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Pregnancy Factor, nEPF)Z_ Ja] &9 5. 9% 3L SRR , F-# 4] & EPF Juik ik 22 4849 52,95 JR . J7 % : 5k i CHO-EPF \nEPF 4k 4 %92 /& 4 %1
e9% BALB/c s, #1 4 CHO-EPF % 4ife nEPF % 4t; % & & %% % # 449 BL21-EPF R fLF4i4k 8 A SDS-PAGE, Western
blotting & ELISA % 7 i #t nEPF,CHO-EPF BL21-EPF X Ji] # fo.9% 3 R i #AT 4], 8558 : = A4 R R 69 EPF #4048 69 2t s
BRAERFWEF, RAAKEL BL2I-EPF 5 nEPF i F 89 4u 4k BL21-EPF #4487 5] nEPF # 26 ku #= 52 ku 214, B4t nEPF %
FALAk Y5 BL21-EPF % 10 ku 84 B3 ; A4 &% CHO-EPF %5 nEPF # %% 4tk 7 CHO-EPF % #4237 5] nEPF % 10 ku #= 26 ku
484>, 7 nEPF %4k R#t5 CHO-EPF B ; J&#: %k ik BL21-EPF 5 A 4% 4 ik CHO-EPF # % 44k ¥ CHO-EPF % 4% 47 5
BL21-EPF 10 ku K B, BL21-EPF # 3R 465 CHO-EPF B, #5if: A4k 4 CHO-EPF R 4% R & BL21-EPF ARt nEPF
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ABSTRACT Objective: To explore the effect of EPF from different sources on antibody titers and the cross reaction between
antibodies,and to clarify whether rEPF can replace human EPF as immunogen in the preparation of EPF antibody. Methods: Using the
antigens which prepared with three kinds of different methods to immunize BALB/c mice. 3 kinds of antibodies, anti-CHO-EPF,
BL21-EPF and nEPF were produced, determine their titer and the optimal antigen antibody concentration. The immunogenicity of EPF
from different sources was evaluated by SDS-PAGE electrophoresis, Western blotting and ELISA. Results: Interaction experiments
showed that the antibodies prepared from three kinds of EPF can identify native EPF.CHO-EPF antibodies recognize BL21-EPF and
native EPF, but neither BL21-EPF nor native EPF antibodies do not recognize CHO-EPF. No significant difference in the titer of EPF
antibody between the three sources. Conclusion: This study shows that eukaryotic EPF, prokaryotic EPF and human EPF have similar
structures and slight differences. The antibody titers of EPFs vary from one source to another and there is a certain cross reaction
between antibodies. And it is possible to demonstrate that it is feasible to replace nEPF as an immunogen with rEPF during EPF antibody
preparation.
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Z Y1 BL21-EPF My nEPF Z 41, Jf W6 e 7 W B (En-
zyme-linked Immunosorbent Assay, ELISA)i 56l & T &4, iz
] SDS-PAGE Western blotting & ELISA % J5 ¥ %} nEPF,
CHO-EPF .BL21-EPF 4T , 4 51 = el i) 2 11 S S ik
255, B v T TR bR — 2R EHH A

