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In this issue we focus
on emergrng rnfectious
diseases of wi ldl i fe, Some
of these pathogens affect
a wide range of animals,
i  ncluding domestic species
and humans, whereas
others are confined to their
wildlife host and can
devastate populations,
Sarah Cleaveland, in her
overyiew, explai ns that the
i nteraction between wi ld I ife
and human health is
complex, with implications .
that pose real challenges
to microbiologists and
veterinarians (p, 1 55).
In the U K,the government is
fu nd i ng a project to s u rvey
the incidence of wi ldl i fe
disease, as Paul Duff of the
VLAdescribes (p. 1 57).
Antibodies to West Nile
virus, which is sweeping
North America, have been
found in  UKwi ld  b i rds.  Ern ie
Gould assesses the r iskto
humans in Britain (p, 1 60),
C u rrently of no th reat to
humans, but deadlyto seals,
Phocine distemper virus
caused the deaths of more
Ihan22,OO0 animals in a
recent outbreak off the U K
East Coast, as Tom Barrett
and his col leagues describe
on p, 1 62,
Vectors have an essential
role in manyzoonoses, and
ticks transmit a range

of infections, such as
Lyme disease,as Ruth
Montgomery reports (p.
1 65), and Relapsing fever
which as Sally Cutler and
Al ison Talbert explain,
causes severe mortality in
Tanzania(p, 1 67). Christoph
Dehio and Anna Sander
descri be how Bartonellas
are another rising cause for
concern, spreao oy vectors
ranging from the human
louse to cat f leas (p, 1 68).
Prions may or may not be
microbes, but TSE diseases
are important worldwide. In
the USA deer populat ions
are affected by Chronic
wasting disease, accordi ng
to Beth Williams and
Michael Mil ler (p. 1 72). On
p, l  T0Wilfred Goldmann
considers whether or not
wildl i fe species are more
prone to TSE diseases than
domesiicated animals.

Final ly, in Comment,
Colin Howard and Geoffrey
Schild stress the
i m portance of veteri nary
and animal microbiology as
exem plif ied by the other
articles in the magazine, ano
ask, 'does the subject
receive enoug h support?'

These articles appear in
addit ion to al l the regular
features and reports of
Snr ' io tv  ant iv i t ioc

174
174
174
175
175
1 . 7 R

175
t / o
176
1 7 7
l t 6

1 8 0
182
1 8 8
192
I Y O

203

204

*,i,*i,:j"Jr;;XilTi &

Regular Features
PublicAffairs
MicroShorts
Society News
July Counci l  Meeting

154&171
173

New Members of Counciland Group Committees
Jobs on the Web
New Elected Members of Council (biographies)
New Editor of M icrobiology Tod ay
News of Members
Staff News
SGM Membership Subscriptions 2004
New Group Conveners
Grants
Meetings
SchoolZone
Gradline
Hotoff the Press
Reviews
Diary
Counci l
Comment
The importance of veterinary microbiology:the role
of the SG M Colin Howard & Geoffrey Schild

Other ltems
Editorial 154
SGM PrizeJournals 159
Websites on infectious diseases of wildlife Tony Nash 1 61
I nternational Development Fu nd report
Culture Collection Management in Uzbekistan
Kakhramon Davranov & Dilfuza Eqamberdiveva 184

The Novarlis and The DailyTelegraphYisions of
Science PhotographicAwards 2003 185
Obituaries:DavidKellyandSirRobertWil l iams 186, 187

The views expressed by contributors are not necessarily those of the
Society; nor can the claims of adveftisers be guaranteed.



WWWWW

Public Affairs Administrator Faye Jones reports on some
activities to raise the profile of science to government and
ooinion-formers.

Launch of the Biosciences Federation
The Biosciences Federation was officially launched at the
House of Lords on Monday 15 September 2003, l t  was
founded in December 2002 as an umbrel la organization
for the U K's biological sciences to speak with a stronger,
more unif ied voice on matters of national importance
and public affairs, Key aims of the Federation include
promotion of l iaison, dialogue and interactions within the
diverse community of bioscientists on common issues that
relate to teaching and research, The Federation also aims
to provide opinion and information to assist the formulation
of public policy and to promote wide and open debate about
the practical and ethical issues surrounding developments
in  the b iosc iences.  Wi th  26 member  soc ie t ies ,  inc lud ing
SG M, the Federation represents thousands of life scientists,

About 200 parl iamentarians, members of the press and
reoresentatives of the member societ ies attended the
reception that was hosted by Lord Jenkin of Roding,
Addressing the guests were Professor Colin Blakemore
FRS, the Federation's current President, and Lord
Sainsbury of Turvi l le, Parl iamentary Under-Secretary of
State for Science and lnnovation who spoke about the
impor tance in  Par l iament  o f  communicat ing wi th  one
strong voice, Sir John Sulston, Physiology/Medicine Nobel
Prize winner in 2002, whose award was also celebrated at
the event, also emphasized the importance of a body such
as the Biosciences Federation,

Attending on behalf of SGM were David Hopwood, past
Pres ident  (and member  o f  the B iosc iences Federat ion
Counci l) ,  Hugh Pennington, incoming President, Geoffrey
Schild, Professional Affairs Off icer, and Peter Stanbury,
Treasurer, plus several members of staff.

Royal Society of Ghemistry

Science and the Parliament Day

12 November 2003, The Signet Library, Edinburgh

With the environment as i ts theme this year, the Royal
Society of Chemistry (RSC), in associat ion with other
lead ing sc ience organizat ions,  w i l l  soon be ho ld ing i ts
popular annual event to promote science to the Scott ish
Parl iament and Executive,

Chair ing wil l  be Professor Wilson Sibbett,  Chair of the
Scott ish Science Advisory Committee, Guest speakers
include Sarah Boyack, Convener of the Environment and
Rural Affairs Committee, Professor James Curran,
Environmental Futures Manager at Scottish Environmental
Protection Agency, Eleanor Scott,  Environment spokes-
person for the Green Party and Jim Wallace, Deputy First
Minister, Part icipants wil l  be invited to visi t  the Scott ish
Parliament to observe a specially planned science debate,

SGM wil l  be attending as part of i ts Microbiology Aware-
ness Campaign, with a display highl ighting how and where
microbiology and microbiologists can help in the protection
and bioremediation of the Scottish environment,

Attendance at the event is by invitation only,

Hittins the headlines

153rd SGM Meet ing,  UMIST

For another successive year, the autumn meeting
exoerienced an increase in attendance, A record number
of nearly 800 delegates learned about some excit ing
recent f indings and there was good coverage of the
papers and posters in the media,

Belinda O'Grady from the University of Reading had her
research into probiotics to combat Helicobacter pylori
described on BBC lVews Online.This article also covered
Dr Mark Stevens' research at the Inst i tute for Animal
Health into the identi f icat ion of imoortant colonization
genes in Escherichia coliOl57 and 026. Dr Stevens' work
was the basis of afurther BBC News Online article, as well
as articles in the Scotsman and the Edinburgh Evening
News, One final issue highlighted by BBC lr/ews Online
was Dr Michael Prentice's research that fai led to f ind
traces of Yersinia pestis DNA in teeth taken from plague
vict ims, throwing doubt on the cause of the Black Death,
This story was also carr ied by the news agency Reuters
and featured in the 13 September issue of New Scientist

BioMedNet covered some of the oresentations at the
meeting, including research by Dr Bart Kei jser, University
of Amsterdam, into the survival of food-spoilage bacteria,
such as Bacillus, during pasteurization, and Professor
Brendan Wren's f indings, London School of Hygiene and
Tropical Medicine, that Campylobacter jejuni is unique
amongst prokaryotes because i t  contains genes that
encode for a general protein glycosylation system found in
eukaryotes,

New Scientisf also covered the Black Death story in their
weekly science report television programme, shown
1 0- 1 6 September on The Discoveryr Channel UK as par1.
of 'Science Nighti New Scienflsf Reports can be seen
every Tuesday at 2000, 2105, 2210 and 2315 and
are repeated on Wednesday at 1200, 1305, 1410
a n d  1 5 1 5 .

To read some of the articles mentioned see:

htto:,/,/news,bbc,co,u k,/ 1 /hi/heallh/3084882,stm

htto:/ / news.bbc.co,u k/ 1 / hi / scolland/30883 62.stm
' htlo:/ /www.news,scotsman,comlarch ive,cf m
?id:988532003

htto ://wwwnews.scots m an.com / ar ch ive,cf m
?id:990562003

htlp://news.bbc,co,u71/hi/health/3097934.s1m

http l//www, reuters,co,u k /newsArticl e j htm I
?type:topNews&sto ryl D:3 423 1 20

http :,//www.n ewscientist.co m/n ews,/news jsp
? id :ns99994149

C F aye I o nes, P u bl ic Affa i rs Ad m i n istrato r

Continued on p. 171







Wi|dlifie disease surveillance by the
Veteri na ry laborctories Agency
Paul Duff

S Are diseases of wildlife important?
It is increasingly recognized, worldwide, that wildlife

may be important hosts for diseases that are a risk to the

health of man and his domesticated stock. Traditionally,

we may have considered our wildlife to be a wholly

beneficial resource and that diseases such as rabies,

plague and anthrax occurred in other countries. But in

fact, these three have occurred in England historically

and it is certainly not out of the question that they may

occur here again. The problems caused by emerging,

or introduced, infectious diseases of wildlife will

undoubtedly increase in the coming decades for avaiety

of reasons, not least of which is the increasing global

movement and 
'mixing' 

of organisms; from bacteria

and viruses to birds, humans and other animals. As

the physical barriers between potential pathogens and

hosts are removed, the opportunities for infection

and disease increase.

This article describes the VLA (Veterinary Labora-

tories Agency) Diseases of Sfildlife surveillance scheme

and how it investigates incidents of wildlife mortality

and emerging disease. This work is mainly carried

out on behalf of the government (specifically Defra:

the Department for Environment, Food and Rural

Affairs), and is done at 14 Regional Laboratories and two

university surveillance centres in England and \7ales,

supported by two large laboratories at \fleybridge and

Lasswade, Scotland (Fig. 1). Surveillance in wild animals

shares similarities with that for domesticated stock, and

it can be described as the routine collection ofdata on

disease in wildlife populations. It should be noted

that non-infectious conditions, such as toxicities, are

equally important and are also investigated by Regional

Laboracories.

A fundamental question is how significant is wild-

life disease? There is no concise answer to this question

but some aspects that require consideration are listed

below.

tr Wildlife can be resertl0irs 0f z0Onotic disease, e,g. Lyme disease,
leptospirosis,

n Wildlife can bB reservoirs 0f disease of dome$icated stock, e.g. bovine
tuberculosis in badgers and deer.

ffi Exotic pathogens may be introduced to the country by migrating
wildlife, e,g, Westl'lib nrusby migrating birds,

l[ New and emerging diseases may first appsar in wildlife species, e,g,
European brown hare syndrome, the first recognized leporine caliciviral
i nfe cti on,

E Wildlife disease may be a sensitive indicator of underlying
environmental pollution.

il Wildlife disease incidents, with mass tttortality, may be 0f c0ncern t0
the nublic

f, Wildlife disease may be of conservation importance, threatening
endangered p0pulati0ns, e,g, squinel parap0x disease in English
red squirrels,

\7hy is surveillance for wildlife disease important?

E To assess which diseases are prssent in the UK.

H To assessthe risks of these diseasesto human and live$ock health

il To assess how much disease is present and how this may vary,

t To assess new patterns of disease.

H To investigate potentially new and emerging conditions,

The VLA, and its predecessor organizations, have
investigated wildlife disease for several decades, parti-
cularly new and emerging disease, and produced many of
the first reports of 'new' disease in Britain. These include
the first report of bovine tuberculosis in badgers in
the late 1960s, the first identification and isolation in
culture ofthe parapoxvirus and the iridovirus that cause
squirrel parapox disease and 'red-legged frog disease',
respectively, afid the first reports of European brown
hare syndrome (EBHS) and Rabbit haemorrhagic disease
(RHD).

The VLA is well placed to carry out wildlife surveil-
lance in England and \7ales for three key reasons. It has:

A national network of diagnostic laboratories (because
dead and dying wildlife does not travel well; see Fig. 1).

i
l r
l

From small
beginnings, and
although
necessarily l imited
by its budget, the
VLA Scheme, in
collaboration with
many organizations,
has developed to
become the first
government-
funded project
forwi ld l i fe disease
surveil lance in
England and Wales,

LE FT:
$ig,  t .  VLA Regional
Laboratory network regional
diagnostic laboratories are
required for national cotlerage
COURTESY VLA

Crown O 2003 (this arlicle only) $S$SNtSffi$SS.$SSN IODAY VOL30/NOV03 Ifl



Project/scheme

Bovine tt lberculosis in badgers

Wildlife lncident Investi gation
Scheme

VLA Diseases of Wildlife Scheme
(described in text)

Rabies surveillance

Stranded Cetacean (marine
marl1mar)

Species Recovery Project

University projects

RSPCA wildlife hospitals

Other wildlife hospilals

In$itute (independent and
governmental) projects - usually as
part of wider investi gati ons

Single projects often undertaken by
in d ivid uals

Tafu$e $ . A selection of wildlife surveillance schemes in the U K

Gomment

The budget for this work is greater
than the budgets for the remaining
n r n i o n t c  n n m h i n o d
P T U J U U L U  U U n r U i l r U U ,

Field investigation, necropsies
and toxicological analysis
The Wll Scheme has operated for
manyyears

First scheme of its kind in Britain,

Inve$igations, publications, advice
I0 gO\/ernmenl.

Scientific publications of on-going
work. Advice to government,

As above,

Scientific publications of on-going
work.

Scientific papBrs on disease
i nvesti gations and treatments

Represented by bodies such as the
British Wildlife Rehabilitation
Society. Publications,

Publications, Disease control advice,
Centres of excellence for specific
diseases,

There is a history of individuals
investigating wildlife disease in
Britain,

receiving a copy of the

resulting reports.

Data from these exam-

inations appear in the

Wi ldlife Quarterly Reports,

available online from

the VLA websi te (www.

de f ra .  gov .  uk /co rpo ra te /

v la l sc ience /sc ience-end-

survrep.htm). Data are also

presented in other forms,

including an Annual

Report  which,  s ince 199),

has col lected informar ion

from many organ izat ions.

This report is then sent by

Defra to the Office Inter-

na t iona l  des  Ep izoo t ies

(OIE) which in turn

produces a synthesis of the

wildlife diseases reported

throughout the world.

The Annual Report was

the first attempt in Britain

to collate wildlife disease

data from different sources

and it is hoped that it

wil l be a source of inform-

at ion for  other invest i -

gators. The VLA Scheme

a lso  shares  d  i agnos t i c

tes t i ng  and  a  d iagnos t i c

database with the Scottish

Agricultural Colleges (SAC)

and can thus lay claim to national coverage. An essential

provis ion of  the Scheme is i ts  l inks to other VLA, and

non-VLA, wildlife disease projects (see Thble 1).

In 2001, the Scheme began survei l lance for  West

Ni le u i rus in Br i t ish wi ld b i rd casual t ies.  In the

intervening per iod,  more than 800 bi rds of  78 species

have been examined and although neither West

Nile uirus disease nor virus has been found (antibody,

however, has been detected by a collaborating labora-

tory) it is clear that much work sti l l has to be done

to elucidate the epidemiology ofthis disease.

i:i.i:j The scope of su rvei | | a nce - som e wi ld I ife
disease i nvestigation a nd su rvei I la nce
proiects in Britain
It should also be appreciated that there are many other

organizations (both Government and non-Govern-

mental) which make their own valuable contribution to

the investigation of wildlife disease, and some of these

are listed in Thble 1.

The purpose of this table is not to provide specific

details (the author apologizes for any inaccuracies), but

Function/purpose

Investigation of the epidemiology of
bovine tuberculosis in badgers,
particularly as it affects the rlational
cattle herd,

To investigate incidents of suspected
pesticide p0isoning in wildlife (and
other) animal speciBS.

Surveillance for wildlife diseases in
t . " t " ^ ,1  " " .1  u1 / " t ^ "
L i lU td i l u  d i l u  ! t l d ruJ ,

Rabies checks in wildlife espscially
bats

Project Investigation of causes of
death/stranding in cetaceans

Promotion of endangered wild species

Range of projects of variable size
inve$igating disease or specific
c c n o n t c  n f  d i c o q c ou u P U u r u  u r  u r u u u u u ,

Treatmentand welfare of wild species.

Ireatment and welfare of wild species

Investigation of wildlife disease e g
Louping-il l  inve$igation by the
Moredun lnstitute.

Often investigate diseases in one wild
species or in particular regions

Principal organizations
involued

Principally gotlernment agencies, but
also contracts to non-gotlernrnent
organi zati o ns,

Defra:(RDS - Rural Development
Scheme; PSD - Pesticide Safety
Division, Central Science Laboratory)

VLA contracted to Defra,

VLA contracted to Defra.

British ft/luseum, Institute of Zoology
Scottish Agricultural Colleges,

English Nature, In$itute of Zoology

Various universities e g disease in
wild rodents at Liverpool Veterinary
School.

Fourwildlife hospitals in England

A va$ range of sizes and
capabilities from single individuals
+ ^  n r n n n i r n t i a n n
tu  ut  ud i l | ldLtu i l ) ,

e,g, Gams Conservancy - game
spscies, Centre of Ecology and
Hydrology - atliatt tliruses.

Private or funded,

Diagnost ic  depth and expert ise in the veter inary

disciplines, for example pathology, histopathology,

parasitology, bacteriology, virology, biochemistry.

Experience in investigating wildlife disease.

These enable pathologists to do follow-up field

visits and to select the most appropriate diagnostic

tests when investigating new diseases. Further research

on new diseases has frequently been done by non-

government organizations in collaboration with

the VLA. For instance with the Institute of Zoology,

London, on squirrel parapox and red-legged frog

disease.

Since 1998, the Agency has been contracted by

Defra to provide general surveillance for wildlife

diseases in England and \Wales. The resulting VLA

Diseases of Sfildlife Scheme has several operating

guidelines, but it particularly focuses on investigating

wildlife diseases where there may be potential risks

to human health and the health of domesticated

stock. Providing that basic criteria for submission

are met, then necropsy examinations of wildlife are

undertaken,  wi th the person making the submission

OPPOSITE PAGE:
. : t . : ;r  , ' r :  EUfOpean bfOWn hafe
syndrome (EBHS) an acute v i ra l
hepati t is of hares, was f irst
repor ted f rom Europe and the
UK in  the la te  1980s However
examination of UK archived hare
tissues revealed that this disease
had occurred in  1982 and our
o ldest  hare sera f rom 1963,
conta ined EBHS ant ibod ies Th is
suggested that  EBHS was not  a
new d isease as was f i rs t thought
but  that  i t  had been present  in  the
UK for  some t ime before i t  was
recognized lDuff P et al (1ggl)
ln  Prnnoor l innc nf  tho 1 c f
t r  t  t u u u u u u t g o

I nte rn ati o n al Sy m po stu m o n
Caliciviruses fJll Edited b
D Chasey & others l
COURTESY P DUFF
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to indicare that there is a wide range of initiatives
looking at disease in wildlife in Britain.

ii:; Future directions
At present Defn is reviewing the animal health and
welfare strategy to improve the health and welfare of
animals kept by man and ro prorect the public from
animal disease. Veterinary surveillance, including
information on wildlife disease, is an integrul purt of
that review. One reason for the inclusion of wildlife,
is that diseases such as \7est Nile fever and European
bat lyssavirus infectio n may pose risks ro rhe national
health. The investigation of these diseases is primarily a
veterinary task and, as such, the surveillance of wildlife
disease falls within the remit of the Defra veterinarv
straregy. In view of the wide scope in this field of
study, collaboration between the governmenr verer_
inary laboratories and other organizations is requirqd.
However, it is equally apparent that any national
surveillance projects will need to utilize the VLA
Regional Laboratories, and that frontline passive
work ofthis kind should continue at these locations.

O Paul Duff is Leader of theDrseases of Wildlife
ProjectfortheVLA. He is based atVLA penrith.
CumbriaCAl l gRR, UK.
Tel. 01 768 BBS 295; Fax 01 768 885 31 4:
e m ai I p.d uff @vl a. d ef ra. g s i. g ov. u k



Does West Nile vintspose a threat to
theUK?
ErnestGould

Vest Nile uirus (WNV) appeared for the first

time in North America rn 1999, stimulating

renewed interest in arthropod-borne diseases'

The virus caused 62 htman cases of encephalitis and

six fatalities within a few months of its emergence in the

New York area. \flithin 3 yearc,thousands of birds, horses

and other wiidlife species, including alligators and nearly

300 humans had died as the result of infection by WNV'

The virus had also spreadto Canada, the Caribbean and

South America by eady 2003. The perceived risk to

humans increased when it was realized that the virus can

be transmitted through blood transfusions, organ

transplantations and even breast milk.

It is therefore not surprising that there was a

significant reaction from the press and media when it

was recently reported rntheJournal of GeneralVirology

that scientists from CEH Oxford and Monkswood

had found \(NV-specific neutralizing antlbodies in the

sera of resident and migrant birds captured in

Cambridgeshire, Dorset and South \rales' These results

ABIVE: imply that the virus is circulating amongst the UK bird

Coloured transmission electron-, , populution. Ironically, evidence of the circulation of a
micrographof agroupof WestNile 'rroi_purf,ogenic 

,.luiirr. of WNy (Jsutu uirus, and

ill]ffi^ SIANNARD, UCT / SCTENCE another arthropod-borne virus, Sindbis uirus' that causes

pH0I0 LIBRARY polyarthritis in humans in Scandifiavia, has been been

almost totally ignored by the press'

OPPOSITE PAGE:
A shop sign showing that the
Canadians are doing their best to
reduce the risk of exPosure to
mosqui toesl
PHOTO E. A. GOULD

W WNV before 1999
To put this into perspective we need to consider the

hisfory of the evolution, epidemiology and dispersal of

\7NVpriorto1999.

Since its emergence less

than 20 yearc ago, S(NV

has circulated relativelY

harmlessly in Africa

amongst mosquitoes and

birds. Mosquitoes become

infected when they feed

on infected birds. TheY

then reproduce and

subsequently transmit the

virus to other uninfected

birds during the feeding

process. These mosquitoes

may infect humans or

other vertebrates if theY

inadvertently feed on

them, but human to

human transmission is

virtually unknown. There-

fore, humans are dead-end

hosts. Nevertheless, the

presence of SfNV-sPecific

antibodies in humans,

birds and horses through-

out Europe, southern Asia

and Australasia demonstrates the extent to which the

virus has dispersed out of Africa, presumably carried by

migratory birds which may have developed resistance to

the virus. \fNV has also been isolated from ticks, but

their significance in its epidemiology has never been

adequately investigated. Ticks could ̂ ct as a secondary

mechanism for survival of the virus through periods of

iow mosquito activity'

\fNV is related to several other pathogenic viruses,

including J ap anes e encep h a I i t i s u ir as, S t L o u i s en cep b a I i t i s

uirus, Dengue uirus and Wllow feuer uirus, but prior to its

emergence in North America inl999, it was considered

to be less important. However, with hindsight the

observed bird die-off in Israel and the significance of

outbreaks of\fest Nile encephalitis in Romania in1996

and Russia in 199912000, involving several hundred

human fatalities, were possibiy underestimated. Recent

evidence suggests that \7NV in North America may be

more virulent than some Old -World strains due to

mutational changes, but this remains to be confirmed'

Regardless of this, it is now becoming clear that the

combination of high-density human populations in rural

and semi-urban areas) together with climatic and

ecological conditions that favour mosquito breeding and

bird conservation, provide ideal conditions for the

efficient dispersal ofviruses such as \fNV.

Ssymptoms of the infection
The great majority of infections are asymptomatic,

nevertheless roughly 2O %o rcsuIt in the development of

N7est Nile fever which has an incubation period of 2-5

Recent reports that
antibodies to Wesf
Nile virus have
been found in U K
birds have caused
concern, What are
the risks of this
potentially fatal
disease to humans
in Britain?
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clays.  Mzrny pat ients expcr ic-nce a suclden onset  of  h igh

fever u,ith cl-rrl ls, malaisc, heaclache, bzrckzrche ancl pains

in the joints, musclc-s ancl eyes rvhen movecl. A variety o1

other non-speci f rc featr l res such as anorexla,  nal lsea,

cliarlhoea, coughing zrncl sore throart may also occr-ir. In

somc- cases paticnts have a f-lushecl face. A rzrsl-r rvl-rich

appeerrs 2 5 clays after the onsct of syrnptoms is seen in

aborr t  10 %, of  ct rscs erncl  is  more comnron in chi lc l ren.

The cliniczrl symptoms of \fest Nrle encephalit is, ivhich

is scen in less tl ian 0. | %t of aII infectiolrs, inclucle asepric

meningrt is ,  ence;rhal i t is ,  mycLt is  or  combinat ions of  the

three.  Only zr  snrar l i  proport ion of  enccl>hal i t ic  cases are
fatal erricl t iris is generally in olcl pcopie.

