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P55 5 R IPTG ZYR BE 3 mmol/ L, 75 S0 8] 7 b o7 A 6 M3 77 12 wT 45 391 2 B 4555 19 Zhangfei @il 8 &, 5
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Purification and immunifaction of Zhangfei Fusion Protein
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Abstract: [Objective] The study purified Zhangfei Fusion Protein and detected the immunogenicity of
Zhangfei Fusion Protein to offer theoretical basis for researching its regulations in geno-endocrine secre-
tion. [Method] Zhangfei Fusion Protein was expresed in the prokaryotic expression in E. coli to find the
best way of expressing Zhangfei Fusion Protein. SDS-PAGE was used to detect Zhangfei Fusion Protein ex-
pression. The protein was separated by Glutathione Sepharose 4B and electroeluting and its immunifaction
was detected. [Result] The best way of expressing Zhangfei Fusion Protein in E. coli BL21: the final con-
centration of IPTG was 3 mmol/L,the time 7 h. Highly pure Zhangfei Fusion Protein was obtained by elec-
troeluting. Valence of antibody in mouse and rabbit reached up to 1 : 5X10* and 1 ¢ 3X10°. [Conclusion]
Electroeluting to depurate Zhangfei Fusion Protein was better than Glutathione Sepharose 4B. Zhangfei Fu-
sion Protein had a better immunogenicity.
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P 5 M Cendoplasmic reticulum, ER) 2 i 3L 40
JH H — ol A IV 0 g U LA A0 A A
T E 5 L 200 L P 5 5 5 B 6 A7 3 T S X 240 Y U
R AW AEH . 7EIE BT ER A o i A
SRR ARG IRZHR T FBOLD RN N R
Y, LN I ™ L 3% ( endoplasmic reticulum
stress, ERS)' . ERS Jg i oy T J5L DA £ 48 L 1A
Jox 9 A B ) 68 e A 25 L Y — P T 28 A e o 3 A
HAT R 2R JE A SR WA YLK S T R
) f 2% RN B A% 0945 5 A% T B 40 BON 4 LA 1Y
N R T V2B I R R AL AR S ERS 515
AR T AT K — e IR T 8 25 1 R S 7 9 J5E M)
AT OSBRI BT T B A (R 46 4 H
Zor B EA B ETEEATEN MR E
Sk P BT R A% N B A R R 0 AR 1 b O G
4 Bip/Grp78 F Grp94 5§ N Jit W #4158 f (1 JE (K 5%
ST WD B R AR N A T & R
TG Wl /0 AR At B AR TE 5T 9 0B R SR A L A 4 i
RE % it 37 S A A 3 — X6 P9 5 19X 17 38 1 5 1 R
Jk 473 5 B ) b (unfolded protein reaction, UPR),
— SE R A i P AF R UPRY 3 4R R 1 i 58 3%
W1, UPR 15 IR i 22 75« NS5 2 A2 BRI B i 7
hHAEEERE X,

Zhangfei, Luman %5 5 2 2 $ 5 & 11 2 % 051
2 5 P 5 M Y . Zhangfei % [ & 76 ERS #
UPR W #2585 5% S 72— Hor 7 i i
H 28,9 ku, E—M M AR PLEEE H . Gregory
SRS F W L Zhangfei B R BE 5 F 4 (ac-
tivating transcription factor-4, ATF4) ) — Fir 37
AL 25 A AR W o B S R DX S5 ATFS 45
“ I W ATF4-ZF % & ¥, 6 7] 3 i ATF4 5
cAMP (Cyclic Adenosine onophosphate) ij 2 JC 14
f45 4 s DRSS R IIE 52 » Zhangfei 5 ATF4 Zifid 1417
Fb) 8 1R 25 2 i $ 8% (basic leucine zipper, bZIP) C-i
XA EAERH M. AU RAYY  Zhangfei A
RERE S M 4 ) 75 48 B I 7 (Host cell facter,
HCF) 58 5% ¥ Luman (454 HCF 78 L4l 56 9%
S 25 1 B %) B 3 5 R (Immediateear-ly gene, IEG)
e SR VBTG v R 0 T Y 5 T S B R 1 A0 B b A
Zhangfei 25 [H /N BE FH W7 5 2098 205 7 1TEG )3 )+
{18 e SR O o {EL R BEL T B 4l 98 98 i 2 1Y JL A7 R
ik RAZW Zhangfel 8 HANGE S 15 T 40 i I 1 45
A HORRE B IR 9% 8 TEG | (M £ AT. h ob i

