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OXFORD MEETING OF THE SOCIETY FOR GENERAL MICROBIOLOGY
24 - 25 September 1970

INTRODUCTION

Each year the Society holds general meetings in January, April and
September to bring together scientists, teachers and students interested
in various aspects of the science of Microbiology. The September meet-
ina featuring a Symposium on the Function and Metabolism of Nucleic Acids
was held in the Lecture Hall of the University Museum on Parks Road,
Oxford. This time was chosen for the meeting at the University because
the fall term had not yet opened and full use of student facilities for
meals and lodging was pcrmitted at St. Catherine's College. Accommodations
for 10 people had been arranged for this meeting. Nevertheless, it was
evident that more than that number were prezcnt during the first day's
(Symposium) sessions. The program for the second day comprised original
papers which were presented in two concurrent series of sessions.

SYMPOSIUM

The Symposium provided the most interest because it consistdi of
accomplished speakers, and enough time was permitted (45 minutes -or
each) so that the subjects could be discussed in a balanced way. the
sessions, on the second day, were arranged so that ten 15-minute i:esenta-
tions were made in each three-hour sitting with a 30-minute break after
the first five speakers. This arrangement provided a convenient break
for private contact with some of the speakers.

Prof. K. Burton (Department of Biochemistry, University of Newcastle
upon Tyne) opened the Symposiw:! y iiscussing tile "Effects of Purine
Nucleotide 6oncentrations on RNA Synthes.; in Escherichia coli. He
carried out experiments with mutanit strains of E. coli to show the effect
of various purines such as hypoxanthine, xaithine, adenine and guanine
on the synthesis of nucleic acids. Hc .id :his by using radioactive
nucleotides in purine-free media and ri. iu;in the amount of radioactive
nucleic acid which forme ' when the var, uu strains of E. col| grew. w e
showed that RNA synthesi: appears to I,- more dependent upon changes in
the amount of GTP* than .pon the level of AT", in the cells. Some of
these strains converted h:poxanthine, xanthine or guanosine to GTP but
not to ATP. When adenine tcieotides were in excess, they were converted
to guanine nucleotide also.

Within on minutes aft, the antibiotic rifampicin was added, synthesis

of' RNA, is measured by inic ýration ot C 4-labeled uracil, was stopped.

- TP - zuanosine triphosphai
ATP - adenosine triphosphat,



0-2o-70

Thus, tile R\A chain Lrowth wa;,s stopped oveA thouchl Chain initiation by
ATP (as shown by other workers) was possibýLe. Onl addiaL either adenine
or hyp~xanthiiie to it purine-starved strain of' L. col-i thle synTthesis of
stable RNA is restored to tinoral- withini tour vmintes at 25' C. Usinca
othecr mutants, B~urton showed that ajninoaicid starvation of the bacteriLa
Las anl effect sinilar to purine starvation, in] selective-ly inhlibil~ine the
synthiesi s of' stable RNA. This indicates that different mechanisms are
operatinLe for control of RNA synthesiJs. Amjinro acid starvation acts
primarily. upon inlitiattion Of stakie RNA, and when thle amlino acids are
restored, RNA s~nthesis is restUITId iiior'e slowlyv than when purities are
restored after purine depletion.

The second present~uion was by' Dr. J*[)* Smuith (M1edical Research
Council, Laboratory of Molecular 13ioIoL ' , Camibridceo) on the "Suppressor
Tranister RNAs and their Use in thle :Stud v of' tR.%A 'Structure and FLunction"
(ini stramins of' Lschecrichia coli). BY sequence anialyvsis of the bases in
RVI, ,imith was able to study the effect of mutation onl the chwane in
cod i tic pt opei t es of' spoci fic RNA? s. For instance, hie had one mutant
jucu-,titied a-,St -- whlich carried thle codo~i U.\6 for tranislation into thle

sxnheisof t\vrosin. By selectineL mutants. of' this straii hec wits able

to -et anl )U' mu1tant wh71ich njowý conitainied thle codon 61'A which trans ,.ribed
for ' e same anuno acid.

