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Cell epitope screening on P23 antigen of Cryptosporidium hominis
by phage display technique
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ABSTRACT : In this study, phage display peptide technology was applied to screen cell epitope with anti-P23-IgG in order
to develop its epitope vaccine. The recombinant P23 antigen was applied to immune animal to obtain antibody (Ab), then the
Ab was hybridized with phage display peptide library, and the positive clones were identified by indirect ELISA and Western-
blot. After proliferating, the positive clones were sequenced. Finally. antigen index, hydrophilicity and secondary structure
were analyzed by bio-informatics, and epitope sequences were deducted. The results indicated that 10 positive phage clones
were identified by ELISA, and 67 kD proteins could be found by Western-blot. The analysis of sequence showed that three dif-
ferent sequences could be found, named epl, ep2 and ep3. respectively. And the three peptides all had hydrophilicity in differ-
ent degrees. It is concluded that these peptides can be considered as B cell epitope.
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1 #RE5FE

L1 R WK R R BEALIKE Ph. D.-7™ g [
F NEB (New England BioLabs) 2 &), 3 % i & N
2.7 X10° pfu/mL; 5 FH N E. coli ER2378[ &[N
AU Frlaclq s AR 5 4040 9 8 A 10 =F B0 R 1eG
(HRP-1gG) : 1 H 3 8 ptglab 24wl 5 3 [ 58 4 44 7
ARS8 24K 1 B Sigma 240 1) 5 WK (Tet-
racycline) : 1§ H BBI /2y @], Color plus prestained
protein marker I H New England Biolabs 2\ &] .
1.2 s Sl sh¥) A m o ER R 2 SE 5 8l
Pyvbacs S B0 OB PE 22 AR, MEPE AR 2.0 kel 6
JEV U o ) 5% T 0 R e SR AR PR B

1.3 Jrik

1.3.1 Pkl 54tk

L3110 e SR sh ¥ e 5% T OO0 RE i R 3R 5
o1 A E X AT e ] 5 mg A RN
R P23 A1 1 mL B[R 58 2485 78 50 7 Ak L
PIVEST G 7 d, HEAT55 2 IR, ] 5 mg B4 %
IREEMIEE A P23 F1 1 mL 3 RS 58 4B F 78 43 2L
sk 7 dLHEATER 3 kg A g R R R ) |
it ELISA J7 il Hr koK,

1.3.1.2 WREESEYUE S %GR8y

2%
1.3.2 Wi R Ji 7 IR O e AR 7 e 23 R fir
1.3.2.1 {3k 5B 15 AR P23 Srikuk e

P42 100 pg/mL, BEALINA 150 pL $TlH, 4 °C
R, FIRAAPOR, 48 LA sk R, BEAL
h B AW, 4 °C AE 1 h, s AW, TBSTL
TBS+ 011% (VPV) Tween- 20 %% 6 ¥, F 100
pL TBST i 12X 10" iy 4 (B 10 L JFBR SC
), A BEFL T R RE Y 60 min, FEARLEEA M
W TR . 5k M. TBST ¥ 6 ¥, &K 5 min,
AT 100 o L VR, 52925275 8 min, MU FL
F 1.5 mL B0, SLEmA 30 pL R . 1R
A1, BL10 L1071 (107,10 10 # B I Uk R
PEAT I BE I 2 CR A LB/IPTG/ Xgal 5 2 . iF

LEESTRION
1.3.2.2 WEEBEHIYRE R AVEIWE 75y

B b 5 2~3 7k 1A, W APRE P23 ik
JEWN 10 pg/mL, im A 2X 10" pfu & 54 bk 5 {4
TBST ' Tween-20 fy#e 2= 0.5%.,