Wi . Zhangfei 8 1 0 H Al 8 F A9 & BIE 1A
Zhangfei J2 75 38 5o % W30 I T 2 55 4 23 8 1) 9
T OO R A A T3 IR TR A S 1 R LA S B
FEARIE .

FUAT [ A X Zhangfei 8 FH B9 HF5EAR 24>, X
AR AR I N R X P S € e ) e S o )
S Zhangfei % s P 7 AL Al 5 5% N 2 6] 19 £
P AR A B A A3 IR Zhangfel 2 11 9B 5T AR
AL HETROR WA S SR E . e A B 5T R
Zhangfei # A AT T % &5 alifl . I 0 H A I
PEIEAT TR, LU A IS Zhangfei 8 FI7E A 50 N
3 VAR R A P £ AR A B VR A

LR ik

1.1 #&# #

L1l ® 4 4 FEk 28 ka Mir&EN
GST.E. coli-BL21 (LA N id i BL2D), B # k3% ik
Zhangfei 8 AP (3% LIk H GST 1R KD
) E. coli-BL21 (LA Fid i ZF-BL2D), ¥ iy fin & kK
Guelph K2 5 50 FAEY #5050 % RayLU ##%
Pt

1.1.2 X%z 6~8 k@ Balb/c /N, W
50 DU 42 2 K22 S I s W vl s (R B K A 1) B BV
W X FRF8 7

1.1.3  E£&XA bR A2 M H IKBE
W B JE I AT T TR M T B\ T L b b S5 R R A
IPTG (Isopropyl-g-D-thiogalactopyranoside, 5 N
B5-B-D B AR 2 2L B ) L 8 £, DDT (Dichloro-Di-
phenyl-Trichloroethane, & K =% 2) . % S H
SEE G250 AR UEAR E HAE H A, 1 [ db s s
W EARA R TAEAE,

Lo1o4 £20% B I 40 M m mr A, 1 A 28 E
Sonics & Material sinc; 4N AT W B 54 B
Sk A BR A H

11,5 &k ies) 20 M A% W : 50 mmol/L
Tris-HCI(pHS8. 0),0. 5 mol/LL NaCl, 10 mmol/L ED-
TA ,1% Triton X-100;¥E¥%#1:0. 5% Triton X-100,
10 mmol/L EDTA (pHS. 0) ¥ T 41 g 2L W 5 2% b Wik
1:0. 1 mmol/L. PMSF (Phenylmethanesulfonyl fluor-
ide, 7 H1 JLfiff B 960 » 8 mol/L JR %, 10 mmol/L DTT
VAT 240 0 R4 5 4 D H PRV B < 10 mmol /L 348
PEABEH K .50 mmol/L Tris-HCI(pHS. 0) ,