In another series of' experiments, mutants of' the SUIItRNA gene

were used to study thle relationship between nucleotide tRNA structure and
functionuc. With one mutant the basc i~air wC was changed to AU Without
chanc,-inL the functions of' the neti. The oric-itial mutant -,rew at 32, C,
but not at 371 C, or 42` C..Af ter threeo farther Mutations, by first
selectinuc one which c-rew at all. thret! temperatures, then another which
crew onily at 32' C anm4 37-C in v a th ird which ac!ain -rew only at
32- C, the base pair had now been chaneced to AU, Yet, it directed meta-
bolism in thle same way' that thle base pair 66 did. kineerprints of various
mutants were obtained onl polyrvi-autide co! in order to identify thle
i individual niucleotide con) Tituen01ts of, nutcle(ic a cid .

One of S.i'th's co workers, SiditCV Altman;U has toulnid Sol)I eVidenIce
for a precursor to tRNA. It is thouceht that this 1161Y be a puIc t ua Uonl
or other instruction for formation of' the RNA chaini.

The third presentationi of tht moruaine was madte b) ' Pr. 1.0. 'Aaker
(Department of' Biochemistry, Oxford). He spoke on the Structure of' the
Ribosome.1 The ribosome is ,,,ub-ccllul ar particle contailine' the
eizymies which carry out cdl~ilar func.tions. This is true in bacteria
as we II as in plant and arim-, cell s. The bacteria] ribosonie is at par-
ticle with a 70S molecular si :e. It cani be reversiblyv dissocidted into
two ubt-unitsk -dreq,,nu siLze, mne 30-S and the other 505'-. Thle 30.' particle
contains one loS RNA particle atid 20 or 21 protein molecules. In add:ition,
it has about wOO mag-nesium ioiný itta%-hed to it. Its size is 110 1by
210 1. Thle 5OS particle conitains- oiie 2'3S RNA particle and about 40
prot itis. It Contains about 170o maenesitmi ions and hias a size measuring
Ioo ý bvz3ý ý. The first problem Walker was interested in was what role
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tile magnesium j-on pliays in, stiability of the ribosome particle. He found
that the magnesium ions could be replaced by manganese ions in the 50S
particle, without chanioinc its structure and that the role of the mag-
nesium ions was one of neu, tra1i zin±," the reomining charge on the phosphate
part of nuclei2. acid. Walker feLt that the ribosome was a spongy particle
which absorbed water readil y and con ainLi rINeInesium ions to cover the
excess phosphate reactive si,:,, Mihen tl.e 50S particle was suspended
in 4 imN EDTA, it was found tbiat it in fol,ttdd to fonn a 13A particle but
there was no ch.1nO In the RŽMA or potoln structure, or in the combination
_of these structures. When the ;0S partti c:., ws s suspended in urea, it was
changed to it 355 particle. This particle occupied three timasthe vollune
of the 50S particle. Wh.ile the urea did not affect the attachment of the
|iatnesini ions to the partic.le, it did ailter thle protein structure, bring-
ing about dissociation of the pro ',ii ,i from the RNA. It was concluded
that the 50S part i cl.e cont i tined an ianl t vnial s t ructure of doubl e-stranded
tRNA with protein holdeu!! it in a v,,l'y co,'OPaQl configuration. This treat-
men t is j rrevers i. I, e and ditter,, from thot' iction of EI)TA. With the latter
tile infoldinc of t01e 50,6 1a rt it, I e by remova I of' tmafnetsioum i ons is reversi.-
b.ie. After removl tit' the l kBTA in Iitidjn- rtu.weium ions, th, phosphate
groups are nout i.iI ized an)l, tlit pet,1'0 To i *a it.:e to exert ii itt rr'Tct ve
force t.o refort m tilhe 0.0 'i joii I e.

When the 505 particle wi,, tre.tted with endonic lease, specif ,, for
singl.e-stranded nmc-eic acid, i ut:cleoth ide fraction was obtained which
represented 3,• of tile wei ht, of tihe part i cl e, without altering apprtciabJ.y
the size of the 50S partic.I e. This indicatK'd that the particle has single-
stranded RNA on its surface in addition to the i.nternal structure of
protein and doubie-strandedim Ill ., It 0 it e %ami e r smjlm ions dis-

tributed th roi!2liout.

When the ;0S p;trti,Ie , a ,t ., a , rt.he fo.11owi-na sequence

of reactiotis took pla, c.

lA)TA itict to

505 -- 4 I ,. ....- ) .:

on a G-l00 col umn the 25 'rati on ?
1  to ,e irilted into;

1. Soluble protein j•us sonic t•,'I ,.iLde f ractiOln.

11. tPNA (douibte heii I) Witll, .-0 tI ',, Ol the tiucleotide of the
original particle. Avoera•i c , .oJ.. r ve-i_-ht 15, '000.

