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MR S F IR X BB FREH E YR EERN
L RER L TR, M kaE

(1. FHRRF K5, TR R E 402460; 2. HEMHBRAVEOR S BE 1R, iR WEFH 457000 3. L RIES B Bi1b8 =R IR G
I 5H A E RS =, WL BAE 445000 4. SRk KRR, AL 5L 430070 )

WE: XA 4 M RERRFCR FITC) Fric M4 MRS IR 23 SR I A F /R AT TR0, 456 w4
RS 5 BB 6 43 66 BE v AR BT FR AL X 20 ARSI B AR R AR R e G AT e B e . 4R R,
DBA FJLHEBR T EE (Gymnodinium) GIXMO1 #£ 5 HARR T 43 JT; SBA. WGA F PNA #R4FfE = 1 EE BHIR 73 %
A HA LA #R B % GMDHO1 F1 TPXMO1. PHA-E 1 SJA R243 514438 30 7 th K #& (Alexandrium tamarense) ATDHO4 .,
ATMIJ02 £k 7 5 [F] Fb H At 59 38 4% [X 43 FF: PNA A4 68 M 5] B Ho At £k & o 18 5 3% 23 7 3 1L K 7% ATDHO1, ATDHO2.
ATDHO3 #k % : UEA T fig A [F)Ff ek b IR 51038 20 W0 77 1L K ATCI01-JN, ATCIOL ##k: RCA120 1] LUK 23 77 F /KP4
EIH A7 th K8 (lexandrium) ) ASPGXO01 1 ASPGX02. DBA. SBA, PNA fl LCA #4885 M1 2 B X 43 fh
J& H 3% (Prorocentrum minimum) PMDHO1 A1 PMXMO1:; 1 PNA #R&MM{Y e e =X 7 )8 ¥ 8 (Prorocentrum) PDDHO1
5 PMXMO1. F WGA BR4EH 45 & i 20l B (3, 5% 56 B ROEE . 5 0 43 o6 e B S5 I T B vl UIBERET d i 19 B A B H 5
GSPXMO1 #1 TPXMO1 MK EKHAEE (Karenia mikimotoi) . ZRHEJR W (P donghaiense) /N B & (Pminimum) 2
LR EFERP RS IT. [ PEATR4E,2008,15(2) : 279-292]

R AR A AR R WA B SO B St

HESES: X171 SCERFRIRAG: A

TEAS 22 R A TR 6 7 1 5 7Rl A e A 3
T M, MERARMBEERURE, LT L5 A
T R4 AL E AR DR B JFaEH T3t
TR R AR R NS AT IR A . S (s A
AR A SRR P PCR B P fus
TOURE MM EEE # (Lectin) 5 " 2L R
BrAuAs A 1 2T DNA R4 B 1 k%
(PNA) FEFHOAR ™ LU BT 8 (9 T ARG RO
VI LSRR @ TR e Ry b, 40 AR
SR DR LA TR (SR, ke A G368 P B T AR
PAT AR R (Lectin) 2 — i G 28 5 0 0
SO EA, HREARATUEEESmET Y, e
I IR A T 3 o S M s 5 A b S S A
O,V g 40 DA R A L (A AR B 4 T
MO A B T R EE R A A PR IhRS . AR
LA LR A 5 TR S i 5 ) % G 2 B

W B EA - 2007-07-06; 11T HHH: 2007-10-09.

XEHS: 1005-8737-(2008)02-0279-14

REJJ, BRIAE VR 2 B # T S U » AT W0k
FEEM T RS TR T A e %
VERET ARG F 8 E R 7Rk B HE R 2, (B
FISCHE BT TR 3D, SO R AL A A
T AR B S SRR T ) E TR WARIE, R & 2
e B o S AR T ) LA B, JF HA At R
R 5 1R 75 BEAE DX A L2 93 ST 1 AN 72 R
WA RIS . 3 A, B R AT R
FCHRIL KA BB AR BT 0S v [ Ak A ik
ATRIAIE E AR OCHRIE . BT FTIRAT 14 #5201
PRICHIZR AL SR RECE MEN 2 EAR S &
M7= AR B T OO BREL 2L/ YO AR A
ARARAC 3 AR T B, 0l ok B v R AR ) R i
S B HEA TR AT RG], AT E 2D BRI f ) 20 it
SEFRIRET DX AR oK A Hp EE IR B AL
IR EMIR PR SR AT R

HEETH: HxESEMPF R ENL 973 1 H (CEOHAB2001CB409704) ; B 16l EEHEHE S H (3502220041059) 5
Ei L EE4TH (20060400854) A% AK€ 25 M 5 I8 5 R M H R E 27 5036 = ARG (LFB20070611) ;5 X ¥ Hiil

+AFEEIMHE (20070504076 .

PEER S T (1967-), B, SEIR T, 22 A K R Aol A= 3R B 05T
EiESE: EEE (1966-), 5, 8%, L, FEMNBRERZNS T EEFHIT . E-mail: jjhou@mailhzau. edu.cn
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1 #MREEE

11 ke

P T A S 6 B R 2 8 20 AR R 9 B
Hh [ A AR R L 23 kR (R D . Bk
MUEFEBR T 2% I8IE W WARE AW REE
32k PR [R) o 14 AN ) 40 L P B30 6 SR S 8 1) 24 A

(FR ) LU= 7K P AN [ 1 4 B Ak 40 7 77 1L oK 8
ASPGXO01 1 ASPGXO02 ( 5K #f Wi, A A AT ) - #F
mn 35 2.5% 1 8 B ] . TR ORTRE dn () 4 R
TPXMO1. GSPXMO01. AMTW. PDDHO01. PMDHO1 .
PMXMO1.GMDHO1 FI CCMP1740.

