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(# ZE] [HMY HERYGE G B X & SE T 2 A (XIAP) 2 s SR Y 7 i o F 58 XTAP Y
Yihe M XIAP & O e A R iRk ki 4t =% . [Drik] #id RT-PCR 77 k4848 A XIAP JLR 1 CDs X ¥
5, 5 pET151/D-TOPO 44 % 45 4 i XTAP IR 9 J5UR% 3 38 2044 % 48 4 i %5 BE (ODsoo ) JIPTG ¥R BE L35 3 R B2
P i A XTAP 820 85 Rkt (952w, Ui e XTAP 8240 88 09 S 05 2 4540 OF T NENTA S5 R0 2 47 4 0k g4k
XIAP F 2 [ s 2y XTAP F 48 FI 0T 2 FUSAR B8 22 (A i A7 8 LGy 5 o ek Jovp 1 S A E e Wk v 5 m
SRGIE . FESE 3 AL B RGN 1 IR, ELISA Kl iR &L . Western blot & U4t ik ke 5 . (455 ) Ol i RT-PCR
Bk N XTAP B H [ CDs X731, 5 pET151/D-TOPO 2 & % 4% . i @ XTAP JEH M RA 8K WP 5. 5
GenBank 15 1 AELE Ky 97 %, @ XIAP H A (110 I 15 S 400 R & 30 CL 0746 55 41 i %5 ) (ODsy0 )
J30.6, IPTG ¥JEE 0.5 mmol/L, ¥ S 0f B 4 h, 7EMEMET . XTIAP &4 & 1 2 L K 8 X AF7E T 4 U1 0E
@F M Ni-NTA &M ZH A% 7 pH 5.9 F 4.5 R8I h 0] 345 B vk B 600 pg/mL 1 XIAP A E M.
@ H-# Dk 2 L0 58 S g5 2 A0 8 sh By LR DRE ™ AR SR 1A A0 2 (31 d) . ELISA Hl Western blot £ I 25 R £ 8 , H-
VK i S0 R S A () XTAP B R (0 500 FRe 5 1 259 B 0 8 8 1 A0 08 BT 7 2R i po e . K50 ] B ko 22 in o
SRR AE W 2 4R 5 XTAP HUR 0200 . BB A 40 5 22 s BT 4% 14 il 4% 1t 1]
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Study on a rapid method for preparation of human XIAP
polyclonal antibody

ZHANG Ting-ting, ZHOU Guang-xian, WANG Xin,ZHANG Zhi-ying

(College of Animal Science and Technology , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective)] This paper aimed to explore the rapid preparation of high-quality XIAP poly-
clonal antibodies to provide a support for XIAP detection in early diagnosis of tumors. [Method) In the
present study,we cloned the CDs fragment of human XIAP gene using RT-PCR technique, ligated with
pET151/D-TOPO and constructed the vector pET151-XIAP for prokaryotic expression. Then we systemat-
ically investigated the conditions for the high level of the recombinant protein expression in prokaryotic
system by testing cell density (ODy,, ) » concentration of IPTG, inducing temperature and inducing time.
Then we purified the XIAP protein by Ni-NTA kit and immunized rabbait by conventional immunization
method coupled with era vein immunization boosting. Finally,we developed a rapid method for preparation
of XTAP polyclonal antibody. [Result] @ The CDs fragment of human XIAP gene using RT-PCR tech-
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nique, ligated with pET151/D-TOPO and constructed the vector pET151-XIAP for prokaryotic expression
was cloned. The similarity was 97 % by sequencing detected. @ The optimized expression conditions of XI-
AP gene were obtained as follows:growth temperature 30 °C ;the initial cell density for induction (ODj, )
0. 6;IPTG concentration 0. 5 mmol/L;induction time 4 h. In this situation, XIAP proteins were in the cell
lysis as the Inclusion bodies. @ 600 pg/mL XIAP protein was obtained by Ni-NTA kit. @ Conventional
immunization method coupled with era vein immunization boosting for 3 days is an effective way to stimu-
late animal immune system to produce antibodies. ELISA and Western blot analysis showed that the titre
and specificity of serum antibody from optimized immunization method is better than that from convention-
al immunization method. [Conclusion) Conventional immunization method coupled with era vein immuniza-

tion boosting could dramatically increase the antibody titres and specificity and significantly shorten the an-

tibody production time.

