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DNASO Special issue

In this special issue we
commemoratethe 50th
anniversary of the publication
of the structure of DNA by
James Watson and Francis
Crickin Naturein 1953.
Micro-organisms have
always played an important
role in DNA studies and this
issue of M icrobiology Tod ay,
which focuses on modern
molecularmicrobiology, t

celebrates the momentous
discoverv, lt forms one of
SG M's contr ibutions to the
DNA50 programme of
events in 2OO3 which is
being co-ordinated by the
Medical Research Counci l ,
the Royal Society and Nature
(for details see
wwwdna50.org,uk),

The Society's President,
Sir David Hopwood, FRS
oives an overview of the
iopics covered (p,3) ano
notes the enormous amount
of progress made in our
knowledge of molecular
biology overthe past half
centurv, Articles on DNA

. i ,
repair in bacteria (pp, B-1 0),
gene therapy, which today
is most effective using
viruses (pp, 1 a-t 5), and
RNA reolication and host
plant defence (pp. 1 2-13)
show the ranoe of current

.*:b":*li,1g

u nderstand i n g. M icrobial
genomics has made a huge
impact in recentyears and
this features in two articles
by members of the
Pathogen Sequencing Unit
of TheWellcomeTrusr
Sanger Centre (pp.1 6-21).

The SGM's scienti f ic
meeting at UMIST in
September is the Society's
other major contribution to
D NA50 events, An outline
of the programme appears
on pp,34-35 and further
information is available on
the SG M website. The Main
Symposium 'Exploit ing

Genomes: bases to
megabases in S0years'
is described in detai l
on pp.6-7,

Other articles look
back, one to the state of
microbiology 50 years ago
(pp,4-5) and anotherto the
controversy about s mal I pox
vaccination in the i 9ih
century (pp. 22-24). Rabies
is a present-day issue of
concern which Mary Warrell
addresses i  n'Comment'  on
p,52,

These arlicles appear in
addition to allthe regular
features and reports of
Society activities.
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The Society has
been very active in
the public affairs
arena in recent
months and has
many excit ing
activit ies planned
forthe future, Input
from members is
always welcome,
particularly if they
are wil l ing to be
inc luded in  our
database of experts
and provide advice
and information on
specialist areas of
microbiology when
needed bythe
media or for
responses to
consultations.
Emai lpa@sgm.
ac.uk
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Society, British Pharmacolosical Society, 
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Nutrition Society, Physiological Society, Society for Endo-
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The Biosciences Federation is born!

Readers will have learned from the August 2002 issue of
Microbiology Today(p.1 34) of plans to form a federation
of  UK l i fe  sc iences learned soc ie t ies  to  enable  them
to soeak with a more unified voice on matters of concern
cover ing the whole spect rum of  b io logy,  Fo l lowing the
events referred to in that art icle, a working party with
representatives of some of the larger societies was con-
vened by Sir John Arbuthnott and charged with bringing
the concept to reality, This duly occurred on 26 November
2002 - The Biosciences Federation now exists, as a
Company Limited by Guarantee, Number 4600861, Colin
Blakemore is  the f i rs t  Pres ident ,  John Arbuthnot t  the
Honorary Secretary and Nancy Rothwell  the Honorary
Treasurer, with seven other Counci l  members, two of
whom - Nancy Lane and John Whittaker - join the three
officers to form an Executive Committee, Simultaneously,
the U K Life Sciences Committee, which previously carried
out some of the functions to be taken on by the Bio-
sciences Federation, but for only a part of the biological
spectrum, ceased to exist,

cr inology and the SGM, but i t  is hoped that many others
wil l  quickly join and al l  wi l l  have an equal status, Several
soc ie t ies  are indeed do ing so a l ready,  inc lud ing,  impor-
tantly, the Inst i tute of Biology - a complicated move for
them in view of their special posit ion in Bri t ish biology and
their Chartered status, l t  is expected that very soon the
total number of biologists adhering to the Federation via
the i r  membersh ip  o f  one of  the federated soc ie t ies  wi l l
exceed that of the chemists and physicists represented by
thei r orofessional bodies.

The primary aim of the Federation is to be a national
forum that promoies, represents and advances the UK's
experlise in the Biosciences nationally and internationally.
I t  p lans to  do th is  by promot ing l ia ison and d ia logue on
common issues relat ing to research and teaching, by
providing opinion and information to assist the formulation
of  publ ic  po l icy  on b io log ica l  issues,  and to  promote
debate about practical and ethical issues in biology both
between b io log is ts  and wi th  the wider  publ ic .  The hope
is  that  the government  and others  wi l l  we lcome the
Federation as something of a'one stop shop'for authori-
ta t ive in format ion and gu idance on the many b io log ica l
issues that hit the media every day.

The SGM welcomes the formation of the Federation and
expects to be fully involved in helping to carry out its aims,
especial ly concerning microbiology, as a complementary
portal to its own successful activities, The Society plans to
p lay a  lead ing ro le  in  the proposed Educat ion Group of
the Federation, just as we did when this was part of the
UKLSC, There are many practical matters to sett le,
f inances to raise and working relat ionships with member
societ ies to sort out, but I  am confident that this wi l l
happen,  g iven the enthus iasm of  member  soc ie t ies ,  We
wish the f ledgl ing Federation well .

I David Hopwood, SGM President and member
of The Biosciences Federation Council
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SGM has recently responded to the following consulta-
t ions:

$W The Royal Society Inquiry inlo Measuring Biodiversity

N Department of Health: lnterim Guidelines for Smallpox
Response and Management in the Post-eradication
Era

Responses are being collated to the following consulta-
t ions

W House of Commons Science and Technology Commit-
tee: The Scientific Response to Terrorism

W Department for Environment, Food and Rural Affairs:
A Proposed Strategy for Enhancing Veterinary
Surveillance in the UK

N Department for Environment, Food and Rural Affairs:
National Scrapie Plan - Scrapie National Flocks
Scheme

N The Scottish Executive: Health Protection in Scotland

The new campaign is  beginn ing io  take shape,  wi th  an
event  p lanned in  Edinburgh to  promote re levant  loca l
microbiological issues to Scott ish parl iamentarians and
civi l  servants, l t  wi l l  take the form of short oresentations
and an exhibition, over a lunch at a central venue in the city
close to the Scottish Parliament,

Wwwwffi WwsffiNwwwww
The recently publ ished Sef Fair Reporf,  compiled by
Baroness Greenfield for the Deoartment for Trade and
lndustry, focuses on the retention and progression of
women in science, engineering and technology (SET). l t
concludes that under-reoresentation of women in SET is
an issue for society, for organizations and for employers
as well  as for the individual. Despite the many bodies and
programmes that exist to promote the part icipation of
women in SET, their efforts are fragmented and do not
always fully achieve their objectives. Amongst a series of
recommended actions, the Reporl suggests the formation
of a Working Science Centre to provide information and to
bring init iat ives together and to reduce duplication. The
ful l  report can be downloaded from www.set4women.
g ov. u k/set4women/research/g reenf ield - report. pdf

The Athena Project, which aims to promote the advance-
ment  o f  women in  sc ience in  h igher  educat ion,  has
announced the winner of the first Athena Awards, Oueen's
University of Belfast will receive a substantial cash prize at
a ceremony at the Royal Society in February. The award
was made for their Gender Init iat ive which has sparked a
culture change across the whole university,

WISE (Women in to  Sc ience and Engineer ing)  have
produced a colourful A3 poster which aims to encourage
gir ls to choose careers in SET. Email  wisecampaign@
emta.org.uk for f u rther information.





Microbiology and me in l 952
John Postgate

In that year the microbiological scene was

zzing with activity. As usual, progress was
driven by new experimental techniques. New

ways of disrupting bacteria without denaturing their

constituent proteins had greatly facilitated the prepa-

ration of active cell-free enzyme preparations. The

traditional \Tarburg manometer was obsolescent, aibeit

still useful in special contexts, and cumbersome analyses

by microbiological or enzymic assays had been widely

replaced by paper chromatography. This could be ren-

dered semi-quantitative by ingenious gimmicks such as

photometric or densitometric scanning of chromato-

graphs, or weighing cut-out spots, but the truly quan-

titative partition chromatography, and its ion-exchange

analogue, were coming into use. Many biochemicals

labelled with radioactive isotopes for use as tracers were

now available from dealers;centrifuges had diminished

in size and improved enormously in quality; optical

colorimetry and spectroscopy were being displaced by

electronic devices.

In consequence, papers exploiting such techniques to

determine the minutiae of bacterial and microfungal

metabolism had been dominating the contents pages of

J Bacteriol andJ Gen Microbiol for 3 or 4yearc, and many

pathways of catabolism, respiration and fermentation

had been elucidated. 
'Simultaneous 

adaptation' was

illuminating more specialized degradation pathways,

such as the breakdown of aromatics by pseudomonads.

Pathways of biosynthesis of carbohydrates, of amino

acids, haems and micronutrients, for example, were

hot research topics, the major research tools being

radioactive tracers, metabolite analogues (to block path-

ways), and examination of

syntrophies among relate{

auxotrophic mutants. At a

more holistic level, elec-

tron microscopy had come

of age and was giving

reliable information about

the structure of viruses and

the interiors of bacterial

cells; the existence of an

osmotic barrier, somewhere

beneath the cell wall and

associated wi th a semi-

permeable surface zone, was

clear, and stfong evidence

was accumulating for sub-

cellular compartmentation.

Despite its featureless

appearance under the

microscope, the bacterial

cell could no longer be

regarded as an amorphous

bag ofenzymes.

I was then a newly

fledged full-time research microbiologist,4 years after

completing my doctoral research at Oxford, employed

by the Department of Scientific and Industrial Research
(DSIR) at the Chemical Research Laboratory, in the

enclave of the National Physical Labotatory, at

Teddington outside London. I was part ofa little team of

four scientists headed by a desk-bound K.R. Butlin, one

of the handful of groups in the world who studied

sulphate-reducing bacteria. It may seem odd that a tiny

microbiology unit existed among all those chemists and

physicists, but that is how things were. Microbiology

may by then have gained recognition as a distinct

discipline in academe, but not among the administrators

of the DSIR. To them it was a fringe pursuit, an

aberration of medicine, or perhaps something to do with

brewing. They did not know quite how to fit

microbiologists into their scheme of things, and rather

wished they would go away.

I worked with traditional equipment for growing

strict anaerobes: tubes with plugs soaked in pyrogallol,

and Knight & Fildes anaerobic jars. I calibrated my

\farburg manometers. I used paper chromatography

backed by old-established chemical analyses, a'modern'

but j ittery centrifuge suspended on rubber coated

springs, and so on; my main concern was how sulphate

reduction was linked to substrate catabolism. Viruses,

protein synthesis and nucleic acids were remote from

such smelly pre-occupations, so I was more an observer

and exploiter of the great developments that were taking

place (a few years later I was able to tip in my own two-

pennyworth, but that's another story). Yet I was well

aware of the big questions of the day: what were viruses?

Former SGM
President and
distinguished writer
John Postgate looks
back at the state of
microbiology in
1 952, the year when
Jim Watson made a
presentation at an
SG M meeting.

RIOHT:
Pract ical  microbiology ca 1952.
The author inoculates specimens
of iron and steel with a laboratorY
culture of sulphate-reducing
bacteria before burial. They will be
exhumed in later years, as Part of a
field study of anaerobic c0rrosi0n.
COURTESY J. POSTGATE
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American post-doc then
'Luria'sabsencethrustupon methejobof describingtherecentworkof theAmerican working at Cambridge,
phage worlgrl.There was no need to puttogether a speech. Severaldays beforethe UK, deputized for Luria
meeting,AlHersheyhadsentmealongletterfromColdSpyingHarborsummarizingthe and took the opportunity
recently completed experiments by which he and Martha Chase had established that a +n no- A *^ ,*'-
keyfeatureoftheinfectionofabacteriumbyaphagewastheinjectionoftheviralDNA 

to read to the meeting

into the host bacterium. Most important, very tittte protein entered the bacterium, Their 
a long letter from A ' D '

experiment was thus a powerfu't new prooitn"t riNa is the primary genetic materiat. 
H:::i:l r-i:l 

tttT'jlt

Nonetheless, almost no-one in the audience of over 400 microbiologists seemed ,o* fu|ous experiment
interested as I read long sections of the letter... Moreover, when itcame outthat lwas an r . . . r r
^  ,  , ,  : - - - ^ . . : , J^ )  -^  . ) ^^_^- ! . . ^^  - - .L  oemonst ra t lng  tna t  pnage

American, myuncuthair provided no assurancethatmyscientificjudgementwas not
equa,ybizaie.' 

r'-""-- '-.,-"'-' 
DNA, and not phage

ThosearethewordsofJ,D,Watson inTheDoubteHetix.lnfairnesstohisaudience 
t-'lrlitliYilf 

llfi:'J;
one mustadd that his diction (head down, reading passages from a letter in notthe
easiest of mid-West accents), and the hall's poor acoustics, had much to do with his lack ::::;l:tlesis'.EssentiallY
of audienceresponse;butevenin lg52,scepticismaboutthegeneticroleof DNA 

Hershey and chase had

was stillwidespread 
prcparcdT2phage labelled

. with radio-S (marking the
Excerptfrom Fiftr.YSars OnbyJohn Postgate (t oss;, SocietyforGeneral protein component) or
Microbiology, GoldenJubilee Brochure. radio_p (marking the DNA

component), and demon-
How did they originate? And what controlled the
replication and heredity of bacteria? Nucleic acids?
Autocatalytic enzymes? Specialized proteinsT

The SGM s meeting on theNature ofVirus Replication at
Oxford in the spring of 1952 promised a degree of
enlightenment, as well as the prospect of gleanings for
my own research - not to mention the opportunity to
meet old microbiological chums. The overt theme of the
meeting, set up by the distinguished plant virologists
N.$f. Pirie and E.C. Bawden, was how did viruses
multiply when they had, or seemed to have, no meta-
bolism of their own? It was a timely, forward-looking
theme, for consensus was badly needed on what a virus
was;whether it was fundamentally a rogue protein, a
rogue nucleic acid., adegenerate bacterium, or u rog.rE
cluster of genes - whatever the latter might mean in the
days when the chemical nature ofgenes was in doubt. Yet
most microbiologists akeady felt that the rogue gene
cluster idea matched up best with the general behaviour
of viruses, and that therefore study of their multi-
plication would yield valuable information about
heredity in general. Bacteriophage multiplication and
lysogeny seemed to offer a relatively simple model
system for virus action; yet even here at least one scientist
argued passionately at the meeting that bacteriophages
were endogenous lytic products of the bacterium, not
viruses, so such studies were irrelevant.

Overshadowing the whole meeting was a wholly non-
microbiolo gical affair. An invited speaker from the
USA, bacteriophage expert S.E. Luria, was not present,
because at the last moment the US authorities, then
in thrall to Senator McCarthy's Committee on un-
American Activities, had confiscated his passpoft - they
suspected Luria of holding communistic views. (His

written paper was nevertheless published in the SGM
symposium volume). Ji- S(/atson, a peripatetic

strated that, when infection of the host bacteria was

interrupted mechanically using a blender, the radio-P

remained in the bacterial cells, in which phage multi-

plication continued, and the radio-S washed off the cells

and could be precipitated and recovered. The controls

were pfoper, and the work was powerful evidence that

phage heredity resided in its DNA. \7atson, thril led

by the letter, recorded in The Double Helix his dis-

appointment with the Society's response (though for my

part I am not sure how well his message got through;

see box) and the hurt was still there Ln1993 (see S7atson's

A P as s ion for DN A,OUP, 2000, p. 23).

However, the message certainly registered where it

mattered. Roger Stanier took me to a gathering that

evening in one ofthe rooms oflady Margaret Hall, where

the conferees were billeted, and I was able to be a fly-

on-the-wall while pundits in the infant field of viral

molecular genetics cross-examined \Watson, aided by a

bottle of calvados which Roger had imported from

France. Details of the discussion. and the names of

the participants, have long vanished from my ageing

memory, but I well recall the sense of excitement in

the room, childish pleasure even, as I(/atson parried

the company's interrogation and the elegance and

plausibil ity of Hershey and Chase's experiments were

revealed. History has confirmed that it was not just the

calvados!

O Professor John R. Postgate, FRS was President
of the SGM 1984-1987. His popular books have
helped to enthuse and inform many members of
the public about microbiology. 'Microbes and Man'
is in its 4th edition. He may be contacted at
Houndean Lodge,l Houndean Rise, Lewes,
Easf Sussex BN7 1EG, UK.
em ai I joh n p@biol s.s u sx.ac. u k
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The Symposium
Explotting genomes:
basesto megabases
in S0yearsis being
organized by
H, Jenkinson,
P. Oyston, l, Sutcliffe,
J, Parkhi l land
D. Kelly and willtake
place on Monday B
and Tuesdav9

J

September 2003 at
the 1 53rd Meeting
of the SG M, at
U M lST, Manchester,
See rnrww.sgm.ac.
ul</meetings forthe
full programme, and
to book onl ine,

The whole ofthis
meeting is a malor
SG M contribution to
the DNA50
programme,

celebrating
pNA DOUBtt HEUx 1953-2401

Exploiting genomes:
basesto megabases in
SOyears
PetraOyston & Dave Kelly

It is )0 years since Crick and STatson published
lnNature the structure of DNA, and the SGM
has planned a symposium to be held at the

September 2003 meeting at UMIST, Manchester, to

celebrate the impact that this discovery has made on

microbiology. \7hat l itt le progress could have been

made in microbiology without the ability to examine

and manipulate microbial DNA, skills we now take for

granted,  seems obvious to us now tn 20O3. Using the

tools of molecular biology, we can clone and mutate

genes, express proteins to high yield in large-scale

fermenters, determine the evolutionary relatedness of

any given strain, and even identify microbes that arc

impossible to grow in the laboratory. Indeed, it is

obvious that microbiology has been transformed by

molecular biology in ways that must have been

unimaginable 50 years ago.

Once the structure of DNA was known, it was only

a relatively short time before the organization of

genes and (in bacteria) operons was understood.

However, due to the early cumbersome chemical

sequencing techniques i t  was some t ime before a

complete genome was sequenced. The first DNA

genome to be sequenced was that of bacterial virus

OXIT 4 by Fred Sanger's group at Cambrid ge in l9f 7 ,

and for a long time sequencing ofonly the small genomes

of viruses could even be contemplated. The advent of

high throughput sequencing technology has since

revolutionized microbial genomics. Genome sequence

data have allowed the entire genetic repertoire of an

organism to be examined, rather than just individual

genes in isolat ion.  An introductory perspect ive on
'Genomes 

and beyond'will be provided in the opening

lecture of the symposium, to be given by G. $Teinstock.

The world was rather taken by surprise whenHaemophilus

influenzae was the first bacterium to be completely

sequenced by Fleischman et al. in 1995, as most people

had expected Escberichia coli, the laboratory workhorse,

to claim that honour. But although the sequences of

several small-genome, specialized pathogens were

published in rapid succession after I99t, Iarger

microbial genomes soon followed. There are currently

i03 completed bacterial genome sequences (although

this number will be out of date by the time this article

is publ ished!) ,  and over 150 sequencing projects at

different stages of completion. At the Symposium. some

of the applications of this mass of genome data will

be reviewed by Jul ian Parkhi l l  (Sanger Inst i tute) .  Siv

Andersson (Uppsala University) and Emilio Garcia

(Lawrence Livermore National Laboratory) will talk in

more detail about the recent sequencing of Bartonellaand

Yersinia (two interesting and important pathogenic

bacteria), respectively. Nowadays, the ability to sequence

whole genomes is almost routine, so that now there are

examples of several strains of a species being sequenced

for comparison.However, the publication of a ge nome

sequence is st i l l  a  matter

of particular excitement,

not only for researchers

working on that  organism,

but often for a wider audi-

ence of  microbio logists

who can see relationships

with their  own work.

Rather than the genome

sequence being an end in

itself, it is the start of a

huge amount of work to

pu t  the  in fo rmat ion  in to

context with regard to the

biological significance of

the organism. For example,

sequence data is being

exploited to reveal how

species have evolved, the

basis ofstrain diversity and

how pathogens have both

acquired virulence genes

and lost non-essential genes in their adaptation to their

hosts.

A key discipline which has been essential to the success

ofgenomics is that of bioinformatics, by which the likely

identities ofgenes and structures ofgene products can be

inferred and their evolution traced (T. Gaasterland,

Rockefel ler  Univers i ty) .  Predict ions can also be made

about the level of expression of genes from sequence

informat ion (D. IJssery,  Denmark).  An interest ing

project  cal led the Minimal  Microbia l  Genome which

will be outlined by C. Hutchison (TIGR, USA) is taking

a novel approach to analysing the significance ofeach

gene in an organism. They are asking the question, 
'How

few genes does a bacterium actually require for viability?'

To answer this, they intend to strip down an existing

genome to a minimal set of essential genes, creating, in

effect, a new organism.

In addition, genomics has allowed the rapid

development of other areas, such as transcriptomics and

proteomics, whereby the expression of all of the genes

and proteins,  respect ively,  in an organism can be

moni tored in response to vary ing st imul i .  Infect ion

results in massive changes in protein expression in both

the micro-organism and the host. Viruses, by their very

nature, hijack the machinery of the cell for their

replication, so it is unsurprising that viral infection

results in dramatic changes in cellular gene expression.

This topic will be covered in two talks (P. Ghazel,

Edinburgh University and P. Kellam, UCL), and

E ['!tii{:i${i::t$.:}ili[ilt,:i i,{:;ri:iIODAYVOL30/FEB03



herpesvirus genomics will be reviewed by A. Davison

(University of Glasgow). However, until recently the

effect ofbacterial infection on cellular gene expression

has been less well understood . The availability of fully

annotated bacterial genomes represents a powerful

resource to help understand the complex biology of

host-pathogen interactions for a range of medically

important bacterial pathogens. The use of microarrays to

monitor whole-genome expression in bacteria (for

example, talks by Phil Butcher, St George's Medical

School and Brendan \7ren, London School ofHygiene

and Tropical Medicine) is a powerful approach, and is

resulting in identification of differentially express'ed

genes important in pathogenesis, as well as providing

useful targets for the rational design of new drugs

and vaccine candidates for important bacterial patho-

gens. The study of transcripts by array technology is

complemented by proteomics. David O'Connor

(Southampton University) will describe the most recent

developments in the field of protein identification

and quantitation, using Salmonella enterica var. Typhi-

murium as his model. The technology of proteomics is

moving ahead rapidly, with new software and automated

systems ofprotease digestion and mass spectrometry for

protein identification. Linking proteome maps to

genomic databases will create an invaluable resource for

future studies ofmany microbial species.

\fhole-genome screening techniques, such as identi-

fying promoters necessary for in uiuo gene expression

(Paul Rainey, Oxford) or following the fate of indi-

vidually tagged mutants in mixed pools during infection

are proving a powerful way of coupling genetic tech-

niques to genomics. Approaches like these will allow us

to apply some hypotheses to the vast amount of data that

has been generated in recent years. In fact, ifthere is one

criticism of the 
'genomic 

era' it is that data generation

may have over-shadowed efforts to understand the

biological significance of the information. Even storing

data, such as proteome maps and microarray files, in an

accessible yet controlled way is a challenge that is just

starting to be addressed.

Many pharmaceutical companies have invested

heavily in genome sequencing and this reflects the

contribution that the data will have in the search for

novel antimicrobial targets and vaccine antigens.

Historically, identification of antigens suitable for

sub-unit vaccines or finding targets which when

inactivated would result in attenuation, were reliant on

luck as much as anything. S7ith the availabil ity of

genome and proteome data, a more logical and informed

approach can be followed. ln sil ico antigen prediction

allows the best candidates from the whole protein

complement of the pathogen to be identified (R.

Rappuoli, IRIS Research Centre). Likewise, targets

which would be suitable for inhibiting with a new

generation of antimicrobials can be identified from

genome data (P. Rathod, University of \Tashington).

The organizers hope that this symposium will not

only be a celebration of the remarkable progress that has

been made since the discovery of the structure of DNA,

but will give an overview of cutting-edge research in this

area,as well as providing a useful perspective with which

to view the current and future development of microbial

genomics. \7e therefore strongly encourage SGM

members to participate in this historic symposium at

UMIST.

ODr Petra Oyston is in the Department of
Microbiology, Dstl Biomedical Sciences, Porton
Down, Salisbury SP4 OJQ, UK.
OProfesso r Dave Kelly is Chair of Microbial
Physiology in the Department of Molecular
Biology and Biotechnology atthe University of
Sheffield,Western Bank, Sheffield Sl O 2TN, UK.

LE FT:
James Watson (b .  1928)on the le f t
and Franc is  Cr ick  (b  1916)  on the
r ight  w i th  the i r  model  o f  par t  o f  a
DNA mo lecu le  i n  1953
PHOTO A BARRINGION BROW[j /
SCIENCE PHOTO LIBRARY

BELOW:
The scro l l ing d isp lay a t  the
Wel lcome Trust  Sanger  Ins t i tu te
Hinxton Cambr idge,  UK.
COURIESY RICHARD SUM[/ERS,
WELLCOME IRUST SANGER INSTIIUTE

Representations
of the double
helix
A collection of structural
models ofDNA is on display
at the \Whipple Museum of
the History ofScience,
Cambridge, throughout
2003. It is part ofan
exhibition to celebrate the
scientific and cultural impact
ofthe DNAdouble helix. A
star attraction is the full-size
reconstruction of the firsr
rVatson and Crick model.
See www.hps.cam.ac.uk/
whipple
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From the discovery
of the double hel ix i t
has taken 50 years
of intense studyto
understand DNA
repair, Nearly all
key breakthroughs
have come trom
work with bacterial
cells.