1.3.2.3 WpBib iyt aifh 4 500 pL IR
TR g A =B .08 . 200 pL PEG/NaCl, iR

A1, #E 10 min, 12 000 r/min B> 10 min, # I
. VOEWERET 100 pl Nal Z2 s, A 250
pL 2B, Z IR F 10 min, 12 000 r/min B0 10
min, 7 B . 700 0 L BEVE R UTVE , B 25 T
A 30 uLL TE (pH 8.0,
1.3.2.4 [l ELISA %@ [T 07 1 1) W5 1 B4F e e
H LA BAHE 2 9 ELISA g [, &AL 100 pL,
4 CHm. 2 IS 4 CHEM 2 h, A
FHWE . FH 1 X TBS/Tween-20 Yt 6 K. AL
T (10 0t T IS, DA s Gy g e o A S Sl B P X R =
WEGEN 1 h, BB 6 WA 125 000 285 fH
WR BE HRP dRic i E B btk . L 200 pL, %R
mufEH 1 h, WM 6 k. &AL 100 pL KW %
W EIRAEH 20 min, ME 450 nm WHG(E.
1.3.2.5 Western blot % & Jir i 1 0% W 75 I o8 [
TEIC 10 A B 5E R v i 2 o B R AT A 92 B30 3
5. FEdh 2 SDS-PAGE & #E 2% wpyl 24 it )5 » 647
SDS-PAGE MLk, H¥ ED B MR &F 4 R 1, M
0.02% Tween & [4] 2 h, M A$T P23 Fi J7 T 1ML 7
(F 1 : 500, FIRMWEHE 2 h, BER L 22 th I ¥k 3
W B 5 %0 G W3k (1) HRP-2E410 S i i — 91
(3% 1+ 2 0000/EH 1 h, B0k 3 R, fJa A DAB I
WA & H, 0. /ERH 5 min,
1.3.2.6 JPHIESRAIFI 50T B LR HEH
DNA % 2 B Y TR RA w4700 7, fr i 45
RS Ph. D -7™ UL B0 E L5 G5 . R IR B
W9k A A BT AR 8 B AT 0 3R A A A O R
DNAStar #A5%F Fr 45 7 51 00 Bt i 1 L 38 7K 2 45 4 A
HEAT 5347

2 BERS55H

2.1 Puikwml & Kaifbgs R R 1AW, 1 M2 1
67 kD ZE47 B Al 0L H A9 45, ol 1gG H 4 A
29 kD fi1 20 kD Z [ W AF7E — 45 H 1Y 4571, R 1gG
B4k, K/ANR 25 kDG Sk BR) o [6 i iz F 5% 1S
680D HUR R GEHAF o3 B, Wk BE A 35 3 mg/mL, H
ik 98. 2%,

2.2 A WETH A SEE DNA S8 25 5 K 2 w50,
1~ 15 Sy Jor £ A W5 T 4R LB DNA 3 F UORS: T)
RUIEMTR/AINEALE 4 000 bp 2247, 5 Wit T 1A 5 4%
DNA 73 F LB R/ANHFFA . B 2 A Al i % 5 1
W AT A 28 LA A 5 2 i B 8 R4 R/ 4 000 bp
Ay SR AE R 2

2.3 ELISA SR WEARAE, kit 15 4
Wi TR AR 28 ELISA %558 J5 .10 S FHPE e H P/N
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PIRT 2.0 3), Xt 2.8,12,13, 14 5% E
i, P/N 435024 1.30,1. 42,1, 18, 1. 17 Al 1. 44,
PPNT 2.0, 8O BITE O

1 SDS-PAGE Rk MM EHHIE P23 i IgG
Fig.1 Determination on IgG of anti-P23 by SDS-PAGE
M: Protein molecular weight; 1. 2. Purified IgG
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Extraction on single strand DNA of phage after screen-
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Fig. 3 Identification of phage plaques by ELISA
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Fig. 4 Identification of phage plaques by western blot
M. Prestained protein marker; 1 and 2. Positive
phage plaques identified by ELISA; 3. Negative con-

trol

2.4 Western blot #ilzER MW 4 w] 501, [HH: 72

FE2: Western blot 2847 H 1y 5 8L, K/NH 67
kD 2247,

MNEL 4 AT UL BH P T BE 5 B 7 ) Western
blot %l 5 . 7F 62 kD 2247 4b W] A H 9 5571 21
55 P 25 S — 2, i B A BRI B S B
2.5 MFEERS5H LU R IT AR AT .
1. CGA CTG CGA CAC ATG CGG CCC, 454 H
epl;2. ATT CAG CGT AGT AAG CTG ATT, 4y
28 ep2; 3. ATG ACG CGG ATA AAT AGC
ATG,fx4 N ep3.

2.5. 1 HUIERALAL I
n Start Position Sequence End Position
1 1 SKLIRVR 7
n Start Position Sequence End Position
1 1 PTATHA 6
n Start Position Sequence End Position
1 1 FSLSCYL 7

XFF R O A5 ROk 3 AN RS T S A
PURRM KPS T 7 AEER. 5 —
T 6 AR H AR T I R AR 22 7 R,
2.5.2 PR IE B CRKER R gty s H
DNAStar FAFH . epl HrJ5 468U m » e R b
17,10 B A A 10y 50 5 ) 5 B R T 0. 7 1
F13% | Gaimer-Robson #1 Chou-Fasman P fft J7 %
Y] w0 H A A B P& % M R g it Chou-
Fasman J7 v BN 2] — BLEE A DX 0, T 4 il 454 . 4
D2 5548 B B S R AL B T REME LR K . ep2 Bl
YRR BRORAE T Ik 1.7, i B A A TR 5 R
EEA KT 0. K Gaimer-Robson 1 Chou-Fas-
man 4 Fh J7 kX AT $5000 HAF TR 5% £ 45 8 . Gaimer-
Robson J5 ¥ AT Tl 21 & il 45+ . #0032 2548 1k Bt
JRRAATREVE M LL B K . ep3 A 3 BEIX d 470 J 45 5k
KT 0, HizF 3 &% Gaimer-Robson £1 Chou-
Fasman PP J5 v5 35 0] 15000 232 )7 50 v g r & A4 7E
BT i A5G F 454 .

