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Z RS FER N E IR E £ eyl

rREN,

R,

AR, AR

(1.4l KK r= 20, #idt BRI 430070
2.EBNMREABEENRENYERESTLTRE ,BE EIT 361005;
LR BRI S A YRERP SHAHESZRE,HdL B 445000)

BEAPFEAZBTR KERF AR BREILFEHAANREAEFE I ERI N AT FHES
HATERMN, Z2REE RN ARABFAENRYREMNEDTH L AE, BDRF ERL
REPE,ZIMRATZBEHANRN T EORRLERT, $REZA EABENETERN
KRG FHRYHEE TEBTH UAENSH A, A F4 WM K E A DBA > Tama28S
>TamaSS; ER BB THERK FBHEEF , W RAHBLAE THADETFTE, L R4 ALK
% % :ConA > PM18S02 > PM28S02; Z B I TS WA M AHF R B THIRFE, L K4 W AN
WM E N :WGA > PNATP28S01 > TP18S02 > TP28S01, A #F 4 R MER 5 HA XMW MEY &K
o WX 3 RFAT R RN, H & D PNA 4T 8 & 4F, Kk b DNA;lectin # 4+ By 4 57t A8 2t

BH

XER: AW AT RRKER; AR REF ;4

HEFES X835 XEkERIRME A

T B35 W ) A 0 b 28 BLAR A A PR R 1 B 9 R
77, BREEAR PR B AR 2D B B & 1S K B R WK 7 1%
W FEE ERNBEEEHMEFERE YR
AR A 3 AR T % E A MW 7R AR AR K R
i 1 % 0 e e R ) S A R R R X R
R B I F1 R I PEAL T ORIB KRB, R
T 75 T SRS i 1 B 0 355 )1k R Dy 31 5 W AL
MRHEREFERUARAFTNHE, ET545FEA
(R EE ED) BN 7 kB Aegam 5k
ARKIIES, R E BRI, B R
HEBER, T AW B EEN B AR E
M, BRTA 3 REEET R TG AR Y
HITRNAMEE, EMNERETERF 4H iR
HEERFBRES S, B R (PNA) #4168

5 H #8 :2007-05-17

0BT 40 B SR T A S M R B 2 AT AR T IR B B
BO B B4R R (lectin) -1 B 2BIREH K
A ARG, 30T 25X e R [ B 4R A SR X I
— W 3R 2 Y i R R TR ) 7 R F 5 EE 9 A1
RRE, RENEZHEETERNNS R
B, BEEFRRELRE, LHEEEKIFHEL K
RELE, FEREEEEEFMUEE R RNE,
T JIL Y SR T 3 R AR AR R 2 R4y
TIRET TR 2o g S ) LA T A B

1 MRS

1.1 RFRENEEERERRET %
RIBRE BRI RE TR AR
A B RF R B TR, 7 X 4 s 35 45 A 5C i T

BB BR“ILE="FSEMTE X EMR (CEOHAB2001CB409704) ; P E 1 T )5 & (20060400854 ; R\ ¥k K BB /R ¥
BH5EYHEARE QTR EFF RIS (LFB20070611) ; B '] 7 G030 # # 5 4 (3502220041059 ; #F 18 1 8 & £ (20070504076)
EEWABEREE0%6-), B, WILBEA, BB B, TENEFEREMS FESEWR. Tel: 027 - 63995489, E-mail:jjhou@

mail. hzau. edu.cn

EIRMEE B FF4R , Tel: 0592 - 2182216, E-mail : bghuang @ xmu . edu. cn
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BRBE, % 2R TR XE AR A& KA 201

v, 4 973 FWW B MK R (B 1-A) X B
U1 PR 5T MR H O B 1 ) M SR AR T R (B
1-B) , ZHHE MR EFIURE . 7] Bt AR 48 X
BRI RERNEIFERL, N ZHHERHRE,
FRKEFFRE 5~ 10 L #K, H 10 pm 5 48 58
AR W e KRR 48/ R 100 ~ 200 mL, i & &
ROBRBEHEAHRNFENA /10 BRHEREF
BE(10% ) B B H& IR B , B ¥R BE 1% , 3 I A 500
~ 1000 pL K& 7> RNAIn™ (i F/_ P RNA, # 5

