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Abstract: Objective To analyze cytomegalovirus (CMV) UL97 gene mutation situation by the gene se-
quencing for guiding clinical medication. Methods The CMV detection situation from June to December 2018
was retrospectively analyzed. The distribution of human CMV(HCMV) positive rates in different samples was
analyzed. Thirty samples of CMV copy number >>1 000 copy/mlL were selected. The UL97 gene segment con-
ducted the PCR amplification, The amplification products were sequenced and compared with AD169 sequence
in CMV standard toxic strain AD169. Then the mutation type of drug resistant gene was judged by referring to
drug resistance related hotpoint mutation reported by domestic and abroad. Results The detection rate of
CMYV positive rate was the highest in sputum samples, reaching 43. 57% (210/482), and the CMV positive
rate was the highest in organ transplantation patients, reaching 25. 00% (22/88). The sequence analysis re-
vealed that amino acid substitution of the UL97 gene occurred in 8 transplant patients,among them,5 cases of
high load CMV were found in blood for persistent 3 months. Conclusion The UL97 gene detection in the pa-
tients with CMV infection can help to find drug-resistant mutations,thus effectively guide clinical medication.
drug resistance gene; UL97
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1.2 RF 58 ABI 7500 %% & & PCR XAl
ABI 9700 PCR ¥ (35 [= 58 Bk A w7 A4 7 ) 5 & e k1%
ST RG GRIGRD AR L) N CMV R E &K
DT & (7 N 3B 2 20 w) AR 72 ) 5 4% e 48 BT (1 ifg 1
AW FIEP) PCR U 8RS W R & AW/ A
A7) s 51 (LA T4\l 4 8 UL97 F.5'-GCT
ACC GAC GTG CCT TTT GC-3' 658 bp.R:5-ACG
CGA CAC GAG GAC ATC TTG-3',

1.3 ik

1.3.1 BARG®E 28 CMV BB E g, ¥ B
AR CMV Jili 5 L5, 4 A BH J 5] %) 44 0 0% ik
AR TRV W BRI L e A A0 A DR L i/ B B
WD, LA KW CMV-DNA FHM: . 28 8 F bR AR
4T DNA $2 U5 & T —20 “CyK48 . i F§ ABI 7500
¢ 65 i PCR UK CMV B $5 D1k, BH A 25 S5 ) e
b ifE 2 2 330500 U B A5 0 5E 45 SR K T 500 copy/mlL.
ok I3 LA A ) b A 4 i 4 4 DL I 3 b A DU S 4%
WL 4, W CMV #0110 000 copy/mL
A,

1.3.2 MmEFRAER FEOETIMA 100 pL FF
MFRA AN 100 L DNA $2 B 1 75 1R 21 %= ¥
14 000 r/min B 10 min, O FE FER. MA
20 pL DNA $2 B0 2. ) 3R f# DUVE . 14 000 r/min £
30 s, BT 100 C T4 T 10 min, & J5 LA
14 000 r/min .0 10min, ¥ & A /E PCR 4k &
L CE —20 CIRAAE.

1.3.3 R M EPEM R TREWARA S IA 3
R 461 NaOH ¥ W, 75 3% Z WAL S W HL 1 mL
FRATELEF,14 000 r/min =0 10 min, 7 15
WE A 1 mL KEWZE K, KFTIR -], 14 000 r/min
B0 7 min, 3¢ BRI DNA 2B 225 pL,EZ
R2A), 14 000 r/min &.0> 30 s, BT 100 C T
F¥ 10 min J5,14 000 r/min &L 10 min, FiERH
£ PCR Ml 25 H L iE — 20 CH-AF .