Future risks
What.ue the risks of exposlrre to WNV of humerns in rhe

lJKi Although infcctious WNV hzrs never been isolarcd

f rom b i r c l s  i n  thc  UK,  rhe rc  i s  conv inc ing  se ro log ica l

ev i c lence  thz r r  i t  c i r cu la rcs  amongs t  b i rds  i n  thc  UK,
Portugal, Sparin, Francc and Poland. Moreover, infectious

\( /NV has been isolatecl  f rom horses in rhe Camargue

region of  France ancl  a lso I ta ly.  T l - rcre is  no recorc l  of

bircls ciying from \X/NV infections in the UK. F{ow can

rve  exp la in  th i s l  F i r s t ,  s ince  \7NV rs  o f  re l z r r i ve l y

lou,  v i l r - r lcnce fbr  hnmerns even in cpic ienr ic s i tuat ior . is ,

the c l iseaser r r2ry not  bc recognizecl  in the UK where

epiclemics clo not appear to occLrr. This is relevanr becar:se

tJK PLrbl ic  Hcal th Laboratr i ry  Service f igLrres show

that 60 (y' of fa.taI encepl-rerlit ic casers in the UK zrre

uncl iagnosecl  !  Seconcl ,  the l ikel ihoocl  of  expcis l l re ro rhe
bite of ar mosclr-rito in the LJK is significar-rtly lor,ver than
in warmer parrs of  Elr rope.  Thirc l ,  t l ' re r isk of  inf -ect ion

woulc l  be highest  anongsr f i r rcstry workers,  larm-

workcrs,  b i rc l  rvatc l rcrs,  cross-col l l ] t ry  h ikers,  ctc.  Thus,

the potcnt ia l  level  of  cxposure to rhe bi re of  a WNV-

inf 'ectecl  mosqr-r i to for  most  inc l iv ic l r - ra ls rn rhe UK is

extremely lorv. In sllmmaryl even if WNV is circulating

nnnuzr l ly  amongst  b i rc ls in t l - re LIK,  t l re currenr r isk to

hunrurs of clevcloping West Nile er-rcephaLtis arppears ro

be very low ancl  s ince fLture l ) rosl )ects f l r  vae c. inar ion

against  th js v i rus apFg. lp f r ( )nr is ing.  wc 1- , robably c lo not

ncecl to l ive in 1r'trr of it in tl-re lJK.

Ecology and Hydrology
(CEH) Oxford,
lnstitute of Virology
and Environmental
M i cro b i o I og y, M an sf i e I d
Road, Oxford OX7 SSR
UK.
Tel .01 865 281 630;
Fax 01 865 281 696
email eag@ceh.ac.uk
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Morbi l l iv i ruses,
the group of viruses
for which the human
measles virus is
thetypevirus, have
recently been found
to infect diverse
species of marine
mammals. Overthe
past 1 5 years
epizootics of these
viruses have caused
mass die offs,
mainly of seals and
dolphins, in widely
dispersed locations,
The epizootic of
phocine distemper
virus (PDV) that
occurred in northern
European seals in
April 2002caused
the deaths of more
than 22,000
harbourand grey
seals before finally
burning out in late
September,

TOP RIGHT:
$ : $ w " \ " A h a r b o u r s e a l
COURTESY DR PAUL T|-lOMPSON
ST ANDREWS UNIVERSITY

LOWER RIGHT:
$*9. S. Infected seal  lung
showing severe interstitial
pneumonia,
COURIESY T BARRETI

Seal d istem per outbrea k 2OO2
Tom Barrett, Pramoda Sahoo & Paul D. Jepson

$N Phocinedistemper
virus
The past 15 years have

witnessed the emergence

of several newly recognized

members of the genus

Morb i I I ia irus as significant

causes of disease outbreaks

and mortality in marine

mammals belonging to

the orders Pinnipedia (seals)

and Cetacea (whales, por-

poises and dolphins) .

The first morbil l ivirus

with potentially severe

ecological consequences for

marine mammals was

identified in harbour (Pboca uitulina; Fig. 1) and grey
(Halichoerus grypus) seals which died in large numbers off
the coasts of northern Europe in 1988. At first, based on
clinical and antigenic similarities, the seal virus was
thought to be canine distemper virus (CDV), the main
pathological feature being acute pneumonia (see Fig.2).
The interest which resulted from finding morbillivirus
in marine mammals for the first time meant that all
available resources were quickly employed to
chatactedze the new virus. These analyses soon showed
that the seal virus was most closely related to, but
distinct from, CDV and was classified as a new member
of the genus Morbilliairus and named phocine distemper
virus (PDV). The most severely affected species was the
harbour seal from the North Sea and north-western
Atlantic, with grey seals from the same areas proving
more resistant to the virus.,

Since then three other morbilliviruses have been found
to infect various species of marine mammals: CDV itself
has been found in seals and polar bears, a morbillivirus
(PMV) has been isolated from porpoises and another
from dolphins (DMV). The latter two viruses are
genetically very closely related to each other, but they are
not species-specific as the porpoise virus has been found
in dolphins. They are best regarded as variants of a
cetacean morbillivirus virus (CeMV). Many cetacean
species woddwide have been reported to be seropositive
for this virus. The pilot whale (Globicephala spp.), which
has a worldwide distribution, appears to be the reservoir
and vector for transmission of CeMV to other species as
they move in large groups, known as pods, over gfeat
ocean distances. Over 90 % of pilot whales that were
involved in mass strandings between 1982 and 1993
were morbillivirus-seropositive.

N Other morbilliviruses affecting seals
Apart from PDV infections, other morbilliviruses can
also cause mortality in seal populations. In the winter of
1987-1988, just prior to the European seal epizootic,

Lake Baikal seals (Pboca sibirica) suffered an unusual and
severe mortality. Subsequently CDV, rather than PDV,
was shown to have been the aetiological agent. Similarly,
a mass die off that occurred in Caspian Sea seals (Phoca
caspica) in1997 , andagainin 2000, was also attributed to
CDV infection. Although not proven, rhe source of the
virus is likely to have been terrestrial carnivores, such as
wolves, which prey on seal pups. Retrospective serolo-
gical evidence also links this virus with deaths of thou-
sands ofcrabeater (Lobodon carcinopbagus) seals near a base
with sledge dogs in the Antarctic in the 1950s. There are
no terrestrial carnivores in the Antarctic and so it is likely
that sledge dogs used at that time were the original
source of CDV, or possibly the animals were infected by
contact with carnivores in New Zealand or South America
during migrations. The virus appears to have established
itselfin the crabeater seal population as a subsequent
serological survey ofAntarctic seals showed them to have
a high prevalence ofCDV-specific antibodies.

IM $N$SNSN$SNSS-N* IODAY VO 130/N OV03



4*4

{i 
j ./'

#-i {2--''
*S*^ir I f'"!'€+i:s*-
$'flfuL 9 -:*r'l
; 

-t,-r'?

-;H i
- 5 )  J

f =j\1{ - :
€;''* r*

H\frF *\
':r 

.ri,l \ \
^t-'.*--: i-- 

r{ \j  t u  -  {
-F \* T, * ',rF \t r ' *  r . - - l \ \ F /  

{  
, , -

/ t l j

JF-*\^S i /i, \
! -  : '  l i
a+* _y ;i

? r J : -

s t r l
al--r j 

-..---N'+{* 
, Y

/ i * q
#F ; ;
f / 1

{ t

tu.-u 
{r- -r_ \_f/

Moray Firth

d * {t' .*"------'-
_/ /.-\.---4i)

t- ---I
d i

't

r$iii Diag nosi ng morbi | | ivi rus i nfections
\7hen wildlife species show clinical disease with signs

resembling distemper, a morbill ivirus infection may be

invoived. As CDV and PDV infections in seals are

clinically similar, differential diagnosis has to be made

between these two viruses and this is most easily done

by RT-PCR using universal morbil l ivirus primer

sets and primer sets specific for each morbill ivirus

species. Some evidence also links the CeMV with seal

mortality, although not on the same massive scale seen

with PDV or CDV. The rare monk seal population of

the eastern Mediterranean was not severely affected

during an outbreak of this virus which killed thousands

of striped dolphins (Stenella coeruleoalba) around the

Mediterranean coasts tn 1990-1991. However, CeMV

was found in carcasses of monk seals that died in large

numbers off the coast of Mauritania ]n 1997 . At the time

analgal bloom was also considered to be a primary or an

exacerbatin g factor which may have contributed .o ,il.

very high mortality among adult seals.

.t$l Recent outbreaks of PDV
Until last year the most devastating virus-induced mass

mortal i ty  event  in European seals occurred in 1988,

when PDV ki l led more than 18,000 seals around

northern European coasts, the vast majority being

harbour seals. That epizootic began on the Danish island

of Anholt in the Kattegat and then spread to Sweden,

the Netherlands, Norway, Germany, the UK and

Ireland.  Since 1989 there has been no convincing

serological evidence for persistence of PDV in European

seals. A minor outbreak of disease in seals occurred in

1998 along the Belgian and northern French coasts and

morbillivirus antigen and nucleic acid were detected in

tissues from sick animals. However, most of the viruses

involved were genetically closely related to either CeMV

or CDV.

Unfortunately, in 2002 we again witnessed the

recurrence of a major PDV outbrcak, again mainly

affecting harbour seals. The epizootic followed an almost

ident ical  course to that  of  1988, star t ing at  the end of
April, also originating from the island of Anholt
(population -12,000 harbour seals). Through May the

virus spread from the initial focus in the Kattegat and

spread through The Skagerrak and then into the Dutch

\X/adden Sea and the North Sea. In the UK, as in 1988,

the first PDV-positive harbour seal was identified in
The STash in Apr i l .  By mid-August  an epizoot ic-
type increase in harbour seal mortality began in the
immediate area,  peaking in mid-September when
more than 400 seals were washed up dead each week. By

then PDV had reached Scotland and was first identified

in a harbour seal found in Dornoch in the Moray Firth.

Shortly afterwards a small number of dead seals was
found in Northern Ireland and along the west coast of
Ireland and PDV infection was confirmed. No PDV-

positive seals were found along rhe S7elsh coast (see

Fig. 3 for location of UK outbreaks). Although_further

PDV-positive harbour and grey seals were identified in

east and west Scotland (including Orkney) in late 2002,

unl ike i988,  no not iceable increase in Scot t ish seal

mortality was apparent.

The total death toll in European waters eventually
reached over 22,000 based on dead seal  counrs,
approachin g 60 % of harbour seals in the worst affected
areas, although these figures may be revised following

analysis of aerial survey data. Approximately I0 % of
these were found in The \fash, the vast majority being
harbour seals (see FiS.4).

i:i:: Transmission of PDV
The small size and scattered nature of European seal
populations makes it unlikely that they could main-

ta in th is v i rus in c i rculat ion as morbi l l iv i ruses need a
constant supply ofnew susceptible hosrs since, following

recovery, infection induces life-long immunity to the
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LEFT:
: . :  i :  , : ,  Locat ion o f  PDV
outbreaks around the coasts  o f  the
Br i t ish  ls les  dur ing 2002

BELOW:
.' : ' , : , ,  .  , . '  Seal mortal i ty rest] l t i | lg
from the European PDV epizootic
in  2002 The numbers o f  dead
seals  in  the d i f ferent  areas
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Kat Kattegat; Ska Skagerrak The
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virus. The curious course of the epizootic on both

occasions, starting from the Danish coast, moving first

to the Dutch and then on to English coasts and finally

ending in Scotland, may be explained by the migratory

and breeding habits of the seals. There is growing

consensus among some seal biologists that grey seals

m y act as vectors for the transmission of PDV between

harbour seal colonies in European waters, especially

where large geographical jumps are made. Harbour seals

usually return to the same haulout, whereas grey seals do

not and move much gteater distances between haulout

sites. Since it is likely that most virus transmission occurs

on land, their mixing at haulout sites may be the key

factor. Another may be the relative resistance of this

species to the virus, enabling it to transmit without

necessarily showing severe clinical disease.

q]"sThe originaI infection source
The most likely source of the original infection for
the European seals was contact with seal species from

the Arctic. This has been proposed on the grounds

that morbill ivirus, and more specifically PDV anti-

bodies, were found in archival sera obtained from Arctic

seals long before the first known European outbreak in

1988. Arctic harp seals (Phoca groenlandica) were noticed

to have migrated much further south to reach northern

European waters in the year prior to the outbreak,

probably as a result of climatic changes and overfishing

around Greenland. One possible scenario is that harp

seals,  at  least  in 1988, infected grey seals,  which

then introduced the virus into harbour seals at Anholt.

Grey seals are known to haulout in small numbers in

Anholt alongside the large harbour seal population

there. This may explain why both 1988 and 2002

epizootics started on Anholt. The full host range of

PDV has not been determined, but it can infect many

species of seal. The harp seal population is extremely

large, with an estimated four mill ion individuals in

Canadian waters alone. and is sufficient to maintain

PDV in circulation.

rN Controlli ng seal distemper
The various animal health institutes, government

agencies, private rescue charities and welfare organi-

zations dealing with marine wildlife diseases were well

prepared to deal with the 2002 British epizootic once the

seal deaths on Anholt were confirmed as being due to

PDV. Organizaron and co-ordination of the various

official bodies concerned and the hundreds ofvolunteers

who helped locate the dead seals was easier than in 19BB

as the systems set up to deal with that event were re-

activated and a single hotline number for the UK was set

up for reporting sightings of dead seals. However, the

main difference was the wide availability of electronic

communication, which made co-ordination on anational

and European scale much easier.

Control of wildlife diseases is extremely difficult and

vaccination of wild animal populations, which in any

case is logistically very difficult, would raise ethical

questions concerning uncontrolled spread ofthe vaccine

virus. Protection ofvulnerable animals in seal sanctuaries

would be acceptable as the animals could be confined

until the excretion of any vaccine virus had ceased. In

any event, there is no currently l icensed vaccine for use

in seals. Because of the close antigenic relationship

between morbi l l iv i ruses,  st rong cross-protect ion to

infection is given by vaccines for other morbill iviruses

and an experimental CDV-ISCOM vaccine has been

shown to protect seals from PDY but the duration of

the immunity induced remains uncertain. This, and a

live attenuated vaccine that is used to protect dogs

from CDY could also be used to protect seals in

sanctuaries during virus epizootics. However, there

are no commercial sources of the CDV-ISCOM vaccine,

and the commercially available CDV vaccines have not

been tested for safety in seais and have been shown to

cause death in some wild species. During the 2OO2

epizootic a small tial of a commercially available CDV

vaccine was carried out and the results are still awaited.

Following the 1988 epizootic the affected seal popula-

tions recovered their normal (pre-1988) population

levels within a few years and, it is hoped, the same will

happen this time round. A full report on the outbreak is

scheduled to be published by Defrain2004.
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Now they eat thgf, now they dont:
pqagocytes and Borrelia buigdorteri
inLymedisease
Ruth R, Montgomery
Si The course of natural infection
Lyme disease, the most common vector-borne disease in
North America, is caused by infection with the tick-
transmitted spirochaete Borrelia burgdorferi (Bb) and is
characterized initially by the skin lesion, erythema
migrans. Subsequent disease reflects rhe in uiuo
migration of the spirochaete in its host and includes
arthritis, neurological symptoms and carditis. Even
though most patienrs are readily cured by antibiotic
therapy, rare patients have persisrenr or recurring illness.

Skin is the initial site of entry of spirochaetes into the
host, and in established disease, the skin can provide a
haven to Bb for extended periods without elicit ing an
immune response. Bb can be recultured from non-
lesional human and murine skin and, although dormant
in the original host, are sti l l infectious and pathogenic
when transferred ro a naive animal. In both human and
murine Lyme borreliosis, intact spirochaetes persist in
infected tissues and are not completely eliminated by
phagocytic innate immune cells.

A vaccine for Lyme disease was developed in mice,
targeting the prominendy in uitro-expressed outer_
surface protein A (OspA). The vaccine was effective by
blocking transmission from the tick vector to the host
and the protective immunity waned rapidly. Notably,
OspA is down-regulated in the vertebrate host. patients

required three vaccinations and annual boosters; despite
several years of successful use, it was withdrawn from the
market by the manufacrurer.

*'g Innate immune cells and spirochaetesrn
vitro
Mature macrophages in uitro ingest and kill spirochaetes
avidly and in large numbers. Spirochaetes artach at their
ends, independently ofthe Fc receptor, and are delivered
to lysosomes for degradation with aT,1. of about 20
minutes. Nearly all of the ingested spirochaetes are
kil led, but occasional cell-associated spirochaetes
persist. Spirochaete stimulation of macrophages
initiates a cascade of pro-inflammatory signals leading
to the production of potent inflammatory mediators,
including reacrive oxygen and nitrogen intermediates,
arachidonic acid metabolites, proteases, and in addition,
cytokines and chemokines that elicit adaptive immune
responses. B/ lipoproteins are highly inflammatory and
inci te th is response v ia parrern recogni t ion receprors
CDl4 and Toll-like receprors (TLR) I and 2; the latter
are from a family of highly conserved rransmembrane
receptors that have an essential role in the innate
immune defence against pathogens. Macrophages are
the most efficienr cellular defence against spirochaetes
during the initial innate immune response: monocvtes
are less effective.

tilit lmportance of antibody for clearance by
polymorphonuclear leu kocytes (pM N)
PMN in uitrobind Bb by conventional phagocytosis as
well as via tube and coiling phagocytosis. Antibody is
critical for the efficient clearance of Bb by pMN: while
unopsonized spirochaetes are poorly eliminated, pMN
clear opsonized spirochaetes rapidly. There is no
intracellular co-localization of PMN granule products

Lyme Disease is
an important
spirochaete
infection which is
transmitted by ticks.
Ruth Montgolnery
describes the
complex, and st i l l
mysterious,
interaction
between the host's
phagocytes and
these bacteria,

TOP LEFT:
lxodes damntnltick. Ticks were
micro in jected in  the anal  aper ture
wi th  f luorescent  dyes to  labe l
sur face s t ructures and midgut
ce l ls  The t icks were imaged l ive
24hafIer inject ion by laser
scanning confoca l  f luorescent
mrcr0sc0py
COURIESY R l\/ONTGOMERY

LOWER LEFT:
Ki l l ing o f  sp i rochaetes by
macrophages Human
macrophages were incubated wi th
unopsonized Bl  Af ter  60 min
incubat ion a t  37 "C samples were
stained with l ive/dead dye, red
ind icat ing k i l led organisms.
Note the extens ive k i l l ing by
macrophages ev ident  a t  the top
sur face of  the ce l ls  (a) ,  the midd le
leve l  (b)  and adherent  to  the
covers l ip  (c) .
COU RTESY R [/ONT8Ofi/ERY
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BELOW:
PMN myeloperoxidase does
not co-local ize with spirochaetes.
Fresh human PMN incubated with
oosonized Bb werefixed aiter
60 minutes and double- labe l led
with antibodies sPecif ic for
myeloperoxidase (green) and
spirochaetes (red), lmages obtained
using confocal microscoPY
demonstrate the spread of granule
components over an area fa
exceeding that of two neighbouring
intact cel ls (top and r ight)
consistent with the extracel lular
ki l l ing of spirochaetes
COURTESY R [/ IONIGO[4ERY
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with spirochaetes; significant kil l ing of spirochaetes by

PMN occurs extracellularly. PMN have abundant

mechanisms for kil l ing spirochaetes and eliminate Bb

using both oxidative and non-oxidative kil l ing

mechanisms. PMN lysates krll Bb as effectively as do

intact PMN given opsonized spirochaetes' highlighting

the importance of granule proteins. In addition, the

abundant cytosolic protein calprotectin is also

bacteristatic, probably through chelation of Zn2*, an

essential cation for Bb. In contrast to the granule

components, which may require the environment of

the phagolysosome, caiprotectin can function as an

extracellular anti-microbial factot. Indeed' elevated

levels of calprotectin (also known as S100, MRP 8/14) are

noted in arthrit ic ioints.

$i Arthropod saliva modulates infection
In natural infection, spirochaetes are delivered via an

Ixodid tick vector in the presence of saiiva, which forms a

plug at the inoculation site. The local concentrations of

saliva in the skin may be quite high. The saliva of

hematophagous arthropods is a pharmacological arsenal

to aid in blood feeding by the vector (such vectors have

been called 
' invertebrate syringes')' Saliva contains

potent activities that both reduce clotting and increase

vasodilation, as well as potent anti-inflammatofy

activities that inhibit cellular immune responses,

including antigen presentation and IFNy-stimulated

HzOzrelease by human macrophages. The efficacy of the

arthropod strategy can be seen as sandfly saliva allows a

smaller inoculum of infecting Leishmania organisms to

establish infection, encompassing alarger lesion in the

mouse. Similarly, in early Lyme disease, there is a boost to

infection via tick delivery (over syringe inoculation),

altering the initial antibody response, presumably due to

the presence ofsaliva.

'tTi Tick sa I iva a lters phagocyte f u nction
PMN are the first cells of the innate immune system

to arrive at the site of spirochaete deposition in the skin.

The saliva of lxodes ticks is known to inhibit in some way

phagocytosis, granule release and superoxide production

by PMN, as well as ̂ ggregation of platelets in uitro ' lxodes

tick saliva also inhibits T cell proliferation and reduces

the production of cytokines and nitric oxide and the

kil l ing of spirochaetes by macrophages. Inhibitory

bioactivities of lxodes tick saliva include an anti-

coagulant, prostaglan dinE2,kininase, an antioxidant

and an anticomplement peptide. These salivary proteins

are now being thoroughly charactetized by several

groups for potential therapeutic advantage.

SThe conundrum of persistent infection
The ease of eliminat ion in uitro behes the persistence

ofspirochaetes in the infected host' $7e have at present

no explanation for the persistence ofspirochaetes in the

host in proionged disease and the apparent immune

invisibil ity of Bb in tissue. Macrophages in uiuo in

infected animals display no global inhibition of func-

tion; rather they are appropriately activated in situ

and remain in a resting state in unaffected tissues. In

Lyme carditis, they produce increased levels of mRNA

for pro-infl ammatory cytokines, reflecting appropriate

macrophage activation and display no evidence of

pressure toward immune down-regulation.

Tick saliva contributes to the failure of phagocytes to

clear organisms from the skin in initial infection. Saliva's

inhibition of phagocyte function gives the infecting

spirochaetes an initial advantage in evading the sentry

phagocytes.

Persistence may depend on the spirochaetes them-

selves: there is evidence that spirochaetes down-regulate

their antigenic surface proteins or coat them with

host proteins. Freeze fracture electron microscopy of B/

reveals fewer surface-expressed proteins than on other

spirochaetes, and an mRNA anay analysis of Bb

lipoprotein genes during the course of murine infection

shows a reduction from 116 genes expressed to fewer

than 4O genes remaining at 30 days of infection , after

induction of adaptive immunity' The paradoxical

persistence of spirochaetes in the host, despite

appropriate activation (or non-activation) of phagocytes,

remains mysterious.

O Ruth Montgomery is aSeniorResearch
Scientist in the Department of lnternal Medicine
atYale IJniversity Schoo/ of Medicine, 333 Cedar
Sfreef, New Haven, CT06520-8031, USA.
Tel. +1 203 785 7039; Fax *1 203 785 7053
em ai I ruth. m ontg ome rY @Yale.ed u
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Tick borne relapsing fiever in
Tanania
Sal ly J. Cutler & Al ison Tal bert

Scientists and healthcare specialists working

towards the control of tick-borne relapsing

fever (TBRF) met recentlv in Mvumi. near

Dodoma, Central Tanzania. This disease, caused by

the spirochaete Borrelia duttonii and transmitted by

Ornithodoros moubata tick vectors, remains a significant

cause of mortality and morbidity throughout much of

Tanzania. The traditional 
'tembe'houses 

are frequently

infested with the tick vector and the disease particularly

affects young children and pregnant women, resulting in

foetal loss and neonatal deaths (the perinatal mortality

rate is 436per 1,000).

Delegates were updated on the number of cases in the

Mvumi and Mwanza districts where the disease is

endemic. The annual incidence in children in Mvumi

under a year is 384 per 1,000, and 163 per 1,000 iri

children under ) years. However, little data are collated

on the local levels on disease for the remainder of

Tanzania.

Recent work on the tick vectors suggests that O.
porcinas dontesticus may be the principal vector in

Tanzania. Phylogenetic analysis of ticks and patient

samples has indicated the presence of a novel borrelial

species showing a closer resemblance to New \forld

species than those present in Africa. The role of this

spirochaete in clinical disease has yet to be determined.

Other studies on the possible extended reservoir for

this disease beyond man are currently underway.

Certainly, most other borrelial species exist with their

natural reservoir in either rodents or birds, the exceptions

being B. duttonii and B. recurrentis. Both rats and chickens

frequently share traditional tembe accommodation and

consequently will have close proximity to the tick

vectors. For man to serve as the sole reservoir, it would be

expected that these spirochaetes should persist at a site

where they can be readily acquired by their arthropod

vectors. Evidence ofspirochaetes present in the blood of

asymptomatic vil lagers

was presented; however,

only 7I- I  % (6154) of

febrile and 4.2 % (I3 I 307)

of afebrile children under 5
years of age were positive.

