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1 MESFE
1.1 SCIg#t R

VP NY-172k i K5 7 7K Az 3 98 95 151 Bl 42
il H 0 DA BB R ML 4N X B (Litopenaeus vannamei)
N ES . B FORAE; HelaZi bk . KIGFF A
DHSatf N A S5 2 £ F ; Peasy-Blunt E1/ E2
Expression vector, R #T 5 BL21(DE3) & ¥k B
It eXeEVMHARAERLAE; R, HERE
FZHTH . LBRFRIE . TCBSKEFRILHE W F/E T
Y TR By A BRZA A ;s DMEMEBS SR
M4V . FHER-EE R, HEEEWA
Thermo Fisher Scientific; £ B4 &R IR2E HP .
S UL 9¢ )t & (fluorescein isothiocyanate,
FITC)MIBAR i3 5 1L ¥ B (Horseradish Peroxidase,
HRP)#miC W E90 R Zhi il T R = JiE v oK
AHIRAA

1.2 {RSNFAMTSELE

SR Jr kS % LivE R RGE s SR
VP NY-1728k 42 Ff T 7% 3%(v/Av)NaClf LB 1A 4%
FREEh, WG HIRA NG, BOWERK, HIX
B I PBSZE Ml B L UE A 31K, I DMEMA: % 1
He JE 2 1x10°CFU/mL; %f24FL 4 B 82 i Hela
AT IR 4 MA . BWIZH, AZH 4% M 4H
M 4HEE A1 10084 FLBIFENY 17243 51 B 21 &
0. 200. 500 ug/mLITZ JDMEMH, 30 °CilF &
30 min, AL H I A 500 WL Ak B %) 40 B
W B, syl B3 E L, 30°CHFE 1 h; B4
TE24FL 40 M A 43 A 100 pg i) 4% 55 41 26 11 fl
A= 1ML 1 8 (BSA) AR N 1 fL(DMEM) R %5
XFRE, Aol E AR AL, & T30 CCRAR
30 min/5 IANY-172# HF5 B, 30 °CIFE 1 h;
W2 BVEW . PBSTE3W, HEFLMAS00 pL3f#
W, 37 °CHLf#10 min, B IR AT 16 B 6 B
T IUE Y 1R AT BOR A 3 ol , i R BE R IF
BT T A A A 0 A0 B 2R R R (4N 2 O
R =T V& 7 25 B0« R A% B0 m A i i FL R
Bx100%), FFi B R J7 22 53 HT 5 (one-way
ANOVAEAT G 73 HT .

1.3 FEEEERMIE

Z: I8 UL IE (I PMSFEE L BUVP NY-172(1)
SN A, RAEMZEN L. 5
VPS it 1a EF R & & E A IR T &AM
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WEYE . PBSZE MRCT-H I R R AUZ AL, IR
il & U INY- 1725 B B SE FAE s DASAE A A
M PBSZE ik vk R A E A )G, AP
(NaClV & 470.5 mol/L i) B 2 45 2% h i ) Ve Jit ATl
£ HMEH, - HSDS-PAGEM T ) vk % & H
M EE Mo TS % IR 55 th il h R B A B
BHE AT BRA Al 3L

14 EFE=E, EEFESS®

MR 0T 135 %8 3 25 5, ANCBIF 3R HLVPHY
IMPDH . OABC. OppA. EF-Tu. IMPDH. TolC
LR IR ], 2 SignalP 4.1 & THMHH7E
2 I sy T 0 5 D) 18 £ 5 RN 5 BB IX 5, Al
N 1 15 5 R ol 8 i IX B 28 ik %S 7, Wbk R
WP (R 1) AW b 1 H e di 4 08 19 VPEG B
K+ —VpadF1E h J5 22 2 B I+ % 5 B A FH 1
XJHE

PAVP NY-1728k JE R 41 ik, F HHPCRY”
R H] ERT 953 5034 11 IMPDH . OABC .
OppA. EF-Tu. TolC . VpadF%53%E K 1) gt 7
H, Kealifb )5 i B 09 B 5 Peasy-Blunt E1/E23
IR AT R I iE #2159 2| pEASyE2-IMPDH
pEASyE1-OABC. pEASyE2-OppA. pEASyEI1-EF-
Tu. pEASyYE2-TolC. pEASyE2-VpadF% & 4] it
K, ZW B PCRIUEFYIRAEIER S, EFEMT .

