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The Public Library of Science

snre8ili?,io*ment of por icv bv

Recently, a lettet has been circulating
(www.publiclibraryofscience. org) urging Iife

scientists to boycott journals, as authors,

editors or referees, which do not:

allow free on-line access to full-text articles from 6

months after publication

deposi t  a l l  content  in publ ic  reposi tor ies such as

PubMed Central.

The proposal has caused considerable debate and

responses are appearing in various media. SGM Council

has considered the matter and wishes to draw certain

matters to the attention of members and othet interested

parties.

The objective of the Society for General Microbiology

is to promote the science of microbiology. \We do this by:

publ ishing three journals,  wi th qual i ty  ensured by

rigorous peer review and editorial standards, and high

production standards, including an excellent level of

service to authors, readers, editors and referees

supporting the career development of members,

especially in the early stages

holding a successful and enjoyable programme of

scientific meetings

organizing a number of educational and outreach

activities to foster the wider understanding of micro-

biology. These include initiatives aimed at countering

uninformed attacks on science; such attacks constitute

at least as great a threat to the future ofresearch as does

a limitation on access to the published literature.

The income from subscriptions to SGM journals is

used to cover the considerable costs ofthe peer review and

product ion processes,  inc luding on- l ine publ icat ion.

The modest surplus remaining is used entirely to support

the wider charitable acgivities listed above.

,..l. Free on-line access to back issues
As scientists and scientific publishers, we recognize the

merit of making full-text articles as freely available as

possible. Access to the tables ofcontents and abstracts of

the SGM journals at High\7ire Press (www.sgmjournals.

org) is free to all for current and all past issues. Full-text

articles are currently made freely available to non-

subscribers 1 2 months after publication.

This access control period will be kept under review,

but it has to be said that many learned society, not-for-

profit publishers are seriously concerned that making

information freely available after only 6 months could

seriously compromise income from journals, and hence

place their economic viability and survival in doubt.

It is notable that the small number of journals that

have moved to free availabiiity after 6 months arelargely

those which support production costs by imposing page

charges, which SGM does not. Several are published by

Iarge US societies which subsidize their activities by

Ievying registration charges for meetings, which SGM

does nor.

El f.:i:t::.:i.;i::l:1.,:.,lliiii'ToDAYVOL2S/MAYO1

So far, the large commercial publishers have made few

moves to make any back issues freely available. It has

indeed been suggested (Nature 4I0,502) that they may

relish the attack by Public Library ofScience on the low

cost journals produced by learned societies, as a means of

seeing off the competition.

Overall, Council feels that any moves to increase free

access to the Society's journals need to be approached

cautiously and in the context of the activities and

business model of the Society as a whole.

.$ Deposition of contenton PubMed Central
and other publicservers
The Society's electronic journals at High\7ire Press have

advanced features, either available now ot under

implementation, which make them amongst the most

sophisticated in the world. These features include

simul taneous searching across the 210 t i t les on High-

\7ire, toll-free linking to cited articles, and soon linking

to journals in other databases through the CrossRef

scheme. Increasingly, our articles on High\Wire can be
'pointed 

to' from other databases, to give seamless access.

Yet the main proponents ofPublic Library ofScience

have set gfeat store in trying to coerce learned society

publishers to deposit their data on PubMed Central and

have been roundly criticized from many quarters on the

grounds ofimpracticality, costs, lack ofadded value and

more. Some of the main criticisms include:

Technical difficulties and costs. Processing text and

graphics files for mounting on different systems is

complex, expensive and difficult. \Zhy do it when the

material is already available? SGM cannot afford to

duplicate the costs it incurs at High\fire and in house.

Technical difficulties at PubMed Central have meanr

that even though the site has been live for over a year, tt

still contains very few journals and some journals still

lack basics such as a search facility. The Public Library

ofScience proposal for one or more central repositories

may at present be a goal that is very difficuit to achieve.

Keeping material on a publisher's site enables the

publisher to take responsibility for the reliability and

maintenance ofthe data, including corrigenda, and to

administer the copyright to protect the interests of

authors. SGM is currently participating in two long-

term archiving experiments, 
'LOCKSS' 

and 
'Dark

Cave', to secure dara in perpetuiry.

Science magazine (published by the American Assocr-

ation for the Advancement ofScience) has expressed

severe reservations about depositing a large proportion

of the quality biomedical literature on PubMed

Central, which is ultimately under the controi of the US

Government, and would effectively create a monopoly.

SGM Council recommends that members give very

careful consideration to these drawbacks before

considering whether to support the Public Library of
S r i e n r e  r e m n a i o n





Thekeytosuccess
Alan Cann

My Lordsn Ladies and Gentlemen,

Welcome to the Educational Heavyweight
ChampionshiP of Great Britain!

ln the blue corner:

Chris'l could
have been a
contender'
Woodhead,

formerOFSTED
Chief lnspector

of Schools

consequences immediately following the response

decreases i ts  futute l ikel ihood. No, we are not  ta lk ing

electric shocks here! Assessment outcomes are apowerful

motivating fotce for most students. The difficulty with

these ideas is that the reinforcement is often far divorced

from the behaviour which elicited it - how long does ic

take you to mark your exam papers?

These difficulties gave rise to the alternative cognitive

theories of learning - the preferred ways in which

indiv iduals process informat ion.  Kolb 's 'exper ient ia l

learning'  modei  and Schon's ' ref lect ive-pract ice '

approach stress the importance ofindividual involve-

ment in learning and subsequent cr i t ical  ref lect ion to

bui ld knowledge and understanding.  From these,  and

simply from looking at the students we teach, we get the

concept of  
'deep'  

and 
'superf ic ia l '  learners.  These

alternative approaches are not inherently good or bad,

rhey are merely a l ternat ive strategies scudenrs adopt.

l,. Sowhatworks best?
\Tarning ! Controversial statement follows :

'Microbialogy 
as a discip/ine is almost deaoid of tbearl.'

Once students have grasped the concept ofasepsis and

the universality ofmicro-organisms, all the rest is simply

cramming facts. OK, so I'm exaggerating' Slightly. But

compared with maths, physics and even chemistry, we

are a knowledge-based subject. Yet few of us would

maintain that we do not need to equip our graduates and

postgraduates with the necessary skills to succeed in the

job market - how many of them vriil need to know the

difference between a Prateus and a pseudomonad after

they graduate? So many bugs, so little time... The only

/n /lre red cltne{:

David'Bomber'
Blunkett,
Sec'etary of State
for Educatron &
Employment and
his henchmen,
The Campargn for
Learning
(wwwcampaign-
for-learning,org,uk)

l]ARTt]ON BY SATLY l,\lIBLE
'Eaerybodlt gets so macb information all day long that

they lose theircornmon sense" Gtrtrade Stein

A vigorous debate has been raging in the UK

recent ly between the exponents of  key ski l ls

( ' learnacy' -  the abi l i ty  ofstudents to manage

their own learning) and the exponents of 
'kirowledge' -

the old 3 
'R's.  

Af ter  s immering for  some t ime, debate

boiled over after an article in the Dd\ Telegraph on 1

March 2001 which laundhed Chr is 'Woodhead's media

career with an a ttackon'a ni:guided emphasts on utilitaria n

:ki l/s'.
\What might these 'skills' be? There is no universally

accepted def in i t ion,  but  a typical  set  of 'key '  or  
' t rans-

ferable' skills designed to promote career achievement

would be something like:

Communication

Application of number

Information technologY

\Torking with others

Improving learning performance ('learnacy')

Does that sound awfully like common sense? How do

you teach that?

, How did we get into this mess?
The reasons are buried deep in educational theory. The

work ofbehaviourists such as Pavlov and Skinner gave

rise to a school ofthought that learning is a modification

ofbehaviour patterns which can be induced by condirton-

ing.  
'Operant  

condi t ioning'  occurs when reinforc ing

consequences immediately following a particular

response increases its future likelihood and averstve

TODAYVOL2S/MAYOlE



solution I have been able to come up with is to try to

integrate key skills into subject-specific materials.

Communicat ion.  \7r i t ten,  verbal  and electronic

communication skills are all vital to professional success.

STriting an essay on bacterial endospores is fine ifyou are

heading for a career s/riting papers for Spores or wharever

the latest obscure research journal is, less useful ifyou are

destined to become a teacher or a sales rep. Conducting

interviews with scientists is popular in the United States,

as my groaning email inbox testifies (no, please,

don' t . . . ) .  One of  che exercises I  use is  to r ry ro r ie

academic content to current media concerns gathefed

from the Microbiolog1 Netasroom (http://www-micro.

msb.le.ac.uk/tutorials/news/micronews.html).

Application of number. OK, so our students are maths-

phobic - that's why they're microbiologists father than

biochemists! To overcome this, we musr teach them

microbiology, not maths. Forget the theory and how all

the equations are derived (yes, I know it's difficult, but

you've got to let go - you can always supply this

information to the high achievers if you feel you musr).

Start with 
'How 

manl bugs tnake tbreel' if necessary and

move on to the probability theory behind calculating

multiplicity of infection.

Informat ion technology.  Integrat ion is  the key.

Communicate with them by email, bulletin boards and

discussion groups as well as face to face. Insist on wotd

processed essays containing graphics and that pracrical

data is returned as a spreadsheet. Don'r teach them IT -

teach then-r microbiology, using IT.

Working with others. Truly collaborative practical and

data collection/anaiysis exercises where students do

not iust work in cozy pairs but must firsr organize

appropriate group structures and responsibilities, anE

then rely on group data for a successful outcome.

lmproving learning performance ('learnacy'). I suggest

that teaching for 6 or 7 months followed by a 3 hour exam
is not the best way to promore optimum learning skills

for the majority of students. Neither is a degree

where continuous assessment is the sole measure of

achievement. Goais, targets and deadlines must be set,
possibly by negotiation, monitored, met and rewarded

appropriately.

So what should we tell Messrs Blunkett and \(oodhead

or our Head of Department when they ask us whar we are

doing about key ski1ls?

That we have always taught key skills, we just didn't

know we were doing it.

That our students registered for a degree in micro-

biology/biology, not 
'key 

skills', but we recognize that

they want a job at the end ofit.

That usable skills come from experience, and that

knowledge and experience cannot be separared.
'It is a aery sad tbing tbat nouadays there is so little

O Alan Cann won
the first Peter Wildy
Prize for microbiology
education. He is Senior
Lecturer, Department
of Microbiology &
I m m u nol og y, U n i ve rsity
of Leicester, PO Box
138, Medical Sciences
Building, University
Road, Leicester
LE1 9HN.
email alan.cann@
leicester.ac.uk

Disclaimer
Thrs article reflects the
author's personal viewpoint.
Any resemblance to real
persons, living ordead is
purely corncidental. Void
where prohrbited. Some
assembly required. Batteries
not rncluded. Contents may
settle during shrpment. IJse
only as directed. Best ifeaten
before date on carton. Subject
to change without notice.
Breaking seal constitutes
acceptance of agreement.
Building robots is dangerous
and should not be attempted
without great care.
Substantial penalty for early
withdrawal. Do not write
below this line. No purchase
necessary. Driver does not
carry cash. No shoes, no shirt,
no service. Other restrictions
mayapply.

useless information.' Oscar'Vi/de



BSc mictobiology degrees in the U K
Liz Sockett

Entering stationary phase? Student recruitment

A a" interrogation of the UCAS statistics for

t rzootrw\r /w.ucas.ac.uk) reveals i99 UK f i rs t

V degree programmes that include the word
'microbio logy' in their  t i t le ,  of  which 11 are s ingle-

subject  microbio logy degrees.  In the remainder

microbiology is offered in combination with subjects

including French,  German, psychology,  comput ing,

food science,  immunology and opthalmic d ispensing'

The range ofUK institutions offering these degrees is

shown in Fig.  1.  Some others,  not  l is ted'  of fer  micro-

biology within biotechnology programmes.

Despite the plethora ofinstitutions offering degrees,

the total number ofstudents entering bachelors degrees

with a C5 microbiology code in the UK is only around

500 .  As  rhe  h i s rog ram i n  F i g .  2  i l l u s t r a res .  t h i s  number

is s imi lar  to that  for  genet ics,  but  considerably less

than for biochemistry, chemistry and biology degrees As

Fig. 2 shows, recruitment to microbiology degrees is

approximately one-quarter of that to media studies

degrees. If only microbiological media were as attractlve

as the news media!

As can be seen in Fig 3,  recrui tment onto micro-

bioiogy degrees has remained steady or even slightly

increased over the last 5 years with the exception of2000

where a downturn was experienced. $Thether the 2000

figure turns out to be an anomaly, only time will tell' Tne

picture is similar for biochemistry and genetics degrees'

For degrees in b io logy and chemistry a moderate

downturn in recruitment is seen' but this is from apool of

student p laces that  is  e ight  to ten t imes bigger '  This

recruitment picture is set against an apptoximately 7 lo

increase in total student numbers entering university

over the same 5 year period' The comparative figures

for  media studies help to expla in where those students

are going.

\7hat these recruitment figures clearly show is the

value ofexplaining the interesting careers that a degree

in microbiology offers to even a small group of local

school pupils. Speaking to just five pupils one could be

addressing | 7o of all entrants to mi crobiology degrees r n

a year!  The SGM External  Relatrons staf fput  a great

deal ofeffort into attending

careers fairs for pupils who

are deciding which GCSEs

to take or which degree to

study. Our careers leaflets

and posters, Micrab)alogists

make a diJferencel (as shown

above), explain which

school subjects give puPils

access to microbio logY

degrees and dispel some of

the specialization myths

that abound. All SGM

members running any sort

of schools open days are

welcome to have a suPPly

ofthe ieaflets by contacting

careers@sgm.ac.uk

Once again we are all

busy with our research but

taking time to do a bit

ofrecruiting for our subject

is a positive aiternative

to bemoaning the PaucttY

Liz Sockett
takes a look at
firstdegrees in
UK universit ies,
analysing the
recrurtment ilgu res
and checking
outtheir course
content.

$1ff. 'l . lt/lushr0om diagram of
IJK unjversities offering degrees
conta in ing microblo logY
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BSc microbiologytoday

1l Mi..obiology can encompass a diverse set of

Jsubjects and the content  of  microbio logy

V degrees depends upon the research interests

of the academic staff and upon the requirements for

co-teaching ofc lasses wi th other b ioscience students,

especially in the early years. As we are speciali zrng in

microbiology education in this issue ol Microbiolagy

Tod.ay,I have tried to compile a very small snapshor of
degree content kindly supplied to me by some members

ofSGM Council. The degree courses were chosen purely

arbitrarily based on the supply of usable material to me. I

do not provide these data as any sort of statistically

reliable view ofcurrent BSc microbiology courses, but it

strikes me that as an educational community, we know
little ofthe diversity ofdegree courses in our neighbours'

institutions. Further surveys ofdegree course content ln
aII institutions can be found in the CR,LC Degree Course
Guide: Micrabiologl, Immunology and Biotechnology andl

will not be volunteering to expand upon the tables
presented here!

Although the snapshot is very small and does not

include a diversity ofold and new universities, it is good

to see that the research project and literature review, or
dissertation, are alive and well. It is also interesting to

note the varying levels ofprovision made for mycology in

different degree schemes, supporting the comments
made by Professor Tony Trinci about the dearth of

university mycologists in the August 2000 issue of
Microbiolog1 Today.ln addition we can see that some

universities have already decided to incorporate

bioethics or microbiology and society modules into their

degree courses. STith pressures for transparent public

accountability in scientists rising, this may be a trend

that is set to continue. Interesringly, training in ethical
issues is listed inthe draft Bioscience Bencbnzark.

Another feature of the degree schemes is the

reassuringly high microbiology content. S7ith the

ama"Igamation of many former microbiology depart-
ments into super-schools of molecular biology or life and
health sciences, it is pleasing to see that a BSc in micro-

bio logy has not  become simply a degree in molecular

biology with slight lip-service paid to the organisms in
which genes are manipulated. Molecular biology tech-

niques are very useful, but in the post-genomic era, now

that we are trying to assign function to gene products, we

need young scientists who can understand the diverse
physiologies, behaviours and community interactions of
micro-organisms. \7hile on rhe subject of microbial

communities, it is interesting to note that not many of
our snapshot courses explicitly teach biofiIm biology - a

shortcoming identified in American degree courses that

was addressed by visiting ASM members Bill Costemon
and John Lennox at an evening educational workshop at
the Exeter  SGM Meet ing in 2000. Maybe our b iof i lm

biology is embedded inco relevant courses on medical

and environmental microbiologv.

MI
Genetics
MI
Media StudiesBiology

F:iti. l*. tDegrce accepts' as a persentage of | 996 numbers*

180
W, 1996 (1 00a/o);), 1997; , 1 998; , 1999;1,2000

100

MicrobiologyBiochemistry

Microbiology Biochemistry Biology Chemistry Genetics
Degree topic

- 140

I  tzo
o($
Q  r n n
t  ' - -

8.)
F B o
a)
os
c 0 u
oê
c) 4n

20

MediaStudies All

.Source: 
Higher Education Statistics Agency. The f igure of 'degree accepts' shown in

Figs 2 & 3 above represents those applicants who f irmly accepted an offer to do a
microbiology degree and then made the grades required bytheir offer.

of postgraduate and postdoctoral applicants that we

receive when advertising our research posts! I am

well aware that issues oftemporary cofltracts and salaries

that are adequate rather than meteoric do make

microbiology careers harder work than maybe those

in media studies. However, the exciting and sometimes

threatening challenges that bacteria and viruses are

constantly presenting to our society need an army of

well-educated graduate microbiologists to tackle them.

Otherwise we may no longer be around to read the papers

that the media studies graduates produce!

F,4l*}q**i*r{}&y roDAy voL28/MAy01 E



Iiuerpool
BSc MicrobiologY

Year 1 Gore

Cells
l\,4olecules
Diverslty & Evolution
Biochemi$ry

Four 0PTl0NS from:
Chemi$ry
[nvironment & Human tY
tmmt]n0 0gy
Genetics oi H gher 0rgan sms
Ecosy$em Ecology

Cel to l\lult cells

Nottingham
BSc Microbiology

Year 1 Gore

Genetrcs & Cell Bioloqv
lndtLstnal Applicatio;
f0ljn0atr0rl Scrence
Biochemi$ry

Foad Manufacture, Nutrilion & Health

Vrrolouv
|VlicroIes t Disease
Food Safety
Mlcrobiall0eneral Genetics
|t/etabolism/Biorhemi$ry

Data Analysis/Presentalton
Whole 0rganrsm Biology

Manchester

BSc Microbiology

Year 1 Gore

The Cell

Biotechnoloov

Genetics

Biochemi$ry

Bacteriology & VirologY

lVlolecular Biolouv

General Chemistry

Biomaths

Tutorial Units

0ne from many 0PTl0NS,
including:

Diversity & Evolutlon

An mal Designs

Sheflield

BSc Microbiology

Year 1 Core

MolecLjlar biology of tne uene Zx

i\4icrobes in i\,4edicine & lndu$ry 2x

Geneilcs 2x

Brochemistry 2x

Two 0PTl0NS from modules in:

Bio ogy

Physrcs

Chemi$ry

Two 0PTl0NS from:

Unrestricted cholce of modules to f t
t imetable

Edinburgh
BSc Microbiology/Medical
Microbiology
Year 2 Core'
Cell Metabolism & Regulatlon 2x
lVlrcrobes tells & lmmunity 2x
Genes & Gene Aclion 2x
Equivalent of six 1 x courses
from these 0PTl0NS:
Bicmetrlcs 2x
Evolution n Act on 2x
An mal Biolcgy 2x
Plants Frngi & Symb asis 2x
Chemistry for L fe Sciences 2x
G obal Environmenta Processes2x

Iiuerpool

BSc Microbiology

Year 2 Core

[)ne 0PTl0N from:
Genetic Analysis

t\/O ll|0tl

Populatian Ecolngy & Pest Control
Molecular Biology

Nottingham

BSc Microbiology

Year 2 Core

Manchester

BSc Microbiology

Year 2 Core

Sheffield
BSc Microbiology

Year 2 Core

Edinburgh

BSc Microbiology/Medical
Microbiology

Year 3 Gore

One 0PTl0N from:
lmmunolngy 3x
Molecular Brology & Senet cs 3x

[/lo ecu ar Cell Bioltgy 3x

Five 0PTl0NSfrom:
P ant Biotechnoloqv

Bioethics
Chemistry of l\lacromclecules
Bacterial Genes/Development
Food Preservation
Computlng
Practical Planl th/
Molecular Evolution

Four 0PTl 0 NS from:
trefe tXPfeSSl0n

lmmunology
Commercial Exploitation of Plants
Genet c Enqineer ng
P ant Pathology
Biomaths

Four 0 PTI 0 NS from these or
other modules:
Practical Biochemistry
Struct, & Funct. 0f llacromtlecules
Biolaglcal Membranes
Biclogical lVessenqers
[ukaryotic Genet cs
Metabo ism Control/ManiPulalon
[/tcrob al Genet cs
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Liverpool

BSe Microbiology

Year 3 Core

Nottingham

BSc Mierobiology

Year 3 Gore

Manchester

BSc Microbiology

Year 3 Gore

Sheffield

BSc Microbiology

Year 3 Gore

Edinburgh

BSc Microbiology/Medical
Microbiology

Year 4 Core

Five 0PTl0NS from:
iVicrobial Drversity

ilil;Tl"ffiflfl'-
Mrcrobial Disease
Biotechnology
fultcrobes & Environment Control

Six 1x Courses from:

ilffilil:':ii,i,,,
Plan{-Microbe Interactions

Fermentation
[/olecular Plant Pathology
lndil$rial Appl 0f Mrcrobial Analysis
Bacterial Sene Expression

lfl;Tffi:il.

Four 0PTl0NS from:
Three lmmunalogy Courses +
lV|icrobiolo gy or Parasitolo gy

Aquatrc lVicrobtalogy
Molecular Microbiology
Advanced Infectious Disease

ilililI-t',"1,'#'
[/licrobial Biotechnolo gy

Designer Molecules

Six 0PTl0NSfrom:
Microbial Sensing

il,lilliillli'i,,,,,*
iff[i'#lil:J,""'-
Bacterial Differentiation/Genetrcs

Bacterial Pathogenesis

Biotechnology Topics

.r;r Table Notes
Thbles show only approximate degree contents as a great

deal of information has been summarized to fit. I am

grateful to colleagues for supplying module information

and apologetic to those whose module book complexities

defeated my tabulating powers!
'2x' 

indicates a module that is two times the length of

others in that column. Options choice numbers relate to

single size modules. Different degree courses operate

difference course lengths within them and sometimes

different course sizes across different years. Not recorded

on the tables is  the opt ion for  students to take s ingle

external modules in languages, etc.

*Edinburgh runs to the Scottish 4 year system, so only

the last 3 years ofthis degree are tabulated. The first year

includes courses such as:  or ig in and divers i ty  of l i fe,

quantitative biology, physics in the life sciences, chem-

istry for life sciences, environmental and community

biology, molecules and cells. As the table shows, many of

these topics are coveted in the English system in year 1 .

In conclusion, I hope that the quality and diversity of

microbiology degrees that we have in the UK will be

maintained with the advent of degree-benchmarking

and possibiy entirely web-based degree courses. Maybe

we should take another snapshot in a few years time to

check?

O Dr Liz Sockett is Education Off icer of the SGM
and can be contacted at Genetics Division, School
of Clinical Laboratory Sciences, Oueen's Medical
Centre, University of Nottingham, Nottingham
NG7 2UH.
Tel. 01 1 5 91 9 4496; Fax 01 1 5 97O 9906
e m ai I I iz.sockett@n otti ng h am. ac. u k

Furtherreading
C RAC Degru Catrse Grides :
Mi crobi ol ogy, I rtmtno/ ogy and
B iatecltnologl 200 1 I 200 2.
Hobsons. Available from
Biblios, Star Road, Partridge
Green, \(/est Sussex RH13
SLD (Tel .  01403 7 1081 1).
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The relationship
between
oostqraduate
btuO6nt and his or
her supervisor can
be atricky one,
Adrian Eley
describes some ot
the problems and
explores the need
for supervisor
training,

,

t

Research
an

Th e superv i so r - student
relationship is all
important! )),

CARTOON COURTESY IAN GEARY
UNIVERSIIY OF SHEFF itD

lWhat do supervisors do?
The term 

'supervis ion'  means many th ings to many

people,  depending largely on their  own exper iences

as ei ther student or  supervisor or  both.  Essent ia l ly ,

supervision should be the process oftraining the student

to become a successful researcher and for this to be

suitably recognized by the award ofa doctorate (or other

research degree). The student should not just be regarded

E r:iii,.,:-llr.].,:,t';.i r,r:.].ri.lr:L:l i'TODAYVOL23/MAY01

as 
'a 

pair ofhands', a means ofgenerating research data

for the supervisor to use.

The problem is that to be a good supervisor - a good

research trainer - one has to be successful in many roles.

As Phi l l ipps t  Pugh have descr ibed,  students expect

their supervisors to:

read their work well in advance

be available when needed

be friendly, open and suPPortrve

be constructively critical

have a good knowledge ofthe research area

structure meetings so that it is relatively easy to

exchange ideas

have sufficient interest in their research to put more

information in the student's Path

be sufficiently involved in their success to help them

get agood job at the end ofit all

It is clear therefore, that the demands on a supervisor

can be high and that the supervisor-student relationship

is fundamental to the supervision process. Many

problems that  ar ise wi th supervis ion can be t raced

back to the two parties' attitudes towards this key

relationship.

Problem areas

Common problems for students

A lack of:
resoutces and facilities

student rights and entitlements

clarity over supervisory roles

attention to process (e.g. methodology, evaluation of

data, etc.)

attention to the 
'whole 

Person'
attention to monitoring and support mechanisms

Common problems for suPervisors
Students not:

being independent enough

producing written work ofa high standard

being honest about their Progress
foliowing the sr-rpervisor's advice

realizing how much work is involved

making a real commitment to their research

Even the best supervisor will no doubt admit to

making mistakes in supervising as each student is

different and potentially needs managing in a different

sort ofway. However, there can be ttagic consequences if

things do go terribly wrong as shown by the suicide of

an American graduate student in 1998. This case

highl ighted the need to consider a d i f ferent  system

of moni tor ing the qual i ty  of  a graduate student 's

supervision. It was also evident that this was not just a

one-offcase and that others were known.

So if we all know that problems do occur, what can we

do about them?

search superuisor tlaining :
irrelevanf concePt or the keY to

The last few years have seen an increase in the

number of postgraduate students from the UK

and from overseas. As a result, more academic

staffhave supervisory responsibilities, often to a greater

extent than before. This increase has been accompanied

by external pressures from funding bodies for successful

and rapid completion ofresearch degrees and for early

publ icat ion ofresearch work in good qual i ty  iournals '

These changes are occurr ing at  a t ime of  increasing

pressures on academic statTwith regard to their teaching

and administrative duties. The combination of all these

factors could be bad news for the quality ofgraduate

supervision. Ifacademic staffare to carry out their new or

increased supervisory responsibilities effectively, there is

likely to be a need for increased staff development, as

individuals may need support ifthey are to successfully

supervise and support postgraduate students through a

research degree programme. The question is, do we really

need more supervisor training, or is this just an increase

in bureaucracy that we teally haven't got time for?
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'SSolutions
Unfortunately, there are no simple solutions. The nature

of academic research inevitably leads to a self-

perpetuating system: one generation of specialist

researchers trains the next and so on. lVhen studenrs

themselves eventually become supervisors they usually

have a very limited number of role models to turn to for

guidance. If their supervisors were not particularly

effective, students may often not have other points of

reference to help them develop better practice for

themselves. Therefore, ifnothing is done to change the

status quo, it is difficult to see how things can improve.

This is where the idea of supervisor training has emerged

from, in an attempt to change bad practice into good

practice and break the cycle of new supervisors

replicating the processes that they themselves

experienced.

Training has been introduced in many institutions to

help academics develop their supervisory roles more

effectively and avoid or resolve problems in the

supervisory relationship. It often takes the form of

discussion groups and may include topics such as

exchanging good practice, refining the role of the

supervisor and finding pra.ctlcaI ways to improve

standards. However, not all academics consider

supervisor training to be useful, of even necessary, and

this view seems to be coloured by two main problems.

The first is terminological: using the word 
'training' 

in

this context may suggest that supervisofs afe not

carcying out their supervisory duties correctly. This can

create a negative pefception of training pfogrammes,

particularly among more experienced staff who have

supervised research students and are reluctant to admrt

that they might need 
'training' 

to do something which,

they are akeady supposed to know how to do.

Programmes that focus on awareness of current issues

and enhancing the development of supervisory skiils

may stand a better chance ofovercoming this natural

defensive reaction. Second, there has been the issue of

provision. Supervisor 
'training' 

can often be provided on

an ad bocbasts and the programmes themselves may not

be properly thought through. There is a wide variation

between institutions, from those which provide poor

of in some cases non-existent programmes to those

which play an important part in developing graduate

education. For example, at the University ofManchester,

there is a contractual requirement for attendance at a

supervisor training programme at least once every three

years. Failure to attend means that the institution will no

longer support the supervisor and he/she is ineligible for

Research Counci l  s t  udentships.

As mentioned above, although training provision is

mixed across universities, help and guidance are

provided at national level. In 1994,the UK Council for

Graduate Education was established to promote the

interests of graduate education in all disciplines in

higher education institutions. It achieves this through a
series of activities, workshops, conferences and seminars
which often include rhe topic ofresearch supervision.

S Future prospects
External scrutiny of research supervision is likely to
increase. \7e are already expected to be in a position to

meet the expectations of the new QAA Code of Practice

on Postgraduate Research Programmes. Now HEFCE

has put forward plans to assess the quality ofresearch

provision and supervision, proposing that failure to meer

minimum standards would lead to research studentships

no longer being awarded. This further regulatory

mechanism in addition to the RAE would greatly

increase academic workloads even further.

If we are not unduly concerned about attracting

funding or research students, then research supervisor

training may well be an irrelevanr concept. However, if

we want to continue to attract research funding and the

best research students, then we have no choice but to

enhance our research supervisory skills - and be able to

demonstrate that we have done so. Some type of research

supervisor training or development programme could
help us to achieve this goal. As a first step, if you would

like to find out more about this issue, why not come
along to the SGM Education Group sessions at UEA in

September 2001. There will be two events, including a

symposium on Research Superuision: How to Get it Right
and a workshop on Prob/ems in tbe Superuisor-Stadent

Relation:bip. Supervisors and students are welcome to

attend and I look forward to seeing you there.

O Adrian Eley is Senior Lecturer in Medical
Microbiology, Division of Genomic Medicine,
University of Sheffield Medical School,
Sheffield 51O 2RX.
Tel. O1 1 4 27 1 2335; Fax 01 1 4 273 9926
em ai I a. r.e I ey @sheff i eld.ac. u k

Furtherrcading
Higher Education Funding
Council for England (2000).

Reuieu of Ruearch: Poggradtale
Stadent lssaes.

Djerassi, C. (1999). $(howill
mentor the mentots? Nature
397,29r .

Phillipps, E.M. & Pugh,
D.S. (20OO). H au to get a P bD,
3rd edn. Open University
Press.

The Quality Assurance
AgencyforHigher
Edtcation. (1999). C ode
of P ractice for tbe As s arance
af AcademicQzality and
Standards in Higber Eclucation:
Pastgradtate Ruearcb
Pragrammes.
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Millennium science centres and life
sciences education
Leigh Fish

The next  generat ion of  sc ience centres rs

opening across the UK of fer ing exci t ing

learning opportuni t ies in microbio logy,

biotechnology and genet ics.  These new centres alm

to enthuse ancl  mot ivate v is i tors about sc ience and

technology through exl"r ib i t : ions,  sc ience shows,

informat ion technology ( IT)  faci l i t ies,  Imax c inemas

and more t radrt ional  pract icals ancl  workshops'  The

unique combinat ion of  learning formats and t ra ined

science communicators in these inspiring environments

is a l ready proving popular  wi th a w: ide range of

audiences.