HEEMR) , SR8 4 CRE, FER EEWR
TKARER, W o A0SR B B B[R], SRR BEATHE S IR
BT AL,
1.2 RETAEE
EREBRBEHAFLAR(EEBET) SR
(X 1),PNA REBHBABRBEDEAREGRL
)G K, Lectin 85 ¥ § Vector Laboratories Inc
(Burlingame, CA, FLK-2100; FLK-3100) , 4 &
HHRARBRERIOEE (FITC) fRid,

— hb10a Jimei
hbg  a S {
/’ﬂﬁ# -
e = 130° 30’ N
.—\Q‘_I/ N &t‘:}ﬁ
T =nzal/za3 4q6
- @S aa 129° 30' N o o
;%/ = Xiamen Island (] 247 30°N
L w z¢18 loga '
t&f@ @’ sc1ga 28° 30' N
L ?,/t_
. .s S e
? 225 50 la7° 30’ y | Jiulongjiang River B
| Il
121° E 122° E 123° E 118°E 118° 6’ E

Bl REENNRE
Fig.1 Map of sampling stations
ARRKIORAE R RAEN S ;B A ETHEBRRAENY., E,B ¥ 17 55 Fichch02l I 35 ; 18: Fichch023; 19 : Fichch022; 21 ;

Fjchch024,

A, Sampling stations of the Yangtze River Estuary and adjacent the East China Sea;B, Sampling stations of the western Xiamen Bay. In B, 17:

Fichch021 station, 18: Fjchch023; 19 : Fjchch022 ;21 : Fjchch024

R1 FE§HEE
Tab.1l Probes used in this study
et RIZEE AL E Fol s Rt
probes sources or location in rDNA sequences or specificity(5'—>3')
Tama28S (% H MR B4) &0 T 7 1L K 3% (28S 1DNA) GCAAGTGCAACACTCCCACC 4!
Tama5S(EH TR ) I 7L K B (5.8S DNA) TATCCCAAAGGCACAAGTAA 4

PM18S02 (B HBR&4) WONEFBE (188 DNA) TTTATGACCTTGCCTGGAAA
PM28S02 (B HBRH4) W R P 3 (288 fDNA) CATTCTGGAAGCTCGTCT
TP18S02 (FEAZH MR FRE) £ /N ¥ (188 1DNA) CAGGCCGAGCCAGATACGCA
TP28S01 (FEZTME4) #F /NP 3 (288 DNA) CGATGCCATCTCAAGACT
PNATP28S01 (Bh 2% BR #R4l) £/ B (288 DNA) ATGCCATCTCAAGA
ConA (4 MUMESE R 4T TERER P o- R D-HEM, DUEH
DBA (41 Jfusk S R #4H) M Dolchos biflorus N-Z.Bt-D-E Rk 7
WGA (41 gL R T % JEBESE R (wheat germ) N-ZBEREEE

1.3 2HERAEAZLEAFRUEERTRITS
w7 % e B i REAT VR 46 R B BT
Ba , W EK B RRGETH G RALE W
B R AR B 2 (BB 68 25 R i (R 4 R AR 4L

ME), Sk, FAEHBREL~2mL Z4HKEHRE
JEWRES ,7E 13 mm TS IEA EIKED IR, 4
MR EERBREERSZILE L, 24 RxES
% CHR[5,14 - 16 1B
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1.4 HEBERFHRNAE

FEOEARIC I lectin(100 pg-mL~1), I A T ¥
KBLE . #50EE X BT 8, e,
Yk, ]RF 1.3, ABBRETHEHR E,MA
100 peg- mL~'f lectin #4t 50 pL,7E 20 THE KM
Sb3E 45 ~60 min, RRMZHRIG, LA IR A
THKBE LS 2~3 K, B, BRE A THIE
P T 38 B, fA 10 ~ 60 pL Citifluor/DAPI —
Mix (& 1 pg-mL™'DAPI) & 3t 3 B IE %Ot
B B BRI R B W,
1.5 FRERAEZLESIHRIE PNA FREHEW T %