1I1. Nuci cotide fract, itl .,oiue 40,/ of nucteotide of the original
particle and almost all of' I', .euiee iPioleci. lar weight about 2000.

The 305 particle is .sti ,rlv otimsl:Tucted, and it is thought that the

two particLes, tile 30. and t .. , 're joined by lysine amnino groups with
the sin,,le-stranued nucleic .. I of the ;06 particle on the surface.
Walker concLuded that there o t, mole-, of" mrainesium for each mole of
705 particle.
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lIn the fourth ~presentation Dr. G. Turnock (Department of Biochemistry,
University of' Leicester) spoke on "Tile Synthiesis of Ribosomes in Bacteria.,,
In thle synthiso 'ir oow tbutsf L. coi it is known that the
first detectable prectirsor is thle R- 1NA. From this tile 2t)S and then the
305 suhutiiti itsre svyrittisized. This struicture is heterogenic and contains
20 or 21 di tftercit p)roteins. The 50S ribosonital subunit is made in four
stai! 'es: 23S -4 12S --- > 435 iS--- > OS'. It contains 40 or more proteins.
Thle hold-up poiiw s in the assemibly process of both these subunits may be
due to thle I ak-k of' ;i p~t iticuti ;r protv in or a requirement for a steric
chiunie in onto o!'f ý priecursors, b~f'ore the, next reaction will proceed.

When E;. coii it.'v 2rnwtt int !-w concentrations of citloramphenicoli,
there is1 Mnl cwu e of' p~irt ices b~eli eved to be identical. with the
321S and 43S pre~ ii-or, (it' the ;L.' stbitirit. B~oth particles contain 23S

RNA. The Q-S d ' i I, contatiNi, thivo arid the 43.S particle contains nine
(it tilie P*) JO ci tv1i% 10kihl '1 il t OW ~ ) ;OS 7 bOSOltlia S11111111it.

Th l.' V ',tjt o te:, iti the -,t.,icc 4 3.t -, 506 occur by thle addition of
the, e\tz r tenl Irotln* 1."

It ha", beetpo ib to prk-rirv hunk-tional 305 subunits by conibina-
t ioll o .ooict t11, 1tal v hiel jotroii strength buffer and a temperature
of' 40"' G. It t it's irst-order ktiieticý;. This has been done fromt lbS
RNA and purit io proteint.. (Trilu-b and Nomrura , J . 1Mol. Diol. 1969, 4(), 391).

Thle t'I fth di skcissjiio of theliv o iir was by, Pr. Mary Lunt (Micro-
hI o-I O*'v Uni t, itepa rtrrertit of Bfiochenuid: try, Oxfordl University), 'The Fate

.~J NicI i A id:du 'iri. %i ,od .n fett t i oný. wi th Bacteriophiages. 11It has
t'eiz known t'ot sortie ti~me tHatim~. 1e~ri it.fIt:k~ted with T-even phage strains
rinv sometimes be miv'er~tifectedi w~ii o. stc.onid T-even phage. This

p~i'~oneio i tez~edt enpr~ cx: i: on 'Sl the second phage is labeled

w'i th 1 1 it~s DNA is Ia,, :i~I~ onveried to cid-soluble f'ragments by tile
iinfect.00 Co.] I . This super-iO'ect ion flNA t reakdown has occurred onl~y when
thle host, bacteoria con taLitic ! nldonlic It"I st, Soconday infection of host
bact enia delic ietit ill ertioniclIea,ýe L ot resil ted in solubilizzation
oit tire :,upe ri rifec tlit , pha,!, DNA. I t i c.iSLJL!1!Sted that temporal
0 .v I Its 1OttI I it c14 Sed by v i rtt s-11 i idk-ed Ji i a:es it t ti ie c ell s urface. These
chlanees p e ltcoltlj I etv int'c t ioer of thi- supe irint'ectirlg phage DNA, the
b1reakdownl of' which Is- at 1eciIar ro,1 cssý caiused bY the host endonuclease 1.

