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1977 PHYSARUM CONFERENCE: TAMPA, FLORIDA

The North American meeting this year will be in association with the Second
International Mycological Congress, August 27 - September 3, 1977. Symposia of
special interest to Physarum researchers have drawn the participation of a number
of overseas associates, maklng this meeting particularly attractive and the co-sched-
uling of the 1977 Physarum conference quite compelling. Following discussions
among Ned Holt, Henry Aldrich, Gene Goodman and Tom Evans, the following situation
emeTges:

1) There are many sessions within the Congress that will no doubt be of
interest to us (a brief compilation prepared by Henty Aldrich is on
p. ). In particular are two symposia ('The Biology of Physarum"
and "Biochemistry of Differentiation in rhe Cell Cycle™) plus a round
table ("Slime Mold Phylogeny"), all scheduled for Wednesday.

2) Contributed papers are to be presented in poster gsesziong. There will
be a special Physarum poster session on Thursday or Friday of that week.
Abstracts must be submitted by April 1, 1977. Abstract forms are part
of a registration packet and are to be obtained by writing to
Dr. M.S., Fuller, Dept. of Botamy, Univ. of Georgia, Athensz, Georgia
30602 (telephone: (404) 542-3732). Indicate on the registration
material that you have been invited by Henry Aldrich to present your
paper in the Physarum poster section. Please send a copy of submitted
abstracts to the PNL for inclusion in the next ncwsletter.

3) A Physarum "workshop' is being organized by Gene Goodman. To be con-
vened on Thursday evening, the format of this session will be rather
informal resembling that of past Physarum meetings. To get on the
agenda, you must submit a brief description of your presentation by
July 1. These abstracts, along with the poster session abstracts,
will be printed and available at the congress. ALL SUBMISSIONS ANy
QUESTIONS RELATING TO THIS SESSION MUST GO TO: Dr. Eugene Goodman,
Division of Science, University of Wisconsin - Parkside, Kenosha,
Wizconsin 53140 (telephone: (414) 553-2422),

4) To participate in this Physarum meeting, you must register as a memher
of the Second International Mycological Congtess. Pre-registration
material can be obtained by writing to Dr. Fuller, As is rypical of
international meetings these days, the cost is high (approx. $60);
however, this congress affords us a find opportunity to meet with
colleagues from around the world and should provide the basis for an
excellent conference,

5) An informal Physarum dinner will be arranged for Friday evening,
September 2, 1977.

Further details regarding rhis meeting will be sent our with the next PNL
this spring. In the meantime, you've just got time to submit abstracts for the
poster session.

THIED EUROPEAN FHYSARUM WORKSHOP

This outstanding three-day conference at Ruttihubelbad, Switzerland, was
organized by Richard Braun and colleagues. Abstracts from the meeting are
included with this mailing of the PNL.
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Symposia and Special Interest Meetings of Probable Interest to Physarologists
Attending Second International
Mycological Congress

Tampa, Florida, Aug. 27 - Sept. 3, 1977
University of South Florida

Morning Symp.

Afternoon Symp.

Evening Spec. Int. Meeting

Mon, Aug. 29 RNA & Protein Reg. Dimorphism Poly-A (J. Lovett, chm)
Alberghina Stork Mycology & Analytical
Lovett Sypherd Technology (W. Hess)
Lacroute Cassone
Huttermann Clark-Watker
Carbonell
Tues., Aug. 30 Wall biosynthesis
‘ Bracker
Gooday
Cantino
Hori
RNA-containing viruses Cell Wall Growth Dev. & Ecology of Cellular
Lemke Buck Nickerson S1ime Molds (H. Hohl, chm)
Day Kleinschmidt Wessels
Saksena Young
Streiblova

