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a  b  s  t  r  a  c  t

Background:  Between  September  2000  and  November  2005,  approximately  10%  of  the  retrospectively
examined  human  adenovirus  (HAdV)-positive  pediatric  cases  of  acute  respiratory  disease  (ARD)  requiring
hospitalization  at  the  Hospital  Nacional  de  Pediatria  Juan  P.  Garrahan  in  Buenos  Aires,  Argentina,  were
found  to  have  a  HAdV-B2  infection.
Objective:  To  characterize  genetically  and  antigenically  the  HAdV-B2  virus  isolates.
Study  design:  Restriction  enzyme  analysis  (REA),  hexon  and  fiber  gene  sequencing  and  virus  neutralization
assays  (VN)  were  carried  out on  8  HAdV-B2  respiratory  virus  isolates.
Results:  REA  showed  that  the  8  examined  HAdV-B2  virus  isolates  were  HAdV11,  belonging  to  two  genomic
variants: HAdV11a  and  a  BclI  variant  of  HAdV11c  which  we  designated  11c4.  Molecular  analysis  of
the  hexon  genes  showed  that  both  REA  variants  had  a HAdV11-like  hexon  gene.  Confirming  previous
reports,  the  7  HAdV11a  virus  isolates  were  found  to have  HAdV14-like  fiber  genes  and  therefore  are  HAdV
H11/F14.  The  fiber  gene  of  the  HAdV11c4  virus  isolates  most  closely  resembled  that  of various  strains  of
HAdV7.  In  VN  assays,  the  4 tested  HAdV11a  strains  were  serotyped  as  HAdV11-14.  The  HAdV11c4  strain
was serotyped  as  HAdV11  but also  showed  a weak  but significant  reactivity  with  antiserum  to HAdV7.

Compared  with  the  other  HAdV-positive  cases  in  our  study,  infection  with  HAdV11  caused  a  similarly
severe  disease.
Conclusions:  Our  results  provide  evidence  to the  long  term  world-wide  circulation  of  HAdV  H11/F14  as
a causative  agent  of  ARD.  Combined,  our  molecular  and  serology  data  support  the  rationale  to  base  the
molecular  typing  and  designation  of recombinant  viruses  on  the  sequences  of  the  hexon  and  fiber  genes.
. Background

According to genomic criteria, human adenoviruses (HAdV) are
rimarily grouped in 7 species, called A–G [1]. Intertypic recombi-
ation is frequent within the same species but rare between types
f different species. The species classification is closely associated
ith differences in the affected human organs (tropism). Within
ach species, serotypes are distinguished based on their reactivity
n virus neutralization (VN) assays. This reactivity is mainly due
o antibodies to the major capsid protein, the hexon, but also to

Abbreviations: ARD, acute respiratory disease; HAdV, human adenovirus; HVR,
ypervariable region; VN, virus neutralization; REA, restriction enzyme analysis.
∗ Corresponding author. Tel.: +1 505 348 9159; fax: +1 505 348 8567.

E-mail address: akajon@lrri.org (A.E. Kajon).
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© 2013 Elsevier B.V. All rights reserved.

antibodies to the penton base and fiber proteins [2–8]. Presently, 51
HAdV serotypes have been recognized [9]. Within many serotypes,
variants have been defined by restriction enzyme analysis (REA)
of genomic DNA [10].

Currently, the serological type definition is being replaced by
genomic criteria. On this basis, 3 more HAdV types have been listed
by the International Committee on Taxonomy of Viruses (ICTV) and
registered as HAdV52, HAdV53, and HAdV54 [1].

HAdV of subspecies B2 (HAdV-B2, serotypes 11, 14, 34 and 35)
have been reported to infect the airways and, more rarely, the con-
junctiva, kidney and bladder. The circulation of HAdV11 and more
specifically REA variant HAdV11a in association with acute respira-

tory disease (ARD) and conjunctivitis has been amply documented
since the 1980s, especially in Asia [11–21] but also in the Middle
East, Europe and the Americas [22–28]. The other three HAdV-B2
serotypes have been detected less frequently. A non-recombinant

dx.doi.org/10.1016/j.jcv.2013.06.030
http://www.sciencedirect.com/science/journal/13866532
http://www.elsevier.com/locate/jcv
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A.E. Kajon et al. / Journal of Clinical Virology 58 (2013) 4– 10 5

Table  1
Clinical characteristics of pediatric cases of HAdV-B2-associated ARD.