WG R ZH LR S TRE ., RHRIME
RRE SCHRIR 8 B0y ek ek lo- 71, W Ab B R Bk BB
TR B, A ARBRBMEZEP B2
mmol-L~! Tris-HCI,pH 9.0;100 mmol - L~! NaCl;
0.5% (w/v) SDS]1 mL #E#—1K,5 min, i &,
RIGEHEMATRB R ZE PR 100 pL 554
BT AT KR WA F] 300 nmol- L1, K K
BETRERZ&(BH) THA 55 CTH3Z 30 min,
BREATETRBRKARZZWRER, FH
RERHHEZEM B TLBRIEE, BHK
(55 C) K432 15 ¥E ¥ (10 mmol-L~* Tris,pH 9.0,
1 mmol - L™ EDTA) ¥ %% I JR ok 4 1F 2% 32 &2 B,
100 pL E¥E 3 K, BIKIRE 5 min, R EHTH

ISR TR B, RS BN A 10 ~ 60 pL Citifluor/
DAPI-Mix (& 1 pg-mL~ DAPI) & 3t D) By 1F 3% )%
ﬁm[u,ls]o

2 ZREHH

2.1 HREMENESEHAGFHEATEERTR
I AXERNENER

FEAR Y A0 1] 3800 A L ) 3 B L R T 3R 5D
WG ILKRE, R T —ENEE, KRBT 2005
4£5 A 9 H Y hb8 F1 hbl0a Jus ¥ B T B E K
B3 1L K B 52005 4F 3 A 25 H 7E ze25
SWeERIEBEHILKETERK, ERTRE
5t Tama5S 7E L 36 A GBS H 35 35 Y Iy LU K B Y
e, 20054E 7 H3 HBM7 A 5 B, EEITEER
Fjchch022 F1 Fichch024 ¥j Hi 38 T ¥ 3 ¥ [fj 1L K &
(Alexandrium tamarense ) , Eo4% I 36 W) 48 X %% 20> 5§,
ARRER o XS BRET B AR W &5 SR AT LB A
Br, X3 DBA WHHE R RERA KRB TFEXKTRE
B PR T 2R R B AR T B B AL BT T 5K
ABRRMER, EEBT BREE  Tama28S i
BHBEES T TamasS, # /7~ 4T TamasS A&
B AT RGHE ST, R0 B iR
W& B HE F N brightfield > DBA > Tama28S >
Tama5S(F 2) .

2 AERH 200 EERBEETASSFIFERPHOEBTHUXBEEHHEBMWE S
Tab.2 Cell number and its distribution of Alexandrium tamarense in

the East China Sea and Western Xiamen Bay estimated by different probes in 2005 cell: Lt
samgﬁjz Ht?nE ﬁ?ﬂ s%fﬁons DBA Tama28$ Tama5$ br‘iaghi?‘tﬁld
2005-04-29/Fjchch022 1202.67 + 84.57 38.33+6.11 14.33 £3.51 1670
2005-07-03/Fjchch022 6122.33 £ 164.17 166.33 + 24.03 65.33+10.07 6670
2005-07-05/Fjchch022 6098.00 + 167.23 258.33 £ 31.01 140.67 £ 15.57 6670
2005-07-05/Fjchch024 3013.00+131.73 35.33+12.10 14.00 £ 4.58 3330
2005-05-03/2e25 415.33+11.24 2.67+x2.35 0 534.67 + 38.37
2005-05-03/2e30 1001.00+92.71 40.33 £ 6.66 16.67£5.69 1226.00 + 60.90
2005-05-04/zc13 406 .67 + 56.41 21.33+5.57 13.00+£3.61 654.67 + 41.50
2005-05-04/zc18a 8111.67 £ 100.75 346.33 £ 46.61 204.00 + 50.27 10028.67 + 172.15
2005-05-07/zal 2615.67 + 83.44 71.33+27.01 34.33+10.02 3214.33 £ 89.05
2005-05-07/za3 4150.00 £ 106.07 142.00 £ 22.72 36.33+£6.66 5153.33 £ 153.43
2005-05-07/za6 1112.67 + 75.34 41.67+21.73 18.67 £2.52 1265.00 + 60.56

