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Characterization of Murine Leukemia Virus Recombinants
Bearing prrsv GP5 Glycoproteins
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Abstract: The highly virulent PRRSV isolate strain HN-1/06 was cultivated on Marc-145. To study the viral entry mechanisms, the
GP5 gene of PRRSV isolate was amplified by RT-PCR and cloned into pcDNA3.0 to generate the expressing plasmid pcDNA-GP5.
pcDNA-GP5 was transfected into 293T by the calcium phosphate precipitation method. Analysis of flow cytometry confirmed that
the GP5 proteins were expressed in surface of the 293T cells. Then 293T cells were transfected with pcDNA-GP5, pHIT60 and
pHIT111 plasmids to generate pseudotyping virus. The pseudotyping virus supernatant was harvested 48 hours post-transfection and
was detected by Western blotting and infection assay. Western blotting indicated that the GP5 glycoproteins were incorporated into
the retroviral pseudotyped virus. Infection assay showed that the pseudotyped virus infected 293T and Mark-145 cell. The
pseudotyped virus could be used to further study infectious mechanism of PRRSV.
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T RO TEIR YL R0, A2 AR S5 6, 4 M A il
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PR RNA 8, 784026 b8 T 30 Bk & s 22 F
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(ORF), ORF1(ORF1a,ORF1b)%ifh i #E RNA & il i,
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SRR B HAE R IR TR pcDNA3.0, Mark-145
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PR 7] £ QIAquick Gel Extraction Kit g H
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EHUE AR 0. Polybrene iy Sigma 23 &) 77 .
12 A&

1.2.1 PRRSV GP5 A/ 1%

Z 4 GenBank "k KM GP5 K ¥ —
SRS S #1(P1: 5 -CGGGAATTCATGTTGGGG
AAATGC-3' #ll P2: 5' -ATACTCGAGCTAGAGACG
ACCCCATTG-3', 5I# M55l AT EcoR 1
Xho T UM &) o S B @RA ) TREAT FR 2
"l 4. 28 Promega /A f) RNAgents® Total
RNA Isolation System (i 542 HUK & RNA J&
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95°C T A8 M 5 min; 94°C 75 4% 1 min .54°C iE /K 1 min,
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% 3K, 5 FITC i RbisE 19G 4°C EEF 1 h,
PBS-3% FCS P 3 Wk, it =2t AL Al
1.2.6 AW TE7E
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R T 3K
1.2.8  MULV-GP5 /&7 7 /s 7 14 0 i

JEYLET 24 h 7E 6 fLAR b4y B R 293T .
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Wi W, A Poly-brene (V& H 8 pg/mL), %
B 2 h JE A 10%1003 i) DMEM 58 415 55, 16 h
Ja WO B SE AR R, 48 h JEREFLINA 200 uL 4745
JE R 24 i 2% vl (RLB) % 3 7 4 24/ A i, 4% B
Promega /A ] Lac Z #6357 & B 5 2547 Lac Z 3
PR 2 3K A A

2 %

2.1 PRRSV GP5 £#[##) RT-PCR # ## 5% [&

X PRRSV HN-1/06 77 2§ bk 205 52 1 58 2k )=,
FEHL RNA #if, NiH5149 P1. P2 #4F RT-PCR #”
HH GP5 FE[H, S5 HEL 603 A AT BRI AAT,
ST B BOR/MESF (L] 1) PCR =4
Al I Fie B R 95 5 pGEM®-T #iikgb 744 | 5%
1k, % EcoR 1 A1 Xho I XUV % & d 41 ks, HUFH
PEE A R AT AN o P A e 25 R S B 4
fifi GenBank ] EF488048 & S0 4 11 14 Ak Ho %t 43 #r
FPABRIE AL 98.7%. R Y B GP5 JE[H K i
603 ML IR, fUdh H ARG H 1 ATG |2 L%
5 TAA S BAE, Hegmtd 201 2k, JL
H 55 KRR 31 IR .
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1 PRRSV RT-PCR #/##4t &
Fig. 1 Results of RT-PCR amplification
M: DL 2000 marker; 1, 2: RT-PCR product of disease sample
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433 EcoR 1 Al Xho I 747 WUEF] pcDNA3.O
M pGEM-GP5, 435l a1k H By Fr B, & BEH B 7
PEAT B . Ak, PREUEE 415k EAT EcoR I Al
Xho T XUPGY) 48 455 9 5.4 kb F1 603 bp Z2 47 1Y
Zkitr, 4395 pcDNA3.0 F AT GP5 & K K/ MHAT,
LB FRAS T B E A R, 44 i pcDNA-GP5( L
Kl 2) .
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Fig. 2 ldentify of recombinant plasmid pcDNA-GP5
M2: DL 2000 marker; M1: DL 15000 marker; 1, 2:
pcDNA-GP5/EcoR | and Xho |

