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Preparation of recombinant Epstein-Barr virus viral capsid antigen BALF4 pro-
tein and its application in nasopharyngeal carcinoma diagnosis

SHENG Ping', HE Hua', HUANG Xin’( 1. Department of Neurosurgery & Shanghai Institute of Nurosurgery, Chang-
zheng Hospital, Second Military Medical University, Shanghai 200003, China; 2. School of Environment and Chemical
Engineering, Shanghai University, Shanghai 200444, China )

[ Abstract ] Objective:To prepare recombinant BALF4 poptein of VCA ( viral capsid antigen ) in Epstein-Barr virus and
analyze its application in detection of nasopharyngeal carcinoma ( NPC ). Methods: BALF4 gene was amplified from EBV
DNA sequence by PCR and then inserted into pPICZaA pichia pastoris expression vector. Recombinant pPICZaA-BALF4
plasmid was transfected into GS115 yeast cells, and corresponding recombinant BALF4 protein was induced by methanol.
The recombinant BALF4 protein was identified by SDS-PAGE and Western blotting analysis, and used as coating antigen
for detection of EBV-IgA antibody in NPC patients by ELISA. Results: pPICZaA-BALF4 expression vector was succesffu-
ly constructed, and recombinant BALF4 protein was effectively expressed GS115 yeast cells. The molecular weight of re-
combinant BALF4 protein is approximately 52 000, and the recombinant BALF4 protein showed good immunoreactivity as
detected by Western blotting analysis. Recombinant BALF4 protein was used as coating antigen in detecting EBV-IgA anti-
body levels in serum samples collected from NPC patients and healthy controls, and the sensitivity and specificity of VCA-
BALF4 in the test were 81% and 94% , respectively. Conclusion: The recombinant BALF4 protein has been succesffuly
prepared and it has satisfying sensitivity and specificity in serum screening of NPC patients.
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£ MHYE( nasopharyngeal carcinoma, NPC )Jg&F& [
R 2R P T D DL ) — R R, T ~ IV 395
TEHE 5 AR AT RO B 95% 78% (49% Fl
23% , IV (1 V-2 A A7 T R 3 2 42
FEUESE, EB i B Epstein-Barr virus, EBV pas-Aliit
{18 2375 TR, R S BT AR A A 0 A Sy S5 WA 98 11
W2 Wi R AT o B T A AR AR L B0 B L L5
ERAIH .

EBV J&—Fl U4 DNA S5 7, 1E 5 AHRFH 90%
DA ROAMAAE 3 ~ 5 247 Bl R Rk e, B HEAT 4,
MO LM EZ M ANZEMIE 5 EBV MG, 41 Burkitt i#f
LR VEE T 4 B R A, o LA EBV 5 SRR R
W SE R Z . EBV BIEPUE T, DL EBV 54t
J5( viral capsid antigen, VCA ) J& fc 5 FH T 5 R g
i ) i2 Wbt i, 7 S e AR I P RO R
Hio VCA Z /D 30 Rl A A& AL, i 2 2%,
BT BRI HR A VCA-TgA B (4 AH L B I 43 7
PTCHEFE AT A2 Ay B S T o Ty b T e TR 7 1
H AT RIS W AT A DNA S2H HOR T4 B
AR T F2 EBV-VCA Hi 5 H Tl #5612 Wik 71,
B0 Ay W A A D B [ B gp125 2 VCA Y E 2T
JRZ K, i EBV L2 rh BALF4 JE A 25 i% . AT
FEHEFE BALF4 3£ R B ( aa302 ~ 802 )17 {441 &
A, A POk LR RE R GE R T4 BALFA 4
1, IEXF BALFA 25 178 S M8 G DU b ) SRt 45 4
SPESEAT 3T
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1.1 AR %

300 {3 HLEI2 A NPC R AY IS RE AR B
LR 2 B P dgs 5 B VT 9 b S e . 3k 121
B At 179 1, PRI 45 £25) % B E IR A
I, REIRYT o 300 RS BN AR Ak A L1
KAF BB f AR 2, Pk 172 6] Lotk 128 4], °F
BRI (43 £22) %, A SR USRS
EBV AHICHNR I 45 58 VG R 15, RS Bt #E 25 A
2t
1.2 wmptkde £ % 254

