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BRF, & B,
LERE, & W,

EH
I4E, MRER

BfR, EXF,

(1. B REK= S4B, L 2013065
2. ERGHRARGHRE RN SO, B 200137)

WE2008 £6-7 AEFHUBERBEAREAEREERAL HFHLHRETHE AL
BEREGRETHERFAL, XRLAHFTY EZH WAERREHARATT nrDNA
B ITS &K 77 f1 18S tDNA FH AT R AU xt. SREN, FH EZB R ERE
BERTAE QDO1(F ) .QD02(F &) .QD03(F &) .LY-01 (&£ = %) .RD-02( & K)5 A
HHWITS 2K FAMUER 100% , ZREH EZB WA HBEFERFTETEMEN
Bl — M W&o 18S IDNA 75 907 45 R4 X ¥ X A W7o AR 9848 0L M bb 3¢ fu BLAST 247 4
R, REREERRMEERLAD & 7 4 2 MK % (RD-01 2 RD-03) , X RD-01 h i &
Bo WEXTERFHELEEMREANZHEERERAITS 2Kk FARHEE - 27,

BAE AT 0.3%,

KW - i B IR T A K ITS;18S tDNA; 771 5 48 LU i

B S %S S 917

W (green tide) ¥ E B ¥ &
( Enteromorpha ), f 28 ( Ua ), ™ £ &
( Chaetomorpha) F1N| & ¥ ( Cladophora ) %5 JEE W 4%
BEAERFERIENERER— &M HR
£, BRTSEE ROy R v E R
F[a) 8, BRI L B9 55 2 E K34 Bt 4
', 7E¥kH Brittany ¥ X 4 G 8 K ME R
R, BB EE 3 -4 A hITHS BT X 85 000
m’ 1, HAM 20 42 70 SERFEBERE R
BESERE, UBET, AR RERES
b B4 2 PRk 1% 4 000 77 B, 2007 4 7
A, REF 5igEny A3 s B RRa,
SR A A RALFTH5 7 000 Z T E . 2008
F£6-7T AEREBHBEARREREBHEERR
BER, HEEFY L ERE 2.9 TEZF A
B O\ AT SRR A YR X 100 270,
WAMETL IR FE S B R WA R B T

15 %5 B #A : 2008-08-03 {& 5] 5 A :2008-10-14

MXEFRIRES A

WEEFRRR. €51, N TREBEEKK
WEEFRRSMHEXNARRETIR +2FR; &
TRIT & B4 Y3 5 A5 R IS 4H R DA BA TR V3,
MEENERBRKRRE— R R EHE
oo ik, ARER D HINE B R E S L
BERETHEEREMEN O, BEMRT
HFEHEEENESILRNANESBIEERE
BEFHEREBFE—ENKR, PR E—
AP NG EH E R AR EE LM, EFSE
HRENHEEEEHER S NANERE
VDR R IR MR RIS ERER R
Z5 Bl TS RS EBEAIE S M4 M2 ik
FAEML, R T RER B A R 2 B, (UL &2
WREETE AR ME X 2 ALK B, T2 T 40 BB (DNA
_EH Internal Transcribed Spacer (ITS) FF 31 #k4b %%
P, DL R B AR 5 R K F 2R 4L, 14, 188
1DNA B3RS FRAEXMARFEAR NN Z

HHEE : BETRIZEILAA TR E (05P114086) ; FHFHMZE“ K =MABKEEEL" T H (062358101) s HigMKEEMEERF
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B TR —o UL, A — R A ITS &
KIFFIA 18S 1DNA F731| o347 3 o £ Z AP
FARCIME BT 0 T 55

1 MRSk

L1 HmRE

T 2008 SFRFAFTH RILH A ETBIE
BWEERENERAGR D , BEAEARINE
HIYEKIPYE 3 ~4 W, BRI HEEYIFIARE, R
BT AR BRI 2K, F PR b R B B BRI
i VSE $EFRMHEAT BAARSE IR, BRI IR A
LR Y 35 ~ 45 pmol/(m” - s) ,JRJE 15
T, BES N 12L: 12D, £ S, B4 ~5 d
SERTRAE IR . RIS ICR[4 ] 7
%o
1.2 EREAL DNA [RES ITS X 18S FF5I
MR 5 B4 A DNA 9 #2 BUr % R A
CTAB J5ik, RIS REE R[5 ] T

