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In this issue we consider
some i nteractions between
micro-organisms and sex.

In humans the incidence
of sexual ly transm itted
infections (STls) is rising
rapidly, bringing misery and
manysocial problems in i is
wake, Epidemiologist Kevin
Fenton gives an overview of
recent UKtrends on p.55,
whilst Cathv lson and lona
Martin focus on bacterial
STls (pp.56-57). On
pp, 63-65 Phil ip Mort imer
and Barry Evans discuss
the serious imolications of
the changing face of H lV
infection. Chlamvd ia can
affectfertility in men as well
as women, as Adrian Eley

describes on pp, 61 -62
and on pp.58-60 Heather
Cubie explores the l ink
between human papil loma
virus and cervical cancer.

Not all sexual activitv is
restricted to people,
Bacteria can also be said
to have a sex life and Chris
Thomas explains the
benefits of the differenr
ways thatthey exchange
genetic materialon
pp, 66-67. Alternatively,
microbes can affectthe
sex of invertebrates as
Mike Maierus describes
(pp.68-70),

In Comment,virologist
Wendy Barclay ponders on
the possibi l i ty of a new
pandemic of inf luenza, in
the light of recent scares
about avian 'flu that have hit
the headlines (p, 100).

These articles appear in
addition to allthe regular
features and reports ot
Society activities.
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fournal
production
milestones
passed

ln Seotember 2002,the deciston was taken totransferthe

contractfor production of three of the SGM journalsfrom

Cam brid ge U n iversity Press to The Ch arlesworth G rou p'

The January 2003 and subsequent issues of Microbiology,

Journal of GeneralVirologyand lnternational Journal of

System atic and Evol ution ary M icrobiology, paper and online,

have all been produced underthe new arrangements' In

general, the transfer has gone very smoothly, with only a

few delays and technical glitches. lt has been a complex

and laborious task, and I'm gratefulto the editorial staff at

Marlborough House forthe expertise and dedication

they have broughtto it. SGM alsotookovercontrolof
man uf actu ri ng of J o u rn al of M ed i cal M i cro b i ol ogyf r om the

January2003 issue, and the new, harmonized design forall

fourjournals was introduced atthis point, sothere has been

alotgoing on.ltis a markof ihe global nature of the printing

lnduitry thatthe three Charlesworth journals are typeset in

Beling, printed in Huddersfield and bound in Wakefield,

wfrite J V V is typeset in Dorset by Keytec and printed and

bou nd i n Aberyshvyth by Cam brian Pri nters' Al I f ou r are

produced online at HighWire Press in California'

tefub&dr tt lnchlt for Ortrfrl ra*ralrdogtr trlnr iom lhr* srrttr tn |tI' uru

tu'b.h., cr:r'" chrm, F,-*, "-#ffiffif$Ei'ffi ".*.\'*$*i:5lf r;*','la,*.,,.".,
srns.por., south ̂ ldo 6il1:::,*Y:,***
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i stuftrduniwmtyhkrud
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One m ajor benef it of transfeni ng the typesetti n g to

Charlesworth is that IJSEM Online, like the otherthree
journals, now appears in full-text HTMLformat as well as the

PDFversion,This had previously been delayed

bytechnical problems, The HTM L offers full-text searching,

including tables, and allthe enhanced functions such as

referenc! linking. This now includes CrossRef, which allows

linking to and from a range of journals outside the HighWre

systeir using the unique DOI (Digital Object ldentifier) code

atthetop of each article.Also from Januarythe fourjournal

home pages and the umbrella SG M journals home page
(http://sgmjournals.org) have been redesigned and new

features have been added'These include listings of the

most-read articles in the past month, most-cited articles,

CiteTrack aleds, and enlarged versions of the cover images'

O Ron F rase r, Executive Secreta ry





Behaviou r and bacte ria?
Catherine lson & lona Martin

Sexually transmitted pathogens, such as

Neisseria gonorrboeae, Chlamydia trachomatis

and Treponema palliduTn, are obligate human

pathogens with no other natural host. They are highly

adapted pathogens which either evade the host's immune

response, causing repeated episodes of infection in

the same host, such as N. gonorrhoeae, or can remain

undetected for many years during latent infection, such

as T. pallidum. Bacteial sexually transmitted infections

(STIs) are associated with increased acquisition of HIV

infection and intervention with effective therapy has

reduced the acquisition of HIV in some studies. Of

all the bacterial STIs gonorrhoea has been used as a

marker for sexual activity of populations because it

is unequivocally sexually transmitted and there is

generally a short duration before symptoms are evident.

The causative agent, N. gonorrboeae, is antigenically and

genetically diverse, which is believed to result from its

extraordinary ability for horizontal gene exchange and

genetic recombination. In uiuo this probably takes place

during mixed infections, which are most l ikely to

occur in sexually active populations with high rates

of partner exchange. Such groups of individuals

have been considered 
'core 

groups' and are believed to

be responsible for the persistence of STIs in most

populations.

,:lii Chang i ng epidem iology of bacteriaI STls
In England and \7ales the number of new episodes of

STIs reached more than 1 miliion in the year 2000.
Bacterial STIs have doubled since 1990, chlamydial
infection has increased by 108 7o since lgg6,gonorrhoea

by 87 % and syphili sby 486 7o .These dramaric increases
follow a period ofdecline subsequent to the advent of

HIV infection, the first fatal sexually transmitted

infection. Health promotion campaigns regarding safe

sex and fear of AIDS produced a change in sexual

behaviour, believed to be the primary cause of the

reduction in cases. Good diagnostic tests, effective

first-l ine therapy and tracing of contacts also made

a significant contribution. For example, prior to the

appearance of AIDS, approximately 10,000 cases of

gonorrhoea were reported annually, followed by a steady

decline between 1984 and 1994, resulting in a reported

I0,2I6 infections in 7994. The decrease occurred in all

groups but was particularly marked among men who

have sex with men. Since 1994 the pattern of gonococcal

infection has changed. Initially small increases in the

number of cases were reported, followed by sustained

increases between 1997 and2002.

Syphilis aiso decreased dramatically, but has re-

emerged in outbreaks, first in Bristol and now in London,

Manchester and Brighton. Chlamydial infection has

increased but much of this has resulted from the use

of nucleic acid amplification tests (NAATS), which

has revolutionized the diagnosis of this infection,

particularly for use with non-invasive specimens, such as

urine, and has allowed the screening of asymptomatic

populations, such as women under the age of 2l years.

tir Treatment and antimicrobial resistance
Chlamydial infection and syphilis, once correctly

diagnosed, are essentially treatabl e. N. gonorrbled.e w^s

also inherently susceptible to most antimicrobial agents,

but as successive therapeutic agents have been intro-

duced, resistant mutants have emerged under selective

pressure of continual usage or plasmids acquired from

other bacte i.a. Today antibiotic-resistant N. gonorr h o eae

presents a major therapeutic challenge.

Ciprofloxacin, a fluoroquinolone, is the treatment of

choice for gonorrhoea in the UK and was used by 7 4 % of

genitourinary medicine clinics in 2001 . N. gonorrboeae

was exquisitely sensitive to ciprofloxacin when it was

first used to treat gonorrhoea, but in the intervening

years high-level resistance has emerged due to misuse

and over-use of several generations of quinolones in

other parts of the world. Resistance is now spreading to

the UK, and has been highlighted by the national

surveillance programme (GRASP). In the UK cipro-

floxacin-resistant N. gonorrboeae has shown marked

variation according to geographical location, with high

levels in the North \7est (8.6 %) and the lowest level in

London Q'8%) in 2001. A worry ing increase has

occurred during the surveillance period of 2002 with

levels rising to 7'l % inLondon and to l2'4 7o out of

London. These levels are now above 5 7o, the point at

which it is recommended that an alternative should be

used for first l ine treatment. Ciprofloxacin-resistant

gonococci were previously associated with infection

acquired through sexual contact abroad in areas where

The incidence of
bacterial sexually
transmitted
infections has
rocketed in recent
years, Cathy lson
and lona Martin
review current
treatments and
prevention
strategies in the
l ight of  changing
patterns of
behaviour in both
humans and
bacteria,
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there is a high incidence ofresistance, such as the Far East

and Indian subcontinent. However, with increasing

levels of resistance there is an apparent change to

infections transmitted from sexual contacts within the

UK. Amoxycill in is the second most commonly used

agent (17 % of  c l in ics in 2001),  but  resistance to

penicillin, which can both be chromosomally orplasmid-

mediated and has remained relatively unchanged over

the last 5 years, is now also above the 5 % level. The

identification of risk factors associated with individuals

being infected with a resistant strain is necessary to

prolong the useful l ife of the current antimicrobial

agents as there is l itt le evidence ofnew antibiotics on

the horizon. 
,

ffi Burden of infection and plevention
The greatest burden of bacterial STIs is in young people.
For instance, in the UK the highest incidence of
gonorrhoea is seen in men aged20-24 years and women

aged L5-I9 yearc.  In 2001 ,  427a of  women wi th

gonorrhoea were undet 2O yearc old. Gonorrhoea is

concentrated disproportionately in men and women of

black ethnic groups and there has been an increase in men

who have sexwith men.

In attempts to control and promote sexual health, the

recently published UK Government's Sexual Health

Strategy has set what might appear to be an ambitious

target of reducing infections of gonorrhoea by 25 %

by 2OO7 . STI surveillance initiatives have been

developed, and various safer sex health promotion

campaigns have been launched, targeting different

age groups and sexual orientations. There have been

specific intensive campaigns for the syphilis outbreaks

that have occurred over the past few years, but

unfortunately the outbreaks in Manchester and London

stil l persist, despite increased efforts in the tracing

ofsexual contacts, screening programmes and campaigns

increasing awareness of the infection.

S Behaviour or bacteria?
Sexually transmitted infections are a major international

problem. The most recent estimates from the \forld

Health Organization put the worldwide annual

incidence of gonorrhoeaat 62'35 mill ion cases in 1999.

The highest prevalence is in sub-Saharan Africa, the

\(/estern Pacific region and other parts of the developing

world where resoutces for good diagnosis and treatment

are often not available. However, STIs continue to

increase in areas such as the UK where there is a unique

network of specialized clinics for sexual health, good

diagnostic tests and where effective therapy is available

to individuals presenting with symptoms. So what is

happening between the host and the bacteria? As

mentioned above there is evidence for behavioural

changes, but it may also be that these versatile pathogens

arc adapting to a changing host environment. There

is some evidence that there are greater levels of

asymptomatic infection, caused by particular pheno-

typic variants of N, gonorrhoeae, although the true level

of asymptomatic untreated infection is unknown. It

could be that during the large decrease in incidence

during the mid- 1980s to 1990s that the bacteria evolved

mechanisms to evade detection, thus ensuring their

survival. \7e propose that the increase in the incidence of

gonorrhoea in the UK is likely to be a balance of human

behaviour and the adaptation of the bacteria. Either way

increasing incidence and antimicrobial resistance pose a

serious challenge to improving sexual health.

O Dr Catherine /son is a Reader in Medical
M i c ro b i o I o g y, D e p artm e n t of I nf e cfio us Drseases
& Microbiology, Faculty of Medicine, lmperial
College London, UK.
Tel. O2OT 594 3965; FaxO2OT 262 6299
em ai I c. i son @i m peri al.ac. u k

O Dr lona Martin rs a Resea rch Associate in
the Departmentof lnfectious Diseases and
Microbiology, Faculty of Medicine, lmperial
College London, UK.
e m ai I i. m arti n @i m pe rial.ac. u k

THIS PAOE:
An image from an STI prevention
campaign.
COURTESY WELSH ASSEMBLY
GOVERN[/ENT

OPPOSITE PAOE:
Adherence of Neisseria
gonorrhoeaelo cultured HEC 1 B
cel ls
PHOTO NUSI DEKKER, UNIVERSITY OF
CALIFORNIA SAN FRANCISCO, USA
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Uthen isanSTD notanSTD? -
nPVand cervical Gancer
HeatherA.Cubie

family Papillonaairidae with members in every

,r.r,.Lru." ,p..i.r ' PVs have fascinated virologists for

over a ..rr,, iry, from early transmission experiments

which showed that sterile cell-free filtrates could trans-

mit skin and genital warts, to the recognition in the

1930s that transfer of cottontail rabbit papillomavirus

to domestic rabbits resulted in malignant tumours'

Mid 2Oth centuty, human papillomaviruses (HPVs)

were of interest clinically only to dermatologists and

'venereal disease' physicians where hand warts' plantar

verrucae and genital warts contributed hugely to out-

patient clinics(Fig. 1)' The incidence of genital warts' as

f o r o t h e r s T D s , i n c r e a s e d d r a m a t i c a l l y b e t w e e n t h e

1950s and the 1970s, as a consequence of greater sexuar

freedom. About 2O years a1o, an association between

HPV and malignant transformation was shown in

cervical cancer and, inevitably since then' interest in

HPVs has escalated exponentially' S7hile the first

international PV meetirrg in Lyon rn 197 5 had around

30 participants, the 2Oth International Papillomavirus

Conference in Paris in October 2OO2 atuacted over 600

worldwide PV researchers'

PVs are small icosahedral viruses (Eig' 2)' with a

supercoiled DNA genome approximately 8 kb in length

und.orgunited into two 
'late' and six or more 

'early' genes'

Orr", i00 potential types have been identified and new

RIGHT
iri l l .  i  Examples of hand warts
asi i iciated with HPV2 (top) genital

warts (middle) and { lat cervical
warts (bottom).
PHOTOGRAPHS KINDLY PROVIDED BY
ni CLNINT BINTON (iOP AND MIDDLE)
AND DR MARY BUNNEY (BOTTOM)
DEPARTMENT OF DERMATOTOGY'
UNIVERSITY OF EDINBURGH

Papillomaviruses (PVs) are ancient viruses -

,,ubl., ubiquitous and evolutionarily well

adapted ,o ih.i, hosts' They belong to the

types are b"ing p.opo"d every year' HPVs infect both

,qrru-oo, urrJ -,,to'al epithelium' with around 30

,ffi f.r,o*n to infect anogenital epithelium' Different

clinical pictures are mirrored by the clustering of HPV

.Vp.t UV molecular phylogenetic analysis' They can be

,egr.gur.d into non-oncogenic' cutaneous types; low

,iit ,"yp., (LR-HPV) associated with external gemtal

warts and mild cytological abnormalities; and high

risk types (HR-HPV) with the potential to progress to

,.rr"r. ub.rormalities and cancers' The most common

cutaneous types are HPVl-4, genital warts are most

often associated with HPV6 and 11 and the five

most common HR-HPV types in cervical cancers are

HPV16,  18,31,33and45 '

Most people will experience HPV infection at some

stage in ih.i, Iirr.r, generally in childhood for cutaneous

tyi., thund und pllntur warts) and in early adulthood

fi, -rr.orut types by sexual transmission' The chance

of developi ng anHPV infection during life has been

estimuteJut 80-8 5 (/o, with a lar geproportion of women

hurring been infected by age 30' However' active HPV16

infection has also bettt tho*tt in the buccal mucosa of

primary school children' Furthermore' in a study we

iurri"d o..t on schoolgirls aged II-I2 in Edinburgh'at

least 7 %hadantibodies to HPV16. Surely such children

are not all sexually active! Several studies have shown a

few cases of cervical HPV infection in virginal women'

Thus ,wh i l e the re i snodoub t tha tmos tgen i t a lHPV
infection is transmitted sexually, transmission from

other sites is also Possible'
Like many other virus infections in healthy

individuals, most (around 80 %) of HPV infections clear

spontaneously, sometimes with the development of

specific neutializing antibodies which protect against

The l ink
between human
papillomavirus
(U'ev; and cervical
cancer is well
established,
Vet cervical cancer
is not a sexuallY
transmitted disease
in the traditional
sense, Heather
Cubie argues that
H PV testing may
be more effective
than cYtological
screenlng
oroqrammes In
io"ititying the
disease,
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reinfection. In the
remaining 20 70, HPV
infection persists, but
regression of milder
premalignant lesions is
common and is associated
with clearance of virus.
Further infections with
different types is of course
possible, particularly for
women with contiflued
exposure through higher
numbers of sexual partners.
Only a very small number
of persistent infections
progress to cervical cancet.

Cervical cancer (Fig. 3)
is the second most
common mal ignancy in
women worldwide. It
can take manv veafs to
develop, but the pre-cancerous stages lcalled cervical

intraepithelial neoplasia (CIN)I are detectable by

cytological changes andare readily treated. A causal role

for HR-HPV has been clearly shown from both

epidemiological and experimental information. Not

only are HR-HPV types found in 997o of cervical

cancers woddwide, but viral DNA is integrated into the

host genome in at least two out of three cancers. The

transforming genes E5 and El of HR types are

transcriptionally active, interact with cellular tumour

suppressor genes p13 and pRB and disrupt cell cycle

control. In contrast, E6 and E7 of LR-HPV types do not

show these oncogenic properties.

Inevitably, the traditional factors associated with

STDs, such as age at first intercourse, multiple sexual

partners, increased parity and presence of other STDs

have been extensively investigated as co-factors in

cervical cancef. In addition, behaviours such as smoking

and oral contraceptive use and genetic and other factors

such as socio-economic status have been studied.

Although many may appear to increase risk, the only

independent variable, other than HR-HPV, directly

associated with cervical cancer is smoking.

It is not HPY acquisition,however, which is associated

with cervical cancer, but HPVpersistence and this occurs

in only a tiny minority of infections. In this sense,

HPV does not act as a typical STD, where infection

is l inked to a socially unacceptable level of sexual

activity. Detecting persistence of HR-HPV infection

will help identify women at greatest risk of developing

cervical cancer, yet we do not understand what

causes persistence in these few. It is not simply their

sexual behaviour, but more probably a genetic pre-

disposition with inadequate immune responses and

uncontrolled cellular activitv. N(/e must not stigmatize

women with cervical

cancer because we consider

they have had an STD

when we cannot determine

what else makes this

minority different from

most healthy women. The

development of cervical

cancef must be seen as

a rare complication of

a common infect ion

acquired many years

previously.

i$iii Cervical screening
Most people are aware of

the media attention which

has been given to 
'missed'

cases of cervical cancer,

despite the existence in the

UK of a population-based

National Cervical Screen-

ing Programme using

cytology. The public does

not understand the limit-

ations of 
'screening' 

pro-

grammes and in cancer

screening the issues are

much more emotive.