In Ntdin temrporal I cx. n:,j ot turtlhc-r, Lunit and co-workers have
rop r~tf cd irt bacteria icIt itt etidoittici case I have exhibited exten-
sive breatkdowni of' sttporir~f ot, tI 12wT or 14 phage DNA when infected with

T; 11i.#ct'. It appears t¾i~t- tji t brVa~kd1owii was initiated by a T5-induced
I)N~jrsc. Tile laitter enizzytc is irri Inn to that which is detectable early
il T; i ntoct ion whten hto't V.%A i roetkdowri occurs.

I'le v kdd t, ti onl of t'hl o ramp)1te, ot - 10oI t e c ultu re fl uid s at the time
iIrit bac en ti iwe re ori ei tn I Iy ii !00 teOd preývented the breakdown of the

:.ripe V-i nrocc Ii titL! ph ice D)NA becimuse the p roduction of deoxyribonuclease
Wot5 nfillibjt'i"
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The simultaneous infection of E. coli with T2 and T4 phages showed
that some T2 markers were excluded from the progeny. Further experiments
showed that the T4 phage induced the formation of nucleases which attacked
selected regions of the T2 genome and reduced their effect for genetic
transcription and for transmission to progeny phage. This work has led
to the speculation that the procedures by which a specific phage genome
dominates another cenome may depend partly on specific recognition of
the DNA involved. When this occurs, nucleases are formed which attack
parts of the second genome with the result that temporal. exclusion occurs.

M.A. Billeter, J.E. DahLberg, H.M. Goodman, J. Hindley, and C.
Weissmann (from Olaversities of ZUrich, Geneva, and Bristol) authored the
6th discussion, "Studies on the Structure of the Genome of Phage Q,0.1
Dr. J. Hindley mad'Ž the presentation. The structure of the genome of
phage Q,4is being determined by arranging conditions so that the syn-
thesis proceeds slowly at 250 6. By stopping the process, segments of
viral RNA of almost any desired length are obtained. Radioactivity
may be introduced at any point. taequence analysis is performed with the
methodology of Sanger and his colleagues. The genome of' phage QS is
a single KNA strand containing about 3500 nucleotides. The replication
of the plus strand proceeds from the 5' terminal region. The PSiA strands
grow in O.Ob mM phosphate buffer at the rate of 35 residues per ,ec at
37' C. By using 0.01 mM buffer at 25° C, the rate is reduced to 5-6
residues per sec. The ribosomes are preincubated with GTP and ATI. Then
to start the synthesis, [ TP and GTP are added and the reaction is allowed
to proceed for 30 seconds at 250 C. In this time a segment of 16O nucleo-
tides is obtained.

The nucleotide sequtenc,' or rn, :r rat 175 nucleotides has been
established; and a further :eo-,n of I(,O nucleotides is now beingt
studied. In conparin, the seprences I r.-:i the positi-e and negative
sides of the 5' ternrun,1 region it was Iound that they matched.

The conclusions 01 the work to d6te:

(1) No initiation triplet occur:i beoore position 02.

(2) At least u2 nucleotides at the ;' end and| 25 nucieotides at
tne 3' terminus are not osed to ct-2e for j rotein.

(3) The sequence (I'r:Ikn3.N) required for start of svnithensi ol
coat protein is not found ý.ithin the first 100 ,ucleotides from the 5'
end. It is suggested that the co,tt protein cistron is located in
the middle third of the genone. This work is being, continued. Hindley
mentioned that hc is interc:.ted in the instrction signals of the RNA.

Tite seventh preoentatie. was by Prof. H.,3. ubak-drarpe (Institute
of %iroloi!', University of ,`isgiow), 'Nucleic Acids of Animal Viruses."
This was a lucid, in.spirin' : turu revic,,inc work done by the GlasLow
g•roup on developine ui a,!dli t ')aj classification system for anima l
vi ruses bae:ed on doublet alnl' >is of bases of the vinrs nuclei, acid.
This analysi.• ,gives not on0lY ti- 6,'k content but also the frequency of
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the 16 possible two-base sequences (doublets) in the nucleic acid. The
method of classification provides a morc detailed fingerprint of the virus
than that obtained by the determination of double-strandedness or single-
strandedness. By providing information on sequential arrangement of the
different bases in the nucleic acid, it also overcomes the limitation
of the G+C determinations which have been widely used to show species
relatedness among unclassified microorganisms.