13,4 PRV Fs ROV ki 5 38 L S 7K R ZL T s A 4
B ARFERTAEE WG 1 mL bRA T 3048 b SR EUE
BRI RARAS

1.3.5 PCRyMH5M )y #E£ CMV # I >
10 000 copy/mL PR AR HEATY 4G, P3Gk R 25
pL KRB EH Taq BEIRAGW 12,5 pL, BZEK 8.5

pL Him 5% 1 pL 5 m 514 1 pL.DNA Btk 2 pL,
PR Z&AF:95 °C 5 min AR .95 C 1 min,57 C
45 5,72 °C 45 s, 3 30 MEH i J5 72 °C 5 min, F
16 By iR A U6 Jsc miL DK S D 7 8 25 R L 3% i AR T
WF 53875 CMV FrifEEEE AD169 J37 51 Eb Xt .
1.4 Siitepabs  pH SPSS22. 0 #F k17 B 4y
Br BB DL A R R R A R LR X K.
DL P<<0.05 AZESRAZRITFE L.
2 % R
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il CMV-DNA F5 A< v, fHM: bR A 573 ], BHM: 5K
15,44 %, Hrp bR A BH R R 9. 50 %0 5 B A A FH
PRI 8, 3K 43,57 Y0 s PRARAS BHPE R B b 5 T 3 Al A
A, ESAG I FE L (P<<0.05), CMV £ Il ¥ >
10 000 copy/mL AR 3 30 1, Hrp i 3% 6 i, 5
10 191, 27 4k 32 S BB 3 ), SR 9 1], i 960 78 vk
26, WFE1,
2.2 CMV-DNA FAM:EHAEANF S X B 573
B CMV FHE B E T, 8BRS B H G CMV IH
PER I . o 25,00 %0 5 PR R M R L 22
GiitaF i L (P<<0.05), W& 2,
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PR 289 64 22.15"
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e 17 1 5.88"
ey s R 4 0 0. 00
i 4 1 0 0. 00
FoK 12 0 0. 00
FLit 1 0 0. 00
Bt 3629 573 15.79
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2.4 ULY7 EREMFEE R MFLERYE CMV
PRUERRE AD169 J7 8 EAT X H &3, 8 Bilhr A UL97 3
PR & A T B R 278, 34 Ol B BB AT R AR A,
H 5 BN 3 A HARrsi e Kt A &= CMV,
Jo X R LG 1362 C—>T.,1368 T—>C,1575 C—>T,
1657 T—>C.1698 G—>A.1737 T—>C.1896 C—>T.
1902 A—>G, ixX 86 58 48 I oK T BOHH N 28 5 R 1Y el A2
1815 C—>G,1525 C>T.1781 G—T X 3 AbH LR 25,
SO Y & EE 2 D60SE . P509S. A594V B AR, UL
% 3,

1 000 bp
700 bp
500 bp

400 bp
300 bp
200 bp
100 bp

M A Marker; 1,34 ARAY 1 4745 52 g B4 Xt 1R,
1 ULY7 BEEF W HBEKkER

*3 SHlEE UL EERITHHF

o . s s o 9o B 2
g R HWHER R 5L 25 1L )
(copy/mL)
1 s D605E 1815 C—>G,1368 T—>C,1575 C—>T,1657 T—~C,1737 T—>C,1902 A—>G 10 300
2 B D605E 1815 C—>G,1362 C—>T,1368 T—~C,1657 T—>C,1737 T—>C,1902 A—>G 30 500
1525 C—>T,1362 C—>T,1368 T—~C,1582 G—T,1657 T—C,1737 T—~C,1896 C—T,
3 5 P509S 14 700
1902 A—>G
4 L2 A594V,D605E 1781 G—>T,1815 C—~G,1368 T—~C,1657 T—>C,1698 G—>A,1737 T—~C,1902 A—>G 22 600
5 Ul D605E 1815 C—~G,1368 T—=C,1657 T—~C,1698 G—A,1737 T—>C,1902 A—~G 15 500
6 Ul D605E 1815 C—~G,1368 T—C,1896 C—>T 25 000
7 L D605E 1815 C—>G,1657 T—~C,1698 G—>A,1902 A—~G 14 500
8 % D605E 1815 C—>G,1657 T—~C,1698 G—=A,1902 A~>G 15 900
3 i i MEESING %6 % 3 CMV it 2 % 4= % 5 G s 1)