Cervical  screening aims

to derecc cerv ical  epi-

thelial cell changes that

precede the development

of cancer in, and is based

on, the premise that early

LEFT:
i : i ; : . ,  : i l .  E lect ron micrograph of
HPV particles from skin scrapings
PHOTOGRAP|I KINDLY PROVIDED
BY HEATHER CUBIE

BELOW:
li '1,, ! : ,  ,r ,  Histological pictt lre 0f
invasive cert l ical cancer (t0p) and
gross patho logy of  cancer  o f  the
cer\/ ix (bottom)
PHOTOGRAPHS KINDLY PROVIDED
BY DR MARK ARENDS (TOP) AND
DR ALISIAIR WILLIAl\/S (BOTIOM)
DEPARTI/I ENT O F PATH O LO GY
UNIVERSITY OF EDINBURGH
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detection and treatment of pre-malignant changes will
prevent progression to invasive disease. The problem is

that conventional screening uses 5O-year old technology

which on its own has probably outlived its usefulness. It

has a sensitivity of only 5O-70 %o and in a recent audit
in Scotland,50 7o of women with cervical cancer had

actually had a negative smear within 5 years. There is
therefore an urgent need for better identification of

women at high risk.
There are two further major problems with current

screening methods. First, up to 10 7o of smears can be
inadequate and must be repeated. The introduction of
new automated methods of cytological preparation
(liquid based cytology;LBC) will address this issue. In

our Edinburgh studies we showed that LBC reduced the
inadequate smear rate to less than | 7o andwas at least as

sensitive as conventional smears.
Second, 5 % of smears are reported as borderline

(inconclusive) and referred for colposcopic examination
if persistent. This is wasteful of resources since around

60 % wrllbe within normal limits. The addition of HR-

HPV testing would identify women most at risk and

ensure treatment is targeted towards those who need

it most. HPV cannot grow in cell culture, so we are

dependent on molecular tests, using nucleic acid
hybridization with or without amplification. These
include a commercially available screening test (Hybrid

Capture Assay, hc2, produced by Digene Corporation)

used in a number of large-scale trials both for primary

screening and triage of bordedine and mild abnormal-
ities, and several, as yet in-house, genotyping assays

based on PCR followed by hybridization with type-

specific probes. This allows detection of multiple types

and distinguishes persistence from reinfection.
But herein lies thddilemma. There are no other cancer

screening programmes which use a test which detects an

apparent STD. How then can we introduce HPV testing

to a cervical screening programme? Perhaps we will need

to find surrogate biomarkers or look first for genetic

polymorphisms which appear to be associated with
greater host susceptibility to disease. I believe it would

be better to educate the public about the nature of HPV

infection and remove the stigma of HPV as an STD.
HR-HPV tests can be easily linked into LBC screening
protocols for selected gfoups of women, such as those

with borderline abnormalities. For countries without

organized cytology screening, HPV testing would be
a more efficient stafting point with a higher sensitivity
for detecting high grade disease. This is aheady being
trialled within Central and South American countries.

In the USA where individual healthcare needs are

considered, cervical cytology with local excision of

any suspicious lesions is carried out annually by

gynaecologists. Lack of understanding of the nature

of virus infections and their frequent resolution has led

to significant over-treatment, scarring and has even

affected sexual function. The high negative predictive

value of a negative HPV test could avoid such

unfortunate outcomes and greatly reduce the cost of

cervical surveillance. Is this not far more important than

concern about how and bv whom the orisinal infection

was transmitted?

S Conclusions
There is an urgent need to increase public understanding

of the way in which cervical cancer develops and to get

rid ofthe perception that cervical cancer is a sexually

transmitted disease. There is also an urgent need to

educate women themselves in the ubiquity and natural

history of HPV infection. Education leaflets are woefully

inadequate, often written by academics or professionals

with great knowledge, but set at a rcading level beyond

that of many of the women they address. A recent study

of more than 20 HPV leaflets showed that all required

above average ability to comprehend them. Finally,

medical practitioners themselves and healthcare teams

need to be more informed and dissociate themselves from

the old view ofHPV as an STD.

C Dr Heather A. Cubie FRCPath is Consultant
Clinical Scientist in the SpecialistVirology Centre,
Royal lnfirmary of Edinburgh, U K.
Tel. O1 31 242 6007 ; Fax 01 31 242 6008
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RI G HT:
At tachment  o f  green f luorescent
t lt I a ny d i a t ra c h o m att s elem e ntary
bodies to  human sperm
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BELOW:
Number  o f  gen i ta l  ch lamydia l
in fect ions in  England Wales and
Northern lreland between 1996 and
2001 ( f f i ,  females; l  males)
COURTESY PHLS AND IAN GEARY
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Genital infections in the male often begin with a

urethritis which can sometimes progress to the upper

genital tract and lead to epididymitis and prosratit is.

Although the role of C. tracbomatis inprostatitis is less

clear, in young males chlamydial infection can lead to

inflammatory blockage of the epididymis and a much

reduced number of sperm. It is also known that C.

trachomatis can attach to spefm (a process sometimes

known as hitchhiking), and this has been thought to be a

means of spreading infection from males to females. Few

studies, however, have considered whether direct

exposure to C. trachomatis itself may compromise sperm

function and thereby lead to subfertility by a route which

is independent of any damage ro rhe reproductive

epithelium.

The results ofprevious work on whether C. trachontatis

infection has a significant effect on human sperm

function have been confusing. Some work has suggested

that chlamydial infection is associated with reduced

semen quality whilst other studies suggest not.

However,  these invest igat ions are open to cr i t ic ism

because:

no study takes into account the significant inter- and

intra-individual variation that is known to exist in

semen quality;

unreliable semi-quantitative manual methods to

assess semen quality have been used that are known to

be subject to large measurement errors;

poor methods have been used to diagnose chlamydial

infection which are known to be problematic and

produce inaccurate fi ndi ngs.

N7ith improved methods now in use it has been clearly

shown that when chlamydial EBs are added ro sperm

45

there is a dramatic decrease in motility and concomitant
loss in viabil ity after only a few hours co-incubation.
Exactly how chlamydial EBs are able ro cause sperm
death is currently unknown, bur we do know that
lipopolysaccharide (LPS) is the principal virulence factor.
Furthermore, in comparison with LPS extracted from
enterobacteria including Escberichia coli, LPS from C,
trachornatis has been shown to be 500 times more porenr,

which suggests that the presence of even relatively
small quantities of chlamydial LPS in either the male
or the female genital tract is l ikely to be spermicidal.
Chlamydial infection in men could directly reduce
semen quality by reducing sperm activity. Indirectly,

sperm in the female genital tract in contact with
chlamydia could be compromised. Therefore, ifwe apply
in uitro findings of co-incubation to those which may
occur in uiao, chlamydial infection of either or both
partners could reduce ferti l i ty by effects on sperm
function.

In the light of these findings, now is the time to
reconsider the following issues. If C. tracblnatis is
spermicidal, then we need to make sure that in ln Vitro
Fertilization (IVF) rrearment both partners are screened
and treated if necessary to exclude chlamydial infection
or the outcome may nor be successful. Perhaps we should
also be looking more closely at the long-term effects of
chlamydial infection on semen quality and whether
conventional antimicrobial therapy is sufficient to
restore it. $7ith improved laboratory diagnosis and
screening this should be more ofapossibility.

*t$.l Gonclusions
The idea that urogenital infections, including those
caused by C. tracbornatis,influence male fertility has long
been controversial. \)7hat we now know from in aitro
experiments using human sperm is that C. tracbomatis is
rapidly spermicidal. If shown to be true frcm in uiuo
studies, these findings would have major consequences
for some types of infertility and their management. This
would certainly further raise the profile of what is already
a major genital pathogen. It is arguable that sperm
quality has been on the decline in the \Testern \forld
for some considerable rime, and the finding that we have
a potentially spermicidal and infectious causal agent in
increasing numbers in society is unwelcome news.

O DrAdrian R Eley is Head of Chlamydia
Research atthe University of Sheffield Medical
School, Beech Hill Road, Sheffield,510 2RX, tJK.
TeL O1 1 4 271 2335; Fax Ol 1 4 273 9926
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The changing f,ace of H lV inf,ection:
the world's most important sexually
transmitted infection
Philip Mortimer& 3arry Evans

The global background
The HIV pandemic is  now a global  cr is is .  I t  was f i rs t

recognized more or  less s imul taneously in North

America, \Testern Europe and East Central Africa in the

ear ly 1980s.  By the mid 1980s i t  was being widely

reported in sub-Sahata:n Africa, and in South America,

South and South East Asia and Australasia. By the 1990s

other foci of HIV had sprung up in China and the Former

Soviet Union. Now virtually every country has its

epidemic, though varying in size, intensity and types and

sub-types of HIV involved.

HIV type 1,  in part icular ,  causes in i ts  human host

a chronic deplet ion of  B lymphocytes and thereby

allows repeated super-infection either by Mycobacterium

tuberculosis, or by less familiar bacterial, fungal or

parasitic agents, or by viruses such as human herpes virus

B, the cause of Kaposi sarcoma. The prognosis of HIV 1

infection is somewhat improved by young age at

infection, but without access to combined anti-retroviral

drug treatment the median time of survival from

infect ion is  only 10 years.  For most  th is t reatment is

not available and many mill ions worldwide have died

or are suffering from AIDS, the end stage of HIV 1

infection. For many African countries HIV t has become

alsarely sustainable health and economic burden.

The tit le of this article is more than justif ied by the

extent of the morbidity and mortality caused by HIV

infection compared to any other sexually transmitted, or

indeed other infection. HIV now ranks with tuberculosis

and malariaas an outstandingly important infectious

disease, and in sub-Saharan Africa it is threatening social

cohesion by kil l ing young economically productive

adults in very large numbers. There is so far no evidence

that its virulence has been mitigated by its interaction

il:t:::Tff",:::'"iij Taucr.e"rb*r.ro,;.sot"t,,rn""oorr:trllruKdrrsnoresofHrvinfctsonbyy.arotdiasno6b

increases in the numbers with diagnosed HIV infection

in the UK over the last 5 years (Table 1) and this trend

extrapolates to over 40,000 people living with an HIV

diagnosis by the end of 2004, with perhaps a doubling of

that number by the end ofthe decade.

Four elements are contributing to the rising numbers

in the UK alive with diagnosed HIV. The first is the rate

of new diagnoses. The second is the decrease in death

rate due to HIV, mostly as a consequence of more people

receiving treatment. The third is the rising prevalence

that stems from successful treatment. The fourth is the

r is ing incidence of  recognized new infect ions.  In

addition to all this, account must be taken of

undiagnosed HIV infection which in the UK is currently

estimated to constitute roughly a third of the total living

with HIV.

:r;1., P213 sources and data security
UK governments have invested heavily in HIV data

collection through the Communicable Disease Surveill-

ance Centre (CDSC) and the Institute of Child Health

in London, and the Scottish Centre for infection and

Environmental Health in Glasgow, so that the UK has

what is internationally regarded as unusually good HIV

data sets for such a populous country. This data collection

and analysis makes continuous and heavy demands on

clinical staff and public health clerical personnel,

however. Particularly because of the stigma still attached

to HIV infection, it has been essential to maintain

clinical confidentiality and ensure secure data handling,

and these patient-related data have been supplemented

by the anonymized testing of very many samples

collected for other purposes. The latter has helped to

quantify sub-clinical and unrecognized HIV infection.
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how long it may take

before HIV achieves a

more stable and less

aggressive parasitism.

In the UK, which has

a Yery modest epidemic

by international standards,

the HIV indicators are

beginning to reflect the

global trend more clearly.

, . , ,The UKscene
At a t ime when publ ic

awareness of HIV has

waned  and  pub l i c  anx ie ry

been blunted by as yet

unfulfi l led warnings of

rapid spread, that spread

has begun to materialize.

There have been steady
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These sources have together proved an adequate basis

for HIV surveillance, even though it may become

difficult to maintain the collection of comprehensive and

representative data as patients increasingly assert their

right to limit data sharing between health professionals.

In future, the exercise of patient autonomy may

compromise the reliability of national HIV data.

The UK HIV data sources at present most relied

upon are the reports made to CDSC by clinicians of

first UK diagnoses of HIV infection, and those made by

laboratories of confirmed positive HIV tests. For data

recording a'soundex' code of the surname is generated

either before the report is made ot at data entry.

Duplicate reports are recognized and removed by

identifying matches on Soundex code, date of birth and

sex.  In addi t ion,  at  var ious s i tes,  anonymous test ing

unlinked from patients' names or other identifying

elements has been used for more than a decade to plot

annual anti-HIV prevalences in sexually transmitted

disease, antenatal, pregnancy termination and drug

dependency clinics. This research has been enhanced

by employing tests that allow HIV incidence as well as

prevalence to be estimated. Other tests that can be

done on specimens collected as oral fluid or as urine

have allowed access to 
'hard 

to reach' groups such as

injecting drug users. Together with the anonymized

testing in clinics, this work has enabled the number

of undiagnosed carriers of HIV in the country to be

estimated (Table}.

Towards the end of each year, on 1 December (\7orld

AIDS Day), CDSC updates the information shown in

Tables I and2, and in each recent year there have been

several thousand new HIV diagnoses added. UK reports

ofnew diagnoses for 2OO2 show a 25% rise on reports

made by the same stage for'2001. An ultimate total of

more than 6,500 reports of new HIV diagnoses is

expected for20Q2.

i i l$ The UKriskgroups

The continuing HIV 1 epidemic among men who
have sexwith men (MSM)
This is an HIV 1 subtype B epidemic in which new
diagnoses are being made at an increasing rate in both

young and middle-aged men. At the same time the rising

numbers of reports of gonorrhoea and syphilis in MSM

suggest that concurrent unrecognized HIV infections ate

occurring, but unless laboratory tests are done these

primary HIV infections are difficult to diagnose.

Continued sexual risk taking in this generaliy well

informed and 
'street-wise' part of society is a depressing

feature of the current stage of the UK HIV epidemic and

seems to have negated the potential benefits of wide-

spread combined anti-retroviral treatment in lowering

tfansmlssron fates.

Continuinq new HIV infection in the face of extra

E es$sffi {3s$sL{$s:$\* ToDAYVO 130/MAY03

Table 2, Estimats of diagnosed and
undiagnosed UK residents living with HIV
infeetion for 2OO 1 (n= 41 r20o)

Diagnosed Undiagnosed

15,100 4,200S living with homosexually
acquired HIV

E Living with heterosexually
acquired ||IV

S Living with HIV acquired
lhrough other routes

ffiTotal

11 ,200 8,300

2,000 400

28,300 12,900

Key pinL75%of hetuosuuallyacquired HIV infe$ions newly
diagnond in the UK in 2001 were in pelple frln Africa, or were
assr/ciatrld with exposure there,

investment in treatment suggests that not only is risky

sexual behaviour widespread, but that there is uneven

compliance with what are admittedly complicated drug

regimes, so that infectivity in some treated men is not

being effectively suppressed.

Low levelof HIV incidence in injecting drug users
( lDUs)
HIV indicators have remained low in IDUs (Table 1),
even though injecting paraphernaliaare still often shared

and rates of HBV and HCV infection in IDUs are

high. Such HIV 1 infections as have been diagnosed

have mostly been subtype B and many of them have

apparently been acquired abroad. The UK pattern is

more favourable than has been seen in IDUs in southern

and, more recently, eastern Europe, perhaps as a result

of local needle exchange programmes.

Motherto infant HIV infection
The combination of perinatal antiviral treatment of

the HlV-infected mother and her infant, delivery by

caesarean section and the withholding of breast feeding

has to a great extent protected children from 
'vertical'

HIV infection. However, this can only be achieved if

maternal infection is recognized in time. Since 1998

everymothergiving birth in the UKhas, as faras possible,

been offered an anti-HIV test, and acceptance rates have

been encoungingly high (>80 %). Now, very few babies

born in UK to mothers with diagnosed HIV infection

become infected with HIV eachyear though there may of

course be a small unrecognized incidence of neonatal

HIV infection due to missed diagnoses in their mothers.

HlVtransmission through blood and blood
products
This route of HIV infection only needs to be mentioned
for the sake of completeness. HIV is very effectively
controlled by blood donor selection, donation testing and

product inactivation measures, and HIV transmissions

due to transfusions in the UK are very rare indeed.

ABOVE:
A scene from an AIDS vigil held
in Trafalgar Square, London, UK,
commemorating those who have
died of  AIDS.
JOHN COLE / SCIENCE PHOTO
LI B RARY
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Heterosexual transm ission
Since 1999 heterosexually infected cases of HIV have

formed the majority of new cases diagnosed in the UK

eachyear It is believed that about l0 % of these infections

have been acquired in the UK, 10 7o elsewhere in the

world outside Afdca and almost 80% in sub-Saharan

Afica. The proportion of the known infections in women

is >60 7o,and the infections are now recognized to be of

several HIV 1 subtypes. Laboratory tests that rccognize

incident infection are being developed, but they have not

yet been shown to be applicable to subtypes other than B

and thus it is not yet possible to study heterosexual spread

in the UK of the other subtypes. HIV infection in

immigrants is contentious and bound up with politicized

issues such as asylum seeking. lJncertainty in residency

status is associated with risks to individuals of late

diagnosis, and the consequences to public health offailure

to diagnose and treat HIV infection in a timely fashion.

In common with several other countries of the European

Union (e.g. France, Belgium, Portugal) the UK has former

colonial ties with African countries where HIV has been

hyperendemicfor at least 10 years. In many sub-Saharan

African countries HIV prevalence in young adults in

urban areas exceeds 2O %o, and the substantial migratory

flows between these countries and in and out of Europe

have meant that HIV infections acquired in Affica arc

frequently being diagnosed in clinics throughout Europe.

rt$. Future HlVcontroland prevention in UK
There is uncertainty as to where recent trends are leading

in terms of the control of HIV in the UK. It had been

assumed that better case finding and treatment that

suppressed viral load would render more patients non-

infectious, but it seems also to have encouraged less'

defensive sexual behaviours and so paradoxically may

have promoted the spread of HIV.

Suggestions that are now being made to limit HIV

transmission in UK are to:

maximize case finding, allowing counselling and,

where indicated, tfeatment;

renew HIV awareness in the population through

intensified publicity;

seek HIV infection in social milieus such as clubs and

pubs, using on-site offers of non-invasive testing;

acknowledge more frankly both the risks taken by, and

the medical and social needs of, the main social groups

affected by HIV - effective treatment can diminish

infectious risk to others and restore economic self-

sufficiency in those infected;

screen and treat immigrants into the UK for HIV and

M. t u b ercu I o sls infection ;
outside the UK, especially in sub-Saharun Afica,

encourage and support education, behaviour

modification programmes and other HIV prevention

and control initiatives.

iii$'Conclusion
HIV is now pandemic, and no country can remain

unaffected. The UK and other former colonial powers

with worldwide trading links are likely to be increasingly

affected by this globalization of HIV infection. The logic

of this is for these developed economies to invest in HIV

prevention in developing countries where HIV infection

is out of control for want of adequate public health

resoufces. These interventions should also aim ro resrore

economic activity and stem the population movements

that exacerbate the spread of HIV, both within and

from the affected countries. The case for a collective

multinatio nal effon, especially in sub-Saharan Africa,

can and should be being made more persuasively.