$Thether this is sufficient

to maintain the infectious

cycle remains an open

question. Certainly, these

spirochaetes are able to

undergo ant igenic var i -

ation, presenting different

variable membrane pro-

teins to the hosts' immune

system.

Molecular mechanisms

of antigenic variation are

also being studied, and

different variable membrane protein genes were

reported. Furthermore, these spirochaetes have recently

been shown to bind soluble immune mediators such as

factor H and factor H-like protein.

A clear need for accurate surveillance to determine the

size and extent of TBRF was demonstrated. Although

funds for this are currently unavailable, data collection

from selected regions could be collated. This, together

with further work to understand both spirochaete-

vector and host-spirochaete relationships, will allow

investigations on possible intervenrion strategies. Full

details ofthe meeting can be viewed at www.ml'umi.org.

TOP LEFT:
The semi-arid savannah of Central
Tan zan i  a.

BELOW:
Chicken roost ing in  the k i tchen
area ins ide a t rad i t iona l  house.

P||OTOS S J. CUTLER
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The 2nd
International
Conference on
tick-borne
relapsing fevertook
place recently in
Africa, Sally Cutler
and Alison Talbert
describe some of
the latestf indings
on this l i fe-
threatening
disease.
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Emeqg i ng bartonellosis
Christoph Dehio & Anna Sander

Bartonellae are arthropod-borne pathogens of

growing medical importance . Until the early

1990s, only two species of this bacterial genus,

B. bacillifurmis and B. quintana, were recognized as caus-

ing disease in humans. In addition to re-emergence ofthe

human-specific B. quintana, a number of zoonotic

Bartonella species have now been recognized as causative

agents for a broadening spectrum ofdiseases that can be

transmitted to humans from their animal hosts. Most

prominent ly,  B.  henselae is  an important  zoonot ic

pathogen that is frequently passed from its feline

reservoir to humans.

Bacteria of the genus Bartonella are Gram-negative,

pleomorphic, fastidious bacill i that belong to the cx-2

subclass of Proteobacteria. All Bartonella species ̂ ppear

to have a specific mammalian species as a host, in which

TahEe 1 " Bartonellaspecies, their natural lesentoir, mode of
transmission, and human diseases

Bartonellaspecies

lluman-specif ic species :

B,bacilliformis

B, quintana

loonotic species:

B, daridgeiae

B, elinbethae

B grahanii

B, henselae

B, v i nso n i i subsp, ar u p e n si s
'8, 

washoensii

Animal-specilic $pscie$r

B, alsatica

B, birtlesii

B, bovis(='6, weissii)

B. capreali

B,chonelii

B, doshiae

B, koehlerae

B, peronyni

B, uhoenbuchensis

B, talpae

B taylorii

B,tribocorun

B, vi n so ni i subsp, b e rkh offi i

B, vi n s o n i i subsp. vi n n n i i

Reseruoir Uector Human diseases

Deer ked

they cause a long-lasting infection within the red blood

cells (intraerythrocytic bacteraemia). Blood-sucking

arthropod vectors transmit the bacteria from this reservoir

to new hosts. Incidental infection ofnon-reservoir hosts

(e.g. humans by the zoonotic species) may cause disease,

but does not result in intraerythrocytic infection.

,ii:i Natural history and epidemiology
Humans are the only known reservoir for two Bartonella

species, B. bacillifurmis andB, quintana.

B. qaintanawas a leading cause of infectious morbidity

among soldiers during \forld \Var I, and recurred on the

East European front in \7orld \War II. The disease,

Trench fever, is rarely fatal and is characterizedby an

intraerythrocytic bacteraemia with recurrent, cycling

fever. It is transmitted among humans by the human

body louse Pediculus harnanus. Although almost forgotten

by medical science since the end of World \Var II, B.

quintana re-emerged as an agent of disease among

homeless people and those with a lowered immune

response towards the end of the 2Oth century, exhibiting

novel symptoms.

B. bacilliformi,i was described by the Peruvian

physic ian Alberto Barton In 1909. FIe observed the

presence of intraerythrocytic bacil l i in blood smears of

patients suffering from Carri6n's disease. This biphasic

disease is transmitted by the sandfly Lutzomyia

uerrxtcarum and occurs endemically in the valleys of the

South American Andes of Peru, Columbia and Ecuador.

The infection can manifest as the life-threatening

condition called Oroya fever, where the patient suffers

from anaemia and a high temperature. If the patient

survives, this may be followed by a condition called

verrugaperuana, which is a less dangerous chronic illness

chancterized by benign wart-like vascular lesions on the

skin.

In recent years, the appreciation of the widespread

occurrence of Bartonella species in the bloodstream of

mammals has resulted in the description of several new

Bartonella species. In several instances this has allowed

researchers to connect the presence ofthese bacteria with

human diseases of previously unknown origin. Table 1

lists the 20 species of the genus Bartonella. So far, eight of

them are known to be zoonotic species that can act as

pathogens in humans, although the preferred host is

anothermammal.

:,i::i B, henselaei a maior zoonotic pathogen
B. benselae (Fig. i) is the most important zoonotic species

to cause human disease.  This pathogen is d ist r ibuted

worldwide and causes intraerythrocytic bacteraemia in

the feline reservoir host. Between40 and 70 %o of cats

living in warm, humid geographic regions have either an

active infection within their bloodstream, or have

antibodies, indicating that they have been infected in the

past. Feral cats are more likely to be infected than pet cats

Human Sandfly Carrion's disease:
0roya fever and rterruga peruana

Human Body louse Trench {ever, endocarditis,
bacillary angiomatosis peliosis

Cat
Rat
Mouse, vole
Cat

Mouse
Ground squirrels

Rabbit
Mouse
Cattle / cat
Roe deer
Cattla
Vole
Cat
Deer, mouse
Roe deer
Mole
Mouse, vole
Rat
Dog
Vole

Cat flea

Cat flea

Iicks

Ticks

Vole ear mite

CSD

Endocarditis, nettroretinitis

Neuroretinitis

CSD, endocarditis, bacillary

angi0matosis peli0sis neur0retinitis
* 

Futlr,, bacteraemia

Myocarditis
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from the same region. Although some of these animals

may be bacteraemic over aperiod ofmore than 1 year,cats

usually appear healthy and asymptomatic. Transmission

to humans occurs by the cat flea Ctenocephalides felis, or

directly by cat scratch or bite.

B, henselae can cause a vafiety of clinical manifest-

ations. Cat-scratch disease (CSD) was first described in

1 9) 0 by the French physician Debr6 in patients suffering

from inflamed lymph nodes following cat scratches. CSD

occurs worldwide inallage groups. In the US, B, benselae

causes 22,OOO diagnosed cases of CSD per year, requiring

hospitalization of about lO % of the patients. Most cases

occur in October to March, when a closer and more

prolonged contact with cats occurs indoors. Regional

swelling ofthe lymph nodes (F15.2) is the most common

clinical manifestation of CSD, but atypical symptoms

with involvement of the eyes, l iver, spleen, central

nefvous system, skin, bones or other ofgans may occui,

particularly in immunocompromised individuals.

In recent yearc a large number of Bartonella infections

of the heart (endocarditis) have been reported in the

literature, indicating that it may cause 34 % ofall cases.

Homeless and chronically alcoholic individuals are

particularly susceptible to the disease. In the immuno-

compromised, especially HIV-infected, patients

bacillary angiomatosis peliosis is the most common

clinical manifestation of an infection with B. henselae.

The symptoms are red, blood-fi l led lesions on the

patient's skin due to proliferation of surface blood vessels,

and resemble pyogenic granulomas, haemangiomas or

Kaposi's sarcoma.

Laboratory diagnosis of B. henselae and other B artonel la

infections uses the most recent developments in

serological testing Iindirect immunofluorescent

antibody assay, enzyme-linked immunosorbent assay
(ELISA), $Testern blot analysisl, histopathological

investigation of lymph node specimens, skin biopsies,

or other clinical mateial, and PCR amplification of

B art one I la DNA from human specimens.

ffi Pathogenesis

During infection of their mammalian hosrs, barronellae

migrate towards two cell types, the red blood cells
(erythrocytes) and the cells l ining the blood vessels
(vascular endothelium). The invasion and long-lasting

intracellular colonization of erythrocytes occurs

exclusively in the normal reservoir host (i.e. humans for

B. bacilliformis andB. quintana; other mammals for other

Bartonella species). In contrast, vascular endothelial cells

are targets in both reservoir and incidental hosts, and

their infection by bartonellae may result in the formation

of proliferative tumours. This ability to stimulate

uncontrolled growth of vascular tissue is unique ro

bartonellae. Cultured human vascular endothelial cells
provide an in aitro system to study the interaction of
B. henselae with the human vascular endothelium.

The bacteriaare internalized by endothelial cells and

activate a proinflammatory phenotype. Moreover,

the infection inhibits programmed cell death (apoptosis)

and stimulates multiplication of the endothelial

cells (Fig. l), thereby facilitating the formation of vaso-

proliferative lesions. Recent evidence has demonstrated

that most of these dramatic

changes in endothelial

cell physiology are medi-

ated by bacterial proteins

that are delivered into

infected endothelial cells

by the bacterial type IV

secretion system VirB.

Since animal models of

Bartonella infection have

shown that the VirB system

is essential for establishing

an infection, and many of

its components afe on the

bacteial cell surface, it

is a promising target for

vaccine development. One

component of VirB, the

17 kDa antigen, has

aheady been shown to

be immunogenic, and

indicates a way forward.

O Dr Christoph Dehiors Assrsfant Professor for
Molecular Microbiology atthe Biozentrum of the
U n ive rs ity of B ase l, Switze rl an d.
Tel .  +41 61 267 2140;Fax+41 61 267 21 1B:
e mai I ch ri stoph.de h io @u n i bas.ch
O Dr Anna Sander is Assistant Professor in Medical
Microbiology, Department of Medical Microbiology
and Hygiene, University of Freiburg, Germany.
Tel. +49 761 203 6529: Fax +49 761 203 6529:
e m ai I sander@u kl. u n i-frei bu rg.de

UPPER LEFT :
$$g- t .  0olonies of B, henselae
(large) and B, c I arri d g eiae (snall)
iso la ted f rom cat  b lood
COURTESY A.  SANDER

LOWIR LEFT:
S$9"  S.  Regional  swel l ing o f  the
lymph nodes is  a  common c l in ica l
manifestat ion of CSD
COURTESY A SANDER

BELOW:
$$9.  S.  Coloured scanning
electr0n micr0graph of B, henselae
bacter ia  (b lue)  in fect ing a  human
ce l l ( b rown)
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The significance of genetic contrcl
inTSEs
Wilfred Goldmann

Transmissible spongiform encephalopathies
(TSEs), also called prion diseases, are

uncoriventional diseases. The agefit is not a

standard micro-organism, incubation periods can be

several years and the most characteristic pathology is

the accumulation of the prion protein, PrP. TSEs are

endemic in domestic sheep (scrapie) and have been

naturally transmitted to cattle (bovine spongiform

encephalopathy, BSE) and experimentally transmitted to

laboratory rodents. In humans they occur sporadically as

Creutzfeldt-Jakob disease (CJD).

\7hen BSE began to infect first hundreds and then

thousands of cattle in the UK, the question arose why

this new form of TSE had affected cattle to this extent,

but not other farmed species such as pigs. \7hy did

almost a hundred domestic cats develop a feline TSE, but

no dog was ever diagnosed with a TSE? Is there a method

to predict the TSE susceptibil ity of any mammal,

whether domesticated or wildlife? Research into

scrapie and CJD is helping us to answer these important

questions. Crucially, it is now known that the suscepti-

bil ity to disease and the long incubation periods are

under strong genetic control ofthe PrP gene.

PrP gene dependent susceptibil ity operates at two

levels. Primary susceptibil ity demands that the

organism produces the PrP protein. It was shown that

transgenic mice without functional PrP gene cannot

develop experimental disease and it is reasonable to

assume that this resistance would apply to scrapie and

other natural TSEs. Are there any mammalian species

that do not have a PrP gene? The answer is no for alI I2O

mammals of many gener:-that have been analysed so far.

Whether functional PrP protein is always present in the

Are wildlife
species less prone
to TSE diseases
than domesticated
animals?
Wil f red Goldmann
assesses the latest
f indings on PrP
gene dependent
susceptibil i ty.

BELOW:
The PrP protein structure is partly
descr ibed which he lps to  l ink  the
pos i t ion o f  amino ac id  changes
associated with disease to protein
st ructure Amino ac id  pos i t ions
genet ica l ly  var iab le  tn  sheep are
h igh l ighted in  co lour .
COURTESY W GOLD[/IANN

relevant tissues is currently not known. Secondary

susceptibil ity stipulates that PrP protein has to have a

susceptible amino acid sequence. The PrP protein gene

contains about 2J5 codons. It is well conserved with

common motifs found in PrP of very divergent genera.

Amino acid vadations are. however, common which

makes it diff icult to predict changes relevant to TSEs.

Despite this, definitions of susceptible sequence motifs

have emerged.

Fortunately, sheep represent an excellent model for

studying the link between genetic control of disease

and the many variants of the PrP gene (PrP alleles).

More than 20 ruminant PrP alleles have been described;

several show major, some very subtle, effects on suscepti-

bil ity. They are almost ali associated with single

amino acid substitutions. For example, the amino acid

glutamine is encoded at codon 1 7 1 of sheep PrP and can

be linked to susceptibil ity. If however arginine is

encoded at position 177,as found in sheep, resistance is

conferred. Most importantly, this effect is dominant, so

that, i.e. heterozygous glutamine/arginine genotypes are

less susceptible than glutamine/glutamine genotypes.

Higher resistance of heterozygous PrP genotypes has

also been shown for codon I29 ]n human TSEs. These

sequence positions and genotypes appear to be of

fundamental importance for assessing or predicting

susceptibility.

Having demonstrated in sheep that the amino acid at

codon 171 is crucial for the development of scrapie, it is

of great interest to analyse which other species are

polymorphic at or near to the 171 position. Arginine at

171 has not yet been found in wildlife, but significantly

humans encode a different amino acid in this position

(glutamic acid). \Thether this is a result of genetic

selection, which makes us less susceptible but not quite

resistant to TSEs, remains to be investigated. The PrP

genetics in wildlife are mostly unknown as often only

one or very few samples are analysed. From the few

available data it appears however that genetic variation

of PrP in wildlife species is common. Keeping in mind

that heterozygosity in the PrP locus is advantageous

with respect to TSEs, one may speculate that a lower

susceptibility is a consequence.

Many years ago it was proposed that the TSE agent is

ubiquitous, consequently every mammal may be

exposed to it, but only a few are susceptible to disease. If

this were the case we might expect to see the PrP gene

sequence evolved into a semi-resistant form, which

remains only susceptible to new strains of the TSE agent.

Most species may be genetically resistant to the extent

that epidemic outbreaks are less likely, although

individual cases may stil l occur. If this resistance is

overcome by the change of environmental factors

(i.e. feeding practice), epidemics such as BSE in cattle

result. Except for chronic wasting disease in American

deer. TSE-like diseases have so far not been observed in
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the main reason may well be strong genetic resistance

due to the prevalence ofhighly resistant PrP sequences.

This could have come about due to the factthatananimal

with a neurological disease becomes easier prey. It would
represent a stronger selection pfessure on the genetic

background than exists in domesticated species.

But more subtle genetic modulations may be equally

effective. PrP variants may have evolved in wildlife

that led to an extension ofincubation periods beyond

the normal lifespan. This effect would certainly be more

evident in wildlife than in domestic or laboratory

animals, which have a longer l ife expectancy. Sfhat is

the likelihood that wildlife represenrs a reservoir of new

TSE agent strains? N7e cannot answer this with our

current scientif ic knowledge, but research into the

significance of non-clinical carriers of infection in sheep
is underway and will provide important answers in the

future.

O DrWilfred Goldmann is a SeniorResearch
S ci e nti st at th e N e u ro path o g e n e s i s U n it, I n stitute
for Animal Health, Edinburgh, EHg 3J F, U K.
Tel.01 31 6675204
emai I wi lf red.g ol d man n @b bs rc.ac. u k

ABOVE:
Genet ic  d ivers i ty  in  the PrP gene
protects populations from TSEs. In
the green popula t ion a l l  ind iv idua ls
are o f the same PrP genotype (a /a)
and many wi l l  succumb to  d isease
(whi te  sheep) ,  In  the b lue
population heterozygous genotypes
(a/f) decreases the overal l  disease
rate  The ye l low popula t ion is  f ree
of disease as the reslstant al lele
( f )  dominates the genepool
COURTESY W GOLDMANN

SGM has been responding to consultat ion documents and
help ing to  shape sc ience po l icy  in  the UK,  Repor ts  have
now appeared on the following topics,

In Spring 2003, the Department for Environment, Food and
RuralAffairs (DEFRA), in col laboration with the Scott ish
Executive and the Welsh Assembly Government, consulted
on preparin g an Animal Health And Welfare Strategy for
Great Britain. The resultant strategy is iniended to reduce
the economic, social and environmental impact of animal
diseases and improve the welfare of al l  animals kept by
m an (www.d ef ra,gov. u k,/an i m al h,/ahws/d ef au lt, htm).

SG M also contributed to the Royal Society consultation on
M e as u r i n g B i o d i ve rs i ty f o r con se rvati on (www. royal soc.
ac,u k/tem plates,/statements,/StatementDetai ls.cf m ?state
mentid:232), The loss of species has accelerated over the
last 2OO years and effect ive methods of measuring bio-
diversity, based on sound science, are urgently needed to
monitor changes in the state of l i fe on earth. The main
recommendation of the report is the routine application of
a  f ramework,  deve loped for  se lect ing and under tak ing
appropriate ways of measuring biodiversity. The report also
cal ls for the crucial merging of biodiversity information to
make scattered data, held global ly in museums, l ibraries
and informal records, more readily available and useful,

The House of Lords Select Committee on Science and
Technology held a consultation on Fiqhting lnfection
(www.pu bl ications.parl ia ment,uk/ pa/ld2oo2}d /ldselecV
ldsctech,/1 3Bl1 3801.htm). Infect ious disease is a sionif i-
cant cause of human i l lness and death and the 

"r"rg6n.uof new infections, such as SARS, causes widespread
anxiety and affects international travel and trade. Services
expecied to protect the populat ion from both common
and more unusual  in fect ions are under- resourced and
over-stretched. Recommendations from the reoort include
i m provi n g col laborative relat ionsh i  ps across the various
health services ( including international services), ensuring
there are suff icient, well- trained health professionals,
funding for research to provide an evidence base for
improving the diagnosis, treatment, prevention and control
of infect ions, secure supplies of vaccines in case of
epidemics and the provision of clear advice and informa-
t ion to the public.

SGM has also submitted responses to two further consul-
tat ion documents;the f inal reports are pending.

The Royal Society called for evidence on the detection and
decontamination of chemical and biological weapons, The
working group set up for this study wil l  use the evidence
submitted to identify cutting edge science and technology
that might practical ly be applied to detection and decon-
tamination in the future.

The Food Standards Agency (FSA) consulted on the strat-
egy for the control of Campylobacterin chickens. The FSA
has a target to reduce the incidence of human food-borne
disease by 20 % by April 2006. Campylobacfer is the
greatest chal lenge as far as this target is concerned and
there is strong evidence that the most significant route by
which people are exposedto Campylobacter is through
chicken.

C Faye lones, Public Affairs Administrator

wildlife. Based on our experience with domestic animals
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Prions inthewild:
CWDindeerandelk
Elizabeth Williams & Michael Miller

No - it is not 'mad deer disease' or bovine

spongiform encephalopathy (BSE) in deer and

elk. But chronic wasting disease (C\fD)

belongs to the same group of prion diseases known as

the transmissible spongiform encephalopathies (TSEs)'

C\7D is a prion disease that seems to be specific to

cervids (members of the deer family) in western and

midwestern North America. Although the origin of the

disease is not known it appears to be related to a disease

called scrapie ofdomestic sheep and goats.

\7hile it may appear that CWD is an emerging

infectious disease in wildlife because of all the concern

about the TSEs worldwide, it is not a new disease' CN7D

has been present in parts of Colorado and \Tyoming in

the Rocky Mountain region of the United States for

more than 30 years and probably considerably longer

than that. It is only within the last decade, essentially

since BSE was found in the UK, that there has been much

interest in CWD other than by a few wildlife managers

and scientists. But with surveillance programmes

detecting CS7D in new locations in North America and

increasing numbers of affected animals being diagnosed,

C\fD has become a concern to wildlife managers,

hunters, conservationists and the general public'

.$ EpidemiologY
Like all of the TSEs, C\fD is a disease of adults' Most

clinically affected deer and elk are 3-7 yearc of age; both

males and females become ill, although the males (buck

deer and bull elk) are more likely to be affected in free-

rangingpopulations than are the females (doe deer and

cow elk). Both native species of deer in North America,

mule deer (Odocoileus hernionus; they are called mule deer

because they have big egrs) and white-tailed deer

(Odocoileus uirginianus; called white-tailed deer because

they have distinct white tails that they'flag'when they

are running) are susceptible and seem to be the primary

hosts. EIk (Ceruas elaphus nelsoni; also called 
'wapiti ' ,

^ name given to them by native Americans) are also

susceptible. Elk are closely related to the red deer of

Europe (multiple subspecies of Ceruus elapbas)' C$fD is

not seasonal and affected animals m y ^ppear at any time

of the year. However, in the wild, cases are more often

observed during the fall and winter due to an increase in

visibil ity and possibly the stressful effects of winter

weather and shortage of fonge.

Because of the way that cervids arc man ged in

North America there are two related but different on-

going epidemics of CWD' First, free-ranging deer and

elk in parts of '07yoming, Colorado, and Nebraska

maintain CS7D in their populations. The disease is

probably slowly spreading through natural movements

of animals as they mrgrateand disperse. The other C\flD

epidemic, which may have a common origin with the

disease in free-ranging deer and elk, is occurring in

privately owned game-fatmed animals (primarily elk)'

North America through human-assisted movement of

captive animals in commerce' Instances of possible

transmission of CNflD from wild animals to captive

animals and vice-versa have been observed, although

definitively documenting movement of a disease

through populations of wild animals is extraordinarily

difficult.

,s,Transmission
Understanding how an infectious disease is naturally

transmitted is important for developing control

and eradication strategies. Tracking the routes of

transmission of two similar animal TSEs, scrapie and

C\fD, has been a challenge to scientists' Scrapie has

been known for centuries and it is only within the last

few years, with improved diagnostic techniques, that

contact with placenta from a scrapie-infected ewe has

been found to be important for transmission within

flocks. The contribution of direct (animal to animal)

or indirect (environmental contamination) horizontal

routes of transmission in scrapie is not clear. In

contrast, C\fD appears to move between animals

differently. Transmission from doe to fawn (maternal

transmission) does not drive C\7D epidemics, but

rather horizontal transmission appears to be critical. This

observation suggests that control of C\7D epidemics

will be difficult both in captive and free-ranging

situations.

But exactly how does the C\(D agent get from one

animal to another? Based on the presence of agent in

lymphoid tissues lining the alimentary ttact, excretion

in saliva andlor faeces seems a likely route to the external

environment where a susceptible deer or elk could

become infected. In free-ranging herds, it is also possible

that decomposing carcasses of C\WD-affected deer and

elk, containing high titres of CS7D agent in brain and

spinal cord, could sefve as a source of agent for other

animals. \7e are studying these possibilities; but as with

most TSE animal research, patience is necessary due to

the very long incubation periods characteristic ofthese

diseases.

Chronic wasting
disease (CWD) is a
TSE that affects
members of the
deer family in North
America. lt is the
onlv TSE known to
ociur in free-
ranging animals,
Beth Will iams and
Michael Mil ler
describe the
epidemiology of
CWD, how it
spreads and why it
is so unusual,

TOP RIGHT:
A section of brain from a mule
deer with CWD The red-staining
material around the large neurons
is disease-associated PrP.
COURTESY E. WILLIA[/IS
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CS7D is a unique member of the TSEs. It is the only TSE
known to occur in free-ranging animals. That leads to

some significant diff iculties in trying to manage and

eradicate it. Free-ranging deer and elk in western North
America are found at relatively low densities spread over
large tracts of private and public land which vary from

suburban to wilderness. Deer and elk in North America

are publicly owned and the public has mixed feelings

about how CSTD should be managed. Thus there is no

consensus among all concerned entities on how to

address this disease or that C\fD is even a problem that

requires active management.

Ttansmission of C\(D appears to be highly efficient

in comparison with other animal TSEs, resulting in
prevalences of greater than 90 % in some densely

confined deer and elk populations. Another important

difference is that susceptibil ity of sheep to scrapie is

modulated by genetic factors; these do nor seem to play a
very significant role in epidemics of C$flD in deer and

C\7D presents many challenges to wildlife managers,

scientists, regulatory agencies, and the general public.

As with any disease thar has potential negative

implications for populations of wild animals or for

human or domestic animal health, developing

approaches to management or eradication is complex.