CMV 3 R ¥ 5% 52 9 8 & 06 BR 09 b 5 90 76 I
PR b CMV U T 0 35 DR 5% S ) mRINA (1 46 0 3l
wHAME CMV G R 2 W 545 . PCR I+ CMV
TR R, B R R S A vk A
8 PSR 5L AT VE g CMV R Y 32 W 45 s
AWM CMV JEYL , n] K i sz s 2 28 ik, 19000 Je e
FEEFERE L TE CMV L2 Wi v A R 4 1 S A 1E .
AR CMV il & 1Y & 8 A L FH a3, i Z b A
TR A3 A R T W W S R G BB A R B AR F Y T R A AR
G0 BH M R fe . D3 A, DRV R 36 7 0 VA A BH
R E T M ARA 54 KRB M.
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i 245 175 0 SE AR 2% B B AR TR 5 K Rt I T ik
N LCMV &Y 58 R AE T R T B WA 06, SE ik
MEBHEAE CMV &Y F KN [6 B 48 5 288 m A
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. GOV IR 2 R B I R b He AW WL 25 25 8 1
5 PR 97 280 SR e A T8 2 X6 24 0 7 28 IR N 48 25 IsF g
WEE MM 25, M HEFEEZ LR GOV YR EEIA
I7 R BB AN T L RS i T 2 SR i R 5
GCV i 25 ,

il 351 B4 i A O L B I L 40 R A 1 2o ) G0 B
BRE PP CD3 B g EHUIR M L CMV B
B HEIN 3~4 £, AW H A594V RAZJEALE 1 H
O I A B L 1 BB 3 o & BRI L X 1) R R R S B A
FYi MRk 8 N SPUm B A, SR E AR 8
CMV ZHfilJ5 , BT B35 A A B 5 R & 38 RN % ok
AR L 4 AR D it/ AR R 2 4F BE )L CMV
fiti 5 B4 R L BT UG PR 25 85k GOV ki i . 45 7
B GCVIRYT .3 CMV i 58 2k 2 K T B, s i Ji
B9 10 500 copy/mL L F+2E 22 600 copy/mL, %
ZURFE GCV M 25 B 4. il 55 HE A D60SE Y
MR B Z B 5T N D605SE f778 8 T3 H £ 45
PSR, T2 —RBERERAGRAD, AR T
GCV UM R AT AT AR AL . (H i g B 58
S R & A A594P/D605SE 5, M460V/D605E B4
g7, M IR AT S8/ GOV it 25, CHOU 45 #F 5%
KILA594V RARLAd GCV 1Y fe K0 il e B 14 fm 6 ~
9 % o ALK P A 0 - A A b 3 O Il BB A RS AR 1 R R
WAL, ARFRTAH 7 HIRE S KA T D60SE ARk,
R A SE TR (0 B A L, ZHANG 265 % B D60SE
SRR R R AE B RS AR R TP Rk 42, 9%, AR
S B —Ffr [ P A1 DL AR B 9 P509S 28R, i 191 B IF
KGR GCV i 2518 &, R4 5 GCV it 25 7] fig
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HBsAg #11i J5 PH S48 7 81 8~ R, 78 003 18] 3
I — it 2 X AR 5% DR ARG D 85 SR O 3k A T 3B 1|1 ) 5¢, i
B g 41 500 T 2 a0 0 A 0 R AT Y

oz R BT G 56 RN b T VR 0 A A AR A1 2
5| F AR A SN ES P TR T A= e L W B
K AR A AS IR L DL R R AR
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£ S/CO fH1E 28. 002, 00 (1) B kA% A< 75 Ky 56 3iF
FH » BHYEARAS 06 200 28 338 0 5 K0 5 26 48 R R IR A7, IR
RS DU A 51 RO 2 88 1 XURS: . KOSk 4 TU/mL
) HBsAg AR#EYI A S/CO 1E 28. 0042, 00 ) HB-
sAg FHERRA B REGE 1 S 2 3 48 4% 0 0% 1 R 56 0IF
i, Wi 4 1U/mL 9 HBsAg # ifE 9 i BE % A
HED % 55 XURS: . A Dt T HBsAg PH M A5 AS 16 1% 1R 77
fHEAREE T A VRl S0 TG M R B 1) L 2 2
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