DN 365 UE OE B 7 A 2R TR AR A i A
KGHFEBL21(DE3)&Z A4 b, 2 Bkt k4
SV D o0 £ B A R I Rk A AT AR AL
25 SDS-PAGER I 4317 #5 15 41 35 1 1y e AR5 5 5%
PRIG, AT KRBT 5 3858 DL SR A R R E B
afift, X TLUEBRKIEAREIGED#E DK
FHRZ M0 BE G PR 7 ik 2 o I3 A it 20K
alifb )5 M8 22 0 B e O PBSZE il , DA

1.5 Western Blot3& iFE4HEH

W4 pgzlifl iy & 20 4 11 £ 17 SDS-PAGE#E
LK, UK RS R A R A R B R
PVDFE . 45 o5, PVDFAEfl FH TBSTZE nf
WVEV3, W5 min, B S AB AR
5%BNE WA I TBSTZE v i), 4 °CH MK .
15 FHTBSTZE il YER 3K, RFIKS min, JIIA
i B 1) 22 R A A R AR 25 BT (1« 100077 BF), %
WIEE 1 h, —PUFFEM)E, M HTBSTS Ml
PR3, ARG B A M HRP-R 0 B R 9t
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Tab.1 The sequences of PCR primers
ElEvE2y 1 S HI(5~3") 7R BEK B op
primer primer sequence (5'-3") fragment length
OppAF CGCGGATCCGCATCTGTCGTTGCAGA 1560
OppAR CCGCTCGAGCTTTTTAATGTAGAGTTCT
EF-TuF CGCGGATCCATGTCTAAAGAAAAAT 1182
EF-TuR CCGCTCGAGTTCGAAGATCTTAGCA
IMPDHF CGCGGATCCTTGCAAATGCTAAGAATT 1470
IMPDHR CCGCTCGAGGTTACCTAGACGGTAGTTT
TolCF CGCGGATCCGATTCTTTAGCTGAAATCT 1290
TolCR CCGCTCGAGTTTCGCTGGTTTCAA
OABCF CGCGGATCCATGCTAACGAAAAAACT 1701
OABCR CCGCTCGAGCTCAGTGATGTAGAGATC
VpadF GACAGTGGAAGCAGCACTA 2124
VpadR CTTAAGAGGAACGCCAGG

(1:5000% F¢), EWHEHE1 ho ZHFF 5 M
J&, I TBSTZ: bl Ve BESYK, K10 min, T
M5 A i A B 6 TE ) 9 HRP-DABJE 9 i 538 771
20 min, @ E5ERUS , XK B FK ik PVDF
i, bR, B

1.6 [EFEEERNSH

12FL 40 i A o 85 9% % 50 2 () Hela 2l i
PBSZE MR PE3WK 5, A—-20 °CHU¥ 1 74 i X
& 72 10 min; &2 S5 A9 20 B 43 510 5 100 pg ) &
2H A B A LT &R 1 (BSA)— 2 F37 °CA& 4
BEE 1 h, KIMARAMLIERNZ AR, PBSZ
MR BE3U, M4 LA L mLAE 1 @ 200 L4
T e Ja 1) 22 A E FR bR 25 5T, 37 °CHIF 5 30 min;
PBSZZ I V3R, 4 B FUR 9O & (FITC)bw
IR AP R P 100/ B 5 i AL, 37°C
WEEIF B 30 min; PBSZE MORGEGIE VRS f5, ff
70 BB MR A R T2t , R .

2 HEH

2.1 SNRRTE XS VPR TE £ 40 A A HD

20 M G B S g0 25 R KW, VP Heladll il
HA R R (& 1), FiBRES1%, i
200 pg/mLIF R F 5 B VPE B R 2 37%;
JFZ e FE = £500 ug/mLJE , BhiffERE—£TF

60—
- sk
o 404
‘;\\4'; I sk
e T
% = 20 —
0 T T T
1 2 3

B 1 BFZEXTNY-172%"5 M HelaZ B B9 HD I
1. FFZRRE N 0 pg/mL, 2. BF R FE v 200 pg/mL, 3. FFZ KR E N
500 pg/mL, **E£ 7R P<0.01, T [H

Fig. 1 Heparin inhibits the adhesion of
NY-172 to Hela cells
1. 0 pg/mL heparin, 2. 200 pg/mL heparin, 3. 500 pg/mL heparin,

**means P<0.01, the same below

B H28%. X —45 KM, JHRALIEE I VPRSHY
e )22 8 — i, HBEE T RWET &,
) 0 SR 2 4 i, S R S A R A M
AR T R 5 At U ) T VP Hela 2 i A1 5
B R G, PR TR VPE R 40
itz ik 2z —.