Key words: prokaryotic expression; polyclonal antibody; XIAP gene;immune boosting via era vein in-

jection

X S T & H (X-linked inhibitor of ap-
optosis protein, XIAP) J& T 21 g PN VB 24 98 7= 31 i) 25
I (Inhibitor of apoptosis protein, IAP) %% jiti fr (1) —
B Je TAP 06 AR ] B ok i1 2 D &0 R - K & iR
PR E A, E2h 3 MR AP HE ¥
%1 [X ( Baculoviral inhibitor of apoptosis repeat,
BIR)FI 1 A~ RING B4 25 M 4l i . XTAP %
PR — R B AT W T O A Mo AR B . SR B
B RS A R R R RS i
G XIAP il REA RV LR . RS
W R W], 35 XTAP & H 09 b 41 206 b7 24
Py 0 OB TR B L R T B X AT 2 W A it 2
Py — A w07 RSN UFo R WL XTAP
3K P T 240 D 0 4 B R T 3k B AR X - L OF
RE {7 53 5 40 B K IF A5 LA B o DA T sl ARG 1) S8 44 i
JE T Ak . P B HE I XTAP 0] B8 78 il g 19 & AE
F S ke 5 B BEAE Y. PR A R e R e
SR XTAP BTk o6k T i e 19 5. 19912 Ui A 331 B B A
WEE L, N AR ] RT-PCR AR F1 TO-
PO SERETT 5 I T XTAP B8 5% 3R 35
AR pETI51-XTAP. Jf REGEMF 5T T H AR5 1
AL K NiENTA 256 2 b At 2l 4k )5 25 5 [F] i
SR 1 H 6 8 R0 EL i K 0% 2 I s S D7 i AE 31 d
W1 T XTAP Z se bt ik, o XTAP Hi K 1y i
PEAE T JEORE, F H AR AL T — R ) 4 2 sl B BTIR
B i . B RE R 25 RARE I F .

1 MRS Tk

.1 #& #

1.1.1 X # Trizol, W B Invitrogen /A7l ; Taq

DNA R4 . MMLV 6 % 50, 19 H TaKaRa v
B B o E AL W (HRP) 47928 (9 26 Bt S 40 1K
TMB, ECL &, ¥ [ 18 A H AR A R
] 3R R S8 AR 36 [RAN 52 24k 7). 1 [ Sigma
AW NENTA SEME A, 1A Jb 5 i &R A
w5 5 E-3-D-B AR 2 FLBE AT (IPTG), 1 H Pro-
mega 23 A s HAB IR 3 Ry B i
1.1.2 BAA AL 293T ANE 4050, KW E
Rosseta(DE3) .JM109, i P8 b & MRl 4 K28 3h )
DRI 2 2 S 36 & AR A7 5 156 H ok pET151/D-TOPO,
% B Invitrogen 2\ ],
1.1.3 X¥sh4n S AR RS 22 A, I [ g
AP R 2B G ds .
1.2 pETI51-XIAP E# R A FH &