While the analytic Procedure is quite involved, in general, the
Kornberg enzyme (DNA polymerase) is extracted from infected cells and
supplied from one labeled nucleoside triphosphate and three unlabeled
triphosphates. The DNA so formed is then purified and degraaed with DNase
and studied for frequency distribution of the 16 possible two-base se-
quences. From this analysis a pattern of deviations fr-om random (62.5
per 1000) expectation is drawn. Then the general designs of the nucleic
acids from different viruses can be compared with each other and with
nucleic acids from the host cells.

Doublet analysis has been carried out on about 20 animal viruses.
The results show that the general designs of these viruses fall into
three groups: first, all small viruses studied showed considerable
resemblance to the highly characteristic general design of vertebrate
host cell DNA, whether their genetic information was stored in doutle-
stranded DNA, single-stranded DNA or single-stranded RNA. Second, all
large double-stranded DNA viruses examined showed general designs which
had no resemblance to host cell DNA, and which had little similarity to
one another. Third, a group of intermediate-sized adenoviruses shoved
some resemblance to the general design of host DNA, with marked similar-
ities to one another in doublet pattern.

This method of virus characterization presents some interesting
information on possible origin of viruses a.nd their parasitism and
specificity of pathogenicity for cells of certain species.

The eighth presentation was by Prof. H. Harris (Sir William Dunn
School of Pathology, Odord), "The Expression of Genetic Information
by Somatic Cell Nuclei." This was a well-done exposition of work
carried out by fusion of bird red-blood cell nuclei into human or mouse
nucleated cells. The synthesis of TUNA and proteins by the cell which
received the new nucleus was studied.

It has been known that the nucleus of a fowl red-blood cell is not
active in its normal cell habitat. However, when it was placed inside
a mammalian cell, it became activated and started functioning. Auto-
radiographs showed that when radioactive precursors were added, RNA was
synthesized by the fowl nucleus. However, the nucleus did not contain
a nucleolus and synthesis of -hicken protein could not be detected.
When mitosis occurred, the chicken nucleus was fragmented and lost.

By blocking mitosis with X-rays, the chicken nucleus continued to
grow. It now developed a nucleolus and chicken specific protein could
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be detected. When the mouse A9 cell was s~udied, it was found that normally
it could not incorporate tritiated hypoxanthine. When the fowl nucleus
was inserted, hypoxanthine was not incorporated until the nucleoli were
formed. Then six days after fusion, hypoxanthine was incorporated and
evidence of inosinic acid phosphorylase was definitely obtained. It was
also found that the RNSA in the ceil was polydisperse until the nucleolus
was formed, then it had the normal ribosome nucleic acid size. Apparently
the fowl nucleus started functioning after the normal cell nucleus had
been killed by the X-ray. The fowl nucleus survived because it was resis-
tant to X-ray treatment before activation. These experiments have indicated
that the RNA, which carries the information for synthesis of proteins and
structural RNA components in the ribosomes, passes from the nucleus to
the cytoplasm either as one structure or is related structures.

ORIGINAL PAPERS

The program of original papers which were presented on the seco",A
day was as follows:

Session A

1. A. Zaritsky (Departrent of Genetics, Unuversity of Leicester) "Rate of
DNA replication in thymine-requirina strains of Escherichia coLi.

2. I.R. Beachant (Department of Genetics, University of Leicester) The
thymidine triphosphate pool in wild-type and thymine-requiring strains
of Escherichia coli K12 and 15."

3. D.H. Williamson, N.C. Marou.das, ano, V. Wilkie (National lnstitute or
Medical Research, Mill Hill and I)epartment of Botany, University Colie-e,
London) "Induction of the cytopLasmic petite mutation in Saccharomrces
cerevisiae."

4. H.G. Nandadase (Department of Genetics, University of Leicester)
"Properties of male derivatives of Escherichia coli mutants defective
in initiation of chromosome replication."

5. J. Collins (Department of Genetics, University of Leicester) "The
Timing of episomal F replication in Escherichia coki at different growth
rates."

6. M.R. Blundell and D.C. Will (Microbiology Unit., Oxf'ord University)
"The accumulation of ribosome precur:ors during inhibition by cobalt
chloride."

7. M.R. Blundell and D.G. W, L! (Aicrobiology Unit, Oxford University)
"Altered ribosomes after inhi[-ition of Escherichia coli by rilampicin.