22 VPERZEEEMREEBNTHIE

VP SMEE H G, AR R AZ B
W75k, 5SS IFR G MR VP IE R H 1l i
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PRI E R (K2, EWERESTIEN, | ABUCKARE, BHCERMENAib S EAHEN . SDS-
WSFE ¥ A E H, HOppA. OABCHH PAGER; M 4lifb G A E N, KBS HAEN

7] g IS W 35 25 45 76 11 (62). MEWHRA—, REASTED, RUKEHAE
H 2l B (F3-a).

2.3 %iﬁﬁ[‘:’lﬁ’\]%ﬁ[‘é\ EAZHL K Western U3 1] Western BlottlyJy o Ko il 4 7541

Blot 1 HEHSZRAAMIRE LS G R RE, 45

AR AR, IR i SFi e SR R, B4 1 VpadF, IMPDH, OppA. OABC,
VR H AR R BE L B KA Rk 8K TolC. EF-Tuld ] Bl £ B4 &R b 2 B bp il il
o SRR EANREFESRESMG. F HFEWHR—, HhVpadPf #0 B A5&d, nhE

mAU
150

. / /f — UV 1 280 chrom, 1 ;xituo

130 ~ cond chrom, 1; xituo
120 conc B chrom, 1; xituo

110
100
90 /
80
70 /
60
50
40
30
20

0

0 2 4 6 88 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

A280 absorbance

A280 W /mAU

Ve ARFY/mL
eluent volume
(@)
ku M 1 2 3 4
F 3
100 — -
i - E ——
70 —
—
50 — C
| ————
35 — —
. | c————
25 — — e
(b)

2 NY-125MREBRFREFEMENAHER
(NF F A E AT A B, Z0HE AR E AR Vel 06 s (b)BE L AE & SDS-PAGERZ M, 1-453 73 2 WAC 4 1) 110 65 5t I e A o
Fig. 2 Identification of NY-172 outer membrane heparin binding proteins by using heparin affinity chromatography

(a) the peak figure of heparin affinity chromatography purification, the elution peak was indicated by red box; (b) SDS-PAGE of the elution, the sample

lane 1-4 corresponding to four tubes of the elution peak, respectively

http://www.scxuebao.cn
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Tab.2 Identified candidate proteins by mass spectrum and bioinformatics analysis

E=Ep J T % B Ik B 73T E/ku RB T NNSEA
protein name identified peptides number molecular weight whether predicted as cell surface protein
peptide ABC transporter substrate-binding protein(OppA) 8 60.8 =
elongation factor Tu (EF-Tu) 5 43.1 =
inosine-5-monophosphate dehydrogenase (IMPDH) 46 51.9 52
TolC family protein (TolC) 29 48.9 52
oligopeptide ABC transporter(OABC) 8 63.5 7

R, TS LS A 0 RE R
TolC4 5 BSAZ . PBSZE il 4 45 S AHMRL, KU
LR, MOABCLH DGR FEM 55, BiPAE 4
HEHOABC. TolC%E H &A% A £ [l Heladll it 58
F1(EIR)-
2.5 FEHEANFIVPXT HelaZl Bt H4 %4 bt

R T HE— 2R 45 R AE VPR R R &
WEIVER, 76 VPE M Heladll O 55 fin A £ T 415

FI A HelaZfi o MR 3525 4L 40 B O B RRF 3, 0
' 2 AR R B P AN R i A R sz AR il

150 —
100 = - FH B DR 2 7 22 50 B X 4% 4 VPR B 3R &5 SR b 17 40
o e, KIIMPDHAL . BHEXT B8 VpadF4H (1)

VPF R 2 5 P IE T X B 41 BSA4], EF-Tu
50— 41, OppAZL M .3 K TBSA4L; TolC4l .
OABCHI VPZH Il 5K 5 BS AL 1) % B 5 i JC b 25
225 (4, X — 25 5 8] 2 9 5 R IR 50 1 45
35— RA—2, VA E4IMPDH, OppARIEF-Tuk H
T Gk M B A T Hela i M 2 10 A9 VPSS A 07 1,

(b) NN - o —
FHEVPHE EAMM AR EE S TR, X=1E
3 FHEHEBARL R Western Blot# il 5 HAR G2 5T VP L #E .