R1 W AREEERRERE

Tab.1 Sources of harmful algal species and strains tested with FITC-conjugated lectin probes in this study

AP Species k4 Strains k¥ Locations 43 B& i (8] Tsolation year

ATDHO1 7:¥f% East China Sea 2002
ATDHO02 #:¥% East China Sea 2003
ATDHO03 #:¥% East China Sea 2003
N ATDHO04 #:¥% East China Sea 2003
iglfjfﬂjjnj;?farense ATMJ01 [E[YTi7 [ Minjiang River Estuary 2003
ATMJ02 [E[YTi7 [ Minjiang River Estuary 2003
ATCI01 E3## South China Sea 1998
ATCIO1-JN E3## South China Sea 1999
ATHK9301 E3## South China Sea 1993
ACDHO1 #:¥% East China Sea 2002

BEARE 7 LK A. catenella i
ACDHO03 #:¥% East China Sea 2002
ASPGXO01 E3## South China Sea 2000
S5 1L K& Alexandrium sp. ASPGX02 ¥ South China Sea 2000
ASPDHO1 7:¥f% East China Sea 2001
TNTE 7 oK A, minutum AMTW G 8L F 7K1k Taiwan coastal waters 1999
KA EE Karenia mikimotoi GMDHO01 %<#F East China Sea 2000
HNRFE Tukayama pulchellum TPXMO1 & |']#5 Xiamen Bay 2003
LT W £ 3 Akashiwo sanguinea CCMP1740 JnEh H ¥ Caribbean Sea 1994
TCEA Y Gyrodinium instriatum GIXMO1 & |']#5 Xiamen Bay 2004
BHE Gymnodinium sp. GSPXMO1 & |']# Xiamen Bay 2004
¥R H B Prorocentrum donghaiense PDDHO1 %<iF East China Sea 2002
S IS P minimum PMDHO1 %':\‘East China Sea 2003
PMXMO1 [ 1# Xiamen Bay 2004

1.2 WEHRICYHREE SR BN ETHHY M

PREF B FH )7 VA4 Rhodes %8 7 1 Rodas 25 ™
R IR IE BEAT T Bk, FITC FRAC i 40 i 4t 55 & IR
¥ BT BE IR (100 pg/mL) 2% Kim %5 " 1 7 1%
BlE . 41k SE FIREH 404 B Vector Laboratories
Inc. (Burlingame, CA, FLK-2100; FLK-3100) .
TSEI0 MY 23 BREAE 12 B R S vp s PR 5%, &R
M EEA MR AL FHR 40 A KB, SR A B ol T Il &R

(3000 g, 10 min, 4 'C, 2 M ERLEVL 2K ) .
5 e BT VR B EE AN AR 4 BN N FITC FRid (1)
14 P20 B e 52 4T (100 pg/mL) 1 mL, HE4E B0
W £E BT F 5 B A L, 4 HLZE 1 mL R A B4
10° cells/mL & 47 . FESHAERS 46 F 20 C{RIE R
1he WA 46 MERE AN T AGE o 2 0Bt
77 Bk o A ST BT R E SR R 2R P AR 2.
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Tab.2 Lectin probes used in this study
M AR F R ; ; e
el %ﬁﬁk%%ﬁ KV Sources PE LA 4 Specificity
Lectin probe
FIEHER A HAENGMTF methyl a- mannopyranoside;
ConA Jack bean (Canavalia ensiformis) seeds D - mannose; D-glucose
XAk T4 R DBA I, G 8 F Horse gram (Dolchos biflorus ) seeds N - acetyl - D-galactosamine
L EE R PNA 14 Peanut (Arachis hypogaea ) a- Lactose; D - galactose
B R &R RCA120 BLJR Castor bean (Ricinus communis) B- D -galactose
g . N- Acetyl- D- galact ine; D-galact H
KEHER SBA K& Soy bean (Glycine maxima ) eety gatactosamine gatactose
methyla-D-galactopyranoside
G EEE R UEAT . Gorse (Ulex europaeus) L-flcose
FFBAEE WGA 2 ZF Wheat germ (Triticum vulgaris) N-Acetylgucosamine
Griffonia implicifoli -galactose: N-acetylgalactosamine; galactoses:
ﬁi%{%lé;ﬂ;‘pllcy’o “ Griffonia imphcifolia (Bandeiraea simplicifolia) ;lafgﬁanzsceose acelylgaiactosamines gatactose
N _ -methyl ide;
REEER LCA JR SR Lentil (Lens culinaris) seeds g-metiy mannosice

R HEE R PHA-E
R HEE R PHA-L

3£ Red kidney bean (Phaseolus vulgaris)
3£ Lima bean (Phaseolus vulgaris)

a-methyl glucoside
N-Acetyl-D-galactosamine

N-Acetyl-D-galactosamine: acetic acid

FLESRH PSA
HEERH STA
RIABL R R R
Succinylated WGA

i Garden pea (Pisum sativum)

¥ Japanese pagoda tree (Sophora japonica)

2 2F Wheat germ ( Triticum vulgaris)

a-methyl mannoside;
a-methyl glucoside
N-acetylgalactosamine

Chitin Hydrolysate; N-acetylglucosamine

1.3 RABRENEEINEENE

PE 5t B B B W 8277 AR 4 Rodas &5 RN
Rhodes 25 7 {77 S0t . B 4 i B AR b
LI E T YRS PO BB RTINS, W%
BUAF NN 10 pL 7 1B 2587 K 1) citifluor 3877 ( 3
W5 1 ug/mL DAPI, Sigma) TR 4. BB N
Zeiss Axioskop 40, F 138 41 01 ( ZAMEUK I,
EF X DAPT et ) 5 9 F 4 02 (6 IR a8, & 0t
FITC 4et8 ). PHIMES M & &R R
PRUEIEAT 2 3+, BITEI G038 2+, Be gt
s 7 BARMISR B S, B B[R F X A
MEETN: “ =7 WHEOTETHH, 1E
FOR AR, 2RI AR N AR
Pt SRR AN A AR . AR R SRS I
1.4 FSEDHFETHEENTE

FAF 55650 6 06 FE VAR I (0 A B AT 5 4R
FIRE T BT B AR M bR id A 7 R 1.2, 9F
FH b 14 400 B o B 3R R A 9 Tt P8 P s v T 4
Pt b d 5 B 9 0% 4 OB T (RF-5301PC,
Shimadzu) A7 & &M &, KK A 490 nm, K
PR 515 nm. 2 M e BT8R A R 4
0 i % £ B AR BT AL Y R AR O B R e IR
g, b i S 4H RS B 4E HP O 4 B B B

AT BN, AN R 4 IR
1.5 RS E

BB R 1% % B8 HBEAE 4 °C ]
5E 1 h, RIFIEFE R BIFET 42 : PBS=70:30 (V: V)
IV WP AT B s AN T /K (#6728, pH
8.0) VI 2 Wk, ARJE K 10° 2107 A 41 4 31 in A 41
P EE RARE R (100 ug/mL) ImL, 20 C T Ti%
ZAF N hRIC T he SR)EHEAE LA 12 B 3R R0E % 3
IR AR T PBS  (pH 9.0) . K AbFRLT
FIAE i F IR A B4 (Beckman Coulter Epics Altra
1D AT Bkl (ARvfEss 41, Hoh ik K 488 nm,
IhE 50 mW) .
1.6 FEit T

it P A A AR AR AT bRl e A Y 28R
WEATGET 50 AT, S AP 40 I 5 58 AR 455 5 A
KA (AR R PP AN R RR B 25 AR LI SRk, B
B O EE AN MR ) MEAT 4 1) O ¢ RS B, P<0.05
BnEREE. FRGIIFH MS Excel 2002 1
SPSS (SPSS 11.0,2001) Z5 3K BEAT 5047

