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HHEBCEE DNA 5 FARICT5 5, ISSR 15 B0t 17 5, AT M08 BT ik 5 B AR (K 22 N 47 1) 45 5 B el
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W——HE W S AN TR (908-01-CB23)
TEERM BN Q974 L, INFREM A AT AR, FEMERIE G T A2 7 e,

(R 1R S

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

236 B oHE R ¥ R 29%

BB SR BV R IR TR IR . 3RATT32 FI R 8 P I A2 IX () 3 2 26 MEARIT (ISSRO He A, W I 3
M M ELIF SR B R A, 5 B L ¥ I 00T S 50 4 1 U PR 3 R W BT T IR AR AR L PRI 5T BBLX
2008 HE-5 Sz (& AT IR AT .
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1.1 #RskiR

LU BT AR R 2008 R4 B A TG EA R R WP ERE S HEmh fE BT IR 1. REM IR E
Jr BT (0 B A A R ) BRI A L RHES P 7 B AR A i SR B )5 S BV [ S 28, APt T R &E IS B T
KR RIRAE P RIRR AL R B RR B I0= , ITR R B T —20 "CUKAETRAT
£1 HERERES

Table 1 The information of Enteromorpha sp. samples

FER AT TR TRERT PR
- SRR S AR,
WA 8 A AR5 (QD) T AR B B KA B 3 X (36 : 12
o IR R
R
f14 H B L B (RZHD B 200806 F £, S 4 H
K HBTHGEAERS(RZH) 13
AR H RIS R KA L HRE (RZH2) BB o P B
IO LB (LYC)  Job e 2 b S B R 2008 07 F 4] 16
WFIT 2 T SRR (NB) R R 2008.06 T f1 2
WA B R (QDS) 41 7R e Lok B9 2008-07 T4 8
AT kAR (DFS) el ARt B R R 5 2008-07 Hi1f 10
ST A AR AR SEL A X B B 2008.06 T4 7
1.2 DNA i2H

TRFEm ARG BEAKE T, R R EEEAKERE , oK T, MAVE S, RN A
RGO KR AR A IR A ED IRIGEE R 4 DNA, SRR B IS4 )5, T ISSR ¥4,

1.3 PCR ¥ KE4MUL TN

ISSR 719y i b1 0 A= e R A RRA R & B A 20 25319k i 3 AR S ARG M BB 1) (G 2) .
PRI Taqmix(QEE RRAEURHEERARD : 25 pL KE KR AFE 2X Tagmix, 12. 5 pL, BT
1 pL, B4 DNA 1 L (£ 20 ng) FIBZFEK 10. 5 pL, PCR ¥ BB EEIEFR 95 CHBHE 5 min; 94 “CAEHE: 45
5,48 “C (& 52 CYE M 45 5,72 CHEM 1 min, JFFF 40 Y372 “C B 10 min, PCR 317~ #) 25 R 58 ¥k BE b
L 5g/LBRARMErL IR/ 5S » EB PG AT,

F2 R ISSR 3IMFF NS RE R NEE

Table 2 ISSR-selected primers, sequences, numbers of polymorphic amplified loci, and their annealing temperature

Bk B2 3 (5103) PIRAR B AR AR BRI/ C
P1 (gA)7gT 13/13 18
P7 (Ag)sC 19/19 52
P8 (Ag)sYC 12/12 52
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1.4 HiRSH

PR 1 T BT %) B K SR R T AR 40T . R —B 19 Rl — LS ARIE 3 = A (D (0O 3 8] oo
B IERL 0,1 il . Shannon $8%( M 4Kk POPGENEL 31" 4044510 s R4k TFPGAM 53 Ar i S HF &4 &
JRVERIE] B AL BB AT AL, 338 f UPGMA (unweighted pair-group methods using arithmetic
mean) SHGHATRIE, MBEKRGMF TreeView 1. 6. 6 Fif5.