2.3 GP5E&EB7E 293T fifasRkis

W5 T2 JTORLIBE I B Yy 293T 4i i, 48 h 5 Uik
YU B AR Y M, 5 PRRSV S0 240 298k
FhRicd RN, 8 A A AR, 5 B
REOGT LG REAG N 1) GP5 25 I 7E 293T 4 il Rk (WK 3),
k%] 33%.
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Fig. 3 Expression of pcDNA-GP5 in 293T cells
A: negative control(4% fluorescent cells); B: expression of
pcDNA-GPS5 in 293T cells(33% fluorescent cells)

24 GP5 EHE MuLV-GP5 BEFHEMRE
By FRiE
W Bk pHIT60, pHIT111 Il pcDNA-GP5 1:##%

Yy 293T ZififL 48 h J&, BURAVN T B, (RSO
FBRRH AR, SR L 20% FE M £ RS 1 7 8 1
B0, 1 PBS BiRUiiE. 24N EEvive, M GP5 24t
FEHT R —PriEfT SDS-PAGE #il Western blotting
(Bl 4), S5RARFHER 40, KNk 25 kD, 43
515 GP5 I R/IMHAF, 1 GP5 2K [ 7E I 1
WOk R AR T RIK

kD

97.2 —

66.4 —

443 —

29.0 —

GPs

143 —

4 SRIZENESHH MuLV-GP5 Bi% S
Fig. 4 Analysis of MuLV-GP5 psedotyping by Western blotting
1: negative control; 2: MuLV-GP5

2.5 MuLV-GP5 {REVFEH BN E

B4 3 2L () B R 5 B B3, A i e 293T .
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H AT T R s A R 220 MuLV g
AR A R B SR HE I AR L A Gy . TEASBE SR
W IR F B JBCRE pHIT60 £ Z 414G MuLV B 45+ &
P 35 PR, R g it A0 25 1 1Y) gag ik DR 44 i 58 5 Tl 1)
pol JE[H, #r A CMV Ja3h+, & SV40 W&+,
PHIT111 FEZALHE MuLV MEEEMES & . 3 KA b
HEEFH] 3 -LTR, CMV JF 3+l SV40 ()% il
LK ARICE P LacZ, BT pHIT60. pHIT111 #i
PCDNA3.0 T #4 d i) A% R IR AR E B A CMV JF 3
TR0 SV40 &1, T 293T 44 SV40 K T it
Ji, RERSHE NGl SVA0 &1 Ok 48 DLEL, BT L
Mk =R EOR L YL S 293T 4 i I 43 R R G i
P2k ACERY 256 =Rl Fkl pHIT60, pHIT111
FAN I B 38 ook 2% L 293T A MU, |3 X4 v
St 2 7 A A TR A A R, (L 3 S {1 TR 2 Ok AN
— 8 HB LA YL AN A e, A T SR AN A
WE] Lacz KRR IE, A REIEW] X BB i B A
JERGL P o T X T B B A T — A I TR o A R R
SR BT A A B A SR 1 RE 5 7E BT B R R
35 i AT 3 TR A5 281 2 08 AR T TR i %) % 7R 9 i 0 20 L
ARG PE

