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1.1 LM

J 1 2 7 AR p YD 1 AR TS 157 £F EBY 10078 Bk
F L K R 2 B 5 B T K T 0 Y T B
A THNV-Sn 12033 bR GHEE H 1 ik . K
(E.coli) DHSa N A SE G AR AF o BRI A V) i Taq
DNAR G HF . BRGIENVIEEKpn 1. Xho 1. T,
W . SR pMDI18-T simplelly [ TaKaRa’y
Al MERETORLEE BUA N & . BRI DNASRE B
& K a7 & 1 H OMEGA/A F] ;- Goat Anti-
Rabbit IgG antibody H&L (HRP). Goat Anti-Rabbit
IgG antibody H&L (Cy3)I4J H Abcam/A w5 et
GHE I PUIAR A 250 3 i 4 5 A AL 7350 Dy 43
Brati, b 25 4 A b2l A BRA w4

1.2 SR HZ*

Wt s GE AL R ITRIEIHNY -
Sni1203HMGEHILKEFES, F fHPrimer
Premier5.0% G#E [ 2 K ¥ 9 #1750 0, IF4h &
pYD 1Y £ s B ST F ik it 5| W H +
GEHAMMENER., LESI®pA: 5
GGTACCAGACACCATGATCACCACTCCG 3'fin
AKpn TRV S (PRI AR ) TS #pB: 5
CTCGAGTCAGGACCGGTTTGCCAG 3'fil A Xho
IO s CRRIZAr ), §738 B BaR/NA
813 bp,

GE OBk @ ETFHMpYDI-GHIME L)
S PR AT B THN VB 3L G BAR , pA.
pBAM B . 515 GHEE 1 3 R 4T PCRY”
B, YRR B Y & B IS i #pMDI18-T
simpledZ (& HE 47 M0 7 o WP 45 R 58 4 15 1)
pMD18-T-GJit A 28 XUl V] J5 iE #p YD 148 4& , If
W e 2 ) % B L GEE R i pY D1 344 i 44
ANpYDI1-G,

pYDI-GU LB B H R AL T fhik S
HE SRR [ 13109 J7 3% il £ T4 12 B EBYY 100/8% 52 45 4
Ma, I TFEBY100/Z 40 4 51 mAS ng
pYDI1% ik K S 2 IE# B pYD1-Glii b, )5
SEEDIIA T mLF (91 mol/LILBYEE, I-4%4 % 3

1.5 mLR % 30 °CH5 351 WG 4 T YNBIE £
R (ERER, NEOER) L, 30 °CH R
F2d. e R LT, IF53 04 44 W EBY 100/
pYDIHMEBY100/pYD1-G.

B A TR TGEANEFREL Pk Wi
TE B ) PRV B Ak T 5 A 2% W % B YNB-
CAAREFRHE T, 30 °CHE % 55 57 15 H 0D fH 1E
2.0~5.00F, 4000 r/min#i.0>8 mind ALK . JFHE
BOJEMEE T IA S A 2% LM YNB-
CAAR A E BB, M HESFWN
ODyofH7E0.5~1.0, F &k Ji5 I IR 41 i 20 °CHE
IRrbdiR G355, B SGEAMRIL, I ilTEdk
FIEM0~60 hiy HORE, %2 HIE A RE
15 o

B4 R @ &7 G%& @ 49 Western Blotting 2 #7
Kk R G MBI E Rk, &
PBSY: 230 5 4% IR SCHR (141452 Bt 149 J7 ¥ X e RE 41
JfL 2R 18T R 1 G AT HR I, IR IS 1 2R
H E W5 4T 12% SDS-PAGESE G HL 7K o HL Wk e
B EMMAREEREE L, MAPBS(& H 1%BSA)
FIREM h, PBSPEUW3M G, MARIIGEM
PURME I —4$T . goat anti-rabbit IgG antibody H&L
(HRP)E iy Z e, % BBk 3 18 SR /R 9 GEE (k47
Western Blottingf ], I L&A pYD14s JBkL 1)
R0 AT 5 AR X B

B i R\ R T GE& A 6 B IR R ) #
AN TR] B B) B 175 5 S %) 1 Bk 4 0 SO AE TR A
A PBSYER 3 ; LA RPLGHE APUIRE N —di,
i E 1 bR L PBSTE G, A Goat Anti-
Rabbit IgG antibody H&L (Cy3)/E N Z 3t 5 B £k 40
ML 1 h, PBSPEA S HUEE B 40 M3 T 408
b, FFLFERE R RS E A B B 98O0 B E
17 G PE D EAT I

BB R &R T GE G &R X Uk )

W 175 T A [R) ][] B 114 15 B 20 i FH PBS Uk ¢ 33k
FHPBSH B (400 25 & A 2x104~/mL, A SBTGE
HPLRVE R —PL . goat anti-rabbit [gG antibody
H&L (Cy3)E N i 47 i 4 Ak, DA
K17 FHEBY 100/pYD1-GIE #RAE g %t BE