2 % R

2.1 ISSR-PCR #i8@4 R

M 20 519 ik 3 519Xt 68 M EM BT T ISSR 248K, 3 51 PPt 44 &KE
W47, 10T 44 DI SR BB PP T 14. 7 K07, 4 MU 22 TR, B2
EELE S 100, 00% (& 1),

M 1 2 3 5 8 1 2 13 15 16

5, 16 EE

B 1 5|4 P8 R HMIAP Y IR

Fig. 1 The amplification results for Enteromorpha with the P8 primer

2.2 wEHMBEEKTHEESHEST

B SR VR THRLN 1 9 AR v CWZIED B & AR R THE A 22 51 R % B (31570 500) Bt Shannon $8 4%
0. 32)E A, e & Fr#E A9 Shannon FEHATF 0. 09~0. 21, R B BRI FBE N B ZRMER R 855
FEERETAMPHZMECE 3.

*3 HERRHEANBEESHKE

Table 3 Genetic diversities in Enteromorpha sp. intra-populations

B R AR ZEHMEEE /1 ZEHRLBIE L /% Shannon #5%(
INARTE BELE EFl (QDS) 20 45.5 0.21
VLR IRl (DFS) 12 27.2 0.14
INFR B BRSO (RZHD 7 15.9 0. 09
AR T BT (QD) 13 29. 6 0.17
MEEXEE FLY® 15 34.1 0.19
VLR SN i (WZHD 31 70.5 0. 32
IWAR H AR A4 EAESL (RZH2) 8 18.18 0.10
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ARIEHE S A BRI AR 68 ANMAMR 7 ANERE. 7 NERERIBRERRILE 2, 7 AFEE T
2 4, R SUTHE AR fh S5 DL EORAE R S I R B AR A A BRI EIREAR AR IR L AL S
LR DU LIRS LA R AV & TS R e a e 3 A R

0.300 0.225 0.150 0.075 0.000
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B2 7TAEENER Nel KB EERRERRE
Fig. 2 Nefs genetic distance among the 7 populations of Enteromorpha
A% PCR 473 7 W) By R DK 45 1 ¥ Nei B 23158 B B 5 & F o B8t 15 A DU (D FsHE FE RS (D) I
% 40
F4 TAEEHEE Nei FBREHUE (NAELLF) MBEER(NALTH)

Table 3 Nefs genetic identity (above the diagonal) and genetic distance (below the diagonal) among the 7 populations

5 iR KR HIE1 HE BRI AR TELIN ER HIE 2

(QDS) (DFS) (RZHD) «Q» (LYG) (WZH) (RZH2)

T SR (QDS) 0. 895 3 0.8843 0,714 5 0.763 7 0.650 6

KREUFH (DFS) 0.110 6 0.868 3 0. 669 2 0.727 3 0.636 7

HIE 1 (RZHD 0.123 0 0,141 2 0.7115 0.745 2 0,887 9 0. 686 3
HHQD) 0.4017 0.340 4 0.748 2

HEEH ALY 0.269 5 0.318 4 0.294 1 0.045 9 0.817 3 0.890 0

MR (WZHD 0. 065 3 0,062 6 0.118 9 0,290 1 0.2017 0.698 0
H I8 2(RZH2) 0.429 9 0,451 4 0. 376 4 0.095 7 0.116 6 0.3595

3 3w

AR E) RIS A DA BE AR S B RS Ha 7 T T (Ig A5 7 AR BE » T e 1 o A T[] i 7 ) 199 2 2 56 R
Ur. Thorpe VI HTHITSTIE 45 i 9 RIRHE 18] F 38 fe AL BE 15 0. 1~0. 5, 5] J& A [a] iy s A2 AR LBE Dy 0. 2~
0. 8, i [ AP ARAE (8] (138 ™ AR LUBE DA 0. 8~0. 97 GRAZHRE Dy 0. 03~0. 20), MK 4 WIRLE . K RATENE
R D5 RS SRAE (3% 2 MR B0 PRI i B R R KB AR —BBE , r A1k 3] 0. 955 1 70 0. 908 8,
HT Thorpe™ MBFF IS, /T LA N UL BRI HF BB TR —F . FIH EOS/MODIS TLE & & Fk .
RIS XA SRR R AL . R E BRXTE 5 HIRML TIEmBNE, i i),
BIAH BT EUE BT ILAR R B AR I AR B B . ATAIA ISSR 4r TARiC i A5 R 5 18 I T
B AT A KT B & RIS R R — 2.