Case Isolate
designation

Genome
type

Date of
collection of
clinical sample

Sex Age Diagnosis Other
symptoms/findings

Preexisting
conditions

Outcome of disease

1 Arg/18017/00 11c4 Sept/2000 M 18m Multifocal
pneumonia

Bacterial sepsis by
Staphylococcus aureus

None Subglotis stenosis
from prolonged
intubation

2  Arg/18060/00 11a Nov/2000 F 3.2m Bronchiolitis Bacterial sepsis by
Pseudomonas
aeruginosa
Atelectasis

None Bronchiectasis in
left lower lobe

3  Arg/3992/04 11a Feb/2004 M 7.5 y Diarrhea
Herpes zoster

Hodgkin’s
lymphoma
Treated with
chemotherapy and
radiotherapy

Recovered

4  Arg/2314/05 11a Feb/2005 F 8 y Pharyngitis/otitis Vomiting Urea metabolism
disorder (deficit of
ornithine
transcarbamylase

Recovered

5  Arg/7138/05 11a Apr/2005 M 3.8m Bronchiolitis Conjunctivitis Prematurity Recovered
6  Arg/7204/05 11a May/2005 F 8m Bronchiolitis Bilateral

pseudomembranous
conjunctivitis with
periorbital cellulitis

Down Syndrome,
interventricular
communication,
biliary lithiasis,
hydronephrosis,
transitory
pancytopenia

Recovered

7  Arg4922/05 11a+AAV Oct/2005 M 5.7m Upper respiratory
fectio

Conjunctivitis None Recovered
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generated and sequenced using primers listed in Table 2. Sequences
were assembled and analyzed using Lasergene software (DNASTAR,
Inc., Madison, WI,  USA) and deposited in Genbank under acces-
sion numbers JX034750–JX034755 and KC999101–KC999108. For

Table 2
Primers used for amplification and sequencing of hexon and fiber genes of HAdV-B2
isolates.

Primer Sequence 5′ → 3′

Hexon
Forward amp/seq hex1 cgtcgacgctgagttac
Reverse amp/seq hex 6 acatcgggatcataactgtcaac
HVR-7 forward gtcttatgtactataacagtactgg
HVR-7 reverse gtggttgaatgggttgac
End of hex forward aggtggtctctggatgctatgg
End of hex reverse gccatggttgcagctgc
Internal end of hex forward gtaccttctacctgaaccacac
in
8  Arg/4245/05 11a Nov/2005 F 9m Ph

enomic variant of prototype HAdV14, HAdV14p1, was identified
s an emerging respiratory pathogen in the United States, Ireland,
nd Canada over the last 5 years [29–34]. Although rare, outbreaks
nd individual cases of severe HAdV35-associated ARD us have also
een described [35,36].

The isolation or detection of HAdV-B2 from respiratory spec-
mens of pediatric patients hospitalized for ARD in Buenos Aires,
rgentina, was previously reported but no detailed molecular char-
cterization of the viruses was carried out [26,28].

. Objectives

To characterize genetically and antigenically 8 HAdV-B2 viruses
solated from pediatric cases of ARD requiring hospitalization in
uenos Aires, Argentina between 2000 and 2005.

. Study design

.1. Patients

Patient data are summarized in Table 1. Informed consent was
btained from the parents or guardians of all children participating
n the study.

.2. Clinical specimens and specimen processing for virus
solation and rapid viral diagnosis

Nasopharyngeal aspirates (NPAs) collected on admission to
he hospital were initially tested for HAdV by indirect immu-
ofluorescence. PCR-based confirmation of the diagnosis and
pecies identification, was carried out on total DNA extracted
rom HAdV-positive NPAs with the QIAamp DNA blood minikit

QIAGEN Inc., Valencia, CA) using a commercial PCR-hybridization-
mmunoenzymatic assay (PCR Adenovirus consensus, Argene,
arilhes, France) as previously described [37,38]. Virus isolation
as carried out on A549 cells following standard protocols.
n Intussusception
itis/otitis Conjunctivitis

diarrhea
None Recovered

HAdV-isolates were shipped on dry ice to the USA and The
Netherlands, for detailed molecular and antigenic characterization,
respectively.

3.3. Viral DNA extraction and restriction enzyme analysis (REA)

At Lovelace Respiratory Research Institute, virus isolates were
further grown in A549 cells for viral DNA extraction as previously
described [39]. REA was performed and interpreted using the panel
of endonucleases and approach described by Li et al. [40].