AR I B R R OE 2 i, (A
N PRRSV [ B AR 1176005 55 25 1 19 44 i ke ¢
HEVE, 1 PRRSV ) GP5 e D5 2 ith kA LAk 1) 44 i
A EA B R FEbE, GBS S A T Ak,
Hrpfyuik i M2 5, g E2i315] GP5 &[T,
XU I S IR BT R A R R R A —E
KFR, S, GPS M EAHRMMEIHT, AIigS
W HE B TEAE DG . T GP5 12 SRR 45 o
WS EE SR L, 0] GP5 2K 115 41 4 40 i mg P )
AR FORLRUIVE R 3 Ik 48 s 2 )5t ALY 5 2 Bk 48
o A B R RO A AR SR B ORI 0, Y s
B RIPUASS, TETE IR RS e 2R AR B T B,
[Fi] B, R A 280 B L 79 5 2 Ik 48 s o e gk e, JLrp
PR A Bk m i E N GL S
A, T GL & [1F1 PRRSV GP5 & [ 21 54 515 1y ]
Uk, HIt, GPS 2 F7E PRRSV HIEURME . 217,
TRy 5 4 il 45 T A R L JEWESY PRRSV 8%
Yo F LR A BRI
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AW R PRRSV R FREA S 2 5 3|
MLV {5255 B 1A 3R Hh = A HAG e P AR 7 75
MR EE FIELAY PRRSV 5 #:8 JE AL 40
JLWE T o (L2 i D A7 2 e I e 3, B 2 1 1 TR g
BEARE AR, X ] AE 5 s Iz dE B AN o8 4
B L R p R MR SE AR OG o TR — K i B
AR AT HR TR P, BR GPS A
R, H R A AT FT RE 52 ) FL A e 300 iR AT B
Jed B R B A S+ r 22— pH HER S KK
FEARFE e 5508 . I8 7E GPS 251 N uif 31 4
IR E S HORAF F TS, — i 5 e & A
Jo o W FNEE 2 I R R T N i — B AN AR 5 5
Jk S S R e 1 02, i A S 40 R A A 43 s
I EL A SRR B A G, kg GPS &
— > = R AR MRS S IR S — A4 WA 5, AT
RS LA 18 F ML Rk o PR bR 75 S i i 2
IS B, 11 DXL ™ s 4 BRI AR S5 1 i8R 1T o

AR 41t Western blotting & i GP5 & 1115
TE B0 PR s B ORL R TS B 1T RaA .l iR et
S e I FLIY R B s v A IR, e R
ForE F 40, BEWITELN MR H A PRRSV GP5 25 1Y
AR, %3t Western blotting F1SE L i 36 i B T4 ]
T4 E T PRRSV [ MuLV B AVR #EA R, N
5% PRRSV 2 A4 g i ML AL T —ANF B, i
5 HAEZARFEE I 2 M A 4 it 7 — 4>
HARVH.

REFERENCES

[1] Lagging LM, Meyer K, Owens RJ. Functional role of
hepatitis C virus himeric glycoproteins in the infectivity of
pseudotyped virus. Journal of Virology, 1998, 72(5):
3539-3546.

[2] Tsanan Giroglou. Retroviral vectors pseudotyped with
severe acute respiratory syndrome coronavirus S protein.
Journal of virology, 2004, 78(17): 9007-9015.

[3] Perez M, Watanabe M, Whitt M A. N Terminal domain of
borna disease virus G (p56) Protein is sufficient for virus
receptor recognition and cell ent ry. J Virol, 2001, 75:
7078-7085.

[4] Schnierle BS, Stitz J, Bosch V. Pseudotyping of murine
leukemia virus with the envelope glycoproteins of HIV
generates a retroviral vector with specificity of infection
for CD4 expressing cells. Proc Natl Acad Sci USA, 1997,
94: 8640-8645.

[5] Wootton SK, Yoo D. Homo-oligomerization of the porcine



S EAE A IR SO S VI S AE R 7 GPS HE A T R U B

785

(6]

[7]

(8]

[]

reproductive and respiratory syndrome virus nucleocapsid

protein and the role of disulfide linkages. J Virol, 2003, 77:

4546-4557.

Meulenberg JJ, Petersen-denBesten A, De Kluyver EP, et
al. Characterization of proteins encoded by ORFs 2 to 7 of
Lelystad virus. Virology, 1995, 206: 155-163.

Wang ZG, Li LJ, Luo Y, et al. Molecular biological
analysis of genotyp ining and phylogeny of severe acute
resp iratory syndrome associated coronavirus. Chinese
Medical Journal, 2004, 117(1): 42-48.

