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1 #M#5HE

1.1 #F#l
S 6 By 1E FH A0 61 B A BUR R R k604
AR, 23 B SR F O] A 385 (SCD), BL G5 I 454

(JJS), K i EL K111 (DCS), iR I #E 1% T~ (DTZ), ik
AR (YC) DR I AR SEXNSHE (PL) X, B 5k
AMEEIWNER L REEEONEFLAL 500 ~ 1000 m,
B 100 ~ 500 m [14 3§ (8147, SR FH 8 B f A BE P %k
B 10 AR B0 i AR, B T 0K & iz 0] 52 55
%, —80 CLAFE

®1 REEHERMEELER

Tab.1 Information of the sampled wild populations of Sargassum thunbergii

5 RERfRR SRAEH REEISTE]  FRAREH MEIX 537 HbBRA
No.  Abbreviation Collection location Collection time Sample no. Distribution Geographic location
R ATIRE ; . .
1 SCD Shicheng Island , Zhuanghe , Dalian 2009 10 I Yellow Sea 122.97°E  39.54°N
i Y A\b N 5
2 JIS N ﬁéﬁ%)ﬁl{j&ia . 2008 10 i Bohai Sea 121.1°E  39.94°N
Jiangjunshi, Wafangdian, Dalian
RERBFERKG ; ‘ . .
3 DCS Dachangshan Island , Changhai , Dalian 2008 10 #IfF Yellow Sea 122.63°E 39.26°N
e N
4 DTZ j(]iﬁﬁﬂb\ii’ff? . 2008 10 i Bohai Sea 121.10°E  38.82°N
Dongtuozi, Lvshun, Dalian
it &R .
5 YC NIRRT . 2008 10 HIF Yellow Sea 121.33°E 38.82°N
Yanchang, Lvshun, Dalian
TRIEFHXNFK ;
6 PL LA SR 2009 10 I Yellow Sea 120.93°E  37.79°N

Liujiawang, Penglai, Shanddong Province

1.2 E[FZH DNA KR EL

FREUORAT 25 RO RE i IR 42 0.15 g, 28 1B 7K B
T W IK 3 RS O R, e B 31 1.5 mL 2K
BB O T, BER 4 DNA (048 U7 2 IR 25 41 [
S5 CTABYE RS INEk s, A1 mL CTAB 247 2%
¥ (20 mmol/L EDTA,, pH 8.0 ; 100 mmol/L Tris-HCI,
pH 8.0 ;3% CTAB; 1.4 mol/L, NaCl; 1% PVP)  F110 L
B-%i 3 Z 1% .5 uL RNase A (10 mg/mL), ¥ 3% % 51,
65 C/K¥ 1 h, H AR 10 min B2 BENR ). inA 13
PR FLUH) 5 mol/L KAc (pH 5.0), & 2, & & 15 min, =
T, 12 000 v/min B0 10 min, 585 LI TH B 08
H A VSRR Dl 10 min, ZE 3, 12 000 t/min
B0 15 min, ¥ [P BREHAEE 1R, /NG IR
TR RO T N 35 R BT A B S TR R DL
FEDNA, —20 °C it B 30 min, 28 ¥, 12 000 t/min &5 0>
10 min. 7+ 3 ,75% SBEGEEEDTIE 2 U, BT, 30 pL
TCRRZKV AR, FH 1.5% B Ese e e vk A £ B i
1.3 AFLP# i

AFLP 5216 2 W Vos 2511 (7 B E AT, FERY ke

Bfl, 200 ng 3 K12 DNA ] EcoR 11 Mse 127 4 Y] AL
U], WO RN Sk 3% 1 SNy [ BF EA 7 AR R AR 2 10
T4 DNA 330525 v, 1.25 ul; ddH,0, 8.4 plL; 100 BSA
(10 mg/mL), 0.1 pL; EcoR 14% 3k (5 pmol/L), 0.5 pL; Mse 14%
3k (50 umol/L),0.5 uL; Eco RIPN ¥] i (15 U/uL),0.3 uL;
Mse TP 1) i (10 U/uL),0.25 uL; T4 DNA i 42 fifi (350 U/
uL),0.2 uL; DNA AR (50 ng/ulL), 1 uL, PCRAXH37 °CJ
N 8 ho LIRS LOfEE T SR R A, il
IR RE 1 000 fE A A AR A T IR PR 3, 10%)
BEREEY Y55 1P 9 & D362, DNAY 1S R Be a2k
N HTEE R RIS FELVK 4% Bassam 267 AT R YL B0,
14 Fit59WmAEE
W H A AR R 53 1 /N DNA R B AR o 14>
JEAE, S5 AN 3 s SRR A T “1 FU07 A A
EXCEL SCRYIE BUBHEHL I , 2 A 220 i 52 e ORI
DLV /MR 2%, SR A1 POPGENEL32" %} 6 4 BF
A= BB SR E 43 Il 1153 2 8 5 U3 | Shannon” s
FRAEE (D PB4 G B (H) PP RE K -1 Nei” s st
LR B LA S Gsi B AR R R 0 R (B) S a4 41k R
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EAVE

