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Therapeutic strategy for reactivation of drug-resistant cytomegalovirus strain
in ulcerative colitis by genomic analysis
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Cytomegalovirus (CMV) reactivation in the colon is common in patients with

severe ulcerative colitis (UC). Ganciclovir (GCV) resistance conferring CMV UL97 gene mutations have
been reported. In this study, we investigated the prevalence of CMV UL97 gene mutations in patients
with colonic CMV infection associated with or without UC. Twenty-two GCV-naive patients with
colonic CMV infection, 15 with UC and 7 with other diseases, were enrolled. Frozen biopsy samples or
formalin-fixed paraffin-embedded samples were used for sanger DNA sequencing. Polymorphisms were
frequently detected in codons N68D (100%), 1244V (100%), and D605E (86.4%). However, no known GCV
resistance mutations were found. There was no difference between the ratio of polymorphisms in
patients with and without UC. In conclusions, we did not detect UL97 gene mutations associated with
GCV resistance in GCV-naive patients with or without UC. D605E polymorphism may be used as a genetic
marker for CMV in East Asian countries.

uL97



(Cmv:

cytomegalovirus) CcMv L2
gancyclovir cmv
CMV
CMV HIV
ganciclovir(GCV) AIDS  CMV 25 30% CMmv
5 10% GCvV uLo7 UL54(DNA polymerase)
GCV 90% uL97
3-5
GCv HIV
Ccmv 7
() CMV GCV CMV uL97
(@) CMV uL97
CMV GCv
Ccmv
GCv
Ccmv PCR
GCV uLa7
nested PCR DNA
First PCR second PCR  Primer
uL97 GCV-sensitive AD169
Second PCR 248 512 689 982 121_0 1467 1670 1_949
at 300 476 B2 951 1253 1441 1717 1916 2129
433 1008 1437 2133
First PCR - 03 1498

1

(141798)
1) Nested PCR Primer
1) Nested PCR Primer

Ist round PCR
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UL97 N1 GTGCAGCCCTAGGAACA CGTTTTCTTCGAGCACC -35t0673 708
UL97 N2 GGTTACCACGGCTTGC GCGGTAGCTCTCGTCG 433-1008 575
UL97 N3 GGTCTACGTGCCCAAAGA GAAAGACGGCCACACAG 933-1498 565
UL97 N3 GTGCGATTACAGCCTCAG GCGTCCAGGTTACTCG 1437-2133 | 696
2nd round PCR

UL97_1 CTGTCGCCACTATGTCCTCC | GAACGCATGCGGAAAAAGTC | -11t0300 |311
UL97_2 CCACTTTGACCACCCTGAGT | GTGAAGAGAGCGCGGCGTA 248-512 264
UL97_3 CGTTCGAGTACGATCGCGAC | GTCGTTGGAACAGGTGCAAT | 476-812 336
UL97_4 CGGAAAGTCAGGACAGCG CTCGTCGCTCATGTCCAC 689-982 293
UL97_5 GGACGATTTTTGCCACAAGA | CCACTGGTCGTGATGAAACA | 951-1253 302
UL97_6 CTGCTGCACAACGTCACGGT | CACAGCGCTCGTTGTAATCC | 1210-1467 | 257
UL97_7 GATTACAGCCTCAGCGAGCC | CATGCGCACCTCGTCCAG 1441-1717 | 276
UL97_8 GTAACGTGCTGGGCTTTTGC | GCATTCGTGGTAGAAGCGGC | 1670-1949 279
UL97_9 CCAAGATGTCCTCGTGTCGC | CCAGGTTACTCGGGGAACAG | 1916-2129 184
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Number of patients, n 2 15 7
Sex, men/women 13/9 9/6 4/3 NS
Age; mean + SD (range), years 595+16.0(17-81) |56.1£17.8(17-81) | 66.9+8.4(53-76) |NS
Height, cm, mean +SD 161.0£8.7 1609183 16144100 NS
Weight, kg, mean £ SD 528486 527£99 529455 NS
Body mass index, mean + SD 20.4%3.1 20.3£3.1 20535 NS
Serum albumin, g/dl, mean +SD 3.1120.77 3421065 246059 P<0.01
Serum CRP, mg/dl, mean + SD 2431221 2152245 3.01+£159 NS
Hemoglobin, g/dl, mean + SD 11.9+24 123226 11.0£1.7 NS
Total cholesterol, mg/dl, mean £SD 163245 157436 171256 NS
Triglyceride, mg/dl, mean 5D 121£50 106439 140+ 60 NS
Treatment, n (%)
Oral or intravenous steroids 8(36.4) 5(333) 3(429) NS
Immunosuppressive agents 9(40.9) 7 (46.7) 2(28.6) NS
Anti-TNF agents 5(227) 5(333) 0(0) NS
5-ASA 10 (45.5) 10(66.7) 0(0) P<0.01
Immune checkpoint inhibitor 1(45) 0(0) 1(14.3) NS
Other 8(36.4) 5(33.3) 3(429) NS
Diagnosis of CMV infection, n (%)
Histological H&E staining 4(182) 0(0) 4(57.1) P<0.01
Histological IHC staining 19(86.4) 13(86.7) 6(85.7) NS
Tissue CMV DNA PCR 22(100) 15 (100) 7 (100) NS
Sample, n (%)
Frozen sample 7(31.8) 5(33.3) 2(28.6) -
FFPE sample 15(68.2) 10 (66.7) 5(71.4)
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uL97 wild-type AD169 N68D (100%) 1244V (100%)

D60SE  (86.4%)
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A53S 1 4.5 1 6.7 0 0 NS
N68D 22 100.0 15 100.0 7 100 NS
R137C 1 4.5 0 0 1 14.3 NS
Al40V 1 4.5 1 6.7 0 0 NS
G188S 1 4.5 0 0 1 14.3 NS
L228P 2 9.0 1 6.7 1 14.3 NS
1244V 22 100 15 100 7 100 NS
D263G 2 9.0 1 6.7 1 14.3 NS
D605SE 19 86.4 14 93.3 5 71.4 NS
A674T 1 4.5 0 0 1 143 NS
T675A 1 4.5 1 6.7 0 0 NS
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