Wed., Aug. 31 Biology of Physarum

Biochem of diff,

S51lime mold phylogeny

Rusch in cell cycle Alexopoulos

Les tourgeon Sauer 0live

Braun Ashworth Raper
Woh1farth-Bottermann  Cummins Perkins

Haugli Halvorson

Lafontaine

Daniel

Thurs, Sept.l Genetic & morphogen. Mitosis Physarum facts, flops,

of higher Basidios Heath foibles, futures (Goodman,
Day Forer chm)

Butler Pringle

Raper Kubai

Wessels

Stamberg

Fri, Sept. 2 DNA-containing fungal

Physiol of obligate Microtubuies & mitosis

viruses parasitism (I.B.Heath, chm)
Kazama Staples

Myers Coffey

Esser E11ingboe

Slonimski M. Shaw

sat, Sept. 3 Morphogenesis of

Mushroom morphogenesis

fungal sex organs Csce
Beckett Good;y
Ethnomycology fFuEn
A. Smith MWasson Uﬁgnard
Schultes Lowy




TITLES AND SUMMARIES IN FRINT

Apogamic Development of Plasmodia in the Myxomycete
Pleysarim polycephalum: A Cinematographic Analysis

R, W. Anverson, 12, ). Coore ' and Jenmoer Dee

ypartment of Genetics, The Yniversity, Leicester, England

|‘r'[‘|:-‘lll;|:~! i B 240 (l‘)?ﬁ)

Received November 10, 1975

Surmmary

Seeain CL of Physaram polycephoiem fonms moltinueleate plasmodia within clones of
uninuvleate amocbae. ‘The plawuodia have rhe same nuclear DNA content as the amocbac.
Analysis of plasnwodial developmiene, using time-lapse vinematography, showed that binucleate
cells were forted as a result of nuelear division in uninuclears cells. Binucleare cells devel-
aped into plasmodia by furcher nuclear divisions and eell fusions, No fusions invalving
uninucleate cells were observed. A teniooscey increase in cell and nuclear sive occurred at
the time of biroleate cell formarion.

Vol 68, 561, 1976 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

ADENYLATE CYCLASES IN PHYSARUM POLYCEPHALUM:
INHIBLITION OF A NUCLEAR ENZYME BY POLYAMIRES
v, J. Atmarl, J. A. Westland, G. Garciaz, and G, D, Kuehn3
Department of Chemistry
New Mexico State University
Las Cruces, New Mexico 88003

Reraived Hovember 3, 1975

SUMMARY: Twn distinct adenylate cyclase enzymes have been found In Physarum
prlycephalum.  One 1z derived from izalated nuclei and 1s potently inhibited
by an equimolar combination of the three polyamines, putrescine, spermidine,
and spermine. The second enzyme is particulate, derived from the cytoplasmic
compartment, and is insensitive to Inhibition by the polyamines. These obser-
vations support a potentiml role for the polyamines in the control of adeno-
sine 3',5"-monophosphate synthesis in P. poelycephalum nuclei.
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The Genetic Basis of the Incompatibility Reaction
following Plasmodial Fusion between Different Strains oﬁf |
the Myxomycete Physarum polycephalum e

By M.J. CARLILE

Department of Biochemistry, Imperial College of Science and Technelogy,
Landon SW7 24Z

Jonenal of General Microbiology (1976}, 93, 371-376

SUMMARY

Post-fusion incompatibility among plasmodia derived from Physarum poly-
cephahan strain 29 is controlied by interactions between alleles at three loci, two of
which are linked. A reaction will occur between a plasmodium which is helero-
zypous or a homozygous dominant at a locus, and one which is a homozygous
recessive at the same locus. Depending on genotype with respect to the three loa,
incompatibility reactions among plasmodia can be absent, unilateral or bilateral,

CONTROL OF CHEMOTAXIS IN PHYSARUM FPOLYCEFHALUM

A, O H. DURHAM and E. B, RIDGWAY. From the Department of Biochemistiry and Biophysics, Uni-
versity of California, Sun Franciseo, California 94143 and the Department of Physiolopy, Medical College of
Virginia, Richmond, Virginia 23298, 11, Durham®s present address is Laboralaire des Virus des Plantes,
Tnstitut de Biologie Moleculnie et Cellulpirg, 15, Rue Descartes, 67000 Strasbourg, Franee,

