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Fig .1 Map of the distributions of Bmnchiosto mu belcherni Gray
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A7 R A AR IRET A ORI 1530 5 B A A S %
BE AR B A TS S5 .

1.1.2 Wil

Tag DNA RAH SPAZ R (ANTPs) 53T Mark
er. CTAB%i//‘jﬂ\J Promega /zA\ﬁJf‘pntl':; Pﬁ%gl%ﬂﬂ Samr
gon AT FRR A by B 4y pr 4l 5]

1.1.3 {4

PCRAX : PEAH , 480 B, RAMI OSEL - 752
A YK :BIO- RAD AT, Power300 B LK %A% R
48 : UVP A H] ,GDS8000 .
1.2 LR

1.2.1  3CEfA DNA FFEE A

PRI 0.2 g SCEMNLA IMATIFAE 56 CHHHE
LRI STE 5K 200 wL,10 %SDS 75 pL, & Al K
(10 mg/ D10 pD) WA 56 CHHIEL 2 h. JIA RNase 2
LUSER 50 ng/ mL, BT 37 CHEEKA 60 min. IIA
SRR . A4 RINEE (250 240 1) 2K, T
15000 t/ min 250 5 min. HCEVEW A 1710 #4FH 3
md/ L NaAc FH 2 fEHAETRIIE/K SBE , BT - 20 CIK
FH 90 min, 115 000 1/ min 250 10 min, 3 FIE,
DUEH 70 %R OE 2 k. R RER TS, A
100 pL TE ZZ TR

1.2.2  DNAZE J S e F0HL Rl

DNA BRI LA TE 22 v 0y 2% kT RS
HAE 260 nm A& 280 nm PASPIESMRIL 71 DNA Y
WREEFIf% JEAIWTILARE . 1 < BE BTN 0.8 %
TR AR B I v ARSI 0 53 DNA 437 B R /N Sk IR 441
SRR . AN BT 20 mgy LT
RAPD 73 #T .

1.2.3

H

RAPD X .
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RAMHEX N (PCR) A& 10x buffer 2.5 uL,
Taq DNAZEGEE 1U, 1% 0.20 md/ L, dNTPs 0.1
mmol/ L, MgQ 2 2.5 mmol/ L, 1M DNASO ng, HIIEEAIIK
25 L. PCRIGIAEE N (55 94 CBHE 3 min, 36
CHEME 3 min,72 CIEM 3 min,3 MER SR)G 94 C&
P 755,36 CHEME 505,72 CIEM 100 5,36 MEIF .72
CHEM 7 min BEHERET 4 CUKFEIRAT .

1.2.4 HKAWEL

B PCRYIEFEMIAE 1.5 % BT Bl e b e 9k
YL 3 Viem TR FHIPK 2.5 b, HLIKERG A%
AN RS S G R S AR R

REPIREES .
1.2.5 FHER%ETS00

1.2.5.1 RAPD¥ ML RMIL%  RAPDY 1Y
KBS T RE S 3 K. 7& RAPD Y A M
kKBS B —4 DNA K — AN TRl IR
KT EE AN RIS g TR R &
HRGE AL s B —IREAR A A« ek
g or A gS T P RAEI 417 .

1.2.5.2 LR 8L — 3 AR
4 RAPD Y I 25 T G v 4t | BALFE B ( D) A
BE—BUE (BEMATERE 5 MiEEH Ni iR
ok,

S=2Ny/( N« +N)

N AR T, N X R A1
W, N A YRR EA R

D=1- §

Ay a2 FJE BCTE B 0 SOR T 38 £ vk
(unweighted pair group mean arithmetic average , UPGMA)
AT,

1.2.5.3 Shannon 1515 Z FEVEFE S Le wontin'”!
I oK Shannon 1 4% 22 FEPE SR ST T AN 28 4% 2 4F
PERITFS . King & Schaal ™ FH A MIAZBE 44 DNA ]
PEA UIIAE S . Chal mer 55 MR & T 675 FHEH I
FHFAb#E RAPD E04 G v R oA LA -

H= - X PinP;

Hrpr p @R (R N — 453 8= A AR I
BZE BFR RAPD RIEUMAE ; H L 2 FEPEfR 4.
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211 JEI TR SMEE
AWIRE 3 MR EES B