Schnierle BS , Stitz J , Bosch V. Pseudotyping of murine
leukemia virus with the envelope glycoproteins of HIV
generates a retroviral vector with specificity of infection
for CD4expressing cells. Proc Natl Acad Sci USA, 1997,
94: 8640-8645.

Liu HL, Rong LJ, Wei JC, et al. Efficient pseudotyping of
murine leukemia virus particles with avian influenza virus
hemagglutinin glycoproteins. Virologica Sinica, 2005, 2:
145-148.

XATE, RLE, B, % H5 WA RN R E

[10]

[11]

[12]

[13]

P16 R i 2 R (1 F i R CAE Hela 20 R 1 I e 2 3k
FF [ 27, 2005, 2: 145-148.

Sambrook J, Frisch EF, Maniatis T. Molecular Cloning: A
Laboratory Manual, 2nd. Jin DY, Li MF, Translated. Beijing:
Science Publishing Company, 1996, 343-345, 787—790.

Liu HL, Rong LJ, Zhou B, et al. Characterization of murine
eukemia virus recombinants that express H5N1 subtype
avian influenza virus hemagglutinin glycoproteins.
Chinese Journal of Biotechnology, 2005, 1: 47-50.

KA, S, R, . Fik HENL IR & i 8 i
HA 2 180 3 41 B 0L 9 28 B e P AR TR 2R,
2005, 1: 47-50.

Heijne GV. Life and death of a signal peptide. Nature,
1998, 396(12): 111-112.

Zhao H. The signal peptide make foreign protein excretion
efficiency to influence. Chemistry of Life, 2003, 23(3):
177-1life.

AR, S, EhICEN. AR RO AR A 1 A IR Y
. Ak, 2003, 23(3): 177-179.

REIOIRFDIREDIREDRIORIOMRIDRIDR DR DR EDIRHE R LR LR LR LD R 5D R 5D R ED R ED R KR KD

BRBEREYESTIRZFIBEBIESES

HANDBOOK OF
MEDICAL IMAGE
PROCESSING

___AND ANALYSIS

W

ISBN: 0123739047
ISBN-13: 9780123739049
Publication Date: 05/01/2008

Handbook of Medical Image Processing and Analysis , 2" Edition

By Bankman

Product Type: Hardcover

Price: $175.00

Subject Area: Engineering / Electronics - Biomedical Engineering

When Handbook of Medical Imaging first published in 2001 as part of the
Academic Press Series in Biomedical Engineering, the structure and the contents
of the book were carefully selected to provide a valuable reference for a growing
market. Five years later, biotechnology has grown exponentially and advances in
medical imaging have enhanced research and development in a number of
different studies including biomechanics, biosensors, anatomy, oncology,
biostatics, bioinformatics and radiology. For those looking to explore advanced
concepts and access essential information, this second edition of Handbook of
Medical Imaging is an invaluable resource. Including 35 updated chapters
reflecting new technology and research, this edition also includes five new
chapters on important topics incluling Nonlinear 3D Boundary Detection,
Adaptive Algorithms for Cancer Cytological Diagnosis, Dynamic Mammogram
Retrieval from Web-Based Image Libraries, Imaging and Communication in
Health Informatics and Tumor Growth Modeling in Oncological Image Analysis.
The first edition of the book was the most widely used reference in the field - its
well-deserved reputation second to none. This updated second edition continues
this tradition of quality, featuring contributions from internationally renowned
authors from leading institutions.

ISBN: 0123740045
ISBN-13: 9780123740045
Publication Date: 04/07/2008

Bioimpedance and Bioelectricity Basics, 2" Edition

By Grimnes and Martinsen

Product Type: Hardcover

Price: $120.00

Subject Area: Engineering / Electronics - Biomedical Engineering

Bioimpedance and Bioelectricity Basics 2nd edition is a complete introduction to the
use and effects of electrical fields in tissue. Written for senior undergraduate and
graduate students of biomedical engineering and related engineering subjects,
biological and medical sciences and physics, it introduces the electrical engineering
concepts of network theory and develops the appropriate supporting mathematics.

DL E Oy 22 JEE /R 22 M AR W R o TRE IR AR R, QR S W58 TAEA Br b i, 3 ) B 7 P A5 AR A o 83

Journals.im.ac.cn