1 AR5 07

L1 #4

T4 F kK Z CHO-pcDNA4.0-EPF, BL21-pET28b-EPF
NS 2 AR ; OptiPRO™SFM(1% ) FreeStyle Max Trans-
fection Reagent IlJ { Invitrogen /\ &) ; Endo-free Plasmid Maxi
Kit Iy H AXYGEN /A #] ; Free style expression medi pm (8 mM
L-glutamine) [ GIBCO /3] ; BALB/c /N ) AR BE2F
SEBS B #) P 0 s Freund's Adjuvant, complete (F5881)/incomplete
(F5506)t [ SIGMA /] ; Lk [ [ Bio-Rad /A ] ; 33 fiff
BRI A Thermo 23w s PR AR (LIS B GE AW
FH I 2 MR FL AL AUW B Thermo 23 7 3h A2  HURE L DKES R |
Tris, H & & . it Hi R #% .SDS . TEMED ., [N %t I . SDS-PAGE
HEH EFEZ M (5% ).PageRuler Prestained Protein Ladder
(26616) .BCA 7] £ .TMB I 41 (ELISA HRP i {5 ffj)45 3
W B db 5t 5 B B % A Y BB A FR /2§ ;Mouse monoclonal
[4D11] to 6 x His tag, Peroxidase-conjugated Goat Anti-Mouse
IgG(H+L)I) F Abmart 2\ &) ; Immobilon Western fk2% & J; HRP
JEEW B Milipore 23] ; PVDF 0] | Whatman 23 &]
1.2 ik
1.2.1 CHO #ff%n BL21 k& EPF AREE5%E HAH
i CHO-pcDNA4.0-EPF ¥ ¥ 144 h. i 4 % ik 14 b
BL21-pET28b-EPF i35 553% S h i, /B E A% CHO 4
W R BL21 BRI B S B 0.45 wm BEARRIUE &
His-Ni ZE IR BT PEli 4k H & H . 15%SDS-PAGE 3
B LCEH PR S g, AR P EUE A 80 VA A 30 min,
AY B PELE SR 100 V, IFE] 7 80 min, 60 mA 90 min 478 [
TRk TS B %5 PVDF JE I 50 /L IR 0SBy 3 47
1 h, il A 1:5000 Fi B 1 BT His-tag $UIK, 4°C I F 305 Ve
Ja i HRP FRic i 1L 250 B 0 (1:5000), = RMFE 1 h; Bk
J& U ECL 2GR A WA B A& | mL, R 20 J5 2495 i T fiE
I, /| ChemiDoc-It 510 Imager k2% & AR
122 EPF R MR ENH & ALBREArmH & 7
BL21-EPF HAFEREDIR A3, #AER /- ANl % BL21-EPF $i {4,
3% nEPF (4 Z 01 7% A1 CHO-EPF (Y ZHU 1M i% . Kralifkis
F|f¥) nEPF I CHO-EPF 433l 5 # [T 58 44 1 (15 %) L A sk
P, LA 50 we/ HEEAS R 4 FUNRL RIS 2 NG 2208
T AT e . B RIRIRG 6 JRJE 1750 2 s, LGS
bR 2 JE A 1IR3 IOR S8 A5, ik sy B H LT
JH 20 pg Bk, SIS R, TR SRR, BRI S —
Je AT SR DR AR T IS BR 24 1ML 3 , BCA 357 & A3 4o ik
W, FHIR]4% ELISA 30 2 HAA
123 B X REMK  Y4E nEPF CHO-EPF BL21-EPF
nEPF Z4L 117 .CHO-EPF Z411f 7% & BL21-EPF AT REHT {4
A3 4lifk¥y, H BCA L THE AT E &= . H Western blotting |

ELISA 7 Bt I35 AR #4738 U RS o ELBEAS RITIA
20> (A i % X W . 0 Western blotting: nEPF . CHO-EPF
BL21-EPF 4% [kE S g, S IEME 1 RAR Y , HATDUSSE IS 43 5]
% & DY Ah BT R (mEPF £ Bt i i .CHO-EPF £ ¥t IfiL 35 &
BL21-EPF Hog B g A3 R Bk BRUm ), Huikm R 1
5000, Hijk. %K Western blotting 4 [F] 1.2.1, @ ELISA.
nEPF CHO-EPF BL21-EPF 43 Bil43 % — 96 FLA#FRMR (0.5 ng/
fL), Fi nEPF £4ii .BL21-EPF $ii{& .CHO-EPF Z4ifEh—415
BFPRIER) EPF 43 BN . BUATR B =R 1L,
1.3 Gt

iz i SPSS13.0 B %t A &5 kAT it b, SREfL
OD450 fHA{A A [FRIE EPF $TARRY 1Cs 55,

P/N= (524540 OD450- =< 4 Xt B OD450)/ ([ X B
0D450- =5 4 %} I OD450)

P/N2 2.1 I}, s AP

PR A B FE % (ICy)= o
A (ODpositive control-ODnegative control)x 100%

1 : ODpositive control-- i JF2 55 Xt i (14 45 5P B 44 2 1z
A A A
ODx--EPF Z 47t IfiL i 545 & EPF HiJi 5 i LA A8 5