STorldwide, HIV is a refractory public health problem

with high treatment costs, no effective vaccines yet in

sight and the possibil ity of significant drug resistance

emerging. It has already caused life expectancy to fall in

the worst affected countries, and is expected to check

it up to 2O1O at least, at a time when overall globally

life expectancy will rise from 61 to 7 4 years. Even for

the UK, HIV dwarfs all other infections, sexually

transmitted or otherwise, in importance and so demands

fesoufces be spent on care and prevention on the same

scale that other common and chronic l ife-shortening

diseases such as cofonary aftery disease, cancers and dia-

betes receive as a matter of course. As the HIV epidemic

in the UK is sti l l at an immature stage, investment in

its control now will avoid greater costs later on, and in

developing this strategy a special emphasis should be

put on HIV case finding, counselling and treatment.

Resource fatigue should not be allowed to impede this

rational and proportionate re-direction ofeffort.
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Chris Thomas
explains the ins
and outs of genetic
transfer between
bacteria,

BELOW:
Wq*.3 "  P lasmid-Pos i t ive  donor
batteria produce a pi lus that
contacts recipient bacteria (A) and
draws them together so that
surface fusion takes Place,
creat ing a  br idge through which
DNA can be driven bY rolling circle
repl icat ion init iated by nicking at
oriT, lhetransfer origin, in the
donor  bacter ium.  In tegrat ion in to
the chromosome (B)can mobi l ize
chromosomal DNA, Transfer to
p lasmid-conta in ing bacter ia  (C)
can promote inter-Plasmid
recombinat ion,  Broad host  range
plasmids can al low transfer of
genes to  d iverse sPecies (D) .
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Basterialsex
Christopher M. Thomas

Sex as a genetic process provides a way of

counteracting the accumulation of deleterious

mutations as well as helping to increase

the genetic variations that underpin adaptation and

evolution. Although bacteda are haploid and do not

have asexual cycle, they do have avatiety of mechanisms

for genetic exchange that provide some of the advan-

tages of sex. Transformation (uptake of naked DNA),

transduction (bacteriophage-mediated DNA transfer)

and conjugation (cell-cel1 contact-mediated transfer)

can all result in DNA movement from one bacterium

to another. However, conjugation is the only process

that could transfer the whole of the chromosome'

Conjugation is also the process that is most l ike sex

in higher organisms - it appears to occut between pairs

of bacteria, one of which is designated male on the

basis of carrying the conjugative apparatus that is

needed for mating-pair formation and subsequent

DNA transfer.

ff i  F is no longertheonlY Paradigm
Bacterial sex, originaily discovered byJoshua Lederberg,

is mediated by a plasmid called F (for Fertility factor)
(Fig. 1). Many other mobile genetic elements (plasmids

and transposable elements) also encode conjugative

transfer systems. The broad host range IncP-1 plasmids

and the Ti plasmids from Agrobacterium tumefaciens

are now the most intensively studied systems from

Gram-negative bacteria. Ti plasmids carry two transfer

systems - one for sex between bacteria and the other

for sex between bacteria and plants. Remarkably,

DNA sequencing has revealed that the basic apparatus

for both Ti transfer processes and the IncP-1 transfer

are fundamentally the sagne. There are also remarkable

similarit ies between this DNA transfer process and

toxin protein export to target eukaryotic cells in

Bordetella pertussis as well as DNA uptake during

transformation of Helicobacter pylori. Given this

apparently all-purpose mechanism for macromolecular

transfer, these systems have rightly become the centre

ofmuch attention.

Other types of transfer systems also exist, especially in

Gram-positive bacteria. The pheromone-stimulated

transfer among enterococci and the simple transfer

systems of Streptomyrer, which appear to depend on

hyphal fusion rather than asophisticated mating-pair

formation apparatus, illustrate this diversi ty.

S Why is bacterial sex encoded by mobile
geneticelements?
Since sex is such an obvious benefit to the host bacteria

why shouldn't this be a basic chromosomal function?

\fell, the transfer systems that we know would not have

evolved so rapidly if they were a permanent part of the

chromosome - in practice mating pairs undergoing

conjugation normally break down before there is time to

transfer the whole chromosome. Mutant transfer systems

better able to transfer DNA would not be selected

because the mutant transfer apparatus would not be

inherited by the bacteria to which DNA transfer takes

place. However, if the transfer apparatus is part of a

smalier element then it will transfer completely and

more efficient mutants will be selected. The fact that a

conjugative element can integrate into the chromosome

at many sites aliows all chromosomal genes to benefit

from the transfer process, rather than the limited set if

there was always just one transfer origin at a fixed point'

Thus conjugative mobile DNA can benefit both itself

and its host while promocing genome evolution.
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FAR LEFT (OPPOSITE PAGE):
, ' ' i , , , ; : , , . ,  T ime- lapse f luorescence
microscopy of  R751 p lasmid DNA
enterin g fscherichia coll recipient
ce l ls  (ar rows) .  Car toons
high l ight ing the ce l l  o f  in terest  are
adjacent  to  each t ime- iapse ser ies
Non- f luorescent  donor  ce l ls
contain the plasmid RT51', ' , lac0
that  has been engineered to  car ry
b ind ing s i tes  for  the f luorescent
hybr id  prote in  Lac l -GFP that  is
be ing made in  the green rec ip ient
cells. As RI51:',lac0 enlers into
the rec ip ient  dur ing con jugat ive
transfer Lacl-0 FP rapidly
aggregates to  the p lasmid molecu le
and a l lows v isua l izat ion o f  p lasmid
estab l ishment .  The t iming o i
images is  ind icated in  minutes a t
the top- le f t  hand corner  o f  each
image
REPRODUCED FROM LAWLEY FIl1,
(M]L M|CR]Bt01 44 947-956) W|TH
THE KIND PERMISSION OF TREVOR
LAWLEY BLACKWELL PUBLISH ERS

ABOVE LEFT (THIS PAGE):
:, : i i  : : :  .  The presence of a
var ie ty  o f  p lasmids can promote
b io f i lm format ion on a g lass s l ide
in  s tandard growth medium as
compared to  the bacter ia l  host
wi thout  a  p lasmid that  leaves the
s l ide complete ly  c lean This
proper ty  is  not  conf ined to
p lasmids wi th  jus t  one type of
p i lus ,  a l though the ef fec t  is  most
marked wi th  F- l ike  p lasmids,
COURTESY JEAN MARC GHIGO
PASTEUR INSTITUTE FRANCE

Short  and
r ig id  p i l i

Short  and
r ig id  p i l i

,r:i,::i: Visual izi ng the tra nsfer process
Spren Molin's group in Lyngby, Denmark, has pioneered
the use ofplasmids tagged with a reporter gene encoding

green fluorescent protein to visualize transfer as it occurs.

This reporter is repressed by a gene inserted into the

chromosome of donor bacteria. \7hen transfer takes

place to a bacterium without this repressor, the reporter

gene gets switched on and the cell becomes fluorescent.

Transfer into recipients can therefore be enumerated in

situ,for example in a biofilm, without the need to isolate

the bacteria. An alternative way of visualizing the

process is i l lustrated in Fig. 2. Such studies should help

to reveal aspects ofthe transfer process at the single-cell

level not previously accessible.

,i,.ili Coniugation is not an exclusively
heterosexual process
F* bacteria are not good recipients in F-mediated

transfer - a phenomenon called surface exclusion antl

found in most other conjugative systems. These

functions help dissociate mating bacterial pairs when

transfer has taken place. Surface exclusion should prevent

one plasmid transferring into a cell that is aheady

occupied by an identical or closely related plasmid.

However, recent data shows that F-like plasmids

undergo frequent recombination with each other - so

they must frequently enter the same cell. Data with

IncP-1 plasmids and small bacteriocin-producing

plasmids suggest that recombination between related

plasmids may be a widespread phenomenon.

rlliii Coniugative elements and biof i I ms
F and many other plasmids will promote biofilm-

formation (Fig. 3) by helping adherence to avariety of

surfaces and recruitment of otherbacteria. The plasmid

transfer apparatus appears to play a role in this effect, but

surprisingiy, this effect can be seen in a pure culture of

F* bacteria-'recipients'are not needed. The explanation

may be that in mafiy natural environments at low

temperature, only a small proportion of the bacteria

Long thick
f lex ib le p i l i

express surface exclusion so F can transfer into bacteria

already carrying F. Thus recombination can take

place between the incoming and resident plasmid. The

result will be that genetic changes occurring within

a population will rapidly be shuffled between bacteria

and fitter plasmids will evolve quickly.

,:r::lr The horizontalgene pool
Bacterial sex allows rapid adaptation to changing

circumstances. Traits useful in specialized niches but

dispensable in others are retained by only afew bacteia,

but these dominate in selective environments. Thus

any one strain may only caffy a fraction of the traits

to which the species has access. Since mobile elements

can establish themselves without homologous recom-

bination, they can carry such extra genes to diverse

species. This provides a pool of genes accessible to many,

and exclusive to none. Conjugative mobile elements

therefore pl ay avital role in the diversity and adaptability

of bacteria and the study of this pool should form a vital

component of any genomics programme.

O Christopher M. Thomas is Professor of
Molecular Genetics and Director of the
Biosciences Graduate Research School, School
of Biosciences, University of Birmingham,
Edgbaston, Birmingham 815 2TT UK.
TeL 01 31 41 4 5903; Fax 01 21 41 4 5925
e m ai I c. m.th o m as @b h am.ac. u k
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A new dimension to sex wars:
miclobes that benefit f,emale hosts
Michael E. N. MaJerus

Most parasitic microbes care little whether the

# Strategies to favour
femalehosts
Two of these strategies,

feminization and induc- ,,r, '

tion of secondarY asexual ti'

reproduction, or Partheno- '''li

genesis, directiY cause

a reduction in the

production of males.

Feminizat ion,  which is

caused by o-proteobacteria

of the genus lVolbacbia and

various protists, such as

micro-sporidians, affect a

number of crustaceans, for

example brine shrimPs

(Gam.marus sPP.) and

organism they attack is male, female or

hermaphrodite. However, the interests of one

group of micro-organisms are very much in favour of

L.ing in female rather than male hosts' These are the

bacteria,viruses and protists that live in the cells of their

hosts and are transmitted to the next host generatton

in the cytoplasm of sex cells. As sperm have litt le

cytoplasm, while eggs have a lot, the inheritance of

these symbionts is through female, not male hosts'

Consequently, these parasites have evolved a variety

of straiegies - femin ization, induction of asexual

reproduction and assassination of males - to promote

their own continued existence by favouring female hosts

at the expense ofmales.

woodlice (Arrttadilliunt spp.), and some moths (Ostrinia

spp.). Here, feminization is caused by inhibition of the

androgenic giand, which produces the male

development-inducing hormone, androgen' In the

absence of androgen, individuals with male sex

chromosomes develop as females' Due to these

feminizers. all members of some crustacean populations

have male sex chromosomes (crustaceans and moths are

male homogametic, their sex chromosom es berng ZZ)'

The females are all feminized males (ZZ + feminizing

microbe). The transmission efficiency of these

feminizing microbes is not perfect, so while about 90 7o

of progeny are female, the remaining 10 'Vo that do not

inherit the symbiont develop normally as ZZ males'

Microbe-induced parthenogenesis (MIP) is also caused

by Wolbachia, and as yet has only been reported from

haplo-diploids, such as hymenopterans' Here the

Wolbachiacause unfertilized eggs to develop as females,

rather than males as normally occurs in haplo-diploid

systems. Species of asexually reproducing parasitoid

wasps, from which males have not previously been

recorded, produce males following treatment with

antibiotics.

The third strategy of these inherited microbes, male-

killing, is less sophisticated. Bacteria in male hosts are at

un errol.ttionary dead-end as they can only be passed on by

female hosts. Consequently, they kil l male hosts, and

by so doing increase the fitness of sibling female hosts

that cany clonally identical copies of themselves' Male-

kil lers of this type are known from a diverse atray of

insect hosts, with ladybirds, butterfl ies, moths and

milkweed bugs being hot-spots for them' The range of

male-killing micro-organisms is similarly diverse, with

cx- and y-proteobacteria, mycoplasmas, flavobacteria and

microsporidians having been identified'

The fitness advantages of male-kil i ing bacteria to

female hosts have been most fully studied in ladybirds'

Parasitic microbes
live in the cells of
many invertebrates,
where their
presence can
inarkedly benefit
the female host,
Mike Majerus
describes the
impact of these
hiiackers on the
liies of certain
insects.

A B OVE:
The ladybird Cheilomenes 6-
maculatus,which hosts a male-
ki l l ing 1-proteobacterium als0 nas
a nuclehr gene that rescues males
from the bacterium's
pathogenic i tY.

RI  G HT:
The benef i ts  o f  male-k i l l ing in
ladybirds: neonate female larvae of
the ladybird Harnonta axyridis gain
a nutr i t ional benefi t  by eating the
eggs conta in ing the i r  dead
brothers,
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within a single copulation, passing one, rwo or three
slrerm packages. The number of sperm packages is
invemely correlated to male frequency. flere then, male
invetment prcr matingis dqrndent on the availabllity
of furure m*ingoppornrnities. If females are easy to
come by, males invest less in ach mating than when
females are in short supply.

In some nymphalid butterflies, strchx Anaea enrzdan,
population sex rafios afe even more skewed as a result ofa
high prevalence, low cosr male-killing lVol bathia. Here,
some colonies have over 9O /o of females infected, and
less thaq 5 %o of theppilation is nrale. lfales only live
for about 2 weeks and, crn only mate once a day.The
result is that alargepropnritonoffemales, over BO%o in
some colonies, dievirgin. This has led ro complete sen
role reversal, with females aggregatingand compting
with one another at lekking sites, and males visiting
these sites to find mates.

I.Efl:
Female lekking in the butterfly
Acraea encedon
COUfiTETY DR F.TI, JIGGIflS

BET{IWfltlP):
A 2-spot ladybird infected with a
male-killing rickettsia takes her
medicine: golden syrup laced with
tetracycline.

BEI-0IV (B0TI0il):
Sex ratio distorters can idluence
host reproductive strategies. Here
male inye$ment is shown for
male 2-spot ladybirds fiom three
populations with differing male-
killer preralences (Cambridge,
6-11%:St Petersburg, 50 %;
Ulan Ude, 3 96).

Here males are killed ezrdy inembryogenesis. Ladybird
eggs are laid in clutches, and neonate fenale lanae
consurne their dead brothers, gilnrng a rich ex;ta mal.
In addition, as cannThalism is fife tmongst ladybir&,
with early-hatching lalrrlae @ting late-dweloping
siblings, then in batches where half the eggs die as a
result ofmale-killer infection, the level ofcannibalism of
slow-developing female offspring is reduced. This is
because there are fewer cannihalizers and more
unhatched eggs to choose from.

*lmpactonthemisobial hosts r
Microbes that employ these female-promoting
behaviours may impact on the evolution of their hosts
invarious ways. First, because they arecytoplasmically
inherited, they arc in conflict with the nuclear genome
of their host. In consequence, they will promore the
evolution of nuclear suppresser host genes that
ameliorate their detrimental effecton males. Indeed, in
one ladybird, Cbeilonenzs 6-macalatus, a male rescue gene
has been found. Second, as a l: 1 sex ratio is usually
optimal due to negative frequencydepndent selection,
if the sex rzrtio of apnpulation is biased towards females,
genes that promore the production of males may be
selected for Ag{rn we have some evidence for this, a
masculinizing gene having been found in woodlice.

Distortion of population sex ratios can have quite
profound affectson host reproductive strategies. Some
populations of the 2-spot ladybid,, Adalia bipunctata,
host four different male-killing hacteia; a rickettsir, a
spiropfasma, and two strains of Wolbacbia. The sen ratio
of2-spotpopulations varies from equality to two females
for every male. l[ales arc casmble of multiple eiaorlation
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ABOVE:
Biased population sex ratios will
cause changes in the epidemiology
of STDs, such as the mite
Cocci poli p u s hi p po d am i ae, here
shown sucking blood from the
underside of a 2-spot ladybird wing
case The inset shows a section of
the ventral surface with adult
female mites and offspring.
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$$ Effects on the epidemiology of STDs of
hosts
The population sex ratio distortion caused by male-

kil lers and feminizers, may also impact on the epi-

demiology of sexually transmitted diseases (STDs) of

hosts. Not only does the 2-spot ladybird host four male-

kil lers, it also suffers from two sexually transmitted

diseases; one a mite, Coccipolipus hippodamiae, the other a

Laboulbeniales fungus. The mite, at least, is very costly,
'female ladybirds becoming sterile within 3 weeks

of contracting this ectoparasitic blood-sucker. The

2-spot is highly promiscuous, both females and males

mating with many different partners. In populations

with female-biased sex ratios, the prevalence of STDs

will increase more rapidly than in 1 : 1 sex ratio

populations. This is because males, due to their rarity,

will have more mating partners and so more chance to

both contract and pass on the diseases.

The proportion of insect species that harbour ultra-

selfish inherited bacteria of one genus, Volbachia,has

been est imated to be between 15 and 20 %. I f  other

groups of parasitic microb€s are included, it may be that

the majority of invertebrates host such symbionts. Given

the impacts that these microbes can have on the

evolution of their hosts, it is essential that we increase our

understanding of their biology, and that we start viewing

them as an integral and influential part ofthe heritable

material of their hoscs.

O Dr Michael E. N. Majerus is a Reader in
Evol ution, D e partment of Ge netics, Down i n g
Sfreef, Cambridge, CB2 sEH, U K. He works on
the evolutionary genetics of rnsecfs, specializing
on melanism in moths and ladybirds, and the
reproductive strategies and biased sex ratios in
ladybirds and butterflies. He has written six books,
including two in the Collins'New Naturalist'
series, the controversial' Melanism : Evolution in
Action' (OUP), and his most recenf, 'Sex Wars:
Genes, Bacteriaand Biased Sex Ratios',
published this year by Princeton University Press.
Tel. O1 223333983; Fax 01 223 333992
e m ai I m i ke. m aje ru s @g en.cam.ac. u k
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Obituary- HansVeldkamp
Honorary Member of SGM and former Member of Gouncil

On 23 December 2002 Professor Hans
Veldkamp, Emeritus Professor of Micro-
biology at the University of Groningen, The

Netherlands, passed away during his eightieth year in his
home town of Paterswolde.

Hans Veldkamp became fascinated by the diversity of
bacteria during his studies on biology at the University
of Leiden and Amsterdam during and after \7orld \)Var

II. He subsequently transferred to the Technical
University of Delft where he came under the influence
of the 'Delft School of Microbiology', studying the
oxidation of ethylene glycol with Professor Albert-Jan
Kluyver and developing ideas that set the course for his
life. From 1945 until 1950 he was assistant at the
Department ofBotany in Leiden where he taught general
microbiology.

After his graduation in 1950 he was appointed to
the Department of Microbiology of the University of
\Wageningen. His thesis on A stady of the aerobic
decomposition of chitin by micro-organisms was completed
in 1955 and he was promoted to Reader in 196L A
sabbatical in the lab of Kees van Niel at the Hopkins
Marine Station in Pacific Grove, California, established
both a long-lasting friendship between the two men
and consolidated his interest in microbial metabolism.
His research became focused on free-living, anaerobic
spirochaetes, and on applied microbiology, especially
amino acid- and vitamin-producing bacteria.