2 ERESH

2.1 RS R IR AR B % (Gymnodinium) )
RS SRR AR R
75 BT P 4 4 R R AR R AR E P BR T
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B K R

5%

GMDHO01 A ft5 PHA-E. SBA.WGA. GSLI &

TPXMO! AfiE5 PHA-E. GSL1 454, GMXMO01 R
it 5 GSL 1. DBA 454, CCMP1740 Rft 5 PHA-E
gha o, A A ftfE FIRE e S AR B R &
RERF RS (FEHERZRAESNE 1L 48R
GRERAMNIE 2) . EHML AR, 4 ik sE
ER QM EAEESR (£ 3.4) . GMDHOI,
TPXMO1 I GSPXMO1 & & FARRL RIS, (B 5
¥REl SBA. WGA. GSL I. DBA #ll PHA-E ¥J& I H
AN[F &5 4 68 77, 40 DBA AT LUK GIXMO1 F1H A
R EE X 2 JT. R GMDHOL AT TPXMO1 K
A+ AL, H SBA FT WGA 268 M2 1 (% 3)

s (R4 AERIEMX D —E;, —FHBEERH
PNA.UEBA 1 RAE—ERIEME G, B E B E R
R IEX 7 3, (A B 456 @ E A 2
Gt FER (P<0.05) , A ELAd 3K P FREREr, )
DA E BT 2 X0y . UG IREHIE N R 3.
4 fiow . HABRET I E S &, 5 PNALVUBA T—HF,
MAE PR A FE R O R HERA X 7). XN b T &5 &
AR, RO GmEE REER, WAL
X HAEATX 4> GSL 1 BARREFI# FH B CCMP1740
K GSPXMO1 1 59 45 &, PHA-E 1 f& F1 GIXMO1.
GSPXMO1 159 45 &, {8 HAREF S RE R, AEKH
R RIS FEEFh

R3 OARIEHARREREHNARFHENEERETSE

Tab.3 Percentage of harmful algae bound with FITC-labeled lectins

%

X ConA DBA PNA RCA120
T AR B Con/t‘;()I PREF QR PREF QR REH Qe B5R PREF QR
Microalgae Staining quality Staining quality Staining quality Staining quality
- 3+ 2+ 1+ - 3+ 2+ 1+ - 3+ 2+ 1+ - 3+ 2+ 1+ -
WEE 7 (L K Alexandrium tamarense
ATDHO1 100 100 0 0 0 87 9 4 0 6 89 5 0 13 30 57 0
ATDHO02 100 82 18 0 0 7 70 19 4 0 75 21 4 6 34 60 0
ATDHO03 100 100 0 0 0 30 48 22 0 7 48 30 15 0 61 39 0
ATDHO04 100 88 12 0 0 40 50 10 0 0 1 33 66 2 25 67 6
ATMIJO1 100 93 7 0 0 10 55 35 0 0 0 43 57 8 54 38 0
ATMJ02 100 94 0 0 0 66 34 0 0 0 48 52 3 59 36 2
ATCIO1 100 92 8 0 0 0 81 19 0 0 0 42 58 1 51 45 3
ATCIOI-JN 100 86 14 0 0 52 39 9 0 0 0 73 27 0 23 68 9
ATHK9301 100 82 0 16 2 46 40 14 0 0 0 80 20 0 19 81 0
BEARIE 7 LK A. catenella
ACDHO1 100 100 0 0 2 66 32 0 0 7 89 4 4 74 22 0
ACDHO03 100 97 3 0 0 4 75 21 0 0 79 21 0 9 91 0
M7 th K
Alexandrium sp.
ASPGXO01 100 100 0 0 0 6 90 4 0 0 1 84 15 58 36 6 0
ASPGX02 100 91 9 0 0 0 94 0 0 0 33 67 0 15 15 70
ASPDHO1 100 66 29 5 0 0 8 80 12 0 0 55 45 0 56 44 0
WUNIE T K8 A, minutum
AMTW 100 0 0 76 24 2 63 35 0 9 57 34 0 0 16 84 0
B EE Gymnodinium
GMDHO1 100 0 8 8 6 0 48 52 0 0 0 6 94 0 0 89 11
TPXMO1 100 0 0 83 17 0 6 78 16 0 0 65 35 0 16 84 0
CCMP1740 100 76 18 6 0 14 42 44 0 0 50 46 4 16 63 21 0
GIXMO1 100 0 91 9 0 0 0 0 100 0 0 79 21 40 49 11 0
GSPXMO1 100 0 0 85 15 0 45 55 0 0 0 68 32 0 26 74 0
JEFEE Prorocentrum
PDDHO1 100 0 9 6 4 4 92 4 0 0 0 63 37 0 0 79 21
PMDHO1 100 0 0 53 47 0 0 92 8 0 0 6 94 0 0 66 21
PMXMO1 100 0 0 51 49 0 0 0 100 0 0 0 100 0 0 83 17
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&R3
SBA UEAI WGA GSLI LGA
WA HERARE TREF QR A R EIRE AR @R g B QiR g
Microalgae Staining quality Staining quality Staining quality Staining quality Staining quality
3+ 2+ 1+ - 3+ 2+ I+ - 3+ 2+ 1+ - 3+ 2+ 1+ - 3+ 2+ 1 -

AP L K Alexandrium tamarense
ATDHO1 0 39 61 0 0 0 61 39 5 19 63 13 0 0 0 100 86 8 6 0
ATDHO02 0 41 59 0 0 0 2 98 0 2 52 46 0 0 0 100 70 13 15 2
ATDHO3 0 8 8 10 0 0 6 94 0 0o 23 77 0 0 0 100 66 34 0 0

ATDHO04 0 17 8 0 o 0 9 9 7 49 34 10 o o0 0 100 79 19 2 0

ATMIO01 0 9 064 27 0o 0 5 095 0 24 52 24 0 0 0 100 &8 & 11 0
ATMJ02 3 24 70 3 0 0 6 94 0 0 25 75 o o0 o0 100 77 15 8 0
ATCIO1 0 8 79 13 10 8 6 0 14 70 16 0 o o0 o0 100 92 5 3 0

ATCIOI-JN 0 56 38 6 26 68 6 0 30 54 13 3 0 0 0o 100 73 22 2 3

ATHK9301 o 0 79 21 0o 17 71 12 4 58 38 0 0 0 0 100 70 16 10 4
BEARE 7 1L K3 Alexandrium catenella

ACDHO1 0o 8 79 13 6 27 67 0 0 72 28 0 0 0 0o 100 77 21 2 0

ACDHO03 o o0 97 3 3 19 78 0 34 66 0 0 0 0 0 100 74 22 4 0
KA NIpNE Y
Alexandrium sp.