2005-05-09/hbl0a
2005-05-09/hb8

9695.00 + 564.01
9464.00 = 440 .44

417.33 £106.93
539.67 £120.23

272.00 £22.11
223.00+77.16

11332.00 + 227 .51
11152.33 + 180.81

RN RAFRELE 1

Notes: Sampling stations and its name are provided in Fig.1
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2.2 ENESRGFEAEFTNERRENR
pUESES MR 9 MER P ,2005 4E 7 A 5
B 78 7V % 3. Fichch023 W BB T B &G H
B B4R /NG 8 ( Takayama pulchellum) B8
EHRWAKT(ERS), HIKEBE2005F7H4HK
Fjchch024 J34% ;2005 4E 8 H 24 B B Fjchch021 #il
VBT A AR, RYIE T B AE 2005
FIRE I T A/NRF B, EHARX B HRE AT

RAGNMEFERETEBERE LW FAEY,
SREHHWRIWBERA X R, HF
PNATP28S01 el FHHER E R E R/ TRF N E
B BB TP28S01 WA (P <0.01), 5
FREARERTBNRRWEZ T RES
(TP18S02) Ry A ) 28 . R [ 4REF M R 45 SR 5
4 :brightfield > WGA > PNATP28S01 > TP18S02 >
TP28S01,

3 FEEH 2005 FEMABESEFIRERPANRPRBEEBEMN S 6
Tab.3 Cell number and its distribution of Takayama pulchellum in

Western Xiamen Bay estimated by different probes in 2005 cell: Lt
samp%luﬁ HJHIE gl; ?ims%fﬁons WGA TP18S02 TP28S01 PNATP28S01 br?;h?‘tﬁ 1d

2005-05-06/Fjchch022 819.33+66.73 164.33 + 34.27 154.33 £ 33.47 360.00 + 43.68 1190
2005-07-03/Fjchch024 8739.33 + 147.27 1028.00 + 190.82 870.67 £ 92.06 2072.00 + 191.65 10000
2005-07-05/Fjchch023 22440.67 + 701 .14 1421.33 £ 153.65 1089.00 + 147.29 1859.00 + 156.31 26700
2005-07-04/Fjchch024 10450.33 + 481.61 1155.00x91.11 941.67 + 69.28 2017.72 + 162.81 13300
2005-07-05/Fjchch023 5427.33+92.23 322.00+32.19 258.67 + 36.46 491.67 + 61.62 6670
2005-07-05/Fjchch024 10564.67 + 464.37 1422.00 £ 97.55 938.33 + 55.23 2226 .00 + 159.36 16700
2005-07-25/Fjchch023 1652.00 + 364.75 99.00 + 20.52 59.33+22.23 193.00 + 32.39 2000
2005-08-24/Fjchch021 235.33+27.06 19.67£7.57 14.33+10.12 72.00+20.87 407

2005-08-24/Fjchch024 367.67+73.00 83.33+22.85 51.33+x12.01 181.67 £ 26.18 667

RN R Z FRELAE 1-B
Notes: Sampling stations and its name are provided in Fig.1-B

23 AFRENESERBFHERPRNER
BHRWER KRAEARETERFIEELP
el T 8BS % BN R # ( Prorocentrum
minimum ) , F£ & 2005 4E 6 A 18 H MD1X,MD2X
R EFEGE K RKEE, X KEEXR
HRETH, RV X EEEA T RRELBNER
BR A, MA/NE R B EE AR —HiEEN
HINAERER . SRR P KR NE R BEE
BEAX AR, RIREE AT, #EE 78,2005 4 7
A 4.5 BRJGTE 2 MRS RS PR THUNE
FF ¥ ,2005 4 7 H 5 H Fjchch021 I3k B 4%/ I B
BEERE,AAT 10" MBS, B 3 X80
FEHEGHE, B ConA BRI NERBERH
BEs R, ZE ST RS T M BT, E
ZRAMATAUE B Jy 1L KB /NEF BT A
Ko BERFBRES +,PM18502 F1 PM28S02 F 16
W EERB AR, W E5RA bright field > ConA
> PM18S02 > PM28S02(% 4) ,
2.4 3ESFROBUTFEHILE