In 1963 he was invited to become Professor of
Microbiolo gy at the University of Groningen and
establish a new Department of Microbiology. The
characteristic feature of its degree was an intensive
four-week study of General Microbiology, influenced
by van Niel's famous course integrating microbial
physiology and ecology. The morning sessions wer€
filled with lectures and from afternoon until late into
the evening the students carried out experiments,
especially with enrichment cultures. Committed
students were attracted as the reputation of the coufse
for excellent teaching, challenging discussion and hard
work spread.

Around 7970 it was still possible for a professor in
the Netherlands to appoint permanent scientific and
technical staff. Hans built up a department during the
seventies with three main research groups: Microbial
ecology, Microbial physiology and Molecular micro-
biology. His hard working team of scientists included
several who were later appointed to chairs themselves,
including \Wim Harder, who became leader of the
Microbial physiology group and \Wil Konings who led
Molecular microbiology.

Hans led the Microbial ecology group himself, with
Gijs Kuenen and Hans van Gemerden within the
group. His speciahzation was the (aut)ecology and
ecophysiolo gy of bacteria, particularly competition
of bacteria under growth-limiting conditions.

However, projects ranged

from psychrotrophs to

phototrophs, from hetero-

trophs to chemolitho-

t rophs and f rom butyr ic

acid to lactic acid bacreria.

He recognized the import-

ance of continuous culti-

vat ion for  a quant i tar ive

analysis ofthe ecology and

ecophysiology of bacteria

and performed pioneeri ng

research in this area.

Among his many achieve-

ments that received

national and international

recognition, he was Chair-

man of the Federation of

European Microbiological

Societ ies f rom 1983 ro

1986 during which period

F E MS Microbio:logy Ecology

commenced publication in

198) wi th h im as Chief

Editor. He guided the new
journal with great

enthusiasm dur ing i ts

formative years.

One of the strong features of Hans Veldkamp was his
rcalizationof the limitations in his knowledge of micro-
biology. By 1980 the Department had grown to about
100 staff members and he relinquished day-to-day
supervision ofresearch to others. Its continuing success,
together with his developing health problems, contri-
buted to his decision to rerire at the ageof63 to focus on
his favourite hobby of bird watching. He went regularly
to an inlet of the \fladdensea, rhe Lauwersmeer, to
observe migrating birds, an activity that offered him
great joy. His health problems gradually increased,
but with tremendous support from his wife Toek, he
retained a sharp mind and enjoyed life until his last
moments. His many students and co-workers will
remember Hans Veldkamp with respecr and gratitude as
a self-willed and great scientist who possessed the skills
to teach them the beauties ofmicrobiology.

O ProfessorWil N. Konings, Vakgroep
M i crobi o log i e, Rij ks u n ive rsiteit G ro n i n g en,
Kerklaan 30, N L 9751 N N, The Netherlands.
Tel. +31 50 3632152; Fax +31 50 3632154
e m ai I w. n. ko n i n g s @b i o l. r u g. n I
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FEMS Award tor our President

O Council warmly applauded the news that its nomination

"i 
ptoneus"r Sir bbviO Hopwood f o r th e Lwoff M ed al

f.r"O 6"".irccessful. The med-al lecture will be delivered at

tti" t .t FEMS Congress in Ljubljana in earlyJuly'

Rrropean Society for Glinical Vitology

OThis society has recently become a company limited,

bv ouarantee and it has been agreed that its registered

uli*t tor.ompany law purposes will be at Marlborough

ioutu. SGM has provided asimilarserviceto FEMSfor

someyears.

loumals
O Council has agreed to the establishment of a

Wortto Pady to"review the operations of the journals' .
Editoriaj goaids with aview to sharing best practice and

where possrble harmonizing procedures' lt is hoped that

it witt rdport Oack to the J uly meeti ng of Council'

Biosciences Fedelation

O Council learned that the new Federation was launched

at an informal event in London on 1 8 February and future

plans include a more formal launch atWestminster in the

lutumn. The Federation plans to set up four standing

.ott itt""., on Ed ucation, An i mal Science, Bioethics'.

and Environment and Sustainability' There would also be

ihrrleworking groups focused on Biodefence, GM Crops'

unO puUti. HEittfr Benefitsfrom Pathogen Genome

S"ou"n.inq.The lastof these SGM considers important.in

i"rJt,".'i" tfie chief Medical officer's recent report^GTftins

ii"ia oi ti" Curve(see p'224 of the November 2002

irir" of M i crobi o t ogy T od ay t or backg rou nd i nformation

on the rePort).

New Prize

O Council has decided thatthe new Communication
Frit" iot pottgraduates and early postdocs, details of which

uoo"ur"b in dradline in our last i-ssue, will be called the
'i o u ng M i crob iol og i st of th e Y ear'

Rrblication policy re bioten''orism Gonoerns

O Council discussed its policy on scientific publication'

security and censorship in the light of recent worries about

ifre potLntial use of miiro-organisms and toxins for

bioterrorism.ltwas agreed to prepare awritten Pof.cy . ,,
,tui"."nt ,tressing t"he need'to protect the integrity of the
publication process, while recognizing thatvery rarely' a

iaper might give rise to specific concerns'

MAGinScoUand
OThe MicrobiologyAwareness Campaign has taken a

tutf,"r ti"p tor*a'tif with the announcement of an event for

rut6*rt of tfre Scottish Pa1iament,to betreld following

tf," putf iut"ntary elections in Edinburgh' Council hopes

to nliU on initiatives north of the borderto extend the

campaign to other regions.

Poslgraduatematters
O The results of a recent survey of postgraduate student

members were reported to Council' Matters of concern

included the amount of time spentteaching;thefinding that

n"*fv u quurter of respondents had received no induction

truinii,q and the one third of respondents who said thatthey

liO ̂ ot"utt""d SGM meetings, Local representatives will be

i"ntd"tuit, of the survey an-d encouraged to provide further

E N-$$SNS$$$StuSSSYToDAYVOL30/MAY0B
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feedbackto Council. lt is
hoped that dialogue can
continuewith aviewto
im provi ng SG M's relevance
to its younger members'

lointRegional
MeetingswihSfAM
OAqreement has been
reacled between SGM and
the SocietYforAPPlied
Microbiology to run jointlY
two kinds of regional
meeting : special toPics
meetings focused on a
oarticular areaof
microbiologyand local
microbiology grouP
meetings, The first of
these hastaken Place in
Plymouth, when the
Peninsula MicrobiologY
oroup based in the south
ilestmetin March'

lntemational
ResearctrGrants
O In future, grants
previouslygiven as
lnternational Research
Fellowships will be
discontinued in their original
form and have been
replaced by International
Research Grants. These,
together with aPPlications
forthe International
Development Fund, will in

,f uture have a single,
common clostng date In
October(see P.75 for
details).

O Alan Vivian, General
Secretary

N*wm$$wRw
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SGM can nowsend
members occasional
emails about SocietY
activities (definitelY not
spam!).lf you have not
received such emails, it
means thatwe do not have
a correct email address for
you.lf you would liketo
receive such messages,
please send your address to
members@sgm.ac'uk
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Conqratulations to
ProiessorsirDavid
Hopwood FRS,thefirst
recipient of the Ernst Chain
Prize, in recognition of the
tremendous imPactthat Sir
David's work has had on
the understanding of
Strepto myce.s and the abi I itY
to use itto produce new and
more effective medicines'
This maiorscientific Prize is
awarded annuallY bY lmPerial
College London, funded bY
the Kohn Foundation,to a
career scientist who has
made an originaland
substantive contribution in
any field of science, wh ich
hab furthered, or is likelYto
further, understanding or
managementof human
disease. The winner receives
a oersonal award of S 1 0,000,
and a commemorative medal.
The prize-giving ceremonY
was on 19 March 2003 on
lmperial's South Kensington
campus, and was followed bY
Sir David's lecture on
Streptomycesgenes in
antibiotic discovery and
development.
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These prizes are intended
to encourage excellence in
the studyof microbiologY bY
underqraduate students and
to proirote scholarshiP in, and
awareness of, microbiologY
in universities. The Prizes
are awarded annuallY to the
undergraduate student in
each qualifying institution who
performs best in microbiologY
in their penultimate Year of a
Bachelo/s deg ree course'
Each winner receives $50, a
certificate and a f ree Year's
undergraduate membershi P'

One prize is availableto
each'university in the UK
and lreland offering an
appropriate microbiologY
courseIhefull rules and a
form are on the SG M website
The closing date for
nominations is 29 August
2(x)3.



Procedurefor
nominations
A range of prestigious
awards is made by the
Society in recognition of
dist inguished contr ibutions
to microbiology. To facilitate
nominations, the rules for
each prize lecture due to be
awarded in2O04are
provided on this page and a
form is available overleaf, lt
is now also possible for self-
nominations to be made
for all awards. The awaro
panel wi l l  consider the
submissions in the autumn
and their recom mendations
wil l  betaken to November
Council for approval. The
outcome wil l  be announced
in the February 2004 issue
oT tvtcroototogy r oday.

Nominations are now
sought for th e2004 prize
lectures. Please com olete
the form overleaf and seno
it to Professor Alan Vivian,
c/oSGM HO. Professor
Vivian will be oleased to
discuss the cnteria for
nominations, should any
oueries arise.

The closing date for a.
nominations is30
September2OOS.

SG M Rize l-eclures and Awads 2oog
Nominations forthe Mar1ory Stephenson Prize Lecture
shall  be made byanytwo members of the Society;the
nominee need not be a memberof the Society. Nominations
should be accompanied by a statement of the contribution
to microbiology made bythe nominee, supported by reprints
or other appropriate documentation. A brief CV of the
nominee and aful l  bibl iography of his or herwork should
also be included. Alternaiively, candidates may submit all of
the information listed above, togetherwith the names of
two members who are famil iarwith theirwork, who wil l  be
asked to supplythe appropriate siatementwith regard to
the candidate's contribution to microbiology

There shall be no restriction by means of age or nationality
of those eligible forthe Mar1ory Stephenson Prize Lecture.
Recipients of the Lectureship may not be nominated on a
subsequent occasion,

The recipientof the MarjoryStephenson Prize Lectureship
will be expected to give a lecture based on the workfor
which the Prize Lectureship has been awarded to a meeting
of the Society, normallythe Spring meeting fol lowing the
announcementof the award,The recipientwil l  be strongly
encouraged to publish the lecture in either Microbiologyor
the Journal of GeneralVirology,whichever is the more
suitable. The choice wil l  be atthe discret ion of the Editors
of the journals,

This is awarded annuallyforan outstanding contribution to
m icrobiology ed ucation.

1 . The Peter Wildy Prize of S500 shall be awarded annually
for an outstanding contribution to microbiology education,
without restriction on the areaof microbiology in which the
award is made. Microbiology education forthe purpose of
the award need not be confined to universitvteachino. lt
may also include education of the general public, sch"ool
pupi ls or professional groups.

2. Nominations forthe PeterWildy Prize shall be made by
anytwo members of the Society;the nominee need not
be a member of the Society. Alternatively, candidates may
submitall of the information listed above, togetherwith the
names of two members who arefamil iarwith theirwork,
who will be asked to supply the appropriate statement with
regard to candidate's contribution to applied microbiology.

Nom i nations shou ld be accom pan ied bv a statement of
the contribution to microbiology education made bythe
nominee, supported by appropriate documentation if
available.A brief CVof the nominee should also be included.

3. There shall be no restriction by means of age or nationality
of those eligible forthe Prize, Recipients of the Prize may
not be nominated on a subsequent occasion.

4. The recipientof the Prize will be expected to give a
presentation based on an aspect of educational work for
which the Prize has been awarded to a meetinq of the
Society, normally with i n a year of the an nouncdment of the
award. The presentation maytake the form of a lecture,
workshop, aud iolvisual display or any other appropriate
activity. The recipient will be strongly encouraged to publish
an article based on the presentation in MicrobiologyToday.

The Fleming Lecture is awarded annuallyfor
outstanding research in any branch of microbiology by a
young microbiologist in the early stages of h islher career,
The award is S 1 ,000.

1 . Nominees should normally have been engaged in
research for not more than 1 O years after doctoral
qualification or equivalent. Years may be added to this
total in respect of career breaks, for parenthood or other
substantive reasons.

2. There should normally have been a connection with the
scientific activity of the Society, either by means of past
and continuing membership of the Society(a minimum
of 3 years'membership of the Societywould normally be
expected), or past presentation(s) at a Society meeting or
publication(s) i n a Societyjournal, or an organizational or
administrative contribution to the scientificwork of the
Socieiy,

3. Candidates, who need not be members of the
Society, should submit an outl ine CV including detai ls of
qual if ications, scholarsh i ps, research grants obtai ned,
etc., a list of publications, an outline of theircareer
progression (posts held in postdoctoral research) and the
names of two members who arefamil iarwith theirwork,
who will be asked to provide a statement detailing the
candidate's contribution to microbiology and merit for
the award. Alternatively members who wish to make a
nomination should provide such a statement and should
arrange for a second member wil l ing to supportthe
nomination to provide a statement, and should ask the
candidate to provide the CV and publications list.

4. The recipientwill be expected to give a lecture based
on his/herworkto a meeting of the Society, which wil l
usual ly not bethatwhich takes place in the Spring. He or
she may be asked bythe Council of the Societyto repeat
the lecture at anothercentre in this country or in Europe.
Expenses of the lecturerwill be paid bythe Society.
Requests for such a second lecture should be made to
the General Secretary and will be considered by Council.
The textof the lecture wil l  be published in either
M i cro b i o I ogyor i n the J o u rn al of G e n e ral Vi rology,
whichever is the more suitable. The choice wil l  be atthe
discretion of the Ediiors of the two journals,

5. In the eventof there being no successful nominee in any
particularyear, the Award moneywill be returned to the
f unds of the Society. Any given nominee may be chosen
once onty.

This is the Society's principal prize, awarded biennial ly
for an outstanding contr ibution of current imporlance in
microbiology, The winner receives S 1 ,000 and gives a
lecture on his/her work at a Society meeting, The lecture is
usually publ ished in a Societyjournal.

The Marlory Stephenson Prize Lecture shall be awarded
bien n ial ly for an outstanding contr ibution of current
imporlance in microbiology, without restriction on the area
of microbiology in which the award is made.
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Grants

This scheme, which began in 2000, has been reviewed
by Counci l  and the rules amended to make them more
appropriate to the type and n u m ber of appl ications bei n g
received, There wil l  now only be one closing date for
applications in October, instead of threethroughoutthe
year as previously. Applications will be assessed atthe
sametime and bythe same panel as the International
Development Fund. The minimum research visi t  period has
been setatone month, Financialadministrat ion of the
awards will now be the responsibility of the relevant U K
insti tut ion. Maximum annualfunding wil l  be capped each
yearto promote atrue competition and has been set at
$25,000 for 2003. The name of the scheme has been
changed to International Research Grants, to more
accurately ref lect its purpose. The f ull rules and an
aoolication form are available on the website.

The purpose of the grants is to allow scientists to travelto
or from the U K and Republic of lreland in order to carry out
adefined pieceof research in anyfield of microbiology,
Applicants must be of senior postdoctoral level or above.
The visits may be from one to three months duration. The
awards coverthe costs of return travel, a subsistence
allowance and a contribution towards the costs of
consumables in the host laboratory, The closing date
is lOOstober2OO3.

The rules forthis scheme have also been changed
sl ightly in response to changing circumstances. The fund
aims to provide help to countr ies where microbiology is
inadequately developed, but where its further development
may assist education or the economy of these cou ntries. .
At presentthese include many places in the Far East, Africa,
South and Central America, the Indian sub-continent and
Eastern and Central Europe, Awards are made by
competit ion to SG M members and support may be
available for:

',r',': 1'g 6 1-1 i 1-1 g s hort lectu re cou rses and labo ratory trai n i n g
in microbiological subjects. Host laboratories are
usually expected to provide some evidence of local
supportforthe courses. Grants may covertravel and
accommodation and al low the purchase of basic
equipment essential forthe needs of such training
courses.

,,rrr: assistance of national m icrobiolog ical f aci I ities, e.g.
culture col lect ions (which u nderpi n microbiology), where
these run into temporary dif f  icult ies.

::'r', any othe r s mal I project to assist i n tech nology transfer
f rom Western Europe to the areas mentioned above for
which othersources of funding do notexist.

Applications to the Fund are now invited, Fourcopies,
including ful l  support ing documents, should be sentto the
Grants Office at SG M HO.

The f ull rules of all Society grant schemes are available
on the SG M website atwww.sgm.ac.uk, Please
consult these before applying for an award, You can
download the application forms forschemes where
these are required. Cl ick on the'Grants & Funding'
button for details,

Any enquiries should be made to the Grants Office , SG M,
Marlborough House, Basingstoke Road, Spencers Wood,
Reading Rc7 1 AG (Tel: +44(0)1 1 8988 1821 ;
Fax:-r44 (0) 1 1 B 9BB 5656;email: grants@sgm.ac.uk).

'  . . .  .  '  . : . .

The fol lowing Public Understanding of Science grant has
oeen maoe:

Sue Fryer, Bishop Burton College, has been awarded up
to S500 towards the expenses of running a Year 1 0 G NVO
Science practical m icrobiology course,

Members are invited to applyfor small  grants to fund either
(a) ini t iat ives to promote the public understanding of
microbiology or (b) to support developments l ikelyto lead
to an improvement in the teaching of any aspect of
m icrobiology relevant to secondary or tertiary (i ncl ud i n g
postgraduate) education in the U K. There are different
application forms for the PUS awards and the teaching
aids. There is no closing date forapplications;which wil l  be
considered on af irst come, f irst served basis during the
calendaryear 2003.

These grants, which enable el igible technrcians to sample
an SG M meeting with expenses of up io S2OO being met
bythe Society, are st i l l  avai lableforthe UMIST meeting.
See SGM websiteforful ldetai ls and an application form.

'  . . . . : . .  : . '  ' .

r 1  , , r ' 1 . . . r  : 1 . . . r r .  r : :  : r .  . . r r .  r i . . l a

The scheme enables retired members to attend one
SG M meeting per year, The grant covers en-suite
accommodation and the Society Dinner,The maximum
award is 5,250, l t  is hooed thatthe scheme wil l  enable
retired microbiologists both to keep up with their science
and to share their knowledge with other members,
Completed application forms must be submiited to the
Grants Off ice before the meeting, Applications are now
invited for g rants to attend the Society's meeting at U M lST,
8-1 1 September2003,

The Fund aims to promote
talks on m icrobiological
topics in departmentat
seminar programmes.
Applications are invited
from highereducation
institutions where
microbiology is taught for
total grants of up to S200
towards the travel and, if
necessary, accom modation,
expenses of up to two
invited speakers,
Applications wil l  be dealt
with on a first come, first
served basis during the
academic year. Written
submissions should be sent
to the Grants Off ice at SG M
HO for consideration.