B(G.), BE R R 10385 38 FH Mega 4.0 5
MR8 VT35 BT A5 9 18t % 1 B # UPGMA (Unweighted
Pair Group Method with Arithmetic Mean) 3 4= Jil, 2§
BT . R Arlequin ver.3.0" % BT 6 MU
PEAT 43 F 7 22531 (AMOVA, Analysis of Molecular
Variance), TH5E 728 SR SGs & AL R EL(F ),

2 HBRE5SH

2.1 AFLPHIE#£ER
i v A 10X B BEME D W S I A &I R
E-+2/M+3, 5|40 -& R BRI 2, He 4 3

BT R B9 2% 530 4%, /N5 A 48 100 ~ 1500 bp,
T2 SV 417 5% P 28 VE L1 78.68% . %
B L SR A5 7E 60.00% ~ 92.86% , -3 45 % 75|
WL A pe e S3 4R Y 417 Sk 2 e, Rk
AR LU e 1 5 AL A0 E+AG/MA-CTG, 4
Pa e 42 5y, Horh 28R 30 4%, Z MR
FL 3R 92.86%; 1= A 22 A5 LU B AR B 5 |0 45k
E+AA/M+CAC, ¥ 1 454 BB 60 55, Z 8k H
36 4%, Z MR 60%, E+AA/MACTGHI M4 A
P 1A AFLP 5 PR IOE BB FELUK BT DL I 1, 45 B A
BRURE BRI DR LA SRR 2 I 4 2 S e

®2 105 MAESE N RESEMETHTEETM

Tab.2 Genetic polymorphism detected in 6 populations of Sargassum thunbergii using 10 pairs of primers

I E P14 5 B Z ML AL ZAMR %

Primer combination No. of total bands No. of polymorphic bands No. of shared bands Polymorphic rate
E+AA/M+CAC 60 36 24 60.00
E+AA/M+CAG 34 25 9 73.53
E-+AA/M+CAT 60 49 11 81.67
E+AA/M+CCA 60 52 8 86.67
E+AA/MA+CTG 66 54 12 81.82
E+AG/M+CAA 60 46 14 76.67
E+AG/M+CAG 55 41 14 74.55
E+AG/M+CAT 43 35 8 81.40
E+AG/M+CCA 50 40 10 80.00
E+AG/M+CTG 42 39 3 92.86
B Total 530 417 113 78.68
S Average 53 41.7 11.3 78.68

TE: SI4LE T EFIM 45 EE 2 25741, P E=GACTGCGTACCAATTC; M=GATGAGTCCTGAGTAA.
Note: In the primer combinations, E and M represent two shared sequences which are E=GACTGCGTACCAATTC and M=GATGAGTCCTGAG—-

TAA, respectively.

\47 T PL‘PF* By ye ﬂ«ib’z?m‘z ﬂ% B A ]]S —w-a— KK 11IDCS ﬂ«E Jﬁlzf%scnﬂ

bpM1 23456789101

23
2000 i

45678910

5001
ETEE"ESYSIe;

1

12345678910123456789101234567891012345678910

E-+AA/ MACTG 5 1205 %F 6 AN TEUR FRUR SRR A 1 AFLP 3 4877 1

M: DL2000 marker; 1-104C2E3K [ & HEA R 1044

Fig. 1

AFLP band patterns generated by primer combination of E+AA/M+CTG in six Sargassum thunbergii populations

M: DL2000 marker; 1-10: individuals from each population.
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22 BHABEESHME