B 2 45 T &R BRE R AR, X S R

BEANEZRNBERTHEERFBEYIRI LR, &
MR BT R X BB L KE
/NE B/ DR BRI R G S X —
B, 3 B lectin #EF XF A N7 H b7 B AR IEfE B &
B,KEHERBENRBESRNZERNEES,
R RERENIRENRERETRAERS S,
EHAE—-ENER THH. PNA BEXNF /DR
HEMIENENAESHERT RN EZ TR
BEE, JLFRERN lectin #REF AR TR R A Y ,{H
lectin BREF W R HR. FREIFEKE 24 10
ML, EARBEERTTERNBEREA
RAAKE; REX T RFE—ENTR T, A
TS IR T B E BT R T,

RSHWT 3 RFEE X H AR EK B H
R, Lectin HRE -3940 i 28 A0 X Ho A P R 4B
BHAE, 5SRRE THITRSERYE R B BRETFH
A (A 7 B AR RS 11 R R, &
RN BB T 80T 6B < FEAE B0 i 48 g A
FU4H SR Bk, AT 2B S R &l Lectin
HERNNERE TERTRRY , EERAIER
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FREHRFEES, BEAEEMHIEHRME (U FEE—ENXXERN, A2 ERTERN
HEMZ RNA S BIKM B4 M, B Lectin #f F#.

x4 FREEH 2005 EFRFLEERBEHFBRRD

MAERBENKEHBEMNS 6
Tab.4 Cell number and its distribution of Prorocentrum minimum in East China Sea and

Western Xiamen Bay estimated by different probes in 2005 cell' L1
SR I [B] 2% 9 B YL
sampling time and stations ConA PMI18S02 PM28502 bright field
2005-06-18/MD1X 904.67 +85.20 874.67 + 136.65 629.67 +71.60 1360 + 91.65

2005-06-18/MD2X
2005-06-18/MD1Y

887.00+99.95
241.67 £ 31.79

730.00 + 157.87
182.67 £ 21.73

577.00+ 136.72
131.67 £40.10

1140.00 + 120.00
366.00 + 103.94

2005-06-18/MD2Y 176.00 + 37.27 81.33+13.65 45.00+ 14.80 239.00+83.72

2005-06-18/MD7Y 473.67 £ 49.24 392.67+22.19 232.67 £33.56 642.67 +74.19
2005-07-04/Fjchch021 916.33+89.18 758.00 = 38.59 749.00 £ 42.93 1250
2005-07-05/Fjchch021 27337.00 = 557.11 11488.67 + 303.79 11365.00 + 208.04 33300
2005-07-05/Fjchch022 4237.33 + 312.38 3372.00 = 291.67 3196.67 £ 176.00 6670

IR R & RV 1-B, It 4F ,MDIX,MD2X,MD1Y ,MD2Y ,MD?7Y 2B R B & A MK &
Notes: Sampling stations and its name are provided in Fig.1-B. MD1X,MD2X,MD1Y,MD2Y ,MD7Y are names of cultivation pond in Xiapu

county of the East Fujian Province

x5 FRARHMEEZERBRHOEOREE
Tab.5 The percentage of target HAB species
detected by its relevant probes

ERTE:3 e WHE(%)
target species probes percentage
DBA 84.91
ﬁf'ﬁmmjcﬁ Tama28S 3.39
. tamarens
Tama5$ 1.67
WGA 78.18
A EEE TP18S02 7.36
T. pulchellum TP28S01 5.64
PNATP28S01 12.20
ConA 78.22
%" N 3 PMI8S02 39.76
. mmmum
PM28S02 37.64

R5EBR, ARERTRELG W HEERE
A% R, i Tama28S 1 Tama5S, PM18S02 Fl
PM28S02 [ F- 3 #; ) R N 5 f . PNATP28S01
HE W PHR LR ES T RFIERH REH
TP28S01( P <0.01) , 2 H 2.16 %, A i} th L E A
HREE TP18S02 WP K FFH, £W PNA
BRERRATXRAGELRERETKRN, BREE
. RHESEELEH S AR IRER, BT REN
BATFRGAEED KN HEETE,

3 itig

FHRMBEMERENENSEREEE
ROERABNAESEIEZITHIRRNERN:O
RNA FREfE: BARPE S B E AT RNA B
HIF B SFERIRR T RE (L C), YRR E
HEE, S FHRNA BEH, OFMAAED B4
MRB R (EBEERSE B L SR ERERT),
QO MEEMBEHER, FLEGHASEFE
B 2 i ARG A AR R A, TR A AR 3L
R, OBFFPERFBETRLTFIERBEK
B, EREANEEIBHHME, OB NERNH
MEHRESTRES—-SRIE. OFGEEER,
HInFpR AR E SR, WK AR BRSPS ETE
Pl KRB REAR RARE A 2K, 5 R J7 1L K&
(A. catenella ) Pl BE R XK F W EBEIFEEH A,
M7 BAE T AREEX 2B,

