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ABSTRACT Herpes simplex virus 1 (HSV-1), also known as Human herpesvirus 1, is a
highly prevalent human neurotropic pathogen that causes a variety of diseases, in-
cluding lethal encephalitis. Here, we report the genome sequence of the HSV-1
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For viral DNA purification, infected Vero cells were harvested 48 h postinfection, salcami@com.coices

subjected to three freeze-thaw cycles, and cellular debris was removed by low-speed
centrifugation. Viral particles were concentrated by two sucrose cushions and treated
with DNase | to eliminate cellular DNA. Viral particles were lysed using the proteinase
K-SDS method, and DNA was purified using the phenol-chloroform method. The
NEBNext kit was used for library preparation, and sequencing was carried out in a
MiSeq machine at the Parque Cientifico de Madrid, Spain, obtaining 923,020 paired-end
reads (2 X 250 bp).

Contaminating reads were eliminated by aligning reads against Chlorocebus
sabaeus, the closest relative of Vero cells in the database, and the PhiX174 genome
using Bowtie 2 (3). Paired reads were separately aligned to remove all pairs with at least
one of the mates mapped to contaminating genomes. Quality filtering was carried out
using Prinseq (4). Only paired reads were used for de novo assembly of the genome
using SPAdes (5), producing 5 contigs (>1 kb) with coverages ranging from 230X to
790X. Then, reads were aligned against contigs using Bowtie 2 (87.65% aligned reads)
to remove contig ends with coverage lower than 10X.

Terminal repeat long (TRL) and internal repeat long (IRL) regions were assembled
into two contigs with 5,441 and 998 bp in length. The unique long (UL) region was
assembled into two overlapping contigs (92,266 and 15,650 bp) and joined using
Minimus2 (6). Two major differences against the HSV-1 strain 17 genome (7) were a gap
of 185 nucleotides (nt) in a tandemly repeated region, within the UL36 gene locus,
which reduced the length of a proline-glutamine repeated motif, and the absence of
the OriL sequence, a perfect palindromic sequence required for viral DNA replication
(8). The alignment of the reads against HSV-1 strain 17 genome fully covers the OriL
sequence, and therefore, the OriL sequence was reinserted into the contigs after PCR
verification. Internal repeat short (IRS), unique short (US), and terminal repeat short
(TRS) regions were assembled into single contigs, which also showed some reduction
in the length of several tandemly repeated sequences. The whole genome was built by
joining contigs according to the order established by the alignment against strain 17,
filling gaps with an Ns. Then, gaps were reduced using the SOAPdenovo GapCloser tool
(9), correcting 820 out of 7,453 Ns introduced to join contigs.
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been deposited in GenBank under the accession no. KX946970.

9eneMEA nnouncements’

Accession number(s). The HSV-1 strain SC16 genome sequence (151,334 bp) has

ACKNOWLEDGMENTS
We thank Tony Minson for kindly providing the virus stock. We also thank R. Martin
for excellent technical support. This work was funded by Ministerio de Economia y
Competitividad and European Regional Development’s Funds (grant SAF2015-67485-R)
and a PhD studentship from Ministerio de Educacién, Cultura y Deporte awarded to
A.D.L-M. (FPU13/05425).

REFERENCES

1.

Viejo-Borbolla A, Martinez-Martin N, Nel HJ, Rueda P, Martin R, Blanco S,
Arenzana-Seisdedos F, Thelen M, Fallon PG, Alcami A. 2012. Enhancement
of chemokine function as an immunomodulatory strategy employed by
human herpesviruses. PLoS Pathog 8:21002497. https://doi.org/10.1371/
journal.ppat.1002497.

. Hill TJ, Field HJ, Blyth WA. 1975. Acute and recurrent infection with herpes

simplex virus in the mouse: a model for studying latency and recurrent
disease. J Gen Virol 28:341-353. https://doi.org/10.1099/0022-1317-28-3
-341.

. Langmead B, Salzberg SL. 2012. Fast gapped-read alignment with Bowtie

2. Nat Methods 9:357-359. https://doi.org/10.1038/nmeth.1923.

. Schmieder R, Edwards R. 2011. Quality control and preprocessing of

metagenomic datasets. Bioinformatics 27:863-864. https://doi.org/
10.1093/bioinformatics/btr026.

. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin

VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome as-

Volume 5 Issue 4 e01392-16

sembly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455-477. https://doi.org/10.1089/cmb.2012.0021.

. Treangen TJ, Sommer DD, Angly FE, Koren S, Pop M. 2011. Next genera-

tion sequence assembly with AMOS. Curr Protoc Bioinformatics Chapter
11:Unit 11.8.

. Davison AJ. 2011. Evolution of sexually transmitted and sexually trans-

missible human herpesviruses. Ann N Y Acad Sci 1230:E37-E49. https://
doi.org/10.1111/j.1749-6632.2011.06358.x.

. Weller SK, Spadaro A, Schaffer JE, Murray AW, Maxam AM, Schaffer PA.

1985. Cloning, sequencing, and functional analysis of oriL, a herpes
simplex virus type 1 origin of DNA synthesis. Mol Cell Biol 5:930-942.
https://doi.org/10.1128/MCB.5.5.930.

. Luo R, Liu B, Xie Y, Li Z, Huang W, Yuan J, He G, Chen Y, Pan Q, Liu Y, Tang J, Wu

G, Zhang H, Shi Y, Liu Y, Yu C, Wang B, Lu Y, Han C, Cheung DW, Yiu SM, Peng
S, Xiaogian Z, Liu G, Liao X, Li Y, Yang H, Wang J, Lam TW, Wang J. 2012.
SOAPdenovo2: an empirically improved memory-efficient short-read de novo
assembler. GigaScience 1:18. https://doi.org/10.1186/2047-217X-1-18.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/KX946970
https://doi.org/10.1371/journal.ppat.1002497
https://doi.org/10.1371/journal.ppat.1002497
https://doi.org/10.1099/0022-1317-28-3-341
https://doi.org/10.1099/0022-1317-28-3-341
https://doi.org/10.1038/nmeth.1923
https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1111/j.1749-6632.2011.06358.x
https://doi.org/10.1111/j.1749-6632.2011.06358.x
https://doi.org/10.1128/MCB.5.5.930
https://doi.org/10.1186/2047-217X-1-18
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

