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174 Flying hazards: birds and
the spread of  d isease
lGith J ones
Wild  b i rds  may be  a t t rac t i ve  inhab i tan ts  o f  our  env i ronment ,

bu t they  can a lso  be  vec tors  o fd isease.

Microbes in  the a i r :
Joh n Tyndal l  and the
spontan eo us ge n e rat io n
d e bate
Cavin Thomas
The theory  o fspontaneous genera t ion  caused

great  cont roversy  in  the  19 th  century ,  ye t  i t  took

an l r i sh  phys ic is t  to  d  i sprove i t .

Microbes and c l imate
Stephen Archer
The impact  o f  m ic ro-organ isms on the  c l imate  o f  our  p lanet

i s  a m a z i n g  a n d  c o m p l i c a t e d .  W i l l  s c i e n t i s t s  e v e r  b e  a b l e  t o

cont ro l  these unseen fo rces?

Micro be- laden aeroso ls
Don Clark
The a i r  we brea the  is  an  aeroso l ,  ac t ing  as  a

g loba l  means o f  t ranspor t  fo r  a  w ide  range o f

p a r t i c l e s ,  i n c l u d  i n g  m a n y  m i c r o b e s .
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Clouds of  deser t
dust  and microbio logy:
a mechan ism of  g lobal
d ispers ion
Dale Criffin
H u g e  n u m b e r s  o f  m i c r o b e s  a r e  c a r r i e d

a c r o s s  c o n t i n e n t s  i n  d u s t  c l o u d s  a n d  t h e y  h a v e

a surpr is ing  e f fec t  on  g loba l  eco logy  wh ich  is

o n l y  j u s t  b e g i n n i n g t o  b e  s t u d i e d .

204 Comment - Clostridium
lan Poxton
What  can be  done about  the  inc reas ing  number  o f  cases  o f

hosp i ta l -acq  u  i r  ed  C l  os t r i  d  i  u  m d  i f f i  c i  I  e  i  n fec t ion ,  espec ia l  l y  as

n e w ,  m o r e  v i r u l e n t  s t r a i n s  a r e  a p p e a r i n g .
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A tale of two im pact facto rs
When Thomson lS l  pub l ishedthe2OO4

i m pact factors in J o u rn al Citati o n Re po rts,

we were p leased to  see a large increase in

the impact factor f or lournal of Medical

Microb io logy, lo2 '484,  and a usefu l  increase

in that f or Journal of 1eneral Virology,to

3 '221.  Less p leas ing were the decreases

recorded for Microbiology and lnternational

Journal of Systematic and Evolutionary

Micro b i  ol  ogy, to 2' 617 and 2' 455,

respectively.

Carefu l  exam inat ion o f  the u  nder ly ing

datafor Microbiology by Charles Dorman,

the Editor- in-Chief, suggested thatthe 2004

impact  fac tor  publ ished for th is  journa lwas

in  fac t  incorrect .  When not i f ied o f  th is ,

Thomson lS l  checked the i r  in terna l  c i ta t ion

reoorts and d iscovered that some citat ions

had not been creditedto Microbiology
'due to  a  change in  procedure at  our  data

process ing cent res ' .  The correct  2OO4 impact

facto r f or M i cro b i o I ogy is 3'1 1 4.

Subsequen t  que r i es  o f  Thomson  then

establ ished that I  J S E M and J 6V had been

af fected bythe same procedura lchange,  and

that their correct 2004 im pact factors should

be 3.01 5 and3 '327 respect ive ly .  The data for

IMM appear to be col lected in a dif ferent

manne r ,  and  t he  pub l i shed  i nc rease

in  imoact factor  is  cor rect .  Thomson wi l l

publ ish the correct impact factors when

Journal Citation Reports is updated shortly.

Microbiolory
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SCM Cou nci l
J u ly m eeti  ng h igh I ights
C o u n c i l

Col in Harwood, as Treasurer-elect, was duly confirmed as a

member  o f  the Counc i l  o f  Management  o f  the Company.  l t

was reporled thatthe search for an Industr ial Liaison Off icer

was s t i l lon-go ing.  Nominat ions had been rece ived for the

th ree u p-com i ng vacancies for elected mem bers of Cou nci I

and var ious p laces on Croup commit tees T lne ba l lo t  papers

were now coming in  f rom Ord inary  Members and the resu l ts

of  the e lect ions would be announced at the Soc ie tyACM

in September .  The Pres ident thanked the re t i r ing e lected

members:  l (e i th  Jones,  Paul ine Handley and Al  Brown for

the i r  cont r i  but ions over  the years .

Representat ion on other  bodies

Counci l  p lays an impor tant  ro le  in  the act iv i t ies  o f

i nte rnati o nal m i cro b i o I ogi cal or ganization s. Th e p ro posed

six voting U l( delegates (oint ly with SfAM and BMS) to the

for thcoming IUMS Cenera l  Assembly  in  San Franc isco,  a long

wi th  SCM representat ives a t the Counc i l  meet ings of  the

IUMS D iv i s i ons ,  we re  a l l app roved .  Counc i l a l so  ag reed  t o

the nominees for  p laces on the Execut ive Board of  the

Eu ropean Federat ion o f  B io tech no logy.

5CM f inances
The Treasurer presented the budgetf or 2005. He explained

that  i twas based on the assumpt ion that  Counc i l ' s  cur rent

pat tern o f  spending on Soc ie ty  act iv i t ies  would  be mainta ined

next year. I  n ord er to do th is, m odest i  n creases to jou rnal
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subscr ip t ions and membersh ip  fees would be necessary

as income was der ived f rom these sources p lus investments .

These charges were approved by Counc i l  readyfor

p resentati o n at th e fo rth com i ng AC M. Th is was Peter

Stanbury's last Counci l  meeting after a 7-year st int as

Treasu rer and the President gave a hearty vote of than ks for

a l l o f  t he  exce l l en two rk  Pe te r  had  pu t  i n  t o  ensu re tha t t he

SCM's f inances were in  such good shape.

Micro b io logy u ndergrad uates

Counci l  cons idered an in i t ia t ive to  d is t r ibute

Microbiology Today and a range of careers material to final-

year  undergraduate s tudents  o f  microb io logy.  l twas agreed

that th is was a valuable way to promote both the su bject and

the Soc ie ty  to  fu tu  re  m ic rob io log is ts .  D is t r i  but ion wou ld

go ahead as soon as i twas feas ib le ,  in i t ia l ly through the

network of SCM local representatives.

Pu b l icat io  ns

Counci lwas concerned to  learn o f  the cont inu ing

uncer ta in  e f fec t  o f  open access issues on SCM journa ls

bus iness.  l t  approved a s ta tement  o f  SCM pol ic ies  for

authors  in  re la t ion to  the condi t ions be ing proposed by

ce r ta i n  f und ing  bod ies  such  as  N lH .  The 'Wash ing ton  DC

Pr inc ip les ' ,  drawn up by agroup of  learned soc ie ty
publ ishers ,  which set  out  the benef i ts  to  sc ience of

publ ish ing by such non-commerc ia l  bod ies,  was a lso

d iscussed.  l twas agreed to  s ign up,  a longs ide other

prest ig ious bodies such as the ASM, Company of  B io log is ts

and Royal College of Psychiatr ists.

Janet Hurst, Deputy Executive Secretary

microb io lo  gy today er*v  f l$
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Croups
New commit tee members,  e lected by posta l  ba l lo t
(E nv i  ron menta l  Microb io logy,  Microb ia l  I  n fect ion,

Phys io logy,  B iochemist ry  and Molecu lar  Cenet ics ,  and Vi rus

Croups)  or  e lected unopposed (a l l  o ther  Croups)  to  serve for

3 years from 13 Septem b er 2OO5 are as fol lows.

Cel l s  and  Ce l l su r faces
S.C.5mith Trinity College Dublin

l.R. Henderson University of Birmingham has taken over

as  C rouo  Convene r

Cl in i ca l  M ic rob io logy
No vacancies

Cl in ica l  V i ro logy
A.R. Fooks Veteilnary Laboratories Agency, Weybridge

W.L. lrving University of Nottingham

E. O'l(elly NationalVirus Reference Laboratory, Dublin

Educat ion and Tra in ing
R.P. Al laker Queen Mary's London

M.J. Tully De Montfort University, Leicester

B.A. Unsworth Leeds Metropolitan University

E nvi  ron menta l  Microbi  o logy
J.W. McCrath Queen's University Belfast

A.M. Osbo rn U niversity of Sheffield

E u l<aryotic Microbio logy
A. Harwood University of Wales, Cardiff

E.J.C. Mellor Universityof Oxford

Fermentat ion and B ioprocessing

I P. Bentley Pierre Cuerin Technologies, Tewkesbury

i M. Ganzlin AstraZeneca, Macctesfietd

i S. Stocks Novozymes A/5, Bagsvaerd, Denmark

i D.J. Glover IJCB Cell tech, Slough has been co-opted as

r an industr ial representative

i C. Hewitt tJniversity of Birmingham hastaken over as
.  C roup  Convene r

Food and Beverages

t No vacancies

. J.F. Rigarlsford lndependentconsultant, Tansleyhas
r been co-opted as an industr ial representative

l r i sh  B  ranch

i C.C. Adley University of Limeilck

M ic rob ia l  I n fec t i on

' H. Alliso n University of Liverpool

' p H. Everest u niversity of C,lasgow

i P R Langford lmpeilil College London

i N. Dorrell London School of Hygiene and Tropical Medicine
r  has taken overas Croup Convener

Physio logy,  Biochemist ry  and Mole cu lar  Cenet ics
j  J.A. Downie John lnnes Centre, Norwich

: O.H. Edwards tJniversity of Dundee

Systematics and Evolut ion
'  No vacancies

Virus

i SV. Craham University of Clasgow

i B.A.B. Mart in university of Birmingham

Popu lar i  z ing m icrobiology
Co m m u n icat i  ng the fasci nation of m icro-o rgan isms to th e
publ ic  is  not  easy because the subjects  are usual ly  inv is ib le .

Now there are two books avai lable that aim to show the

d iversity of m icrobes and their impact on ou r I  ives.

Mel Rosen berg, Professo r of Micro bio logy at Te I Aviv

U n iversity, has prod uced a colou rfu I  volu me for ch i  ld ren cal led

Bactei laCalore by Sunday at Four (ISBN 9-652-74221-X). l t  is

i l lustrated with charming colour pictures and describes in verse

where bacteria are fo u nd, what th ey loo k I  i  l<e, how th ey grow

and what they do. SCM has a few copies for sale at f6 ( incl.

postage). Please co ntact Jan et H u rst (e j. h u rst6sgm.ac. u k).

Karsten Pedersen's book is entitled StrollingThrough the

Woild of Microbes (l5BN 9-153-15686-5).This professorof

m i cro b i o I ogy at th e U n ive rs ity of C ote bo rg e nj oys m i crosco py

and he has i l lustrated the bookwith his own micrographs of a

wide range of organisms. The text is aimed at adults ratherthan

ch i  I  d ren. Co ntact th e auth o r at karsten. pedersen @gm m.gu.se

Jobs on the
I

WCD

A  r a  t t n t  t  a  r a r a n f
) t  v u  q  r  w v w t  r  L

graduate lookingfor a
't job or a studentship?

i

,  Do you have avacancy
' tofill?

ln  e i ther  case,  SCM can

help. We now advert ise

microb io logy jobs and

studentsh ips on the SCM

webs i t e .  No  subsc r i p t i on  i s

requi red.  The serv ice is  f ree

to members. To search for
posts  or  for  in format ion on

how to advert ise, see

www.sgm.ac.ukl jobs

m i  c rob i  o  logy today * ' . r ' ; 159



N ew Cou nci l
With e f fec t  f rom13 September2OO5,  C.R.  Harwood (Univers i tyof  Newcast le)  commences

hisT-year  term asTreasurer .  C.J .  Dorman (Tr in i ty  Col lege Dubl in)  commenced h is  5-year term

as Editor- in -Chief of Microbiology on 1 July 2005. A profi le of Professor Harwood appeared

in the August issue of Microbiology Today.

Char les Dorman
I  am the Professor of Microbiology at the U n iversity of D u bl i  n

and a Fe l low of  Tr in i ty  Col lege.  I  ho ld  degrees f rom Univers i ty

Co l l ege  Dub l i n  (B5c )  and  o f  t he  Un i ve rs i t y  o f  Dub l i n ,  T r i n i t y

Col lege (MA,  PhD,  ScD) and was former ly  a  lec turer  in

b iochemis t r ya t t he  Un i ve rs i t yo f  Dundee ,  whe re  l a l so  he ld  a

RoyalSoc ie ty  Research Fel lowship .  My research in terests

i  n  c lude the regu la tory  mechan isms govern i  ng t ranscr i  p t ion i  n

Cram-negat ive enter ic  bacter ia ,  w i th  a  spec ia l  emphasis  on the

ro les o f  nuc leo id-assoc ia ted prote ins.  The SCM has prev ious ly

recogn i zed  mywork  i n  t h i s f i e l d  bycon fe r r i ng the  F lem ing

Award and in 2005 | was elected to membership of the Royal

l r i sh  Academy ,  l r e l and ' s  h i ghes tacademic  honou r .  A t t he  end

o f  2OO5 lw i l l cha i r t he  BBSRC rev iew  o f  U l (  m i c rob ia l sc i ence .

off,ce rs N ews of
Imem oers

Cou nc i l  mem ber  Professor

Jef f  Er r ington has been

appointed Di rector  for  Cel  I

and  Mo lecu la r  B iosc iences

at  the Univers i ty  o f

Newcast le-upon-Tyne.

The Society notes with

regret  the deaths o f  Dr

T .  Co l l en  (member  s i nce

1991) and Professor

Char les Fewson (member

s ince 1964)who was a

former Ed i tor of J ou rn al

of Ce n e ral Mi cro b i o I ogy
(1979-1984) and Member

of  SCM Counci l  (1982-

1986).

New elected members of Counci l
Fol lowing the ba l lo t  to  f i l l  th  ree vacanc ies for  e lected members o f  Cou nc i l ,  the fo l lowing have been e lected to  serve f  or  4vears

f rom13  Seo tember2OO5.

Professor  Ne i lCow
My main f ie ld  o f  in terest  is  in  fungal  pathogenes is  and

cel l  b io logy,  in  par t icu lar fungal  ce l l  wal l  b iosynthes is  and

i ts  regula t ion,  ch i t in  synthes is  and g lycosy la t ion o f  ce l l

wal I  protei n s in Can d i  d a al b i  can s. I  am alsoJ nterested i  n

d i rect iona l i ty  and po lar i ty  o f  growth o f  fung iand in  fungal

morphogenes is  and have a lso worked in  the past  on

zoospor ic  oomycetes.  I  have had a number  o f  ro les in  the

SCM se rv i ng  as  a  member  o f  t he  Ce l l  B io l ogy  C roup

Commit tee (1988-1991) ,  on the Edi tor ia l  Board o f  Journa l

of Ceneral Microbiology (1990-1994) and as an Editor of

Mi cro b i  o I  ogy (1 994-1 997). I  am cu rrently th e Sen ior Ed i tor

of Fungal 1enetics and Biology. I have also acted as Vice

Pres ident  (2000-2001)  and Pres ident  (2001-2003)  o f

the Br i t ish  Mycolog ica l  Soc ie ty  and have been act ive

in  the Br i t ish  Soc ie ty  forMedica l  Mycology.

Dr Petra Oyston
lg raduated in  bacter io logyand v i ro logyfo l lowed bya PhD on

B acte ro i d es f ragt I t s at th e U n ive rsity of Man ch este r. My fi rst

postdoctoral posit ion was studyin gStreptococcus mutans al

t he  Un i ve rs i t y  o f  F l o r i da  i n  Ca inesv i l l e .  A t t he  comp le t i on  o f

that  post ,  I  re turned to  the U l (  and jo ined what  is  now known

as the Defence Science and Technology Laboratory (Dstl)  at

1 5 0

Por ton Down,  where I  am a Dst l  Fe l low.  My

wor l<  here has pr imar i ly  concent ra ted on produc ingvacc ines

su i t ab le  f o r  l i cens ing  and  i den t i f y i ng  nove l  an t im i c rob ia l

targets for th e pathogens of i  nterest, pri  mari ly Ye rsi n i  a pesti  s,

Francisellatularensis and Burkholderia pseudomallei. I am a

Fel low of  the Ins t i tu te  o f  B io logy and possess Char tered

Bio log is t  s ta tus through the Inst i tu te .  I  have served for  severa l

years  on the SCM Microb ia l  In fect ion Croup,  la te ly  act ing

as  t he  C rouD 's  Convene r .

Professor Rick Randal l
My main areas of research are (paramyxo)virus-host

ce l  I  i  n teract ions,  i  n ter feron,  ant iv i  ra l  responses,  v i  ra l

countermeasures and vacc ines.  I  under too l< a  BSc (Hons)  in

m i cro b io I  o gy / bio chemistry at th e U n ive rs i ty of Leed s (1 97 4 t,
f o l l owed  bya  PhD a t  Leedswork ingon  he rpes  s imp lexv i rus
(superv isors  D.  Watson/R.A.  l ( i l l ington,  1  977) .  ln  1978,  I

wor l<ed on hepat i t is  B v i rus in  ProfessorJan Desmyter 's  lab

a t t he  Rega  Ins t i t u te ,  Be lg i um.  l t hen  moved ,  v i aa tempora ry

lecturesh ip  in  v i ro logy at  Reading Univers i ty ,  to  a  pos i t ion a t

N IMR,  M i l l  H i l l ,  wo rk i ngw i th  R .W.  Honess  on  he rpesv i rus

sa imi r i .  |n  1985 l  emigrated ( l ) ,  w i th  ProfessorW.C.  Russel l ,

f rom NlMRto a lec turesh ip  a tStAndrews Univers i ty ,  be ing
promoted to  Professorof  Molecu larVi ro logy,  v ia  Reader .

Current ly  I  am Convener  o f  the SCM Vi rus Croup.

m ic rob io l ogy  t oday  i



C rants
What's new?
FEMS Congress,  Mad r id ,4-B )u ly  2006
lntegrating microbial knowledge in human life

SGMTravelGrants

C rants of u p to f7 OO to p rovide a co ntri b utio n toward s

registrat ion fees, accommodation and travel to the congress

are ava i lab le  to  e l ig ib le  members o f  the Soc ie ty .  Fu l l  deta i ls

of  the ru les and an appl icat ion form are on the webs i te .  The

scheme a ims pr inc ipa l ly to  he lp  SCM members who are

ine l ig ib le fora RoyalSoc ie tygrant  (see be low) ,  such as

postgraduate student members and research assistants.

The closing date for appl icat ion sis 17 February 2005.

Royal Society Conference Grants

(www. royal soc. ac. u k ;  e co nfe re n cegrants@ royal soc. ac. u k)

E l ig ib le  SCM members should  apply  to  the Royal  Soc ie ty  in

the f irst instance. Applicants must be of at least PhD status and

normal ly  res ident  in  the U l ( .  C iv i l  servants ,  employees of

research co u nci ls, govern m ent-fu n d ed bod ies an d co m me rcial

concerns are not  e l ig ib le  for these awards.  Ord inary  Members

apply ing to  the SCM wi l l  have to  prov ide ev idence that  the i r

appl icat ion to the Royal Society has been unsuccessful.