BELOW:
ili6. t - Typical 1960s model of
nui leot ide excis ion repair ,  based
on the observations of P Setlow,
P Howard-Flanders P. Hanawalt
and others Assignment of enzYmes
to particular steps is speculative
but the overall picture of events
proved to be remarkablY accurate
COURTESY P SIRIKE

Basteria and DNA lepair -
50yeanstogether
PeterStrike

^-. DNA repair now sits centre stage, along with-
IDNA replication and the cell cycle, as one of

- those key processes essential to the function

ofevery living cell. It is ofcourse inaccurate to describe

it as a single process - it is a comprehensive suite

of functions, able to deal with almost every environ-

mental challenge thrown at our DNA, maintaining the

molecule's structure and genetic integrity' Defects in

repait impact on survival, mutation) cancer, antibody

production, reproduction, meiosis, mitosis " ' the list is

endless. And yet, not too long ago, DNA repair was

considered an odd little corner ofbiology, Iaryely studied

in a rather oblique manner by the'radiobiologists' ' The

subject was generally outside mainstream interests, and

indeed it could be considered that a genenl reahzation

of the importance of repair processes really only came

with the demonstration of the unequivocal link between

mismatch repair and colon cancer in the 1980s' Almost

no biochemical analysis of repair functions was even

attempted until the 1960s, aithough good genetics had

begun to indicate the presence of these processes

somewhat earlier.

-ffi Earlydiscoveries
The study of repair started as a consequence of the

fascination in the early 2othcentury with the biological

effects ofradiation. HermanJ. Muller's pioneering work,

generating mutants of Drosopbila with X-rays, led to a

more general interest in radiation of all kinds, with UV

becoming aftmfavourite because of its ease of use and

considerable efficacy. By 1,94I, Alexander Hollaender

was reporting the mutagenic effects of ultraviolet light

on micro-organisms, and indeed reporting that that the

optimum wavelength for mutation coincided with the

peak of absorbtion for nucleic acids. Doubt, however,

was stil l prevalent that DNA could be an important

molecule. Max Delbruck, for example, is quoted as

acknowledging that while much evidence pointed to

DNA as the genetic matefial,'it was belieued that DNA

Lt)ds a stupid substance, a tetranucleotide whicb couldn't do

anytbing specifii .

\7hat began to change things was of course the

discovery of that structure, the beautiful double helix

that suggested to its discoverers not only'an obuious

ntecbanism for its replication', but also a mechanism for

spontaneous mutation 
'due 

to a base occasionally occurring in

one of its lus likely tautorneric formi . The possibility of

DNA repair was not immediately inferred from the

structure, but became current in the eady I)6Os from

the work of Bob Haynes and others as a theoretical

expianation for avariety ofphenomena including 
'liquid

holding recovery', in which it was observed that cells

(of bacteria or yeast), if held in starvation medium

for increasing periods following irradiation, showed

remarkable levels of recovery. By 1964, Haynes and

Philip Hanawalt were sufficiently sure of their ground

to point out that the redundancy inherent in the double

helix provided a means by which, if one strand of the

DNA helix was damaged, 
'the 

inforrnation in tbat portion

could be retrieued frorn the complementary strand) ' Su'ch

thoughts were current in a number of laboratories

and, from one of these (Dick Setlow's), a biochemical

r ----
t . ^

Dimer production Incision ,,  I
A 

(endonuclease) -* 
^

:*"'\7 Excision
(exonuclease?)

/I\ DNA lioase

DNA polymerase

---...-->

Dimer
release

Repair
synthesis

,L
^I

description of the first

repair pathway to be

understood at this level

was about to appear. That

pathway was nucleotide

excision repair.

.S Repair in microbes
The Haynes and Hanawalt

suggest ion has to be set  in

the context of the elegant

genetic and physiological

work, done primarily with

bacter ia and bacter io-

phages, but also with eu-

karyot ic  micro-organ isms.

which showed beyond

doubt that DNA rePair

was occurring. And more,

much more than this -

the bacter ia d id i t  their

way! First, there was light-

dependent rcpair,or Photo-
reactivation, discovered bY

Albert Kelner in' tbe fungui
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Streptomyces griseus. Then

excision repair, discovered

initially through the

phenomenon known as
'host-cel l  

react ivat ion ' ,  in

which the damage done to

UV-irradiated bacrerio-

phages could be repaired

upon infection into repair-

proficient bacterial cells.

The demonstration that

host-cell reactivation was

truly due to a repair process

required one key ingre-

dient - a mutant bacterial

strain in which rcpak was defective. This key ingredient

came from the laboratory of Ruth Hill, with her isolation

of the UV-sensitive bacterial strain Escberichia coliBr-1.

This strain, some 100 times more sensitive to UV light

than the parental strain, provided the vital tool with

which to investigate the putative process of excision

repair, allowing as it did a direct comparison at the

biochemical level of the differences between mutant and

wild-type parent. Many labs had by this time predicted

how excision repair might work, but it was Dick Setlow

who provided the proof, demonstrating that damage-

containing oligonucleotides were released from high-

molecular-mass DNA in wild-type E. coli, but not in the

sensitive B.-1 strain.

WE coli leadsthefield
Discoveries frcm E. coli now came thick and fast. Paul

Howard-Flanders' group isolated the excision-repair

defective uur mutants in E. coli K 1 2 , allowing a thorough

genetic analysis to be undertaken. Dean Rupp an'd

Howard-Flanders showed that a second type of dark

rcpair, termed post-replication repair, occurred in

excision-repair-defective mutants. Mutants defective in

recombination were isolated byJohn Clark, and shown

to be defective in this newly identified repair process.

Mismatch repairwas discovered, this elegant mechanism

exploiting delayed methylation of newly replicated

DNA to direct rcpair of mismatched bases to the newly

synthesized strand. The concept of excision repair was

extended to base excision rcpafu (removal of a single

damaged base rather than an oligonucleotide), a

mechanism involving different initiating enzymes from

those identified in the uur mutants, but sharing many

later steps. The uar-based mechanism was now renamed
'nucleotide 

excision rcpair' to distinguish it from this

new mechanism. Studies of mutation resulted in the

isolation of a number of classes of 
'non-mutatable

mutants', confirming that mutation too was an efizyme-

mediated process, and culminating in the proposal of

error-prone trans-lesion synthesis put forward by Evelyn

\Titkin and Bryn Bridges. In each of these cases, we now

have flesh added to the bones. Base excision repair

includes a whole set of mechanisms for the removal of

different types of damaged (or incorrect) bases from

DNA. \fhy is there no uracil in DNA? Because base

excision repair removes it. Mismatch repair is also multi-

faceted, afamlly of processes recognizing different types

of mismatched bases and of such irnportance rhat closely

related enzymes are conserved from bacteria to man. A

highlight of the 1980s was the isolation of the three

components of the uur excision repair nuclease by Aziz

Sancar and Dean Rupp which caused the journal.l cience to

nominate DNA repair enzymes as 
'molecule 

of the year'

in 1984. Equally stunning was the elucidation of the

genetics and biochemistry of the 
'SOS 

response', rhe

environmentally responsive sysrem controll ing the

expression of many DNA repair and recombination

enzymes. A second controlled system, identified initially

by John Cairns as the 
'adaptive 

response', allowed

the E, coli cell to respond to methylation damage.

Characteilzation of this system resulted in the

identification of the alkyltransferases, proteins (not

strictly enzymes) that could remove alkylation damage

from DNA by transferring it to themselves and which,

in the case of the Adaprotein, also played a key role in the

control of the response.

N Recentdevelopments
And what has the Last 2O years brought us? The concepts

of transcription-coupled and strand-specific repair,

removing damage preferentially from active genes. A

recognition of the importance of oxidative damage,

particularly that generated by normal cellular processes.

A detailed understanding of many of the enzymes of

DNA repair and recombination - the sheer beauty of the

branch migration process mediated by RuvABC, and the

protein helix formed by RecA as it coats DNA. The

unexpected, but perhaps predictable, discovery rhar

umuDC gene products, defects in which abolish UV-

induced mutation, in fact encode an error-prone DNA

polymerase capable of trans-lesion synthesis.

But, perhaps most importantly, they have brought the

ABOVE:
.l i i ; . ,  ;* A simpli f ied model of
the inc is ion er lents  o f  nuc leot ide
excision repair as \,Ve ct lrrently
unders tand them Speci f ic  ro les
for  the Uvr  prote ins have been
ident i f ied and the pr inc ipa i
d i f ference f rom the pred ic t ions
shown in  F ig ,  1  is  that  the Uvr
enzyme c0mplex actua l ly  makes
co-ord inated s t rand breaks at
prec ise pos i t ions on both s ides of
the damage site The preserlce of
damage is  in i t ia l ly  detected by a
UvrA2B protein complex scanning
DNA for  d is tor t ions.  The UvrB
prote in  is  then loaded at  the
damage s i te ,  in  a  t rans ient  complex
from which the two UvrA molecules
are rapidly lost. The t lery stable
UvrB/damaged DNA complex
then attracts one molecule of UvrC
to create an inc is ion complex
Recru i tment  o f  UvrC resu l ts  in
acti t lat ion of UvrB to make one
s ing le-s t rand n ick  5  bases 3 '  to  the
damage A fur ther  change in
conformation activates UvrC to
make  a  second  n i ck  /  bases  5 ' t o
the damage Subsequent ly ,  the
combined act ion o f  UvrD prote in
and DNA polymerase I  resu l ts  in
the re lease in i t ia l ly  o f  UvrC,
then the damage-conta in ing
ol igonuc leot ide,  and then UvrB
Repai r  synthes is  then re f i l l s  the
gap so created The model  makes
no at tempt  to  show the bend
induced in DNA by interaction with
the repai r  pro te ins,  nor  does i t
show any of  the in teract ions wi th
other  prote ins that  d i rect  repa i r
preferential ly to act ive genes.
COURTESY P STRIKE

DNA :>
UV

Release of UvrC.
ol igonucleotide and UvrB

UvrD, DNA polymerase I

,,,,7
Conformation chanoe

Nick 2
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RI G HT:
$$w. S* Responses ol Baci l lus
sulii/isto DNA damage Ihe GFP
(green)- labe l led prote in  in  the Ie f t -
hand co lumn is  UvrA a keY
component  o f  the exc is ion rePai r
mechanism.  DNA is  s ta ined wi th
DAPI  (b lue)  ( r ight  hand co lumn)
and ce l l  membranes wi th  dYe FM4-
64 ( red)  Panel  A shows normal
growing ce l ls  not  exPosed to  anY
exogenous DNA damaging agent .  l t
i s  c lear  that  the DNA f i l l s  most  o f
the ce l l  vo lume ava i lab le  and that
UvrA protein is associated with
DNA even under  undamaged
condi t ions ln  panel  B the ce l ls
have been treated with
ch loramphenico l ,  to  inh ib i t  pro te in
synthes is .  Under  these condi t ions
in i t ia t ion o f  DNA rep l icat ion is
inh ib i ted,  and the nuc leo id  adoPts
a more compact  appearance The
UvrA protein is st i l l  clearlY
assoc ia ted wi th  the DNA Simi lar
compact ion o f  the nuc leo id  is  seen
i f  the ce l ls  are exposed to  UV
i r rad ia t ion (panels  C and D)
UV a lso induces h igher  leve l
express ion of  the ur l  gene,
resu l t ing in  h igh leve ls  o f  pro te in .
Cel l  s ize increases wi th  t ime but
the nuc leo id  fa i ls  to  f i l l  the space
avai lab le  and some ce l ls  are
created that  conta in  no DNA
whatsoever .  UvrA prote in  remains
tightly associated with the DNA in
those ce l ls  that  conta in  i t ,  S imi lar
compact ion o f  the nuc leo id  is
observed when ce l ls  are t reated
wi th  the DNA cross l ink ing agent
mi tomycin  C (panels  E and F)  At
lower  UV doses nuc leo id
compaction is observed after short
incubat ion t imes (panel  F) ,  but  is
effect ively reversed as rePair of
DNA damage is  comPleted (Panel
G)  The mechanisms under lY ing
nuc leo id  compact ion are not  wel l
unders tood,  but  aPPear  to  requi re
induct ion o f  the S0S resPonse.
Compact ion is  not  observed in  a
rec A nulanl,which can n of tnd uce
the S0S response,  a l though
association of UvrA with DNA is still
c lear ly  mainta ined (panels  H and l )
REPRODUCED FROM SMITH fl/1
u BAtrtRl7 Ll 84, 48B-493), WITH
THE KIND PERMISSI0N 0F GRAHA[il
C WALKER O A[/IERICAN SOCIETY
FOR [4 ICROBIOLOGY

realtzatton that DNA

repair and DNA recomb-

ination do not go on in

isolation. They are k.Y

cel lu lar  processes,  inte-

g ra red  w i th  o the r  ma jo r

aspects of  cel l  funct ion,

i n c l u d i n g  c e l l  d i v i s i o n ,

DNA replication and

transcription. \7e now

know that a damaged cell

s tops cel l  d iv is ion and

DNA repl icat ion,  unt i l

DNA repart has removed

the damage. Indeed the

bacterial cell seems to

radically alter the structure

of the nucleoid, so that

repair can proceed more

efficiently. Should a rePli-

cation fork hit a damaged

site and stall, the rePli-

car ion fork may go into

revefse, to genefate a
'chicken-foot' structure

which rrray then be

processed to allow rePli-

cation to proceed across the

damaged site. A similar

response may occur if a

repl icat ion fork h i ts  an

RNA polymerase which

has stalled at the site of

DNAdamage. !

$t$What next?
From the discovery of the magic double helix, it has

taken )0 years of intense study to come to an under-

standing of DNA repair that was not, indeed could

not be, imagined at the time. Almost all of the key

breakthroughs have come from studies on bacterial cells,

with an honourable mention for the eukaryotic microbes,

particularly S accharomyces cereuisiae. There are undoubt-

edly more surprises to come. \)7e have yet to explain the

extraordinary radiation resistance of the most resistant of

all bacteria , Deinococcus radiodurans, which is capable of

reassembling an intact chromosome following complete

fragmentation by exceptionally high doses of ionizing

radiation. A new link has become apparent here, in that

radiation resistance and resistance to dehydration/

rehydration clearly depend on common processes in this

organism. All in all, that is not a bad record for a

molecule once considered too stupid to be of any interest

but which, once its true stfucture was revealed, became

central to all biological thinking.

OPeter Strike is Professor of Genetics and Dean of
Heatth and Life Scrences, Faculty of Health and Life
Sciences, Napier lJniversity, Canaan Lane Campus,
74 Canaan Lane, Edinburgh EHg 2TB, UK.
Tet. 01 31 455 5607; Fax O1 31 455 5624
e m ai I p. stri ke @n ap i e r. ac. u k

E

Cm

F

5 J ,  t  h

G

5 J , 3 h

H

recA-, -UV

I

recA-, +UV

DNA

w
H
ru
fl
w

DNA GFP

H!;g
flI
5lr

GFP

M
N
ruw
r i l- -
I : [

r I
r f

Ciltur , -n -r . . -
- i -

il

B

Cm

A

c
2 5 J , 1  h

D

2 5 J , 3 h

Iil SS$SRSW$$Stu*${$\.IoDAYVOL30/FEB03



Y i

Base.pairing in RNA virus
rcplication and host plant def,ence

The fundamental basis of biological repli-

cation, for RNA viruses just as much as for

their hosts, is base-pairing between comple-

mentary nucleotides, pretty much as predicted for DNA

by \Tatson and Crick. Despite their initial doubts, it is

clear that ribonucleotides in RNA can base-pair to form

double-stranded structures just as deoxyribonucleotides

can in DNA. Indeed, we now speak of an'RNA world'

as being the forerunner of the current 
'DNA world';

replication based on RNA copying being improved

on by evolving to DNA-based copying. However' in

virology, RNA-based replication has not been super-

seded. Depending on the virus species, either RNA or

DNA can be the genetic material in virions, or infectious

particles, of viruses, with perhaps RNA being the

commoner. Of the 241 genera of viruses currently

recognized , 147 (50 %) contain viruses with RNA

genomes. Mostly this is due to plant virus genera (13 %

RNA genomes) compared to 53 % RNA genomes for

genera of vertebrate viruses.

w RNAgenomes
One important difference between DNA-based

replication and that based on RNA is that DNA

copying is much less error-prone than that of RNA'

It is estimated that DNA replication is a million times

more faithful than RNA replication. The resuit is

that RNA genomes can accumulate point mutations

very much more rapidly (around 16-3 per nucleo-

tide position per replication cycle) than DNA genomes.

Thus populations of RNA viruses will always contain

many variants and are thought of as existing as quasi-

species. This may be seen as a disadvafitage because of

the resulting genetic instability, but one positive effect

is that RNA viruses can evolve very rapidly in response

to any novel selection pressures or new niche opportun-

ities that may arise - aYery useful property to have as

a pathogen when hosts are continuously exerting

pfessufe.

However, for RNA viruses there is a law of diminish-

ing returns as genome size increases. The larger a genome

is, the greater is the chance of a lethal copying error.

Perhaps this is why another difference between viruses

with either type of genome is their size. \Thereas many

species have RNA genomes of around 10 kb in size, and

the largest RNA genomes are the 30 kb genomes of

coronaviruses, many DNA virus species have genomes

of greater  than 100kb and several  exceed 300kb.

Possibly, RNA virus genome size has been constrained

by the increased hazard of lethal mutation in a large

RNA genome. Another way of decreasing this mutation

risk would be to divide the genome into several

components and this genome design is indeed more

common for RNA viruses; with segmented genomes in

about 8 % of DNA virus senera but about 36 % of RNA

virus genera.

Mike Mayo

Recent research
has shown that host
defence against
plantvirus infection
ban be'switched on'
by replication of the
vrral RNA. as Mike
Mayo describes,

LEFT:
$$9.  $ .  D iagram i l lus t ra t ing
the role of base-pair ing in the
repl icat ion of an RNA virus ( left
panel )  and in  the s i lenc ing
resp0nse of the host (r ight panel).

COURIESY SCOTIISH CROP RESEARCH
I NSTITUTE
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,iil Infection by RNA viruses
Virus infection of a host can be thought of as what

happens when a virus deploys the ability to invade

and to mul t ip ly in a part icular  host  environment.

Mul t ip l icat ion is  the resul t  of  cycles of  repl icat ion in

which the template RNA, in i t ia l ly  in the infect ing

vir ion,  is  copied into a complementary strand that  is

then copied back into many copies of  the v i r ion-sense

strand, some of which move out of the cell to infect new

cells or new hosts (FiS. 1, left panel). The template and

progeny RNA can be either positive-sense (i.e. message-

sense) or negative-sense (complementary to message-

sense).

Dur ing th is process the RNAs rhar are comple-

mentary anneal to form double-stranded RNA (dsRNA)

and recent research has found that this can provide a

switch that provokes host defence against virus infectiog.

In plants (as in fungi, invertebrates and verrebrates) there

is a post-transcriptional gene silencing mechanism that

involves dsRNA. In essence, the act iv i ty  resul ts in a

nucleolytic attack on dsRNA thar generates small

interfering RNA molecules (siRNA) that can base-pair

with a target (necessarily homologous) RNA. Following

this base-pairing, the newly formed dsRNA is destroyed

by nucleolyt ic  act iv i ty  (Fig.  1,  r ight  panel) .  Specia l

nucleases are involved at eachofthe degradation steps.

r;rr Gene SilenCing
When the in i t iat ing dsRNA srructure is  rhat  of  an

invading v i rus,  the resul t  is  that  the host  is  defended

against the virus by its capacity to degrade che remplate

RNA. This effect is silencing. The process can be

illustrated dramatically by engineering avirus to conrain

sequences of  a host  p lant  gene. Fig.  2 shows the resul t

of silencing in plants that are infected lsy Tobacco rattle

uirus that carries part of the mRNA for the plant enzyme

phytoene desaturase (PDS). \)fhen the silencing activity

is stimulated by the virus infection, some of the siRNA

is complementary to PDS mRNA. This targers the

homologous host mRNA

which is destroyed at the

same time as the invading

virus RNA. Infected cells

thus lack PDS and turn

white on exposure to light.

E f fec t i ve  s i l enc ing

would, of course, make

a l l  h o s t s  i m m u n e  t o  v i r u s

infection. This is obviously

not so and it has become

clear in recent years that

at  least  some vi ruses

encode functions (in some

instances, identifiable

proteins) that can suppress

the gene silencing defence
mechanisms of their host plants. Silencing suppressors of
different plant viruses differ in their effects and the

ways in which they work.  So,  i t  is  not  surpr is ing that
those from taxonomically distinct viruses show no
phylogenet ic s imi lar i t ies;  probably suppression has

ar isen independent ly dur ing the evolut ion of  d ist inct
virus lineages.

It is thought-provoking rhar much of the under-
standing of this novel field in plant biology has been the
result of experimentation with genetically manipulated

plants and viruses, even though what has been revealed is
a process (silencing) possessed by normal plants and one
that is possibly fundamental to the functioning and

development of the healthy plant.

i l ir: CO'CIUSiOnS

T'he process of base-pairing of ribonucleotides ro form a

double-stranded polynucleotide has turned out to be a
key one in several ways. Not only (and unsurprisingly) is
it the central event in RNA virus replication, but it also
provides the variation needed for evolution by natural

selection and it is fundamental to at least one host
defence mechanism against infection.

So it is in the end fitting that the 1953 Nature papers

by \Watson and Crick on DNA srructure carried
acknowledgements of financial support from the

Nationai Foundation for Infantile Paralysis, a disease
now known to be the result of infection bv the RNA

genome pol iovi ruses.

Dr Mike Mayo is an Honorary Research Fellow at
fhe Scoffrs h Crop Research lnstitute, lnvergowrie,
Dundee DD2 sDA, UK.
TeL01382 562731 ; Fax 01382 562426
e m ai I : m m ay o @scri. sari.ac. u k

RIGHT:
i'::ii;, .*:. A llicotiana benthamiana
plant  about  10 days af ter  in fect ion
wilh Tobacco rattle virusthalhas
been engineered so as to  car ry
sequence correspondi l lg  to  the
PDS gene Regions in  which v i rus
rep l icat i0n has s t imulated s i lenc ing
are whi te  because PDS mRNA has
also been destroyed. The plant on
the le f t  is  an un in fected cont ro l
p lant
COURTESY SCOTTISH CROP RESEARCH
I |i SIITU TE
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Gene theraPY
offers great
potential in treating
diseases such as
cancer, Stacey
Efstathiou exPlores
the current state
of knowledgu,
focusing on the use
of viralvectors,

Gene therapy in the treatment of
disease
Stacey Efstathiou

lh rne deduction Table "l - properties of commonly utilized virus vectors
-
ffiof the complete 

!s Disadvantagesrc

W nucleotide sequ- Uirus Aduantages

ence of the human genome Murine retrovirus Stably integrates Can onlytransduce dividing cells

has provided a brueprint Siriigntfiiituilioproduce Riskof rnsertionalmutagenesis?

of l i fe. Although we are Adenovirus Cantransducemanycelltypesand lmmunogenicity ,
probably many years away 

"trtrorpoiiiJtuge 
i'nserts'' Long-term expression difficulties

from a full charact erizatton Adeno-associated virus Can transduce many cell types Can only accommo.date small inserts
of the number, functron 5hniyinirgrutrr 

' '' 
Productiondifficulties

it1"i?.:i:l:i, :,:J?il, Herpes simprex virus can rransduce manv celltvpes and lmmunogenic

single gene derects accounr 

\ v"uu 

t[n*ru1*|gli|j|],t'[|rr 
Long-term expression difficulties

for over 4000 inherited Lentiviruses Stably integrates into both dividing and Difficultto produce
disorders. Such disorders 

LUrrL'v'ruouu 
non-dividinq cel ls Risk of insert ional mutagenesis?

can lead ro severe and often Efficienttransduction of neurones

fatal disease earlY in l ife or

lare onset debilitating disease in adults. Linking single the situation is more complex and it is often necessafy to

gene defecr, ,o purrlular disease syndromes and the interfere with the expression of an 
'abnormal' gene'

rapid development of recombinant DNA and 
'gene \flhether one is considering gene therapy of an inherited

knockout, mouse technologies have been the central or acquired disorder the crit ical first step is efficient gene

platform on which the emerging science of gene therapy delivery to a particular cell or tissue type' Thereafter the

is based. However, although the basic pri.rciple of gene particular attributes of a gene delivery system will vary

therapy is simple, it, ,, i...rrful applicatio.t to th. depending on the disorder in question' For example in

trearmenr of a variety of disease stares is proving a maior the case of cancer therapy it may be sufficie-nt to induce

challenge. 

r "- *-"--"- - - 
high level expression of a 

'suicide gene' to effectively kil l

,$ rhe basic principre of sene therapy ffi:ilff;t:.i1"::i: 

"'.Tfi1",.11T;llH15::1
Following the identii ication and linkage of u speciflc -ury genetic abnormalities will require long-term, and

gene ro a particular disorder it shouldle possible to insomecasesregulatableexpressionofatherapeuticgene

Iorr"., u g.rr. defect by supplying a fully functional copy product'

of the gene in question either directly in uiuo or ex uiuo'

This strategy is relatively straightforward in the case 
"* 

MethOdSOf genetranSfef

of recessive single gene defects since insertion of a Delivery of nucleic acid to cells is not straightforward

functionalalleleofaiefecfivegeneissufficienttoreverse and the most efficient and reliable methodologies

a given phenotype. ln the case of dominant gene defects involve one of a number of replication-defective vlrus

or acquired disorders, such as cancer or infectious disease, vectors, each with its own particular set of attributes

(Table 1) .  At  the moment

RIGHT:
i r r g , .  i ,  Bas i c  P r i nc iP le  o f  gene
del ivery  us ing a re t rov i rus vector
(A) A therapeutic gene f lanked b}t
rep l icat ion and Packaging
seqLtences is transfected into a
mamma l i an  ce l l  l i ne  (B )The  he lPe r
or  packaging ce l l  l ine exPresses
st ructura l  genes and rePl icat ion
enzymes necessar1l to rePlicate
and package the incoming v i rus
genome (C)  The Packaged vector
consti tutes a ful lY formed
repl icat ion-defect ive v t rus which
can de l iver  or  t ransduce the
therapeut ic  gene in to  a  target  ce l l

COURTESY S EFSTATHIOU

C. Target cell

A. Retroviral vector genome

ffi s i::Ler+p:eure:ie-n.-* ffi

B. Packaging ce l l l ine

viruses have the edge over

non-viral, l iposome-based

or naked DNA deliverY

sys tems  and  advan tage  i s

being taken ofthe fact that

viruses have had mill ions

of years to evolve highlY

efficient mechanisms of

cel l  entry and del iverY of

nucleic acids to mam-

mal ian cel ls .  Of course

before a virus can be used

with gene theraPY in mind

it must be made rePli-

cation-defective, such that

it can efficiently transduce

a recip ient  cel l  wi th new

genetic material in the

absence of virus rePlication
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or the expression ofpotentially toxic virus-encoded gene

products. Perhaps the most widely util ized vector

systems are based on simple murine retroviruses, which

can be readily engineered to lack all virus-gene-encoded

functions. These virus genes can be replaced by a

therapeutic gene and, so long as the gene of interest is

flanked by cis-acting packagin glrcplication sequences,

virus particles can be generated in helper cell lines (Fig.

