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Expression of Capsid Gene of Chinese Isolate of Rabbit
Hemorrhagic Disease Virus in Pichia pastoris
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Abstract The capsid protein ( VP60) gene of RHDV was subcloned into the Pichia expressin vector pPICZ B to express the
VP60 protein intracellularly. The recombinant plasmid was initially transformed into a E. coli strain TOP10 F'. After verifica-
tion of the construet by sequencing, the recombinant plasmid was linearized by Sac I in the 57 AOX1 region and then transformed
into Pichia pastoris strain GSI115 using the Pichia FasyComp Kit. After selecting and verifing for the insertion of VP60 gene in
the genome, two clones of Pichia transformants were select for expression test. The recombinant clones were first inoculate with
BMGY in baffled flask at 28 ~ 30°C in a shaking incubator (250 ~ 300 r/min) until culture reaches an 0D = 2 ~ 6, then re-
suspend the cell pellet to an ODgy of 1.0 in BMMY medium to induce expression for 5 days by methanol at a concentralion of
0.5% in a1 liter baffled flask covered with 2 layers of sterile gauze. Collect the cell pellets and break it by acid-washed 0.5 mm
glass beads. The expression of recombinant Pichia strains was detected by SDS-PACGE and Western analysis with a polyclenal se-
rum which showed a specific protein band of 60kD. Theses results indicales that the recombinant VP60 produced in Pichia was
antigenically similar to the viral polypeptide. Electron microscopic observation of the recombinant Pichia-derived protein revealed
the presence of vims-like panticles similar in size and appearance to native virus capsids. In the haemagglutination test, the
recombinant VLPs, like the native RHDV, also agglutinated hurnan blood type O ervthrocytes and eould be inhibited by the anti-
RHDY polyelonal serum.
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G FHEE MAE(RHD) R —#E RER N
EHiTHRMHEIEE R, KRR AR E D m
fEf # (RHDV), BHRWHE RINERE ., h L HR
mE EE ARG - kD IETELEHWES
(VPOOYZH AR . 3E4 A1k, 8 T RHDV 4 {4 5h 2
MR R AR RUBRT ZHEANE
HAHEAREY TR EE NSRS, 545MH
KA EMF G TEE L% X RHDY 2 THRH
FIIEE A TE KB AT AT RAGE oA E B R
B EET VPO EB Y .

Ee A B RE ( Pichia pastoris veast) 0T 5 % B Bk
M—REREEEE. A FHMSEMNESE X
MENIELRSEARPEITEZNB EER
&4 A RGBT RHDV VPO EHFEAMIRE -
A e e R B FE R B T ik TSR Z VPeO B H
FIEE, Sk — P ARRKE. 2 H — 1
RHDV 2 F I BH AU 35 T 26k

1 #E575%E

1.1 R . EHLERE

Pichia pastoris FETE IR B A 4 pPICZ B,
KT TOPIOF K EEREH GS1L5 ) B INVITRO-
GEN 4y ], & RHDV WX84 # &5 EH Vel KR HE
410 K pGEM-T-VP6O thy 7™ # $i % #4 2", RHDV
WXS4 R A H G e miE RN KFEHEEFK
b A E AR AT
1.2 SFEYEXA

NBI/BCIP $ Al & . (i F 40 % 1oG BT 41 14
ZAT EEEES S T R L Bl Yeasl eatract, Yeast
Nitrogen Base{ YNB, & & #2) .D-Sorhitol . L-Histidine .
D-Bictin. D-Glucase . Glveerol F1 Methanol 1 H IN-
VITROGEN 24 7] ; Peptone K Lyticase # 5 Sigma 22 7] -
1.3 VPeo EREHARSHRESANHE

¥5 pGEM-VP60 & 4 BT %i Ll Bgl 1 88 41 i3 (8] 4X
VPeD KA I L4 BsmB ] RE Y4 BERYGRL pPICZ B
A LR Lk B L KB T A B TOPIOF' , 22 )
) P B U105 o O i 19 0 BH P 72 B pPICZb-VI60, JT H
ZFEPIE KR TSR
1.4 BOELEPCRETE

EREHBBEBHRES Sec | RELE, R
Al Pichia EasyComp X ¥ & Z M | Ry 5 (L ¥
FE CS11S #, A& Zeocin B9 YPDS F #5753 PH
EARE. A BESE T Sml YPD B EAFIH
FE, ZE LB 4, M DNA 51T PCR

P RNEHRIEE PCR =W iTak, MELR
HR.PCRHIRRMAFNT

5 AOX I 5|¥. 5'-GACTGGTTCCAATTGACAA-
GC-3';

3’ RHDV P3 [#: 5'-GCAAATGGCATTCTGACA-
TCC-3'