-
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Volume 61, 2314 FEBS LETTERS Janyary 1976
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DIFFERENTIAL CLEAVATE OF FHYSARUM DNA FROM DISTINCT POINTS
OF 5 PHASE BY RESTRICTION ENZYME Eco RI

Helmut FOUQUET and Helmut W. SAUER

Foehhereich Riologie der Universitst, 775 Konstanz, West Germany




....... 30
Temperature-Sensitive Mutants of the Slime Mould Physarum palycerplw
1% (1976)

I1. Mutants of the Plasmodial Phase Moiee. gen. Genet. 149, 113

Elliot C. Gingold!, William D. Grant?, Alan E. Wheals?, and Marian Wren
Depariment of Genetics, The University, Leicester LE1 TRH, England

Summary, Mcthods are described for the isolation
and testing of tempcrature-sensitive plasmodial
strains of Physarum polyeephalum. Nineteen tempera-
ture-sensitive strains were found by screening plasmo-
dia derived from mutagenised amoebae and the prop-
erties of these are described. A scheme is outlined
for the detection of specific mitotic cycle lesions
amongst temperature-sengitive strains, and the prop-
erties of a presumptive mitotic cycle mutant are de-
scribed, "

Synthesis of Ribosomal RNA during the Mitotic Cycle
in the Slime Mould Physaiumpolycephalum

- -

Leonird HALL and Geollrey TURNOCK

Deparinert of Brochemistry, Lniversity of LeifCster

Lr. ). Hiochem., 62, 471 =477 (1976)  3)

¥

1. An isolope dilution technique has been used 1o analyze the synthesis of metabolicatly stable
nucleic acids during the mitotic ¢ycle in surfuce plasmodia of the slime mould Plriyvsarum polveephafim,
Microplasmodia that had been labelled with |*H Juridine weré used Lo prepare a surface culture, after
u period of growth long enough to ¢nsure that radioactivity was presenl only in IRNA, rRNA and
[INA. The synthesis of TRNA or nuclear DNA during the growth of the surface plasmodium was then
lollowed by measuring the specific activity of the nucleic acid.

2. Synthesis of rRNA during the mitolic cycle shows the following characteristics: (a} it is low
during the immediate period of nuclear division, (b} synlhesis is then continuous throughout inter-
phase and (¢} the rate of synthesis increases 5— 6-fold between the beginning and end of interphuse.
These results are discussed in relation Lo the pattern of replication ot the genes for rRMNA,

3. Approximately 80", of the nuclear DNA replicates during the first 90 min of the mitotic eyele:
completion of replication. however, occupies the remainder of inlerphuse.

LEVELS OF RNA POLYMERASES DURING THE MITOTIC CYCLE OF
PHYSARUM POLYCEPHALUM

ARMIN HILDEBRANDT and HELMUT W. SAUER
Faehbereich Biologie der Universitit, Konstanz (G.F.R.)
Biochimica el Biophysica Acta, 425 (1976) 316—321

Summary

Two RNA polymerase activitics were quantitatively solubilized in plasmodial
homogenates from Physarum polyeephalum by sonication at 0.5 M ammonium
chloride concentration. The proportions of RNA polymerases A and B were
determined by four different methods.

