y 5t A 2 RE K
SPOT At A A A L A R T R R g
F AR KR ARBR ST AT  E
G ZAE K BN 3 T 7R AL
F7T DX () S i TGS 7 ) Rl OK P H, =
0.3203 ; PPL = 86.35% ; H = 0.3222, 1
0.4770) , i 52 J5 BE K F-( H, = 0.2543 ; PPL =
73.58 % ;H=0.2543 J =0.3801) b istf& L rEpE
KE 8, BAROKSE s e ZRevk e T
REAKSE, % FFH RAPD 43 FARIC A BT 4
77T RV i s L Z A0k ARSI s
TS M o ELA e i st A Ak

3.2 THheEHENEESUESERRK &
&0 Ak 7 B0 3R 7R P ORE (8] 19 38t 15 A S
Wigh ' NN L 2B G, A T0.15 ~
0.25 Z [ R W RNEE[E] 7 AL K, ARBFSEAR T
ARAR W AR BE T s AR 5 B Ry, =
0.3715 (P <0.001) , 5tk R 6, R
0.2059 N, }1.927 9 LM R AR E P B
SR JE T 1 - B L EAELE R R A4k, S AN AN []
) E SRR RE . BT o SRR E ] AT e
H AR SR RER PSRRI e, X S 2RIerT
S FRAE ] KRR IR TE R K s A%
SRS ARAT . BN AR SR BT A Y,
K1.927 9 ZRETIX P A 4R JE HE A A7 A — 2 1) 3
PRIZE i , 11T F 3545 43 Ak 22 B0Rh B30 L 1y 58 PR A
TEDIL AT AR, MR YA E R
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