R GE & AF: 95C il £ Smin; 94 Imin, 55
Imin, 72°C2min, 35 {3 ; 72°CHE 4 10min.
1.5 MDH.MMH FHETEHAFHFR

P N E A BEE WA M T MDH T iR -,
CHEF 2 d 5 HWE R —E ARS8 T e
#il & B IDH FT MMH F48 I, 28C K 3% 2 d, 0 L B2
CheE TR PR FRERER -
1.6 EHEENBESRKERKREFYNBZSHE

PR EC & 4~ 3 A BE B T I IE HE R T 25 mL BMMG
AR E P, F 250 mL Y §EE L # 28°C ~ 30°C 250 ~
300r/min #FIEEEFF 16 ~ 18h, {H H 0D, 58] 2 ~6,1¢
KBEE,H BMMY R BB EREE 0Dy, =1,
T 28C~30CLIHIBE AR A4, HiE, BR 4h
A KBEEEEKER S, BLOWERK, T
# mL ¥ &P A 100pL BE BF R Wk (Nal, PO,
50mol/L, EDTA 1mmol/L, PMSF lmmol/L, 5% H i1,
pH=7.4}, BIMAZEBMNEER BEERELEH
bE R s 30s, H IS K 30s, R 8 K & LELE
RS,
1.7 EAESHEEREWHERBE KR Wes-
tern-blotting % il

WERFIRHE 070 B W 5% 891k %
Fe- #1.6 b BFHER(LERAEGHEBRE
LR R BAERT BE) B 20pL EEE . F A Hoefer 23
8] miniVE ALk Rk St s, MR, —
BRUESYHTERE; 5 —HRE A Hoefer 22 5)
miniVE EI35 8, B HEH T NC E L, A%
RHDY & 0 I i 4% % 80 5 L 36 1T Western-blot 52
Tag ¢
1.8 TR RIE YR M 58 10 6t R
1.8.1 THEGHERZATHOMmEERE . 18 RKAH
ANO7 R L] 4 M 39T, B AT DL pH6.5 0.85% PBS #&
PR PEIRE R AT MM L BB KRR 29 B I
25uL 1.6 4t AR A R AR 5 T BE B 8 m 38R F
xEILHBE, IMASEH 2% A AREBR, kS
¥s), B 25CHEH 30min SWEL R . HELIER
HEF R 56 B R A S5 AL BE B h A 3 1, L RHD 3R %R
R IR 22 57 3 L i M PR P X B
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1.8.2 EAAREFARAPYH M EMN H AR HE
1.8.1 Fril 4 3= ik 7= 9 (A 4% X4 ) &0 i 3 41, % K
BEEAS M HARGNER, THRELERE—
A A 0.025mL 17 , R )5 LA E B ER K 1% O B
FEH124L, WA 0.025mL A& 8~ HA LIk
FURBBRTES P H s E 25CHEH 30~
60min, FTELTMA 2 K EH A ORI
0.025mL,25C# & 30 ~ 60min J§ WE LR -

1.9 BABSERATINSEFRENE

1.9.1 FHEESFEERATYHNEERBERE. ¥
1.6 LB EF A9 GS115 Bk KXW H G LA pH6.4 2%
B €386 i ¥4 5 10min, UL PHILIPS TECNAI2 & 5 e
WHEWERE.

1.9.2 EAAMBERETUMORERENE K
1004L 1.6 Zb BB 47 /) fF R #F S 5 % B RHDV R4 &
& [ 7 T 37°CHH 1h /5,12 000r/min > 30min, F
b3, DLEE A S0uL % & F /K 8 B & &, B 30ul [
1.9.1 BT e EMEE

2 % R

2.1 B4AREMNEEREE

ik B Zeocin FLtEH E A T M 40X 1 1 VP60
FHERT 4T PCR U &, 4% B pPIC-
Zb-VPO B b M EH BB HE S MY M — &
1.0kb #1 1.3kb B %4, 7~ VP60 HE DB S F)
BgERAY T,
2.2 BEAWRENESE

HABHEE MDH MMH TR EA K THE
=5, XKEAMBEABESEY R MUT,
2.3 EABSRARETYHNEREX

BIFREATY, ZHRX FIHRERES, R
AEENEERBRY S EFR4BSHBRARLLE
HEARBYANAHER IR FHFE,
2.4 EARBESRETHHOER

B FE L H4 T Western-blot %3, 7] FE N
FEMEH AN REES PR P — 4 60kD HEEH
ZW B VPO BEAW(RE2), MIFEHMEER
RAEEAHBEBELR R L ZEASRT, KHEA
VP60 HEAA S XKARAEOHMN SREEN,
Fet, sl B —&FFRENNEF ETEETH
MEONRABRTRAFODEAT —EBREOFER.
W, N E R EATERE S b XA ol GBI B AT
IEBE R .
2.5 BEARBEFRESY MDD LR

ZRH, 16 CHTENTFRFESAEAHUEN

1 EHMEH SDS-PAGE HEE R
Fig. 1 SDS-PAGE analysis of the expression products
1: molecular weight standard; 2: BSA(66kd);3: lysates of induced cul-
ture product of Pichia pastoris pPICZb; 4: lysates of induced culture
product of Pichia pastoris pPICZb-VP60; 5: lysates of induced culture
product of Pichia pastoris GS115/PPICZ/lac Z.

