55 32 45 6 1)
2008 4F 11 /1

Ko % IR

JOURNAL OF FISHERIES OF CHINA

Vol. 32, No. 6
Nov. , 2008

MEHRES 1000 - 0615(2008)06 — 0939 — 06

FOABSRAXMEORBERZIENNTHR

£ E'

F #,

W, F OB

(L. MRk S drEbe . LilE 2013065

2. DK PR IS BE SR K BT I » Al S ol S R T ] PRSI A LR 75 8

266071)

RE: WREXNAZSFHELARBEME N SR EWK, TRLEHIS AR RE
MR & Western-blot KA HBUBEE I RGLTNAZHFHEREMERARLHE

KAMMEAMBERZRATTNFFR.

BRXRNARBERHNTERTAZEHE

AGELAERNEREIFERAZR BV ABHERE I RE AZRAAERZ RE
MEMEEF AN EASRK, FAREREZOFASHERBERT2hE . REWHTH
UBFEHERNEL REMELETHT 83.600; 8 LR A At It 3 #h o £ W oy 5 it
BHAEZ . Western-blot ERHBABFREEZ A F 2 FEH 38.5 ka 7 28.6 ku 8§ H A
Ea- 5B RO ERIR  AZHHEAFL2FEN27.3ku M 22.3ku HANE BT 5
NEBRAEANRREES. BRRECET LR ANEAH/IREA,

R@R: FamE; FMEa; FREE; AEH

RESES: Q513 MHKFRIRES: A
FHBRHR A A= 7 O R R R M R S5 1 R 2 A
AR A S 2 i A 1 ML 2 e 4 A A T Y
KEOLTR AR A IR A — D E AR
B A AL B AR A 19 B PRI HAR LR T
137 5, - BHBORS PR RE J1 0 2544 PR A7 B B R 2R3
7 F) 2 HE AT T B | (RIS 4 AL A ARG B A
BAERIBLH EAT— e BB e T SCRIR I A (E .

P LR BRIV e 2 T T F K 7= FR B L
JHEET 2 10 5 U FE R s AR L
WO AGE I RE R BRI S S T A
FERAWITE . (EAEK 7 SO 25 A R 0 2 BT 52
AL TR BB, EARRS R BFLRRE P15 MT
At LA A AR R R B A R B I3
EALICE S ELA BB HIAE . Andlid 5575
5 2 P TS L 1 e 3 A L e 0 e g 2o
WA BRI RE 1« B LT RERS 7 S AR AT B9 73

Wi EHA. 2007-07-03

AHIFFEAAR FH A5/ 6 RIS 3 A4 28 20 1 B 55 U ¢
i A N R EE B R A R D 3 B LR B
SRR R SRR R A TR S

1 MRS TrE

L1 ##

BB IR A FheI ) (Rhodotorula
glutinis ACCC 2125) . {i 22 W& £} (Candida sp.
ACCC 2121) . g [ v [ B2 Bt il A= Py IF 5 o i e
R B0, B ZE BE FLAF B ( Lactobacillus
rhamnosus) i 5L ZEFF T (Bacillus subtilis) A<
LI PRAE . BERE RAEMEFLAT A A AT 50
IR 2 FRI5U0G \ MRS, LB B 338, 30 °CL 3% K
ST E N

I &K A LB AR T A A Y
(HRP, Sigma 23 #]) » #1382 s 5% A (b 5

BB : M A KR F 54 (30700617) « BHEL 36 B BF B T #2522 35 0F 78 % 51 (2004DIBAJ165 ) = 2% 4 4 A ll A7 lle B9 & 330

(nvhyzx07 — 046)
fE&E® . &
WRIER: &

WEC1979 -0, B, MR PR SE A MR AR 9E . Tel: 13780624762, E-mail; lizh45@163. com
filt, Tel; 0532 — 85830183, E-mail. Lijian@ysfri. ac. cn



940 b S

4 324

AN—ILERA T JDAB ¥4 i Ak (R &5
BHEABRA 7D . SPA 55 £ ({52 B kA
HRARAFD .