Many agencies and scientists have recently turned their

attention to the study of CNTD; no doubt important

insights into the epidemiology, transmission and control

of this disease will be forthcomins.

Stay tuned.

O Dr Elizabeth Williams is a diagnostic
veterinary pathologist and wildlife veterinarian at
the University of Wyoming, Laramie, Wyoming,
USA.
email storm@uwyo.edu
O Dr Michael Miller is awildlife veterinarian with
the Colorado Division of Wildlife, FortCollins.
Colorado, USA.
em ai I m i ke. m i | | e r@state.co. u s

ffiffiwffi
Shore
Biology of living Fungi CD-R0M
dffi te Fungal Cell Biology Group atthe University of Edinburgh, in
ffi
W assoctation with the British Mycological Society, has developed
on CD-R0M a compilation of movies that illustrates key aspects of the cell
biology of living filamentous fungi,Ihe movies have been obtained using
confocal microscopy and showtime-lapse sequences and three-
dimensional reconstructions of fungal cells $ained with fluorescent dr7es
and/or expressing 0FP

The aim ofthis publication is to provide a valuable resource and powerful
educational tool showing the dynamic nature offungal cells. The target
audience is anyone interested in fungal biology, particularly students and
those teaching mycology,Ihe movies can be readily imported into
Microsoft Powerpoint@ presentations. Click on wwwfungalcell.org to
preview the package, which costs 120 (incl, UK pA p), 0rder via the
website,

An Introduction to Practical Microbiology
f f i . - ,

ffifhis DVD has been produced at Manchester Metropolitan
W University by SGM Education Group Convener, Professor Jo
Verran, with the assi$ance of some of her students and Dean Madden of
the NCBE, lt includes a 30 minute film with commentary describing basic
laboratory skills in microbiology such as aseptic technique, making streak
plates and Gram staining, Also playable in chapters, it is accompanied by a
36-page colourtextin PDFformatwhich can be printed off,

Ihis package is suitable for all beginners in practical microbiology,
including school students, The price is 130, Contact Jo Venan for further
information : j.verran @mmu.ac.uk

Mushrooms in Aft Registry
ffi anvnnp inforoctod in lhg COnneCtiOn Of peOple Of differentffi" 

"1""" 
"''.:l""'"",

W cultures with mushrooms learns that, until modern times, there
are many gaps in our knowledge, 0n the assumption that paintings may
yield useful information a Registry of Musltroons in Arthasbeen compiled,
lts purpose is'to contributetothe understanding ofthe relationship
between mushroons and people as reflected in works of art fron different
historicalperiods, and to pmvide enjoynenfto anyane interested in the
subjed.

The Regi$ry includes about 600 entries, mainly European paintings and a
few tapestries. lt is subdivided into art periods, a taxonomic listing, works
depicting vendors and kitchen scenes, and people collecting mushrooms,
The Regi$ry, which is sponsored by the North American Mycological
Association, can be fou nd at http//members,cox,net/tnttshroomsinarU
For many entries there are links to websites where reproductions can be
found, Suggestions forfurther entries are welcome, Contactthe curators:
Elio Schaechter (mschaech@sunstroke,sdsu,edu), Ijakko Stijve
(tjakko.stijve@bluewin,ch) or Hanns Kreisel (Hanns,Kreisel@gmx.de).

TOP LEFT:
Healthy free-ranging mule deer
0L]cKs.

LE FT:
A subc l in ica l ly  CWD af fected
captive elk

PHOTOS E WILLIA[ /S

Further rcading
Miller, M.\W. & \Tilliams,
E.S. (2003). Prion disease:
HorizontaI prion rransmission
in mule deer. Nature 425,
5>-16.

Villiams, 8.S., Yuill, T.,
Artois, M., Fischer,J. &
Haigh,S.A. (2002).

Emerging infectious diseases
in wildlife. .lcl Tecb Rw I nt Off
Epizootics 21, 139-157 .

\Tilliams, E. S., Miller,
M.$/., Kreeger, TJ., Kahn,
R.H. & Thorne, E.T. (2002).

Chronic wasting disease of
deer and elk: a review with
recommendations for
management .J Vildl Manag
66 ,55 r -563 .
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Editor ol Microbiology Today
O Council welcomed Dr Gavin Thomas, who takes up
his  nostas Fd i tor l rom Q Spnlemhcrand:nooin ted h im as
a member  o f  Counc i l .  The outgo ing Edi tor ,  Dr  Mer ie l  Jones,
s a i d  s h e  h a d  e n i n v e d  h e  r  t i m p  i n  t h p  i o h  a n d  w i s h e d  h e r

successof well  for his f  uture term,

Attendance at CRAC Graduate Schools
O Counci l  aooroved a recommendation from Treasurer's
Com m ittee that Postg rad uate Student Mem bers, who are
ine l ig ib le  for  f  und ing f  rom Research Counci ls  or  o ther
studentshrp-awarding bodies to attend CRAC Graduate
Schools, could in f  uture apply to the President 's Fund for
suooort.  This would be in addit ion to the member's
ent i t lement to  a  normal  grant  (see p.177 for  deta i ls ) ,

H EFCE Gonsultation on Postgraduate
Research Degree Programmes
O Counci l  agreed that the H EFCE document encapsulated
com mon practice, but noted that there was need for a good
balance between postgraduates and postdoctoral fel lows
in any research grouping, and the need for f  lexibi l i ty of
i n t e r n r e t a t i o n  o f  t h e  A - u e a r  r - n m n l e t i n n  r r  r l e  S o m e c o n c e r n

was expressed that there was no mention of outputs, such
^^ rL-^ ^"^^^+^+i^^ *tet students should oubl ish researchd J  l I u  u  U U L l d l t u t  I  l I c

0aoers f rom theirwork,

SGM and the media
O Counci lwas pleased to hearthat Counci l  and Society
members had received extensive coverage on Slovenian
te lev is ion dur ing the recent  FEMS Congress in  L lub l jana.

Enhancements to the SGM joulnals website
O Counci l  noted that a number of enhancements had
been ordered for our journals at the HighWire site and
these would be ins ta l led in  due course.  They inc lude
enabling Google to search ful l- text art icles and
enhancements to the home and archive pages.

Retiring members of Gouncil
O Counci lwas chaired forthe lastt ime by ProfessorSir
David Hopwood,who thanked the retiring elected
members, ProfessorColin Howard and Professor
Dave Kelly, fortheir contr ibutions during theirterms. He
also than ked the outgoi ng Editor of M icrobi ol ogy Tod ay,
Dr Meriel Jones, for her excel lent work leading the in-
house team to produce a most attract ive magazine, which
hrnr  rnh t  n rea t  c red i t  to  SG M.  Cou nc i l  members  exnressed' ' : J ' " * '

their appreciat ion for Professor Hopwood's contr ibution
over his 3 years of off ice by a round of applause.

O Alan Vivran, General Secretary

Do you have a postto f i l l?

Are you seek ing a job or  a  Ph D s tudentsh ip?

SG M can help! Microbiology job vacancies, studentships
and postdocs are now advert ised on the SG N/ website.
Th is  newserv ice is  cur rent ly f reeforSGM members.  See
the SG M Uobs' page to browse the latest vacancies or
f ind out how to advert ise a post. Fol low the l inks f rom
th e' N oticeboard' pag e at vuvuw.sgm.ac.ukl
noticeboard.cfm. Fo r f u rth e r i n f o rm ati o n co ntact
Faye Jones (f lones@sg m.ac.u k).

m TODAYVOL30/NOV03

New Members of Council and
Group Gommittees 2OO3
Gouncil
Following the cal l  for nominations to f i l l three vacancies for elected members of Counci l
and a ballot of all ordinary members of the Society, the following have been elected to serve
for 4 years from 9 September 2003:

Professor Lorna A. Casselton University of Oxford
Professor Nicholas H. Mann Universityof Warwick
Professor Tony C, M inson University of Cambridge

Biographies of the new Counci l  Members appear on p. 1 75.

A profile of Dr Gavin Thomas, new Editor of MicrobiologyTodaycan also be found on p. 1 75.

Groups
New Committee Members elected by postal ballot (Clinical Microbiology and Virus
Groups) or elected unopposed (all other Groups) to serve for 3 years f rom 9 September
2003 are as followsr

Eukaryotlc Microbiology - lVo vacancies
Fermentation & Bioprocessing - 1 vacancy

R, Dennett
PA, Hoskisson

Cells & Gell Surfaces
K,A, Homer
M.P, Stevens
LC, Sutcliffe

Glinical Microbiology
M.R. Barer
S,C, Clarke

GlinicalVirology
J. Breuer
P Mackie
PS. Rice
S.J, Skidmore

Food & Beverages - /Vo vacancies
lrish Branch

C,L, Lowery
S,G.Smith

Microbial Infestion
N.P Minton
K. Robinson

H.J, O'Neil l  has taken over as Group Convener

Education & flaining - No vacancies
Environmental Microbiology

LM, Head
G,l. Paton
D.A, Pearce

King's College London
lAH, Compton
U niversity of Northumbria

U n iversity of Leicester
Meningococcus/Pneumococcus Lab, Glasgow

St Bartholomew's Hospital, London
Royal Hospital for Sick Children, Glasgow
St George's Hospital, London
Pri ncess Royal Hospital, Telford

U n ivers ity of N ewcastle
University of Aberdeen
British Antarctic Survey, Cambridge

Eden Biooharm, Ellesmere Port
John lnnes Centre, Norwich

University of Ulstel Coleraine
Trinity College Dublin

Oueen's Medical Centre, Nottingham
U niversity of Nottingham

University of Northumbria

University of Sunderland
Glasgow Caledonian U niversity
National University of lreland, Maynooth
Glasgow DentalSchool

NlBSC,Potters Bar
Insiitute of Virology, Glasgow
lAH, Pirbright
Universityof Wales College of Medicine, Cardif f

Physiology, Biochemistry & Molecular Genetics
G,W Black

Systematics & Evolution
S,P Cummings
N,A. Logan
J.O. Mclnerney
H.J, Rolph

Virus
N.M,Almond
D,J. Blackbourn
L,K. Dixon
G.W.G.Wilkinson



New Elected Members of Gouncil
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Lorna graduated i n Botany
at University College
London and continued in
the same departmentto do
her PhD and postdoctoral
research in fungal genetics,
After 25 years teaching
genetics at Oueen Mary
College London, she
decided in 1 991 to devote
hert imeto research and
moved to Oxford where she
held a Research Fellowshio
from BBSRCfoT 10vears.
She is now Emeritus
Professor of Fungal
Genetics atOxford and was
awarded a Leverhulme
Emeritus Fellowsh io this
year.

There has only been
one fungus in Lorna's life -
Conrinus cinereus.Her
research in recent vears
has focused on disiecting
the complex mating type
system of this fungus and
unravel l ing the molecular
basis of mate recognition,
With its genomic sequence
now available, her current
interest is in developing the
necessary tools for genome
analysis. She is doing this in
collaboration with the
mushroom research g rou p
at Horlicu ltu ral Research
I nternational, Wel les bou rne,

ffis-ep1$qmws*s;g$.
$$$q*fu $Wwwxwx
Nick Mann trained init ial ly
as a biochemist at the
University of Liverpool and
became interested in
cyanobacteria through a
final year research project
on cyanobacteria(then
known as blue-green algae)
in the laboratory of Noel
Carr, This led on to PhD
research in the same
laboratory.

The first postdoctoral
posit ion was as a Guinness
Fellow in the Chemical
Microbiology Unit at Oxford
University working with
Professor Joel Mandelstam
FRS on Bacillus subtilis
sporulation, This was
fo l lowedbyaspel la t the t
University of Leeds in the
laboratory of Dr Simon
Baumberg, atthetime
when gene cloning was
just starting, expressi ng
B.subtilisgenes in E coL

Finally, a permanent
position arrived in the
form of a lectureship in
BiologicalSciences at
Warwick. Des pite tem porary
excursions into areas such
as plasmid biology,the
research returned to the
primary interest in
cyanobacteriaand has
remained there ever since.

Wx.qs. w*.wffi,$s$*-ffisw*gw ffiN$l*xwwwx
Tony Minson graduated
in Microbiologyatthe
U n iversity of Birmingham
in 1 965 and, as a post-
graduate, studied the
control of hist idine
synthesis in Neurospora
C ras s a allhe J o h n C u r1i n
Medical School, Australian
National University.
Interactions with members
of Frank Fenner's
deoadment at the John
Curl in st imulated his
interest in virology and in
1 970 he returned to
Birmingham and joined
Peter Wildy's department to
initiate a programme of
research on tobacco rattle
virus in collaboration with
Graham Darby.

In 1976 he moved to
Cambridge with Peter Wildy
and began work on the
biology and pathogenesis o.f
herpes simplex viruses, the
subiect which has remained
theiocus of his researcn.
In 1 991 he was aooointed
Professorof Virology
and has recently been
apoointed Pro-Vice
Chancellor, He has served
as a memberof SGM
Council ,  as a member of
the Governing Body of the
I nstitute for Animal Health
and as a memberof the
Techn ical Sub-committee of
the ACG M, He was elected
a Fellow of the Academv of
Med ical Sciences in 2002.

N$wwww w$ ffiffiww.xfussw"w
The Society notes with regret the death of Professor
E. Glyn V. Evans (Membersince 1986).

N$m$$ Nqsru.w"w
Co n g ratu lati o n s to Profess i o n al Aff ai rs Ad m i n i strato r,
Fayefones, who married Neil Stokes in Aberdeen on 30
August. The happy couple spenttheir honeymoon cruising
the Mediterranean and wil l  make their home in Reading.

We are sorryto saygoodbye totwo members of theJGV
editorialteam who have done sterling workto contribute to
the success of the journal. Deputy Managing Editor
Gatherine Tarbatt is moving on to a post in medical
communications and staff editorLucia Primavesi has
decided to go back to the bench, She will be working as a
postdoctoral researcher at IACR Rothamsted,

NS$ffiNSSN$SkSSY rODAy VOL3O/NOVm m
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SG M Memberchip Subscript-ons 2OO4
The following rates were agreed at the AG M of the Society on 9 September 2AA3.

0rdinaryMember $

H Membership subscription
(incl u din g M icrobi olo W'[oday)

Additional concessionary subscriptions for publications:

ffiMicrobiology

H Joumal of General Virolagy

& lnt J Syst Evol Microbiol

ffi loumal of Medical Miffobioloqv

Postgraduate Student or Betired Member

H Membership subscription
(i ncludin g Microbnloy loday)

Additional concessionary subscriptions for publications:

ffiMicnbiology

B Journal of Eeneral Virology

ffi lnt J Syst fvol Microbiol

& Joumalof Medical Microbiolosv

Corporate Member

Undergraduate Member [UK and Republic of lreland] S

School Member [UKand Republic of lreland)

t Membershin subscrintion 10 00 NA
(including //icrrlbialogykday-noconcessionarysubscriptionstnjournalsareavailabletoUndergraduateMembers)

45,00

85,00
85,00
85,00
45,00

s
20 00

40,00
40,00
85 00
45 00

us$
78 00

160 00
160,00
160 00
78 00

us$
35 00

75 00
i5 00
160,00
78,00

us$

us$
|\lA

$

10 00ffi [/embershin subscriotion
(including Microbiology TLoday- no concessionary subscriptions to journals are available to School Members)

$ us$
ffi Membership subscription (Tier 1/Tler2) 500,00/350 00 |\lA

(including //icrobiohgyloday-mconcessionarysubscriptionstojournalsareavailabletoCorporateMembers)

Members are reminded that
their 2004 subscriot ions
are due for payment
byI December2OO3.

As in previous years,
no journal or meetings
information wil l  be
desoatched to members
who are in arrears,and there
wil l  be no guarantee of
orovision of back numbers
of iournals for members who
pay their subscript ion late.

Payment bydircct
debitorcontinuous
creditcald
Su bscription notices were
despatched recently to all
mem bers payi ng by direct
debit or by continuous credit
card arrangement. To

continue your present
status and journal
requirements, no f u dher
action is necessary,
However, if you pay by
continuous credit card, vou
should check thatthe card
number and expiry date on
the subscriot ion notice are
correct, To change your
membership status or
iou rnal reouirements for
2004,or vour credit caro
details. vou should have
amended your subscript ion
notice and returned it to the
membership off ice bv
14November2003.
However, if vou have missed
this deadlinb, vour amended
notice will be accepted if it is
subm itted im mediately,

Paymentagainst
invoice
Invoices were despatched
recentlyto al l  members who
pay bythis method,l f  you
did not receive one, please
inform the Membership
Office,

Subscriptionswaived
for unemployed
members
As in previous years,
subscript ions may be
waived atthe discretion of
the Society for u nem ployed
members underthe age of
35 who are resident in the
UK. l f  you are el igible and
wish to benefi t  in this way in
2004,youshould send a
signed statement that you
are currently unemployed

to the Membershio Off ice
before 3O November
2OO3. (Please notethat
no increase in iournal
reouirements wil l  be
permitted.)

Incometaxrelief
on memberchip
subscriptions
Members who are l iable
for U K income tax are
reminded that their annual
subscriptions to the Society
have been approved by
the lnland Revenue as
qualifyi ng for income tax
rel ief.  Any memberwho
would l ike further
information or has difficulty
in obtaining this rel ief
should contactthe
Executive Secretary,

m hlil$$it'i;:r*.H,ii jl,if !I,$;,li :i;;['i$'"IoDAYVoL30/Nov03



Grcnts
P;ti g- g1 g, il $l$,*:$ l:'E "R* $
$illl,iili"tiu$
The President's Fund offers
f inancial suppotl  to younger
members of the Societyfor
one of thefol lowing:

1 . Travelling to present a
paper or a poster on a
microbiological topic at a
scienti f ic meeting

2, Attending a short course
(up to two weeks)
inc lud ing UK
GRADschools

3, Making ashort research
visit - larger awards are
available for short
research visits

.i iR, :1S .-, ;$ir:'-.lr*:l{$ g*r $hjt**:i:ili"!!iir:$i!

Maximum grants are:

S 1 25 for attendance at
meeti ngs/courses in the
country of residence
S200fortravelto
another European
country
S3O0 fortravel outside
Europe
S300 for attendance at a
UKGRADschool

. . :  .  ' ;  
. . : :  c_ l : : : :  5 ' ] , . i ;  j ' i : ' ' . i : . .

i$"i*rr$ r*irs*' m:$":i trlflii{:.i

Up to S,2,000 is available for
making a short research
visit of up to two months, !

The host institution may be
overseas or in the country of
residence.

All applicants must be
resident and registered for a
higher degree, or in af irst
postdoctoral position, in a
country in the European
Union. Only one application
may be made to the fund
during the term of a
studentsh ip or fel lowsh ip.
The ful l  rules of the scneme
are published on the SG M
website, from which
application forms may be
downloaded,

$i$*tvlsi

Grants of up to S300 are
now available from the
President's Fund to attend a
UK GRAD School. See
Gradline (p, 1 82) for details
of these useful courses.

Details of all grant schemes are available on the SG M
webs ite at www.sg m.ac"u k. Pl ease con s u lt th ese
before making an application, You can download the
application forms forschemes wherethese are required,
Click on the'Grants and Funding'button for detai ls '

Any enquiries should be made tothe Grants Office, SG M,
Marlborough House, Basingstoke Road, Spencers Wood,
Readinq RG7 1 AG [Tel: +44 (0)1 1 8 988 1821 ;
Fax: ++Z (0) 1 1 8 988 5656; email: grants@sgm,ac,ukl.

1*rw*i::*i*-R$qsm.. $i$'$;s.$ir${$sw*H$$$'n$p"xsn$Lj:*$$$$.*$,
The Society offers a limited number of awards to enable
undergraduates to work on microbiological research
projects during the summer vacation, The purpose of the
awards is to provide undergraduates with experience of
research and to encourage them to consider a career in
scientific research. The studentships provide support at a
rate of S 1 60 per week for a period of up to 8 weeks, An
additional sum of up to S4O0 for specif ic research costs
may also awarded. Applications on behalf of named
students are now invited from SGM members in higher
education institutions and research institutes, Details and
application forms are available on the website.

The closing date for applications is 27 February 2OO4.

$**lg.***t$$s'Gss\iR.$ffi Sqs*l;'m,,r$m:w-s**x,ss:*$,
l$$$wwwxR*ut
Postgraduate Student Members of SG M currently
resident and registered for a higher degree in the U K or
another European Union country are el igible for a grantto
coverthe costs of accommodation and travel in attending
ON E of the following Society meetings in2OO4: University
of Bath, March/Apri | ; Tri n ity Col lege Dubl i n, Septem ber; or
any other SG M G rou p or Branch meeti ng, Appl ication
forms giving full details of the scheme were sentto all
Postgraduate Student Members in the EU with their
subscription invoices. A form can also be downloaded
from the SGM website,

$.-$rs,1s,s$s.i{gwws$s.x,ffi ilgwN$wxp.wxfu x,*uq-$,ssN,ku
S-*$-*ffiss'
The scheme to encourage excellence in the study of
microbiology by undergraduate students continues to be
well  received in universit ies in the U K and Republic of
I reland. I nstitutions offeri n g an appropriate m icrobiology
coursewere invited to nominate astudentforan SGM prize,
based on good performance in microbiology in the
penultimate year of study for a BSc. The department was
able to choose the type of assessed work f or wh ich the
prize was awarded. Of the 64 departments circulated, 53
made nominations. Each prizewinnerwil l  receive a
certificate, a cheque for S,1 OO and a year's f ree
Undergraduate Membership of the Society.

Undergraduate Microbiology Prizes will be awarded
annually and the invitat ions for nominations in 2004 wil l
be circulated next May. Details are also available on the
SGM website.

.Nw**vx$xxww'
Nps*w*m$*"s$N*s
Nwswx$ -R$St{S,Is**'*
|&H,*.{n*-":$.
The purpose ofthe
SeminarSpeakers Fund
is to promote talks on
microbiological topics in
departmental seminar
programmes. Applications
are invited from Higher
Ed ucation I nstitutions
where microbiology is
taught for grants of up to
S20O towards the travel,
and if necessary,
accom modation, expenses
of an invited speaker. See
website forful l  rules.
Applications wil l  be dealt
with on a f irst come, f irst
served basis during the
academicyear,which is
defined as running from
September 2OO3 to June
2004. Written submissions
should be sentto ihe Grants
Off iceatSGM HO,

SFw,wKx-{$$q*
K$**mNww.-*r.t-$ms.,:-sN$xx*w
w'$ Nw$w$-x.srs
s$ku-**wwSs,*-
Areyou planning any
projects to promote the
public understanding of
microbiology? Have you got
a National Science Week
event in mind? SG M can
help, Grants of up to
S1,000 are avai lableto
f u nd appropriate activities.
Applications are considered
on a f irst come, f irst served
basis throughoutthe
carenoaryear,

ffiww**$wwN
NSw*wxNss,ww
{RwmweSw
These coverthe costs of
accommodation and the
Society Dinner for Retired
Members of the Society in
attending one SGM meeting
each year, An application
form is on the website,
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Meetlngs on the web
For up-to-date information on future Society meetings

and to book on-l ine see:www.sgm.ac.uk

Meetings organization
The SGM meetings programmes are organized bythe

committees of ihe special inierest groups, co-ordinated
bythe Scientific Meetings Officer, Professor Howard

Jenkinson. Su ggestions for topics for f utu re sym posia

are always welcome, See p, 203 for contact details of

Grouo Conveners,

Administrat ion of meetings is carr ied out by Mrs

fosiane Dunn at SG M Headquarters, Marlborough
House, Basingstoke Road, Spencers Wood, Reading

RG7 1AG (Te l , 01  1  8988  1  805 ;  Fax0 ' l  189885656 ;

email  meetings@sgm.ac,uk).

Offered papers and posterg
Many Groups organize sessions forthe presentation of

short oral papers or al low intercalated papers within their

symposia, Offered posters are welcome at all Society
meetings,

Offered posters
Each poster should be associated either with the Plenary

Session 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 part icular
meeting, General Offered Posters will not be accepted.