ASPGXO01 0 62 38 0 0o 15 8 3 0 28 72 0 0 0 0 100 96 4 0 0

ASPGX02 38 77 12 0 0 32 68 0 18 66 16 0 0 0 100 58 11 4 0

ASPDHO1 0 10 84 6 0 2 35 63 0 3 60 37 0 0 0 100 73 27 0 0
TNTE 7 oK A, minutum

AMTW o 0 79 21 0 22 72 6 6 87 7 0 0 0 0 100 64 35 1 0
BHE Gymnodinium

GMDHO1 0 0 0 100 0 0 14 86 0 0 0 100 0 0 0 100 O 0 67 33

TPXMO1 0 0 100 O 0 0 8 16 31 53 16 0 0 0 0o 100 0 71 29 0

CCMP1740 11 60 29 0 0 0 9 4 72 24 4 0 0 0 8 92 40 40 20 O

GIXMO1 0 56 44 0 6 67 27 0 46 28 26 0 0 0 0 100 39 46 15 O

GSPXMO1 0o o0 71 29 0 0 69 31 100 0 0 0 0 0 20 80 11 58 31 0
JEFEE Prorocentrum

PDDHO1 0 0 0 100 O 0 5 95 0 0 0 100 O 0 0 100 0 36 60 4

PMDHO1 0 0 10 90 0 0 12 88 0 0 0 100 0 0 0o 100 0 17 8 3

PMXMO1 o o0 o0 100 O 0 3 97 o o0 o0 100 O O 0 100 O 0 0 100
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PHA-E PHA-L PSA SJA Succinylated WGA
WAL BRI A R EIRE A R EIRE A R EIRE BRET QAR
Microalgae Staining quality Staining quality Staining quality Staining quality Staining quality
3+ 2+ I+ - 3+ 2+ 1+ - 3+ 2+ 1+ - 3+ 2+ 1+ - 3+ 2+ 1

BHEE R LK Alexandrium tamarense

ATDHO1 0 42 56 2 0 25 75 0 0 29 65 6 0 8 9 2 0 20 8 0
ATDHO02 0 29 65 6 0 2 9 3 0 13 76 11 0 8 & 7 0 8 & 3
ATDHO03 0 24 76 0 0 12 8 0 0 36 64 0 0 4 9% 0 0 23 77 0
ATDHO04 61 39 0 0 1 52 47 0 0 26 64 10 8§ 8 7 0 3 17 8 0
ATMIO01 0 43 57 0 0 32 68 0 0 29 70 1 o 7 9% 3 0 24 76 0
ATMJ02 0 32 65 3 0 27 73 0 0 28 68 4 0 4 8 88 0o 6 92 2
ATCIO1 15 62 17 6 1 55 44 0 0 28 68 4 6 70 18 6 42 46 11 1
ATCIOI-JN 0 64 23 13 0 63 33 4 2 16 8 0 152 37 10 378 14 5
ATHK9301 0 58 34 8 0 13 87 0 23 21 55 1 4 69 27 O 0 59 36 5

BEARE 7 LK% A.catenella
ACDHO1 62 24 12 2 0 62 34 4 14 63 19 4 Ir 51 32 6 18 66 16 0
ACDHO03 45 36 16 3 1 8 16 0 7 69 21 3 6 51 43 0 3 56 41 0
KA NIpNE Y
Alexandrium sp.
ASPGXO01 93 7 0 0 0 397 0 84 11 5 0 0 32 66 2 I 9 9 0
ASPGX02 62 38 0 0 0 0 100 O 79 20 1 0 0 24 71 5 0 68 28 4
ASPDHO1 56 34 7 3 0 2 91 7 80 18 2 0 I 20 68 11 I 69 21 9
TNTE 7 oK A, minutum
AMTW 11 43 39 7 0 18 8 0 9 15 67 9 9 66 25 0 2 68 30 0

BHE Gymnodinium

GMDHO01 0 0 0 100 0 100 0 O 0 72 28 0 13 87 0 0 0 100 0 O
TPXMO1 0O 0 0 100 o0 73 27 O 0 9% 10 O 0 98 2 0 0 100 0 O
CCMP1740 0 O O 100 0 16 8 0 44 41 15 0 0 61 39 0 0 100 0 O
GIXMO1 0o 0 28 72 5 23 72 0 54 32 14 0 2 38 55 5 0 21 75 4
GSPXMO1 0 0 20 80 0 20 8 O 2 38 60 O 0 32 68 0 0 100 0 O

JEFEE Prorocentrum
PDDHO1 0 0 70 30 0 0 100 O 15 71 14 0 0 0 100 0 0o 11 8 0
PMDHO1 0 0 4 96 0 0 100 O 2 16 82 0 o 15 78 7 0 70 30 0
PMXMO1 0 0 8 92 0 0 100 O 2 0 8 0 0 0 53 47 0 0 100 0

W R R R HULE BRI 3+, RO, 2+, TR, 1+, ROSERRIR:  ERONFOUES  BF RN & 4 REtE
RS AR EERE THHEERE T 2, ZEMREERET, ZOTHSH 100 MRS REREI . 4i 5 F L& 1 sk 2.

Note: Index of optical examination of staining quality: 3+, bright stain; 2+, less bright; 1+, low-intensity stain; —, undetectable. Numbers

indicate percentage of HAB species bound with each lectin. At least 100 HAB species were analyzed in each case. Abbreviations are provided in
table 1 and table 2.
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Tab. 4 Qantitative values of fluorescence of harmful algea species bound with different lectins
n=4; X£SD; ng (FITC)/10 000 cells

4 k5 R IREL Lectin probes

TR TR Faich:l
Microalgae Control ConA DBA PNA RCA120 SBA UEA WGA

I 1L K Alexandrium tamarense
ATDHO1 0.65+0.15 563+£0.78 545+0.66 4.96%+0.59" 3294091 3.46+0.63 2.56+0.87° 3.96+0.81
ATDHO02 0.78+0.18 5.31+£0.56 5.122+0.81 4.824+0.46" 3.37+0.86 3.38+£0.59 1.91+0.46" 2.85+0.63
ATDHO03 0.56+0.16 5.71%£0.76 5.03%£0.73 4.53+0.38" 3.34+0.72 3.57£048 1.80%£0.53" 2.01+£0.45
ATDHO04 0494021 525+049 5112049 3.16+0.57° 3.25+034 3.44+0.79 1.98+0.67° 3.91+£0.72