HE3AT LA 6 I RB RN EZE
7 15 L % (PPB) 43 A 1E17.92% ~ 92.83% 2 [a], H
SR RE (PL) 1) 2 80 s R IR, T 17.92%,
B 5 A7 (JIS) M RE T (DTZ) FhE 22 2507 o5 b R b
=, 478 92.83%, 64 FREI T3 24 G B (H) 43 A

F£0.058 1 ~ 0.357 322 [u], AP HE (PL) FAIL, HoAth
SABhEEZE B8/, ¥I7E0.309 0 ~ 0.357 322 [a], %
3K (PL) Flt# Y) Shannon” s 22 F£ 1 48 B0 (D FA%, M
0.089 1, HoAt Ff B 24 43 41 7 0.459 8 ~ 0.526 8 Z [i],
HULE AR ()S) femie 6 MRS A% 71k 5
#(G,) 702418,

x3 T RERFEMBENEESSN

Tab.3 Genetic polymorphism in six wild populations of Sargassum thunbergii

TN 2N R % TFEIAE Shannon’ s ZFEHFE 4L

Population Percentage of polymorphic loci, PPB Average heterozygosity , H Shannon’ s information index, /
A3k SCD 86.04 0.3276 0.4833
RE1liDes 91.51 0.3405 0.5061
K HA 118 92.83 0.3573 0.5268
FL T DTZ 92.83 0.3485 0.5188
$HvYe 83.77 0.3090 0.4598
&K PL 17.92 0.0581 0.0891
SEIY Average 78.68 0.2902 0.4307

AR Nei 2 57 B B REORI] 53 AL AR (DI 22
BORIS AL BE 25 R W 424 (JIS) MR KL (DCS) F
TR I) A 8t A% B B 4000, 2 0.261 6, 3837 (YC) FIE €
(PL) P 22 [] )38t 1 IR B A0, 9 0.678 2 5 5 2 %)

N AR 4247 (JIS) Al K 1 (DCS) By FpRE 22 1] 5 A%
AL ZR B =, M 0.769 8,037 (YC) Fi%E 3k (PL) #
HEZ AL AL R 8N, 0.507 5 (K 4),

Tab. 4 Genetic identity (above diagonal ) and genetic distance ( below diagonal ) of six wild populations of Sargassum thunbergii

R4 oM RERFEMBMEEECERYE(XAL% LT ) FEEHER (NBETH)

il A KK H4EA #HIET ] K
Population SCD DCS JIS DTZ YC PL
£I95% SCD — 0.6245 0.6547 0.6396 0.5925 0.5830
KK 1l DCS 0.4708 — 0.7698 0.7283 0.6623 0.5660
P20 )IS 0.4236 0.2616 — 0.7660 0.6019 0.5623
T DTZ 0.4469 0.3170 0.2665 — 0.5792 0.5208
H7YC 0.5235 0.4121 0.5077 0.5460 — 0.5075
3K PL 0.6702 0.5691 0.5395 0.6525 0.6782 —

R 418 Nei” s 2t 1% 15 25 ] UPGMA 2 #4 # 19 64~
A RS R EILE 2, 6 FRIETT DL 4y
B R IERE, I AR T3 (PL) USRI BE SR N — A 2k
B, HA IR W RN SR o) — 250 . TE KR
T2 R K 2 A (J1S), KA 1L (DES) R fis +
(DTZ) FhRF s AL P B4, o — 32 3hd5 (YC) FhEE
5 LR 3RS AL IR B A , B ER N —

iz ] Arlequin ver. 3.0 F % B2 ¥ 64> R i i
1T AMOVA 73 7 (38 5), 45 3 Wb /R K8 43 1) 15t 1% 78 S
(76.58%) FEAETHFREDY, 23800 (23.42%) FEAE T RIRE
], L L REF, 0234 2, 5isfE L RELG,
FIME (0241 8) $3lr , HEEFIR N, [ N, =025 (1—F,)/F, |
408175,
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JIs
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YC
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12 RS Nei” s it (£ 052 HI UPGMA I8 ) 6 ASFFER) SR G0
DCS A LB, IS A 40 Rl , DTZ W HERE TR, SCD Ak S Rk, YC O EhIPhite, PLOVESRFIHE .

Fig. 2 UPGMA dendrogram of six wild populations of Sargassum thunbergii based on Nei’ s genetic distance

DCS represents Dachangshan population, JJS represents Jiangjunshi population, DTZ represents Dongtuozi population, SCD represents Shichengdao

population, YC represents Yanchang populatin and PL represents Penglai population.