Vacat ion Studentships
The 2006 scheme is  now open for  appl icat ions.  l t  o f fers  a

I i  m i ted n u m ber of awards to enable u ndergrad uates to work

on microb io log ica l  research pro jects  dur ingthe summer

vacation before their f inal year. The awards aim to give

students experience ofresearch and to encourage them to

cons ider  acareer  in  th is  area.  The s tudentsh ips prov ide

suppor t  a t  a  ra te  o f  f .170 perweekfora per iod o f  up to  8

weeks.  An addi t iona l  sum of  up to  f4OOfor  spec i f ic  research

costs may also awarded. Applications must be from SCM

members on behal f  o f  named s tudents .  The c los ing date for

appl icat ion s is 24 February 2006.

Croup  European  Fund  Cran ts  2006
Crants  wi l l  be ava i lab le  by compet i t ion to  ass is t  members

who are postgraduate students orf irst postdocs to attend the

fo l lowing jo in t  meet ings wi th  SCM Croups:

'  SCM Cl in ica l  V i ro logy Croup/ESCVJoint  Meet ing
, Viral infections: diagnosis, clinical management and
, prevention
,  3-5 September  2006,  B i rmingham

; SCM Virus Crou p/ l tal ian Society of Virology joint meeting

18-20 September 2006, Orvieto, l taly

See SCM websi te  for the ru les and forms.  Preference wi l l

g iven to  appl icants  who are present ingwork.  Deadl ine for

appl icat ions: 9 J u ne 2006.

microb io logy today t i : i r  i , ] : i

Student  schemes
Pres iden t ' s  Fund
Limi ted grants  to  young

m icrob io log is ts  making

short research visi ts,

a t tend ing courses or

present ing work a t  sc ient i f ic

meet ings.  Open to  Soc ie ty

members  res iden t  and

registered for a Ph D in an

EU count ry  or  in  the i r f i rs t

postdoctora l  pos i t ion in  an

EU count ry .  C los ing dates

for research visi t  grants: 21

Apri l  2006 and 14 October

2006.

Postgrad uate Student
Meetings Crants
Crants cover travel and

acco m modat ion expenses

for attendance at one

5CM meeting each year.

Other  schemes
Publ ic  Understanding of  Science Awards
Are you plan n i  ng any projects to promote the pu bl ic

unders tand ing o f  m ic rob io logy? Have you got  a  Nat iona l

Sc ience Week event  in  mind? SCM can he lp .  Crants  o f  up
to f '1,000 are avai lable to fund appropriate activi t ies.

Appl icat ions are cons idered on a f i r ,s t  come,  f i rs t  served

bas is  th  roughout  the ca lendar  year .

Semina r  SDea l<e rs  Fund

Awards cover the travel and other expenses of up to two
speakers  on m ic rob io log ica l  top ics  i  n  an n ua l  depar tmenta l

sem i  nar  program mes.  Appl  icat ions are by wr i t ten su bm iss ion
(no form) throughout  the academ ic  year .

Appl icants  must  be Student

Members  res iden t  and

registered for a Ph D in an EU

country. Closing date for

the Warwick Meet ing:  31

March 2006.

Elect ive Crants
Funding for medical/

d e ntal/vete r inary stu d e nts

to  work  on microb io log ica l

projects in therr elect ive
per iods.  The c los ing dates

for  appl icat ions in  2OO5 are

21 Apri land2T October.

Student  Society
Sponsored Lectures
These cover the t rave l  and

other expenses of u p to two

speakers  on m ic rob io log ica l

top ics  per  Soc ie ty  each year

at student society meetings.



SCM membership subscript ions 2005
The fol lowing rates were agreed at the ACM of the Society on 1 3 September 2005.

.H
ffiilliffiffijtfl$fifi$f;i
ffidH{l$fr.ffi1$fr{m$i
Irli.ffiiffi.H$, $ i&
*$"$$.$irf i$t$t*ll

iiffi$$$-H
FF$$f$r*itltfil
Fo r ai rmai I d ispatch of Mi cro b i o I ogy To d ay, add f 1 5 / US$28 to s u bscri pti o n.

Members are reminded that  the i r2O05 subscr ip t ions are due for  payment  by 1  December2005.

As in  prev ious years ,  no journa l  or  meet ings in format ion wi l l  be despatched to  members who are in  ar rears ,  and there wi l l  be no
guarantee of  prov is ion of  back num bers  o f journa ls  for  mem bers  who pay the i r  subscr ip t ion la te .

members pay ing by d i rect  deb i t  or  by  cont inuous cred i t  card the d iscret ion o f  the Soc ie ty  for  unemployed members

Payment  by d i rect  debi t  or  cont inuous credi t  card
Subscr ip t ion not ices were despatched recent ly  to  a l l

ar rangement .  To cont inue your  present  s ta tus and journa l

requi rements ,  no fur ther  act ion is  necessary .  However ,  i f

you pay by cont in  uous cred i t  card,  you should  check that

Subscr ip t ions waived for  unemployed members

As in  prev ious years ,  subscr ip t ions may be waived at

under the age of  35 who are res ident  in  the Ul ( .  l f  you are

e l ig ib le  and wish to  benef i t  in  th is  way in  2006you should

send as igned s ta tement thatyou are cur rent ly  unemployed
the card number  and exp i ry  date on the subscr ip t ion not ice to  the Membersh ip  Of f ice before 30 November  2005
are cor rect .  To change your  membersh ip  s ta tus or journa l (p lease note that  no increase in  journa l  requ i rements  wi l l
requ i rements for  2006 or  yourcred i t  card deta i ls ,  you should  be permi t ted) .

have amended yoursubscr ip t ion not ice ar fd  re turned i t to  the

membersh ip  o f f ice  by 1  1  November  2005.  However ,  i f  you Income tax re l ie f  on mem be rsh ip  su bscr ip t ions
have  m issed  t h i s  dead l i ne ,  you r  amended  no t i ce  w i l l  be

accep ted i f  i t i s submi t t ed immed ia te l y .  Memberswhoa re l i ab le fo rU l ( i ncome taxa re rem inded

that the i rannual  subscr ip t ions to  the Soc ie ty  have been
Payment  against  invo ice approved bythe In land Revenue as qual i fy ingfor  income

Invo ices were d espatched recent ly  to  a l l  mem bers  who pay tax re l ie f .  Any mem ber  who wou ld  l ike  fu  r ther  in format ion

byth is  method.  l f  you d id  not  rece ive one,  p lease in form the or  has d i f f icu l ty  in  obta in ingth is  re l ie f  should  contact the

Membersh ip  Of f ice.  Execut ive Secretary .

Ph D one-stop shop
Following on from the successful Surviving

Your  PhD workshop in20O5,  the SCM is

pleased to bringyouthe PhD One Stop Shop

atthe Warwick meeting on Tuesday 4 Apri l

2OOSfrom noon to  1400.  Exoer ts  wi l l  be on

hand to  o f fer  in format ion and gu idance on

such top ics  as:  post -docc ing overseas,  career

p lan n ing,  managing your  su perv isor ,  wr i t ing

s l< i l ls ,  su rv iv ing you r  v iva and careers  in

publ ish ing.  A f ree buf fe t  lunch wi l l  be served,

but advance registrat ion is essential i f  you

wish to  a t tend.  You need to  comolete  the

correct  sect ion o f  the meet ing bool< ing form

to secure a  o lace.

N ew society
(  t ( ltor ' f lu experts
The I nternational Society

for lnfluenza and Respiratory

Vi ruses was launched on

11 September  in  Mal ta .

Geoffrey Schi ld is the Acting

Chairman and the Secretary

is  John Wood of  N IBSC.  See

www.isirv.org

mic rob io lo  gy  today  r+ ' , i  { - l t i



Staff n ews
Jul ia  Trus ler  has recent ly

left  her post as a staff editor

on  t he  SCMjou rna l s .  We

w ish  he rwe l l  i n  he r fu tu re

career as a research er fo r

t he  Nu f f i e l d  Counc i l on

B ioe th i cs .

Lister lnst i tute
Il (es earcn

Prizes 2006
Appl icat ions are now

inv i ted f rom young

c l in ic ians and sc ient is ts  for

the 2005 L is ter  Research

Pr i ze  Fe l l owsh ips .  The

Pr ize Fe l  lowsh ips  o f fer

f  1  50,000 to  be spent  on

the rec ip ients '  research in

whatever way they choose,

other  than for  personal

salary, and therefore

provides unfettered

research fu  nd ing.  Pr izes

wi l l  be a l located on the bas is

of  the appl icant 's  research

proposal  and t rack record.

Appl icat ions may be in  any

area of  b iomed ica l  research,

but  must  potent ia l ly  re la te

to  p reven t i ve  med i c i ne  i n

i ts  broadest  sense.  Fur ther

i  n format ion and appl  ica t ion

forms are avai lable from

the L is ter 's  webs i te ,

www. I ister- i  nst i tute.o rg. u k,

or  d i rect ly  f rom the

I nst i tute's Ad m i n istrator.

The closing date for

appl icat ions is  2  December

2005,  which is  ear l ie r than

in  prev ious years ,  w i th  f ina l

se lect ion by in terv iew in

May 2O06 and avai labi l i ty of

prizesfrom Octo b er 2006.

Ynr  rn  o,  r z  v t  t b .

Microbiologist
of th e Year
Com peti t ion
The l(eele meeti ng saw the

f ina ls  o f  the SCM's sc ience

com m u n icat ion contest. Five

keen postgrads, selected as

f ina l is ts  bythe Spec ia l  In terest

C roups  and  l r i sh  B ranch  on

the basis of their offered

presentat ions (e i ther  ora l  or

poster) at recent SCM

meet ings,  gave 10-minute

ta lks  on the i r  research.  The

standard was amazingly high

and  the judges ,  cha i red  byJo

Verran, had avery dif f icult

.1ob.  The winners  were

an nou nced at the Society

Din ner  la ter  that  evening.

The first prize of f500 went

to James Edwards of York

University for his presentation

Biodegradation of the high

explosive RDX by Rhodococcus

sp.The second prize of f-2OO

was won by F iona St i r l ing
(Clasgow), and i t  was so hard

to dif ferentiate between the

other contestants that they

each we re award ed a th i rd

prize. Ying ) ia (Warwick),

Matthew Lambert (Du bl i  n)

and Clai re Walker (Aberdeen)

a l l  rece ived f lOO.  A l l f ina l is ts

get f ree membersh ip  o f  the

Socie ty  in2006.

Fur ther  deta i ls  o f  the

compet i t ion and an ent ry

form are ava i lab le  on the

meetings page of the SCM

websi te .  Why not  enter  by

submi t t ing an of fered poster

or  ora l  presentat ion for the

spr ing meet ing a t  Warwick

next year? The closing date

for abstracts is 2 December

2OO5,  so get  crack ing!

N ew Co rpo rate Me m be r
" '  . ' . . . , . .  :  . ,  .  * , ' .1 . . : ,  '  l .  '  '  . .  Wglcometo

'  "  ,  '  
'  . '  -  NovaB io t i cs ,a

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

b i o t e c h n o l o g y

companyfocused on the des ign and appl icat ion o f  nove l

antim icrobials to treat d iseases for wh ich there are cu rrently

no effect ive, safe or resistance-free treatments. The f irst

appl icat ion o f  i ts technologywi l l  be in  thet reatmentof

na i l f ungus .

For fu rther i  nformation contact Deborah O' N ei l ,

NovaBiot ics  L td ,  Ba lgownie Technology Centre ,  Aberdeen

Science &Technology Park, Aberdeen AB22 8CW (t01224

356210;  f  01 224 35621 1 ;  e  deborah @ n ovabio t ics .  co.  u  l< ;

w www. novabio t ics .co.  u  k) .

Technician membershio" r
Th is  recent  category  o f  membersh ip  is  open to

m icro b io logi sts e m p I oyed as tech n i  cian s, research ass i  stants
(not  reg is tered for  PhD) and b iomedica l  sc ient is ts  who work

in  un ivers i t ies ,  research ins t i tu t ions,  hospi ta ls /H PA and

commercial organizations. Their salary in 2006 must be no

greater than { -23,000 (gross or  Euro equiva lent )  and they

mus t  be  res iden t  i n  t he  U l (  o r  Repub l i c  o f  l r e l and .

For  on ly  f2O ayearTechnic ian Members en joy:

Attendance at SCM
m e e f i n o <  f r a c  a r  a l

red uced registrat ion

fees

The opportu n i ty to apply

for agrantto attend one

SCM meet ing a year

Sc ient i f ic  sess ions

approved for CPD by

the  lBMS

Specia l  workshops and

events

Network ing wi th  o ther

microb io log is ts

Microbiology Today

Discounted pr ices on

5CM pub l i ca t i ons

Please encourage your  s ta f f  to  jo in  and publ ic ize the

scheme in  your  ins t i tu t ion.  At t ract ive promot ional  mater ia l

is  ava i lab le  and appl icat ion forms can be downloaded f rom

the websi te  or  obta ined f rom the Membersh io  Of f ice
(e members@sgm.ac.  uk) .

mic rob io logy  today  $ { " r , i  l i 1 6 3
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I  
f ,  on a sunny day, you sit  near a

I window in a darkened room and

I 
fol low a beam of l ight streaming in,

I  you can observe part icles of dust

I reflecting the sunlight into your eye.
I The microbial content of these small
pleces of 'floating matter'is well known
to many of us, whichiswhywe workby
a Bunsen flame. However, the develop-
ment of methods to'see'the particulate
contents of the air and analyse its
constituents helped resolve some
important issues of late 19th century
biological science.

John Tyndal l
The man who exploited light and dust
to advance biology was not in fact a
biologist, but rather an Irish physicist
and science popularizer called John
Ty.ndal1 (Fig. 1). He worked at the Royal
Institution in London and had pub-
lished scientific works on heat, light
and sound, as well as popular books

and lectures. For some of his experi-
ments on light and gases he needed to
cleanse the air of particles and so
developed a completely novel way to
assay the purity of air. 'The eyebeinghept
sensitiv e by darhness', Tyndall reported,
'd concentratedbeam of light was found to
be a most searching test for suspended
matter - a test indeed indeJinitely more
s e arching tLran that Jurnishe d by the mo st
powerful microscope'. Using his new
piece of equipment, which relled on
observing light scattered by dust
particles, Tyndall quickly made a series
of important observations on the
propefiies of the'floating matter' of air.

Dust and disease
He presented this work inJanuary 1870
in a lecture to the Royal Institution
entitled Dust and disease. Here, he first
reported experiments demonstrating
that dust was mainly composed of
organic matter, something he had not

A  T h e  s u m m i t  o f  M o n t  B l a n c ,  F r e n c h  A l p s .
O.T .  Chamonix  No.  120 /  M.  Co lone l

V  F i g .  1 .  C a r t e  d e  v i s i t e  o f  J o h n  T y n d a l l  t a k e n
d u r i n g  h i s  l e c t u r i n g  t o u r  o f  t h e  U 5 A  i n
1  87  2-1  87  3 .  Auth  o  r ' s  co  I  I  ec t i  o  n
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A  F i g .  2 .  A  s u r v i v i n g  c h a m b e r t r a c l < e d  d o w n  i n  t h e  a r c h i v e s

of  the  Roya l  Ins t i tu t ion .  6av in  Thomas

A  F i g .  3 .  F l a s l < s  c o n t a i n i n g  v a r i o u s  d i f f e r e n t  i n f u s i o n s

r e c o v e r e d  f r o m  T y n d a l l ' s  c h a l e t  i n  t h e  B e l  A l p  n o w  a t

the  Roya l  lns t i tu t ion .  Cav in  Thomas

A  T h e  M e r  d e  C l a c e ,  C h a m o n i x ,  F r a n c e .

O.T.  Chamonix  No.99  /  F .E .  Cormier

anticipated. He then demonslrated,

using his light scattering assay, that air

filtered by cotton wool was 'optically

emply', meaning that the path of the

beam appeared black, which he also

saw with air that had been left to settle

for long periods of time in a sealed

glass chamber. Finally, he reported

that his own breath, especially the end

of his expiration, was remarkabiy free of

floating matter. He had recently been

taken by Lister's methods for antiseptic

surgery, which argued that infection

spreads through the air due to the

microbes contained within it and view-

ed his data as entirely consislent with

these. Hence, Tyndall extrapolated his

conclusions to make a strong state-

ment in favour of the germ theorY of

disease; an idea which had not yet

found acceptance with the majority of

the English medical prolession.

Following Tyndalls 1870 lecture,

there was much criticism of his con-

clusions from prominent physicians

who believed that ideas relating to the

nature of disease 'pertain most to the
' biologist and the physician' and that a

physicist should know better the facts

of epidemic disease before delving into

the livingworld. The pathologist Charl-

ton Bastian confronted Tyndall directiy

in a series of letters toThe Times,playing

down the evidence supporting germ

theory and discussing his own expen-

ments which disagreed with previous

work by Pasteur, Lister and the like.

Bastian then published a I,115-page

book inIB72 describing many expen-

ments thathe argued proved that micro-

bJ.al growth could occur in conditions in

which Pasteurwould claim they should

not, i.e. afier boiling of a sealed liquid

growth medium for 30 minutes. Bastian

concluded from his experiments that
'ltJ e ansesde novo in animal and v egetable

infusions'. This agitated Tyndall, who

was a strong believer in Pasteur's experi-

men[s disproving spontaneous genera-

tion, so he decided to address this topic

dlrectly, becoming embroiled in a

debate which was to occupy him for

the next 7 yearsof his life.

Tyndal l ' s  chamber
The most famous piece of apparatus

developed by Tyndall during this

period was a wooden chamber that was

key in demonstrating the causal link

between the presence of dust and the

subsequent growth of microbes in

liquid broth (Fig. 2). The chamber had

a glass front, small side windows and a

back door. A pair of thin glass tubes was

inserted in the top, benl in a way to pre-

vent passage of dust from the outside.

Test tubes were sealed into the base,

open to the chamber above, and there

was a movable pipette that pierced the

top and could be used to add medium

to the flasks. The walls of the chamber

were coated in glycerine, which was

effective at binding and holding the

dust particles. TAdall would seal these

chambers and shine light through the

side windows to follow the settling of

dust particles until they had vanished

from the beam. Culture medium was

then added to the test tubes via the

pipette and a vat of boiling oil was

brought up underneath to sterilize

them. The chamber was then left to see

if anything would grow in the test

tubes; Tyndall did hundreds of these

experiments with different infusions

where he would see no growth. The

chamber was open to the air, so it could

not be argued that some other element

of the air was required for growth;

rather it clearly demonstrated that when

particles were absent from the air, the

tesl tubes would remain sterile.