2 4R
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F) A AR FE AT GHE P B PCRY™ 1, A5 W 3 4 Sk
ZM B ). K I IE 0 B9 pMD 18-T-G i K fiff
G [m H i B S pYDI1gk ik g4, #ALE. coli
DHSog 37 25 20 M J #E 47 %5 78 o 1T UL 35 Bl Y G &
A Bt RpYD1#E & %71 (E12), *BHpYD1-GHE 4]
Jo L) )

1 2 3 M

bp

1000
750

1 GEE =¥k E
L BIHER G 2~3. G293 Ji Br: ML DL 20009 7 A ifE
Fig. 1 Agrose gel analysis of G gene PCR products
1. negative control; 2-3. PCR product of G gene; M. DL 2000 DNA

marker

1 2 M M,
bp

5000

1000
750

&2 pYDI-GEHRNEIEE
1.pYDI-GEH T KL; 2. WEYIJE F¥pYDI-GE A i fi; M,. DL
15 000> T &b ifE; M,. DL 20004 T 5 by ifE

Fig. 2 Identification of pYD1-G by dual-digestion

1. recombinant plasmid.; 2.dual-digestion plasmid; M;. DL 15 000 DNA
marker; M. DL 2000 DNA marker

2.2 pYDI-GEAL L EREES £ M PRI 45 1L Fimik

P 5 IEH 1 pYD1-GHE 4 5t ki M pY D123 it
BHAL ABRE R B EBY 100/ Z 541, &
YNBBERER: 2 5L ¥ J5 , A FHPCRAY J5 32 647 FH
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PEde b FROKE . mEER B IKLE LT LF B
pYDI1-GH 4 JFk: £ 48 W T 5 A B 1 87 25 41 it
(E3),

bp

1000
750

B3 pYDI-GEHERNBENBSHMMNLEELR

Fig. 3 Agrose gel analysis after being
transformed with EBY100
1. negative control; 2. PCR product after transformed with EBY100; M.
DL 2000 DNA marker

2.3 EERERRGEHWestern Blotting 5347

i JESCHR 14109 7 L P2 HUEE B R AR I G
#E H 17 Western Blotting 7387, L& FHpYDI
25 JoOREL 0 T B 20 L7 7 IR R X IR 422%F
HABHE S G, S A pYDI-GHE 4 J5UkL 1Y B £k 40 i
BT RSN RN AW, MEA
pY D173 JURL %) T Bk 48 355 3 77 1 OF oK Hh B 2%
(Fl4), B\ TEAFFpYDI-GEIENGHE 2

20

4 E2E3RIAGE HHYWestern blottingE
LEIEX IR, 2B R R R AMGED: M. RS TR
Fig. 4 Western blotting analysis of
EBY100 displayed G protein
1. negative control; 2. G protein displayed on EBY100; M. prestained

protein ladder



73 MUt G A Y M A A B R AT T A A TR R TR R 1109

Aga2-GRil & & 111 1B 20 R T 8% B 20 Mo 3% 1
It Western Blotting## 5 1 45 47 K/INE 2942 ku
Ak . Western BlottingZ¥ 5 3¢ HH % £ 41 i o 2 % 35
TGHEH.

24 BERERRGERNREILRN

FIH & A 2% FLBE Y YNB-CAA RS 57 5 i B
FEREAN AT GRE LI R 3R 16, JEr BEE SRR
JEWRE, BEHMEANRBEN . 96N
B R L R R, Ak T pYDI1-GH 415 Y i
Y T T S AN I N (T 2
pY D174 F A4 (14 [ 1 210 i 2 18 A D41 6858 ' (&
). ERZEREH, AL T pYDI1-GH 415k
P 200 i i 2h 2k O H R /R T G

2.5 BERERRGEBNRI M

N TS E GEE 2 A5 ) R R T RE 40 i 2
T, 75 Ak 0 R A0 R AT T O =X A i
AR I 43 M o B 22 2% 2K LB/ S 5 10 1% FF 40
feL, ST RS ARSI, - LAEBY 100/ pYD1-G
RKIFEFHERIE X IR, 455 B /7REBY100/pYD1-G
PRI IOLE 5 m (24, 36, 48F160 h
BEICHR LA N 32% . 54% . TA%FN75%)

50 pm

FEBY100/pYD1-GA 175 5 4l i Fr A H 1 258 S 15
SO (IR BE2%) 5 BE & 5 S B 3E ,
EBY 100/pYD1-Gifs 3 I bk 9 Ol 5t B o Bl =2 388 hm
IFAEE 48 W 2 ek B Ik Bl i i . 45 2R %W
GEHCAZ MY ER TR MEBY 10009 £
T, I B 0 B A E] 448 h(/&l5).