8. Q. Mehdi and D.G. Wild (Microbiolot:gy Unit, Oxford University)
"Synth•i.•s of ribosomes in a i:',tant of hscherichia coll.1"
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9. G.K. Darby (Department of Virology, University of Birmingham), L.B.
Dumas (Department of Biological Sciences, Northwestern University,
Illinois), and R.L. Sinsheimer (Division of Biology, California Institute
of Technology) "Pyrimidine sequences in the complementary strand of
the replicative form of bacteric'phage OX 174 DNA."

10. J.P. Gratia (Laboratory of Microbiology and Hygiene, University of
Liege, Belgium) "Abnormal prophage excision in terminal deletion lysogens
of phage Oý0. Evidence for a chiomosomal locus of sensitivity to the
K-restriction near the prophage attachment site."

11. R.N. Strange and H. Smith (Department of Microbiology, University
of Birmingham) "Partial purification and properties of a fungal growth
stitulant in anthers which predisposes wheat to attack by Fusarium
craminearuit'."

12. P.N. Hobson and C.S. Stewart (Rowett Research Institute, Bucksburn)
"Growth of two rumen bacteria in mixed culture."

13. M.P. Stratford and AJ. Griffiths (Department of Microbiology,
University College, Cardiff) "Excystment of Hartmannella castellanii."

14. J.G. Anderson and J.E. Smith (Department of Applied Microbiology,
University of Strathclyde) "A fermentor culture system for sporulation
studies on Aspergillus niger."

15. C.G. Orpin and G.S. Coleman (Department of Biochemistry, A.R.C.
Institute of Animal Physiology. Babraham, Cambridge) "The cultivation
of 'ovals$ from the ovine rumen.'

lo. B.M. Mackey and J.G. Morris (Department of Biochemistry, School of
Biolozical Sciences, University of Leicester) "Ultrastructural changes
during sporulation in Clostridium Pasteurianumn."

17. D. Gaudie and H. Tristram (Department of Botany and Microbiology,
University Colleie, London) "Proline biosynthesis: regulation by a
positive control mechanism?"

It. D.A. Stafford and A.G. Callely (Department of Microbiology, Univer-
sity College, Cardiff) "Properties of a pyridine degrading organism"

1'). Lynda M. Sapshead and J.W.T. Wimpenny (Department of Microbiology,
I r[iversity College, Cardiff) "The effect of oxygen and nitrate on
respiratory systems in Micro-zoccus denitrificans."1

20. J.W.T. Wimpenny (Department of MitTobiology, University College,
Cardiff) "Oxygen-induced proton pulses in various species of bacteria"

Session C

21. Janet E. hutchinson, B.W.J. Mahy and R.D. Barry (Department of
Pathoiory, University of Cambridge) "The nature of the ribonucleic
acid sy-nthesized in vitro by Sendai virus-induced ribonucleic acid-
dependent ribonucleic acid polymerase."
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22. P.A. Bromley and R.D. Barry (Department of Pathology, University
of ka.'nbridge) "Studies on the nature of influenza virus ribonucleic acid."

23. Q.R. Miranda and T.S.L. Beswick (Department of Bacteriology and
Virology, University of Manchester) "Anti-interferon factors in the
digestive tract."

24. B.G. SpraAt and R.J. Rowbur- (Department of Botany and Microbiology,
Universi'y Colleae, London) "A mutant in the initiation of DNA synthesis
in Salmonella typhimurium."

25. B.G. Spratt and R.J. Rowbury (Department of Botany and Microbiology,
University College, London) "Production of DNA-less cells in a mutant of
Salmonella ityhimurium."

2e. J. Semal and J. Kunmnert (Facuite des Sciences agronomiques, Gembloux,
Belgium) "Synthesis of double-stranded and single-stranded RNA by cell-
free extracts of barley leaves infected with bromegrass nosiac virus."

27. G.W. Notani (Institute of Molecular Biology, Oenevi.., 5%itzerland)
",.RNA synthesis during growth of phaae T4."

As noted above, Session C was somewhat shorter than Sessi. - A or
B. This was due to time out for a short business meeting of the Sot iety.