4% B 4<% & Hosoi-Tanabe [ & W (M A&
W), 12 ZRFEBEHENBELT,RAFEA
B i R £ (B85 24 h DA b)) B AR E AT &
AEREMRKBIBEERE, ARERSTRE
BRI R (I NER#E), KEREFERER
B, Kulis #3248 A 6/ P B 5 Y AR 77 2 (Kullis,
AMAER) . BHEABNIRPSB RBAREY
& WIS, B 47 S IR O B U B ik B
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A

E.TP18502

F. TP-WGA
G. PNATP28501

(A) Tama28s:; (ByAT-DBA: (C)PM28502; () PM-ConA

B2 AREER . EEFRAKRER
PSR P SRET A TR 5 5 I RE A B0 SR LR Ot B A TR SR
Fig.2 Epifluorescence micrographs showing some representative labellings of algae in

red tide samples using specific fluorescence-conjugated probes such as lectin, oligonucleotide and PNA
AT, I 57 RSB PMLBUNR R B TP, A DR B, H AR B LR 1. EL 8L n SR, B k5 R R0
AT, A. tamarense; PM, P. minimum; TP, T. pulchellum. Probes name are provided in Tab.1. The solid arrowhead showed positive algal

cells, and the dot arrowhead showed negative cells

RATM LI 45 KR, o 38 i R A FLEAR
TRKREEEKE, ERRER TN IHEH, B 4%
# Hosoi-Tanabe B , 7EZ23C AL T AT, T S8 A W
FL A2 By 95 48 3t 43 T a2 38 (Hosoi-Tanabe, 4~ A &
). HMRRES KRS SRS RNA K5
M X, REEE N R EEMSEELT
A KRR, et E S F IR T AR &

Mo I B AR AR A, R R ER R
INA RNA BEHPHIF] ,7E - 20 CTF A BE B &
Ja RPRALTEAES . —80 CHI —20 CHRAEMEH
ERK LT 4 CTREEMRD, B4, 00
B T BT UR 7T BB <40 E A 3 1 B D b B0 T H e
X, BN B R RE; o B TR
B4 7 1 L BB H B ME o TR B B S P Y B AR
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FREAEY S, B TRGRESE T ELE, FW
Y E R B X B ERARNE R, BEE
Sk FRER X AR B AR 2 AR W IR T I £ BT R I 4
R, RAARRTOERIEF B, DHE §E [F] B X —
T i P B 25 R B 40 J 7 47 A 30IR 3 (Anderson ,
NGB -

e 3 KA, D lectin R4 I F 3916 H R &5
LGS AR R R B DA e 7k
wL EARRSRZRARGHERESEHENOHA,
X5 lectin A B MR AR RKIIRE , lectin F—
RERZFEERBES SEOSBEED , A REH
MR BEIE M A R S S g R Ry A
PR B SR 2 ) lectin fry X S0 45 H: i HL R
ARG RER TSR AR, AT
YR T I oK%, FRH
BREVF B A Y . IR0 A AL
£, R lectin FpRA 2 B8 2, BEME DLW 40 TR
ERXAREEMNSFEREATRN, Z5K4E
XA,

WFEET RN PNA A TS, B TAPE
B RAMRNE N EREREA,RE - X
RERMEFRENEEHAEHTHEHRXBF
—Mp2k, B ILT B IR X5 o E i RS A
RO M EREH I AE X R RS B R AT B
EABKHRE —EE R, X T B A
RNA ZEREFIINENRER —EXRZ2,
HEFINGFAEERN _REH, FBERTRE
g2 32 FETE XM, BT VR0 0 AR 10 19 4§ By BREF K
R EEN, B R L, PNA
FrRyZ 32 A A Z XA R , B8 PNA B 4F
PEEEAS Z A AR TE £ A0 IR BE I 4 1 T B AT,
XA EHEK T (RNA f1 DNA % 45#
B o, BH UL PNA ¥4 BB 30 3 0 S 5 X 2
B EEESE A2, E—- B
gk, 0] LAE A PNA R4 B 73 Bin W
BiK B 40 ML BE, X I T PNA & B B K5
ﬁ[zz]o