To the mounta ins
Tltrdall was also a mountaineer of some

repule, being drawn to the Alps in 1856

to study glaciers with Thomas Henry

Huxley He grew to love the Alps as they

a  a a
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provided him with an annual escape from the rigours of
science, and he quickly became an accomplished mount-
aineer, climbing Mont Blanc in l857 and later being the first to
climb the Weisshorn in 186 t . This was not wrthout its dangers
and in IB5B when solo climbing Monte Rosa he dropped his
ice axe at the summit and had to watch it slide away towards
the mountain edge. The descent would have been impossible
without the axe, but fortunately it stopped before reaching the
drop and lmdall was able to make his descent successfully

lrndall took a series of infusions'wrth him to the Alps which
he had prepared at the Royal Institution. These were glass
flasks shaped as in Fig. 3 containing liquid broth which had
been boiled and then sealed by heating the glass and drawing
out the end until it was fused. He took about 50 of these flasks,
which contained infusions of beef, mutton, turnip and cucum-
ber, to perform a series of experiments one summer while
staying at his cottage on the Bel AIp. Tymdall had demonstrated
that upon opening these flasks there was a brief inrush of arr,
but that the shape of the neck prevented any further entry of
particulate matter. He opened half of them in a hayloft near his
cottage and the other half on a ledge overlooking the Aletsch
glacier, making sure he was himseif downwind of the flasks
and usinga spiritlamp to sterilize the steelpliers thatwere used
to break off the top of the flask. lmdall then incubated all his
opened flasks over his kitchen stove for 3 days and found that
all but two of the flasks opened in the hayloft were 'invaded

by organisms', while not one opened in the'cleaner vivifpng
mountain air'had any growth. Tyndall hence demonstrated
that air from the mountain top was largely free from organic
material and no life was produced in the flasks, while the flasks
opened in the closed environment of the hayloft, in the
presence of an abundance of organic material, almost always
had growth This particular experiment was a continuation of
an earlier demonstration by Pasteur that air from the Mer de
Glace was cleaner than that from the town below, but was
typical of the manyexperiments lmdallperformed during the
1870s to pror,rde conr,rncing quantitative er,rdence supporting
the spread of microbes in the air.

A bale of hay
trmdalls experiments hit difficulties in 1876 when, for a reason
that eluded him, he could no longer keep his infusions sterile.
He only managed to reproduce his experiments again after
moving his lab to Kew Gardens. Earlier in 1876 lmda1l had
met the German botanist Ferdinand Cohn, who discussed his
recent description of spores in the life-cycle of the hay bacillus
(Bacillus subtilis) and also mentioned Robert Kochs observa-
tions of spore formation in B. anthracis. Tyndall had brought a
baie of hay into the Royal Institution at about the time that his

experiments became contaminated and he reasoned that
spores from the hay were now in the air of his lab and were able
to survive the heating process he used to sterilize his infusions.

It is of interest to note that this had been observed pre-
viousiy by Bastian, who had used rhese dara to support his
ideas of spontaneous generation. Now however, Trndall had
a potential explanation and investigated the heat resistance of
spores in more detail. After a few months of work he discover-
ed that a series of boiling and cooling sreps in the rreatmenr of
his growth medium could completely prevenr any growrh in
his flasks. By heating and cooling the spores were germinaring
and were then being killed during the next exposure to boil-
ing. This process of fractional sterilization, sometimes known
as lmdallizatron, is still used today to srerilize certain diag-
nostic growth media that cannot tolerate autoclaving.

By 1BB0 the debate was effectively over due ro rhe hard
work of Tyndali and others, including rhe Engiishmen
William Dallinger andJohn Drysdale, who had demonstrated
that Bastian's experiments could be explained simply by
improved knowledge of microbioiogy and did nor need ro
imply continual de novo creation. Spontaneous generation
was removed from the frontlines of science into the history
books - all started by a chance observation made while
pursuing a completely different field of science.

Gavin H. Thomas
Lectu rer i n Molecu lar Micro b io logy, Departm ent of
Biology, Area 1 0, U n iversity of York, PO Box 373 ,Yorl<
YO10 5YW, U l( (t 01 904328678;f 01 904328825;
e ght2@yorl<.ac.ul<)

Further reading
Fleming, E (2001). I{rllingDragons: The Conquest oJ the Alps.
London, NewYork: Granta Books.

S trickJ. E. ( 2 0 00 ). Sp arhs of Ltt' e. D anu inism and the Victoian
D eb ates ov er Sp ontane ous G en er ation. Cambridge, London : Harvard
I  Tni r rerc i t r r  Prpcc

T1'ndall, J. ( f 88 I ). Essay s on the FloatingMatter in the Air in Relation

to Putrefaction and Infection. London: Longmans Green.

Worboys, M. (2 0 0 0). Sp r e ading G erms. Dis e a e The o nes oJ M e dic al
Pr actice in Bntain, 1 86 5-1 900. Cambridee : CUp

Ackn owledgem e nts
Tyndall's tubes and chamber will be available for general r,rewrng

at the Royal lnstitution after a major redevelopment due to be

completed by the end of 2007. The author would like to rhank
Prof. FrankJames and Kathanne St Paul for locating the chamber

and for allowing it to be photographed, and Prof. James Strick
for comments on this article.
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i l  an en\-r ronnlenl  concl l lc ivcr  to thc evolut i r )n anci

conLrnLrecl  existencc Lr [ '  eukar;rct t ic  hfe .  The ox; 'gen-11ch

ir tmosphere on Earth cxtsts 1n a state oI  c] remtcal  c l ise c lu i l i -

bnum as : r  resul t  o i  the nre ta l lo l ic  processe s o l  l iv ing orgi tn-

i sn - i s .  Ea r ths  a tmos l - rhc r -c  e tns l : t s  t r f  abo l i L  20  9  % O.  anc l

0 03 % C(),. ln cr)nl-rast. the ati.nospherc on Nlars is in eclurh-

l r r i r - rm. cr)nta in lnr . lpproxi lnel tc l l '95 % CO. ancl  onl l ' '  0  13 %

O..  The eiu lv photos)/nthet ic  mrcrobes \ \ 'e  re c) 'anobactet t . t ;

the rr clescencl:rnts (Fig. I ) noll ' l lourisl-r rn nlost of the r,rtoilcl 's

oceans  ancL ,  i nc l cec l ,  o I ten  don t ina tc  phoLos) 'n theL ic  p r . , -
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duction in the vast tropical and sub-
tropical oceanic gyres. Today diverse

communities of Bacteria. Archaea.
Protista and their viruses inhabit the
oceans and it is no surprise that they
play animportant role in determining
the direction and magnitude of the
flux between ocean and atmosphere
of many climatically active gases.

What has altered is the diversity of
the microbial communities and the
compiexity of the influences they now
have on atmospheric composition and
climate, inciuding possible homeo-

static feedback processes.

microb io logy today * r : , . :  { " } { l

When mlcrobes and man
interaet
Even more complicatingare the inter-

actions belween anthrogenic impacts
on the composition of the atmosphere
and the natural biogeochemical cycles.
Marine microbes areby no means the
only communities that influence
the atmospheric composition and
hence, our climate. Methane is a criti-
ca1 component of our atmosphere,
accounling for as much as 30 ok of the
anthropogenically enhanced green-
house effect and influencing rates

of ozone depletion. Methanogenic

The rm pact of

microbial  I i fe on

the cl imate of ou r

planet is vast and

com pl icated.

Stephen Archer

touches on the

range of i nte ractio n s

and explains how

research is faci I itati ng

the deve!opment

ofglobal cl imate

models.
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Side scatter

A F ig .  ' i  .  Today 's  ocean ic  cyanobacter ia ,  whose au to f luorescence and l igh t  sca t te r ing

proper t ies  a re  v isua l i zed  by  f low cy tomet ry .  These members  o f  the  Synechococcus

and Proch lo rococcus  groups  are  approx imate ly0  9  and 0  6  pm in  d iameter .  In  th is

s a m p l e ,  t a l < e n  f r o m  3 0  m  d e p t h  i n  t h e  e q u a t o r i a l  u p w e l l i n g  r e g i o n  o f  t h e  A t l a n t i c ,

S y n e c h o c o c c u s  a b u n d a n c e  w a s  1 8  5  x  1 0 3  c e l l s  m l  1  a n d  t h a t  o f  P r o c h l o r o c o c c u s ,

210 x10 'ce l l s  ml ' .  C len  Tar ran ,  P lymouth  Mar ine  Labora tory

A r : ig .2  .  Pa thways  and ra tes  by  wh ich  DMSP was produced and t rans formed to

a t m o s p h e r i c  D M 5  d u r i n g  a  p h y t o p l a n k t o n  b l o o m  i n  t h e  n o r t h e r n  N o r t h  S e a .  D M S P

is  an  osmoly te ,  bu t  appears  to  have a  var ie ty  o f  a l te rna t ive  phys io log ica l  ro les .  Once

re leased to  the  d isso lved phase,  in  th is  case ch ie f l y  by  p ro tozoan grazerc ,  the  DMSP

is  rap id ly  metabo l ized  by  bac ter ia .  Bac ter ia  c leave some o f  the  DMSP to  DMS,  bu t
' r ' ^  " +  "  + h ^  - ' ; ^ "  s i n l <  f o r  D M S  i n  s u r f a c e  w a t e r s .  O n l v  1  3  o z o  o f  t h e  D M S P4 t ) u  4 L t  4 )  t i l t r  | t 4 J U t  ) i l i l \  t u t  v / v \ J  i l t  ) u t t 4 L t r

synthes ized by  the  photosynthe t ic  eu l<aryo tes  en tered  the  a tmosphere .  Minor

c h a n g e s  i n  t h e  m e t a b o l i s m  o f  a n y  o f  t h e  m i c r o b i a l  g r o u p s  c o u l d  h a v e  a m a j o r

i  mpact  on  the  leve l  o f  DMS sea- to -a i r  f l  ux .  D a  ta  f ro  m Arche r  e t  a l .  (2  002 )  Deep

S e a  R e s  l l  4 9 , 3 0 6 7 - 3 1 0 1

Archaea growing in natural anaerobic wetland environments
accounf for about 7 5 ok of thenatural source and hence, about
30 o/o of the total flux of methane to the atmosphere.

Methane production provides an example of how com-
plicated it is to predict anthropogenic impacts on climate.
Increased wetland productivity due to rising CO, levels
and temperature might be expected to elevate methane flux
to the atmosphere. Not so simple, industry-derived sulfate
deposition in wetland environments may give sulfate-
reducing bacteria a competitive advantage and inhibir
methanogenesis because sulfate reduction is energetically
favourable if sulfate is readily available. Sulfate aerosols have a
cooling impact on our climate through direct backscatter of
solar radiation and because they act as cloud condensa[ion
nuclei, increasing cloud reflectance. It seems likely that they
add to this cooling effect by aiso reducing methane release
from some wetlands.

ts iospheric cl i  mate regu lation
The major na[ural source of sulfur gases to the atmosphere is
oceanic emission of dimethylsulfide (DMS). DMS is derived
largely from the enzyrnrc cleavage of dimethylsulfonio-
propionate (DMSP), a product chiefly of eukaryotic phyto-
plankton. Ever since it was proposed that DMS may be part
of a natural climate feedback mechanism, the CLAW
hypothesis, this area of research has received enormous
scientific Ithe Charlson e t al. (1987) paper receiving more
than 1,300 citations according to theWeb oJ Sciencel and
public interest. In brief, the hypothesis runs: rising tempera-
ture raises oceanic primary production and therefore DMSP
and DMS production; increased DMS in surface waters
elevates the flux to the atmosphere with correspondingly
increased atmospheric sulfate concentrations and, hence,
increased global albedo and reduced temperatures.

Despite the intense interest we are still not sure whether the
feedback wrll be negative or positive in the face of rising CO,
concenlrations and temperatures. One of the reasons for thrs
is our lack of understanding of the controls on DMS
concentrations in the surface ocean. This in no way detracts
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from the fascinating work that has been
done in this field. Since we know more
about DMS(P) cycling in the ocean
than possibly any other compound, it
only illustrates the complexity of the
processes involved. DMS is always
supersaturated in the oceans and so
the flux across the air-sea interface
is chiefly a product of surface mixing
(related to wind speed) and seawarer
concentrations. An ever increasing
network of processes appear to impact
on DMS surface concentrations (Flg. 2),
not least the physiologicai roie(s) of
DMSP and the intricate microbiai
foodwebs involving eukaryotic proto-
zoans that have evolved in the oceans.
Charlson et al. were largely unaware of
this complexity when they proposed
the CLAW hypothesis.

I ntegrati0n and prediction
I have only touched on the microbial
processes that impact on atmospheric
composition and climate. The nitrogen
cycle is largely microbially driven and
affects atmospheric concentrations of
the greenhouse gas nitrous oxide
(NrO), whiist microbial sources and
sinks of ammonia impact on aerosol
formation and the acid-base chemistry
of the atmosphere. Atmospheric chem-
istry and hence, climate, is influenced
by levels of carbon monoxide, a suite
of volat i le halocarbon compounds,
oxygenated voiatile organic com-
pounds (1ow-molecular-mass alcohols,
ketones and aldehydes) and non-
methane hydrocarbons (e. g. isoprene,

toluene), all of which are controlled to
varying extents by microbial processes.

In each case, one of the major
challenges is ro identify the k.y
physiological and communiry inter-
actions by which microbes control
atmospheric concentrations and to
develop ways in which they can be
integrated into global models. pre-

dictive models of climate will have
to integrate processes from massively
different scales: microbial gene expres-
sion to 6cean circulation to variations in
solar radiat ion. In the case of oceanic
DMS emissions, satellire-derived data
can porenrially be used to define
microbial community composition
and function, including primary
and heterotrophic production rates.

Information of this rype may heip to
charactenze microbial processes at
sufficienrly large scales to facilitate the
development of more reaiistic global
climate models.

Stephen Archer
Plymo uth Mari n e Labo rato ry,
Prospect Place, Plymouth PL1 3DH,
U l (  ( t  01 7 52 6331 51 ;  f  O17 52
6331 01 ;  e stda@ pm l .ac.  u l<)
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A F ig '  3  Mic rob ia l  p rocesses  a f fec t  the  exchange be tween ocean and a tmosphere  o f  a  d iverse
c o c i < t a i l o f g a s e s .  I n r e m o t e r e g i o n s s u c h a s h e r e i n t h e m i d - A t l a n t i c a b o a r d  R R S C h a r t e s D a r w i n ,
in te rac t ions  be tween these gases  are  l i l<e ly  to  impact  on  aeroso l  fo rmat ion  and the  ex ten t  o f
c loud fo rmat ion .  S tephen Archer
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T-;r*r"z {fimr\'t how

m icro-organ isms su rvive and

are

exp lains

spread in the air .

Mlerobo- l,ffi
:;::

lodor-l
oeroso

;T z44try:hn6'4 
he term aerosol has become

n 
assoc ia ted  ove r  the  years

with the products of spray
^ - - -  * 1 - ^ t  ^ - . - 1 . . ^ 'cans t  nat  pro0uce coarse

droplets or part icles of

materials as diverse as de-

odorants and oven cleaners. The term

has a lso become assoc ia ted,  in  the

minds of many people, with the CFCs

that  were used as propei lants  in  cans.

and so acrosols'are olten. quite wrong-

1y, blamed for the destruction of the

protective ozone layer.
In fact the term aerosol was origin-

a l ly  co ined to  descr ibe a  quas i -s tab le

suspension of particles, either solid or

involatile liquid, in air. Of course stabil-

ity is relative and may be appiled differ-

ently in various contexts, but as far as

aerosols of the type ihat might contaln

micro-organisms are concerned they
- r . ,  h n , , r ' l i f e r i n r e <  t h r t  r r n o e  f r n m  a f' - " b ' '

least an hour or two to weeks or even

months.

,t'''.,!. i i'.,-:',t ;': l: r: I i r.' it i:: I r. t :i'il i 1t

The air we breathe is an aerosol.

The concent ra t ion o [  par t ic les  var ies

enormously with location, altitude and

weather conditions, but even'clean' air

will normally contain billions of parti-

cles in every cubic metre. The majority

are very tiny indeed, typically some tens

of nanometres in diameter, but there

wiil be a significant number (perhaps

10'or 100 per cubic metre) that have

micrometre dimensions and of these a

significant proportion wiil be of bio-
l n o i r - q l n r i o i n

" " b " ' '

The atmosphere acts . l ike  the oceans,

as a global medium of transport for a

wide range of different materials This

enables the living world to function
hv  d  i s t  r i h r r t  i n  p  t  l -  r l. - * . . . . b  . .  r e  componen lS  v1 t2

' 
to maintarning ecosystems and diluting
or enablinp the destruction of wasteb " ^ - -

products. Many living systems use

the atmosphere as their means of dis-

tribution, perhaps the most obvious
example being plant poliens that are

wind-disseminated. This has an inter-

esting side-effect for the human popu-

lation. As the probability of a pollen

grain that becomes air-borne being

deposrted in the appropriate part of a

plant of the same species is tiny, to be

successful the plant must disseminate
huge  numbers  o l  po l l en  g ra ins .  Th i s

results in seasonal clouds of pollen that
cause allergic reactions when they are
inhaled by susceptlble indlviduals.

Bacteria and vrruses can also use the
atmosphere for distribution. An infect-
ed host can be induced, by a variety of
mechanisms, to release the organisms
into the atmosphere. Once air-borne,
these can be inhaled by a new host
where they will deposit in the airways
to begin a new infection cycle.

,;.1 r::: i l. .i':.:, {"-l: I :':,

Al1 aerosols of micro-organisms are
generated by some type of disruptive
process. This may be by the break-up of

sheets or columns of liquid suspensions
or by arr movement lifting deposited
partrcles and separating them into
c . i n o l e  r r n i t c .
" " ' b ^ -

An example from the natural world
of the break-up of liquid suspensions
to generate a potentially infectious

aerosoi ls sneezing. A sneeze rs caused

by a rapid muscular spasm that expels

/ t t "  H igh  speed photograph showing le ts  o f  d rop le ts  e rup t ing  f rom a

man 's  nose as  he  sneezes  .  Dr  lohn Brackenbury  /  Sc ience Photo  L ib rary

, * .  Amucus drop le t  con ta in ing  bac ter ia .  Don C lark
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air at high velocity through the nose where the shear forces
tear the mucus from the nasal hairs and lining, breaking up
the ligaments inio droplets. The greater the energy input to
the process, the smaller will be the droplets that are produced.

At the other end of the energy scale is the dispersion of
pollens and spores. Here, plants have evolved complex stra[e-
gies that use the geometry of the pollen grains, coating of the
grain and the lining of the pollen sac to overcome the effect of
Van derWaals forces that hold small particles both to surfaces
and to each other. So pollens and spores are effectively dis-
persed even in very lighL winds.

Clearly natural systems have evolved so that, whatever the
aerosoltzaLion process, the mechanism does not compromise
the viability of the organism. However, generation techniques
used in the laboratory or field to produce aerosois artifi-
cially, are generally highly energetic and can deliver very high
shear and impaction forces. It is important to understand,
when designing experiments, that such forces can seriously
damage delicate organisms and may reduce viability or
culturability significantly

*trossr:r '*irsn
An aerosol, being a quasi-stable suspension of particles
rn air, will act in many ways just llke one of the gaseous
components of the atmosphere. So wherever the wind blows
or convection currents move the air, the particles will be
carried with it. However, there are some important differences
in the way that particles behave as compared to gaseous
components of the atmosphere and these can be of particular
significance in the case of micro-organisms.

Diffusion. When a source of gas is added to the atmos-
phere, it will dilute very rapidly as the molecules diffuse
through the other gaseous components. When a source of
particles enters the atmosphere they will also diffuse, due to
Brownian motion, but very much more slowly and with a
diffusion coefficient that is a function of particle size. So for
micro-organisms, which are relatively large particles, their
diffusion coefficient will be many orders of magnitude smaller
than that of a gas molecule. This can be important in the
spread of disease. For example, a flock of coughing sheep
infected with foot-and-mouth disease may produce an aerosol
cloud that will travel many miles with only a low dilution
factor and so retain the potential to infect any other animals
lt passes over.

f ; : , i . : i t : '1. Velocity of fal l  in relat ion to part icle size

Deposition. Particles, unlike gas molecules, do fall through
the atmosphere under the influence of gravity, the rate of fall
being, once agaln, a function of their size. As can be seen from
Table l, the velocity of fall is extremely slow, even for particles
larger than a micrometre and so the effects of convection and
Brownian motion can result in particles being kept in semr-
permanent suspension.

