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i 7 Sargassum horneri (Turner) C. Agardh J& T
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S. horneri on Porphyra rafts of Lidao aquaculture area (A) and accumulated

on the coast of Golden Beach of Qingdao (B) in 2017

g oA o ) AN (] e, B AR 1] ) 23 R G0 T8k G 3R S
5¥(Lane et al, 2007; Kucera et al, 2008; Mcdevit et al,
2009), JUEHTEEA [ HIRFRE A R G RKAEHRCH
— U AR IE (Hu et al, 2011; 28— JL4E, 2013), {Hi
TAN[EH) DNA JP9E b AR R, R4 2B o
SERAEEE S, Witk PRSI FiRid
S b 3R L 0 A BT B A () AR AT AT, AT A e
MRGEKE . il ZHEE AT SRR Ik

ARHFFE 3 0 TR AR T | B0 L ¥ A5 AN [ T
R AR BERE A, 38 e AR R P e S TR BR X 1TS
(Internal transcribed spacer)F1Z& k{4 coxI (ZHIE A% ¢
AL AL DFF SN BEAT Y 1S L Ao, B AERESE
IR [ 3 v T S 3 1) A s AR T 5 DA RN (R TR el
Tl e A A A B A B DG BR Ay ] ) A A P
WS BB TR, T A R e WA R L S A
P RIS 6 22 1 s 0 45 T AR 4R A e AR A0

1 #MRERF=E
11 HRRE

]S e — A T AT ) R A B, AR TR A
b ARk, A SRR, BB AN
WreiR, P, 5@ A4 B4 BRI CARXER R 3] . AT
5 Fi FH 2 2B T A R R AR PP R AR | B A
B GER 1), Hodr, @B RER AR B S
MHETRIE 3 DHBIX, 10 /N2 4 e b R 4R H R
M R S FIRGE S, AR TS
TR AR G E 0 520 %, BRI K RO e, 5Bk
Ve b Ke 2R B, AR5 FITH 8 G v T4, RAF T
-20C,

1.2 EEZ DNA #&
SEYS K FH TIANGEN B AU 9 5L K 41 DNA $2Ht

®1 EEHERRERER

Tab.1 Information of S. horneri samples
P AL A STAERE  REAKE
No. of Sampling site Ecological type Sampling time Number
samples
DT R Sk Wenzhou Dongtou 27°30'N, 121°06'E % 7% Free-floating 2016-05-10 2
GQD-DS  f1li#I#i & Zhoushan Gougi Island 30°43'N, 122°46'E 5’k Benthic gg}ggggg 3
DZS H & KER I Qingdao Dazhushan 35°47'N, 120°02'E %% Free-floating 2017-07-02 4
JST H 54 V¥ Qingdao Golden Beach 35°57'N, 120°15'E  {% 7% Free-floating 2017-07-09 4
DSY FH 15 E% R Qingdao Sculpture Garden 36°04'N, 120°27'E  {%{# Free-floating 2017-06-28 1
WGZ H & E 5 F Qingdao Wanggezhuang 36°16'N, 120°41'E  J&7% Free-floating 2017-06-25 4
RS B K FL 1L Weihai Darushan 36°46'N, 121°30'E % 7¥ Free-floating 2017-07-17 4
e o et orar O38/E  mym : 2016-09-22 4
LD BRI Weihai Lidao 37°15'N, 122°35'E  {#7% Free-floating 5017-10.07 .
DQD JH & K4S Yantai Dagin Island 38°18'N, 120°50'E {%{F# Free-floating 2017-08-09 2
NHC MR 4 PR Yantai Nanhuangcheng Island  38°21'N, 120°55'E  Z£7% Free-floating 2017-08-09 2
NHC-DS & PR3ES Yantai Nanhuangcheng Island  38°21'N, 120°55'E %€ “E Benthic 2016-06-13 6
LWT K 3% & E I Dalian Longwangtang 38°29'N, 121°13'E &% Free-floating 2016-03-15 2
ZZD-DS  Ki%E%E T & Dalian Zhangzi Island 39°01'N, 122°43'E &4 Benthic 2017-08-17 4
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157 5 (DP320) U e A i i FE I 2H DNA, Bk
PRSI 5. $EHUY DNA 28 1%3EASiE e pk ks
LHNMPOLE T ERE, B T20CHRAEH.

