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The Chinese human adenovirus 7 (HAdV7) 0901HZ/ShX/CHN/2009 was isolated from the hydrothorax fluid of an infant with
fatal pneumonia in Shaanxi, China, in 2009. Comparison of the entire genome with the genomes of the other 10 strains of
HAdV7 from GenBank revealed homologies of 89.9 to 99.9%, with geographic polymorphism among HAdV-7 field strains circu-
lating in mainland China.
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Human adenoviruses (HAdVs) can cause a broad range of clin-
ical manifestations in humans, with billions of people in-

fected worldwide (1). These adenoviruses are grouped into seven
species (A to G), and to date fifty-six types (HAdV-1 to HAdV-56)
have been identified on the basis of nucleotide and deduced amino
acid sequences (2, 3). The increasing application of genomics and
bioinformatics approaches to the investigation of HAdV genomes
will lead to an understanding of the emergence of novel HAdV
pathogens, the identification and performance of surveillance for
these pathogens, and perhaps the control of epidemic outbreaks
with effective and appropriate vaccines (4).

An outbreak of infant severe pneumonia was reported in
Shaanxi, China, in 2009 (5), and two adenovirus 7 strains were
isolated from the hydrothorax fluid of the patients. For one strain,
named 0901HZ/ShX/CHN/2009 (HAdV7-0901HZ), sequencing
and analysis of the whole genome were conducted. For genome
sequencing, a standard PCR was conducted by using a previously
described procedure (6). Raw sequence data were assembled using
Sequencher software (version 4.0.5).

Pipmaker (http://bio.cse.psu.edu/pipmaker) (7) was used to
perform nucleotide dot blot identity-based analyses of the whole
HAdV genomes now available from GenBank. A total of 10 com-
plete genome sequences of HAdV7 (not including the one in this
study) are available in the GenBank database, including the pro-
totype type, vaccine strains, and field strains, of which three were
isolated from the south of China, Guangzhou, and Chongqing.
The strain 0901HZ was isolated from the northwest of China, in
the Shaanxi Province.

The strain HAdV7-0901HZ has a genome of 35,239 bp in length
and a GC content of 51.08%. A total of 48 coding sequences were
identified in this genome sequence, including seven predicted genes.

The genome sequence alignment of HAdV7-0901HZ with
other HAdV7 strains revealed high homologies of 99.7 to 99.9%
(accession numbers JX625134, JN860677, and GQ478341). An
exception was HAdV7-GZ07, which has a large fragment deletion
at position 28334 to 31162 of the E3 region (accession number

HQ659699) and homology of 89.9%. For the vaccine and Gomen
strains (accession nos. AY594255 and AY594256, respectively) the
nucleotide sequence similarities were 97.7% and 99.4%, respec-
tively

Adenovirus infections in the immunocompetent host are usu-
ally limited by the immune system. But HAdV7, a member of the
B1 subspecies, has been identified in epidemics to be highly viru-
lent and is associated with clinical manifestations of considerable
severity, including residual lung damage and fatal outcomes (8–
10). This pathogen has been found in outbreaks in the United
States and Asia and has become a global concern (11–13). It also
poses a special threat for infants and young children as their im-
mune systems are not completely established.

Comparative genomic analysis of 11 strains of human adeno-
virus type 7 isolated from this study and the references from
GenBank showed that HAdV-7 circulating in mainland China has
multiple transmission chains, suggesting the need for surveillance
in high-risk populations.

Nucleotide sequence accession number. The nucleotide se-
quence of the complete genome of HAdV7 strain 0901HZ/ShX/
CHN/2009 has been submitted to GenBank under accession num-
ber JF800905.

ACKNOWLEDGMENT

This study was supported by the “China Mega-Project for Infectious Dis-
ease (2011ZX10004-001)” from The People’s Republic of China.

REFERENCES
1. Smith JG, Wiethoff CM, Stewart PL, Nemerow GR. 2010. Adenovirus.