31— —
0— -

14— &
2 EAXEHS5%HM RHDV & & MFF ) Western-blot
Fig. 2 Westem blot analysis of the expression products
1: molecular weight standard; 2: lysates of induced culture product of
Pickia pastoris pPICZb-YP60; 3: lysates of induced culture product of
Pichia pastoris pPICZb; 4: lysates of induced culture product of Pichia
pastoris pPICZb-VP60 .

Mg, AT AR A O RIAL 400, B i 4 2°, [
F, bR IR 71 i 1L 5 5 W7 8P RHDV 19 5 4
g mH, ZHEERETPE XK RHDV AF |+
S EYEERE.
2.6 EARBEREFONERERAE
EHET T RAEESRKFIES XA RHDV 52
LA BERE TR, A/ 40nm, E# I, A BEHFIE
RHDV W Ry 2 5@ R S B+ MR R LY.
2.7 BEARBHREASYNEEBERE
R WA R 3 A 2L KA E YR R R
SR 2.6 MEMBRER T HEREWN VPO O
A B MM KN RADV FE 8RR
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B3 4 F 3k Y A o R e R K
Fig. 3 The haemagglutination and haemagglutination
inhibitien test of the expression products
1: the haemagglutination test of the expression products; 2: the haemag-
glutination inhibition test of the expression products by anti-RHDV serum;
3: positive control; 4: negative control.

B4 BARSEEZEATDERN RHDV B3 BN
Fig. 4 Electron micrographs of RHDV VLPs from lysates
of induced culture product of Pichia pastoris pPICZb-VP60

B 5 RHDV VS SRS WE

Fig. 5 Resulis of immunoeleciron microscopy of
RHDV VLPs using anti-RHDV serum

3 1 #

% Y [l #E ( Rabbit Hemorrhagic Disease, RHD) /&
4 it [ £E % % ( Rabbit Hemorrhagic Disease virus,
RHDV) P B R —F 2t AR RE . HER
FEAHE BT % RHDV WIBE S ¥ AW ¥EMa T
EYERE BRRESRXERSREHENET
HHEREN RHNER. ZRTENRBRE L RNA
AE.EEAH 737 MEERER,HA 2 IR
HEER, A &EBEEIEQ, KPP RKTEAR
RHDV (M —ZHME B, Bl VPeO, SRF AR
B R M HEMX, BRI ZM8H K RHDV

BENARKEY BARKMLUOE—-ERARY
)RR R HEA A ST AT 8RR bR,
A F f i AE A5 T R 4K A AR MR AR B 3R ik i R
BLLRTLLLITAE SR, AfITX RHDV % i 49 8F 55 &
EERTEE TE S 0D, H 5 6E A ) 5 5% Wb
e, LAERITF I A A KE R T RO EDE
SHME, BETH AHRULEFHEREIRERL
KT P E 4k RHDV VPo0 8, LIMIHER &K &
RHDV HiBBEH M RE,

MEFKBREAIEE, AW i RE=YAEM
B FEAHRERAEFE-XSREAMNEROR
WL RBARRAN RSN RAER BEEESN
BEBHAUER EHEENEARRYREHN
F ik Y00 M B A B, B 0 RT DAHE T, VPEO 2
RAEEHESPHEIT -EBHNRE. BRTE
SMEEAESR RSP HAIRAERE, BXRF LN
AR, I Tetamus Toxin Fragment ¢ MK LS
B] @ik 12g/L, 1l Mouse serotonin Receptor [ % ik B
H#A 0.001g/L, ZMIEEAEREKEHENEE
R A, —RAMERER S FIIMAERFE, 55—
HHE,RENPIEFRFANELBVWAEEEER,
WA ARBSMBEEANMEREE B SR, Xt
F—#EQ WEHTRALTRERERERELF
#, ALRAERERBEFANEINELT , MEER
B £ B 4 R RHDV VP60 & A # 4T T 918 &if,
TSR RZ b RITH# S EREFHE
ML LHTHRRENFBRER Al AEBEF. b
HIESCE RHDV 2R T8 897l th B et
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