1.3 ITS#1 coxl F 531

KT ISR ATRER B ITSEH, 43 9 14 2 BRI TS
FEE, SRR, Hid, 5.8S rDNA-ITS 51
P it & % White 45 (1990), 31 ¥ )E 5K ITSS
5'-GGAAGTAAAAGTCGTAACAAG-3' ITSS
5'-TCCTCCGCTTATTGATATGC-3' . ¥ 4 £ ¥ K
94°C LM 5 min; 94°CAPE 30 s, 48°CiRk 30 s,
72°CHEA 1 min, B35 NMEH; 72°CLEMH 10 min, 58
BTS2 FEA P 2% Yoshida %:(2000), 519175
7 BFF 5-CGATGAAGAACGCAGCGAAATG-CGAT-
3'; 25BR2R 5-TCCTCCGCTTAGTATATGCTTAA-
3 PHERRF A 93 CHAEME 1 min; 94°CAEYE 30 s,
55CiEk 30 s, 72°CHEff 45 s, B35 MEH; 72°C
FE{#H 10 min,

coxI FEA I 1% Lane 25(2007), 5191 F 51N
GazF2: 5'-CCAACCAYAAAGATAT-WGGTAC-3';
GazR2: 5-GGATGACCAAARAACCAAAA-3', 914
el 94°CHiZS P 4 min; 94°CZARPE 30s, 50°CiEk
30s, 72°CHEMf 1 min, 38 MEFR; 72°CHEH 10 min.

PCR WA Z 0 25 pl, 437 Taq PCR Master
mix (BBL, MIEEK)12.5ul, b . F#E514(20 pmol/L)
% 1.0 pl, #iHk DNA 20 ng.

PG Y 1 %I EE I UK A I, R 14 Al
i) PCR F=Wyik A TAY) TR (L) A BR 2 /AT
1E S 1 o

1.4 #HIESWH

JH DNAStar-Editseq #{F1 Chromas {45l 77
SPRFEAT T AGE, SRS BB S 8 A B
GenBank FiE4T BLASTn [AJEM:/30#47, M Clustal
X1.83 FRAR ¥ 5 AT LEXS 5387 . | MEGA 6.06 %4
Kimura 2-parameter 1551115 AN [w] il 354 o [|] 114 352 1%
SIS, MRS, Bootstrap 77k #E4T 1000 K
EMAEMA T RER P A EFE, DR
(Sargassum fusiforme)f g 423t

2 HERE5HW

21 ITSREFSH

AHFFE o A RE R I TSRS K EE 34 1506 bp,
FIFETAY 1TSL . 5841 5.8S rDNA FISEHE M 1T )5

H, Hrh, ITSI F8K R 765 bp, 5.8S rDNA K&
159 bp, ITS2 JFHIK R 582 bp, 6] —FhiEA~ 4]
P45 3R —20, X BEREAR RSN 1TS 19 PCR
FEYIEAT XU I 45 R B R, LD A DT REAR S 1016
P IE PS5 R SE C, M IFEs R 2 T, LWT,
DQD Fll NHC HEA RS 1014 A7 s E P45 582 T,
B P45 508 C, X 2 MERAL AT 1T X,
JEEEA MR IFEIEIIE Y FoR. 4 ClustalX H X457
Br, g5, 51 AREARM ITS P Fik 2 NESR
PSAFAEZE S, RN AR R F T 4k 4 288 H
H1, LWT. DQD H1 NHC Ky % i 4 3 5& B 5k
“TGTGYATTTTT” ; JST EJ:AIH DQD. ZZD ¥
FEAREE Y “TGTGTATTTTT” , LD #1 DT
BT P T B R “TGTGCAYTTTT” , Hi4 L4
FEARFER RIS 2 —30, N “TGTGCATTTTT” (5% 2).
GQD-DS il LD i 8 H ¥ Fp BE R 42 19 J2 2016 A
2017 AFRYRES, A IR0 RS [6) 45 403 P9 3R AS 1A 1 3
R AU 22 5%
K2 EITSRERAS

Tab.2 Variable nucleotide sites of
ITSsequences of S. horneri

FERD ey mEmEe-)
sami)les Forward sequencing Reverse sequencing
LD* TGTGCACTTTT TGTGCATTTTT
LWT* TGTGTATTTTT TGTGCATTTTT
DT* TGTGCACTTTT TGTGCATTTTT
DSY TGTGCATTTTT TGTGCATTTTT
DZS TGTGCATTTTT TGTGCATTTTT
WGZ TGTGCATTTTT TGTGCATTTTT
JST TGTGTATTTTT TGTGTATTTTT
RS TGTGCATTTTT TGTGCATTTTT
DQD* TGTGTATTTTT TGTGCATTTTT
NHC* TGTGTATTTTT TGTGCATTTTT
GQD-DS TGTGCATTTTT TGTGCATTTTT
NHC-DS TGTGTATTTTT TGTGTATTTTT
Z27D-DS TGTGTATTTTT TGTGTATTTTT

e  IE S5 1) I P 25 SRR — B
* indicates inconsistent results of forward and reverse
sequencing