B95-8 kL 40L& 10% FCS.100 U/ml 75 %5
FEX 10 pg/ml 5% K1Y RPMI 1640 Kf 5% W #F
37 C 5% CO, %M 557, B R4 2 I, F X5
e mE B AN i 42 )7 51 DNA. K AT % DHSo K
& EBV R 2L N F S B BO5-8 4 T rp il ok
2FFLRR PR 22 B, AR pPICZo W B Invitrogen 22 H], iR
HIEN VIEE EcoR T .Not 1 .Pme 1 W BAE3E /N A],

TagDNA 450 T4ADNA EH:EEE H Promega A 1w,
DNA [m]g K afi 4k 500 60 0 3 25 R W] 8 R
YNB g H Difco 2~ &, Sl MEBERRBEAR 1C 1Y bt A [gA
Ptk S HRP ARIC I EHT N TgA 5535 W T 68 M 322
AEWABRA T . AT il .
1.3 pPICZa-BALF4 & 48 2 69 #) 32

G A EBV 2L 551 11 BALF4( 1 413
bp ) 3 K " 1 51 ), Pl N 5'-GGAATTCATGGT-
GGGCATAGAGCTCCCGG-3'; P2l 5'-CGGCGGC-
CGCATGCAGCGCTAACATGATGGC-3"( N il £k 3 4>
K EcoR T 1 Not T BEUIME A& ) 5140 I 24
Al L. DL EBV SRR 2R 81 AR, # LA T 4%
AT 48 .94 °C WA PE 5 min, SR)5 94 °C A8k 1
min,58 CiB K 1 min,72 °CZE{H 2 min, £ 35 PMEH
JF,72 °C #EAH 10 min, PCR /=% 5 2% & I ki
pPICZaA FH| EcoR 1 .Not 1 XUEGY], % J5 LA T4 DNA
HAEMG 4 CHEIESR . EHT YA 2R
FFA# DH5 o, £ 7% Zeocin( AWK R 2.5 pg/ul)
FIER LB Al 8 B R Rt . Ik 3 BREBCRAN B
VT Zeocin KSR LB WAAR: R 3L P P48, $EHL
JFORL pPICZa-BALF4 , EcoR 1 Fll Not T MUY % %,
T ORI 1 IR A I A S
1.4 pPICZa-BALF4 Jit % #: B A £ 4
BALF4 % & #9i% F AL

pPICZa-BALF4 T ki i Pme 1 264k, %5
LB B RE T GS115( mut* His™ ), R T & 25
peg/ml Zeocin™ YPDS V-4 I-,30 CH5%: 3 ~10 d,
PCR 3£ AR AL F . mut ™ R R0 e | MMH
1 MDH Ao B F2H BB B AR AT T BMGY WA
Rigi b ,30 °C 250 x g 2916 ~ 18 h, X4 D, [H N
2 ~ 6T BRI, - H AT BMMY Y 85 572 25
H1,29 C 250 r/min FRIERG IR, 45 24 h #b 35 H s )
LR ECH 0.5% 155 RE . HEHBFREEMW
24 48 .72.96 F1 120 h £ B[] 55 43 WIHURE 1 ml T
1.5 ml B0 R ELG, B R RV, ARG A5 )
[ 5 A B A E A A O, AT o e Y
WP RIRITA]
1.5 £41 BALF4 &G 84 44K

A I LI AT 4L BALF 2 20 R R
W MTJ5 , 1 SephadexG-25 #ij 58 M ¢ B A4 i £, 57
oo 1A 2% vh i ( 50 mmol/L Tris-HCl, 20 mmol/L
Nacl,pH 7.0 ), /] DEAE-Sepharose Fast Flow jinyilsy i
BH & T2 e At aifl, AR FR( 16 mm x 25 mm ), 1E
FPLC JZ M 2% & b 3 3 2 ml/min, 5E 48 3 B 10
mm/min. 85 M FE % W~ 50 mmol/1L Tris-
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HCI ( pH 7.0 ), A JEZEHH FE VMG, NaCl ¥ B2 43501
0.0.2.0.4.0.6 11 mol/L, 4T , R J5 Western
blotting 1 ELISA A6 & FH & M AU o
1.6 Western blotting #: ¥ 41 BALF4 & &

