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Designation of human adenovirus types based on
sequence data: An unfinished debate

@ CrossMark

Dear Editors,

In their letter, Dr. Seto et al. are trying to discredit the serolog-
ical typing system of human adenoviruses (HAdV): “The report . ..
is misleading ... due to reliance on serological markers ... which
are interpretive, subjective, and error-prone.” This remarkable
statement contrasts with the opinion of the International Com-
mittee on Taxonomy of Viruses (ICTV), presenting the unqualified
established serotype definition [1]. Admittedly, HAdV serotyp-
ing is not an ideal classification system from a scientific point
of view. It was not designed that way but was developed in
practice in the clinical framework of infection and immunity.
Suboptimal reproducibility between laboratories, dependence on
the variable animal origin of antisera, on the kind and condition
of the cells used for the VN tests, etc. are inherent to biolog-
ical assays. Although for technical and economic reasons VN
assays are no longer common practice in most clinical virology
laboratories, for measuring immunity, identification of clinically
relevant characteristics of HAdV, seroprevalence investigations,
vaccine studies, and immune interventions they remain indispens-
able.

Seto et al. reject our designation of our studied HAdV stains
as Ad11-14 [2] because “no antisera were made against the puta-
tive “11a” viruses nor were HI assays performed.” This criticism
is based on a misunderstanding. We did not have the ambition
of fully describing a new serotype, we just used a standard rou-
tine serotyping procedure to further characterize viruses with a
HAdV11-like hexon gene and a HAdV14-like fiber gene [2]. More-
over, our results were similar to those of Wigand et al., who did not
perform HI tests either, as erythrocytes susceptible to this particu-
lar serotype were unavailable (as with us), and who classified virus
strain Spain/273/1969 (which was also included in our study) as
an antigenically intermediate variant, Ad11-14 [3,4]. At the time,
professor Wigand was the director of the German National Refer-
ence Centre for Adenoviruses and a highly regarded authority in
the field.

The increased availability of sequencing platforms recently
encouraged discrepant initiatives - including proposals from Seto
et al. - to define and designate HAdVs based on phylogenetic crite-
ria [5-7]. Unfortunately, although nucleotide sequencing is a highly
reproducible technique, utilization of the obtained data for taxo-
nomic purposes is not straightforward. Especially because there
is still no consensus about criteria for introducing a “new” type.
Criteria are anyway difficult to establish and opinions of experts
differ [1,5,6]. Since most laboratories lack the resources to sequence
complete genomes on large sample sets, any practical phylogenetic
typing system should prescribe the specific genes to be used to
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define a new type. Which genes should be selected, hexon, penton,
fiber, all three? How large a difference is required for recognizing
a “new” type, 5%, 15%, 25%? Which other properties will be con-
sidered, VN and HI assays, oncogenicity, %GC, (all mentioned by
the ICTV)? [1] How will differences in these properties be evalu-
ated?

Confusingly, BLAST analysis of hexon and/or fiber gene
sequences of intertypic recombinant HAdVs like ours currently
returns dual identity matches involving new HAdV types. Up
to now at least 16 new HAdV types can be found somewhere.
Three types (HAdV52 - 54) are published and have been men-
tioned by ICTV[1], 9 types (HAdV52 - 58, 61, 65) are published,
and 6 types are only traceable in GenBank or UniProt. We
could not find any information on HAdV66 anywhere. Some of
the “new” viruses are not even available for interested virolo-
gists.

The management of the future phylogenetic typing system is
still unsettled. Who will decide on the criteria? Who will review
and approve claims for new types? Answering these questions is
imperative. In the absence of proper control,the number of “new”
unreviewed HAdV “types” claimed in the literature or only entered
unnoticed in GenBank keeps growing.

Seto et al. deny that the designation HAdV55 is confusing.
We think that the various phylogenetic typing systems func-
tioning today are fundamentally confusing. The systems were
“grafted” in the existing serotype system by adding consecu-
tively numbered “phylogenetic types” [8-10] to the existing list
of 51 serotypes [1,11]. This generated confusion, even more so as
the term “serotype” was abandoned and replaced by “type” as if
equivalent [7], obscuring the serological basis of the original desig-
nation. Interestingly, many of the newly described “types” could
be serotyped using a panel of 51 rabbit antisera. For instance,
HAdV54 was serotyped as HAdV8 (de Jong et al., unpublished data).
This source of confusion could simply be removed by creating a
separate numbering system for the phylogenetic types, calling,
e.g., HAdV-B52 “HAdV-g1”, the “g” standing for “genome”. Such
solutions should be discussed with an open mind among adeno-
virologists of various backgrounds. The ideal designation system
for HAAV should integrate both serological and molecular typing
approaches.

Concerning the current practice, most reported molecular
typing data result from partial hexon gene sequencing efforts.
Typing approaches targeting the hexon gene [12-14] have pro-
vided inexpensive, rapid, and well-correlated molecular surrogates
of serological assays, allowing clinical and public health labs to
type large numbers of HAdV isolates and, importantly, inter-
pret and analyze data across time and space. Our paper [2]
provides additional evidence supporting the use of combined
hexon/fiber-based information rather than the whole genome for
a meaningful designation for viruses typed by molecular meth-
ods.


dx.doi.org/10.1016/j.jcv.2013.10.014
http://www.sciencedirect.com/science/journal/13866532
http://www.elsevier.com/locate/jcv
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2013.10.014&domain=pdf
dx.doi.org/10.1016/j.jcv.2013.10.014

744 Reply to Letter to the Editor / Journal of Clinical Virology 58 (2013) 743-744

Funding

None.