Abstracts
Titles and abstracts for all presentations are required
in a standard format and should be submitted through the

SG M website, Deadlines for submissions are publ ished in

MicrobiologyTodayand on the web. Forfurther
i nf orm ati on contact the Events Ad m i n istrato r'

Abstrasts Book
I :ltl ;.:l il' ;;:: i:r:.iii i;l;'li:.'!ii i:'i ;;ii

The f ull text of the abstracts book is now available as a
PDF f i le on the SG M website.
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OPlenary: Microbe-
vector interactions
invector.borne
diseases
29-30 March
0rganizers: S.H Gillespie, H E
Jenkinson, A. 0sbourn PC.F, 0y$on
a R E. Randall
O Speakers
29 March
B [/AHY(NCID USA)
Vector-borne diseas"s
S RANDOLPH (0xford)
Evol uti o n of tick-b orn e d i seases
S. BLANC (lVlontpellier, France)
lnsect[ransmission
SW DING(Riverside USA)
lnteractive silencing of host gene
expression
A,G BARB0UR (lrvine USA)
Reducing the prevalence of Borrelia
in ticks
R.M ELLI0TT(Glassow)
B u nyav i ru s / n o s q u ito i nte r acti o n s
S HIGGS (Texas, USA)
How do vectors live with their
viruses?
S WEAVER(Texas)
I n d u cti o n of vector co n p etence
30 March
P [/lELLOR (Pirbrisht)
Clinatic change
N. RATCLIFFE (Swansea)
lnnune systems tn vectors
S MACFARLANE(SCRI Dundee)
lV e m ato d e t r a n s n i s s i o n
M,J TAYL0R(Liverpool)
W ol b ach i a host- symb iont
interactions
E. FIRKRIG (New Haven USA)
H u man g ran u loryti c e hrlich i osi s
J HINNESBUSCH (NIAID USA)
Plague in fleas
PW, ATKINS0N (Riverside USA)
Transgenh nalaria
G TARGEIT(LondonSHTM)
V acci n es [argeti n g vecto rs

O Other symposia
and workshops

,rri' Surface mediators
Cells & Cell Surfaces Group

30 March
0rganizers: N J High (nicky.high@
man.ac uk)& D.G,E Smith
(dgesmith@vet.ed ac uk)

ii ir lmported infections
Clinical Microbiology
Group/ British Infection Society

31 March-1 Aprll
0rganizer: S H, Gil lespie
($epheng@rfc ucl.ac uk)

:il: Healthcare-
associated virus
infections
Clinical Virology Group

30 March
0rganizer: B Cohen
(bernard cohen@hpa,org uk)

,iilri Bored with the
same old cul ture?
lnoculate new life into
your c lassroom!
Education & Training Group

31 March
0rganizers: lVl.R Adams
(m.adams@ surrey,ac uk)
H.J Sears (h.j sears@leeds,ac.uk)
& J Verran (j verran@mmu ac uk)

'i$:;l The role and
impact  o f  fung ion
biogeochemical
cycles
Environmental Microbiology
and Eukaryotic Microbiology
Groups/ British Mycological
Society

31 March-1 April
0rganizer: G [/. Gadd
(g,m gadd@dundee ac.uk)

:,*i Meeting the
challenges of
producing proteins
and ant ibodies
Fermentation & Bioprocessin g
Group

29 March
0rganizers: M G. Duchars
(matthew,duchars@avecia.com)
& J Miller (julie,miller@mhra gsi
OOV UK}

,:!i:: Fundafi'tental and
applied aspects of
bacterialtoxins
Microbial Infection Group
31 March-1 April
0rganizers: 0 Sparagano
(olivier.sparagano@ncl ac uk) &
N Fairweather (n fairweather@
ic ac uk)

;iir, RNA-protein
interactions in the
regulat ion of gene
expressron
Physiology, Biochemistry &
Molecular Genetics Group
31 March-1 April
0rganizer:L Stansfield
(i $ansfield@abdn ac uk)

,:ii!,, Cl i n ical d iag nostics :
current appl icat ions
and future prospects
Systematics & Evolution and
Clinical Microbiology Groups
29-30 March
0rganizers; R.A Whiley (r awhiley@
qmul ac,uk), S Clarke ($uart clarke
@northglasgow.scot nhs uk) S H
Gillespie ($epheng@rfc.ucl ac,uk)
& G. Saddler (gerry saddler@sasa
gsi.gov,uk)

*::,Viruses
and signal l ing
(Symposium 1)
Virus Group
29-30 March
0rganizers : W.S. Barclay
(w,s.barclay@reading ac uk )&
K.N. Leppard (keith.leppard @
warwick ac.uk)

:i:.,Viral hepatitis
(Symposium 2)
Virus Group
1-2 Apri l
0rganizers: [/1, Harris (mharris@
bmb.leeds,ac,uk), D J. Rowlands
(d j rowlands@bmb.leeds ac uk)&
J, McLauchlan (j mclauchlan@
vir gla ac uk)

I
I
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ffifdbiurugyM
Meet ing

March*2 Anril 2004
University of Bath

! irl?ctitr! tr: fri.,:i I itj( l

*nd imglri il i$!i on lii!l..ii.5iri rrilt:

c{l:,ii,$'f'$."$ $\$ $S .:t:{${$,r& *

$ i$' fl$ ut$:t $.*$s*: *:i:$ .'t *t

ir.,., ii ;$ rt, ii: i t) ji$'r *i5 {:: il' :} {} il! S.

O Plenary: Novel
anti-microbial
therapies

O Other symposia:

tl$F Lactic acid bacteria
lrish Branch/ Food &
Beverages/ Systematics &
Evolution Groups

Si$ Secreted effectors
Cells & CellSurfaces Group

,$ii Antibiotic
resistance
Clinical Microbiology Group

c$lt E-learning and
distance learning
Education & Training Group

rt$l Epigenetic
resistance
Eukaryotic Microbiology Group

S$l Gram-positive cell
factories
Fermentation & Bioprocessing
Group

iS+ Zoonotic infections
Microbial lnfection Group

$ir Molecular
chaperones and
protein folding
Physiology, Biochemistry &
Molecular Genetics Group

An update on
bacterial molecular
pathogenicity

National University
of lreland, Galway
1 5-1 6 April 2004
0rganizer: Cyril Carroll (cyri,,
carroll@unigalway.ie

Invited speakers include:
C, HILL (University College Cork)
C D, 0'C0NN0R (University of
Southamnton)
S. PARK (University of Surrey)
A, M0RAN (National University oi
lreland, Galwav)

For details of lrish
B ran ch acti viti e s co ntact
th e C o n ve n e r, Cath e ri n e
O' Re i I ly (co re i I I y @wit. i e)

OSfAM/SGM
One-day Regional
Meetings

A joint initiative to sponsor one-day
regional meetings in the UK and
lreland has been launched bythe
SGM and the Society for Applied
Microbiology See the website of
either society for the full rules and
to download an aonlication form:
www.sfam.org,uk or
www,sgm,ac.uk

O Infection and
lmmunity
University of Bristol
27-28 November2003
The session will cover exogenotls
and endogenous regulation of host
cell immunity: from fundamental
research to clinical applications
For further information, contact
Professor Stuart Siddell, University
of Bristol (Tel. 0117 928 78B9;
email stuart siddell@bristol,ac uk),

$s-$**$x
ffiw.mwsffiWR

Other
Events

I
J

f i i & \ i  I n L  l

i:*ir,Workshops
Virus Group
31 March

P I a nt v i r u s e s (half day)
0rganizers: S,A, MacFarlane (s mac
farlane@scri,sari ac uk)& J P Carr
(jpc1 005 @ hermes.cam, ac,uk)

Retroviruses(hall day)
0rganizers: J,C, Neil (j c.neil@
vet glaac,uk) a N.M Almond
(nalmond@nibsc ac uk)

DIVA Viruns(1 day)
0rganizers : S. Efstathiou
(se@mole.bio cam,ac.uk)
l\ll A Skinner (michael.skinner@
bbsrc ac.uk) & D.J Blackbourn
(d blackbourn@vir.gla,ac,uk)

RIVA virus positive sr,nse
viruses(half day - a.m.)
0rganizers: M.D. Ryan (martln.ryan
@st-and ac uk)& S.G. Siddell
($uart siddell@bri$ol, ac.uk)

RNA virus negative sense/
dsRNA viruses(half day - p.m.)
0rganizers: W.S Barclay (w.s
barclay@reading ac uk)& PE
Digard (pd1@mole bio,cam ac.uk)
l April

H u n an pap i I lo navi ru ses
(one day)
0rganizers: S, Graham
(s.v graham@ bio gla,ac,uk)
l,M Morgan (i.morgan@vet gla
ac uk) & J Doorbar(jdoorba@
nimr,mrc,ac uk)

0th6f evenls
lr lri:r i!$r'.\

i , ri;ir: irhititinl

l , i5 r , i ' : ! i l  :  go . i3 l  i ! (n ts

Seadiine lor
subrnissier* oi
ab!{r,rctsi

A leaflet aboutthe neeting is enclosed wrth kis issue, An AJ poster (abwe)
is aln availablefromthe fvents Administrator if you would liketo help
nublicizethe neetina,

t

O Special Events

$GM Postgrad Career
IevelopmentWorkshop
Evening,l April
A talk on presentation skills will be
followed by a session on CV writing
and career planning with Sara
Shinton (the Career Doctorfrom
Sciencd sNextwave) A buffet and
drinks reception will close the
workshop, giving po$grad
delegates the opportunity to
practise networking skills and chat
informallyto the speakers, staff
from UK Grad and other careers
specialists 

!

CV clinic:fsedback will be offered
on - 20 individual CVs submitted
on afirstcome firstserved basis.
Please contact Jane We$well
(j,we$well@sgm,ac uk) for further
information.

Welcome 0rinks Beception
Sports Hall, 29 March

$ociety Iinner & [isco
Assembly Rooms, Bath,
30 March

Roman Baths evening
31 March
Drinks around the poolwith a
difference (to gas optional)

Deadline forthe receipt oftitles and
abstracts: 28 November 2003

ss$ffiffi #ffi${$ilffiffiw roDAy vol30/Nov03 lE



Schools Membership
cos tson lyS l0ayear ,
Forthis,  a named
teach er re p resentative
wi l l receive
MicrobiologyToday
each cuarter, advance
notif ication and copies
of new microbiology
teachino resources and
discoun]ed fees for
attendance on SGM
trainino courses and
worksh'ops. Appl ication
forms are available at
www.sgm.aG.uk

Enquiries:
education@sgm,ac.uk

Website:
wwwnricrobiology
onl ine.org,uk

Microbioloqv:
A Manual 

v'
M ISAC 2004 Schools CompetitionBasic Practical

Sponsored by

s*ti*ty ; : .f'tst" uppll*d

ffi,,'ffiffi
W,,ffi"ffi

s Composting: Not just a load of old rot,
but a warl to save the planet

This year's secondary
schools competit ion wil l
focus on the value of
compost ing and the ro le
that micro-organisms play
in this fascinating process,
both in  the heaps in  our

gardens and in  commerc ia lsystems,  School  pupi ls  in
Y  t '  '
two age groups (Key Stage 3 and GCSE) are being
asked to produce an i l lustrated information leaflet
which encourages the use of composiing as a
contr ibution to the recycl ing of waste materials,
This should be suitable for distr ibution by a local
authority to the general publ ic,

Cash prizes are up for grabs as fol lows

Pupi l

:h: 'lst

+  2nd
3rd

In addit ion every school entering the competit ion
receives a pack of microbiology teaching resources
and each student submitt ing an entry of scienti f ic
merit  is sent a ceri i f  icate.

Entrvforms can be downloaded from
wwiu.microbiologyonline,org,uk

The closing date is 3l March 2OO4.

M ISAC wishes to express i ts sincere thanks to the
Society for Applied Microbiology for sponsoring the
16th compet i t ion.

Dave Roberts of the Natural History Museum has
come up with two new recipes which rely on the
activi t ies of m icrobes.

Bagels are made from ayeastdough, butwhy is
their appearance and texture so dif ferent from that of
bread? The hole in the middle is down to mechanical
action, but bagels have a smooth surface and dense
inside because they are cooked twice. Firstthey are
boiled, then they are baked.

l f  you fancy a drink with your bagel, why not try
your hand at making elderflowerchampagne?
The fermentation apparently rel ies on the natural f lora
of the plant material,  but Dave tel ls us that the yeasts in
the sediment in the bottom of the iar at the end of the
process are not the same as the ones that can be
isolated from the f lowers atthe start,  Can anyone
explain this apparent 'spontaneous generation'?

Further information on bagels and elderf lower
champagne is to be found on
wllw. microbiologyonline,org.uk

The price to others is S,1 0 (inc. p&p within the U K,
exclusive of p&p overseas).

$ch oo ls Basi c Practic_al _M ic ro b i o I o gy
Training Courses in 2003/4
Thanks to the SGM members who are hosting courses
this vear, Venues and dates are as follows:

The book to accompany
our  popular t ra in ing
cou rse for schoolteachers
and technicians has been
revised and is now
available in a glossy
format i | | ustrated with
co lour  photographs.
School  Members on ly  (or
SGM members who do
outreach work in schools)
who would l ike to receive
af ree copy should  emai l
education@sgm.ac.uk

s200
9100

s30
s20
: ,  t u

University of Surrey
Yale College, Wrexham
University of Leicester
University of Lincoln
Universiiy of Plymouth

Booking forms are avai lable on

19 November 2003
9 December 2003

21 Apr i l2004
29 Apr i l  2OO4
2 2 J u n e 2 O O 4

wvw.microbiologyonline.org.uk

More dishes on the microbial menu ASE Annual Meeting
$r:\F. University of Reading, 8-10 January 2004
SG M wil l  be involved in a range of act ivi t ies at the
meeting, Apart f  rom our usual stand in the exhibit ion
(come and f ind us on 436, which we are sharing with
M ISAC), we are participatin gin Biology in the Real
World- a day-long programme of talks organized by
bioscience learned societ ies, research counci ls and
charit ies on Fridav 9 Januarv. Education Off icer Sue
Ass inderwi l lcha i l the heal th  and d isease s t rand and
new President Hugh Pennington wil l  speak on food-
borne i l lness, On Thursday B January at 1 230 we are
col laborating with the Thames Valley Branch of the
ASE and invite you ta Science in the Pub.Over lunch
and a drink, you can debate the threats f  rom 'Modern

Plagues'such as vCJD, SARS and E col iO 1 5Z with
experts Hugh Pennington and lan Jones. Tickets (S5)
are avai lable in advance from SG M (email  y,taylor@
sgm.ac,uk), our stand on the day, or on the door,

Fu l ldeta i ls  o f  theAnnual  Meet ing programme are
on the ASE website atvvtruw.ase.org,uk

Basrc Practica I
Microbio l

'  ' A  
Manua l

IE



Post-16 Summer
School 2004
We are del ighted to
announce that the
second residential
microb io logy summer
school for post- 1 6
biology teachers is being
hosted by the University
of Leeds, l t  wi l l  take place
1 2 - 1 6 J u l y 2 O O 4  i n  t h e i r
recentlv ref u rbis hed and
state-oj-th e-art teach i n g
laboratories, An excit i  ng
programme of lectures,
hands-on, workshops and
visits has been planned.
Evening social events wil l
al low the delegates to
relax and network. We are
very gratefulto Dr David
J, Adams for making al l
the arrangements in
Leeds. Detai ls wi l l  be
avai lable soon on the web
and book ing forms wi l l  be
distr ibuted to al l  School
Members nextterm,

Questionnaire
Thanks to al l the School
Members who took the
trouble to complete the
ouestionnaire on SG M
m icrobiology ed ucation
resources and init iat ives,
circulated with the last
issue of the magazine.
The results are being
analysed and a report wi l l
be  oub l i shed  i n  due
course,

The winner  o f  the
prize draw was Mrs Sue
Dobson, Polam Hall
School, Darl ington,
Co, Durham,



ffiffiffiffiww
GRADschools - All they're CRACked up to be!
W Jane Westwell
The UK Grad programme is an lnit iative run by CRAC
(Cur""tt ResburJe Advisory Service) which aims to
'su pport students, supervisors, universit ies, and

"r?jiov"it 
to realise ihe value of postgraduate talenti

or5 
"f 

uN Grad's malor activit ies is the organization of

3-, 4- and 5-day residential courses (URAUscnools/

thioughout theyear at venues around the country' The

.orrt""t offer postgrads time out of the lab and the
oooortunitv to assess existing (transferable) skil ls and

Obu"top n"* on"t' The 5- and 4-day courses place ,
emphasis on team building and career management'
t 'd S-Oay course focuses on career development' , ,
Researcd council and final yearWellcome lrusttunded
students are eligible for f ree places on the courses'

The vast majority of students attending these courses
are enthusidsti i in their praise and for some the
courses are really l i fe-changing'

lf you have any -
stories or news Tor
oublication in
bradline, or if You
would like to see any
topics featured,
contactGradline
Editor Jane Westwell
(i.westwell@sgm.
ac.uk),

BELOW:
Students enjoYing a game of
wizards and dwarves.
PHOTO THE UK ORAD PROGRAMME

TOP RIGHT
From left to right', Claire
Cotteri l l  Katie Matthews
Clive McKimmie and Clem HindleY
COURTESY CLAIRL COTITRILL

LOWER RIGHT:
A GRADschool  tutor grouP.
PHOTO THE UK GRAD PROGRAMME

t*fr..tr

ln Mav in the interests of career development (mine

anO S'e V postgrad members'), I attended the first

ever careers-fdcused 3-day G RADschool as a course

*"ntot I  was already famil iar with G RADschools'

f ,ruring utt"nded (and benefi ted hugely f  rom) the

tradit ional 5-day course as a postgrad in the dim and

J'" i" t t  past, Mentoring proved to be a new challenge'

Mentors arr ived the evening before the course and

had a orel iminary session b-efore the students arr ived,

W; h;d come f rom a variety of backgrounds ( including

science ad mi n istrat ion, publ ish i  ng and civi  I  service)

unJ euch' of us had experience and ski l ls that would

o 'ou"usefuIdur ingth 'eweek 'Wewereal la l |ocatedto
!trtot group and oiur role was to play an active part

rrppoti ing ih" tr tot and faci l i tat ing the students'

progress dur ing the course '

The course was also enl ightening for me'As a provider
triiirir'"f r1:*.1',rir.!t. of c a re e rs i n f o r m at i o n f o r

the SGM i twas
interesti n g to d iscover
another side to careers
advisory work and
it also helped me to Plan
some new actlvi t ies for
our  memoers.

I asked Claire Cotterill,
PhD student atthe
U niversity of Ed inbu rgh

Frq and a student in mY grouP,
herthoughts on the GRAD

,,i.bs school, She went on ihe

ffi How did you find out
about G RADschools?

I found out about the
GRADschoolcourses bY
word of mouth,When I
was in my f i rst Year one of
the f inalyear students in
my department had just
returned from a course
and was ferventlY urging
everyone else to make the
effoit to attend during
their f inal year.

ffi Why did You decideto
attend the GRADschool
and the careers course in
particular?

Half way through mY f inal

vear i t  dawned on me that
i  had done l i t t le in the waY
of planning mY career or
fol tite afte:r my PhD. lt's easy to be obsessed about

vour oroqress"with your research and put off  making

hnu otuni unti l  you've done the next set of

ex6eriments/ i inished in the lablf  inished your thesis'

Goinq on the GRADschoolcareers  course seemeo

tire Jminimal effort approach tg agui l t  f  ree l i felThere

*"iu uuuti"ty of couribs on offer, lasting f rom 3 to 5

davs, and they seemed to be hosted in plush

suiroundings, t f 'e deciding f actor for us was a hydro

ip" 
".0 

swimmi n g pool com plex! We were f requently

uukuO what possJssed us to travel to Gatwick from

Edinburgh when there were several G RADschool

.orrr"."rcheduled in the North of Englandl

We chose the careers course because i t  incorporated

lots of elements of the other G RADschool courses'

such as practice at publ ic speaking.and some

i"ut*otL, but it also focusbd on raising awarenes.s of

the ski l ls you have and improving your employabil i ty '

ffi Didyou have any expectations of the course?

Init ial ly I  was looking forward to having a break from

my reiearch and then the emails about pre-cou,rse

oreparation started to come and it began to feel more

und tot" l ike a hassle. I  was asked to read through

some of the material before arr ival,  prepare a CV and

fi l l  in a mock application form for CV and rnterview

*ott t f 'opt. Although I remem ber feel i  ng disg,ru ni led

bythe prbspect of more work, when I was on the

.l ,r t tu I  redtty appreciated the need for preparation'

I  also remember a moment of apprehension as I

scanneO through the course programme and noticed

i l ,-" pntut" ' ice"breaker' '  I  had visions of being forced to

do embarrassing role-plays and make animalsounds'
'Hi, my name's Claire and l'm going to imperson,!9 an

aardiarkl' Fortunately, there was no such humiliation

and r idiculous role-playing was reserved for when we

all knew each other, Aiterleveral hours of lectures and

discussion groups going outside to play papgr,

icissors anl stoheis alarge group of wizards, giants

and dwarves was awelcome break'

The course was very intensive and exhilarating'
Witf ' .rori going into tbo much detail, I can tellyou that

on the ti6t Oiv none of us knew anything (or, in many

iurut, cared much) about career development,
sirategy, However, by theend pt 11" cou,rse all the

studeiis in my grouI had started to think beyond the

enJof their pioiects and the majority had a clearer idea

of tf'.rLit career aspirations. Mosi importantly, they all

[nu* how to plari their next career move' Generally'
the course l if ied the spirits of the researchers who
were oround down bythe prospect of writ ing up and
refreslhed the sufferers of mid-project blues'

course with four other
students from her lab,
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ffi How did it go?

The actual course
passed in a f lash, The
programme was really
wel lorganized and our
own preparation meant
the workshops could
cover everything from
what should go in an
application letter to how
to interview and be a
successf u I i nterviewee,

Frequently during the
course the tutors referred
to'the processl in an
attemptto persuade us
thatthere reallywas
method in their  madness,
By the end of the course I
understood what they
were talking about; I had

an idea of what sort of career I  would real ly enjoy and
be suited to, and how to go about gett ing i t ,  Having
always chosen academia (or studying) as opposed to
other types of career I have never had to face
assessment centres or comorehend the iob
descr ip t ions typ ica l  in  bus iness and commerce.  I
suddenlv real ized that I  have developed a lot of
desirablb (and frequently requestecJ)1oU ski l ls during
my PhD, At the end of the 3 days I was exhausted by
the sheer tour de force nalure of the course, but it had
enabled me to discover a lot about mvself and mv
futu re career d irect ion.

ffi Has it made a difference to your career plans?

I would say yes, a big dif ference, I  came away with a
more posit ive att i tude io career planning, Talking with
tutors and mentors brought suggestions of a few
careers I hadn't  previously thought of,  reinforcing thg
ideathat I  have more than one ootion in terms of a
career, The course also convinced me that networking
and asking for help are good ways of speeding up the
process of f inding ajob and ult imately a career I 'm
happy with.

ffiWould you recommend the GRADschoolto other
PhD students?

lwould recommend the course to f inalyearstudents in
part icular, because above al l  else i t  wi l l  end up giving
them respite from the pressures of generating data.
They' l l  also get great support f  rom the many students
they'll meet in the same (and sometimes worse) position!
Apartfrom having several days away in a nice hotel, the
course is agreat boostto getyou thinking about, and
doing something aboutyour next career move,

W More information about GRADschools (including
venues and dates) is available from the UK GRAD
we b s ite www,grad,ac,uk

Young Microbiologist of the Year
Comdetition
The UMlSTmeeting sawthefirstfinals of the SGM's new
science communication contest, Eight keen postgrads
and postdocs, who had been selected as finalists bythe
Special Interest Groups and lrish Branch on the baiis of
their offered presentations (either oral or poster) at recent
SG M meetings, gave 1 0-minute talks on their research.
Five minutes were allowed for questions to each speaker,
The standard was amazingly high and the judges,
provided from the Group committees and chaired byJo
Verran, Convenerof the Education &Training Group, had
avery difficultjob, The winners were announced atthe
Society dinner laterthat evening. The first prize of S50O
wentto Stephen Griffin of Leeds Universityfor his
presentation The hepatitis C virus ion chainel protein p7:
characterization of a novel anti-viral drug targetThe
second prize of S200 was won by Paraic Cuiv (Dublin
City University) and third prize of 9100 wentto Heather
Thompson (University of Ulster). The other finalists
received S25 in recognition of theirefforts and everyone
willgetfree membership of the Society in 2004,

Furtherdetails of the competition and an entryform
are available on the meetings page of the SGM website.
Why not enter by submitting an offered poster or oral
presentation atthe spring meeting in Bath nextyear?
The closing date for abstracts is 28 November.

Postgraduate Student Membership
Postgraduate Student Membership of SG M is available
to postgraduate students worldwidewho have notaxable
income, For an annual subscription of only 920 (US$35)
Student Members can take advantage of benefits such
as special registration fees at Society meetings and the
pu rchase of SG M pu bl ications at g reatly d iscou nted
prices, ln addition, eligible Postgraduate Student Members
may apply for awards from the President's Fund and
Postgraduate Conference grants (see p, 177 fordetails)
which provide for attendance at scientific meetinos,

Undergraduate Membership
Undergraduate Membership is open to students resident
and registered for a first degree in the U K or Republic of
I reland, For S 1 0 U nderg rad uate Mem bers receive
M i c ro bi o I ogy Tod ay and may attend SG M meeti n gs
without payment of a registration fee. Careers advice is
also f reely available. However, Undergraduate Members
are not eligible fortravel or conference grants.

