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Expression of gp125 Protein of Epstein-Barr Virus in Pichia pastoris and Application in
Detection of Nasopharyngeal Carcinoma

HU Bo!, ZHANG Xin-ling?, ZHOU Wen-ying', LI Lin'*
(1. Department of Laboratory Medicine ; 2. Department of Ultrasound, The Third Affiliated Hospital, Sun Yat-sen University,
Guangzhou 510630, China)

Abstract: [Objective] To analyze the application of recombinant gpl125 proteins in serological diagnosis of nasopharyngeal
carcinoma (NPC). [Methods] DNA was extracted from the B95-8 cells was used as the templates in a polymerase chain reaction
(PCR). gp125 gene (2574 bp) was generated and inserted into pPIC9 vector. The recombinant plasmids were transformed into GS115
yeast by electroporation. The yeast transformants induced by methanol expressed recombinant proteins. The recombinant proteins
synthesized were coated to microplate for detection of EBV-IgA antibody in NPC patients by ELISA. [Results] We have successfully
secretly expressed the recombinant gp125 protein in the Pichia pastoris. The molecular weight of product was approximately 110 000.
The recombinant protein gp125 in the culture supernatant showed good immunoreactivity with IgA antibodies to EBV by Western blot. A
novel ELISA was established using Pichia pastoris-expressed gp125 proteins. Serum samples were collected from patients with NPC and
healthy controls and using this ELISA tested. The sensitivity and the specificity of gp125 tests in the NPC sera were 78.0% and 92.0%,
separately. [Conclusion] The recombinant proteins gp125 were highly secretly expressed in pichia pastoris, the diagnostic value of the
recombinant protein in screening for NPC patients was primary evaluated and the valuable pPIC9-gp125 yeast strain was obtained.
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EBV (1 ILI5 2245 U R FH S e 6k | S e i Fi
ELISA 887715 o B o vk Al 2 Bl i DR oy S
2RI BE M 20 M T 15052 32 00 R 2852 Vi) S5 B0 1, 8 i
B ELISA J7ik prit, {2 B a2 TR &R
R AL T IR o S P 0 R PR A8 A TG [
Ak B B AR, BRI T ELISA 73 8 52 bR g
FHo B AERR HE X NPC A 25 UEAT RS W il
1BYT, FIH DNA H4H AR SR BB H T 8
EBV-VCA it J5t F T il 812 Wizl 51 2 24 i 20575 ff
Yep a4 EBV VCA HUJ5 & NPC 1Y 2
PUF, HZ PR F B S 8o 4, gp125 J& VCA
M EEPR ZKZ —, B EB R & & F 4+
BALF4 SN 4 f5 , i T2 —Fii s 1, RN EH 41 %
KR E 5 F A 110 000, H— AT FR A
gpl2515), ARBFFER HI SRR b RGERIN T gpl25
FAHE A, HTRIAR A gpl25-TgA HLik, 53Hr
T gpl25 HUJEAE NPC LG 2712 Wi () S50k B Rk
S RHZE A PR AE NPC 2 W7 i A,

1 #H#H57*

1.1 HRIR

300 9 BERIZ N NPC H I LT FEAS Sk B
WL R A B R R BE B, VTR R B Be . B 1
221 5 Atk 79 1, V-2 (45 £ 25) % Y E IR
BREIRTT . 500 Xt BRZARA SR 5 Hril K
“RHE A Befd AR, Bk 372 . &tk
128 5], - ¥ (43 + 22) % (R 4 B} [E] 2003 2005
4E), 372 4y EB 5 PCR BABHPE LT (BHTE 75
By BAYE 297 173, F-24 (42 £ 20) % | KA IHE] 2005
i) 430k B R R R A= B O e e M
TRITEE B¢, EB fi5 8 PCR & & 4G 38 71 & g [
L K 2 5k 2 FE P A BR A |, PCR A4 51 ok it
Roche 23 A] LightCycler & 3E[E BioRad MJ Option I1
T s BAAL R 2 TR DA IR £ A6 Y TgM TG
PHEEFRA 21 17 B A0 75 1gM TG A7) &
K B BREE AR AR 27 3 3595k B H Ll 2 B R AR
BEBil )iz 85, wGh W A 35 ZENS SCIENTIFIC
INC,
1.2 Bhigik s ikl