Equal activity levels of both enzyme A and enzyme B were detected through-

out the synchronous mitotic cycle of Physarum,
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ARCHIVES OF BIOCHEMISTRY AND miornvscs 176, 214-217 (1976)

Differential Template Specificities of Nuclear RNA Polymerasgs
Isolated from Physarum polycephalum

ARMIN HILDEBRANDT anp HELMUT W. SAUER

Fachbereich Biologie der Universitit Kongtanz, Postfach 7733, 775 Konstanz, West Germany
Received March 2, 1976

RNA polymerases A and B from Physarum were more aclive oty denatured homole-
pous, calf thymus, or phage DNA than on the corregponding native templates. We
obtained distinct patterns of template activities for various gingle- and doubla-atranded
gynthetic homaopalymers and alternating copolymers. Some templates were copied asym-
metrically. All dC-rich structures were highly active templates. Poly(dA) was efficiently
transeribed only in combination with oligoidT), not with poly(dT). Differential activities
of enzymes A and B on several gynthetic templates and phage DNA suggest different
requireinents for the RNA synthesis by the two RNA polymerases from Physarum.

Experimental Cell Rescarch 97 (1976) 4184235

ADVANCE OF MITOSIS BY HISTONE PHOSPHOKINASE

R.J. INGLIS.' T. A, LANGAN."H. R, MATTHEWS,' D. G, HARDIE!
and E. M. BRADBURY!

Wepuriment uf Fhysics, Purtsmuouth Polvtechnic, Gun House, Humpshive Terraee, Puortamouth, UK,
and IDepariment of Pharmacology. University of Celorada, Schaol of Medicine,
Denaver, CO RI220, 1/SA

SUMMARY

The previous observation that growth-sssociated histone kingse (HKG) from Ehrlich ascites cells
brings ferward mitosts in Physarum palveephalum has been confirmed with mare step | histone
Einase and 4 more purified (slep 2) histore kinase and the statistical significance of the results
assessed. The mitosis appears normal in the phase contrast microscope and DNA synthesis is
initinted after mitosis as usial, In vitro the growth-associated histone kinase phosphorylates
chromating the phosphate appearing in F | histone, The results arc interpreted as providing support
for the hypothesis that prowth-associated histone Kinase controls the initiation of milosis through
F 1 histone phosphoryhation and chromosome condensation.




Physarum Tropomyosin-Troponin Complex
Isolation and Properties!

Toyoki KATO and Yuji TONOMURA
Department of Biology, Faculty of Science, Osaka University,
Toyonaka, Osaka 560

' J. Biochem., 78, 583-588 (1975)

-

The relaxing protein (TM-TN complex) was isolated from plosmodia of Plysaiuwt,
AD3-wel clectrophoresis revealed that the relaxing protein consists of tromomyusin
subunits with a molecular weight of 35,000, troponin subunits with molecular weights
of 33,000 (1) and 24,000 (D) znd scveral other components. No component corre-
sponding to muscie troponin-C {MW=18,000) was detected in the plasmaodium
relaxing protein, The relaxing protein combined with muscle F-actin, and inhibited
the ATPase [EC 3.6.1 3] activity and supcrprecipitation of reconstituled muscle
actomyosin in the absence of Ca®* {ons. This inhibition was reversed by adding 1
uy Ca*" lona.

CHANGE IN ATP-PYROPHOSPHOHYDROLASE ACTIVITY DURING
SPHERULE FORMATION OF PHYSARUM POLYCEPHALUM

MASARU KAWAMURA, NOBUKQ TONQOTSUKA and KEI NAGANO
Dapartment of Biology, Jichi Medical School, Yekushiji, Tochigi (Japan)
Binchimica et Biophysica Acta, 421 (1976) 195—202

Summary

The activity of Ca?*-dependent ATF pyrophosphohydrolase was found to
fluctuate during spherule formation of the acellular slime mold Physarum poly-
cephalum under starving incubation. The enzyme activity increased up to
16-fold at the 3rd day of the starvation, then decreased drastically to less than
its original level. Column chromatography of the enzyme preparation suggested
that the increase in the activity was due to de novo synthesis of a new isozyme.
Cycloheximide inhibited the-synthesis, The two isozymes were different in
their Ca** sensilivity, the new one being less sensitive.
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ACTOMYOSIN CONTENT QF PHYSARUM PLASMODIA
AND DETECTION OF IMMUNOLOGICAL CROSS-
REACTIONS WITH MYOQOSINS FROM RELATED SPECIES