1). These helper cell l ines provide virus replication

enzymes and structural proteins in trans and facil itate

the production of high titres of the vecror in question.

Viruses released from such helper cell l ines merely

constitute packages of nucleic acid, which are morpho-

logically identical to wild-type virus and therefore retain

normal infectivity. Flowever, when delivered ro non-

complementing target cells, transduction rather than

directed towards cancer therapy which accounrs for
almost 7 0 % of aIl patients with the remainder largely

enrolled in trials concerned with single gene defects,
infection and vascular disease. Since the majority of trials
are in their early srages it is diff icult to know just how
successful they will be, although, with one or rwo
notable exceptions, rhere have been few reports of
undesirable side effects. A useful source of information
regarding the current sratus ofgene therapy and ongoing
clinical trials can be located on therl Gene Med website
(http : //www.wiley. co. uk I genetherapy l).

N The challenge ahead
The recent promising results obtained in the correction
of the recessive X-linked Severe Combined Immuno-

deficiency Syndrome (SCID-XI) in humans using
retrovirus-based vectors and the increasing success rate
in the correction of avaiety ofboth genetic and acquired

disorders in animal model sysrems is a reason to be
optimistic. Yet, as has been extensively publicized -

things can go wrong. There has been one human death
associated with the administration of an adenovirus-

based vector and the development of leukaemia in a
child treated for SCID-XI is thought to be linked to
insertional mutagenesis of the retroviral vector used in
this gene therapy trial. There is clearly much to learn
and at present many of the current methodologies for
achieving effective gene transfer remain unpredictable.
Improvements in the safety profile of viral delivery

systems are necessary to reduce vector toxicity and
immunogenicity. In the case of those vectors thar
mediate gene delivery by integration a greatet under-
standing of the risks of insertional muragenesis are
required and methods of targeting the site of integration
need to be explored. In addition to fully understanding
and overcoming these safety issues, further advances

towards the design ofdelivery sysrems which cantatgeta
given cell type and express a therapeutic gene product in
a regulatable manner are necessary. Given the rate of
progress in the fields of cellular and molecular biology
one cannot help but feel that given time, effort and the
necessary level of funding, gene therapy will come of age.

tDDr Stacey Efstathiou is Reader in Virology,
Division of Virology, Department of Pathology,
University of Cambridge, Tennis Court Road,
Cambridge CB2 1 QP, U K.
Tel. 01 223 336919; Fax01223 336926
e m ai I se @mo I e. bi o. cam.ac. u k

LOWER LEFI :
$$9.  R.  Herpes s implex v i rus
(HSV)-mediated gene express ion in
sensory  neurones.  A recombinant
HSV engineered to  express the
rep0rter gene 13-galactOsidase was
used to establ ish a latent infect ion
wi th in  sensory  neurones.  A
sEnsory  gangl ion s ta ined for
p-ga lactos idase gene express ion
is  shown The 

' t ransduced '  
ce l ls ,

which express the de l ivered gene
are t t isua l ized as b lue ce l ls  The
abi l i ty  o f  HSV to  estab l ish l i fe - long
la tency in  neur0nes has s t imulated
in terest  in  the development  o f  th is
v i rL ls  as a  neuronal  gene de l ivery
\/e clo r,
COURTESY S, EFSTAIHIOU
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transcription of the virus RNA to DNA is followed

by stable integration into the host genome where

transcription of the delivered gene can take place. The

target cell is now stably transduced with foreign generic

material and there is no possibility of generating wild-

type virus. Integration is particularly relevant when

considering gene delivery to dividing cells and is a

particularly useful feature ofall retrovirus and adeno-

associated virus vector systems. In contrast, the lack of

integration as part of the normal l ife cycles of herpes

simplex and adenoviruses would indicate that vectors

based on these viruses are best suited to the delivery of
genes to non-dividing cells and strategies of cancer

immuno- or cytotoxic therapy.

S The status of cl i n ica I trials
Clinical trials of therapeutic strategies based on gene

therapy currently involve in the region of 3,500 patienrs

worldwide with the majority of trials taking place in the

USA and Europe. At present the focus is very heavily

Wffi
W*]lafi:1ffifti;A$m€*$.t-l$$qii{S$i:r;:: .-:ts::l!rf itrif I E.$:i_iEtuF;. l'

infection ensues. Thus following entry to the cell, reverse
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Gomethe levolution
Stephen Bentley

DNA bases. ProkarYotes,

on the other hand,

typicaliy have a single

chromosome with onlY a

few mill ion bases. This size

difference means that

many of the latge

sequencing centres round

the world are now easilY

capable of producing all

the raw DNA sequence

for a bacteial genome

project  in a s ingle daY!

Obviously the full sequ-

encing capaci tY is  not

going to be dedicated to

microbes alone, but it has

mean t  the  open ing  o f  a

floodgate for microbiologY

with the current rate of

publications on newlY

sequenced prokaryote gen-

Microbiological
research has been
revolutionalized
bvthe recent
ripid progress in
sequenclng
microbial  genomes.
Stephen BentleY
exolains howthis
caine about and the
excit ing potential
waiting to be
realized.

It has brought full light into the cave where previously

our torches could only illuminate discrete parts' Sfhere

before our knowledge was restricted to individual genes

or clusters of genes representing a small fraction of the

genome, for some species we now have the complete

.utulog.l. giving a much clearer holistic view' But what

triggered the revolution?

,#'Rapid acceleration
Back in 1917 FredSangerbnd his colleagues at the LMB

in Cambridge got the ball rolling by working out the

fundamental methodology for determining DNA

sequences.  At  that  t ime they determined the 5,386

nucleotide sequence of the bacteriophage SX174 - the

first complete genome. These were the crucial first steps'

but to put things in perspective, using the 7977 
'state-

of-the-art'DNA sequencing technology it would have

taken around a mill ion years to finish the human

genome! A decade later, automation of Sanger's

Iechnique had brought that figure down to around a

thorrrund years. In the early 1990s huge financial

investment was dedicated to elucidating the human

genome. The sheer weight of this investment accelerated

the advancement of sequencing technology ro a point

where completing the human genome within 10 years

became feasible.

rir Less is more
So it seems that the genomic revolution was triggered by

the quest to sequence the human genome' Now, humans

have 24chromosomes composed of about 3'000 million

As a scientific discipline, genomics has really

burst onto the scene over recent years and

caused a nptdrevolution in biological research'

omes approaching one per week. It could be argued that

although the human genome project triggered the

genomic revolution, microbiology has thus far been the

major beneficiary.

t"*q
*L'e$

The first complete genome sequence of a free-living

organism (so discounting bacteriophage and viruses)

*u, thut of the Gram-negative pathog en Haemophilus

influenzae in 1995. By the end of 2OO2 thete were 87

bacterial and 16 archaeal complete genomes in the public

databases compared to only 8 eukaryotes' There has been

a marked rate of increase since the turn of the millennium'

A handful of prokaryotic genomes were completed each

year f rom 1991 to 1,999,  then in 2000 there were 16'

rising to 26 in2001 and 39last year' At present there are

ABOVE:
Colour-coded dYes mean that  we
no Ionger  need to  use rad ioact ive
samples in  DNA sequenc ing.
COURIESY WELTCOME TRUST SANGER
INSTITUTE
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around 3)0 ongoing prokaryotic genome projects. These

arc rcmarkable figures and of course don't include work

being done in secret by commercial ventures.

The portfolio of genome projects has been dominated

by bacteilal pathogens. The threat posed by acquisition

of  ant ib iot ic  resistances by known disease agents,

emergence of new pathogens and the re-emergence of

long forgotten foes has created some urgency in the need

to further understand these organisms with the ultimate

aim ofprotecting against infectious disease. Bacterial

genomics has accordingly taryeted the agents of

major diseases such as tuberculosis (Mycobacterium

tubercu los is), meningiti s (N eiss eria nteningit idis), cholera

(Vibrio cbolerae), syphilis (Treponerna palidum), leprosy

(Mycobacteriam leprae) and plague (Yersinia pesrlr) as well

as various causes of gastrointestinal, respiratory,

urinogenital and skin infections. Human pathogens

currently account for around 6i % of the completed

prokaryotic genome projects. The remainder is

something of a mixed bag, including model organisms,

extremophiles, symbionts, plant pathogens and species

of environmental, agricultural and biotechnological

interest. An important emerging feature of the microbial

genome portfolio is the number of closely related

genomes. Multiple members of the same genus and

even species appear on the list, with the Enterobacteriaceae

particularly well represented. Being able to compare a

genome with that of a close relative invariably provides

extra information that cannot be derived from analysis of

each genome in isolation.

W Reaping the rewards
Superficially, genome sequencing may seem like
nothing more than genetic stamp collecting, but already

analysis of complete genomes has provided new knohl-

edge and given new perspectives to virtually every area

of
micro-
biological
research. At 3

a fundamental

level we have a

much clearer picture

of the patterns of insert-

ions, deletions and large and

small-scale teaffangements that

facilitate evolution of the chromosome.

$(e are also able to relate these changes and 4

differences to what we know about the lifestyle and niche

of the organism to see how environmental pressures are

shaping the genome.

For pathogens we are now able to view their full arsenal

of pathogenicity determinants, and by comparing

genomes can begin to explain the differing pathogenic

processes. By better understanding such processes we

hope to find new ways to control the spread and

progression of disease. Genomics has also proved to

be invaluable in vaccine development. An excellent

example of exploitation of genome information has

been the identification of promising new candidates

for meningitis vaccines from the full complement of

likely surface proteins in the genome of Neisseria

rneningitidis. Compararive genomics is also being used

in the development of new detection tools crucial to

early diagnosis and effective treatment of diseases such

as salmonellosis.

The study of biochemistry has been hugely enriched

by the sheer number and vailety of new enzyme

sequences. Fine detail of enzyme function can be

elucidated by alignment of similar protein sequences

and biochemically adept organisms, such as Streptonryces

coelicolor, Pseudomonas aeruginosa and Mesorhizobium

lotihave shown us the myriad of possible pathways in

which they can be employed. Then there are the

extremophile enzymes whose sequences may lead us to

the secrets of biochemistry at its physical l imits. And

let's not forget the gene products for which we cannor

predict a function - the hypotheticals. These represenr

uncharted waters, the genotype for which we have no

phenotype. Some of these are unique to a particular

organism and may be what defines them. Others are

found in virtually all genomes and so musr represenr

important biological functions ofwhich we are currently

ignorant.

S Come join the revolution
So what next? Almost as soon as genome sequencing

became feasible people saw the huge potential for

exploitation of whole-genome data using other

established technologies. Thus genomics begat post-

genomics. As well as the rapidly advancing technologies

for analysis of transcription (transcriptomics) and

/t
' / !

- i"

l"t'

ABOVE:
Circular representat ion of  the
Stre pto nyc es co e I i co I or genone,
COURTESY DR S BENTLEY WELLCO[/IE
TRUST SANGER INSTITUTE

FAR LEFT:
Fred Sanger studying one of his
early sequencing gels Department
of  Biochemistry Universi ty of
Cambr idge,  l9SB
COURTESY DR F SANGER

LE FI:
By the 1980's Fred Sanger and
his team had ref ined the DNA
sequencing protocols and they
were in use in labs wor ldwide
COURTESY DR F SANGER
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ABOVE:
Early automatic sequencing
machines brought great increases
in data output caPacitY but slab
gels  s t i l l  had to  be Poured and
samples were loaded manual lY.

R IGHT:
State of the art. SamPles are notiv
loaded automatical l1l b1l a small
robot arm and seParated in f ine
capi l la r ies  (so no need for  pour ing
slab gels).

BELOW:
The Wellcome Trust Sanger
Insti tute is dedicated to genome
research with well  over a hundred
sequenc ing machines running
24 hours  a  day,365 daYs a Year

P|.|OTOS COURTESY R. SUMMERS
WELLCOME IRUST SANGER INSTITUTE
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protein expression (proteomics) on a global scale, there

^re many projects aimed at producing mutants for every

gene in the genome. These techniques promise exciting

prospects for dissection of cellular functions but this is

not to say genomics is dead. Although the current

genome portfolio is impressive we have only scratched

the surface. \flhere do we stop? A representative genome

from every genus or maybe one for each species? And

then there is the added value of comparing closely related

genomes. So far, each completed genome has brought

new knowledge and we can continue to broaden that

knowledge. Ultimately, though, the cost must be

justified by the benefit, so it's good news that sequencing

costs have been fall ing ever since large-scale projects

began. Costs may fall even further if researchers manage

to perfect nanopore technology where nucleotide

sequences are'read' as the DNA string passes through a

hole in a membrane. There is also talk of ampiifying

whole chromosomes by a roll ing-circle method,

bypassing the need to culture the organism and opening

up the non-cultureables to genomic analysis'

Genomics is set to infi ltrate and hopefully benefit

every aspect of microbiological research. As with all new

technologies it has a certain level of jargon which may

put people off, so it is important that we learn to

be comfortable with the language of genomics and

familialize ourselves with the techniques for exploiting

the resource. To this end the SGM has teamed up with

the Sanger Institute to run courses on a DNA sequence

viewing and analysis tool called Artemis (see page 1!)'

This is an excellent starting point for any beginner and is

guaranteed to whet the appetite, so why not come and

join the revoiution?

ODr Stephen Bentley studied the molecular
genetics of cett division in Escherichia coli and
vi ru I en ce dete rm i n ants i n Erwi n i a caratovora
before discovering genomics as a Senior
Computer Biologist atthe Wellcome Trust Sanger
lnstitute, Wellcome Trust Genome Campus,
Hinxton, Cambs CBl O 1 SA, U K.
em ai I sd b@san g er.ac. u k
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Artemis: the Goddess of the Hunt
NickThomson

2002 saw the start of a new venture for the

SGM and The Pathogen Sequencing Unit

(PSU) of the $Tellcome Trust Sanger Institute.

This partnership was forged by the observation that the

public DNA sequence databases have continued to

expand, almost exponentially year onyeat. Luckily for us

this trend does not look like changing and the future

ahead for whole-genome sequencing appears rosy, with

>350 bacterial genome projects currently in progress

(see Stephen Bentley's article on p. 16). However, there

is an obvious truth that comes with this volume of

sequencing. \Tithout appropriate and accessible in silico

tools with which to meld this mass of information into a

more readily interpreted form, we will only ever glance

at the surface and never dig deeper into the wealth of data

just waiting to be exploited within these public sequence

storehouses.

To keep pace with this rate of datageneration we need

to embrace tools to facllitate whole-genome analysis, as

well as utllize software that allows us to comparc and

extract information from multiple genomes. This will

require a move away from trusted software such as GCG

and the web-based cut and paste genre of analysis

packages, to include more specialized tools.

In an attempt to address this issue we came up with

aplan for a series of five one-day regional workshops

which would build on our experience of whole-genome

analysis. The emphasis was placed on squeezing in as

much 
'hands-on'experience 

of our genome analysis tools

as was possible in one day. An enthusiastic team of

demonstrators (Fig. 1) backed up the pnctical work,

with expertise in bacteial and eukaryotic genomics

(ranging from Gram-negative and -positive bugs across

to malafia and on to humans and mice). as well as in

relevant aspects of computing. In addition to extollirig

the virtues of whole-genome sequence, we also felt it

important to cover some of the possible pitfalls of using

these data, and so we also fitted in several short talks to

deal with, for example, the differences between draft and

finished sequence, automated versus manual annotation

and so on.

W Artemis and the Artemis Comparison Tool
GCr)
The computer programs featured in these workshops,

Artemis and ACT, were both developed 
'in-house' 

by

Kim Rutherford and represent the core software for the

analysis of both prokaryotic and eukaryotic genomes

within the PSU. Artemis is a genome viewer progra,m)

which allows the user to get away from the relatively

faceless EMBL- and GenBank-style database fi les, or

reams of printed sequence marked with a highlighter

pen (based on my previous experiences), and view the

genome in a graphical and highly interactive format

(Fig.2). Context is probably the most important facet

of whole-genome analysis and Artemis is designed to

present multiple l ines of evidence within a genomic

context. This manifests itself as the ability to zoom in to

look for fine DNA motifs as well as being able to zoom

out and bring into view operons, several kilobases ofthe

genome or in fact to view the entire genome in one

screen. It is also possible to perform quite sophisticated

analysis and store the output within the 
'Artemis

environment' to be accessed later. This is a real bonus for

people, l ike myself, with a paper to desk weight ratio

approachin gI : I .

Artemis has also proven to be an invaluable 
'hands-on'

tool for teaching concepts such as gene structure and

organization at aII levels:

'Since 
the workshop we baae incorporated Artenris and

ACT into both undergraduate and plstgrd.duate teaching.

Tbese programs prouide excellent too/s for actiue learning

in terms of the inuestigation of microbial genomes, afield of

self-euident importance though nlt necessarily easjt to

teach. Tbe uisua/ appeal and dynarnic nature of the user

interface go beyond what can be readillt achieaed on tbe

Web.'

Dr Peter Miller (University of Liverpool)

The comparatrve genomic tool, ACT, is essentially

composed of three layers or windows (Fig. 3), depending

on the number ofgenomes. The top and bottom layers

are essentially mini Artemis windows (with their

inherited functionality), showing the linear represent-

ations of the genomes with their associated features. If

the upper and lower layers represent the bread, then the

middle window is the meat in the sandwich, showing red

blocks which span the middle Iayer and link conserved

regions (Fig. 3). Consequently, if you were comparing

two identical genome sequences you would see a solid red

block extending over the length of the two sequences in

the middle layer. If insertions were present in either of

Recently the
SG M and the
Wellcome Trust
Sanger Institute
have held some
very successful
bioinformatics
workshops, Nick
Thomson, one of
the tutors, explains
what went on,

AB O VE:
ir i , i : ,"  i .  The PSU demonstrators
and the hosts of the Bristol
workshop Fron left to right.
N ick  Thomson Kim Ruther ford,
Mohammed Sebaih ia ,  Howard
Jenk inson (SGM organiz ing
representat ive)  Mat thew Holden
Julian Parkhill and Matthew Avison
( loca l  host ) ,  Ihose members o f  the
PSU not  p ic tured inc lude Arnab
Pain,  Rhian Gwi l l iams,  Ana
Cerd0n o-Tarraga
COURIESY N THOMSON
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R IG  HT :
$ i6 .  i l "  Ar temis  (1)Drop-down
menus.  (2)  Main Sequence View
panel showing two central grey
l ines representing the iorward (top)
and reverse (bottom) DNA strands.
Above and be low the DNA st rands
are the three forward and lhree
reverse reading frames. Stop
codons are marked as b lack
ver t ica l  bars  Genes and other
features (e.9. Pfam and Prosite
matches)  are d isp layed as co loured
boxes (3)This  is  a  zoomed- in  v iew
of  the main panel  (2)  showing
ind iv idua l  nuc leot ides and amino
acids (4) List of the various
features in the order that they
occur  on the DNA as shown in  the
other  windows (5- i )  S l iders  for
scro l l ing and zooming in /out .
COURIESY N THO[/ISON

RIGHT:
$ rg "  $ "  ACT  (1 )D rop -down
menus apply ing to  both sequence
wrndows (2  and 3)Ar temis  s ty le
v iew panels  showing the sequences
being compared (4)  Compar ison
layer  d isp lay ing reg ions of
conservat ion as red b locks.  (5)
S l iders  that  a l low you to  a l ign and
move a long the genones and
opt imize the v iew (6)The inser t ion
of  an lS e lement  in  the upper
seqtlet lce disrupts a gene (brown)
and appears as a break in the red
comparison layer (4).
COURIESY N THOMSON
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the genomes, they would show up as breaks between the

solid red conserved regions. Data used to draw these red

blocks and link conserved regions is generated by

running pairwise BLASTN, or TBLASTX, comparisons of

the genomes (details of how this is done can be obtained

from the ACT user manual: http://www.sanger.ac.uk/

Softwarei A CT I mamnl I ).
ACT may be simple in concept, but it has proved to

be very powerfu l  in appl icat ion.  This is  most  evident

when comparing the growing number of genomes from

closely related organisms. In this instance it is relatively

straightforward to identify regions within each genome

that have undergone insertion/deletion, frameshifts,

inversions and translocation events. Regions such as

these can be very telling when attempting to understand

how organisms have evolved and what genomic strategy

has been employed (e.g. reductionist or expansionist) for

an organism to adapt to a new lifestyle.

Artemis and ACT can be freely downloaded from our

web pages in several versions designed to run on different

platforms (http : //www. sanger. ac. uk/Software/Artemis/

or  ht tp: / /www.sanger.ac.ukiSof twarel  ACT l ) .  L ike the

organisms themselves, Artemis and ACT are undergoing

continual evolution. These changes, some of which are a

direct result of feedback from SGM workshops, fi lter

quickly into the publicly available versions. F{ence there

is always a developmental as well as a'tried-and-tested'

version available on our website.

$$ The running order for the workshops
The workshops themselves were split in two halves: the

morning session began wi th an overv iew of  whole-

genome sequencing, followed by a practical session using

Artemis. The afternoon followed a similar format but

focused on comparative genomics. All the exercise, *Lr"

laid out in a comprehensive manual, written especially

for these workshops, backed up by constant supervision
(Fig.  4) .  The exercises were designed to not  only

demonstrate the functionality of the software, but also to

highlight some of the more idiosyncratic and fascinating

aspects ofthe bacterial genomes featured.

'Because 
of its multi-/ayered approach: seminar, /earn-as-

yza-try, and one-to-one problem soluing, tbe worksbojt

inspired and educated netuczmers and experienced users,

alike.'

Dr Matthew Avison (University of Bristol)

Each of the guided exercises was written and champ-

ioned by a demonstrator involved in the original analysis

of that genome. Because many of the people on the

courses were experts working on many of the genomes

featured we were also able to pass on the baton to them

and have some great discussions, undoubtedly one of the

major hi ghlights for us.

We realized that we could not make people 
'power

users' of Artemis and ACT in a dav. but we could

hopefully generate enough enthusiasm to overcome

that initial activation energy that dogs us all when

getting to grips with new software, video recorders,

HSE rules..., etc., and we appeat to have had success in

this endeavour:

'Since 
the tuorkshop we haue used Artemis and ACT for

tbe annotation of tbe Bacillus anthracis genll7te and its

comparison u,ith the genomes of otber members of the genus

Bacillns. ln particular, we baue used ACT for grlss

topological cornparisons of gene organization and to

generate conr.paratiue gene organization maps in relation

to genes ofspecific interest.'

Professor Colin Harwood (University of Newcastle)

,Sl Location, location, location
Our task to find suitable locations for these workshops

was not as simple as we initially anticipated. $Thilst it is

easy to find Unix-based computers in most UK

universities, it is very difficult to find enough of them

in the same room fot a latge-scale computer-based

workshop. In the end we found some fantastic facil it ies

at Newcastle, Bristol and Liverpool. r)fe also played two

home fixtures back here in Cambridge. $7e were all made

very welcome by the event hosts (Colin Harwood, Anil
\ i lZipat, Matthew Avison and Peter Miller) who put in

huge amounts of time making their events run very

smoothly. As for the participants, they came from all

strata of academia as well as some from industry. In

addition to the local attendees some travelled great

distances to get to these events. At the Cambridge

workshop people flew in from Aberdeen and The

Netherlands.