'  

- " ,  

i  
t '  

' .  
'

Members who are
permanently resident in a
developing country are
reminded thatthey may
apply forfunding to acquire
fortheir l ibraries books, or
possibly jou rnals, relati ng to
m icrobiology. These annual
awards are available as a
result of a generous
donation f rom Professor
T. Watanabe of Japan. The
closing date forthe receipt
of appl icat ions, which
should  be madetothe
Grants Office at SG M
l - l a a d n r r a r t o r q  i q

3October2OO3.

The closing date for applications is 1O Ostober 2OO3,
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nilcs*ings on Sleweb
For up4o-date inlormalionon future Society meetings
and to book on-line see; wwffgm,acuk

ilils€tingsoryamilmilion
The SGM meetings programmes areorganized bythe
committees of the special interestgroups, co-ordinated
by the Scientific Meetings Ofticnr,Fo/laor lM
.fffion. Suggestions for topics for future symposia
are always welcome" See p. 92far contaddetails of
GroupConveners.

Administration of meetings is canied out by tr
lorfanc Dtnt at SG M Headquar&ers, Marlborough
Houseo Basingstoke Road, Spencers Wood, Reading
RG7'[ AG (Te[.01 1 I 988 1 805; Fax 01 1 8 988 5656;
emaifl nreetings@sgmacuk).

ffirod mpffi$ailrd porilels
NdanryGrorups organlze sessions forthe presentation of
slhortorrall papers or allow intercalated papers within their
rymposiia Offered posters are welcom e atall Society
rmeetiings

Sffiporffi

Eadh posersllmufd be associatd etther with the Main
$nrmposiiurm topib orwith aGroup. The subject content of
illrc lldfierrsltwulld he releyantto the remttof aGroup (see
wehsiifre for details); it does not have to relate to the topic
of tllrc Grroup $rnposium taking place at a particular
rme[iimg Gemerall Offered Posters will not be accepted.

t

sbffib
Tiiffe$ arxd ahsbacts forall presentations are required
iinr a stardmd format and should be submitted th rou g h th e
SGMuehsfte, Eacfr submission must be accompanied by
acompbted fomt also available on the website. Deadlines
forsubmlssicrs are published tn Microbiology Tod ay and
on the weh Fbrfurther information contact the Events
Adminishator.

Cdilnbwilgh ffieeiling
Sprilil2{Ntg
llkrobial subyersion of host cells
Sympooium volume 62

This is now available from CU P at a special d isco u nt p ri ce
for members. A review of the book appears on p, 88 and
anordertorm is included in this issue.

Absfractsbook

The full text of the abstracts book is now available as a
PDFfile on the SGM website.

WWW,%Wff%W%M&#$IODAY\OL30/}v4AY03
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erylffigcnfiici;
bcetbnrgilarec
h5Oyeffi
0rganfizers: 1|.E Jenkinson,
0"J" |(e[fy, P.C.E 0yston, J. Pa*hill&
l.C"Sutclffie
OSpeakers
G. WEIilSI0CK (UEA]) fienomes
and beyond
J. PAR|(HILL ($anger Cenfre)
Comparative genonics of bactefial
pafiogms
P.GHMEL(Edinbursh)
Cytonegabvi rus u p resio n i n
hunan cells
S, Al'l DERSS0]'J (Sweden)
fienomics of Bartonella
T, GAASIERLA]'| D (lt|ew York)
Bioinformatics : naki n g se nse of
megabnesof data
C. HUTCHIS0l{ flGR) Mininal
microbialgenone
P, KETLAM (UIL) 9lobalviewsof
h o st/ p ath o g e n i nte ncti o n s ;
transcri pti o nal c h n g e s i n vi ral ly
infectedcelk
A, DAVIS0N (Glasgow) Herpnvirus
genoniu
D. USSERY (Denmark) Prediction
of highly upressed genes in
sequence d p rokaryotic genom es
E. GARCIA (USA) Conpuative
analysis of Yersinia
P BUTCH ER (London) Bacterial
gene expression and infection;
n i c rob es, nesse n g e rs and
nicroanays
D, 0'C0NN0R (Southampton)
Pro[eomics
B. WREN (London) Genonicsin
Can pylobacter jej u ni pathogenuis
P RAI N EY (New lealand) lhe
secret life of Pseudononas
fluorescens SBW25
P RATH0D (USA) ldentification of
novel targets for ntLnahrhl drugs
R RAPPU0LI (ltaly) Vaccine
antigen discovery in silico

'*:P:1lilg
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0n Apill 25fr 1953 James Watson
and Fiancis Cfick described fte
s[ucUre of DllA infte journal
llature.

Ihh momentous discovery, which wasfte culminalion uf research by
MauilceWilkinsand Rosalind kanklin in London, and JamesWatmn and
francis Cfick in Cambfidge, was one of fte most significant landmarks of
20h century science. Io mark fte 50h anniversary fie Medical Research
Council, fte Royal Society and llaturehauejrined forces to coordinate a
programme of events in 2ffi3 (see nwwdnaS0.org.uk).
Research into fie sffuctrre and role of DilA has been underpinned by
studies on microbes and SGM h delighted to take part in the DllA5{)
progrumme. ()ur contibutions include fte whole of the 153rd Meeting at
Uil||SLlhe main symposium addresesawide range of microbial
genomics and genomics+elated topics and will duly acknowledge the
Watson and Crick anniversary, whil$the Group symposia cover various
aspects of microbial molecular biology. Cambridge histoilan of molecular
biology Soraya de Chaderevian, willalso be delivering a public'History of
Microbiology' lecture on the D|tIA theme at Uil|ISL

OOtrersymposia

ffi, Microbialsensing
and signalling
Cells & CellSudaces Group
11 September
0rganizers; J, Armstrong
(j,armstrong@sussex,ac,uk) &
D, Devine(d,a,dwine@
leeds,ac,uk)
'& Making sense
of bioinformatics:
seeing the wood for
the trees
Education &
Training/Systematics &
Evolution 0roups
10-11 Seotember
0rganizers: R, Goodacre
(rrg@aber,ac,uk) & C, Jones
(c,jones@mmu,ac uk)

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

N Production of
DNAand protein
Fermentation & Bioprocesing
Group
10 September
0rganizer:A, Weiss
(amanda,weiss@cobrat.com)

W DNA-based
detection methods
Food & Beverages/
Environmental Microbiology
Groups
B-9 September
0rganizers: G,R, Gibson
(g,r,gibson@reading,ac,uk) &
l, P, Thompson (ipt@ceh,ac,uk)

@ Bacterial gene
expressron tn vtvo
Microbial lnfection Group
10-11 Seotember
0rganizer: N, Dorrell
(nick dorrell@lshtm,ac,uk)

wDNA 1953-2003 :
from structure to
function
Physiology, Biochemistry &
Molecular Genetics Group
10 Septembcr
0rganlzersr J, Hinton
(jay hlnton@bbsrc,ac,uk),
C,J Dorman (ojdorman@tcd,ie) &
R, Dlxon (ray,dixon@bbsrc,ac,uk)
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nfrqfifrorogtstoj
flpYearfinals
I September
Ihis compeftion is sponsored
by the Society to encourage
excellence in scientific
communication byyoung
microbiologists. Group Committees
have nowjudged recent oral or
poster presentations by members
who are postgraduate $udents or
postdocs who have gained their
PhD in the pasttwo years. Ihe
finalists from each Group go
fonrard to compete for prizes at a
special session of short oral
presentations on their research.
Ihe bestthree entrieswin cash
prizes:
ffilst 1500
affi2nd: f200
ffi3rd: 9100
All finalists receive a years free
Society membership.

O'History of
Microbiology'
Leclurc
10 September
1riginsand Birthdays:
the doubh helix fifly years on
Speaker: Soraya de Chadarevian,
University of Cambridge
This lecture will be open to the
public and covers the fascinating
story of molecular biology in the
era of Watson and Crick.

Deadline for the receipt of titles and
abstracts:9 May 2003
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O Main Symposium (29-3O March)
Mirobe-rreclor interaelions in vectonborne
tfiseces

O Odrer symposia and workshops

S Surface mediators
Cells & Gell Surfaces Group

S lmported infections
Clinical Microbiology Group/British lnfection Society

S Mrology and occupational health
Clinical Virology Group
0rganizer: B. Cohen

-N Tailor made or off the peg?
Teaching and learning resources for
microbiology
Education & Training Group
0rganizers: M.R. Adams & H, Sears

.N Protein production using microbialsystems
Fermentation & Bioprocessing Group
0rganizers: M.G, Duchars & J Miller

s\Toxins
Microbial lnfection Group
0rganizers: 0, Sparagano & N, Fairweather

s.^\ R N A- p rote i n i n te ract i o n s
Physiology, Biochemistry & Molecular Genetics Group
0rganizer: l, Stan$ield

N Viruses and signal l ing (Symposium 1)
Virus Group
0rganizers:W, Barclay a K,N, Leppard

N.N Viral hepatitis (Symposium 2)
Virus Group
0rganizers: M Harris D J Rowlands&J, McLauchlan

N Workshops
Virus Group

Deadline for the receipt of titles and abstracts: 28 ftlovember 2003
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O Maln Symporlum
Novel antl-mlcroblal theraples

Biocatalysis
UCD,4-5 September 2003
0rganizer: Kevin 0'Connor (kevin,oconnor@ucd ie)
Invited speakers: D, BOYD (Queens University Belfast), A. D0BS0N
(University College Cork) C. MURPHY (University College Dublin),
t H0EKS (Lonza AG Switzerland) W. DUETI (ETH lurich)and
C KN0WLES (University of 0xford)

For details of lrish Branch activities contactthe
C o n ve n e r, Cath e r i n e O' Re i | | y (co re i I I y @w it. i e)

OtherNews
andEvents
O Bioinformatics Workshops
Following the success of theworkshops held jointly bythe SGM and The
Sanger Centre in 2002 the following further events will be held this year:
Maynooth 13 June Edinburgh 2b July
Bristol29 Augu$ Birmingham 19 September
Registration fees (to include lunch, refreshments and set of literature):
Companystaff
Academics (university & researsh institute)
Postgrads/f irst postdocs
.1rants are available - see website
Attendance is restricted to SGM members only,
Many members were disappointed last year because the available places
filled so quickly. Register nowto ensure your attendance. Full details of the
workshops and a booking form are available on p. 84 and the SGM website
(www,sgm,ac,uk/meeti n gs),

O SfAM/SGM One-day Regional Meetings
A joint initiative to sponsor one-day regional meetings in the UK and lreland
has been launched by the SGM and the Society for Applied Microbiology,
See the website of either society for the full rules and to download an
application form : www,sfam,org.uk or www.sgm.ac.uk
Ihe next Regional Meeting will be:
Transport of microbes thmugh sails and the environment
r,".3f2,41.tqt'tr1Vtul.*Z7.,ref:,r:;r:zri;?rr*-.f
"4%'%'*r7tt;t:tr:T:fu ';*.r2'qZ{}72

A shortoverview of the topic will be followed by a mixture of invited and
offered presentations, Posters willalso be displayed. There will be a prize {or
the best oral presentation by a microbiologi$ in the early stages oftheir
career, lfyou would like to participate, please contactthe organizers:
Keith Jones (k,jones@lancaster,ac,uk) or Kirk Semple (k.semple@
lancaster,co,u k),

1100
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Science corn m u n icatlon

tr Frofile 1
NameTracey Duncombe

Age 29

Present 0ccupation
Press and Communications 0fficer,
lnstitute for Animal Health

Previous Employment
Public Affairs Admini$rator, SGM

Education
PhD, University o{ LiverPool,
The biorenediation af
contami nated soil usi ng
nushroon comPast

BSc, University of Liverpool Miuabial Biotechnology

SG M External
Relations Office
careers expert
Jane Westwell
takes a look at
the opportunities
for mlcrobiologists
in Science
Communication'

l f  you would l ike
toappear in aJob
Profile, email
mtoday@sgm.
ac.uk

Other contributions
for Gradline are
always welcome on
anytbpic relevantto
mibrobiologists in
the early stages of
their careers,

which is the biggest U K science event f or the general,
public. I 'm not !5ing to l ie and say that I wasn't terrif ied
of oettinq up in f ront of a packed iheatre of 450
pe6ple, b"ut bnce I 'd given my talk I felt f antastic'
Actually I think I got off l ightly - ole of the other
studenis had to itr ip down to his boxer shortsl But it

Q, How did you get into
s ci e n ce co m m u n i cati o n ?

' l  think i t  was a lucky
acc ident , la t tended a
five-day residential
course on personal
development midwaY
through my PhD.
Afterwards I realized that
i f  I  was ever going to come
across wel ldur rng
interviews then I had to
practice sPeaking in
public. Not long after I
ieturned to the lab I saw
an advertfrom NERC
asking for PhD student
volunteers to give atalk
at something cal led the
'Stand up science showi
The show was part of the BA Festival of Science,

saw the advert for
the iob at IAH I knew
thai I  couldn't  let the
opportunity pass me bY.
The media prof i le of the
lnstitute has been verY
high over the last couPIe
of years, perhaPs most
noiablv because of the
U K foot-and-mouth
d isease ou ibreak in  2001,
and our research on BSE
and scrapie. lnfect ious
drseases of farm animals
are a continuing global
problem, and as such
iesearch from IAH wil l
alwavs be of interestto
the publ ic ,  governments ,
and to the veterinarY

-Rl1'#ff:J'liffillio'o'
scientists at the cutting edge of research, and also

qot me thinking that perhaps there were career
Eotions availab'ieto me otherthan research' lmade it
my priority during the remainder of my PhD to improve
ry bo*trnicati-on skil ls and get more experience in
this areal

Q How did you find the transition f rom lab based to
administrative work?

Althouqh I enioyed research, I had the feeling that I
*as neVet goin! to be a b;i l l iant scientist ' Perhaps.a
small part oif me regretted that I would not be running
experiments ever igain, but I was huppy beingable to
do'a iob that playedlo my strengths, and that I found
reallv enioyable. One of my responsibil i t ies was to
writd article slor MicrobioiogyToday,in fact I was the
orevious Gradline Editor, so ihe tables have really
been turned now!'

QWhat promPted Your move to IAH?

'My time at SG M gave me a taste of what it was
liki: to work with 'lhe media'' We had some good news
coverage too, of which I was very proud' But when I

with iournal ists, But of couise dealing with the press

is noi my only role. As communicai ions off icer I  am

responsible ior organizing exhibit ions at publ ic events

such as the Royal Show, as well  as the annual

compeii t ion foi schools'  I  was also given the mammoth

task'of re-designing the Inst i tute's website, which

lam happyto saY is  now on- l ine l

Q Wh at qu al iti e s m ake a s u cces sf ul scie n ce PR

professional?

'Being able to write (and speak) in plain English.,

is a m"ust. I would say the vast majority of scientific
papers are Inaccessible to the general publ ic, and

bvbn to scientists f  rom other discipl ines. So the

abil  i ty to' translate' papers i  nto I  more accessible

form-is essential,  Dealing with the press on a regular

basis means that i t  is vi talthatyou can workto short

dead l i  nes, Jou rnal ists usual ly need information

before the end of the day, and you never know when

thev are qoinq to cal l lYou definitely have to be a
'people plrso-nl l think i t  is importantthat, as well  as

being out-going, you l isten to what people have

to sa"y, Above aiJ I would say that you have to be

dedicated, Science communication rs a growing

industry, and there are a number of MSc courses

availabie now so competit ion for jobs in this area

is  growingJ
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QWhat prompted you to
leave research?
'l've always been
someth ing of  a
communicator  -  and
I started to enjoy
fac i l i ta t ing publ ic
engagement  wi th  sc ience
sometimes a l i t t le more
than do ing the sc ience
i tse l f  IThroughout  my
undergraduate studies I
had the opportunityto
take part in university
open days and also
managed to do some
work with the Wellcome
Trust and M RC on
genetics com m u n icat ion,
As the events diversif ied,
my expeflence grew an0
the evaluation forms and
feedback were oositive, I
knew communication
was for me. During the
remainder of mv research
career, I investigated ways
of  communicat ing
science and gett ing paid
for it. When a iob offer
came from thb At-Bristol
science centre ( l 'd
badgered them incessantly) while lwas writ ing up my
PhD, ldec ided to  leave research l

Q Did you have prior experience in science
communication before applying forfirst job outside
the lab?
'Yes, Lots. Though I l iked communication, I  was not .
quite sure what my chosen career path would be after
my BSc, so l found afantastic PhD project and
continued to consider my options during my research,
I bui l t  upon my activi t ies at open days and events
during National Science Week, and gradually secured
more and more senior  and demanding ro les,  Sc ience
festivals and Science Week were among the most
effective ways to get experience atthe time, as there
weren't  many science centres around. Part icipation in
lots of small  projects worked for me, and is st i l l  one of
the best ways into the f ieldi

Q How did you find the transition from lab research to
work in a science centre?
'Very dif ferent. l joined a science centre in the early
stages of creation where deadlines were t ight and

raoid results were
needed, I  didn't  real lv
get on there unti l  I  had
submitted my PhD (never
get  a  job whi le  wr i t ing up
-  never) ,Once lcou ld
proper ly focus lmoved
rapidly f rom researcher,
to exhibit ion developer,
and eventual ly gained
responsibi l i ty forthe
implementation of the
Get Connecfeddigital
com m u n icat ions gal lery,
At opening i t  wasn't  clear
thatthere would be an
on-going role in Bristol,
but fortu nately G lasgow
chose to value my ski l lsJ

QWhataspectof your
work gives you the most
job satisfaction?
'S imole -  i t ' s  a l l in
visi tors' faces - when I
he lo  someone to  f ind
someth ing on the
internet, or when I do a
demonstrat ion or a
talk, i t 's their look of
unders tanding,  see ing
them smi le ,  and the

thankyous when we do something r ight. l t 's not always
l ike that, but there are certain highs unattainable
elsewhere when part icipating in a projectthat
attempts to make science accessible to al l  -  and
succeeds most of the t imel

Q What qualities make a successful science
communicator?
' lnterpersonal ski l ls, enthusiasm, sensit ivi ty (to a
visitor 's needs), vi tal i ty and passion for the subject,
f lexibi l i ty (t frelob can involve unsocial hours), self-
motivation and team workingJ

Q Do you have any advice for people thinking of a
career in science communication
'This can be a very dif f  icult  f  ield to get into and i t  is
sometimes necessary to take low paid or voluntary
jobs just to get experience, The pay in science centres
is relat ively low (even with a higher degree and 5 years
experience) and job security is rare, However, everyone
in this f ield is committed, not in i t forthe money, and
general ly has a high level of job satisfact ion (for as
Iong as the post lasts) - it's a lifestyle choicel
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Schools Membership
costs only$10 ayear.
Forthis, a named
teacher represe ntative
willreceive
MicrobiologyToday
each quarter, advance
notif ication and copies
of new microbiology
teaching resources,
and discounted fees for
attendance on SGM
training courses and
workshops. Application
forms are available at
www.sgm.ac.uk

Wanted..,
Microbialmenu items.
We are going to post
some microbial  recipes
on the web, such as
ginger beer and
yoghurt , l f  you have a
favourite recipe that
involves the use of
microbes, please send
i t to us by emai l ,

Enquir ies:
education@sgm,ac.uk

Website:
wwwmicrobiology
onl ine.oro.uk
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New Vocational Applied Science G CSE
Since September 2002 a new quali f icat ion has been
avai lab le ,  The GCSE in  Appl ied Sc ience (Double
Award) is one of several GCSEs in vocational subjects
launched for students at Key Stage 4 and post- 1 6,

These quali f icat ions aim to:wlden part icipation in
vocational ly related learn i  ng ; i  ncrease prog ression
routes to post-1 6 education and training; raise
attai n ment levels ;  and clari fy the equivalence between
GNVOs and GCSEs,

Vocational GCSEs wil l  appeal to students who:

have an interest in vocationalwork-related
qualifications as they provide the technical
knowledge and understanding to equip students with
some of the ski l ls theywil l  need in the workplace;

wish to progress to other courses such as A/AS
Levels, AVCE, BTEC National Diplomas, NVOs or
modern apprenticeships;

want variety in the way they work and are assessed
at Key Stage 4 as it provides a range of teaching,
learning and assessment styles;

are encouraged by working independently.