3.4. Molecular typing and phylogenetic analysis

HAdV hexon and fiber genes were amplified by PCR using
iProof high fidelity DNA Polymerase (BIO-Rad, Temecula, CA, USA)
following the manufacturer’s recommendations. Amplicons were
Internal end of hex reverse aagtgtggttcaggtagaagg

Fiber
Forward amp/seq primer agcggcatactttctccatac
Reverse amp/seq primer gggaggcaaaataactactcg
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Table 3
HAdV-B strains included in the phylogenetic analysis of Argentine HAdV-B2 isolates.

Strain Genome type (REA variant) GenBank accession number

Hexon gene Fiber gene

HAdV3 USA/GB/1953 prototype 3p AY599834 AY599834
HAdV7 USA/Gomen/1954 prototype 7p AY594255 AY594255
HAdV7 USA/FS2154/2009 7d2 JN860677 JN860677
HAdV11 USA/Slobitski/1957 prototype 11p AY163756 AY163756
HAdV11 S. Dakota/97026382/1997 11a FJ841907 FJ841899
HAdV11 Singapore/SGN1222/2005 11a FJ597732 FJ597732
HAdV11* (aka HAdV55) China/QS-DLL/2006 11a FJ643676 FJ643676
HAdV11*(aka HAdV55) CHN/BJ01/2011 11a JX491639 JX491639
HAdV11 Spain/273/1969 11a1 FJ841900 FJ841908
HAdV14 The Netherlands/De Wit/1957 prototype 14p AY803924 AY803924
HAdV14 USA/303600/2007 14p1 FJ822614 FJ822614
HAdV16 Saudi Arabia/Ch 79/1955 prototype 16p AY601636 AY601636
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HAdV21 Saudi Arabia/AV-1645/1956 prototype 21p 

HAdV34 USA/Compton/1972 prototype 34p 

HAdV35 USA/Holden/1973 prototype 35p 

ssignment of molecular identity and identification of the closest
atch, sequence alignments were performed using the Basic Local
lignment Search Tool (BLAST) against NCBI GenBank data base

http://www.ncbi.nlm.nih.gov). Phylogenetic analysis was  con-
ucted in MEGA 5.1 [41] using the Maximum Likelihood method.
he analysis involved the reference virus strains described in
able 3.

.5. Virus neutralization assays

Virus neutralization (VN) assays were carried out at the Viro-
cience lab, Erasmus Medical Center in A549 cells in microplates
ollowing the procedure described by Kasel [42]. Antisera were pre-
ared in rabbits as previously described [9]. The viruses were used

n a concentration which produced cytopathic effect (CPE) in all
ells at 7 days post infection. VN titers were read on the first day on
hich all cells in the virus control wells showed CPE, and expressed

s the reverse of the highest dilution of antiserum preventing any
PE in the cells (100% neutralization) on that day.

. Results

.1. Prevalence of HAdV-B2 infections in the study cohort and
ssociated disease

Using a commercial PCR-hybridization-immunoenzymatic
ssay [37], 8 of 81 of the retrospectively examined HAdV-positive
ediatric cases of ARD were found to have HAdV-B2 infection.
hirty-nine of the HAdV-positive cases were diagnosed as HAdV-
1 infections, 23 as HAdV-C, 10 as HAdV-E, and 1 as a HAdV-A

nfection. Co-infections by HAdVs of different species were not
etected. Compared with the other 73 HAdV-positive cases in the
ohort, infection with HAdV-B2 was not associated with different
everity of the course of the disease (Table 1). Virus isolates were
ecovered from respiratory specimens from all 8 cases of HAdV-B2
nfection and characterized by molecular and serological methods.

.2. REA of HAdV-B2 virus isolates

REA of viral DNA with BamHI, BclI, BglII, BstEII, HindIII, HpaI,
stI, SmaI, and XbaI identified 7 of the 8 HAdV-B2 virus isolates
s belonging to REA variant HAdV11a originally described by Li
nd colleagues [40] and one virus isolate as a novel BclI  variant

f HAdV11c [40] tentatively designated HAdV11c4. REA profiles of
NA from 3 virus isolates representing each of the 2 REA variants
nd a mixture of HAdV11a with adeno-associated virus (AAV) are
hown in Fig. 1.
AY601633 AY601633
AY737797 AY737797
AY128640 AY128640

4.3. Phylogenetic analysis of hexon and fiber gene sequences

The hexon and fiber gene sequences of the 7 HAdV11a-like
virus isolates from Argentina (18060/2000, 3992/2004; 2314/2005;
7138/2005; 7204/2005; 4922/2005, and 4245/2005) and those
of the HAdV11c4-like isolate (18017/2000) were used to con-
struct phylogenetic trees (Figs. 2A and 3, respectively). Previously
described virus strains of HAdV11a and other HAdV-B1 and HAdV-
B2 types available from Genbank and used in our study are listed
in Table 3.