PDECTRICH KESSLER, VIVIANNE T. NACHMIAS,
and ARIEL G LOREWY

Erem the Department of Bistogs, Hiserford College, Flaverlond, Peansshoania 19041, and the
Ly parctineat of Anatomy, Schaal of Mudiving, Linsveraity of Pewnsy vonia, Phidadelphng, Penmsy b ania

19174

ABSTRACT

The content of myosin in plusmodia of the myxomycete Phyvsarum polveephalum
was meitsured by ao inumuanclogical technigue, quantitative microcomplement (€°)
fixation. Migrating plasmodia (starved after growth on rolled onts) contained 0.60
4+ 0.08 (50 mg myosin per g fresh plasmodia. Myosin comprised 0.77% 1+ 0.03
(513 of the rotal plismodial protein. When total plasmaodiad proteins were
separated by electrophoresis on SDS-polyacrylamide gels, a large amount of
protein appeared inou band comigrating with muscle actin, Densitometry per-
formed after Coonmassie bl staining indicated that as much a5 15 25% of the total
protein in the plasmodiom could be actin, This gives an actin/mywsin rutio by
weipht in the mysxomycete plusmodiam as high as 19 33, a very “actin-rich™
actomyosin compared with rabbit skeletal muscle actomyosin with an actin/
myosin rtio of 0.6, Starvation stimutates rapid migration and is correlited with a
higher percent of both myosin and actin in the total protein of the plasmodium
compired with normully growing cultures. Immunologica! cross-reaction of
myosins fTom o variety of species wis measured by C' fixation using an antiserum
produced aguinst purificd native myasin from F. polycephatum.  Although
myxomycete and vertebrate striated muscle myosing have very similar morphologi-
cal and biochemical propertivs, and apparently possess similar binding properties
to F-uctin, only myosins from mysomyeetes in the order Physarales, tather
closcly related to P, polycephalum, gave detectable cross-reactions. This finding
suggests that many amino acid sequences in myosin have been variable during
evolution.




Chemotactic and Other Responses of
Plasmodia of Badhamia utricularis to an Extract of Srereum hirsutu
and to Certain Other Substances

By D. KNOWLES* anp M. F. MADELIN
Department of Botany, The University, Bristol BS3 1UG

' Journal of General Microbiofogy (1075}, 8o, 215-244

SUMMARY

An cxtract of the basidiomycete Srercum hirsutum attracted plasmodia of
Badhamia utriculuris. Attracted plasmodia moved at a fairly constant speed until
they contacted the source of attractant. The plasmodial front was dirceted
towards the source by the production and advance of lobes at the nearest point of
the front, and the attcnuation and withdrawal of lobes in more remote purts,
Directly applied extract halted the normal reversals of protoplasmic streaming in
plasmodia and induced one-way flow for up to 25 min. It also caused accumulation
of protoplasm, and swelling and lengthening of the treated plasmodial strands.
Benzamide, a non-volatile anaesthetic, also suppressed protoplasmic low reversals
and caused protoplasm to accumulate in swellings but did not cause chemo-
taxis. Extracl from one other fungus, Merarriizium danisepliae, possessed very
similar activity to Stereum cxiract.

A method of isolation of mitochondrial nu-  Swmmary. A targe amount of nucleoids could be ivo- /
Tears? w e . . lated from mitochondria of the slime mold Physarum
cleoid of Physarum polycephalum and evi- palyeephatum by treating the mitochondria succes-
dence for the presence of a basic protein sively with Triton X-100 and Nonidet P40 followed by
centrifugation. The preparalion retyined the ulira-
T. KUROIWA. 8. KAWANO and M. HIZUME, De-  structure characteristics of the intact mitochondrial
partment of Biology, Feculty of Science, Okayama  vucleoid. The population of proteins extracied from
University, Okavama 700, Japan the nucleoid prepuration was analysed by polyacryl-
amide pel electrophoresis, The result indicated pres-
Exptl. Cell Resz. 97, 435 (1976) cnce of at least one specics of busic protein,

Nuclear behaviour during meiosis in the myxomycete
Physarum polyccphalum

MORTEN M. LAANE & FINN B. HAUGLI

Laane, M. M. & Haugli, ¥. B. 1976. Nuclear behaviour during meiosis in the
myxomycete Physarum polycephalom. Norw, [, Bat, 25, 7-21.