$% B8 Invitrogen i i42HL 293 T AR 4 g
Z ) mRNA , 348 TaRaKa /A7 MMLV 3 5
figut B 45 17 RT-PCR Jz i, F|H Clone Man-
agerV7 B it XTAP SEH ke S 085519 .
el ¥ k. 5'-CACCACTTTTAACAGTTTT-
GAAGGATCT-3', F i 8] % K. 5 -TTAAGA-
CATAAAAATTTGTGGCTG -3', F| H 5| 9,
LA 293T 4l cDNA il . R F BV 0 PCR #E 47
Pag, WAKRFR N :cDNA 1 4L,10X Tag Buffer 5
pL.2.5 mmol/L dNTPs 4 uL. B, Fif5 94 1
pL.Taq B 0.5 pLo RN AR B 94 C Wi
P 5 min,94 C 1 min, 64 C 2 min, 72 C 2 min,15
MG FAE IR KR ERRAL 1 °C s RI5H 94 C
1 min,50 °C 1 min,72 °C 2 min,20 MEH; 5 72
C #EAH 10 min'*', PCR 7=#148 0. 01 g/mL &
T VR g R ARSI 2R A i 44K BT, #% Invitrogen i3
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By i H 9 Be 5 pET151/D-TOPO #% 4K i%
12 Myt pETI51-XTAP 5% 3Rk 80K, 4k 3 K s
FE TML09 ST 1S X414 5 09 JBoRL #4700 15 43
Bro 510G ST R 4 EURR A W 58 1
1.3 XIAP EAZEARBFSEGHHMRHLN

i pET151-XIAP % 1K # 1k K % ¥ # Rosseta
(DE3) Bz 840 3 A T3 47 100 pg/mL Amp 1
LB ¥ F.37 CHiFE 16 h, PEECBASEREAE 2 mL )
i LB 530k 37 °C o 15548 2 RigH 2 mL
BN ) 50 mL %A 100 pg/mL Amp [ LB 1537
Y S 43 SRS I 40 %% ) (ODgo 4 0.1,0. 2, 0. 4,0. 5,
0.6,0.8 Fl 1. 0) , IPTG ¥ FF (0,0.1,0. 2,0. 4,0. 5,
0.6,0.8 F1 1.0 mmol/L) .75 5 i & (18, 25,30 FI 37
C) I S E] (2,4,6 F1 8 h) X XIAP @ 2 /& 113234
() 52, LA 2 XTAP 520 85 10 AR5 5 45100 &
JEHIFH 12% SDS-PAGE #EA7#6 ,
1.4 XIAP EHEERK 4K

R S AT R R YR 2] 200 mL
T4 100 pg/mL Amp 1 LB WA RE 57 b 479"
FKEEFE, 4 °C .4 000 r/min B0 15 min, WE K
KR A Ui vE » H 10 mL 8 mol/L JR R 24 ff i
HEDVE, IR VK L A P i R T 4 C
12 000 r/min B> 10 min, IWEE FE®K . % Ni-
NTA Z£HZHrAE 3568 5 3 & 4] XIAP & (3 k74l
fb R R H 12% SDS-PAGE #4700, I #%
i A 1A ISR R 1 ) 2R A R R AT A b, B e OB
Braskxt i #E AT IR R T, T — 70 TR
f£,
1.5 XIAP &R EHAE R HRE T &
1.5.1 s fei Haifb/sm XIAP E4EA S
GRFI R e LRI A FE o i AT LA Al
A E N 300 pg/mL; AR5 % 1 mL/ H 5 &
N Z i T R AR 2 H R 2 B IR g
J& oF XTAP @20 25 1 5 % AR 30 0O 58 246 7
REFA AT mem . 5 2 8 1k, L2
W BRRBPER R 300 pg, RIRAE3dJF.&H
TR T 43 8 1 W W ) ELISA 300 22 Bt i i
WM. g 31 d A 1 Rl ik 17 5
e ST S 0 iR B R L i S g 3 dL B & 600
pg A E A HH ELISA 300 5E §t AR 135 5040 s 15
AT BRSO WER M 23 B PR T .
1.5.2 XIAP #4kz 89 ELISA #&m* Flo. 05
mol/L R BZ £k (pH 9. 6) 09 2% wh 0K bU R & A
XIAP Wik 2= &5 50 10 pg/mL J5 A8 T RAE LI