Impaction. When the wind carries particles among solid
objects, particles can be deposited due to their greater inertia
carrpng them to the surface of a body as the air flows around
it. This is the principal mechanism bywhich air-borne pollen
grains reach their target.

Rain. This is undoubtedly the mechanism by which mosr
particles are removed from the atmosphere. Removal occurs
either by the pafticles acting as condensation nuclei on which
rain clouds grow orby the scavenging of particles, beneath the
clouds, by falling raindrops.

% q: r ns iv *X r:s { nsi t: r r: - rs r gart i n rw y i'rt t"h r: at t" rz * s p* * r *:
Microbes can remain in suspension in the atmosphere almost
indefinitely, but this is a challenging environment and for
many species their lifetime in it will be limited. Clearly, some
organisms have evolved to survive in the atmosphere: pollens
and spores are obvious examples, but also some bacteria, such
as the bacilli, have evolved techniques by which they form
spores Lhatarehighly resistant to environmental attack.

The primary destructive agent is the ultra-violet com-
ponent of sunlight, which, with long exposure, is effective in
sterilizing most living cells. Other factors include humidiry
(both low and high) and a variety of pollutant materials
commonly found in the atmosphere. It is well established that
the combined effects of these factors needs to be taken into
account when attempting to predict air-borne lifetimes.
However, experiments carried out in laboratories have often
shown poor correlation with field observations and this has
led some investigators to invoke an'open air factor'. This is
perhaps another way of saying that there is some destructive
mechanism, or combination of mechanisms, that has not
been repro duce d effectively in the lab o r atory.

J.M. (Don) Clark
ChiefScientif ic Officer, BIRAL, PO Box 2, Portishead,
B ri sto I BS2O 7 ) B, U l( (2 01 27 5 847 7 87 ; f U 27 5 847 303,
r: d_clarkqbiral.com)
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9 neuramidase subtypes of the virus
have been found in wild birds which,
although they are largely unaffected
themselves, excrete the viruses in their
faeces. The usual scenario is for infected
wa[erfowl to fly into wetlands where
they mingle with domesticated ducks
and pass on the virus. The ducks then
transmit it to chickens and they in turn
transmit it to pigs. Influenza virus is
not normally transmitted directly from
birds to humans, but because avrarr
influenza virus and human influenza
virus can co-exist within pig cells, pigs
serve as a conduit for the transmission
of new slrains of the virus to humans.
This happens most frequentlyin south-
east Asia, Iargely due to the close prox-
imity of waterfowl, ducks, chickens,
pigs and people. In most years, a new
influenza A strain arises and is trans-
mitted globally. Occasionally, a highly
virulent strain evolves and causes a
major pandemic, for example, Spanish
'f lu in 1918-1919, Asian'f lu in 1957-
1 959 and Hong Kong'flu in 1968J.969 .

Bird 'flu (avian 'flu) is caused by
influenza A virus subtype HrN, which
specifically infects birds. It has a
reservoir in wild birds where virulent
strains periodically evolve and cause
disease. Poultry, particularly chickens,
are highly susceptible and the current
highly virulent strain can kill them on
the same day that symptoms appear.
Control measures include biosecurity
(prevention of small wild birds gaining
access to poultry houses), slaughter of
infected birds, vaccination and restric-
tions of bird movements and trade. The
most recent outbreak, which began
in2004, has mainly been confined to
south-east Asia, but shows every indi-

spreod of dlseose
blrds ond tho

ur view of wild birds
is mostly posit ive.
they are the attract-
ive embodiment of a
diverse and healthy

environment. On the
negative side they can be viewed as
vectors for disease, polluters and pests.

We admire their freedom to fly, but it
makes them difficult to control. Witness
the speed with which wild birds spread
the West Nile Virus throughout the

USA and the worries that migrating

wild fowl have brought avian 'flu to
Europe from south-east Asia via Russia.

Wild birds as sources of  major
diseases
Psittacosis (ornithosis, parrot fever),

caused by the bacterium Chlamydophila
psittacci, is carried by budgerigars,
paffots, cockatoos and pigeons, bothin
the wild and in captivity, and by doves,
birds of prey and shore birds in the
wild. We get it by breathing in the aero-
solized,dried faeces or respiratory

secretions of infected birds when, for

example, flocks of birds congregate

close to inlets of ventilation ducts,
people kiss their pet birds or during the
handling of plumage. In England and
Wales there are around 10 cases a
month and the disease can kill. After

a high profile death of a young mother
in 2000, a coroner warned the public

to stay away from pigeons in public

places. This is one of the reasons for

the decision to remove pigeons from
Londons Trafalgar Square, albeit you
still see people feeding them.

Influenza A viruses have been isolated

from 90 species of free-flyingbirds from
12 orders. A11 l5 haemoslutinin and

{ A f lock of seagulls in f l ight. Brand X
Pictures / Creatas
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cation of becoming pandemic. It has been detected in migra-

t ing waterlowl in Siberia and gul ls in Finland. and the

President of the British Velerinary Association has warned

that it is inevitable that the virus will reach the UK. In Europe

and the USA, testing of migratory birds for the virus is being

stepped up and it has been proposed that free-range poultry

inEurope shouldbe takeninside to prevenl themmixingwith

wild birds. it will be interesting to see how this plays out given

the UK public's infatuation with free-range, organically reared

chickens.
Up to now the problem has been largely economic with

millions of chickens siaughtered. However, since this strain of

bird 'flu has already killed 60 people in south-east Asia

through contact with dead or diseased chickens and has

jumped the species barrier by infecting pigs, tigers and civet

cats, it seems only a matter of time before person-lo-person

transmission evolves. A hugely impressive worldwide surveil-

lance operation is in place and many countries are stockpiling

vaccines against t his eventuality.

West Nile Virus (WNV) is endemic in parts of North Africa

and the Middle East and appeared in the USA in 1999. Since

then it has spread to all of the mainland US states and into

Mexico. Wild birds are the amplifpng host for the virus and in

the US over 160 species have been infected. ils expansion

across North America has been due to migratory birds, some

of which fly huge distances, and by local birds such as song-

birds. It is transmitted from bird to bird and from birds to

humans and horses by mosquitoes. Since 1999 there have

been 15,000 confirmed human cases and over 500 deaths

fromWNVencephalitis in the US (2,539 cases and 100 deaths

tn2004). Several theories have been put forward to explain

its appearance in the US. These include bioterrorism, illegal

import of birds and'losl'storm-driven birds. I favour the law

of unforeseen consequences. Cyrics suggest that US quaran-

tine laws were relaxed in the late 1990s to encourage

American Israelis to vote in Israeli elections by allowing them

to take their pets with them. It is possibie their pet birds were

exposed to the virus in lsrael and brought it back to the US.

Wild birds are also environmental reservoirs for Equine,

Japanese and St Louis encephalitis viruses.

Llrme disease, caused by the bacterium Borreliaburgdorfen,is

usually associated with deer and rodents. However, seabirds

and ground-foraging birds, such as grouse and pheasant, are

reservoirs for both the bacteria and the ticks that transmit

them to other animals and humans. The ticks attach to the

birds for around 24-48 hours for a blood meal and then fall

off. This is long enough for migrating birds to carry them

hundreds of miles from the original source of the infection.

Diseases of plants and crops
Intuitively, we would assume that birds would play a

major role in the transmission of fungal and viral diseases of

crop plants. Rather surprisingly, this appears not to be the

CASC.

Wild birds as pol luters
Wild birds excrete a variety of human gastrointestinal patho-

gens in their droppings, including the bacteria Campylo-

b acter, Listena, S almonella, Aerlmonas, Vibno choler ae,Yersinia

andEscherichia coli OI57 , the protozoa Giardia and Crypto-

sporidium, as weil as the bacterial indicators of poilution,

faecal coliforms and enterococci. Therefore, wherever wild

birds congregate, they are likely to pollute their immediate

environmentwith some or all of these pathogens.

$
T
*r
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Wild birds are the attractive
embodiment of a diverse and healthy
environment, butthev can be vtewed as

an d pestsvecto rs fo r d r sease, pol I uters

Birds and the po l lu t ion o f
water bodies
In previous articles in Microbiology

Today we showed that birds excrete
huge numbers of faecal coliforms and

that up to 50 o/o of E. coli in coastal

seawater can originate from thelr

droppings. Indeed, flocks of birds can

cause problems with compliance with

the EU Shellfish and Bathing Water

Directives. They may well be responsi-

ble for sporadic failures, such as that of
Lancashire's Morecambe South Beach

thissummer.
The situation with Campylobacter rs

even more dramatic. The intestinal

environment of birds is favourable for

the growth of Campylobacter with the
result that large numbers are excreted

in droppings. As campylobacters sur-

vive rela[ively poorly outside the birds,
their presence in water is a sign of recent

pollution and we have exploited this

to investigate sources of pollution. In

Morecambe Bay, the seasonal pattem

of campylobacters in seawater is similar
to those of the main waders, gu11s and
wildfowl (oystercatchers, bar-taiied
godwi ts ,  lapwing.  migratory  geese,
knot and various gulls). This, together
with evidence that the species profile of

Campylobacter found in seawater and
mussels is similar to that in the birds
and not sewage, suggests that birds and
not sewage effluent are responsible for
campylobacters in coashl walers.

A similar situation, but with different
birds, occurs at the Crook O'Lune, a
local freshwater bathing site. Here, the
iarge number of mallards pollutes

both the water and the surrounding
picnic area. Interestingly, the species
of Campylobacter found at the Crook
O'Lune, C. jejuni, is the same as that
causing disease in the community.
C ampylob acter lan, the species found in

marine walers, rarely causes disease.
Hence, you are more likely to get
campylobacteriosis from swimming in
freshwater than seawater.

Wildbirds areamajor source of faecal
pollution for drinking water reservoirs.
At alarge local reservoir there was con-
cern that the water was being polluted
by a newly arrived flock of Canada
geese. We were able to show from the
profile of Campylobacter strains thal
the polluting culprit was actually black-
headed gulls roosting on one of the
islands. In the 1970s and 1980s there
was considerable interest in the role of
birds, particularly gulls, in the pollution
of reservoirs with Salmonella. A local
outbreak of salmoneilosis was caused by
the conlamination of a drinking water
reservoirby gu1ls travelling from sewage
outfalls and waste tips to their night-
time roosts in the hills. This lead to a
programme of culling that continued
for many years. In the US the pollution
and health risks caused by wild birds
on reservoirs is well recognized and
speedboats have been used to frighten
away roostingflocks.

Amenity lakes and ponds in parks
contain a number of different types of
water bird, both resident and visiting
migrants, together with attendant mic-
robes. Bizarr ely,when attending he alth-

{ A f lock of oystercatchers and l<nots at

Morecambe,  and the  mess  they  le f t

beh ind l  Ke i th  Jones

{  P e o p l e  e a t i n g f i s h  a n d  c h i p s  a t  a n  o u t d o o r

ca fe  in  Br igh ton ,  w i th  some un inv i ted  av ian
guests. Keith Jones

{  l t  i s  d i f f i cu l t  to  s top  peop le  feed ing

t h e  b i r d s ,  d e s p i t e  w a r n i n g  n o t i c e s  a n d

ant isoc ia l  behav iou  r  o rders  (ASBOs) .

I n d e e d ,  a c c o r d i n g  t o  E n v i r o n m e n t a l  H e a l t h

Of f i cers ,  most towns in  the  U l (  con ta in  a t

leas t  one person who encourages  p igeons

o r g u l l s  b y f e e d i n g t h e m .  T h e  p r o b l e m  i s
in te rna t iona l  -  even where  there  are
w o r r i e s  o v e r  b i r d  ' f l u .  T h i s  p i c t u r e ,  s h o w i n g
the  perpet ra to r  ex i t ing  le f t ,  was  ta l<en

recent ly  in  a  busy  marke t  a rea  in  h igh ly -

regu la ted  S ingapore .  Ke i th  Jones

l,
ir
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related microbiological conferences

at some university campuses and con-

ference centres, it is difficull not to tread

bird faeces and bacteria into the carpets

of the residences and the lecture roomsl

Billions of birds are involved in annu-

al migrations in which they carry and

deliver microbes over thousands of

miles. On arrival at their destination,

andatnodal stop-off points, there is the

potential for a gioriously complex inter-

change of microbes between resident

and migrantbirds of different countries.

Farms and farmland
Wild birds act as a link between aqualic

and farm environments for the trans-

fer of disease-causing microbes. For

example, the strain of E. col i  O157 we

isolated from waders and gulls on

Morecambe Bay was identical to that

found in cattle on farms in the region.

Gulls that feed on sewage effluents

and waste t ips  contamina l .e  pasture

wrth Salmonella when foraging or

Ioafing on farmland, sometimes attract-

ed by the spreading of muck, farm

slurries or sewage sludge. In the early

1980s in Scotland , SalmonellaZanzlbar
was traced from an infected person lo

milk via sewage, gul1s, pasture and

cows. An epidemic of abortion in sheep

on a Lancaster farm was caused by gulls

contaminating feeding troughs with

Salmonella while finishing off food

meant for sheep. The sheep licked the

droppings and the Salmonella caused

the foetuses to rot in the ewes.

Similar events occur w:r-h Campylo-

bacter. We have watched calves and

lambs lick starling droppings from

gates and fences. They then became

infected with the same strains ol

Catnpylobacter as the birds roosting in

the farm buildings and nearby trees.

Farm ponds, with their resident and

migrating ducks, geese and wildfowl,

are aparLrcularly rich source of patho-

gens, such as Salmonellaand Campylo-

bacter, for livestock. Migrating birds

have the potential to bring new more

virulent s[rains into the farm environ-

ment. Faecal contamination of crops bv

1 7 8

blrds is an impoftant issue, particularly

for growers of salad vegetables such as

lettuce and spring onions.

Other contact with birds and
their  droppings
Besides eating pouitry and game birds,
it is hard to envisage situations where

there is direct transfer of pathogens

frombirds to humans. Here are a few.

The first person I met who had had

Campylobacter confessed that she con-

tracted it by kissing her pet peacockl

Milk from bird-pecked bottles is said to

transmit C ampyl ob acter .
In hard water areas it is quite the

vogue to wash your hair in'soft' rain-

water collected in water butts. As this

water is washed off roofs contaminaled
with bird droppings. i t  is unsurprising

that it can be contaminated with patho-

genic bacteria. Outbreaks of Campylo-

bacter enteritrs have been traced to

birds defecating in the header tanks of

towerblocks.
A school in Newcastle ran into prob-

lems with a'show and te1l'exercise with
nursery school children. A parent who

was a farmer gave duck and chicken

eggs to the school, which hatched out.
The chi ldren, aged 2-4,were told not

to touch the chicks and ducklings,

"but were known to do so. Surprised?
Thi r ty - two of  the ch i ldren caught

Salmonella. Children are ̂ L risk in pet-

ting zoos when they are in contact with
poultry or more exotic birds, such as

ostriches or emus.
Open-air restaurants, pubs and pic-

nic areas frequently have bird drop-

pings on the seats and tabies. In some

res[aurants people are encouraged to

feed wild birds at the table. This can

lead to obvious contamination of food.

We are in contact with bird faecal

material at bird tables in the garden.

Often, too much food is put out and it

falls to the ground where it attracts rats

and mice. It is probably here that many

of our garden birds pick up strains of

Salmonella, which are pathogenic to

them (and can thenbe transmittedback

to humansl).

Putt ingthe problerns to f l ight
There is not a lot that can be done to
limit the microbial hazards caused by
birds other than be aware of the prob-

lems and pay attention to hygiene. It

would also help if people did not feed
pigeons and gulls. On a domestic level,

we can call in a saviour, the cat. The

humble moggie rs a natural born killer

that kills 275 million animals each year

in Britain alonel

l(eith Jones
Sen ior Lectu rer, Department
B iological Sciences, Lancaster
E nvi ron ment Centre, Lancaster
University, Lancaster LA1 4YQ, Ul<
(t}l 524 593993; e k.jones@
lan caste r. ac. u l<)

Fr.rrther reading
Hatch,J. (f 996). ThreaLstopublic

health from gulls (Laridae) .IntJ Environ

Res  6 ,5 -16 .

Jones, K. (2002). UKbathingwarers: a
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Ithough desert soils and sediments in Earth's

atmosphere are derived from arid regions

around the globe, the majority of 'desert

dust' originates from two locations, the

Sahara and Sahel regions of Africa, and
the deserts of Asia. In the months from June

through October, dust originating from Africa routinely
impacts the Caribbean and Central and NorthAmerica. In the
remaining months, the African dust storms typically impact

South America, Europe and the Middle East. Dust storms

originating in the Asian deserts usually occur from February

through to April of each year, and although the Asian deserts

are smaller than the Sahara and the dust season only 3 months
long, the Iarger Asian dust events are capable of global

dispersion in the Northern Hemisphere.
The current estimate of the quantity of soil moving some

distance in Earths atmosphere each year is approximately

3 billionmetric tons (Fig. 1). If that 3-billion-ton estimatewas
converted into 1964 Volkswagen Beetles (based on weight
and dimensions), there would be enough Beetles to create a

4}-km-tall tower with a base area equivalent to the walled
city of Chester, UK. From a microbiology perspective, there
is an additional piece of trivia - the 3-billion-ton estimate
converts to 3 x 10"g. At a conservative estimate of I0,000

bacteria per gram of arid soil (microbial ecology studies have

shown that actual concentrations range from I06 to 10e), the
bacteria would form a 38-cell-wide bridge between Earth and

Jupiter if placed end to end (assuming an averagebacteria size
of 0.75 pm). This conservative estimate is based on bacterial
species alone and does not include the fungi and viruses also
known to inhabit soils. Even more in[eresting than these bits
of trivia are the questions that arise from such alargequantity
o[ dust and dust-borne micro-organisms moving through
the atmosphere. Are there any benefits to dust movement?
What influence does this process have on global microbial
ecology issues? Can dust-borne pathogenic micro-organisms
survive long-range atmospheric transport and cause infection
in downwind ecosystems? These are questions with global
implications, questions that are being addressed by sur-
nri c.i n olrr ferxrr . . " ^ . . b . - , r ' " ' ' .

ffienefits
Piant life in both terrestrial and aquatic ecosystems has
evolved to take advantage of the nutrient-rich particles
(iron, phosphate and organic detritus) in clouds of desert
dust. Research has shown that plant iife in the upper canopy
of the Amazon rain forest derives nutdents from African
dust. Rain forests located on the northern Hawaiian Island
chaln are believed to obtain a significant fracrion of rheir
nutrient budget from Asian desert dust. Increases in marine
biomass have been documented following deposition of
desert dust in our oceans. African dust deposition in the
Caribbean, through time, provided the clays in Bahamian
soils that enabled pre-Columbian Indians to produce porrery
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f r o m  a n  o t h e r w i s e  c l a y - l i m i L e d  s o i l .
Clearly, the global movement of dust
has  bene i i t t ed  bo th  ecosys rems  and
L , ,  ' -  ^ - ;  r - ,r r u r r r 4 r r r L / .

fr&t ry *'rsi t 1 * r.rsl,* ptru
Whereas far too few microbiologists
s tudy  dus t -bo rne  m ic rob ro logy .  r he
f ie ld  has at  t imes in  the past  sparked
i n r e r e c r  I n  r h e  a n r l r ' l $ Q Q S ,  C . C .  E h r e n -

h e r o  i d c n t i f i c d ' i n f n c n r i q '  i n  q q m n l e c. ' t , , . -

of African dust collected aboard HMS
Beagle by Charles Darwin while tra-
ve rs i ng  l he  cnas t  o f  no r th -wes te rn' - ^ ' ' ^ ^ b  

" ' -

Af r i ca .  Resea rch  i n  t he  1970s  by  Rus -
sran scientists using rockets to col lect
high-altitude microbiological samples
nn ted  t ha t  o rea to r  numbers  o f  cu l t i -
vable micro-organisms were present
when d ust was in t  he at mosphere.