The Natior-ral Lottery's Millennrum Commission, the

tVellcome Trust and public and private sector funding

partnerships bequeat l ' red the network of  new science

centres.  These have bui l t  on best  pract ice f rom

establshed centres like the Expioratory (rrow replaced by

At-Br isto l ) ,  Techniquest  in Cardi f f  and the Science

Museum's Launch Pad (London) They are acting as hub

organizat ions and forging l inks wi th univers i t ies,

industry, learned societies and research funders and are

working towards some of the tafgets expressed :in the

Science and Society House of  Lords Select  Commit tee

report .  Science centres target  members of  t l ' re publ ic

and community groups,  pre-schooi  chi ldren,  schools

and col leges,  fur ther and hig l ' rer  educat ion establ ish-

ments offering post- 1 6 vocational and non-vocational

courses,  and l i fe- long learners.  They of fer  careful ly

TeL 01 17 915 5000 Fax 01 1i 915 7200
email information@at-bri$ol org,uk
www,at-bri$al.org uk
Tel 0141 4205010; Fax 0141 420 5011
emalJ admin@gscorg,uk
\^]\^/\,{/.gsc,0rg llk
Tel 0191 243 8223; Fax 0191 243 8201
email general@centreforl fu ,co uk
www,lifeinteractiveworld,co uk
Tel 0121 3032983;kx0121 30313'15
emall enquiries@discovery,org,uk
ww|{i,discover}/Centre org,u|(

Tel 0161 275 2634r Fax 0161 275 2676
emall anna j,davey@man,ac,itk
www.mL]setlnl.man,ac.uk
Tel 0870 870 4771; Fax 0207 942 4302
elllail scietlcem|.]seum@nmsi,ac uk
\^/w\,^/ scief cemt]set]m.org,|]k
Tel 01 382 228 800; Fax 0l 382 868 602
emall allce,hague@sensatian,0rg uK
wi//w,sensatiotl,org,uk
Tel 029 20 475 475r Fax 029 20 482 517
email gen@techniquest org
\^iw\,V,tucrlniquest,org

Where can the
publ ic  qo to  be
baucat6d about
biological science?
Leigh Fish
describes the
current Science
Centre Scene.

Table 1 . Selected science cenfes (referred to in this article)

E At-Bristol
Harbourslde, Bri$ol BSl 5DB

I GlasuowScienceCentre'
50 Plcif c Quay Glasgow G51 1EA

I Life InteractiveWorld
Tlmes Square, Newca$le upon Tyne N E1 4EP

! Thinktank (Birmingham's Museum of
Science and DiscoverY)
144 Newhall Street Birmingham B3 1 Rl
(conespondence onlY)

I Manchester Museum of Science and Industry
University of Manche$er, Oxford Road,
Manchester lVl1 3 9PL

I ScienceMuseum
hhibition Road lcndon SW7 2DD

! Sensation
Greenmarket, Dundee DDl 4QB

I Techniquest
Stuart Street Cardif{ CF1 6BW

designed programmes using exhibi t ions,  laborator ies,

classrooms ancl discovery environments and it is in these

venues that both formal and informal learning are

flor-rrlshing.

There are current ly  1 1 science centres l is ted by thc

Br i t is l ' r  Interact : ive Group, so i t  shorLlc l  not  be hard to

find a science centre near you - many are also offering

outreach act iv i t ies and in-serv ice educat ion t ra in ing

(INSET) for  teachers.  Each centre is  d i f ferent ,  wi th

dist inct  foci  on the areas ofscience covered,  a l though

these often ir-rclude the life sciences. The \(ellcome

Trust has played a major role in funding seven of the

new centres and i t  is  these faci [ t ies that  feature most

biotechnology,  microbio logy ancl  genet ics.  Of the

centres not  a l ready open, most  wi l l  be complete in

ear ly summer (Birmingham Thinktank fo l lows in late

September), with pilot programmes already offered by

many to educational groups and the public.

Of the many and varied programmes on ofTer, micro-

organisms are speci f ical ly  explorecl  by At-Br isto l  and

Life Interactive \i(/orld, with Glasgow Science Centre

planning to of fer  real  t ime gold-coat ing and scanning

electron microscopy of  samples when they open fu l ly

in the summer.  Techniquest  in Cardi f f ,  one of  the

long establ ished science centres,  excels at  provid ing

microbio logy workshops in partnership wi th the local

Publ ic  Heal th laboratory Service where v is i tors arm

to f ind the source of  food poisoning at  a wedding

Biotechnology is  a lso

represented wi th a p lant

power game show (audi-

ence part ic ipat ion obl iga-

tory!)  and Science and

Plants for Schools (SAPS)

protocols.

Genet ics rvorkshops on

offer not only explore

chf  omosomes, nature/

nurture and evolut ion,

but also feature practical

act iv i t ies,  of ten using

protocols from the

National Centre for

Biotechr-rology Education

(NCBE) at Reading. These

include solv ing a cr tme

using a 
'suspect 's '  DNA

and restr ic t ion enzymes,

s imulated 
'pre-natal

screening of  embryos'

using the same tech-

niques, or extracting DNA

from plant  t issues.  L i fe

Interactive -World is closely

l inked wi th the research

genet ics centre of  the

m TODAYVOL2B/MAYO1
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Science Centre features a

mult imedia theatre and

vir tual  sc ience theatre

powered by a powerful

Silicon Graphics compurer

which allows data from

microscopy and medical

imaging technologies

l ike magnet ic resonance

imaging,  u l t rasound and

the'v is ib le human'  project

to be explored ir-r real

t ime interact ively.  The

running of  educat ional

programmes specifically

designed for these new

media (Glasgow houses

the only orher rhearre

outside Japarr) allows in-

depth explorat ion and

coverage specifically

LEFT:
V s tors phatocopy the r DNA using
PCR at the lVanchester l\4useum,
University of l\ lanchester
COUR]ESY SUSAN BUttEID AND THE
[/]AN CH ESIER IV] I.]SE[] [/], UNIVFRSITY
OF I/ANCHES]ER

Furtherreading
British Interactive Group
I ist ofUK science centres:
http://www.big.uk.com/centre
s/index.htm

Hause oJ Lords Selex Comntittee
3 rd Repart fuIl text:
http :/iwww.parliament.the-
stationery-off ice.co.uk/pal
ld 1 99900/ldselect/ldsctech/
38/3801.htm
AIso available from HMSO:
House ofl,ards Se/ex Contntittee
3rd Report HL38 (.14 March
2000):  ISBN 0 10 401800 4.

L
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nearby University of Newcastle and its programmes

strongly feature genet ics,  inc luding DNA subspecies

ident i f icat ion and 
'genet ic 

engineer ing for  beginners '

wi th t ransformat ion of  cel ls .  The polymerase chain

react ion (PCR) is  used at  Techniquest ,  At-Br isto l ,

Glasgow Science Centre, Life Interactive World and the

Manchester Museum of Science and Industry to amplify

mitochondr ia l  DNA from cheek cel ls  and show the

power ofthis tecl'rnique in detection and diagnosis.

In addition to the basic skills learned by participants

in these programmes (developing observation, consider-

ing evidence and drawing conclusions) the act iv i t ies

are extended to use real screntific techniques and are.

of ten l inked to the ethics involved in apply ing that

science.  In consider ing the use of  PCR to detect

genet ical ly  modi f ied crops,  hepat i t is  C contaminated

blood or  foot-and-mouth disease,  v is i tors achieve a

greater understanding ofthe type ofwork scientists do

and are more able to examine and understand some of

the ethical  impl icat ions.  Debates at  Glasgow Science

Centre,  At-Br isto l  and Birmingham Thinktank

encoluage visitors to draw their own conclusions and to

be more confident in rnterpreting newspaper articles and

TVprogrammes.

At many of the new centres, the exh.ibitions feature

current hot topics in science and canvass the opinions and

views of visitors. The education programmes are closely

tied in with the exhibitions, each reinforcing messages

and content in the other. Although most ofrhe centres

have laborator ies and c lassrooms, several  of the larger

institutions have brought together diverse tools to assist

with their communication aims and l-rave linked these to

the education programmes. Increasingly, planetaria are

being used as 360 degree projection spaces and feature
journeys through the body as well as star fields. Glasgow

tailored to the needs ofeach educational group.

Many of the new centres are equipped with IT facilities
which al low v is i torr focussed research and learning,  in
addrt ion to of fer ing t ra in ing in comput ing ski l ls  and
act ing as a showcase for  sof tware.  IT wi l l  increasingly

be used for  v ideo conferencing and debat ing,  to a l low
visitor opinions and views to be shared nationwide and
for  combined mul t imedia presenrar ior- ls  across the
centres - visits by real scientists will be shared by science
centres, giving more effective use of scientists' time and
a bigger audience.

Science centres have the potenr ia l  to br ing science
closer to its public and these are truly interestir-rg times.

O Dr Leigh Fish worked as content manager on
the Get Connected! Gallery for AtBristol before
moving on to Glasgow Science Centre where he
is currently a staff scientist involved in the ongoing
operations of laboratories and lT suites. He can be
contacted at Glasgow Science Centre, 50 Pacific
Quay, Glasgow. G51 1 EA.
Tel .  01 41 420 5Ol  0;  Fax 01 41 42O 501 1
e m ai I I e i g h.f i sh @g sc.org. u k
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Microbiologists and maths
Ron Bishop &Adrian Eley

Biologists, of course, are traditionally hopeless

at  maths,  but  nowadays the term 
'hopeless '

seems to have acquired new depth of meaning.

\(hy are so many of today's microbiology students, at

least in the UK, so completely incapable of handling

numbers properly? Almost every microbiology tutor,

usually no great shakes mathematically themselves,

despairs at student attempts to manipulate data and

understand quantitative concepts. A recent symposlum

of the Society's Education Grotp \Deueloping Mathe-

matical Ski/lt in Microbio/ogislr at Exeter last September)

explored the problem.

*,Scared of maths
SThy are we so scared ofmaths? Roseanne Benn, ofthe

Institute oflifelong Learning at the University ofExeter,

has studied the attitudes and experiences of English

adults. She has shown that people in general can and do

cope quite well with numbers (betting, numerical and

logical quizzes, money), but only by abandoning'school

maths' and developing their own roundabout methods.

It's not mathsp er sel>utforma|school maths'that is really

the problem for most people, including many graduates.

She has outlined a iong series ofvery convincing reasons

why there is a cycle ofaversion between teachers and

learners and why formal maths teaching in primary and

secondary school  is  perceived by most of  i ts  v ict ims

as being authoritarian and not intrinsic to real life

situations.

.!,Maths help
Clearly, microbiology students are coming into tertiary

education sharing many of these attitudes. Tutors

f ind that  they need to 'spend large amounts of  t ime

repetitiveLy going over very basic points with individual

students,  and discussion throughout the symposium

reinforced the benefit ofas nearlv as possible one-to-one

remedial tutorials. But the days ate long

since gone when we could find

the t ime or resources to do

this rout inely.  Money helps,

though, as was impressively

shown by Helen Robert of the University of North

London. UNL is institutionaily a strong suPporter

o f  r h e  c a p a b i l i t y  c u r r i c u l u m ' c o n c e p t  a n d  r s

prepared to devote some institutional

funding to non-specialist maths and 
'

numeracy support. Helen and her colleagues

in the School  of  Communicat ions .

Technology & Mathematical Sciences,

advised by a university-wide Maths

Group, developed 
'Data 

analysis' and
'Maths through IT' modules that ute

taken by a very wide range of beginning students.

Crucially, a central maths workshop, staffed for 10 hours

per week by two very experienced, patient and approach-

able further education teachers, and with purpose-built

facilities, is available to support the students. The

workshops are extensively advertised during module

classes and provide a wide range ofboth web- and text-

based materials in addition to the personal and group

contact. Diagnostic tests mapped onto a learning grid

help students to identify their particuiar problems and

banks ofdata taken from Honours projects and other

sources provide learning examples that ate directly

re levant  to each student 's  specia l ism. Extensive web-

based delivery allows student progress to be monitored

more easily and also allows them to support each other

through on-line discussion groups.

:lt Numeracy package
Several microbiologists around the country have started

their own initiatives. Kay Hack of the School of

Biomedical Sciences, University of Ulster, was able to

get funding to develop a compLete numeracy package

for entry-level students. It is CAl-based to facilitate

independent Iearning and to bui ld in assessment.  A

diagnostic section identifies sttengths and weaknesses

and can plot changes in skill level throughout the

student's career. A wide range ofcolleagues was surveyed

to define the mathematical skills that are really needed

by life sciences students and these are developed in the

on-line tutorial sections, again linking the exercises to

course and module content  by using subject-speci f ic

examples. The content of the package can easily be

changed for different student groups and modified rn

the Iight ofexperience. The database allows comparisons

between student groups or institutions as well as

customization of information for the students and their

advisers. Interestingly, it suggests that new postgraduate

students may be even less numerate than first year

undergraduates - perhaps their tutors have learned to

avoid the numerical stuffin later parts ofthe courses!

.oc O several on the market aimed

particularly at biologists. One, with

the seductive tide of Easy Matbematics far
Bio/ogists, seemed in particulat to Iive up to

its claim, so its author, Peter Foster of the

University ofCentral Lancashire, was asked

to out l ine the or ig ins and rat ionale of the
'book.  

I t  s tar ted f rom the common

observation that students were unable to

do the vety simplest ofcalculations, such

as dilutions or concentrations. Concerned staff

in the Biological Sciences Department at Central

Lancashire t r ied to develop a ski l ls  module including

Most microbiology
students are scared
of maths. Ron
Bishop and Adrian
F l o r r  c h r r o  e n m a

resources ano
strategies developed
to combatthose
fears and give
confidence to the
innumerate.
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Home thoughts fiom abroad

:1.'.:,':::' t,; i'',i ::,,i],,,t:.|r' :a:,:

Sun, sea and science on Galifornia's Biotech'Beach

My scient i f ic  research career star ted in my

home town at the University of Newcastle

upon Tyne where, after a PhD and postdoc with

Dr Colin Harwood, investigating protein secretion from

Bacillus subti/is, I was offered a research position at The

Scr ipps Research Inst i tute,  commencing June 1999

Scr ipps is  located in La Jol la on the Paci f ic  coast  just

north of  San Diego in southern Cal i fornia and is

surrounded by numerous research institutes and

biotechnology companies (hence San Diego's sui tably

tacky nickname of 
'Biotech'Beach'). My new lab was to

be that of Prof. James A. Hoch who is a world renowned

scientist in the field ofbacterial signal transduction. The

international reputation ofScripps combined with that

of my potential boss meant that the job offer was hard to

turn down and a move to the USA would, I hoped,

facilitate my scientific educarion and my long-term goal

of a good academic position back in tl're UK.

As might be expected the labs within Scripps are very

well funded and the institute provides a great platform

to conduct stimulating research. Since there is no formal

teaching, Scripps is organized for pure research and

supported by on-site core facilities that take care ofevery

scientific service that might possibly be required.

I went to the States with the intention ofworking hard

but the major difference between being a postdoc at a UK

university and at an institution in the USA is the high

Ievel of work that is demanded in the latter. This was

reinforced on my first encounter with my new boss

when i t  was pol i te ly (not ! )

pointed out  to me that
'postdoa 

tuork six days a tueek

in ny /ab'. A typical work

day for a postdoc in the lab

starts at 8 am and finishes

af ter  7pm with a bt ief

per iod somewhere in the

middle to inhale lunch

(no long lunches in the

pub for  me anymorel) .

Furthermore, with two lab

meetings per week there

is constant  pressure to

genefate new data to

present to the boss and the

rest ofthe research group.

A postdoctoral position

in the USA is regarded as a

tra in ing posi t ion and

consequently the salary

can often be less than that

of  a technic ian wi th

signi f icant ly  less exper i -

ence and qualifications.

However,  th is aside,  the

salary is still better than the

UK ( in my exper ience at  least)  and as a consequence

tr ips south of the border to Mexico and to the br ight

lights ofLas Vegas are regular events.

In general, the day-to-day operation of the labs at

Scripps seems to proceed in a similar manner to those in

the UK, complete wi th the usual  minor problems and

petty annoyances of  a busy 1ab environment.  From a

purely academic point of view I have learnt a ttemendous

amount from my time in the USA and I have been able

to build on my knowledge of molecular microbiology

and extend it into the previously unknown realms of

biochernistry and structural biology. The attitude

towards research in the USA centres around working

hard and efficiently in an independent manner and

accumulating publication quality data in the shortest

possib le t ime. I  f i rmly bel ieve that  th is at t i tude rs

one of the most important things that I will take away

from Scripps. Furthermore, the education I have gained

has broadened my scientific horizons and prepared me for

future phases ofmy research career.

These are my personal thoughts and experiences and

they are limited to the research environment of The

Scr ipps Research Inst i tute.  To anybody consider ing a

postdoc in the States I  can honest ly  recommend i t  for

the experience and the education, but go prepared to

work hard.  Thete seem to be a lot  more opportuni t ies

for biological scientists in the States and particularly in

San Diego.  These opportuni t ies,  combined wi th the

better salary, the weather and the great Scuba diving,

make the decision to return to the UK a difficult one for

me. I wait in hope of a shake up in the British educational

system which would allow better salaries and contracts

for academic research scientists in the UK. This would

help reduce the brain drain and ultimately make my

decision to return to home soil a lot easier. After all, San

Diego is a long way away from the bars of the Newcastle

Quayside and the sacred turfofStJames' Park.

O Dr Keith Stephenson, Research Associate,
Division of Cellular Biology, Departmentof
Molecular and Experimental Medicine, The
Scnpps Research Institute, 10550 North Torrey
Pines Road, La Jolla, CA 92037, USA.
Tel. +1 858 784 7909; Fax +1 858 784 7966.
e m ai I ke ith @sct i p ps.ed u

Keith's career path

BSc (Hons) Microbiology, I 992
U niters ity of N eucast k apon Tyne, U K

PhD Molecular Microbiology, I 996
U niuersitl ofNrucastle upon T1ne, U K

Postdoctoral ResearchAssociate, 1996-1999

U ilurs ity af N ewca: t le upan Tyne, U K

Postdoctoral Research Associate, I 999-Present
T he S cripps Ruearch lxstinte. C A, U S A

Keith Steohenson

Keith Stephenson
discovers the pros
and cons of
postdoccing in the
USA.

BETOW
Kelth tuna f ish fg off the coast oi
Mex ico .
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The Marseille contrast
TraceyDuncombe

Stephanie Hunter, a fourth year sandwich

student, spent last year at Marseille University,

France.

One of the primary concerns of anyone contemplating

study abroad must be their ability to cope with the

language, and the British with our stereotypical

ineptitude for languages epitomize this. However,

Stephanie Hunter is one of a growing number of

UK students who have chosen to include a placement

abroad as part oftheir biological science degree. 
'I 

already

had A/S level French and took extra French units as part

of  my degree course in Birmingham so I  wasn' t  too

worried about making myself understood. I did find the

lectures hard going. Not only were they 4 hours long,

with a short break after 2 hours, but also the tutors

dictated notes. Luckily, I was able to borrow notes from

a fr iend to make sure that  I  d idn' t  miss anything.  The

days themselves were long too; we studied from 8 in the

morning to 6 at night.'
'The 

course in Marseille was lecture-based and there

was no laboratory proiect. There wasn't much course

work either as most of the marks went on exams. I was a

little disappointed with the content of the programme

because it contained more general biology than my

course in Birmingham.'

The structure of the French university system is very

different from that of the UK. It is a tiered system

whereby almost everyone entering university at 18 years

old spends 2 years studying for a 
'first 

level degree'. This

is a general qualification in which students select a major

f ie ld,  e.g.  sc iences,  and a minor f ie ld,  e.g.  c lassics.  The

curriculum is divided into required and elective units of

instruction. 
'Students 

who go onto their third year face

the equivalent ofour BSc but really it is a level lower.

Those who are still

in terested in cont inuing

their  s tudies af ter  their

third year would go on

to take a Masters-type

coufse.'
'\(/hat 

I liked about

studying in France was

the at t i tude of the French

to studying.  I t  is  a lot

more relaxed compared

to the UK. There was

less pressure on me also

as I  only had to get  20

credits to pass the year.

However,  th ings didn' t

always run smoothly.

There is generally a lot

more bureaucracy under

the French system and

this made it difficult,

for example when I

wanted to change certain modules.'
'Marseille 

was a great place to study. There weren'r

many Brits there so I was forced to get on with everyday

life in France, but I was glad to do this, my French and my

conf idence have improved because of i t .  I 'd  def in i te ly

recommend this experience ro orher students both to

experience living in another counrry and the different

culture. It has also opened up a number ofopportunities

to me as employers frequently ask for fluency in a second
language. I might also consider returning to study lor a

PhD in France.'

Timeabroad
The Universiry of Birmingham parricipates in the
SOCRATES scheme wfuch allows students to spend a year
stu.d y i ng b io logy,, languuC:. und 

:u.l 
r: 

:e,in 
a European

universitv - therebv extending their biological science
degree to 4 years.

Many other UK universit ies offer biological science
courses which include eirher a period of full-time study
in an overseas insriturion or work experience abroad. For
details see Tbe Officiat IICAS Guitle or the CRAC Degrt
C o ars e G u i de : M i crob io I agy, I mm u n a / og1, n o d B iotrc b n o t o gl
(Hobsons. 2001 ).

Gradl ine Edi tor
Tracey Duncombe
relates the
avno r i on r -oq  n {

astudentfrom
the School of
Rincn iannocg , v v v r v r  r v v e t

University of
Birmingham, who
spenttime abroad
as part of her
studies.

LEFT
0ld Port ,  Marse l le ,  at  n ght .
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schools
Peter K, Robinson
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Biology resources

4Teachers
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Nowadays, the launch of a new website is

generally little to'write home about'. However

when the University of Central Lancashire

launched its Biology4All.com site in September 2000

this was another significant step towards bridging the

gap between biology schoolteachers and the academics

in universities and research establishments.

The Biology4ALl proiect actually began some years

earlier when, in March 1998, staff at the University of

Central Lancashire launched a free email discussion llst

(called BIOTUTOR-L) specifically for biology teachers

in local schools around the Preston area. Teachers could

email problems and requests to the discussion list and

then either university staffor other teachers could email

a response. A rather unusual feature of this list - and

perhaps a key reason for its success - was that it was

private, with subscription being restricted to teachers

or others with a professional interest in biology. This

meant that teachers could discuss real problems without

fear of  their  pupi ls  
' l is tening 

in ' .  Thus,  whi ls t  s imi lar

discussion l is ts,  bul let in boards and chat  rooms

have struggled to achieve significant interest, the

BIOTUTOR-L list quickly outgrew its 1ocal roots and

achieved national coverage within its first six months of

operation. Currently, there are about 310 schools

subscribed to the service, mainly from the UK but also

from Australia, New ZeaIand, Zimbabwe, the US,

Austr ia,  Denmark and the Phi l ippines.  Last  year the

Listserver in Preston distributed over 200,000 emails to

members of the group. Indeed the list has proved so

successful that a second list (SCITECH-L) has been set

up to provide a similar service for science technicians

in schools.  \T i th in e ight  months SCITECH-L has also

E i:llii;i:i:*;lll1,:ll!,i.,l ;l''IOEAYVOL2S/N/AYO1

grown to have over 100 subscribers and has generated a

staggering 500,000 email deliveries.

The BIOTUTOR-L discussion l is t  thus provides

an excellent forum for biology teachers to share good

pract ice and resolve problems. I t  is  a lso increasingly

being used by learned societ ies and univers i t ies to

advertise events and projects that may be ofinterest to

schoolteachers and their pupils. As well as the SGM, the

Institute of Biology, Society for Experimental Biology,

the Biochemical Society, Physiological Society, Science

Museum, BBSRC, BBC (Education) and Royal Society of

Chemistry have all used the service over the past year.

Emai l  d iscussion l is ts are,  however,  not  necessar i ly

the best way of disseminating complex information

such as practical schedules - as most people who have

tried to send an email attachment to multiple recipients

wi l l  generai ly  conf i rm! Consequent ly,  the Univers i ty

of Central Lancashire developed and launched the

Biology4ALL.com websi te (ht tp: / /www.bio logy4al l .

com). This houses a resources library where teachers

can both retrieve and deposit practical schedules, lesson

notes,  spreadsheets,  PowerPoint  presentat ions and

images.  This websi te is  now l is ted on al l  major  web

search engines and currently receives over 700 visitors

per week (generating 3,000 page impressions per week).

The resources library welcomes contributions from

SGM members who have information which they feel

may be useful for GCSE and post- 1 6 teachers and (very

importantly) which is free from copyright restrictions.

The website also provides information for those

interested in studying bio logy at  univers i ty  and

houses a links page to aIl 2)0 UK university bioscience

departments (including medical, dental and veterinary

schools) .  A jobs page also enables v is i tors to f ind

employment in the field of biological sciences. The site

also acts to help advert ise the schools l ia ison events of

UK universities and a list ofuniversity lecturers prepared

to visit schools to give talks is expanding steadily.

The recent endorsement of Biology4All.com by the

UK Life Sciences Committee was another pleasing step

in the development ofthis project and should hopefully

encourage wider interest  in the proiect  f rom the UK

higher educat ion community.  Should anyone wish to

subscribe to either ofthe two discussion lists, or ifanyone

feels that they have either content or expertise that could

help in the development ofthis project, please contact

me.

O Dr Peter K. Robinson can be contacted at
Department of Biological Sciences, University of
Central Lancashire, Preston PR1 2HE.
Tel.01 772 89391 1 ; Fax 01 772 892929
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Where do HE
educators f ind
advice and
resources to
support bioscience
teaching?
The Learning and
Teaching Support
Network aims to
meetthis need.

It's time to stoP reinuenting the
learning and teaching wheel!
Heather Sears

/L Acud.mic staff simply do not have the time to

I*ud. through the alphabet soup of acronyms
-
- adopted by the numerous projects and national

in i t iat ives in learning and teaching.  Consequent ly,

the wheel  has been reinvented many t imes,  wi th the

dupl icat ion of  projects and inadequate disseminat ion

of results. Fortunately, the LTSN (yes, another

acronym!) ,  has been establ ished to co-ordinate and

share information in a coherent and accessible form

within higher education. LTSN stands for the Learning

and Teaching Support Network, a national network of

24 subject  centres dist r ibuted at  univers i t ies around

the Uni ted Kingdom and a gener ic cent te,  based at

the network headquarters in York. The LTSN Centre

for  Bioscience,  based at  the Univers i ty  of  Leeds,  is

the subject centre for the life, food and agricultural

sciences.

The diverse range of subjects that falls under the

bioscience umbrel la certa in ly has i ts  own unique

chal lenges.  Bioscient is ts ident i fy  most  c loseiy wi th

their  part icular  d isc ip l ine (what 's  your response to 
'5 'o

tuhat is it you actually do?'Prol:ably not'll/e// actua/|1, I'n a
'bioscientilt'). Biologists also tend to be more receptive to

ideas when they are talking to their own species. That s

why LTSN Bioscience has three Subject Specialists (all

biologists, with different backgrounds and expertise), to

act  as disc ip l ine-speci f ic  contacts.  Our exper iences

in research and teaching means that we are only too

aware that many academic staff work in a research-

dr iven c l imate,  where teaching excel lence of ten goes

unrecognized.

:::. '  Teaching ideas and material ; practical,
so l id  and tangib le
One of our first activities was to survey the community,

asking what our pr ior i t ies should be.  The overal l

response is summarized from one of the replies'Tearhing

ideas and material; practica/, so/id and tangib/e'. Here

are the most popular  requests and what we're doing

about them,

tt:sn
and Teaching

Support Network

Dig i t a l  image  bank .

Microbio logists are

fortunate that the ASM

already hosts an exceilent

bank of  h igh qual i ty

images that are cleared for

non-profit educational use

(www. microbelibrary.org)

but  other d isc ip l ines are

less iucky. The images

that are available are

distr ibuted across

innumerable indiv iduals

and organizations. \7e

are currently coliating

exist ing mater ia l  and

defining areas of high

priority. Many lecturers

take a r isk in using

copyright material in

lectures and handouts -

we aim to make images

freely available for

educational use.

Lea rning
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Compend ium o f  good

p rac t i ce  and  i nnova t i on .

Case studies are a useful

and quick means of

decid ing which methods

and techniques estab-

l ishecl  e lsewhere could

be applied to yolrr own

teaching.  Thus,  we are

col lect ing case studies

of good practice and

innovation in learning and

teaching from across the

sector. In addition, we aim

to provide a centra l

repository of tried ancl

tested practical classes, including evaluated alternatives

to t radi t ional  laboratory exetc ises,  as th is v i ta l

component ofa life science degree is under considerable

pfessufe due to reduced funding,  increasecl  student

numbers and diversity ofstudent abilities.

Assessment.  Increasing student numbers have

also put  pressure on the assessment process.  LISN

Bioscience has consic lerable expert ise in a l ternat ive

assessment methods such as peef  assessment and is

sharing it in a series of rvorkshops and articles. \7e

are also part  of  a major  project ,  headed by the

LfSN Generic Centre, look:ing at various aspects of

assessment.

Special  interest  groups.  Ve wi l l  short ly  be forming

our first special interest groups to address and develop

specific topics from a biology perspective. Foliowing on

from the issues raised above, unsurprisingly, the most

requested topic for discussion is assessment!

The Knowledgebase. rVhere are all the resources going

to be stored? In our on- i ine informat ion serv ice,  the
'Knowledgebase' ,  

accessed through our websi te.  Now

developed and ready to grow, users will have rapid access

to evaluated information on a wide range of learning,

teaching and assessment strategies and products.

,, i :: We need yout help!
Although we can provide information, resources and

advice, it is up to you to decide to share your expemise

and experience with others. You might be surprised to

find that your normal practice is another's innovation

and vice versa. The first step is to register wirh rhe Centre

to find out more about the services that v/e can offer you

and your colleagues. tWe look forwarcl ro working with

you.

O Dr Heather Sears is a Subyect Spec ialist at the
LTSN Centre for Bioscience and can be contacted
at LTSN Centre for Bioscience, School of
Biochemistry & Molecular Biology, University of
Leeds, Leeds LS2 gJT

Tel. 01 1 3 233 3001 ; Fax 01 1 3 233 31 67
e m ai I lts n b iosc ie nce @b m b. leed s.ac. u k
we bsite http : / / b i o. lts n. ac. u k/

j.t,;f,.1 i
"ill:ii i.W
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LTSN Centre staff: Dr Heather Sears
(r ght) and lt/rs lrish Walker (left)

THIS PAGE TOP
Students us ing m croscopes.
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Subject Special st, and Professor
lan Hughes,  Centre Co D rector



Yolande Knight
of the LTSN
describes some
usefulwebsites
for microbiology
teaching.

From Anabaenato zoonoses:
electlon ic m ictobia I ed ucation
resoulces at your fi ngertips

Table | . Usetul websites (refened to in this article)

Yolande Knight
\i7hether we like it or not, the internet and web

are revolut ioniz ing informat ion exchange,

with enormous implications for the academic

community in the arenas of research and education. The

sheer scale of this information mountain can overwhelm

even the most enthusiastic of surfers. In December 1997

it was estimated that at least 320 million pages of

information existed on the web. If you are a teacher

interested in incorporat ing electronic resoufces lnto

your module material, the time required to search out

decent material can be frustrating and may result in a

dented moni tor  and some fancy explain ing to your

department's computing servrce

At LTSN Bioscience we aim to ease th is Process,

provid ing informat ion and l inks to useful  websi tes

and inviting reviews from users. Some examples of

microbiologically relevant websites for learning and

teaching are described below (see Table 1). An expanded

l is t  ofresources re levant  to th is ar t ic le can be found in

Iles o arce N e ws onour website.

,, Websites
As a first port of call for the m:icrobiological sutfer, we

would recommend three major  websi tes,  a l l  of  which

provide reviewed l inks.  BIOME is a gateway which

provides a searchable catalogue of  internet  s i tes and

resoLlrces covering the health and life sciences and is a

great way for cutting down your search time. The

American Society for Microbiology's'Microbelibrary', rs

a peer-reviewed, web-based col lect ion of  academic

resources for microbiology educators. Its contents

include images, curticulum activities and the society s

new journal,441 crob iology Education. Emarl discussion Iists

are also available and extremely active! Merlot Biology

(Mul t imedia Educat ional  Resource for  Learning &

Online Teaching) is a free and open resource designed for

teachers and students in higher education.

Thousands of  subject-speci f ic  websi tes can also

be found by the determined. The l inks ment ioned

previousiy provide gateways to a number of these sites.

For example, within the pages of Al1 Virology on the

web you wi l l  f ind educat ional  resources,  inc luding

on-line course notes and tutorials, links to specific

virus sites and the Big Piuure Boak af Viruses which

contains an extensive collection of searchable virus

pictures.  The Digi ta l  Learning Centre for  Microbia l

Ecology aims to use computers and network tech-

nologies to provide students and teachers interested in

microbiology and microbial ecology with resources that

may aid their learning and teaching This includes the

Microbe Zao (with guests able to visit 
'Poo 

Corner' and
'Redox 

Mine Shaft' to name but two) and Micrabe of

rbe Month.