FIAE KT 400~500 g BY{EE A 2E
i 50 2 . 1) F Hh K = BRI S e B0 K = 5T
I PR B0 i M . /KR (20 £ 2) °C L %3 FLID 33
FATRITF AT,
1.2 KRESBERNOHE

A TRPAME A Iy ik . REE YAt U » T
A PER K vhik 3 WL B EE 3R L, 55 i
BE Bl R B e 5 T U 26 W, A 0. 01 mol
L' PBS(pH 7. 4) iR 41, B 2 K4 C.
12 000 X g), F ¥ 15 min, B - 7% W 4K % H
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Tab. 1  Adhesion of R. glutinis. C. sp. , L. rhamnosus. B, subtilis to skim milk and turbot mucus X+SD%.n=3
P KR A FEATHE [ T A2 6l B
pre-treated mucus of Turbot
skim milk mucus of Turbot
by surface protein
FHLLBEE (R, glutinis) 3.3+£0.3 22,8+2 5 3.7£0.6
R FERE(C. sp.) 2.810.1 81411 7.8+£0.9
L Z2EREELFF R (L, rhamnosus) 5.2+0.5 18, 7+1,.7* 17.8+2,1
R FE T (B, subtilis) 1.1+0.1 6.9+1.3" 5.3+£0.8
s a,b FoRFE—RN AR 227 B 3F (P<0.05)
Notes: Significance level was P<Z0. 05 between values scripted with different letters
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EN3
Fig. 1 Surface proteins of R. glutinis participated
in adhesion to mucus of turbot

1. Maker: 2 surface proteins of R. glutinis: 3. specilic
proteins of K. glutinis participated in adhesion
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FH HRP Fric i BB 3R 1 3 H 5 56 2 PVDF

Fig. 2 proteins in the mucus participated in adhesion

1. Maker; 2. mucus protein; 3. Specific protein participated in
adhesion
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Fig. 3 Proteins in the mucus participated in adhesion

1. mucus protein; 2. specific proteins in the mucus participated
in adhesion
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Preliminary research on the adhesion protein of Rhodotorula glutinis
and the mucus receptor

LI Zheng'*, LI Jian*. LIU Qi*. WANG Qun®
(1. College of Fisheries and Life Science . Shanghai Ocean University . Shanghai 201306, China;
2. Key Laboratory of Sustainable Utilization of Marine Fishery Resources of the Ministry of Agriculture
Yellow Sea Fisheries Research Institute . Chinese Academy of Fishery Science . Qingdao 266071, China)

Abstract: In order to select probiotic strains with high adhesion capability to turbot intestinal mucus
and understand the adhesion mechanism of Rhodotorula glutinis . the ability of Rhodotorula glutinis .
Lactobacillus rhamnosus . Candida sp. and Bacillus subtilis adhering to the intestinal mucus of turbot
(Scophthatmus maximus) was investigated in vitro, adhesion protein of Rhodotorula glutinis and
mucus receptor were also identified. The results indicate all of the four probiotic strains can adhere to
turbot intestinal mucus and significantly better than the BSA treatment. Adhesion percent of R.
glutinis to intestinal mucus is the highest among the four probiotic strains. C. ethanolica and B.
subtilis adhere to intestinal mucus but weakly, Forthermore, adhesion of R. glutinis to intestinal
mucus was quantitatively inhibited by graded concentration of surface protein extracted from R.
glutinis. However, the surface protein has no effect on the attachment of C. ethanolica and other two
strains to the intestinal mucus. The adhesion protein extracted from the R. glutinis cell surface and
intestinal mucus isolated from turbot intestine was visualized by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis, native polyacrylamide gel electrophoresis and was identified by
Western — blotting with horseradish peroxidase-labeled mucus or surface proteins. The results show
that 38.5 ku and 28. 6 ku protein of cell surface extraction involved in adherence of R. glutinis to
mucus. Two kinds of protein in mucus can be recognized by the surface proteins of R. glutinis. the
relative molecular weight is 27. 3 ku and 22. 3 ku. respectively. The above four kinds of proteins were
identified as glycoproteins by PAS methods.

Key words: Rhodotorula glutinis; adhesion protein; mucus receptor; Scophthatmus maximus