At a number of dif ferent locations,
; - ^ 1 , , r ; ^ ^  P ^ * ^ l - 1  i n  M a l i ,  E r d e m l il r r L r u u r r r S  u a l l l d . N \ -

i n  T r  r r l < e v  t h c  l r n ^ i . . 1  - i . l  A t l n n t i n' u r r \ L ) .  r " \  r ' v P I L a l  l l l l L l - n l .  l c l l l t L L

Ocean ,  and  t he  US  V i rg i n  I s l ands .  ou r
research groups have found elevated
concen l ra t i ons  o I  ve ry  d i ve rse  popu -
l a t i ons  o l  bac te r i a  and  f ung i  when

& ,  S a n d  d u n e s  i n  t h e  S a h a r a  d e s e r t ,
n h o t o p r a n h e d  i n  A A o r o c c o  .  N o b o t  u

Komine / Science Photo Library

W  i : i r '  1  T e r r a  s a t e l l i t e  i m a g e  o f  a  d u s t  p l u m e

c r o s s i n g  t h e  M e d i t e r r a n e a n  s e a .  S a n d  a n d
dust  f rom Nor th  A f r i ca  and the  Sahara  has
b l o w n  n o r t h  t o w a r d s  l t a l y  i n  a  l a r g e  p l u m e .

T h i s  i m a g e  w a s  L a k e n  o n  1 6  ) u l y  2 O O 3  b y
N A S A ' s  M o d e r a t e  R e s o l u t i o n  l m a g i n g
S p e c t r o r a d i o m e t e r  ( M O  D 1 9 .  N A S A  /

Science Photo Library
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desert dust is in the atmosphere. During dust events in

Bamako, Mali, the bacterial and fungal colony-forming units

(c.f.u.) averaged 6,655 (m air)' (Fig. 2). Ninety-seven per-

cent of the c.f.u. were bacteria. In the US Virgin Islands,

during dust evenls, [hose concenlrations dropped to 10* m'

(72 o/o bacteria), indicating a die-off of over 90 o/o due to the

stresses of atmospheric transport. At the Turkey research sile'

c.f.u. were dominated by fungi (93 ok of isolates), and we

believe this is due lo differences in source regions of dust (dust

impacting the Mediterranean region typically originates from

the norlhern Sahara, whereas the dust moving across the

Atiantic tl,pically odginales from the southern Sahara/Sahel).

Numerous isolates collected over a site in the tropical mid-

Atlantic Ocean were geneLically (I65 rDNA sequences) simi-

lar to various Mali isolates. Other research groups conducting

microbial surveys during Asian dust events in South Korea

have documented elevated concentrations of diverse fungal

populations in a number of independent studies.

It is obvious that despite the physical stresses of atmos-

pheric transporl (UV-induced DNA damage, desiccation,

temperature, etc.), many species of fungi and bacterra are

capable of surviving long-range atmospheric transport.

Dust-horff ie peth*gcns
One of the best examples of dust-borne palhogens is the small

outbreaks of coccidiomycosis (caused by the fungal pathogen

Coccidioides immitis) thal occur annually in the Americas

following dusl events. One of the first links to be made

between long-range transport of desert dust and ecosystem

health was the isolation and identification of a terrestrial

fungus (Aspergillus sydowii) as the causative agent of a

Caribbean-wide sea fan disease from atmospheric samples

collected in the US Virgin Islands. An outbteak of aspergillosis

in caged deserl locusts was documenled following a dust

event in Bikaner, India. Of those dust-associated isolates we

have identified using DNA sequencing of the ribosomal gene,

W  { i 6 .  }  .  A t m o s p h e r i c  s a m p l e  t a k e n  d u r i n g  a

d u s t  e v e n t  i n  M a l i ,  A f  r i c a ,  s h o w i n g  h e a v y

growth  o f  bac ter ia  and fung i .  The vo lume

of airf i l tered was-75l i tres. Dale Crif f in

-20 o/o are species known to cause disease in a broad range of

plant and animal l i fe and - l0o/o are known opportunist ic

human pathogens. Although dose is certainly an issue when

determining risk from exposure, it should not be surprising

that dust-borne pathogenic species capable of surviving

atmospheric transport are capable of causing disease in

downwind ecosystems.
The implicalions of the global dispersion of dust-borne

micro-organisms are what make this field so interesting. Do

dust-borne micro-organisms influence regional microbial

ecology in downwind environments? How do fate and sur-

r,wal issues change with location, distance, and season? What

is the true risk of infection from dust-borne pathogens? This

article is but a brief slnopsis of what dusl-associated micro-

biology has shown us and where it is ieading us. Hopefuily,

this wide-open field will attract other microbiologists in our

quest to understand its regional and global implications.

DaleW. Griff in
US Ceological Survey, 500 4th St South, St Petersburg,

Flor ida 33701, USA (t+1727 803 8747 ext .  31 13;

c dgriff inPusgs.gov)

Furthes'r f redgng
Darwin, C. ( I 846). An account of the fine dust which often falls

onvessels in the Atlantic O cean. Ql GeolSocI-0nd2,26-30.

Griffin, D.W. & Kellogg, C.e. (2004). Dust storms and their

impact on ocean and human health. EcoHealthI,284-295.

Griffin, D.W., Kellogg, C.A. Garrison, VH. & Shinn, E.A.

(2002). The global transport of dust: an atmosphenc river of dust,

micro-organisms and toxic chemicals crosses oceans. AmSci90,

228-235.

Shinn, E.A., Smith, G.W:, Prospero,J.M., Betzer, P, Hayes,

M.L.. Garrison, V & Barber, R.T. (2000). African dust and the

demise of Caribbean corai reefs. G eol Res Lett 27, 3029 -3032. .
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ancasler Environmental Cen-
tre (LEC) at Lancaster Uni-
versity is a partner in Water
Web (www.waterweb.dk), an
EU programme designed
to contribute to development

in the Western Balkans by intro-

ducing strategic water management
for drought alleviarion and sustain-

able agriculture. The main function

of microbiologists in WaterWeb is
to investigate the microbial quality of
irrigation water and monitor any con-
tamination of salad vegetables and fruit
grown in that water. This fulfils one of
the core functions of the World Health
Authority, which is to assess the impact
of water quality on food quality. The
lead WaterWeb microbiologists from
the Western Balkans are predominantly

experts in agricultural and food micro-
biology but have limited experience of
rsolating pathogens, such as Carnpylo-
b acter and Ltstena, from environmental
sources. To help with this, the SGM
funded a research visit to LEC by
microbiologists from Belgrade and
Skopje.

ln March 2005 Dr Vera Raicevic,
Associate Professor specializing in soil
and water microbiology in the Institute

of Land Management, Faculty of
Agriculture, University of Belgrade,

Serbia, and Dr Vladimir Kakurinov,
Teaching Professor and Research
Associate specializing in food micro-

biology in the Department of Micro-
biology, Faculty of Agriculture Sciences
and Food,  Univers i ty  St  K i r i l  and
Metodr.1, Skopje, Republic of Mace-
donia, visited Lancaster.

Environmental samples, i.e. farm
slurries, rabbit faeces and watercress,
were tested for the presence of F.. coli,
S almonella, C arnpylob acter, Listeria and
Aeromonas using enrichment, selective
media and appropriate incubation.
Positive cultures were isolated, ob-
tained ln pure culture and identified
phenotypically using microscop y and
either API or MAST identification kits.
The laboratory work was co-ordinated
byJoanna Heaton, a PhD postgraduate
researching microbial contamination of
salad vegetables in the UK, also funded
byWaterWeb.

We are confident that the appropriate
skiils wdre transferred as we have
akeady received a repofi from Belgrade
on the level of indicators and pathogens
in irrigation water used in the area.

We are extremely grateful to the
Society for their support for this visi t .

Keith Jones
Sen ior Lectu rer, Department
B iological Sciences, Lancaster
Environ ment Centre, Lancaster
University, Lancaster LA1 4YQ, Ul<
(tO1 524 593993 ; e l<.jo nes6
lan caste r. ac. u l<)

& Lister ia,  Salmonel la,  Aeromonas and E.  col i isolates

&  V lad im i r  l (a l<u r inov  on  the  s ide  o f  a  s lu r ry  tank .

A Vera Raicevic sampl ing farm slurry.

All photos Keith Jones
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he eight UK Research Coun-

cils have recently held a

consultation exercise on

their proposals for public

access to research outputs -

that is papers published

from work they have funded. Their

position is based on four principles:

Ideas and knowledge derived from
publicly funded research must be
made available and accessible for
public use, as widely, rapidly and
effectively as practicable.

Published research outputs must be
subject to rigorous quality assurance,
through peer review.

Mechanisms for publication and

access must be efficient and cost-

effective in the use of public funds.

Outputs of current and future

research must be preserved and re-

main accessible not only for the next

fewyears but for future generations.

It would be difficult to disagree with the

generality of these principles. However,

many publishers and learned societies

suggested by editors and referees, but

before copy editing and formatting by

thepublisher.
The Association of Learned and Pro-

fessional Society Publishers (ALPSP), of

which SGM is a member, is concerned

that immediate free availability of 'good

enough' versions of journal articles

would encourage librarians to save

money by cancelling subscriptions,

especially if other research funders

follow the RCUK example. This could

threaten the financial viability of
journals, and hence their ability to

support peer review and other value-

adding processes. Many learned society

publishers, including SGM, akeady

make older papers freely availabie on-

line, but recognizethat the most recent-

ly published papers need to be under

access control to maintain subscription

income. Those publishers who have

experimented with very short periods

under access control have had some

nasty experiences at subscription re-

newaltime.
There is also concern about the

proliferation of different versions of

oonsultotior^l
have expressed extreme misgivings

about RCUK's proposals for imple-

mentation. These require researchers to

deposit a copy of published journal

articles or conference proceedings in an

appropriate institutional or subject-
' based e-print repository, where they

would be freely accessible. Deposit

should tahe place at the earliest oppor-

tunity, wherever possible at or around the

nme oJpublication,although it would be

subj e ct to copy nght and lic ensing 4rr ange -

ments. The RCUK position paper is

somewhat ambiguous about the format

of papers to be deposited, but they

should contain a clear statement of

whether they have been peer-reviewed.

It seems likely that most deposits would

be of authors' manuscripts as accepted

for publication, that is as author-pre-

pared PDFs incorporating changes

papers, and the effect of citation of

versions other than the definitive

published one, as akeady happens in

some areas of physics. Papers in e-print

repositories, outside of the publisher's

ongoing quality controls on version

stabiiity and corrigenda, may be more

prone to errors and even deliberate

misrepresentation. It also has to be said

that institutional e-print repositories

still have a long way to go to prove

themselves as an effective means of

information dissemination, despite the

assertions of their more evangelical

supporters. By no means all UK uni-

versities have chosen to set them up,

perhaps because of the significant costs

involved. Those that do exist cannotyet

compare in functionality and content

with'gold standard' operations such as

SGM's onlinejournals.
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The Biosciences Federation, on behalf of and after consul-
tation with a number of its journal-publishing member
societies, has written to RCUK pointing out the threat that
their proposals constitute to the viability of learned society
publishing, and describing the wider benefits that learned
societies bring to science in the UK. Learned society journals

are produced to high standards and at very reasonable prices.
The surpiuses [hat societies make on theirjournals businesses
are ploughed back into support of science, through grants to
young members, educational, training and ou[reach activities,
organrzatron of conferences and more. The point is made
strongly that the UK academic community is underpinned
by the learned societies to a much greaLer extent than is
often appreciated. This, and the concerns of learned society
publishers, are referred to briefly in the very last paragraph of
the RCUK position paper. It tries to offer a reassurance that
RCUK'S requirement to deposit papers in e-print repositories will
operate in accordance with copyright andlicensing agreements
whichlearned societies are themselves party to. It is not made
clear whether this includes respecting the publisher's access
control periods.

The RCUK paper does comment briefly on alternative
business models for journal publishing, including the possi-
bility of 'author-side' charges as a trade against loss of sub-
scription revenue on open access publications. There is to be
no RCUK-wide fund to support these, although investigators
may be allowed to include predicted costs of publicationin author-
pays journals in their grant applications, subject to justification

and licensing arrangemen[s with the publisher. Further-
more, publication wouid then be focussed on the definitive,
copy-edited and highly functional publisher-mainrained
version and proliferation of second-tier versions would be
unnecessaDr

It is worth looking across the Atlantic to see what has
happened to similarproposals from the US Narional lnsritutes
of Health (NIH). There, au[hors were initially to be 'required'

to deposit publications arising from NlH-funded work on
PubMed Central, and for them to be freely available 6 months
after the time of publication. This was swiftly changed to
'requested' to deposit, and publishers' wishes for longer
delays before the papers become freely available are now
respected. It is highly likely that the relaxarion sremmed at
least in part from NIH recognition that the earlier require-
ments would place authors in breach of their copyright and
licensing agreements with publishers. Current indications
are that the compliance rate, i.e. the number of NlH-funded
papers posted on PubMed Central, is only about 3 %. Thrs,
together with the small numbers of papers that authors in
UK universities seem to have posted on their institutions'
repositories or departmental websites, suggest that most
authors may be content with publication through'traditional'
means in real journals of recognized quality and defined
subject area, and that change to a system where authors
become quasi-publishers themselves would require a major
culture shift.

SGM, through its Publications Committee, Tieasurer's

i
I

Many pu blishers and learned
societies have extreme
misgivings about RCU l('s proposals

ex p ressed

on reseoroh orjtprjts
of cost-effectiveness. However, it then appears that such author
charges will be regarded as one of the elements of full
economic costing, which is currently being implemented, so
it remains to be seen how available such funds would be.
RCUK admits that the viability of the author-pays model
is still far from certain, and that the costs to research-led
universities could be significant. Many learned society pub-
lishers are aL present grappling with the question of whether
and how to experiment with author-side charges. The RCUK

stafement that they will discuss with the learned societies ways Ln
which they c an adap t to and exploit new mo dels of publi c ation may
or may not be seen as reassuring.

A group of learned societies who produce their online
journals wrth HighWire Press, including SGM, have written
to RCUK suggesting that they should recognize publication
in those HighWire-hosted journais that make back content
free after an access controlled period as sufficient in itself to
represent compliance with RCUK's requirements. This would
have the advantage that authors publishing in these journals

would not have to make any additional efforts to self-archive
their papers, and would automaticaily be within the copyright

Committee and Counci l .  and as an active part icipant in
outside bodies such asALPSP, the Biosciences Federation, and
HighWire Press, will monitor developments closely, with the
objectives of maintaining the high quality of our journals,
the high standards of service to authors, editors, referees,
readers and librarians, and the wider underpinning of
microbiological science. The Society has already shown irs
willingness to embrace change where this is consistent with
sensible policy to the benefit of science and prudent manage-
ment in an economically sustainable manner. RCUK is being
urged by many parties to give further consideration to its
proposals, and to engage in a dialogue with learned societies
and researchers about the best way forward.

Ron Fraser
Executive Secretary of SCM and Chairof its Publications
Com m ittee (e r.frase16sgm. ac. u k)

The web yersion of this article at www.sgm.ac.ulz/pubs/micro_
to day / current. cfm includes linhs to the RCUK position p aper and
responses from a numb er of organizations.
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in excretions and dead organ isms.

releasing ammonium ions. These two
n r n . p e e p q  F n r m  n e r t  n f  l h c  n i l  r n o e n' " " " r - '  " " ' \ J b - ' '

cyc1e.
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atmosphere. It consrsts of a series of

processes that convert nitrogen gas lo

organic substances and these back to

nitrogen in nature. It is a continuous
" cycle maintained by the decomposers

and other bacteria. The nitrogen cycle

can be broken down into four types of

reaction and micro-organisms play

roles in all of these (see Table 1).

'';;4it:r 
t.:i:1::r t l;i>t;:+rt*t t

Nrtrogen gas is composed of two atoms

oin i t rogen l inked by a  very  s t rong

t r ip le  bond.  Th is  makes i t  chemica l ly

unreactive andlarge mounts of energy
nre rea'dred to hreak the bond.

Nitrogen gas canbe fixed in three ways.

1. Atmospheric fixation. Thls occurs

spontaneously by l ightning; a small

/ t "  Red n i t rogen- f i x ing  nodu les  on  the  roo ts

o f  a  b lac l<  a lder  t ree  (A lnus  g lu t inosa) .  The

n o d u l e s  c o n t a i n  s y m b i o t i c  F r a n k i a  s p .

b a c t e r i a ,  w h i c h  t a l < e  n i t r o g e n  f r o m  t h e  a i r

a n d  c o n v e r t  i t  i n t o  f o r m s  t h e  t r e e  c a n  u s e

f o r  n u t r i t i o n .  I n  r e t u r n ,  t h e  b a c t e r i a f e e d  o n

s u g a r s  p r o d u c e d  b y  t h e  l r e e .  T h i s  s y m b i o s i s

m e a n s  t h a t  t h e  a l d e r  c a n  g r o w  i n  l e s s  f e r t i l e

s o i l s  t h a n  m a n y  o t h e r  p l a n t s ,  B i o p h o t o

Associates / Science Photo Library
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Various processes are responsible

for recycl ing t he chem icals necessary

for life on Earth. The nitrogen cycle

is the most complex of these. Carbon,

sulfur and phosphorus are the other

main cycles. In this article we are going

to explore how nitrogen is cycled and

the important role of mr.crobes in this

cycle. See Fig. 1.

l:4i+,: rs+ir::n

Nitrogen is requrred by a11living

organisms for the syrthests of organic

molecules such as amino acids,

nucleic acids and proteins. The Earths

atmosphere contains almost B0 %

mtrogen gas. It cannot be used in this

form by most living organisms until it

has been fixed, that is reduced
(combined with hydrogen), to

ammonia. Green piants, the main

producers of organic malter, use this

supply of fixed nitrogen lo make

prote ins that  en ler  and pass th  rough

the food chain. Micro-orgamsms (the

decomposers) break down the proteins

1 B B m i c r o b i o l o g y  t o d a y  l r r . , ' , '  , i



,  ;  React ions o f  the n i t rogen cyc le

N trogenfixation .w,';:: Aerobic/anaerobic ':idi,:;#,H#[ffI:,,r?:iI;:Tyli,xii,il'J3ffJi"

Ammonif icat ion
(oecayj

N rtnlrcatton

uent tn t rcat ron

Ammoni fy ing
bacteria
(d'ecompose rs) .

a , . .  . .

r\rrnTyrng Dacrena
e,g. Nitrasomanis,
N,itrobacter

Aerobii/anaerob'ic

nerodil "

The decomposers, certain soi l  bacteria and fungi, break
down proteins in dead organisms and animal-wastes,
re leas ing ammonium ions,which can be conver ted to
other  n  i t rogen compou nds.