All 7 Argentine strains of HAdV11a exhibited identical hexon
and fiber genes (data not shown). Molecular typing assignments
were based on the identity of the closest matching sequence(s) after
BLAST analysis. The complete hexon sequences of the HAdV11a
and HAdV11c4 viruses displayed 98–100% nucleotide (nt) identity
among each other and to the hexon of HAdV11p strain Slobitski, and
lower sequence identity to the hexon of HAdV14p and HAdV14p1
strains (92–93%).

The sequences of the fiber genes of the 7 HAdV11a strains were
99.5% identical to those of HAdV14p and HAdV14p1 and to those
of other previously described strains of HAdV11a [19,20,31]. These
typing results indicate that the 7 HAdV11a strains are intertypic
recombinants of HAdV11 and HAdV14 that can be designated as
molecular type HAdV H11/F14.

Interestingly, the hypervariable region 1 (HVR-1) [43] of
the hexon of the HAdV11c4 strain 18017/2000 showed distinct
sequence features compared to that of HAdV-11p, including a 9
nucleotide insertion and two  non-synonymous point mutations
(Fig. 2B). At variance with the 7 HAdV11a strains, the fiber gene of
the HAdV11c4 strain showed the highest sequence identity (97%)
to the fiber gene of strains of HAdV7 although it was also related
to the fiber genes of HAdV11p (95% identity) and HAdV14p (94%)
(Fig. 3). Based on the identity of the closest matches and the results
of phylogenetic analysis, this virus is possibly an intertypic recom-
binant of HAdV11 and HAdV7 that can be designated as molecular
type HAdV H11/F7.

4.4. Virus neutralization (VN) assays

Because in clinical virology antigenic properties of HAdV
are more relevant than molecular characteristics, 5 HAdV11-
like strains, Spain/273/1969, S. Dakota/97026382/1997, Singapore/
1222/2005, Argentina/2314/2005, and Argentina/18017/2000,

were examined in VN tests to serotype them and to assess the
implications of the revealed genetic make-up on antigenic prop-
erties. For a complete serotype designation of HAdV, the reactivity
of the virus in hemagglutination inhibition (HI) tests is required

http://www.ncbi.nlm.nih.gov/
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Fig. 1. REA of genomic DNA from Argentine HAdV-B2 virus isolates representative of genome types HAdV11a and HAdV11c4. Uncut DNA was run in gels to detect the presence
of  adeno-associated viral DNA in the HAdV DNA preparations. Asterisks indicate the presence of DNA fragments resulting from endonuclease digestion of adeno-associated
virus  DNA. � indicates novel BclI profile not described by Li et al. [40].
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** *aa 130

11c4 18017/2000

11p Slobitski

HAdV11a  Singapore 2005

HAdV11a  USA  1997

HAdV11a  China 2006

HAdV11a  China 2011

HAdV11a  Argentina 2000-2005*

HAdV11a Spain 1969

HAdV11c4  Argentina 2000

HAdV11p

HAdV35p

HAdV34p

HAdV14p

HAdV14p1

HAdV21p

HAdV16p

HAdV7d2

HAdV3p

HAdV7p97

100

67

100

100

100

100

100

51

100

70

80

0.02

A

B

Fig. 2. (A) Phylogenetic analysis of hexon genes of HAdV-B2 strains isolated from pediatric patients in Argentina between 2000 and 2005. Phylogenetic analysis was performed
by  maximum likelihood method in MEGA 5.1 [41]. All positions containing gaps were eliminated. The analysis involved the nucleotide sequences for HAdV-Bs listed on Table 3.
Taxon  names include country and year of isolation and corresponding genome type. Scale bars indicate nucleotide substitutions per site. Numbers on branches and at nodes
indicate bootstrap proportions from 1000 replications. *Only one hexon gene sequence (2841 bp) representing the 7 identical Argentine HAdV11a strains was included in
the  analysis. (B) Alignment of amino acid sequences corresponding to hypervariable region 1 of the predicted hexon proteins of HAdV11c4 strain Argentina/18017/2000 and
HAdV11p strain de Wit  showing distinct mutations including a 3 amino acid indel.
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HAdV11a  Chin a 2006