3 4t i

Wik DA A Je 7 B A TE 2 A SR T DR ) R B 5 O T A
Z vz N . i Lauterbach 2857, Lanzillotti 2507,
Gnanasekar 20 | Ellis 2802 JF @ 7 40 E 09 B 5%,
Wik AT A Ji 78 AR AT K i B AL 22 Ik 5 H DNA 2 i
J7 91 Z (0] N7 B4 006 AR 5 DA A 4% o 38 4 5 (BT A
Tit 24 J 3R TR 52 AR 45 ) 1Y 22 JO TG A 3k — o 1 K Sy v
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BE Y A Ah 1 £ R A DL PR S . AR 5 R
Ph. D. -7 Wi A Jré 7 B 0 38 B 46 B P23 $it i
20 Jf AT 2 UK e B AL R R A5 1) ML 3 I A IR
BARFEEH (PID b 2 —NHE . 5H 2.8X
10" AN AT 3, SR P9 LA Tz M 2 Rk, T8
B o 1 i B0 i P8 . DA X AN B S R 1% SR
LG AP 91 5 o K A R T B 2 i R ) 51 L T
LG AL 7 3 1 45 DL 2 L 75 5 1 LT 38 36 467 ) 1)
HPERR T AR 2 24 R AT 5, R 2 A 5w e
A1 5 J5 ] 3R A% H R BK R B

I FH 25 RV B8 11 7 ok s A A K I 10 AT i
i 1 o 2 O 29 3 R v 20 BT T T R R S [
T O 0 e I A P T AR AR A B 25 A A
BT EEN, A MERZE MR Tween-20
(R AE BB I/ W TR AR R BT AR I JE e S e 45 6 T
eV R A R R AR Y O SRR
R A BE RO 5l 0 3 1 ok L 7 B R AN R ORI A
— T A I N AR ORI W R R R R o AR
L R B S R OCR . A BT
1 22 B 45 A 1 25 A R0 RR S P T R O R — B
B 7 AV S R T R 2 (AR R R | R R S Y O )
T T 0 2 7 VM AR S B A5 B o 2 R R R
TR T 5 o BRI, SR FH 3 224 1 7 328 7™ 18 1 ol v 3
SR A 2 e A 7 ) 5 A I S L R R O a7
Y SRR 2, SR AR I B 25 5 1R B 25 5 IsF 1]
b Y ol A1l 1 I B G N 2 (1 R 77 Y
5 ofF R I TR AR S /D BICHE o T B R O 3 T A
BT UL R A0 SR B A0 0 2 W B2 5 Tween-
20 7T 5 AT Ak B B T AR 11 W B R OF- A7 7 3 N R
SR R O W T A R B 5 A i TRIE T — s 1Y
A6, H BFE T B O 1 0 AR S L TR IR R
FH 3 5y BE . — 5 T RS LRIE IR I8 45 A 4 b L
AR I G 25 %) e TR AR B A A AN S A P A R RO
it 200 A~ AT b Bk LR B8 Y5

A G IE o A YA B 2E AT A5 R W T A
SAFHNBIAEAE — PR R AL . R H DNAStar
B 53 T L S e BORN SR K M S S8, R B 3 AN E 8
OEANEE R € NI oY = R Pk g IV %N S El
epl Al ep2 WHTIR R AR EGR 1.7, 75 Q&5 Jr
i I 1% epl Fl ep2 W AF AR5 f FIT S 454 . Apos-
tolopoulos &5 Ak 25 1 [ (19 — % 45 ¥4 4n %% ff1 F1 JC B
W36 fh 22 b F 2R 0 Y 2R T XA T S B
B BRI AT B AT BEE KT . B R K B
AN SR B I SR KR A 5 2R A R PR S A B DT
K ZR o B 0 220 A 3% TR far B M B KR X

S AT X BT 45 1 51 B0 45 SRR B = AR AL
J 90 vh i B A — R KV 2R OK T VB e R
HEM AP35 B RAUFIIA L. ZETREGAEAR
BEISEA 15 T ik — e sE
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