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Genome Type Analysis of Adenovirus Serotypes 1, 2 and 5
Isolated from Children with
Lower Respiratory Tract Infections in Korea
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Purpose : The purpose of this study was to examine the molecular epidemiology and
genetic variability of adenovirus(Ad) serotypes Adl, Ad2, and Ad5 over 14 years in Korea.

Methods : A total of 382 adenoviral strains isolated from the nasopharyngeal aspirates of
children with lower respiratory tract infections in Seoul, Korea from November 1990 to Feb-
ruary 2003 were serotyped by neutralization assay with type-specific antisera. Viral DNAs
were extracted from infected cell lysates by the modified Hirt procedure. Genome type(GT)
was determined by DNA restriction analysis with 12 restriction enzymess(BamHI, Bcll, Bgll,
Bglll, BstEIl, EcoRl, Hindlll, Hpal, Sall, Smal, Xbal, and Xhol). To evaluate the genetic
relatedness, pairwise comigrating restriction fragments(PCRF) analysis was performed.

Results : Of 382 strains, 33 strains(9%) were Adl, 45 strains(12%) were Ad2, and 24
strains(6%) were AdS. Eighteen GTs(Adlpl-Adlp7, Adla, Adlb, Adlbl-Ad1b3, Adlc, Adld,
Adle, Adlel, Adle2, Adlf) among Adl, 24(Ad2pl-Ad2pll, Ad2a, Ad2al-Ad2a6, Ad2b,
Ad2c, Ad2d, Ad2e, Ad2el-Ad2e3) among Ad2, and 10(Ad5pl, Ad5p2, AdS5a, AdSal-Ad5a7)
among Ad5 strains were identified. One or two strains of the vast majority of GTs were iso-
lated during the study period while a few GTs were identified sporadically with more than 2
strains. It is notable that some GTs such as Adlp5 and AdS5al appeared in cluster during a

short period. In analysis of genetic relatedness, the degree of PCRFs(pairwise comigrating
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restriction fragments) for Adl varied from 79 to 99%, for Ad2, 82 to 99%, and for AdS5, 85

to 99%.

Conclusion : This study established the comprehensive nomenclature systems of Adl,

Ad2, and AdS. Diverse GTs identified in this study have crucial implications in the genomic

diversity and epidemiological characteristics of Adl, Ad2, and AdS.

Key Words : Adenovirus, Genome type, Serotypes, Molecular epidemiology
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Fig. 1. Temporal distribution of adenovirus serotypes 1, 2, and 5 during the period from November 1990 to
February 2003. Note that the time frame for each bar represents a 2-month period. From left to right,
months are shown as follows : N, November; J, January; M, March; M, May; J, July; and S, September.
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Table 1. Summary of Restriction Fragment Patterns of Ad1. P and | : Restriction Patterns of Pro-

totype(Adenovirus 71)

Genome Bam Bcl Bgl Bgl Bst Eco Hind Hpa Sal Sma Xba  Xho No. of
type HI I I II EO0 RI 111 I I I I I isolates(%)
Adlpl II II I P II I I I I I I I 2( 6.1)
Adlp2 II I I P II I I I I I I I 5(15.2)
Adlp3 II I I P 111 I I II I I I I 1( 3.0)
Adlp4 II II \% P II I I v I I I v 2( 6.0)
Adlp5 II II I P II I I v I I I \% 6(18.2)
Adlp6 II I I P II I I I I I I I 2( 6.1)
Adlp7 I II I P II I I I I I I I 1( 3.0)
Adla II II II a 111 I I I I I I II 2( 6.1)
AdIb II I 1 b II I I II II I I 111 1( 3.0)
AdIbl II I I b II I I II II I II 111 1( 3.0)
Adlb2 II I 1 b 111 I I 111 II I II 111 1( 3.0)
Ad1b3 II I I b 111 I I II II I II 111 1( 3.0)
Adlc 1 I v c I I I II 111 I I v 1( 3.0)
Adld v ar  mr d 111 I 111 II II I I 111 2( 6.1)
Adle II II I e II I I I I I I I 2( 6.1)
Adlel II II VI e II I I II I I I I 1( 3.0)
Adle2 II II I e II I I II I I II I 1( 3.0)
Ad1f I I v f I I I II II I I v 1( 3.0)
Total No.