Fig.3 Purified recombinant proteins (a) and the result

of Western Blot assay (b) 80 1
(a) M. marker, 1. VpadF, 2. OppA, 3. TolC, 4. EF-Tu, 5. OABC, 6. < o 60
IMPDH; (b)M. marker, 1. OppA, 2. TolC, 3. EF-Tu, 4. OABC, 5. ;j_g * *
IMPDH, 6. VpadF =2 40 - . Hox

E 8

T E AR TSR, B0 E B AE R 201 ﬂ
F, IR TR 2RI DI RE S UE (51 3-b). 0

1 2 3 4 5 6 7 8
24 [EERBRRAEDHER
H T U AR, L A R
7GR 6 WL 4li Ak 1Y 2H 75 1 5 HelaZl fitd 19 285 B NY-172 to Hela cells
AEJro 4R ox, IMPDH. EF-TuflOppA4l 1. DMEM, 2. BSA, 3. VpadF, 4. EF-Tu, 5. IMPDH, 6. TolC, 7. OppA,
HelaZJll g 32 1 ¢ Y82 A 8, 5 BHAE X B8 VpadF24H 8. OABC.; *. P<0.05

4 BEHFEAHIIGINY-1725HelaZBRE MV R

Fig. 4 Recombinant proteins inhibit the adhesion of
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3 iR

9 I TR AT 55 1 B A i A5 22 i A L 7 2% T 45
AT RERY, Mk ERZE . Bk, Hrh, {7
T 4f M A0 5L BT b ) B R BT T AR B R
SRVE K G50 Z2 FEE SRR L, RV 220 R TR TR A
B 1 2 200 10 ) T SR T A2 AR AR, IR
K BLANIEE 2R AT 2 58 G MR I VP XS 18 32 A
MY RGBS, 2 2R & VPR T 1Y = 2 40 i 35
a7 N e s Nl VSR 1 RO N el v | N R 5
AN, R SR AT HEDN VPR SRR A ] RE R AN
HFEE M EZEA . E— P R EEM
JEHTER T B L VPAMEE H .

X0 A i 16 B A IX e B AT S e R, R
BLIMPDH, EF-Tu, OppAZ%E H 0] 454 | HelaZfl
ffl 2278 5 [5) A 5 2H IMPDHAE # i 2 b 35 4 4k 417
il 7 VPX} Helati i () F5 [, 17 8 41EF-Tu. OppA
A 28R e B B B, $2/RIMPDH | EF-Tu,
OppAE HZVPHZMI & 1, H P IMPDHAT fE &
F LR

OppAJE—MEY iz 45 G E AR, 76k
FLFF & (Lactobacillus salivarius)H Opp AL #% % %€
R R BER , F H 32 AR R A A 3 B
JFZ Y, 1 EF-Tuf IMPDH WL B 17 186 2 5 T 9 )5
W51 RS AR, EF-Tufe B e AU B
R — A, 25 40 B & TR R
P B IFR LB, BRI AE T 40 5=
2 5 E R LR . 7E 8 R ST I (Acine-
tobacter baumannii)™ X BLEF-Tu5 15 3 40 g 2= 18
4 7% 55 F (fibronectin) 7] LA 25 5P, FE MG BEBR A
(Streptococcus suis)'™f, KM EHIMPDH, EF-
Tudd & 7 T 40 B8 3R T A RGP K, Hops £ 324K
F2 2K (laminin) FTZF & & A, T4 EE
M. J2RE B T B 25 A R i,
R AT AT DASED . AE VPZRE R 2] 1 3 40 i 5%
kR, R TR AE R . IMPDH,
EF-TuE & S5 REA )G, MFEN RS54 EE
HEZHiE RN~ L RERES G, N TIE
Sk —HEW, AR B — TR ATE R AR G
AL .