P i ITS1, 5. 8S,ITS2 &K F ¥ LA & 18S
1DNA #R53FF 51 i) PCR 51 Yt it f R B &R F S
FSCERI6 7] YTk #f PCR =48 4e K3

HAYARMF,
1.3 FIHEMES 5 ITS IR ES
7E NCBI Rt fi FHTEZR 2 /¥ bl2seq (http://
blast. ncbi. nlm. nih. gov/bl2seq/wblast2. cgi) X
ZHEF R E R ITS 2K 73 LK 188
1DNA FF 3170 JIHEAT PP Z I8 B9 BLAST 2347
BRINWERHERMSEEHEFMT
ITS &K 5K F ClustalX ( ver 1. 83) 347 3
Pexd 55 FF BT 0™, R A Mega 4. 0 #K {3
Kimura 2-parameter BR824 ES .

2 HR55H

B ECB OREDEEEN SR TR
v 18S tDNA FFFIMBI TSR RN, T &
oW I RIE S B & EEZEFHE QDO
(F&).QD02(F ) .QD03(F &) LY01(#&
=) JRD-01 (417K ) \RD-02 (R ) 55 6 &
f9 18S rDNA J 51 48 {544 3% ] 100% , Ti RD-03
(Un7R)18S DNA 731 5 L iRHe @ AL R A
59.94% , FHH RD-03 N AFBEER(FE2),

x1 HEBRXREER
Tab.1 Detailed information for Enferomorpha samples

lidE FREH EXoeEi FRFRE REM ]
QD01 ﬁ'ﬁ' b ey 2008-07-04
Qingdao free-floating dominat species
QD-02 ﬁ'ﬁ' b ey 2008-07-04
Qingdao free-floating dominat species
QD-03 ﬁ'ﬁ' s ey 2008-07-04
Qingdao free-floating dominat species
H5 B
QD-04 Qingdao attached 2008-07-23
LY-01 Lianyungang free. floating dominat species 2008-07-01
LY02 EnE ek 2008-07-21
Lianyungang attached
RD-01 403 Rudong ﬁwﬁﬁﬁng 2008-06-26
RD-02 A Rudong free%lflting domﬁ?a%ﬂecies 2008-06-26
RD-03 403 Rudong ﬁwﬁﬁﬁng 2008-06-26
RD-04 403 Rudong aﬁf od 2007-03-20

T EE RSN EREMIE R, 55 ExB WREDEEENTEERER
dh ITS &R FFIMAMUE TSR R 3, HER  FMREM QDO1(F5).QD-02(F &) .QD-03
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(F ). LY-01(Ez#) RD-02(MFK) 55 5 MF
dh B9 ITS Fy31 AL R3] 100% , Ko, QD-02(F
&) LY01(#Ez ) M RD-02(AR) #Eah 7 59
EFNENEZMHR(MEFE) , b AT
5 E D AR IE RIS ERE ROV
— . FN MAREFSBEREMTEGFESE

HERZ RD-01 1 RD-03, H ITS 2K fF5] 540
AREREFMHK RD-02 M IAFEBRER, Kl
L85 3R 99. 27 % F1 45. 41% , 221 RD-01 4 H]
JRHFE , M RD-03 25 A [FJ8 82K, #RHE BLAST
X434 R, RD-03 58 & ( Blidingia dawsonii)
FEAL B

&2 HEHR18S rDNA &K F IS i
Tab.2 Analysis of 18S rDNA sequence similarity between samples of the free-floating Enteromorpha sp.

QD-01 QD-02 QD-03 LY 01 RD-01 RD-02 RD-03
QD01 100% 100% 100% 100% 100% 59.94%
QD-02 100% 100% 100% 100% 59.94%
QD-03 100% 100% 100% 59.94%
LY 01 100% 100% 59.94%
RD-01 100% 59.94%
RD-02 59.94%
RD-03

x3 WERERITS 2KFIEMES #
Tab.3 Analysis of ITS sequence similarity between samples of the free-floating Enteromorpha sp.