1.2 Zhanglel MEZEARIEEHFMNIFIE

1.2.1 #§arafeid FREG KL A ZF-BL21
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£ LB/ Amp VA b 35 5% 508 5 Bk i B4 1R % L 45
F 20 mL LB/Amp 85373 1,37 CHIRFE TR,
G3 B SR A B 5 mL 4R T 4 40 50 mL 1Y
LB/Amp ¥ 32 WP, 37 CHERE; 3R . 7E ODgyo [H 15 3
0.5~0. 8 i, Hrr 3 443 A IPTG, fifi F 40k i
Ay 1,2 A1 3 mmol/L, 4 1 HAINGEF57 4
xR, Rl BL21 B XS IR, 50 i 5 FOR I 5 2
ML URZET 37 CREIRE SR, MABESHIE 2.3, 4,
5,6,7,8,9 h 43 WIHAE 1.5 mL, BESTF 4 C.4 000
r/min B0 10 min, 7EUTHE YN H 53 51 m A 100 L
A 1) AN 24 AN 40 L ¥ (W B (25 mg/mL) ,
VK% 30~60 min, FE43IHIA 140 pL 2 X SDS |- #
ZEWWE 100 CIK¥E 5~10 min, MK E T 4 CH
JKF R, 12 000 r/min B0 15 min, # 47 SDS-
PAGE B e 60, 0 35 H fi £F 10 375 5 B 18] 7045 2
g,

1.2.2 SDS-PAGE # it 7 % RHEEXE
VKA R S N % 2 5 vh R Ge e AT LUK o M. 4
VR E IS AL BRAE S L B R BRI 20 w80~
160 V Hijk 2~3 h, UK, % D52 5 U 0 )5 W ER
HEAR

1.3 Zhangfei EAZE AWK

1.3.1 B pb-Hak Ie s 4B R IR sh At R HR bR 0 1k
R A T A MR B 5% 600 mL B, 4 000 r/min &5
L 10 min, YRR A, —80 C A i & R fil 5
W TE 60 K BpIRIER 3 s S50, X B 44 4 75 i 10
min,12 000 r/min B.0> 15 min, U84 FiE FULIE.
F 9 AERF Ve T B VR UTTE . ZIRE 5 min
JG.4 'C.12 000 r/min B> 15 min, JHZE MK 1 &
ff UTUE (29 0.1 g 10 B 24 J5 i T € hom A 0. 1 mL
ZEoh 1) BARCE 1 ho X5 5 0 00 A 2 A B A
e e SRR 7,6,5,4,3,2,1 mol/L iy Z&
W1 A PBS w43 208 i B 3% B 2o i I 5 Y
50 Y0 45 e H K B R B 58 I IR 40, = 2 $E 30 min,
X B SR PBS BE LR G E A, UIET
PINAE 2 A9 4% D6 H IR Ve v, = IR 4% 4% 1 ho gk
w2 B RE T SDS-PSGE
e R A

1.3.2 wsupishit  FEHR 1.3, 1 A9 7 3k b PG 14
UUVE FL4% 1T SDS-PAGE Hi ik , %8 e 4% o i 4 )5
PIGEERE i B B2 A i A BT A4S, B T A&
SDS FJ HL Yk 2% il 1, 60~100 V HLJk 6~8 h, FJZ
M LUK 2~4 h, WCAR I BT 48 TP A WA, 2 AR Y 35
Wr4% .76 PBS & #1 48 h, PEG (8000) ¥ 4 12 ~24

h UFE#EAT SDS-PAGE B e 45 A3 4 b 43 3%
—80 CIfeEl,

1.4 Zhangfei B & EARERENNE

L4l Afed ey IS CHk16]. R A
2 I s VA I R B . DR MEAR IV H AR
AR AEE T, 0. 15 mol/L NaCl # & » 10,20,
30,40,50,60 pg/mL 6 8B, DI & 45 o 4 1M v
HEM K 0. 15 mol/L NaCl 248 (X} B K U A
% s K] 5 mL,#%57,0. 5 h (N 7E 595 nm &b
Fo I Asos o (B . DABR 2R 1 3 5 0 B AR A, DA
Asos o WAL TR - FI AW G0 1F 5 05 1 A5 o] 46
T,

1.4.2 #&eEahezeoa e BHEEB AL
A E A4 0. 05 mL, JH 0. 15 mol/L NaCl #
B 20 f5 )5 o IMAE S B2 50 5 mL,#£57,0.5 h
WTE 595 nm &b Hb 8, I H Asos o s FI T 8115 J7 B 5K
AR T