EB 3 85 % Ak 19 bk 4 97 20 i Ak B9S -8 4 it 1t
B P LR A4 SR B 22 B, B R R IR AR pPICOA Al
FEEE TR GS115 W T3 [ Invitrogen 23 7 (F5156 8 45

BeAE), KRBT IM109 T BT A7 ko 9 14
ZeocinTM FH T 56 7 W 1 T A1 K i AT B BH 4 v B
(RfE . S EE DNA fi30 &w A Ly T
A, DNA [ S alifk a0 & QIA quick Gel
Extraction Kit(QIACEN) W H 3K A, i NI
fiti % TADNA % 4% /¥4 1 New England Biolabs,
E WX YNB I H Difco /A 5], EBV VCA-IgA #i
PRI R G B b DUR A TR BRA R,
1.3 EHABRMNHHERETE

EBV DNA BY#EECS B SCHk[6], UL EBV Ji #
DNA MY 38 gp125 05 A 40 i L ] BALF4
(2574 bp), P51 LG A RS, 519
FEHINR :F: 5° =G GAATTC ATG CTC GAG AAC
AGG ACA GCCTAC TG -3’ ;R: 5’ - CG GCGGCCGC
TTA CTG CAG GGT GGC AAT GCC-3, F K 5]
Y1, R ATFUFS1IY); WZEERS A EcoR 1 A1 Not 1 i
YL, P 44U .98 <C 10S,55 °C 155,72 C
3 min; P3G 40 MEFR , B PCR §784 724 10 wL 7¢
10 g/L (SR BEEE IS I FL Uk TRk CEE gL o, 2841
ST R ULELLE 3 ¥ PCR 77 ) BALF4 K i A
pPICO #% & #4 7 & 4 B B & ik 34K pPICY -
BALF4 , XUV L Kk S DNA J7 51 43 B % 5 B 41 i
B, FLRERAE WA SCA R F M, FELLTORL pPICY-
BALF4 28 Sal 1 ZetEfb, M ZEfLILEE T BE N
GS115 (mut+, His—) , i% & 7 MD ~F-#x I ,300C 5%
7% 3~10 d, PCR IEFEEFHYEE AL F . mut+F A G
(A MMH F1 MDH P-4z .
1.4 HHEEHgpI125 WFSFRIE LEEMLGNK

A4 A I BE TR AR R RN T BMGY WA 85 57 5
H1, 30 °C 3.0 xg 2 16~18 h, >4 600 nm WG (D)
{E=2 ~ 6 B B.OWORANMN, F 2+ BMMY A
Rigedkrh | 29 °C 3.0 xg RIERF7 , A 24 h #bFTH
FER| AW ]y 4 o/ LT3R, I RFFRE
JG ) 24 48 72 .96 F1 120 h 4% W A] 25 40 5 BORE 1
mL F 1.5 mL B0 P ELL, iR LiE, T
RGN 45 FsF (i) o7, o s R0 B R B (A, AT
i B AR s R R AR I ], [FIEE 2SR T 1.2 4,
8,12 Fl 16 g/L [1) I B 2 e 5 %of & 21 2 (A A T35
S, W 2 AR R SR i o e A H A Rk
B, BOWES A EA gpl25 HEHM EiFET T
T E B R — SR N A TR R BE S (SDS-PAGE) HL
k. WEEOBEME ST R LIE 4 SDS-
PAGE HLYKJG 7Y PVDF 5, fin EB FHAE LT , 4%
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J 3 A B 1 PR R A 1 SR BTN TG PR,
4T Western blot £, F ELISA kil 5 5% L35 h
H gpl25 BN, MBS TR LIEH Y gpl25
HHE AW ABERR I EEATS , 1 SephadexG-25
) SRR R AT i, T 4 Ay L 4 2 P A (50 mmol/L
Tris—HCI, 20 mmol/L NaCl,pH 7.0), H] DEAE-
Sepharose Fast Flow B g HH A B 12 e dd alifk | A
ABL(16 mmx25 mm) , 7F FPLC J2 M4 8 b i 2
mL/min, FEZCHEE 10 mm/min, V-7 % S FE 5 2%
A (50 mmol /L Tris—Hel, pH 7.0), A % £ 4
FEVERG , NaCl ¥ 54514 0.0.2,0.4.0.6 F1 1 mol/L,
SDS-PAGE #1 ELISA I £ % P A4 B, SR 5
1570, BT SDS-PAGE F1 ELISA £l 2 4
TR AAL R
1.5 Gp125-IgA Hikayin