. 33
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Table 2. Summary of Restriction Fragment Patterns of Ad2. P and | : Restriction Patterns of Pro-

totype(Adenovirus 6)

Genome Bam Bcl Bgl Bgl Bst Eco Hind Hpa Sal Sma Xba  Xho No. of
type HI I I I Ell RI 111 I I I I I isolates(%)
Ad2pl I II I p I I II II I I II I 2( 8.0)
Ad2p2 I 11 I p II I I I I II II I 1( 22)
Ad2p3 I II I p II I I I I I II I 9(20.0)
Ad2p4 I 11 I p II I 111 II I I II I 1( 22)
Ad2p5 I v I p I I I I I I I I 1( 22)
Ad2p6 I \% I P II 111 I I I II II I 1( 22)
Ad2p7 I II I P II I I 111 I I II 11 2(44)
Ad2p8 I v I P I I I I I I II I 1( 22)
Ad2p9 I II I P II I I I I I I I 1( 22)
Ad2p10 I II I P II I I 111 I I II I 1( 22)
Ad2pll I 11 I p I I I \% I II II I 1( 22)
Ad2a I v I a II I I I I I II I 8(17.8)
Ad2al I v I a II I I I I I v I 1( 22)
Ad2a2 I v I a II I I I I I II v 1( 22)
Ad2a3 I v I a II I I I II I II I 1( 22)
Ad2a4 I v I a II I I I I I I v 1( 22)
Ad2a5 I II I a II I I I I I II I 2(44)
Ad2a6 I v I a II I II II I I II I 1( 22)
Ad2b I 11 II b I1I II v I I I 111 II 2( 44)
Ad2c I or 1II c II v I1I I I I II II 1( 22)
Ad2d II v 1V d II I 111 I I I II I 1( 22)
Ad2e I \% 11 e II v \% I I II II II 2(44)
Ad2el 11 \% 11 e II v \% I I I I II 1( 22)
Ad2e2 I \% 11 e I v I v I I I II 1( 22)
Ad2e3 v \% 11 e II v I v I I II II 1( 22)
Total No.

. 45
of isolates
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Table 3. Summary of Restriction Fragment Patterns of Ad5. P and | : Restriction Patterns of Pro-
totype(Adenovirus 75)

Genome Bam Bcl Bgl Bgl Bst Eco Hind Hpa Sal Sma Xba  Xho No. of

type HI I I II Ell RI III I I I I I isolates(%)
Ad5pl II I I P 1I I I II I I II II 1(42)
Ad5p2 II I I P II I I II I I II I 1( 4.2)
Ad5a I I II a 111 I I II I I II III 4(16.7)
AdSal I II 111 a 111 II II II I I I 111 6(25.0)
Ad5a2 I II II a 111 II II 111 I I II III 1( 4.2)
Ad5a3 111 II 111 a 111 II II II I I II 111 5(20.8)
Ad5Sa4 111 II v a II II II II I I I III 1(4.2)
Ad5a5 111 II II a 111 I 111 II I I II III 2( 8.3)
Ad5a6 111 II 11 a 111 I II II I I I III 2( 8.3)
Ad5a7 111 II 111 a 111 II II II I II I III 1( 4.2)
Total No.
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Fig. 2. Temporal distribution of 18 different genome types of Adl during the period from November 1990
to February 2003. Note that the time frame for each bar represents a 2-month period. From left to right,
months are shown as follows: N, November; J, January; M, March; M, May; J, July; and S, September.
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Fig. 3. Temporal distribution of 25 different genome types of Ad2 during the period from November 1990
to February 2003. Note that the time frame for each bar represents a 2-month period. From left to right,
months are shown as follows: N, November; J, January; M, March; M, May; J, July; and S, September.
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