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Abstract Human cytomegalovirus HCMV  infection is an ubiquitous herpesvirus disease in human populations. It is rarely
pathogenic to healthy adults yet it may cause severe outcome to organ transplant recipients the immunocompromised individuals
and pregnant women. Using DNA from HCMV ADI169 strain as template the UL32 gene encoding ppl50 protein fragment and
the ULS7 gene encoding MDBP protein fragment were amplified by PCR technique. After the construction of cloning vector
pMDI18-T-UL32 pMDI18-T-ULS57 pMDI18-T-UL32/ULS57 and expression vector pET-11a-UL32/ULS7 the recombinant fusion
proteins ppl50/MDBP were induced with IPTG in BI21 host strain. The results showed that the relative molecular weight of
recombinant fusion proteins ppl50/MDBP is about 27kD  the product of fusion proteins takes 17.45% in the total proteins in
host bacteria the analytical result was positive to the fusion proteins ppl50/MDBP via Western blot technique while the purified
recombinant fusion proteins have strong antigenicity detected by ELISA and protein chip compared with whole virus antigens from
HCMV. It was demonstrated that when used for the detection of serum from the clinical patients it has the same detection rate

compared with the whole virus antigen. It needs further research for application.
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ppl50 MDBP 957
HCMV Research Inc PAC 300 BIO-RAD
Centrifuge 5415D Eppendorf
Milli-Q Millipore
Alphalmager™ 2200 Alpha
Innotech MOLECULAR DEVICES
HMCV MOLECULAR DEVICES Cartisan Pixsys 5500
' HCMV Robot Cartesian Technologies Trvine CA
ScanArray 4000 Packard Bioscience PE
’ 7 HCMV 1.2
1.2.1 HCMV DNA HCMV DNA
77" 'HCMV UL32 DNA
ppl50 1.2.2
ppl50 495 691 1 HCMV UL32 GenBank
HCMV UL57 HCMV AD169 DNA
HCMV IgM STAR PrimerSelect 1
1R
545 601 MDBP Primerl 5’-CAGCATATGCTCGTCTCCCCGCAGGTGAC-
PCR ppl150 3’ Primer 2  5'-CAACTCGAG
495 691 AGACGCTGTTTGTGTCACCGC-3"  Primerl Primer2
MDBP Ndel  Xho 1
HCMV UL32  ULS7 612bp DNA
PCR 50ul. 10 x PCR buffer 5uL
MgCl, 25 mmol/LL 3pL. ANTP 2.5mmol/L each 4pL
1 primerl  primer2  1pl. HCMV DNA 6pl. Taq DNA
Su/pl. 0.25uL ddH,0 29.25p.  PCR
1.1 95%C 3min 95°C 30s 59.3°C 40s 72°C
1.1.1 HCMV AD169 55s 32 72°C 6min
1.5%
pMDI18-T 2 HCMV UL57
pET-11a Invitrogen E. coli HCMV UL57 P3
DH5a BI21 DE3 P4
P3
1.1.2 Nde I Xho | 5'CAACTCGAGTTGGACGGC AAAGGTGAC 3’
BamH [ DNA DIL2000 Marker P4
T4 DNA X-gal IPTG 5'CGCGGATCC ATTGAGCCG ATAGGTACGGT 3’
Promega DNA DNA P3 Xho 1
OMEGA Bio-Tek P4 BamH [
0XOID TAA
HCMV IgG 213bp DNA
1 40 IgG-HRP [gM-HRP PCR 1 95°C 3min
HCMV 95C 30 s 56C 40s 72°C 45 s 32
cy3- IeG 72C 6min 1.5%
SIGMA
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1.2.4 pMDI8-T
UL32 UL57 UL32/UL57
13

1.2.5 pET-11a

pET-11a 1.2.4

1.2.6
LB 37°C
LB 37°C
1% 100mL
/500mL 37°C  200r/min
Agonn 0.6 ~ 0.8
0.5mmol/L 4 h

IPTG
10 000g Smin

1.2.7 SDS-PAGE
SDS-PAGE 13
1.2.8 Western blot
15% SDS-PAGE
Western blot HCMV IgG
IgG-HRP DAB

15% SDS-

TOTAL LAB2.0

1.2.9
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1.2.10
12 000r/min
SDS-PAGE
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SDS-PAGE
Phenyl-Sepharose CI1-4B
SDS-PAGE

10min

ELISA
10 2 0.4

1.2.11
0.2pg/mL HCMV
1 150
100pL/ HCMV IgG
IgG-HRP  TMB
Auso

1.2.12
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IsG

1.2.13

ELISA
200 ng/ 1.2.11
IoG-HRP
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2
2.1 PCR
HCMV UL32 PCR
609bp 591bp 1A HCMV ULS7
PCR 213bp 192bp
1B
bp 12 3 bp T3
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1 HCMVUL32  UL57
Fig.1 PCR amplification of HCMV UL32 and UL 57 target genes
A. 1 DI2000 marker 2 3 amplified results of UL32 B. 1 DL2000
marker 2 3 amplified results of UL57.