i REAifb 1) gp125 L ER 1,100 ng/100 pl.
ALY B B I P 205 SRR, PBS A, HRP g
ICHIEHT N IgA Fab Bt [ Goat F(ab)2 Anti—Human
IgA-HRP] fEM4%T, H ELISA [al335 461 NPC
A RNt R R AR AR (1) 1ML T VCA —gp125-IgA 7K
S, DY BRI IR B R I, 450nm K AR A
., [ AHBT R B Bhr i 9 04 d5c T AR Mk 3 O 1
WEME ., #id ROC M Ik Al (cut—off
), BUEEE N NPC B EBRA T A BHPERS H R |y
S A T HE A ) B ARG 3 A ] A AR ]
B AL 5 DR AEY) TR A RS F EBV VCA-IgA
P pAAS T G A TR
1.6 HREXEZ

EB 57 PCR R0 B B I3 | 4l 29
1AL I1 A 1gM G Ui BHVE 3 . F 240 A s 5
IeM TG HrAa B i3 23 0 FH A gp120 41 &
il 25 19 gp120-TgA HUAAKIN R 264 4G
1.7 SHITESHR

GeiT43HT F SPSS 12.0 %A, VCA TgA K60 f)
A450 FHl x 5D Fon, AL RITHECEORHY He AR
FFxFN R RITHL . P<0.05 H2E5BA ST

2 4 R
2.1 pPIC9-BALF4 #{f#EfEARIE

PR EBV %8 DNA AP 1 opl125 4
i K BALF4,PCR 7= %) 22 B JIG Ml v, Uk S8 58, 7E

2574bp Ab W] ULENVE B 4547 , 5 HLS I BALF4 LK
B RNELFFE (1),

3000
2000
2574
1000

E 1 PCR # & BALF4 EHF
Fig.1 PCR products of BALF4 gene
M. DGL2000 DNA marker; 1: PCR product of BALF4(2574 bp)

¥ BALF4 JEP4E A 044K pPICO FYAH B A 55,
1530 20 ki pPICO-BALF4 , 2841434 K i)
Y e R BALF4 JE R P51 E 8, BE PR A7 [ G
w(E 2),

bp
pPICO 2 000

3 000
BALF4

2 000

1000

2 EHARHL pPIC9-BALF4 HIEGHI 447
Fig.2 Double digestion of recombinant plasmid of
pPIC9-BALF4
1: pPIC9A / EcoR I+Not I; 2; pPICO9-BALF4/ EcoR I+Not I;
M. DGL2000 DNA marker

SDS-PAGE 7R~ , ZH EES TR pPICO-
BALF4 (1) GS115 BERER G FE L3 o b 3 —AH X 43
F B2 110 000 [ 4R S0 447, 5 e
gp125 F [ ARXT 73 BT S AR AT , FikKF- 24 o
FEHE 62% (8 3), Wi A pPICO 25 # K/ GS115
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FERE R RE IR g b s A B AR G 7% g
MAEAEEIA HMEE gpl25 WEN 20 mg/L,

ku 1 2 3 4 ku
120 | e o—— - 110
100 = BALF4

2

3 EHZEBM SDS-PAGE 531
Fig.3 SDS-PAGE analysis of recombinant protein
1: The expressed pPIC9 /GS115 supernatants; 2: The expressed
supernatants of non—transformed GS115; 3. Protein molecular weight

Markers; 4: The expressed pPIC9-BALF4/GS115 supernatants

pPICO-BALF4/GS115 41 P& bk 78 H i 5
72 h Gy Wb IA AR U B, 2R 96 h R T IR
R ELISA AL 1:204 800, 7E 15T
72 h i SR AN F B 1 o/ 2 ¢/ 4 g/1L,
8 g/L.12 g/L 16 g/L XJ 2 B b} i #4715 3 %
ik, EREI(E 4), A RERFRAE 0.5%1 H ik
JETRBHMEANSM Rm, 1 g/L 16 g/L
A B T T LT AN Rs AR T 7E 4 /L Fl 8 g/L
18 F e B2 3R IA /K AR

25r

L(1:10000)
— ; [

e
tn

1 2 4 8 12 16
Cg/l)

=

B4 EAERMNREFREFSRE
Fig.4 Optimal methanol concentration
Recombinant yeast was induced with a final Methanol
concentration of 1 g/L, 2 g/L, 4 ¢/L, 8 ¢/L, 12 g/L, 16 g/L,
respectively and collected supernatant at 72 h. L Titre of recombinant

protein in supernatant; C; A final methanol concentration

22 E4H gpl125 EHHEEMAL
western blot i 7~ 7E A0 XF 43 Jii & A7 110 000
Ab B — 25 R, SEUIY gp125 HAEH

RS 235 B AHAT (18 5) .

