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Genetic Variation in the Immunoregulatory Gene of Adenovirus Type 3

Eun Hwa Choi, M.D., Hee Sup Kim, M.D.* and Hoan Jong Lee, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea
Department of Pediatrics* College of Medicine, Dongguk University, Gyeongju, Korea

Purpose : Various proteins encoded in the early region 3 (E3) of adenoviruses protect cells from being killed by cytotoxic
T cells and death—inducing cytokines, We sought to find out whether the genetic heterogeneity of the E3 gene might contri-

bute to the molecular diversity of adenoviruses,

Methods : Sequences in the E3 region were analyzed for 14 adenovirus type 3 (Ad3) strains that were isolated from children
with lower respiratory tract infections in the Seoul National University Children’s Hospital during the period 1991-2000,
Full-length adenoviral DNA was purified from the infected A549 cell lysates using a modified Hirt procedure,

Results : There was 98% homology between 14 Korean Ad3 strains with a reference strain (M15952). Homology within the
Korean Ad3 strains was 98.7%. Variation was found in the region of transcripts 20.1 kDa, 20.6 kDa, truncated 7.7 kDa,
10.3 kDa, 14,9 kDa, and 15,3 kDa, In particular, all 14 Korean strains showed a missense single point mutation at the start
codon of the truncated 7.7 kDa, In addition, a deletion was found in the truncated 7.7 kDa region by 58 base pairs in
10 strains and 94 base pairs in 4 strains, Variations in amino acids were observed in the receptor internalization and degra-
dation complex (10.3 kDa/14.9 kDa) which stimulates the clearance from the cell surface and subsequent degradation of
the receptors for the Fas ligand and TRAIL, while no variations were observed in another immunoregulatory transcript,

19 kDa,

Conclusion : Sequence analysis of the immunoregulatory region of adenovirus E3 shows that genetic heterogeneities are
related to genome type patterns, (Korean J Pediatr Infect Dis 2009;16:199-204)
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Table 1. Oligonucleotide Sequences for Early Region 3

Primers Sequence

E3FO1 GGCCATAAGTTACAGCCGCA
E3F02 GCTGTAACTTATGGCCGTTC
E3FO03 GCTTTGGCACTGCTGCTAGA
E3F04 GCAGCAGTGCCAAAGCAAGC
E3FO5 GCATAGGAGGTAGTGTGGTTTT
E3F06 CCACACTACCTCCTATGCATAC
E3FO7 AGACTATGCTACACACGCAGA
E3FO8 GTGTAGCATAGTCTGCCTGGT
E3F09 CCCACATACTGGATAGTGAT
E3F10 TGGTCAGTAGCGGTGATCTCG
E3F11 CCTACGAGATCACCGCTACTG
E3F12 TCTTCCCAACTCTGGTATTC

E3F13 GTGGGAGGGGGTCTTACAATAGA
E3F14 TGGAGGCCTTGTCACTGCATTTGT
E3F16 ACAGCGTATCCATTTGTCC

E3F17 TAACGCTAATGGGAGCCTC
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Fig. 1. Genetic organization of E3 region of adenovirus type 3 and nucleotide variation site.
O, Indicate variation sites common to all adenovirus type 3 strain isolated in Korea compared
to reference strain (M15952). @, Indicate variation sites within the Korean adenovirus type

3 isolates.

Table 2. Nucleotide Variations in Early Region 3 (E3) among 14 Strains of Adenovirus Type 3 Strain

Nucleotide diversity at each position

Genome E3 20.1K E3 20.6K

Strain

Truncated E3 7.7K

E3 10.3K E3 149K E3 153K

Type

2043 2087 2128 2144 2427 2514 2589 2706 2711 2732 2773

2795 2803 2809
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3376 3394 3628 3639 3652 3676 4066 4072 4178

M15952 C G
98500
98676
91353
99531
92159
98554
92165
93415
98494
99896
98640
98819
99453
99840

C T
T C
T C

OO0 EHEOOOO® ® > >

D000 O >
HaHRHHaa9d394490
[sRsEaNaNaNsNaNaNsNARARA RSN IS
[aEs o s NsNsEsNoNs RN NS NSNS N
SHAHS a3 9494450
O0O000000000O0O00+

o0
[aRoNa o s NsNaNaNaNoRARANA N RS

O0O000O0

HHHAHEHa S 384340

C 177 bp
119 bp
119 bp
83 bp
83 bp
119 bp
119 bp
83 bp
83 bp
119 bp
119 bp
119 bp
119 bp
119 bp
119 bp

T
C
C

[eNe)

[P RO NN NN NANA NSNS NS NANIN]
o000 0000O00H
[eNeNeNeRe e Ne N NN N N N N K !
[N NN NSNS NN NANANSRANA NSNS
0
o000 00H
[N RANANANANARANANSINSNANAN: 2
(NN NARANANA NSNS NSNS RS NAN !
o000+
O0O000000O0O00O0O0O0O0
O0O0000O00O000O0O0O0 >

O0O0O000

Blank spaces indicate the same nucleotide sequences of a reference strain M15952 at the given positions
Nucleotide positions correspond to those of strain M15952
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Table 3. Amino Acid Variations of Early Region 3 among 14 Strains of Adenovirus Type 3

. . . . *
Amino acid variations at each codon

Strain Genome 20.1K 20.6K 7.7K 10.3K 14.9K 15.3K
Type 144 158 163 127 168 175 189 1 14 17 95 103 111 110
NS NS NS NS NS NS NS Mis NS NS NS NS NS NS
M15952 ala  leu tyr  met met arg ile met pro pro asp ile gln gln
98500 A phe cys ile  thr val Unt ala ala asn val glu his
98676 A phe cys ile  thr val Unt ala ala asn val glu his
91353 B val phe cys ile val Unt ala ala asn wval glu his
99531 B val phe cys ile thr  val Unt ala ala asn wval glu his
92159 C phe cys ile  thr val Unt ala ala asn wval glu his
98554 C phe cys ile  thr val Unt ala ala asn wval glu his
92165 D val phe cys ile val Unt ala ala asn wval glu his
93415 D val phe cys ile val Unt ala ala asn wval glu his
98494 E phe cys ile  thr val Unt ala ala asn wval glu his
99896 E phe cys ile  thr val Unt ala ala asn wval glu his
98640 F phe cys ile  thr val Unt ala ala asn wval glu his
98819 F phe cys ile  thr val Unt ala ala asn wval glu his
99453 G phe  cys ile  thr val Unt ala ala asn wval glu his
99840 G phe cys ile  thr val Unt ala ala asn wval glu his
Abbreviations : NS, nonsynonymous mutation; Mis, missense mutation; Unt, untranslated
Blank spaces indicate the same amino acid sequences of a reference strain M15952 at the given positions
"Codon numbers correspond to those of strain M15952
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