75 HF3 R E AR R M SRR H R ER A B B8 A A DL ARTE 0. 88~0. 9, JEHJLANER I HIAF ik
2T 0. 93, KT Thorpe ™ HBFFEEEIE . J& T 1 kb, SRBETEIES LARKEX I, G008 & AR 5E W 3
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BHIX 2 AHEAE R AL RIE A 0. 6~0. 7,183 T 7 & B AZ AR DU . (HA B Tl — . BETABR
JIt RARAE Al BT FE LG R » DA B U 5 0 3 S (KD 1SR JRAT BEFF A RK T SR . 5 1R W <6 X R ki Vi
2008 4F A HFE SR T A8 L K RIS D e R T RIEKZ 1Y R HK 5 1, 1T RUHERR SR 50
5 L HEH AT RED
Pang 831 T 26 MMM ITS tDNA Fil rbcL ¥ FJm R BL 6 1-5R B FR M B9 B AR S e i L 4
FhRETE & BAIRRHIERRE LR . B rbcL FFFIAREX 40 28 H S MR R 6 DO TTS Fe 51T L
MFXAAFFERRGE R ERR A OEEH SRR MRS E MR GEHPT T R E R TG, TXiF
# B AG ZE R A TE R I A L S & At 5 T B UESR R A5 B T T W= M S E AT IRAK
BFFE . BATIR B ISSR S3HT e T2 B R 4 P 51 89 2 FARCEOR , 7R 1% 2 FEE S AT 7 I BE SR — R
JFBIbRICE Al 5E
el T ISSR 2 FHRCEIARXS 6 N7 Al DXCHF & BRI GUT VLB VL WL T3 T AR r R VLR
AR VLR B &) BT T A SRR . 28R BR BT 2 E B A A I R B 7E 0. 8~0. 9,
NS A RIH BR8] )35 12 22 AR PR B, B Rl X R & 1Y 2R 45 56 3R 5 04t T B 88 ) s il 808 A oK
#H ., Blomster S8R 5070 T EXBH 117 & BEAT T 52 i [RIRE 3 HHE AR 20 56 AR 5 3 3 1) o B o 0 LK
FZU . BATHBFFWUESE B & R E AR ARt [0 A 7E bR A R AR R IARIE
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ISSR Biomolecular Marker Analysis for Original Source of
Enteromorpha During Green Tide in Yellow Sea in 2008

LIU Chen-lin', WANG Xiuliang?, LIU Sheng-hao', CONG Bai-lin', HUANG Xiao-hang',
WANG Zong-ling', LIN Xuezheng', ZANG Jia-ye!
(1. Marine Ecological Centre First Institute of Oceanography, SOA, Qingdao 266061, China;
2. Institute of Oceanology , Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: Not only the samples of Enteromorpha floating in the offshore water of the Yellow Sea in the al-
gal green tide but also the algal samples collected from shrimp ponds respectively in Qingdao, Dafeng, and
Wenzhou are analyzed by means of the simple sequence repeat interval amplified polymorphism marker (1S-
SR) to study their inter-population genetic relationship. It is shown in the analysis results that the genetic
identity of the algae from the offshore water of Qingdao is 0. 95 with the algae from the southern Yellow
Sea, both belonging to the same species. The biological population relationships of the algae from those
shrimp ponds are very close to each other although they are geographicallly located far apart. All the algae
from those ponds belong to another species, which are different from the species for the alga collected dur-
ing the Qingdao green tide no matter how similar the biological morphology of the both species, as it is
shown in the genetic analysis by means of the ISSR marker. Therefore the alga causing the Qingdao green
tide does not come from any of the shrimp ponds.

Key words: Green tide; Enteromorpha; 1SSR; Source tracing
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