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Secreted Expression of D2V Envelope Glycoprotein in Pichia pastoris
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Abstract: The E gene of dengue-2 virus was amplified using RT-PCR mothod from the C6/36 cells in-
fected by D2V NGC strain and inserted into pPICZ a B vector. The recombinant plasmid was integret-
ed into Pichia pastoris X-33 by electroporation and the expressed products were analyzed with SDS-
PAGE and Western blotting. High level secreted expression was performed by determining the Mut
phenotype and screening multi-copy integrants in the recombinant Pichia strains. The molecular mass
of recombinant E glycoprotein was approx. 69kD and secreted into supernatants when induced with
methanol. The expression product was able to reacted with D2V polyclone antibody and D2V E specif-
ic McAb. MCAC purified E-hisidine-tagged protein from the expressed product with HisTrap Kit can
bind immunologically to His antibody and D2V E specific McAb in Western-blot assay. This study
suggests the entire E gene coding D2V envelope glycoprotein can be expressed efficiently in Pichia
pastoris and the expressed products of E fusion protein could amount to 0.1g/L.

Key wdrds: Dengue virus; E glycoprotein; Secreted expression; Pichia pastoris

.

#HE . Ll pPICZ o B A#R{k, Y ] RT-PCR W D2V M C6/36 IMEMBEPRELK E £E, d B EAR
HESACBHEBHEARRESY, SRAXEFX ZREEFMPCRANBE Mu " BINBSEINESCH, SFNESE
FAE QKD WRESED, SSEEREN VEREZEAS TREREMFT . R LB EXXRA YIS
D2V E SRERRAM D2V ERHFTRN; REFEYEERESCEANEHRITRBALVSHEREN ERESED
HEERAEENE, FREFEENSK D2V E ZAVERFARKESETREIURE ERSEIRARE
#®0.1g/L,

X@FE. BERE EHEHA;FURE ERRESE

chE 438 . R373.33 XEIFIRE A XERE . 1003-5125(2002)03-0198-04

B R (DV) NEREE MK R IER RNA /K (ADE), “EHBE DV EEHHHH. EEHARK
#, Ul AT s R R A EHA R ERRAT, HELFTENCOEBEEASRERMNEHWED, B
HAGHBEE MARFEIRFELESIE(DHF/ 495 MEERAR, H FEAN 60kD, BEREER
DSS)TifERFE T, B FHAMIEERHE T, HHALSCERE, M SRESARERERENER
TORBRPEARRTFEMKBENEAERER HES, BRRPESERY., MXESREHHHE

WoRs B $9.2001-11-07, ¥[8 H #7.2001-12-17
* BEMB . TR ENETBRPFEES TR (201036)
VEZ M . A (1964-), B, IHEREE, BEFRRA, AEFUEMEYEHG =G L2060, IR FTEANBEREIRS 2 8H
BTEWE,
o A ITAFE(1953-), 0, IR A, #i%,. 1L S0H, Correspondence author. Tel:020 — 87331594, E-mail:jiang LF@sums. edu. cn



http://www.cqvip.com

w3l

D000 http://iwww.cqvip.com|

REKZE. B NFEEEAEREE PN WEE 199

XARBRBEREH I NEEEBNHRIEREE AL
B.CAHM, X 3 MR ERE LM 16 T REH
Fz0. BHIASX EEARERMCZH I, FHE
FEERFREMA =AY ERRRER, XEREH
MERRTOENRREANESETHRER, B
DV EE s RE, RFRMAXE TREER
TEE2K D2V E EEFHABRBE#ITEERERIE,
ERBHWRNELRE EA, SEAHFR L DV
TR AR B B B B A1

1 #MHEERE

1.1 EEZEHHSHF

BT AL pPICZaB. & 3t {8 5 7R [ BE 8 B8 ( Pichia
pastoris ) X-33 HEMEHLAE K Zeocin H Invitrogen
I )58, D2V NGC # E fFFRV¥E 8 $1 3HS-1-21 H
%E CDC #21#, 3T D2V £ 7wk Hi & & = ] %,
HRP B ¥HiR IgCBBERNE L BLAA, B E
& EMEH (MCACYHE X A I FE I 2> F] # His Trap
Kit, R A B O BENB/RBRELNFTH
Macrosep SOK/30K, BB B B BK (425~ 600nm) I3
H Sigma 28],
1.2 HE4AN pPICZoB-E i

