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A RR 2 B B AT L LA 22O T R M3 Ol 4R 0
R W TR R R B B PL 12 K R R & o 25 [ New
England Biolabs 23 & 7= . 100 pL,1.5 x 10"° pfu /
mL, -28 glll Ml - 96 gIIl il J¥ 2| 4 1 E. coli
ER2738 & I3 ¥ 1 75 & B . HRP-$T M13 mAb J
Pharmaeia 2 & 7= o TRX (B & 8 5 1) . TRX-BS
il AR S R & A . 20K BS A G-G-G-G-
S TRk A 9% AR 9 FITC-BS Hl FITC-GGGGS ,
H A e T A S B T A A 12 BBk P3-12P5-12 ¥y il
VY 48 J A R B R A A ik G i, 26 B 95%
1/
11,2 F 250 A RS - 1640 20 g 55 5% 3 i 4 i
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& (PEG8000) , o H JE I 2% i (TMB) g H Sigma
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W24 SN2 2 x 10° 4 550 [nl ke, %
0.1 mol/L PBS ¥t 2 ¥, B0k, 4K 5 min , 40
METET 0.1 mol/L PBS tf S 4-H2 & 50 14
Jn 20 wg B FITC-BS, 45 2 4 f 20 pg #y FITC-
GGGGS 1E K B X BR ,4°C )z i 10 min, JZ W )5 &
IR ¥ PBS Uk 2 ¥k, B0 4 i 8 & T PBS ImL
rh IRV 20 TR £ W A U A R, AT PO B
Bi KB 3 3 R B B B B ((Laser Scanning

Confocal Microscope, LSCM) WLZZ 4552 iC 5%, FITC %
KR BEH 488 nm,
1.3 RXAM S FITC-BS 52 BHMAE
A

W 24 AN L2 2 x 10° 41 550 el i, %
0.1 mol/L PBS ¥ 2 ¥, B.0Lr[E, BIYK 5 min , 4f
JIEF T 0.1 mol/L PBS w1 SF-34 7534 4 455 1 4
BT 100 pL () FITC-GGGGS(200 pg /mL) , Hi4y 3 %
SRS 100 WL A [ ¥ JE (200,400,600 pg /mL)
[ FITC-BS,4°C Jz Jif 10 min, Jz i J5 &0 [ %
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i, 5 B[] B A PR Y B VE F 0. 1 mol/L PBS [y 2458
AN 4 45 B SR N 100 WL ¥k JE 600 pg/mL 1
FITC-BS, &% 1 73 %1 A 100 pL A 8] ¥ B (200
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100 pL/FLM A FL, BB &b 37°C & H] 2 /it ; il
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1.5 HEEMESETMERN ELISA £7F

FH 100 pL 100 wg /mL F)#5F TRX-BS (3 T
0.1 mol/L pH 8.6 NaHCO, ) i #f ELISA ¥ 1Y &
AFLL IR TRX R A X, % B iR &b 4CH
Pt . S B MW, 4°CH I 1 h J5, PBST Pk 3
U, 100 L B 5 [ 6 15 B 1A 375 0 (i %
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AN T A B BS K 55 BH P4 2R o B W 8 A 13 (9%
JERBE 10" pfu / mL) SFABUR G, = RAEM
10 min, %31 100 L, B4 E 1 h, PBST ¥ 3
K, HRP-4T M13 mAb, R &M% 1 h ,PBST
PE6 WK, I TMB JE ) W 0, bR A E I A, (6.
(%) = (RIWE Ay —MWHN G Ay ) /A 30 HI
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600 wg /mL[#) FITC-BS, [ B 4> 5100 A 100 wL A [
e i (200,400,600 ,800 1000 wg/ mL) [y 12 fk P3-
12 P5-12, [A) It e AN I 45 & Bk DL K G-G-G-G- S T fik
ZH %F HR,4°C S iy 30 min, [ J5 50 [E I ¥ PBS
YE2 WK, B0 4 M F AT PBS ImL J5, i =X 4 A
I BT KA L 45 & Bk P3-12 (P5-12 #4i| BS &5
F= AT I8 A B 1) 45 A 1 1O
2 #R
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4 FITC-BS 5 7% 52 9 40 M A I J5 , Ak 3 0% 2% 22
I8 A MR 52 O' B B L SR T 28 15 Ty 4 4% 40 G 00 4 i
AP A 28 J68 200 1 03 77 5, 3 I 4 R R A R A, 906
AR UL 45 L 7, 48 FITC-BS b B (1) 2% 38 98 4
JiL B B i O gt (I 1-A) |, 28 B R X ] FITC-
GGGGS A FH Y 4% 52 7 240 M Ve A5 i 21 22 5 (&1 1-B)
WO AT 5 AR I OB WA 4 R B, &8 FITC-BS
Ak B ) 2% S R 440 T B BEE A O B Ol S e 5 SR R W]
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Fig. 1 The interaction between BS and hybridoma cell was observed by Fluorescence microscopy and Laser Scanning