HAdV11a China  2011

HAdV11a  US A 1997

HAdV11a Arg entina 2000 -2005 *

HAdV11a  Sing apore  2005

HAdV11a1  Spai n 1969

HAdV14p1

HAdV14p

HAdV11p

HAdV11c4 Argentina 2000

HAdV7d2

HAdV7p

HAdV21p

HAdV34p

HAdV35p

HAdV3p

HAdV16p

78

100

100

97

93

66

100

99

70

95

0.05

Fig. 3. Phylogenetic analysis of fiber genes of HAdV-B2 strains isolated from pediatric patients in Argentina between 2000 and 2005. Phylogenetic analysis was  performed by
maximum likelihood method in MEGA 5.1 [41]. All positions containing gaps were eliminated. The analysis involved the nucleotide sequences for HAdV-Bs listed on Table 3.
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axon  names include country and year of isolation and corresponding genome type
ndicate bootstrap proportions from 1000 replications. *Only one fiber gene sequen
nalysis.

44]. Unfortunately, in the present study such assays could not be
arried out due to lack of suitable erythrocytes. Two  patterns of
eactivity in VN assays could be distinguished (Table 4).

Pattern 1: Virus strains Spain/273/1969, S. Dakota/97026382/
997, Singapore/1222/2005 and Argentina/2314/2005 were neu-
ralized by antiserum to HAdV11p to homologous or even higher
iters, and by antiserum to HAdV14p to titers 4 to 8-fold lower than
he homologous titer (Table 4).

Pattern 2: Compared with the 4 HAdV11a strains, the HAdV11c4
irus Argentina/18017/2000 showed weaker reactivity with the
ntisera to HAdV11p and HAdV14p (Table 4). The titer of antiserum
o HAdV11p against Argentina/18017/2000 was 8-fold lower than

he homologous titer. The threshold titer difference for assigning
AdVs into a given serotype is 20, therefore Argentina/18017/2000
lassified as serotype HAdVAd11. Because the VN titer of anti-
erum to HAdV14p against this virus was 256-fold lower than the

able 4
irus neutralization (VN) titers of antisera to HAdV7, HAdV11, HAdV14 and HAdV35 agai

Virus strain and REA variant VN titers of rabbit antiserum to*

HAdV7p HAdV11p

HAdV7p (prototype, Gomen) 8000 <32 

HAdV11p (prototype, Slobitski) <400 512 

HAdV14 p (prototype, de Wit) <400 16 

HAdV35 p (prototype, Holden) <400 4 

HAdV11a1 (Spain/273/1969) NA** 1024 

HAdV11a (S. Dakota/97026382/1997) NA 2048 

HAdV11a (Singapore/SGN1222/2005) NA 1024 

HAdV11a (Argentina/2314/2005) NA 512 

HAdV11c4 (Argentina/18017/2000) 200 64 

omologous titers are highlighted in bold.
* VN titers are expressed as reciprocal values of the highest dilution that completely ne

ytopathic effect.
** NA: not assayed.
 bars indicate nucleotide substitutions per site. Numbers on branches and at nodes
8 bp) representing the 7 identical Argentine HAdV11a strains was  included in the

homologous titer, the virus could not be designated as HAdV11-
14. At variance with the Ad11-14 viruses, the fiber gene of
Argentina/18017/2000 resembled mostly that of HAdV7. Because
antibodies to the fiber can exhibit neutralizing activity [4], we
tested the virus against antiserum to HAdV7p and observed that,
in contrast to HAdV11-14 viruses, antiserum to HAdV7p reacted
significantly with Argentina/18017/2000, although the titer was
borderline too low to designate the virus as serotype HAdV7-11
(Table 4).

5. Discussion
In the present study, 7 of 8 HAdV-B2 Argentine virus isolates
were classified by REA as HAdV11a and by sequence analysis as
HAdV H11/F14. One of these 7 virus strains were serotyped in VN
assays as HAdV11-14. The 8th HAdV-B2 virus was  classified by

nst HAdV-B2 strains.

Serotype

 HAdV14p HAdV35p

<256 <32
16 8
4096 2
<4 512

512 8 HAdV11-14
1024 32 HAdV11-14
1024 16 HAdV11-14
512 32 HAdV11-14
16 8 HAdV11

utralizes the concerned strain after 7 days, when the virus control shows complete
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A.E. Kajon et al. / Journal of

EA as HAdV11c, by sequence analysis as HAdV H11/F7 and by VN
ssays as HAdV11, displaying also weak but significant reactivity
ith antiserum to HAdV7p.