ATMIO01 0.57+0.12 521+038 4.98%+0.57 2.9240.63" 3.5140.69 3.294+0.67 1.72+0.39" 3.8740.49
ATMJ02 0.65+0.23 556086 4.692098 3.11+£0.67" 3.39+0.71 3.68+0.76 1.67+0.79" 2.14%0.67
ATCIO1 0.71£0.20 5.43+052 4.7620.68 3.02+0.52" 3.1240.56 3.21+0.92 3.97+0.75° 4.11£0.75

ATCIOI-JN 0.594+0.18 5.36+039 5.13%+0.57 3.39%£0.73" 3.17+£0.49 3.35+0.86 3.88%+0.63" 4.13%0.58

ATHK9301 0.55+0.13 5.19+£049 526+0.65 3.494+0.82° 3.27+0.88 3372058 2.95+049° 4.22+0.77
BEAR 7 LK% A.catenella

ACDHO1 0.87£0.24 5.66+0.82 4.15+0.65 3.52+£049 3.594+0.38 3.36+0.65 3.86+0.46 4.28%0.85

ACDHO03 0.81£0.17 5.61%0.75 4.26%+037 3.38%0.57 3224046 3.41%0.74 3.75+0.64 4.39%0.74
WK R
Alexandrium sp.

ASPGXO01 0.62+025 6.08£0.72 4.86%+0.59 3.63+0.79 4.92+0.87" 4.12+0.66 3.87+0.58" 3.84+0.80

ASPGX02 0.53+020 593+0.69 3.78%+0.63 3.01+0.65 3.11£049° 4.08+£0.75 2.02+0.44° 3.76+0.64

ASPDHO1 0.72+026 526+081 3.73+0.76 321+0.78 3.16+0.53° 3.98+0.57 2.17+0.56° 3.58+0.56
TN K A, minutum

AMTW 0.67£0.19 3.41+0.67 4.57%£0.62 4.89+0.67 3224037 2.76%0.59 3.78%0.38 3.97£0.41
BHE Gymnodinium

GMDHO1 0.38+021 4.15+046 3.524+0.71 1.86+£0.59° 3.28+0.55 1.98+047 2.01+0.66" 1.78+0.57

TPXMO1 041+0.16 3.19+£0.51 3.18%+0.67 3.35+£0.64" 3.11+0.87 3.72%£0.51 3.56+0.53° 4.06%0.86

CCMP1740  0.5940.19 5.18%0.59 4.23+0.39 3.98%0.52 3.51%£0.39 3.85£0.63 3.97+0.62 5.65+0.43

GIXMO1 035%£0.22 4.3240.73 1.71£0.59 3.17£0.76 3.78%0.93 3.67x£0.71 3.89%+0.81 5.08%£0.78

GSPXMO1 0.39£0.15 3.2940.78 3.46%+081 3.43£0.58 3494054 3.62+0.44 2.93%+0.73 5.89%0.66
JELFEE Prorocentrum

PDDHO1 049+0.11 4274065 4.10£0.56 3.46+0.78% 3.1940.67 1.70+£0.56 2.03+0.81 1.88+0.55

PMDHO1 0.33+0.10 3.51+£045 3.122+0.66 2.01+£0.49" 325+0.88 1.92+0.75 1.924+0.73 1.79%0.76

PMXMO1 0.38+034 3.53+£0.68 1.63+0.78 1.71+£0.57" 3.18+£0.63 1.63£0.68 1.98+0.63 1.76%0.63
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gk 4

4 k5 R IREL Lectin probes

AR Papicki!

Microalgae Control GSL1 PHA-E PHA-L LCA PSA SIA Succinglated-

WGA

W 0K Alexandrium tamarense
ATDHO1 0.65+0.15 1.38+046 3.28+0.95° 338+054 556+0.84 3312062 3.494+050"° 3.51%£0.37
ATDHO02 0.78+0.18 1.70£0.89 3.71+£0.89° 3.46+0.67 5.89+0.72 3.28+041 3351038 3.40%0.46
ATDHO03 0.56+0.16 1.51+£0.87 343+0.44° 321+039 541+091 3352059 3.41+047" 3.32%£0.39
ATDHO04 0494021 1.39%056 584%0.61" 3.63£0.76 544%0.87 3.57£0.64 3.78%+0.32" 3.50£0.81

ATMIO01 0.57+0.12 1424088 4.01+0.87° 3.55+0.65 5394056 3.46+0.38 3.56+0.68" 3.38%0.72
ATMJ02 0.67+£0.23 1.56+£0.77 3.93+0.86" 3.354+0.78 5364049 3.57+0.66 2.02+0.51" 3.4540.67
ATCIO1 0.71£0.20 1.67£0.74 4.06+0.57° 3.684+0.49 5234078 3.33+0.56 3.72+0.83" 3.83%0.76

ATCIOI-JN 0.59+0.18 1.53+£0.88 4.12+0.46° 3.71+0.57 521%0.57 3.30%£0.67 3.67£0.59" 3.47+0.95

ATHK9301 0.55+0.13 1.46+048 4.08+£0.77° 3.44+0.79 536+090 4.16+0.82 3.65+046" 3.66+0.87
BEAR 7 LK% A.catenella

ACDHO1 0.87£0.24 1.69+0.72 4.99%+0.59 3.60£0.59 5.09+0.87 3.85+0.57 3.78%0.69 4.11%0.59

ACDHO03 0.81£0.17 1.58%0.79 5.14%+0.64 3.59£047 5.17%£0.55 3.76x0.45 3.67£0.72 4.08%£0.49
WK R
Alexandrium sp.

ASPGXO01 0.62£0.25 1.40%0.71 5.99%+0.68 3.34£0.51 6.02+0.81 536%0.69 3.41%+031 3.97%£0.56

ASPGX02 0.53£0.20 1.37+£090 5.66%034 341£049 6.11£035 525+0.57 3.32%+0.56 3.78%£0.46

ASPDHO1 0.72£0.26 1.46+0.75 4.92%+041 3.29+£0.78 598%0.77 543%0.74 3.39+047 3.69%0.55
TN K A, minutum

AMTW 0.67£0.19 1.62+0.88 4.46%+0.55 3.56%0.63 587081 4.32+0.78 4.07£0.79 3.63%+0.44
BHE Gymnodinium

GMDHO1 0.38+021 1.58+039" 1.68+036 3.78+0.85 298+0.54 3.35+£0.63 3.87+0.75 3.82+0.36

TPXMO1 041+0.16 1.67+044° 1824083 3.63+0.73 4.75+049 3472058 3.69+0.64 3.79+0.78

CCMP1740  0.59%0.19 1.99%£0.76"° 1.59+049 331%£0.56 4.01+048 4.16+0.71 3.35£0.78 3.63+0.85

GIXMO1 0354022 1.65+057° 1.88%+0.71 3.59+0.71 4.80+0.72 4.32+0.85 3.63+0.46 3.57%0.66

GSPXMO1 0.394+0.15 291%£0.50" 1.92+£0.66 3.67%£0.82 4.12%+0.75 3.21£0.59 3.33+0.71 3.81£0.83
JEFEE Prorocentrum