R LT, AW E R VP 1 4R
T2 AR B AE AL AT T3R5, e JT %
5E H1OppA . EF-Tu. IMPDHZE [ /& VPV 7E B
BB, A IMPDHWT g J H 3 2 (1% 35 B A
. HHETC A #E R G W 2 BN BUR 1
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JTF 28 e SR [ R o ml AR M B3 T A
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LAY VPR GE B 25 BE T RIS LA

SE R

(1] 2R, g, Wgr, &5 BVE MK 35 /1 8 7 ROHT
FHHRD]. B 5 8K, 2014, 46(12): 116-119.
LiJJ, Xue F, Zeng D X, et al. Advances of study on the
virulence factor of Vibrio parahaemolyticus[J]. Animal
Husbandry & Veterinary Medicine, 2014, 46(12): 116-
119(in Chinese).

(21  #05, B8, HORL. B MG 231 BURALEIHE 7L
HERE[D). HR A i 24 5, 2010, 14(6): 562-565
Yang F, Li H J, Xu B H. Advances of study on molecule
pathogenic mechanism of Vibrio parahaemolyticus[J].
Chinese Journal of Disease Control & Prevention, 2010,
14(6): 562-565(in Chinese).

[31 BRAE, EHie. B g 2 ) B 7 5 H 506w 1L

A Tk R [J]. N 5 3k 0 44k, 2008, 24(11):
1070-1073.
Yang Z Q, Jiao X A. Advances of study on infection
mechanism and virulence factor of Vibrio
parahaemolyticus[J]. Chinese Journal of Zoonoses,
2008, 24(11): 1070-1073(in Chinese).

[41  SiFF. ANERIS EIVA ML 53T 53 B4 R H 55 77 = R e

#[D]. L LiASE AR, 2014,
Mao D. Molecular typing and virulence genes screening
of Vibrio parahaemolyticus from different sources[D].
Shanghai: Shanghai Jiao Tong University, 2014 (in
Chinese).

[5] Nakasone N, Iwanaga M. Pili of a Vibrio Parahaemoly-
ticus strain as a possible colonization factor[J]. Infection
and Immunity, 1990, 58(1): 61-69.

[6] Chakrabarti M K, Sinha A K, Biswas T. Adherence of
Vibrio Parahaemolyticus to rabbit intestinal epithelial
cells in vitro[J]. FEMS Microbiology Letters, 1991, 84(1):
113-117.

[7]1 LiuM, Chen S. A novel adhesive factor contributing to



114

WUiRE, . RIEMINE S5HFR

£

AR B 4 1 A9 2 1785

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

the virulence of Vibrio parahaemolyticus[J]. Scientific
Reports, 2015, 5: 14449.

m T, RS, B, A IR A5 S TR R R Tk
JE[I]. AEY) TAREHEE, 1999, 19(5): 4-13.

Gao N G, Cheng X L, Yang J, ef al. Progress in heparin
structure and function[J]. Progress in Biotechnology,
1999, 19(5): 4-13(in Chinese).

Fallgren C, Andersson A, Ljungh A. The role of
glycosaminoglycan binding of Staphylococci in attach-
ment to eukaryotic host cells[J]. Current Microbiology,
2001, 43(1): 57-63.

Arciola C R, Bustanji Y, Conti M, et al. Staphylococcus
Epidermidis-fibronectin binding and its inhibition by
heparin[J]. Biomaterials, 2003, 24(18): 3013-3019.

Frick I M F, Schmidtchen A, Sjobring U. Interactions
between M proteins of Streptococcus Pyogenes and
glycosaminoglycans promote bacterial adhesion to host
cells[J]. European Journal of Biochemistry, 2003,
270(10): 2303-2311.

Noel G J, Love D C, Mosser D M. High-molecular-
weight proteins of nontypeable Haemophilus Influenzae
mediate bacterial adhesion to cellular proteoglycans[J].
Infection and Immunity, 1994, 62(9): 4028-4033.
Menozzi F D, Pethe K, Bifani P, et al. Enhanced
bacterial virulence through exploitation of host
glycosaminoglycans[J]. Molecular Microbiology, 2002,
43(6): 1379-1386.

[RAF: 4. Heparosan 1 H X 73 B9 S Hox i 1 1 FH (R At
FL[D). Hrid: LA K2, 2012.