The relations between the detected recombination events and
he antigenic differences between the studied virus strains and
rototype HAdV11 can be explained by the prevailing opinions
bout the antigen specificity of HAdV neutralizing antibodies. Neu-
ralizing antibodies against HAdV can be directed to all 3 major
apsid proteins, hexon, fiber, and penton [4]. The relative propor-
ions of the various specificities vary with the virus strain and
he host producing the antibodies. In most cases, the largest frac-
ion of neutralizing antibodies targets the hexon protein [4,8] but
ntibodies to fibers can also have high neutralizing activity [44],
nd penton-specific antibodies have been reported to exert syn-
rgistic neutralizing activities [3]. It is therefore likely that the
nhanced reactivity of HAdV11-14, compared to HAdV11p, with
ntiserum to HAdV14p is the consequence of the replacement
f the HAdV11-like fiber gene by a HAdV14-like fiber gene. The
eplacement of the HAdV11-like penton gene by a HAdV-14-like
enton gene described for several HAdV H11/F14 strains includ-

ng Singapore/1222/2005 [20] may  have also contributed to the
ncreased reactivity of antiserum to HAdV14p against HAdV11-14.

The designation serotype HAdV11-14 confirms the label Ad11-
4 given by Wigand et al. to similar HAdV11-like strains, including
pain/273/1969 [45,46]. Wigand et al. could not perform HI assays
ith these virus strains either and therefore also restricted their
esignation to Ad11-14. Of note, Spain/273/1969 was  originally
haracterized by Hierholzer et al. as HAdV11/H14 [45], meaning
elated to HAdV11p in VN assays and to HAdV14p in HI tests;
hreshold titer differences with the homologous virus are in both
ssays 20-fold. In contrast with the results of Wigand et al. [45]
nd our study, virus strain Spain/273/1969 did not react with anti-
erum to HAdV14p in VN assays in the studies of Hierholzer et al.
22,46]. The discrepancy may  be attributable to the different source
f the concerned antisera to the prototypes. Hierholzer et al. used
quine antisera [46] while Wigand et al. [45] and our study used
abbit antisera. Combining the results of the 3 studies, the serotype
esignation of virus strain Spain/273/1969 would become HAdV11-
4/H14.

Our findings show interesting associations between genomic
ata and the clinically more relevant antigenic characteristics of
he tested viruses. They underscore the importance of determin-
ng the molecular identity of the hexon and fiber genes in order
o establish the species, discover intertypic recombinants, and get
aluable clues regarding the antigenic reactivity and tropism.

Importantly, our observations support the proposal to base the
olecular typing and designation of recombinant viruses on the

equences of the hexon and fiber genes [47] as they confirm that
hese genes accommodate the major epitopes involved in VN.
everal PCR-based approaches have been developed and used suc-
essfully for this purpose [48–51].

We discourage the proposed use of “HAdV55” to designate the
hinese intertypic recombinant HAdV H11/F14, virus strain QS-DLL
52], as well as other recently characterized Chinese HAdV strains
Genbank accession #JX491639 and JX123027–JX123029) because
his generates confusion regarding the antigenic identity of the
irus. The sequences of the hexon and fiber genes of these Chi-
ese viruses show them to be almost indistinguishable from those
f the Argentine, North American, Singapore and Spanish strains of
AdV11a examined in our VN assays (Figs. 2 and 3) and strongly

uggest that they are also serotype HAdV11-14.
Virus strain Argentina/18017/2000 exhibited a rare genetic
ake-up. Intertypic recombinants with a HAdV11-like hexon gene
nd a HAdV7-like fiber gene have so far been reported in the litera-
ure only once [53]. From a case of neonatal severe pneumonia and
isseminated HAdV-infection, a HAdV was isolated that exhibited

[
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molecular characteristics similar to Argentina/18017/2000. The
sequence of the hypervariable regions 1–6 (HVR1-6 [43]) of the
hexon gene of the neonatal virus most closely matched those of
HAdV11p and the sequences of the fiber gene most closely matched
those of HAdV7p, suggesting that the two virus isolates are closely
related.

Extending previously reported data from molecular typing [28]
and genetic characterization [23] of HAdV strains circulating in
Argentina and elsewhere [52], the present study provides addi-
tional evidence of the long term worldwide circulation of HAdV
H11/F14.
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