PDDHO1 049£0.11 1.62+0.68 3.96%£0.79 343%+0.51 3.03%£0.56 4.13+0.67 3.55%£0.57 3.49£0.43

PMDHO1 0.33£0.10 1.3940.57 2.21%£0.68 3.47£043 3224071 3.23%049 3.72+0.59 4.14%0.86

PMXMO1 0.38%£0.34 191049 2.08+045 3.39+046 1.56%+0.63 3.38%0.53 3.16x045 3.51%£0.77

T E 4 R AR IR Tt BB (XESD). S B E 1.2: A — IR BB NE R 78 LAria T s BBAH &
EFZEF (P<0.05).
Note: Numbers indicate quantitative values of fluorescence (X=SD). Abbreviations are provided in tab. 1 and tab. 2; The different series

of swperscript letters of the data in the same column showed that the differences in the quantitative fluorescence values of these items were
statistically significant (P<0.05).

XA IR, >3 BRI SRS Sl IR ACRE AN RIRE B FoRs b 5 40 P HE A
GSPXMO1 & FhAf ML BESE RARET &5 S I HA O ulE  TROHER, I AT UGS X L5 R 4 58 40 B e AT 0 VR
SEEAAE. B RN, MRBE RS E WROtEESM (B D
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1 % FITC SRic 40 fokta R EREr T H 5 GSPXMO1 45 & B FE ot =0 40 i el s

ENRTOLES ik

a. TARE AT HRZE; b.SJA; c.PSA; d.SBA; e.PNA; f.LCA; g.PHA-L; h.GSL1; i.S-WGA; j.RCA120; k. UEAT; 1.ConA.

Fig.1 Fluorescence signals for GSPXMO1 bound with different FITC-labeled lectin probes based on flow cytometric analysis

a. Without lectin probe; b. SJA; c. PSA; d. SBA; e. PNA; f. LCA; g. PHA-L; h. GSL; i. S-WGA; j. RCA120; k. UEA; 1. ConA.

2.2 HASESRHATHLKENSEREES
JUF B 75 1L K S 1Y % 40 R PR #0 e 70 B
GSLIAMWH & 13 M4l st FRE R ES G
BLEEREARR (£ 3.4). 7THZED LT
RTAE 2 AH B 4SRRI 3K e T B v AR B IR T bR s %
M ABEE P = R AR ZE S (R4, H
1 AR 3R M AN TR SR b i B ek, L2 S 43 R 2%
fcf%%é%ﬁﬁﬁ%%ﬁwﬁitéﬁiﬂﬂu EHETf X 2
Y B FRPRET b 1 BH P4 4 B BH 14 4 N O
H PREES AR RIS I R e 45 & X
S FFe W LR R B A AR = AR S, e
{I7#0 ConA. LCA. PHA-E. PHA-L. PSA. WGA X
S-WGA SR A& &ae s (£2).
A O Ak BE RAR AT bR R (s T RS9, 0 UEA T2
ATDHO02. ATDHO03, ATDH04, ATMJ01, ATMJ02;
SJA #7id ATMJ02; PNA #5ic. ATDHO4; DL K2 WGA
Frid ATDHO3 F1 ATMI02. % F¥¢6 4y % 6 B it

B FCM HEAT X £ (1) 2 Ot 2 = e, 6 B Al Bt 52
FERE A S R P E AN R A Bk R W
PHA-E fig M HAth % W7 77 1L K Fh R [X 5 ATDHO4
[ ETRIE R 3+, FITESE 6 208 61%, 26w EHUE
2 (5.842:0.61)ng (FITC)/10 000 cells ], i% 20 P ik
B FRIREM PRI AZAR )T 77 A 1092 Y658 P R0 L Ath 5 A
FI5E 2 55 B 3 (P<0.05) . #R%F STA 1 ATMJ02
GG R AR I 9 T R B s 1+, 88%, L IR
FE 4 (2.0240.51)ng (FITC)/10 000 cells, 5 1% #£ &
PRI ATMIO1 &5 A B R ¢ S0 5 22 R BH 2
(P<0.05) . 55{l, ATDHO1. ATDHO02. ATDHO3
5 PNA REF 56 7= B 5 R 8 oAb 4 A
Bz 1A 2 3R B3 (P<0.05); UEA 1 7T LU HoA:
i E BIX 9 ATCIO1-INVATCIOl. 55 X,
75 1 K Y ASPGXO01 #1 ASPGX02 & PRk
FACEAF 41 MEE, UEA 1 A1 RC120 BJ656 — %
X3 FF (P<0.05), FEWLFE 4.
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5%

23 R EEEHNEREMESEES

3Fh R EEERR (£ 1) 5% DBA. PNA.
LCA A1 SBA FRILH A F &5 & 6601 (K 3.4).
#%F DBA. SBA. PNA H1 LCA fit 5 PMDH 7 FE 4
LS HAIRAE S PMXM KA 454, T PMDH
HIPMXM 2N R EE (P minimum) 1A [H) 41 B
¥k, 5 3t DBA. SBA. PNA HII LCA #& X 4> 18 /N J&
HEEMIA IR, SBA #REFANGER PDDH A PMXM
K4S, 5 PMDH 458 tBAEE 5. BrE R FH
FERRECHEF] PSA . PHA-L FIl SS-WGA #REF77 55 51
K454, (B 5% 4F PHA-E. STA. RC120. UEA T #J
L HIRES. ¥RET ConA fE3R % HibriZ PDDH, {H
5 PMDH. PMXM M 454 J11R59. GSL 1 WGA
PREFIANGEAR 0 A 0 5 AR SRR . % PDDH,

PMXM Fl 48 £ PNA ) 45 & 35 4 FH %, {2 K 5% 5%
ERNBEABRG L% EWESR (P<0.05), B
£ %7 {ti 4 PDDH: 1+,63%, 7 J¢ 5% J§ 2 (3.46+
0.78) ng (FITC)/10 000 cells; i PMDH: 1+, 6%, ¢
JEER A (2.0140.49)ng (FITC)/10 000 cells, 3 L
% 3.4, FIRE RS RIAE 4 Fhan i s AR S IRE
(DBA. SBA. PNA 1 LCA) A LLIX 433k /)N J&i FH 388
FIRE AR A 41 Bk PMDH Fil PMXM.
24 HREBREERVAERESHERPERASMIRIE
kR A

SEIV I WGA Al B AR R ERET SR X /3 AN 5L
PIRGFES . XFRERER REAT H bR s 4l IE TPXMO1 &
AERFESS G o RO BB SR BRERET RE B MEAE
H ¥R A = RO PR B AR e ([ 2) .