Chen X E. Study on the extraction and isolation of
heparosan and its effects on intestinal bacteria[D].
Ji’nan: Shandong University, 2012 (in Chinese).

TR, RRAT, FEMGE, 5. fh 75 90 S A 1 B R
M. KPR, 2010, 29(8): 455-459.

Wang Z, Deng D, Cheng S F, ef al. Antigenicity of
membrane proteins in pathogenic bacterium Vibrio

ichthyoenteri[J]. Fisheries Science, 2010, 29(8): 455-

459(in Chinese).
JETE, XL, SO0, S5 BONE . R I Sh B

[17]

[18]

[19]

[20]

[21]

[22]

[23]

AN B R[], T E DK RE2E, 2003, 10(1): 31-
35.

Zhou L, Liu H M, Zhan W B, et al. Isolation and
characteristics of major outer membrane proteins of
aquatic pathogens Vibrio anguillarum and Vibrio
alginolyticus[J]. Journal of Fishery Sciences of China,
2003, 10(1): 31-35(in Chinese).

KRR, SRR, PMEIE, 55 FLONEXERE VLR & B
FER XX G ELARE[]. #l R 23R, 2009,
30(4): 38-43.

Du X J, Zhang W W, Sun W' Y, et al. Expression pattern
and recombinant expression of tropomyosin gene of
Litopenaeus vannamei[J]. Marine Fisheries Research,
2009, 30(4): 38-43(in Chinese).

Martin R, Martin C, Escobedo S, et al. Surface
glycosaminoglycans mediate adherence between hela
cells and Lactobacillus Salivarius Lv72[J]. BMC
Microbiology, 2013, 13: 210.

LiQ,LiuHZ, DuD C, et al. 1dentification of novel
laminin- and fibronectin-binding proteins by far-western
blot: capturing the adhesins of Streptococcus suis type
2[J]. Frontiers in Cellular and Infection Microbiology,
2015, 5: 82.

Kraal B, Lippmann C, Kleanthous C. Translational
regulation by modifications of the elongation factor
Tu[J]. Folia Microbiologica, 1999, 44(2): 131-141.
Dallo S F, Zhang B L, Denno J, et al. Association of
Acinetobacter baumannii Ef-tu with cell surface, outer
membrane vesicles, and fibronectin[J]. The Scientific
World Journal, 2012, 2012: 128705.

Skubitz A P, McCarthy J B, Charonis A S, ef al. Novel
synthetic heparin binding peptides of laminin and
fibronectin which promote the adhesion of melanoma
cells[J]. Invasion & Metastasis, 1989, 9(2): 89-101.
BRI 2R 0] i T L T A R A S L [D).
Breg: AR K%, 2013.

Duan R S. Effects of heparin on intestinal bacteria and
intestinal microbiota and the action mechanism[D].

Ji’nan: Shandong University, 2013 (in Chinese).

http://www.scxuebao.cn



1786 KopE o R 41 4

Screening and identification of the heparin-binding associated
adhesive proteins of Vibrio parahaemolyticus

YANG Yanan', WANG Jingting', CHEN Meng ',
GENG Xuyun’, YUAN Zengzhi ", SUN Jinsheng "

(1. Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Science,
Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Center for Control and Prevention of Aquatic Animal Infectious Disease, Tianjin 300221, China)

Abstract: Adhesins are critical to the infectious pathogens, thus identification of novel adhesins is very crucial to
understanding the pathogen’s infection mechanism. In this study, we demonstrated that heparin can competitively
inhibits the adhesion of Vibrio parahaemolyticus (VP) to Hela cells, which indicates heparin in ECM could be the
cell receptor of VP. Using heparin-sepharose affinity chromatography, six heparin-binding VP out-membrane
proteins (OMPs) are selected. The six corresponding recombinant proteins were expressed and purified. According
to the result of function verification test, recombinant protein IMPDHEF-Tu and OppA are capable of binding to
the Hela cells surface. Furthermore, they can inhibit the adhesion of VP to Hela cells significantly. Our research
shows that the three OMPs are candidates of VP adhesins.
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Plate The result of indirect immuno-fluorescence assay
1. VpadF, 2. IMPDH, 3. EF-Tu, 4. OppA, 5. OABC, 6. TolC, 7. BSA, 8. PBS buffer, 9. untreated Hela cells
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