7 AT B
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IR . 3 MFX I FARAEDR UGB R Y] .3 M
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11.5~18 C. /¥R 26.19~31 .24 HH e\
LRI ER L 2750 ~32.41 pH A 8.17~8.26 .
3 AN ZK PR 5 AP0 8 .39~ 8 .51 mg/d’,
8 AN 6.13~6.28 mg/ dm’ . W FHESE & (CoD) b
0.53 mg/dm’. FIRSCE AN 3 AWK K
i EREE pHAE VA DO) S EFEFEE I ( coD) A
H I 5 45 I -G — MK bR UE .

2.1.2  JRFCIREG

B 5 AU B R TR . AR L PR
Du JfH 4 0.33~0.81. 3 2 Do fH5 0.61, 47iERE
FEARLT ; 0fifi 3,4,5 Do fH N 1.10~1 .22, kLR
U, B3k a Aok SR S B AR 31 Do JSHA
1.55 SMEFREE R AR 18 .1 9% B
LR, PR R DR PR T2 18 %
FEATRANE N Bt AT . A R bk
W KRS BRED 3 B, Dy ER - 0.65~0.48 KK ;
Do fEH} 0.78 ~0.98 , /IR RAF , WEIETIE
MR R E | LRESCC B AT R 5 ANk SRR
R PRIV ALY, Dy fEA 0.78 ~1.29; Do
flR 0.59~0.99, /i AREF | Bl B S B AR K

H.
2.1.3 JEITXCEAMEA R AEEE
2.1.3.1  EIIXBMMSAA ARSEHIEE

i i) AN« JZ T30 B A TR IR ITERE (2001 4F

5~8 F) GUREY], HIITSCHR AU T B R

MLk O 1991 FEEENL RS B AR XN H /N
UBREIX R 22 ) s (A UG BT W IX 2R S E
G332 B R 2 IR JE DU UR R 1E ) . 2001 4F
11 H17 H ~18 H .12 H 4 HIY 745 L3R 838 L
E A0 A3 I 58 .5 B/ m? FELE L B Ml o)A v
BE90 1025 B/ m; B O SC B A B34
105 .2 )8/ m*. MWIET VI SCE BN G EE
TR PR 2 R 2RI 20 nmile , PR EEE LIV 28 nmile ,
LR IEIEE B AR I 10 nmile , 0 A TSN |

2.1.3.2 HEIXEMESHR HEIXEMaK
B HAEWTEA RS, tHAREAT , X
CETEAHRAE Lok . HAT , AN RSN JE )5
E PR AR/ LRI | AR
RS PRB B S TSR IE D — B E S .

R ARRA NS Rk B O A

(10

SCE 2 W) FENL 117 R 359 B 263 JB AR KIE 4
R | IXLEIAL A S B R KA R — i 2=
5. BB AR KT 10 ~ 46 mm, FIOMER
29.3 mm; PO EARKIER 7~ 63 mm, T
{0 31.3 mm; B8 RIS B MARKTER 16 ~ 62
mm, FIMEHR 403 mm W LLGE H B EIE S R 2k i
WO B AR K IR AN ZE 2 mm; T LK

B AR KIL 403 mm, 2050 bb Rg kil 5 0 )
W S EAK 9 mm Al 11 mm.

AR RS e B YRBLLL] RS R R it
B SC B A ) 4 D8 Bl R B KT O HST S A
LR T8 R LeAgl o350 R 9 38 11 .15 Al 10,49, Horp
T VR ) LU ARAT 22 /0N | i S R RIS K A
ZRR . R B AL B S S LS B E
ECAE 0 - 212,239, 1 .74 JTT TR K R BUK
FERILLAE S 5 M 08 .95 ,10.23,6.75 ; Ferp i Ji gtk 5
P LRI LU | 5 0 3 ) LA 22 ¢
x.

Rt 3 MERACE MR A . FEY .
JeE e AN DR S B iRk FEZk BRI
BRI SC B R R SR L R A

WA =SB AR | Piomaedl | 224
i UL R ¢ TEHER Sk Sk LT ECE AL R
62~65 1. Hrf | BEWECCE AT BE R 62 ~
63, T¥IMEN 62 .4; LRI B AN HEEH 62 ~
65, PN 62.1; O SCEANITHGEHE 62~ 65,
SPYIMER 62.1 . BAR 3 AN B AR KRR
i AERNITEA EA K .