2 FOCHRCH A B A R IR WGA IR G S I B AR /15 TPXMO1 15 B A
T LT KRR AR IS A TPXMO s MEZR T KRR gh A .

Fig.2 Epifluorescence micrographs showing representative labelling of target harmful algae TPXMO1 from algae mixture using

FITC-conjugated lectin probe WGA.

Note: Solid arrows indicate positive cells TPXMO01, and dotted arrows indicate negative cells.
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3 it

3.1 HRRERRFT T SERESERNER

Hori 2§ " BT 5¥ A 4, 40 i ik 42 35 % HLpl L2
ARG W AFAE T SR G . A FITC #rid
(20 BB SE AR Re A X o TE s B AR AL
T R A RE X 4 R R B R R R L
EEE NGB SRR L & S N 7 o
At E ZHREF SBA. WGA. GSL 1. DBA. PHA-E fi
MR HAN A (1 456 e 0 DX 40 TR A AL A 35 4 o
GMDHO1. TPXMO1 %z GSPXMO1 #k. Rhodes %
FH 4l At B 3R X9 T TS EARLRI N 3 L
K F Cachonina hallii, V) 2 K K183 (Karenia
mikimotoi) F1#R FH# (Gymnodinium sp.) « 4 /N 1 H
% (Takyama pulchellum & % G. pulchellum) % .
Costas 2 "t ] 40 MLk 48 HIREHIX 2 T T S A
LB B4 % 21 B 8 (G, catenatum) F1 G. impudicum,
BN P Ll ok 98 R AL lusitanicum; Cho 25 i [X 4y
T ¥ Z& A AL 1 Cochlodinium polykrikoides (CP-1)
H Gymnodinium A3 (GA3-1)"*, Pseudo-nitzschia
multiseries ¥ P. pungense"*™, L\ % Cochlodinium
polykrikoides 1 G. impudicum- G. catenatum" %%,
32 HRERRITEMERPAREBKEE
EMEEERIES

AT R R, — el i e IR RE X
432K AR [R) FAE A1 b 37 B 1) [R) Fob S g Ll ACBE AN
A 40 B ¥k, i 4 ATMIO1 % ATMJO02, ATDHOI .
ATDHO02. ATDHO03 %} ATDHO04, ATCI0O1-JN,
ATCIO1 % AR B S BT 7 Ll A 4 ik DA R ks
J& H 5 PMDH % PMXM, 41 i 5t € & th g X 4 1=
BTN R R 20 Bk, 1= AR AR A S P R T
7 (PSP) () ASPGXO01 A1 /= £E 5 7K “F R B 1k D1 25
ft) ASPGX02 ( 3K 4 RIl, #4 A A9 ) - Rhodes™ 3§
i, SR BN [F) M A Y [ s A B ik L Al A e AR
EMEETHNAE . WIHRIESEH, A A B I
1) A.ostenfeldii 2l ¥R 5 41 M B 58 IR 45 & R
NEAHEZER, REENmEEREAR; 7R
PR 7 1, P RE RIS JE FREE (P lima) 3 )2k A 78
BEF OB U 22 B = 08 (Rangaunu) , 5 41 i ¢
ERFHING G MIFEARR 2 7. bk
A Aguilera 2 B R BUAR R A, AL ATH 40 B
GREFIRET 5 2 MR 7 10K (BN D Ll oK
A. excavata) ,3 £k A. affine F110 G K ILIX L fE

Xof I G Y 7 1L R EE A AR ST R Ay, RV IX 4y
IR S 2 5. TR AN A IR BE 51X 4
[Fi) o S 1) AR [R) B A, B = 2 /KT AR TR P 4 i
PR, AP ARSI AN BT -
3.3 HMEREEXNARFEEHITROMEINN
MRS

0 i 5 3 R RIS R 2 AR BAE L RE A
S 1 b 5 2 o T P B I e R L R A L
B N- STk -D- “PFLRERIZ . N- ST 2 5L 4 08
RS RRGES (£, g1 A
S JAE b 40 i 3% T RIS A 7 43 BT DA 2 45 2K 1
A 2 — 7 o ek B A R B A T
5 S PR L 4 B 0, DR b 9 S b A B AR 3R
WLHEVE APPSR B REE P27 B S e S0
() 48 SR 3R B, 7 S () D0 1 A 3R TR s A7 A
B PR R K IR R DT AR
VES AN SR T RS A AR R, B IR
S5 He D RIRRAE B 22 5, AT BT AT 6 RLIX 4y
F%H . ARG REYW, BEMU F=HEER.
Hby 2 Y AN [ SRR T A R P ERAS [R] A 35 4
FR A P 2R T T R BB AT AE A AN R B0 2 e s TR
1M A A R P 40 B % £ SRR AT A e A X 1 bk
1K 6 S5 ) BEAR AT X 43

HRERY, MRERE RS SR 2 BRE A S
fr— R AR v . AT MR T T 2 R,
KV DR B T8 8 R A A R PPl AR TR Fh i e 1
A ) L S B e A R PR A, S L
BRI A B (8] 95 A2 17 2 7 RAUE R 22 5. R b
5 DRI SR A8 5 ) 1 45 ) 40 B 7 T T A ) 35 TR 4% |
0 i R TR IR A R IR ], SN RS RS R
Jimia kAR W HAk, T S T,
FARIG IR I e A RE MR, TR
FRAF S PP = AEAR S, AT 5 R A A [ Bk
Al ERR 2 2 R R R R 2= S O, T
W E RSN ER. E2HRTHARE
T A7 N () EORE 25 1 M A ) 2 L s sz 1%, e g
i 3R TS AIE A 7T LA AS 7] £ 40 e v 4 3R PR ok b
ATFRIC RIS . ASEE 25 B OR, 76 5B FIX 4 &
Gt R Az 1 B A SR A Y b % [R) b ] A [R) 40
P 2 [ ) 22 55 5 T, 400 P 4 FR AR AT O 2 Al i
HRMTE, MREGERFENISARES LY
FOUR T, A AR X 4 R EOI AN TR AR & 0 A0 B A7
76— N3, T DNA FUTARRRER 5 41 J 48 =R
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5%

BHAH B AR RN B SRR T B 7R JLANR
BF A LA T T, Cho %5 ™5 e Fi) 40 Mgt 4 S 1R B0
i [E g i A E 2 Cochlodinium polykrikoides 3t
AT 2 BRI, 7E TR A FE S R SR A P 4l i
EHEEFEIRET (WGA 1 ECA) 1%t H ¥r4 f i 45
RHAH R AR LS, BT TER fT K 2] 5 cells/mL.
34 HREEEZERTRUFANARIR. EX
KR H