Competing interest
None declared.
Ethical approval

Not required.

References

[1] Harrach B, Benké M, Both GW, Brown M, Davison AJ, Echavarria M, Hess M,

Jones MS, Kajon A, Lehmkuhl HD, Mautner V, Mittal SK, Wadell G. In: King

AMQ, Adams M], Carstens EB, Lefkowitz EJ, editors. Family adenoviridae in

virus taxonomy: classification and nomenclature of viruses: ninth report of the

international committee on taxonomy of viruses. San Diego: Elsevier; 2012. p.

125-41.

Kajon AE, de Jong JC, Dickson LM, Arron G, Murtagh P, Viale D, Car-

ballal G, Echavarria M. Molecular and serological characterization of

species B2 adenovirus strains isolated from children hospitalized with

acute respiratory disease in Buenos Aires, Argentina. ] Clin Virol 2013;58:

4-10.

[3] Hierholzer JC, Pumarola A. Antigenic characterization of intermediate adenovi-
rus 14-11 strains associated with upper respiratory illness in a military camp.
Infect Immun 1976;13:354-9.

[4] Wigand R, Sehn N, Hierholzer JC, de Jong JC, Adrian T. Inmunological and bio-
chemical characterization of human adenoviruses from subgenus B. . Antigenic
relationships. Arch Virol 1985;84:63-78.

[5] Seto D, Chodosh J, Brister JR, Jones MS. Members of the adenovirus research
community. Using the whole genome sequence to characterize and name
human adenoviruses. ] Virol 2011;85:5701-2.

[6] Aoki K, Benkd M, Davison A], Echavarria M, Erdman DD, Harrach B, Kajon AE,
Schnurr D, Wadell G. Members of the adenovirus research community. Toward
an integrated human adenovirus designation system that utilizes molecular
and serological data and serves both clinical and fundamental virology. ] Virol
2011;85:5703-4.

[7] Berk AJ. Adenoviridae. In: Knipe DM, Howley PM, editors. Fields Virology.
Philadelphia: Wolters Kluwer; 2013. p. 1704-31 [Chapter 55].

[8] Jones 2nd MS, Harrach B, Ganac RD, Gozum MM, Dela Cruz WP, Riedel B, Pan C,
Delwart EL, Schnurr DP. New adenovirus species found in a patient presenting
with gastroenteritis. ] Virol 2007;81:5978-84.

2

[9] Walsh MP, Chintakuntlawar A, Robinson CM, Madisch I, Harrach B, Hudson NR,
Schnurr D, Heim A, Chodosh ], Seto D, Jones MS. Evidence of molecular evo-
lution driven by recombination events influencing tropism in a novel human
adenovirus that causes epidemic keratoconjunctivitis. PLoS ONE 2009;4:e5635.

[10] Walsh MP, Seto J, Jones MS, Chodosh ], Xu W, Seto D. Computational analysis
identifies human adenovirus type 55 as a re-emergent acute respiratory disease
pathogen. J Clin Microbiol 2010;48:991-3.

[11] De Jong JC, Wermenbol AG, Verweij-Uijterwaal MW, Slaterus KW, Wertheim-
van Dillen P, van Doornum GJJ, Khoo SH, Hierholzer JC. Adenoviruses from
human immunodeficiency virus-infected individuals, including two strains
that represent new candidate serotypes Ad50 and Ad51 of species B1 and D,
respectively. ] Clin Microbiol 1999;37:3940-5.

[12] Sarantis H, Johnson G, Brown M, Petric M, Tellier R. Comprehensive detection
and serotyping of human adenoviruses by PCR and sequencing. ] Clin Microbiol
2004;42:3963-9.

[13] Lu X, Erdman DD. Molecular typing of human adenoviruses by PCR
and sequencing of a partial region of the hexon gene. Arch Virol
2006;151:1587-602.

[14] Okada M, Ogawa T, Kubonoya H, Yoshizumi H, Shinozaki K. Detection and
sequence-based typing of human adenoviruses using sensitive universal
primer sets for the hexon gene. Arch Virol 2007;152:1-9.

Adriana E. Kajon*

Infectious Disease Program, Lovelace Respiratory
Research Institute, 2425 Ridgecrest Drive SE,
Albuquerque, NM 87108, USA

Marcela Echavarria

Clinical Virology Laboratory, Centro de Educacion
Medica e Investigaciones Clinicas (CEMIC) University
Hospital, Buenos Aires, Argentina

Jan C. de Jong
Erasmus Medical Centre, Viroscience lab,
3015 GE Rotterdam, The Netherlands

* Corresponding author. Tel.: +1 505 348 9159;
fax: +1 505 348 8567.
E-mail address: akajon@Irri.org (A.E. Kajon)

7 October 2013

9 October 2013


http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00433-2/sbref0070
mailto:akajon@lrri.org

	Designation of human adenovirus types based on sequence data: An unfinished debate
	Funding
	Competing interest
	Ethical approval

	References