2.2 JEI I EMAIERALEHE 2R BT 2 R

2.2.1  EITCEMBAEERE B
2.2.1.1 X EMIENY RAPDY AR KA

TR S s R B SC £ DNA TR AR IZ IR S B
LRI 28 10 N 10mer BENLT ITEIE ] 3 ANifgEC
E LY perRYIE)E , HKELE LK 2, BAkd
BRI 1.

I 2 AT AN 5 IAEIE ] 3 NI B AL
PP AT 4~ 945, I BEI KN
0.35~3.5 kb Z [0 .51y MK EZNLF(ES 2
Wby 408 2 T4 B3R 3 s 10 AN 514
EIE ] 3 Mg B IR A R 3 8 038 A
121 5 20N 200 R 50 .84 % , JE i
S E 0 R A i i 22 A0 05 2 S i = s
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£1 10 MN5IMEET 3 NMBEXSET PCRITIEIFR
Tab.1 Amplification of 10 effective primers on Branchios-

toma balcheri Gray in the 3 sea areas

o

s A KW AW NEAHC %)
SI1  GTAGACCCGT 29 17 58 .62
SI3  TTCCCCCGCT 28 16 57.14
Sl4  TCCGCTCTGG 24 12 50 .00
SIS GGAGGGTGTT 13 4 30.77
SI6 TTTGCCCGGA 34 22 64 .71
SI7  AGGGAACGAG 22 7 31 .82
SI8  CCACAGCAGT 33 12 36 .36
$20 GGACCCTTAC 24 12 50 .00
S22 TGCCTAGCTG 15 9 60 .00
$29  GGGTAACGCC 16 10 62 .50
B 238 121

ARkl 238 12.1 50 .84

BEFEAE IR (WK 2) . FFEH upGMATEXE ] 3
AN B AL X RIFATR T (LK 3) .

MR 2050, B3 MRS AMBERET
ALK - T LI S B A0 R B FE I S B g
FREH 0.07, SRR RRID ; S EA R
S I S5l S B 0 RN T IS0 B st Ak R B8 il
0.12F10.14 SEGKRRIE . B 37750 JH1] 34
HESC B A n] 4yl 2 AN, Rk S B A AT
WSS Bt RIS TR — 4, R e S0 B A sy
— RS B T A — S

2.2.2 [TV B fa R R 22 AR LR
g

10~ 10 mer FEHLT WAL 1] 3 AN ifgIk SC E 4
FiEEh pCR Y HIEIRE DL 4 AR HIE DL IR 3.
10 NBILER T 3 NS0 B R e 7 18 4 i
RV (EE 2 RULE) , K&HER, 5 T50 .
18 DI 2 AT TR IR, N 62.99 % ; FAZRININZ

12 3 M 1 2 3 M 1 2 3 M M1 2 3
SN 520 522 529

B2 M3 MNEECC A MENA per T MRS
Fig.2  Genomic DNA fi ngerprints of Bmmnchiostomm balcher Gray in the 3 sea areas
U BRIV 2 BRI 3. AIZRIREIS, M- ADNA EcoR I/ Hind III

1. Xiekou sea area; 2. Huangcuo sea area; 3. Nanxian sea area; M- ADNA EcoR 1/ Hind III

F2 EMN3NBEHXS&MEFER (M M) REL—

BE (k=)
Tab.2 Similarity matrit and genetic distance of Branchios-
toma balcheri Gray in the 3 sea areas based on Nei s

estimate of similarity and genetic distance

ik AL TN MO
P LRI 0 0.86 0.88
B I3 0.07 0 0.93
Ligmpis 0.12 0.14 0
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BALRFEN 51.66% , HIEBHHZEMRAEAR
40.55 % , BRI 23S0 MR SR RE S B L 2
Fedk . db—2PIZH Shannon B4%E £ FEEFR A PCR
PR (R 4) . K 4 TTH B D0
L Z RS 0616 R AIIE DG B4
TR S AR s REE e MR X
S 30 B AR RE IR B A R I R S A5 P R 8 A A5 R
THRIAEHER .
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Fig.3  DNA molecular dendrogram of Bmnchiosto nm