®5 BREZRNHEEBEEZERNIFHEN (AMOVA)

Tab.5 Analysis of molecular variance (AMOVA ) of six populations of Sargassum thunbergii

AR SRR F SFI7 A Ji 2o T3 22 Hetbil 19
Source of variation df Sum of square Variance component Percentage of variance
HERIE] . 5 1729.433 26.065 23.42
Among populations
. ﬁﬁili] . 54 4 683.000 85.241 76.58
Within population
AV S
) 59 6332.433 111.306 100.00

Total variation

3 itig

FURE SR EL 52 ) B A s 1% Z R E S BT i T
S, TEREA R R B AR AR S B
] BE £ 0 ML RE A S8 AL 70 S I A 368 L IR s
SRR AT Jo M B R, DR AR U s g 2
HRURE AN 5 A B 8 0 425 1 7 100 m DAL, AR IEAS X
LA g AR AR AR BORE . A, —
AR N A I U R 2R 45 95% DAL PR S
R e AT 0.05 1 2 437 H R PR 7E R T fige
— YR A Y R AR AL T SR DL R —
IR IEAT GEDRARA O BEATLIBURE 55 H AT LAS 2 7 301~
ZEA47 P (R T H AT AR A VI BB
H A S (N TR EEVE R 2855 /K7™ SR 5H 3 ) 1) T
D, LT R R IR R DM Y = . TR Tt
FETE S BT IR RN , 38 X 1B A R P A R AR AT B

A R AR DU T BR R A, DI ER RE A X BT A B
BEGER IR RS AR AR AR MARISY
H10 X 51 S B E , A AR R I —
E WRRIE SR I AT B R BB A BRI AR
TR, FT D S B AR 1) B A 3 2 DG R R .
PRI, 7 S Bl 2 BRI TS 00 R, 104Nk
W RENS W TR A AR [ 38 A R AE , PT LU T
WAL IR AT, X AE LA A 5 43 A AL B
e

RIS (K1 2) nT AR, 647 A R
P S R PR, LI ZRSE € (PL) R Il 2R
Shy— 3, HAh R Hb DX R R Sk o) — 35 RGBTV
VA AR 240 (JIS) AR K 1L (DCS) B A —3Z,
L B AT, TR (YC) R e 3R 55 — 32,
KRR B % oA T IR B R4 B
T A RV L B A B s S I Y, AMOVA
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Sy BTEE R, BVHE N 155 AE 5 (76.58%) Lt
KT PRI ()8t 15 A8 5 (23.429%), FpHEI] B4 71k
RZHG, 02418, 5F MM (0234 2) $23L. K4
Wright 2 B, F AR 3 0.15 5 75 vk 25 B Ak ]
FEAEI AL A0 1 00 B A Ak, 64> U e R 22 [
FEAE R 7K Bt AR 5, [ st 1 sz e+ 45 R e 22 [
(1 B PR B K PR, Zhao %512 i 3 RAPD il
ISSR 28143 T Fric 2 AR A5 H 1 1L 2R Vi g B2 i
B AL A SRR B T 57.57% M159.52% ., AHif
FEH R AR N, =0.817 5, Wright > A g i 5
N, <1, W5 BH S PR sl A /N 3 A A v LS5 30
AT BH S5 1) 352 4% oAk L R 34 1 0 R Vi 3 1) B
Az BB BRI R =2 () ELAT 50 1) b B 8, [ s
VRS AR P AN )3 1 R DR B T i e =, S48 79
1) B B R 35 A R B e . A ] 1 35 £ S T
ANTT AN R PR 1 3 i 2 3 B, Al PR 3R 255
M PR P 358 1% 22 R R 3 A5 5 AR R AIE, 451 G A 37 5
RRAE R, FREA S R R, D O A B A
DA K S e LR 43 A7 1 — BB PR B R 7 (R TR
M) 55, Steen HIFSE T RSP XHE R T (Sargassum
muticum) WA FNEFA 200, 3.3 T HAE Brackish
Hb DX A K A7 2 BRI i AL« 9 2R 2R 0 s A R Y
BOW TR W ZERAG L T — A A PR S , R 3R 084
IR DX A R B A7 BB . U SRR ZR T2
SRR T T R R 1 AR B, 2 P S I AR 3 s A
Az BT IR B Y EERARAARL, AU, AT DA IR ER
Y S S8 FEIR K i s Sh PR BE 2 2 T R SRR Y
A R, M Hs AL 45 e TR R,
B A 4 A4S R 3% Hb X R AH PEast A5 A8 R AR . #%
TEAT R R - Ab TR s, 1A 3005 07 T 06 g
B, VS AR AN ) T R e R AR 22 [R] 35t A% A8 S 45
Ko B, BUR R AE B T 20 R B R it/ s
PR AR A 1) 25 3 AT R R R a5 A% o TR 1)
FHJFH