Generic learning and teaching sites are often hard to

access through subject-specific gateways, but it is worth

persever ing,  as wi th imaginat ion they are every b i t  as

valuable to the invent ive teacher.  The Cast le Project

provides a free toolkit for the development of on-line

interactive multiple choice questions, with tips on good

pract ice in test  and quest ion design.  The Resource

Discovery Network (RDN), which iinks to BIOME, also

provides free'teach yourself' tutorials such as 
'Internet

Medic ' .  These tutor ia ls are aimed at  provid ing both

students and teachets with the skills to not only search

the web, but  decide on the qual i ty  of  the informat ion

found. 
' Internet  

Bioresearcher '  wi l l  be avai lable f rom

May20OI.

O Dr Yolande Knight is a Subiect Specialist
atthe LTSN Centre for Bioscience, School of
B i ochem i stry an d M o lecu I ar B i o I ogy, U n i ve rs ity
of Leeds. Leeds, LS2 9JT.
Tel .01 1 3 233 30O7 ;  FaxOl  1 3 233 31 67
e mai I ltsn bi osci e n ce @bm b. I eed s.ac. u k

I LTSN CentreforBioscience
r BIOI/IE
I American Society for I\,4icrobiolo gy [ilicrobelibrary

I [ilerlotBiology
I AllVirology
I Digital Learning Centre for lVicrobial Ecology

I Ca$leProject
I  RDN

http://bio,ltsn ac,uk
http //www biome,ac uk
http ://www,microbelibrary,org/
http //blology merlot,org :9100/Home,po
http ://www.virology,rlet/ garryJaitweb html

http r//commtechlab msLr.edtl/sltBS/dlc-me
http ://www,leicester.ac,Llk/cc/ltg/ca$le/
http://www,rdn.ac uk
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aids
JoannaVerran

Videoteaching

A further aid to teaching from the electronic

resource stable is that of videos and video-

streaming. A number ofprojects are underway

to provide video material for use in Iearning and teaching

of the biosciences. Shotlist Video Resources for Higher

Education provide subject-specific teaching video

materials available at minimal cost to all UK educational

establishments. The LIFESIGN project aims to identify

and develop a coliection ofvideo resources in the life

sciences and deliver these across the internet to users. The

project seeks active teaching academics in the life

sciences keen to use streaming video within their

courses and has set up a demonstration site to illustrate

examples of what is possible and to seek input into what

individuals require for their teaching.

Certain videos have also been produced specifically

for the microbiology educators' market. For example,

An Introduction ta Practica/ Micrabiology (priced f28.)0,

available from Joanna Verran) has been recommended

as support for Curriculum 2000. Another video,

Microbiology Laboratory Procedure covers topics such

as aseptic techniques, safety and using a microscope. It

is available from A. Vilkins, AVS, Medical Sciences

Building, University of Leicester, University Road,

Leicester LEl 9HN (price f,30, incl. VAT + p&p).

Fol lowing th is microbio logical  theme, a set  of  v ideos

entitled lntimate Strangers has been produced by the

American Society for Microbiology based on a US

television series. Designed to support microbiology

education in schools and colleges, it uses information and

footage supplemented with further academic learning

resources. A group of staff at the Manchester

Metropolitan University is currently evaluating both the

TV series and the teaching package with a view to

incorporation into their undergraduate curriculuir.

Dissemination ofthe findings through the SGM is likely.

Please contact Dr Joanna Verran (j.verran@mmu.

ac.uk) for further information on the lntinrate Stranpers

videos.

tD Dr JoannaVerran is a Reader in the Department
of B iol og i cal Scie n ces, M an cheste r M etropol itan
U n i ve r s ity, C h e ste r Street, M an ch e ste r M 1 5 G D.
She is a member of the SGM Education Group
Committee.
Tel.01 61 247 1 206; FaxOl 61 247 6325
emai I j.ve rran @m m u.ac. u k

Yearof
ScienGe

The Government has
declared a Year of Science
running from September
2001. The activi t ies, aimed
m a i n l y a t t h e  1 1 - 1 6 a g e
group, are being col lated
by NESTA. SGM wil l  be
helping to promote this
initiative by a range of
special activities (as well
a c  t h n c o  l i c t a d  n n  n  O ? )

i nc lud ing :

@ Competition for primary
schools - poster on
Microbes: Friend or Foe?

& Assembly pack for primary
schools - Microbes Make
the World Go Round

@ Poster pack for KS4 &
nnct-16 - A/ l i r rahac anrl

the Human Body

& Practical investigation
for Key Stage 3 -

Naturally Good for You?:
the antim icrobial effects
of health products

@ General participation in
events and initiatives
organized bythe UKLSC
Education Group
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Microbiology education in Mexico
Martin Collins

A web search
for Universities
in Mexico wil l

reveal a listing of some

IO2 publ ical ly  and

privately funded univer-

s i t ies and polytechnics

spread throughout the

country (http://geowww.

uibk.ac.at luniv/) .  These

vary markedly in size and

the range ofcourses offered

with virtually a complete

absence of named degrees

or departments of micro-

biology. However, micto-

bio logy is  an integral

component of many degree

or L icent iateship courses

spanning medicine, bio-

Iogy, molecular genetics,

food technology and more,

whi ls t  microbio logical

research is active in many

departments throughout

the country. By far the

largest and oidest univer-

sity is the Universidad

National Aut6noma de

M6xico, located in Mexico

City,  wi th about 300,000

registered students.

Another publicly funded

university in the capital is

the Universidad Aut6noma

Metropolitana (UAM) with which I have been associated

for the last 10 years through avariery ofBritish Council

and EU-funded initiatives.

UAM comprises three

separate campuses 1n

different parts of the city.

UAM-Iztapalapa (about

13,000 students)  is

s i tuated in an industr ia l

area and amongst its

specialities are biology,

hydrobiology, biochem-

istry and food technology,

and engineer ing.  I ts

organtzatton of micro-

bioiogy teaching typifies

that in many Mexican

universities and poly-

technics.  A major  course

in microbiology is taught

in the second year of study

and is common to several degree programmes, thus

classes are large and practicals a major feat of

organization. More specialist courses such as food

microbiology are taught in the third year to smaller

sized groups. Further specialization and a major project

are undertaken in the final year. Thus it is possibie for

students to graduate in several named degrees having

gained quite a range of experience in microbioiogy.

Such experiences may be extended through post-

graduate MSc courses, again under inclusive titles, e.g.

biotechnology.

Visiting staff from UK and elsewhere may be involved

in various aspects ofthese courses. Certainly those ofus

from Queen's University Belfast (QUB) have taught

courses ranging from food poisoning to microbial

molecular genetics, language rarely being a problem

due mainly to the l inguist ic  sk i l ls  of  the students!  On

one memorable occasion a course for industry on

microbiology and the development of organoleptic

characteristics ofyoghurt was jointly organized and run

by colieagues from UAM, Huddersfield, Nottingham

andQUB.

Postgraduate students and staff at UAM are

encouraged to make use oflnternational IJniversity links

and interactions typified by QUB-UAM links in which a

succession of students and staff from UAM spend some

time working in the Department in Belfast and those

from QUB spend t ime working on jo int  research and

teaching inUAM.

O Dr Martin A. Collins can be contacted at
Department of Food Science, Agriculture and
Food Science Centre, The Queen's University of
Belfast, Newforge Lane, Belfast BT9 5PX.
TeL 028 90 25531 4; Fax 028 90 668376
e m ai I m.col I i n s@q u b.ac. u k

I

ABOVE:
The Stock Exchange in lilex co City
I  the Zot la Rosa ( the we$ end,
not the ' red ight '  d  $r ic t l ) .

RI  G HT:
An expedition from the lab in the
UAltl Departmeri of Biotechnology
n 1997. We it srted a colonial $yle
town about 50 km outs de [,4exico
City, we I away from the pollutlon.

PHOTOS COURIISY [,1ARTIN COttINS
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Teachi ng teachens m ictobiology
and muCh mote: a biotechnology
summerschool
lan Sutherland

For the last t l ' rree years, the Inst i tute ofCell

and Molecular Biology (ICMB) at Edinburgh

University has hosted a summer school for

biology teachers involved in the new Scott ish syl labi '

Last year the focus was on the Advanced Higl"rer'biotech-

nology' programme. Although labelled'biotechnology'

much of thrs syl labus,  especia l ly  at  the pract ical  level ,

focuses ot t  mrcrobio logy.  Our courses have taken 10

teachers each year from a wide geographical spread of

Scottish scl-roois and FE colleges. Tl"rey spend five days

I iv ing in univers i ty  hal ls  ofresidence and at tending a

mix of  lectures and pract ical  sessions.  The opening

lectures, following registration on a Monday morning,

have updated the teachers on n-rolecular biology or have

covered a wider range of  b io log: ical  topics.  The aim of

these has always been to present a modern view ofbiology

at a level suitable for teachers for whom much has

changecl s:ince tl'rey obtained their initial degrees.

The Monday af ternoon is spent on microbio logy

practical work. Here it has to be remembered that with

the current age profile ofteachers, many will not have

handled bacterial cultures before. The teachers are also

subject  to the very restr ic t ive protocols reclu i red in

schools. tVhat would seem a simple undergraduate

practical has to inclucle very detailed safety instructions,

before we can start to look at a number of fairly simple

isolat ion procedures.  As ni t rogen f ixat ion featutes

strongly ir-r the syllabus, we place considerable emphasis

on f ree- l iv ing and symbiot ic  n i t rogen f ixers and the

spacing ofthe practrcal sessions is deliberately aimed at

givrng time for the isolates to develop.

In the fo l lowing days,  there is  a mix of  lectures and

pract ical  sessions wi th one day devoted to 
' industr ia l '

visits. It was especially appropriate that last year, in the

week when the resul ts of  the Human Genome Project

were announced, the guest  lecturers were f rom the

MRC Human Genetics Unit and the Medical Genetics

Section, based at the Eclinburgh -i7estern General

Hospi ta l .  Their  lectures covered the Human Genome

Project, genetic disorders and gene seqLrences. A further

lecture in th is area discussed the use of  monoclonai

antibodies in human therapeuttcs.

Evening sessions held in the hal ls  of  residence

ir.rcluded a showirrg of the video The Gift This has

been produced by the -Wel lcome Trust  as part  of  i ts

educational programme and deals with inherited human

genet ic d isorders.  A representat ive of  the Sfel lcome

Trust  out l ined some of their  projects and in i t iat ives in

the area of  educat ion and th is was fo l lowed by an

extended discussion on the ethical  problems posed by

modern human genetics and tl're ways in which they

might be handled within the school curriculum.

A half-day visit to the Scottish National Blood Trans-

fusion Service allowed an ir-rsight into the applications

of  therapeut ic proteins and diagnost ic  proclucts.  In

previous years v is i ts  have included the 
'Quest '  yeast

production facility and a meeting with'Do11y'the sheep

at the Moredun Research Inst i tute '  Last  year we were

able to include another highlight with a guided tour of

the'Front iers ofscience Exhibi t ion 'at  the Royal  Society

of  Edinburgh.  One problem which faces us when

organizing visits is that offinding suitable venues withtn

easy travelling range ofEdinburgh. \We are just too far

away from ant:ibiotic production plants in the west of

Scotland and several other suitable sites.

The pract ical  sessions in the laboratory have ranged

from elementary l-randling of micro-organisms to DNA

extraction and translormation. In these we are fortunate

that we currently host a full-time development officer

and technic ian in ICMB, funded by t1 ' re Science and

Plants for Schools (SAPS) programme of the Gatsby

Foundat ion.  Another teacher is  seconded part - t ime to

develop practical protocols to illustrate the new syllabr.

These teachers travel widely within Scotland (and fr-rrther

afield) trainirrg teachers and technicians in schools \7e

have aiso been able to call on the services ofthe National

Centre for Biotecl'rnology Education (NCBE) at Reading

and our at tendees have been educated and enter ta ined

by Dean Madden andJohr"r Schollar.
rWhile the teachers certainly spend an exhausting time

catching up with recent advances in these areas of

biology, all have found it a worthwhile experience as well

as an opportuni ty to make contact  wi th Edinburgh

Univers i ty .  A few even managed to spend some t ime

in the University Library, reading up the background to

the material they were working on.

The Summer Schools have been made possib le

through the financtal support of the \iTellcome Trust,

Uni lever p lc and ICI  ptc,  for  wl ' r ich the at tendees and

organizers are most grateful. Summer schools such as this

enable Scot t ish teachers to learn of  developments in

rapidly advancing fields such as genetics and biotech-

nology.  The course also provides a very useful  l ink

between Edinburgh University and some of the Scottish

schools and FE colleges from whicl'r it draws its students'

'Take 50 battle-
weary Scottish
biologyteachers . . ,
and return them to
their student daysl'
Auobfrom a
recent pafticiPant

BELOW
Part  c ipants I  ore ot  the
lnstltute of Cel and Molecular
Bioloqy (lCl\,48) at Ed nburgh
lJn vers ty summer schools lol
b io logy teachers
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Feedback f rom part ic i -

pants has been very

positive - 'tbi: 
eaent has

started the process ofprodacing

better infornted and tnore

ethiul/1 auare ttudents, by

doing tbe sante for 50

fortanate /eacheri .

Running the Summer

Schools has rnvolved a

steep learning curve.  I t

draws on a planning

commit tee f rom Edin-

burgl-r University, the

Learning and Teaching

Scot land Agency,  the

two development officers,

and local  school  sc ience

advisers.  I t  re l ies heavi ly

on the voluntary input

of  indiv iduals.  This a lso

means that as far as

possib le,  we use local

resources.  Hopeful ly  in

the future,  the Scot t ish

Execut ive wi l l  lend i ts

f inancia l  support  to th is

k"y e lement in the

continuing professior-ral

development of  a sect ion

of the teacl'ring professron

in Scot land.  Our sponsors

are also keen that such

opportuni t ies should be

extended to other parts of

the UK. Although we also

ir-rvite small groups of

scl-rool pupils to spend a

day ir-r the laboratory, by

target ing the teachers we

hope that we can spread

expertise more rapidly and

effectrvely.

O Professor Ian
Sutherland is in the
lnstitute of Cell &
Molecular Biology,
Edinburgh University,
Ruthertord Building,
Mayfield Road,
Edinburgh EHg 3JH.
TeL01 31 650 5331
Fax0131 6505392
email i.wsutherland@
ed.ac.uk
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Recent changes
to the structure and
contentofUKpost-
1  A  n r  r q l i f i r - e i i n n q

willaffectthe
knowledge and
skil ls that students
will have when they
enter university or
employment. Dariel
Burdass describes
the new system.

Table 1 . New and revised post-l6 qualifications

Gurriculum2OOO
Dariel Burdass

Changes to post-16 qualifications in England,

\fales and Northern Ireland came into effect in

September 2000. The new and revised post-16

qual i f icat ions are Iocated wi th in the new Nat ional

Qualifications Framework, which has been developed by

the regulatory authorities: the Quality and Curriculum

Authority; Qualifications, Curriculum and Assessment

Authority for \)fales; and Northern Ireland Council for

the Curr iculum, Examinat ions and Assessment (see

Tabie 1).

The aim ofthe changes to the post- 1 6 qualifications is to:

Ensure that all qualifications are valued and are

equally worthwhile

Encourage a broader programme of study witl'rout

sacrificing depth

Raise and widen levels of  student part ic ipat ion,

retention and achievemenr

Provide a greater opportunity to mix general and

vocational qualifications and to transfer from one

programme to another

The three broad categories ofqualifications are:

General (previously termed academic), e.g. Advanced

GCE [A level (A2)] and the new Advanced Subsidiary

GCE(AS).

Vocat ion-related,  e.g.  Vocat ional  A leve1 ( former ly

Advanced GNVQ) and Vocationally Advanced

Subsidiary

Occu pational, e. g. National Vocational Qualification
(Nvq;

Advanced Subsidiary GCE and Advanced
GCE

Most Advanced GCEs will have six ut-tits (previously

called modules).

in the curriculum. The second half of the Advanced

GCE, known as 42, will also have three units but will not

represent a qualification as such, but form the second half

ofstudy for Advanced GCE. It is thought that students

may take four to five AS qualifications in their first year

ofsixth form study and reduce this to three A2s in their

second year.

Most applicants to higher education are likely to have

AS grades on their  UCAS form, a i though as i t  is  not

obligatory to take the AS assessment at the end of the AS

course some students may not have tl"reir grades at that

stage.

Vocational Advanced Subsid iary and
VocationalA level
The Vocat ional  A level  wi l l  come in two s izes.  The

Vocational A level will have 6 units and the Vocational A

level Double Award will have 12 units. It is expected that

the 6-uni t  qual i f icat ion wi l l  be the most commonly

offered ofthe new Vocational A levels and that it will

form part  of  a mixed programme, e.g.  combining

qualifications from both the general and vocationally

related categories of the framework.

The Vocational Advanced Subsidiary will be a 3-unrt

qualification that will be available in a limited numbet of

subject areas.

I Keyskil ls
A new Key Skilis Qualification is also available and is

based on the first three skills listed below:

Application of number

Communications

Information technology

Improving own learning and performance

Problem solving

\Torking with others

The Advanced Subsidiary (AS) GCE will have three

units and will be a qualification in its own right as well as Further information about post- 1 6 qualifications can

being the first half of Advanced GCE. It has been be found in the publication Changes to Past 16

designed to bridge some of the gaps between GCSE and Quali.fications - A briefing for bigher education on changes to

Advanced leve1 studies and also to provide extra breadth tbe post 16 curricalum in England, '{/a/es and Nartbern

Ireland available from

UCAS (www.ucas.com).

tD Dariel Burdass
ru ns ed ucation projects
in the External Relations
OfficeatSGM HQ.
email education@sgm.
ac.uk

level ol
attainment

Higher leve /5

Higher level/4

Advanced evel/3
(entry nto h gher edtcation)

lntermediate evel/2

Foundation level/1

General
qualifications

e,g Adrrafced Subsidiary (AS)
and Advanced GCE (A2)

eg GCSIgradesA. C

e g GCSE grades D-G

Vocation-related Occupational
qualifications qualilications

e g NVQ evel 5

e g NVQ leve 4

e,g, Vocationa Adrlanced e g NVQ level 3
Subs diary Vocational A leveL

e,g, ln tef r t tedateGNVQ eg NVQlevel2

e g Foundaticn GNVQ e U NVQ leve 1

Entry level qualiftcattons can provide a basis for progressron to qualifrcations across the

f ramework at foundatron level.
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Theimpactof Developments
Gurriculum2Oq) EducationFunrFund

ln

I ',"' ' lt ,':oo.o'u'"- on r,0-Aprir at the A tgachgr's quidg to studvino thg
b l o c n e m l c a l  J O C l e t y  D r l S t O l  i V e e t l n g  t n a t  '  I  t  " .  r  . r

broughr together represenratives from eCA. UfUlenCe IaCt()fS 0t me yeast
exam boards, universities and schools to look at the Candida albiCanS
impact  the new AS/A levels wi l l  have on post-16

educationinschoolsanduniversit ies. I KeVin KaVanagh
Roger Barnes from St Edmunds School, Canterbury

summed up the views of many teachers when he reported

that schools and students were being overloaded both in

terms ofclass sizes and curriculum content. Class sizes

have risen by between 33 and 67 % due to pupils taking

extra AS level courses. This is a particular problem with

popular subjects such as biology. Larger class sizes have

had a direct effect on teaching methods, with hands on

practicals being replaced by CD-ROMs and lessons

becoming more teacher-focused, leaving little time for

debate.

Concerns have also been expressed over the content of

the new specifications. The depth ofknowledge required

by each pupil has not been reduced. So whilst teachers

and students welcome the opportunity to study more

than three subjects at AS level and increase their breadth

ofknowledge, the increase in workload has left them

l i t t le  t ime to develop their  independent study ski l ls .

There has also been a reduction in the amount of time

that students are able to spend on extracurricular

act iv i t ies such as music.  This wi l l  obviously have a

knock-on effect on the skills and experiences that

students will take with them to higher education.

Teachers are reporting that retention is not good and

many students are dropping back to three AS levels from

the four or even five they originally started to study.

Roger Barnes concluded his talk by calling on

universities to give clear and unambiguous advice about

entry requirements for 2002.

\7i11 the universities still be asking for three A levels?

This question was answeted in part by an atticle in the

Tintes Educational Higher on 13 April 2001,'Admi:sions

tutors blamed as AS leaels falter', vrhich reported the

finding of a study conducted by London University's

Inst i tute of  Educat ion which indicated that  many

universities are barely interested in the new AS level

qualifications and even less so in the key skills.

Ifuniversities continue to ask for three A levels and

students continue to feel under pressure from increased

workloads then fewer will choose to opt for the fourth

AS level. It appears that the new system is faltering

already because the potential consequences were not

considered before it was brousht in.

O Dariel Burdass, SGMHO

A roundup of recent proiects funded by
theSGM

Candida albtcansis a dimorphic yeast capable of inducing
- r  _ , , ^ . . r i _  ^  . ^ l  s , / q _ F m  a  d  s e n q e c  ^  . h n c e

a  a l l g s  U l  J U P E I  l l !  a  a l  l u  J / J , L r r r  u

rnmJnocompror r ised  as  a  'es l l lo 'd isease (e ,g ,  carce . .
A IDS)  o r  therapy  (e ,9 .  mmunosuppress ion  dur ing  organ
transplantat ion, broad spectrum ant biot c therapy). Whi e
C. albicans is a normal component of the body f lora i t  can
ind-ce  ora l  o r  vag  na l  th r -sh  in  suscepr ib le  nd iv idua s ,
The incidence of n{ection caused by C. albicans has nsen
s ign i f  i can t ly  in  recent  years  due in  par t  to  the  advent  o f
AIDS and also to new developments in medical iherapy. C
^ IA -^ -  " . - r ^  -  ^  ' ^^^ -  '+  v i ru lence lac lo rs  Lo  enab le  i ta r u t L a t  t J  s i l  r P r u y J  a  r a r  r q c  u l

to coLonize the host and avoid the attentions of the host 's
rmmune sysTem.

This book was produced with the aid of f inancral support
f  rom the SG M and describes experimenis to al low class-
based examination of the range of C. albtcansvirulence
r q e t n . c  I h p  h n n l "  i s  d e s i c n e d  f n r  r r q c  i n  - h e  q e r  o r  e  , r . l a  n l

l r ish second evel schooLs and provides the means of per-
'o r r r ing  over  60  exper i .nenrs  [o  eva luare  rhe  v i ru  ence o I
l h i c  i m n n r i a n l  n a r h n n a n  f -  - t l ^ ; . . ^ .  -  ^  ^ ^ ^ . 1  * ^ , 1 ^ l  + ^r a r  r r  y a - r  u g u r .  u .  a t D t L a I t S  l 5  a  g O O O  I | O O e l  T O T

studying m crobial pathogenicity since i t  rs an opporlunist ic
pa thogen and so  shou ld  no t  pose a  r rsk  to  the  heath  o f
the  worker  f  a  number  o f  bas  c  sa fe tv  o recaut ions
(dera i  ed  i r  Lhe boo l ,  )  a 'e  fo l loweo ,  The book  is  d  v  deu
into sections which deal wlth sa{ety, antrfungal drug sus-
cept ib i  i t y  tes [ i rg .  [he  d i .norph  c  t rans i t ion  i r  C .  a lb tcans .
adherence to  hos t  t i ssue,  ce l l  sur face  hydrophob c i ty
measurement ,  e r t race l  u ia r  enzyme produc t ion  and
phenorypic switci ' ing, lechn ques Lo examine each factor
are  de la i led  and suggest ions  fo .  var ia r io rs  a re  p"ov ioeo,
Us ing  the  suggested  var la t rons  a  teacher  w i l l  be  ab le
to  se lec t  a  par t  cu la r  ang le  in  s tudy ing  a  number  o f  the
v rr lence 'acro's. Suggesl ons {or obtain ng yeasr are also
provided and these include purchasrng from international
culture col lect ions but also obtaining samples from volun-
teers by using steri le cotton buds to take rubbings of the
inner surface of the cheeks. Over 60 0/o of the oooulat ion
carry this yeast in the mouth so th s can represent a good
source  o f  the  fungus  fo r  schoo l  use l

Thc 'cnhn ia  .ec  dcccr ihcd  i "  Ih is  booh are  in  rou t ine  uSe i r r
medical mycology but many have been altered by workers
n v p r  l h e  v e a r s  T h e  r n l l c r - i n n  o f  t e c h n i o r r e s  r u a s  . o a d

tes ted 'and f ine  tuned by  an  undergraduate  s tudent  and
the i l lustrat ions were prepared by an art graduate w th
experience n i l lustrat ing scienti f ic textbooks. l t  is hoped
tha t  th is  book  w l l l  encourage teachers  to  examine th is
in t r igurng  pa thogen and w i l l  fos te r  an  n te res t  rn  the
area o f  mic rob ia l  pa thogen ic  ty  n  schoo l  leavers ,  For
further detai s contact the author,

O Dr Kevin Kavanagh, Medical Mycology Unit,
National University of lreland Maynooth, Co.
Kildare, lreland.
Tel. +353 1 708 3859; Fax +353 1 7083845
e m ai I Kev i n - Kavan ag h @m ay. i e

lf you have any
ideas to promote
microbiology
teaching,why not
applyforan SGN/
n r a n f ? T h a  r r  r l o c

are publ ished on
p,89,  Appl icat ion
forms can be
downloaded from
t ho  cnm rn rahc i t o '' " "  " Y '
wwwsgm,ac.uK
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Prokarvotic Diversitv : a multimedia
course-ware unit produced in
collaboration with the Virtual School
of Biodiversity
I LindaThomas

The Virtual School of Biodiversity (formerly the Biodiversity
Consort um) began as a networ^ of UK university biolog,
departments dedicated to revrtal izing the teaching of
brodiversity in undergraduate courses by using mult imedia
learning technologies. l t  is now an international group led
by Dr Peter Davies based in the University of Nott ingham,
in col laboration with the University of Hong Kong and the
Natural History Museum, London. Together with members
of the consort ium, as well  as Professor Jul ian Wimpenny'
at Cardif f  University, I  had already co-authored some
courseware for this group and l t  was apparent that
prokaryotic diversity neeoed to be covered.

Mul t imed ia  coursewaTe
wil l  only attract students
i f  i t  i s  we l l  des igned,  easy
to  use  and enr iched w i th
appropr ia te  med ia ,  Thus ,
my f irst objective was to
obtain decent images of
mic ro-organ isms and so  I
con tac ted  mic rob io log is ts
wor ldwide  request ing  the i r
help. The generous response
from so many of them (who
are credited on the unit),
together with pictures I
had taken, was cri t ical to
the  success  o f  the  un i t .
There are many constraints
when scr ip t ing  th is  k ind  o f

courseware. Few words can be used - so these
must  be  chosen w i th  care ,  lmages,  d iagrams

and words are used to create imaginative l inks f rom one
screen to another, encouraging the student to explore a
subject in greater depth and at their own pace (see

figirres). When I had put the unit together, Dr Wi
Trewhella of the Virtual School of Biodiversity edited i t  to
match the format of other units and f inal ly the unit was
independently refereed,

The courseware unit 'Prokaryotic Diversity '  has six tutorial
sectlons:

An Overview of Prokaryotes

The Prokaryotic Cell

Metabolic Diversity of Prokaryotes

Bacterial Phylogenetic Diversity

Archaeal Phylogenetic DiversitY

Prokaryotes and Man

Courseware notes accompany the computer-based
tu tor ia l ,  exp la in ing  what  the  un i t  p rov ides  and what  i s

expected of the user. For example, the learning objectives
s ta te  tha t  a f te r  comple t ing  the  un i t  one shou ld  be  ab le
to:

Dist inguish between prokaryotes and eukaryotes,
Bacteriaand Archaea

Descr ibe  the  d ivers i ty  o f  v is ib le  charac ter is t i cs ,
metabolism and habitats of prokaryotes

Name and recognize the major taxonomlc divisions of
lhe Bacteriaand Archaea, and describe phylogenetic
relatedness within them

Discuss  cur ren t  v iews on  numbers  o f  es t imated
species, and species concePts

Describe the importance of prokaryotes to humans

The units are designed to be teaching aids, not textbooks.
They  encourage s tudents  to  th ink  and inves t iga te  the
top ic  independent ly ,  no t  jus t  on  the  computer ,  bu t  a lso
in the l ibrary. Discussion topics are suggested, as well  as
tasks and mult iple-choice questions, offering a means of
assessment to tutors,

Addit ional information on the Virtual School of Biodiversity
and the unit 'Prokaryotic Diversity '  can be obtained f rom
the www home page at http://vsb.nott.ac.uk/vsb/

Alternatively, contact Dr Peter Davies at the Virtual School
of Biodiversity, School of Life and Environmental
Sc iences ,  Un ivers i ty  o f  Not t ingham,  Not t ingham
NG7 2RD (Te l .  01  15  951 3238;  emai l  Pe ter .Dav ies@
nott ing h am,ac.u k).

O Dr Linda Ihomas is Sen ior Research Officer,
Technical Services Department, Aplin & Barrett Ltd
(Danisco Cultor), 1 5 North Street, Beaminster,
Dorset DTB 3DZ.
Tel.01 308 86201 B; FaxOl 3OB 863320
em ai I I i nd a.th o m as@dan i sco.co m
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A microbial case-based CAL packaqe PowerPoint presentation of microbes
(Simfection) for nursing students 

- 
in everyday life

I Mike Tait & Yamni Nigam I Rob Cumming

Simfectlon is a PC-based CAL (computer-arded learning)
package based around three scenarios with a micro-
biological theme. The aim o{ the package is to introduce
nursing students to aspects of the care of patients with
dif ferent infect ions and to develop the r ski l ls in oroblem
solving, patient assessment and the development of care
plans,

On start ing the program, the student has a choice of three
scenarros, Each of these starts at dav 1 with a video cl io of
a ward manager who explains the background to the case,
To complete the day's work, the student then has to
examrne and assess the patient, read medical notes, write
nursing notes, answeT some questions and design a care
plan.

Before al lowing the student to progress to the next day's
work ,  the  program assesses  the  chosen care  p lan  and
allows the user to make changes, Some of the scenarios
have a branched structure. This al lows the user to make
inappropr ia te  dec is ions  and to  see the  consequences  o f
this before going back in t ime and changing the care plan,

The Simfection project was funded for 3 months by a
grant  f rom the  Soc ie ty  fo r  Genera l  M ic rob io logy 's
Educatron Development Fund, This al lowed us to employ
a vacation student who acted as mult imedra author for the
pro1ect. To ensure the cl inical authenttci ty of the scenarios,
an  adv isory  team compr is ing  nurs ing  lec tu rers  f rom the
School of Health Science and cl inical nursing special ists
from two local hospitals was formed.

By the  end o f  the  3-month  per iod  o f  the  pro jec t ,  one
scenar io  was fu l l v  comple ted ,  Th is  case fea tured  an
e lder ly  woman (Mrs  Rush)  admi t ted  to  hosp i ta l  w i lh
a  ches t  in fec t ion  who subsequen i ly  deve loped a
Clostridium difficile infection. The feedback from the
students who used th js scenario has been very posit ive
and they  were  keen to  t ry  fu r ther  scenar ios .  SGM
members who would l ike a free coov of the Rush scenario
srould contact M'ke la L (m. . [ai i@swansea.ac.u(),

Two further scenarios have been designed, but not yet
developed. These are a wound infection scenario and an
H lV  scenar io .  A l though lack  o f  t ime prevented  us  f  rom
completing these scenarios, we plan to do this as soon as
t  me nerm; lq  I  he  ' cnhn ic r res  r rced 'n  dcvc lnn  S imlce  ing l" " "  r " '
are currently being used to develop a new larger package
called eWARD (the electronic ward), Detai ls of this and
our other projects are on the SHS CAL Website at
http ://www.shscal-swan.ac.uk/

C Mike Tait is Senior Lecturer/Head of CAL Unit and
Yamni Nigam is a Lecturer, School of Health Science,
University of Wales Swansea, 346 6NL.
Tel. 01 792 703749/70377 1 ; Fax O1 792 799230
emai I m. i.tait@swan sea. ac. u k

The award paid for two second-year students from our
BSc Bro techno logy  course  to  work  fo r  2  weeks  in  the
summeT hol iday. The aim of the project was to produce a
PowerPoint presentation entitled A day in the life of a stu-
dent and his/her microbial encounters. The presentation
was des igned fo r  use  in  schoo ls  to  a rd  recru t tment  to
unrvers i ty  mrcrob io logy  couTses,  Thus  the  s tudent  was
por t rayed ge t t ing  up  in  the  morn ing  ( la te )  and rush ing
for his lectures,/ labs with meals rn between (to rntroduce
fermented foods  and espec ia l l y  d r inks l ) ,  The s tudents
wrote the script from a plan I had given them, but decided
to  in t roduce some Tomance in  the  s to ry  ( to  in t roduce
some new d iseases) ,  The i l lus t ra t ions  used came f rom
the In te rne t  w i th  the  web pub l isher 's  permiss ion  and
acknowledgments are l isted on the relevant pages of the
story, A difficulty was how much to edit the story. I thought
i t  would appeal to potential students i f  wri t ten by students,
bu t  the  grammar  and spe l l ing  had to  be  reasonab le l  A
feature of the style was to have a picture on each page
with accompanying text, to make i t  attract ive to the
audience. This meant, unfortunately, that the f i le size of

Eric's f lof

Eric is o student qt the local University. ond
todoy is Notqshq's birthdcy (his girlfriend).
Oeltirv up for his nornirg's lectures wos olwoys
bii of o strugle for Eric. He opened his eyes ond
the first thirts he sow wqs block rnould on the
w o l l . . .