B — S w i R A R, B 2 YA =
Tl N R e AL RAT IR R AR A . JE T I AN R A,
NAVFF R T V0 2208 A M52 AR F ok X 4 T2 B AH
L) 7R AR P R 8 ) A 25 R0 0 B 1Y 2R S,
DA X 43— 6 iRl S v AN R o 4B Bk Y. 7R IX
LET M 77 i, DNA 48§, SEM Al HPLC 55 R
BORE R H B BRI P, T M AR B AR AT R
SRR I o R PR TR A Tk P R T B
b, 525 B B K FITC A7ic DNA 540 it &
FIRE YR B AR TR P X R T
ERAKTE, BRFEM . %6 it al bl
AT MR B b 1 2 s 5, (B 7E 12 U 1) 18
Bb B, FCM R — R O R I B g
R oAU PAES W TR R A 1] T8 TaY =R V) oY = = B
X HEEAT E B, L BB AN e R
B () B R RE RE A, PR AR A IR A A B E
DNA. & HEAH X E &5 E. FCM 45 & 41 i %
8 FIRETE A 5 2R W) A= R W0 R0 X 43 7 T8I 1 1
WS R WARE . _F R i 8o AR EH 5T 1 Q1) 8T
PERTTE . H R4 ML 5 AE FEARET R I N A Y 32 2 i)
B TRy T R —, BT B, HERE
P EARR. AMIREGEL M EGEER
BREF (14 Fh ), 56 9O BB 7t 5 Lk,
FCM 3 kil 77 v, RECE MM E & T BAHYE G
BRI FIX 4 T >k A v E 1 B S A
B AT B 1O BE R Y5 AH [R) BRAH T | 7] J&8 85 R R AN [F]
MBI F AR E R 2R AR AR B8, 45 R R
TR ECERET B A B B R S I RS W R e AT
T A 45 R — B 2 AR R A T LS A8 A
YR e TR

i ANKFLRFEAFHAEFCEREIHUEREE
B R B AT R BUEYE T LR T AR R S A
BNRFRFEAZHET CHRT ARABRTLLTTRE
0 R, O
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Quantitative detection of harmful algea species using lectin probes

HUANG Hui', WU Mo-ge’, LEI Hong-ling’, LAI Hong-yan’*, HOU Jian-jun’*

(1.Department of Fisheries, Southwest University, Rongchang 402460, China; 2. Department of Biology, Puyang Vocation-
Technical College, Puyang 457000, China: 3. Key Laboratory of Biologic Resources Protection and Ultilization of Hubei Province
Hubei Institute for Nationalities, Enshi 445000, China; 4. College of Fisheries, Huazhong Agricultural University, Wuhan 430070,
China)

Abstract: Lectins are carbohydrate-binding proteins of nonimmune origin that agglutinate cells or precipitate
glycoconjugates, and they have been found in a wide range of organisms from bacteria to higher vertebrates.
They are non-enzymatic secretory proteins or glycoproteins that play important physiological roles as recognition
molecules within cell, between cells, or between organisms. Because of the ability of lectins to discriminate
specific carbohydrate structures and the molecules’ biological activities, lectins are useful as probes for
carbohydrate structures studies in many areas of biological research. Many researches have been done using
lectins to detect and differentiate harmful algae. However, there has been limited work on quantification of bound
lectins, and the lectin probes used are not specific enough to detect HAB species whose taxonomies are still
unclear. There has been little work on utilization of FITC-conjugated lectins for identifying and differentiating
harmful microalgae collected from coastal waters in China. In the present study, 14 lectin probes were used to
assess their specificity (both quality and quantity) on Chinese harmful algae using different detection methods,
such as flow cytometry (FCM), epifluorescence microscopy (EFM) and spectrofluorometer (SFM). The
purpose of the study was to identify lectins that can distinguish morphologically similar, toxic and nontoxic
algae in coastal waters in China. Results showed that each of the tested Gymnodinium species bound to most
of the tested lectin probes, except GMDHOI strain to probe PHA-E, SBA, WGA and GSL I, TPXMO1 strain
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to probe PHA-E and GSL I, CCMP1740 strain to probe PHA-E. GIXMO1 could be be differentiated by DBA
probe from other Gymnodinium species, and SBA, WGA could discriminate morphologically similar GMDHO1
and TPXMO1 from each other. The efficiency of GSL I and PHA-E probe was not strong enough to distinguish
different Gymnodinium species. Although GMDHO1 and TPXMO01 were similar in morphology and both could
be stained faintly by PNA, the differences in the quantitative fluorescence values were statistically significant
(P<0.05). PHA-E could differentiate ATDHO04 (4lexandrium tamarense) from other strains of the species, and
SJA could distinguish ATMJ02 (4.tamarense) from other strains of the species (including ATMJO01). Similarly
PNA could identify A.tamarense (ATDHO1,02,03) and UEA I could recognize A.tamarense (ATCI0O1-JN,
ATCIO1) from other strains of the same species. RCA120 could differentiate Alexandrium sp (ASPGX01) from
ASPGXO02, which was shown to produce different levels of paralytic shellfish poison (PSP). PMDH could be
stained by DBA, SBA, PNA and LCA, but PMXMO1 could not be stained. PMXMO01 and PMDHO1 (different
strains of P. minimum) could be differentiated by SBA, LCA, DBA and PNA. All the tested Prorocentrum species
bound PSA, PHA-L and S-WGA firmly, and bound PHA-E, SJA, RC120 and UEA I infirmly. PDDHO! bound
ConA strongly but bound PMDHO1, PMXMO01 weakly. None of the tested Prorocentrum species bound GSL I and
WGA. Though PDDHO1 and PMXMO1 showed some affinities to the PNA probe, the quantitative fluorescence
values were different. Lectin probes could also bind these target cells in mixed algal samples. The positive cells
were clearer than negative ones identified by FCM and EFM, GSPXMO01 and TPXMO1 labelled with WGA lectin
probe could be distinguished from cells of G. mikimotoi, Prorocentrum donghaiense and P. minimum (PMDHO1,
PMXMO1) in mixt algal samples. FCM, EFM and SFM analysis could clearly distinguish lectin probe-bound
cells from the negative cells in the culture. All results suggested that these probes and protocols might be useful
tools to monitor in situ distribution of bloom-forming taxa, such as Gymnodinium, Prorocentrum, Alexandrium
and A. tamarense in natural water. [ Journal of Fishery Sciences of China, 2008, 15(2) : 279-292]
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