W3 FrR, A E (PL) [ 2807 i R
(PPB), 22 & (H), Shannon’ s ZREMEFEEL (D), 73
M 17.92% .0.058 1.0.089 1, ) J& 6 > Fh e F A%

S5 G 1 2 110 S TN I T P 58 g Pl Uk (PAGE) 7 5 (51435
W AT DA AR R 38 45 JLF— 3 1
D2 R L 58 v 11 e A R AR AR 1 XURS: . 2007
AR RUEE i 5 RAPD FIISSR 2043 TARiCH A
X LLZR 2P 3 VRV 4 AN ) Ml st (7 55, 5 B, 08 A
M) RN BUR BN, MR PPB. H . 5525
BOHAT T s ZREVE ST, R B R Ui 4 B A
BLFE B FIRE PN 1) a8 A 22 S st AR Z AR PR /DN, X
JRUGE SRAE 1) 44 Ml v 5 A ST 30 3 SIER R B 2 il
MR G REFEE, KEFBER TG (H) A
0.135 7, Shannon’ s ZFEEFEEL (1) 40.196 8, 52 H
PR3, AR S0 S SRR AR a5t % Z AR KT
BB HA . Fletcher " YERFFE G2 T-0F I M 2R
T [ S T3 I P A AR AR st AL
ZREPEACT R, 33 i R 26 A AT i 2 3 3 B 2 e
FEZREPERIRAY R R . PRI E, K b X R 8 7
7 H R S 6 8 1 DA A M R e Sy T2 BRI, 3 7E
A J5 R B 1 X B P AR ST 384 3R A
AXIE

XF BB B ROR B 5 I R AL T2 B
FEFRE G A 7= R AT 1V 22 T BRI S ) R, i
UL A: 7= 2 H TR BEFR A ER BT, Anfar A
MRAS 1 Gk — it kg A BRI T AR %5 1 (0 07
], AW H AFLP 20 FhRic £ R ER T T K
Vg S AN P A TR LL AR S 1 B A P LR S 1Y)
WAL ZREE B AR 4> T K A 45 B A R
FISFIRRE 22 (1] 14 338 A2 A3 AL A DG HE 85, THERL A5 BE AR ]
(st A% I B St AL AR , 2 RO R IEE  Ha7R
T 6L U SR B st AL 2R, A B S A
HYFF A F BE T RS,
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Abstract: Amplified fragment length polymorphism (AFLP) was used to assess the genetic diversity of five wild
populations of Sargassum thunbergii from Dalian which were Shichengdao (SCD ), Jiangjunshi (JJS), Dachangshan
(DCS), Dongtuozi (DTZ), Yanchang (YC) and a Shandong population which was Penglai (PL). Five hundred
and thirty loci were obtained with ten combinations of selective primers. Of these loci,417 were polymorphic,
accounting for 78.98% of the total. Analysis of molecular variance (AMOVA ) revealed that a higher portion (76.58% )
of variations existed within populations, while lower portion (23.42% ) existed among populations. The G, value
was 0.241 8, which was consistent with F, (0.234 2), indicating great genetic differentiation within populations.
UPGMA dendrogram of the six populations showed they could be clustered into two major groups. One group was
from Shandong province, and the other was from Dalian. Among the populations from Dalian, JJS and DCS were
clustered into one group, and the coefficient of similarity between them was 0.769 8; but YC was lonely clustered
into one group, whose coefficients of similarity with other populations were below 0.583 0. The results showed that
there was higher genetic diversity within the six populations, but lower diversity among them, and genetic distance
of populations was decided not only by geographical distance but also by external environmental factors such as high
salinity and so on. The great genetic differentiation among populations may result from different reproduction forms,
little gene flow or different growth environments. [ Journal of Fishery Sciences of China,2010,17(5): 922-929 |
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