Click on one of these:

fi!-d qut Opre__Sbsql {re blqck mould

Iir:_Edh,Yiry Fads ImE Hdp . . - . . - - - , rE
A{6essFhnpr5dte .s . ( !Uetern .U00005t0 /s9m/erchh - l  dcg
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Whot could he wear? None of his clothes
we?e cleon, so he would hove to do some
woshing for loter

Firstly though, where had he put his shoes2

"Phew these tnoiners stink.l Why do they 9et so
smelly?" he osked himself cs he sproyed sone
qffer-shove in ihem.

.Uhq1 o qk-sr_1h_e.!1*s-n €ll
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$ifiT:lliift?.:i,:ffi:y,5ifl:#i::s3siHL"n Computersimulation of the dynamics
is  avai lable and would have nearly solved this problem. 0I mlCf00lal  p0t lUlaII [nS
As an alternative, we converted i t  to simple HTML f i les
(not via PowerPoint l) .  The project can t 'hus be viewed I R,0. JgnkinS
f rom anv school at http:/ /www.sst.tees.ac.uk/external/
UOOOOS t O/sgt/home.html

The HTML coding used was very basic, so don't  expect ] ! : , ! f : l ' : t - : lJ ' : : :b'"1 
populat ions can usuallv be

anv f lash ino  mic robes !  
- '  " -  ' " " r - - '  

expressed in  mathemat ica l  fo rm and such re la t ionsh ips
invariably form part of undergraduate programmes

The students had great fun doing i t ;  widening their micro- incorporating microbiology, For many students of biology,
biological knowledge in the process. I  have since used i t  meaningful interpretat ion of seemingly complex mathe-
at a number of school presentations at my universlty, matical equations represents a considerable hurdle and

It has occurred to me since convert ing i t to HTMLthatthe their value to understanding the dynamics of microbial

proiect could easi lv be turned into a worldwide one, with populat ions is often not ful ly appreciated This problem

;i i i l ; ; i rr"; l i t i l r  i"r  l"rpanies) hosting a page from can be part icularly. pronounced i f  the subiect matter is

the story with furiher l inks to the subject area on their own taught using an entirely tradit ional classroom approach'

servers. Thus prospective microbiological students could Computer-aided learning (CAL) software was developed
be made aware of university act ivi t ies and courses in and designed to enhance student understanding of the
microb io logy .  dynamics  o f  mic rob ia l  popu la t ions  th rough the  use  o f

I thank thesGMforprov id ing the funds for theac t iv i t y .  in te rac t ivecomputers imu la t ions  Thesof twarecombines

o Rob cumming is proressor or Microbiorosy, ffi; TT il|#F fffSijil#t#T;iff':rt;"i;';3ffi1
AppliedSciences,Schoo/olScienceandTechnology, A structured front-end, developed using Authorware
lJniversity of Teesside, Middlesbrough TS1 3BA. Professional, provides background and activities for each
Tel. 01 642 342435; Fax 01 642 342474 simulation. A computer-based library is accessible at any
email  R.H.Cumming@tees.ac.uk stage via the Menu bar and includes concise def ini t ions of

terms, as well  as descript ions of relevant mathematical

:#;"M:'ilsh#{:tu":;"ili"ttf ff *T:
E-
r:r:sigrlihrdiirii ' ldliirb.:.rr .: . i sim) by exploring, in a relatively unstructured manner)

srnurator-neaninqirs5mbors I  the inf luence of  change of  parameter values on model

MAIN MENU variables. Simulat ions of the Monod relat ionship, inhibitory
growth substrate,  exponent ia l  growth,  batch cul ture and

operat inginstuct ionsrprogrammeaimttntroduct ion 
chemostat  cul ture are incorporated Act iv i t ies re lat ing to
the  chemos ta t  cu l t u re  s imu la t i on ,  f o r  examp le ,  i nvo l ve

Simulat ions:  TheMonodrelat ionship explor ing the inf luence of  saturat ion consiant ,  main-

Inhib i torygrorrythsubstrate .  tenance coef f ic ient ,  growth y ie ld coef f ic ient ,  l imi t ing

Exponenta,sro*h ;f;:::""',T',:*T:?3[H"-1fi: i::ii:1lX'J:l?:
Batch cutture strate concentrat ions. The 'simulator '  provides graphical

chemostatcutture representations of the changes over a range of di lut ion
rates and students are expected to provide explanations

! f . r "  eor  v*  'o3d  SnL ld€  Co lo '  IbdL Uno@ Ed.

Dhs lEr l  %r  x l f t r l f l  a is , lR |qr l  ( . l l 0 l l f i l  >  l r t l t t  l . l  e r l
Blomass

Subsht€

for ihe effects they observe, The software is essential l ,
modular in design and new simulat ions can be added with
relative ease.

Posit ive studeni feedback and evidence of enhanced
understanding fol lowing use of the software in an under-
graduate programme lBSc/BSc (Hons) biological sci-
ences; second year module on microbial technologyl has
been gained, which suggests that the use of simulat ion to
explore mathematical relationships can represent a power-
ful approach to learning {or students of microbiology.

Copies of the software may be obtained f ree of charge
from the author.

O Dr R.O. Jenkins is Pilncipal Lecturer in Microbial
Physiology, Department of Biological Sciences, De
Montfort University, The Gateway, Leicester LE1 9BH.
Tel. 01 1 6 250 6306; Fax O1 1 6 257 7287
email roj@dmu.ac.uk
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SGM PublicAffairs
Administrator Tracey
l - ) r  rnnnmha ronnr tq

on some recent
meetings she has
attended which are
of importance to
bioscientists,

Sc1ensq Policy PrlqLitjeg
Science po l rcy  i ssues  a f fec t ing  the  who le  b io log ica l
community were given the spotl ight recently at a meeiing
held at the Royal Society. The launch of the Inst i tute of
Biology's (loB) Affiliated Socreties Sctence Policy Priorittes
for 2001 paper heralded the culminatron of year-long
d iscuss lons  w l th  a f f i l i a ted  soc ie t ies  such as  SGM.  Over
half of all comments received by the loB re ated to either the
state of U K research or careeTs and shorl-term contracts.

The maln themes of the document were: science funding;
careers rn science * short-term contracts; the posl-
genome cha l lenge;  pub l i c  unders tand ing  o f  sc ience;  and
science to underpin sustainabi l i ty, Key contr ibutors to the
paper gave presentations at the meeting. Dr Peter
Cotgreave of Save Brit ish Scrence made the point that
most new money in the science budget goes to the Offrce
o{  Sc ience and Techno logy ,  and tha t  mrn is t r ies ,  govern-
ment departments and universit ies are losing out, MAFFI
for example, would need an B0 0/o increase to restore i ts
budget to the same level as 1 5 years ago,

Several parl iamentary bodies, including the Parl iamentary
and Scrent i f i c  Commi t tee ,  and the  Conserva t tve  and
Liberai Democrat partres, welcomed the Policy Prrorities
document. Lord Sainsbury (Mrnrster for Science) said thai
he was pleased that the Aff i l iated Societres were seeking
constructive dialog ue with pol icy-makers.

Sgtengg ! Pgblic Affairs Fora

O A code for publ ictrust l  advising government on
science

It is commonly held that scientists have a responsrbi l i ty to
explarn therr research, part icipate rn debate and recogn ze
public concerns, However, many scientists feel i l l -equipped
to do this. At a recent forum sponsored by the Off ice of
Scrence and Technology, Stephen Byers, Secretary for
Trade and lndustry, went some way to address their fears
and highl ighted Government responsibi l i t ies towards the
public defence of science and scientists.

He said that the Government would not tolerate blackmail
o r  assau l t  o f  sc ien t is ts  and wou ld  ensure  tha t  top ica l
issues are debated openly and the outcome included in the
decision-makrng process. ln terms of r isk management he
said that a balanced approach is needed. New technology
has undoubtedly made our l ives easier and healthier, but
there is a'risk of becomrng rtsk aversd. Yes, we should err
on the side of caution, but that does not mean doing noth-
ing ,  As  government  Ch ie{  Sc ien t i f i c  Adv iser  Pro fessor
Dav id  K ing  went  on  to  quote  f rom the  Ph i l l i ps  repor t  on
BSE, 'an advtsory committee should not water down its
perception of risk at the isk of causing publtc concern'.

ffis

Recent pol ls have shown that people are resistant to
change, especial ly i f  they percerve no real benef i t .  lssues
such as BSE have led to an erosion of publ c trust, He said
that to benef it from scientif ic advances we'need to dtscuss
new developments in order to cornmand public conftdencel.

The Code of Practrce for Government scientrf  c advisory
commi t tees  is  cur ren t ly  undergo ing  r ts  second round o t
e  nnsr l ta t ion  Send anv  romments  fo r  inc lus ion  ln  an  SGM
response to Tracey Duncombe by 2O lune 2OOl,

O What future for agriculture?

Can we do without agriculture rn the U K? Not according to
Sir Colin Speddlng of Reading Unrversity, for two reasons,
First,  the ever-present threats to lood secur ty, 'We can't
assume food will be there to import thatis safe', said S r
Colin. Nuclear disasters, bio-warfare and global warmrng
are real dangers, Second, agriculture also contr ibutes
signif icantly to couniryside management. Overtwo-thirds
of rural Bri tain is grassland. This ls good for recreational
use but with i t  comes a requirement for grazrng and farnring.

Dr David Shannon from MAFF discussed opportunitres for
scrence n agriculture, 'Genomtcs and proteomtcs wil l  play
an important role in our understandtng of natural defence
mechanisms', he said, 'Already we have sequenced
Mycobaclet iun bo,ts.which could >oon lead lo diagnocftc
tests for cattle and vaccrnes for cows and other anrmalsl

ln{ormat on on the sub.lects of future SPA Fora can be
obtained f rom events@britassoc.org.uk

I

Sites of Speclal Scientific lnter-es_t
A recent report bythe Royal Soc ety cal led on conservat on

- -  . - ^ .  r ^ ^ .  ^ ^ ^ t l r  2 . o  l r , n . n m i {  o * n p . j r c O rd q E r  r l  s J

r rn ivers r t ies  research  ins tL tu t tons  and learned soc ie t ies
such as the SGM so that SSSIs can be studied more ful ly.
'Most biological SSSis are destgnated on the basts of
relatively large and well-known organtsms, such as birds,
plants and larger tnveftebrates, such as large molluscs or
' ' - ' ^ ^ /  r A -  '  ^  ' I " J '  ^ ' ( s c c q n l  d c t i n n q l t n n s f n r l c a g/ / / J C L l J ,  I  / / g ' g  a t c  t a t  l r v v v t

well-known groups such as fungr, sotl mtcro-organtsms
and smaller invertebrates, despite the profound role these
gtoups ma) play within lhe ecosystem, for example tn
recycling nutrients)

The reporl also highl ights the need for nreasufes to prevent
lhe  dec l  ne  o '  SSSls ,  About  30  0 'o  o l  'hab  ra l  l ypes  n
Eng land are  in  poor  cond i t ion  and are  no t  improv ing ,
Professor John Pickett FRS, chairman of the workrng group
r h a l  n r o n e ' o d  r h a  r o n n r t  q 2  ^  T h ^  E " ' - ^  . .  -  / - r - ' , h i - ..  , - .  r  - r -  . , .  . -a .  lne  t ru lapean Lont tn tss tnn
i-  ̂ t .  ̂ ^). .  +^1.,^^ ^^+,^^  ̂^atnst the uK Government fort J  a l t  c a a y

breaching the Habitats Directtve that protects SSS/s and i/
will be nothing less than a natronal tragedy if we allow the
condition of these sites to detertorate further through
neglect. We wtll have difficulty defending our reputatton as
an international leader rn sc/ence if we are unable to look
after some of the world's most tmportant natural brologtcal
anr l  nannrenhtea l  laa l t  t rp< '

T n  n r l : i n  r  n n , a q  n +  - h t r  ' e r n  t  ^ o n  
" c l  R n h  K i n  r  P ' p c .  a n d

Publ ic  Re la t ions ,  The Roya l  Soc ie ty ,  London (Te l  020
7451 2516).
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Foot'?hd.mouth disease -
a Gase study in miqobiology
education
Tracey Duncombe &Janet Hurst

Table I . Ghronology of the foot'and'mouth disease epidemic in the
uK2OOl

2012 First case is discovered at an abattoir in Essex and a five-mile exclusion zone is set up,

2112 [uropeanCommission(EC)haltsal]UKfoodexportsandlmposesaworldwidebanonshipmentsofall

23t2
cattle and meat.
A rase on a pig {arm 1n Northumberland ts suspected of belng the source ofthe outbreak.
UK Government bans livestock movements throughout the country,
First suspected case in Norlhern lreLand, EC announces that vacc natian will only be reintraduced in Europe
as a last resort,
First confirmed case in Scotland, Farmers'leaders saythatthe outbreak is on the verge ofan epidemic,
Licensed movement of llvestock to selected abatto rs,
France discovers infected sheep imported from Brtaln,
EC suspends all livestock markets ir the European Union (EU),

Germany announces the slaughter of livestock mported from U K,
Con{irmed case in Northern France,
Agriculture lVlini$er Nrck Brown announces cull o{ up ta 1 mil ion healthy ltvestock to prevent further spread
cfthe disease,
Dutch authorties vaccinate animals withln 3km of lnfected areas, First case in the Repub ic of lreland.
Government announces 11 50 milllon scheme to ccmpensate fcr culled healthy live$ock,
lJ K army prepares to bury up to 500 000 animaLs al a disused airfield near Carlisle,
EC granis permission to vacc nate up to 180 000 dalry cattle 1n dlsease hotspots Devon and Iumbria

1t3

2t3

4t3
6n
12t3
1 3/3
15/3

22t3

25t3

2g13 Governmentdelaysvaccinatian aftersignsthatthe cull isworklng,
214 The general election, which was forecast ta take place on 3 [/ay, is postponed

314 Totalnumberofanimalsslaughteredexceedsl mlllionasnumberafreportedcasesrisesabovel000,
4l 4 900 sheep and cattle buried in Co Durham face being exhumed because they threaten t0 c0ntamlnate a

freshwaterspring,
1214 ChlefScientificAdvisorDavidKingannouncesthattheepidemichas'plateaued'asthenumberofreported

daily cases remains between 20 and 30
1414 NickBrownisunderpressuretcreconsidervacclnatingllvestockafteradmittingthatdeadlinestoslaughtet

infected livestock are not being met,
1514 Governmenttakesemergencypowetstoburyslaughtetedheathyltve$ockinLandfillsites,

Government orders a change-Ln po icy on vaicination as the number o'f animals waiting slaughter or
disrosal annroaches one nil ion
Government scientists admit there ls no evidence that it is safe t0 bLlffi infected animals in the open,
Brltain's largest pyre in Cumbrla is halted after protests from local residents about potential hea th risk,

16/4 Massburia ofthousandsofslaughteredanlmalsinmid-Walesissuspendedduetopollutionfears.
17 | 4 Supermarkets give support to the vaccinatlon lobby,
1814 Governmentfailsto getfarmers' leaders' backing forvaccination,
19l4 ConfidentialreportfromChiefScienti$'sownlaboratcrysaysthatvaccinationcoulddomoreharmthangood,
2014 Instituteo{Directorssaythattheoutbreakhasco$theUK920billionlnlostbusinesssofar,

Re$rictions lifted in parts of Northamptonshire and Leicestershire,
2114 lrelandliftsrestrictions,
2214 Vets{earthediseasehasspreadtodeer,
231 4 Deparlment of Health launches investigatlo|l as c0ncern grOws 0ver re ease of poisonous dioxln from

massive pyres
2414 HumancaseofFl\,4Dsuspected,Governmenlabandonsvaccinationasoutbreakis'undercontroll
2514 GovernmentdropsitspoicytocullhealthyanimalsLivingnearinfectedfarms.
2814 Firstsuspected human case glven a1l clear
30/4 Tatalnumberofcasestodatel,5l5;totalnumberofanlmalsslaughtered233B000
lnformationtaken from repofts in The Times, Daily Telegraph, lndependent and The 6uardian
See www. sg m.ac.u k/ PA,/m ic-n ews/ m ic ro.htm fo r f u rihe r u p d ates

Readers worldwide cannot fa l io be aware that the UK has
been thrown into turmoil  due to an outbreak of foot-and-
mouth disease in catt le, sheep and pigs, A summary of the
events associated with the outbreak is given in Table 1.

A  po l i cy  o f  who lesa le  s laughter  a round fa rms w i th  a
conf irmed infection was introduced by the Government,
wh ich  l t se l f  pos tponed the  genera l  e lec t ion  in  response
to  the  s r tua t ion .  Footpa ths  were  c losed th roughout  the
country in an attempt to halt  the spread of the drsease,
with the knock-on effect that hotels and tourist attractions
lost al l  their business. People were amazed by the revel-
at ions of the complexity and extent of animal movements
around the  U K,  and indeed in  Europe,  wh ich  had
contr ibuted to the spread of the virus, The scale of past
governments '  ear l ie r  cu l l s  -  oJ  the  na t iona l  ve ter inary
service and Ministry of Agriculture (| \ /AFF) staff -  was
exposed,  wh ich  meant  ve ts  had to  be  brought  in  f rom
overseas and veterlnary students learnt techniques that
they  wou ld  no t  use  in  the  smal l  an ima l  p rac t ices  most
asn i red 'n  lhp  n l  1N e  were  s  . ^enen hv  -he  sheer  s r -q le  o I

carnage which appeareo on [elevision sc'eens dai ly.

Many heated debates took place. Should we vaccinate?
Shou ld  we have a  genera l  e lec t ion  in  the  mids t  o f  the
crisis? ls the countryside 'open for business' or not? The
arguments ,  l i ke  the  ep idemic  i t se l f ,  a re  on-go ing ,  bu t  w i l l
hopeful ly be resolved soon so that Bri taln can regain i ts
al l- important 'disease-free' status. But what lessons have
been learnt? There have been public demands to change
farming and f ood production methods in the hope that this
may reduce the  r l sk  o f  fu tu re  ep idemics ,  Some have
called for MAFF to be scrapped. Agriculture Minister Nick
Brown ls keen for reform and has said that a far-reaching
government  rev iew o f  UK agr icu l tu re  wou ld  rad ica l l y
change the l ives and incomes of farming communit ies.

Whatever the r ights and wrongs and pol i t ics of the affalr,
as  we go  to  p ress  (ear ly  May)  the  measures  imposed
by sc entists and the Government appear to be working -

the incidence of confirmed cases is on the wane, Off icial
souTces are now predict ing that the worst wrl l  be over by
June,  l t  was  dec ided no t  to  vacc ina te .  Cu l l ing  has  been
scaled down. Media attention has switched to the disposal
of carcasses and the possible dangers to health posed by
carcrnogens from burning pyres and the contamination of
water supplies from burial pits. The effects of this disease
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have been far-reaching, not
on ly  on  an imal  hea l th  and
the rural economy, but on
Br i t i sh  tour ism,  the  coun-
try's pol i t ical si tuation and
our international relat ion-
sh i  ps,

A  v i rus  has  caused th is
state of affairs, When the
editorial board planned thrs
issue of Microbiology
Tod ay, which emphasizes
aga in  and aga in  the  need
for education in our subject
in i ts broadest sense, we
d id  no t  know how t ime ly  i t
wou ld  be ,  nor  how foo t -
and-mouth  d isease wou ld
serve to reinforce our
message.

O Tracey Duncombe,
tanet Hurst, SGM HA

A B O V E :
A surface representation of the
Fl\ l  DV capsid viewed along the
two fold symmetry axis, The colot lr
scheme is  de f lned in  the  egend to
the  image on  p .  96 ,  The orde ted
antigen c receptor-b | ldi | ] !  Loop is
shot,t in rn pale blue as a thick worm,
COURTESY DAVID STI]ARI LII FRY AND
ROBERT ESNOUF, OXFORD UN]VERS TY

BELOW:
A fami iar rural scene acr0ss the UK.
P]]OTO IAN ATHTRION

" . . . - t . - .

l - ] a l a n a t a c  a t  l h e  H o r i n t -

Watt meeting in March
were updated on the foot -

and-mouth  d isease ou t -
break. In a jam-packed
auditorium Dr Nick Knowles
from the lnst i tute of Animal
Health, Pirbright presented
data  on  the  v i rus  and
n l n l l o d  l h o  c r  r c n a r l o d

t ransmiss ion  rou te  to  the
I  l K  l - l a  r o n n r f a d  t h q t  l h a

sequenc ing  o f  UK samples
carried out at Pirbright had
revealed that a type-O virus
was involved, the so-cal led
'Pan-Asia' strain. This par-
t icular strain was identi f ied
i n  I n d i a  i n  t h e  e a r l y  1 9 9 0 s
and subsequent ly  spread
through Turkey, Nepal and
Malays ia ,  Dur ing  the  la te
1990s there  were  con-
tained outbreaks of type O
in Eastern Europe. But this
was fol lowed by re-emer-
gence f rom Ind ia  and a
m^rA r l rqmal ir  qnrr leal

th rough South  Eas t  As la ,
Eas tern  Russ ia  and South
Africa, Sequence compar-
isons  o f  UK samples  w i th
samples from South Afr ica
were  a lmost  iden t ica l :  on ly
two nucleotides dif ferent in
the  most  var iab le  gene.  Dr
Knowles said,' Th is i mplies
that the virus could have
spread from South Africa
or that they had a common
ancestol.  A more detai led
presentation of this data
can be found in Journal of
General Virology (2001),
82 ,  pp .  609-621.  See a lso
L l n l a l f l h a  P r a c c n n  n  Q A

tD Tracey Duncombe,
SGM HO

Newvaccinegfor
FMDV?
To what extent is the cur-
rent disastrous outbreak of
foot-and-mouth disease a
r a c r r l l  n f  n n m n l q e  o n r r r ?

Europe now has  a  huge
susceptible populat ion of
farm l ivestock since the
cessation of vaccination in
+ h o  a a r l r r  I  O O O e  q n d  r a n

on ly  hope to  ma in ta in  a
disease-free status by con-
trol led animal management
and cont inuous  h igh- leve l
survei l lance. We in Britain
have tradit ional ly managed
to ward off the virus by con-
trol of animal movement
and s laughter  when i t  has
appeared. This pol icy has
worked effect ively in the
past, although we only just
made i t  in  1968,

What have we learned from
the current si tuation? First,
sw i l l  feed ing  adds  a  leve l
of r isk that must now be
considered unacceptable.
Second, the extent of ani-
mal movement, registered
n r  n l h o r r a r i q c  t h a t  h a c

become a feature of
modern farming practice
seems to have taken even
the authoritres by surprise,
As we have seen, this
provides the ideal scenario
fo r  the  w ide  d isseminat ion
of infect ion, The situation
was made worse, of course,
because of the dif f  iculty in
d iagnos ing  the  in fec t ion
in sheep compared with
n t h a r  c n o n i o c  l - ) r r r i n n  l h o

30 years since we last had
a mean ing fu l  ou tbreak  o f
t h o  i i c o c c o  i l  i c  n a r h e n c

inevitable that our 'guard

wil l  drop' a l i t t le - i t  is hard
to just i fy the maintenance
a I  n  l a r a p  n { r a c l r r r n t r r r c

to deal with a Tare occur-
rence. On the other hand,
the pandemic spread of the
^ ^ " + i ^ , , 1 ^ "  - + " ^ i ^  ^ {  . , i . , , -
P A r  L r U U r a l

from which we are now
suffering has been moni-
tored by the epidemiologists
in Pirbright, Should we have
been expecting it?

A lot has been said in the
media about vaccines. They

were, after al l ,  responsible
fo r  the  e l im ina t ion  o f  en-
demic disease in Europe, so
why are they not used now?
There  are  a  number  o f
problems associated with
the current ki l led vaccines,
such as the antigenrc diver-
sity of the virus, the security
risks associated with grow-
lng huge volumes of virulent
virus, the dif f iculty of dist in-
gu ish ing  vacc ina ted  f rom
infected animals, the short
duration of effective immun-
| r  e n d  l h a  e h c a n n o  n f

secretory immunity. For
these reasons the pol icy in
F r r r n n a  h z c  h o o n  l n  q t n n

vaccination as soon as
poss ib le .  One resu l t  o f  th is
decislon is that research
into the development of
supenor new vaccrnes nas
been of low priori ty, How-
a \ / p r  n i v o n  l h o  e  r r r r p n l

enormous burden to  the
e  n r r n t r v  r l n  r a , o  n a o r l  l n

re-evaluate the question of
new vacctnes? | feel sure
that with the investment of
a t iny fract ion of the overal l
cost of this outbreak i t
would have been possible
to develop new and better
prooucls.

C Professor David l.
Rowlands

A disaster waiting
to happen
The two books I recall most
vividly from my student
r ^ , , ^  [ r ^ ^ { ^ " t ^ ^ ^
u d y J  a r E  r v r d L r d r r a r  r c

Burnet's Biological Aspects
of lnfectious Disease and
Ren6 Dubos's Mirage of
Health. BoIh taught me
the impor tance o f  see ing
communicable disease not
f rom a  nar row med ica l  o r
veterinary viewpoint but
from a broad ecological
perspective, Four decades
later, I  wonder what Burnet
and Dubos wou ld  have
made of the 200' l  out-
break of foot-and-mouth
disease in Britain,

They might have reasoned
as fol lows, l f  we were to
design a perfect scenario
for a highly infect ious (and

poss ib ly  h igh ly  v i ru len t )
virus to wreak havoc in a
popu la t ion  o f  an ima ls  in
Br i ta ln ,  we wou ld  need to
take two steps.

First,  we would resolve
not to protect our national
herd(s )  by  immuniza t ion
and wou ld  indeed ban
farmers from doing so. This
wou ld  leave the  an imals
total ly vulnerable to the
i nfection.

Second, we would arrange
our farming and food prac-
+ i ^ ^ ^  ^ ^  + h ^ +  ^  ^ ^ ^ + - ^ ^ +  + ^t  U E J  J U  U t a L !  | |  U U t t U A J t  t U

the past, animals are moved
f requent ly  and w ide ly
between farms, holding
farms, markets and abat-
to r rs .  Th is  wou ld  ensure
t h a l  i f  t h a  v i r r  r c  u r a r a  l n

enter the country, i t  would
be d isseminated  w ide ly
a n d  o { { i e i o n l l v  l n  n l h e r

r r n n r n t o e f a d  a n i m e l c

These two condit ions would
n r o c l a  t h a  i i a a l  c a l l i n n

for 'a disaster wait ing to
happen', However effect ive
our  o ther  p recaut ions  to
exc lude the  v i rus ,  i t s  even-
tual accidental (or del ib-
erate) introduction from
outside would be inevitable.
The danger  wou ld  be  a l l
the greater in the case of a
virus that circulates freely in
other parts of the world,

This is precisely the scenario
we have allowed to develop
in the case of foot-and-
mouth disease, Of course,
exist ing FIV D vaccines,
though effective, are imper-
fect in several ways. Yet we
have control led many other
communicab le  d iseases
with imperfect vaccines.
And e igh t  European coun-
tr ies did precisely that in the
case o f  FMD unt i l  about  a
decade ago (s ince  when
vaccine technology has
advanced considerably).

I  bel ieve that Macfarlane
Burnet  and Ren6 Dubos
would have agreed with this
analysis,

O Bernard Dixon OBE
DSc

!r.,*1i**::lgi,'i* t".illitil l'li
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How does gender
qIIar ' I  nrnoroqq in

science education
and research? Here
we examine some
of the issues and
look at one woman
microbiologist 's
career path.

Furtherreading
Repoft on the 1 999
D evel o p m e nt P rog ram m e.
Athena Report No.7
Available f rom Athena
(email  athena@ic.ac.uk),

Beating Barriers and
Constraints in HE Careers,
The Open University,
Athena Project No 5.

ResNet2000,UEA
Norwich, Athena Project No
2,

Who applies for research
funding? Key factors
sh api n g f u n d i n g ap pl i cati o n
behaviour among women
and men in British higher
ed u cati o n i n stituti o n s
(2000), The f ul l  report can
be obtained (price S 1 5)
from the National Centre
ToT 5ocra1 Kesearcn lemall
lnfo@ natcen.ac.uk).

R I G H T
Left to r ght Nancy Lane, Ju la
Higgins, David King and Margaret
Evans.
P|]OTO GEOFF W LSON

Womeninscience
Tracey Duncombe

A ' landmark'year f  or the Athena Project was
completed in Februa'y when lop acade'nics met
with Professor David King, Chief Scienti f ic Advisor, at
a receotion in London to discuss the real izat ion of the
past yeals projects and the way forward for Athena.

The Athena Project was establ ished in 1 998 with the
a im o f  advanc ing  women in  sc ience,  eng ineer ing  and
technology (SET) in higher education. Athena works
with h ig her education inst i tut ions (H Els) to develop,
share  and d isseminate  good prac t ice ,  The Athena
Project developed out of the agenda of the Committee
of  V ice  Chance l lo rs  and Pr inc ipa ls ' (now Un ivers i t ies
U K)  Commiss ion  on  Un ivers i ty  Career  Oppor tun i ty
which aimed to remove barriers to discrimination of
women in H E at al l  levels and to increase signif icantly
the number of women in top posts by 2007

Dav id  K ing  h igh l igh ted  the  th rea t  to  the  U K sc ience
base as the number of science underqraduates
conr inues  to  la l l .  He be l ieves  tha t  women are  a  key
part of Bri t ish science. But at present, although women
account for roughly half  of al l  biology graduates, they
account for only 9 0/o of biological science p'ofessors,
A studv carr ied out bv the Wellcome Trust and the
Research Counci ls has shown that women are less
l ikely to apply for research grants. A survey held in
Februarv 2OO0 of 3,090 academic staff found that
only 50 6/o of women had applied for research grants in
the past 5 years compared to 59 0/o of men. Women
also made a smaller number of appl icat ions, were less
l ikely to be the principal appl icant, sought lower levels
of f  unding than their male counterparts and general ly
applied for grants for shorler periods of t ime, The
inadeouac ies  o f  spec i f i c  H E ls  in  te rms o f  the  numbers
of senior women scientists were pointed out by Nancy
Lane, who is on the Athena Projectcommittee. A
league table of U K H Els puts Cambridge University
atthe bottom!

In  1  999Athenafunded s i4  HEls to  se tup  loca l
projects to try to identi fy and tackle some of the issues
that prevent women f rom progressing in their scienti f ic
careers. Professor Jul ia Higgins, Chair of Athena,
said.'All the propcls contributed to an improved
understanding of the under representation of women
in SET in higher education, the differences between
the academic careers of men and women and the
choices and constraints women face in balancing
their career and caring commitments'.

A major featu re of the 1 999 projects was mentori  ng.
Mentoring projects lasted between 6 and 9 months
and most pairs met between two and seven t imes.
Mentees highly rated having someone impart ial to talk
to, who helped them to improve their self- image and
who encouraged them to do things that they would
noL have done otherwise. These schemes also had
an impact on the senior academics who had become
mentors -'they saw their institutron through different
eyes and understood the obstacles thatyoung women
face in progressing their careers'.

Career progression in SET in H E is very dif  ferent
fo r  those who are  s ing le  and ch i ld less .  The Open
University (OU) however, has proved more success[ul
than wider H E in recruit ing women academics. A total

: i : : l

of 55 % of OU lecturers are women, compared with
2I % elsewhere. Associate Lecturer (AL) posit ions
offer women the chance to work part-t ime which also
al lows women researchers to gain experience in HE
teaching.'ALs are avaluable resource of qualified and
experienced women who, mainly as a direct or indirect
consequence of family and child-care responsibilities,
have been excluded from other HE work.' Flexibility is
the key to the success of OU's AL scheme. Most work
can be  done a t  home wi th  t imetab les  p lanned we l l  in
advance to arrange for chi ld care.