,ili:: The title: Artemis: the Goddess of the Hunt'
Finally, to explain the tit le: Artemis, a character from

Greek mythology, was hunter-in-chief to the gods. N7e

felt this was an appropriate name for the genome analysis

software, and consequently a bannerfor these workshops,

because it can be used to search out the trends and

minutiae hidden within a veritable forest of data. So

come on, join in, the hunt is on!

O Dr N ick Thomson is a Senior Computer
Biologist atthe the Wellcome Trust Sanger
I n stitute, We I I co m e Tru st G e n o m e Cam p u s,
Hinxton, Cambs CBI 0 1 SA, U K

ABOVE:
i, : : ' : .  , i .  The exercises detai led in
the workshop manual  were backed
up t,vith a high level of supervision
from a team of demonstrators
invo lved in  the or ig ina l  ana lys is  0 f
genomes featured
COURTISY N THO[/SON

l f  you want any
more information
on the SG M
worksho0s see
www.sgm.ac.uk
or emai l  us atsgm@
sanger.ac.uk

More bioinformatics
workshops wi l l take
place in 2003, See
p, 35 for details,
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The impacton publichealth of
the | gth Gentury anti'v?GGination
movement
Colin R. Howard

Public confidence in vaccination is being

eroded in the face of mounting criticism from

lay people as well as avocal minority ofmedical

opinion. A current controversy centres on the safety of

measles vaccine and MMR. Yet vaccination is among the

most effective health care measures available to modern

medicine. Despite the scientif ic evidence in its favour'

scept ic ism as to i ts  value l ies deep wi th in the Br i t ish

psyche. I believe the origins ofdoubt can be traced back

to the early 1800s whenJenner's smallpox vaccine began

to be widely used.

+s Late 18th century concepts of infectious
disease
Towards the end of the 18th century medical explana-

tions ofdisease tended towards the holistic, the result ofa

disturbance to the normal health-maintaining balance

between the individual, the climate and environ-

ment. Smallpox was the exception. Physicians akeady

understood the specific passage of contagious material

by inoculation, the deliberate introduction of smallpox

into the skin, as a means of protecting the susceptible

against the ravages of disease, although many doctors

opposed it. Market forces came into play, however, as the

well-to-do insisted on protection for themselves and

their families. The situation was quite different amongst

ordinary people;as inoculation was usually carried out by

amateurs and itinerant practitioners, and they could not

afford the 2-i week inoculation period away from work

and subsequent long convalescence'

In Jenner's time, there was a lull in the anival of

newpathogens into Britain. Smallpox, however' erupted

into epidemics at intervals. In the towns and cities it

was essentially a childhoo{ affl iction, whereas in the

countryside the risk groups were adolescents and adults

and so the socio-economic impact of deaths from

epidemics was much greater. Inoculation therefore

gained greater acceptance in rural areas than in the

rapidly expanding conurbations where smallpox was

but one affliction to which

an infant was exposed. It

was not practised widely in

towns until around 17 90.

{s Jenner's discovery
and medicalPractice
The medical profession

was not prepared for

the Jennerian approach.

Unsympathetic to the

contagion theory,  i t  was

difficult for the authorities

of the day to accept, Iet

alone understand, the

significance of his fi ndings.

The implication was that,

not only was the disease of smallpox specifically the

result of contact with an infectious agent, but that a

contagion of cattle was sufficiently similar to confer

protection in humans. In the absence of knowledge of

germ theory, the initial reaction of the educated and

public alike was that transfe r of animal matter may

be necessary but was definitely undesirable. This is

epitomized in Gillray's famous cartoon of the period.

The early 19th century saw a progressive decline in

smallpox despite apathy among parents who often

trusted in providence. The anti-vaccinationists (dubbed

the 
'anti-vacks' byJenner) were isolated voices and failed

to organize themselves into a coherent movement. In

contrast, influential supporters of the Jennerian approach

had come together to sign a supporting declaration as

early as 1800. The public was content to accept their

judgement, at least whilst the disease was under control.

The Napoleonic Sfars also undoubtedly diverted public

attention away fromany contention over vaccination.

In February 1806 the Medical Obseruer appeared,

providing an effective mouthpiece for early anti-

vaccinators such as Moseley and Birch. Jenner fully

understood the power of the media, but he never used it

to defend his work. Although worried, he was reluctant

to get embroiled in publishing claim and counter-claim.

In contrast, the anti-vaccination movement was quick

to rcalize the value of the press. (Little has changed save

that the power of the Victorian pamphlet has been

replaced by the website. Entering the term 
'vaccine' into

any search engine invariably produces more links to

anti-vaccination literature than to information as to the

benefi ts of immunization ! )

The Medical Obseruer gave publicity to the increasing

number of smallpox cases presumed to be the result of

vaccine failure and by 1808 pressure had mounted for a

more rational explanation of these. Unfortunately for

Jenner, the tools of epidemiology we use today were

unavailable for the criticai analysis ofanecdotal cases of

vaccine failure. The anti-vaccinationists capitalized

Today smallpox
vaccination is an
issue of publ ic
concern due to
the threat of
bioterrorism, Yet
a different aspect
of th is topic was
a cause of
controversy more
than a century ?go,
as Colin Howard
describes,

RIGHT:
A coloured pr int  of  a cartoon
thought to be by James GillraY,
1802, showing people develoPing
bovine characteristics immediately
after vaccination The vaccinator
may be Edward Jenner Although
this cartoon appears to be anti-
vaccination it may read as a satire
on claims made by the opPonents
of vaccination
COURIESY IHE JEl'iN ER [/lUSEUM
BERKELEY GLOUCESTERSHIRE
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on this, arguing that if the safety and efficiency of

vaccination with cowpox could not be proved, then it was

best to stick with inoculation of smallpox virus, the

drawbacks ofwhich were well recognized.

Undoubtedly Jenner's unstinting belief that vaccin-

ation gave longevity of protection, combined with the

total lack ofquality control and standardization ofthe

lymph used for vaccination, accounted for much of the

confusion. A further disadvantage was that he diluted

the lymph to ensure safety; this led to the need for a

further dose in early adulthood. The supply ofcalflymph

was a major problem, even to the extent thatJenner had

to resort to the inoculation ofhis own son with smallpox.

$FThe introduction of compulsory
vaccination
The founding of the National Vaccination Establish-

ment in 1808 quickly led to the collapse of the voluntary

organizations that promoted the benefits of vaccination.

The next decades saw increasing distrust in vaccination

with a significant number of failures and the increasing

use of lymph of dubious origin. Attitudes to public

health only changed with the arrival of cholera from Asia

around 1830. Suddenly the country was in the grip of

a disease, the nature of which had hitherto not been

experienced. Smallpox and other infectious diseises

remained endemic, but did not focus the public mind so

vividly as cholera. The state was motivated to become

actively involved with public health. Ultimately this

led to compulsory legislation for smallpox vaccination,

but it was not immediate. The government first

introduced an Act in I84O which enabled anvone to

be vaccinated at public expense.

The demand for compulsory vaccination against small-

pox came from the medical fraternity led by Dr Edward

Seaton. Importantly, he convinced parliamentarians that

vaccination was universally regarded as infall ible. The

Bill became law in August I853, making vaccination

compulsory for all infants under the age of 3 months.

This Act signalled the start of organized opposition to

compulsory vaccination. John Gibbs, who is credited

with initiating the nationwide movement, wrote that

the Act 
'inuades 

the liberty of the subject, and the sanctity 0f

tbe borne ...(it) denies him possession ofreason; zutrdges sznze

of the finut feelings of the buman heart. ., 
' 
Such appeals to

those in Government were to no avail. However. the

Act was difficult to enforce and in 1867 it became a

criminal offence for a parent to continually deny a child

vaccination up to the age of 74years.

S The rise of the anti-vaccination movement
A powerful anti-vaccination lobby sprang up to defend
the sanctity of the human body and to press the

individual's right to chance their luck of becoming

infected. Opposition was particulady well organized in

Leicester, where the first imprisonment under the 1853

Act is recorded; $Till iam Johnson served 14 days after

refusing to allow his child to be vaccinated. Supporters

rewarded his intransigence with a silver watch. Other

martyrs to the cause included Ann Supple, who received

25 summonses for refusing to have her child vaccinated,

preferring to face gaol rather than'be party to the poisoning

ofher baby' .

Faith in vaccination was further dented with another

extensive smallpox outbreak in 1870 affecting some

44,000 people. In 1871 another Act was passed which

attempted to strengthen previous legislation by making

it mandatory for local Poor Law Boards of Guardians to

appoint vaccination officers. Fines of up to f,1l)s were

introduced for parents who refused to have their

offspring vaccinated. The anti-vaccination protesters

based their objections partly on individual freedom,

partly on the polit ical resistance to interference in the

sanctity of the home andfamily,and on the more rational

grounds that there were alternative means to limit and

control smallpox. These distinctions were to become

increasingly blurred, however, as the passion of the

debate increased.

Leicester remained the epicentre of the anti-

vaccination movement. Between 1869 and 1884, 5l

people were imprisoned for non-compliance with the

Smal lpox Acts.  On 23 March 1885 some 100,000

defaulters processed from the Temperance Hall to the

Market Place where copies of the Vaccination Acts were

burnt in full view of the Mayor and Chief Constable of

Leicester. The cause, according to Tbe Times, was' ...a

u.,idespread belief that death and disease haue resulted frorn the

operation of uaccinatizn. . ." The precipitating event was

the failure of the Local Government Board to endorse the
'Leicester 

Method', which, in the eyes of the Board of

Guardians, was proving so successful in controll ing

smallpox in the city. It called for strict quarantine of cases

and all their contacts, coupled with a programme of

disinfecting the infected person's dwelling and burning

their bedding and clothing. It is likely, however, that this

strategy owed as much to medical expediency as it did to

pressure from local opinion leaders.

The Leicester Anti-Vaccination League came to have

an influence out of all proportion to its size, largely

thanks to the activities ofJ.T. Biggs, a local sanitation

engineer. Local politicians and the MP for Leicester were

all to come under his influence. Peter Taylor, the local

MP, was eventuallv to become the President of the

LE FI:
A poster advert is ing a
demonstration in Andover Town Hall
in support of a Mrs Blanchard on
her release from imprisonment for
refusing to allow her children to be
\/accinated (date unknown)
COURIESY THE JENNER [/USEUM
BERKELEY, GLOUCESTERSHIRE
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London Society for the Abolit ion of Compulsory

Yaccination, thus giving the Leicester perspective a

national outlet. Although it is possible that the effect

nationally of the anti-vaccination movement has been

overestimated, we should note that it was highly

organized and articulate, using the press and public

debatetogood effect.

Unquestionably, compulsory vaccination had failed to

prevent the smallpox epidemics of 1 8 5 7-5 9 , L853-55

and I 87 O-7 2 . The anti-vacci nators' case became at t imes

personal and cfitical of events that occurred many

decades previously. Doctors were accused of spreading

the disease in the 18th century by inoculation andJenner

remained the butt of criticism neaily 90 years after he

published his inquiry in 17 98. A further point focuses on

the almost fetish preoccupation of the Victorian public

health movement with cleanliness and sanitation,

although improvements in water suppiy, sanitation and

public works did not rcaIIy take hold until the latter part

of the century. Even so it was clear that the decline in

incidence of smallpox, which began with the intro-

duction of inoculation in the 18th century and which

acceleruted once vaccination was available, must have

been specifically due to this active prevention because

there was no corresponding reduction in other fi lth-

borne diseases.

Evidence from 1880 onwards confirmed that

protection induced by pimary vaccination in childhood

did not necessarily last into adulthood. ThusJenner's

contention that lifelong immunity foliowed vaccination

was wrong. In Sheffield Borough Hospital during the

1887-88 outbreak none ofthe nurses and attendants

who had been re-vaccinated got smallpox, whereas 6

cases ensued in those who had received only a single dose

as a child. The outbreak stiil cleady showed the benefits

to those who had been vaccinated but once and were

subsequently exposed to the disease years later.

Anti-vaccinators began to argue that other diseases

could be transmitted, such as infantile syphilis, but such

fallacies were unnecessary as the movement achieved its

immediate goal of decompulsion with the Vaccination

Act of 1898. This introduced a 
'conscience 

clause'

whereby parents could opt out of vaccination by apply-

ing to local magistrates for an exemption certificate. This

was not a soft option, however, as the lack ofavaccination

certificate excluded Londoners from council housing and

elsewhere non-vaccination meant that life insurance and

employment were that much harder to come by.

In Leicester, home of resistance to vaccination, the

decline was so steep that in 1890 only 3 7o ofbabieswere

vaccinated in their first year. Nationally, the trend was

little better. The number of vaccinated infants declined,

from 96 % inEngland and \flales in 187) to 78 7o in

1889. This drop reflects at first sight parental apathy in

the face of a disease that was steadily declining coupled

with the Victorian strength of feeling that government

should advise, persuade and provide rather than coerce

both parents and local government into compliance.

\7ith the tension over compulsion defused, the end of

the 19th century saw a more rational and structured

approach to application of vaccination policies. In 1903

Elizabeth Garrett Anderson wrote inThe Tirues that the

evidence strongly supported the 
'protectiue pou,er of

uaccination'. Experience during the London 1902 out-

break led to the inescapable necessity ofre-vaccination at

school age. Interestingly, Anderson promoted the

concept of a more targeted approach to control, with

rapid and effective isolation of index cases followed by

rigorous re-vaccination ofcontacts, a central feature of

the 
'Leicester 

Method' which had evolved in the seat of

the anti-vaccination movement.

This approach was used in 1968 in Nigeria and

eventually proved to be the turning point in the \fHO

smallpox eradication programme, faced as it was with

diminishing supplies of vaccine in West Afica.

Vaccination became limited only to those persons who

had contact with infected individuals, the victims being

kept in strict isolation. This policy of surveillance and

containment gradually became accepted universally

fromI973 onwards, even to the extent ofpredominating

over mass vaccination. It contributed significantly to the

conquering of the disease some 180 years afterJenner's

original discovery and has much to recommend it for the

control of other infectious diseases.

S The lessons from history
The application of any discovery is often fraught with

public misconception, mistrust of scientif ic opinion,

inadequate planning, and a failure to identify weaknesses

in methodology. Despite the bril l iance of Jenner's
seminal observations, his publications were anecdotal

and lacked conviction. His flawed insistence that

immunity was lifelong did not help acceptance of his

discovery. A centralized faith in public engineering as a

reaction to cholera combined with difficulties in

enforcing the vaccination acts turned opinion against

vaccination, fuelled by the ascendancy oithe press. The

control of infectious disease requires great awarcness of

environmental and social issues, as recent outbreaks of

infections in the national livestock industry have shown

only too painfully. It took Victorian Britain over a

century to graspJenner's original concept of vaccination

and apply this in a socially acceptable manner. It teaches

us much that is relevant today.

OProfessor Colin R. Howard holds the Chair in
M icrobiology and is Vice-Principal for Strategic
D evel op me nt, Royal Veteri n ary C ol I eg e, Royal
College Sfreef, London NWl OTU, UK
Tel. O2O 7691 2066; Fax O2O 741 I5983
e m ai I ch oward @rvc. ac. u k
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New Membels of Council

O The President welcomed recently elected members,
Professorc Peter Andrew (Leicester),Jeff Gole
(B i rm i n q h am ), Jeff Errington (Oxf o rd) an d Geoff
Smith-(Oxford) to theirfirst Council meeting. Members
should note thatthere is no truth in the rumourthat being
called Jeff/Geoff is now a prerequisite for election to
Counci l !

Education Officer

O Cou nci I learned with consi derable reg ret that Liz
Sockett had asked to step down f rom her post after
4 years to devote more time to her expanding research
group.She wil l  be greatly missed and her contr ibutions to
ihe oromotion of tlie Society in the f ield of education have
bee'n innovative and highly successful.  We wish herwell
in the future.

lournals
O Counci l  approved the appointment of the Editor- in-Chief
of Journalo,f MedicalMicrobiology,lan Poxton, as a
member of Counci l  in that capacity and also the
aooointment of Geoffrev Smith as Editor-in-appointment of GeoffreY as Editor- in-Chief of

Nominations for Members of Gouncil
-rwo 

memoers, Prp{essor C.R Horlrard ano
Professor DJ. Kelty reti re f rom Cou n ci I i n Septe m ber
2003. Due to the appointment of Professor G.L Smith
to Editor-in-Chief of JGV afurthervacancy has arisen.
Nominations are invited from Ordinary Members to fillthese
three vacancies, All nominations must include the written
consentof the nominee and the names of the proposerand
seconder, both of whom must be Ordinary Members.
Members submitt ing nominations should indicatethe main
area of microbiological interest of their nominee, who must
have been a memder of the Society for at least 2 years.

Nominations should be sent to the SG M General Secretary
Professo r Al an_Vivian, :L119 M H ead q uarte rs to arrive
no iaterthan 3O APril 2qt3.

The Society notes with regretthe deaths of Dr S.D. Gave
(Memoer slnce i 975), Professor RH, Gumming
(Member since 1 976), Dr AGR Dean (Member since
1 955), DrD.G' Graham (Membersince 1 964), Dr G.A
Morrison (iViemoer srnce i 950), Professor M. Moser
(Member since 1 971 , ProJessor D. Ribbons (Member
since 1 963), Profiessor H. Veldkamp (Memoer since
1957) and DrAEWakefield (Membersince 1971)'

An obituary of ProfessorVeldkamp, who was an Honorary
Memberoithe Society, will appeai in the next issue of
MicrobiologyToday.
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The Learning and
Teachi ng Support Network
Centre for Bioscience
has appointed a Discrpl ine
Consultant in Virology
to disseminate good
teach ing practice within
the discipl ine,l f  you are
involved in teaching
virology at any level Brian
Mart in would be interested
to hearfrom you.The aim
is to establish a network
of col leagues who are
i nterested in teachi ng-
related issues and
enhancing good practice,

l f  you would f ind such a
network of value or interest
to you or i f  you would merelY
l ikethe opportunityto
network with colleag ues,
do please e-mail  him at
b.a.b.martin@bham.
ac.uk

As part of a general review,
Counci l  wishes to assess
whether Society benef its
meet the requirements of al l
m icrobiolog ists. They wou ld
particularly like to encourage
m icrobiology tech n icians in
u niversities and hospitals
to become members, but
f irst need to f ind outtheir
views on the SG M, To this
end, a questionnaire and
information sheets have
been distr ibuted to
d eparimental co ntacts.

l f  there is atechnicran in your
deparlmentwho can help us,
please inform Jane Westwell
(.westwel | @sg m.ac,u k)
whowi l lsend them a
questionnaire.

The Technicians' Meetin gs
Taster Grant scheme is also
continuing in 2003 (see
p.29 forful l  detai ls).  Please
do promote this opporlunitY
to sample an SGM meeting.

u
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ioiurnal of GeneralVirologylo succeed Stuart Siddell, who
retired at the end of 2)O2.Stuart was thanked by Professor
Hopwood on behalf of Counci l  for his excel lentwork over
recent years, A picture and biog raphy of Professor Sm rth
appeared in the November2002 issue of Microbiology
Today(p.198).

Biosciences Federation

O Counci l  spent a great deal of t ime discussing the detai ls
of the lateststepstbwardsthesett ing up.of asingle bopy.
(to be called the Biosciences Federation) to represent U K
Biology to government and other bodies. An interim
com'n'rttee"of the proposed Federation had prepared draft
Memorandum and Art icles of Associat ion and Counci l
agreed in principle to join the Federation as a subscriber,
subjectto certain reservatrons to be resolved in due course'
Sin6ethatt imethese issues have been resolved and
Professor Geoff Smith has now signed the Memorandum
and Articles on behalf of the Society, so that SG M is now
one of the founding members (see p.2).

New Prize
O Council has approved the award of a new prize to replace
the PromegaYoung Life Scientist of the Yearaward, which
Promega h-as discontinued in i ts presentform. Detai ls of
the neri Prize Award, which will be for postgraduates and
early postdocs within 2years of completing their PhD,
appear in Gradl ine on p.37.

Microbiology Awarcness CamPaign

O Counci l  heard with pleasure about a recent ini t iat ive
undertaken bythe ProfessionalAffairs Officer and other
members of Counci l to raise awareness of microbiology
and the exploratory meetrng of Scottish microbiologists
that had taken place atthe Royal Society of Edinburgh.
Council approved taking this initiative forward.

O Al an V iv i an, G e n e ral Sec retarY

In Decemberwe were pleased to welcome
Natafie tltlilder as a Staff Ed itor on J ou rn al of Medical
M i c robiology and ! nternatio n al J-ou rn al of System ati c .
and Evolu{ionary Micrabiology.She will work alongsl{e. .
Managing EditorAidan Par1e. Natalie comes to the SGM
from UC_L where she has just completed her studies
foraPhD,

Abstractson'line

Abstract submission is now available on-line
(www.sgm,ac,uk/meetings), This will streamline the .
processing of abstracts for papers and posters atsociety
meetinqs in the office, as well as making it easier for
contribiltors to submit in the correct formal However, it will
not affect deadlines, and potential contributors forthe
Slpt"tUut 2003 meeting at U M IST are urged to submit
their abstracts well in advance of the deadline of 9 May'
See the Meetings page for full details (p. 3 )'

www.biocareers.org.uk

A separate new website to promote careers and training in
micrbbiology has been compiled by Jane Westwell' This is

fil:Jffif ilS &3 -l i,,?[3;36 
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SGM and SfAM join forces
Representatives f rom the two societies have met twice now to discuss wavs of
col iaborating to promote microbiology in the UK, The outcome has been extremely
positive. In addition to ensuring that information is exchanged about relevant consultation
papers and microbiological issues of pol i t ical signif  icance, an excit ing new scheme is to be
launched this yearto sponsorjoint regional one-day meetings. Prizes of S 1 50 wil l  also be
awarded at the meetings for the best offered paper or poster by a microbiologist in the
early stages of their career,

AB0VE: tron left to right.
Lynne Boshier & Margaret
Patterson (SfAM) Janet Hurst
Hilary Lappin-Scott & Ron Fraser
(SGM)and Hilary Dodson (SGM
& SfA[/l) at their recent meeting
at [ / lar lborough House.
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G rants will be available to support two different kinds of
one-day meetings,

Special Topic Meetings will focus on a particular
f ield of microbiology and bring together localscientists
working on or interested in this topic, Theywil l  normallytake
the form of a shorl symposium,with keynote speakers,
offered papers and a poster session. Microbiologists in the
early stages of thei r careers - postg rad uate students, f i rst
postdocs and new lecturers - will be encouraged to make
short oral presentations, Each meeting will be organized
jointly by at least one local member of each society.

Local Microbiology Group Meetings will provide a
forum for local microbiologists of al l  discipl ines, irrespective
of thei r em ployer, i ncl ud i n[ postg rad uate students, The
format of events will be at the discretion of the organizers,
but mighttake the form of keynote presentations followed
bvaworkshoo or roundtable,The meetinos should aim
to foster the exchange of information and"en.orrug"
collaboration within the local area. Each event must be
organized by at leastone memberof the sponsoring
societies.

Grants of up to S2,000 are available and will cover invited
speakers'expenses, room hire, etc. Applications wil l  be
judged by an award panel f rom the two societies.

Theful l  rules of the scheme and an application form are
avai lable on the SfAM and SGM websites:

wuw.sfam.org.uk orwww.sgm.ac.uk

SGM Membership
Gertificate Offer
Council is pleased to announce the availabilitv of
membership certificates for SG M members, These
attractive certificates are suitable for framing. The cost is
a nominal 95, For deiails and an application form, see the
membership section of the SGM website.

I
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SGM Prizesand Lecturcs
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The 2003 Colworth Prize
Lecture has been awarded
toProfessorTom
HumphreY, UniversitY of
Bristol,  in recognit ion of his
dist inguished contr ibutions
tothe understanding of
food-borne Pathogens, The
ti t le of his lecture, which wil l
take place atthe SocietY
meetinq at UniversitY of
Edinbuigh on 9 Apri i2003,
is Ohfor an'ome of mY
own:Salmonella and
Cam pylobacter as zoonotic
pathogens.

ln March 2001 Tom was
appointed to the Chair of
Food Safety in the
Department of Clinicar
Veterinary Science,
University of Bristol, For 20
years before thatthe Public
Health Laboratory Service
(PHLS) emploYed him and
forthe last 5 years he was
head of the PHLS Food
Microbiology Research
Unit,  His init ial traintng was
as a meat technologist and
heworked fortheAnimal
Health Trust on enteric
infections in food animals
before reading for a BSc at
the Hatfield PolYtechnic and
studying for a PhD at the
University of East Anglia.
His research interests
include the ePidemiologY
oI Salmonellaand
CampylobacfersPP, in
ooultry meat and egg
production, bacterial stress
responses and their imPact
on survival and virulence

and sub-lethal injury in
CampylobacfersPP. His
oroup has also undertaken
il,otli on the handling of
high-r iskfoods in
domestic kitchens and the
persistence of Sal monel Ia,
Campylobacterand
Esche rich i acoii fol lowi n g
food preparation.
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The 2OO3 Fleming
Lecture has been awarded
to Professorchris
Boshoff, University
College London in
recognition of his
groundbreaking work on
viral oncology. The title of
his lecture, which wil l  be
delivered at the SocietY
meeting at UniversitY of
Edinburghon l0APr i l
2003, is A/DS-ass ociated
cancerand KSHV/HHV-B'

Chris trained in medical
oncology atthe RoYal Free,
Royal London and RoYal
Marsden Hospitals
between 1993 and 1998
and did a PhD in viral
oncology at the lnstitute of
Cancer Research in the
laboratories of Robin Weiss
(1995-1998) .  He wasthe
1998 Dozorv is i t ing
Professorto Ben Gurion
University, lsrael, and was
awarded the 1 998 Glaxo
Wellcome Prize FellowshiP'
From 1999Chr iswasa
Senior Lecturer at
U niversity College London
(UCL) and in 2001 was

appointed Professorof
Cancer Medicine at UCL.