1.5 Zhangfei A ERARERMENNE

1.5.1 Balb/c A R # %% B 6~ 8 J& & filt
Balb/c /N 5 H . HHLVERL 26461 Zhanglel @l & &
P, BARFF W T 1.5 mL H R (& 150 pg
Zhangfei fil &8 ) 5 55 548 858 2440 i iR
SfR RS HRAGWEIA MRS, B R
Balb/c /N Bl 2895 FR ol I8 348 2 i Je NS PR 0.5
mL ({5 25 pg Zhangfei @l & 8 ), 2 J8 )5 e H AR I
ANGE AT Fe B b 28 B AT i i 928 o 3k oo 4
PE A4 W BERNGR RS 1R A2 A, W el R HEE R
i, F TRl 42 ELISA 30058 B s ms ™ a1 1
N BN ACAE n] Ak B, A A B X RS DA it 25 11 £L
AT E . BB g ODyso 5 BAPE I TG OD,sy 2
FERTF 2(P/N=>2)  H# K L7 ODys > 0. 2, B %
ML3E ODys0<<0. 2 FIRE SN B

1.5.2 RR6 ek KRR 2 H, HEE ik
Zhangfei A E AR BITFRE 1.5 1, 5 Rfl&h
200 pg/ H MR SRR B R 200 pg/ H Lo s
4R, BRI E 1 R A A B R 1, F [
2 ELISA YL E PR ZL M. 5 L 1 R E A AT
fu b B, Ay B o R DA AR W 2 AL T IR R . A
EHER1.5. 1,

2 ZER 55

2.1 Zhangfei A EAREREEZGENHTE
HHE 1 AT40.3% S 00 ZF-BL21 £E 56. 9 ku b
1 XHBHEAZE. K FlES Zhanglei gl &
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BT BUE AR Y O Zhangfel G & 1 K75
() ZF-BL21 JCH] @ 1Y Zhangfei fil & 8 H & . 5
FHAIE TR BL21 7E 56. 9 ku 4b ¥ To W] 1 1Y & A
i 18] 2 A1, Zhangfei il & 8 £ T 7 h B}
FE AR B E L B 1 R, Zhanglel @il A & A 7E
IPTG 2% % 3 mmol/L Rk EM A . %
WITE 37 CHEIRIGEF 41T  Zhangfei fl G 8 1 1Y i
FEFR IR 5 R IPTG LW 4 3 mmol/L, i T i}
B4 7 h,
2.2 Zhanglei EEEBAM AL
2.2.1 ppcHakasmmsEsk KRS AL A REH
JIR 35 R W B8 I 2l Ak 0 B R 8 1 AR B o i, S
Zhangfei fill & 8 [ 19 43 F 03 it AH 22 1R K, Uk ik
A BB EH K.

1 2 34 5 6 7 8 1

95 36 &
200 ku
105 ku
79 ku
56.9 ku

51ku

31ku

Pl 1 Zhangfei 4 8 1110 5 235 45
1. BL21 RS2, BL21 % 5:3,5,7. ZF-BL21 K% F:4.6.8. ZF-BL21
S 7 h(IPTG 43518 1,2,3 mmol/L) s M. bR iR [ 4> F &
Fig. 1
1. Non-induced sample of BLL21;2. Induced sample of BL21;
3,5,7. Non-induced sample of ZF-BL.21;4,6,8. Induced sample of
ZF-BL21(7 h,IPTG 1,2,3 mmol/L) ; M. St in Mol. Wt of proteinum

Expression of Zhangfei Fusion Protein

2 3 4 5 6 7 8

& 2 Zhangfei i & & A EAR IPTG & ue T A5 5 32545 1
A TPTG 24 B9 1 mmol/L;B. IPTG Z&# By 2 mmol/L;C. IPTG Wk EE 2 3 mmol/L; 1~8. 4+ B M %S 2.3.4,5,6.7,8.9 h (UKL,