Life Science Careers 2003
f f i  1 November 2003 King's College, London
f f i 15November2003  UMIST
ffi 29 November 2003 University of Wales Cardiff

These all dav conferences are for life science
undergraduate (graduating in 20o4or 2005) and
postgraduate students, Each conference includes atalks
on career choices and furthertraining, an exhibit ion and a
CV clinic. Don't miss the nearest eventto vour institution
-further information and a booking form are at
www.bsf.ac.uk/cal€ets



SGM helps
microbiologists in
developing countries
through this fund,
usually by supporting
traininq courses and
other imalltechnology
transfer projects,
The full rules of the
fund appear on the
grants'fage of the
SGM website at
www.sgm.aG.uk
The closing date for
applications is in
Octobereach year,

TOP RIGHT:
Staff from the Uzbek Institute of
[ l l icrobiology, with Peter Green at
the back.

BELOW:
A ho ly  temple in  the c i tY o f
Samerkand, Uzbekistan

PHOTOS PETER
G REEN
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waste; and experimental biotechnology.

Main research topics
A majorfocus is the study of the biodiversity of
the region with the object of identi fying unique
local strains of micro-prganisms which wil l  clean

up pol luted soi ls, waterways and eff luents'

l;:1r, 
g rowth reg u I ators, veteri n ary preparations,

I Biological controlformulations to protect plants
from dif ferent diseases, insects and pests.

I  Ecological ly clean bio-fert i l izers.

I  New technologies for use in food, chemical,
microb io log ica l ,  min ing and o i l  indust r ies '

I  Processing and bioremediation of agricultural,
household and industr ialwastes, sewage and
greenhouse gases for biogas production'

The culture collection
The National Collect ion of Agricultural and lndustr ial ly
lmportant Strains is key to many of the above activities
and the loss and poor management of many important
cultures has been a major concern. On-going research
to solve fundamental problems relat ing to the
physiology, biochemistry and genetics of bacteria,
viruses, act inomycetes, yeast and microscopic f  ungi
was being severely hampered without such a rel iable
genetic resource,

Problems and challenges
One of the main issues facing our Inst i tute was a
lack of equipment for preserving valuable micro-
organisms, Due to this, many industr ial ly important
bacterial and fungal strains were lost, However,
recently we received f inancial support f  rom the SG M,
which at last is al lowing us to safeguard these valuable
cultures, Now we can maintain al l  industr ial ly and
agricultural ly important organisms frozen at -80'C'

The grant wi l l  also contr ibute towards labour and
consumables,

Thev is i to f  Dr  Peter  Green to  admin is ter the SGM
grant was a very signif  icant experience in the history
of our inst i tute, We learned new approaches to the
preservation and maintenance of micro-organ isms
and about the management of a culture col lect ion,
We were also able to exchange ideas for f  uture
col laborative projects,

In  summaryth is  grantwi l l  he lp  us to  p lan for the fu ture
on a more sound footing and to have col laborative
proiects with developed countr ies such as the UK' We
wish to thank the SG M most sincerely forthe grant
from the International Development Fund and we are
most gratef ul to Dr Peter Green of NCIM B for his visi t
to ourlnst i tute and for his lecture on culture col lect ion
management and bacterial preservation'

I Professo r Ka kh ra m o n Davra n ov, D i rector,
Institute of Microbiology, Uzbekistan, and Dr Dilfuza
Eg a m be rd iyeva, C u rato r of th e N at i o n a I Cu lt u re
Col lectio n of Ag ricultu ra I M icro-o rg a n isms,
Tashkent.
e m a i I d i lf u za -e g a m b e rd iyeva @ya h oo'co m

lnternational

Fundrcport

Culture Collection Management
in Uzbekistan
I Kakhramon Davranov & Dilfuza
Egamberdiyeva
Institute history
The Inst i tute of Microbiology of the UzbekAcademy
of Sciences based in Tashkent, is the only organization
in Uzbekistan special izing in theoretical and applied
problems of microbiology and microbial biotechnology,
Microbiology was f i rst practised as a discipl ine in
the Academy in 1 943, The f irst microbiological
department was founded at the Inst i tute of Zoology
and Botany in 1947.l t  special ized in virology, water
and so i lmicrob io logy,

Microbiology gained independent status as a
subject in 1 965, which was considered to be a
maior event in the development of this science in
Uz6ekistan. The microbiology elements then taught
were m icrobial physiology, biochem istry, genetics
and yeast taxonomy, ln 1977 the department gained
insti iut ional status and became the lnst i tute of
M icrobiology of Uzbekistan,

Within the Institute there are 1 0 laboratories:
microbial fermentation ; biochemistry and
biotech nology of physiolog ical ly act ive com pou nds ;
the culture col lect ion; molecular biotechnology and
genetics;genetics of lact ic acid bacteria;soi l  and
water microbiology; bioremediation of plant

On the agricultural side, strains
are being isolated which are
resistant to h ig h tem peratu res
and high salt  concentrat ions,
Such strains have an imPortant
role as biofert i l izers, promoting
plant growth in arid, nitrogen-
deficient soi ls,

Specific research areas
inc lude:

I New biological ly
active compounds and
pharmaceutical preparations

for medical use,

lVa luable feed
additives and
microbial ly act ive
compounds for
the food and
pharmaceutical
seclors, e,g,
feed proteins,
vitamins, amino
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David Kelly's tngic death at the age of )9

has illustrated all too readily the problems

that arise when a scientist,  seeking to retain

professional integrity, becomes caught up in establish-

ment power polit ics.

David was born in \0fales and took his first degree

at Leeds. He decided to specialize in virology and

completed the MSc course organized by Peter Wildy

at Birmingham before moving to the NERC Unit

of Invertebrate Virology at Oxford to undertake

postgraduate research with Tom Tinsley on insect

iridescent viruses.

After graduating with a DPhil in 1971 he did a

post-doctoral project with Nigel Dimmock at \Tarwick

on influenza virus before returning to the Oxford

Unit as a staff member in I97 4 to continue his interests

in insect viruses. The next few years were very productive

and he published a series of important papers on the

molecular properties of a number of members of the

Iridoviridae and the baculoviruses'

In I9B4 he was at t racted to the Chemical  and

Biological  Defence Establ ishment at  Porton Down,

eventually becoming the Head of Microbiology'

One of his first major tasks was to oversee the

decontamination of Gruinard Island, the site ofwar-time

experiments on anthrax. During this time he also

util ized the category 4 containment facil it ies to carry

out valuable research on the molecular and antigenic

properties of simian herpes B virus (which is endemic in

monkeys and almost always fatalinhumans).

His first venture onto the international scene

occurred in October 1989 when he was cal led on to

help in the debriefing of Vladamir Pasechnik, a Soviet

defector. This revealed the massive extent of the Soviet

bioweapons (B/\7) programme and, as a consequence'

in 1,99I  he co- led a UK/US delegat ion to inspect

Soviet  b iowarfare inst i tutes.  I t  was dur ing th is v is i t

that, largely through David's probing and virological

expertise, it became evident that there was an ongoing

programme of smallpox research and development at

Novosib i rsk in Siber ia -  contrary to the internat ional

agreement on the cessation of all work on smallpox.

His expert ise in the detect ion of  b ioweapons was,

by now, internationally established and this was

recognized by the UK government with the award of

the CMG. He played a leading role in the UNSCOM

team which uncovered the five bioweapons facil it ies

in I raq in 1994 and he supervised their  d ismant l ing.

In all, he made over 36 visits to Iraq and was preparing

for another visit a few days before his death' His

colleagues in the UNSCOM team described David

as 
'quiet, persistent, we/l-informed and scientifica/ly

indonitable'. It was typical of David that, in spite of

his travails there, he came to love Iraq and admired

the Iraquis (see Plague \X/ars by Tom Mangold and

JeffGoldberg).
There is no doubt that the UK has lost a formidable

scient is t  -  one of  the very few microbio logists who

had real expertise in bioweapons. His professional

colleagues will miss his courtesy, his quiet humour,

h is abi l i ty  to make f r iends easi ly  and his wide

knowledge of the more practical aspects of virology.

Among his many enthusiasms was a passion for

\Welsh rugby, a keen support for Leeds United and an

ability to play the saxophone with some verve. \7e

grieve with his wife, Jan and daughters Sian, Ellen and

Rachel on the sudden and tragic loss of an exceptional

husband and father.

O Witlie Russell, IJniversity of St. Andrews, U K.
The author was the external examiner for David's
DPhit and was the Convener of the Virus Group
Committee from 1 984 to 1 989 when David was a
valued member of the committee. He is gratefulfor
information from Richard Elliott who was his first
research student at Oxford and Chris Payne who
waE acolleague of histhere in the late 196Os and
early 70s.

RIGHT:
Dr  Dav id  Kel ly
COURTESY [/lRS J KELLY &
CHRIS PAYNE (UNIVERSITY OI
READING)
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1ff iSi r  
Robert  (R.E.O.)  \T i l l iams was one of  the

ffi ortstanding figures in medical microbiology,
'!W 

public health and medical education of the last

half century. He combined scientific work of the highest

calibre with outstanding administrative achievements

and won respect and admiration for both.

Born in London 1n 1916 into a medical  fami ly (h is

father, Gwyn, was a consultant surgeon and, for a period,

Dean at University College Hospital, London), he did his

medical studies and a degree in physiology ^t University

College and University College Hospital, London,

qualifying in 1940. After a house physician post at the

same hospital, he joined the emergency medical service

as a pathologist, in fact a microbiologist, and worked

with the Medical Research Council 's Infection Unit at

the Birmingham Accident Hospital under Professor

(later Sir) Ashley Miles, an inspirational influence on

a young microbio logist .  I t  was in Birmingham that

\{/i l l iams began his ground-breaking studies on the

sources and spread of wound infections and hospital

cross-infection, work that is as relevant today as it was

in the 1940s and 50s.  He concentrated in i t ia l ly  on

infections of wounds of the hands, which were common

in the light engineering factories in Birmingham.

A second major influence on \Williams, G.S. (later Sir

Graham) \Wilson, the visionary founder and first

Director of the Public Health Laboratory Service, had

recently devised a method for differentiating strains of

S t ap b y I o c o c c u s A /./ r e /./.t, the commones t wound - i nfecti ng

bacterium, based upon their susceptibilities to bacterio-

phages. Nfil l iams defined and elaborated this 
'phage

typing scheme and applied it to the study of sources and

routes of  t ransmission of  th is major  wound pathogen.

He published the 
'phage 

typing method in 1952 and,

using this technique, he showed how wounds could be'
'self-colonized'by 

S. aureus from the patient's own nose

or skin. He also showed that infections with group A

streptococci usually originated outside the patient. He

was one of the first to recognize the practical importance

of high-resolution typing to identify the sources and

links between different cases of infection, in his case

wound infections. This remains a major function of the

reference laboratories that became such an important

part of his l ife. Our understanding of the worldwide

epidemics of staphylococcal wound infection of the

19)0s and 1960s was almost  ent i re ly due to the stra in

discrimination provided by 
'phage 

typing.

In 1946. \Til l iams had moved to the Central Public

Health Laboratory at Colindale, North London, to

the Streptococcal, Staphylococcal and Air Hygiene

laboratory and he became Director of that laboratory in

1949. His work on wound contamination covered the

varied contributions of direct contact, Iarye fall ing

droplets and air-suspended droplets, and showed many

of the environmental factors that affected these foutes

of transmission in different hospital settings.

By now recognized as an international authority, he

provided simple guidance on how to prevenr wound

infections and how to treat them and, in 1950 ,he was one

of the authors of the first classical book on hospital-

acquired infections, which remains as highly relevant for

today's infection control teams as it was then to those of

us who would follow in his footsteps.

In 1960 he was lured back into clinical academic

medicine as Professor of Microbiology at St Mary's

Hospital Medical School. He was the first full-t ime

academic Dean of St Mary's from 79 67 to 7 97 3, bringing

the innovative approach ofhis bacteriological research

to the running of a medical school. He was also a member

of the Medical Research Council from 1.969 to I97 3.
797 3 marked the last major phase of his professional life

when he returned to the PHLS at Colindale as Director

of the Service, with its central reference laboratories

and network of regional and area Iaboratories, based

in hospitals where they combined diagnostic and

epidemiological work. During the same period, he was

elected President of the Royal College of Pathologists
(I9l5-7 8) and in a pioneering move for a medical Royal

College, he guided the extension of membership to

include medical scientists who were not medically

qualified. He was knighted in I97 5.

Under his direction, the PHLS enlarged its responsi-

bil it ies with the establishment of the Communicable

Disease Surveillance Centre in 1977 and then the

addition of the Centre for Applied Microbiolo gy and

Research, Porton Down, in I97 9 . Before he retired in

1981, he was closely involved in planning and designing

the new institute at Colindale to house both CPHL and

CDSC. This was his physical legacy to microbiology

and public health services, but his rcallegacy to medicine

and science has formed the basis of many of the develop-

ments of the last 20 years. He was one of the classical

tradition of doctors who were also important medical

scientists. Throughout, he remained an unassuming and

approachable man with a good sense of humour. He was

always available and his advice was generously given and

always supportive.

In 1944, he married Margaret Lumsden; she died in

1990. They are survived by a son and two daughters,

one of whom followed her father into microbiology and

works for the \7orld Health Otganization.

O Brian L Duerden, Professor of Medical
M i cro b i o I og y, U n ive rsity of Wal es C ol I eg e of
M ed ici ne ; I ately, Di rector, Pu bl ic H ealth
Laboratory Service

ABOVE:
Sir Robert at the building of the
PHLS laborator ies in 1980/81
COU RIESY HEALTH PROTECTION
AGENCY, COLINDALE

tu.$$sN{s-s${:$il.*\sy IoDAy vol30/Nov03 lE



F$Wffi** ffi** ffiwxrumwg$weg ffiw-ewwxmwxW$wwS'Ws$w w$wgisw$wx $:ffiw WWY
Science writer
MerielJonestakes a
lookatsome PaPers
in current issues of
the SocietY's journals
which h ighl ight
new and exciting
developments in
microbiological
research.
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OPPOSITE PAGE (UPPER):
Transmission electron mtcro graph
of BorreliasP. from H, aegYPtiun.
Five insertion Points of f lagella
were observed in the taPered ends
COURTESY T IIASUZAWA SHIIUOKA
JAPAN

OPPOSITE PAGE (LOWER):
An adult hard tick HYalomna
aegyptium(adult) from.an infested
tortoise The diameter ofthe hole in
the 5 yen coin is 5 mm across.
COURTESYT MASUZAWA SHIZUOKA
JAPAN

Researchers atthe
Centres for EcologY and
Hydrology at Oxford and
Monkswood inthe UK
have been checking on the
immunological status of wild

birds to arboviruses in the
UK.WestNilevirus
(WNV) causes feverand
inflammation of the brain
which may be fatal, while
other arboviruses, Usufu
vi ru s and Si n d b i s vi r u s, rar elY

cause serious disease.
WNV was first identified in

Uganda in 1 937 and is
found throughout northern
Af rica, southern EuroPe,
much of Asiaand Australia'
It recently hitthe headlines
through killing more than
300 people in the USA' and
also manywild birds and
otherantmals since
emerging in 1999.
Previously, outbreaks in
Europe, the Middle East and
Russia have affected birds,
animals and manY human
fatalities have been
recorded,

The natural life cYcle of
all th ree viruses involves
migratory birds and the
mosquitoesthatfeed on
them.The mosquitoes
transmit the virus between
the birds, and can Pass iton
to animals and non-
migratory birds' The risks
of infection are greatest
when large numbers of
mosquitoes, PeoPle and
birds are found together,
especially in towns near

lakes orslow moving rivers'
The recent experience tn
North America has indicated
how dangerous WNV can
be when it encounters bird
or animal or human
populations that have never
been exposed to it before,
The researchers knew that
there is no evidence that anY

of theseviruses is Present
in the UK, although for
thousands of Years birds
have migrated to Britain
from regions of Africawhere
theviruses arefound' In a
countrywith so manY keen
bird-watchers, the sudden
death of wild brrds on the
same scale as in the USA
would be raPidlY detected.
There have also been
no reoorts of illness in
U K citizens that can be
attributed to these
mosquito-borne infections.
However, the researchers
decided to surveY birds in
Britain to see whetherthe
virus was reallY absent.

They used verysensitive
tests to search for both the
virus and anY evidence that
birds had been exPosed to
the virus. ExPosure to anY
pathogen normallY causes
the immune sYstem of the

bodytotryto Produce a
series of defences against
it, including antibodies that
persist for manY Years. The
researchers tested seru m
from birdsthat had been
trapped in mist nets and
then released, as wellas

Human monocyticehrl ichiosis (HME) is an emerging

disease in the USA. Although only afew hundred cases

have been reported,there are probably many more' because

the svmptoms are stmtlar to several other diseases' Patients

ruy'huu" afever, headache, muscle aches and feeltired'

About half have a rash. A course of antibiotics clears up

the problem in most people, although the illness can

occasionally develop life-threatening complications' The

d isease is cau sed by Eh rl i ch i a ch affee n s i s,sm al I G ram-

negativebacteriathatareunabletoI iveoutsidethece||sof
thelr animal hosts. They probably live in blood cells in wild

deer, transmitted between animals bythe lone startick if it

picks upthe bacterium in its meals of blood'The dangerto

hrtun, is during walks in woodland when ticks can bite

them.

Researchers atthe Centerfor Biodefense and Emerging

lnfectious Diseases, and theAnimal Resource Center of the

University of Texas Medical Branch, have been learning

more about the disease' They knew of reports that dogs

have been naturally infected by E' chaffeensrb and wanted

to discover more aboutthis, onefear is thatdomestic pets

could become a reservoirforthe disease, bringing it into

closercontactwith more humans' Studying dogs that had

6u"n 
"*p"ri*entally 

infecied would also give a better idea of

anydiseasesymptomsandhowIongtheinfectionpersisted.

With the approval of their University's Institutional Care

and An i mal' Use Com m itiee, they desig ned an experiment

in which two beagle dogs were infected with E' chaffeensis'

whiletwo others lcted as uninfected controls'They

collected regular blood samples over 6 months to testfor

bacteria. whln the researchers found signs of bacteria, they

decidedtoinvestigatethestructureofoneofthebacterial
surface proteins' Several bapterial species that set up

oersistent infections have a mechanism to change surface

ieatures frequently, to continually evade the immune system'

E, chaffeensislooked as if it should have this system' and

the researchers wanted to check on it'

Although the infected dogs had decreased blood

plateleicounts, neither of them ran afever or lostweight'

The researchers siarted detecting bacteria in the dog's

b|ood23daysafterinfect ion,andcontinuedtofindevidence
of E, chaffeLnsisfor 2'5 to 3'5 months' Both dogs developed

antibodiestothebacteria,andwhentheresearcherslooked
attheir results forthe surface proteins, itwas clearthat

these did not change during the course of the infection'

The study indicateithatdogs can harbouran infection by

E. chaffeensr'sfor up to 4 months without showing any

symptoms of illness. As well as adding to public health

information about HME,this givesthe researcners an

opportunityio studythe infection in more detail'

Zhang, X. -F., Zhang, J . -Z', Long, S' \$(/', Ruble' R' P' & Yu' X' -J'

(2003i. Exper imental E hrl icb ia chaffeens is infection in beagles' J Med

Microb i ol 52, 1 021'-1026.
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f rom f ree-ran ge poultry,
In total, they had over 430
samples f rom 30 species
of birds collected in
Cam bridgesh i re, Dorset
and South Wales. These
included house mart ins,
swallows and several
species of warblers that
had migrated from Africa, as
well as others, particu larly
juveni le birds and free-
range poultry that had never
left the U K, I n addition, they
tested the brains of carrion
crows and magpies that had
been ki l led during pest
control prog ram mes, for the
presence of WNV RNA.

The researchers founo
signs that al l three viruses
had been introduced into
U K-resident birds from
migrating birds. About a
quarterof the serafrom
apparently healthy resident
birds had antibodies to
WNV. This difference f rom
the North American
experience suggests
that either U K birds have
managed to bui ld up
immunity over the years, or
the virus is less virulentthan
that circulating in the USA,
The authors conclude
that since there are few
mosquitoes in the U K
compared with warmer
countries like North America
and Southern Europe, the
riskto human health is
probably low atthe moment.
However, they thin k that
if the climate becomes
warmer,the risk may
increase. They intend to
extend their study to more
birds, insects and animals
in the U K,to assess the
situation more thoroughly,

Buckley, A., Dawson, A.,
Moss, S. R., Hinsley, S. A.,
Bellamy, P. E. & Gould, E. A.
(2003). Serological evidence of
'V(/es 

t N i le uirus, U s utu uirus and
Sindbis airus infection ofbirds in
theIJK.J GenVirol34,
2807-2817.
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Bacteriaof the genus Borreliacause diseases in humans
called Lyme disease (see pp, 1 65- 1 66) and relapsing
fever (see p. 1 67), as well as illnesses in animals, including
epizootic bovine abortion and fevers. Ticks, and their
relatives, transm it the bacteria between hosts, wh ich include
animals and humans. As people and wild animals are
broughtclosertogether by changes in climate and
agriculture, as well as bytourism and cities encroaching onto
previously uninhabited land, there are more opportunities for
people to pick up previously rare diseases, Microbiologists
aretherefore keen to learn more about both the bacteria
and the ticks that transmit them.

Researchers atYeditepe University in Turkey, and Aichi
Medical University and the University of Shizuoka in Japan,
have collaborated to study a novel species of Borrelialhalis
carried bytortoises.Theycollected 1 50tortoises from
woodland and scrub nearthe coast,8O km from lstanbul,
Almost all of the tortoises had hard ticks (Hyalomma
aegyptium) on them. As the ticks went through their life-
cycle from larvae to nymphs to adults bythe end of summer,
the average numberon each animaldecreased from around
1 5 to 4,Arou nd 40}/oof the adultand nymphalticks were
infected with the novel bacterium, which was absentf rom
the larvae,

Borreliaarespirochaete bacteria,The cells of this new
species were slender, corkscrew-shaped and swam
vigorously using flagella attached to the ends of the cells.
The researchers sequenced partof a gene for a protein that
makes up the flagella. When they compared itwith the same
gene from olher Borreliaspecies, the bacteria isolated from
the tortoises formed a separate group. However, the feature
that dramatically distinguished this species from other
Borreliaspecies was its rapid growth, The cells doubled in
number in about 5 hours, abouttwice as fastas all previously
known Bo rre I i a species, The research e rs want to i nvesti gate
the reason forthis rapid growth, as wellas determining
whetherthis new species poses any risks tothe health of
humans or domestic animals.

G0ner, E. S., Hashimoto, N., Kadosaka, T., Imai, Y. &

Masuzawa, T. (2003). A novel, fast-growin gBorreliasp. isolated

from the hard tickHyalomm.a aegyptiuminTurkey. Microbiology L49,
)\4c:t_)7Lt
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Scientists from the American Centers for Disease Control
and Prevention have been collaborating with colleagues in
the Ministry of Health in Cambodiato assess the public
health risk f rom bats. These are the on ly f lyi n g mam mals,
and can harbour several viruses, including rabies. The
scientists tesled Chaerephon plicatabats from Kampot
Cave in southern Cambodia, where local villagers had
reported that the number of bats in the colony was declining.
Apartfrom being atourist destination,the cave is an
importantsource of fertilizerfrom the bat guano, so there
were considerable opportunities for contact between the
bats and people. lf the bats were suffering from adisease
that could be transmitted to people, there could be a real
Drootem.

The researchers obtained materials from both healthy
and dead bats, and began searching forviruses. To find out
whetherthe dead bats had died of anything that could be
passed on to other mammals,the investigators injected
extracts from the bats' brains into young mice. A substantial
numberof the mice died, support ing the ideathatthe bats
had died from disease ratherthan anothercause.The
researchers used electron m icroscopy to look f or vi rus
particles, and found somethat looked like members of the
virus family Bunyaviridae, There was one repod of Kaeng
Khoivirus (KK), a memberof this family, in the same species
of bat from Thailand around 1 970, When the researchers
used molecular biological methods on their samples, they
identified the presence of KKvirus.

