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Abstract: [Objective] To investigate the characterization and sequence polymorphism of human cytomegalovirus
UL137 gene in low passage clinical isolates in Guangzhou. [ Methods] Three clinical low-passage strain was segregated
from 62 samples of infant urine who has been proved positive HCMV infection.  After multiplex PCR assessment,
they were designated D2,D3, and D52, respectively. PCR was performed to amplify the entire HCMV ULI137 gene
region of 3 clinical isolates. The  amplification products were cloned into pMD18-T-Vector and subjected to
sequencing, and the sequences were analyzed together with the published homologous sequences in GenBank from
22 clinical isolates. [Results] The DNA sequences of ULI37 gene from Guangzhou 3 low-passage clinical isolates

and the other 22 isolates showed high conservation, homologies ranged from 96.91% to 100%, all variabilities were
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base substitution. The UL137 protein from 25 isolates all consisted of 96 residues, homologies ranged from 90.63%

to 100%, almost over a half of variabilities occurred between amino acid residues 61 and 81 sites. There were three

kinds of postiranslational modification sites in HCMV UL137 protein: protein kinase C phosphorylation site (PKS),

N-myristoylation site (MYS) as well as cAMP and ¢GMP dependent protein kinase phosphorylation site (cAMPs),

all four PKS and one MYS locating between amino acid residues 44 and 49 were conserved highly,cAMPs site only

exists in 5 isolates, the isoelectric point of UL 137 protein ranged between 11.50 and 12.00, thus the protein was

a strong alkaline. [Conclusion] All DNA and deduced amino acid sequences of UL137 gene shared great similarity

among HCMV clinical strains regardless of their polymorphism. It implied that UL137 ORF of HCMV maybe a gene

playing an important role in viral infection.

Key words : human cytomegalovirus; clinical isolates, low passage; UL137; gene sequence ; genic polymorphism

N E 40 it % B (human cytomegalovirus,
HCMV)JE T B B iRdH WAL, & —HREEAK N
PE A FNE 22 Wk DNA 55, 2R E AR
WAEE , SR D RE IE % B R B ToRE IR | 5 55 T
HRAFERAEAE D) (B 5% T REGR A LR AE SRR
7 J5 S BEShREAR T A9/, A48 HIV B A8 E R
1 BB EERE K55 KTENA S HCMV &
P CHBOLHEREREERE, BRI L R

G LB T 2 — W, B 40 R R R B
I5] e e PRZR 3, — T T 5 T 2 A 240 B R/ A R B
BEA e, B — 7 T, AT BB S [R198 3 k (4) Jik [A] A2
A K561 1996 4E | Cha 257 & IUAE I PRAKAL 53
Bk Toledo 25 F Ak P A — NI & 19 NIF LA
24E (ORF, UL133~UL151) #3872 X 382 S5 5
=Rk AD169 T NEA ), AD169 Al LAIZESL I % 3%
FIME T e E A K E5E, A W UL133~UL151
330 S T il 8] SEEAE 4 A B =0 HCMV TR 200 Jifd 15 57
(o EEAERE S I BCA R, SR, AD169 2tk T
F p R B T B0 B AL AR, T AR IR R AR
AR R TR SRR BB 1 19 4> ORF 4w (1 7= )
A REXT HCMV ZEAR PR B FEMIEM,, £T
I, BAVBRIT T RHEX 19 4 ORF K £ H
SEIET, AR R HCMV B A BomHL i 24
SEELRH . ASSCHGE) M X B Y 3 BRI R
X HCMV UL137 5 B 4 15 2 (R 51 7 51 F
YSEZ W

1 M#E 7 &
1.1 # #

.11 A kRE®FE ZMEFEFDIOLER
PCR #412 IRHE AR E%S LB A0S (E H iR

[J SUN Yat-sen Univ(Med Sci),2008,29(3):264-269 ]

YL 2T T 38 (1999) Y2 Wi i HCMV JiE bR 1 %
YL 62 1], 3 E 2001 4F 10 H~2002 43 H
FE TN b IX - 10 L& BLEE B LB B 10 4 Be i
Ao 62 I FR Bk 33 4], Lotk 29 1 RRAERE 3 d
~24 J& Hd 3 d~2 & 27 6,2 J& ~ 4 A 12 6,4
J8 ~ 24 J& 23 B, FIHLERE 46 d, HIEERNEM A
S B A L EE 23 1, BILIFREGEIE 11 41, /)
LIS 1 B, Rk & B A4 6 1, IiRE 2 41,8
REIRG 5 W)W 2 B, B REEE 6,0
PR (B U E)S B, IR K 2 6, W e
i 2 ), B AR A AR L 2 41,