Applied Science (Double Award)
This course helps to prepare a student for
involvement in scienti f ic issues in everyday l i fe,
To understand the nature of appl ied science the
student must act ively experience science in the work
place environmen| This can be achieved through
approaches including work experience, l inks with local
employers and research establ ishments, case studies
and research. This qual i f  icat ion is accredited at Levels
1 and2 (Foundation and Intermediate) of the National
Oual i f  icat ions Framework and provides cand id ates
with a progression route to Foundation and
Intermediate G NVOs, NVO and VCE.

Examples o f  employment  to  which the Appl ied
Science s tudent  might  progress inc lude:  medica l
tech n ician, pharmaceutical tech n ician, and laboratory
technician in industry, service sectors or education,

The course includes three mandatory units and
microb io logy is  covered in  some depth in  a l l three,

Developing scienti f ic ski l ls

The importance of health and safety in the work place;
carrying out standard procedures; handling scienti f ic
equipment and materials; recording and analysing
observat ions,  Microb io logy in  th is  un i t  inc ludes:

Microscopy

set  up a l ight  microscope ready to  use,  choos ing a
suitable objective lens for the task;

prepare samples for  invest igat ion,  inc lud ing making
atemporary  s l ide,  us ing a s ta in ing technrque

Wo rki n g with m i c ro-o rg an i s m s

understand the importance of aseptic techniques
and be ab le  use them to  cu l ture  micro-orqanisms
and dispose of them safely;

investigate the effects of anti-microbial agents on
micro-organisms;

set  up a cu l ture ,  which wi l l  p roduce a usef  u l  product
such as afood substance.

Science needs of society

The application of science to benef rt  society. This
inc ludes exp lor ing the use of  l i v ing organisms,  ln  th is
unit students study the beneficial role of microbes
including production of beer, bread, wine, yoghurt and
antibiot ics as well  as the harm that they cause to us, or
to plants and animals. Students have to:

describe the use of bacteria, yeasts and other f  ungi
in  food and in  medic ine product ion;

know that diseases may be caused by micro-
organisms and name some examples ( l imi ted to
measles,  mumps,  rubel la ,  po l io ,  TB,  foot -and-mouth,
athlete's foot and skin infect ions due to
Stap h y I o co cc u s au re u s;

give examples of a range of methods of protecting
against infect ion by harmful micro-organisms in
food prod uction (personal hyg iene, steri  I  izat ion,
d isi  nfectants, antiseptics);

unders tand about the use of  immunizat ion to
protect humans and other animals f  rom infection by
spec i f ic  micro-organisms ( l imi ted to  M M R,  TB,
foot-and-mouth, pol io);

know that antibiot ics may ki l l  some bacteria, but not
V  U S C S ,

Science atwork

Explores practicalski l ls and the roles scientists have
in  the i r  workp laces;  develops sc ient i f rc  sk i l ls  through
moni tor ing l iv ing organisms.  Students  have to :

identi fy the types of scienti f  ic act ivi ty that are carr ied
out and the job t i t les and quali f icat ions of the people
that perform them;

f  ind out  what  sk i l ls  sc ient is ts  need in  addi t ion to
the i r  qua l i f ica t ions;

f ind out what careers are avai lable in science and
science-related areas,

The unit inclucjes practical investigations,

O Dariel Burdass, Education Proiects
Administrator
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ldentification and epidemiological
typing ot Legig1ellaspecies using
genotypic methods
i""', Lauril Franzin

I  was real ly very happy when the SG M.accepted,my

applicatioh foiatwo-week research visi t ,  hosted in

Lhhruty 2003 by Dr Norman Fry of the Respiratory

and Syitemic Infection Lap-o1alo1V atthe Central

Publi i  Health Laboratory (CPHL) in London'

Leqionel lais a respiratory pathogen' responsible for

r"u'"tu pneumonia' ln mylaboratory in Turin, we had

obtai n ed several i so I atei oI Le g i o n e I I a boze m anii f ro m

a oatient and the hospital environment that required

f Jrther characterizatron. The SG M g rant al lowed me

to carry oui molecular typing of these strains'

The scienti f  ic objectives of my visi t  were: (1 ) to confirm

the identi ty of thi:  presumptve L' bozemanii  cl inical

and environmental isolates from Turin by macrgphage

infectivi ty potentiator gene (mrP) sequencin-g;(2) to

ep idemio lbo ica l ly  type the iso la tes by ampl i f ied

f raoment le"nqth bolvmorphism (AFLP) and

f ludrescent-Af fp (T-AFLP) analysis;(3) to look for

microbiologicalevidence of the source of the infect ion;

and (4) to c-ompare these data with those obtained

from UK isolates.

BELOW:
Laura and Dr Baharak Afshar (Bee),
the Legionell aProject Scientist.
COURTESY MEDICAL ILLUSIRATION
DEPART[,4ENT, CPHt

using BioNumerics (Applied Maths) and datawere

compared to a comprehensive database of al l

avai lable Legionel lamrp sequences. AFLP was
performed ul ing the Standard European Working

broup on Leqiohel/a Infections Protocol '  Agarose gels

were'photoqiaphed u nder UV transi l  I  u mi nation,

scanned an"d saved. The f i les were normalized and

analysed using BioNumerics and clustered using the

Peaison correiation similarity coefficient' The f-AFLP

analysis was performed using atwo enzym".an9.

orimer combination. One primer was label led with

beckman Dve-4, The f-AFLPtraces of the label led

fragments were analysed using a numerical character

typ"e with a simple matching similari ty coeff icient '

fhe mipsequence data confirmed the identi ty of al l

Turin isolates as L, bozemanii'To date there are at least

five distinct mrp gene sequences oI L-. bozemanii

strains, and the ipsequence type of the Turin strains

showed complete homology with one 9f thlse typ-qt-

found in strains from Austral ia and the U K' The AFLP

method showed that al l  the cl inical and environmental
L, bozemanii Turin isolates were highly related to each

other and that the AFLP prof i les were dist inct f  rom the

type strain ( included as a reference)'  The f-AFLP

r'"t f 'oO also showed a high level of similari ty forthe

orof i les  obta ined wi th  c l in ica l  and env i ronmenta l
isolates tested, which were also dist inct f  rom the

profi le obtained with the type strain'

In  conc lus ion,  the mrpsequence '  AFLP and

f-AFLP data support the hypothesis that the hospital

contained a reservoir of a dominant clone of

L. bozemanii  The cl inical and environmental isolates

showed a very high degree of similari ty using three

methods of ahalysis. However'  to conf irm that this

clonal l ineage of L. bozemanii is endemic to the

hospital,  wJintend to seek f urther cl inical and

"nuiton 
mental isolates oI L' bozem an i i trom u n related

sources in l taly and compare them with UK isolates'

I  would l ike to thank the SG M f or awarding the

fellowship and Dr Jane Westwell for her nglnlu.t advice'
My scieniif ic visit at the PH LS Central Public Healih
Laboratory was very profitable and pleasant' I am very
orateful for assistance and kindness from Dr Norman
Frv DrTim Harrison and Dr BaharakAfshar' lwould
alio l ike to acknowledge the helpful support of
Dr Robert George, Director of the Respiratory and
Systemic Infection Laboratory and Frances Knight,
Operations Manager, CPH L'

Laura Franzin, lnfectious Disease s Unit,
llniversity of Turin, Amedeo di Savoia
H osp ita l, Tu ri n, Ita lY'
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extracts from over 20 l i tres of highly permissive cel ls '
Using these extracts we were able to address the
role that a small  RNA structure in the centre of the
pol iov i rus genome p layed in  genome rep l icat ron,  and
also the role that an RNA structural element atthe 3'
end of the genome plays in genome repl icat ion'

The second part of my research trip was made to the
lab of Craig Cameron at Pen State University' Craig's
lab is  someth ing of  anewcomerto the RNAvi rus
repl icat ion f ield, bui in a shortt ime they have made a
major impact with a somewhat unique approach to their
research, They have used highly optimized expression
and purif icat ion schemes to puri fyviral RNA-
dependent RNA polymerases. Their lab special izes in
using highly quanti tat ive enzyme kinetic analysis to
study everyfeature of RNA-dependent RNA
polymerases, In addit ion to their outstanding work on
poliovirus and hepati t is C virus repl icat ion, one of their
recent major f  indings was that the antiviral Ribavir in,
often used in the treatment of hepatitis C infection,
functions as an RNAvirus mutagen essential ly
forcing the virus into error prone catastrophe.

The purpose of my visii to Pen State was to address
the effect that a m utat ion i  n vi ral-R NA-dependent
RNA polymerase, which suppresses a structural
mutation in the 3'end RNA structure, has on i ts
various activi t ies using highly quanti tat ive enzyme
kinetics, In the two weeks I spent at Pen State, I not
only managed to puri fy the viral polymerase in
suff icient quanti t ies to address these problems, but
also learnt the technologies to al low me to perform the
technical ly dif f icult  enzyme kinetic analysis back in -
Glasgow. Craig and the rest of his group went out of
their way to make me feel very welcome and I was also
privi leged enough to get io see the Pen State
American footbal l team play at home - with the
stad ium hold ing around 1 10,000 screaming fans i t
was certainly an exhi larat ing experience, even i f  i t

'was well  below freezing!

The tr io was afantastic experience and I thankthe
SGM immensely for  g iv ing me th is  oppor tun i ty .  l t  has
left me feel ing very enthused, but also exhausted' That
said I would highly recommend such a research visi t to
anyone. The work carr ied out has added gre{ly !o
our  unders tanding of  the ro le  o f  these smal l  RNA
structures in genome repl icat ion and has formed the
basis of two research papers, lwould part icularlyl ike
to  thank RaulAndino and Chant i  Po lacek (UCSF),

Craig Cameron and Christ ian Castro (Pen State), as
well  as al l the members of their labs fortaking t ime out
from their work to accommodate me in their labs and
making my tr ip truly worthwhile.

For more information on the research groups
mentioned above please see
http ://www. pol io.vi r. g la.ac. u k
http ://www. ucsf .ed u/and ino/
http ://phonechatter.bmb. psu.ed u/

ltt Dr lan Goodfellow, Institute of Virology,
ll niversity of Glasgow G 1 1 5l R, U K'
e m a i I i.g oodfe I I ow @vi r'g I a'a c. u k

TOP LEFT:
The author taking a moment out of
the busy schedule  a t  UCSF to  b low
up an in f la tab le  cheetah l

BOTTO[ i ]LEFT:
The research group of Craig
Cameron (Pen State) .  Crarg is
pictured fifth from the right with
checked sh i r l  and g lasses

P11OTOS COURTESY IAN GOODFILLOW

Analvsis 0f RNA structures involved
in poliovirus replication
$iliil$ lan Goodfellow

Al though po l iov i rus no longer  poses a ser ious
medicalthreat, i ts study has given virologists a much
greater understanding of how posit ive-stranded
RNA viruses interact with the host cel l  and how this
interaction leads to genome repl icat ion. Pol iovirus is

arguably one of the best studied of al l  RNA viruses and
fral lonj been used as a model system for many of its

m o re edonom i cal ly i m portant re latives ; examp les of
which are ihe common cold virus (Rhinovirus) and
foot-and-mouth disease virus (FM DV)' One of the
major benefi ts of using pol iovirus as a model system is
theavailability of a cell-free replication system capable
of replicatin g in vitrolranscribed RNA to form progeny
virus oart icles. The cel l- free repl icat ion also al lows
the dissection of the intr icacies of the viral genome
replication cycle - many featules of which are currently
impossible to dissect using cel l-based systems'

Although over 1 0 years old, the cel l- f  ree repl icat ion
svstemlwhich is based on cytoplasmic extracts from
pLrmiss ive ce l ls ,  s t i l l  remains someth ing of  a 'b lack
box' as very few labs can consistently reproduce the
system, One such lab at UCSF (San Francisco),
headed by RaulAndino,  has been at the prnnac le  o f
pol iovirus research for many years. They have had a
iono-term inierest in vaccine development and more
rec6ntlv their work has focused on the role that RNA
interfeience plays as an intracel lular anti-viral defence
mechanism. This lab was the obvious choice for me to
gain the necessary experience to address the role that
imal I  R NA structu res play i  n genome repl icat ion.
Specif ical ly, I  was interested in two RNA structures,
one locate-d in the middle of the pol iovirus genome and
the other located atthe 3'end of the genome.

In  to ia l  I  spent  s ix  weeks at  UCSF,  beginn ing in
Seotember 2002 - one of the hottest months in

Caii fornia, which didn't  seem to deterthe San
Francisco fog at al l ,  During this t ime I prepared



Microbiology Today
Editor MerielJones
takes a look at some
papers in current
issues of the
Society's journals
which highlight new
and exciting
developments in
microbiological
research.

W$mffiwfuwss$ fuwqpffi$sruffi
A new disease of almonds, an economically important crop
in most Mediterranean countries, has emeroed in the
Lebanon in recentyears, Bushyclusters of iwigs with small
yellowing leaves develop on thetree, called witthes'brooms
because of their unnaturalappearance, No flowers orfruit
develop on the tightly packed twigs and normal parts of the
branches become starved, The witches'brooms themselves
do not live long and after a fewyears the entire tree can die,

These disease symptoms are caused by several pathogens,
but researchers atthe Lebanese Agricultural Researcli
Institute in Zahle, working with French scientists from the
I nstitut National de la Recherche Ag ronomique at Vi llenave
d'Ornon have discovered that this particularly devastatino
disease is caused by a phytoplasma, These are bacteria-ike
organisms exceptthatihey lack acellwalland cannot be
grown outside their host plants, Symptoms develop slowly,
and are f requently spread by sap-sucki ng insects, so that
once the symptoms are obvious, the pathogen may already
have spread to many other, apparenfly healthy, plants, The
European Union considers these infections so seriouslv
that affected plants must be quarantined,

The researchers suspected that a phytoplasma caused
the disease because they had detected typical phytoplasma
genetic materialwithin diseased almond trees. They have
now reported a detailed examination of the pathogen, and
aspecifictestfor it in a recent issue of IJSEM, Eleitron
microscopy revealed the characteristicallv small and
irregular phytoplasma cells in the sieve tu-bes of oetioles
and midveins of infected leaves,

DNA was extracted from both symptomatic and healthy
midveins and tested for DNA typical of phytoplasmas. This
involved using two shorl pieces of DNAthatshould match
allphytoplasmas,along with an en4rmeto copythe DNA
between the pieces, Phytoplasma DNA was consistenfly
detected only in the disedsed plants, and the sequence of
the DNA copy was very similar, but not identical to other
phytoplasmas. The nearest ones were members of the
pigeon pea witches'-broom group, ratherthan phytoplasmas
that infect other f ruit trees, Worryingly, the sequence was
virtually identicalto onefrom a phytoplasmadetected in lran
that was i m pl icated i n'almond broom ing diseasel
suggesting thatthe pathogen might be present and
spreading across the Middle East, This new phytoplasma
has been given the Candidatusdesignation (owing to its
non-cu lturability)' Can d i d afus phytoplasma phoenicium'
sp, nov,

Verdin, E., Salar, P., Danet,J.-L., Choueiri, E.,Jreijiri, F.,
ElZamrnat,S., G6lie, B., Bov6,J.M. & Garnier, M. (2003).' C andidat u Phyroplasma phoenicium' sp.nov., a novel phytoplasma
associated with an emerging lethal disease ofalmond trees in
Lebanon and I ran. lntJ Syst Eaot Microbiol 53,in press.

Swwxw$S$ww SwmwR Sww fuwwmR$S$w W
More than 350 million people across the world suffer
persistent liver disease caused by hepatitis B virus (H BV)
even though vaccination and antiviraldrugs are reducing
the number of new infections. The exact levelof viral DN--A
in blood fluids is a usefulwayto monitorthe progress of
antiviraltherapy, and there are several commerciallv
available methods. One of the currentfavourites is ihe
Hybrid Capture l l  HBVTest(HBll)from the Diagene
Corporation,Although it is notas accurate orsensitive
as some others, it beats them on technical simplicity,
reproducibility and lack of susceptibility to contamination.

Researchers at Oueen Mary Hospital in the University of
Hong Kong have been comparing it with a new method that
uses Li g htCycl er real-ti me pC R (LC-pC R) f rom Roch e
Diagnostics to see if the latteroffers anyadvantages, This
exploits recent developments in the equipment for doing
PCR, the Nobel Prize-winning technique used to make
millions of copies of a specific sequence of DNA, The new
instruments al lowthe bui ld-up of DNAcopiesto be
detected continuously, ratherthan onlyatthe end of the
reaction. This cuts out manyof the time-consuming steps
that used to be required when using pCR to amplidr a DNA
sequence. The Chinese researchers have been workinq on
methods of HBVdetection foralmosta decade and have
been able to use all their experience to design and conduct
a comparison of the two methods,

Neither method yielded a positive result from 4b people
who were free of H BV infection, indicating thatthey both
had excellent specif ic-ity for H BV However, of 1 20 people
who were infected, LC-PCR correcfly identified g5 o/o of
them, while HCll only detected b6 0/0, The difference was
primarily due to the sensitivity of the assays, LC-pCR could
detect as few as 250 coples of the viral DNA per millilitre
of blood, while the detection limit of HCll was almost 600
times higher' one other big difference between the methods
was that, starting from blood serum, LC-PCR onlvtook 2.b
hours to produce a result. The researchers concluded that
LC-PCR certainly offers anoiher option for both clinicians
and researchers who want to monitor a patient,s viral load,
Ho, S.K.N., Yam, V.-C., Leung, E.T.K., $7'ong, L._p.,
Leung,J.K.H., Lai, K.-N. & Chan, T.-M. (2003). Rapid
quantifi cation of hepatitis B virus DNA by real_time p-CR usi ng
fluorescent hybridizationpr obes.J Md Microbiol 52, 391 402.
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Th e bacte ri u m H e I i co b acte r pyl o ri has been i m pl i cated i n
peptic ulcers and other stomach diseases. The bacteria
persist in the stomach lining, despite the inflammation that
their presence causes. Increasing numbers of host cells
flood to the inflamed site, all with the objective of secreting
toxic compounds to destroythe bacterialcells. Manyof the
toxins are reactive oxygen species, like hydrogen peroxide
and superoxide anions, Scientists thinkthatone of the
secrets to H. pylori's survival is its sophisticated and
n umerous defence mechan isms against these oxidants,
Australian researchers have now demonstrated thattwo of
these systems are indeed essential if the bacterium is to
cause a persistent infection within mice.