3 iR

& Yo M 3 1L 2% B IR FE 0 S B el | £ S
() 2 EAL g, H TR X THNV 5 58 1 1 i 3=
EADNARER . WA RETE %, BIRDNAZE T
EmERC&matk, BEEENEZL, &
JeRAPETTIL, RBEWCRESIE NN 42,
T THNVXT0.2~0.6 gft B ey, R £ p AR Y
BE /N G TR B R e R TR R OR
Bt P SR g ), 7 — R LR TR
W) Z A kL e, %R
MR EARSHpCMVIE B, FAERAEEGEIA
VA B e B o T S B 28 B B AR O T, H R
5% 22 % FH BRUR% 14 5 =X THNV 25 T G2 14 F
TR R 40 I TG i 6 A% R A T
VEWEPRR M, 55 0GR R AL T iR

Eh BESHpRERRGEENRERLEM
1,2 ¥ AbpYDIZ sk (O BERF AN M s 2. 28 MM 45 s 3, 4. 5 bpYDI1-GE 41 5RO B BEAN ML 524 by 4. PN L Fs S, 6. ik

PYD -G 41 5 b ) B B 40 i 355 248 hs 6. o e 45 1

Plate Fluorescence detection of EBY100 expressed G protein

1, 2. yeast cell transformed with pYD1 control vector; 2. served as fluorescence result; 3, 4. yeast cell induced for 24 h after transformed with pYD1-G

vector; 4. served as fluorescence result; 5, 6. yeast cell induced for 48 h after transformed with pYD1-G vector; 6. served as fluorescence result

http://www.scxuebao.cn



110 N 40 %
80 1 ]
500 1 ) E 80 7
] PYDL-G control 70 ] pYDI-G 24 h 70 3 pYDI-G 36 h
<& 400 2% <& 32% & 60 E 54%,
~ & ] p2 ~ 2 ~ Z E
5 3001 ®E HE 50
=9 — 9 — 9 E
5= as 52
= 3 2004 = g = g ;g—
100 E
10 4
0 L LR L | _‘ O
100 10° 10* 10 0 100 10* 10° 100 10° 10* 10°
WIGHRE WILIRSE WILIRE
fluorescence intensity fluorescence intensity fluorescence intensity
(a) (b) (©
70
300 pYDI-G 48 h 60 pYDI-G 60 h
<_ 250 74% <_ 50 75%
~ Z ~ &
& § 200 & % 40
= S 150 =3 30
23 23
F ° 100 F]°2
50 10
0 0
0> 100 100 10° 100100 10* 10°
BRI 2 i
fluorescence intensity fluorescence intensity
(d) (e)
5 ESRERRGEBRI AN

() fLpYDI-GIH K 2 % S B BEAI ;. (b)5 bpYDI1-GJ5 5 524 hi B BEAR L ; (o) AbpYDI1-GJ5 ¥ 536 hit) B BF4H ML : ()% {LpYDI-

GJi 5 F48 hifI FE B4 (o) pYD1-GJ5 5 5 60 hir) B BF 4 il

Fig. 5 The flow cytometry analysis of EBY100 yeast strain transformed with

pYD1-G plasmid and incubated in galactose

(a) yeast cell transformed with pYD1-G without induction; (b) yeast cell induced for 24 h after transformed with pYD1-G; (c) yeast cell induced for 36 h

after transformed with pYD1-G; (d) yeast cell induced for 48 h after transformed with pYD1-G; (e) yeast cell induced for 60 h after transformed with

pYDI1-G

A, AR SRR IF A RE ST e IR F K SR B
HEEYFIEE . A EAZ A0 R A G
1, AIF T R 114 8 v B BB BE A I T 3 A
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ol -5t 4R R 19N DAL & 8 A S0 IA T R
TRERE M A RERE AR AR O B AR R )
5LV IE bW 0 R RIS AR YA, BB
XS IR AR A R IR e AT R AL . R S
Hey A 25 B 2R I B I A B T, sk b R kR R A
PR IRJE B S IR EE HRERE B A R T RARRE
A A A PR Pl T TR PR R A AR R Y i
R IR ATR, BaniE, BEHAAY/

e
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TEERRAI MR T, JF A Bl 1R G se v vk
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spot syndrome virus, WSSV). [f]+fHZhudE 0
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Yeast surface display system of infectious hematopoietic
necrosis virus glycoprotein

ZHAO lJingzhuang, XU Liming, LIUMiao, CAO Yongsheng,
YIN Jiasheng, LIU Hongbai, LU Tongyan"
(Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Glycoprotein is the most important surface antigen of infectious haematopoietic necrosis virus (IHNV),
and it has been served as the major gene for virus detection and vaccine development. The specific PCR primers
for IHNV glycoprotein gene replication were designed based on the plasmid containing IHNV-Sn1203
glycoprotein gene. The PCR product was ligated to yeast surface display vector pYD1 and the recombinant
plasmid pYD1-G was transformed into EBY 100 cell. The transformed EBY100/pYD1-G cell was induced by
galactose and the protein expression was detected by cell immunofluorescence, Western Blotting and flow
cytometry. The cell immunofluorescence result showed that the transformed EBY 100 cell presented a red
fluorescence, and Western blotting analysis obtained a specific glycoprotein band. Both of these two results
indicated that the glycoprotein was successfully displayed on the surface of yeast cell. The flow cytometry analysis
showed that the glycoprotein expression was increased with the galactose induced time, and the maximum
expression was obtained at 48 h. The successful display of glycoprotein on the yeast surface laid a foundation for

live oral vaccine development.
Key words: infectious hematopoietic necrosis virus; glycoprotein; eukaryotic expression; yeast surface display
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