112 ARAZE  BUFEHRIRA 10 mL 24, LA
TR 2 AR S , TN 50 J7 /L FER 2 mL Al 10
J7 /L BB R 2 mL,4 CHCE 2 h,

1.1.3 kA5 HELOAFRM) 40k R AE
& ,DMEM 4 Gibco % & 7= f# ; Nonidet P40 1 H
Promega /A Fl ,tTaq LA Tagq i . Az IRl At A &
b i 32X 7 & . pMD18-T Vector ¥4 H TaKaRa
INF), TREE IM109 W B 3 A s PCR 3 HE (Y
(PE 2400), K Perkin-Elmer /A &) 7 i 5 7K - H Ik
2555 Amersham Pharmacia Biotech N
1.1.4 345 A W LEETAEYRARAF S
Ao

L2 V7 &

1.2.1 HCMV # %5 B35 FHTHEASIEN
¢ FRERAS 10 mL Z45 , 0 50 J7 B/ L HER 1077
U/L#HBEEZE,2 500 r/min B> 15 min( FIEEH
B B LUTEAL, S 1XJ-1T ,r=4 cm) , B
R T A4 K RIFH) HEL 488,37 CHRH 30
min, SRJEMRERERE, MFEEREIRBT 37 CH
3,145 80% LA L A4 BRI AR R, F 2.5 /L R
T TR 4 Mo B 200 B



266 HILR SRR (AR RR)

4500 3%

1.2.2  J&4 DNA #9328 HUp 3 B 19 40 g 15
FEW 1 mL, Il Nonidet P40 ZAMREE K 1 o/L, JifE
WK 30 s, FIMAZEAEE K A+ e i R4
" (SDS) Z 4R & 43 4 200 wg/mL A1 0.5 g/L, IR
SJEET 37 C/K¥E 5 h, B G5 DNA,
BETR4H | Jo/K 2 BEUTHE , 700 mL/L Z.BEPE , B2s
O TEERET TE 5/,
1.2.3 WA~ B4 HCMV # £ & PCR X% 4
X HCMV B MR SF 8 LA Fl IEA ZEFE &1 HixT 5|
Y, 5314 . LAFo: 5'-CCTGTCACCGCTGCTATAT-
TTGC-3' ,LARe: 5'-CCACGCAGCGGCCCTTGATG-
TTT-3', 7=¥)K B 209 bp;IEAFo:5'-ATTGTACC-
TGAGGATAAGCGGG-3' ,IEARe.5' -CATTGGTGG-
TCTTAGGGAAGGC-3', F=¥JKJF 401 bp, ¥ ik
£ :50 wL B RN AER R AN 1Tag Buffer 25 wL
(P18 1Tag B ) AR 5 WL BXT IS 14045 1 pL
(10 pmol/pL) JCE =K 16 pL, R4 94 C
AEME 5 min;94 °C 1 min, 62°C 1 min, 72 °C 1 min,
35 MG ;72 CHEEEH 10 min, PCR ¥4 1.5
g/ L MR JC FEL K 3T , U6 JKC S A4S 8 45
BR A BR « SRR HEL,
1.2.4 HCMV Ws FRARAE X% 34k UL137 & B 645
¥ 5% UL137-F.5 -GAAATGGTGGACGA-
GACGAG-3', #5149 UL137-R;5'-TGCCAGTGG-
TAAGCCAGATA-3', B Wi B 426 bp, Kb 4y,
5 291 bp HJ UL137 ORF, ¥ 444K %R . LA Tag 1 pL,
10 x PCR Buffer 25 pL,dNTP B & W (£ 2.5
pmol/L)6 pL, AR 5 wL, E RIS H& 1 wl(10
pmol/pL) , K& 3dH,0 11 pL, ¥ L4, 94°C i
A 4 min;94°C 1 min, 52 °C 30 5,72 C 30 s,30
AMEF ;72 °C 10 min, PCR § =Y 1.2 g/L B
JEWEE IS P AN, 45 J2 BB A LR 435 51
1.2.5 HCMV s FARAE R B A4k ULI37 A B 6 %,
B 52 FHmE LR HCMV UL137 ORF
H9 PCR 74y 38 3= BB 478 el Yk 0 285, PRI O [ i i,
F & otk , 5 pMD18-T Bk 45 5 B2 Ak
JAFFE IM109, WEFHER B LB HETAR,
Sy ESANGHE A T, 8 i LA B BRI HE Ik
PCR 7 i B8 2 Fi Dk 6 8 TR 4 by, BPH TR 4
JEAL A 7 P Y
1.2.6 UL137 2 B 64 4% 35 B 5 7)) B % 7 B & 04 5,
KB 55 54 N NCBI(http: // www.ncbi.nlm.
nih.gov/) & it #Y Nucleotide-nucleotide BLAST