T T X B R i B SE BRI B iE , BESL T 3
ROoFHREWAGN AL L ELTHEERER.
FREFR KRR RGBT BAERES
KB AER TR, 2MRERERX 3 LKL F
PREF J7 B 0T 30 5 R b 4 T B A0 A B iE s X T &R
EHER NI RE , 1R AT B AT UK 38 58 B AR B RO

FEMERENREREGTHEF . ETHRIFH
TR PR FIE -5 33 A A9 R AL, 3 ] o 45 78 A 3R B BF
RPBERREARN L&, EERARLEE
HAR(ECM) B R S 1 R (TSA) &, A4 T
BEFBOR B T ARSI B Bt 5 S BRIR LB
T BIES o

BT SR G R R Rl s M
IBREMA BRTETERE KD ABRR
EREGEAGHENRETEL T T EH
1k ; 2 B Woods Hole ¥ 3 #F %5 Ft ¥y Dave Kulis
4+ % Donald M. Anderson # #. H A& Shiga
Prefecture -k % Zf 3% % % W Shoko Hosoi-Tanabe %
THERRJETH ST ERFEARB LR H I,
LE.L A

BE
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Detection of representative harmful algae
using three kinds of molecular probes

HOU Jian-jun'-?>*, LAI Hong-yan'"®, LEI Hong-ling?, HUANG Bang-qin®
(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. State Key Laboratory of Marine Environmental Science, Xiamen University , Xiamen 361005, China ;
3. Key Laboratory of Biologic Resources Protection and Utilization of Hubei Province ,
Hubei Institute for Nationalities , Enshi 445000, China)

Abstract: Molecular probes are useful to separate closely related harmful algal bloom species. Moreover, they
can rapidly and clearly differentiate non-toxic from toxic algae and to monitor the development of algal blooms in
coastal waters. There are three kinds of molecular probes which can be used for identification of HAB species,
such as lectin, DNA and peptide nucleotide acid(PNA) probe. These probes are relatively new, and have higher
sensitivity, veracity and specificity than traditional taxonomic techniques. In the present study, probes of
oligonucleotide, lectin and PNA were applied to detect Prorocentrum minimum , Takayama pulchellum and
Alexandrium tamarense of red tide samples from the East China Sea, Eastern Fujian Coastal Waters and Xiamen
Bay, series of studies were undertaken in order to identify and classify these harmful algal species, and the
sample processing and detection protocols were evaluated and optimized both in the laboratory and in the field.
The results showed that target species of A. tamarense was detected successfully in samples of the East China Sea
and Xiamen Bay, and the detection efficiency of different probes specific to A. tamarense was in order: DBA
(lectin) > Tama28 S (oligonucleotide probe) > Tama5S (oligonucleotide probe). The target species of P.
minimum , was also detected successfully in samples of Eastern Fujian Coastal Waters and Xiamen Bay, and the
detection efficiency of different probes specific to P. minimum was as follow: ConA (lectin) > PMI18S02
(oligonucleotide) > PM28S02 (oligonucleotide). The target species of T. pulchellum, which was firstly
isolated and unialgal cultivated during blooms in Xiamen Bay in 2003 and 2004, was also identified distinctly in
samples of Xiamen Bay during blooms in 2005, and the detection efficiency of different probes specific to 7.
pulchellum was in this order: WGA (lectin) > PNATP28S01 (PNA) > TP18S02 ( oligonucleotide) >
TP28S01( oligonucleotide ) . The conclusions were as follow: These target harmful algae bloom species cells
appearance in the East China Sea, Eastern Fujian Coastal Waters and Xiamen Bay identified by three probes were
correlated well to prevenient results of references, which suggested that specificity of these probes was good and
the detecting methods were accurate and reliable. The specificity of three molecular probes was that PNA probe
> oligonucleotide probe > lectin probe in order. Thereby, these probes can be used for monitoring marine
population dynamics of P. minimum, T. pulchellum and A. tamarense rapidly in future.
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