Confocal Microscope. A: hybridoma cells incubated in the presence of FITC-BS (20 wg) (A) or (B) of FITC- GGGGS

(20 pg) for 10 min at 4°C were observed by Fluorescence microscopy; B: hybridoma cells incubated with FITC-BS (20

wg) for 10 min at 4°C were observed by Laser Scanning Confocal Microscope.

2.2 WAL T FITC-BS 5 &5 B i &
B

it N A o A7 25 S R, FITC-BS 5 2% 58 98
ML 45 A 2R Bl FITC-BS i 5 3% i 34 25, 24
FITC-BS 7F 400 g /mL 600 pg /mL ¥ i i 45 4 2%
KBl (B 2) . 456550 Hh 51.0% .50. 6%
HZENEARETLREER(P<0.05), R H

gt B B i M M, R 2 8 dn i e H
600 wg /mLf¥) FITC-BS A4t P 5, F43 H A 100 wL
AN R He S (400 pg /mL 600 pg /mL . 800 wg /mL) [
KMz HFEbRic i) BS, i A M A s T 25 R R W,
N T A BS 727 T 400 g /mL ¥ B2 GE B . 4
il FITC-BS 5 4452 9 41 Jf 16 25 4, 300 1) 2% 42 o = 2
H(P<0.05) (K 3)
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Fig. 2 The binding rate of FITC-BS to hybridoma cell was analyzed by FACS. A :hybridoma cells were
incubated with 100 pL FITC-GGGGS(200 wg /mL) ,the binding rate of FITC-GGGGS to hybridoma cell
was 1% ; B:hybridoma cells were incubated with 100 pL FITC-BS (200 ne /mL) , the binding rate of
FITC-BS to hybridoma cell was 22. 5% ; C : hybridoma cells were incubated with 100 pL FITC-BS (400

wg /mL) | the binding rate was 51% ;

D:hybridoma cells were incubated with 100 pwL FITC-BS(600 wg

/mL) ,the binding rate of was 50.6% ,which was not significantly difference with 50.6% (P >0.05).
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SFIF S04 LCLL. 3 3o 5 40 ML ASL 5 7 A T 4 i 1
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e A B0 U 2 2 D A 3 BT 45 2R s, P3-12 ik
TET T 400 peg/mlL e BE I A T 40 i) BS 15 2 5008
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Fig. 3

were incubated with 100 pL FITC-BS(600 g /mL) in the absence of BS, the binding rate was 50.6% ;

Inhibition of FITC-BS binding to hybridoma cell was analyzed by FACS. A: hybridoma cells

B: hybridoma cells were incubated with 100 pL FITC-BS(600 wg /mL) in the presence of BS (400 pg
/mL) ,the binding rate was 41.0% , (P <0.05);C: hybridoma cells were incubated with 100 wL

FITC-BS(600 pg /mL) in the presence of BS (600 pwg /mL) ,the binding rate was 25.1% , (P <O0.

01) ;D hybridoma cells were incubated with 100 pL FITC-BS (600 wg /mL) in the presence of BS
(800 wg /mL) ,the binding rate was 14.6% , (P <0.01).

12 I F 800 g /mL K FE A A0 BS 5 4% A0
LAY S5 2 A R 5 5 (P <0.05) (1 6)
M G-G-G-G-$ T Jik X Ik 7 45 /W i X BS 545
RN 45 4 % B ) A b, T4 A ik P3-12,
PS-12 7 A% 7] P FiE A 53 M40 i BS 15 7% 5 50 40

IR

F1 MBEFNBENBEENEE

Table 1  Selective enrichment of phages in four rounds of affinity
screening

S:;ii; of Input Pfu Output Pfu i{izllzlive

1 1x10" 2 x10* 2/10°

2 1 x10" 4 x10* 4/10°

3 1x10" 2 x10° 2/10’

4 1x10" 3 x10° 3/10°

[l TRX-BS
B TRX

Pl P2 P3 P4 PS5 P6

Phage clones

P7 P8 P9 PIO

4 ELISA X¥TE5 BS &45HIMPEMREKEE

Fig . 4
ELISA.