Fig. 2 Expression of Zhangfei Fusion Protein in different final concentration of IPTG

A. Concentration of IPTG 1 mmol/L;B. Concentration of IPTG 2 mmol/L;C. Concentration of IPTG 3 mmol/L;

1—38. Sampling in 2,3.4,5,6,7,8,9 h after induced samples

200 ku
105 ku

79 ku
S51ku

31ku

15 ku

B3 e H AR SeUIs 0l BE i 4 Ak Zhangfei
A& 2 MY SDS-PAGE 2552
1. Zhangfei fl & 11 M. bR ETR (5 F &
Fig. 3 Purification of Zhangfei Fusion Protein by
Glutathione Sepharose 4B in SDS-PAGE
1. Zhangfei Fusion Protein; M. St in Mol. Wt of Proteinum

M 1 2 3
200 ku =

105 ku

79 ku

51ku

31ku

&l 4  Zhangfei fili & 2 A B VEM 400 SDS-PAGE %4
L. T b LS AUTHE 5 2. Zhangfel @& H 5
3LAEMMEHEA M bRER A/ T i
Fig. 4 Purification of Zhangfei Fusion Protein by
electroeluting in SDS-PAGE
1. Precipitation by treatment;2. Zhangfei Fusion Protein;
3. BSA; M. St in Mol. Wt of proteinum
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2.2.2 WM Ex HE 4 RLED IEIKIE 2 W
56.9 ku kb, AME— 1 ZHMEASW  ZEAR
S B, I 5 5 T 45 2 46 3 W Zhangfed
A AEN,
2.3 Zhanglei MEEARERENNEL R
Zhangfei & 25 11 BT o RS I E 45 R WL 1,
A GE T2 Jr A5 s D 7
y=0.005 419 z+0. 033 667,

AR y=0.377 4 [RABIH . 14 =
63.431 pg/mL, W F B A% 20K 15 1F W A 4
Zhangfei fl &8 H MY BRI 1. 269 mg/mL,
2.4 Zhangfei MEEARRREENNEL R
2.4.1 SR bmFmmzd F£2FRYWLH 4K
fnsE e /NS 7 dy SN B IS UK SO 438
F1:5%X10° DLk,

R1 Zhangfel MAEEBREBRENNELER

Table 1 Result of concentration measurement of Zhangfei Fusion Protein
ﬁ@%ﬁ’%ﬁi%ﬁfi/(pg' mL™) Be
Final concentration of standardization 0 10 20 30 40 50 60 m
. Sample
of proteinum
As950m 0 0.080 5 0.158 4 0.180 5 0.263 5 0.296 9 0.360 1 0.377 4
F 2 Zhangel MEEBARBRMIROLFRERLNHONEL R
Table 2 Result of determining valence of antibody in the mouse immuned by Zhangfei Fusion Protein
ODys0
MLV 7 B 15 4 - y S - -
Dilution of the serum lﬁﬂﬁﬁﬁﬁ 15 ke 2 S ke 3 S FE 4 5 I RE 5 5 I FE
Negative control Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
1:10 0.143 0.552 0. 485 0.532 0.762 0. 855
1:1000 0.098 0.558 0. 590 0. 567 0.677 0.811
1: 3000 0.093 0. 356 0.341 0.258 0.430 0. 547
1:5000 0.106 0. 265 0.322 0.301 0.352 0.455
- ,
1+5 000 I P/NH 2.524 3.067 2.867 3.352 4. 333

Value of P/N at 1 : 5 000
2.4.2 Sk R iF ks HRIE S ATLLE WL
4P RE 7 d J5 L 7E LTS R 32X 10° £ 1 5