Al l  of the 1999 Athena projects involved networking,
which was recognized by parl icipants as a posit ive
benefi t .  Networks are not unions - there is a t ightrope
to  t read beLween campaign ing ,  deve lopment  and
inf luence. The University of East Anglia (U EA) project
was a self-sustaining support network for contract
research staff in the science schools and local
research inst i tutes. Part icipants valued the opportunity
to ask questions in a single sex environment. They
discovered where to go for information on their r ights
and a lso  recogn ized rha t  the i r  eyes  had been opened
to the real i t ies of research careers. The U EA
concluded thal'women are too willing to believe that
the answer lies in training, when what they need is to
have the conf idence to activelv oursue their own
development needs'.

In September 2000 Athena launched f ive Local
Academic Women's Networks (LAWNs). LAWNs are
regional ly based networks of women working in SET
in  H E,  resea 'ch  esrab l i shr ren ts  o r  in  re la ted  indusr ry
and the professions. They wil l  address:

i ,  Inst i tut ional culture, values, att i tudes and
behav iour

Organ iza t iona l  po l i c ies .  p rac t ices .  sys tems and
arrangements

: i : :  Personal factors which shape or constrain career
choices and outcomes

To contact Athena email  athena@ic.ac.uk

tD Tracey Duncombe isthe SGM PublicAffairs
Administrator

3 i h'!# P{A
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I Profile
Name Alison Flanagan

Age 32
Present 0ccupation
Senior Scienti$, Pfizer Veterinary
iVedicine Giobal Research and
Dwelopment, Sandwich, Kent
Previous Employment
Wain Fellow, Department of
Medical Biochemrstry, Gi1teborg
University, Sweden
Visiting laboratory scientist $udying
intestinal receptor biology

Iducation
PhD, Rowett Research In$itute, Aberdeen
KBB fimbriae of enterotoxigenb E. nli and their receptors in piglet snall
intestine

BSc (Hons) [4icrobiology, University of Glasgow

Tracey Duncombe
interviews Alison
Flanagan from Pfizer
about her career.

I metAlison at Pfizer's UK
research HO in Kent. Over'I 
,5OO research staff are

a m n l n r r e d  n n  t h i c  c i l e

making itthe largest
research faci l i ty outside
the USA. The site has
come a long way since its
foundation in 1957 with
only six staff.

QWhy did you choose
to work in veterinary
medicine?
'l've always had an
interest in veterinary
medicine. As a student
I spent my holidays
work ing on afarm or  in
kennels and catteries.
During my lastyear as an
undergraduate lspent the summer in  a research lab
at ILRAD (lnternational Laboratoryfor Research on
Animal  Disease) in  Kenya.  I  choseio cont inue my
research in veterinary science for my PhD by studying
E coli infection in piglets. As it turned out, this was
also of great interest to Pfizerl '
'Everything I 've done so far at Pfizer has had an element
of microbiology. I came into the company as a subject
specialist but quickly had to adapt and manage new
projects. I thinkyou need to be an expert in one areato
give you the confidence to deal with everything else.
I very rarely get to do any lab work nowadays but with
my current interest (oral disease of companion
animals) | have enjoyed learning some newtechniquesl

Q So, do you miss not being in the lab?
'Occasionally I do. I had a really keen microbiologist
working for me recently and he would often get me to
go into the lab to see what he was doing, I found ii
exciting just looking at samples underthe microscope
again. I have moved away f rom the lab partly by choice
My job is so varied now, every day is a l itt le bit different,
and I enjoy the variety. I enjoy the unexpected; I know it
sounds a bit strange, but I quite l ike it when things don't
go according to plan and you have to find a solutionl

QWhat's atypical day for you atwork?
'l don't really have a typical day. I may spend time
doing l iterature searches and developing ideas for
new assays or models or I may have to organize and
prepare f or a meeting; setting the agenda and making
sure that other people know what they have to present,
circulating information and generally making sure that
everything hangs together, as wellas often producing
overheads and making a presentation myself, I am
co-leader of a project, which means that I have to
co-ordinate the activit ies of the oroiect as well as
supervising some of the members of the team. I am
often in conlact with extern: I ncnnlc Fnr ev: m nlc

Actually I was offered a Wellcome fellowship to work
for anotheryear in Sweden about the same time as I
was offered the job at Pfizer. I did consider it, butthe
job at Pf izer was permanent and I longed just to have a
place of my own and settle down. I sti l l  have the
opportun ity to travel occasionally wiih Pf izer, At the
moment I 'm p lanning a g lobal  team meet ing wi th our
colleagues in the Statesl
' l joined Pf izer in 1 995 and was promoted to Senior
Scientist a couple of years ago. I 'm one of the most
senior women in my department. At Pf izer you're given
a loi of responsibil i ty early on. Although there's an
element of choice in taking on responsibil i t ies, if you
ref used it you probably wouldn't be offered them a
second timel

Q Do you think enough if being done to keep women
in science?
'Pfizer recently produced a reportthat highlighted the
fact that there are very few senior women. The f igures
are very bad and they are particularly bad in veterinary
science. Now central manaqement are makino a
conscious effortl
'Pfizer recently launched a new init iative for returning
to work part-t ime. This is good if i t gives you the choice
between returning full-t ime or staying ai home.
However, you would obviously progress at a slower
rate than those who are full-t imel
' ln the past six months we've had a Women's network
(men are also invited). The role of the network is partlv
to provide aforum on issues around gender. We've
been discussing trying to get people to realise that
men and women do things differently. As well as this
we've had wine tasiing and pampering days ai our
social club, which gave us the opportunity to meet
women from elsewhere on the sitel
AIison has recentlytaken a job with GlaxoSmithKline
Consumer Healthcare.

I  may seek advice from
vets who are experts in
the i r f ie ld  on  a  par t i cu la r
a s n e e t  n {  q  d i q o a c a  \ A / a

have a group of 30 vets
visit ing our site soon.
I have to plan what
information we' l l  provide
and the  d iscuss ions  we ' l l
have about dif ferent
opportunit ies within
veterinary medicine.
Often we have seminars
on either a part icular
project area, or
increasingly on topics
such as intel lectual
property and patenting.
For scientists this is quite a
newthing, so i t 's important
to learn about i t l

QYou worked in Sweden.
Would you consider
working abroad again?



New Gategories of MembershiP

O As reported n the February ls sue oI Mtcrobtology
Toclay,Counc has agreed n pr nc p e to the establ ishment
of iwo new caiegor es of SG lV membersh p. Corporate
membership at 9500 per annum wil l  aim to increase
contacts between the Soc ety and i ts memllers and
ndust ry ,schoo ls  membersh  p  a tS l  0  perannum shouLd
f oster i loser l inks wtth teachers and emphaslze the
Soc ety's deep comnritmentto m crobiolog cal educat on,
wh ch is v taL f or f  uture recru tment of scientists in this f  eld
and n the w der area of scient f ic endeavour'  Reso utions
to aterthe Bye laws to g veformal effecttoihese new
classes of membersh p have been made by Counci l ,

New International Secretary
t l  Professor Jeffrey Almond', ' i t '  I  - l -rq -rr ' l  | [
h s ierm of off ice as lnternational Secretary in Septenrber
Counci l  approved the recommendation ofthe search
committee that Professor SirJohn Beringer should
be approached to serye as his successor, and was
subsequentlv pleased to earn that S r John had accepted
thls invrtat ion. A prof i le w I appear n the August ssue of
Microbiology Today.

New Food and Beverages GrouP

O As reporled jn the last rssue oI Microbiology Today'
Counci l  has aooroved the establ ish ment of a new Food
and Beverages Group (prev ously referred to prov sronally
as the Food and Water G roup), This should ensure the
cont n uat on of the h ghest standards of food mlcrobiology
science at SG M meetings, l t  w l l  focus on f undamenta
stud es and aims to be c.omplementaryto the SfAM Food
Sa 'ery  ono lechno loqy  Cro 'p .  A  ' tee  inq  comnt -  noehas
b e e r -  l o  m e o  l o b e L . h e l e ^  G  o u p ; n  r o l r o - d n d ' h e  I  s t
Group svmpos um wll l  be atthe Warw ck meeting in Apr
2OO2 S'ee th s page forfudherdetai ls

SGM lournals at HighWire
O Councrl spent some time discuss ng the recent
developments n eleciron c publ ish ng and ihe rather
aggress ve stance of ihe promoters of the Public Library
of Scrence,which is currently urg ng academ cs to boycott
,o -  na ls  s r rc 'as  lhose o ' the  Sot ;eLr '  l r  doe '  no l  fee  th " I
ih ,s  , .  a  s , rp  e  s . -e  a^d  ' -1omoe "  may w is -  lo  see l "  ' l r the '

nformation before s gn ng up io the aims of this group An
extended statement of CounciL poL cy is publ ished on p. 50

O Alan Vivian, General SecretarY

E TODAYVOL2B/MAYOl

The Food ano Beveraqes eroupw.l l  promote sc'ent ' t ic
inter actron and tacir taie educat on ;n the area ot tood
microbioloqy trom farm to waste. The rem;t wi l l  cover al l
aspects of Tood ano beverage microo,ology IhroughouI
the human and animal lood chain,

The six main scienti f ic lhemes covered wil l  be:

1. Detect 'on, isolarion, separat.on and concenLration oj
fooo-associared m'cro-organisms

2. Phys o'ogy of tood-assoc ated qicro-organisms.

3. Molecula.biologyol fooc-associated 6i6pe-6rganisms.

4, Ouantrtal ive microbial r ,sk assessment and pred,ct ive
m.crot)ology.

5. Apprist fee6 ano Deverage mrcrob ology.

6. Eprdemiology of food-bo, ne disease.

Wiihin these themes the group wil l  ident fy speci{ c areas of
inte'est. These wil l  cnange with i in"e, but cur rent ly include

Scientilictheme
r 2 3 4 5 6

The Annual Genera
Meeting of the Society wil l
be held on fhesday, 1 1
September2OOl atthe
Soc ety Meeting aithe
U n versity of East Anglia,
Agenda papers. including
repods from Off icers and
Group Conveners, and the
Accounts of the Society for
2OO0 wil l  be circulated with
the August ssue of
Microbiology Today.

Congratulat ions to Jo
Gouchman, Staff Editor
on Microbiology,and
husband Mart n, on the b r lh
of a 7lb 3oz baby g r l ,  Emma
Lou se, on 1 3 March,

Con gratulat ions to tacey
Duncombeandlane
Westwell on success{ully
completing the Brit ish Red
Cross FirstAid atWork

Educatron Secretary David
Blunkett has appointed Dr
Helen O'Sullivan, Head
of Oualrty Assu rance at
L verpool Hope Univers ty
College, to the E-University's
Commrttee forAcademic
0uality,

Professor Brian Spraft
has been appointed to a
Cha r  in  Mo lecu la r
Microbiology at lmperial
College, London.

The Inst i tute of Biology
in London has elected the
fol low ng honoraryfel lows:
Derek Burke,former
Vlce-Chancellor of the
University of East An gl ia,
and Sir David Hopwood,
John Innes Centre, Norwich.

The Society notes with
regretthedeath of DrG'
Fraser (member since
1 959)

the fol lowrng:

lnterest area

Ene'g'g lood-borne path0gels ,/ '/ ./ / / ,/

lsotatior leclno ogy ,/

ffl?tf,i,liJi:f:'$fl€s 
rR*A '/ '/

Physio ogy ard vir:lence 0f h0d-assoc dled
pafioge"s

Gttf,ora response lo'ood ano d,et

Modu,ai,on ot g:t frora by dietary,rrcrl/eilr0n

Igy:|.-o"o^1^lg'to,tnts lhroish n ctooia
! t0tecnr0r0g\/

lV c'ooiat lLrct iora tooos ano drrrs

StLdy and oeveloprgfl  sl  [e'rgnlPs fnntc

ani l  dr i lks

I actic ac d cactetia terl'lology a10 crrrks '/ ./

l \]ewnrc^ces rgtecnnolcgies e g. r, igf / ' /
OIESSJ'E

V,anle qon-culllrrable 0rgarislrs ,/ ,/

Food spo age by bactela iungi, yeasts ,/ ,/ ,/
tcx r'ormaiion

Bio0reservatives ,/ /

The mernbers otrhe steerinq committee are:Glenn Gtbson,
Schoo' oI Food Biosciences]Reading: Bob Rastal l .  Schoot
of Food Biosciences, Reading; Marie-Louise Bail lon.
Waltham Pet Centre; Mike Peck, Insiitute of Food Research
Norwich;Alan Varnam, Food Microbiology Group. Un versity
of NorLh London;Tom Humphrey. Deparlment of Veterrnary
Science, Br,stol;  Mart in Coll ins, Oueen's University, Belfast

The new Group wilr  mane i ts oebut ai the 2002 spring
meetino ai the Unive's'tv of Wantiick The Convener is
Profeisor Tom Huniphrey. Pr of esso r o { Fo o c Saf e ty.
University of Bnstol,  The Churchi l l  Bui ldrng, Lang [ord,
Brs lo l  Bs405DT(Te l .01  17928921 1  ;Fax01 1  79289
505; email  tom,humphrey@bristol.ac.uk) to whonr al l
enquir ies aoout lhe Group should be addressed



PrizeLectules

This s the Society's
n r  n r  n a l  n r i z o  e r l a r r l o r l
Y ,  , "  Y *
biennial ly for an outstanding
contr ibution of current
rmportance rn microbiology.
The wrnner receives S 1 ,0OO
and glves a lecture on
h i < / h e r  r r n r k  a l  a  Q n n i c h r

meeting. The lecture is
usua l ly  pub l i shed rn  a
Society journal.

1 ,  The Marlory Stephenson
Pr ze Lecture shal l  be
awarded biennral ly for an
outstanding contr ibut on of
current importance in
microbiology, without
restriction on the area of
m crobiology in wh ch the
award is made.

2. Nominations forthe
lValory Stephenson Prize
I  p r f i  r r o  q h a  I  h o  m a d o  h r r

anytwo members of the
Q n n i a | ,  + h o  n n m ; n a a  n o a |v v v , u  t  I

not be a member o{the
Society. Nominations
should be accompanied by a
statement of the contribution
to microbiology made bythe
n n m  n a a  c r  r n n n r f a d  h r r

reprints or other appropriate
documentation, A brief
curriculum vitae oI Ihe
nominee and a fu l l
blbl lography of his or her
work should also be
ncluded, Alternatively,
candidates may submit al l  of
the informatron l isted above,
togetherwlth the names of
TWO memoeTS wno aTe
famil iar with their work, who
wi I  be asked to supply the
appropriate statement with
regard to the candidate's
contr lbution to microbrology,

3, There shal l  be no
restnction by means of age
or nationality of those eligible
forthe Ma1ory Stephenson
P r i z a  I  a e |  r r o  R a e  i n i o n l c  n f

the Lectureship may not be
nominated on a subsequent
occasion.

4.The reciprentofthe
Mar1ory Stephenson Prize
Lectureship w l l  be
o v n o r l e d  l n  n  v o  a  l o c |  r r o

based on ihe work for whrch
t h o  P r i z p  I  o e l r r r p c h i n  h a q

been awarded to a meeting

of the Society, normallythe
spr ng meeting fol lowing
the announcement of the
award, The rec pient wi l l  be
c l r n n n l r r  o n r n r  r r q n o d  l n
" '  " " u J
n r  r h l  < h  t h a  a r t  r r o  i n  a i t h o r

M icrob iology or Jou rn al of
G ene ral Vi rology,whichever
rs the more suitab e. The
choice wrl l  be atthe
discretion of the Editors of
the journals.

This is awarded annuallyfor
an outsianding contr bution
to microbiology education.

1. The PeterWildy Prize of
S5OO shall be awarded
annually for an outstanding
contr ibution to microbiology
education, w thout restriction
on the area of m crobiology
n whrch the award is made,
Microbiology educatron for
thp  n  r rnnqo n{ lho  qwtar r l

need not be confined to
univers tyteaching, l t  may
also include education oi the
general publ ic, school pupi ls
n r  n r n { o q q  n n a  f l r n r  r n <

2, Nominations forthe
PeterWildy Prize shal l  be
made byanytwo members
of the Soc ety;the nomineo
need not be a member of
+ h a  q ^ .  a n /  A t l o r n c l i v o t i ,

candrdates may submit al l  of
the information l isted above,
togetherwlth the names of
TWO memDers wno are
famil iar with their work, who
wrl l  be asked to supplythe
appropnate statement with
ren a rr i  }n lha r  a nr l  id a1o'c

e n n l r i h r  r l  n n  l n  a n n l i p d

microbiology, Nominations
should be accompanied by a
statement of the contribution
to microbrology educatron
made bythe nominee,
supported by approprate
documentation i f  avai lable,
A brieJ CV of the nominee
should also be included.

3, There shal l  be no
restriction by means of
age or national ty of those
elig bleforthe Prize.
Recip ents of the Prizemay
not be nomlnated on a
suDSequenr occaston,

I  T h o  r o r i n  o n l n f i h a  P r i z a

u ,  l l  h a  a v n a r + a r l  t n  n i v o  a

n r e c a n l e l i n n  h c c e r l  n n  e n

aspect of educational work
for wh ch the Pr ze has been
awarded to a meeting of the
Society, normally with n a
year of the announcement
of the award. The
presentat on may take the
form of a lecture, workshop,
audiovisual display or any
oth er appropriate activity,
The rec  p ien tw i l lbe
c t r n n n l v  e n n n r  r r a n o a l  t n

publish an art cle based on
the presentation in
Microbiology Today.

The Fleming Lecture s awarded annuallyfor
outstanding research in any branch of microbiology by a
young r^r.c'obiologisL in the ea.lv srages olhis/her career,
The award is 91 ,000,

1 , Nominees should normally have been engaged
:n research for noI more than 1 O years aI ler doitoral
qualrf  icat on or equivalent. Years may be added to this total
r respecrof ca.eerbrea"s. [o'  pa.enthooo o'olher
substantlve reasons,

2. There should normally have been a connection with
the scienri ' ic act iv. ly o I  the Sociery, eirher by means ot
past and continuing membership of the Society (a mrnimum
of  3years  menoersh  po f  theSocetywo-  o  normal lybe
c v n e r t c d )  n r n e q t n r c c c n l a l  n n l t c ) e r r  S n e i o t r r m a o l  n n  n r

pub ication(s) n a Society journal, or an organ zational or
admrnistrat ive contr ibution to the scienttf  ic work of the
Soc ety,

3, Cand dates,who need notbe membersof the
Society, should subm t an outl ine CV ncluding detai ls of
qual i f  icat ions, scholarships, research grants obtained, etc.,
a l ist of publ icat ions, an outlrne of their career progression
(posts held in postdoctoral research) and the names oftwo
members who are famil iarwith the rwork, who wil l  be asked
to prov de a statement detai l ing the candidate's
contr bution to m icrobiology and merit  for the award.
Alternatively, members who wish to make a nomination
should provide s.ch a staterrenra"o sl- 'o- o arangetora
second memberwrl l ing to supportthe nomination to
provide a statement and should ask the candidate to
provide the CV and publications l ist.

4  T h e  r c r i n i c n t r r r i l  h o o ' n o r l p d l n n . r , o e  o n l r , r o  n r c a n  n n

his or her workto a meeting of the Society,whlch wil l  usual ly
not be that whrch takes place in the spring, He or she may
be asked bythe Counci l  ofthe Societyto repeatthe leciure
at another centre in this country or in Europe, Expenses of
the lecturer wi l l  be paid by the Society. Requests for such a
seco-d lecru'e should be nraoe [o the Ge.eral Sec.erary
and wil l  be considered by Counci l ,  The text of the lecture wjl l
be published in eilher Mrcrobtologyor Journal af General
Virology,whtchever is the more suttable. The choice will be
atthe d scretion of the Editors of thetwo journals.

5. Intheeventof there berng nosuccessful nominee in
any part icularyear, the Award moneywil l  be returned to the
f u  ̂ ds of rhe Sociely. A.y given nominee nay be chosen
once only.

, l ' , ,, ,, ,: ' ,, : l  ,, ,, ' ] ,, '  ,,, I , ., .,.,: : ., , ,-., , i  . ,, ' , l  .: ,, ,1.

Awarded every other year by the Soclety on behaif of
the Inst tute of Biology. l t  is awarded for an outstanding
cont . ibu tor  lo  research  n  amoreapp l ieda,eaot
microbro ogy, or an areawhere microbiology impinges
on orher areas of biology and where rhe topic would be
relevant to a wider audience. The prize is S500.
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Grcnts
New grant scheme!

Council  is pleased to announce a new scheme to enable
Retired Members to attend one SG M meeting peryear.
They wil l  be able to apply for a grantto cover
accommodation and the Soctety Dinner. The maximum
award wil l  be 9250, l t  is hoped thatthe scheme wil l  enable
retired microbiologists both to keep up wlth their science
and to share their knowledge with other members.

1. The scheme is open to patd up Retired Members of
SGM whose membership has not lapsed since the date of
the r change of status f rom Ordinary Membershtp.

2, Applicants may claim for:

(a) thecostof bed and breakfastaccommodation in an
en-suite room which must be booked through the SG M
Meetings Offrce

(b) the costof the Society Dinner.

3. The maximum award is 9250.

4. Grantsare l imitedtoattendanceatonlyoneSGM
meeting in each calendaryear.

5, Applications w l i  be considered on a f i rst come, f  i rst
served basis. A maximum of 50 awards wil l  be made each
year.

6, Applications received afterthe meeting cannot be
considered.

Applications are now invited for grants to attend the
Society's meeting atthe Universrtyof EastAnglia, lO-13
September 200 1 ,

Forms may be downloaded from the website or obtained
f rom the Grants Office at SG M H0,

,  
: '  

t , ;1: :  : , ' . : : '  ; , ' , ' ; t : ' ;1; :

Members who are permanently resident in a developing
country are reminded thatthey may applyforfunding to
acquire for their l ibraries books, or possibly journals, relat ing
to microbiology. These annual awards are available as a
resuli of a generous donation f rom Professorl Watanabe
of Japan. Ful ldetai ls of the scheme were published on p.25
of the February i ssue oI M icrobiology Tod ay,fhe closing
dateforthe receiptof appl icat ions,which should be made
to the Grants Offlce at SG M Headquarters, is 5 Ostober
2001.

Details of all Society grant schemes are available
on the SG M website atht$//wvutv.sgm.ac.uk
You can also download application forms for most
schemes. Click on the Grants & Funding button for details.

Anyenquiries should be made tothe Grants Office, SGM,
Marlborough House, Basingstoke Road, Spencers
Wood, Reading RG7 l AG (Tel:0 1 1 B 9BB 1 821 ;
Fax: 0'1 1 8 9BB 5656; emai | : grants@sgm.ac,uk),

,,,, :1 ,::, ;.,,;,::;1 .:.., ' .,: a, :,,:,: :: :a,,.,: .:.: .

Thefol lowing Public
Understanding of Science
grants have been made in
recent months.

Dr Susan Assinder,
University of Wales, Bangor
has been awarded up to
9 l ,O00 towards the
creation oI an Alphabet of
Sciencein BangorHigh
Skeetduring National
Science Week 200 L

ProfessorRoy
Postlethwaite has been
awarded up to S,879
towards the expenses of
running an exhibit ion and
i o n l r  r r o  n n  A < n e r l <  n f

Modern M ed ical Sciencein
Cirencester in June 2001 .

Dr loy Perkins, U niversity
of Huddersf ield, has been
awarded up to S,B 1 7
towards the expenses of
running a microbiology
tasterdayforYear 1 1 pupi ls
in National Science Week
2OO1 , Food Microbes *the

Good, the Bad and the Ugly.

',.,:: 
: ..'.:.. ::,,: ..,::::, :: :,a aa .a a,:':,',

Members are invited to apply
for small  grants to f  und
either (a) relevant science
promotion initiatives or (b) to
supporl developments l ikely
to lead to an improvement in
the teaching of any aspect
of microbiology relevant to
c p n n n . l a n r  n r  t c r f i a n r"  '*  -_ /
(including postgraduate)
education in the UK.

Applications are now invited
for either category of award,

:..1,1 ;,1,:..111'

' l  Ann l iean lc  mr rc l  hc
m o m h o r c  n { t h a  Q n r i o { ,

currently residing in the U K
or Republic of lreland.

2. Practical teaching aids

(a)Applicanis mayseek
support,  normally within the
range 9200-53,500, for:

(i) purchase of
consumable materials,
but not capital equipment.

(ii) shorl-term assistance,
e.g. vacation employment
of an undergraduate,
or exceptional ly a
postgraduate after expiry
of a studentship,

(b)Examples of prolects
which might be f unded
include the provision of
l c a n h i n o  m a l c r i e l c  ( c  n' ' ' . . ' "  _ " ' " J '

videos, sl ides, posters), ihe
development of rel able,
novel pracf ical exercises,
new approaches to
teaching/learning f amil iar
. ^ . . - ^ + "  ( -  ^  n n m n r  r t a r

simulat ions or tutorials) or
a nv  n lhcr  a  nnronr ia lc- r r ' " r  ' * ' "

aspect. lt is not intended
thatthe Fund should
subsidrze normal
depadmentai teaching
nre.+i .a< +ha q^. iof i /

wishes to encourage
Innovatron.

(c) Successf ul applicants
wil l  normally be required to
makethe results of their
work available to Society
members within 1B months
of the award being made.
This wil l  include a
presentation at a Society
meeting and publication of '

an arlicle in Microbiology
Tod ay, Phy sical materials,
whether offprints, videos,
sl ides, computer programs,
microbial strains or in other
forms, should be readi ly
^ , , ^ i l ^ h t ^  + ^  c ^ ^ i ^ + , ,ov4i l4urs rv uuurcLy

members on free or low-
cost loan or purchase for a
period of at least 5 years
aftertermination of the
prolect.

(d)The Societywould
encourage commercral oT
other dissemination of the
results ofthe projectto a
wider publ ic, Al l  Intel lectual
Property Rights, including
copyright and design r ights,
in any materials produced
as a result of the grant wi l l
h o  ' , o c + a n  i n  t h o  Q n n i a { ,

3, PUSawards

(a)Applicants may seek
funding of up to S' l  ,000 for
small projects to promote
the public understanding of
microbiology, These might
include talks, workshops,
demonstrations, posters,
l e a f l a t q  h r n a d e a c l c

activities at science festivals
and audio-visual or

computer-based packages.
These activities can take
place as part of a SET event
^ + + h ^  ^ ^ ^ l i ^ ^ ^ + r -  ^ l ^ ^ ^  ^ +d r  u  r s  a P P r L d r  I  J  P r a u s  u l

work, but PUS activities that
are partof the programme
of an open dayto promote
the inst i tut ion are inel igible
forfunding.

(b)Applicants must provide
a detai led descript ion of
t h a  n r n n n c a r l  i n i l i a t i v o

which i t  is anticipated wil l
take place in 2OO1/2002,
ful l  costings and evidence
^ +  ^ ^ . ,  ^ ^ i l ^ f , ^ " ^ + i ^ ^ ^  ^ "u r  a r l y  u u i l a u u r d L r u r  r J  u l

other sponsorship. Each
application should also
include a safety r isk
assessment and evidence
of, or costing for,
appropriate publ ic l iabi l i ty
insurance cover i f the
a e l i v i h r  i c  l n  h e  h o l d  a l  a

publicvenue, Payments
to helpers such as
undergraduates who are
giving up theirfree t ime to
deliverthe activity may be
i n r l r r r l o r ]  i n  t h o  n n c t i n n c

Appllcants should also
indicate how theywill assess
the success of their event,

(c) Successf ul applicants
must submrt a report of the
activity to the Society within
3 months of the completion
of the project. This should
take the form of an article
for publ icat ion in the
' A n i n n  P r  r h l i n r  c o n + i n n  n {

MicrobiologyToday. A
n n n v  n f  + h a  r a c n l + c  n { + h o

assessment exercise (a
simple questionnaire or
summary of publ ic
comments on the event
wil l  suff ice) should also
be provided.

Application forms are
available from the Grants
Of f i cea tSGM HOormay
be downloaded from the
website.

P l a e c o  c t e t o  n l o r r l r r

whether a form is required
for ateachlng aid or a PUS
award.

T h o r o  i <  n n  r l n c i n n  d q t o

for appl icat ions, which wil l
be considered on af irst
r n m a  { i r c l  q a n r o d  h a c i c

during the period l  January
to31 December20O1.
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The purpose ofthe Seminar
Speakers Fund is to promote
talks on microbiological
topics in departmental
seminar programmes.
Applications are invited
from highereducation
insti tut ions where
mrcrobiology is taught
for grants of up to 5200
towards the travel, and if
necessary, accom modation,
expenses of an invited
speaker. Applications wil l
be dealtwith on a{irst come,
f irst served basis during
the academic year Written
submissions should be sent
tothe Grants Office at SG M
HO {or consideration.

1: l l i  : : , i : ' : .

'L The scheme is open to
higher education inst i tut ions
in the U K and Republic of
lreland where mrcrobiology
is taught, Normally, only
one department within an
lnsti tut ion wil l  be el igible
for an award within each
academicyeal which is
defined as running from
September2OOl toJune
2002. lt is expected that
departments wil l
col laborate in selecting a
seminar speaker.

2. Applications wil lonly be
accepted f rom departments,
notfrom Student
Microbiology Societ ies.

3. One ortwo speakers
may be funded each year;
eithertwo at a maximum of
S 1 OO each or one up to a
maximum of S200.

4. Seminars must be
advertised regionally as
sponsored by the Society.

5. Awards will be paid
retrospectively on receipt
of evidence of the actual
expenses incurred,

6. Applications should
contain the fol lowing
information:

(a)The names and
addresses of the speake(s)
to be invited and thetopic ot
the talk(s),

(b) Evidence, in the form of
a programme,that an active
semrnar pTogramme rs
already establ ished in the
department(s). Where no
previous programme exists,
good reason should be
given forthe request, such
as the establ ishment of a
new depadment.

(c) Details of any
sponsorship for seminars
thatthe depadment already
has (or is anticipatlng).

(d)An indlcation of the
target audience for the
seminar, which may include
undergraduates and
postgraduates,

There is no application form
forthis scheme.

,;,:, r: ' t.,.]:: j , i ] ' , , l t .,t, ' , i .: l  :.: i , l l ' , | ,:,,.] I
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Council  aims to assist
microbiologists in
developing countr ies and
Eastern Europe through the
lnternational Development
Fund. Awards are made by
competrt ion,
rti:i l:i ::ti:l:ll,,ll.

1 , Support visits (travel
and accommodation) by
members of the SG M to
laboratories in countr ies
where microbrology is
inadequately developed
but where its f urlher
development may assist
education orthe economy
of these countr ies, The
purpose of the visits must be
to give short lecture courses
and laboratorytraining in
c r r h i a n l c  r ' l a c i n n o d  l n  m e c l

the needs ofthese countries,
The countries may vary f rom
time to t ime but at present
these include many places
in the Far East, Af rica, South
and Central America, the
Indian sub-continent and
Eastern and Central Europe,
Host laboratories are
usually expected to provide
some evidence of local
" ,  

' n n n r t { n r i h a  r n r  r r c a c

2. Al low purchase oi basic
equipment essential for the
needs of such training

3. Provide Society journals,
symposiaand special
publ icat ions to establ ished
libraries for a l imited period
of time at reduced or zero
cost, especial ly when i t
can be shown that these
publications are not
currently reasonably
avai lable in the country
concerned,

4. Supporl national
microbiological faci l i t ies,
e.g, culture col lect ions
(which underpin
microbiology), where
these run into temporary
dif f icult ies.

5. Supportanyother
c m a l l  n r n  p r l l n  a q c i q t  i n

technology transfer f  rom
Western Europe to the
areas mentioned above for
which other sources of
f unding do not exlst.  This
might include provision of
equipment to a nominated
centre atwhich amember
is working permanently.
: : '  : ,  l . ' ; ' .  . .  :  ; 1 , . :  1 ,

1,  App l ica t ions foTsums
between S1 ,000 and
95,000 wil l  be considered
first.  No applications above
SZO0O wil l  be accepted,

2. Applicants mustbe
members of the Society.

3, In making applications
forsupportfor giving short
lecture courses or laboratory
train in g, detailed information
must be provided aboutthe
relevance and quality of the
training course and the
degree of local supporlfor
the course.

