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1 Introduction

A significant proportion of the human genome consists of interspersed repetitive DNA sequences. One
type of repetitive DNA elements is human endogenous retroviruses (HERVs), representing about 1%
of the human genome. Their structures closely resemble those of retroviruses, and include internal
sequences with homology to gag, pol, and env open reading frames (ORFs) flanked by long terminal
repeats (LTRs). The internal sequences contain several transcriptional regulatory sequences [5]. Hu-
man genome mapping research has discovered “sequences” of HERVs (i.e. parts of their RNA), which
are present in multiple copies and become part of human genome. HERV elements are generally do
not cause any problem in their human host, but they may act as an agent of genome change and a
potential source of genetic variation associated with certain diseases. A few HERV elements, such as
schizophrenia-associated retrovirus (SZRV; schizophrenia), multiple-sclerosis retrovirus (MSRV; mul-
tiple sclerosis), endogenous retrovirus-9 (ERV-9) and HERV-W, have been isolated and associated
with patients having specific diseases. SZRV element includes pol gene as its part and has 3 subtypes;
SZRV-1, -3, and -4 [1, 2, 4].

Schizophrenia is a serious neuropsychiatric disease with uncertain etiology. Involvement of endoge-
nous and/or exogenous retroviral-related sequences in the etiopathogenesis of some cases of schizophre-
nia has been postulated on the basis of clinical and epidemiological observations. The three SRZV
subtypes were reported as candidate etiologic agents [3]. However, their distribution in the human
genome has not been clearly identified. The aim of this study is to identify the distribution of the
homologous sequences of SZRV subtypes in human genome, and to perform their phylogenetic analysis
to find their association with SZRV element using the neighbor-joining method.

2 Methods

We obtained SZRV-1 (GenBank Accession No. AF135487), SZRV-3 (GenBank Accession No. AF188999),
and SZRV-4 (GenBank Accession No. AF189000) from the GenBank database at National Center of
Biotechonology Information (NCBI). Then, we used BLAST search tools in OMIGA program to iden-
tify homologous sequences of the SZRV element in the human genome. Homologous sequences were
obtained and edited by performing GeneDoc program. The set of homologous sequences was pro-
cessed to a treeguide file for phylogenetic analysis by running ClustalX program. Finally, we used
TreeExplorer program to represent the phylogenetic tree for homologous sequences.

3 Results and Discussions
We investigated the distribution of homologous sequences of SZRV element in the human genome and
identified 20 large sequences (> 2,000bp) and 27 small sequences (< 500bp) against SZRV-1 from the
Human GenBank database (Fig. 1). However, no homologous sequences were found against SZRV-3
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Figure 1: Multiple alignment and phylogenetic analysis of homologous sequences for SZRV-1 in the
human genome. (a) Multiple alignment of SZRV-1 homologous sequences was performed by OMIGA
program. (b) Phylogenetic tree was constructed for SZRV-1 homologous sequence with homologous
sequences by neighbor-joining method in the Genbank database.

Table 1: Chromosomal location and identities (%)
of DNA sequences between SZRV-1 and its homol-
ogous sequences in Human GenBank database.

and SZRV-4 in the human genome. Twenty ho-
mologous sequences were identified at chromo-
some 1, 3, 4, 5, 6, 7, 12, 13, 19, 20, and X
(Table 1). We identified the sequences at sev-
eral locations (chromosome 4, 5, 7, 13, and 19),
where were not previously reported. Although
this result was not confirmed by biological ex-
periments, it supports the idea that retroviral
sequences may transpose to other sites on hu-
man genome. A high degree of homology (88- 92
%) between SZRV-1 and its 20 homologous se-
quences was found through investigation of mul-
tiple alignments in Human GenBank database.
It suggests that these sequences may be associ-
ated with recovering transcriptional activation of
pro-retrovirus as a putative pol gene in human.
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