View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

H L3 g R ] A A 2 0 i R 11 LT T

R 10384 5RE R
¥ 5. 200334014 UDC

B 1T X %
ot ¥ M ow X

H[E i 1A SRS MR SR |
EAREMR

Sudieson cell surface proteome of key harmful algal bloom

speciesisolated from the coast of China Sea

B

FFHIPRE: ERXEHK
+ W £ A R OB A F
WXRXHAH: 2006 58 A

LAFFETE]: 2006 48 A
FrFAH: 2006 &£ A

EMEBREN:
wooH A

20065 8 H


https://core.ac.uk/display/41430205?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

H L3 g R ] A A 2 0 i R 11 LT T

B IR SR 8 1 = B

B EAT AL S, FEA NAE IR PR ML 52 T
Ko RNAER LG S5 K HADAN NBREEAR TSR, KI1E
SCHE LA 7 AR ] o A NARGER 5 R EHL b 1P i S0 A2 R A
AMMTIAE

YN (B4):
¥ A H



H L3 g R ] A A 2 0 i R 11 LT T

B TR AL AR BUE F 7=

RNGEA TR T R AR A A0 SO RUE . JE 11K
2FAT R B I 1) L 2K A8 0 1D B i WU I8 A8 10 SC I AR5 i A
TR, ARCKE AL SO TR A B 2> 5 2 SRV SN
R AT B, A AU I8 SO N B N HUE A TR R
A RCKE A1 ST AR R LT G HH Lo DR T 2 B8 SRR 25
FIA R E o

REERT SR T

1. % (V), fF 2 FR%EIEH AR,

2. ArE C )

CIEAE L FAHRAR 5 4T “ v )

(R H 391 F H H

IR H 34 F H H



1 =

7R 6 5 FF 3 (Procentrum  donghaiense Lu) FlEEIR WV )75 11K 7 (Alexandrium
catenella) & H BT i Y A SR A AR A, ORI 7R, SR
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Abstract

Prorocentrum donghaiense Lu and Alexandrium catenella are two key harmful

algal bloom (HAB) species widely spread along the China Sea coastal waters. This

two HAB species have formed extensive blomms in the coast of the China Sea in the

past few years, and become of economic and public concern due to its impact on the

marine ecosystem, aquaculture and public health. This study investigated the cell

surface proteome of this two HAB species using immunofluorescence, morden

proteomic, immunoproteomic approaches together with mass spectrometry, raised the

high specific antisera to cell surface proteins, isolated and identified cell surface

proteins, and characterized these proteins using MALDI-TOF-TOF mass spectrometry.

This study also investigated the effects of nitrogen nutrient on cell surface proteome.

The main results were as followings:

1.

Raised the high specific anterisa against the cell surface proteins using 0.5% PFA
fixed whole cell (WC) as an antigen, the titers of the antisera were 1:2000 for A.
catenella and 1:5000 for P. donghaiense respectively; developed and optimized
the detection method based on immunofluorscence, the results indicated that the
antiserum against P. donghaiense exhibited high species specificity and did not
reacted with species or strains within the same genus or other phytoplankton
species, while the antiserum against A. catenella exhibited corss reactions with
other Alexandrium species or strains;

Isolated and identified cell surface proteins of P. donghaiense and A. catenella
using immunoflurescence and immunoproteomic approach, and characterized cell
surface proteins of A. catenella using mass spectrometry. The results from
immunofluorescence indicated that the anterisa raised against the whole cell
exhibited high specificity which only reacted with cell surface proteins and did not
reacted with cytoplasmic membrane proteins and cytosolic proteins; 58 and 123
cell surface proteins were identified in P. donghaiense and A. catenella
respectively using 2-D and western-blot methods, which contributed 19.1% and

67.6% of total thecal proteins. Using peptide mass fingerprinting and
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sequence-database analysis, totally, 45 proteins of A. catenella were characterized,
among of them, 12 proteins were nutrient absorbing and transporting/binding
proteins, 10 proteins were flagellar related proteins, 4 proteins were cell wall
protecting proteins, 3 proteins were signaling proteins, 2 proteins were stress
proteins and other 14 functional proteins;

3. Comparative studied the differential expresstion of cell surface proteome of A.
catenella grown in various nitrogen nutrient conditions using 2-D method. The
results showed that two new proteins (ACUR1 and ACUR2) appeared in the
protein profiles of A. catenella grown in urea as nitrogen source, and a group of
proteins (ACNHg1) and one protein (ACNH1) appeared in the protein profiles of
A. catenella grown in ammonium as nitrogen source compared to nitrate as
nitrogen source. Under nitrogen limitation, the amount and protein spots
decreased apparently but a few new proteins (ACLN1. ACLN2. ACLN3.
ACLN4. ACLNS and ACLNG6) appeared. These proteins reflected the response of
cell surface to nutrient variation and these new proteins might be used as
indicatotrs of cells to nutrient variation-nutient indicator proteins;

4. Investigated the expression of ammonium transportor of A. catenella grown in
different nitrogen nutrients using ammonium transportor antibody and
immunofluorescence. The results indicated that the expression of ammonium
transportor were higher under nitrogen limitation while the expression of
ammonium transportor was not apparent under other nitrogen nutrient conditions.
Ammonium transportor could be used as nitrogen-limition indicator of A.
catenella.