4. Each application must
h o  o n n n m n a n i a i  h v  { r  r l l

c '  r n n n r t i n n  d n n r  r m o n t c

5. Acondit ion of funding
(except for provision of
publ icat ions) is that a
brief report, suitable for
Microbiology Today,be
provided,

Applicai ions to the Fund
are now invited. Four copies,
including ful l  support ing
documents, should be sent
to the G rants Off ice at
SGM HO.

The closing date for
applications is 26
October2OOl.

This scheme has been establ ished to al low scientists to
travel to or f rom the U K and Republic of lreland to carry out
a def ined piece of research in any f ield of microbiology
Applicants must be of postdoctoral level or above The visits
may be of up to 3 mon lhs durai ion. The awaros cover the
costs of return travel, a subsistence allowance and a
contr ibution towards the costs of consumables in the host
laboratory. Applications for awards are now invited.

l:r :. ,r, t.: :.,

1 , Applicants must be scientists of at least postdoctoral
level who are practising microbiologists. Postdoctoral
workers in periods between contracts orthose who do
not have salaried employment are inel igibleto apply.
Postdoctoral workers must supply a supporting statement
f rom their head of department. Al l  appl icants must submrt
a CV with their completed application form.

2. U K scientists whose salary is provided by a Research
Counci l ,  government department, ma.1or charitable f unding
body or olher organization which runs an international
fel lowship scheme should supply evidence that
sponsorship has been sought unsuccessful ly from
theirfunding body.

3, The scheme enables applicants resident and employed
in the U K or Republic of lreland to visi t  any other country to
carry out reseaich in a suitable laboratory or scientists from
other countries to carry out research in the U K or Repu blic
of lreland.

4. The research workto be carr ied outinthe host
laboratory must be clearly defined. lt must also be
microbiological,  but any appropriate area of the science
wil l  be considered forfunding.

5. The scheme is intended to support new init iat ives
but applications which offer innovative projects with
establ ished col laborations wil l  be considered.

6 .  Asuppor t ing  le t te r f romtheheadof  the labora tory to '
be visi ted must be supplied.

7 Fel lowships wil l  be awarded for up to a maximum of 3
months,

B, Awards are availableto coverthe costof travel bythe
most economtcal means and route, subsistence at up to
S1,OOO per month and acontr ibution towards the cost of
consumables at up to 91 ,O0O per month Fel lows wil l
normally be expected to continueto receive asalaryfrom
their home inst i tut ion or other source.

9. Applicantsareexpectedtohaveadequate insurance
arrangements and to provide evidence of this. The scheme
does not cover the costs of insurance

10. On completion of the fel lowship, a report must be
submitted to the SG M G rants Off ice within 1 month

1 1 , FOUR copies of the completed application form and.
al l  supplemeniary documentation must be submitted to the
SG M Grants Off ice for consideration.

There are normally three rounds of appl icat ions during
each calendaryearTheclosing datesfor200' l  are3O
March, 31 luly and 3O November,

I
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I ha nr zoc ara inranr,or, rn San Juan, Puerto Rico, 2-6 October 2oot U N ESCO'I U MS.M I RCE NS.
eneolrT2oe exeellence rn ihe Biodegradation, Biotransformation and Biocatatysis (83) SG M FgllOWShipS
study of microbiology by
underg raduate students and
to promote scho arship in,
and awareness of,
microbiology in universit  es.
The prizes are awarded
annua lyto the undergraduate
student in each qual fying
nsti tut ion who performs
best in m crob o ogy n the r
penult mate year of study
for a Bachelois deg ree,
Each w inn  ng  s tudentw i l l
be awarded 55O, a
^ ^ + i + i ^ ^ + ^  ^ ^ f ,  ^  + - ^ ^ . , ^ - . .L s r  L i l r l a L E  d r  r u  a  I  E s y c a  )

undergraduate membersh p
o f  the  SGM.
O n o  n  r  i z a  c  a v o  i l a  h l a  + n

each university n the UK and
Repub c of lreland offering
an appropriate microbiology
course. The university wi l l
be asked to choose the
e < < a < < a d  m i r r n h i n l n n  e  a l

work for which the prize is
awarded. The submission
should be supporled by
forma marks, not an lnforma
assessment, Winning
students should have
attained at least 2(l) overall
in therr degree examinations
^ + + L ^  ̂ + ^ ^ ^  ^ + , ^ , h  ̂ h + A ^a L  u  l g  > t a q g  4 t  v v  l r l r r  u  r g

award s made,

t r l i n i h l o  < |  r d o n t <  m e v  h e

registered for any degree with
a signrf cant m crobiology
content (e,9, B otechnology,
Applied Biology, etc.) notlust
a BSc Mlcrobiology. The
un versrty must decide which
student group studying
which microbrological act vi ty
is el igible for cons deration.

Un versrt ies are now nvited
to nominate a student for a
200 1 SG l\ i  Undergraduate
Microbiology Prize.
S r r h m  c c i n n c  r a n  n n l v  h c

accepted on the form which
has been sentio al l
inst i tut ions. The {ul i  rules and
f urlher copies of the form
may be down oaded from
the SGM website orobtalned
from the Grants Off ce at
Marlborough House. The
closing date for nom nat ons
is31 August2OOl,

Ykawe* gnam*s

This grant scheme is intended to assist SG M members to
attend the meeting. Up to S500 is available as acontribution
towards the costs of registration, travel and accommodation.

&ax*de*!me:a

Members who are eligible should apply for an ASM
student travel grant as well as applying to the SG M (see 7
below for details).

1. Applicants mustbe paid up members oftheSGM of at
least3 months standing before3l May2001,

2. The fol lowing members are el igible for support:

(a) Full-time postgraduate students, including research
assistants and similarwho hold salaried posts in higher
education inst i tut ions or publ icly f  unded research inst i tutes
and are resident and registered for a PhD at a higher
education inst i tut ion in acountry in the European Union,

(b) Postdoctoral researchers in theirfirst position who have
been employed on a short-term temporary contract at a
university or publ icly funded research inst i tute in a country
in Lhe Luropean Union for less Ihan 3 years at 1 January
2 0 0 1 ,

(c) Establ ished scientists in the U K and lreland who are
employees of universit ies, Research Counci ls, the National
Health Service, staie-aided research establishments, other
governmental bodies and prof i t-making companies set up
Dy unrverslTres,

3. Postgraduate students, research assistants and
postdoctoral researchers must provide a statement from
therr head of department in support of thei r application.

4. Successful applicants wili be awarded up to 9SOO as a
contribution towards the costs of registration (at the rate
applicable for registrarions before l  SepLember 2001 ).
travel and accommodation.

5, Thetotalfunds available are limited and awards cannot
be guaranteed to all eligible applicants. Preference will be
given to applicants who are making a contribution to the
meeting by presenting their work. Evidence of submission
of an abstract must be provided.

6. Funding from other sources (with the exception of an
ASM StudentTravel Grant - see 7 below) will be taken into
account when the award is made.

7 ASM StudentTravel Grants. Postgraduate students and
postdocs in their firstyear of obtaining a PhD may apply for
an ASM StudentTravel Grant of US$500 provided thev are
pr esen I i  ng work and iheir absl racl has been accepted.
Anyone who is el igible should applyfor an award - see
ASM website for detarls (wwwasmusa.org). This will not
affect the award that they receive f rom SG M.

B, Applications must be made on the appropriate form.
Completed applications should be sentto:The Grants
Office, SGM Headquarters, Marlborough House,
Basingstoke Road, Spencers Wood, Reading, RG7 1AG,

Closing date for appl icat ions:31 July 2OO1, Applications
wil l  be deali  with on af irst come, f irst served basis.

The Internatronal Union of M crobiologtcal Societ ies
(l  U M S) is a worldw de Federation of National and
International Societ ies and other organizations having a
common interest in microb ological sciences. The Microbial
Resources Centres (Mircens) s an internat onal network of
Academic and Research Inst i tutes spread ng
biotechnological and microbiolog cal benefi ts to especial ly
rhedeve loo '  g  cour  [ ' i e r .T^eSoc ie l ]  [o  0enero l
Microbiology (SG M), a member Socrety of the lU MS, is
ra t  ing  a  seoara  le  con l r  .bu t ion  lo  rh i "  p rog 'a" rme ' ro r
i ts International Deve opmentFund.The UNESCO-lUNlS
l \ i I R C E N S  S G l V . h o r l - L e r r ' e '  o w s h i p i s a  c o - o p e r a  i v e
scheme between the valous l isted organ zations to provide
an opportunitytoyoung mlcrobtologistsfrom any
developing country to pursue, or to complete, a parl  of an
on-going research programme in a laboratory n a newly
industr ial ized or deve oped country. M crobtologists n
developing countr ies aggressively pursu ng research, often
reach afacrlity cul de sacwhereresearch p ans cannot be
accom pl shed for want of materials, equipment or faci l i t  es
The U N ESCO-I U IVS lV I RCENS-SG lV shorl-term
fel lowship is desrgned to ease these problems for
deserving m crobrolog sts from developing countr es to
enable them to overcome therr research bott lenecks and
tostrengthenthebondsof nterregiona scienti{rc
co-operatron.

TAeapp canr f .oma deve 'op  ^g  counr rysFo-  o  bea
permanent employee in the cou ntry of residence, must
have adequate work expenence, must have completed
at le "s t5  vearso f  po> looc tora  t ra ' . rg  In  an lo lThe
microbio ogical sc ences and must prov de specif c
ev dence n the form of a proposai about the work wh ch js
intended to be performed atthe host laboratory Preference
wil l  be g ven to young women scient sts and to scientists
f rom Af rica. Currently f ve fe lowsh ps are available every
year of which two should be served in laboratories in the
UK.

The award wll l  be up to U5$4,000 for travel and
su bsistence (room and board) to support the awardee for a
ra \  mur  pe ' iod  r [3  mont - : .  f Jnos 'o r  sa la  y  a '  o  medrca
insurance wil l  not be provided. Coverage for l i fe and
acc identorhea l th  insurance s the  persona l  and so le
responsrbi l i tyof the ndividual orthe hosiorgan zation,

Appl carions ( lour cop es) n -sT oe s-o- f leo in Englis-
and should consistof anom nat ng etterfromthe Head
of the organ zation in which the applicant is working;the
app cant's curnculum vitae; a letter of invitatton or
accepta lce  [ 'omrhe hosr  o rgan iu  a lo -  descr ib ing  lac  .Ly
supporl for ihe appl c an l :  and lwo suppot ing leners
addr essing V ce-P'es den r I  U M S. Departn enl ol
M croblology, University of G ronrngen, Kerklaan 30, 975 1
N N Haren,The Netherlands (Fax +3 1 50 36321 54;
emai lWN.Kon ings@bio l . rug ,n  ) .Thedead l  ne  is  1  Ju ly
2001,
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Whetheryou're
an underqrad or
postgradithe SGM
wants to hear trom
you. Anything goes
as long as it's
microbiology,

Win &25
forthe best
letter published
in each issue of
Microbiology
Today.Send your
contributions to
soapbox@sgm.
ac.uk

SG M reserves the
rightto edit letters
priorto publication.
The content ot
Soapbox!does not
reflectthe opinion
of the SGM.

O lf you have any
stories or news tor
publ icat ion in
Gradl ine,  p lease
send them to
Tracey Duncombe
at pa@sgm.ac.uk

El rtli]lrti:t:flilr,: 28IMAY01

Soapbox!
Here is the €25 winner in fhis rssue.

I DearSoapbox!
As someone coming to the end of their t ime as a
PhD student i t  was with a great sense of nostalgia that
I read of the experiences of the previous contr ibutor to
Soapbor!

As a person who now clones genes as a matter
of routine and could probably prepare and run an
aqarose oel in my sleep, I  st i l l  haven't  quite forgoiten
th*ose l irst days in the lab as a projecl student when
racking a box of pipette t ips and successful ly
autoclaving them was a big achievementlAnd
although those few months gave me a t iny insight into
resear-h, nothing could have ful ly prepared me forthe
varied hiqhs andlows of l i fe as a PhD student. The f irst
few days were certainly daunting' Removed from the
suppoit ive environment of the third year project lab
and a dist inct lack o{ famil iar faces I felt  way out of my
depth .Therewere  o f  course the  prac t ica l  p rob lems
of i inding my way around a new department and the
real izat ion thatfresh boxes of gloves didn't just
mysteriously appear but actual ly had to be ordered.
But that was as nothing compared to the recognit ion
that from now on and forthe next three years l ,  along
with the help of my supervisor, would be solely
responsible {or my own work and for choosing the
direct ion in which' i t  would progress

U nl i  ke the previous Soapbox ! correspondent who
writes that a PhD can involve 'days, months and years'
oI' f o I I ow i n g p roto co I afte r p roto co I w ith o ut th i n k i n g',

in my experience at least, the opposite is true, You ma,
stariyour PhD with a detai led plan of the experiments

vou want to perform and the resu lts you want to
"achieve, 

but in real i ty things often do not work outthat
way. Techniques may be avai lable that should work in
theorv, and may indeed have worked f or virtual ly
evervone you have ever rhet including someone sit t ing
{eet awayirom you in the lab - but they just don't  work
foryou. Speaking from personal experience you may
find yourself spending more t ime in the l ibrary than in
a lab coat. But what a sense of achievement when a
tech nique that you yourself have d ug out of a d usty
paper or from the net actual ly provides you with the
desired result,

PhD students also spend a great deal of theirt ime
outside the lab as the Research Counci ls increasingly
emphasize the importance of transferable ski l ls such
as writ ten or oral communication. Moreover, i t  is not
al lwork, work, work. As anyone who has attended an
SG M meeting wil l  veri fy i t 's almost as much about
social izing asscience and presents everyone with a
chance to catch up with people f rom other inst i tut ions.
PhD research also presents great opportunit ies tor
international travel. A tr ip to the ASM's infect ious
diseases conference in Canada al lowed me to present
my work in front of a prestigious audience as wel. l  as
see what scientists who publish in Nature aclually
look  l i ke  in  the  f lesh !

As to whether research can ever be creative - |
suppose that depends on how you define creativi ty.
Research is never iustfol lowing protocols and I bel ieve

that a creative streak is a big asset in terms of
prob lem-so lv ing  and when prepar ing  presenLa l ions , .
espec ia l l y  i f  Vou don ' t  want  to  hear  the  sound o t  gen l le
snbring { ioni the back of the auditoriuml Of course a
PhD is  no tan  easyopt ion  when dec id ing  what to  do
after you graduate;there are def ini te downsides to i t
and lbel ieve that the scienti f  ic community needs to
address Lhe issue of why many postgraduates are
choosinq to leave research after their PhDs. And as to
my futur-e in research - well  I 'm st i l l  not sure what that
may be, butoveral l  lcan honestlysaythat mytime as a
Phb student has provided me with awealth of unique
and posit ive experiences which l 'm sure wil l  prove to
be invaluable in whatever career I  choose to pursue.

O lreena Dutta, Department of Biochemistry,
U niversity of Cam bridge

I Dear Soapbox!
As an undergraduate, concepts and the
understanding of whole areas of modules only
became real or important around exam time l  found,
and s t i l l t i nd , lec tu res  to  be  avery  pass ive  exper ience
Understanding the material was always important, but
lec tu res  now appear  much s imp ler  in  th is  respec t .
Perhaps i t  is the smaller scale of the lectures I have
had as a postgrad, orthatthey seem so much more
relevant to my work and myself.

Practical work was also considered important as an
undergraduate and was a vital componenI of many
modules taken at Nott ingham. However, the vast
majori ty of practical courses aimed only to provrde an
ide'a of the principles ortechniques within the lab. This
is not a cri i ic ism. Providing large numbers of students
with the faci l i t ies to do practical work cannot be easy;
but i t  st i l l  resulted in a very contr ived approach. My f inal
year  p ro jec twas such a  change.  lwen l  l rom mix ing
io lu t lon-Awi th  so lu t ion  Band be ing to ld  lhad
extracted plasmid DNA, to being responsible (within

l imits) for making up my solut ions and carrying out
work with a palpable end point. I  have recently started
demonstrat ing in f irstyear practicals and l f  ind i t
amusing to see how my att i tude towards practical
work has changed and also how much my technique
has improved.

Another notable dif ference between underg rad uate
and postgraduate study is t ime. As an undergrad I
often woiked week-by-week and never more than a
semester at at ime. Time was conveniently divided by
modules start ing and f inishing, and the repeti t ive
pattern of weekly lectures/practicals. Exam periods
were potent dividers, with a real feel ing of completion,
fol lowed bv a period of relaxation (and excess!),  then i t
al l  began again. As a PhD student, there isn't  that r igid
form to the course and i t  is quite a disturbing prospect
to start three years of research with only a rough plan
of where i t  wi l l  go,

) Mike Sellars, Firstyear PhD student,
U n iversity of Notting ham
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SGMeducationand

The Sac ety takes the promotion of microblology education and careers
very serious y lt employs professiona s in this fie d to cany out the work, in
conjuncticn with interested and enthusla$ic members and [ducation 0fficet
Liz Scckett The staff organize events, produce appropriate resources and
dealwi tha theenquiresthatro l l  ndai lybyphone fax emai land let ter
Jrom teachers, pupils and the general public Qu te often they have to get
outon the road and work ong hoursand atweekends buttheteam's
comm tmenl and enthusiasm rare v wanesl Here are some of the
act v ties that are planned (or have taken p ace) 1n 204U2402

Events
ffi 3-6 January2001 :AssocialionforScience EducationAnnual Meeting,

Guildlord
Attended by4000 sciencesteachersfrom al overtheworld. SGM had a
arge stand, which they shared wlth the Microbiology in Schools Advisory
Committee (MISAC) gave away lots of resources and advice and
demanstrated some living algae and protozoa using a vldeo micr0sc0pe
k nd y loaned by l\lartin Adams of Univers ty af Surrey. SG M also organized
lhe Lrving Stlenrcsection ofthe exhrb t on for the other biosc ence bod es
and partlc pated in the We lcome Trust symp0siLlm,

S2-4March2001 :Camen lnterprise &JobsLive, $cottish txhibition CC
{D 1 1-12 March 2001: Careers&JobsLive 2001, Birmingham NtC
S26-27April 2001 : UCA$Careers Convention, Bath University
& 17-18 May2001: UCAS CareersConvenlion, Newcastle
fur many years SGI\,4 has been altend ng careers farrs fcr schools wlth
other learned soc eties and the In$ltute of B clogy under the banner of
Bincleme at Work,Ihls year we jcined up with the In$itute of Physics and
Royal Society of Chem $ry t0 pr0mote a I areas of science on a much
larger $and This co laboration has been very successful.

@ 7 June 2001 : Glas0ow Universily
Teachers' workshop on microbiology and biocheml$ry jolntwlth
B ochemica Society John Gra nger former d rector of NCBE, Cha rman '

ofM SAC and a long-standing contributorto SGI\l educat ona activities s
running the practcal workshop whil$Tlm lVihhell gives atalkon the
latest asnects of ant m crob al resi$ance.

S4-5 June 2001 : floyal In$itution PrimarySchoolWorkshops
Dar el Burdass has been inv ted by the Royal InstitLlt i0r t0 rlrn 0tlr
popu ar workshops for pr mary school children in Staffordshire, These
nvolve creative act vitles w th mode microbes, as we as demonstrat ng
the power ofyea$ to blow up baLloons

S30June 2001 :Aspects of Modern Medical Science
Partic pation irr etrert 0rgaf zed by Clrence$er Science Soc ety We wlll be
mounting a display on food safety.

S 0clober 2001 : BAYS0AY, Royal Albert Hall
By reqrestfrom the BA we wi I be repeat ng our microbio ogy workshops
for primary school ch ldren,

SNovember/0ecember2001 : Life Science Careers Conlerences
Bristol, London and Newcastle

Saturday events for undergrad and postgrad fe science $udents - lectures,
wcrkshops and exhib tion + CV analysis serv ce, Jointventure between SGM,
BS BPS BSI PS and SEB SGM does the admln strat on for these events,

Projects
Current resources
ffi Ckssifylng Microbes- a posterand set of teachers' notes for post-16

produced n assoc at on with PCET (c lB)

W Fernenter lnvestigalions pack(w IhNCBE) - pack of $udent and
techn cal  gu desfor  po$ 16(915)

ffi Posler: World of Miuobes(aver 20 000 prlnted and di$ributed free to
date)

ffi Set of two paslers Miuobes & the [nvironnent(hee)

ffi Bralech- teaching resotlrces pack far l6+, with ABPI BBSRC BS and
Wellcome Trust (now avai ab e on the web www.wellcome.ac.uk)

ffi World of Mlcnbes- [,4icrobiology teaching pack for pr mary schools:
booklets, teacher s gulde and po$er on beneficia and harmful micro-
0rgaf sms linked to Unlt 6B Mrcro-organisms ofthe Science
Curriculum (now available see inside back cover)

W SGIV website - greatiy expanded educatior pages ncluding range of
factsheets, Further work and a revamp rn progress www.sgm.ac.uk

ffi Mluobiologists Make a Difference - careers poster ard leaflet (free)

ffi Set of careers {actsheets for 1 6+ (also on website)
@ S0l\il website - extenslve web pages 0n careers; a separate stte

www.biocareers.org.uk is under development.

In progress or planned
ff i  [/ icrabio ogy 1n Schoo s Adv s0ry C0mm ttee ([/ l iSAC)

SGM acts as secretariat and deals with all enquiries from teachers,
di$ribut ng the wide range of{actsheets ava lable (also on web at
www.biosci.org,uk/MISAC) SG[/ adm r sters the annual
compet t  onl

2001 - Alicrabes A toad- newspaper articie (for pupils aged 1 
'l -1 6 in

two age groups) judged at lVariborough House r April, Nearly 2 000
entries were rece ved, Food and Drink Federatlon collaborated,

2002- | ve gotyou under ny skinnagazrne feature on fungal infections
(11 16 intwoage groups)sponsored byBrit ish lVycological Society
ffi Poster set: Miuobes & the Hunan Body(autnn2lA1)

Revlsion af Practhal Microbiology for Sthaolsleaching pack (Key
Stage 4 0CSE) (summer 2001 )

ffi LB A nodel argamsm- factsheet for Key Stage 3

ffi Development of a set of practical activit les for po$ 16

Teacher & Technician Training
ffi A programme oftraining courses rn practical microbiologyfor

secondary school science teachen and techniclans will be running
from September, led by John Schollar of NCBE and John Grainger,
Chairman of MISAC

ffi Primary schoolteacher workshops w ll also be available on demand to
support the practical actitlities in Ihenew World of Microbespack.

Year of Science

See p 7'l

Gontacts
@ Education Officer:
liz Sockett
Tel 0115 9194496
ema I liz.sockett@nottingham ac.uk

ffi External Relations
Manager:Janet Hurs{
Ie l  0118 9BB 1809
email j hurst@sgm ac.uk

ffi Education:
Dariel Burdass
Tel  011BgBB1B35
emall d.burdass@sgm,ac uk

@ Careers:
laneWestwell
Tel 01 1B SBB 1821
email j.westwel @sgm ac,uk

ffi PublicAffairs:
Tracey 0uncombe
Tel 0'l 1B 9BB 1843
email t,duncombe@sgm.ac uk
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X?ffiee&&mgs &m
&kw ww&
Up-to-date inf ormation on
fuiure Society meetings is
avai lable on the website:
http://www.sgm,ac,uk

ffi,ffiee&&rxgw
etrwemxKm&&wN'x
The SG M meetings
programmes are organized
bythe committees of the
special interes t grouPs,
co-ordinated bythe
Scienti f  ic Meetings Off icer,
Professor Howard
Jenkinson. Suggestions f or
topics for f  u ture symPosia
are always welcome. See
p. 1 05 forcontactdetai ls
of Group Conveners.
Adminisirat ion of
meetings is carr ied out
by Mrs Josiane Dunn at
SGM Headquarters,
Marlborough House,
Basingstoke Road,
Spencers Wood, Reading
RG7 1AG (Te l .01  18
988 1 805; Fax 01 1 8
988 5656;emai l
meetings@sgm.ac.uk).

&{ar&w&-&&{m&*
me@&XffiW
148th Ordinary Meeting
Heriot-Watt UniversitY
26-30 March 2001
New Challenges to
Health:the Threat of
Virus lnfection
Symposiumvolume
This is now available from
CU P at a special discount
price for members. A review
of the book appears on
p. 1 04 and an orderform
is included in this issue of
MicrobiologyToday,

Abstrac'ts book

The full text of the abstracts
book is now avai lable as a
PDF f i le on the SG M
website.

E

I

OMainSymposium
Mycobacteria - New DeveloPments

0rganizers M Goodfel ow, P,l\4 Goodwin, H [l Lapp n-Scott G Saddlet
andt l \ lH Welrngton

10 11 Set l tember
N ST0KER (tSHTtul) Mymbacteila ln the 21 st century
[/ G00DFELL0W (Newcast e)J/stemallcs af mycabacteria
S T, C0 Lt (ln$ tut P aslenr) Conparative nycabactertal genanics
PJ BRENNAN (Co orado, USA) Mymbacterral cell wall
P FI[lE (tSHTl\1) lB epldemlalagy and envirannental int'luences
R S CLIFT0N HADTEY (VLA Addle$one) Bavlne tuberculasis current
ep i d e n i o I o g I c al i ss u e s
D VAN S00LINGEN (B Lthoven The Netherlands) Contribution af DNA
fi ngerprintt ng ta exanine the transnlssion of tuberculosis
L G WAYNE(LorS Beach USA) Darnanty in nycabatterla
B G I C Q lJ E L (l n$itut P asletr) Mym bacte ri al g e n eti c s
PD BUICHER(StGeorge's Lcndon) M tubertubsis gene expressiln
during infectton pratelnlcs and nicraarrays
l\l J C0 LST0 N (N I M R) /nleracltons b etw e e n h o st c e I I s an d ny c 0 lt acte r ia
J M SHARP (|\4credun Ed nburgh) Pathogenesn and innunopathagenesi:
af M. paratuherculosis (t,b,t,)
I lV 0RMt(Co orado USA) faly events in the lung and clnsequenceslar
veccine strategies
D B Y0UN G (lmperial College londan) Lipoprateins, glynprateins and new
VACCiNES

K DUNCAN (GlaxoWellcome UK) New approaches ta drug dulgn
S H Gl LLESPI E (Royal Free, Londan) lnll [uberculasis thenatherapy
past snrcss and future thallenges

O Other sessions

Microbral  l i festy les

Cells a Cell Surfaces Group

13 September 0rgantzers: J Arm tage (armitage@lll0ch 0x ac,Ltk)&
P. Rainey (parl,rainey@p1ant-sciences ox ac uk)

Lower respiratory tract infections

Clinical Microbiology Group

1 3 September The sympos um wil covef triru elce 0f tlreplrrrrru.t
pneutnoniae,can)ttgate vacc nes fungal infectlons cystic fibf0sis nfectiOns,
Chlanydla pneunoniae, Pneunocyslis mrinilinfect on and Legnnella
pneurnophlla 0rganizen:T, Coates (acoates@ sghms ac uk) t K Bamford

Research supervision - how to get it r ight

Education Group
'l 
2 September, followed by a Superv sor Tra ning workshop on 1 3 September

(see p 5B forfLirther detalls),0rganizer:A Eley (a r eley@sheff eLd ac uk)

Microbia l  in teract ions in  aquat ic
envi ronments

Environmental Microbiology Group with British Phycological Society

l1 & 12 September, 0rganizerr G lJnderwood (gicu@essex ac uk)

Bioprocess moni tor ing & contro l

Fermentation & Bioprocessing Group

Mobi le genet ic  e lements in  bacter ia l  v i ru lence

Microbial lnfection Group

1 2 September 0rganizers [/1, Barer & P l Langford (p largfcrd@ic,ac,uk)

Metabol ic  engineer ing

Physiology, Biochemistry & Molecular Genetics Group

1 2 September 0rganizersr N Bruce & G Stephens (gm$ephens@umlst ac.uk),

Classification and identif ication of clinically
si g n if icant actinomycetes

Systematics & Evolution Group

12 September Invited contributorsare M, McNei (CDC) A Hassan Fahal
(Khartcum) B Beamar (Caifornia Davls) | Sutcliffe(Sunderland) G Alderson
(Bradford) G H \,[/ Bowden (Manitoba) P Bolron (Lyon) A limtted number ot
oral presentations can be slotted in posters are welcome. Titles and ab$racls
to GerrySaddler(g saddler@cab org) by31 May 2001

WellcomeTrust Genome Meetin g

1 2 September CcmpLete genome sequence data are now available for M
tuberululs, M, lepraeandu,tarkan S, caelicr,lorisinils final slages. Analysis o1
Ihese genomes has revealed !ntere$ing synteny between these crganisms, The
We lcome Tru$ has therefore funded this m eeltngan Conparatlve Genonics of
Mymbarteria ad Streplanycesto discuss the lmpact ofthe sequencing
prajects and e$abllsh pr oritiesforfuture dlrect ons.The meeting wi nc ude
presentat ons on the anays s ofthe genome, proteome and metabolome r:t
these bacter a as weL as discussion of the bicinformatics strategies being
developed,0rganizers N, Stoker T, Keiser J Parkhill P Gcodwin & M Dunn
(m.dunn@we come.ac.uk),

Promega Prize Final

1 1 September, Promega sponson th s c0mpetiti0n t0 encourage excellence n
sc entific commun cation by young scientlsts Group Comm ttees have now
judged recent oral or poster presentat ons by members who are postgrads or
f rst postdocs, The final $s from each Group or Branch gc forward to compete
for Promega Pr zesataspec al sesston of short0fa pfesentati0ns 0nthelr
research. There are twc prizes oi !200 to be won and in 2001 the winners w I
go on to compete for thelileof Young Llfe Stlentist af the [earagainst fina ists
from other learned societies

O Social events

Fo owing the popu arity of the events at Heriot Wat| further evening activ ties
have been arranged fcr LIEA

1 0 September [rade & Welcome Reception

11 September Saciety Dlnner at Blatkfriars Hall, l',lorwich

1 2 September, Pub Quiz - entrance fee far charity
Prim ! ! for the winni ng tean

O Offered posters

The dead lneforthe rece ptof t ite/ab$ractswas 1 1 May 200'| Contacl
the sessron organizer direct if you $ I wish t0 sllbmit a paper or poster.
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O Main Symposium studies: post-
Signals, switches, genomics era
regulons& Fermentation&Bioprocessing
cascadesr control
of bacteriarsene ::^'j... " ,-,^^
exPfeSsi@n 

-r ' l t  r r :Lr  r  r r r r '  Jr

0rganizers:S. Busby, R D xon "' ': Normal flora

D,Hodgson,HJenklnson, Microbial Infect ionGroup
GSalmondtC,Thomas f l rqanizers:D,Devine&S,Patrck

-  . .1 t  Careers  in  . t1 , , . . ' ' .  ,  :  , ' , , ,  , , , .  '  . - . : '

Other
Events
OJointASM/SGM Meeting
. , ; . . l ' r . , . . ,  : . , , i .  i . r . .  . . : - . , , . 1

Biodegradation, Biotransformation and
Biocatalysis (83)

0rganizers:D Gibson H Lappin-Scot G Sayler J TredjeaG,Toranzos

Following the successful firstjoint meeting afthe AS[il and the SGI/ atthe
Unrversily of Aberdeen in 

'1995, 
the two societies are pleased t0 arlnoLlnce

the second joint meet ng in troplcal San Juan, Puerto Rico, with its diverse
landscape and numerous natural wonders, The 3-day meeting will have
plenary sessions on each topic, invited speakers, o{fered papers and
po$ers, Full details of the pr0granlme are available on the SGIV website and
atwww.asmusa.org The SG[,4 contact is Hilary Lappin-Scott
(h m,lappin-scott@exeter,ac,uk),
: . . a  . :  .  . :  . :  .  .  a ,  :  . . .  , : . :

SGIVI members are entitled to registerforthe meeting at the same
concessionary rates as ASIV members and Student Members may apply for
ASM travel grants, See vuww.asmusa.0rg for reglstration detalls,
i , l , :  : : : :  :  . , . .  r . , , . , ' : , , ' l '

Grants are available for SGIVI members wishina to attend the meetinu,
See p,91 for details,

OViralZoonoses
: , . , : , .  : : , . , , . , t , . , : . , ' , , 1  . ,

, 1 1 , . : , t , : - t  . . . . . , :  . t :  ; , .  . ,  i , , : ; , ;  . . ,  :  i  . . . ' ,  '  '  '

SGM Clinical Virology Group, European Society for Clinical Virology
and the European Society for Veterinary Virology
The meeting will coverthe latest medical and veterlnary aspects ofv ral
zoonoses 0{{ered papers and posters on any subject relevantto clinical
virology or veterinary virology are welcome, Titles and abstracts shauld be
senttothe SGM Meetings 0{fice byemail (meetings@sgm,ac,uk) by
1 2 0ctober 2001
0rganizersr T, Wreghitt (Fax 01 223 242775) 0
J Be$(tenny be$@ kl ac uk)

O|UMSGongresses
: ' : ] - ' . . . . . : , . . , ' ' . ] , : - ' . . : l . . . : ' l - ] : ] . ] ] ] .