Mz i 2 i FL 9 FH 2 0. 05 g/mL [ 8 W #s i) PBS
P (pH 7.4 FEAT I BT — B0 B R R
Bt XIAP I, — 5 K Fdt e 1eG-HRP [ br 4t
(11 000), FH TMB #4758 & [ 6, il b5 AL
K ODyso {8, 25 328 55 fL OD.s5o 8 24 B 24 X JE £L
ODM{EE(J 2. 145U A, BRAT 3 52 A BH M
1.5.3  XIAP #4457 M 49 Western blot # !
HBE Y XIAP 1 10 pg. FIH 12% SDS-PAGE
PSR L AR 5 R AT BRI (60 V. 1 h) L, BRI 0. 05
g/mL BRI #5 ( TBS & 14 PVDF B, 2L 1 ¢ 100
B B St XTAP i iE/E R —$0, Lh 1 ¢ 5 000 7 B
1Pt IeG-HRP AE iy — i, & J5 1 ECL ¥ 17
BRIt

2 RS0

2.1 XIAP BERR#%REHE (pET151-XIAP) B9
&

Mg Invitrogen Trizol iXFEA/E UL, A 293T
AR B A b e 2 4 T RNAL 45066 it
R s Asso / Asge = 2.0, F B KL RNA 4l BF 3% &2 RT-
PCR 2R . N T RERAERR S0 3, R A B 7 X
PCR ¥4, 3k 4% XIAP 1y CDs X J¥ 31, 2 i 4l k. 7]
W55 pET151/D-TOPO #1414 #% , #9 # pET151-
XIAP # 4 Ak (B 1), &0 7 55 GenBank H1
JP A HEAT FXT S AU Sl 97 %,

pET151-XI4AP

7284 bps

K 1 pETI151-XIAP % ik 4 2 [l %
Fig. 1 Map of vector pET151-XIAP
2.2 XIAPEAZOAFSHEHNRALRED AN
M & 2 RT3 AT LA B R IPTG v B Xt
XIAP EHE MR IAF MR, HhiE iR gy
30 CHE, XIAP EHAE A M RIE WD & T 25 f1
37 °CLMiAE 18 CH AN R s FEAFRE T, XI-
AP BRI 5 A7 76 T 40 M 0 E . U 5 IR
JEAR S A 4 B BT b XTAP H 41 & A 9 & &, XIAP
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EHE A RA VI MIRIE G E., IPTG RE N
0.5~0.6 mmol/L i}, XIAP EHE M ELEH

57 ku

Kl 2 95 iREEXT XTAP 8 20 4 11 R 3K 1 19
1. & H Marker; 2. FHPEXTIE;3.5.7,9. 2051~ 18,25,30 fl
37 CHFYLHEH XIAP [ £kt
4,6.8,10. 43 %K 18.25.30.37 CHE 3§ W i XIAP fiy 434 B
Fig. 2 Effect of the different induction temperatures
on XIAP recombinant protein expression
1. Protein Marker;2. Negative control;
3,5,7,9. XIAP expression in precipitate at 18,25,30,37 C;
4,6,8,10. XIAP expression in supernatant at 18,25,30,37 C
1

97.4 KU w—
66.2 KU s

43.0ku o
31.0KU

20.1ku

4

At it 2% B2 % XTAP 5 20 25 1 2% 5K 5 19 52 1l
1. 7 11 Marker; 2. B M 308 B 5 3~ 9. 41 B2 85 HE CODsoo ) 4331 A
0.1,0.2,0.4,0.5,0.6,0.8 F 1.0 i} XTAP & [ () k5
Fig. 4 Effect of the different cell densities(ODygy, )

on XIAP recombinant protein expression
1. Protein Marker;2. Negative control;3—9. XIAP expression
when cell density is 0.1,0.2,0.4,0.5,0.6,0.8 and 1.0