5 NCBI H0Hf b AR NP 90 647 b A, RS
3 A T ) FE R A JLAS IRk 22 5, AU 7R
98% LA I, H o, ¥tk S horneri (JF4 5 K
AY149998.1)F 1994 4FR A uhEVLRE e IX, BEbk
S. horneri (55151 JE710312.1) T 2008 4% [ 1 [
Wi, ¥k S horneri (J¥41%5 8 AY149999.1)F



144 ook B

2 )R %539 %

1994 4% H 5 E AT IX .

B SCHR B B WLV T AR B REA Y 2 AP
A DT 01 A1 HKA 01(%5— FL4F, 2013).2013 4F2¢ 3 %
AR A EF TR A QD2013
(7245, 2016)L 2 NCBI ¥ 1% 1 56 [ 0 4 s A
A AY149998.1 Fl AY149999.1 L /b IE 8748 553
FEIA 0~0.0175, AR HUEERRTE] ITS X #3815 48 7oK
B, Hrh, AY149999.1 5 QD2013 f¥ist L4y 4biE
BEK, H 0.0175; HKA 01. DT 01 S5AWFEM
51 AFEAR Z [0 (st AL AL 2410 0,

F A R GV B, ok A P E G FITAG R
AREEN—F, RGH-SHENIRETTEX A AY149998.1
FEARR A, ik A #EL)I T X AY149999.1 FEAS
N R—32(F 2).

—QD2013
Z7ZD-DS
HKAO01
DTO01
NHC
JST
WGZ

66 | DSY

DT

LD

LWT

GQD-DS

DZS

RS

DQD

NHC-DS

AY149998.1
L——AY149999.1

100

S. fusiforme
—_
0.01

2 T I TS Y 510 1) 2R e kA A
CERERIE IR
Fig.2 Phylogenetic tree based on ITS sequences of
S. horneri (S. fusiforme as an outgroup)

2.2 coxl FHI4SR

ST R BT ARG coxt B K JE N 655 bp,
2t ClustalX HXF/rArss i won, FraREf e coxl ¥
H 56 A A . 5 NCBI A B A R 7 51 #E 17 L
RILE K H R EE R B /N RIS (27°27'N, 121°04'E)E
A i ERE S BRI R 1) (KT938300) 58 M [A], 5 93 4h
2 AR AR 4 (GenBank FE415>h KC782896
JF718400)% 55 X J¥- 51 I AHLPETE 99%LA I .

3 it
A 231 FR e A7 5 8 A [] M BEAR R 1) 2R 58 %

AT B — e SEHRIE . Hu 2520113 T4okiik
Cox3 FIH-ZR44 rbeL F KT 5105 P4 Ik T3 1 DX 3
() A= ) b 3853 A B o3 A s e R R A g v, SR AE D
FE B0 AR | RV M DX R VR R U R RS T
SPAFE 3 AR DX R Y B ARSI A I i AR 454
AR R T, 28— LA Q013) %) TR E Wiy
VAR SRR ACR SR IO RE AR EAT 5.8S rDNA-ITS #5143
Br, RMCE 1 A28 S0 5, Ut RN W)
WAL b, R 2R, AR AL, 2016
2017 AR P T 10 4 e R M AN DL S 3 A
SREEHLE AR 51 AMFEARN coxl 75156 42—, 1 TS
JEINAEAE 2 DR S A, F SRR SR ] 43R 4 A
T 1717 [7] — Hly SEF R A R 4F 003 FUAS [ 4F- A7 1 R B A
KB 2R, T ITSEIIME N RGEM BoR,
Sk B Y A R o —2, 5ok A E AR
— E WAL EE RS, 1 B TR T T R g A [ PR ()
ITSF1 coxl Bt 15748 S /K 48k, {H L R AU AAE— 8
25, B, EFERATEE AT REEA ARk, T Su
Q018 A FH 22 A ME L T A (SSRYFRIC AT H5 i . AR
13 AMCEMEEIEREER 3 MRt e A AR s AL 4
FR RS RMAT 00T, 25 BoR, AR A1) 3277 4l
P EGOC R, WA R4y 22 5 0 3 [/ —I% 7
FRRE P AR AEFE 3545 434k, SHEDUAS [7) A4 52 7 il i e
V5T AN R A Ml a5, R — 2 A 0 A IRt T BB TR A AN
() bt e o Pl T SR v AR ) SR AR b R A A 2
5, AR DNA s FAmic AN, Fik, wFsssie
(YA [ e e i — 20 3 A R AT o