balcheri Gray in the 3 sea areas

3 Wi
3.1 EI g B sE RSk
P

T SC B Mk AT, 3 ik BE
2RI 20 n mile JE SR [T 28 n mile ,FILRIT
BBE B K 10 nomile . BT 3CE f0SAa A9 > P
RS GAEVS | WS AR AN | AR SRR T AR B
TV R | (8 SRR Rt R T kK o
R M g5 00 ZR WY TR TR K (R S R
79 4 n mile ,[MUE AIEE 10 n mile LEIWRIZR O 3%
JERR S B A RS TR AN T RS , SC B fa oA
TeHEEE 3 AN B G R T BRI AR ARG L B

&3 101M3IMEE 3 M XEEFE PCRYBIFR
Tab.3 Amplification of 10 effective primers on the population of Branchiostoma balcheri Gray in the 3 sea areas
1% 171 ¥ 43k REREEE B IR
s T AN MW T 2EM ZEMEAW g 2En ZEMA
F it i HAESH %) 2% % A %) F it s AW %)
S11 46 26 56 .52 33 12 36 .36 28 10 55.56
S13 45 24 53 .33 34 11 32 .35 26 8 30.77
S14 34 24 70 .59 24 12 50 39 19 48 .72
S15 39 26 66 .67 28 14 50 36 15 41 .67
S16 54 44 81 .48 39 23 58 .97 44 20 45 .45
S17 52 41 78 .85 42 24 57 .14 33 11 33.33
S18 48 27 56 .25 36 20 55.56 24 6 25.00
S20 46 26 56 .52 29 13 44 .83 51 27 52.94
S22 51 21 41 .18 39 19 48 .72 34 14 41 .18
S29 62 46 74 .19 27 23 85.19 50 18 36 .00
T 47.70  30.05 62 .99 33.10 17.10 51 .66 36.50 14.80 40 .55
x4 100NSPENHE 3N EEMEFRIEESES

Tab.4 Estimates of genetic diversity ( H) within population
of Branchiostoma balcheri Gray in the 3 sea areas

wsing 10 arbitrary oligonucletide primers

iy = H
I W e nmm e R
SI1  GTAGACCCGT 0.543  0.324  0.536
SI3  TTCCCCCGCT  0.521 0.301 0.288
S14  TCCGCTCTGG  0.695  0.480  0.467
SIS  GGAGGGTGTT 0.643  0.480  0.397
S16  TTTGCCCGGA 0 .801 0.568  0.434
S17  AGGGAACGAG  0.764  0.551 0.313
SI8  CCACAGCAGT  0.531 0.536  0.231
$20  GGACCCTTAC  0.543  0.428  0.501
S22 TGCCTAGCTG  0.392  0.467  0.392
$29  GGGTAACGCC  0.722  0.831 0.341
Ty 0.616 0.497 0.391

(12

I13C B A N R FP e 38 MY A [Rl R AR S R |, MY
WALAT —e S i LR Rt =
AT oA N E S B SR R R I,
ANEREAN [ 130 B AP BE AR L AR/ S P
TR, AR K A A5 X B B S S O —
EXESE, FFHNX—RIESE IR MEE Rl a, 3%
JE R A T 2R IS B A IR SRR AE LU AR | il e
518 MRS B A TR SRR IEAR 250K . RN AT
1ZH RAPD 73 FARICHIARSTE ] 3 ANk B fa g%
SRR R B | BT B R R A T etk
34k . BRI SC B A0 RN B R S B AR R B R
0.07, 3RGHRARBUL , i FRET R4 18 g
B4 £0 5 i 2 Tk S B R S S A S0 B st Ak B 2
A 012 F1 0.14 SRECRBHE A —A . itk
W, AR S RS AL T T 25 ] —

= a
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Fig.4  Amplification on the population of Bmnchiosto nm balcheri
Gray in the 3 sea areas
1-5: O 6- 90 SRR, 10- 13 LG, M- AD
NA EcoR I/ Hind III
1- 5 Xiekou sea area; 6- 9 Huangcuo sea area; 10- 13 Nanxian sea
area; M- ADNA EcoR I/ Hind IIT