2.2
HCMV UL32 UL57  UL32/UL57
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Nde 1 /Xho I Xho I /BamH |
Nde 1 /BamH 1 1
2A~D
2.3
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1 2D
2.4
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3A  Western blot
27kD
IPTG pp150/
MDBP 3B
2.5
SDS-PAGE
17.45%
2.6
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B2 UL32.ULS7 1 UL32/ULS7 WA 2 (R 2 [ 5 R S0 5 ok 5 [ 3 36 R ) 400 0
Fig.2 Results of double endonucleases pMD18-T UL32, pMD1B-T UL57 and pMD18-T UL32/UL57 and pET-11a-UL32/ULS7
A. 1: DL2000 marker; 2: a 597bp fragment was obtained. B. 1: DL2000 marker; 2: a 201bp fragment was obtained. C. 1: DL2000 Marker; 2: an
801bp fragment was obtained. D. 1: DI2000 marker; 2: an 801bp fragment was obtained.
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3 S IPICHTEEAMASEN pplS0/MDBP ) SDS-PAGE 5347 X S 88 B % 43 1
Fig.3 SDS-PAGE analysis of fusion protein ppl50/MDBP induced by IPTG and immnunchlot analysis
A: lanel was marker; lane2 was without induction and lane 3 ~ 5 was induced for 3h, 4h,and 5h, respectively. B: immmnblot analysis of fusion protein
pp15O/MDBP expressed by pET11a-HCMV UL32/ULS7 in BI21. 1: prestained protein marker: 298,98, 64,50, 36,30, 16, 6, 4kD resprestively; 2:

induction by IPTG for 4h; 3: uninduced.

WHB P ; LB 514 DEAE-Sepharose FF & F
A 2 ¥y ik B Phenyl-sepharose CL-4B 3t — 3 &fi
. ERBMEEQSALEHERT 95%(FE 4).
27 MEFAMNSERE
2.7.1 ELSA FERMBEEON AR  difk
JERIR S E A ppl50/MDBP B EB RIS, 5 HCMV
SHR(1:150) K BAvEx B — B R v i, L 52
BESRMER ALBXE ERRLE L

MEHBAEOMNEAORE C(pg/ml) AT
B, UHNMN AL, BEEENETR #TRERA
A8 BEERBTEY:

A = 0.2362C + 1.9683,r = 0.9415

AR RFHHEEE,
2.7.2 BEHSHERMREGEONREEE B4
M4 E 8 pplS0/MDBP 5 FH #E xf £ & K Bt % 1R
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Fig.4 SDS-PAGE analysis of fusion protein purified by DEAE
and Phenyl Sepharose
1: fusion protein purified by DEAE Sepharose; 2: fusion protein purified
by DEAE Sepharose and Phenyl Sepharose. It can be seen when purified

with two steps, the purified efficiency was very high.

//journals. im. ac. cn



960

Chinese Journal of Biotechnology %% T #%# 2006,Vol.22,No.6

F1 HitSHMEEA ppl50/MDBP i)
ELISA ¥ NHR(A g, n=3)
Table 1 ELISA results of purified fusion proteins
pplSO/MDBP (A n =3)

Control Fusion protein pplS0/MDBP{;g/mL) (X + SD)
Negative Whole antigen 10 2 0.4 0.2
0.068+ 3.515x 4.233:x 2.977:x 2.028x 1.612x

0.002 0.103 0.119 0.085 0.051 0.136

ARRERNARMARLE S, EVMAEOR
HRFHTURE.

2.8 BMAEAELNFFRNPRTSER

X B Al BRI T AR A, A Sl 2 i R Al AR
W HCMV IgG.IgM KR, oS ARG EAR
LML HBG A ELISA ML 6. M &
B RRHERWIRER: AN BV HREEHE +
2SD,ERWEK 2. HREV . MEBAX IgM HE
RURASHT 2N tMBHE(P=0);ME
EHS2MFEHL, X IEEKEE I CHkmRg
HEAMML(P=0.225), EH i, of LU{E FH 5L N & 4 f
AEAHRSHFERLT I HF KW, AT 5 BRE
SPURH &SR PN KB R R A FRE

3 4 5

B 5 ppl50/MDBP & E S HCMV 1gG F#: Mm% 2% (1:10) %35 [ ScanArray 4000 1 45 5
Fig. 5 Hybridization results of fusion protein ppl50/MDBP with the positive serum(1: 10 dilution) of
HCMYV infectious patient Scanning with ScanArray 4000
Each microarray has 3 repeats and each repeat has 4 rcplicates. 1: IgG control; 2 ~ 4: hybridization results of fusion proteins ppl50/MDBP;S: negative

control .
F2 HEEMMATEALZEEELISA RN KEEASER
Table 2 Detection of serum by indirect ELISA with fusion protein
Origin of primary Type of Number of Results detected by indirect ELISA
Antibody detection serum Pasitive Negative Positive rate P value
Fusion protein IgG 60 24 36 40% 0.225°
Whole virus antigen IgG 71 31 40 43.67%
Fusion protein IgM 21 18 3 85.71% 0.000"
Whole virus antigen IgM 21 1 20 4.76%

* Represents comparison with whole virus antigen.

3 it

HCMV K54 2 1l PR b5 0 B¢ — b s 3 11 16 4 4k
T RERNETHRELUAFHANEERK,
BT HCMV B3 FI AR M 07 B A A B SR B R
PURMAE R mEFKM R PCREME &, &
Ry, AP F RN RS
Preovu R R IRER B A K. SCRRIRE pplS0 |
A5 HCMV M HESHEROML, 2 —F Rt
FiRMEH, X HCMV Yk K 8 E W5, A i
WE LM pp1S0 EEERF A #. Jahn

ORI ,pplS0 BAM 3 MR R EH S AT
420440, 500-550 K 700-750 & B B ® & 2 H;
Vomhangen %" A 3 ppl50 & [ 49 495-691 & % M
BREFBRREEJNNTEBRENBRESHIE, HP
SUCBHEMRERBETEMW IC LR RN;
HCMV ULS7 BEARBHME O, fEH HCMV IgM ik
EMNIEERR  CUERHERRPEENRMEE
Z—. EHERE, RIANWET HCMV WS EE
REEREBE.

HENBESEERIBHRZ IPICEFRIM
&% 342 DEAE-Sepharose FF B F X BB &
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