C6/36 MR E D2V ERAEN+ + + E + +
+ + i RO EBR A2 32 BN RNA, 35 # 5 F ik
5% cDNA Ei#ffT PCR ¥ 14,158 1.5kb 8y E #
BB, F Pst 1 M1 Xba 1 B§VIE & pPICZ o« B A 8E
L5/ PCR =4, Bk Bl . &l {k j5 fl TADNA B
HEHE, & Zeocin FIERMEIRET 5. 1kb BHEAHRK
¥z, f7 44 pPICZ o B-E,
1.3 BESMEBS5REER
1.3.1 ®BHEFEFFHL. H Sacl BBYIESH kL pPICZ
a B-E fEH 44, 2tk B A DNA1Opg 5 80pl
PR ESHGEATRY 0. 2cm B
(Bio-Rad)IR &, UK Smin J& F Bio-Rad GenePulser
BEATH BT, BAES ¥ Invitrogen A T35, BUR X
T4 & 100pg/mL $i 4 K Zeocin B YPDS F iR,
30CHE3E 2-4 do
1.3.2 HEHYEZE.HMMEMD FRULHSRE
AAE, HREFEH P YPDS EA KM A Zeocin
RENBREE (RS S MM 4R, B 5 MD F
R, B# 30CHEHF 2 -3d, Al MEAKEFLEEH]
E3i
1.3.3 FREZSENES F. . BREH Zeocin WWBRH

BE(HmES)AMTFERERAE TN (50 ~
1 000pg/ mL Zeocin )YPDS 4R, 30C %3 2 - 4 d.
1.3.4 HEY #.2 % Invitrogen A F IR IEIEEE
REUEE R B 1k DNA, DLtk h B AR 3% R PCR %%
918 D2V E ZH, B 5'A0X1 f1 3'X0A1 31~
¥ AOX1 #H, Bt PCR =¥t 170R Ae S B s e ¥k
1.4 #FEFRIAME

1.4.1 FESRE X33 AZFEAME, TR
R F o A vEXT BR, BEER 8 R BN Mut™ BB
Wk T/ N RFES RIE, HEEN Invitrogen 23 7] #
BAFfe ™, B BMGY HEX A KM AR E
ETF BMMY, ODgo I EHRELIH 1.0, & 30C KRG
Y5 96h, B 24h AN AR 1. 0% # FHEE, 43 51l
F 12, 24, 36, 48, 60, 72, 84, 96h BUEER ] ,
1.4.2 BEkSH HosE LESHEBRItE, BUN
B RS FREXRIER) #1T SDS-PAGE #
k5 a2l
1.4.3 REFYMEERNEE B THREE
B4R AT R EN IR K ),
1.5 HMERERHAFGHL

1.5.1 MR WHFEELHSWERENME
HETIRE (73 # ) A 250mL BMMY (ODgpo 2925 1.0) 33
THES, HREERGIE SR 96h, & 24h IMAKRKE
H1.0%0 FEI G 12h E HEEE,
1.5.2 EAFESN BREEFLEERASCE
T E 2 ODygo/ODggo 1, ME AKX EHRIKE
(g/L) = (1.550D;5,-0.750D,5) X HBEMFEITH S
EURE, 3 SDSPAGE Btfa G B~ &£ EH
AW, RESTRAEASEARIS M HH,
1.5.3 BWEBARKRM 2% Invitrogen 2 & K
A NBREM RN R RN AT AN,
B BB 4T SDS-PAGE Hik,
1.5.4 MHECKR FREESHEFTRE
B MM IEFW & 1% THERX0.5%BEH BM-
MY, REEFMEELREIR,
1.6 BERBSEOdA

¥ 73adEBE®mSWEE EEAWIERBE(BM-
MY 72h) KB B O, BB A SRR O At
THRGE, X RS AW RFEERERERE
H His Trap Kit i &4l {b, SDS-PAGE 1 & % E[l1iF
RE(D2V E R RAEARNE) RN EE

HH o
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2.1 D2V E BEEEHRNTLE

PCRy¥H S5 D2v ek EEBE KD —EMY
1500bp 1 &2, ¥ B U1 # 4k DNA 55 PCR F=#i%
B, H Zeocin AR MILIKB T 5. 1kb WEH K
¥r, %1 % 4 pPICZaB-E,
2.2 BEERALFHIRBESER

Bl YPDS FH (& 100ug/mL Zeocin )]
KH¥E+Z EEANEMER, B4 MM/MD 13+ 1F
HHEARESHEELAKAY M FRE, F8
Mut* REIE % E#F 500~1 000pg/mL &HKEH
Zeocin TR E XN LS F. HLIRIW
BERE R R S FE L T 69 DNA VA, BR3Pt 1T
PCR 71, 715 3] £4 1500bp B9 i BX, ¥ AOX1 %
R 2.1~2.2kb W B, RKHAAF E ZBENBG AR
BEEaEk AOX1 EE(H 1),

E 2 M

bp

21227
5147
2017

1584
1375

947
831

564

B BEERILTHPCRERE
Fig.1 PCR analysis of Pichia chromosomal DNA using AOX1 primers
1, Positive clone ( pPICZ a B-E/X-33 integrant); 2, Negative control
(pPICZ a B-E/X-33 integrant) ; M, ADNA/EcoR 1 + Hind 1.