3.2 JEIISCE MM 2 SR
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A KK AR UE . H AT ] 3 NS B

IPRIEA 3, RO TS0 A A M B TR JE

T AH GEARIREERE L D TRTTORBEIN R ik %
FEVERRE (B KA, B = oot mI0y REsk AT oF
S RAETTSC B PRI 2 FEVESR USRI LR
JRORLIE 3 3 ZR B (VA 5 R
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H=0.0219940 h + 0.0230708 Dw .- 0.490892
Doo+ 0.839127

He . HRRXEMZEEERE, n RoaKE
(6~20 m) , Dy, EAIUHERE (0.1 ~3.0 mm) ,
Do RRTIERE(0~3) .
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KR RIS B 1130 B fa 2 AR vE R A IE M
K. IERMG X B2 REMEFREUE S e HA S
PRI K 3R R B BL Z R Fe s ik R
A% e KR sl 1 .

3.3 BRRESCE AP 5 i

80 AFARE I IS Bl VAR TR X WA LR, 5%
BURFIRRESR 1 1A 2R B 6 1152 B A0 % R AR
PR E R, EERDAEE 1S E MR 3
AR RIEL ERE pHAE R (Do) Ak
FEF (CoD) I H M RE 45 RN A — I KK
Fobrdt | AR T EAME ; RN B A HA
Tl Ao A A S M A 2 PR 1) e S e A A S
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PREFIRI , FASOO It 2R R 7S R | fEE
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330 JHSERLAYTE S0 B ik S v
S

FERTEY B T AR RIFERE L b msin gy e B fa
YRR SRS V% S8 4 R 1) S0 B A ) R 47T
ARAIRET AR S B

3.3.2  HEEANFEMRY IR

ASZIGERWI ] 3 ANk K S B R R Ok A
Tl AT 2 ANV S B S
LR, | S B g JLh R i S B
Bt 2T, HREEIE S A A
B O LB KA 8 ~ 15 m, ASRIAEL
&, AT BIAE b JE 130 B A0 AR AR O T
B, KRB B mP RO . SRR T E
BRESNETTE Kz 52 IR ZE RS /K
B 6~8 m, IENE 3B M B T3t | IR
LEMN IR,

3.3.3  PRIPEISCE AR S M R PO B

JE 1130 B Ar it RS S | gk
WRCE | BT TR ghfa LR T
MRS A AR O v R AR kb AT
RIS P A, SCE T N VR M DR A4
WikG HUPI | BbR EAELL 0.5~ 1.5 mm AL, AHLEL
PG e DR R ARE T3 B AE A
RUBHESNFHEBRW B M SMm AKKE &
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Abstract

Amphioxus ( Bmnchiostonm balchern Gray) is a rare marine species under state level protection (2nd class)

.RAPD

molecular marker technique suitable for analyzing the genetic differentiation of amphioxus was established and used in the
investigation on genetic diversity of the amphioxus population in nowadays Xiamen sea areas ( Xiekou, Nanxian and Huang -
cuo) . 238 bands were amplified from RAPD analysis on 10 valid oligonucleotide arbitrary primers, of which, 121 were
polymorphic bands (50 .84 % of the total) . Nei index analysis and UPGMA statistical analysis indicated that a mphioxuses in
these 3 areas could be divided into two groups with the average genetic distance of 0.11 . The genetic distance between ani mals
in Nanxian and Huangcuo area was 0.07 and thus could be classified as one group due to close genetic relationships ,

The population in Xiekou, however, belonged to another group due toits distance, 0.12 and 0.14, from Huangcuds popur
lation. This result was in accordance with the morphological comparison a mong ani mals from those areas . Shannon' s statistics
on genetic diversity, showed the indices in populations of Xiekou, Nanxian and Huangcuo, were 0.616, 0.497 and 0.391,
respectively. This was reasonable because the best environment was found in the Xiekou area with a substrate of medr
um- coarse or coarse - mediumsand and a water depth 8 - 10 m. On the basis of these results suggestions were formulated
regarding a mphioxus resource protection in the Xiamen sea area .

(AR XS
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