Chris'  cl inical research is
focused on new molecular
therapeutics for sol io
malignancies and his
laboratory research locuses
on mechanisms of AIDS-
related cancer: in Particular
the sero-and molecular
epidemiology of KaPosi 's
sarcoma-associated
herpesvirus (KSHV) and
functions of KSHV latent
proteins, Chris was involved
in some of the largest
i nternational serolog ical
surveys to describe the
global seroprevalence
of KSHVand he
demonstrated mother-to-
chi ld transmission,
characterized cell tYPes in
KSHV-related cancers
infected bythe virus,
described functions of
KSHV proteins like the viral
M lPs, latent nuclear and
membrane antigens and
def ined viral epitoPes (with
Frances Gotch, lmPerial
College) that el ici t  cel lular
and humora l immune
responses, Chris also
established large cohorts of
KSHV infected individuals
in London for ProsPective

. immunologicalstudies'
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In the l ight of current
concerns about the risks
from bioterrorism
ProfessorDon
Henderson has accePted
the Society's invitation to
deliver a special lecture at
the Edinburgh meeting on
8 April 2003, The title of
his lecture isThreatof
bioterrorism - realor
imagined?

Don Henderson is
Johns Hopkins UniversitY
Dist inguished Service
Professor, and founding
director(1998) of the
Hopkins Center for Civi l ian
Biodefense Strategies. He
rejoined the Hopkins facultY

in June 1 995 after 5 Years
of federalgovernment
service - initially as science
adviser in the Executive
Office of the President and
later as Deputy Assistant
Secretary in the
Department of Health and
Human Services. From
1977 Io 1 990 he was Dean
of the Faculty of the School
of Public Health, He
directed theWHO global
smallpox eradication
campaign (1966-1977) .
He is a recipient of the
presrdential Medalof
Freedom, the nation's
hiqhest civi l ian honor, the
Nitional Medal of Sctence,
and the Japan Prize, as well
as 1 4 honorary degrees and
medals and awards from
1 5 different countries.
Professor Henderson is a
qraduate of Oberl in College,
[he University of Rochester
School of Medicine, and the
John Hopkins Schoolof
Hygiene and Public Health.
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I he l-red unlTltn Lecture
has been awarded to
ProfessorStan Gohen,
University of Cali fornia, in
recognit ion of his
pioneering work on
recombinant DNA and his
many discoveries in
bacterialand plasmid
genetics. The Prize lecture
wil lbe del ivered atthe
Society meeting at UMIST
in September 2003. Further
details of the talk and a
biography of Professor
Cohen wil lappear in a
future issue of MicrobiologY
Today,
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The PeterWildY Prize has
been awarded to Dr Dick
Killington, U n iversitY of
Leeds in recognit ion of his
career-lon g contri butions to
microbiology education,
especial ly virologY. The Prize
lecture will be delivered at
the Society meeting at
U M IST in September 2003'
Fu rther details of the talk
and a biography of Dr
Kil l ington wil l  apPear in a
future issue
of MicrobiologyTodaY'\
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SGMLocal
Representatives
Would you like to helP the SoGietY?

SGM Local Representatives in departments and
orqanizations aid membership recruitment and ensure
thit news of all our meetings, publications, grants
schemes and activities is widely publicized to their
colleagues.

A Local Rep's'kit' is provided, including membership
application'forms and information aboutthe Society' and

vbl will be sent updates, posters, etc.' at intervals to
Oisptay. l twi l lonlytake a l i t t le of yourt ime'

Why not volunteer to daY?

Forf urther information, orto check if there is already a

local rep in your department, contact Janet Hursi (Email:

j.hurst@sgm.ac,uk)
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The President's Fund offers financial supportto younger
members of the Society for the following:

1 , Travelling to present a paper or a poster on a
microbiological topic at a scientif ic meeting.

2, Attending a short course (up to two weeks),
3, Making ashort research visit.

Largerawards are available forthe shortresearch visits and
there are separate application forms forthese,

$ & ffi Seww$$*r $hxnsxardx

Maximum grants are S 1 25 for attendance at meetings or
institutions,/attending an approved course in the country of
residence, 5,200 fortravelto another European country and
S300 fortravel outside Europe,

S fuexrgwr &wmrds

Up to S2,000 is available for making a short research visit
of up to 2 months duration, The host institution may be
overseas or in the applicant's country of residence.

All applicants must be resident and registered for a PhD or
in afirst postdoctoral position, rn acountry in the European
Union. Only one application to the President's Fund may be
made during the term of a postgraduate studentship orfirst
postdoctoral position. The full rules of the scheme are
published on the SG M website, f  rom which application
forms may be downloaded,

WwpwR w trffi N wsffi Rffi .ffi R;ws Nffi wRS
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Postgraduate Student Members of the Societycurrently
resident in the U K or another European Union country are
eligible fora grantto coverthe costs of accommodation and
travel in attending one of the fol lowing SGM meetings: '

University of Edinburgh, April 2003

U M I ST, M an ch ester, Se pte m be r 2003

and any other Society Group or Branch meeting in 2003,

An application form giving full details of the scheme was
sentto each Eurooean Student Memberwith their
subscription invoice in October 2002, but a copy may be
downloaded from the SGM website. Applications should be
submitted well in advance of a meeting if members wish to
ensure that their grant is received before making a booking.
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The following awards have been made from the Society's
International Development Fund. The Fund exists to orovide
trai n i n g cou rses, pu bl ications and other assistance to
microbiologists in developing countr ies. The rules forthe
2003 Fund wil l  be published in the May issue of
MicrobiologyToday.

Dr Daniel O. Sodelli, representing the lU MS
Fellowship Committee - U5$6,000 each year for 3 years
to support U N ESCO-lU MS-SG M short-term fellowships.

Dr Peter N, Green, Chairman of Endangered Culture
Collections Committee of WFCC - up to 94,390 for interim
assistance to safeguard the culture collection housed at
the Uzbekistan Academy of Sciences in Tashkent,

Professor Ralph Kirby, Department of Biochemistry
& Microbiology, Rhodes University, South Africa - up to
$4,500 to develop molecular microbial ecology in Nepal.

Dr Rl. Aminov, Gut Microbiology & lmmunology Division,
The Rowett Research Institute, Aberdeen - up to 54,800 to
establ ish a genotyping centre in Armeniato diagnose and
mon itor m u lti-d ru g resistant Sal m o n el I ainfections.

Dr Bambos Gharalambous, Professor 5,H.
Gillespie & DrT.D, McHugh, Dept of Medical
Microbiology, Royal Free & University College Medical
School, London - up to $6,000 to establish atechnical
co-ordinator for processing respiratory samples at the new
reference and training centre for respiratory bacteriology
in Tanzania.
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Are you a microbiologytechnician or an N HS-f unded
MLSO?
Are you interested in attending an SG M scientif ic
conference?
ls lack of funding stopping you attending?

If so, this SG M scheme could be of interest.

The Society wishes to offer supportto technical staff
working in microbiology laboratories in universit ies,
colleges, hospitals/PH LS, research institutes, etc,, who are
interested in joining the SG M and attending i ts meetings
but considerthe costs to be prohibitive, For a short period
we are offering an opportunityfor el igible technicians to
sample an SG M meetrng with expenses of up to S200
being met bythe Society. The grant will covertravel, bed
and breakfast for an agreed number of nights in university
accommodation and a dailv subsistence allowance,
Non-member registration lees will be waived. Priority will be
g iven to those who have not had the opportu n ity to attend
a screntif ic meeting in the last 5 years,

In return, f  unded delegates wil l  give their opinion of
the meeting and make suggestions for benefits and
membership services that SG M might offerto technical
staff through completion of a detailed questionnaire,

WwwMWwwN
A generous donation to
the Society by Professor
T,Watanabe of Japan has
enabled the Societyto set
up afund to make annual
awards forthe benefit of
members in developing
countr ies, This is dist inct
from our own Internatronar
Development Fund.

Members of the Society
who are permanently
resident in a developing
country may apply, The
purpose of the fund is to
enable members i nvolved
in higher education and/ or
research to acquire fortheir
libraries books or possibly
journals relating to
m i crobi ology, App I icati on s
should  inc lude:

1 . A l ist of the publications
required together with an
estimate of their cost
(the total cost for any one
application should not
exceed S300 sterling),

2. A letterfrom the
Head Librarian of the
organization certifyi ng
the need forthe books
and the address to which
the books should be sent,
a statement on where the
books will be kept and an
outl ine of the loan
arrangements for
members of the
organization,

3. A descript ion of the
member's organization
and i ts involvement in
m icrobiology, the num ber
of staff and students
and details of the nature
of any courses in
m icrobiology provided by
the organization, i.e. BSc
M icrobiology, tech n ical
training, etc.

4. A cu rricu I u m vitae of lhe
principal appl icant.

None of these i tems (1-4
inclusive) should exceed
one side of A4 paper each,

Applications (two copies)
should be sent to the Grants
Off iceatSGM HO.The
closing date is 3 Oetober
2003.
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Awards are available by competition to enable
undergraduates (in their penultimate year) to work on
microbiological research projects during the summer
vacation, The studentships provide support at a rate of
S.l50 perweekfor upto 8weeks;l imited funding for
consumables is also available. Applications are invited from
members on behalf of named students. The full rules were
published in the November 2OO2 issue of Microbiology
Today(p.1 99), The closing date for applications is 28
February 2OO3,

WNffiffiffiffi-NWWN-NffiffiN
WwffiffiwwruwwffiNpw
The I nternational U n ion of M icrobiolog ical Societies
(IUMS), is aworldwide Federation of nationaland
i nternational societies and other organ izations havi n g a
common interest in microbiological sciences. The
Microbial Resources Centres (Mircens) is an international
network of academic and research institutes spreading
biotechnological and m icrobiological benefits to especially
the developing countries. The SG M is making a separate
contribution to this programme from its International
Develooment Fund, The U N ESCO-IU MS-SG M short-
term fellowshio is aco-operative scheme between the
listed organizations to piovide an opportunityto young
microbiologists from any developing countryto pursue, or
to complete, a part of an ongoing research programme in a
laboratory in a newly industrialized or developed country
and/orto acquire theoretical or technical knowledge in
their particular areaof research. Microbiologists in
developi ng cou ntries ag g ressively pu rsu i n g research, often
reach afacility culde sacwhere research plans cannot be
accomplished for want of materials, equipment or facilities
andlor where essential theoretical or experimental
knowledge is not available.The U N ESCO-l U MS-SG M
short-term fellowship is designed to ease these problems
for deserving microbiologists f rom developing countries to
enable them to overcome their research bottlenecks, and
to strengthen the bonds of interregional scientific
co-ooeration.

Fellowships can be awarded for (i) a research period of up
to 3 months in a developed country and (ii) attendance at a
workshop or specialized scientific meeting.

( i)  The applicantfrom adeveloping countryshould be a
permanent employee in the country of residence, must
have adequate work experience, must have completed
at least 5 years of postdoctoraltraining in any of the
microbiological sciences and must provide specific
evidence in the form of a proposal abouttheworkwhich
is intended to be performed atthe host laboratory,
Preference will be given to young women scientists and
to scientists f rom Africa, Currently five fellowships are
avai lable every year of wh ich two shou ld be served i n
laboratories in the U K,

The award will be up to U5$4,000 fortravel and
subsistence (room & board) to supportthe awardee for
a maximum oeriod of 3 months, Funds for salary and

medical insurance will not be provided, Coverage for life
and accident or health insurance is the personal and
sole responsibi l i ty of the individual or the host
organization,

( i i )  The applicantfrom adeveloping countryshould be
a graduate studeni in the final year of their PhD or a
young posidoctoral fellow with less than 5 years
postdoctoraltraining and intending to participate in a
research workshop or specialized scientific meeting
directly related to his or hercurrent research activities,
Soecif ic evidence of these current research interests
should be supplied in the form of progress reports,
authorized bythe head of the research institute and/or
recent scientific publications, The award will be up to
U5$2,000 and coverthe direct costs of travelto and
accommodation atthe meeiing orworkshop and the
registration fee,

Applications (4 copies) must be submitted in English
and should include a nominating letterfrom the head of
the organization in which the applicant is working;the
applicant's curricdum vitae;aletter of invitation or
acceptance f rom the host organization describing facility
supportforthe applicant orfrom the organizers of the
workshop or scientif ic meeting; and two supporting letters
listing the applicant's ach ievements.

Applications must be submitted to Prof, Dr Daniel O.
Sordel I i, Mem ber at Large, I U M S, Departmento de
Microbiologia, Facultad de Medicina, Universidad de
Buenos Aires, Paraguay 21 55-Piso 12,(1 121 ) Buenos
Aires, Argentina (Fax +5 4 1 1 4964 2554; email
sordel I i @f med,u ba,ar),

S*mS$$w*ss

Research fellowships: 1 fuly 2OO3
Meetings fellowships:3 months befote event

SSSN S*$$wwswtu$Ss

UNESCO-lU MS-Mircens-SG M fel lowships were
awarded to the following in 2002.

Dr R leya Shakila, Department of Fish Processing
Technology, Tamil Nadu Veterinary and Animal Sciences
University, India

Dr Supawachee Ingsriswang, National Centre
of Genetic Engineering and Biotechnology, Pathumthni,
Thailand

Dr Ghristian Magni, Instituto de Biological Moleculary
Cel u lar de Rosario, Rosario U n iversity, Argenti na

Dr Heba Rashed, Clinical Pathology Department,
Assiut, Egypt

Dr G.S.N. Reddy, Centre for Cellular and Molecular
Biology, Hyderabad, I ndia,

WWWffiWwffiffiwwwMffiw
WW$wqR$wW ffiw$wmRWw
ffiwwm&w
Forfull details of these awards and how to apply, please visit
the FEM S website: www.fems.mictobiology.otg,
The deadline for applications is t 5 fune 2OO3,
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to loup mittees

A numberof members
of Grouo Committees
retire in September
2003 atthe end of
theirterms of office.
Nominat ions are now
required to f  i l l  the
vacancies arising,
Wherethe numberof
nominat ions to a
Grouo Commit tee
exceeds the number
of vacancies, there wil l
be an election by postal
ballot, The current
members of each
Grouo Commit tee
and numbero f
vacancies are l isted
opposi te. In making
nominat ions,  members
are particularly asked
to bear in mind the
desirabil ity of a breadth
of scientif ic interest
on each committee.
Nominat ions ,  inc lud ing
uo to five words
descr ib ing the general
area of interest of the
nominee, should be sent
to reach the appropriate
Grouo Convenerno
fater than22April
2OO3 (contactdetails

on p,45),

(C) Convener
(CR) Council Representative
*Retiring 2003

Cells & Cell Surfaces (3 Vacancies)
C,D, O'Connor (C) (Univ Southampton) Stressadaptation proteomics
J,l. Armstrong* (Univ. Sussex) Yea$ membrane trafficking signal

transductton
D.A. Devine (Univ Leeds) Antimicrobial peptides, anaerobes

stress
L Henderson (Univ Birmingham) Protein secretion, autotransporter

p r0ter ns
N,J, High* (Univ Manche$e0 LPS genetics and phase variation
B. Kenny (Univ Bri$ol) fscheric,hia colipathogenesis cellular

mlcr00r0r00\/
R. McNab* (GlaxoSmithKline, Weybridge)
D.G,E. Smith (Univ Edinburgh)

P,S, Handley (CR) (Univ Manche$er)

Clinical Microhiology (2 Vacancies)
S.H. Gillespie (C) (Royal Free Hospital, Tuberculosis pneumococcal infections
London) antibiotic resistance

D. Ala'Aldeen (Univ Nottingham) Bacterial infections: pathogenesis and
rmmun[y

K,B, Bamford (lmperial College London) Helicobader,chronic infection host
resp0nse

A,R.M, Coates* (St George s Hospital Tuberculosis chaperonins bacterial
London) dormancy,novelpathogens

C,G,Gemmell(UnivGlasgow) [/lethicillin-resi$antStaphylococcus,
ho$-bacteria interactions

P. Hawkey(Univ. Leeds) Mycobacteria antibiotic resistance,
molecular epidemiology

Education (No Vacancies)
J. Venan (C) (Manche$er Metropolitan
Univ )

M,R, Adams (Univ Surrey)
S,J, Assinder (Univ Wales, Bangor)
R,J. Cooper(Univ [iianche$er)

C, Jones (Manchester Metropolitan Univ )
B,A,B, Martin (Univ Birmingham)
J,D, Pany (Univ. Lancaster)
J, Perkins (Univ. Huddersfield)
H.Sears(Univ Leeds)
Education Officer (CR)

Environmental Microbiology (3 Vacancies)
K,T, Semple (C) (Univ Lancaste0 Biodegradation, pollutants,

ecotoxicology, bioremediation
G, Black* (Northumbria Univ. at Bioremediation plant-soil-microbe
Newca$le) interaction biomass utilization

G.M, Gadd (Univ Dundee) Metal-microbe interactions sulphate
reduction, tungi

F, de Leij* (Univ Suney) Bioremediation biological control
rhizosphere su$ainability

D.C.Naseby(Univ,Hertfordshire) [ i l icrobialecologybioremediation,
rhizosphere microbiology

S.L. Percival (Univ Central Lancashire) Biofilms, waterborne pathogens
0 | 0c0rr0sl 0n

J,D, Porter (Univ. Exeter) Microbial ecology, survival culturability
LP, Thompson* (NERC 0xford) Microbial diversity pollution

degradalion and impact
M.G. Jones (CR) (Univ Liverpool)

Eukaryotic Microbiology (1 Vacancy)

Applied microbiology biofilms, group
work

Food and beverage microbiology
Mycology education, schools and public
Medical virology adenoviruses,
herpesviruses

Biotechnology using www
Molecular virology gene therapy
ftee lrving protozoa freshwater biofilms
Environmental microbiology
Supporting tertiary learning and teaching

C. Price (C) (Univ, Lancaste0

M,X, Caddick (Univ Liverpool)
A, Carr*(Univ Sussex)
A. Goldman (Univ Sheffield)

P, McKean (Univ, Lanca$e0
A, 0sbourn (Sainsbury Lab. Norwich)
S. Purton (Univ College London)
P, Schaap (Univ, Dundee)

A.J.P. Brown (CR) (Univ. Aberdeen)

Fermentation and Bioprocessing (1 Vacancy)
G, Hobbs (C) (Liverpool John [/oores Streptonycesantibiotic production and
Univ ) morphology

R,R, England (Univ Central Lancashire) Bacterial slow growth, signalling

Bacterial surfaces adhesion
Adhesin-receptor i nteractions
intracellular bacteria toxins

T,L, Pitt* (CPHL Colindale)

B.G, Spratt (lmperial College, L0ndon)

LR, Poxton (CR) (Univ Edinburgh)

Nosocomial respiratory and tropical
infections, cy$ic fibrosis

Molecular epidemiology, bacterial
population genetics l,leiseria

Clinical Virology (4 Vacancies)
T.G.Wreghitt(C)(Addenbrooke's Transplantation
Hospital Cambridge)

S, Cameron* (Regional Virus Laboratory,
Glasgow)

B, Cohen* (CPHL Colindale)
F, lrwin (National Virus Reference Lab
Dublin)

0. Paton (lnstitute of Animal Health,
Pirbright)

P, Simmonds (Univ Edinburgh

D. Westmoreland* (Univ Hospital of
Wales Cardiff)

P,M,B, White. (PH L, Norwich)
A,A, Nash (CR) (Univ Edinbursh)

Hepatitis HlV, clinical virology

Diagno$ics viral rashes saliva te$ing
C[/V pathogenesis, molecular
diagnosis, epidemiology

Livestock viral diseases exotic viruses
vesicular and pest viruses

Hepatitis viruses molecular
epidemiology antivirals

Molecular diagnosis hepatitis
congenital infections

Public health HLIV 1

Fission and budding yea$s, cell cycle
c0nilOl

Filamentous fungi
Fission yeast
Saccharomyces ce revisi ae,meiosis
recombination

Trypanosomes cytoskeleton
[/olecular phytopathology
Algae chloroplasts, 1hlamydomonas
cAM P signallin g, D ictyosteli un
discoideum

C, Hewitt (Univ. Birmingham)

F.W.J,M,M. Hoeks (Biotech Fine
Chemicals Lonza)

P.A. Hoskisson (John Innes Centre
Norwich)

J, Miller(CBD Porton Down)

R. Swift (Evans Vaccines, Speke)
A.M,E. Weiss* (Cobra Therapeutics,
Keele)

P,F, Stanbury (CR) (Univ. Hertfordshire)

Process monitoring flow cytometry
fscherichia coli

Biopharmaceuticals, integrated
n r n n o c c  n n t i m i r r t i n n

Chemo$ats, gene expression
development actinomycetes

Recombinant proteins protein
purification cell disruption

Fermentation, G [/ P scale-up
Fermentation, lysis vectors
ex p ressio n
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Food and Beverages (No Vacancies) tdtffi 
t|ff gil, Biochemistry & Molecular Genetics

T. Humphrey (C)(Univ Bristol) Bacterial stress resnonses. z00n0ses
M.L. Baillon (Waltham Pet Centre) [/icro{lora of companion animals G,P,C, Salmond (C) (Univ. Cambridge) Quorum sensing virulence antibiotics,
M,A. Collins (Queen's Univ Belfa$) Lactic acid bacteria, food fermentations nnaoes
G,R. Gibson (Univ. Reading)

M,W Peck(lFR Norwich)

R.A, Rastall (Univ. Reading)
A. Varnam (London Metropolitan Univ.)

J,Wells( lFR Norwich)
K, Jones (CR) (Univ Lanca$er)

lrish Branch (2 Vacancies)
C,0'Reilly (C) (Waterford In$itute of Microbialmetabolism of cyanide and
Technology) nitriles

C.V. Carroll*(Nat, Univ, lreland Galway) Physiological stress, gene expression,
epr0emr0r0gy

D.N. Dowling (Carlow In$itute of Rhizosphere microbiology,
Technology) biodegradation

B. Ashraf (Univ Bradford)

J, Green (Univ. Sheffield)
J,C,D, Hinton (lFR Norwich)

N.P. Minton* (CAMR Porton Down)
M.K. Phillips-Jones (Univ Leeds)

M.C,M. Smith (Univ. Nottingham)

L Stansfield (Univ Aberdeen)
J, Enington (CR) (Univ,0xford)

$stematics & Evolution (4 Vacancies)
G. Saddler (C) (SASA Edinburgh) Systematics of plant-pathogenic

P,DeVos(Univ 0ent) Pseudomonads, bacillae
Eukaryotic evolution, hydrogenosomes,
anaerobic organelles

R. Goodacre* (Unrv. Wales Abery$wyth) 0rganism fingerprinting, molecular
systematics, chemometrics

F,G, Priest* (Heriot-Watt Univ. Edinburgh) Molecular systematics of 0ram-positives
l.C. Sutcliffe* (Univ of Sunderland) Membrane-anchored molecules in

Gram-positives
Data analysis in systematics and
process control

Streptococci, patho genlcity, diversity

Human gut microbiology, prebiotics
probi oti cs

Food safety Clwtridium botulinun,
p hysio I ogy

Functional food ingredients probiotics
Food-borne pathogens, probiotics
fermentation

Functional genomics Can pylobacter

Bacterial heat-shock protei ns,
molecular chaperones

Gene regulation, oxygen stress toxins
Genomics Salnonella, kcherichia coli,
i nfection

Molecular genetics, induslrial bacteria
Signalling pathways biochemi$ry,

m n l o n r  r h r  n o n o t i n c
9 u , , u u u u

Stre pto myc es, bacte riop hages,
site-specific recombination

Translation gene expression yeast

S,M, []oyle* (Nat. Univ. lreland Maynooth) Protein diagno$ic/therapeutic agents T,M, Embley (Natural Hi$ory Museum )
J,W McGrath (Queen s Univ Belfa$) Environmental bacteriology, pollution, London

J. Morgan (Univ College Cork)

M.0'Connell(Dublin City Univ )
K.E. 0'Connor (Univ College Dublin)

A. Vivian (CR) (Univ, We$ of England)

Microbial Infection (2 Uacancies)
P,C.F.0yston (C) (DSTL, CBS Porton Bacterial pathogenicity, Iersna
Down)

l{. Dorrell (London Sch HygieneTrop. Pathogenicity, Helicobacter,
Medicine) tampylobnter,microarrays

N,Fainrueather(lmperialCollege, Bacterialtoxins,clo$ridiasurface

A.C. Ward* (Univ Newca$le)

R,A, Whiley (Bart s and London School
of Medicine and Denti$ry)

H.M, Lappin-Scott (CR) (Univ heter)

b i od eg radatio n
Mucosal virology/immunology, SRSV,
rotavirus, astrovirus

Bacterial iron acquisition
Biocatalysis green chemistry
0xygenatr0n

London)
J, Fletcher (Univ. Bradford)

P.R, Langford* (lmperial College
London)

S. Patrick* (Queen s Univ. Belfast)

0, Sparagano (Univ. Newca$le)

C. Winstanley (Univ Liverpool

P,W. Andrew (CR) (Univ Leice$e0

antigens, vaccines
Enteropathogenic fscherichia coli,'
signalling responses

Human/veterinary pathogens,
proteomics DNA arrays menlngitis

Anaerobic bacteriology, pro$hetic joint
i nfecti ons

Tick-borne pathogens zoonoses,
diagno$ics

Cy$ic fibrosls pathogens, pathogenicity
islands

Virus (4 Uacancies)
R.E, Randall (C) (Univ St Andrews)

WS, Barclay (Univ Reading)

J.P. Can(Univ Cambridge)
P.E. Digard (Univ Cambridge)

S, Efstathiou* (Univ Cambridge)

K.N, Leppard* (Univ, Warwick)

S.A. MacFarlane (SCRI Dundee)
J. McLauchlan (ln$, Virology, Glasgow)
J.C. Neil* (Univ Glasgow Veterinary
School)

M.D, Ryan (Univ St Andrews)

M.A. Skinnef (ln$ Animal Health,
Sompton)

A.A. Nash (CR) (Univ Edinburgh)

Paramyxoviruses, interferon/immunity
and vaccines

RNA virus replication, respiratory virus
infections

Resistance to plant virus infections
Influenza, transcription nuclear export
lipid raft, cytoskeleton

Herpesviruses. pathogenesis latency,
viral vectors

Adenoviruses gene expression, RNA
nuclear export, cell cycle

Plant-virus interactions
Hepatitis C virus, molecular biology
Retroviruses, cancer, immunodeficiency
viruses/vacci nes

Picornaviruses, polyproteins virus
proteinases

Poxvirus. replication, morphogenesis
immunomodulation, vaccines

R$i$ffi ffi Sffi ${Sil#SY IODAY VOL3O/FEBM E
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Meetings on the web
For up-to-date information on future Society meetings

and to book on-line see: www.sgm.acuk

Meetings organization
The SG M meetings programmes are organized by the

committees of the special interest groups, co-ordinated

by the Scientific Meetings Officer, Professor Howard

Jenkinson. Suggestions for topics for f uture symposia

are always welcome, See p' 45tor contactdetails of

Group Conveners.