QD-01 QD-02 QD-03 LY 01 RD-01 RD-02 RD-03
QD01 100% 100% 100% 99.27% 100% 45.06%
QD-02 100% 100% 99.26% 100% 45.22%
QD-03 100% 99.27% 100% 45.06%
LY 01 99.27% 100% 44.84%
RD-01 99.27% 43.15%
RD-02 45.41%
RD-03

BB 5 EDE ARIEE RIS T REF
RS RE A BEFPRRIH M ITS & RFFIHET P
FISALEE AT , TR R T 8 D R

¥ YT & EREREMREARF S Z BB
B 0, 5% EFREARZ IR EALE N 0. 3%
(%4

R4 HWEHEKXITS 2KFIZ BB
Tab.4 Pairwise sequence divergency matrix of full-length ITS of the samples

QD01 LY 01 RD-02 QD-04 LY-02 RD-04
QD01 0.000 0.000 0. 000 0.003 0.003
LY 01 0.000 0. 000 0.003 0.003
RD-02 0. 000 0.003 0.003
QD-04 0.003 0.003
LY-02 0. 000
RD-04

A4 ITS &K 750 18S IDNA 3] KrIRESFERM Tk,

xR E EREF AR EET S TEE,
WE TR ETE RIS 2R
PP — A, Xk R R 2 — B BT = ik
Y Mg sy 5 R RIS B0 Y B o3 A L K R

Tan %' P E MG 2N F RE ¥ ST
BEE B S WS B A S4B ¥47 T RAPD
43#7 s Hayden ' 3¢ 3T 30 F 5 & f1 G 2E 1Y ITS
nrDNA 47 T B %8 K4 437 ; Shimada %™ 1 %
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LI E A BT T ITS 73047 ; LisEgs
Ko ER AT S RET WA T 40
BEESEH" WELAEASESET
WRErRRIR T S AT T B, (BRI,
KFWEEYI 2 S0 TEYERTERD,

WEME N —F KRB T M, K™ g &
¥, RADUE ROL B S AMME. 7 B A K
E B AR =" RE R B FF R
AR BB AR R, H H AN K R R
%10% ~50% ", BA AR AR E K RS
ERBEE™ , BEFRETEEEERL
BBk ™ E , LI & A 2% KBS BT R
H“ SRR A AR BB BT, X R R K H AR
NEE I —FE R, tR— e B RAEDB
EAERIE™ , Bl R KT H O ki R
ERAE EEYRE SRR SE EEH
RIS

SE k-
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Analysis of the similarity on ITS and 18S rDNA sequence of the main
species from free-floating Enteromorpha along Chinese coast

YING Cheng-qi', ZHANG Ting', LI Xin-shu', TIAN Qian-tac', HUO Yuan-zi',
MA Jia-hai' , XU Ren”, WANG Jin-hui®, HE Pei-min'
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Environment Monitoring Center, State Ocean Administration, shanghai 200137, China)

Abstract ;In June and July, 2008, a large number of free-floating Enteromorpha were found in Qingdao
coast, and it also happened in Lianyungang coast and Rudong coast, Jiangsu Province. The Enteromorpha
samples were collected from Qingdao, Lianyungang and Rudong coasts, and their ITS and 18S rDNA genes
were cloned and sequenced. Based on the sequence data of ITS and 185 rDNA, the molecular phylogenetic
analysis was carried out. The result of the ITS sequence analysis showed that the similarity of ITS sequence
between 5 samples (QD-01,QD-02,QD-03,LY-01,RD-02) was 100% . It indicated that main free-floating
Engeromorpha species from Qingdao coast, Lianyungang coast and Rudong coast were the same species. The
result was also supported by 18S rDNA sequence analysis. According to sequence similarity and BLAST
analysis, there were another 2 species in free-floating Enteromorpha in Rudong. RD-01 belonged to
Engeromorpha. The results of pairwise sequence divergency analysis showed that there was no difference
between the main free-floating species from Qingdao, Lianyungang and Rudong coasts, and the values were
very low (0.3% ) between the free-floating Enteromorpha species and attached Enteromorpha species from
Qingdao, Lianyungang and Rudong coasts.

Key words ; free-floating Enteromorpha; ITS; 18S rDNA; sequence; similarity