N i tr i f icat ion is a two-step proce_ss. Ammonia or
ammonium ions are o i ic i ized f i rs t to  n i t r i tes  and then to
n i t ra tes,  which is  the form most  usable  by p lants .

N.i trates are reduced to nitrogen gas, returning nitrogen to
the a i rand complet ingthe cyc le .

Deni t r i fy ingbacter ia  Anaerob ic

amounl (5-B %) only is fixed this way Lightning allows
nitrogen and oxygen to combine to produce various oxides
oln i t rosen These are cawied '  hr  the ra in  in to  the so i l  wherc
they can be used by p lants .

2. Industrial fixation. The Haber process is used to make
nitrogen-containing fertilizers. This is a very energy
inefficient Drocess.

3. Biolo gical fixation. Nitro gen-fixing bacteria fix 6 0 o/o o f
nitrogen gas in the atmosphere.

"* i t sl t: gi t " ;ti i r'.r, ;,,;l: t r. : r r

The reduction of nitrogen gas to ammonia is energy- i
intensive. lt requires l6 molecules of ATP and a complex
set of enzymes to break the bonds so that the nrtrogen can
combine with hydrogen. Its reduction can be written as.

N'+ 3H' 
encrgJ 

2NHr

Only a relatively few bacteria (the nitrogen-fixing bacteria)
are able to carry out this reaction. Fixed nitrogen is made
available to plants by the death and iysis of free-living
nitrogen-fixing bacteria or from the symbiotic association
of some nitrogen-fixing bacteria with plants.

1' "y V r,: n rs 1' *i1,. r t..s lt * r: -t i "r:"i r z 74',s a r...'1. r: r i e
Some nitrogen-fixing bacteria are free-living in the soil,
fixing nitrogen independently o f o ther organisms , e . g.
Azo tob ac t e r ( a e rob i c ) and CI o s tr i dium (anaerob i c ) .
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Nitrate!
Synthesis of  organic

. . . . . .  I  compounds,  e.g.  : ' t /

prote ins,  in p lants
(primary producers)

Proteins made by plants pass l
through the food chain "'4 
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Some nitrogen-fixing bacteria form s).rynbiotic associalions

witholants.

Root-nodulated legumes, such as peas and beans, wrth' e.g.

Rhizobium.Free-living rhizobia invade the legume through

an infection thread formed in the root hair of the plant.

The infection thread is constructed by the root cells and not

the bacteria and is formed only in response lo infection.

The infection thread grows through the root hair cells and

penetrates other root cells n eatby, often with branching

of the thread. The root ce1ls then proliferate to form a root

nodule. Within a week of infection small nodules are visible

to the naked eye. Each root nodule is packed with thousands

of lir,rng Rhizobiumbacteria (known as bacteroids).

Root-nodulated non-legumes, a diverse group of woody

species such as alder with e .g. Franhia. These filamentous

bacleria infect the roots of plants forming actinorhizal

rootnodules.

Azolla(tiny free floatingwater ferns) with, e.g' Anabaena

azollae.This is acyanobact-erium that infects new leaves of

Azollaas they develop from the stem. Strings of- Anabaena

get caught in tiny leaf hairs that grow from a dimple on the

developingleaf. The dimple grows Iarger into a pouch-like

sfructure that eventually closes up, locking the Anabaena

inside the leaf.

&d apti fr ffi T"* tfu * a r * rt\.t e { * n rffi * {1t"
Nitrogen-fixing bacteria contain an enzqecomplex called

nitrogenase which catalyses the conversion of nitrogen gas

to ammonia. It supplies hydrogen as weil as energy fromAfP

The nitrogenase complexis sensilive to oxygen, becoming

inactivated when exposed to it. This is not a problem with the

free-living anaerobic b acterr^such as Clostndium. Free-living

aerobic bacteria have avarrety of different mechanisms for

protecting the nitrogenase complex, includtng high rates of

metabolism and physical barriers. Azotobacter overcome

this problem by having the highest rate of respiration of any

organism, thus maintaining a low level of oxygen in their cells.

Rhizobiumcontains leghaemo globin. Leghaemo globin

functions similarly to haemoglobin, i.e. it binds to oxygen.

This provides sufficient oxygen for the metabolic functions

of the bacteroids, but prevents the accumulation of free oxygen

that would destroy the activity of nitrogenase.

F r anLti a and Anab aen a ar e ab le to exclu d e o xy gen by c arryin g

out the fixation in specraltzedstructures known respectively

as a vesicle and a heterocyst. The thick walls of the vesicle

and heterocyst form an oxygen diffusion barrier.

Nit"ri{iratt*n
This is the oxidation of ammonium compounds to nitrites

and then to nitrates by the nitriflnngbacteria. During these

4 The floating leaves of the waterf ern Azollafi l iculoides' Dr Jeremy

Burgess,/ Science Photo LibrarY
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oxidation reactions energy is released. The nitrifying bacteria

are chemoautotrophs and are able to use this source of energy

to produce organic compounds from inorganic ones. (Photo-

autotrophs use light energy to produce organic compounds

frominorganic ones.)

Nitrification is a lwo-step process.

Bacteria of the genus Nitrosomonas convert ammonium

ions to nitrites (NO) (Nitrite is toxic to plants and animals

in high concen Lrations.)

Bacteria of the genus Mtrobacter converl nitrites to nitrates

(NO) The nitrates can then be taken in by piants.

Nitrification occurs in well drained and aeratedsoils at

neutralpH.

**ni t ruf i ratE*n
This is the conversion of nitrates into primarily ni[rogen

gas but also nitrous oxide gas by the denitrifying bacteria,

e.g.Pseudomonds.

NO, --------> Nr+ NrO

Denitrifyin gbacterialransform nitrate in extremely wet

soils and swampy grounds, where there is very little oxygen,

i.e. the conditions are anaerobic. The bacteria get the oxygen

they need for respiration from the breakdown of nitrates. The

gases that are formed escape into the atmosphere compieting

the nitrogen cycle. This can be a harmful process as fixed

nitrogen is removed from the soil making it less fertile.

Am rl"r * n ifl cati n n tr{* r.ay]
This is the conversion of organic forms of nitrogen (e.g.

in dead organisms and their excretions) into inorganic

nitrogen. A wide range of soil fungi and bacteria called the

decomposers carry out the ammonification process. The

decomposers consume the organic matler and the nitrogen

conlained in the dead organismis converted to ammonium

ions. The ammonium is then converted to nitrates by the

nitrifyrng b acLerra.

DarielBurdass
SCM Education Pro jects Administrator

#z*rt**r {{dedimff i
Burdass, D. (2 0 02 ) . Rhizob ium and Ro o t N o dules. Readin g :

Society for General Microbiologl

Indge, B. (2000). The nitrogencycle. BiolSciRev 13,25-27 .

Moran, n. (f 997). The little nitrogen factories. Biol Sci Rev 10,2-6.

W*T*sit*s
http ://helios.bto. ed. ac.uVbto/microbes/nitrogen.htm

http ://users. rcn. com/j kimball. ma. ultranet/Biolo gyPagesA\/

NitrogenCycle.html
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responsible for gettingthebook or

submitted articles from'raw m aLertal'

to a finished product. This includes

checking spelling and grammar, making

sureunits of measurement are Lhe same

throughout the document, [hat tables

and illustrations are integrated with the

text and ensuring that references are

consistent wrth the house sty'e. Editors

also lookat the sty'e and clarity of the

writing and may need to make changes,

such as re-wordingsentences or dividing

long sections inlo short er p^r^graphs. In

the past, much of this work was carned

out on hard copy, but the vast majority of

journals now accepl online submissions

and most copy-editors work on-screen.

Dealingwith authors at this stage can

require lact and diplomacy, especially if

you are proposingsignificant changes to

their writing. Editors may also be

involved in other preparalions for

printing, e.g. allocating page numbers

and checking proofs. More specialized

posts may require electronic typesetting

skills, using software such as Quark
Xpress, or the creation of web pages.

Most editingposts are full-time, but

there are opportunities for experienced

copy-editors and proofreaders to work

freelance.

if you love your science bul don't want

to remain in aclive research, a career in

scientific editingcanbe a good choice.

It offers the chance to stayup-to-date

wlth cutting edge science, keeps you

in contacl with the research community

and offers you the opportunity to apply

the transferable skills (e.g. project

management, writing) and specialist

knowledge developed during your

PhD. Agood eye for detail and a grasp

of English grammar are essen[ial. If you

are still not sure aboul this career and

have the financial resources, there are

one-day taster courses available and

also distance-learning courses in

proofreading and copy-editing. If

you know that you want to work in

publishing it is a good idea to get some

relevanL experience, such as ediLing

student or departmental publications.

Jobs in publishing are advertised

weekly in Monday's Guar dian (www.

j obs. guardian.co.uk) and in New Scientist
(www.newscientistj obs. com) .

Further informat ion
SGM joumals (www.sgmjournals.org).

The Association of Leamed Society and

Professional Society Publishers (www.

aipsp.org).

TheBritish Society for lmmunolog;

website (http ://immunology orgl

careers/p5.htm) features a profile oIa

commissioning editor.

The Publishing Skills Group website

(www. workinpublishing. org.uk) contains

extensive information and downloads on

b o ok, j oumals and magaztne publishing, with

links to other organizations and jobs pages.

The PublishingTiaining Centre at Book

House (www. train4publlshing. co.uk)

provides information on publishing careers

including higher education courses. Book

House also offers distance learningcourses

in proof readingand copy editing in

addition to its open courses.

The Society for Editors and

Proofreade rs (www.sfep.org. uk) offers

accredita[ion and registration to editors

and proofreaders - useful for freelancers.

It also offers training.

Tievor Horwood, an established

freelance copy-editor and author of

F r e elanc e P r o ot' r e ading an d C opy - e diting:

A Guide (ISBN 0-9 5 2 39 -7 47 -I),hosrs

www.copyediting.co.uk which includes

a range of FAQs for the potential editor.

F*,

Cradl ine aims to inform and enter ta in members in the ear ly

stages of their career in m icrobiology. lf you have any news

or Stories, or wou ld l ike to see any topics featured, contact

Jane Westwell  0.westwell@sgm.ac. u k)

eoreers irr
soier-rtifie pu bl is h i ng

If you are nearing the end ofyourPhD

you are probably considering your career

options. For those who want to continue

in research, decision making can be fairly

simple. But, ifyou knowyour future lies

away from the bench, it can be hard to

find anewdirection.

As your supennsor will have told

you (possibly many times !) publishing

and disseminating research findings are

essential to the success of all academic

scientisls. What s/he may not have

mentioned is the range of career

opportunities that publishing offers

to scientists with a PhD.

Scientific publishing falls into three

main categories: books, journals and

periodicals. A1l of these caninclude an

element of e-publishing. Scientists tend

to find a role either as a commissioning

editor for abookpublisher or as an editor

in the production ofbooks andjournals.

Commissioning editors are usually

employed full-time by a publishing

house and their responsibilities include

researching future topics, identifyrng

suitable authors and supporting

them and the book throughout the

process. Most commissioning editors

attend conferences to keep up-to-date

with recent research and make contacls.

They may also sell books on conference

exhibitionstands.

Staff editor, copy-editor, desk editor

and production editor all relate to Lhe

people involved in preparingbooks

and journals forprinting. Theyare

1 9 2
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AJob in , jour-nol publisfting
Name Nata l ie  Wi lder
Age 28
Prescnt  o r^ r^ r  rna t ion' '  - ' " "  r * -  *  '

Sen ior Staff Editor Journal of Aeneral
Virology
Prev ious employment /
re levant  wor l<  exper ience
Staff Ed itor I nternatio n al J ou rn al
of Systematic and Evoluttonary
Microbiology / Journal of Medical
Microbiology
Ed ucat ion
I  Jn i ve rs i t v  Co l l ege  I  ondon :  PhD
Vira l  Molecu lar  Cenet ics  (2003) ;

Oxford U n ivers i ty .  MBiochem
(4-year  f i rs t  degree in  B iochemist ry)
(1999)

(-1 What attracted you to an editorial
S{ posf rather than pursuing a
research career?

I first started thinking about publishing

as a career when I was in the final year of
mybrochemistry degree, but I wasn't
s r r re  qo I  dec ided to  do a PhDbecause
rt opened up a lot of'drfferent avenues.
When I finished my PhD, I knew that I

wanted to stay in science, but research
r '* * '  '  '  ' -  frustrated with thewdSl l  L  ru_L Lrrc  -  r  5uL l

repe titive nature of lab work and the
'nanolocus' ol worki ng on one speci f ic

project. Journal publishrng seemed like
an rnteresting prospect, as you stay at
the forefront of scientrfic research in

several diverse areas. So, while l was
writ ing up my thesis. I  sent off  my CV
'on spec'to several publishers anci
appl  ied for  any publ  ish ing jobs that
were advertised.

How did you find the transition

from lab-based to office-based

Iwas asked this at myinterviewat SGM
for the Staff Editor post! I didn't find it a
problem at all - I had been writing my

thesis for several months and analysing
data for a while before that, so I was
already completely comfortable

microbiolo gy today : ' r , .r : ' .  i ' rr : i ,

O
work?

working at a computer, rather than
in the iab. I also don't miss working with
smelly and toxic reagents! A 1ot of skills
that you learn duringa PhD are very
transferable into a publ ishinglob - lor
example,  t ime managemenl ,  wr i t ing

style and good presentation.

What does your current job
involve?

Working onJGVis great, because
every manuscript is different - 1 couid
be editingg paper about an HlVvaccine
one day, potato viruses and famine the
next .  then Creutzfeldt-Jakob disease
t he day afte r that !  Copy-edit ing is t  he
'nuts and bolts' of myjob - this invoives
checking accepted manuscripts for
spelhng, grammar, scientific consistency
and readability The standard of authors'
writ  i  ng varies enormously and t here s
something very satlsbtng about editing
a manuscript where the science is
fasc inat ing.  but  badly  wr i t ten,  and
turn ing i t  in to  someth ingthat  people
find interesting to read. The other tasks
that I spend varpngamounts of time
doing inc lude sor t ingout  graphics  for
the figures, preparing issues of the
journal (al locating page numbers.
e r r -  )  r - h e r - l r i n o  n r n n f q ,  d e e l i n o r x u i t h' ' - ' - " ' b

correspondence lrom authors, editors.
freeiances and printers, helping to select
cover pictures for the journal, updating

web pages and preparing monthly and
annual statistics. I also attend national
and in ternat iona l  meet ings and
confere nces Lo represenr JC V and
SGM.

How do you see
your future?

A t  t h e  m n m p n l  J ' m  r r e r v  h q n n r r  i n  r n '' ' ' )  " - Y Y )  " " " 1

current position. Senior Staff Editor is
my [ irst managerial post. so l 'm gaining
conf idence in  managrngJGVand i rs
employees.  as wel l  asbui ld ing up
ex perience in the publ ishing ind ust ry
as a whole. I  definitely plan to stay in
journa l  pub l ish ing in  the long term -

I  rea l ly  th ink  that  I ' ve  found myniche
and ajob that I love. I'm quite
ambitious, so in the future, I'd like to
increase mv resnons ib i l i t ies  and move
up the career ladder in publ icat ion
management.

A What advtce can you offer people
5{ /ookr ng for a si mi lar career?

Y n r r  n e e d  l n  h e  r z a r r r,  , .  /  preclse ln your
writ ten work. and to have a good 'eye'

for spotting errors and inconsistencies.
Any experience that you gain wil l  help -

for example. check ing other pe ople s
work (particularly those who are not
native English speakers), entering essay
competit ions or preparing your own
papers for publication. Think carefully
about whether it is editing or writing
your own materiai that you enjoy, as
these are two complementary, but
separate, career choices. Some journals

do offer scope for copy-editors to write
art icles, so checkjob descript ions
carefullir You must be able to work to
deadlines without sacrificing standards,
and lo  deal  po l i te ly  and tact fu l ly  w i th
members of the scientific community
My final advice, if you feel that this is the
career for you. is to go lor it - I lind my
job hugely rewarding and satisfying.
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Science writer Meriel Jones tal<es a lool< at some recent

papers in  SCM journals  which h ighl ight  new and exci t ing

developments in m icrobio logical  research.

Fam ily affairs
Lee,  l ( . -8 . ,  L iu ,  C. -T. ,  Anzai ,  Y. ,  l ( im,  H. ,  Aono,  T.  & Oyaizu,  H.

(2005). The hierarchical system of the 'Alphaproteobacteria'"

d escri  pt i  o n of H y p h o m o n ad ace ae fam. n ov., Xanth o b acte r aceae

fam. nov. and Erythrobacteraceae fam. nov. lntJ Syst Evol

Mi crob i  ol 55, 1 9O7 -191 9 .

Classifying bacteria has always been trtcky. They look very

similar, so microbiologists have enthusiastically adopted

methods based on the sequence of bactenal DNA. The genes

that encode parts of rhe ribosome have changed very slowly

during evolutton because ribosomes have a vital role in the cell.

Sequences of rhe 165 rRNA gene from hundreds of bacteria have

now accumulated, so researchers inJapan have used them to

review one class of bacteria, the'Alphaproteobacteria' .The

bactena withln this class have diverse lifestyles, including

photoslnthetic and non-photosynthetic species as we1l as

ones that require oxygen and others tha[ can do without it.

The researchers used a computer program io compare lhe

sequences of 165 rRNA genes from 249 species to produce a

robus[ phylogenetic tree. The tree indicated that the natural

relationships among the bacteria made them fall into five major

clusters. When the researchers studied whtch species were tn

each cluster, it was obvious that more [axonomic work was

needed before firm conclusions could be drawn about some of

the groupings. For example, the Richettsiales cluster included a

few species that spend their entire hves within protozoa.

In some regions, however, the relationships were so clear

that the researchers recommended the creati.on of three new

bacrerial familles to record this fact. One was the new family

Hyphomonadaceae for a series of marine genera such as

Hyphomonas,Maicaulis and Oceanicaulis. The second was

Erythrobacteraceae for genera like Eryrh r obacter,Porpl'ryrobacter

and Ery thr omi c robium that all contain dtstinc t ive lipids and

plgments. A third new family, Xanthobacteraceae,for genera such

as Xanthob acter, Azothizobium, Labry s and Starheya within the

ciuster of the'Rhlzobiales' ,contained the most dtverse collection

ofspecies.

Yeast as a human model in E.

Rodr iguez -Escudero ,  1 . ,  Hardw idge ,

P .R . ,  Nombe la ,  C . ,  C id ,  V .J . ,  F in laY ,

B . B .  & M o l i n a ,  M .  ( 2 0 0 5 ) .

Enteropatho genic Esch e ri ch i a co I i type

l l l  ef fectors a l ter  cytosl<eleta l  funct ion

and s ignal  I  i  n g in Sacch aro mYces

cerevisiae. MicrobiologY 151 ,

2933-2945 .

IPLL  s t ra rns  o l  t ne  In les t l na l  Dac le r lum

Escherichia coli cause life-threatening

drarrhoea in children. These strains latch

onto the cells of the gut and inj ect specific

proteins into the human cel1s, altering

their shape and severely damaging the

intestinal surface, resulting rn diarrhoea.