Administration of meetings is carried out by Mrs Josiane

Dunn at SGM Headquarters, Marlborough House,

Basingstoke Road, Spencers Wood, Reading RG7 1AG

(Tel.01 1 8988 1 805; Fax01 1 8 988 5656;

emai I meeti n gs@sg m.ac.u k).

Offered papers and Postcrs
Many Groups organize sessions forthe presentation of

short oral papers or allow intercalated papers within their

symposia. Offered posters are welcome at all Society

meetings.

Offered Posfers
Each poster should be assocrated either with the Main

Symposium topic or with a Group' The subject content of

the latter should be relevant to the remit of a Group (see

website for details); it does not have to relate to the topic

of the Group Symposium taking place at a particular

meeting. General Offered Posters will not be accepted' 
r

Abstracts
Titles and abstracts for all presentations are required

in a standard format and should be submitted through the

SGM website. Each submission must be accompanied by

a completed form also available on the website. Deadlines

f or subm issions are published in M icro bi ol ogy Today and

on the web. Forfurther information contactthe Events

Administrator.
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O Main SymPosium
Microbial subvercion
of hostcells
0rganizers : H.F. Jenkinson
D G.E. Smith, C.D.0'Connor
A.R.M. Coates, P Cossart,
G.L.Smith&B KennY

A booklet giving full details of
the programme and a booking
form is enclosed with this issue of
M i c rob i o I o gy T o d aY. AnY chan ges
will be po$ed on the SGM website,

S* $:,i: I ii il i.:! i::*i::::i j: i::$,{.'
i:'ii; i:: li Lri..iis\i ii-.:i'-'t iii

Delegates whose offered Po$ers
have been accepted should note
that an area of 1m x1m onlY is
available on the poster boards for
their display.

Atthe meeting, a board will be set
up with notices o{jobs, postdoctoral
positions studentshiPs, courses,
c0nfersnces etc Contributions are
welcome and may be either brought
to the meeting or sent beforehand to
Janet Hurst at Marlborough House

s i\i l"s ril i.t i". \r\j' i*. i\l "'i' i:\

A programme of evening social
events has been arranged to
entertain the delegates when theY
are not attending scientific
sessions These include :

Monday 7 April
Trade & Welcome RecePtion

Tuesday I April
Society Dinner, followed by a ceilidh

Wednesday9April
Tutored WhiskyTa$ing
Retro Disco

Thursday 10 April
Beverages Debate:
Beer vs wine vs whiskY

Please support these events.

A ililfi}illeb3Jameswatson?'**.'-1IH K"" Siliitrtril Bilf ffi:'j::*l'
This momentous discovery, which was the culmlnati0n of research by

Maurice Wilkins and Rosalind Franklin in London and James watson and

Francis Crick in cambridge was One of the most significant landmarks of

20th century science To mark the 5Oth anniversary the Medical Research

council theRoyal society and Naturehauejoined forces to coordinate a
pr0gramme of events in 2003 (see www dna50.org.uk).

Research intothe structure and role of DNA has been underpinned by

studies on microbes and SGM is delighted to take part in the DNA50
pr0gramme. contributions include the current lssue ol Microbiology [oday

and the whole of the 153rd Meeting at UMIST The main symposium
addresses a wrde range of microbial genomics and genomics-related topics

and will duly acknowledge the Watson and Crick anniversary, whil$the

Group symposia cover various aspects of microbial molecular biology'
cambridge historian of molecular biology soraya de chadarevian whose

book is reviewed on p.46, wil l also be delivering a public'History of

Microbiology' lecture on the DNA theme at UMIST'
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O Main SymPosium
Exploiting genomes: bases to megabases
in Soyears
0rganizers: H.F. Jenkinson, D J. Kelly, P.C.F. 0yston & J. Parkhill

O Speakers
G, WEINST0CK (USA) Genomas and beyond

J, PARKHILL (Sanger Centre) Conparatrue genonics of bacterial
pathogens
P GHAZEL (Edinburgh) Cytonegalovirus expression in hunan cells

S, ANDERSS0N (Sweden) Genonics of Bartonella

T. GAASTERLAND (New York) Bioinfornatics; making sense of negabases
of data
C. H UTCH lS0N (IIGR) Mininal microbial genone

P KELLAM (lJCt) Global views of host/ patho g en i nteractions ;
transcriptional changes in virally infected cells

A DAVIS0N (Glasgow) Herpesvirus genonics

D. USSERY (Denmark) Prediction of highly expressed genes in sequenced
prokaryotic genomes

E. GARCIA (l)SA) Conpuatwe analysisof Yersinia

P BUTCHER (London) Bacterial gene expression and infection; nicrobes,
nessr, n g ers and microarraYs
D 0 CONN0R(Southampton) Proteonics

B, WREN (London) 0enonics in Canpylobacter ieiuni pathogenesis

P RAINEY (0xford) fhe secretlife of Pseudononasfluorescens SBW25

P RATH0D (USA) tdentification of noveltargets for anti-nalarial drugs

R. RAPPU0LI (llaly) Vaccine antigen discovery in silico

E S.*${iNSFS${l}il{"\s\*roDAYVOLS0/FEBffi



O Other symposia

iR Microbial  sensing and signal l ing
Cells & Cell Surfaces Group
l lSeptember
0rganizers: J, Armstrong (j arm$rong@sussex.ac.uk) &
D Devine (d.a.devine@leeds.ac.uk)

$t Teaching bioinformatics: how and why?
Education & Training/Systematics & Evolution Groups
10 September
0rganizers: J. Verran (j verran@mmu.ac.uk) &
G. Saddler (gerry,saddler@sasa gov.uk)

. Post genomics applied to processes:
advances in eukaryotic microbiology
Eukaryotic Microbiologywith British Mycological Society and
British Society for Medical Mycology
10-11 September
0rganizers: A,J.P Brown (al.brown@abdn ac,uk) a
S, Purton (s,purton@ucl,ac uk)

*t Production of DNA and protein
Fermentation & Bioprocessing Group
10 September
0rganizer: A Weiss (amanda weiss@cobrat.com)

i$i D NA-based detection methods
Food & Beverages/ Environmental Microbiology Groups
B-9 September
0rganizers: G.R. Glbson (g.r,gjbson@reading,ac uk) f
I P Thompson (ipt@ceh.ac.uk)

*s Bacterialgene expression in vivo
Microbial Infection Group
10-11 September
0rganizers: N Dorrell(nick dorrell@lshtm ac.uk)& !
J Hinds (t,hinds@sghms ac uk)

,,w DNA 1952-2003:from structure to
function
Physiology, Biochemistry & Molecular Genetics Group
10 September
0rganizers : l. Hlnton (jay.hinton@bbsrc,ac.uk)
C, Dorman (cjdorman@tcd.ie)& R. Dixon (ray,dixon@bbsrc.ac uk)

Deadline for receipt of titles and abstracts for 0ffered Posters: I May 2008.

O rHistory of Microbiology' Lecture
1800 Wednesday 10 September
Speaker: Sorava de Chadarevian

$s'$*r$x
$l:$*t st{};$x
Microbial diseases
and the immuno-
compromised patient

Maynooth
24-25April2003

Speakers:

P UUNGMAN (Stockholm) fl l /
infection in transplant patients

PG. MURPHY (Dublin) Burkholderia
cepacia conplex infection in cystic
fib rosis

N. G0W (Aberdeen) Candida - host
interactions a[ [he site of infection;
inportance of the fungalcellwall
W, MEIJER (Dublin) Virulence
nechanisns of Rhodococcus equi,
an oppor[unistic pathogen of
i n n u nocon p ro ni n d p ati e nts
H. KAUFFMANN (The Netherlands)
I nte racti o n of Asp e rg i | | us f u ni gatus
withLhe innate and cognate defence
syste n of Ih e ai rways ; si g n ifi can ce
for imnune conpetent and innune
compronised patients

T, SCHULZ (Germany) Clinical
aspects and pathogenesis of
KSHV/HHVB infection

Abstracts for oral and poster
presentations should be emailed to
the organizer Sean Doyle
(sean.doyle@may,ie)

Biocatalysis
UCD,Autumn 2003
Joint with the Royal Society of
Chemistry
0rganizer: Kevin 0'Connor
(kevin oconnor@ucd ie)
Invited speakers: D. BOYD (Queens
University Belfa$), A. D0BS0N
(University College Cork)
C. MURPHY (University College
Dublin), t H0EKS (Lonza AG, Visp,
Switzerland) W. DUETI (ETH lurich
and SME Enzyscreen) and
C. KN0WLES (University of 0xford)

OtherNews
andEvents
O Bioinformatics Workshops
Following the success ofthe workshops held jointly by the SGM and The
Sanger Centre in 2002, as described by Nick Thomson on p, 1g, the Socjetv
is delighted to announce that further events will be held thjs summer in
Bri$ol, Ireland (provisional), Birmingham and Edinburgh (provisional).
Registration fees (to include lunch, refreshments and set of literature):
Company staff t100
Academics (university & research institute) !b0
Postgrads/firstpostdocs t20.
.Grants are available - see
Attendance is restricted to SGM members only.
Many members were disappointed la$year because the available places
filled so quickly, Regi$er early to ensure your attendance Fuil detairs of the
workshops and a booking form will be available on the SGM website
(www,sgm,ac.uk/meetings) as s00n as dates are confirmed.

O SfAM/SGM One.day Regional Meetings
A joint initiative to sponsor one-day regional meetings in the uK and rrerand
has been launched by the SGM and the Society for Applied Microbiology
See p, 27 for further information and the website of either society for the
full rules and to download an application form,
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O Main Symposium
M icrobe-vector i nteractions in vector-bome
diseases

For details of lrish
Branch activities
contactthe Convener,
Catherine O'Reilly
(coreilly@wit.ie)

O Group News
Food & Beverages Group Science Communication prize

Sponnred bythe lnsli[ute uf Food Reseuch
Ihe Group is delighted to announce a new competition designed to
Bncourage younger junior scienti$s (PhD $udents and those jn their first
postdoctoral or research appointment) to develop and demonstrate their
skills in communication. Presenters in the early $ages of a project will
not be penalized by lack of results
The prize of 1100 and a certificate will be awarded to the oral presenter
who in the view of the judges mo$ clearly and concisely communicates the
rationale for, and planned outputs of, the workthey are presentrng in a $yle
that is suitable for scientists or technologists who, whilst not necessarily
havlng expefi knowledge of food microbiology, might have to make
research management/financial/policy decisions based on the information
given.

Judging will be bya panel from the Food & Beverages Group. The prize is
offered for the best oral presentation at the Group symposium to be held at
the SGM meeting at UMIST, B-9 September 2003,
To enter the competition, please tick the appropriate box when completing
your ab$ract submission form for the meetinq,

O FEMS First Gongress
29 June-3 July 2003
Ljubljana, Slovenia
For full details of the meeting see uirnrll,letns-microbiology,org/congress
2003,htm
Travel grants to attend the meeting are available to SGM members -
see p,30,
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Postgrads Matter
I Questionnaire

Life Science Ca reers 2(n2

November 2}O2saw External Relations Office staff
turning out on cold Saturday mornings to participate
in the Life Science Careers Conferences held in
Glasgow, Sheffield and at King's College London.
The cbnferences, now in their 1 5ih year, followed
the successful format of a range of presentations
interspersed with generous breaks, where delegates
were able to mingle with speakers and talk to
exhi bitors. ln response to feedback f rom previous
events, more coverage was given to careers outsidethe
lab with topics including science communication and
publishing, patent law and sales and marketing' The
inore traditional career pathways in industry, clinical
science, teaching and academic research were also
described, Around 20 different organizations, including

FL-:

I

lf you have any
stories or news
for publication in
Gradline, or if you
would like to see
anytopics featured,
please contact
mtoday@sgm.
aeuk

ln 2003 the SGM had nearly 900 Postgraduate
Student Members. As microbiologists of the future
you are very importanttothe Society and one of the
iecurring t6pics at Council's annual StrategY Gpup
meetings is how bestto meetyour needs'Two Council
membels, Hilary Lappin-Scottand Dave Kelly, have
been assigned special responsibility for postgraduate
membersfand they recently got together with
Education Group ConvenerJo Verran to produce a
questionnaire to find out what you want from the
SG M and what you think of the existing membership
benefits, This was circulated to all Student Members
in October and the responses have been analysed'
Theywill be reported in detail in afuture Gradline'
Meanwhile, if you wantto learn more aboutthe
findings you should attend the following event' ' '

Su ccessfu I Iy su ruivi n g Yo u r P h D

lf you are attending the SG M meeting at Edinburgh
Uhiversity, don't miss this session being held bythe
Education and Training Group on Thursday 1 0 April'
Aimed at improving the lot of postgraduate microbiology
students, information on general PG topics will be
su pplemented by more subject-specif ic material f rom
SG M members. There will also be an open forum.

Speakers include D, Green of the U K Council for
G'rad uate Ed ucation on the'chan g i n g postg rad uate
experiencei T, Brown of th e N ati on al Postg rad uate
Committee on'rights, wrongs and expectationsi Liz
Sockett (former SG M Education Off icer) on'managi ng
your supervisor', Jo Verran on 'PhD and what else?'
which will explore the outcome of the questionnaire
described above and finally Council member Hilary
Lappin-Scott will explain aboutthe'SGM and you''

This morning session wil l lonclude with afree'Pub
Lunch'atthe nearby Students'Union which wil l be
available ON LY to people attending the talkslTickets
will be distributed atthe event.

See enclosed program me booklet for f ull detai ls,

I Careers'fl' Us goes oJl. . .

companies and professional bodies, had stands ateach
conference. Delegates who submitted their CVs
beforehand were ableto havethem reviewed by
experts on the day.
The conferences were attended by atotal of 680
undergraduate and postgraduate students from all
branches of the biosciences and itwas good to meet
SG M Postgraduate Student Members who came to
visit our stand during the ref reshment breaks.

Ourthanks are offered to staff of the Physiological
Society whose turn it was to undertake much of the
administrative work ably assisted by staff from the
Biochem ical Society, British Pharmacolog ical Society
and Society for Experimental Biology.

I New careers website
www. b i oca ree rs.o rg. u k

The SGM careers resources and information service
has recently undergone a major makeover and a new
website separate from www.sgm.ac,uk has been
launched. l t focuses on training and opportunit ies for
microbiologists at all stages of their careers. You will
f ind answers to your questions about:

W Postdoctoral research
W Finding work outside the laboratory
W Successful jobhunting
W Careers events

You can order our careers publications, including
booklets and factsheets, online.

We want to develop the site further and would welcome
suggestions for othertopics that you would like to see
included,
We plan to include a set of careers profiles on the
website and itwould be greatto feature some PhD
students and postdocs to inspire students atthe
beginning of their microbiology careers.lf you are
willing to be interviewed and profiled on the website,
please contact Jane Westwell at SG M HO (.westwell
bsgm.acuk), There will be CD giftvouchers forthose
who appear on the website,
lndividualenquiries are sti l lwelcome and receive a
personal reply. Simply emailthe External Relations
Off ice on careers@sgm.ac.uk
I I a ne Westwel l, Ca reers Ad m i n istrator

Your career  in  micr th io lop '
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'Visionsof

$G M Microbiology Communication
Prize

ASM Biomedical Research Conference medicine
for Minority Students (ABRCMS)

I

I

r

1st Prize... 5500

2nd Prize... 5200

3rd Prize... Sl00

illi Are you a postgrad or postdoc who has gained
their PhD in the lasttwo years?

irit Are you presenting a poster or offered paper at an
SGM meeting?

I SGM Council sent along PhD student
Saimon Malhotra to check out this annual event.

November  2002 sawthe gather ing o f  theABRCMS in
New Orleans, Louisiana, This year was deemed special
since i t  marked the 4Oth anniversary of the National
Inst i tute of General Medical Sciences (N lG MS) and the
3Oth ann.iversary of the Minority Access to Research
Careers (VnnC) and Minority Biomedical Research
(M BRS) programmes. These bodies encourage
students to pursue advanced training in the biomedical
sciences and provide professional scienti f ic support
with resou rces for faci I  i tat in g students' success, I  n
return, students are given the opportunity to part icipate
and present their achievements at a nationar
conference, l ike this one.

I attended this conference to learn more about i t  by
engaging with the students and the organizers, Like al l
other conferences I've attended, this one was enjoyable,
informative and content-r ich, l t  comprised scieni i f ic
sessions, professional development workshops,
student oral and poster presentations, as well  as
numerous exhibits. The programme also featured
outstanding speakers, including two Nobel laureates,

However, this conference was designed for the
minority groups in the United States, which are
currently underrepresented across al laspects of the
sc ient i f ic  f ie ld .  The term 'minor i t ies 'as  def ined here,
encompasses women and groups be longing to
d i f ferent eth n ic backg rou nds, The abovelmentioned
bodies are aware of the changing demographics in the
country and are responding by running programmes
designed to  increase the number  o f  minor i t ies  in
biomedical research, These minority students, some
of whom init ial ly have no desire to pursue a career in
science and others who wantto but don't  know how, are
encouraged to undertake a period of research at local
col leges. The rat ionale being that such programmes
help to tap the talent of members within the targeted
minority groups and make them real ize how rewarding
and satisfying a career in science could be.

The conference not only provides these students
with the opportunity to Iresent their work, but al lows
them to take advantage of the many educational
opportunit ies avai lable to help each student reach
thei r f  u l l  scienti f  ic potential.  With th is g iven opportu n i ty
in drawing underrepresented students into science to
sample scienti f ic research, the goals of the organizing
bodies wil l  only be fulf i l led i f  part icipating stud-ents 

-

decide to stay on and furthertheir development in
sc ience through educat ion,  In  my op in ion,  th is  is  a
p laus ib le  scheme in  in t roduc ing sc ience to  the
underrepresented groups of a large populat ion and
may help to resolve the current minority issue, However,
for a long-term solut ion, I  bel ieve invesiment of t ime,
money and effort should be directed into schools
to promote and encourage a career in science to
minority groups who are currently underrepresented,
By targeting these groups at an early age we may see
the end of the need of such a conference.

lSaimon Malhotra
e m a i I s. m a I h otra @m a n, a c. u k

Can you take photographs that
bring your work to life and help
explain microbiologyto a wider
audience? lf so, the 2003 Novartis
and The Daily Telegraph'Visions ol
Science Photographic Awards' are
looking for entries that capture
science in creative, surprising or
thou g ht-provokin g ways,
The awards have some exciting
nsw categories this year with a first
prize of 11 ,000 and second prize
of1400 in each one.
WAction for images that capture a

scientific process or erlent in the
naturalworld,

WClose-up for images that reveal
the world in a way not seen with
the naked eye.

WPeople for images that
communicate the impact of
science, medicine and
technology on people's lives.

WConcepts for images that
demonstrate or explain a
scientific concept,

WArl for images that illu$rate the
beauty of science,

To celebrate the DNA Anniversary,
the Medical Research Council is
sponsoring a special DNA Award
looking for the best image about
DNA, the science of genetics, or its
impacton psople's lives with a
1500 prize.Ihe British Medical
Journalissponsoring a special
Healthcare Award, with a 1500
prize, looking forthe be$ image
that shows the impact of science
and medicine on people's lives
NESIA, the National Endowmentfor
Science, Technology and the Arts,
is sponsoring The Novartis and lhe
Daily Telegnph 'Visions of Science
Photographic Awards'
You have until 30 May to send
in your entries. lf you want more
information visit the website
www,visions-of-science,co.uk for
an entry form, or telephone 0207
613 55n,
Winners will be notified in August,
The Award ceremonywill be held at
The Royal Society in September.

l f  so, you can enter your presentation for a
comrnunication prize competit ion which takes place at
the SGM autumn meet ing,  F ina l is ts  in  the compet i t ion
make short oral presentations and the judges award
cash prizes to the three best entr ies, Al l  f inal ists receive
ayear's free Society membership, Their expenses for
travel and one night 's overnight accommodation at
the meeting are met.

Selection for a place in the f inals is through the
sess ions of  the spec ia l  in terest  Groups orat  an l r ish
Branch meeti n g, so you m ust su bm it  you r abstract for
consideration bythe appropriate Convener, Detai ls of
Group scienti f ic remits are avarlable on the SG M
website (www.sgm.ac.uk), Groups do not always hold
sessions at every meeting and so you also need to
check that the Group relevant to your work is going to
be there, Information on future meetings programmes
is available in MtcrobiologyTodayor on the website,

You must be a Society member, a postgraduate
student  or  a  postdoc wi th in  2years  o f  ga in ing your
PhD, ln the case of a mult i-author paperyou must have
contr ibuted 6O % or more of the experimental work and
been primari ly responsible for the preparation
and presentation of the poster/paper.

To enter all you need to do is tickthe box on the
abstracts submission form on the SGM website. i
You wi l l  subsequent ly  be in formed when the judg ing
session for the f i rst round of the competit ion wil l  be
taking place,

For further information contact the Meetinos
Admi n istrator (meetings@sgm.ac.u k).

I
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SG M Publ ic
Understanding of
Science grants of
up to$1 ,000a re
available to
members wishing
to promote
microbiology, See
www.sgm.ac.uk
for details and an
application form.