(blastn) 72 FF HEAT IR 7 51 [R) R4 18 3R 434, Align
two sequences (bl2seq) &7 HEATHZ IR F 51 Lt X 43
M7 , Protein-protein BLAST (blastp) #2 /% # 175 B
BT 2 BR Bk B AL TR R £ 7 5 R R M R A, 1
FH ProtParam (http; // au.expasy.org/tools/ protparam.
himl ) #4758 B R B2 B AT

1.2.7 534K H Sequin /4 M GenBank 12
A5 I HCMV ULL37 ORF J¥31,

2 4% R

2.1 HCMV IGFRESHRNEE

PG R B HCMV DNA Wil , #1728
PCR, 7] WL P45 K/N5 TUBHARASE 00 2577 , R 3o
T HEL 4 DNA R4 38 BB 454, IESE0
BREFEY) R HCMV IR R R (& 1),

bp s A3 d ] 5 bp

600
500
400
300

200

401

209
100

1 HCMYV [R5 B PCR £
Fig.1 Identification of HCMV D2, D3, and D52 isolates
DNA by PCR
1: DL1000 Marker; 2; HCMV D2; 3. HCMV D3; 4. HCMV
D52; 5. Negative control
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Fig.2 Identification of the recombinant plasmid of

cloned HCMYV low passage clinical D2, D3, and D52
isolate UL137 gene by PCR assay

Lane 1 ~ 4.The PCR product of the recombinant plasmid pMD-

T-D2UL137;Lane 5 ~ 8:The PCR product of the recombinant plasmid

pMD-T-D3UL137;Lane 9 ~ 12;: The PCR product of the recombinant
plasmid pMD-T-D52UL137; Lane 13:100 bp ladder DNA Marker
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Fig.4 Comparison of amino acid sequences of the
proteins encoded by HCMV UL137 gene
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Table 1 The post-translational modification sites of
HCMYV UL137 protein

The sites distribution

Position of
Name

every site in each isolate

PKS 18 ~20 These 4 sites exists in all isolates, except 45],
40 ~42  32c, 63] isolates
53 ~55
93 ~ 95
MYS 44 ~49  Only D52 exist 67~72 sites
67 ~72  T1~76 site wasn't found in D2,32¢, 16m,2j,35j,
71~76 39j, 45j and 66] isolates, found in the others
cAMPs 90 ~93 These two sites were only found in D2, Toledo,
91~94 2j, 35j and 45j isolates.

PKS ; Protein kinase G phosphorylation site; MYS: N-myristoylation
site; cAMPs;cAMP and ¢cGMP dependent
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page=/NPSA/npsa_hnn.html 7E £ #17 — 2 245 4 Tl
W, BARAFS BB ULI3T EAFS5E K o
WRTE B-HTB Tl h 55 — A5 I AR IR % H
AR, W3 2,0 hitp : // au.expasy.org/tools/
protparam.htm 7EZZ N UL137 & [F 49 4wt 25 1 1
MO TR, BRHAERSTE 11.50 ~ 12.00
Z IR, ESRAHE ; HoarTF BB 7E 10581.3~10766.4u
ZIE (& 2),

3 #

HCMV 2 A\ R GeB08 i i) — 2R 7,
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Table 2 The molecular weight, PI and amino acid
number consists of each secondary structure of HCMV
UL137 protein

Amino acid number

Molecular mass pl
Alpha helix Extended strand Random coil
D2 21 17 52 10727.4 11.88
D3 25 18 53 10602.2 11.66
D52 15 20 61 10581.3 11.50
29c 17 17 62 10644.3 11.75
Im 18 18 60 10634.3 11.75
20m 4 19 53 10766.4 12.00
2 24 19 53 10766.4 12.00
4 18 12 66 10658.3 11.75
9 18 17 61 10628.3 11.75
10 16 18 62 10644.3 11.75
35] 23 17 56 10750.4 12.11
45; 26 16 54 10674.4 11.66
63j 20 14 62 10625.3 11.66
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I R4S BS Ak UL137 [ — i LASH 7, 45 2R B
25 Ik HCMV Iifs FRAKAE 184 Bk UL137 B [H B
157, FIFHOREAE YA 291 bp, DNA J351 [R]
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