1 2 ku

|

- BALF4

110

B 5 EZHZE B/ Western blot 534

Fig.5 Western blot analysis of recombinant protein
1: The pPIC9 /GS115 expressed supernatants; 2: The pPIC9—
gpl125/GS115 expressed supernatants

SDS-PAGE % iz s Yefan] L Ehbr (5
TR ANy T Al AR5 B T2 gpl25 FE A, A
Xt F o 110 000, 4l 7E 90% LA | (# 6)

1 M ku

BALF4

1
120
110 kit e o
86
. K
|
B “LEHEZEHR SDS-PAGE 5317
Fig.6 SDS-PAGE analysis of purified recombinant
protein

1: The purified recombinant pPIC9—gp125 protein; M Protein

molecular weight Markers

2.3 gp125-IgA HLikayE

AL )5 1) gp125 8 VR RGBT IR 43 30T
SN KB S AR BRAR R AR A AT R (Gl ROC
280 0 H cut—off {H), H gp125 fE M BEHTIR,
1E NPC (B PR BAPE R (78.0% ) B & v Tt st I
IRONTE] EBV VCA-TgA T A I 751 25 4G I AH [R]
A9 NPC B35 A BAVE R (64% ; x*=20.11, P <
0.01), 5 A g2 E X, WA R ) A (gt
X HRZH v iy BE P 25350 Ry 8.0% 11 10% , 25 57 TC5¢
rE L (¢ =1.16, P>0.05,% 1),
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Fz 1 gpl120-IgA F1 EBV VCA-IgA i F & (/R ) #&ill NPC BEFER ABLERILE
Table 1 Comparison of results of VCA-IgA in NPC patients and healthy controls by using gp120-IgA and
EBV VCA-IgA kit (beier)

NPC(n =300) Healthy controls(n = 500)

Group — — )

A450 Positive rate A450 Positive rate cut—off
Gpl120-IgA 0.575 = 0.265 78%(234/300) 0.120 £ 0.118 8% (40/500) 0.356
VCA-IgA (beier) 0.545 £ 0.312 64.0%(192/300) 0.148 + 0.106 10%(50/500) 0.305
X2 20.11 1.16
P <0.01 >0.05

24 FHRMUEZ NPC & VCA RSB RArptl

PCR FABAYE LT gp125-TgA K4k 5 . 7 297
{3 EBV PCR BMEARA Y gp125 B A & 45 19
R A Y BLBH P25 2 s 78 75 {7 EBV PCR
PEFRA A 19 4y gp125-TgA K6 BHAE | PH A 2%
R BLAE EBV PCR BHME AR A 1, gp125-1gA
P AARAG DA X A B A DN (%) R 5 oA 1009% 5 R4
SR EE 1 A 11 A 1M 1gG UK B i i 21 £y
W EB ST gpl25-TgA A& H B PHYE ; 4N
G 7% 1gM IgG T4 BH M 1ML 3% 27 0 v ,EB 45 5
gp125-IgA KA i BLFHYE

3 i i

EBV B EB B FHK Epstein —Barr 2N T
1964 4F- ]\ Burkitt's 3k B2 987 41 i 22 Hp 0 5 21 19 9
B, I AR T A AN RBRYL JE  A EAR
PR A — o 5 N IE AL I T A bk L 4 i
I ESIERA EBV 5 NPC VA6, NPC (8%
I3 BA 5T 28 EB S EEPUR AR, Hrh
FEVERAR R e A B BTt , (il EA  EBNAT,
VCA F1 DNA BiF45E 70 H AT i Se 4 J5 il 4 5 1
PUARRAN 1 TH 85 5 & A AR I IR kB9 Z s
P AE NPC & & X B T2 28 P A8 45 X F
NPC ()73 & ANGY YA B BB E X,