The positive phage clones binding to BS were identified by
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—e— phage clone P3

—m— phage clone P5
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¢ (Peptide)/(ug /mL)
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&R

Fig. 5 The results of competitive ELISA for the positive
phage clones P3 P5.

—e—P3-12 peptide; ——P5-12 peptide; —a— G-G-G-G-Speptide
60

50

40

30

Binding rate/%

20

0 0.2 0.4 0.6 0.8 1
c(Peptide)/(mg/mL)

B 6 P3-12,P5-12 Bkl 4l BS SR EMAME
4k A

RS

Fig. 6 Inhibition of the binding of FITC-BS to hybridoma
cell by P3-12 peptide and P5-12 peptide. The binding of
FITC-BS (600 pg /mL) to hybridoma cell was inhibited by
increasing the concentrations of each tested compound. W,
P3-12 peptide; A, P5-12 peptide; @, G-G-G-G-S

peptide.

3 i

BS F g R IR BE 4 B Hh o B iR B 55 1 A
A2 25 K B 1) A 0 356 P /N B e 0 R TR T XS 1 v
QA (H HOA AU 8 28 B o 85 D Ag , ifT EL X i
FL 3 Wy K NS ik T 24 s B A Y I ) A g2 o B AR R
W HE. 1990 4R, Audhya " T 4 958 2 07 3% 6 W
UESE BS AUAFLE T 52510 BF bz b i A7 46 5 0
FLEh WG )L wE AU E N B4 b K v Al fi] X
T 1991 AESGE ", I A B AU E 43 B i 0 4
2 (probursin ) |, H & 2 B8 2H W W ¥ 2}y Phe-Phe-Trp-

Lys-Thr-Lys-Pro-Arg-Lys-His-Gly-Arg-Arg, H tf 58 9
-1 AL G 4 /2 BS, il 78 HA7 5 BS A
A B A )27 ek o R BS 9 2R 92 2 SRR FR
H5EE N TWASYWE B AN E. BS A
1986 4F 9l 1 YAl LA, HET, X T BS A SR /Y BF
FEMARA Y 18, [F N ShE FE T BS M £
i 16 T G A 22 D RE Y R X T HG A 5 308 5 AL 1
PLEMF R RER . BS BEH 5 HEZ K —H4F
TE NG 32 AR LA e 2 15 38 1o 32 R A S5 1 A 45 28 ) o 8K
B77 FAT E P Ah I R WAR OGSOk RS o X #B A R Y
B T HCA S ELAT A= W D RE Y 22 IR B BF 5 R

AW B TER S 2 20 A ML 2 5 A BS 21K 4
TR IR, 1B 2% 20 A LA O BS 0 40 40 i 25
JE ] BS X A 528 A0 M BT 1A 10 20 A A B S B AR A
o T, B A2 5 7E X BS i w8 K ik ™ A4
FHLELEAT TR BT EF W ARSI
Hh SE A 20 R, WD W BTSN B T S Bl
0 240 B i 1 B AR OC R, TR W] BS 4R
2% ST 20 DA 1 43 A AN J2 30 3 R 0 0 L 3 S R
(4, T T B 7 A 20 i 1) — &R 9 A2 R B AR AR AR
BORSEMAY o BUAETTHTET BS XA S 4
JYEL 6 L AT A 23 A 4 2 ), s B BS AT 45 AE
TR AN, A BT B4 3 T3 A S 4
P 58 T 56 . Hode Ja HE M BS A2 2% 98 240 Bt 4 44 43 1
15 515 T3 3% 1] fE £ 2 A Gs-cAMP-PKA #l RTK-
Ras- ERK1/2 Wi 2%, 3X P 4% 15 5 1 8% 13 [R] 4 1, 3 )
5 B AL R R 3k