The systems are a protein foran enzyme called KatAthat
acts as a catalase to remove hydrogen peroxide, and a
second protein called KapA, for KatA-associated protein,
whose function is unknown. However, its gene is located r
nextto the one for KatA inthe H, pylori genome and it has a
role in protection against hydrogen peroxide in vitro,
although not as a catalase, The researchers created strains
of H. pylorilhat lacked the genes for KatA or KapA and then
infected mice with these bacteria, After 8 davs, 3 months
and 6 months the researchers killed sore oithe mice and
examined theirstomachs forsigns of both bacteriaand
inflammation, The control group that was infected with the
parentstrain of H. pyloriwith its fullabilityto remove oxygen
radicals set up an infection in allthe mice, and it became
more acute as time went on, In contrast, by the end of 6
months, the strains without KatA, and particularly without
KapA, had disappeared from many of the mice,

The researchers are conf ident that thei r resu lts
demonstrate that resistance to oxidative stress is essential
forthe long-term survivalof this pathogen in an inflamed
stomach, and thatthe KatA and KapA proteins form a
crucial part of that defence,

Harris, A.G., Vilson,J.E., Danon, SJ., Dixon, M.F.,
Donegan, K. & Hazell, S.L.(2}Oil.Catatase (KatA)and KatA-
associated protein (KapA) are essential to persistenr colon izationin
the H e I ico bac t er p y / ori SSI mouse model. M i cro b i o I o gy I 49, 6Gj -6j 2.
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The black ye ast Au reobas id i u m p u | | u I an s isu n usual,
Although its usual habitat is decaying wood, it can'be an
opportunistic pathogen of plants, and also animals,
including humans, l t  has been found in a numberof very
unpleasant infections, usually in patients who are already
i m m u nocom prom ised. Treating these cond itions is diff iiu lt,
because there are only subtle differences between a
fungus and a human that can be exploited for antifungal
theraoies.

Researchers at Masaryk University in the Czech Republic
have worked with colleagues at Chiba University in Japan
to study the development and organization of A, pullulans,
hoping to find clues for new antifungal drugs. Their
observations are also intrinsically interesting because, unlike
otheryeasts,the cells in one culture can exist in avarietyof
sizes and shapes with variable numbers of nuclei. In optimal
growth conditions, with ample nutrients and aeration, the
cells grow as long, thin multi-nucleate hyphae, The nuclei are
regularly spaced along the hypha, and thick bundles of
microtubules line the cell walls, These microtubules, alono
with structures formed from the protein F-actin, make upjhe
cytoskeleton that gives structure and shape to the cells. They
are also essential in directing the flow of nutrients along the
long cells. The researchers were particularly interested to see
whetherthe cytoskeleton was different in various types of
cells, orwentthrough characteristic changes as the culture
aged and began to produce spores.

Theyspotted that F-actin was located onlyatthetip and
in afew rings around young hyphae, and thatthese were the
sites where cross-walls and spores appeared as the hypha
aged, Other changes occurred to the microtubules in
synchronywith division of the nuclei,  indicating apossible
role in positioning of the chromosomes, Their observations
have laid the basis forfurther studies on the susceptibility of
the fungus to antifungal agents, focusing attention on those
that disrupt microtubules and thus a fundamental step in
the life cycle of the fungus.

Kopeck6, M., Gabriel, M., Takeo, K., yamaguchi, M.,
Svoboda, A. & llata, K. (20O). Analysis ofmicrotubules and
F-actin strucures in hyphae and conidia development of the
opportunistic human pathogenic black ye ast Aureobaidium pallulans .
Microb io logy 149, 865 -87 6.

Fluorescent micrograph of
A u r e o b as i d i u m p u | | u I a n s slained
for microtubules using TATl
monoclonal anti-tubulin antibody
(yellow)
COURIESY K GULL [/ANCHESTER
AND [/ GABRIEL AND M KOPECKA
BRNO CZEC||  REPUBLIC
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lUiral Hepatitis:
TDiagnosis, Therapy
and Prevention
Edited by S, Specter
Published by Humana Press (1999)
US$110,00, pp,416
ISBN: 0-89603-424-0

This book gives a broad
coverage of viral hepatitis,
including virology, diagnosis,
therapy and prevention, The first
five chapters deal in alphabetical
order with each of the five viruses
known to be responsible for
hepatitis in humans, while the
sixth chapter concerns hepatitis G
virus, which is now thought not to
be associated with liver disease.
These chapters coverthe basic
features of the agents, including
such aspects as their genome
structure and replication,
epidemiology, pathology and
immunology, Thgy are followed
by chapters on diagnosis and
chemotherapy and separate
chapters on vaccines for HAV
and HBV, the only hepatotrophic
virusesforwhich they are
available. The general style ofthe
book is comfortable and easy to
read, ltwould be a usefuladdition
to the book collections of
gastroenterologists and for
medical students with an
interest in hepatology,
lDaveRowlands
Universigtof Leeds 

r

llntluenza in
UPractice
By R. Jennings& R,C, Read
Published by The Royal Society
of Medicine, London (2002)
$14.95, pp,56
ISBN:1 -85315-51 4-4

This is a brief guide on issues
related to influenza, written
mainly for general practitioners
and the general public, Thus,
description of the virology and
immunology is short. There is
more emphasis of pathogenesis,
clinical assessment,
immunization, specif ic treatment
and general clinical management,
The epidemiology chapter is too
condensed, and specific influenza
surveillance schemes, including
the GP 'spotter practice' scheme,
should have been covered in the
text, The DH Pandemic Plan

could have been outlined,
The therapeutic applications of
neuraminidase inhibitors are
over-emphasized. Citations of
the literature are generally up-to-
date, The indication of relevant
websites isvery useful. 0n the
whole, a useful guide for most
practical purposes,
lUlrich Desselberger
Cambridge

The Human
lmmunodeficiency

Uirus: Biology,
lmmunology, and
Therapy
Edited by E,A. Emini
Published by Princeton University
Press (2002)
$52.00/ US$75,00, pp. 532
ISBN: 0-691 -00454-4

This book is an in-depth and
yetvery readable overuiew of
the current and potential future
approaches to combat the global
problem of HIV infection. lt is
written by leading researchers in
the field and describes the
molecular biology, immunology
and pathogenesis of HIV in great
detail, Strategies of antiviral
interuention based on viral as well
as cellulartargets are explained,
Furthermore, social approaches to
prevention of infection, as well as
drug- and vaccine-based ones are
described. This book represents
an excellent resource for both
students and researchers in the
f ield, Unfortunately, however, the
cover price is such that it is likely
to be out the reach of most
students, My only realcriticism of
the book is that some of the
figures could be a little clearer,
benefiting from the use of colour.
lChristopherRing
GlaxoSmithKlineR&D

leene Regulation:
?a Eukaryotic
Perspectiue. Fourth
Edition
By D.S. Latchman
Published by Nelson Thornes
(2002)
$30.00, pp,323
ISBN: 0-7487-6530-1

As with movies, there are the
big American epics in the world of

textbooks. And then there are the
more modest English language
productions which, to pursue the
analogy with the world of cinema,
are often British in origin. This
book by David Latchman falls very
definitely into the latter category.
But, to return again to the movies,
the product is often well crafted
and deserves to enjoy popular
success, The same can be said
of Latchman's book,
In this fourth edition, Latchman
has once again provided an
excellent (and thoroughly
updated) account ofthe process
that leads from the gene to
the gene product, Trying to
understand the web of
interconnecting threads that
contribute to gene regulation can
be quite a challenge, and students
in biochemistry and molecular
biologywillfind this book a
valuable aid in learning. The
illustrations are simple but
elegant, and easy to assimilate,
lPhilipMeaden
H e ri ot-Watt U n ive rsity

lHuman
UMicrobiology.
lifelines Series
By S.P. Hardy
Published by Taylor & Francis
(2002)
S15.99, pp.26'l
ISBN: 0-415-24168-5

This book is divided into two
pafts, the first and largest of
which covers the basics of
bacteria, viruses and fungi,
including structure, mode of
growth and death. lttackles, in a
very clear way, topics which
students tend to find difficult,
such as bacterial growth rate,
redox potential and some of the
basics of bacterial metabolism.
These are well and simply
explained making the topics
readily accessible, This part ofthe
textwould be extremely usefulfor
students studying any aspect of
microbiology, notjust human. The
second smaller part of the book
considers microbial infection
almost exclusively from the point
of view of the infecting agent with
no emphasis on the immune
response, Due to brevity, some
aspects have been simplified to

the point where, without
reference to other texts,
misunderstanding could creep
in, Students requiring basic
understanding of microbial-host
interaction would therefore need
to use this book in conjunction
with other sources to obtain a
clearer idea ofthe overall
picture,
lSheilaPatrick
The Queen's University
of Belfast

lnruRuaccines:
UMethods and
Protocols. Methods in
Molecular Medicine,
Uol.29
Edited by D.B. Lowrie &
R.G,Whalen
Published by Humana Pres (1999)
US$119,50, pp.520
ISBN: 0-89603-580-8

This is one of the many
Humana Press volumes devoted
to'methods in molecular
medicine' and follows the usual
format for books in this series.
It comprises more than 40 short
chapters, each dealing with
specific practical aspects of [}NA
vaccination and providing detailed
experimental protocols. lt is
little more than 10 years since
the concept of naked D NA
vaccination burst upon the
scientific community and many
of the contributors to this volume
were intimately involved in the
early discovery stages of the
science. DNAvaccination has
yet to fulfil some of the
extravagant hopes that were
expressed initially and, as is
so often the case, it is far more
complex than originally thought.
Work on the development of
D NA vaccines continues apace
for a huge range of potential
applications and this bookwill
be invaluable for any laboratory
involved in research in this
field,
lDaveRowlands
Universityof Leeds
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d&fncyclopedia of
W Euolution, Uols 1 & 2
Edited by M. Pagel
Published by 0xford University
Press (2002)
US$260.00, pp.922
ISBN: 0-19-51 2200-3 (2-vol. set)

This intriguing pair of books
truly deserves a place on the
coffee table, as they comprise an
excellent collection of short
essays on almost every topic
related to evolution, The essays
vary in length, but are rarely more
than a couple pages, making them
a short stimulating read (who
needs the caffeine?), with a
splendid group of slightly longer
overview essays at the beginning.
The contributors list reads like a
who's-who in evolution research.
The topics are organized, in good
encyclopaedic tradition,
alphabetically, so this is a dip-in
rather than cover-to-cover read.
The only problem lfound was the
index, which did not include many
of the concepts I tried looking up,
so navigation was an issue
I would guess the levelto be
suitable for undergraduates, but
given the rapid developments in
thinking, they are also a good
catch-up forthose of more
mature years.
lDaveRoberts
The Natural History
Museum,London

&potumicrobial
t f f i - . -w urseases
Edited by K.A, Brogden &
J.M. Guthmiller
Published by American Society
for Microbiologlt (2002)
US$115,95, pp.446
ISBN: 1 -55581 -244-9

This is an interesting and
informative volume bringing
together polymicrobial and/or
dual infections in both the human
and veterinary world, Detailed
discussion of the molecular
mechanisms underlying
pathogenicity of enhanced
disease caused by multiple
organisms is rather variably
discussed, with some systems
faring rather betterthan others.
Although co-infections with
human retroviruses are
reasonably well covered, there

are some significant gaps, in
particular a chapter on human
sexually transmitted diseases
would have been appropriate in
this book to consider bacterial
and viral genital infections,
particularly as they might impact
on the transmission of blood-
borne sexually transmissible
viruses. Nevertheless, it is
extraordinarily useful to have
together in one volume diverse
examples of multiorganism
disease in different animal
species and discussion of the
ensuing pathology, This book is
recommended for institutions and
academic centres/laboratories
with a strong interest in the
pathogenesis of infectious
disease and the study of microbial
pathogenicity, lt is likelyto be
beyond the budget of an individual
researcher, but would be a
welcome addition to human and
veterinary clinical microbiology
laboratories.
lMariaZambon
PHLS,Central Public
HealthLaboratory
London

Hepatitis B & G:
Management and

Treatment
By T, Poynard
Published by Martin Dunitz
(Taylor& Francis) (200'l)
$19,95, pp,120
ISB N: 

'l -84'184-077-7

This little book summarizes
the current status of the clinical
perspectives on hepatitis B and C
virus-related liver disease, The
book is small, inexpensive and
deals with the subject in a series
of short'bullet point' style
chapters (some comprise a single
paragraph). There are a number
of clear tables and figures
illustrating and summarizing
information such as response
rates to therapeutic regimes and
the clinical consequences of
infection, Much ofthe coverage of
hepatitis B virus relates to the use
of the antiviraldrug lamivudine in
comparison to interferon. For
hepatitis C, results from clinical
trials of interferon, native or
pegylated, and of combination
treatments including ribavirin are
presented. The book includes

comments on cost-effectiveness
of treatment, goals of therapy and
practical guidelines, ltwill be of
value to practising hepatologists
and medicalstudents.
lDaveRowlands
Universityof Leeds

ffiPrinciples and
WPracti-ce of Clinical
Uirology. Fourth Edition
Edited by A,J, Zuckerman,
J.E. Banatvala & J,R. Pattison
Published by John Wiley & Sons
(leee)
$175,00, pp.800
ISBN: 0-471 -97340-8

This is the latest update of the
authoritative book Cl i n ical
Vi rol ogyfist published in 1 987
and last updated in 1994. The
book is a well established
standard reference volume and
this most recent edition will be
a welcome addition to the
infectious diseases section of any
medical library. lt might also be
illuminating for some'molecula/
virologiststo browse through its
pages and wonder at the clinical
importance of their favourite
laboratory toys, lt is authored by
an impressive list of contributors,
most of whom had provided
chapters for earlier editions and
have now broughtthese up to
date. A few chapters are by new
contributors who have maintained
the high standards typical of the
publication. Significant advances
have been made in the diagnosis,
prevention and treatment of viral
disease in recent years and it is
important that these have been
included in a new edition of this
book.
f DaveRowlands
Universityof Leeds

dffiEssentialsof
WAntimicrobial
Pharmacology: A Guide
to Fundamentals for
Practice
By PH, Axelsen
Published by Humana Pres (2001)
US$39.50, pp,152
ISBN: 0-89603-842-4

For a book on pharmacology there
is a great deal of microbiology
included here. This is a very useful

up-to-date text which
summarizes antimicrobial agents
in general as well as including
a valuable chapter on
lmmunomodulators and
immunizing agents, lts brevity
means that the microbiological
content is not presented in depth;
nevertheless, it provides a simple
user-friendly guide, lts usef ulness
is slightly impaired by some
confusion over names of
organisms, and by a printing error
affecting sub-headings. However,
its simple descriptions of
antimicrobials and many useful
figures mean thatthis bookwill
be of benefit to any student trying
to understand the properties of
antimicrobial agents and its
marketshould not be limited to
medical students. Unfortunately,
for its size, it is not cheap and its
price may put off prospective
purchasers.
lAdrianEley
U n iversity of Sheffiel d

& ginita!-utgJosv,
w second Edition
Edited by D.D, Richman,
R,J, Whitley & F,G. Hayden
Published by American Society
for MicrobiologV (2002)
US$159.95, pp.'1,338
ISBN: 1 -55581 -226-0

This large and comprehensive
book, edited by eminent clinical
virologists from the USA, is
intended for practising clinicians.
Clinicalvirology is a rapidly
changing field, but every attempt
has been made to make this book
as up-to-date as possible. lt is
divided into three sections, viral
syndromes and general chapters,
the viruses which cause human
disease and subviral agents
(hepatitis D and transmissible
spongiform encephalopathies),
The virus chapters include virus
structure and replication,
pathogenesis, epidemiology,
clinical manifestations,
prevention and treatment.
Recently discovered viruses, such
as the zoonotic paramyxoviruses
and TTV are included, Laboratory
techniques are not described in
detail, but each chapter is
comprehensively referenced,

The book contains many good
diagrams, but some of the prints
are not clear and would have
been better in colour,
It would be a good buy as a
reference book. However,
European practices may
sometimes differ from those
described, especially for viruses
such as rubella, which are close
to elimination in the USA,
ItennyBest
Guy's,King'sandSt
Thomas'Schoolof
Medicine,London

& tntroduction to
W Modern Uirology,
Fifth Edition
By N,J, Dimmock, A,J, Easton
& K.N, Leppard
Published by Blackwell Science
(2001 )
S27.50, pp.449
ISBN: 0-632-05509-X

Since its publication in 1974
lntroduction to Modern Virology
has deservedly become a
standard student textbook for
many university virology c0urses.
The book iswritten and produced
with this objective in mind;the
subject is clearly presented and
well illustrated with simple
cartoon-style figures, lt is also
reasonably priced. The authorship
has changed since the publication
of the fourth edition in 

.l994;

Easton and Leppard having
replaced Primrose, but the style
of the book is unaltered. The
text has been updated where
necessary and there have been
some relatively minor changes in
the overall structure, For example,
gene expression has been split
into two chapters, one dealing
with DNAand the otherwith
RNA viruses. Towards the end
of the book there is a chapter
on future trends and it is
interesting how many of the'problem areas' mentioned in
the fourth edition are still
highlighted in the fifth.
lDaveRowlands
Universityof Leeds



lNuclear Export of
VUiralRNAs. Gurrent
Topics in Microbiology
and lmmunology,
Uol.259
Edited byJ. Hauber& P.K, Vogt
Published by Springer (2001)

60.95, pp, 1 31
ISBN: 3-540-41 278-6

Increasingly, research of viral
replication includes investigations
of cellular proteins interacting
with viral components (nucleic
acids, proteins). During the last
10-15 years many such proteins
with particular functions have
been identified in different virus-
ho$ cell systems. This volume
brings together data for herpes,
adeno, and retroviruses forthe
circumscribed area of nuclear
export of viral RNAs/mRNAs and
also data on constitutive nuclear
export and the nuclear pore
complex. There is a useful chapter
reviewing methods and assays to
investigate nuclear export, The
virus-specif ic chapters are
written very competently and
with great attention to detail,
The references are up-to-date for
1999/early 2000, lt is regrettable
that conesponding data of other
RNA viruses with nuclear
replication functions like influenza
viruses have not been included. ln
those viruses nuclear localization
and export signals of viral
proleins, as wellas interacting
cellular proteins, have also been
welldescribed and there was
certainly space for such data in
thisslimvolume.
lUlrich Desselberger
Cambridge

lEssentialFungal
UGenetics
By D, Moore & L.N. Frazer
Published by Springer (2002)
79.95/SFrl 33,00/S56.00/