Key words: Harmful algae, cell surface proteome, proteomic,

immunofluor escence, mass spectrometry
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B—E & W

JRRNZ 8 TR AR (B D 1R B A it 7K A TR B
% (GFREE, 2003) o BEAR—FOEEK BARRS, LAk, mTA
FNACHERR R, Wi & B IR IR, FRu 0 R A SR . B A AT
AT H (B FRmEERhaE SURMB N, 5 7R o — A BRPE I ER A R
). SRR E A SRS R AR T I A IR T R R
IKFE SRR A =M A R A AR, o NI Al R 2 A= i B A B 17 7™ T J
(JA4 T4, 2001; Landsberg et al, 2002)

TES VR AR 2 R0, FE2 H 0 Rl e - 28 i, fee
JEAR R AT 93-127 A, T Holg TR 2 AL (45-57 B gedmag s, XL
BRI BT SR EL A SOUAE ], Dy PR 5 AR B 241 18 F 5ok i
T MR GEWEE, 2003) o L RIEAZ AL, Bl & F R
FFRE T R AR, S AR ) AR A5 2 R 2 LRIARAT T — e FEEE A
W, TS AR A AR AR AR SR T TR A T A R . H
T F SR R A A sy CIIAZ A ARSI ME GBI « BERIEENAL (4
g NZEIR 50 %) FATER P EERE N PE B, LA RIS 7 I AN AR T B R A
H AT BATT FR I T AR 3 AT B, ) 1 — BE LA IR AF A TG S A E AN 2 AR
THRE, IXAE @ FREE EARBEAS T 3RAT IR A AR R A LB T (R4S, 2000
JHAYTAE, 20015 AT EHAE, 2002) .

R L 2T, AATTEE 22 MO TR AR 5 IR 5% B8 R A ELAE
B 22 ]y INRERN A0 1) S22 b 2 R0 PR B mT RS B (AR 5G4, 1983)
R NG5 17K b B ERA AR A AR R P SN L A o PP 56 200 M s S8 4 e 55 40 9
PRIE I 25 1 — 1 BB, B AN OO A0 B B O E T, AR R A PR AT 25 P AR
T AN (0 HE S, AFE T FRATIT P A R I TR AR AT . PR R,
PSSR 2 it 2 T A AE — S8 A S B AE PRIDRE I 2R 1, 40578 77 h WSO DG IR B AN 5
g A (R D 59 $E A% (Kustu, 20065 Wilhelm, 2006) ,
DRI 5 e P S 4 P 3 i 2 11 BRI R B, KA B T JRAT IR R R, ]
e 57 7] A ) T A i ) R ) o AR BB EER I B R S
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11 FREHEMARREEATRER

FE E AR B TRl A, AATT— B A B — Ao dr I 2, X 2
H EEGRARY T o (HEEE DI AR ARE KIS EAM SR I L, — L

HAT R PRI RE K A 1 OB I A — L) S SR AN I e b A B, A i e
LR RN T2 2] T AT AL

111 FEAMT (B 5

TEIFAET, FSE — RN A, e T UL AR 2 ), AR
R4, BEORER T ISR B — S, R & B AR ) SR . SR
W, KEHPEMBREAR (BB, A —SMREEE, Jore. HEm g i
BE AN R AT TR 2 T o SR 40 R 105 A — 2 E S A AR 53 WA T
(RIAR 2 B SR TR, A0 M BEAT B0, BEREE AT (GrREEAE, 2003). i
7o R AN M T S AR A (R S5 ), e R A N AR R AR
(Morrill,1984). HVE:40 g 5 BE (A2 N 73 7)) £ AMEER. Coutermost membrane)

HMEE Couter plate membrane), 5eHEZT4E (thecal vesicle). 7eHE (thecal plate).
Ji 573 1) (pellicular layer) F1Ji i (cytoplasmic membrane) (Morrill et al., 1984 ).

HE AR b WS AT HI AT e R . ZHEME I GYIEEEE, 2003), 4 fusekt
PR SRR PR 1 B A VS D 20 i R T EE T

Amphiesma (A)

Thecal plate

Pellicular layer
Outer plate membrane

Outermost membrane

Cytoplasm

Thecal vesicle

Cytoplasmic membrane

1.1 SRRl (I 40 se B 2 1 i
Fig 1.1 Schematic diagram of the amphiesma of a typical thecate dinoflagellate based

on Morrill and Loeblich
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L12 R EARRTTE

£ =, B THEARFR LRI, hEY g (4
FRBE RN BB A VR SRR T BOR SRR, — SIS0 A i 2 T 2 11 1) U7 iR AN
Mot R R ar ok, I Tl R I AT EERESOER