ODmin-- JEAF o] b 38 ) BF 1 BRI X PR AL A WOBAE

AR ICs, AR BB IR BN 0.5 ng/ L ,0D450=0.
5, LRGSR NI BT . RS BRI T, 1C
B/, R IHZ AR BT IR A RE el R -
A

2 BR

2.1 EHEPF MHIEREE

CHO 4 g f1 BL21 ¥Jfig3235 EPF,Mr K /N2y R 4E 12 ku,
Y15 Rt His-tag Brik kA RN, S5HH—i%, 4ifbids
EPF S 418 (4 -20°C {3475 1. BL21-EPF 7£ -20°C i 47— Bxiif
6], Sk AERA AWK 25 ku HERY.
22 IR ETMERNUELE R

W By /s BRI VS S50, B X BRCh S a2 1) BALB/c /)N
BRI , 2 OD450 UnF 22 . 25 A - A4l 4 1) nEPF 2471
Ml CHO-EPF £4i7F ELISA i P ¥ A5 €1, HHr nEPF 4
g B T M VR A AL 15 3 1:100000 L) I ; CHO-EPF
200 R A 2T INTER SR A E) 1:10000 L,
2.3 =#sRiIFH EPF M5 32 R BE

Western blotting £l =Fl R IF Y EPF F) e a8 XU N o 45
RN Kl (a) R X JE UK SR 4% :nEPF 7E 26 ku 4h TR 3t (lane
0 ),BL21-EPF 7E 10 ku #b¥% %4 (lanee ), CHO-EPF 7£ 10 ku 4t
Yk (laneo ); Kl (b)y nEPF Z41% & :nEPF ££ 26 ku .52 ku 4b
HVRYe  BL21-EPF 7£ 10 ku Ab75 ¥R %% , CHO-EPF G i £2, ; & (c)
>4 BL21-EPF Hi$i A3:nEPF 1F 26 ku 4R 4% ,BL21-EPF 7¢ 10
ku Zb7RYY, CHO-EPF LW (5; &l (d) 2 CHO-EPF Z4tIf i :
nEPF 7£ 10 ku .26 ku &4%, BL21-EPF 7£ 10 ku ¥&#%¢, CHO-EPF
£ 10 ku ZbVRY

Yo 2 H(d)iEATE S B, Kl CHO-EPF Z4715 =Fjok
TR EPF M8 U . 455 40°F « (8] (a)CHO-EPF £4i 5

(ODx-ODnegative control)/
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@ Newly prepared EPF
L @ ©)]

stored EPF - M

(©) (d)
(a)The SDS-PAGE analysis of the CHO-pcDNA4.0-EPF expressing products; (b)The Western blotting of the CHO-pcDNA4.0-EPF expressing products;
(c)The SDS-PAGE analysis of the BL21-pET28b-EPF expressing products;(d)The Western blotting of the BL21-pET28b-EPF expressing products;(e)
The SDS-PAGE analysis of the stored BL21-pET28b-EPF expressing products.
1 CHO-pcDNA4.0-EPF BL21-pET28 b-EPF RiXkF=4#1 44k T FB ik B Western blotting &
Fig.1 The SDS-PAGE analysis and Western blotting of the products expressed in CHO-pcDNA4.0-EPF system and BL21-pET28 b-EPF system

(©)

% 1 nEPF %% 40 CHO-EPF %i& 8/NRR M iE 3 (OD450) B IE
Table 1 The serum titers of nEPF, CHO-EPF immunized groups(OD450)

The serum titers

nEPF immunized group

CHO-EPF immunized group

1:100 1.826 1.448
1:1000 1.691 0.66
1:10000 1.243 0.18
1:100000 1.053 0.087
1:100(Negative) 0.085 0.056

Marker O @ ©

Marker O @ ®

o e———r

(b) Western blotting
using mouse anti-nEPF
polyclonal antibody

(a) Control
electrophoresis gel

Marlf.ca:r ® ) @ ®

(c) Western blotting
using mouse anti-BL21-
EPFmonoclonal antibody EPF polyclonal antibody