TOP RIGHI :
Sarah Watkinson chats to a visitor
at  the Royal  Society Summer
Exhibi t ion 2002

RIGHT:
tron leftto right Peter Darrah
Lynne Boddy [/lark Fricker and
Sarah Watkinson at the 0xford
Universi ty HRI and Cardi f f
Universi ty exhibi t

BELOW:
The entrance to the exhibition at
The Royal  Society London

PHOTOS RUTH WAIKINSON

Further reading
Tlalka, M., Darrah, P.R.D.,
'Watkinson, 

S.C. & Fricker,

M.D. (2002). Continuous

imaging ofamino-acid

translocation in intact mycelia

of P b a ner oc h aet e u e I u t i na rcv eals

rapid, pulsatile fluxes. Neul'

Phytol153,113-184.
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presented the f i rs t  repor t  o f  a  pu lsat i le  component  o f
amino ac id  f low in  mycel ium,  which we are cur rent ly
invest igat ing,  f  unded by N ERC. The new d iscovery  was
disp layed in  the exh ib i t  and set  in  the context  o f  fungal
biology at dif ferent scales from ecosystem through organ-
ism down to  ce l l  and subcel lu lar  sca le .  The h igh ly  v isua l
nature of the research made for an attractive exhibit, and
generous sponsorsh ip  f rom SGM, as wel l  as  the Br i t ish
Mycological Society, Hort icu l tu re Research I nternational,
Engl ish Nature,  Ze iss  and St  Hi lda 's  Col lege,  Oxford,
enabled us to  produce an impress ive exh ib i t ion s tand
and 1,000 leaf le ts  to  show v is i tors  how fungi  grow'
An important aim was to show that fungi are individuai, co-
ord inated mycel ia l  systerns cons is t ing o f  hyphae,  that

The Underground
Pulse

Royal Society Summer

Exhibition 2OO2

This  co l laborat ive exh ib i t
f  rom Oxford University,
Hor t icu l ture  Researcn
ln ternat iona l  and Card i f f
University (http:/ /www.sc 1,
ac, u k/d iscove r/p u lse,cf m)
was based around the
repor t ing o f  a  new method
for real-time in vivo imaging
of  the t rans locat ion o f  a
1 4C- label led non-metabo-
l ized amino ac id  through
the extens ive mycel ium
of  the woodland fungus
Phanerochaete velutina.
Ear l ie r  th is  year  we had

they ex is t  as  microbes,  and that  the more conspicuous
mushrooms are jus t  the spore-produc ing par t ,  not  the
whole organism,

Fluorescent  confoca l  imaging of  l i v ing hyphae wi th
double  labe l l ing o f  the dynamic vacuolar  system and
mi tochondr ia  was per formed on the s tand,  whi le  a
v ideo loop and backdrop exp la ined fungal  b io logy at
ecosystem,  organism and ce l l  sca le .  Hor t icu l ture
Research International staff  Drs Kerry Burton and Dan
Eastwood showed how mushrooms grow from mycelium,
wi th  f ree samples o f  spawn and ins t ruct ions on how
to grow your own, and Professor Lynne Boddy of Cardif f
Univers i ty  showed l ive  mycel ium at  work  on a rea l is t ic
woodland f loor. Nearly 4,000 visi tors attended, including
about 2,000 schoolstudents, and VlPs from government,
industry, the media and research f unding bodies,

O Dr Sarah Watkinson works at the Department
of Flant Scfencet South Parks Road, Oxford
OXl 3RB, UK.
em a i I sa ra h.watki nso n @pl a nt'sci en ces.ox.ac. u k



Dr Monhrille's double helixseaman scarf

June Oshiro has designed a knitting pattern for
a double helix scarf. It was commissioned by
Dr Thomas Montvil le, a professor at Rutgers

University (and also the photo model) who kindly
agreed to serve onJune's doctoral thesis committee in
return. The pattern is reproduced here by June's kind
permission. $7e hope ro see many readers of Microbiology
Today sporting this scarf as an ourward sign of their
commemorarion of rhe \)tratson and Crick anniversary.

Yarn

2) %Baby Alpaca,2) %Merino,)O %o Tencel

Sport weight (-I2O yds/)0 g), \White 4 hanks - includes
enough yarn ro make a 6" x 4" swatch (you'll have a little
left over afterwards if your scarf has the same dimensions
as mine).

Needles

US 4 (3 '5  mm).

Gauge

12 st i tches and 18 rows per 2 inches in seed st i tch (see
below).

Dimensions

Cabled region is -23" long and -5" wide, neck ribbing
section is -12" long (r ibbing wil l  be sl ightly narrower
than the rest ofthe scarO.

Seed stitch

On an even number of stitches:
Row I :kl ,  p1, repeat t i l l  the end;
Row 2: p1, kl ,  repeat t i l l  the end.

Righttwist mini-cable, aka Classic Mock Cable

Row I (r ighrside):K2.

Rows 2 and4 (turongside):P2.

Row 3: Knit the second stitch (leave the 1st stitch on the
needle and work around it), rhen knit the first stitch. slip
both stitches offthe needle.

Lefttwist mini-cable, aka Tamerna Stitch

Row I (r igbrside):K2.

Rows 2 and4 (turongside):P2.

Row 3: Knit the second stitch through the back loop
(leave the 1st stitch on the needle and work around it),
then knit the first stitch through the front loop, slip both
stitches off the needle.

DNAcable

See http://noodle.pds.k 1 2. nj.us/june/Helix3.pdf for
charted instructions.

Selvedge

Knit the last stitch of every row. SIip the first stitch of
every row as if ro purl.

Instructions

Cast on 40 stitches (includes 2 selvedge stitches).
Instructions for the selvedge are given above and are nor
explicitly written out in the pattern.

Knit 8 rows ofseed stitch.

Set up the scarfpattern: 1 stitches in seed stitch patrern,
pur l2 st i tches,  2 st i tches in r ight  twist  mini -cable,  20
stitches in DNA cable, 2 stitches in left twisr mini-cable,
purl 2 stitches, 5 stitches in seed stitch pattern.

Fol lowing in the parrern as ser,  kni t  rows 1-38 of  the
DNA cable pattern. Repeat rows 3-38 of the DNA cable
four more times (five repeats in all), ending the final
repeat with rows 3940 ofthe DNA cable.

Set up the back neck ribbing as follows:k5,(p4,k4) three
r imes,  p4,k5.  Kni t  unt i l  r ibbing is  -12" Iong.

Set up the scarf patern again as before, excepr switching
the left and right twist cable positions. This will ensure
that the cables twist outward from the center when the
scarf is worn. Knit five repeats of the DNA cable (similar

to the first halfl, then end with 8 rows of seed stitch and
bind off.

Block by gently handwashing in lukewarm warer,
dry flat.

This pattern is freely available at http://noodle.pds.k 12.
nj.us/june/HelixPattern.html. It is not to be distrib-
uted, sold, or reproduced in any form without the author's
explicit permission. The patrern is copyri ght 2002,by

June Oshiro. For partern suppom, conract idlewild@
rci.rutgers.edu

O June Oshiro, 1 602 Sweet BriarCt., Monmouth
Junction, NJ 08852, USA.

ABOVE LEFI :
Dr lt/ontville models the dounre
hel ix  seaman scar f

ABOVE:
Deta i l  o f  the f in ished scar f

PHOTOS JUNE OSHIRO
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MicrobiologyToday
Editor MerielJones
takes a look at some
papers in current
issues of the
Socrety's journals
which highl ight new
and excit ing
developments in
microbiological
research,

OPPOSITE PAGE:
I  co l lce l ls  v iewed under  the
microscope The green ce l ls  are
v iab le  g fp- labe l led ce l ls ,  whi le  the
red ce l ls  are non-v iab le  ce l ls
s ta ined wi th  prop id ium iod ide
COURTESY S TOZE CSIRO CENTRE
FOR ENVIRONfulENT AND LIFE
SCIENCES, WE[ilBLEY AUSTRALIA
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For almost a century microbiologists have relied on being
able to grow bacteriafrom a habitatas one of their best
strategies for identifying what is there. With the advent of
molecular biology methods that rely on detecting minute
traces of DNA, it has become apparentthatthis gives avery
biased impression. Forexample, despite allthe attention
lavished on the inhabitants of the human gastrointestinal
tract, mostof the approximatelyone mil l ion mil l ion (t  Otz;
cells in each gram of faeces representbacteriathatcannot
yet be grown in the laboratory, Their interactions with each

other, and their healthy host are equally poorly understood.

And although molecularmethods provide awayto study
these unculturable organisms,they raise new problems'
There are many molecular methods and it is not obvious
which is best for measuring the populations in a particular
habitat, Researchers at Helsinki University in Finland have
been worktng on this question by comparing three different
methods to record the numbers of particularfaecal bacteria'
Their results show the value of the technique called
real-time PCR. The polymerase chain reaction (PCR) is the

basis of many molecular identification methods, lt allows the
presence of verysmallamounts of DNAwith aspecif ic
sequence to be detected through adding reagents that
make copies of the sequence, if it is present, untilthere is
enough to be detected. These sequences can be unlque to a

species, ora genus. Real-t ime PCR records howthe number
of copies increases during the experiment, ratherthan
simply checking atthe end. Scientists thinkthatthis can be
used to estimate of the number of bacteriathat are present

in the originalsample, and the Finnish workers wanted to
test whether th is was correct for the f aecal m icrof lora'

Theytested aseries of reagents and experimental
cond itions for detecti ng Bacteroid es frag i I i s, Ru m i n ococcu s
p ro d u ct u s and B if i d o b acte ri u m I o n g um, rep resenti n g
groups of bacteriathat are reported to be abundant in
human faeces, As acontrast,theyalsotried to estrmate
numbers of Escherichia coli and Lactobacill us acidophilus, a

minor partof the gut microflora,and of Bifidobacterium lactis
which does not belong in the human gut but is increasingly
used in dairy foods as a probiotic that may confer health
benef its, The researchers could test how sensitively they
could detect both purified DNAfrom these species, and
DNAfrom these bacteria in authentic human faeces' Using
real-time PCRthe researchers could detect purified DNA
f rom as few as 200-400 bacteria, or the presence of these
species if theyformed a mere O'01 0/o of the bacterial
population in a sample of faeces, When they measured their

samples with an older,well-established method for studying
faecal microbes, they could only detect bacteriathatformed
at least 3 o/o of the population.

Malinen,E., Kassinen, A.,Rinttild,T. & Palva,A. (2003).

Comparison of real-time PCR with SYBR Green I or 5'-nuclease

assays and dot-blot hybridization with rDNA-targeted

oligonucleotide probes in quantification ofselected faecal bacteria.

Microbiology I49, 269-21 1 .
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Meningit is is a serious disease of chi ldren and young people,
caused by the bacteri um Neisse ri a m e n i ng iti d i s'Although
prom pt treatment with anti biotics is usually effective, the
initial symptoms are not obvious, so medical attention may
be delayed, Many people carrythe bacterium within their
nasal passages but remain healthy, and these carriers are
essentialto the spread of the disease. Several different
varieties of bacterium circulate in this human reservoir,
occasional ly causi n g outbreaks of men i n gitts,

The Galicia region of north-west Spain has around half a
million young people between the ages of 5 and 1 9 among
its 2.7 mil l ion inhabitants. Meningit is is endemic, and by
1 995/6the incidence had risen to 1 1 cases per 1 00,000 in
the population, caused by N, meningifidisserogroup C.After
a review of all possible control measures, this situation was
sufficiently serious forthe Galician Regional Public Health
Authorities to decide on avaccination campaign, targeting
everyone between 1 8 months and 19years. Between
December 1 996 and January 1 997 theyvaccinated
472,465 chi ldren and young people using avaccinethat
gave protection from serogroups A and C, By 1 998, the
incidence of meningococcal disease had declrned to 4'3
cases oer 1 00,000, The authorities decided to f ind out
whetherthe numberof healthy carriers had also decreased
si nce these cou ld be the sou rce of any f uture d isease.

The study examined children aged between 5 and I 9 in
two regions of Galiciathat had different incidences of the
disease before the vaccination campaign, The National
Neisseria Reference Laboratory at Mqadahonda, Madrid,
tested about 1 4,500 nasalswabs, and worked outthatthe
orevalence of carriers had decreased from 1 '51 to 0'790/o
aftervaccination in the high-incidence area, and from O'94
to 0'320/o in the low-incidence region,Thetests allowed the
researchers to check the serotypes of the bacteria, and they
realized thatonlythe decrease in serotype C carriers in the
high-incidence region was signif icant, The number of
carriers between 1 O and 19 had decreased by overT0o/0,
butthe number between 5 and 9, although small ,  had
increased by 200/o,This fitted with earlier reports thatthe
vaccine is less effective among the youngest children.

Interestingly, there was no increase in the carriage of
serotype B one year aftervaccination, which might indicate
thatthis variety had failed to replace serotype C in the now-
asymptomatic carriers, In addition,there had actually been a
statistically significant rise in the carriage rates for serotypes
otherthan B and C. Overall,the researchers are confident
that despite these changes in the incidence of other
serotypes,theirdata indicatethe effectiveness of the 1 996
vaccination campaign, especially since the incidence of
disease caused by serotype C continued to decrease in
1 997 and 1 998,

Ferndndez, S ., Arreaza,I.,Santiago,I.' Malvar, A., Berr6n' S.,

Yazquez,J.A. & Hervada, X. (2003). Impact of meningococcal

vaccination with combined serogroups A and C polysaccharide

vaccine on carriage of Neisseria nteningitidis C.J Med Microbiol 52,

1r-71.
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Much of Austral ia has a low rainfal l ,  and irr igation using
recycled water is essentialfor agriculture, The water can be
stored by injecting it into aquifers until it is needed, Bacteria
in natural habitats often grow on surfaces in slimy layers
cal led biof i lms and during a pi lot project in South Austral iato
store recycled sewage effluent, biofilms formed around the
injection site, Researchers at CSIRO Land and Water and
the University of Western Australiawondered whetherthis
could lead to publ ic health problems, The indigenous micro-
organisms were unlikelyto be a problem, but sewage water
might contain pathogens. Tests for bacteria like Escherichia
cofi, a species found in faeces, are used as a way to check
whethersewage has leaked into awatersupply, buttests
are sometimes positive without any obvious source of
contam i nation. Th is has led researchers to th i n k that
pathogens can persist in the biof ilms that sometimes coat
the inside of water oioes. No-one knows whetherthe same
happens in a natural environment like an aquifer,

Simon Toze and his col leagues decided to use a
laboratorysystem designed to simulate porous rockto study
the survival of both E. coliand Pseudomonas aeruginosa,a
ubiqu itous water-borne m icro-organ ism and opportu n istic
pathogen. A very dilute nutrrent solution flowed gently
through a series of glass f lasks containing microscope
coverslips,and soon coated everything with patches of
biof i lm. Nitrogen gas was bubbled through the l iquid to
simulatethe anaerobic conditions in an aquifer. To make the
test bacteria easy to see,the researchers used strains that
produced a green f luorescent protein. Then they simply had
to retrieve a coverslip and check it for glowing green bacteria
to see whetherthe testspecies had grown into the biof i lm.
l f  the bacteria did notjoin the biof i lm, they should gradually
be washed out of the flasks with the growth liquid,

The researchers managed to detect E. coliin the flasks
long after it should have been washed away if it had not t
joined the biof i lm, exceptwhen the l iquid was recycled
sewage effluent. Perhaps surprisingly,Ihe E. colicells died
away more rapidly in this more nutritious medium. Earlier
researchers have indicated that biofilms of indigenous river
water bacteria can reduce the oersistence of E. coli.The
reason may bethe presence of many more bacteria, all
better adapted to th is envi ron ment than E co I i. P. ae ru g i n o sa
su rvived m uch better i n the sewage eff I uent th an Ihe E, col i
cel ls, These experiments indicate that although adding
nutrient-rich effluentto an aquifer may stimulate the
development of a biof i lm, bacterial species wil lvary in their
abilityto survive within it. Pathogens like E coli which are
adapted to the human gut may not survive well, while others
like P. aerugrnosa, which are better adapted to awatery
environment, may f lourish,

Banning, N., Toze, S. & Mee, BJ. Q0O3). Persistence of

biofi lm-associ ated Escberichia coli and P seudomonas aera gi nosa in

groundwater and treated effluent in a laboratory model system.

Microbiology L49 ,41-t5 .
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The ABL isolates divided
into two groups, one from
the fruit-eating f lying
foxes and the otherfrom
insectivorous bats. This is
similarto the situation for bat
lyssaviruses in other parls of
the world,where bats with
the same lifestyle harbour
similar lyssavirus strains. In
this study, ABL isolates
collected from flying foxes
caught 1,400 km apartwere
found to be vir lual ly identical.
Not only do f lying foxes
migrate overextensive
distances, but thousands of
them roost together d uri ng
the day in trees. Underthese
circumstances, one strain
of the virus therefore has a
good opportu nity to infect
many bats, In contrast, the
i nsectivorous bats travel
much shorter distances, stay
in groups of less than 30
and are unl ikelyto mixwith
flying foxes, The clear
seg regation between vi rus
variants also suggests that
ABL is rarelytransmitted to
other animals, but this is one
as pect that the Austral ian
scientists wantto
investigate f urther. While it
has been suggested thatthe
lack of variation between
ABL isolates from the same
bat species may be due to
the virus becoming adapted
to i ts mostcommonly
encountered host, ii has also
been proposed that these
viruses may have evolved to
a point where they have
become'viral general ists'
able to infect many different
cell types such thatthey
have a selective advantage
when exposed to new host
envrronments.

Guyatt, KJ., Twin, J., Davis,
P., Holmes, E.C., Smith, G.A.,
Smith, I.L., Mackenzie,J.S.

& Young, P.L.(2003). A

molecular epidemiological

study ofAustralian bat
lyssavirus.r/ G en Virol 84,
485-496.

Until May 1 996, everyone
thou g ht that Austral ia was
free of rabies and rabies-like
disease. Then, avirus with
distinct similarity to the
rabies virus was isolated
from ajuvenile black f lying
fox, and the situation
became very murky, Since
then this virus, named
Austral ian bat lyssavi rus
(ABL),has been detected in
al l the common species of
flying foxes in Australia, and
also in the yel low-bel l ied
sheath-tailed bat, which is
insectivorous, Of add itional
concern is the fact that two
people in Oueensland have
died from an i l lness with al l
the symptoms of rabies
following contact with bats
infected with ABL. Although
vaccines against rabies
arethoughtto provide
protection against illness
caused byABL, more
information was needed.

A col laboration between
Australian scientists at the
Oueensland Department of
Primary Industries,
U niversity of Oueensland,
and the Oueensland Health
Scientif ic Services and
researchers at the U n iversity
of Oxford in the U K, has
investigated ABLto
determine whether the virus
is identical in al l the infected
bats, and to gauge the public
health risk. ABL consists of

a strand of nucleic acid
encased in a protein shel l
surrounded by a l ipid
envelope. The l ipid envelope
is studded with glycoprotein
spikes and the ABL
researchers focused on the
gene forthis glycoprotern, as
it is the first part of the virus
to come into contactwith a
new host, Not only is i t the
major target f or anti bod ies
from the host 's immune
system, but it also has the
function of al lowing the virus
to enter a host cell and so
start an infection, lts
structure is crucial in
al lowingABLto infecta
suitable host, such as a bat
or person.

The researchers used
samples of brain or salivary
gland tissue collected from
Oueensland bats that had
been caught after behaving
abnormally - particu larly if
they had shown aggression
towards humans or
domestic animals. l f  the
tissue tested positive for
AB L with a fluorescent stain,
the scientists attempted to
extract the virus and analyse
its genes. They analysed
22 isolates of ABLfrom
both flying foxes and
insectivorous bats, and
compared them with other
lyssaviruses from around
the world, including rabies
V US.

l.
{\iii{;i:.,$*i{ii$li"} $*{ii${}-V' IODAY VOL30/FEB03 @



t ;l:i"i,ii t",:r :lt " li.'.!}*i:i:,ii,ijii'irl* t* {
':l'*:i!, 

i:$.','i;':*r";l'll 
'li,t*i'irll* '$ 

;;,51t*,':il i::,.{il:'li"ri1i.ll:.:il,t".i,'

Fouryears ago Ryozo lriye and Yukio Doi reported a ratherstrange bacterial species

from actrvated sludge in adomesticwastewatertreatmenttankin Saku,Japan.The

cells produced a red pigment, and contained structures called endospores. These are a

characteristic of afew generaof bacteriathat are within a largergrouping called the Gram-
positive bacteria, Whun th"re species experience unfavourable conditions, such as a lack of

nutrients, the interior of the celltransforms into a multi-layered siructure around the bacterial

DNA. This is the endospore, which can survive through adverse environments to grow again

once conditions improve.The scientists, not unnaturally, assumed thatthey had found another

specieswithinthisgroup,probablyamemberofthegenus Baci l lus,butwereintr iguedby

some of its otherfeatures, Theyand theircolleagues have now carried outa batieryof tests on

the organism and confirmed that it may be an example of something very interesting indeed.

Theirtests show withoutashadow of adoubt,thatthe bacterium is asubspecies of

Serra1amarcescens.This is a memberof thevery large group of Gram-negative bacteria,

none of which are known to produce endospores. However,theirtests show equallyclearly

that pure cultures of the organism can produce structures very like the endospores oI Bactllus

megaterium, even down io ihe chemical dipicolinic acid that is only found in endospores, Cells

containing these structures could survive a heat treatment of 62 "C for 1 5 minutes, while atl

the cells of an authentic strain of S. marcescensdied at60 'C.Authentic Bacillusendospores

should have no difficulty in surviving these, and higher, temperatures. The researchers

thinkthatthe most sensible explanation of their results is thatthey have isolated astrain of

S. marcescensthat has acquired the genes forendospore production from a Baclusspecies

within the environment of an activated sludge tank. lf they are correct, an exciting example of

natural gene transfer between two very distantly related organisms has been found'

Ajithkumar,B., Ajithkumar,v.P., Iriye,R.,Doi,Y. & Sakai,T. (2003). Spore-formingseftatia

rnarcescens srtt1sp. vkuensis subsp. nov., isolated from adomestic wastewater treatm enttank.IntJ Syst Euol

Mimtbiol53,217-218.
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Tuberculosis is caused bythe bacterium Mycobacterium
tuberculosis.lt may have been responsible for a quarter of
alldeaths in Europe between the sixteenth and eighteenth
centuries, and then spread worldwide. Researchers in the
UK and Netherlands, working with staff atthe Hungarian
Natural History Museum, have been f inding out aboutthis
ancient disease, The opporlunity came following the chance
discovery of a sealed crypt in the Dominican church atVdc in
Hungaryduring repairs in 1994.l t turned outto bethe last
rest ing place of members of prominent localfamil ies and
clericswho haddied between 1 731 and 1 838' Manyofthe
bodies had become natural ly mummified, and from
examining the remains,as well  as localfamily records, i t
seemed possible that many of the people were suffering
from tuberculosis atthe t ime of theirdeath,

The unusuallywell-preserved state of the bodies allowed
computertomographyto be used to confirm the symptoms
of tuberculosis in one of them. Becausethe bodytissues
were so well preserved, the researchers sought permission
to take some samples to carry out a detailed study of the
mycobacterial DNA.Although mycobacierial DNA has been
detected in old human remains, it is usually so f ragmented
that researchers can do little more than be confidentthat it
is present.The complete sequences of several modern
strains of M.tuberculosisand its relatives are now known
and researchers wantto understand howthe bactertum has
evolved, As well as purely scientif ic interest, this might
indicate why it is such an effective pathogen.

The researchers tooktissue samples from a mother,
who died in December 1793 atthe age of 55 and hertwo
daughters,Theyoungerdaughter, aged 1 4, died in March
'1 795 and the older on Christmas day 1797,aged 28, To be
confident about their findings, the researchers took very
caref ul precautions agarnst contaminating their samples.
ln addition, they obtained poorer results when they tested
for longer sequences of DNA, which was an additional
indication thattheywere really dealing with fragmented
pieces of 200-year-old DNA, ratherthan acontaminant
of fresh DNAthatwould be substantially intact'

One question thatthe researchers wanted to answer
was whetherthe tuberculosis was in fact caused by
M. tu be rcu I osis or by its close relative M. bovi s,This s pecies
infects cattle, but can infect people, particularly through dairy
products.In the Europe of the past,when people l ived closer
to their domestic animals, many more people may have been
i nfected with it than today. However, the researchers' tests
found no evidence oI M. bovisinthethree bodies. Instead,
several tests showed that the women were infected wiih
M. tu be rcu I osis si m ilar to two modern strai ns. These
included characteristics that are found across the globe
today, which is consistent with the idea that the modern
tuberculosis epidemic began in Europe in the 1 TOOs and
then moved to the New World and Africa.

Fletcher, H.A., Donoghue, H.D., Thylor, G.M., van d er Zanden,

A.G.M. & Spigelnan, M. (2003). Molecularanalysis of

Mycobacterium nberculosisDNA from a family of 1Sth century

Hungarians. Microbialogy I49, I43-I5 l.

One of the mosteffective
molecular biological
methods io discoverwhat
bacteria are present within
an environment is to extract
DNAfrom it and then use the
polymerase chain reaction
(PCR) to amplify one
particular DNA sequence.
This is the 1 65 rRNA gene
sequence, which is an
essential part o{the cell's
protein synthesis machinery.
Decades of study of this
molecule by hundreds of
scientisis have ensured thai
iis characteristics are known
in exquisite detail. Some
parts of the 1 65 rRNAgene
are invariant in all bacteria,
while other regions are
distinctive of particular
groupings, or even individual
species. Bycarefully
choosing which sections to
amplify, researchers can use
PCRof the l65rRNAgene
to search forthe bacteriaof
their choice, including new
species.
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However, Philip Hugenholtz
and Thomas Huber from the
Advanced Compuiational
Modelling Centre atthe
University of Oueensland
have pointed out, in arecent
issue of IJSE M, that this tool
comes with adistinct
drawback, lt is possible to
oroduce chimeric 1 65 rRNA
gene sequences. These are
artefacts of PCR that are
caused bythe ampliticaiion
products of two separate
165 rRNAsequences
becoming joined together.
This results in asequence
with oarts from two distinct
organisms. lf the researchers
do not realize what has
happened, their analysis will
suggest the presence of a
novel organism. Howeveq
this organism is actually non-
existenl and the 1 65 rRNA
gene sequence generated
has the ootential to confuse
subsequenttaxonomic
studies. Scientists have been
aware of this problem for

over a decade, and attempt
to both prevent chimeras
forming and detect any that
slip through, However, when
Hugenholtzand Huber
searched public databases
of 165 rRNAgene
sequences, they quickly
found a number of chimeras.
The authors suggestthat
these, and any morethat
come to light, should be
removedfromthe
databases, split into their
component halves and then
resubmitted.As an aid to
identifying chimeras, they
havecreated aprogram
called sELLTRoPHoN
(http:.//cas sand ravi sac, uq,e
du.qulperl/bellerophon,pl).