(1) 40 B 1B U5 7% 1% 75708 5 /2 HH Robertson %5 A (1997)
FENT, EE TR AN MR R A AR . LR AR 40 R T AR v e
S, R DR 2RI I e EALES (CaCly) $H A it % 1 59 45 &
B, BEMH 1,2 3R C Y2 (CDTA) g st 5 iAgh 4 (h4n
P TRIAR 1, PR3 ok 6 B B (DT YA 15 85 14 1) fr) — i B LA A &4 Bl (NaCD
SRALH R B T 454 I 1, Sn M R SR O R e R e R R 2
SR, DU TR 40 M RE 2 1 o 3l I X LRI 2R AR B, 7T By i AR A
24 B B T B ECAH B B B P I AR AN R ) 40 M 458 (Robertson, 1997). 1XFf 7
VOV T SR B e N P B S B 2 T RIS, (R AR AR AT —
e, QIO R LRI L I T e e LU A BB 5 A 1 P9 o
Vo

(2) FOFRICHEAR AR TR R ZOCEA 2 RGBT, Wt FITC Fxid
AL N, BRI ANEAER], G ELF J7ik, 7E9O6 RS N
9GR8 SDS-PAGE )50 L 7 &t (Huang et al, 2005).  H Fi X ff
T35 CUH TG A B ARSI o 127 VR R e a5 L REB (A e 1T 9 i
BN EE OTTIASIN, AN fE S B4 i 2 T A 1 B0 IE A o I D e A TR A

(3) IR S e D NHIA o T HE I FH 7% ) A 40 40 0 R T A7 1 2R 1
Drlst, &0 BRI o R BUR-BURSS & RN, 7EUAR EARIE FITC 457¢
JC) TN THIALEAS RETE 0 A B B9 o AR O V2 N T F AR AR
VIR (Cordova et al, 2002; Lopez-Rodas, 1999; Anderson et al, 1990; Anderson
etal, 1995; Mendoza et al, 1995), {HIZFIA A H 5 S W4 A 2 1h 5 10 2 ok
B, SRR AR T B TR N B, FF 5 ARV, W Western-blot
(V175 V2 4 4 e P T 40 i 2 T 2 1 PR

(4) TR R Z7n i 7 . 3% 4E Bertomen %5 (2003) $R3E 1) Fh 7%,
AATTNE P JECRE 1) 2T bRic R T 1, TESK T —Fh 4> F RNl 43KDa, Pl
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4 8.5 ZEA AR E . B T AReF LA, el M febric gl
MR LA o [RIIN Bertomen S5ABRAIE T T2 A R LI B8 19 4 41 3¢
TIHE o B R T30 S 3[R 22 A, BRI 7 A9 FH T 52 31— i B, A
A BATIE I A B I R T AN T B

(5) HAFAFAR KT FRE AN —TTHEAR . FIHIACE AT
IO EANELR, SRR E A 27 1) 7 i 4y B A I A 1, 38 3 ) Ha ik
FH TR B AT 2T H FIEAT 23 25 M58 o H R 53232 T 40 IR 10 2 1
5% (Huang et al, 2002, 2004), T RHAZZEMUBRTI 53257738, R fE e i e
e P — e A A M T B I TS B e HRT— A B 0O BT e %
St VK% (2-DE DIGE) TR T4l & m A e 2 s B R 986 h%
W, A MR T e AT AR IS, 5 S AR bR il A i, LA L
ZESE, BAAIMARIEL (1. 05 L RIEE, IR A 4 AR TR VA — A
CIWARPR

(5) ffeth A AR . ZINE B e bl AR b, WaiEE
I UK B AR Western-blot 7735, ) 41 i 211t FI3E4T %8 5€ « Kornilovs 4% (2002)
I % R W5 T Helicobacter pullorum. Helicobacter bilis A1 Helicobacter
hepaticus (K10 i 0T 1, JFJ0 AT T 1% = Pk ) 1) 240 it 2 1 22 57 A

RV B3R T Y T 40 M 2 1R AR 1 IORIF ST, R vk A A R o M 45 (10
JRBRPE, BT A R, TR,

1.1.3 FEEARRmEQARERE

F % 75 AE 0 40 P T B P PRI AR B2, A BRI 5 2 A rh e At
— LR RITRIE YY), BAE LT LA (LD B ol R 1k 3 11 a4 g ) A
Gl: (2) AR5 TR SO R M S s B s (3) A — L H A
TAMIIReRA, AfESESEA.

FXT R, HETREUR 2 IR 2 A AR VI N MBE o 7 JiR00 A= ) 20 2 T AT 7K A
AR R I AN, X LS o i K AR b L 4y TR 5 W) (43T #>1500Da) J&
KAFTE AN, AFAFIXLE 5 531 SR W) 53k 1S o % 3k 4 6 v s R SR S 17
INFTFHIT CKRZ)2H 600Da BLHE /M) (Arnosti et al, 20005 Konopka et al, 2002) .
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