HAlBEAEIRE N 7.0°C~20.5°CIF, 40] DIAR G- A
K, 7 10°C LU MR g Bl m A KR, BXG
WP 3 07 Y0 FEIAR ) (PN RS, 2009), R, A4 9 %
IRBE HAT B A 35 W e 7, T A Ve R T A T
TFAEK L 2007~2017 4 TR B2 IR W 35 W A 8 A
T XIF R TR, FERSG IR AVERT , s A
SR3WE B AME YT 1 LAb B $E T R R T B B L
#B(Hu, 2009; 455, 2016), Komatsu 2£(2007 . 2008)
Wi GPS BN ETF B PR UL A B, F 2
FRI IR, AR DX 7 T PR B AR 2 [
(A DX 3 A R R TR T e R B, i — 2 s R I — Ak
TEAR AT 3K H AR JUM ZR M3, o — Ak T 1) 5k i [ 35
PN 5 e it 3K A T S TR T A 0 U ) e BRI
UEHE o AR A D E I A A, HER e R
WU AR AR, Jorr R R A1) 5 A A 5 2 3 61 4
R A AR oA B B T I K S (P B SE, 2008a;
L AE, 2014), T E BREIEBIT AR ER, 7
IR ZE NG, BT 3R 2 i B AR b2 e el b i
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PV EE S5 (2008b) A X R W, 35 1 SR Bh AR 110 2
M LABTEAGE R 3, GRS 57 BT Bk 20 o5 R R e bk
S 5% , ELBE 2 V1 T Y T AR R A B 1 AR 1
TR AR ] V9 3 1) TR B 4 /N (VR B A5 20082) o
Su ZQ018)MFFT KPR, 2013 4T F i A TIR#EE +
Tl [X SR A AR VB R A 5 2016 A% I8 & 30 A 5 A= 4
PE SR 00 R , Ak ] AU IEE 7 19 4 B g % 0 iR
g ok AR O AR RS 0 R LB R e A YRR RE
2015~2017 4, FESE 3 A BRI W 0 gl vf AL 9 DX ) V52
TR, & BHIE S A PEA Tl a E —— A AT
) AR B N A P B PR B 5%, TR AR R R
BL3E 1 Wik (Fragmentation) i 178 7 B0, Hik, X
A BB IE 2 B U5 B 1 — AR A R AR, TE— e R
AT R A A SR PR AR AN (R, HETER
1T R AE LG X & B A WA, TR, TA R I 4
PO RETY B AR AR i R — 2 SRR, T
R EEPE 3 25 57 IKUIR R It 5 2 F R 2 s, s
oMY R RE SR KA, L, T
YIS B AR A 2S5 B 52
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Abstract

Large-scale green tides have broken out annually in the Yellow Sea since 2007, which,

upon twinning with floating Sargassum horneri, became a new hazard and increased the difficulty of
preventing and controlling the green tide in Shandong Peninsula. In this study, the similarity of ITS and
coxI sequences were analyzed using S. horneri samples collected from ten free-floating populations and
three benthic populations in 2016 and 2017 along the offshore of China. The results showed that the coxI
sequences of 51 samples were consistent, while there were two variable nucleotide sites within the ITS
sequence. Based on genotypic differences, S. horneri samples could be sorted into four categories, among
which the genotype of free-floating samples from Dalian Longwangtang, Daqin Island, and
Nanhuangcheng Island of Yantai were identical. Free-floating samples from the Golden Beach of Qingdao
and benthic samples from Dagqin Island of Yantai and Zhangzi Island of Dalian were identical;
free-floating samples from Lidao of Weihai and Dongtou of Wenzhou were identical; and free-floating
samples from the Sculpture Garden, Wanggezhuang, Dazhushan of Qingdao, Rushan of Weihai, and
benthic samples from Gouqi Island were identical. However, there was no difference in genotype among
individuals within the same population, even among those occurring in different years. A phylogenetic
tree based on ITS sequences of S horneri showed that samples from China were clustered together;
however, there was some genetic distance from the Korean samples. It is possible that the genetic
variation of ITS and coxI regions is low in different coastal strains of S horneri, and that drifting
population could be of different origins. These findings will provide a basis for further understanding of
the molecular genetic background of S. horneri along the offshore of China.
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