TheWorld of Microbes
Xth International Congress of Bacteriology and Applied Microbiology
Xth International Congress of Mycology
Xl lth International Congress of Virology
A flier about the congresses 1s enclosed withlltslssue d Microbiology
laday See www.iums-paris-2002.c0m for {urther details
SGM memben will be able to app y fcr grants to attend the congresses.
Details will be published in a future issue of the magazine,

Ihe following topics will be covered r
Regulation ofthe stress response/
DNA topology and regulatior of gene
expression/DNA rearrangements
and regulation of gene expression/
Structure o{ RNA polymerasei
Si gma factors/Anti-si gma factors/
Activators of transcr ption/
Repressors of transcrlption/
Complex regulators/Transcription
anti-termination/Post-transcr ptional
regulation/Phosphorelay gene
regulatlon/Quorum sensing in
Gram-positives/Two-component
sy$ems/Quorum sensing in Gram
negatrves

OOthersymposia,
workshops
,:  Gene expression in
natural environments
Cells a Cell Surfaces/
Physiology, Biochemistry &
Molecular Genetics/
Environmental Microbiology
Groups
0rganizers:M Woodward N High
& N Minton
',, New approaches to
vaccination
Clinical Microbiology Group
0rganizer: D A,A, Ala Aldeen
'', Virus infections in
immunocompromised
and transplant
patrents
Clinical Virology Group
0rgan zer: D, Westmore and

r.r Aeromonads &
Vibrios
Systematics & Evolution Group
0rganizerr B, Austin
,,:, lnfections of the
nervous syslem
Virus Group
0rgan zers: J Fazakerley t L Hoey
,,,. Virus replication of
cellular architecture
Virus Group
0rganizersr G Sm th T, Wileman &
R, Everett
,r: Launch of new Food
and Beverages Group

O Offered posters
0ffered posters are welcome but
each one should be assaciated with
a Group, General 0ffered Posters
will no longer be accepted, Iitles
and abstracts should be sent to the
approprrate Convener, preferably by
email. The sublecl content should
be re evanttothe remltofthe Group
(see website for details); lt does not
h o v o  t n  r o l r l o  t n  t h o  t n n  n  n f  i h or u u u r u P U U , r , !

Group Symposium taking place at
the particular meeting, Ab$racts
are reqrired n astandard format-
see website fcr details or contact
the Events Admini$rator, Deadllne:
I 0ecember 2001

Microbial Genome
Environment
lnteractions

Queen's University of
Belfast
5-7 September 2001

0rgarizers: Mart n Co ins
(m collins@qub ac,uk)and l\,4k
Lark n (m,larkln@qub ac uk)

For details of Irish
Branch activities
contactthe Convener,
Martin Collins
(m.col I i n s @q u b.ac. u k)

: : . : , .  r ' , .  . . , . . . , , ,  , - .  . . . , , .
: '  a : r t :_ : , :1 t :  . : ._ : :  i :  ia " . l

Environmental
Microbiology Group

The Group would l ike to thank
Professor Hilary Lappin-Scott for
her 7 year contr bution to activ ties,
5 as Convenerl She has done a
fantastic job in advancing the profi e
of environmental microblology
withln the SGM
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MicrobiologyToday
Editor MerielJones
takes a look atsome
papers in current
issues of the
Society's journals
which h igh l ight  new
and exciting
developments in
microbiological
research,

iH IS  PAGE
The 

' face of F|\ /  DV', as portrayed on
the cover of lValure(R. Acharya el
al,1989 Nature337 70S-716)
The capsid is viewed down a iLve-
fo d axis of the icosahedral virus
with the c0n$ituent pruteins drawn
as Ca lpha t races  co lour  coded
such tha t  VP1 is  b lue ,  VP2 is  g teen
VP3 is  red  and VP4 is  ye l low.  Th is
is the $ructure of the native t l i rus
where the major antigenic loop
cannot  be  v isua l i zed  owing  to  i t s
f lexibi l i ty. Large dotted blue
spheres def ne the approximate
pos i t ion  i t  wou ld  occupy  on  the
surface, Subsequent $udies of
virus treated with DTT (D, Logan eI
al, 1993, Natu re 362 566-b 68)
permitted the visual izat ion of this
loop, whlch also contai|- ls the
receptor attachmeft RGD mot f ,
COURIESY DAVID STUART, tII FRY AND
ROBTRT ESNOl]F OXFORD UNIVERSJTY

OPPOSITE PAGE:
Cryoultrathin sect on of
Myco pl asn a p neu no ni ae.Ihe
cytoskeleton is t t isible I  the t iP
$ructure, Bar, 100 nm.
PHOTO COURTESY JAN HE8ERII,1ANN,
INS]TUT FUR I,4IKROBIOLOG]E I]ND
GENETIK, GOTT]NGFN. GER]\/ANY
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The imporlance of foot-and-mouth disease (FMD) in the UK
has coincided with publication in JGV of research byAlan
Samueland Nick Knowles of the InstituteforAnimal Health at
Pirbright in Surrey. They analysed 1 05 isolates of FM D virus
(FM DV)to give the most comprehensive picture so far of its
spread and diversity around the planet.They used information
held bythe OIElFAOWorld Reference Laboratoryfor FMD
atthe Inst i tute, which has been bui l t  up srnce l  924, and now
includes the latest genetic sequence information as well as
samples ol the vitus and reporls on ou [breaks.

All the isolates were of serotype O, the type involved in the
current U K outbreak. This is one of the seven immunologically
distincttypes of FM DV, although there is considerable
variation within each group. To detect this, the researchers
now usethe sequence of the FM DV genome,which al lows
the identity of isolates to be checked with great precision.
The Reference Laboratory has over 1 ,000 sequences of parl
orall ofthe genome of FM DV serotype O isolates, and the
researchers picked ones thatwould give them a good picture
across the whole planet. When they pui allthe sequence
data into a computer program that could clusterthe
sequences together based on their similarities, it sorted the
isolates into eight distinct genetic lineages, called iopotypes,
each predominantly in particular geographical regions.

When the researchers looked closely at exactly which
isolates were in each group, this revealed part of the history
of FMD. FM DV belongsto agroup of viruses which are very
prone to acquire small  changes in their genomes quite
rapidly. However, some isolates showed surprisingly little
variatron despite having been isolated years apart. The best
explanation f or this came f rom the f act that they were all
similarto ones that have been used to make vaccines, with
the implication that some of the disease isolates originated
from improperly prepared vaccine, giving a new angle on
the use ofvaccination agairlst FM D.

Othe.r clusters echoed the movements of people around ihe
world. Forexample, European and South American viruses
formed one group, This matches with the firstappearance
of the disease in Argentina in 1 870, in the livestock of
Eu ropean imm ig rants. They evidently took their disease, as
well as iheir animals, with them. This topotype has probably
continued totravel in cattle, because lhe researchers
spotted thatan FM DV isolate from Angolawas also in this
group,and may have comefrom animals imported from
South America in the 1 970s,

Some isolates were in unexpected clusters, probably
explained byworld trade.This might have been the origin of
an isolate from Moscowwhich was mostsimilarto others
found half aworld away in China, since i tcame from an
outbreak thought to ori gi nate f rom im ported pig meat. The
disease may also be lasting evidence of clandestine activities,
as in an isolate of atopotype usually conf ined to Ghan4 lvory
Coast and Guineathat appeared in Algeria and might have
comefrom illegal movements of Zebu catile in 1 999.

Samuel, A.R. & Knowles, NJ. (2001). Foot-and-mouth diseme

type O viruses exhibit genetically and geographically distinct

evolutionary lineages (topotypes).J Gen Virol 82, 609-621

A f urlher reportf rom the
lnstitute forAnimal Health
concerns FM D in pigs.
Infected pigs are powerful
emitters of air-borne FMDV
and cattle are highly
susceptible to infection by
inhalation. The pattern of
wind-borne spread of FM D
over more than 1 0 km is
thus invariablyfrom pigs at
source to cattle downwind.
This investigation into the
early stages of the disease
was carried out before the
recentoutbreak in the UK,
in biosecure isolat ion
buildings, with caref ul
precautions to minimize
suffering to the animals, as
well as to ensure thatthe
virus could not escape.

To siartthe infeciion,the
racaarnharc  in ioe led  fn t  t r

pigs with the virus: within 3
days the animals were so
unwell  that they would not
stand up.Atthis point, eight
healthy pigs were brought
intotheir room, left for 2
hours and then returned to
their own individual cubicles,
The researchers then killed
the sick pigs and disinfected
the room, their clothing and
anything else that had been

in contact wiih the pigs.
Overthe next 4 days, they
observed the condition of
the other pigs and selected
two each dayto be cl inical ly
examined and then ki l led,
keeping blood and other
tissues to test later,

One of the difficulties
with FM D is to detect tts
presence, or confirm its
absence, in apparently
healthy animals, There are
several ways to do this, and
the basis ofthe projectwas
to compare the sensitivity of
a method based on
detecting the viral genome
with one that actually
measured how infective ihe
virus was bygrowing it in
cultured animal cel ls. The
amount of virus increased
very rapidly in some parls of
the pigs, reaching as much
as l  0O mil l ion virus part icles
pergram oft issue.The
measurements by both
meihods matched, with the
advantage thatfigures
based on the amount of
virus genome were not
inf luenced bythe immune
response of the pigs to the
disease. This tended to
decrease the i nfectiousness



of theviruswhen i ts
numbers were reaching
their highest levels after 3 or
4 days,

When the scientists
looked atthe pigs' organs,
everything seemed normal,
apartfrom the disease
lesions on feet, gums,
tongues and snout by 3 days
after infection. However, the
tests for FMDV could detect
some virus in almost al l
tissues tested. There were
moderate amounts of
FM DV in the pharynx within
24 hours o{ infection,
because this was probably
where the virus was f irst
deposited and began to
mult iply.The highest
amounts of virus were in the
disease lesions, although
even regions of the tongue
and skin that looked normal
contained large amounts of
VITUS.

SorenAlexmdersen, S.,

Oleksiewicz,M.B. &

Donaldson, A.I. (2001). The

early pathogenesis of foot-and-

mouth disece in pigs infected

by contact: a quantitative time-

course study using TaqMan

kT-PCk.J GenVirol82,
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Myco pl asm a p ne u mo n i ae causes bronchitis in youn g
people that occasionally develops into pneumonia, but
usually clears up of its own accord. Although it is not
impressive as a pathogen, it has the distinction of pushing
the boundaries of a living cellto their lowest limits, lts cells
attach themselves as closely as possible to the human cells
covering the surface ofthe respiratory tract and have
evolved to exploitthis close association to the extent of
relying on their involuntary hostfor many essential
compounds, As well as discarding biosynthetic abilities,
M. pneumoniaehas shed its cellwalland replaced itwith
some sort of internal skeleton, One consequence is that
M. pneumoniaehas one of the smallestgenomes of all
known bacteriawith only 688 genes, allof which were
sequenced about 5 years ago.

The stripped-down nature of its cells may makethelob of
f inding outwhateverything does much easierthan in more
self-sufficient organisms. One of its unusual components is
the presumed internal protein skeleton,which appears as
shadowy images in electron microscopic pictures alterthe
rest of the cell's proteins have been gently washed away
with salt and detergent. The tip seems to be essential Jor
M. pneumoniaelo stickto human cells.A group of German
microbiologists have been trying to discoverwhatthe
presumed cfoskeleton is really like, and in particular, what
proteins are in it.

After isolating the best protein skeletons that they cou ld,
they separated out every individual component as tiny
spots within a slab of jelly. Then to identify each one, the
researchers delicately picked outthe spots and analysed
each in a machine that could record at least part of the order
of the amino acids in each one. The trick to using this to
identifythe proteins relied on the factthatthey already
knew the sequence of all the genes in the bacterium. The
sequence o{ a gene includeB the instructions forthe order
of the amino acids in the protein that is made from it, soJrom
knowing the anangementof ashort length of amino acids,
the researchers had a good chance of being able to name
the proiein.

Theyfound over 1 O0 proteins assgciated with the fibres
from the cells and managed to identify 4'l of them. Several
o{ the proteins were ones that had already been fingered as
part ofthe tip ofthe skeletal structure, along wrth several
others whose role was previously unknown. Howeveq for
many of the proteins, itwas not clearwhetherthey were
really a normal part of the skeleton, or had simply attached
to it as the cells broke open. The next step {orthe German
researchers will be to test how some of these proteins are
organized within the cel l .

Regula,J.T., Boguth, G., Gorg, A., Hegermann,J.,Mayer,F.,

Frank. R&Herrmmn, R. (2001). Defining the mycoplasma
'cytoskeleton': the protein composition ofthe Triton X-1 00

insoluble fraction of thebrcteitm Mycoplasma pnemonim

determined by 2-Dgel electrophoresis and mms spectrometry

Mirabiology 147,1045 1057.
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Biologists arevery
i nterested in characteristics
that make individuals unique
and that allowthem to be
grouped together. ldeas
aboutwhatdefines a
species, its relationships to
n l h a r  c n a n i a c  a n d  l h a i r

evolution, are importantto
ecologists, epidemiologists
and sociobiologists, as well
as to taxonomists. The
application of molecular
methods to taxonomy has
solved some problems
that were out of reach by
traditional methods, but has
caused furtherdebate.
Forexample, is i t  moreval id
to base taxonomy on the
molecular detai ls of a single
gene,oron  anumbero f
them?

As well  as phi losophical
arguments, there are
some technical differences
between these two
approaches, Many readily
available computer programs
apply mathematical methods
to moleculardatafrom a
single gene and include
statistical procedures to
assess the reliability of the
results. I n contrast, very few
programs can do the same
when the data come from a
large numberof genetic
loci. Scientists at Charles
University in Prague and the
Academy of Sciences of the
Czech Republic have been
remedying this omission,
and a recent paper in IJSEM
describes the application
of their new program,
FreeTree, to 73 1
characteristics, scattered
across the genome often
species of trichomonads,
This program gathers similar
organisms together
according to several criteria,
draws diagrams of its results
and carries out statistical
tests that can be i nterpreted
in terms of confidence in its
conclusions. The program

wil l  run underWindows
95./98,/NT and is available
from the IJSEM's
supplementary data facility
at http://ijs.sgmjournals.
org/vol51 /issue3/

The trichdinonads are
^  ^ - ^ , , ^  ^ { + r ^ ^ ^ i l ^ + ^a 9 r u u P U r  i l a 9 e i l a l E

protozoans that infect
animals. Trichomonas
vag i n al i s is perhaps the best
known, because it causes
non-gonococcal urethritis in
humans, while other species
l ivewithin mammals,
h i r d c  a n |  r a n l i l a c  T h o

r a c a a r n h o r c  q n e l r r c e d

characteristics from 42
trichomonad strains using
FreeTree and demonstrated
the importance of assessing
the reliability of any
taxonomy.The results
clearly indicated that
Tri cho m on as vag i n al i s had
an ancient origin, compared
with the trichomonad-like
species T ritr i c h o m o n as s u i s.
However, the program's
statistical analysis ind icated
that no f i rm conclusions
could be drawn from details
withinthe Trichomonas
vaginalisgrouping.ln
nnnlrqcl  tha ctet ict inc

indicated that itwas safe
to inferthatthe intermixing
of harmless isolates of
T ritri cho m on as suisf rom
the intestine of pigs, with
n e * h n n a n i n  n n a c  n f

Tritrichomonas foetus
from the urogenital system
of cattle supported previous
suggestions thatihey are in
{ a r l l h o  c q m a  c n a n i a c

Hmpl,V.,Pavlicek,A. &

Flegr, J. (200 1). Consttuction

and bootstrap analysis of DNA

fingerprinting-based
phylogenetic trees witha

freeware progrm FreeTree:

application to trichomonad

parxites.lntJ Syst Eml Microbiol
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Online
submission to
SGMiournals
M i cro b i o logy and lJ S E lt4
have recently started using
the  ESPERE on l  ne
submission and peer-rev ew
system, Thrs involves
authors submrtt ng a single
PDFfi le of their paperto
asecure website.An
encrypted U RL is forwarded
to the Editor who then
forwards itto the chosen
reviewers. Reports are
submitted to the Editor
using our onl ine reportform,

It is early days yet, but
ESPERE should result tn a
reduction n the t imetaken
to make adecision,thus
helping in more raprd
publication, and wil l  also
result rn savings in postage
and courier charges. The
fact that it is web-based
means that i t  wi l l  be easierto
get reporls rapidlyfrom all
overthe globe.

We hope that authors,
reviewers and Editors will
appreciate the benefrts of
on l ine  submiss ion  and w i l l
embrace this excit lng
development,

Supplementary
data
As mentioned in the
February issue of
M i c rob iol ogy To d ayjhe
su pplementary data f aci lity
is now in operatron, A vartety
ofdatatypes have been
attached to papers,
including video, f  igures,
tables, large sequence
alignments and even afree
computer program
(FreeTree, see p. 97 ofthis
rssue), The system should
help contain the size of the
printed journals and also
provide added value to our
onl ine servrces.

One of the most obv ous things about bacteria ls that they
al l  look much the same, This rapidly drove researchers on
a quest for other characterist cs. M crobio ogists have now
careful lycatalogued around 4,5I Bspec es n 998 genera,
many of which are def ined on features including their
patterns of nutr tion, the nature of their cel walls, part cular
types of chemicals in the r cel ls,their typical habitats and,
increasingly, nformation aboutthetr genes, John Young, f  rom
Landcare Research in New Zealand, has described, tn a
recent issue of IJSEM, the ways thattaxonomists use th js

nformation to classify bacteria and the challenges that may
come from increased knowledge about bacterial genetlcs,

Class f icat ion s the orderrng of organisms on the bas s of their
re at ionships, e.g, grouping s m lar strains into specres, and
species into genera, Phenetic cLassif icat on is based on overall
similarity by equal weight ng of al known characters and it can
make use of a I  sorts of information about bacteria,f  rom the
shape of cel ls, or nutr i tronal requirements,to character st ics
of the D NA and RNA. Polyphasic c assif  icat on is based on a
consensus of al l  avai able methods, phenotypic and genomic.

These two systems can conf lict w th another goal in
systemat cs, wh ch s to group organisms together based on
ancestral relationships (phylogenetic classif cation), because
lhe possessio^ ota ro'nrron leaLu'esdoes ^ol r ecessa i ly
mean that organisms evo ved f rom a recent common ancestor,
An obv ous example of this among animals ts that although
both birds and bats have the power of f light, it is almost 250
mil ion years s nce they shared ancestors. Bacter a have left
veryl t tLe inthefossi record,soal jnferencesaboutthe r
ancestry have to come f rom measurements of dtfferences
between the sequences of their genes and assumes that al l
the changes re ate to historical relat onsh ps. A problem w th
phylogenet c class f icat ions is that they somet mes give
views on relationships between bacterial isolates that rely on
subject ve dec sions aboui rfuhich gene to investigate,
Some recent proposals for new bacterial genera depend on
drfferences rn sequence with n only one gene, leaving open
the question of whether the same degree of d f ference
applres to al the other genes n the two isolaies.

One ability of bacteriathat would cerlainly affectthe
assumptions of phylogenetic classiftcations s the way they
can.pick up and retain genes that are beneflcialto their survival
from unrelated bacteria,The extentofth s genetic exchange is
still being evaluated, but s certa nly much greaterthan anyone
once imagined. For example, t seems as f about 1 B 0/o of the
genome of Esch e rr ch i a col i comes f rom the stable nteg ration
of transferred genes, John Young says there is already
speculat ion thatthe conserved regions that make one gene
parlicularlyvaluable for creating phylogenetic class fications,
simultaneously make it a pr me candldate fortransfer between
bacter al As af nal thought, he suggests that we m ght come to
view bacterial species and genera as grou ps of organ sms
which share a collection of genes, but have access to many
others f rom outs de the group, This would cerlainly be a
challenge to some current concepts in bacterial taxonomy.

Young,J.M. (200 1). Implications oFalternative classifications anci

horizontal gene transfcr for bacterial taxonomy. 1rl-/ Ji[l Ew / t)Iirrtbhl

5  1 .  91  5-95  1 .

Although Escherich t a coli,the we I known-inhabitant of the
h,ma- gut. ooes not ike acid c suro-nd'^gs. ' tca' tole'ate
even pH 2forafew hours, Indeed, pathogenicstrains have
to be able to survlve the extremely acid c stomach if they are
to reach the ntestines and set up an tnfection. Researchers
atihe University of South Alabama College of Medicine in
the USA have d scovered thatthe cells have at leastthree
d isL  ^c r  ways to  p ro lec l  lhemse lves  l r 'o -gh  th is  da^ge 'ous
time in the r l lves, The researchers have now focused on
try ng to understand how one system is inf uenced bythe
cel l 's environment. l t  involves the enzyme glutamate
decarboxylase and requires a source of the am no acid
glutamate to mop up any ac d that enters the cel .

Theycreated slra ns ol f .  col l ihaIas rvel asconta r ing
the genes encoding the enzyme also had the DNA
instructions that swrtch these genes on or off attached to a
so-cal led reporler gene, Reporter genes encode proteins
that are parlrcularly easy to detect. The idea was that the
ce lswou d respondtotheirsurround ngs as norma, butthe
reporter gene would make i t  much simpler to see exactly
rv 'en  g lu tamate lsLs lb6ry lasewas o  esen[ .  In  pan icu la ,
the researchers wanted to know whether other proteins,
cal led sigma lactors, that help recognize the DNA sequence
atthe start of genes,were rnvolved in switching on product on
o-g  u la ra te  oe6s loery lase .  I  heya lso  loo i "ed  a .wra f
happened when they changed the growth medium to mimic
the nutr ient-poor stomach, orthe nutr ent-r ich intest ine.

They drscovered thatthe enzyme was present when rapidly
growing cel s experienced mi dly acid condit ions, but only i l
they were in a nutr ent-poor env ronment, In contrast, f  the
cel ls were aboutto stop growing, acidity tr iggered increased
enzyme producI on aoove a n odes I leve . 'egard ess o |  lhe
nutr ients in the env ronment, prov ded the cel ls also
contained a parlicu ar sigmafactor, called os. As a f urther
feature. Lhe'esearcl-ersworked o,tthata^othet prolein,
whrc h oerected ho ,r '  mrch o+ rhe sugar glucose was .^ lhe
environment, was also nvolved rn regulat ing enzyme
production. The complexity of the system for detecting ano
counteracting acid c sunoundings makes the researchers
certai n that it is very m porlant to the su rvival of E col,

Castanie-Cornett, M.P. & Foster,J.W- (20O1). Ev berichia cah acid

rcsistnnce: cAMP reccptorprotein and a 20 bp aracting sequence

control pH and stationary phme expression ofthe garlA atd gadBC

glutamatedecarboxylase genes. I4l;zbiokgy 147,1 09 1 1 ).

The SG M publishes two monthly journals, Microbiology
and loumal of General Virology.

fhe Intemational toumal of Systematic and
Evolutionary Microbiology (IISEM is publ ished
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How can you study evolution and see living creatures really
changing overt ime? Do al l  changes improve their abi l i t ies to
live, and reproduce, or are some of them purely accidental?
Bacteria offer an almost un ique opportu n ity to study th is. Not
only are they very small, wjth short lifespans, butthey can be
grown in verytightly controlled environments. Even better,
their cells can be deep-frozen and then revived to capture
the characteristrcs of any generation.

A group of microbiologists at Michigan State University has
tried this outwith astrain of soil bacterium from the genus
Ralstonia.fheyinoculated twelve flasks of liquid, sothe
condit ions around each cel lwould be uniform, and also six
sets of agar plates where the bacteria would experience
gradients of nutrients and their own excreted products, As a
way to keep track o{ the bacteria, they all had resistance to
one of two antibiotics. After a thousand generations the
researchers compared the appearance and several other
properties of each population, as well as the starting,
ancestral cells, and were surprised atthe extent and variety
ofthe changes.

Almost allthe new cells stuckto surfaces more tenaciously
than their ancestor and their appearance had also changed,
with the cel ls in one populat ion now 4,7 t imes longer, while
those in three others had shrunk. When the researchers
checked whetherthe cells could use any of 95 different
nutrients, no two of the new populations were the same and
alldiffered from their ancestor.The only pattern tothe
changes was thatthe cells that had evolved in liquid
environments spl i t  into two g rou ps, dependlng upon the
antibiotic resistance of the found ing popu lation. For other
leatures, like the fats within the cells, ones grown on solid
agar retained a spectrum verysimilartotheir parent, while
those from the l iquid environments had changed.

Afterthe researchers putallthe information on the cells
together, they could make some g uesses at what it meant.
One ofthethemes thatshowed through was that all the ner"
Ralstoniacelloooulations were better suited to their
environments, despite their very different characteristics.
Almost al l the cel ls had lostthe surface coating, cal led a
capsule, of their ancestor and its absence could accountfor
changes in their nutritional requirements. as well as
increased adhesion. Of continuing interest to these workers
is the greatvariability of the changes and the speed at which
the changes accumulated. The organism continues to be
studied because ofthis apparent plasticity,

Riley, M.S., Cooper, V.S., Lenski, R.E., Forney, LJ. &Marsh,
TL. (2001). Rapidphenotypic change and diversification ofasoil

bacterium during I 000 generations of experimental evolution.

M)robiakgy 747, 99t-1006.

ABOVE
Glr tamate-dependent  ac  d
resista| lce 1n E col l  The d agram
represe|. l ts a proposed mechanism
for  g lu tamate-dependent  ac id
fesrs tance,  GadC Ls  a  membrane-
bound an t ipor te r  t fa l  exchanges
glutamate from the medium for
cytoplasmic T-am rob!tyf c ac d
(GABA)  the  by-produc l  o f
g utamate decarboxylat ion When
[. col l  s present in the extreme
acid of the stomach protons (H-)
pass  th rough the  co l l  membrane
and threaten to acidify lhe
cytoplasm to a lethal level
| lowever, lhe ntracel lular
decarboxylat ion of g utamate
cofsl]mes a proton and alkal nizes
the cytoplasm Th s proposed
proton sink s ma | l tair led by
cont i fua l  y  b r  ng  ng  more
glt l tamate ntothe cel via GadC in
excharlge lor GABA which s
expe l  ed  in to  the  med ium,
Synthes s of this system incfeases
when ce  s  a re  exposed to  ac  d ic
en\ i  r0nmenls  0 re f te r  n t0
stat ionary phase,
COURTESY J W, FOSIER, UNIVERSITY
OF SOUTH ALABA]\/A COLLEOI OF
[,1EDIC NE, [ ,108 LE, USA
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Rosalind and Eleanor Fraser revLew
lle Harrible Science ser es ol
books.
Pl.1OTO RON FRASER

Horrible Science
Series

By NickAmold (2000)
$5.99, pp.100
ISBN: 0-439-99750-X

8. Evolve or Oie
By Phil Gates (1999)
S3.99, pp.128
ISBN:0-590-5428L6

9. Microscopic Monsters
By NickArnold (2001)
S3.99, pp.142
ISB N: 0-439-99501 -9

Many readers with younger
children will have encountered
Ihe H o rri b I e H i sto ri e s books, in
which the emphasis is on the
more gruesome aspects of life as,
say, a Roman or a Victorian. The
books are extremely popular with
the 9-1 2 age group, and having
hit on a winning formula the
publishers, Scholastic Books,
have extended their reach into
other areas of the cuniculum
including geography (0dious

0 c e a n s a n d Vi o I e nt Vo I c a n o es)
and science.

I use the word 'curriculum'

intentionally, because although
outwardly these books would like
you to believe that they offer a
comic book approach to the
subject, I'm afraid I have to blow
the gaffand reveal thatthese
delightfully wackylookin g,
enticingly illustrated volumes
contain an enormous amount of
serious stuff cunningly designed
to look like light-hearted fun.

0f course, this is the whole point.
The premise ofthe books isthat
science is something children are
forced to endure at school, that it
is a subject that is so boring that
eitheryou gotosleep or, ifyou
manage to stay awake, you only
take in half the facts and can
make no sense of any of them.
(Science teachers will no doubt
groan atthis point.) These books
are an antidote to that and intend
to lure the unsuspecting and
reluctant student into learning
something without realizing it.
The 'blurb' promises that there
will be lots of gore and goo,
supposedly fascinating to
children. True, there is a liberal
scattering of'rude words'such as
wee, poo and bum, which owe
their presence to the well-
documented British obsession
with scatological humour, and a
number of grisly anecdotes, like
the story of Antoine 'Luckless'

Lavoisiels unfortunate end on the
guillotine. But the books are far
more than excuses for a giggling
fit. They are panoramic in their
scope, covering the key points of
theirtopic in an economical style
that nevertheless includes all the
important points.

The level of humour is nicely
judged and shows a thorough
acquaintance with the Beanoand
the 0and1 since the illustrations
use all the common conventions
found in comics - speech and
thought bubbles, exaggerated
physical characteristics and
vocalized noises like'snigge/ and
'chortlel Readers are expected to
be suff iciently familiar with these
conventions to be able to cope
with a fairly complicated page
layout. Although the books are

loosely ananged tn chapters,
inserted panels containing mini
questionnaires, potted
biographies of famous scientists
and so on constantly interrupt the
narrative, and for some readers
keeping hold of the thread of the
'story' may be difficult.

It is interesting thatfemale
scientists are given a reasonably
high profile wherever possible,
including some whom few
readers will have come across. ln
S uff e ri n g S c i e nti sts Rosalind
Franklin (dubbed Forgotten
Franklin in typical alliterative
style) is given a whole chapter,
although Watson and Crick do get
a mention. Caroline Herschel is
credited with ensuring her brother
William's success as an
astronomer, Anonymous cartoon
scientists appearing as
commentators arejust as likely to
be female as male and the
message is clearly that science is
for girls as much as for boys.

Despite the claim that'science
has never been so honible' (a
claim which practitioners may
dispute) the books are mines of all
kinds of scientif ic inf ormation
presented in a very enjoyable
form. Schools may find them
useful as a way of stimulating
interest and encouraging further
research, and as additions to the
child's home library they can help
to promote the idea that science
does not exist only in the school
lab, but is part of all of our lives
every day,

lHilary Fraser isdoing
a PhD on Darwinism and
Children's Literature at
Reading University

O Bulging Brains

Bulging Erainsisabook from the
H o rrible Scien ce series explorin g
all corners ofscience. Many ofthe
jokes are about science teachers
and there are funny captions and
speech bubbles with the brilliant
drawn cartoons by Tony De
Saulles. Every now and then a
quick quiz pops up and a tea-
breakteaserfor a teacher. I liked
the memory chapter because it
has loads nf facts and was very
funny. I would give this book
I out of 10.

O Blood, Bones and Body
Bits

This book tells you everything
from how many tlmes you change
your body position every night and
which man eats metalwithout
getting indigestion. There are
more quick quizzes and teacher
tea-breakteasers and there were
more brilliant cartoons. My
favourite part was about sleep in
the brain chapter because it was
interesting and full offacts. I
would give this book I out of 10.

O Suffering Scientists

I liked Suff e ri ng Scientists
because it had lots of little
biographies about famous
scientists and their earlier lives. lt
told you whatthey discovered and
what theories they got wrong. I
liked the part about Newton
because it told you a lot about his
life and I could understand it, lt
had lots of entries from pretend
diaries. I would give this book 9r/z
out of 10.

Booksforchildrcn

Published by Scholastic Children's
Books
1. Bulging Brains
By NickArnold (1999)
S3.99, pp.155
ISBN: 0-590-11 319-4
2. Nasty Nature
By NickArnold (1997)
S3.99, pp.159
ISBN: 0-590-191 26-8

3. Ugly Bugs
By Nick Arnold (1996)
S3.99, pp. 1 27
ISBN: 0-590-55808-0
4. Ghemical Ghaos
By NickAmold (1997)
S3,99, pp.158
ISBN: 0-590191 25-X

5. Blood, Bones and Body
Bits
By NickArnold (1996)
$3,99, pp.158
I SBN: 0-590-55807-2
6. Suffering Scientists
By Nick Arnold (2000)
S799, pp.224
ISB N: 0-439-01 211 -2

7.Ihe Awiully Big Quiz
Book
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O Ugly Bugs

Ugly Sugs is another excitin g
bookin the H o rri b I e S c i e n c e
series. There is a chapterfor loads
of kinds of bugs and whatthey eat
and drink. There are lots of
strange bugs and comm()n ones
with facts you didn't know. There
aren't many teacher tea-break
teasers, butthere are a few
experiments to do. My favourite
partwas the spider factfile
because you can find out about
what disgusting things they eat
and what they can do to humans. I
give this book 8 out of 10.

lRosalind Fraser,
aged l2

O Euolve or Die

Ev o Iv e o r D i e is a bnk aboul
dinosaurs, fossils and the first
mammals, Delve into this book to
find hilarious cartoons drawn by
Tony De Saulles and mini{ests,
brain teasers and the teacher
quizzes. Find out. . .