Marker @

(d) Western blotting
using mouse anti-CHO-

[& 2 nEPF,BL21-EPF, CHO-EPF Ry 3 X & K
Fig. 2 The cross reaction of nEPF, BL21-EPF, CHO-EPF by Western blotting

nEPF 7F 10 ku .26 ku &b ¥ 4% ; &l (b)CHO-EPF £ i 5
BL21-EPF CHO-EPF 7£ 10 ku 4b %%t ; € (c)CHO-EPF £ ¥ 5
CHO-EPF #1 BL21-EPF 7£ 10 ku %%%, 5 nEPF £ 10 ku .26 ku
24 ZXKERZ ELISA & ICy, it &

PR 0.5 e/ L, A5 LR BEHUIAR TARIR , H5 —Fiok
JE1) EPF JHHURIEFT ELISA 38 XU, o ELISA 255 7 - B
nEPF £ .BL21-EPF ZH 1A REI CHO-EPF 4, AN FIRIF 1)
EPF HiJFHUARANE 2 [Alfie & A i o H EER A B o S5 A HoAlb

HIRAY EPF, 4IRS ZFAK,

SR B (OD450) 1 ICs, Sk X He AN [F] Sk il i) EPF 4 i
38 UV ) 25 57 : OD450 K, ICs, R/, BRI R TR S, &
S v kR Z 5 1 Western blotting 23 HrHi AR 8 [ gk M 45 44
W24 5 A% 315 BL21-EPF 5 nEPF 5 SR T iARREA B«
BL21-EPF i el 51 nEPF Hr 26 ku 1 52 ku 204> ;nEPF £4;
H1fE5 BL21-EPF 7 10 ku 4143 & ¥ ; L% 3£k CHO-EPF 5
nEPF 15 T (W HTAR GEAH ELR ) : CHO-EPF Z3i G21RJj] nEPF
i1 10 ku F1 26 ku 2643 ; {H nEPF Z¥Hi A fiE 5 CHO-EPF )i ;
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JF#% 335 BL21-EPF 5 EH A% ik CHO-EPF i S HHi A A BEHH
H i1 5 . CHO-EPF £ #i figi1 4 BL21-EPF 1 10 ku B Bt ;{2

nEPF BL21-EPF  CHO-EPF

(a) (b)

BL21-EPF My R fg5 CHO-EPF 2 Jij .

CHO-EPF BL21-EPF nEPF M

(c) Black and white background
each shot one

[ 3 CHO-EPF &5 =hskiR 2 Z[F F Western blotting
Fig.3 Western blotting using mouse anti-CHO-EPF polyclonal antibody with three kinds of EPF

% 2 nEPF,BL21-EPF,CHO-EPF 5 nEPF #i{f .BL21-EPF #i{& ,CHO-EPF #i{f# 3z X ;2 iz (0D450)
Table 2 The cross reaction of nEPF, BL21-EPF, CHO-EPF with nEPF antibody, BL21-EPF antibody, CHO-EPF antibody(OD450)

Coated antigen nEPF BL21-EPF CHO-EPF

Antibody dilution ~ nEPF PcAb BL2EPE - CHOERE - rpean D T CHO R peap s 2 EPE CHOEPE

McAb PcAb McAb PcAb McAb * PcAb

1:100 2.264 0.38 0.584 0.403 0.173 0.324 0.049 0.055 0.693

1:1000 1.872 0.1 0.371 0.336 0.175 0212 0.046 0.048 0.255

1:10000 0.765 0.068 0.129 0.327 0.173 0.146 0.046 0.046 0.109

1:100000 0.125 0.07 0.063 0.191 0.188 0.128 0.046 0.049 0.054

1:100(negative control)  0.056 0.051 0.055 0.061 0.057 0.058 0.048 0.055 0.046

Note: The above table "*" value exception, OD450 lower.