US$69,95, pp.357
ISBN:0-387-953671

The publication of a general text
devoted entirely to fungal
genetics is a welcome, but not
common event. Publication atthis
time has allowed the authors to
cover traditional genetics, such
as mutation and recombination,
while including the latest

molecular biology, The book
contains a wealth of useful
information and iswritten in quite
a dense style, often demanding
careful re-reading, Although the
text has many diagrams, the
reasons for particular choices
are not always obvious and
some difficult concepts are left
unillustrated. Starting each
chapter is an extensive list of'revision concepts'; similar
techniques have been used by
other authors, but in this volume it
seems less appropriate. The text
is not directly referenced, but lists
of publications and websites'worth a visit' or'worth knowing
about' are given at the end of
each chapter, Despite minor r
reservations, this is a valuable
contribution on these fascinating
and important organisms,
lRogerMarchant
Universityof Ulster,
Coleraine

&structure-Function
Unelationships of
Human Pathogenic
Uiruses
Edited byA, Holzenburg &
E. Bogner
Published by Kluwer Academic/
Plenum Publishers (2002)
us$190.00/s133.00/ 218,00,
pp,528
ISBN: 0-306-46768-2

It is the declared aim of this book
to illustrate the complexity of viral
pathogenesis in a comprehensive
yet concise way. lt contains a
series of reviews. each of which

uses a well-characterized virus
to illustrate the fundamental
processes involved in viral life
cycles. As a result, most readers
are likely to dip into chapter(s)
of interest rather than being
exposed to a coherent synthesis
of ideas. 0nlytwo chapters
compare and contrast the
mechanisms used by different
viruses (if only more chapters
were in the same style as these).
Nevertheless, the volume brings
together several interesting
topics under one cover.
As often happens with multi-
author books, there is some
repetition between chapters,
Some of the figures are of dubious
quality and in some chapters
there are a lot of typographical
errors. The price of this volume
is likely to restrict its purchase
to institutions.
llanetDaly
Animal HealthTrust,
Kentford, Newmarket

4ftfne Springer Index
Wof Uiruses
Edited by C. A. Tidona & G. Darai
Published by Springer (2001)

279.00/SFr451,00/S195.50/
US$295.00, pp. 1,511
I BSN: 3-540-67167-6

Edited entirely via the
internet by an impressive list of
virologists, this Index contains
a comprehensive, but not
exhaustive, list of viruses and their
characteristics, all presented in
a clear and concise, albeit
unimaginative and not particularly

informative, manner, Most
interesting are the history
sections provided for each virus,
but, although interesting, these
sections are an open invitation
for controversy.
This work is also the first
major publication to adopt the
19-digit decimal code forvirus
nomenclature and proposes its
routine citation in publications.
As a publisher, nothing horrifies
me morel ltwill be interesting to
see if this is in fact the first, and
last, publication to adopt this
system. Perhaps this Index will
prove indispensable for its
appendices on virus codes!
Although this book purportsto
be nothing more than an index, it
is, quite simply, just that, As such,
lwould not recommend it over
othersimilarly priced issues of
reference,
lCatherineTarbatt
SGM,Marlborough
House

lCene Probes:
tGPrinciplesand
Protocols. Methods in
Molecular Biology
Uol.179
Edited by M,A, de Muro &
R. Rapley
Published by Humana Pres (2001)
US$89,50, pp,275
ISBN: 0-89603-885-8

This publication sets out
to be a resource forthose
bench scientists in search of
genes, although the bias towards
microbiological applications
is strong, The style is
straightfonruard and instructive,
with high production standards
maintained across all 23 chapters.
It is more protocols than
principles, but none the worse
forthat, and most chapters finish
with a valuable Notes section,
There isjust enough background
and overview content to interest
the casual reader, but it does not
pretend to be anything otherthan
a collection of molecular
biological methodologies targeted
atthe practitioner. While lwould
have prefened more tln generic
techniques for the design,
production and application of
gene probes, there is plenty of

general guidance to be found
in the specific chapters. A final
summative chapter would have
been a useful addition, but this
book is stillworth having on the
laboratory bookshelf,
lAlan McCarthy
U n iversity of Live rpoo I

leiotechnotogy -
Uthe Makinu of a
Global Gontroueisy
Edited by M,W. Bauer& G. Gaskell
Published by Cambridge
University Press (2002)
$19.95/ U5$27,00, pp. 411
ISBN:0-521 -77439-X

The title promised an easy
read of an exciting and engaging
story: how biotechnology, the
practical expression of the
biological sciences, was faring in
the varied environments of the
world's rich and poor societies.
It turned out not to be quite like
that. This is an academic book
written mainly by sociologists
and probably as difficult for me
(a microbial biochemist) as
microbiology would be for them,
It offers a wealth of detailand
analysis although, for anybody
used to the ordered and clear
sequence of a natural sciences
paper, it is often difficultto
evaluate, Even the conclusions
and summaries at the ends of
sections and chapters sometimes
failed to provide a clear message.
But it really is allthere: case
studies, media treatments,
Europeans compared with
Americans, crops, foods, cloning,
genetic profiling, drugs - the lot.
Try hard: it may be tough going
yet well worth the effort,
lVivianMoses
KingtsCollegeLondon
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M ICROB IOLOG ICAL M ETHO DS AN D
MEIHOD VALIDATION
Hanington Hall Hotel, london
26 & 27 June 2003
C0NTACI: Management Forum Ltd ,48
Woodbridge Road, Guildford GU1 4RJ
0e1.01483 570099: Fax 01483
536424; email regi$rations@
management-forum,co,uk;
wt,vw.management{orum.co.uk)

juru#-jil$y tT#
LABORATORY HEALTH AND SAFETY
[o u g hb orou gh U n iversity,
[eicestershire
30 June-3 July 2003
C0NTACT: Mrs Sandv Edwards.
Centre for Hazard & Risk Manaoement
(ChaRM), Lou ghborough University,
Loughboroush LE1 1 3TU (Iel. 01509
222188:Fax 01509 223991; email
s,p,edwards@lboro.ac.uk)

STRESS SIGNALLING AND CONTROL
BIOCHEMICAL SOCIETY MEEIING 679
University of Essex
2-4 July 2003
C0NTACT: Meetings 0ffice, Biochemical
Society, 59 Portland Place, London
Wl B 1 QW 0el. 020 7580 3481
Fax 020 763i 7626;
email meetings@biochemi$ry org ;
www.biochemi$ry.org/meeti n gs/)

22ND ANNUAL SCIENTIFIC MEEIING
OFTHE AMERICAI\J SOCIETY FOR
VIROLOGY
Davis, California
12-16 July 2003
C0NTACT: Sidney E Grossberg,
Secretary-Treasu rer, American Society
for Vi rolo gy, Department of Microbiolo gy
and Molecular Genetics, Medical Colleqe
of Wisconsin,8701 Watertown Plank 

-

Road, Milwaukee, Wl 53226-0509, USA
(Tel. +1 414456 8104; Fax +1 414
456 6566; email segrossb@mcw.edu ;
www,mcw.edu/asv)

BIOFILMS IN INDUSTRY,
MEDICINE AND ENVIRONMENTAL
BI0TECHN0L0GY: THE IECHN0L0GY
EUROPEAN SUMMER SCHOOL
National University of Galway,
lreland, 9-14 August 2003
C0NIACI: DrTherese Mahony (email
therese mahony@nuigalway.le ;
www.nuigalway ie/microbiology/
bio-imeb/)

ffi
BIOLOGICAL ELECTRON AND PROION
TRANSFER
University of Plymouth
26-30 August 2003
C0NTACI: The Meetings 0ffice
Biochemical Society, 59 Portland Place,
London W1 B 1 QW 0el. 020 i5B0 3481 ;
Fax 020 7637 7626; email
meetings@biochemi$ry.org ;
www,biochemi$ry org/meetings/)

CHRO 2003. 1 2TH INTERNATIONAL
\'VORKSHOP ON CAMPYLOBACIER,
H IU C O BACTIR AN D RELATED
ORGANISMS
Aarhus, Denmark
6-10 September 2003
C0NTACI: CHR0 2003, c/o
Kongreskompagniet (Tel. +45 8629
6960; Fax +45 8629 6980;
email kontakt@kongreskompagniet.dk;
www.chro2003.dk)

ffi
PROTEI NASE STRUCTU RE AN D
FUNCIION
0riel College, 0xford
9-13 September 2003
C0NTACI: The Meetings 0ffice,
Biochemical Society, 59 Portland Place,
London Wl B 1 QW (Tel. 020 /580 3481 ;
Fax 020 7637 7626; email
meetings@biochemi$ry org ;
www.bi ochemi$ry.org/meeti n gs/)

BIOLOGY OFTYPE IV SECRTIION
PROCESSES. EUROCONFERENCE ON
THE MECHANISMS AND APPLICATIONS
IN BIOIECHNOLOGY
Giens. France
12-17 Septemher 2003
C0NTACI: DrJ. Hendekovic European
Science Foundation, EURESC0 Unit, 1
quai Lezay-Marn6sia, 67080 Strasbourg
Cedex, France (Tel. +33 3BB 76 71 35;
Fax +33 3BB 36 69 87;
emaileuresco@esf org;
www esf.org/euresco/03/mc031 6B)

4TH INTERNATIONAL CONFERENCE
ON TULAREMIA
Assembly Rooms, Bath
1 5-1 I September 2003
C0 NTACT: email Tularemia@
indexcommunications,com ;
www.tu laremtaconf,co,uk

JOINT MEETING OF INIERNATIONAL
BIODETERIORATION AND
BIODEGRADATION SOCIETY AND
I NIERNATI ONAL BIO D ETERIORAIION
RESEARCH GROUP ON'MANAGEMENT
AND CONIROL OF UNDESIRABLE
MICROORGANISMS
Manchester Metropolitan
University
15-18 September2003
C0NIACT: Dr Joanna Venan
(email j verran@mmu ac.uk)
FtMS Young Scienttsts 0rants are
available for this neeting.

BIOTECHNOLOGY FORTHE
N ON-BIOTECH NOLOG IST
Rembrandt Hotel, London
25&26September 2003
C0NTACT: Management Forum Ltd,,48
Woodbridge Road, Guildford GU1 4RJ
(TeI.01483 5i0099; Fax 01483
536424; email regi$rations@
management-forum.co.uk;
t,vtltw,management-foru m.co.u k)
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POSTGRADUATE CERIIFICATY
DIPLOMA IN HEALTHCARE RISK
MANAGEMENI - SPECIFICALLY FOR
SENIOR MANAGERS IN HEALTHCARE
UNITS
Loughborough University
September 2003-February
2005
C0NIACT: Joyce Bo$ock, Centre
for Hazard & Risk Managemenl,
Loughborough University
Loughborough, LEl 1 STU (Tel, 01509
22211 5 : Fax 0150 I 2 2 3 I 9 1 ;
email j,g.bo$ock@lboro ac,uk)

*#il *frfl\f n')*Lr il [.i t'3- U#
1 1TH INTERNATIONAL CONFEREI\ICE
ON MICROBIAL GENOMES
Durham, North Carolina, USA
28 September-2 0ctober 2003
C0NIACT:Ms Kim Y Smith
(email smithky@ornl.gov)

1STH INTERNATIONAL SYMPOSIUM ON
THE BIOLOGY OFTHE ACTINOMYCETES
Melbourne, Australia
1 -5 December 2003
C0NTACT: Symposium Secretariat
c/o Conference Strategy Pty, Ltd P0
Box 1127 Sandringham, Victoria 3191,
Au$ralia (www,conferencestrategy,
com.au)

HYGIENIC COATINGS & SURFACES.
SECOND GLOBAL CONORESS
0rlando, Florida, USA
26-28 January 2004
C0NTACT: Janet Saraty, PRA
B Wddegrave Road, Teddington
TWl1 BLD (Tel 020 8614481'
Fax 020 861 4 481 2; email j.saraty@
pra.0rg uK; t,vww.hygienic-coatings,com)

AND ARTHROPOD PESTS BY BCAS AND
THEIR INTEORATION IN GREENHOUSE
SYSTEMS (J0tNT t0B/WPRS MEiltNG)
St. Michele, Trentino, ltaly
10-13 June 2004
C0NTACT: Yigal Elad, Convener
(Cunent email during sabbatical;
y elad@sbc.bbk.ac.uk;
www,agri.gov,il/Depts/l 0 BCPP/J Group
/l0BCWPRSintegrationl $ html)
* !
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BI OSCI ENCE2OO4:
FROM MOLECULES TO ORGANISMS
SEGC, Glasgow
18-22Ju1y2004
C0NTACT: Meetings Office,
Biochemical Society, 59 Portland Place,
London W1 B 1 QW(Tel 020 7580 3481;
Fax 020 7637 7626; email
meetings@BioScience2004,org ;
www. BioScience2004.org)

m
OF IMMUNOLOGY/4TH ANNUAL
CONFERENCE OFTHE FEDERATION OF
CLIN ICAL IM M UNOLOGY SOCI ETIES
(rM M UN0L0GY/F0CtS 2004)
Montr6al, 0u6bec, Canada
1 8-23 July 2004
C0NTACI: lmmunology/F0ClS 2004
Secretariat, National Research Council
Canada, Building M-19, 1 200 Montreal
Road, 0ttawa, 0N KlA 0R6 Canada
(Tel, +1 613 993 7271: Fax +1 613
993 7250; email immuno2004@
nrc,ca; www.immuno2004,org)
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Gomment
InfluGrrzt-
arle we on the brink of a pandemic?
Spring 2003 is heralding a flurry of confirmed or

suspected influenza activity. In February H5N1 avian

influenzavirus was recovered from a father and son both

hospitalized in Hong Kong. The family had travelled to

Fujian province, China. The alert came when the 9-year-
old boy was admitted to hospital in Hong Kong upon

their return. Although he recovered, his father died. It

transpired that the boy s sister had become ill during

the visit to the mainland and died there in a local

hospital, whereas the mother had recovered. It is not

clear whethet any of them might have acquired

infection from each other rather than from anavian

source. Human-co-human transmission is a prerequisite

in the onset of a new pandemic. Preliminary reports

confirm that the recovered viruses do not contain any

human viral RNA segments, but whether there are ̂ ny

mutations that might enhance human transmission

awaits experimental enquiry.

All this takes place against a background of hazy

reports from China ofhundreds ofcases ofan atypical

pneumonia and some associated deaths, and a hospital-

based outbreak of acute respiratory syndrome in Hanoi,

Vetnam in which the index case had recently visited

Hong Kong. More hospital-associated atypical

pneumonias in Hong Kong are being investigated and a

mystery respiratory disease is spreading quickly across

air travel routes.

It is only 6 years since another H5N1 influenza virus

outbreak in Hong Kong demonstrated for the first time

the potential of influenza virus to transmit from birds to

man without an intermediate host. In the 1997

incident, 18 people were infected and six died. After a

mass poultry cull, the murmurs of pandemic panic

ebbed away. But ever since, a close eye is kept on the

genetic activity of influenza viruses in the South East

Asian 
'epicentre', 

and other regions of the world. This

reveals an incredible promiscuity where genetic

mutations and re-assortments are begot in the virus
'primordial 

soups'which are the lakes on migratory

pathways, the live bird retail industry and the intensive

poultry farming businesses of Europe, South America

and Asia. Any of these arenas might nurture the next

pandemic virus. Indeed, there is a current H7N7

outbreak in poultry farms in the Nethedands and

Belgium with associated cases of human conjunctivitis.

Although we don't know how many steps away from a

pandemic virus we are when these sentinel zoonotic

cases are picked up, the more frequently avian influenza

viruses replicate in humans, the greater is the potential

pandemic risk.

The impact of the next pandemic will depend on

several factors which include our ability to control the

virus, and the nature of the virus itself. The recent

outbreaks of H) and H7 influenza are worrying because

both subtypes can transform into highly pathogenic
'fowl plague' viruses where virus tropism, usually

limited to areas of the body in which trypsin-like

protease can activate the HA protein into its fusogenic

form, is extended because the multiple basic amino

acids at the HA cleavage site render it susceptible to

ubiquitous pfoteases. However, the surge of research

into the molecular basis of virulence since the 1997

H5N1 outbreak has shown that influenza pathogenicity

is also determined by mutations in viral genes such

as polymerase and non-structufal protein which

increase replication in mammalian hosts and lead to

inappropriate cytokine responses. Interestingly, despite

all this new information, we still do not understand

why the 1918 Spanish flu virus, which is painstakingly

being pieced together from RT-PCR fragments, was so

virulent that it remains the single biggest influence on

mortality in recent recorded history. There are clearly

many ways to skin a cat in the RNA virus world.

This year's influenza activity will undoubtedly

stimulate more interesting research. There are many

questions to be answered: It is tantalizing that the

Hong Kong human cases are due once more to

infection with an H5 virus. Is this subtype more prone

to zoonosis than the other 11 which have not yet
'humanized'? 

H7 infection has been previously

associated with human conjunctivitis - is this a

hallmark of zoonosis by this subtype? And are the

reports of increased zoonotic activity simply the result

of better surveillance mechanisms or is the virus

evolving, perhaps in the poultry host, in a way which

enhances the probability of interspecies transmissionT

Since the last influenza pandemic in 1977 , our ability

to respond has changed substantially because ofnew

antivirals and massively increased vaccinology

experience. How will we fare in the new millennium?

The immediate response of the influenza community

has been to launch a race to develop a suitable vaccine.

The experience of 1997 suggests that this will not be

straightforward. \Torking with viruses which are

highly pathogenic in both birds and man hampers

vaccine development and production. An avian virus,

rather than the preferred traditional re-assortant,

remains the only licensable H5 vaccine 5 years on.

Newly developed reverse genetics techniques, which

allow generation of recombinant influenza viruses to

order, offer attractive solutions, but IP and regulatory

issues may impede their practical implementation. And

meanwhile the virus is out there, mixing, breeding,

mutating. Given a little more time, or the opportunity

to acquire an internal gene set optimized for replication

and transmission in the mammalian host, the virus

progeny of 2OO3 may constitute our next challenge

to pandemic preparedness.

W Wendy Barclay is a lecturer in virology
in the School of Animal and Microbial
Sciences at the University of Reading
(w.s.barclay@reading.ac.uk). She has an
active research groap whose focus is on the
understanding and control of influenza A and
B viruses using a molecular approach.

ls  there another
inf luenza pandemic
coming -  i f  so,
when wi l l  i t  arr ive
and how bad wi l l  i t
be?

Further reading
Hatta,M.,Neumann, G. &
Kawaoka, Y. (2001). Reverse

genetics approach towards

understanding pathogenesrs

ofH5Nl Hong Kong

inf luenza A v i rus in lect ion.

P bilos Trans R Soc Lond B Biol

Sci 356,1841-1843.

\Wood, J. QOO2). Selection of
influenza vaccine strains and

developing pandemic
vaccines. Vacc ine 2O,840-B.44.

Zarnb on, M. & B arclay, $7.
(2OO2). Unravelling the

mysteries of i nfluenza. Lancet

360 ,1801-1802 .
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