Spotting a species
A story about Alfred Lothar
Wegener
Howthe greatest stink bomb
was ma0e
Why continents drift

Find all this out in f/a/re arltb
written by Phil Gates.

This bookwas great. I give it 8.7
out of 10.

OChemicalGhaos

Chenical Chaosis abook about
. . . CHEMICALSI Again Tony De
Saulles illustrates the book to
make it much more fun. See how
much you know about chemicals
in the tests and also test your
Science teacher. Find out. . .

What different gases do
What happens when you take
laughing gas
And about people who have
worked with gases.

Allthat and much more in this
book Chenical thaoswritten by
NickArnold.

I really liked this bouk and give it
8r/z out of 10.

O Nasty Natute

Nasty Nature:Ihebook where you
find all the gory details of nature!
Again it is fun-packed with Tony
De Saulles cartoons and the many
brain teasers and teachertests.
Find out. . ,

Which fish cleans out another
fishes mouth
What a koala does all day
How to tell what your pet is
thinking

Allthat and a terrific amount more
with this book lVasty#alure
written by Nick Arnold.

I really enjoyed thls book and give
it I out of 10.

O The Awfully Big Quiz
Book

The Awfuily Big Quiz Bookisan
awfully big quiz book. Answer
questions on. . ,

Medicine
Physics
Astronomy
Chemistry
Biology

And many more in The Avvfully Big
luiz Bookwrillenby Nick Arlold.

I thought this bookwas an
ingenious idea and give it 81iz out
of 10.

lEleanor Fraser,
aged 10'/t

O Microscopic Monsters

The long-awaited microbiology
edilion il lhis H o r ri b I e S c i e n c e
series, 'science with the squishy
bits left inl hit the bookshops early
this year. All'grown-up' practising
microbiologists should have a
copy to see microbiology made
accessible to kids, Yes, the book is
riddled with badjokes, slightly
selective scientif ic histories and
tenuous links between all things
smalland microbiology, BUT it is
fun, engaging and popularwith a
target audience of 8-11 -year-olds.
It explains that 'rnost bacteria do
us no harn and are actually good
loruC, citing tales of autotroPhy,
vitamin K synthesis and sewage
treatment. lttempers this
message with sterner stories

such as'terror in the toilet'and
'methanogenesis exploding dead
bodiesi The book's closing
statement'anceyo u've peered
down that (micrrccope) eyepiece
and glinpsed this strange place
(the microscopic world), fhe
outside world will never seem
the sane agail isnaruellous
recruitment PR for microbiology!

lLizSockett,
aged 30 something and3/o

Other
educational
books
reviewed by
SGM
O Microbes, Bugs and
Wonder Drugs: Potions
to Penicillin, Aspirin to
Addiction
Fran Baltaruill& Mic Rolnhwith
Victor I]arley-Usmar
Portland Press (1995)
$1 2.99, ISBN: 1 -855i8-065-8

O Planet0cean
F, Balkwill
Portland Press (1997)
$6.99, ISBN: 1-85578-0941
O Poo, You and the
Potoroo's loo
David Bellamy
lllustrated by Mic Rolph

, Edited by Fran Balkuvill
Portland Press (1997)
$6.99, ISBN: 'l -85578-0S5-X

O Erainbox
S. Rose & A. Lichtenfels
lllustrated by Mic Rolph
Edited by Fran Balkwill
Portland Press (1997)
S6.99, ISBN: 1-85578-096-8
O Biology Now! 1 1-14
[1) Pupil's Book; [2)
Ieacher's Resource Book
P.D. Riley
John Murray (Publishers) Ltd
0es8)
(l ) S9.99, ISBN: 0-i195-7548-6
(2) S35.00, ISBN: 0-7195-7549-4

Booksforgrown.ups !
lEmerging Diseases
Uof Animals
Edited by C.Brown & C.Bolin
Published by American Society
for Microbiology (2000)
US$99.95, pp. 324
ISBN: 1 -55581 -201 -5

Do not be misled by the title as the
animal diseases in ouestion have
been selected on the basis that
they also pose a health hazard to
man. Cunent human population
pressures on this planet force us
to live in closer association with
animals, whether domesticated
orfree living, and the outcome
ofthis is the emergence of new
diseases or, more frequently, the
re-emergence of old ones. Ihis
collection of reviews is bang
un{o-date and is essential
reading for any scientist
interested in'0ne Medicine' as
eschewed by Rudolf Virchow. The
outlook is almost totally from a
North American perspective
which may limit its attraction
elsewhere in the world, but
institutions with interests in
zoonotic infections should buy
this book. Chillingly topical is a
chapter on agrotenorism which
discusses in fine detail how
tenorists could lay waste a
country's livestock industry by the
introduction of a highly infectious
disease. Foot-and-mouth virus is
ton of the list.
lWillieDonachie
Moredun Research
Institute

ArheAddison-
VWesleyScience
Handbook for Students,
Writers, and Science
Buffs
By G.J. Coleman & D. Dewar
Published by Addison-Wesley/
Pearson Education
S20.99, pp.281
ISBN: 0-201-76652-3

A useful fusion of biological,
chemical and physical facts into
one book. Helnful to students or
researchers who are trying to
decioher scientific units or
terminology on the edge of
microbiology, Highlights include
tables giving interconversions
between units of power, pressure,

energy and force, correct Greek
or Latin scientific prefixes; names
of human arteries veins and
muscles; correct anatomical
position terms used in
development; common bond
lengths in molecules,
electrochemical potentials of ions
and metals; solubilities of salts,
( values for acids, suitable pH
indicators and their ranges, half-
lives of radio-isotopes, properties
of nuclear particles, reminders of
geological time scales, statistics
on the Earth's physico-chemical
properties, including atterage
chemical composition of the
atmosphere and seawater. Weak
points include the continued use
ofthe five kingdom classification
system. This book reminds
microbiologists of previously
learned but long{orgotten
physical, chemical, medical and
geological terms and is very
useful in multi-disciplinary
research.
aLizSockett
U n ive rsity of Notti ng h a m

lMoleeular
VMotors. Essays in
Biochemistry, Uol. 35
Edited by G. Banting t
S.J. Higgins
Published by Portland Press
(2000)
$19.00, pp.200
ISBN: 

' l-85578103-4

Do cell biologists know that
prokaryotes exist? This book
claims to feature 'al/ of the nain
notor systeml,which it defines
as mechanisms converting the
chemical energy of ATP into
movement. The broader-minded
editors include proton-driven Fl -
ATPase, but then disconcertingly
omit bacterial f lagellar motors.
Moreover, despite excellent
chapters on microtubule-
associated processes and kinesin-
driven organelle movement in
animal cells, we find nothing on
chromosome segregation or
FtsZ-driven septatlon in bacteria.
Microbes are not omitted entirely -
Woolley writes excellently on
eukaryotic cilia and flagella.
Moreover, although I counted the
word 'bacteria'only once, there is
an admirable chapter by
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Szczelkun on type I and lll
restriction endonucleases and
anOther 0n translation elongation
factor, The book is well written,
beautif ully illustrated and f ulf ils
the series' brief to tackle areas
poorly covered by student
textbooks. Most students will not
be able to afford it, but it should
be an essential addition to any
biological or biomedical science
library.
llan Hancock
U n ive rsity of N ewca stl e

lleaching Science
Vtor Understanding:
A Human Constructivist
Uiew
Edited by J.J, Mintzes,
J.H. Wandersee & J.D. Novak
Published byAcademic Press
(1ss8)
939.95, pp.360
ISBN: 0-1 2-498360-X

This is a companion volume to
Assessing Science Underctanding
by the same authors, (reviewed
tor Microbiology Today,uol.2l ,
May 2000). I hoped it might
include analysis of case studies
showing why certain teaching
methods work better in science.
This is included to an extent in
chapters 7-10 but theremaining
ten chapters are heavily devoted
to the history of ideas on teaching
and the psychology and sociology
of the classroom setting, Thts
balance makes the book poorly
suited to science academics
(who are probably not its primarY
target). A chapterthat I did like
was one on using analogies in
teaching, something that I employ
in my lectures. ln conclusion, the
Assessing Scie nce U nderstanding
companion volume to this one
seems a better purchase for
institutional libraries. lt contains
more practical suggestions for
the science academic, based on
similar teaching and learning
methods (V diagrams, concept
maps) to those described here.
lLizSockett
U n iversity of N otti n g h a m

Alternative version of alternative tail site selection

Polysome - several ribosomes work on one mRNA
,,il.,,*:i

j  t : l ! r c ' t

:) 
' :: ' :  . - J .) '\ :"i l ' \ /t a" r:Y::l

ABOVE
Examples of cartoons from Malecular Bialogy Made Simple and Fun
COURTESY CACHT RIVER PRESS

unf ortunate that neuraminidase
inhibitors have been omitted from
the chapter on drug susceptibility
testing. The second section
describes groups ofviruses under
headings of biology, pathogenesis,
epidemiology, diagnosis and
treatment. Appendices in the final
section give details of US virus
laboratories and the services
provided by them. There are a
number of other clinical virology
manuals on the market and,
although they may not cover the
subject in quite as much detail,
are much more affordable,
particularly f or students.
lChrisRing
GlaxoWellcome R&D,
Stevenage

lMicrobiology:
VOiversity, Disease,
and the Environment
By A,A. Salyers & D.D. Whitt
Published by Fitzgerald Science
Press (2000); dib Blackwell
Science
S2799/ US$59.95, pp. 608
ISBN:1-891-786-01-6

Aimed as a freshman
introduction to microbiology,
this text is written in an unusual
'pre-digested' style that also
characterized the excellent
B a cte ri al P ath o g e nesrwritte n by
the same authors in 1994. The
authors man out for students the
major concepts in microbiology,
withoutthe plethora of examples
found in most othertexts. This
approach may well answerthe
undergraduate cry ' butwhat do
we have to knowforthe exan?'
The book begins with microbial
biology, then human microflora
and immune defences, infectious
diseases covered organ by organ.
The final section has only 80
pages covering microbial
communities, nutrient cycles,
nlant-microbe interactions and
genetic engineering technology,
The lack of illustrations (only 1 4
colour 0lates in total) is relieved
by interesting anecdotes and
simple diagrams. Lecturers
adopting this book need a good
independent supply of images for

their lectures, but their students
should grasp core microbiological
concents well from the text.
lLizSockett
U n ive rs ity of N ott i n g h a m

lMethodsin
VYeastGenetics:
A Cold Spring Harbor
[aboratory Gourse
Manual,2000 Edition
By D. Burke, D. Dawson &
Tim Stearns
Cold Spring Harbor Laboratory
Press (2000)
US$75.00, pp.205
ISBN: 0-87969-588-9

The Cold Spring Harbour Yeast
G e n eti c s C o u rse H a n d b o o khas
long been an essential reference
work for all laboratories working
in the field and is an ideal
resource for newcomers. At one
level. it nrovides a concise source
for the recipes and protocols of
everyday laboratory work. lt
orovides an authoritative answer
to those irritating questions that
sound easy, but can be hard to
nail, e.g. what's the conect
concentration of leucine in
minimal medium? This yea/s
edition goes much further;
it contains full details of the
recent modifications and new
resources that have made
the awesome power of yeast
genetics even easierto exploit.
The list of techniques covered
includes two-hybrid analysis,
synthetic lethal screens,
epitope tagging, GFP fusions,
immunocytof luorescence, gene
deletions using the powedul
PCR-mediated gene disruptions
(so you don't even have to clone
the gene) and the generation of
conditional mutations using
degron fusions. As well as
complete and easy-to{ollow
protocols, there are excellent
commentaries introducing the
rationale ofthe nrocedures and
rroblems that can arise. For
teachers it orovides a short-cut
towhatwould beavery
sophisticated and rewarding
nractical course. In short, a
brilliant resource f or yeast
biologists and teachers at all
levels,
lPeterSudbery
UniversiUof Sheffield

lMolecular Biology
VMadeSimpleand
Fun,2nd Edition
By D. P Clark a L.D. Rdssell
Published by Cache River Press
(2000)
US$34.95, pp.470
ISBN: I -889899-04-6

This entertaining American book
is aimed at university students,
despite the cover picture of a
chimp playing with GATC building
blocks! | find it ideal in first-year
genetics tutorials for a variety of
bioscience undergraduates and
also when explaining science to
the public, lt introduces concisely
the principles behind a variety of
molecular genetic processes and
techniques, including RT-PCR,
RAPD, AUtOMAICd DNA
sequencing, protein folding,
transposition, transgenic
technologies, molecular evolution
and taxonomy. lllustrations
include cartoons, sketches and
some cornyjokes, very like the
shorthand that students use in
their own lecture notes. The D NA
sequencing explanations in this
book are the most undergraduate-
friendly of all texts I have tried.
Purists may be initated by its lack

of molecular detail, butthis book
is an ideal orimerthatallows
students to pick up the basic
concepts and then look up the
details in 'proper textbooksi A
mustfor your office!
lLizSockett
U n ive rsity of Notti n g h a m

ofiiffiiiT[?lt"
Edition
Edited by S. Spector, R.L. Hodinka
& S.A, Young.
Published byASM Pres (2000)
US$1 24,95, pp. 644
ISBN: 1-55581 173-8

The third edition is an updated
and expanded version of the
previous ones. The first section
gives detailed descriptions ofthe
laboratory procedures f or
detecting clinically important
viruses. The length of each
chapter doesn't reflect how
widely each procedure is used.
For example, complement fixation
tests, described in l5 pages, have
been largely superseded in
the majority of laboratories by
enzyme immunoassays, to which
only 1 2 pages are devoted. lt is
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lBasic
VUirology
By E,K. Wagner a M.J. Hewlett
Published by Blackwell Science
(lees)
S2750, pp.466
ISBN: 0-632-04299-0

This book is a welcome addition
to the short list of good virology
textbooks.The price puts itjust
within the student budget and it is
a must for microbiology libraries.
The knowledge, expertise and
experience of 40 aggregate years
teaching shines through, with
thoughtful, well explained and
interesting text, accompanied by
useful figures and tables. Virtually
all areas of the topic are covered,
The order of chapters, with
diseases, etc. before structure
and function, diverges from the
usual - butworks well.
The book has excellent glossary
and reference sections (including
web addresses) and, as is often
the style of books from the USA,
punctuates each section with a
series of discussion points and
study questions, 0ne downside
for students is that no answers
are given to the questions,
The title, in my opinion, is a bit
misleading - this excellent book is
a little more than 8a sic Virology.
lDickKillington
Universityof Leeds

I the ounot
rf God?
By L.A. Garza-Valdes
Published by Hodder &Stoughton
p000)
56.99, pp.196
ISBN: 0-340-75637-3

Do not be put off by the title!
This is a plausible account of
how the carbon dating of the Turin
Shroud may have been invalidated
by mrcrobial contamination.
Garza-Valdes maintains that the
sheen observed on the Shroud is
caused by a bioplastic material of
microbial origin which skews
carbon dating, making the Shroud
appear more recent than it in fact
is. Part autobiography, this is a
serious attempt by an avowed
Catholic to show that carbon
dating of archaeological material
can be influenced by microbial

contamination. The title by the
way refers to the fact that the
author is certain that blood from
a Jewish male is present on the
Shroud. Io prove it he provides a
partial DNA sequence. Christian
microbiologists can either relax
or be disappointed by the
authols suggestion that such
an incomplete sequence could
never be used to re:[BSUrreCt
Jesus! A fascinating in{light
read.
lMilton Wainwright
U n ive rs ity of Sh effi e I d

lEnvironmental
VMicrobiology
By R.M. Maier, l,L. Peppera
C.P Gerba
Published by Academic Press
(2000)
S64.95, pp.585
ISBN: 0-1 2-497570-4

This book, published in 2000,
provides a good source of
reference of many of the
important concepts relating to
environmental microbiology.
Within the book, the authors
have managed to cover many
f undamental microbiological
concepts as well as the more
complex issues surrounding
environmental microbiology.
Itwould be a useful textfor
undergraduate students with
interests in this area of
microbiology. The book can be
divided into four main sections:
(i) introductory chapters; (ii)
ecosystem microbiology covering
tenestrial, air and aquatic
environments; (iii)
methodologies, including
sampling, microscopy, culturing
and molecular biology, and
(iv) microbial functioning in the
environment, including cycling,
microbe-pollutant interactions
and pathogenic behaviour. Ihe
information is wellwritten and
presented and is supported by
good figures and tables, as well
as case studies, which are
effectively used to highlight
particular issues. My only real
complaint about this book is that
some of the references are a bit
old; otherwise, it is very good.
lKirkSemple
U n ive rsity of La n caste r

lEnvironmental
VMicrobiology
By A.H. Varnam a M.G. Evans
Published by Manson Publishing
(2000)
S'19.95, pp.160
ISBN: 1 -874545-78-2

I could not shake the impression
that this book had come from the
Dorling Kindersley stable. IFor
those without children, D-K
publish illu$rated inf ormation
books (see www.dk.com).1 Ihe
level of the text is definitely not for
kids though, and would challenge
many an undergraduate. The book
is lavishly illustrated (Evans is a
photographer), to the point that I
think it was a design imperative
thatno page should bewithouta
picture. In a further echo of the
D-K style, the text is a series of
vignettes ratherthan a coherent
explanation. lt is easierto dip into
this book than to read it through.
In a rapidly developing field the
information felt dated in areas; I
was unable to find references later
than 1996, In summary, this is an
inexpensive little book well worth
looking at as a valiant attempt to
make the subject more accessible.
lDave Roberts
The Natural History
Museum,London

lTheSurprising
VArchaea:
Discouering Another
0omain of l i fe
By J,L. Howland
Published by 0xford University
Press (2000)
S19.95, pp.204
ISB N: 0-19-511183-4

Some readers will find John
Howland's little book lfe
S u rp ri s i n g Arc h a e a to be
something ofan enigma, much
as the organisms he lovingly
describes were first treated.
And indeed, there are aspects of
this text which are odd. The title is
unusual! The level of presentation
is also somewhat confusing. The
earlier chapters are clearly aimed
at the fledgeling undergraduate
biologist orthe non-biologist, but
never at the researcher in biology,
whatever the dust-cover might
say, Later chapters are more
detailed. In delving deeper into

the molecularand physiological
prnperties of /rchae4 Howland
finds it necessary to explain some
fairly basic biological concepts -
such as the structure and function
of RNA, the techniques of
microbial culturing and what
PCR is. In summary, this is an
informative little book, written
in a relaxed and accessible style.
However, I fearthat SGM members
will find the explanatory material
distracts from the core content.
lDonCowan
University College
London

^Clostridiun
J dilficile.Gurrent
Topics in Mierobiology
and lmmunology,
Uol .250
Edited by K. Aktories a
T.D.Wilkins
Published by Sprin ger-Verlag
(2000)
D M169.00/iiS1,234.004Frl53.00i
S58.50/ US$94.00, pp. 1 43
ISBN: 3-540-67291 -5

Despite the fact that Clostridiun
d iff i c i I e was f tr stinpli cated as
a causative agent of disease in
man less than 30 years ago, a
considerable amount of
information has been
accumulated on the bacterium
and its toxins. This smallvolume
provides a concise and
comprehensive description of
the microbiology and
epidemiology of f. dflr'crleand its
n o d u s o p e ra n d i as a human
pathogen. Although each chapter
is written from a different
perspective there is inevitably a
degree of overlap, particularly
between the four chapters
dealing with the clostridial toxins.
While this is understandable, the
Editors might have been
expected to ensure a c(]mmon
system of nomenclature for the
toxins which are variously
referred to as Toxin A/Toxin B and
TcdA/TcdB, Ihis is, however, a
minor complaint. The book will
be an essential reference for
laboratories working with
C. diffi c ile, and of inlereslto
toxicologists and microbial
pathologists in general.
lWilf Mitchell
H e ri ot-Watt U n i ve r s i ty

l lnfections
VAssociatedwith
Indwelling Medical
Devices, Third Edition
Edited by F.A, Waldvogel &
A,L. Bisno
Published by ASM Press (2000)
US$99.95, pp, 471
ISBN: 1 -55581 -177-9

Asound knowledge ofthe
pathophysiology and treatment
options for medical implant
infections is critical in a range of
medical and surgical specialities.
Clinicians dealing with the often
devastatin g consequences of
medical device infection need a
well written summary of current
options in treating specific
implant infections to aid their
management of patients and
imnrove liaison with clinical
mrcrobiology departments. This
book satisfies this reouirement
and provides extensive up-to-date
references. I would also
recommend it to anyone, at both
undergraduate and postgraduate
level, with an interest in medical-
device-associated infection, lt
makes a very good starting point
for research and would certainly
be a worthwhile purchase for
medical detartmental or
postgraduate ref erence
libraries.
lSimon Pickering
Derby Royal lnfirmary

lunnRin
VMicrobiology:
Theory and Applications
Edited by J.-N. Barbotin & J,-C.
Portais
Published by Horizon Scientific
Press (2000)
$84.99, pp.500
ISBN: l-898486-21-2

This book presents a matrix
of NM R techniques and
microbiological problems. lt is
stronger on applications than
theory, and chapters can be taken
in isolation, depending on the
interests of the reader. The first
chapter, covering an introduction
to NMR theory, can be avoided,
as it is not well written, and
subsequent ones provide their
own introduction where
necessary. [)verall there are
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Review

New Ghallenges to Health:
The Threat of Virss lnfection.
$& lW $yrmpesfr um W*rX. 6&
Edited byG.L. Smith, WL lrving,J. McOauley&
D.J. Rowlands
Published by Cambridge University Press (2001 )
Non-members: 970.00/US$1 25.00
Members: $28.00/US$50.00
pp. 339, ISBN: 0-521 -8061 4-3

Althoughthe lastfewdecades haveseen advances in our
understanding of the biology of virus infections that would
probably amaze the pioneers of virology - who knew viruses
merelyas { i l lerable agents'capableof causing drsease-
the threat of virus infection still hangs over our heads ltke
the sword of Damocles. Atthe starlof a new millennium the
human race and i ts abtendant spec,es (peis and lrvestock)
face a bewildering variety of virus species, all able to cause
srgnificant morbidiiy or mortality, This volume is thus timely.
The 1 5 chap iers g ive a comprehens ive, deta, led and
informative insight into the molecular biology, pathology
and epidemiology of some of the most important viruses
affecting the globetoday, A notable exception, which with
the benefitof hindsight would have made thevolume even
more oppotune, is foot-and-mouth diseasevirus. However,
lam surethatthis omission wil l  be morethan adequately
compensated for in other publications in the nearf uture.

The book starts from a moralistic standpointwith a chapter
by C,J. Peters. In oescribrng the emergence oI so-cal led
'exotic'viruses such as Sin Nombre he lays the blame
squarely on the shoulders of the West, berating the failure
of wesiern governments to suppor-tthe developing world.
The chapter moves from geological hisioryto modern
epidemiologicaldetective workand ends with some dire
predicl ions lor the tuture - in an era of great change lhe
threats posed by viruses (and indeed other microbes) are
ignored at our peri l ,  This rs an access:ble chapter easi ly
read bythe informed layman orscieniist alike.

The second chapter, by Bryan Grenfell, stands alone in that
it describes the mathematical modelling oT epidemics, with
emphasis on the author's own study of measles virus. There
follow chapters on pathogens such as bunyaviruses,
int luenza. hepati t ,s viruses and dengue virus amongsl
others. These chapters vary in their emphasis but in general
focus on the molecular biological aspects, interspersed with
some epidemiology. AII of the contrrbutions provide a broad
review of theirallocated subjects, with ihe exception of the
chapter on prion diseases which sets outto mainly review
work in the authols (Charles Weissmann) own laboratory.
Personally speaking ihe most enjoyable chapter was that
writien by Liv Bode and Hanns Ludwig, dealing with Borna
disease virus. This chapter provides an in-depth account of
our knowledge of the biology of this fascrnating virus that is
implicated in the aetiology of neurological diseases such as
schizophrenia Both molecular and clinical aspects of Borna
disease virus are comprehensively and eloquently covered.
The volume finishes with a consrderation of antiviral drugs
by Graham Darby, highlighting the development of
antFH IV druos and the oroblems of resistance.

too many contributions on
analysis of metabolic pathways,
while there is a single, wellwritten
chapter describing protein
structure determination. lt was
pleasing to see some niche areas
such as biofilms receive mention,
while the final two chapters on
combining genomics with f lux
measurements signal an
important new hori zon Ior ll M R
in M icrobi ol ogy. I recommend
this book to microbiologists or
spectroscopists interested in
what can be done, provided they
then get togetherto work out
howto do it,
lRobCooke,
GIaxoSmithKline,
Stevenage

@Handbookof
WEnology:Vol. 1 The
Microbiology ol Wine
and Vinif  icat ions; Vol. 2
The Ghemistry of Wine
Stabilization and
Treatments
By P Ribdreau-Gayon,
D. Dubourdieu, B, Dondche &
A. Lonvaud (Vol.1); P Ribereau-
Gayon, YGlories, A, lilaujean &
D, Dubourdieu (Vol.2)
Published by John Wiley and Sons
(2000)
Vol. l :  S75.00, pp.454
ISBN:0-471-97362-9
Vol,2: S75.00, pp,404
ISBN:0-471-97363-7
2-Vol. set: S1 25.00
ISBN:0-471 -49865-3

Both volumes are extremely
readable translations of the
original French texts, The authors
provide a comprehensive treatise
of the microbiology, biochemistry,
grape pr0duction, process
methodology, chemistry and
stabilization techniques
underpinning European wine
production. Although not
exhaustive in every aspect, and
clearly not intended to be, there
are sufficient citations to enable
the reader to delve deeper if
required. Aimed at winemakers
and students of enology, the texts
explain the scientific principles
and practices involved in wine
production in such a way that little
prior knowledge is required. This

is a book that deserves space on
library bookshelves in colleges
where food-related courses
feature. Buy it as a reference book
and you won't be disappointed.
Read it as an informed amateur
and you'll gain much from its
content. I walked away from the
books feeling informed and
greatly saddened at the Brittsh
climate!
lGlynHobbs
Liverpool lohn Moores
University

dffirne Ecologyof
WGyanobacteria.
Their Diversity in Time
and Space
Edited by B.A, Whitton & M. Potts
Published by KluwerAcademic
0ees)
N 1G650.00/US$345.00/S215.00
ISBN: 0-7923-4735-8

This is an extensive and well
structured book that combines
the collective expertisb of many of
the top researchers working in the
cyanobacterial field. By writing a
general inkoductory chapter, the
Editors have opened up what is
an essentially specialist book to
the general microbiologist.
Cyanobacteria are examined from
every conceivable angle from
their fossil record through their
phylogeny to their interactions in
a number of complex and extrenie
environments. Descriptions of
molecular responses to
environmental stress, significance
of genomic repetitive D NA and
production of toxins expand the
ecology f urther. Whereas
most chapters describe the
cyanobacterial diversity in a given
environment, two cyanobacteria,
namely lVasloc and Spi rolina nerit
their own individual chapters
based on their ubiquity and
commercial importance
respectively. As the book is clearly
written, well presented with
excellent colour plates and
extensively referenced it is an
ideal reference bookforthose
working in or entering this area of
microbiology.
aRogerPickup
CEH-Windermere

I believe that ihis book
wil l  be of use to virologists
atall stages in theircareers,
from the motivated
undergraduate wishing to
getthose extra marks in
frnal year exams, to those
involved in virologyteaching
and research. Unlike many
review volumes this one
will not be out-of-date
before it is published and
I recommend thatyou add
itto your library nowl

lMarkHarris
Universityof Leeds

An orderformforthe
book is included in this
issueol Microbiology
Today.
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Gomment
Microbiology education in 2OO 1
Microbiology education in our schools, colleges and

universities is ir-r a state of rapid flux. \(/e have moved on

lrom regarding micro-organisms just as pathogens (plant

or animal) and come to regard them as co-inhabitants of

our environment with uses and benefits as well as threats.
-We have recognized thtough biotechnology that many

micro-organisms and their products are com mercially

useful and can replace chemicals in some industrial

processes to provide brologicai and pharmaceutical

products more efficiently and cheaply. \7e have now

entered the era ofgenetically modified micro-organisms

which can be applied to a wider range ofprocesses. The

potential for the exploitation offtrngi and bacteria for

mankir-rd's benefit has never been gfeater.

So how do we impart this excitement to students and the

young people who will follow us?

School syllabuses recognize the part micro-organisms

play in our 1ives, and teachers are increasingly awate of

the interaction between microbiology and sr-rbjects such

as immunology and molecular biology. This trend is to be

encouraged and interdisciplinary co-operation promotes

microbiology and sl-rows biology can be studied in a

modern integrated way. Part-time and continuing

professional development also make a significant

contribution to education later in careers.

In universities we have a problem in tetaining

and communicating our enthusiasm in the face of

increasing numbers ofstudents movit-tg away from

biological science, and indeed from science generally.

The attractions ofdegrees in media, business, sports

studies and computing are powerful and the perceptron

by students that some courses may offer a better prospect

ofgood employment and be less intellectually demanding

is enough to swing the pendulum away from science' no

matter that we may be turning out a generation of

le isu re cen t re managers.

Marry departments of microbiology have lost their

identities, being swallowed up in schools or divisions of

(for example) biological sciences and the special nature of

the subject has been eroded. To keep numbers up and

achieve a more 
'efficient'(what 

does that meani') staf?

student ratio, students are taught in larger numbers with

those on other courses and this has exacerbated the loss of

identity which they feel. Coupled with reductions in unit

funding, this trend has set us new challenges in the last 1 0

years. Microbiology is above a1l a practical subject and the

reduction in laboratory time does not help students in their

eventual search for employment. Employers and sandwich

year laboratories bemoan the reduction in students' ability

to perform elementary tasks such as calculation ofdilutron

factors or setting up a microscope, even though they may

be thoroughly conversant with complex molecular

biological concepts or immunological theory.
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To reverse the swing away from our sub ject we must

get the message across that the successes ofthe new'serJ'

subjects of molecular genetics, genomics and

biotechnology are largely dependent on knowledge of

the whole biology ofmicro-organisms. Mdtimedia and

other innovations have contributed new ways oflearning

microbiology. Today's textbooks all have colour

illustrations and many include CD-ROM packages. The

internet provides a wealth ofinformation and also teaches

students discrimination in what they read, since not all

web-based information is wholly accurate. Professional

microbiologists outside academia are often willing to

collaborate in training schemes and this can result in

future employment prospects for the right candidates.

The very real research/teaching divide within the

profession needs to be recognized and removed. Too many

researchers still regard teaching as something which

should be done by others. No one would argue that

well-funded researchers should be forced to undertake

300 hours student contact a year, but there is a strong case

for students learning directly from them ifwe are to

produce graduates with up-to-date ski1ls and approaches

to science. Similarly teachers should seek to be involved

in research and promotion ofothers' work. The excellent

ideas we see in some of the Education Development

Fund applications are testament to the ingenuity and

originality ofteachers which should be encouraged.

\7e should see ourselves as microbiologists, not divided

into researchers and teachers; most ofus came into the

trade because we liked the idea ofworking with micro-

organisms - we should now view those who Iearn from

us as our apprentices and we must help them develop

the same interest and fascination that we had.

None of this will help however unless the HE science

sector as awhole is recognized for what it tries to do, which

i s  r o  s r imu la re  s tuden rs  r o  ques r i on .  t o  i nves t i ga te .  r o

innovate and thus contribute to knowledge and prosperity.

As teachers we have to be at the beginning ofthat process.

\7e may have no difficulty in communicating enthusiasm,

but we need adequate support from good university

manallement working in concert with its staff, and proper

resourcing by Government. \(/e will then see a recovery in

morale in HE and as microbiologists we will be able to

provide for our students the experience to which they are

entitled. Modern microbiology is a wide-ranging,

vibrant and exciting subject whicl'r offers splendid

careers; ollr task is to get that message over to students

and the public, to ensure that it continues to lead and

underpin so many other areas ofscience.

O Pete r Wyn -t on es, Conve n e r of th e SG M
EducationGroup
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