The genes for these proleins lie together

on the E. coli chromosome at the locus of

enterocyle effacemenl (LEE). Researchers

in Spain and Canada have been

collaborating to exploit the srmilarities

between ordrnary brewer's yeas[,

Saccharomyces cerevisiae , and human cells

to learn exactly what LEE proteins do.

1 9 4

co[i research
As wel I  as providing i  n format ron about

the function of each bacterial protern, the

ease of genetic and mutational test ing in

S. cerevisiaemeans that researchers can

check therr ideas much more easily than

usinghuman cells. The researchers

ensured that each LEE proteinwas

si,.nthesized in a series of yeast cel ls and

looked for any effects on growth or shape.

S. cerevisiae celis divide by forming a bud

at one end in a process that requires well-

organized activity of skeletal proteins and

divisron of the cell nucleus. One bacterial

prolein, Map, interfered with many steps

in these processes to alter cell shape,

d iv is ion and i  n t race l  I  u lar  s igna l  l ing.  Th is

suggests that it affects several regulatory

steps. The researchers created mulatlons

that showed the toxic effects were

at t r ibutab le  [o  one end of the prote in .

Other proteins accumulated in particular

spots within the yeast cells. Patches of

EspF associatedwith the fewbuds that

formed i n yeast cel ls expressi ng this
F  r n l i  n r n t e i n  A n n t  h e r n r n l  r ' i n  F c n l - )L . \ v | | t / | , r , " . . . . . . l l " r " .

accumulated within the rntracellular
- a , r - r h r a n e  q . \ / < t  e m  P r n t  c t n s  F s n ( l  z n d

EspH are transported into intestinal cells

by EPEC strains. EspH acttvated a yeast
intracellular signalling pathway, althou gh
it had no effect on yeast cel lgrowth. EspG

was drstributed throughout the yeast cell

and resulted in a loss of co-ordination of

buddingwith division of the nucleus,
s t rons lv  inh ib i t ins  srowth.  Overa l l ,  the" - ^ - - *  - ' - - ^b r  a ) -

data from these studres wi1l he1p to clarify

the roie of these proteins rn human

disease.

{  V i s u a l i z a t i o n  o f  t h e  m i c r o t u b u l a r  a p p a r a t u s

b y  i m m u n o f l u o r e s c e n c e  w i t h  a n t i - t u b u l i n

a n f  i b o d i e s  ( g r e e n )  i n  y e a s t  c e l l s  d e f e c t i v e

i n  b u d d i n g  a s  a  c o n s e q u e n c e  o f  t h e

express ion  o f  the  Sa lmone l /a  v i ru lence

fac tor  Map ( red) .  The nuc le i  were  s ta ined

w i t h  D A P I  ( b l u e ) .  M a r i a M o l i n a ,  M a d r i d

m i  cro b i  o I  ogY todaY : , " . r ' r r  i . i : i
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Cut f lora and autism
Parracho, H.M.RT.,
B ingham, M.O. ,  Gibson,
G.R. & McCartney, A.L.
(2005). Differences
between the gut microf lora
of  ch i ldren wi th  aut is t ic
soect rum d isorders  and
that of healthy ch i ldren../
Med M i cro b i o | 54, 987 -99 1 .

As well as their social and
communication problems,
many chi ldren with autist ic
spectrum disorder (ASD)

are reputed to suffer from
digestive problems. Parents
often say that rel ieving these
problems improves the childs
behaviour, but there is little
clinical evidence to support
this. The bacteria that live in
the gut have a major role in
its activity and health, but
knowledge of what consii[utes
a'normaf intestinal microflora
is still in its infancybecause of
the difficuity in measuring the
large number and diversity of
bacteria in the gut.

Nevertheless, researchers at
the University of Reading have
made a start on understanding
the gut microflora associated
with autism. They recorded
the numbers of selected
bacterial groups in faeces from
children with ASD and from
two healthy control groups,
namely the non-autistic
siblings of children diagnosed
withASD and a group of
unrelated, healthy children.
The researchers used a
questionnaire to assess
ihe nature of any digestive
problems experienced by each
child, what they ateand their
history of antibiotic intake.

Itturned out that almost all
the children withASD had
digestive disorders, along
with a quarter of the non-
autistic sibling group, but
none of the unrelated healthy

microbiolo gy today r:* 'r  r . l ) i ; i

children recorded any
syrnptoms. Manyof the
autistic childrenwere on a
gluten- and./or casein-free
diet as this has been associated
with reduced digestive
problems. A further contrast
was that none of the unrelated
healthy children took
probiotics, while these were
takenbyoverhalf of the
children with ASD and 40 o/o

of healthy siblings. Several
children had been prescribed
antibiotics, but one-third of
those withASD had received
more than six courses.

Considering all these factors,
itwas interesting that only two
differenceswere found in the
number of bacteria from the
three groups. AII the children
harboured the groups of
bacteria that were monitored,
but there was a significant
difference in the number of
Bacteroidesbetween the two
healthy groups of children.
The other, and perhaps more
significant, difference was that
the children\MithASD
contained the highest rlumber
o f the CIo stndium histoly ti cum
subgroup that the researchers
had ever seen. However, a
further analysis of the figures
indicated that there was no
significant difference between
the numbers in the sibling
subgroups (ASD and healthy)
as both these subject groups
harboured intermediary
levels of the C. histolyticum
subgroup. This suggests
that genetics, as well as diet
and living conditions, may
determine the composition
of the gut microflora. In
addition, since certain
strains of Clostndium car'
sometimes produce powerful
neurotoxins, it suggests a
further line of research that
is worth investigating.

A tale of two clades
Likos,  A.M. ,  Sammons,  S.A. ,  Olson,  V.A.  & 14 otherauthors
(2005). A tale of two clades: monkeypox viruses. J Aen Virol86,
2561-2672.

The orthopoxviruses cause diseases like smallpoxand
monkeypox. Naturally occurring smallpoxwas eradicated
over 25 years ago followrng a campaign of vaccination and
public-heaith surveillance. Monkeypox was first described as
an infection of non-human primates, but between 1970 and
1986, smallpox surveillance programmes turned up 10 cases
in humans in West African countries such as Sierra Leone and
Liberia, and394 cases in the Congo Basin. The fataliry rate
was -10 o/o, but prer,rous smallpoxvaccination appeared to be
protective. There was concern that this disease might replace
smallpox, but it became apparent that monkeypox transmission
could not be sustained indefinitely between humans wrthout
its zoonolic host(s).

In May 2003, monkeypox leapt to the attention of the American
Centers for Disease Control and Prevention (CDC) because of
repons of a newillness characterizedby arash and fever. The
origin turned out to be a consignment of about 800 small
mammals imported into Texas from Ghana. Some species carried
the monkeypoxvirus, which then infected pet prairie dogs from
which people had contracted the disease. The disease symptoms
appeared to be less severe than in the earlier African cases and
the outbreak was contained. At the same time, more cases were
reported in young people in the Republic of Congo, with the
difference that people became very seriously ill and infection
was transmitted from person to person.

Inger Damon and collaborators at the CDC, rogerher with
colleagues working in public health in Africa and USA, as well as
from the WHO, have been comparing details of the patients and
viruses. They focused on cases from the Republic of Congo
between 1981 and 1986 and the USAin 2003, where theyhad
comparable information about patients. The researchers thought
that the youth of patients, and not har,'rng been vaccinated against
smallpox, all contributed to more severe disease and mortality.
However, the statistical analysis showed that the illness was more
transmissible, serious and lasted longer amongAfrican than
USA case patients, regardless of their age or vaccination
status.

After analysing the virus genomes, they realized that the viruses
rather than the patients'circumstances, were likely to be the
reason for these differences. The researchers examined the
sequence of all the genes in three strains of r,rrus isolated from
African patients andr,rrus isolated fromUS human and prairie
dog cases, and found some differences that could affect the
efficiency of the virus in causing severe, human-to-human
transmissible disease. These features have been conserved in the
African strains for over 30 years. The Congo Basin type had a
feature that may diminish the body's efforts to remove the r,rrus
from the bloodstream, while the West African type that infected
the Americans contained a new component that could facilitate
recognition and clearance of the virus by the immune system.
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Mlerobinlouy
Awilrcrr #ss
Ce r-npillgn

The Soci ety's Microbi o logy Awaren ess Cam paign (MAC)

rol ls inexorably on. l twas set up to raise awareness ofthe

impor tance of  microb io logy in  everyday l i fe  and the ro les o f

m ic rob io log is ts  to  par l  iamentar ians,  op in  ion formers,  po l  icy

makers ,  the media and the publ ic .  Because,  o f  the Soc ie ty 's

charitable status, i t  has to remain pol i t ical ly impart ial,  but we

can s t i l l  get  our  microb io log ica l  message across in  a  number

of ways.

Parl iam e ntary eve nts
In  March th isyearwe he ld  an eventat the House of  Lords,

hosted by Lord Soulsby of Swaffham Prior, where peers and

MPs were in formed by lead ing microb io log is ts  that  new and

re-emergi ng i  nfect ious d iseases wou ld spel I  trou ble for the

U l( if not tackled soon (see the May 2005 issue of Microbiology

Today, p.96).fhe Fighting lnfection event was very popular

and attende d by over 40 MPs and peers. l t  generated a l ively

debate between the attending parl iamentarians and

sci e nt ists.

These events take the form ofshorl presentations by expert

microb io log is ts ,  fo l lowed by quest ions and d iscuss ion.

Microbiologists from widely varying su bject areas are invited,

as well  as parl iamentarians and civi l  servants. A buffet lunch is

then served when in formald ia logue can take p lace.  There

are also displays on relevanttopicsthatare invited from

i  nst i tu t ions i  nvo lved in  m ic rob io logy.
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SCM memberswil l

read about some of

the more high prof i le

activities that take

place to raise the

awareness of ou r

discipl ine, but much

more goes on beh ind

the scenes, as Faye

Stol<es reveals in her

u pdate.

Fol lowing the success of  the events  he ld  a t  Westminster  and

in  Edinburgh in2OO4forMembers o f  the Scot t ish Par l iament
(MSPs) ,  the externa l  re la t ionsteam is  now p lanningtota l<e

MACtotheWelsh Assembly  in2006 and l re land in2OO7.

Parl iam entary pu bl icat ions
We also have an on-going programme of presenting

m icrobiological i  nformation i  n pu bl icat ions that are read

by MPs, peers and their advisers. In May, the Society

oubl ished an ar t ic le  in  the Whi t  2005 issue of  Sc ie  nce in

Par I  i  am e nt,th e jou rnal of th e Parl iamentary and Sci e nt i f ic

Commit tee.  Th is  body prov ides a l ia ison between
parl i am e ntari an s an d sc i e nti f ic or ganizati o n s, i n d u st ry and

academia.  l t  h igh l ights  sc ient i f ic  and technolog ica l  issues to

members o f  both Houses of  Par l iament thatare re levant to

matters of pu bl ic interest and to the development of pol icy.

We f ind that microbiological topics attract ing public

attention are also of the greatest interestto government.

They desperately need to know the real facts behind the hype.

Hence our two-page spread re in forced the theme of  f ight ing

in fect ion and descr ibed the prob lems caused by MRSA and

av ian in f lue nza,  as wel l  as  potent ia l  so lu t ions,  po in t ing out

that  on ly  wel l  t ra ined microb io log is ts  can he lp  to  prov ide

these.  The journa l  is  d is t r ibuted to  members o f  the House of

Commons,  House of  Lords,  the members o f  the Par l iamentary

and Scienti f ic Com m it tee (scienti f ic, i  nd ustr ial and academic),

mic rob io lo  gy  today  r i r : ' l ' '  *S



Commit tees in  the European
Parl iament, science attach6s in
Ul( embassies abroad and foreign
em bassies in London (www.sciencei n
parl iam ent. o rg. u k/si p.asp).

SCM also places ful l-page adverts in
magazines such as the Parliamentary
Monitor andThe House, usually in
special issues devoted to science. The
most recent one dealt with MRSA,
but earl  ier advert isements covered
zoonoses such as foot-and-mouth
d isease and BSE,  and genera l  pub l ic
health (www. epo I itix. co m/E N/
Publications/).

As well  as including arl icles and adverts
in journals read by parl iamentarians,
5CM also regularly distributes
MicrobiologyTodayto over 500 MPs,
peers, MSPs, AMs and MLAs.

Scott ish Parl iament Science
I nformation Service (5 PS I S)
As an affiliated organization of
the SP5lS,  SCM is  a lso he lp ingto
get accurate information about
microbiology to MSPs. This service was
set up to ensure thatthey have access
to rel iable, rapid and impart ialfacts on

sc ience,  engineer ing and tech no logy
to help enl ighten parl iamentary debates
on sc ient i f ic  issues,  ra ise the prof i le  o f
sc ience in  the par l iament  and ensure
MSPs are informed by appropriate,
knowledgeable  exper ts .  A numberof
SCM members are SPSIS exoer ts  for
the Scott ish Parl iament.

Press releases
The Society's efforts to publ icize
m icrobiology research and in novations
to  the publ ic  v ia the media have a lso had
great success this year. Press releases
are prepared for scienti f ic research
presented at  SCM spr ing and autumn
conferences, as well  for every issue of
Mi cro b i o I ogy Tod ay and fo r i nte resti ng
ar t ic les  in  the Soc ie ty 's  four journa ls .
Not only have the releases from the
meetings been generating worldwide
interest, with references to the
publ ic ized research c i ted in  Nature,by
the BBC,  in  many loca l  newspapers and
trade magazines, notto mention an
exhib i t  a t  the Sc ience Museum in
London,  but  the press re lease for  Dr
Mark Enright 's Comment art icle on
MRSA in the February 2005 issue of
Microbi ology Tod ay led to a sensible
d iscuss ion of the prob lem on BBC Radio
4's Tod ay program me (www.sgm .ac.uk/
n ews/m ed iia_releases. cfm ; www. bbc.
co .uk/ r adio 4/to day / liste n agai n/
zthu rs d ay _20050210. s h t m l) .

Experts
Other efforts to ensure sensible
repor t ing o f  microb io log ica l  issues in
the press involve the SCM Experts
Database. We are always looking to
expand this service, as i t  has been useful
when put t ing journa l is ts  in  touch wi th
Ieading experts in many areas of
microbiology. Recently, Dr l(eith Jones
commented on hotel hygiene for You
and Yours on BBC Radio 4, DrSusan
Assinder explained the dangers of 'grow

your own bacteria kits for kids' to the
South Wales Argus and a number of
exper ts  on p lague,  b iomin ing and
tetanus contr ibuted to the latest series
of The Cood, the Bad and the lJgly on
BBC Radio 4 .

Consultat ions
The same database is also used by the
External Relat ions Off ice to identi fy
members wi l l ing to  comment  on po l icy
documents .  Recent  5CM resoonses
have inc luded the Covernment  Chie f
Sc ient i f ic  Adv iser 's  gu ide l  ines on
scienti f ic analysis in pol icy making,
DEFRA's  proposed EC d i rect ive on
controls for avian inf l  uenza and FSA's
d raft biosecu r i ty guidance booklet
Biosecurity on the Poultry tJnit (www.

sgm.ac. u k/news/co nsu l tat ions. cfm).

You can help
All of these activi t ies have helped in
one way or another to improve the basic
unders tanding of  microb io logy by non-
experts. E. coli, Salmonellaand MRSA
are commonly  spoken about  (and not
quite so often referred to as viruses!),
and journa l is ts  are somet imes even
usingthe terms bacterium and bacteria
correctly. Every contr ibution is val uable
and i f  you wish to  in f luence sc ience
pol ic ies  in  the Ul (  by  prov id ing
comments for consultat ions or want to
get the r ight m icrobiological message
across to  the media and so to  the publ ic ,
please join our expanding database of
experls.

l s  there  a  burn ins  i ssue
that  you conside"r  should
be raised?
S uggestio ns for topi cs fo r parl iam entary
brief ing papers and adverl isement
spreads are always welcome. Or maybe
you would l ike to write a Comment
featu re for th is magazine. Don't forget
that  i tgoes to  hundreds of  op in ion-
formers and decision-makers, as well  as
your fel low m icrobiologists.

Any comments and requests foran
Experls Database form should be sent
to pa@sgm.ac.uk

Faye Stokes
SCM Pu bl ic Affai rs Ad m i n istrator
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IeffGreen and Marl<

Wentworth received a PUS

grant from the SCA to helP

promote m icrobiologY to a

local school,  but the Project

reached a wider aud ience

than they ever imagined.

brrg s
lfo
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Background
The aim of the project was to develop a

series of experi ments, that wh i  lst f i t t i  ng

wi th in  the sc ience Nat iona l  Curr icu lum

for l(ey Stage 4, would teach local

school  s tudents  about  the impor tance

of  microb io logy in  modern soc ie ty .  l t

a lso a l lowed them to  get  hands-on

exper ience of  exper i  menta l  techniq  ues

and equipment that theY don ' t  have

access to  in  school ,  w i th  the hope that  i t

might  s t imulate  them to  cont inue the i r

sc ient i f ic  s tud ies beYond CCSE.

Our project
The project was funded bY grants

from the SCM and the Royal Society's

Par tnersh lp  Scheme.  l twas d iv ided in to

th ree sections: part one taught students

the soc ia land economic impor tance of

micro-organisms. The second part was

the microbiology master class given

at the Univers i ty  o f  Shef f ie ld .  F ina l ly ,

the s tudents  used the knowledge and

techniques they had learnt to  develop

and carry out a research Project in

school ,  the resu l ts  o f  which were

writ ten up and presented as posters.

The m icrobio logY
masterclass
The masterclass took Place over 3

days in  our teaching laborator ies .

Sixty students from both year 1O and

11 part icipated in the event. The

masterc lass i tse l f  compr ised n ine

exper iments ,  making i t  an in tens ive

learn ing exper ience which taught

s tudents  the bas ic  tech n iques used by

microb io log is ts .

Students were taught asePtic

technique,  howto work safe lywi th  E.

col i  and how to culture i t  on plates. They

then moved on to  use ser ia l  d i lu t ions

to  ca lcu la te  the number  o f  bacter ia  in  a

so lu t ion.  Students  were in t roduced to

the impor tance of  hyg iene and found

out that  bacter ia  l ive  on oursk in  and

in  our throats .  Theydiscovered how

d ifferent co n d iti ons affect th e growth

and viabi l i ty of E. col i .  The students also

i nvestigated how anti  biot ics control

and k i l l  bacter ia ,  us ing p la tes conta in ing

d i f ferent anti  biot ics to identi fy resistant

strains. Theywere also taught about

m u l t i  ole anti  biot ic resistance and

determined which ant ib io t ics  a  mul t ip ly

resistant strain of E. col i  was sensit ive to.

F ina l ly ,  s tudents  d iscovered how rap id ly

bacteria can d ivide and constructed

growth curves by measur ingthe change

in  turb id i ty  o f  E.  co l i ' ,  they then used an

electron microscope to f ind out what

the ind iv idua l  bacter ia  looked l ike .

The research pro.iects
Back at school students set to work

p lanning the i r  research pro ject  w i th

help from university staff .  They aimed to

determine the factors that affected how

fast F. col i  could divide, such as PH,
salt concentrat ion and tem peratu re'

198

Streffield
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Students prepared posters to present

theirf indings to staff and invited guests

at  a  spec ia l  open evening.