Spore cleavige and meiotic events are not strictly coupled in the myxomycete
Physarum  polycephalum. Meiosis noemally occurs about 20 hours alter spore
cleavage, but 'in rare cases nuclei may go through meiosis in the developing
jporangium hefore spore delimination. More than one nucleus is often included
in a single spore. Up to theee of the four nuclei resulting from meiosis may
degenerate. Thus, mature spares arise via different pathways. These conclusions
are based on light- and electron microscopical techniques together with Feulgen
fluerescence measurements of relative DNA content per nucleus.

M. M. Luane, Botanical Labaratory, University of Oslo, P. O. Box 1045 Blindern,
Oslo 8, Norway.

ﬁ B. Haugli, Institnte of Medical Biology, University of Tromsa, N-90th) Tromsa,
Grway.
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Examination of Fungal Nuclei with the
Fetﬂgen-Fluorescence Method

By Morien Motzlcidt LAANE !} and Thore LIE

"

-
pMikroskopio'” Bd. 31 (1875), 8. sa—00 V/

v

A ample modifiecd Feulgen-tiuorescence toethod 1+ deseribed which gives very bright
Huore=cine finelel i seveora! funoni soecies, making a derasied study of nuclear behaviour possible.
The spweunens are xed in 3 part. stmolute sthanol and 1 part rlaciml seetie woid for 4 minutes.
then hydrolysed ao 5 X HC for & munutes at 20°C, minwed 1a dustilied water and placed m the
Foulpen sulution fur 10 minutes. Toe samples are rinwea reversl times in S0, -water, debvdrmed
with cthanel and embedded in Euparal, Althouch nn stauior esn be sen by ondoneye bricht-
field MucHmeepy. Ah IO DUCiear fuoresceney i wen by taident preen-light exeitaoon jinter.
ference preen filter combnation Zer« BP 546, dichrownie murror FT 55, abeorption Gilter L &0,
The method enables nuclesr abd fpromosomal rescarch 1o many fuogal species that have been
difticult or unpusside 1o xiady by other stainng methn-.

.71, 7789, 1976 BIOCHEMICAL ANT BIOPHYSICAL RESEAICH COMMUNICATIOMS

FLUCTUATIONS TN CYCLIC ADENOSINE 3*:3'-MONOPHOSPHATE AND
CYCLIC GUANOSINE 3';:5'-MONOPHOSPHATE DURING THE MITOTIC

CYCLE OF THE ACELLULAR SLIME MOULD PHYSARUM POLYCEPHALIM
Jamgs R. Lovely and Richard J. Threlfall

Dopartment of Botany, Imperial College, London SW7 2ZAZ, U.K,
sweecived May 25, 1976

SUMMARY  Cycqlic adenosine 3':5'-monophosphate (eyclic AMP) and
cyclic guanosine 3':5'-monophosphate (gyclic GMP} have heen
determined at half-hourly intervals throughout the mitocle
cycle of Physarum polycephalum. Cyclic AMP was constant at
lpmole/mg protein throwghout except for a transient peak of
17pmoles,/mg protein in the last quarter of G2. Cycllic GMP
was more variable (2-dpmole/mg prokein) rising o' 9.5pmole/mg
protein during the 3 hour § period and to 7pmole/mg protein
during the last hour of G2. The significance of these changes
is diocussed.