The researchers now have good evidence that KK virus is
present across hundreds of kilometres of southeast Asia,
butthey are unsure of its effect on local bat populations, or
h u man health. Without f u rther observations it is im possi ble
to know if  KK virus has caused a decl ine in the numbers of
bats in the Kampotcaves,And, although in an earlierstudy
almost athird of bat guano collectors had been shown to
possess antibodies to KKvirus, none of them associated
serious illness with the caves. However, arthropods are often
the vectors that transmit bunyaviruses between hosts, and
the previous researchers had isolated KKvirus from
bedbugs within the caves in Thailand, The locals reported
that bedbug bites could cause an influenza-like illness,
which is atypicalsymptom of infection byseveralfamily
Bu nyavi ridae vi ruses. Fu rther stud ies to determ i ne the vi rus
effect on the bats, if this virus is associated with human
disease, and potential for spread are warranted,

Osborne, J. C., Rupprecht, C. E., Olson, J. G., Ksiazek, T. G.,
Rollin, P. 8., Niezgoda, M., Goldsmith, C. S., An, {J. S. & Nichol,
S. T. (2003). Isolation ofKaeng Khoi virus ftomdeadChaerephon
plicatabats rnCambodia.,I G enVirol 84, 2685 -2689.
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already present. Since
there were no records of
disease symptoms, it must
have been presentas a
subcl inical infect ion. One
implication is that rabbits
with immunity to this virus
may also have been able to
resist RHDV explaining the
variable morlality in the first
ep idemics in  1997

The researchers checked
for RH DV in healthy rabbits
shot nearAlexandra in
Central Otago, This was
among the f irst places to
report the disease following
release of thevirus in 1997.
They used an extremely
sensitive version of the
polymerase chai n reaction
to find outthe sequence of
one of the mostvariable
regions of the viral genome,
Theydetected verysmall
amou nts of two types of the
virus in about half of the
rabbits.When the
researchers tried to infect
healthy, vi rus-f ree rabbits
with extracts from these
rabbits, they were
completely unsuccessful,
indicating that although
the viral RNA was present,
there was i nsuff icient to
cause a new infection at
least u nder experi mental
condit ions,

Mostof the infected rabbits
contained aversion of the
virus that was very closely
related to the Czech V351

strai n that was del i berately
introduced in 1997.A11 but
one of the remaining
positive rabbits had avery
similar, but distinctly
different version,
corresponding to the virus
introduced illegally by the
farmers, The biggest
surprise was athird version
in one rabbit, most closely
related to atype of RHDV
isolated in Spain, After
carrying out experiments to
checkthis result,the
researchers were convinced
thatthis was real, butwere
left without an explanation
of how it had gotto New
Zealand, The presence, in
healthy rabbits, of similar
viral sequences to the strain
responsible for the f irst
epidemics indicated that the
virus has become less able
to cause a lethal infectton,
The big question, which the
researchers are now
attempting to answer, is how
has R H DV become able to
cause these persistent, non-
lethal infections, and how
can it be awakened backto
avirulent infection.

Forrester,N. L., Boag, B.,

Moss, S. R.,Turner, S. L.,

tout, R. C.. lWhite, P.J.,

Hudson, P.J. & Gould, E. A.

(2003). Long-term survival of

NewZealand rabbit

haemorrhagic disease virus

RNA in wild rabbits, revealed

by RT-PCR and phylogenetic

analysis.J GmVirol34,

3079-3086.
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Cystic fibrosis causes many
I ife-th reaten i n g problems,
including repeated
infections of the lungs. The
genetic change that causes
the disease makes the
respiratorytract a much
more attractive ecological
niche for awide variety of
bacteria. Bacterial species
suchas Pseudomonas
ae ru g i n o s a and B u r k h o I d e ri a
cepaciafrequently set up
persistent infections,
Researchers have found
that a number of unusual
species of bacteria can also
take advantage ofthe
situation. Scientists f rom
the University of Michigan
have collaborated with Peter
Vandamme of the University
of Gent in Belgium to study
some of the less well-known
specres.

Theyfocused on five
strains that appeared to
be members of the genus
Ral sto n i a,isolated f rom
patients receivi n g treatment
in three US states. After
carrying outathorough
investigation of the media on
which the bacteria could
grow, their cellular fatty
acids, the sequence of one
of their genes and a profile
of their proteins, the
researchers concluded that
the strains originated from
two previously unknown
species, They have named
one Ral stonia res pi racu I i
(afterthe Latin noun
re s p i rac u I u m res p i rati o n).
However, they are waiti ng
until they discover more
strains of the other one
before giving it an official
name.

Coenye, T., Vandamme, P. &

LiPuma, J. J. (2OO3). Rals tonia

respiraculi sp. nov., isolated from

the respiratory tracc ofcystic

fi brosis patients. lntJ S y s t Euo I

Microbiol 53 1339-1342.

Rabbit numbers are avery
serious problem in Australia
and NewZealand,Aftera
new, highly contagious and
virulent viral disease of
rabbits had emerged from
China in I 984 and spread io
the rest of Asia and Europe,
the Australian government
approved trials of its use as a
bio-control agent. The rabbit
haemorrhag ic d isease vi rus
(RH DV) can kill susceptible
adult rabbits in hours from
massive internal bleeding.
Trials were held on an
offshore island, so that the
virus could be contained if
problems arose, However,
the virus escaped to the
mainland, possibly with
human help, where i t
spread, at least initially, as a
phenomenallyfast and
lethal epidemic throughout
the southern Australian
states.The NewZealand
Government rejected the
ideaof using RHDV, butthe
virus was deliberately and
illegally introduced into New
Zealandin 1997. Many
farmers set out baits of oats
and carrots contam i nated
with RH DV initiating the first
epidemics of the disease, t
although with only 1 0-50 %
mortal ity, After the d isease
was established, the New
ZealandGovernment
changed its mind and
approved imporlation,
manufacture and sale.

However, by20O1 there
were many healthy rabbits in
areas of NewZealand where
the virus was released. In
Australia as well, the disease
has become much less
lethal, Researchers in the
U K have been trying to work
out how this has happened,
Although people had initiallY
assu med that New Zealand
was free of RHDV before
the i l legalreleases,
re-analysis of stored serum
samples has shown that
a RHDV-l ikevirus was
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Among the first things that students are taught about
bacteria is thatthey do not indulge in real sex. Bacterial cells
are haploid, with only one copy of every gene. They have
severalways to pick up bits of DNAfrom the environment,
and to transfer it into other bacterial cells, butthe result is
never adiploid cel lwith two copies of every gene l ike the
average animal cell. Up untilthe 1 950s bacteriologists
speculated that sexual reproduction mig ht be waiting to
be d iscovered i n bacteria. Si nce then, aoart f rom a few
scattered reports, most people quietly dropped the idea.

However, in 1 994 Jean-Pierre Gratiaf rom the Pasteur
Inst i tute in Brussels found something thatappearsto be
closerto true sexuality in bacteriathan has ever been seen
before. He isolated astrain of EschericHacoliwilhvery
su rpris i n g characteristics. At the ti me, the best explanation
was that each cell contained two entire sets of E coli genes,
only one of which was in use at anytime, Now he and his
col league Marc Thiry f  rom the University of Liege in Belgium
have been following up this discovery applying new
techniques in molecular biology and cel l  imaging to gain a
more detai led u nderstand i ng of th is phenomenon. They cal I
it'spontaneous zygogenesisl or Z-mating for short.

The researchers performed crosses between strains
carrying genetic markers forantibiotic resistance or t

requirements for partrcular amino acids in the growth
medium. The results were much more l ike those f rom diploid
cells, where the progeny contain all the genetic markers.
However, one other possibility that would explain the results
would be that Ihe E. colicells had become particularly sticky,
To check on this, the researchers used several sorts of
microscopyto look at both the arrangement of the cells, and
also the DNAwithin them. They could use minute gold
particles to labelthe DNAfrom each of the parental strains
in their crosses, and then examine the label l ing of the
progeny,

Putti n g together al I thei r res u lts, the researchers feel that
they have convincingly demonstrated the existence of a
transmissibleZ-faclorin E. colilhalgives the cells an ability
to fuse and exchange genetic information in awaythat has
never been observed before, They are sure that this new
process opens up exciting prospects for both f undamental
research and biotech nology,

Gntia,J.-P. & Thiry, M. (2003). Spontaneous zygogenesis in
Escberibia coli, a form of true sexuality in prokaryotes. Microbiology

r49,251r-2184.
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Chlorinated hydrocarbons are very useful man-made
chemicals. Their major advantages are that they do not
dissolve in water and they are resistantto degradation by
microbes, They are essential industrial solvents and can be
found in brake f luid in cars and in dry-cleaning l iquid,
However, their chemical nature means that they are
toxic and must be handled with care. Nevertheless, their
usefulness means that large volumes are manufactured.

These advantages turn into a problem when the chemicals
are spilt or reach the end of their useful life and need to be
disposed of, Although many bacteriaattemptto use
chlorinated hydrocarbons as a source of food, degradation is
slow. The chemicals can remain in the soil for decades and
seep into underground rockto contaminaie watersuppltes.
A substantial portion remains resolutely inaccessible,
perhaps adsorbed onto soil parlicles orsequestered within
pores in the soil m inerals. The only way to encourage
microbes to get atthis so-cal led'aged'pol lutant is to spray
the ground with expensive detergents. Digging up al l the soi l
f rom a contaminated site and burning it in a fu rnace at a very
high temperature is sometimes another costly solution. lt is
no surprise, therefore, that biotechnologists continue to look
for more environmental lyfr iendlyways to clean up'aged'
ch lori nated hyd rocarbons.

Althou g h many G ram-negative bacteria can d igest
chlorinated hydrocarbons, this ability is rare among Gram-
positives. Many Gram-positives, however, can degrade non-
chlorinated hydrocarbons, and some produce a detergent
during the process. A bacterial species that combines both
abilities could be exactly rightfor bioremediation. In the late
1 990s Peter Rapp and Lotte Gabriel-Jurgens found a
contaminant in aculture of Gram-negative bacteriathat
looked like it might havethese properties, They have now
described ihe remarkable abilities of Rhodococcusso,
strain MS 1 1 in a recent issue of Microbiotogy,

Not only could this aerobic, Gram-posit ive, non-moti le
bacterial strai n deg rade an u nexpected ly wide ran ge
of chlorinated and non-chlorinated hydrocarbons, but it
made its own detergent as well. lt could grow on 1 ,2,4,5-
tetrachlorobenzene, as well as versions of this chemical
containing onlytwo orthree chlorine atoms. This is a
rare ability, even among Gram-negative bacteria, so the
researchers checked outthe genes that provided this
characteristic. They tu rned out to be surprisingly similar to
those in the Gram-negative bacterial culture f rom which the
Rhodococcusstrain had been isolated as acontaminant,
The researchers suspectthatwhen the contaminant had
been in the life-or-death situation of needing to use a novel
chemicalas a source of food and energy in orderto l ive, i t
had acquired exactlythe r ight genes from the culture.In
combination with the innate ability of Rhodococcussp.
strain MS1 1 to synthesize adetergent, the researchers
have found an organism that might be well  suited for
bioremediation of si tes pol luted with industr ial chemicals.

Rapp, P. & Gabriel-Jiirgens, L. H. E. (2001). Degradation ofalkanes
and highly chlorinated benzenes, and production ofbiosurfacrants, by
apsychrophili c Rhodocorcus sp. and genetic characterization ofits
chlorobenzene dioxygenase . Microbiology 149,281 9-2890.
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filioneers of
UMicrobiology and
the NobelPrize
By U. Lagerkvist
Published by World Scientific
(2003)
HB US$48.00/S33.00;
PB US$24.00/$16,00, pp. 182
ISBN : 981 -238-233-X (H B) ;
981-238-234-8 (PB)

Just over 100 years ago the
first Nobel Prize in Physiology or
Medicine was awarded. This
book is an authoritative and
entertaining account of four of
the earlywinners. The life and
work of Robert Koch, Emilvon
Behring, PaulEhrlich and Elie
Metchnikoff are closely examined
in the light of contemporary
scientific knowledge and
ignorance, Politics appear to
have had as much to do with their
final acceptance as Nobel Prize
winners as did their outstanding
scientific achievements. Many
full-page portraits add to the
charm of this book. Members of
the public wanting to learn more
about the birth of microbiology
willfind this book invaluable,
Trainee as well as experienced
microbiologists and immunologists
willalso find much of interest.
There should be a copy in the
often neglected history section of
all good microbiology libraries,
f PaulWright
ConquestHospital, t
St Leonard's-on-Sea

lfrUaccinesfor
Uthe 21st Gentury: A
Tool for Decisionmaking
Edited by K.R. Stratton, J.S. Durch
& R,S. Lawrence

evaluations, which is then
demonstrated using a
hypothetical vaccine. Each
disease is evaluated in terms of
the economic burden, morbidity
and mortality, target populations
for vaccination and costs of
delivery and they are considered
againstthe likely benefits of
disease prevention using'disease
scenariosi The priority list
produced in 1985 is virtually
unchanged now. lt would have
been interesting to have an
analysis of the economics issues
surrounding the development and
strategies for the implementation
of an H lV vaccine, but the only
reference to H lV was as a
confounding factor in many other
infections, The subtitle is the
key - a toolfor decision making -
itshould be compulsory reading
forallwho are involved in decision
making both at the vaccine
development and implementation
stages. The individual reader
will, however, find it interesting
to browse particularly the
workshops on the mechanism of
actions of some vaccines,
lLizBoxall
Public Hea lth Laboratory
Birmingham Heartlands
Hospital and National
BloodSeruice,
Birmingham

lf,tumor-suppressing
UUiruses, Genesand
0rugs. Innovatiue Gancer
Therapy Approaches
Edited by H. Maruta
Published by Academic Press
(2001 )
S66.95, pp,400
ISBN:0-12-476249-2

schizophrenic book. This is a pity
and detracts from the overall
appeal. Notwithstanding the
diversity, there are substantial
areas of overlap between several
chapters and the overall cohesion
of the book would have benefited
from more aggressive and
comprehensive editorial cross-
referencing. Similarly, the
organization of chapters appears
somewhat enatic - for example
there are two chapters about
p.53, yetthey are 300 pages
apart. Overall, a brave attempt to
encompass a broad, exciting and
developing field, Inevitably it will
soon be out of date so probably
best as an institutional purchase.
llohnR,Arrand
Institute for Cancer
Sfudreg Universityof
Birmingham

6fRtlasof Sexually
UTransmitted
Diseases and AIDS,
Third Edition
Edited by S,A, Morse, R,C. Ballard,
K.K. Holmes &A,A, Moreland
Published by Mosby/ Elsevier
Science (2003)
$125,00, pp.408
ISBN:0-7234-3227-g

This is a comprehensive, well-
illustrated text, lt is more than an
atlas, Each chapter has good
balance of pathogenesis, clinical
features and laboratory tests,
There is a very satisfying
emphasis on clinical features,
with excellent pictures (too
graphic to be a 'coffee table'
book) and illustrated laboratory
diagnosis. Effort is devoted to
description of laboratory

need basic laboratory information
and vice versa and those
microbiology/virology trainees,
who need the wide clinical
experience.
lSheilaBurns
Royallnfirmaryof
Edinburgh

luicroorganisms
Uin Foods 7:
Microbiological Testing
in Food Safety
Management
By the International Commission
on Microbiological Specifications
for Foods (ICMSF)
Published by Kluwer Academic/
Plenum Publishers (2002)
Eurol 44.50/ US$1 25.00/S88.50,
pp.388
ISBN:0-306-47262-7

M i uob i o hgical Testin g in Fo od
Safety Managemenf by the
ICMSF is an excellent text for
researchersworking in the field of
food safety. lt is wellwritten and
the ideas flow in a sensible and
practical manner, lt should be a
guide to people working in both
regulatory agencies and food
production on the pragmatic use
of a systems approach to
managing food safety. This
systems approach is apparent
from the'food safety objective'
principle promoted by the book.
This principle takes into account
the complexity of the current
production, distribution and
consumption of food by
combining information from
various disparate sources.
This includes data from
epidemiological studies, public
health surveillance statistics,
microbial growth, food production
prtlcesses, retail and consumption
practices. Inclusion of statistical
process control techniques in
chapter 1 3 will be an added
bonus for food producers,
aPradeepMalakar
lnstituteof Food
Research, Norwich

Published by National Academy investigations, but not necessarily
Pres (200i) The title is wide-ranging. So is prioritizing their clinical
$30,95, pp, 460 the book. This volu.me reviews significance.
ISBN: 0-309-05646-2 the gamut of novel anti-cancer The content is well-balanced,

therapies that are currently in Although the title is 'STD and
Vaccines, both prophylactic clinical trial, under development AIDSi only 3 of the 17 chapters are
(forinfections)andtherapeutic ormerelybeingconsidered.At devotedtoAlDsalone.
(for diseases such as diabetes, lea$ that is the stated intention, The laboratory tests describe the
iheumatoid arthritis, multiple but whilst some contributors most currently available tests,
sclerosis and melanoma) are admirably discuss the therapeutic molecular and non-molecular,
reviewed in terms of economic aspects, others ignore it and This should make the text useful
priority for development and choose to describe detailed in resource-limited, as well as
implementation, The introductory molecular mechanisms with resource-rich countries'
chipters cover some of the absolutely no reference to their This book will be a useful
background to economic potential as therapeutic targets. reference text for G U M/

The result is a somewhat Infectious Diseases trainees, who
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ffiPtinciples of
W Genome Analysis
and Genomics, Third
Edition
By S.B. Primrose & R,M, Twyman
Published by Blackwell Publishing
(2002)
$29,50; pp.263
ISBN:1-4051-0120-2

The speed of the genome
sequencing revolution is
staggering, This welcome book
explains why and how genomes
are being sequenced, and the
methods we are using to make
sense of the mass of data. Aimed
at advanced undergraduates, it
is an excellent distillation of
current knowledge, The authors
discuss genome structure and
organization, They then describe
the cloning, mapping and
sequencing of genomes, a
reminder in these days when
gen0me sequences appear
apparently by magic, thatthis is a
complex and intellectually
challenging process, However, the
meat of the book lies in the next
six chapters looking at genome
annotation and bioinformatics,
comparative genomics, structu ral
genomics, global expression
profiling, comprehensive mutant
libraries and the mapping of
protein interactions, The final
chapterskips through a few
vignettes showing how these
techniques can reveal important
biological information. The book is
clearly written, well presented,
and feels good. Recommended.
lNeilStoker
RoyalVeterinary
College,London

&Emeroinu
Wlnfect-ion-s, Uol.5
Edited byWM, Scheld,WA, Craig
&J.M, Hughes
Published by American Society
for Microbiology (2001 )
U5$79,95, pp,266
ISBN: 1 -5581 -216-3

This latest volume brings the
total number of individual reviews
in this series on Emerging
lnfectionslo 77, As always these
are succinct, timely and highly
readable contributions on a
m6lange of bacterial, viral, fungal,
and protozoal infections, Two

chapters are particularly
prescient, namely, (13)
'Bioterrorism : a real modern
threat' and (1 4)'Bioterrorist
threats: what the infectious
disease community should know
about anthrax and plaguei I found
much of interest outside of my
area. While the chapters on small
colony variants ol Staphylococcus
a ureus and on Mycoplasma
p n e u m o n i a e inf e cti ons we re
instantly attractive to me, I
became readily engrossed with
those on West Nile Fever in New
York City, amoebiasis, enterovirus
71, and water-transmissible
diseases and haemodialysis.
Those who have read the firstfour
volumes in this series will not be
disappointed with this latest, The
Editors' message that ' it is time to
see energing infections as true
surrogates for an alien invasiol
poignantly summarizes the
important contribution of this
series to public health,
lCyrilt.Smlrth
TrinityCollege Duhlin

e&*kProbiotics and
WPrebiotics: Where
Are We Going?
Edited by G.WTannock
Published by Caister Academic
Press (2002)
$90.00/ US$180,00, pp, 333
ISBN: 0-9542464-1 -1

This book provides an excellent 
t

summary of the current state of
play in the field of pro- and
prebiotics, and addresses topics
ranging from the composition and
f unctionality of the intestinal
microflora, to utilizing genomic
technology to improve strains
from industrial and health
promoting perspectives, The
format of the chapters is such that
researchers new to the field can
quickly become familiarwith the
latest studies and techniques
used in each area, e.g. the role of
probiotics in calcium bioavailability
or lBD. The contributors are highly
regarded in their field and, as well
as giving a basic overview, cover
each topic in sufficient detailto
provide the reader with a sound
basis from which to begin
research using the techniques
and experimental designs
discussed within, This book will

not only be valuable to workers in
the field of pro- and prebiotics,
but also for those in other areas of
microbial ecology,
lMarie-Louise Baillon
Waltham Centrefor
Pet N utrition, Waltha m-
on-the-Wolds

dffimuances in
WMicrobial Toxin
Research and its
Biotechnological
Exploitation
Edited by R,K, Upadhyay
Published by Kluwer Academic/
Plenum Publishers (2002)
US$115,00/S80,50/ Eurol 32.00.
pp,288
ISBN: 0-306-41255-4

This book contains a number
of relatively specialized chapters
concerned with microbial toxins,
I did find the title of the book
slightly confusing as to whether
it was about toxins made by
microbes ortoxins acting on
microbes, The toxins described
and discussed in this book are
mainly the low-molecular-weight
secondary metabolites produced
by various organisms. However,
as an overview of the current
research into, and applications of
low-molecular-weight toxins, this
book is a very useful source of
information. The bookwill be
of particular use to courses in
applied aspects of the subject as
there is a wealth of information on
the use of low-molecular-weight
toxins in biological control
processes, Although some of the
chapters are relatively specialized
in the interactions they describe,
the book as a whole provides a
good overview of the current
status of action and use of these
agents,
lTimMitchell
Universityof Glasgow

$ffifungal Populations
Wand Species
By John Burnett
Published by 0xford University
Press (2003)
S37,50, pp,348
ISBN: 0-19-851553-7

It is John Burnett's hope that
fungi take their rightful place in

the mainstream of biological
thinking, Burnett brings together
in one volume the approaches and
attractions of working with fungi
in the areas of population biology
and speciation, To quote Pringle &
Taylor (2002, Trends Microbiol,
10, 474-481),' fungi are
n m pl i nted, b ut tractabl d and it
is the tenor of Burnett's book that
fungi are open to investigation by
a range oftechniques, some of
which are described in detail, for
the study of populations, fitness,
variation and speciation. Topics as
diverse as molecular genetics and
ecology are covered, ln contrast,
the book is weak on genomics
with no mention, for example, of
genome evolution and speciation
in Sa c c h a ro myc es.Also, lichen
fungi receive scant attention,
0verall however, this book reflects
the knowledge and commitment
of its author and deserves to sell
wellas an aid to both teaching
and research,
aDavidArcherand
Paul Dyer
U n iversity of Notti ng ham

#&UiralUectors for
W Gene Therapy:
Methods and Protocols.
Methods in Molecular
Medicine Series, Uol. 76
Edited by C.A, Machida
Published by Humana Press (2002)
US$1 35,00, pp, 589
ISBN: 1 -58829-019-0

This book covers the major
viruses that have been utilized to
transfer and express genetic
material, At first glance it appears
invaluable to allthose aiming to
construct viral vectors, however
the chapters are often very
specialized and therefore are only
likely to be of use to researchers
making specif ic modifications to
vector systems, The chapters are,
however, comprehensive and
easy to follow and, considering
the number of chapters dealing
with the same virus, there is little
overlap in text between them, The
bookwould benefitfrom an
introductory chapter describing
the different viral systems and
the features lending them to
particular applications, Despite'gene therapy'appearing in the

title and the large number of
clinical trials using such
vectors, there is little mention of
the administration of viruses to
patients, The price of the book is
likely to restrict its purchase to
organizations,
lChristopherRing
GlaxoSmithKline R&D,
Stevenage

ffiPlant Uiruses as
WMolecular
Pathogens
Edited by J.A, Khan & J. Dijkstra
Published by The Haworth Press,
Inc, (2002)
HB US$l29,95 (HB);
PB U5$59,95, pp,537
ISBN: 1 -56022-89a-6 (H B);
1 -56022-895-4 (PB)

Thanks to sequencing and
genetic manipulations of various
kinds, great strides have been
made in understanding how plant
viruses function as pathogens at
the molecular level, This book
covers aspects such as virus
replication and gene expression,
vector transmission, natural and
engineered resistance, and
molecular techniques, with two
bonus chapters on the principles
of virus taxonomy and virus
names. lt has to be said the
coverage - by 37 authors in 21
chapters - is patchy, Some give
good broad overviews of their
subject area, but a few are
restricted to workfrom their own
laboratories. There is little or
nothing on virus particle assembly
and structure, symptom
formation or effects on plant
metabolism. In the paperback
edition, many of the illustrations
can only be described as'faint
and fuzzyi The book covers some
of the territory of the 2002 fourth
edition of Matthews' P/anf
Virology,by Roger Hull, butthat
has a broader coverage,
lRon Fraser
SGM Marlborough
House



lGenomics of GG-
URich Gram-Positiue
Bacteria. Functional
Genomics Series, Uol. 2
Edited byA. Danchin
Published by CaisterAcademic
Press (2002)
$75.00/ US$150.00, pp. 178
ISBN: 0-9542464-3-8

The GC-rich group of Gram-
positive bacteria include diverse
bacterial types with very different
reputations: while Rhodoco ccus
is an agent of bioremediation and
Streptomycesspecies are noted
for antibiotic production, both
My c o b a cte ri u m tub e rc u I o sis and
M.lepraearewell known
pathogens causing tuberculosis
and leprosy, respectively. This
bookfocuses on the impactthat
complete genome sequence
information has and will have on
our knowledge ofthese bacteria,
Although the complete genome
sequence of a Rhodobacter
species is not yet publicly
available, the chapter on the
current state of Rhodobacter
genetics shows that the tools
for genetic manipulation are
available to exploit knowledge
of the genome sequence. The
chapter on global analysis of
Streptomycagives an overview
of its genome organization and
both morphological and metabolic
differentiation. The power of
genomic analysis is exemplified
by S.nelinlu,whichwas
previously known to produce
three antibiotics, butthe
complete genome sequence
has revealed 20 gene clusters
potentially capable of synthesizing
secondary metabolites. The three
chapters on Mycobacterium
tu b e rc u I o sislocus on the
contribution of genomics to
identification of new virulence
factors, on our understanding of
secretion and its contribution to
virulence and on the TubercuList
database, based on the GenoList
model that has served the
E sc h ui ch i a c o I i (C ol i b n) and
Bacill us subtilis (Subti Lis|
communities so well. Finally,
there is a very good chapter on
M y c o b a cte ri u m I e p ra e and ils
highly truncated genome making
a strong case that genomic
analysis will greatly expedite

and facilitate research on this
experimentally intractable
organism. ()verallthis book is a
welcome addition, although lfelt
that the Editor in his chapter on
'Genomes and evolution' could
have addressed whether the
pre-genomics era classif ication
of 'G C-richness' is supported by
any distinctive feature of genome
architecture or stability now that
we knowthe complete genome
sequences of some bacteria in
this grouping.
lKevinDevine
TrinityCollege Dublin

lHost Response
UMechanisms in
lntectious Diseases.
Contributions to
Microbiology, Uol. 10
Edited by H. Henrvald
Published by Karger (2003)
CH F240.00/ Eur0171.50/
US$208.75, pp,260
ISBN:3-8055-7486-X