There were a number of interestin! papers among those listed above.
Several are reviewed here:

In describing the production of DNA-less cells in a mutant of
Salmonella t=phimurium (Paper No. 25), Spratt and Rowbury referred to
work of Hirota, et al. (J. Mol. 13io. .96!!, 35, 175) and Inouye kJ. li -t.
19b9, 99, ý42) who repirted isolatioj. .f certain E. coli mutants that
continue cell division in the absentc- of DNA snythesis. 6pratt found a
tempcrature-sensitive mutant of S. t-•himurium which was unable to
initiate new rounds of DNA replication w.hen shifted from growth at
250 C to 3"O c. After the shift, thl ceils divided once or twice
depending upon the igrowth medium. The divisic.ny resulted in distri-
bution of the chromosormes in reduced amount in each daughter cell.
On continued incubatiorn, the cel. elongated to tonn filaments. After
about an hoar, cell division conmiii,-'ced at the ends of the filaments and
small cells were formed. Each end of the filament produced more than
one small cell. These c,-I Ls were isolated on i sucroý,e gradient. ihey
contained less than 10,' the DNA of normal cells ani synthesized no
protein, R.NA or DNA. P1. ' P2I was unable to develop in these cells.
The addition ef nalidixi, t,-id at the time of the shift from G0 C to
3 ° C resultei in abrupt -sat ion of cell divi.lion and no snail cells
were formed.

"Partial Purification: .)i Properties of a Funaal Growth )tiamdant in
Anthers which Predispose.s .at to Attack by Fusarium Araminearum"
(Paper No. 11). In this ,,ti, . trange and Smith found a _,rowth stimulant
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in the anthers of wheat which appeared to play a decisive role in the
establishment of infection of the wheat head by Fusarium graminearum.
The presence of t-ie growth stimulant was demonstrated by measuring the
radius of growth of the fungus on agar plates containing extracts of the
plant in wells in the agar. The maximum stimulation produced growth
70% greater than that in the control medium. Extracts of the anthers
were more active than extracts from other parts of the plant. An active
extract was prepared by chromatography on carboxymethylcellulom and by
fractionation with alcohol. The active material was soluble in alcohol,
was a basic substance which did not show specific absorption of uv light
and had a low molecular weight (i.e., it dialyzed through cellophane
(Visking) tubing).

"Excystment of Hartmannella castellanii," (Paper No. 13) by Stratford
and Griffiths. The process of excystment of the soil amoeba Hartnannella
castellaniiwas studied. The cysts used in this study maintained their
viability after exposure to low temperature and extremely dry conditions
(over calcium chloride). Temperatures in excess of 600 C have rendered
the cysts non-viable. Excystment under axenic conditions was induced
by suspending the cysts in 4% to 9% peptone solution. Although simple
media and bacterial extracts are less effecAve, in general, cysts
exhibit the same nutrient requirements and temperature and pH optima
for excystment as for growth. The time required for excystment was
somewhat variable, but the process usually took three to five days and
was relatively synchronous within each culture.

With H. castellaniithe procesr of excystment consisted of at least
three stages: (a) initiation phase, not much was seen during this
phase, although cysts suspended it 0.15 n MgCl 2 showed vacuolation of

the cytoplasm. This was the first sign of growth; (b) pre-emergence
phase -- during this time t'- cysts showed some increase in dry weight,
there was an increase in toCtl 3cid phosphatase activity and there was
a slight increase in oxygen consumption; (c) the outgrowth phase --
during this phase amoebae emerged and appeared in the culture. After
outgrowth, structurally perfect but empty cysts remained, so that
apparently the emergence was through a pore in the cyst wall.

CONCLUSION

Each meeting of the Society is held at a different place. This
provides opportunities for members to become acquainted with workers at
the various laboratories throughout Britain. Each meeting includes a
one- or two-day symposium, as well as sessions for the reading of
original papers. The subject of the Symposium is usually related to the
work being conducted in the institution where the meeting is held. Ab-
stracts of each original paper and of the two one-day symposia are pub-
lished in the Journal of General Microbiologv. Complete texts of the
presentations made at the two-day symposium in April are published each
year by the Society as a Symposium Volume. To date 20 volumes of
symposia have been published.
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The Society also takes an active interest in international aspects
of microbiology. Recently a North West European Group of Microbiological
Societies was formed, including the Societies of Denmark, Finland, Great
Britain, Norway, Sweden and The Netherlands. Meetings are held annually
in one of the member countries, except during the year when an International
Microbiological Congress meets.
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