&l 4 FOEl 5 o . 4 A 25 BE AN S I R) X XTAP
FHBEANKRBEIY B0, 40 M % B (ODg, ) N
0.6 FIiFEFAFIE S 4 h i, XTAP 40 8 i &R A 5 55
IR B i . Bl A 175 5 B (R 9 W 4 K L XTAP 5
HIE M RIB =AW KR H A g5 XIAP HE4
R IR S XA A TR G

LA 2 XTAP 541 8 R A AR &R -
WS EE 30 C L W45 385 5 4l L% (ODso, ) iy 0.6,
IPTG ¥ Z 0.5 mmol/L,i# S 6] 4 h, 11L&
T4 200 mL WK IEATIE SRR TR 2045 .

TP b XIAP JERAd 3 5 0 i 4 — 4
His F5%8, 50 Ni-NTA SEF1 2 A% XTAP &4
EOdEfraifh, mE 6 vHL. 4 pH R 5.9 Rl 4.5
4 5% T v 12 AT A 3 9 GA  AR  XTAP 84 4R

s Y IPTG W EERS 2] 1 mmol/L ), XIAP 4]
ERSIESIN I REE RS il

7 8
- -

& 3 IPTG ¥e B xF XIAP 4 K 1 3R ik i 1952
1. # A Marker; 2. B4 X5 B85 3~9. IPTG ¥ B 435
0.1,0.2,0.4,0.5,0.6,0.8 F1 1. 0 mmol/L H}
XIAP 7 FI iy R ik i
Fig. 3 Effect of the different concentrations of

9
-_—
[

97.4 Ku s

662kur

430ku’
31.0 ku - .

+ 57 ku

20.1 ku

14.4 ku ¢

IPTG on XIAP recombinant protein expression
1. Protein Marker;2. Negative control;3—9. XIAP

expression when the concentration of IPTG is 0. 1,0. 2,

0.4,0.5,0.6,0.8 and 1. 0 mmol/L

57 ku

e, .

B 5 5%t XIAP B4 % 1 28 R
L # [ Marker; 2. BT i 5 3~ 6. 15 S ] 23531 Oy
2,4,6 Fi1 8 h it XIAP 2 (I # ik
Fig. 5 Effect of the different induction time
on XIAP recombinant protein expression

1. Protein Marker;2. Negative control;3—6. XIAP

expression when induction time is 2,4,6 and 8 h

Fo SR FIAZIR 8 FAS A3 A FE 2R 7 o o vk 2 R
600 pg/mLo

12 3 45 6 7 8 910 111213 1415

6 XIAP 4ifb H Y SDS-PAGE f&ill
1. 7R [ Marker; 2. 05 53, RES A IR M s4~7. Bel 2 vl
VEMLs8~11. pH 5.9 ¥l 22 o it 5 12~ 15. pH 4. 5 ¥ 22 bl e it
Fig. 6 Detection of SDS-PAGE for the purification of XIAP
1. Protein Marker;2. Cell lysate; 3. Non-binding protein;
4—7. Washed by wash buffer;8—11. Washed by elution
buffer(pH 5. 9);12—15. Washed by elution buffer (pH 4. 5)
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2.3 XIAP &R EHAERRE T &

F 1 WoR X 2 HOSCAE BTG 22 SR AT R O R
#E 28 d J5 , ELISA A5 45 3 7R, e i B iR a5 i b
155000, XFHA 1 R G o 47 B ko 5ik 52 9%

3G HUR M IR E T 1+ 25 000, Lk M 5 g 42
A REGGR 2D, 3R W H R bk % 22 o e s W] DL R
SRR P A po iR, A E 31 d RT3 S
R XTAP £ vaBehiihk .