&3 =MskiRR) EPF S9% 3 X R W3R E(1C50)
Table 3 The cross reaction of nEPF, BL21-EPF, CHO-EPF with nEPF antibody, BL21-EPF antibody, CHO-EPF antibody (IC50)

ICy(ng/uL) nEPF BL21-EPF CHO-EPF
0 nEPF PcAb 3.105 4.762 -
0 BL21-EPF McAb 431.061 9317 -
0 CHO-EPF PcAb 70.589 84.307 37.66

3 g

PRSI B — AR E R R AR o RIE 25k
— IR R B, AR R OAN[EFNEXT EPF 28 A A& T 7=t
ANISARIE], AT SEME EPF (1625858 LR N o — kUi EPF J&
HBTAR R 28 RN 7 B, T LIS AR [F R IR Y EPF 965
LRI ESR . ARSLEEEF 7~ CHO-EPF 5 nEPF g3 XL
SN AF AR — 7€ 2 5 :nEPF Z 31K fig 5 CHO-EPF % K7, Tfij
CHO-EPF 4185 nEPF i . 51X} 3X —&5 5 i 4 S 2 4k
Bk S B0 45 VR 2 T (9 I B I FE A4 T B . ELAE#4 # CHO-peD-
NA4.0-EPF £ & , HY B HI E T His b4, glifb =9 4 555
—, HZ: Western blotting $-iiEJ& 7 47 His #1725 .3+ 5t4 10 ku
I, BT HERR CHO-EPF ik J5 I K154 . BL21-EPF i
WRRL . BRZWIFREBM . ZERENER, B3t LaE

nEPF FF A I IRSFHUR R o 28 X MR 7R nEPF 1K 7] L)
U BL21-EPF, 4 525 % 42 BU A9 nEPF J& K IF /Y EPF,
nEPF 5 BL21-EPF 4% 57K —3%¢ ,CHO-EPF 5 nEPF [a] £ 335
A2 SN 2 52 R B PR FE A A T =R R RT

EPF [ %7€ iz F RITY B A s i SE vk T8 A
SERFN MG REE AR , 4518 A2 22 rEPF 5 nEPF 9424
SETEPEEEA B (A [N RIT FIRAR SR SO0 HEARKE R K,
HASFRANWT R, 258 T A5 . Bk, £ A4 (EPF
N TR & BT, 755 5E (EPF 55 nEPF B —8U iR 3R
7, BIR T AEAE e 38 SR o AFFEA HE IR  EAZ P K 3R36
1K % , 454 nEPF, iz A %% .SDS-PAGE Western blotting
ELISA 857 VA A7 28 BN, HEBR T4, JB/R T AN A >k 5 EPF
14 498 28 S5 W 2% 5 < tEPF 75 S PR 24 58 A &0 1) nEPF,
X FRWE o H 2 Rk Yy = A EPF S R AT
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rEPF RIS EAE SR MU ZA W R e 5. (HH &R S8 BL21

FIAH) EPF §= N ¥if& i 20 (EPF 5 MLIE EAE A 456 %

BH, Al rEPF 2] AT 3.2 /NI, AH X nEPF 6.2 KRR

M, nEPF A8 " A5 4 D o BRIE, 7 A B A7, 2

SRR, HE A BRI A 0 AT S R T x b

JEFALH B RE Ty, 21T 205 B 8 AT AR W bR AR

nEPF RARMGG: . ZIEBILL =R Z A& s 1 A%

FIKR G5k EPF™, AWF5¢h ,BL21-EPF 5 CHO-EPF [A] 4

HAFRIKM 10 ku HH, UMK R 7 : CHO-EPF HitfkfE

iR 5 BL21-EPF F1 nEPF, BL21-EPF Hii{&gEIH 5] nEPF, {HARE

P15 CHO-EPF.£54+ CHO-EPF A f# BL21-EPF Al nEPF

oA, B EAZ R IA R R BA 2R B A RE 0 ™, T LA

eI FA% AR R # ik CHO-EPF A {47 5 BL21-EPF £l nEPF Af]

[FIRIBTIRAL , A EATABA B ER AR R AL, IG5 S 19

EARLNEZ et
Y5 1, ABFS IS M B 4118 T tEPE 15 nEPE

YRS I 22 5% , ] rEPF $7REI nEPF, IR rEPF H] #5

fEnEPF HI 9 . CHO RIKARLILM EPF HA HKS

AN AR BL21 Fk A R BA BB A A AL %

SN ¥y Y BL21-pET28 b-EPF Fil CHO-pcDNA4.0-EPF {4 %

AT rEPF AU i il 25
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