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Peter Simmonds

MY PRINCIPAL RESEARCH
INTEREST AND FOCUS HAS
BEEN IN THE EVOLUTION AND
EPIDEMIOLOGY OF VIRUS
INFECTIONS, AND
INTERACTIONS WITH THEIR
HOSTS. RESEARCH
INVESTIGATIONS INCLUDE
EVOLUTIONARY STUDIES OF
VIRUS VARIABILITY AND
RECOMBINATION,
MOLECULAR EPIDEMIOLOGY
AND INVESTIGATIONS OF
VIRAL PATHOGENESIS AND
INTERACTIONS OF VIRUS
WITH HOST CELL DEFENCES.
THIS HAS ENTAILED USE AND
DEVELOPMENT OF BOTH
MOLECULAR BIOLOGY AND
GENETIC/BIOINFORMATIC
ANALYSIS TECHNIQUES.

Peter Simmonds
Professor

Centre for Infectious
Diseases

Tel: 0131 650 7927

RNA SECONDARY STRUCTURE AND
VIRUS EVOLUTION.

A major area of my research is in the
characterisation of RNA secondary structure
in viruses, and its effect on virus evolution.
Discovery of large scale RNA structure in
many families of positive-stranded RNA
viruses followed the development of large-
scale bioinformatic methods to quantify and
characterise RNA secondary  structure
formation in viral genomes. The association
of genome-scale organised RNA structure
(GORS) with host persistence (see graph
below showing thermodynamic prediction of
RNA folding), and the finding that their
genomes are structured in a fundamentally
different way from those causing acute
infections has led to ongoing investigations
of the nature of virus interactions with host
cell defences modulated by double-stranded
RNA.

BIOINFORMATICS.
In a separate field, I have developed novel
bioinformatic methods to detect and quantify

recombination within viral genomes, and to

use such techniques to investigate its
occurrence in  the evolution of
picornaviruses, hepatitis B virus and
other virus groups. The graph on the
right shows the results of screening the
genome of human enterovirus species B
for  phylogeny violations between
different regions of the genome, a
technique that helps map genome
regions where recombination events
have occurred in their past evolutionary
histories. These recent investigations fit
into a broader theme of research work in
the nature of evolutionary process in
RNA viruses, how it differs from that of
their mammalian hosts and how it can
be combined with epidemiology
information to reconstruct virus
evolutionary histories. A package of
computer programs developed in the
course of my work on virus phylogeny
and segregation, RNA structure and
recombination analysis is available for

download (http://www.virus-

evolution.org/)
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HIV PATHOGENESIS.
In the pathogenesis field, ongoing

work follows our discovery of
infection of CD8
HIV, and

investigations of its

widespread
lymphocytes by
potential
contribution to the pathogenesis of
AIDS. Recent findings that infected
CD8 lymphocytes are a major virus
reservoir that is productively infected
and contribute substantially to the
pool of replicating virus in late stage
infection. These findings will
fundamentally change current models
of the pathogenesis of AIDS and the
nature and aetiology of the immune
that

progression.

collapse underlies  disease

Several studies in
collaboration with Jeanne Bell from
the Department of Neuropathology
have documented the spread and

micro-evolution of among HIV variants

N-80g-
HBOV4ANI.96%
HBoV4A-TU-A-219-06/

HBoV2B-TU-A-77-07

recovered from different tissues of infected
These

illuminate the dynamics and mechanisms

individuals. have helped to

of HIV dissemination, the diversity of
cellular targets in different

tissues, and the potential adaptive
changes that occur on infection of new cell

types.

CLINICAL VIROLOGY.

I am involved in the development of
molecular diagnostic assays with the
Specialist  Virology Laboratory, Royal
Infirmary of Edinburgh. This work

integrates  assay  development and
clinically orientated virology research
towards service development, molecular

epidemiology investigations and evaluation
of new or emerging viruses in human

disease.

I have also initiated new studies on the
prevalence and persistence of small DNA
viruses, such as TT virus and relatives,
human parvovirus B19, human bocavirus
and PARV4,

polyomaviruses and picornaviruses. The

newly discovered human

phylogenetic tree on the right shows the
unexpected diversity and prevalence of
human bocavirus type 1 (associated with
paediatric respiratory disease) and the
enteric types 2, 3 and 4 associated

clinically with  gastroenteritis among

survey samples collected in Western

countries and sub-Saharan Africa and the

Indian sub-continent.

Recently we have developed new
laboratory methods for investigation
of the

development arising from treatment

efficacy and resistance
of different genotypes of hepatitis C
virus to protease inhibitors in
development or current clinical trial.
The project will determine the
frequency and types of mutations
associated with antiviral resistance
different

and develop

observed among

genotypes of HCV,

rapid methods for phenotypic

characterization of mutants

amplified from clinical specimens.
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