Hugenholtz, P. & Huber,T.
(2003). Chimeric 1 65 rDNA
sequences ofdiverse origin are

accumulating in the public

databases. IntJ Syst Euol Microbiol

53,289-293.
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d&nt|oOern Microbial
WGenetics, Second
Edition
Edited by U.N, Streips & R.E, Yasbin
Published by Wiley-Liss (2002)
S88.50, pp,657
ISBN: 0-471 -38665-0

A cross between a textbook and
a collection of monographs, this
retains the format and ethos of
the first edition. lt reviews our
current understanding of genetic
transactions in bacterial cells,
demonstrating their elegance
and variety, and explaining their
complexity. Each chapter is
independently authored and
their length and style of coverage
varies, but all provide a clear
perspective, often laced with
insight and enthusiasm. The
experimental basis of the science
is emphasized, and several
chapters address how genetic
technologies can be applied
across the bacterial spectrum,
Any microbiologist would f ind
chapters to interest them, but it
is expensive; itwill make an
excellent purchase for libraries
and a source text for advanced
undergraduate courses in
bacterial genetics. Helping bridge
the gap between textbooks and
experimental research, it would
also be an informative and very
browsable addition to the lab
bookshelf,
lAnneMoir I

U n ive rs ity of Sh eff i e I d

&Designs tor l i fe:
WMolecular Biology
after World War ll
S, de Chadarevian
Cambridge University Press
(2002)
f35.00/US$55.00, pp, 423
ISBN: 0-521 -5i078-6

Ask a microbiologist when
molecular biology began and the
answerwill probably be:in 1953,
with the announcement by
Watson and Crick of the structure
of D NA, Not necessarily so says
Soraya de Chadarevian. True, the
term was not generally used
before 1953, but the seeds that
grew into molecular biology as we
now understand it had been sown
much earlier, in the post-war rise
of 'biophysicsi British scientists,

some of whom had learned about
science with practical objectives
through their wartime activities,
made a unique contribution to this
development. The resulting
groundbreaking work on protein
crystallography at Cambridge by
Kendrew and Perutz was a direct
precursor of Watson and Crick's
work in the unit that later became
the world famous Laboratory
of Molecular Biology. Dr de
Chadarevian traces the making
of molecular biology'through the
prism'of the LMB, its origins,
ethos and role in shaping the
growth and influence of the new
field, including DNA sequencing,
genomics and monoclonal
antibodies, This is a scholarly
work, drawing on innumerable
interviews and unpublished
letters, but it is also very
readable, with many interesting
photographs, The book is a'must'
for academics teaching molecular
biology, and for anyone with even
a passing interest in the history of
what perhaps will be the most
pervasive science of the 21 st
century, lt provides a timely
background to the worldwide
celebrations that mark 2003 as
the 50th anniversary of the
double helix,
lDavidHopwood
lohn lnnesCentre,
Norwich

&Bosalind Franklin.
WThe Dark lady
of DNA
By Brenda Maddox
Published by Harper Collins
(2002)
S20.00, pp.380
ISB N: 0-00-2571 49-8

Brenda Maddox' new biography
aims to defend Rosalind Franklin,
as much from the caricature-like
presentation in Watson's book
The Double Helix,as from her
subsequent appropriation as
feminist icon and to recover the
full story of her life, from her
up-bringing in a large, tightly-knit
Jewish family in London to her
premature death from cancer, at
the time when she was heading
a successful virus structure
research group at Birkbeck
College. A strong feature of
Maddox' skilful narration are

abstracts from Franklin's own
vivid letters sent from an early
age to family and friends. The
nitty-gritty of science, although a
central part of Franklin's daily life
in the laboratory, finds less space
in these letters and in Maddox'
account, which clearly addresses
a non-scientific readership,
But this is hardly a drawback
of the book as conceived. To the
contested events surrounding
Watson and Crick's presentation
of the double-helical model
of D NA Maddox brings an even-
handed approach, although she
leaves no doubt that Franklin was
denied the credit she deserved,
Fascinating to read, the book is
destined to open ratherthan to
close discussions on one ofthe
most celebrated scientific events
of the twentieth century,
lSoraya de Chadarevian
Cambridge University

The Genomic
Revolution:

Unueiling the Unity of life
Edited by M, Yudell& R, DeSalle
Published by Joseph Henry Press
(2002)
S19,95, pp,250
ISBN: 0-309-07436-3

This is a written version of
presentations at a conference
entitled Sequencing the Human
Genome: New Frontiers in
S c i e n c e a n d T e c h n o I o g y, held in
September 2000 atthe American
Museum of Natural History. The
authors (all from the US) are

eminent in theirfield. They cover
sequencing technology, the
Human Genome Project (though
there is only passing reference to
the inputfrom outside America),
applications of genomics, and
the resulting social issues,
According to the preface the
book is intended for both lay and
professional audiences, butto my
mind itfalls between the stools
and will not satisfy either. There is
too much unexplained jargon for
the layman and the unattractive
black and white diagrams are
eithervery simplistic or over-
complicated. The Editors admit
that the book was 'long in
the making'; this means it is
out-of-date and therefore of
limited interest to the
professional.
lPatGoodwin
TheWellcomeTrust

d&supercell. Making
WSense of Science
Children's Books Series
Series Editor F. Balkwill.
lllustrated by M, Rolph
Published by Portland Press
(2002)
S6.99/US$11,00, pp.32
ISBN: 1 -85578-093-3

lshared this bookwith a group
of Year 4 children as a nonjiction
text rather than as a science book
for an area of science we were
covering. The children's
knowledge of this subject was
sketchy although they did know
the terms'cells' and recognized
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this as a part of their bodily make-
up, Some of the words within the
text were difficult for them to
understand - microscopic,
colonize, etc. The children enjoyed
the pictures and were able to
explain their own thoughts and
ideas, which were not completely
accurate. 0n the whole top Year 4
children struggled to workwith
this book, finding the text too
much and the concepts too
difficult, Their own assessment
of itwasthatthey initially liked
the layout, the text is written in a
font they found easy to read,
but the technical language was
challenging and the concept
difficult to fully understanc.
lM.Beeching
RedlandsPrimary
School,Reading

lshared this bookwith a couple of
otherYear 6's and we agreed that
it is an interesting, funny, but still
scientific, book about human DNA
and cells. We believe that it would
be suitable for most competent
readers from Year 6 upwards.
One Year 6 quoted" I liked the
page'ln the beginning' - ittaught
me lots of interesting things I
didn't aheady knoryl" I also found
out many things from this book -
mainly long names! My favourite
was deoxyribonucleic acid !
I think that this could make very
interesting reading for someone
planning a science lesson on the
human body, but could make
some children of the wrong age

very confused! ()verall I think it
could be a very useful science
tool.
lDexterRyan
and Krishan Sharma-
McLachlan (Year6)
RedlandsPrimary
School,Reading

Rabies

Edited byA,C, Jackson &
W,H,Wunner
Published byAcademic
Press/ Elsevier Science (2002)
US$1 25.00, pp. 493
ISBN: 0-1 2-379077-8

frabresis a welcome summary
of new discoveries, methods and
techniques. The excellent chapter
on molecular biology by Wunner
distils the plethora of papers
which have emerged overthe last
decade, Jean Smith reveals the
detailed epidemiological
information which is now derived
from genetic typing of
lyssaviruses. The chapter on the
epidemiology of infection is
dominated by data from North
America. The immunology section
concentrates on experiments in
mice, The clinicalfeatures of
human'survivors' of rabies
encephalitis is an apt addition by
Jackson, whose review of human
disease also includes rabies-
related lyssavirus infections, His ,
comprehensive balanced chapter
on pathogenesis details the
fragments of data which have yet

to explain the intriguing neuronal
transport and effects of rabies
virus in vivo.Irimarchi& Smith's
experienced evaluation of
diagnostic techniques is a unique
practical laboratory guide. This is
a valuable view of rabies as seen
from North America ratherthan a
global survey.
lMaryWarrell
I oh n Radcl iffe Hospita I,
Universityof Ortord

lnttonile
UDNAII
Edited by N.L. Craig, R, Craigie,
M. Gellert & A,M. Lambowitz
Published by American Society for
Microbiology (2002)
US$169.95, pp,1,254
ISBN: 1 -55581 -209-0

This bookfocuses on genetic
elements and processes that use
non-homologous recombination
to create new combinations of
D NA, This includes, for example:
transposable elements and
integrating viruses; mobile introns
and retrons; multimer resolution;
antigenic variation in parasites
and pathogens; antibody
formation ; and mating type
conversion, Each chapter is
written by specialists, so that style
and focus vary widely, After an
introductory section, the topics
are primarily organized by the
mechanism of recombination,
but there is also a section on
genomes and mobile DNAs which
I personally willfind the most
useful for teaching. There is a
good balance between
prokaryotic and eukaryotic
systems, The index is
comprehensive and will facilitate
its use as a reference work, an
elementwhich could be further
strengthened in a future edition,
but I noticed some errors in cross
referencing. This is an excellent
resource for a lab working in this
area - graduate students willfind
it particularly usefulto provide an
overview of related topics, lt is a
must for libraries as a teaching
resource for courses covering
genomics of any sort,
lchrisThomas
U n iversity of Bi rm i n g h a m

ln[anagement of
UGhronicUiral
Hepatitis
By G,R, Foster& R,D, Goldin
Published by Martin Dunitz
(200D
S29.95,pp,200
ISBN: 1 -84184-088-2

The field of viral hepatitis is
changing continually with major
advances in the clinical
management of infected
individuals, This is an excellent
and concise book, which provides
easy access to current
information, which is generally
only accessible in larger
textbooks. The format of the book
with clearly defined chapters and
subheadings in conjunction with
well presented tables and
diagrams makes the bookvery
easy to read, and enables the
reader to easily identify areas of
interest, The yellow boxes, which
highlight pertinent facts and the
small question and answer
section at the back of each
chapter help to reinforce the most
important facts of each chapter.
The sections of the management
of H CV and H BV are very well
presented and include up-to-date
recommendations, In particular
the algorithms for both testing
and anti-viraltreatment are very
well presented and would be very
useful for reference for clinical
virologists,
lleff Connell

molecular chaperones,
followed by Coote's reviewof
environmental cue sensing in
Bordetella.Robinson and
colleagues describe microbial
metallothioneins, outlining
advances in our understanding
of the physiological mechanisms
involved in the'metal bashing'
economy of microbes. Finally,
Rowbury fashions an interesting,
provocative chapter on generation
and detection of physico-
chemicalcues used as molecular
harbingers of imminent
physiological stress. This volume,
appropriate for advanced
undergraduates, postgraduates
and other researchers, has
varying chapter presentational
styles - but is accessible
throughout, lt is an essential
purchase for any departmental
microbiology library. l found it
extremely useful as an
information source on multiple
topics covering advanced
teaching areas in molecular
microbiology.
IGeorgeSalmond
U n iversity of Ca m b ridge

lFood Shelt life
UStability: Ghemical,
Biochemical, and
Microbiological Ghanges
Edited by N.A.M. Eskin &
D.S, Robinson
Published by CRC Press (2001)
US$109,95/$76.99, pp, 370

ffi

l!niversityCollegeDubtin ISBN:0-8493-8976-3

lRdvances in
UMicrobial
Physiology, Uol. 44
Edited by R.K. Poole
Published by Academic Press
(2001 )
US$129,95, pp.277
ISBN:0-1 2-0277441

This six-chapter volume on'stress' joins the microbial
physiology series under Robert
Poole's expert Editorship, Green
et al.prouidean expertly narrated
tour of CRP-FN R function and
Hecker and Volker describe
general bacterial stress
responses. Lund sketches the
physiological functions of

This book comprises 10 chapters
in 370 pages. The authors are
primarily from Canada, but there
are also contributions from
scientists in Mexico, lsraeland
the U K. lf one was to go by the title
alone, one would expect a
significant portion of the bookto
involve discussions on the effects
of food components, packaging
and shelf life on the numbers and
types of micro-organisms in
foodstuffs. In fact, very little ofthe
book is devoted to microbiology
with most discussion being
concerned with changes in either
the physical or chemical
characteristics of raw and
processed foods, Thus this book is
probably not a very useful addition

ss$sffisw$stusffiw ToDAY VOLSO/FEBG r



Publishers' website addresses

Academic Press www,academ icoress.com

ASM Press \,V\IVW,asmusa,0rg

Caister Academic Press www.caister,com

Cambrid ge University Press uk,cambridge,org

CRC Press w\ivw,crcpress.c0m

Ebner and Sons www.ebnerandsons.com
Harper Collins www,harpercollins com

tothe libraryof SGM members.lt
would, however, be a quite useful
publication for students in food
science and food technologY. I
would imagine that its target
audiences are undergraduate and
early postgraduate students and
people in the food industry with a
professional interest in food
quality. ln general the book is well
written and, because there is a
tendency notto over comPlicate
issues, a quite easy read. Tables
are clearly presented and
generally easyto follow, although
a numberof the diagrams are of
poor quality. That having been
said, the book is not an exPensive
one for a collected work of this
kind particularly as many of the
authors have international
reputations in their subject areas,
It is in myviewthatthis book
would allowfood scientiststo get
a good understanding of the
factors affecting shelf life,
lTomHumphrey
llniversityof Bristol

lGells, Gels and the
TEngines of [ife: A
l'lew Unifyin g APProach
to GellFunction
By G.H, Pollack
Published by Ebnerand Sons
(2001 )
U5$27.95, pp,305
ISBN:0-9626895-2{

The publishe/s hype on the
covers of this bookwould aPPear
to make criticism bY mere mortals
seem peruerse!ltiswritten in a
style that either entertains or
annoys, depending on the reader's
preferences or even mood.
Personally, I find the cartoons
and occasional'Disney' laYout
annoying. Do not, however, be
put off by these criticisms.
Most modern biology books are
prescribed by our current
excessive-peer reviewed
mentality;this book breaks free
and challenges many of the
sacred cows of cell biologY, The
authortreats the cell as a gel and
believes that our cunent thinking
on living systems is over comPlex'
To my mind though, the chaPter
on the origin of life, like most of its
kind, is less than convincing. BuY
a copy, ignore the style and see if,
as suggested by one of the cover

reviewers, it becomes your
'scientific biblel Perhaps not, but
it certainly makes a challenging
read,
lMiltonWainwright
ll n ive rsity of Sheffi el d

Ithe Mechanisms of
UNeuronalDamage
in Uirus Infections otthe
Nervous System. Current
Iopics in MicrobiologY
and lmmunology,
Uol.253
Edited by G. Gosztonyi
Published by Springer (2001 )
€ 1 26,00/SFr232,19/S93,00/
US$l35,00, pp.278
ISBN: 3-540-67617-1

The subject of neurovirological
pathogenesis is not an easy one,
Thetwelve reviews comPiled into
a single volume on different
aspects of how viruses actuallY do
it, is no exception, lt is not the sort
of bookthat medical students
would use for cramming before
an exam, nor does it fall into the
category of lofty tomes used for
reference. lt is rather a bookfor
academics who have a Personal
interest in the field and after
having perused the different
chapters would eitherfeel haPPY
because the author agrees with
their hypothesis, or irate because
something glaringly obvious was
missed, My only personal !

disappointment was that there
was not enough said on the
fascinating topic of howviral
proteins interfere with
neurotransmitters, which may
result in excitotoxic neuronal
death or chronic degeneration.
lRasSmff
Publ ic Health Laboratory,
Birmingham

Antibiotic
Development and

Resistance
Edited by D. Hughes &
D,l. Anderson
Published by Taylor & Francis
(2001 )
$65,00, pp.264
ISBN: 0-415-27217-3

lwas quite prepared to not like
this book, as there have been verY
few recent good reviews of

Joseph Henry Press ww,nap.edu

www,dunitz.co,uk

contains a helpful further reading
section, This book covers a broad
subject matter, butwould be of
general interest to anyone
working within the genomic
technology field. However, given
the retail price and the number of
typographical enors contained
within, on the whole lwas slightly
disappointed with this book,
lKerstinWilliams
ArrowTherapeutics

lscience and
UTechnology Ethics
Edited by R,E. Spier
Published by Routledge (2002)
S15,99, pp.247
ISBN: 0-415-1 481 3-8

This book is part of an excellent
series on Professional Ethics,
under the general editorship of
Ruth Chadwick. However, this
particularvolume may be less
widely cited than it deserves. The
main reason forthis isthat it
attemptsto covertoo much. 0f its
11 chapters, one isan introductory
overview, one looks at how
science is done, one looks at
computers and society, one at
science and the military, three at
fundamental aspects of ethics,
two at engineering ethics, one at
bioethics and one at ethical issues
associated with nuclear power,
The chapters also vary
considerably in their level.
Michael Atiyah provides a very
readable and non+eferenced
chapter on science and the
military which would not be out
of place in a good Sunday
newspaper. At the other extreme,
several of the authors produce
academic analyses about the
foundations of ethics. My
favourite chapters were those
by Brad Hooker, who provides a
particularly useful discussion of
consequentialism, Andrew Reeve,
who writes extremely well about
the existence of a social contract,
Vivian Weil, who lookswith
great clarity at the roles and
responsibilities of engineers, and
Susan Hodgson and Slobodan
Perdan, who provide an excellent
analysis of engineering and the
environment,
lMichaelReiss
I n stitute of Ed u cati o n,
Universityof London

Kluwer Academic www,wkap,nl
Martin Dunitz
Portland Press www, portlandpress.com

Routledge www.tandf,co.uk
Springer www.springer,de
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antibiotic resistance, which have
been informative and useful
and almost none on antibiotic
development. However, I started
to change my mind from the
first chapterand would highlY
recommend anyone who is
interested in any aspect ol
antibiotic resistance and the
development of new antibiotics
to have access to this book. The
chapters cover the mechanisms
and genetics of antibiotic
resistance thatwe need to know
about today, no lists, and discuss
how new antibiotics might be
discovered. This is a novel
approach and one that works verY
well. lt is unfairto single out
specific chapters but I particularly
liked the chapters on integrons
and gene cassettes and efflux
mechanisms and multi-drug
resistance. No U K contributors
though: shame!
lHilaryRichards
UniversifiCollege
London

lTechniques in
UMycorrhizal
Studies
Edited by K.G. Mukerji,
C. Manoharachary & B,P, Chamola
Published by Kluwer Academic
(2002)
€ 220.00/ us$202.00/$1 38,50,
pp,554
ISBN: 1 -4020-0532-6

This book aims to describe the
various techniques used to studY
mycorrhizal biology. Despite the
title, a number of more general
techniques are also covered,
including general microbiological
isolations, rhizosphere biology and
soil analyses, Ten chapters focus
on arbuscular research, three on
ectomycorrhizas and four on
ericoid, orchidoid and
monotropoid mycorrhizas. A wide

variety of useful methods are
covered, and sometimes explicit
instructions are provided,
Unfortunately, some chapter
references are not always up-to-
date and the opportunity has been
missed to include more recent
field and laboratory functional
techniques, Detailed
consideration of the problems
associated with implementing or
interpreting data has often been
omitted, Also, undersized,
monochrome (no colour)
photographs and numerous
typographical errors lessen the
impact. Nonetheless, this volume
is a valuable methodological
s0urce.
lLynneBoddy&
DamianDonnelly
Cardiff University

lGenomic
UTechnologies:
Present and Future.
Functional Genomics
Series, Uol. 1
Edited by D,J. Galas &
S,J. McCormack
Published by Caister Academic
Press (2002)
$90.00/ US$180.00, pp. 418
ISBN: 0-9542464-2-X

The chapters in this book reflect
the range of technical advances
that have, and are presently,
transforming the way we perform
genomic analyses in the lab.
Topics covered range from
the role of robotics in the
automation/transf ormation of
certain molecular biology
procedures G,g. DNA
sequencing) to new imaging
methods available that permit
chromosome structure analYsis
and gene function elucidation,
Topics covered in this book are
generally covered welland clearly
explained, plus each chapter

@ w$swsw$sesffiwroDAYVOL30/FEB03



A bat
conservationist in
Scotland died
recently from a
form of rabies after
being bitten by an
infected animal.
This caused much
media attention, but
how much of a risk
does bat lyssavirus
pose to human
health in the U K?

Further reading
Amengual, B.,'Whitby, J.E.,
King,  A. ,Cobo,J.S.  &

Bourhy,H. (1997).

Evolution of European bat

lyssaviruses.,/ G en Virol 7 8,

2319-2328.

Serra-Cobo, J., Amengual,

8., Abell6n, C. & Bourhy,

H.(2002). European Bat

Lyssavirus infection in

Spanish bat populations.

Emerg I nfex D i.r 8, 41 3 120.
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The significance of Eurypean Bat
Lyssavirus infiestion in Grcat Britain
Bat rabies is enzootic in the UK. The first bat found

to have European Bat Lyssavirus (EBL) infection, in

Newhaven inI996,was assumed to have been imported,

but a further bat isolation from Lancashire in2002 and

the human death in Scotland, have confirmed that the

virus is indigenous. This discovery reveals unexpected

dangers and creates opportunities for misunderstanding

and inappropriate responses.

Bat rabies has occurred in continental Europe for at

least 50 years,but only four human deaths from infection

have been reported. On the continent, where there has

been a greater danger of fox rabies, EBL infection is

regarded as an insoluble problem which causes little

concern, and the only costs are increased need for

post-exposure treatment and the prolonged anxiety of

recipient patients. Since the UK has been free of rabies

for a century, should we be more concerned?

The distribution of the four EBLs seem well defined, so

far as is known. Lyssavirus genotype 5 is EBL type 1, and

genotype 5 is EBL type2,both have subtypes a and b.

EBL type la, the most common, occurs across Northern

and Central Europe to Russia. EBL type 1b is in some

\Testern coastal countries down to Spain. EBL type 2 has

very rarely been identified:2ainthe Netherlands and the

three UK isolates, and2b in Switzerland. Both infected

English bats were Daubentons' (Myotis daubentonii),

whereas the few Dutch EBL 2a isolates came from

Myotis dasycnerue.Both genotypes ofEBLs cause similar

rabies-like encephalitis in man, but differences in their

glycoproteins may influence pathogenesis. There is very

little known about natural infection with EBL 2.

European insectivorous bats are protected species

and population control would be inappropriate and

impossible. Although oral vaccination has dramatically

controlled the fox rabies epizootic, bats are inaccessible

tovaccine t reatment.

Nflhat are the risks ofEBL infection in the UK? Human

disease has always been associated with known contact

with a bat (unlike the majority of human infections from

bats in the USA, where the virus is rabies genotype 1).

Bats which appear sick or behave abnormally are more

Iikely to be rabid. However, apparently healthy bats may

be infectious before symptoms oftheir illness show

European bats can recover from infection, become

seropositive, and survive for years. Vrus RNA has been

detected by PCR in the brain or saliva of healthy looking

Spanish bats, without evidence ofactive viral replication'

Re-emergence of infectious virus may be possible.

The chance of EBL infecting other animals is small but

finite. It is striking that four of the five EBLs identified

in terrestrial animals to date have been isolated from

Danish sheep. The fifth was from a stone marten in

Germany recently. Detailed typing ofrabies isolates

has not been routine in Europe, but is increasingly

performed. Although there has been no known

transmission of EBL from a terrestrial mammal to man,

the possibility exists. Should domestic animals dying

from undiagnosed acute neurological diseases in the

UK now be tested for rabies?

The slightest physical contact with a bat now

requires immediate post-exposure treatment. The

first-aid procedure of scrubbing the wound with soap

or detergent and water, should be widely disseminated.

Anyone who plans to handle bats should have

pre-exposure prophylaxis, but who pays for the

expensive vaccine?

Current rabies vaccines, all containing genotype 1

antigens, have had variable effects against EBLs in

different experiments. Protection may be less efficient

against some EBLs than against most terrestrial virus

strains. As there is no alternative treatment, the urgency

ofpost-exposure tfeatment is paramount. Furthermore,

the enhanced secondary immune response provided by

pre-exposure vaccination is even more important here.

The UK now joins France, Denmark, Belgium, The

Netherlands and Spain in being enzootic for EBL in the

absence of rabies genotype 1 virus. Australia harbours its

own rabies-related virus, genotype 7, Australian Bat

Lyssavirus, in colonies offlying foxes(Pteropus sp.,fnit

bats). According to the \7HO definition, in the absence

of terrestrial rabies, all these countries remain officially

rabies-free!

EBL has probably existed in the UK for many years,

and it cannot be compared to some other potential virus

infections, for example \West Nile virus, which has

spread uncontrollably across the USA in three years.

Although mosquito-transmitted, the virus survives

winter temperatures and avian vectors cover great

distances. There is no treatment and no vaccine or other

specific prevention against \fest Nile virus infection.

The whole population is at risk and other animals can be

infected. Transfer of the virus to the UK is not

inconceivable and perhaps the discovery of EBL here

will alert people to the importance of keeping foreign

animals out of Britain. The'pet-passport' scheme,

allowing pets to travel abrcad,has already introduced

parasitic infections not previously seen here.

* Dr MaryWarrell is a Clinical Virologist
at the Centre for Tropical Medici ne, lohn
Radcliffe Hospital, Ortord OX? 9DU, UK.
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