AT ML R A BS 2Ry TR R, B
AN BS L 2% 52 9 40 M i 25 5 R, A IF SR
T 96 R RO 38 3R A o R i =X A
MEACo M 7 3k, POt B T, P 2ok AR
ST LA B 92Ol fE W04 B A T AR S 22 F o B R
G, T M £5 OG0 IR ) R ORI A 1 X R £
S LA G i HL R T A A R AR A — AR 5 Al
AN ) O i PR A AR T 5 A0 L 45 4 S
73 25 J7 T BOR BTz o AR5 Rl TS
B A RE WL 46 21 BS 5 2% 500 40 L 9 &5 5, (BLOF:
AN HE UL B 25 5 1 B 7 2 6 T 40 1y BB AL o O
T I R A 0 BB WL 45 2R 7 A SR A R
ARETOL, B BS 55 2% 5200 40 0 45 57 45 45 10
ALAL T A0 P L o A R T A2 A 4 AR 2 R — i
B HAT 2 5 BE AR AS  BR S E IX Rh A 5 T AR
HA w2 e, a0 i 3% sz A 80 H A R S i
HMIR R BE (Y L AR 5 52 1A 45 4 BRIV 52 (A 4k 3 4 AR
Ao WML HTE R B on, LU FITC $Ri2 ) BS
HRED, 5 24588 A 45 A SRS HL A 7 AR 56
Z A FITC-BS 7£ 400 pg/mL 600 pg/mL ¥ Ji i}
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SiEFRBRRE. BRI R 51.0% .50.6% ,
CHENGEARRE TR EESF(P<0.05), R BS Y
ZFEA M A BB AT, 2R SER 2R
masa HeEG —mEATHE, LmhUATSE
A BS VR R BCAAR 55 4 My i, BS 7E 5 T 400 pg /mL
e BB AR B R i) FITC-BS 5 2% 28 98 40 M i 45 6
T R W 22 5 (P <0.05) , K W] BS 5 445294 4
MR 25 St BT w3k 45 4 W IR A I B 4G R,
FATHEI 2% 22 g0 AN L R A7 76 BS RIS &
M, ZEARTAERE BS ZIK, 25 T HEHEMAC
Jed A BT AR o3 Wi ik 2

M T AR Bt AL O T R R 2 4 g B A U5 IR B DNA
JF 50 4 A W T A 3 T 4 B A0 5T B A 3 R AR (R
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T A2 — M S0 = R, I Ak, W B AR Bl B K 22
O R R Z AR5 B AR 2 ) A B AE 45 6 0 05 =
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Mo BET, FIHERIKKEREARCZHE TIF2H
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KB I REA A0 £ Bk ELISA Hz, ] 2 07 6 45 SR AR A
FRAR AR ME 07 18 B RE Y 575 BS 454 e B, o AT R
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B T R, 7 A% B O 2 ok R vt AR M B A P PR AT,
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Expression of bursin receptor on membranes of hybridoma
cell and Identification of binding peptide of bursin from
12-merrandom phage display peptide library

Chen Wang '*, Zhanqin Zhao', Mingfu Niu'“, Chunjie Zhang ', Xiangchao Cheng ',
Puyan Chen’

('Lab of Veterinary Microbiology, College of Animal Science and Technology, Henan University of Science and
Technology, Luoyang 471003, China)
(* Key Lab of Animal Disease Diagnosis and Immunology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; [ Objective ] Bursin (BS) could greatly promote the production of monoclonal antibody in hybridoma cell. We
studied the interaction between BS and hybridoma cell. [ Methods ] Fluorescence microscopy, Laser Scanning Confocal
Microscope (LSCM) and fluorescence activated cell sorter ( FACS) were used. [ Results] Fluorescence microscopy
revealed specific binding of FITC-BS to hybridoma cell. FACS analysis demonstrated that the binding was specific,
saturable and reversibility. BS was used as target protein to screen its binding peptides from 12-mer random phage display
peptide library. After four rounds of biopanning, 20 phage clones were randomly selected and identified. ELISA and
competitive inhibition test results indicated that 2 phage clones were identified as positive clones. The amino acid
sequences analysis shown that the sequences were ACTKHLCLLQPL or MSCNDTLCLLPN, which sharing a conservative
sequence LCLL. In vitro experiments suggested that the two binding peptides can inhibit BS specific binding to hybridoma
cell. [ Conclusion] These results confirmed that existence of BS receptor in the membrane of hybridoma cell, which
involved in hybridoma cell secreting monoclonal antibody signal pathway.
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