AR A 4] BALF4 25 (A9 1% 84T SDS-
PAGE, %X J5 ¥ 2 PVDF i, B8 28 Pk & B I 5 I A
EBV FHM: I , TBST YE 2 IR, SR 5 I A Bt B 1R
bR iC SR IgA P, FEIEY) DAB LA PVDF
b, o L A T A
1.7 ELISA 34 & 41 BALF4 &% & 69 2

FHALWE 2% vh 0K R I B 41 BALF4 2 i — &
GRS LR BE( 1:10,1:20,1: 40, «+---- 1:40 960,
1: 81 920 ), H ELISA 7 7 5 20 BALF4 2K 111 1Y 2L
Hro KR BRI BALFA 25 (A0 RN O 4%, B
AHRE 4 £L,100 pl/fL,4 C MRt pe. dEfT M
FRECEBV BHME LT S5 IE# A S 45 2 L) ik,
A HRP-EHi# IeA K DAB, B4l o, 3
PEREAS D (B K F 1E 5 X B 5 1 2 A Am i 22
() B R R LA, RIR i 4 BALFA 25 U
1.8 [ 4%3% ELISA A2 53-8 & & & o 75 ' BALF4-
IgA &

P Bealifl )5 i TR 2 BALF4 25 (VR A 47 5,
100 ng/100 pl BALEH R LM RPN A il
S JE AT G2 M5 (2895 B 12 R i RS
KA AR NREINL IR 4% 300 4] ) B8 BER, A
HRP #Ric B=EPT A IgA Fab Bt goat F( ab ), anti-hu-
man [gA-HRP |} BAD {8,450 nm J% £ 40 5E St
FRE DA, R INTE P BALF4-IgA FUIRAK . B
DAER T IEH 6 BRATIAE N b 2 A5 22 7 W7 BH
PR, W M. REEE = S 82 1038 Hh B
For HH R R LT SRR, e S = (R R
BFVPEAGE 51 50 %o B 2 1L 35 A 51

2 # R

2.1 pPICZa-BALF4 & 40 Jf 45 6 #) # Fo S 52

LL EBV 4 5EPA P50 siaie , 5 i 5 149
P48 BALF4 JEIH A4 B P2 I LA EcoR T F1 Not 1
XY 214 L WE L £, 10 o/ L Brt i W e 1 Fi Uk
YERE L TE 1 413 bp Ab AT ULEWE M7 4R, 5 B
BALF4 JER ) RN e 2455 B 1),

PCR 3% BALF4 3 K Bt 5 pPICZaA # ik %
PR KIGFTTA  B Pk i AR v 0 s 77, K
JiTKL, EcoR T Fl Not T XY, 10 /L BrEWEEE i E
TR /R 28 AR R — 2% 3 593 bp BYAAT , B4R
PIYITE 53 R P AN 25015 : — 2% 3 593 bp ZE47 I M 3%

TR OB, 75— 454K 1 413 bp, 5 BALF4 3L PCR
FEIR/AN—2( B 2 ). B BLUERH, pPICZaA-BALF4
AR BT DNA T 51 43 7 45 5 35 W 4 A
LR B BE 5 GenBank A1 A4 BALF4 3: K Fr BE R 31
— B, YIRS R L T LR AE SR A

by x| [

B 1 PCR ¥ BALF4 &
Fig.1 Amplification of BALF4 gene by PCR
M: DL2000 DNA marker; 1: pPICZa-BALF4

15 i
5 [
2 i = SN

T4

2 pPICZo-BALF4 EAFRRAWNEETILE
Fig.2 Identification of pPICZa-BALF4 recombinant
plasmid by double endonuclease digestion
M: DL2000 DNA marker; 1: pPICZa-BALF4;

2: pPICZaA and No: [ 5 3: DL15000 DNA marker

2.2 ¥4 BALF4 % G ¢8Rk

220 5 Al A D7 1) IE B HL UG %€ A8 1Y pPICZa-
BALF4 5ok [ Pme 1 BEUIZPMEAL I BT 5 A GS115
FEREA MG, T % Zeocin( 2 T i Wk B 10 pg/pl ) 1Y
YPDS A A, %8 H JE ~F-A b ] UL e [RDE
ST SRR B TE Y N T A BH M e B RE S PCR
1% Ak PCR 973 7= W 2 B8 bl L UKk
1 413 bp b ¥ M &5 B K 3 ), Ui pPICZa-
BALF4 JFOR0 T % AEREAN BN o 20 0ol Fs P s
FJEEA BALF4 & LW &2 Bk GS115 bk
B LD e R 205 S & 4] pPICZa-BALF4 JFk: 1Y
GS115 F#RE |35 64T SDS-PAGE( K 4 )., ZiESH
2 BALF4 5 F7E 52 000 AbA HH N 245 B, T oK
5 R s SRR E W0 JC A 1 R 1 4R B
2.3 41 BALF4 & & wsiib