FE R P/N=2.92,2 S HPEHREK P/N=3. 04,
F LA L A e B LTS LR ik 15 3X10°,

2.5F
2.0F
1.5F
D‘_’.‘
O 1.0
0.5+
0 T
0.05 0.3 0.8 1.5 2.5 3.5 4.5 8 50 300 800 10000
L 375 4 B £ B0 (X 10%)
Dilution of the serum
&l 5  Zhangfei fili A 8 17 G058 G MLV BT AR R 1) D &5
—@— FAMEXT I —A—. 1 SRME; —e—.2 TRIME
Fig.5 Result of determining valence of antibody in rabbit immuned by Zhangfei Fusion Protein
— @ —. Negative control; — o —. The serum of sample 1; —¢—. The serum of sample 2
s B HAHBEAA LT R 5 T AR T 408 By
? B

IR RN SO FL S A R G i A Ot (R AE R

3.1 Zhangfei A EZEAMNEREZRKIE Jn ¥ B PP 2 K R EE L el T R A B O AL L 9 1R

IR R IKA 3 A7 AR R IR B R
WER IS ME S R IREA KL CETREA L E
(7 S S RE > M 45 75 AR A N o RIBHT R T 3R 08

S5 B S I T R TR L R R L R A R R AR
Wi B g L ER . 22 T R AR B % R A
T D B AR BB . 1R 37 C B IR R A
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5 36 &

T s Zhangfei @G & A E RIGFFE A RIL RS T
(2R AR & KR 4 DAL TR A 8 AR A L 45 4l
ot e .
3.2 Zhangfei AEEBM AL

AR A2 i A TR 3R A 0 B A A i P R AR OB
BTG PR AR AORL . X2 TAEEAE AR
1f R rp i = BE S0 B BT AT S 0 A B s EER
T8 T T BIE B 0 UK O A T R . B TR
oY 2 B B = A T M 0 b R 2 Ak B 2%
1 o A 2 P A v GRS AL A A DR O 2 B R A R
LB, MY A 2218 L BR AR PR A H bR S
AR ) 56 A A R AR 52 B 1E H B AT S A5 A [ 1)
FBRE JE N i E I . — AR R R R 4
mol/L A4 B E ¥ B IF 4R, 8 2 mol/L /2 47 B 45
W, BHE-TEEEANSE . BREEARE M
() 3ot AR A T AH OCAh TEAR KR Bk 58 H A &
PR A OC A SR AR A 2 M A RNA
ity M AG L2 25 1 2 A A & I RE 8 Xk H R AT A2 1 1Y)
Jr k. Zhangfei @A R M AL R R 09 B A7 TE
afi {b 25 13k B v b R A TR R 1 R 1 R M
EHEEMFER B RN, 5IE G T H
L 28 5 BB b R B A 45 5 AR 55 RIS e
H LG M Zhangfel @& 8 1 5T 0 HLVEL T ok, &
HEMAINWENEANEREFERL T PRZ,
WA RN H N E AR Hai AR, By
Bafifk i B B & 78 SDS-PAGE B A HE—m 1
ZH By &A1 Al A0 10 B B DT R B I B B I
gifbryit 2., Tkt B R AR AR BT
1581 A AR P A T U W H R I 5 R 8 1) Zhang-
fei Fl& 2 11 AR /2 BE S A9 00 220K L B It AR 100 18
Iy aifb i M .
3.3 Zhangfei A EAMNAEBRHR

Zhangfei 8 [ 42 — il P 52 2 B2 LBk & L
Tl 28.9 ku, FoE U, A R B B 55 Bk,
HL e 4l Ak 1Y Zhangfei & 85 H A8 PR 1, H A
T HE B O IR AR R T I A S L T IR
B A REXT R S ) 7 A B . Zhangfei fillG
A RIER Balb/c /N BUFT 5 G 34 fidt 5 Al K H 315
R S B O - R W] Zhangfei @G 8 H B A 5K
FR) G 8 SR X A e 2k TAEBE 22 T 2l
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