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Large numbers of virus species exist in 
the realm of nature, and are now classified 
into distinct sub-groups based on their 
biochemical and biological characteristics 
(Knipe et al., 2007). Viruses are unique in 
their genomic composition, nucleocapsid/
virion morphology, replication strategy, 
and/or target host. Even though viruses rep-
resent the smallest entity encoding a genetic 
program and are strictly dependent on hosts 
for their replication, they adapt themselves 
in a species-specific and dexterous man-
ner to infect or persist in a wide variety of 
living things. In the course of interaction 
with hosts, viruses somehow find ecological 
niches to prosper their progenies. By study-
ing how viruses interact with their respec-
tive hosts, we have learned much about life 
itself in the past hundred years. On the other 
hand, viral infections in host individuals 
may sometimes result in the diseases with 
visible symptoms. Although viruses are 
often coexistent with hosts, they can cause 
fatal infectious diseases in extraordinary 
cases. We also have taken many important 
lessons from the virally caused illness.

The mission of research in virology today 
is to understand completely and systemi-
cally the biology and molecular biology of 
virus/host interaction. We virologists thus 
can contribute to the progress of life science 
and to the development of medical science. 
To achieve this aim, it is essentially neces-
sary to integrate the concepts and method-
ologies of various scientific fields such as 
molecular/population genetics, biochem-
istry, genomics, epi-genomics, proteomics, 
transcriptomics, metabolomics, bioinfor-
matics, and computational science into 
the biosystematics. Virology in nature is a 
multi-disciplinary affair. A typical and good 
example of this research flow is the history of 
studies on recently emerged human immu-
nodeficiency viruses type 1 and 2 (HIV-1 
and HIV-2) (Ho and Bieniasz, 2008). Highly 
specialized scientists of various fields have 

worked together and extensively to obtain 
fundamental knowledge on the HIV-1 virus 
and its interaction with humans, the only 
host with symptoms of disease, which led to 
the discovery of HIV-1 as the initial patho-
gen of human acquired immunodeficiency 
syndrome (AIDS) (Barre-Sinoussi et al., 
1983). As a result of this multi-disciplinary 
approach to research, much is currently 
known about both basic as well as clinical 
aspects of HIV-1 and AIDS. The molecu-
lar basis for virus replication in target cells 
has been largely clarified, and drugs effective 
against the virus have been generated (Ho 
and Bieniasz, 2008). However, due to lack 
of appropriate animal model systems, stud-
ies aimed at elucidating viral events in vivo 
and, consequently, the discovery of more 
effective anti-viral strategies have been 
greatly hampered (Nomaguchi et al., 2008). 
Noteworthy, trials to develop anti-viral vac-
cines have been unsuccessful thereby under-
scoring the need for more suitable primate 
model research to answer basic questions 
about HIV-1 in vivo (Hayden, 2008; Watkins 
et al., 2008). In our laboratory, for instance, 
efforts have been made to generate a new 
class of HIV-1s that are tropic and patho-
genic for macaque monkeys (Kamada et al., 
2006; Igarashi et al., 2007; Nomaguchi et al., 
2008). When successful, these viruses will 
provide the opportunity, not possible with 
currently available simian immunodefi-
ciency virus (SIV) and SIV/HIV-1 chimeric 
viruses, to analyze the function of multi-
ple HIV-1 genes in non-human primate 
species frequently used for experimental 
viral infections.

In conclusion, virologists today must 
study viruses multilaterally. With the 
help of various specialists if necessary, 
they are required to analyze viruses and 
their interactions with hosts comprehen-
sively and systemically. Only with such a 
multi- disciplinary experimental approach, 
will we be able to better understand how 

viruses work and in the position to edu-
cate and inform the lay public about the 
importance of our science to the well-being 
of mankind.
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