® 1 BHRER XIAP SREREZMNAAE ELISA &

Table 1  Determination of XIAP antibody obtained from routine immunization titer by ELISA

Tl A 2 B 1L 375 (ODys0) A PE G 1ML (ODyso) R0 / B
Diluted multiple Negative serum(ODs50) Positive serum(ODy50) Ratio

1:1000 0.03040. 005 0.16340.034 5.43

1: 3000 0.02140.008 0.18240.024 8.67

1:5000 0.01440.002 0.097+0. 041 6.93

1: 8000 0.01240.003 0.026+0.006 2.00

1:10 000 0.00240.001 0.0034+0.077 1.50

* 2 mEAEEE XIAP S REREZME ELISA &l
Table 2 Determination of XIAP antibody titer after boosting immunization by ELISA

[REI R4 B 1L 3% (ODys0) JInsE G g B 1 ¥ (ODyso) R/ B

Diluted multiple Negative serum(ODs50) Positive serum(ODy50) Ratio
1: 8000 0.04040. 005 0.3734+0.035 9.33
1:10 000 0.02340.002 0.27540.013 11.96
1: 15000 0.02740.001 0.17840. 003 6.59
1: 20 000 0.02640.003 0.13940.008 5.35
1: 25000 0.01140.003 0.1364+0.010 12. 36

K] Western blot J5 kX XIAP £ 5 BEHUIK 1Y o ST MR B 1 XTAP B4 8 1, JF gl 7 PRl i &

F S HEAT RS I L 45 5 (IR 7)) B, 7E BB 4 5 F
i K % 2 T 5 R AR AR 00 PO I3 L SR I B T
AyF 2R 57 ku Y XTAP 5 20 8 11 09 5 5 M 2
LHAWEEMR N RER R &S TR A, XS
ELISA %I 45 R AHFT

B 7 XIAP Z i YUk TR 7P Western blot &g ]
1. B X B 2. 0 e 3 B MLV 5 3. - IOk 02 82 o 3 A 8 e MM
Fig. 7 Western blot examination of antibody specificity

1. Negative control;2. Anti-serum from the conventional

immunized rabbit; 3. Serum from the boosting immunized rabbit
ELISA Fll Western blot ¥ il 2% 5 34 % B , H-
Jok i S ik G % S5 e AR 1 XTAP HUR R FRE 5 2
B A T8 B e e AR R bR . in B R FH B Rk
A SE TIN5 o 1) 7 1k B S B N [R) N BT AR 1) B
EHR RPN S 2 s SRR A RO

3P B

XTAP J2&5 i i Sz e 0 8 4 AR 56 1) 56 1
Z—. AWFSEE T XTIAP BN, i e 1
XTAP [ JFA% 335 8 s R G0 o0 FL IR 63k 1 I
45 LA B Ni-NTA 35 FZ Mk i fb o7 ik, 3k 45 7

XIAP Z s BEdi ik i 7 ik .

Z PR B RS R CEA R T
WL BEE I 2 ELISA | Western blot, ¢ 3 4H kiR
B S XA B OR AR PR & 2 v B B IR A
ARl A EEE L., AR R T
Pl & A — el 2~3 AN A 56 38 1 B Tk
SEANSR S TT vk B 4 XTAP £ v B 40 4 10 15 1]
i E 31 d, AT (12 25 000) 2 # # o 3%
(12500001 5, 33X B H- i ik % 28 hn o 5 5 AN
SURE % A7 250 Hb i) SR AAR 7 A= 28 S s 42 e P AR AR
Hr . 30 BE 46 S DU & ) R B S S L # bk
EJ7 1 T RE 3 18 0 B ) MR 1) G BE T A2 7L K
AL Ry R P LD R TS P (E S
W5 o ke B S e Tiid A7 B4 T L - K 6% 22 i
B 92 7 1 T LB i AR 4 AR T A B ]

XTAP 20 75 1A i A% 35 1k 0 4l 2% 14 1 1 Ak
B 22 v W B AR PR ] 28 7 ik i S Ol i — 2D F
5% XTAP 3[R 9 I 58 LA K XTAP 2 [ 76 i
AU SRR BUBE R T SERE L AR B bk 2k
SR TN i A RE T R B B ST ok A 22 I B A A B
A PR T S KR

[ &% k]
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