Curr. Top. Microbiol. Immunol. 343:195–224.
2. Robinson CM, Singh G, Henquell C, Walsh MP, Peigue-Lafeuille H,

Seto D, Jones MS, Dyer DW, Chodosh J. 2011. Computational analysis
and identification of an emergent human adenovirus pathogen implicated
in a respiratory fatality. Virology 409:141–147.

3. Walsh MP, Seto J, Jones MS, Chodosh J, Xu W, Seto D. 2010. Com-
putational analysis identifies human adenovirus type 55 as a re-emergent
acute respiratory disease pathogen. J. Clin. Microbiol. 48:991–993.

4. Mahadevan P, Seto J, Tibbetts C, Seto D. 2010. Natural variants of

Genome AnnouncementsJanuary/February 2013 Volume 1 Issue 1 e00182-12 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://bio.cse.psu.edu/pipmaker
http://www.ncbi.nlm.nih.gov/nuccore?term=JX625134
http://www.ncbi.nlm.nih.gov/nuccore?term=JN860677
http://www.ncbi.nlm.nih.gov/nuccore?term=GQ478341
http://www.ncbi.nlm.nih.gov/nuccore?term=AY594255
http://www.ncbi.nlm.nih.gov/nuccore?term=AY594256
http://www.ncbi.nlm.nih.gov/nuccore?term=JF800905
http://genomea.asm.org


human adenovirus type 3 provide evidence for relative genome stability
across time and geographic space. Virology 397:113–118.

5. Tang L, Wang L, Tan X, Xu W. 2011. Adenovirus serotype 7 associated
with a severe lower respiratory tract disease outbreak in infants in Shaanxi
Province, China. Virol. J. 8:23.

6. Yang Z, Zhu Z, Tang L, Wang L, Tan X, Yu P, Zhang Y, Tian X, Wang
J, Zhang Y, Li D, Xu W. 2009. Genomic analyses of recombinant ade-
novirus type 11a in China. J. Clin. Microbiol. 47:3082–3090.

7. Schwartz S, Zhang Z, Frazer KA, Smit A, Riemer C, Bouck J, Gibbs R,
Hardison R, Miller W. 2000. PipMaker: a web server for aligning two
genomic DNA sequences. Genome Res. 10:577–586.

8. Kajon AE, Dickson LM, Fisher BT, Hodinka RL. 2011. Fatal dissemi-
nated adenovirus infection in a young adult with systemic lupus erythem-
atosus. J. Clin. Virol. 50:80 – 83.

9. Selvaraju SB, Kovac M, Dickson LM, Kajon AE, Selvarangan R. 2011.
Molecular epidemiology and clinical presentation of human adenovirus
infections in Kansas City children. J. Clin. Virol. 51:126 –131.

10. Stercz B, Nagy K, Ongrádi J. 2012. Adenovirus infections in immuncom-
promised patients. Orv. Hetil. 153:1896 –1904.

11. Azar R, Varsano N, Mileguir F, Mendelson E. 1998. Molecular epide-
miology of adenovirus type 7 in Israel: identification of two new genome
types, Ad7k and Ad7d2. J. Med. Virol. 54:291–299.

12. Gerber SI, Erdman DD, Pur SL, Diaz PS, Segreti J, Kajon AE, Belken-
gren RP, Jones RC. 2001. Outbreak of adenovirus genome type 7d2
infection in a pediatric chronic-care facility and tertiary-care hospital.
Clin. Infect. Dis. 32:694 –700.

13. Ikeda Y, Yamaoka K, Noda M, Ogino T. 2003. Genome types of adeno-
virus type 7 isolated in Hiroshima city. J. Med. Virol. 69:215–219.

Tang et al.

Genome Announcements2 genomea.asm.org January/February 2013 Volume 1 Issue 1 e00182-12

http://genomea.asm.org

	Complete Genome Sequence of Human Adenovirus Type 7 Associated with Fatal Infant Pneumonia
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENT
	REFERENCES