alifb 5 B 4] BALF4 8 H %4 SDS-PAGE % 4
Wit W ge o e ] 24ty B B IE 2%, F 52 000 &k H B
— R ST B SR (RS )
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TEI
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3 PCR %7 pPICZo-BALF4 A AY Thik B 5 40 AR
Fig. 3 pPICZa-BALF4 plasmid was successffuly
transfected into yeast as identified by PCR
M. DI.2000 DNA marker; 1: BALF4
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h4in

S0k 1K)
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25 0

4 E% BALF4 EBH) SDS-PAGE 44
Fig. 4 SDS-PAGE analysis of recombinant BALF4 protein
1: Induced pPICZa-BALF4-GS115 supernatant;
2: Induced pPICZa-GS115 supernatant;
3: pPICZa-BALF4-GS115 supernatant; M: Marker

2.4 F4 BALK4 &R @6 LI RMEEE

W alifbny E 4 BALFA 4 ™ Y)i#E4T SDS-PAGE
Jo, B 2| PVDF I | 1T Western blotting ARt
(K 6)., Ziiin, EARIAENS EBV FHM: MG
FLE TEARRE 20T B d 24 52 000 4k H3 P — 455 ek

Eii

L
E 0

e &l

#ll AN
52 (MRl CARIL
4 2000
I% {HH)

5 &ifk/5EZH BALF4 EEH SDS-PAGE 53 iff
Fig. 5 SDS-PAGE analysis of purified
recombinant BALF4 protein
M: Marker; 1: Purified BALF4 protein

2.5 E40 BALF4 & & 407 69 2 M

Pl T4 BALF4 25 4% e B S AR, DA
BN g BH A I35 bR, 045 B 40 BALF4 25 3R
AU R 1:20 480, &2 HAS I /s & 2 Mk R -,

SR -

6 EZH BALF4 & HH#) Western blotting 25 7F
Fig. 6 Identifiction of recombinant BALF4

protein by Western blotting analysis

2.6 F8 BALF4 & & # ) 5% o8 J% & % BALF4-IgA
PR R BE T by T

FHEE 20 BALF4 25 I AE b, FH (a2 3
ELISA 60 52 0 937 5 25 11 IE H X6 BRI 7 4% 300 4,
PO ZE BH PR L 55555 0l oy 243 FT 13 AR A =075
H RAE S ESh 81% F194%

3 3t it

EBV FUA I 1 Sy 5 08 i 1) 4l Bh 12 W7 S 17
AT TR bR , 72 B8 5 B W R 1912 W A R4 o
R M EEEEEEN, CoNEWINEST AT 2
KA. 20 fiE22 90 4EARH), Sixbey 7 H EBV
A BT SR S EBV-IgA 254, #E A BRI - 2 40
Jl, fi# B EBV-IgA HURTE B2 Tt 5 B i A 1 5
WHF . ITAERMISE S WAESE, EBV il i TgA Bk
(F3 U586 )T B 40 P A T J e 5 A e
AN, XoF EL R A E R 5 EEVE . EBV M4
PUREHLL VCA-TgA IR R e 51 EBV LI 2746
73, YA AT e S W 12 W 1 T B g )
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TR R G A R BT 3 5, BT JS VCA-TgA $it
AT B AR S T B R, S R s A G TR R
WOT G VCA-IgA PRI BE 3 BL/INIE T+ 55, 25 1 5 b
SR KA Ko IXUEH] VCA-TgA 114X & WK ¥
(RS W, 7 RO L K T 25— HIT 1,
JeHXT BRAl VCA-TgA DU B = 2, 45416 R E
R B BY) A A bR AR S

VCA FH 8 A% A 58 1 58 280 B 0k A0 I 1 2
JRAL, H R R Z K gp125 i EBV FEH 4l
BALF4 RN 4t ® . AW %t EBV i T
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R —E R m . R R SRR R A R G H A
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