Reflections on A Bug's Life
This is the second year we have run A
Bug's Life and once again it has had a
huge posit ive impact on the aspirat ions
of  the s tudents  and the i r  conf idence
and enjoyment of science. Many of
them sa id  that  they would be th ink ing
aboutgo ingto un ivers i ty  in  the fu ture,
an d th at th ey wi s h ed th at al I th e i r
sc ience lessons could  be more hands-
on,  l ike  the microb io logy pract ica ls .

Takins,A Bus's Life to the
Royal"Sociefy's 5u m mer
Sci-ence Exhibit ion
Each yearthe Royal Society
showcases leading research from
around the count ry  a t  i ts  summer
sc ience exh ib i t ion in  London in  Ju ly .
Th is year there were 25 stands, 24
representing cutt ing edge science
f rom some of  the best  labs in  the Ul ( ,
whi le  the f ina l  exh ib i t  was one of  the
exceptional projects funded by the
Partnership Crants Scheme. Our project

was se lected to p ut o n a d is p lay to
represent th is catego ry.

The exhib i t
The team was made up of sixyear 10
students from Chaucer School (Careth,

lsmet, l(atie, Laura, Lauren andZoe)
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along wi th  the i r  teacher  Dr  A i tken,  and
two members of university staff  (Dr

Wentworth and Professor Creen).

Du r i ng the  day t ime  the  exh ib i t i on
was opened to  the publ ic  and school
part ies, and the team were kept busy
expla in ing about  m ic rob io logy and
their project. O n Tuesday even i  ng the
event was open to teachers and other
people  in  educat ion,  a l l  o f  whom were
very impressed with the work we had
done and the ach ievements  o f  the
students .  Many people  were surpr ised
that the students manning the stand
were only in {he f irstyear of their
CCSEs.  On the Wednesday morn ing
the exh ib i t ion was v is i ted by the Duke
of  l (ent  who spent  some t ime ta lk ing
to  the s tudents  about  the i r  d isp lay and
what theywould l ike  to  do in  the fu ture.

The h igh l ight  o f  the event though was
the b lack t ie  so i r6es which took o lace
on the Wednesday and Thursday
evenings. These events were expressly
for  Fe l lows of  the Soc ie ty  and the i r  VIP
guests; al l  the exhibitors and the guests
were dressed in  the i r f inest  and the
students got to weartheir evening
gowns and su i ts .  Cuests  inc luded
eminent  sc ient is ts ,  MPs,  mem bers  o f
the House ofLords and FRSs.

Overthe 4daysthere were around
4,000 visi tors, and we found ourselves
constantly busy with people eager to
f ind out about our project and what

could be achieved by students with
a l i t t le  he lp  f rom h igher  educat ion
insti tut ions l i  ke Sheff ield U n iversity.

This was a once in a l i fe-t ime exoerience
for  a l l  those invo lved.  However  none of
th is  would  have been poss ib le  wi thout
fundingf rom the SCM or the Royal
Soc ie ty ,  whom we would l ike  to  thank
fo r th e i r s u p po rt.

Jeff Creen and Mark Wentworth
Molecu lar B iology & B iotech nology,
Sheffield U n iversity, Western Ban k,
Sheffield 510 2TN, U l( (e mark-
we ntworth @ bl u eyo n d er. co. u k)

Further information
For details oISGM PUS grants, see

www.sgm.ac.uVgrants

For Royal Society PartnershipAwards see

www.royalsoc. ac.uk/funding

A 1.  The team dressed for  a soir6e at
the Royal  Society 's  Summer Science
Exhibi t ion.  M. Wentwo r th
2.  The Dul<e of  l (ent  v is i ts  the Bug's
Life stand. M. Wentworth
3  and  4 .  Schoo l  s tuden ts  l ea rn ing
mic rob io log ica l  t echn iques  a t  the
univers i ty  labs.  M. Wentworth
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Bacterial ion chan nels and
their eu karyotic homologs

Edi ted byA.  l (uba lsk i& B.  Mar t inac
Publ ished by Amer ican Soc ie ty  for

Microbiology (2005)

U5$11  5 .95  pp .35B
lSBN 1-55581-328-3

The topic for this book is an exciting
one, and one that a decade ago would have

made a rather slim volume. Channels were

things that those other people in your

department worked on, who would go on

about'voltage gating' and'patch clamping'
until your eyes glazedover. However,
bacteria have channels too and ironically

these proteins have provided the first

structural data thathas advanced
knowledge of eukaryotic channels way

beyond what was achievable using
traditional physiolo gical methods aione.

The firsthomologue of a eukaryotic
channel was identified in E. coli in 1994,

when some fortuitous sequencing
revealed a coding sequence homologous

to eukaryotic polassium channels.
However, this potentially dogma-

breaking discovery languished in the
literature for a longwhile-mainly
because a deletion of the gene, ltch,had
no discernable phenotype in E. coli.
While studies on this protein and other
channels, notably the mechanosensitive
channels, continued steadily in the
bacterial community, the world of
channels was Lurnedupon its headwhen
Declan Doyle and Roderick Mackinnon
solved the first structure of a potassium
channel in 1 998. Suffice to say that this
was from a bacterial source; the KcsA
pro tein fr om the S trep tomy c e s liv idans,
which more than anything else made the
scientific community reahzethat bacteria
have channels.

This book aims to review our knowledge
of bacterial channels 7 yearsafter the
momentous paper from Mackinnon's
group and in the wake of 10 years of
bacterial genome sequencing. It is edited
by Andrzel Kubalski and Boris Martinac,
who bothhail from the mechanosensitive
channel field, and contains chapters
covering all different types of channels
thatareknown inbacLeia. The eariy
chapters focus hear,rly on the structure
and function of the full spectrum of
po[assium channels as these have received
the most impetus from the wave of new
structures from bacterial sources that
followed from KcsA. These are well
written from a bacteriological standpoint,
especially the chapters on voltage-gated
and inward rectifier channels. They are
followed by strong chapters on molecular
modelling and simulations of channels,
and a general chapter bringing together
information on the molecular mechanisms
of bacterial channels. The book then
branches outwith chapters on glutamate-
activated channels and sodium channels.

The title of thebook, while focusing
on bacterial channels, has the subtitle
' and their euhary otic homologs', and the

weighting is sometimes skewed heavily
towards the subtitle, no more so than in
the chapter on chloride channels. The
onlytwo structures of chloride channels
are from E. coli and S almonella entenc a
proteins and, in addition, the molecular
properties and physiological role of the
E. coliprotein has been elucidated. This
appears to act as a sodium/chloride
antiporter inE. coliand functions in acid
resistance. Hence, these proteins couldbe
an exciting evolutionary intermediate
form between a channel and a transporter.
However, the bacterial chloride channels
only get a passingmention in rhis chapter,
which essentially covers eukaryotic
channels. It is very disappointing that this
exciting new work is not discussed: in fact
the bacterial proteins are actuaily
discussedmore in other chapters that are
not even directly about chloride channelsl

Despite this one poor chapter, [he rest
of the book is excellent. There are two
chapters on mechanosensitive channels,
whichhave been studied almost
exclusively in bacteria, and these chapters
collate and describe the properties of
these pressure-sensitive proteins in some
detail, bringing together the full suite of
knowledge from genet ics, sequence,
molecular biologr, electrophysiology,
structure and simulation. The final
chapter rhen ties all this information on
channels together in considering their
roles in bacterial physiology For channels
like the mechanosensitive channels this is
well known, but for others, like the voltage-
gated sodium channels, their cellular roles
are still rather unclear. What is clear is that
the bacterial world is offering much new
information about the structure and
evolution oIchanne]s in biology.

Overall, this book is an inclusive and
timeiy introduction to the bacterial world
of channels and is a real first of its kind.
Although the booklacks material from
some of the top names in this area
(Mackinnon, Gouaux and Miller spring to
mind), it stillhas manyexcellent chapters
and will serve as a very useful reference
book to a wrde range of microbiologists
with interests in transporr, physiology
and protein structure and function.

Gavin Thomas, University of York
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Bacterial Spore Formers:
Probiot ics and E mergi ng
Applicatio ns

Edi ted by E.  Ricca,  A.O.  Henr iques &
S.M.  Cut t ing
Publ ished by Hor izon Biosc ience (2OO4)

f95.00/US$1 90.00 pp. 244
lsBN 1-90493-302-5

This book gives the impression of
preaching a message about the significance
of the ecological and applied aspects of
this bacterial group and the way in which
our increasing molecular information is
being deployed to extend existing
practical uses and develop new ones.

Section I. comprising the first seven
chapters, provides the basic background:
the general features of theBacillus spore;
taxonomy of the aerobic spore-formers;
ecology of Bacillus spp. in soil; B. anthracis
and related pathogenic species; B. subtilis
sporulation, mainly from a molecular
viewpoint, the spore coat; and the spore
surface.

Section II deals with spores as probiotics:
it begins with safety aspects, moves to the
fate of spores in the gut followrng ingestion
and continues with transfer of antibiotic
resislance (mai nly via conjugative
transposons) inthe GI tract. Nextcome
four chapters on various aspects of spore-
formers and their spores as probiotics for
bothhumans and animals, a chapter on
potential for Bacillus spp. in sports turf
management, and one on ecology of spore
formers in the gut.

The linal section is on spores as vaccine
vehicles and in therapeutics. Tvo chapters
describe how antigen-encoding sequences
can be spliced into spore-coat protein
genes, thus permitting the use of spores as
oralvaccines; the third and final chapter
describes the use of clostridia in a novel
form of cancer therapy clostridial-directed
enzqe prodrug therapy (CDEPT),

whereby genes for prodrug-convening
enzqesare spliced into a clostridial
genome; the spores are injected, followrng
which they can oniy germinate in the
hlpoxic environment of the tumour;and
finally a prodrug is appliedwhichis only
activated by germinated clostridia within
thetumour.

microb io lo  gy today n*r r  # f j

The book brings together ecological and
molecular approaches in a novel and
refreshing way, and is also unusually
diverse in the locations of the contributors
(which may help to explain the prer,rous
point!). It also has a commendable
emphasis on applications, especially of
our molecular genetic knowledge, and
looks for these in both the developed and
developingworlds. The chapters on
controversial subjects such as probiotics,
oralvaccines and CDEPTset out to make a
case, but are reasonablybalanced and
judicious in their conclusions. The book
has been well edited and is attractively
produced. It makes interesting and useful
reading for professional microbiologists
at all ieveis, and could be used to get
undergraduate and postgraduate classes
thinking more widelyabout the uses to
which science can be put.

Simon Baumberg, University oJ Leeds

SAGE:Cur ren t
Tech nologies and
Appl icat ions

Edited by 5.M. Wang
Published by Horizon Bioscience (2005)
{.95.00/US$1 90.00 pp. 376
lsBN 1-90493-307-6

This book is a thorough Lrealment
of SAGE (SerialAnalysis of Gene
Expression). SAGE can provrde
quantitative measures of gene expression,
based on the sequence of mRNA-derived
fragments, or SAGE tags; this can be more
than 10 times as sensitive as EST for
transcript identification. Although there
are difficultieswith this method
(discussed in helpful detail in the first
chapter), the potential power is wofth the
careful work necessary to achieve the
resuits. The 1 8 chapters in this book
cover a range of applications, for example,
comparing transcriptomic differences in
brain territories, developmental studies in
Drosophila,plant gene expression studies,
and statistical analysis of SAGE data. The
last chapter (Rev er s e tr ans cnp tome :
identification of nov el transcnpts tltrough
noyelSAGE tags) discusses using SAGE
to identify the full set of transcripts,
including those of low abundance (which

contains the largest fraction of different

genes, since only a few genes are highly
expressed).

David Ussery, Technical University of
Denmark

Reviews on the web
Reviews of the followingbooks are
available on the website at www.sgm.
ac.uk/pubs/micro_today/reviews. cfm

Food Microbiology: An I ntrod uction

Bacterial Protein Toxins: Role in the
lnterference with Cell Crowth
Regulation

The Proteomics Protocols Handbook

An Atlas of the Clinical Microbiology of
lnfectious Diseases

H an d book of Med i a for E nvi ro n m ental
Microbiology

H an d b oo k of Co ryne bacteri u m
glutamicum

Natural Products: Drug Discovery &
Therapeutic Medicine

Principles and Techniques of
Bioch em istry and Molecu I ar B iology

Revenge of the Microbes: How Bacterial
Resistance is U n de r m i n i ng th e Anti b i otic
Miracle

Bio remed iation : Ap pl ied Micro bi al
Solutions for Real-World Environmental
Cleanu p

Biomedicine and the Human Condition:
Challenges, Risks and Rewards

Structural Biology of Bacterial
Pathogenesis

Zoo noses and Com m u n i cabl e D i seases
Common to Man and Animals, 3rd edn.
Vol. l: Bacterioses and Mycoses. Vol. ll:
C h I am yd i oses, R i cketts i oses an d Vi roses.
Vol. lll: Parasitoses

B i o i nfo r m ati cs Basi cs Ap p I i cati o n s
in Biological Science and Medicine,
2nd Edn

Petro I e u m M i cro b i o I ogy

Methods in Yeast Cenetics 2005 Edn

Antifungal Agents: Methods and
Protocols

Structu ral an d Fu nctional Rel atio nsh i ps
in Prokaryotes

Fungal Biology, 4th Edn

Rust Diseases of Willow and Poplar
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Ed i ted  by  C .M.  Cadd ,  l ( .T .  SemPle  &

H.M.  Lapp in -Sco t t

Pub l i shed  by  Cambr idge  Un ive rs i t y

Press (2005)

f  30.00/US$50.00 (mem bers)

f7  5 .OO/US$I  25.0O (non-mem bers)
pp .  37  5  ISBN 0 -521  -86222 -1

Since Vernadsky published BiosJera in

Iq6. i t  has been accepted that  the face

of the Earth results from the intense

in te rac t ionsbe tween  rhe  b iosphere  and

the lithosphere, between living organisms

and mineral matter. Although theyhave

been in large part  ident i f ied.  the processes

involved in these interactions are still

poorly understood and conceal numerous

challenges for biogeoscienttsts. This is t

particularly true when micro-organisms

are concerned. We have to keep in mind

that  i t  is  the m icro-organisms that

constitute the main agents in the wide

variety of rhe Earth's biogeochemical

cvcles.  due io Lheir  numerous metabol ic. . 2 - . - " t

pathways, their ability to conquer all

types o lenv i ronmenLs.  and by the i r

sheer numbers. To emphasize this point.

StephenJ. Gould refers to the'bacterial

mode'when speaking about the diversity

of life. Micro - organisms and earth sy stems
nrpsenls  lhe s l  a le-o l - the-ar t  o f  our
knowledge on these complex and

challenging lnteractions and proposes

a thorough investigation of the role of

micro-organisms in shaping the

terrest r ial  epidermis

First, the authors have been chosen from

amongst the worlds top special ists for

each topic.  The book is  extremely

well documented by these authors, who

provide first-hand scientific results. The

high levei of the scientific content is not

at the cost of the clarity of the book's

purpose, which should be to reach the

w ides t  poss ib le  aud ience .  The  qua l i r y  o f

the illustrations makes itvery didactic

and .  even  r f  one  i s  no t  a  spec ia l i s t  i n  a

pafticular subject, the content is so well

explained that it brings the reader up to
t h p  r e n r r i r e d  l c r z e l

Micr o - or ganisms and e ar th sy st ems
deals with a wtde range of micro-

organ isms - bacteria. cyanobacteria.
fungi - involved in an equal ly wide
range oIbiogeochemical cycles and
environ ments. For example, several
papers discuss the cycles involving
carbon, silica, sulfur, iron, nitrogen and
various hear,y metals in both terrestrial

and marine environments. However,

many olthe papers concern not only

basic research, but also applied research.
For example, the preservation of stone

buildings or toxic meul remediation are
some of the subj ects dealt with rn the
book. The potential rnvolvement of
micro-organisms in global change is also

tackled through the study of their role rn

various biogeochemical cycles of
greenhouse gases, suchas CO, and CHu.
In addit ion. rhe chal lenges posed by

extreme environments are presented in

studies of Antarctic dryvalleys, the deep
ocean, and caves. Also treated are
environments with toxic components
and extreme pHvalues.

f--l r-nffiffi
For curious readers, this book goes
beyond the state-of-the-art and explores
frontiers of the livingworld and the way
r r rp  npr r -e i r -c  i r  l r  in r -1116[gs  a  COnt f  ibUt ionv v  L  y L r L L r  !

on the deep intraterrestrial biosphere, and
discusses the consequences of whatwe
learn lrom the Earths micro-organisms
for exobiologicai purposes.

Although descriptions of micro-
organisms' metabolic pathways and their
roles in biogeochemical cycles consti[ute
the body of the book, methodology is not
ionnrcd The real,er Can l ind the mOSt
recent technrques involving high
performance equipment, from molecular
ecology to nanomicroscopy. Many of the
methods used during the authors'
investigations are described rn detail or
useful references are provided, making
the book helpful for lab work.

This book constltutes a milestone tn the
emerging f leld of blogeosciences and wil l
interest not only microbial ecologists and
geomicrobiologists, but also all scientists
working with a mulLidiscipl i  nary
perspective and approach to understand
the Earth's biogeosystem. This book is
imperative reading for Masters and PhD
students, as well as advanced researchers
involved in brogeosciences. Personally, I

will use this book intensively not only as
a reference both for information and as
inspiration, but also as a textbook for
myMasters students.

EricVerrecchia
lnstitut de Cdologie, University of
N eu ch ate l, Switze r I an d

An order formt'or SyrnposiumVolume 65 (and earlier volumes) is available t'rom the

S GM M emb e r ship O t'Jic e (memb e r s @ s gm. ac.uh)
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MRSA is of ten in the news,

but now a di f ferent hospi tal-

acquired infect ion is hi t t ing

the headl ines.  As increas ing ly

virulent strains of Clostridium

difficile are discovered, lan

Poxton wonders what can be

done to beat th is pathogen.

of the disease has meant that
improved therapies are desperately
required. Re-establ ishing the gut
microbiota is a sensible approach to
prevention or trea[ment, and the use
of certain probiorics has been
advocated. The euphemistically known
'faecal transplants' are more unusual.
They involve repopulating the gut with
healthy faeces usually donated by a

close relative. Other treatments include

the use of agents that bind the toxins in

the gut and prevent their uptake. and
passive immunotherapy to supplement
antibody deficrencies.

What is certarn about C. dfficile is

that it is now endemic in most of our
hospitals and wrll remain so while the
sick are being treated with antiblotics.
Despite Herculean attempts to get rid

of the spores by cleaning, i t  seems
efforts are failing. The best short-term
hope is that the disease is kept in

check by a combination of infectron

control' procedures. judicious use of

antibiot ics and the development of
more successful treatments. But now
2 'q l rner  s t  ra in '  has ar r ived. . .

Professor lan R. Poxton
Medical Microbiology, Centre for

Infecl ious Diseases, The Chancellor 's
Bu i l d i ng ,  Ed inbu rgh  EH16  45B ,  U l<
(e i .  r .  poxton@ed.ac. uk)

Further reading
Special issue on C. dfficile (2005) . J Med
Micr obiol 5 4, part 2 (Feb).

Riley, T.V (2004). Nosocomial diarrhoea
due to C. dfficile. Curr Opin Inf ectDis L7,323

Voth, D.E. & Ballard,J.D. (2005).

C. dfficile toxins: mechanism of action and
role in disease. ClinMicrobiolRev IB.2+7 .
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