This is an expensive but
authoritative collection of 12
highly detailed chapters by an
international group of specialists
in the field of host response
mechanisms, Each chapter takes
care to introduce the subject area
before launching into detail, lwas
impressed by the overall claritY
of writing and editing.
A recurring problem forsuch textS
is the lag time between chaPter
writing and publication. Thus, the
book contains virtually no 2002
references,
I particularly enjoyed Bevin's
comprehensive chapter on
mammalian antimicrobial
peptides - there are only 100+ of
them, and the text is supported bY
381 references!
There are few diagrams in
general, but the use of bold
colours in the schematic
illustrations in W[izne/s chapter
on Complementisto be
applauded.
The book should earn a place
as a reference source on library
shelves of microbiology,
molecular biology, immunology
and infectious disease
departments.
lMarkWilcox
Universityof Leeds

lPeptide Antibiotics:
U0iscovery, Modes
of Action, and
Applications.
Edited by C,J. Dutton, M,A. Haxell,
H.A.l. McArthur & R.G, Wax
Published by Marcel Dekker, Inc
(2001 )
US$150,00, pp.296
ISBN: 0-8247-0245-X

This excellent book reviews the
currentstate of knowledge of
peptide antibiotics in almost 300
pages. lts international range of
expert contributions have been
well edited to produce a cohesive
text. lt is comprehensive covering
peptides from many animal, plant
and microbialsources.
I particularly liked the chapter on
amphibian peptides. As well as
informing, and clearly describing
what is known (and not known) it
brought me backto childhood
pondside activities. Clearly, the
frogs we caughtwere protected
by a range of polypeptides
secreted from neuroendocrine-
like cells in response to the
injuriesweinflicted!
This book takes us from genes
through production, regulation,
structure, function and practical
issues, regarding exploitation and
potential use of these agents. lt is
comprehensive and informative
with a readily accessible style. I
happily recommend itto anyone
interested in antimicrobial agents
and consider it a must for those
working inthefield,
lKathyBamford
Im perial Col lege London

lHurdle
VTechnologies:
Gombination lreatments
tor Food Stability, Satety
and Quali$. Food
Engineering Series
By L, Leistner & G.W Gould
Published by Kluwer Academic/
Plenum Publishers (2002)
Euro'l 44.50/ US$1 25,00/S88.50,
pp.208
ISBN:0-306-47263-5

H u rd I e T ech n ol o gyis the
deliberate use of a combination
of preservation procedures,
designed to extend the shelf-life
of food in a synergistic manner
that not only enhances its safetY,

but also gives improved flavour
and quality. This authoritative
book on the topic, written by
two very experienced food
microbiologists, focuses very
much on applications: it covers in
great detail examples ranging
from highly processed products
to traditional foods, The chapter
on'Basic aspects' reviews
preservative mechanisms and
bacterial responses in a readable
way that avoids unnecessary
detail. Microbiologists wanting
insight into latest research will
have to look elsewhere - this
is a bookaimed atthe
multidisciplinary teams (from
engineers to microbiologists)
who are involved in the practical
applications of hurdle technology,
Academics responsible for
teaching food science subjects
will also find this a very useful
book packed with clear
explanations and interesting
examples of food microbiology
from everyday life,
lNickRussell
I m peri al College London

f 
tticrobeGards

By M.S. Peppler
Published by American Society
for Microbiologll (2002)
U5$24.95, 103 cards per deck
tSBN:1 -55581-2171

Would you like a pack of cards
with a microbiological difference?
lf so, then Microbe0ardscould be
just for you. They cover 103 micro-
organisms, including bacteria,
viruses, fungi and parasites, Each
card has several images on one
side with a concise description of
key features of an organism on
the reverse. 0verall the latter are
accurate, clear and relevant. The
choice of organisms is also very
reasonable, but I do thinkthat
S h i g e il a dy n nte i a e w an anls
inclusion. The vast majority of
photographs used are of
extremely high quality, especially
the electron micrographs, These
cards willappeal as a revision aid
to students of medical
microbiology and laboratory
technology staff, as well perhaps
to students of medicine and of
nursing, The price is quite

reasonable for individual
purchase. My only real reservation
is the size of the cards: at 6.5 x I
cm, they are really quite small
which means the print is very
smalland there is no room for
highlighting material or for
making extra notes.
lAdrianEley
U n ive rsity of Sh effi e I d

lRntiniofic and
U Ghemotherapy, 8th
Edition : Anti-infectiue
Agents and their Use in
Therapy
Edited by R.G. Finch,
D. Greenwood, S.R. Norrby &
R.J.Whitley
Published by Churchill Livingstone/
Elsevier Science Ltd, (2003)
$'115.00, pp.964
ISBN:0-443-07129-2

It is 40 years since the first edition
of this bookwas published. In that
time, it has accumulated many
devotees and has become firmly
established as one of the leading
texts in the field of antimicrobial
chemotherapy. For this 8th
edition, the Editors have again
collated contributions from an
extensive group of internationally
recognized experts, The resulting
text remains authoritative and
has been updated to include
several new topics, such as
oxazolidinones, drug discovery
and regulatory considerations,
The visual impact and clarity
of the 8th edition have been
enhanced by its slightly larger
format, and by the use of more
iconized and boxed sections.
Anyone who owns an earlier
version, and everyone with a real
interest in the topic should
seriously consider buying this
book; a copy should certainly be
placed in all microbiology
libraries. Although it is not
cheap, it represents excellent
value for money,
lNeilWoodford
AntibioticResrstance
Monitoringand
Reference Laboratory
SpecialtstReference
M i crob i ol ogy D ivision,
Health Protection
Agency,London
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Academic Press www academicpress com

Publisher's website addresses ffilHx'ccine
Edited by B.R, Bloom &
P.-H. Lambert
Published by Academic Press
(2002)
f37.50, pp.320
ISBN:0-12-101258-4

lssues surrounding vaccination
are topical and so publication of
this book is timely, Although it
purports not to be comprehensive,
and indeed some vaccines such as
those for hepatitis A and E are
hardly mentioned, it is very
detailed and is not quite the easy
read suggested by the cover
design, However, it should be
considered as a useful reference
book, The content covers every
aspect of vaccination, including
the global burden of disease, cost
eff ectiveness, saf ety, ethical
issues and the introduction of
new vaccines, Therefore, it
should appealto a wide audience,
including health economists and
strategists, microbiologists and
epidemiologists. Since it is not
restricted to vaccines aimed at
preventing infections but
discusses other possible targets
such as therapeutic, anti-cancer
vaccines and vaccines against
Alzheime/s. autoimmune and
allergic disease, it should also
be of interest to several other
medical specialities.
lSueSkidmore
Prrncess R oya I H os p ita I,
Telford

ffiGvtokines and
m ,

WGhemokines in
Infectious Diseases
Handbook. Infectious
Diseases Series
Edited by M. Kotb & T. Calandra
Published by Humana Pres (2003)
US$'145,00, pp, 456
ISBN: 0-89603-908-0

This is a timely publication,
Understanding ofthe role of
cytokines in infectious diseases
has increased dramatically in
recent years. We now have a
much better understanding ofthe
role that cytokines play in host
defence and the way that they
may also contribute to pathology
when produced in excess, or

when there is inappropriate
cytokine production during
infection, This is leading to the
development of therapies for
some infectious diseases (e,9.
sepsis) based on anti-cytokine
strategies,
'Handbookl however, is the key
word in the title, This is not a text
that makes easy bedtime readingl
An understanding of immunology,
cytokine nomenclature and
cytokine biology and associated
jargon is a pre-requisite for
tackling the very detailed text
presented. This handbook will
be of most use as a reference for
academics teaching aspects of
microbialimmunology/
pathogenesis at an advanced level
and for those actively pursuing
research in the field,
lEileen lngham
Universityof Leeds

ffieioremediation:
WA Critical Review
Edited by l,M. Head,l. Singleton a
M,G, Milner
Published by Horizon Scientific
Press (2003)
US$180.00/S90,00, pp, 30'l
ISB N: 1 -898486-36-0

This book is an eclectic collection
of ten chapters on microbial
aspects of bioremediation,
Readers with slightly different
backgrounds will accordingly
differ in whatthey perceive as
useful, interesting or appropriate,
I particularly enjoyed the chapters
on balancing the needs of
researchers, practitioners,
regulators and policyrnakers;
a generaltreatment of microbial
studies in bioremediation ;
ecotoxicology; anaerobic
bioremediation and the
application (s) of microbial
inoculants, Also useful is a
detailed chapter on geochemistry
and hydrology of bioremediation
by natural attenuation. A chapter
on ecological theory, although of
general interest, is too long and
its relevance to bioremediation
not always made clear. There
is some overlap between the
description of understanding
bioavailability with the chapter
on ecotoxicology and it might

have been better to combine
these two areas. Other topics
covered are the applications of
stable isotopes and developments
in permeable reactive technology,
0verall, this is a useful book that
is well referenced up to 2001,
However, it is too expensive for
all but the committed expert.
lCliveEdwards
U n ive rsity of Liverpool

&nnunipte Drug
WBesistant Bacteria
Edited by C.F. Amiibile-Cuevas
Published by Horizon Scientific
Press (2003)
S80.00/US$160,00, pp. 182
ISBN: 1 -898486-45-X

This multi-authored volume
focuses on the evolution of
bacterial resistance to multiple
antimicrobial agents. lt includes
chapters on mechanisms forthe
acquisition of resistance in both
Gram-positive and Gram-negative
bacteria, narloci,MRSA and
vancomycin-resistant
enterococci, and also deals with
multiple resistance in biofilms,
The text is well illustrated and
contains very helpful high-quality
diagrams. The chapters are up to
date and cited references extend
to 2002, Perhaps the highlight of
the volume is a chapter by
Heineman & Silby on 'Horizontal
gene transfer and the selection of
antibiotic resistancei This
presents a critical evaluation of
the behaviour of resistance
plasmids and post-segregational
killing mechanisms in relation to
various aspects of evolutionary
thinking, such as the selfish DNA
theory,
For a text of 182 pages, this
volume is not cheap, However,
itwould be a good purchase for
individuals specializing in the
evolution of resistance and a
valuable addition to research
libraries,
ItonSaunders
U n iversity of Liverpool
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ffilntroduction to
WToxicologyand Food
By T, Altug
Published by CRC Press (2002)
US$59,95/S29.99, pp. 168
ISBN: 0-8493-1 456-9

Though the microbiological
content of this book is limited, it
maywell be of some interestto
food microbiologists. lt provides a
short introduction and overview
of food toxicology which of course
includes a number of toxins of
microbial origin, The first few
chapters serve as a general
introduction to the field and are
largely concerned with describing
the various branches of
toxicology, the classification of
toxins and defining the meaning
of various toxicological terms.
These are followed by chapters
on the mechanism of action of
different classes of toxin and the
various in vivoand in vitroloxicity
tests used, The four main
chapters describe natural toxins,
contaminants (which include the
bacterial and fungal toxins), food
additives and chemopreventers
in the diet. The book employs a
rather abbreviated note-like style
which makes it relatively easy to
skim, although the English is a
little clumsy in places,
lMafinAdams
Universityof Surrey

ffilntroducingqWGenetics: From
Mendelto Molecule
ByAlison Thomas
Published by Nelson Thornes
(2003)
$17.00, pp.216
ISBN: 0-7487-6440-2

It's nice to see a book that does
exactly what it says on the cover.
It introduces genetics for students
without a strong genetics
background and it does this by
starting with'whole organism'
Mendelian genetics and working
its way ultimately to the D NA ,
level. This is a good approach for
many students being introduced
to genetics, since it starts with a
phenomenon that is already
familiar; variation between
individuals, Through Thomas'
lucid and concise prose the causal
basis for phenotype variation is
well explained, This is a slim,
handy introductory guide that
would help provide good
foundations on which students
could build using more complex
and advanced texts, perhaps ones
with more space to discuss areas
not covered here, such as
genomics. ()ne reservation is that
the text lacks colour, which is not
ideal when representing complex
genetic processes, but
augmentation with appropriate
websites would circumvent
this problem,
lMikeSpeed
U n iversity of Liverpool
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ffiBiotechnologY for
Wttre Environment:
Soil Remediation. Focus
on Biotechnology, Uol. 38
Edited by S.N, Agathos &
W Reineke
Published by Kluwer Academic/
Plenum Publishers (2002)
Euro75,00/ US$68.00/S4i,00,
pp, 1 40
ISBN: 1 -4020-1051 -6

This book is a compilation
of multidisciplinary research
works on soil remediation.lt
successfully integrates the depth
of the scientif ic princiPles with
the breadth of application of
biotechnology in treating
contaminated soil, This book can
be approached on two levels:as a
useful reference and a research
treatise on bioremediation, The
introduction chapter gives a clear
overview of the cunent trends in
bioremediation, the chaPters on
humification of nitroaromatics
and phytoremediation are
recommended reading for anY
practitioner interested in
bioremediating polluted sites,
including those contaminated bY
munitions. At a more advanced
level, this book describes the state
of the art research in clean-uP
technologies such as slunY-
based methods and life-cYcle
assessment, which will be
pertinent to researchers and
academics in the field of
bioremediation, lt is a valuable
source book for soil prof essionals
who are interested in the
environmental application of
biotechnology,
lDianePurchase
MiddlesexUniversitY

@f. coti: Shiqa Toxin
ffi

WMethods and
Protocols. Methods in
Molecular Medicine,
Uol.73.
Edited by D, Philpott& F, Ebel
Published by Humana Pres (2002)
US$1 25,00, pp, 375
ISBN:0-89003-939-0

This book is aimed at both
clinical (chapters 2-7) and
cellular microbiologists
(chapters 8-25), Forthe former,
comprehensive Protocols are
provided for serological and

PCR detection from humans,
animals and foods and the
molecular typing of STEC, These
usef ully indicate limitations,
laboratory hazards, necessarY
sampling levels and controls.
For cellular microbiologists
six chapters cover aspects of
pathogenicity in good detail, e.g.
pathogenicity island analYsis,
generation of deletion mutants
and monoclonal antibodies,
However, confocal microscoPY
was surprisingly not mentioned.
The following nine chapters
provide detailed protocols for
Shiga toxin biology studies,
through purification, effects on
host-cell functions and using the
latter as tools for elucidating
cellular mechanisms, The final
chapters on animal models Pull
together otherwise widelY
dispersed information, Although
this is certainly not a book for the
uninitiated, who would require
fuller indexing, the Editors have
collated a very useful text with
key points highlighted in the
critical notes,
lMartinCollins
The Q,ueen's U niversitY
of Belfast

ffittre Way of the
W Gell. Molecules,
0rganisms and the
0rder of life
By F,M. Harold '!

Published by Oxford UniversitY
Press (2003)
New in paperback
$12,95, pp,305
ISB N: 0-'19-516338-9

(A review of the hardback version
can be found inlhe MicrobiologY
TodayBookReview section on the
SGMwebsite.)

1 3TH INTERNATIONAL SYMPOSIU [/]
ON THE BIOLOGY OF IHE
ACIINOMYCETES
Melbourne, Australia
1-5 Decembet 2003

C0NTACT: Symposium Secretariat
c/o Conference Strategy Pty Ltd, P0
Box 1 1 2Z Sandringham Victoria 3191
Au$ralia (www conferencestrategy.
com au)

BSAC SPRING MTETING 2OO4
PARTNERSHIPS IN FIGHTIN O
INFECTION -TIMTTO ACT

lnternational Convention
Centre, Birmingham
3-4 March 2004

C0NTACT: Phillippa Mc8oy, BSAC 1 1
The Wharf,16 Bridge Street
Birminoham B1 2JS fiel 0121 633
0410; Fax 01 21 643 9497; email
pJmccoy@bsac.org.uk)

BIOSCI EN CE2OO4;
FRO[/1 MOTECULFS TO ORGANISMS

SECC, Glasgow
1 8-22 July 2004

C0NTACT: [/eetings 0ffice,
Biochemical Society, 59 Portland Place
London Wl B 1 QW 0el 020 7580 3481 ;
Fax 020 7637 7626; email
info@BioScience2004.org ;
www.BioScience2004.org)

1 2TH INTERNATIONAL CONGRESS
OF I M [/IUNOTOGY/4TH AN NUAL
CONFERENCE OFTHE FEDERAIION OF
CLIN ICAL I[i]MUNOtOGY SOCIETIES
(TMMUN0L0GY/F0ClS 2004)

Montt6al, 0u6bec, Canada
1 8-23 July 2004

C0NTACT: lmmunology/F0ClS 2004
Secrelariat, National Research Council
Canada, Building M-l9, 1 200 [llontreal
Road 0ttawa 0N K1A0R6 Canada
(Tel +1 6139937271;Fax+1 613
993 7250r email immuno2004@
nrc ca; www.immuno2004 org)

lOTH INTIRNATIONAL SYMPOSIUM
0N MrcR0BlAL EC0L0GY (lS[/E),
MICROBIAL PLAN[T: SUB SURFACI
TO SPACE
Cancun, Mexics
22-27 August 2004

C0NIACT; Prof H M Lappin-Scott
(email h.m lappin-scott@ex ac.uk;
www.kenes com/tsme)

XIII BOIRYTIS SY[/IPOSIU [/I

Antalya, Turkey
25-31 0ctober2004
C0NTACT: DrYigal Elad (email
elady@volcaniagri gov net il)

CORDIA EUROPABIO CONVENTION
2003
Uienna, Austtia
2-4 December 2003

C0 NIACT: www cordiaconvention
com/in{o

DIAGNOSIS AND TREATMENT OF VIRAL
DISEASES EUROPEAN SOCIETY FOR
CLIN ICAL VIROTOGY (ESCV) WINTER
[/EETING 2OO4

Copenhagen, Denmark
1 5-17 January 2004

C0NTACT: Secrelariat Symposion
lnternational lranekaer SIot Slotsgade
86, DK 5953 Tranekaer (Tel +45
98332155: Fax +45 98332828;
email kh@symposion-int dk;
www escv-2004 dk)

HYGIENIC COATINOS & SURFACES
SECOND GLOBAT CONGRTSS

0rlando, Flofida, USA
26-28 January 2004

C0NTACT: Janet Saraty PRA
B Waldegrave Road, Teddington
TW1 1 BLD (Iel 020 86144Bl 1 ;
Fax 020 861 4 481 2; email j saraty@
pra org uk; www hygienic-coatings.com)

GLOBAL CONFERENCE ON ANI[/At
WELFARE
0lE H0, Paris, France
23-25 February 2004

C0NTACT: Dr A Petrini, 0lE, 1 2 rue de
Pronv 75017 Paris France [Fax +33
(0)1 42 S7 09 87;emailanimalwelfare-
conference@oie int:www oie int]

INTERNATIONAL CONFERENCE ON THE
CONTROL OF INFECTIOUS ANIMAL
DISEASES BY VACCINAIION

Buenos Aires, Argentina
13-1 6 April 2004

C0NIACI: DrA A Schudel, Head,
Scientific &Technical Dept 0lE, 1 2 rue
dePr0ny 75017Paris France[Tel +33
(0)1 44 15 1B BB; Fax +33 (0)1 42 67
09 87; email oie@oie int; www,oie intl

MANAGEMENT OF PLANT DISEASFS
AND ARTHROPOD PESTS BY BCAS AND
THEIR INTEGRATI!N IN AGRICULTURAL
SYSTEMS (JOINT IOB/WPRS
MIETING)
St Michele all'Adige,
Trentino, ltaly
9-13 June 2004

C0NTACT: Yigal Elad, Convener
(current email during sabbatical:
v elad@sbc bbkac uk:www.agti.gov il/
Depts/l0BCPP/JGroup/l0BCWPRSinte
grationl$.html)

23RD ANNUAL SCIENIIFIC [/EETING
OFTHE AMERICAN SOCIETY FOR
VI ROLOOY (SPONSOR MCGILL
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Manv current
infeit ious disease
scares involve animal
hosts as in SARS/
vCJ D or the animals
themselves, as in
BSE orfoot-and-
mouth disease,
Expert ise is required
to dealwith these
outbreaks, which not
only cause suffering
but can have severe
socia land economic
consequences,
Veterinary
microbio logy has
never oeen more
important, but does it
receive enough
supporl?
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Gomment
The i m portance of veteri nary_
micrcbiology: the role of theSc M
Animal diseases have been recognized since antiquity

as significant threats to human health. Since the time of

Pasteur's pioneering work on anthrax and rabies, there

can be little doubt that the study ofinfectious agents of

animals has been used to great effect in informing our

understanding of human transmissible disease. Yet there

is considerable disquiet as to the present state of

veterinary microbiology as manifested by the difficulty

in persuading veterinarians and science graduates to

adopt ac^reer in animal infectious disease, coupled with

aperception that fundamental questions ofpathogenesis

can be best answered by studying human infections.

Recently, The House oflords Select Committee on

Science and Technology* has served to focus attention

on the acute need for enhanci ng capacity in veterinary

microbiology, emphasizing that we neglect the study

ofanimal sources ofinfection at ourperil.

As part of this strengthening process, it is clearly

necessary both to gather information about infections in

humans and to set this in the context of the increasing

relevance of zoonoses and food-borne disease to human

health, as well as to the animal populations with which

we share this planet. \7e must also rekindle in the wider

microbiology commun ity a fascination and enthusiasm

for agents which are often more accessible for study, offer

fresh insights into the disease process, and may have a

serious economic impact. It is thus timely that this

issue of Microbiology Today carries several very interesting

articles on new agents ofwild animals and zoonotic

infections. Since 1970, previously unrecognized agents

have emerged as significant threats to human and animal

health at aflavetage rate of nearly one a year, most of

which afe proven, or liket| to be proven, as zoonoses. The

list is now extensive, and includes BSE, vCJD, Ebola,

HIV, Lyme Disease, Legionnaire's Disease, Nipah and

Hendra viruses. Others have adopted new mantles or

new habitats, such as E.coli OT)7 and $7est Nile virus.

The concern over zoonoses is not confined to

wild animais. Companion animals increasingly are

implicated in the transmission of diseases to humans,

such as cat scratch fever, monkey pox, salmonelloses,

psittacoses andCampylobacter.Nflest Nile virus has now

become a major disease of equines in the USA. The

keeping ofexotic pets has increased sharply over the

last decade, offering further opportunities for zoonotic

spread ofpathogens that are, as yet, unrecognized.

Effective surveillance and control ofanimal disease

requires the mobilization of a wide spectrum of

microbiological knowledge. Engaging expertise in the

wider academic, research and commercial communities

not only increases the knowledge base but adds value to

individual contributions through communications and

collaboration. This relationship is sorely lacking in

the UK and in many other countties. For example,

the technology used for serodiagnosis of foot and mouth

disease virus during the20O2 UK outbreak compares

poorly with the sophistication and sensitivity of tests

used for the screening ofhuman blood for infectious

agents. Comparative study ofmicrobes across species

adds substantially to the knowledge base by providing

clues as to the drivers ofgenetic diversity, pathogenesis

and how more effective vaccines may be developed. A

notable example is the work on influenza viruses of

humans. birds. animals and fish.

SGM Council is currently considering how best it may

serve veterinary microbiologists, in the belief that it is

ideally placed to foster close interactions between the

wider community and those with a specific interest in

animalinfectious diseases. tWe believe that international

collaboration is vital, particularly by forging links with

the developing world where epidemics amongst farmed

animals and wildlife, ifleft uncontrolled, can have a

devastating impact. Aquaculture should not be

forgotten as this is an increasingly important sector of

food production. Training and continuing professional

development needs for veterinarians and microbiologists

employed by Government, universities, institutes and

industry must be developed and tailored to meet current

requirements. The SGM can and should be playing

a pivotal role and we would be pleased to receive

suggestions and comments as to the way forward. Please

send these toJanet Hurst at Marlborough House (email

j .hurst@sgm.ac.uk;Tel .  01 18 988 1809).

SProfessorColin Howard, The Royal
Veterinary College

& Dr Geo ffrey Schild, SG M Professional
AffairsOfficer

*'F igbting lnfection' publisbed by the House of Lords Select
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