EB i B2 PLIR (VCA) J& NPC [ EE 2 Wbt
i, HEEHUREZ AR gp125 AN A4 Sy S
JE W EBV BEAF R Y KB B Y (1) 55 A (i 1
HiE . REWFFEIESS , EBV VCA TgA 4k TS 2
NPC fBHFHEZ —, H VCA IgA FiiiseT g
I, S NPC R 12 W7 P A 1 3 2 04 i i 22 4K
o ABFIT 228 % I BO5S-8 41 i i 14 it gp125
() 2 A 35 PR A e g v Rk, A SR REAS 2 — A4 Xt

EeOR R R — A R AU AN EE RIS R S,
B, gifb 7, vl @K For i AM R
T RABE Tl A A = SRR AN EAZRINR
45, HEARTRE BRI AT A TSR FL 2 P 4 A Y 2 1
BRI, WS In T, E QIS , e
FSCFIARE ARG | Wl R A 8 o 25 o1 | BT I R 4
IR B P 3k 1) S 21 2 1 LA W) R AR R AR AL
(AP DR BEAh | NS RRYL BE AR IR B (AL
RIAK, B0 2R G0 R DR B AR R 1A S AR b
A A A S, Tl a2 Wl 25 R 2 A
B IR . A S AR TR v R b s L
FIR TR gpl125 YL, FRF=WAIAH
Xt 431 JF 5ok 110 000, Western blot TIF 32147 A
RSN M, HAE AL s Hai ik 90% L I,
ELISA K45 5 B 7% gp125 HAHE 5 NPC ¥
M7 [R) LA A a2 S M 5 ep125 BN Y
TR KN 62% , ik w0 20 mg/L, 1] LU LR
FUASLA Wil A P A

Gpl25 /& VCA EE Y iy F2 iy, FEHLIK
B g8 SN R B S I, A A T A A% 4
MO N ARBFTERIR T gpl25 HA, 1B N st
JEXE NPC R85 g i A AR A A7 Al 5 R s
(78.0%) . 2 1= AL DR A F] EBV VCA-IgA $iT
KGR 7 £ (64% ) (x*=20.11,P<0.01), 2= %4
it X, PR AERE R IENY gpl25
B A PR AE RS T NPC i A /Y RS 7
L TAC st DURAEY) TG BR /A A EBV VCA-IgA
ORI &, LA [R50 (4 4 5 40 1) ok
92.0% M1 90% , 2= LG TT2F R L, ALK EN 4
TEXEIREERE TP 33K T BALF4(S) (aa287-623) 167 H:
1 VCA -BALF4 (S) i R B (76.3% ) Fil VCA -
BALF4 1) RAGE (78% ) b 4530 , (B R S Pk
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W, 55 EB JRBE gp125 1 I RER IS KAE S5 R AG D0 v 1) 17 785

(96%) W BT 54 (92%) , #&/~8 BALF4 &K F
B rl e A 5 R A AR S BN T R R S R
FIax IR e 7%, v RE 24 = NPC i Ak
MRS VCA—gp125 TgA X T NPC (19 54812
AR, AR I RER IR R gpl25 20 8 0
NPC Jig APEA TG, PR R A 78.0% , 157 20%
ZEA7 B9 NPC & 07k F VCA—gpl125 TgA Piikks:
W, H R R A BT AT A ) LY 2 bR S T
VLHIRZW A 1) NPC B, et T VCA S
FAPUFRBL, T2 H 5 e ARG T
BRI, A e 5 NPC L2 W7 0 R A
P, BART SRR PR R BEEA TR AR I, i A 1F
Fib— 50T, AL H EB Jk# PCR B FHE I
. RIS B R0 Al 2 e T PR B P b
A B AR FE DR BH YRR AT gp125 B FIE A
KB R R S A T8 42, BHPRZS SR H BT
EB Ji# PCR FHPE IS 11, 76 EBV PCR BIPERRAS |
PAAEIRDE TR PUR FHPERR A | E 4 M S A PR
PEARAS FR 4 BB SIERH gp125 F T EBV IgA
PRI | B A e R Sk

AHEFE R SR RS S W R T
epl25 T F, FFH TR NPC FgHExT it
ML gpl25-TgA PUik, XTixmEHPTIRAE NPC 1L
HFEW T I E ST T OB, AR T
NPC i & A3 — & i {8 19 pPIC9-BALF4 £
PR TR IR, R EY gpl125 H A LIARL
HiHF NPC A AH PR R
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