2.3 EREE4HRNAERSEINHBEIRL
ZENESEHLTHLISYEREESERE
(BMMY)96h, 5 #A B B L i #£ 17 SDS-PAGE H
k, 5EANBE(BERE X33)MBEXNHEE(ZE
PR FEAEREH LB RR, I E —RERGSIE
3% 24d BRI HEIINEE O S WHRE, T2h BB &4,
Hb mBeEEORELERES, HEHBEMHEX
FEN69000d IEBALRW, ZREBRWTIUREN
VERSERE?2).
2.4 FATHE G REENE SR
D2V ZBHME R4 E BHe ST RERE
PEMITENL 69kD A —M B B EH, M EX R

B 5 25 Ok 54 4 BR 1 X B B AR AE R B 1 o 2%
HOERAREIFYTEEHAWEZEAFEERER
NYE(HE 3),

Egp—

—is 29

M2 THESERgGRER
Fig.2 SDS-PAGE of expressed E fusion protein by different period
M, Protein marker {(D); 1, X-33 (Control); 2 — 7, Clone 73 # ex-
pressed by 12,24,36,48,60,72h;8, Negative control ( pPICZ « B/X-33

integrant) .
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1te

97
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29

193 #ikgy D2V E HIpy i ell
Fig.3 Waestern blotting of D2V E protein expressed in Pichia pastoris
A, Protein marker; B, Positive (pPICZ a B -E/X-33 integrants) ; C, Neg-
ative control (pPIC Za B/X-33 integrant).

2.5 EEANHEREIRECELSH

73 # BRI R Y LRERB MM S0t ET
M E,24h FFEEHE EBE QST WRIE, 48~72h [MEH
SWwRE,’hEFHE EAEEASKELERD
#34%,.EZEEBRAREIRTZ0.1¢/L,

WHAREO MM EFRBERLE ERMEERR
&, TiFE BMMY i 1% TEER O0.5%BER
FEEMH EEARKE UABES EERHRE
&,
2.6 EMEEANAL ,

FBIEME B RE 5 SDS-PAGE W 69kD f9 & H 24
BEWM, ERESFEMENR(MCAC) EEHHBIK
SouEEll g — 69kD £, M A EEA KT HE
AHE BREEFYFEL4EREN ERSER
gatb B R E KRB R ME(E 4),
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M4 FEFYWHALRNIEL SDS-PAGE
Fig.4 SDS-PAGE of expressed products before and after MCAC pu-

rification
1, Purified sample by MCAC; 2, Negative control {(pPIC Z a B/X-33 in-
tegrant) ; 3, Primary expressed supernatant;4, Sample after frist ultrafilt-
ed; 5, Sample after second ultrafilted; 6, Pichia cell lysate; M, Protein

marker.

3 itig ,
F¥EYCRARBHERIBEWXEZEMNEE
AR B TFREZELAT YRR TR ES
EZAHR MEFRLHABREZAAREREA
FHEMNEAEEZEA, AANATFRKEERERSERK
BEMEAEEAY, He X FEHma R EPER
BIEE, BF Kelly SEUHEEEMHE-SO &
BH5EE¥ D2V EBEAUSEREER (fEgp) H 1,
JFERA rEgp R KRR EEAMR N EHMINEER
i, T Sugrue ¥ F BB E KBS WEEL
BN EEAMER L, XEBT S AKENAR

BHR(VLPs), B TrERBM B RCEESE

WERELAIRPTRNMOHHER AR ER
FATRE T EEEEAnEmE, HE &40
MEARKERR, NS LEXMEHAEAER,
ARH D2V 2k E EE TR ETHELESA
BESEMRER 2FASBISWAENEAE
BA, HAX S TRAN 6900, SIEFBERL. &
HAERENEEARNEELT B, S2RHRMEHR
MEEEEEXHEAERARGE R RN E, £H
EBFAEZBESHFTREIRD,
BRYFRKESHEE S UNEOREER
L AEFAMIINEHEFAREHAREE, SIEERE
He /N MEHRE ERESRAISESE N,
B HREETDIHFESEERFIME XD, &5
RERESHLTHELRELES ABERE AOX1
HEMHREA LB (ER Mu" )BRE%, FABK
B Zeoein R BEENBSHALT, AFHRES
ERHALE —BAERGIETE 24h G B REINEE
H,72h X0 &g, Kb B4 I WEEMEAE

BEORESRNO0.1g/L, EEFR LELEARM
3%, B8 EMEEA T EERKESEB RS W
RiE, N HBEATI R E AR,

EZEAXMBE X-33. ZF e REm
SDSPAGE WUk s+ T B /R, FHHEEBR XA EEHA
S AEERHEOBRKFHHE, ATREAIRENE
BHRFEMRBTERE/NBRFH) w58 i
HESRIM L AL SEH YR —F X, &
REREREEBEWHET N EAEREBEVWHFHENA
MCAC HARLEN RE =Y, REMLEL ERORE
Hemr M, A EHARRAPIRM D2V HET AR
5 B A9 B B 2 R 14

i TR MK pPICZ « B R H B fHE X-33
HPLKEEAGH R IAETEHARAGHAEER
W fE R R RS
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