Attraction of Plasmodia of the Myxomycete, Badhamia utricularis,

by Extracts of the Basidiomycete, Stereum hirsutum

By M. F. MADELIN,. FIONA AUDUS* anp D. KNOWLESY |
Depariment of Botany, University of Bristol, Bristol BSS (UG o ‘

Journal of General Micrabiofogy (1975), 8o, 220-234

SUMMARY

Picces of the fruit body of Stereum hirsuium attracted the migrating plasmodia
of Badhamia wiricularis ul a distance of 4 cm. Extracts of fruit bodics made with
organic solvents could attract, but aqueous extracts could not, Cultured mycelium
and extracts ol cultured mycelium also attracted strongly. but activity was not
dotocted in anltnre filtrate. Phase separation with organic and agqueous phases
concentrated the attractive pringiple. Paper chromatography indicated the presence
ol a single substance of high activity which migrated in isopropanol-ammonia—
waler with an R, of 083 to 0-88 and in butanol-acetic acid-water with an R, close 1o
o-g. The active extracts from [ruit bodies and culturcd mycelium were therme-
stable. The attractant diffused through both aqueous and gascous phases.




Defined and Semi-defined Media for the Growth of Amoebae
of Physarum polycephalum

By CLARE H. R, McCULLOUGH anp JENNIFER DEE
Department of Genetics, The University, Leicester LE1 7RH

Journal af General Microbialogy (1976), 05, 151-158

SUMMARY

Amochae of the truc slime mould Physarum polycephalum were cultured in two
fully-defined liquid media containing amino acids, glucose, three vitamins, and a
buffered salts solution, Absolite requirements were demonstrated for methionine,
haematin, thiaming and biotin, all of which were known to be specific requirements
of the plasmodial stage. Methods are described for large-scale culture in three
semi-defined media.

[

Antibody to Physarum myosin -
I. PREPARATION AND FUNCT IONAi; EFFECTS
Immunclogy 1976 30 419

V. T. NACHMIAS & D. KESSLER Department of Anatomy, School of Medicine, University of
Pennsylvania, Philadelphia, and Department of Biology, Haverford College,
Haverford, Pennsylvania, U.S.A.

Summary. Preparation of antibody to Physarum

myasin is deseribed, and evidence is presented that

the antibody is specific for this molecule. A diffusion

coefficient of 1 x10-7 em?/s is estimated. The anti-

body interfered with myosin enzyme activity and

with superprecipitation of actomyosin. It did not
. ¢ross-react with rabbit striated musele myosin,

OSCILLATIONS OF CALCIUM ION CONCENTRATIONS /
IN PHYSARUM POLYCEPHALUM

E. B. RIDGWAY und A. C. H. DURHAM. From the Depariment of Physiology, Medical College of
Virginia, Richmond, Virginia 23298, and the Department of Biochemistry, University of California, San
Franciseo, California 94143, Dr. Durham's presemt address is the Laboralotre des Virus des Plaptes, Tnstitat
de Hiologie Moleculaire et Cellulaire, 67000 Strasbourg, France.

Tin Juurxan oF Crir Bionouy « Voruse 69, 1976 ¢ papes 223226
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Cytologische Untersuchungen zur Endo- und Exocytose
bei acelluliren Schlcimpilzen'

Rovr Sriemesiine und WILHELM STOCKEM

Institut fiir Cyrologic und Mikromorphologie, Universitit Boun, Bundesrepublik Destsehland

Mit 9 Abbildungen

Pronoplisna 88, 243200 (1975)

Summary

Cytological Studies on Endo- and Exocytosis in Acellular Slime Molds

Acellular shinve maolds (Physaram conferwn) ke up food particles by endocyeosis, Duaring
the uptake of a wpecial food mixtare consisting of five compunents (Aerosil, pigment of ink-
fish, yeast, sarch, and alewron) the plasmodium tooses its typical vein-like structuee for a
certain period by building a coherent plasma mass spread ovee the food. The different
components of the Tood are ingested in the basal region of che plasma masy vither singular
and seleetiv or as big compused portons, The diamcter of the so-formed endosomes diffees
berween tand 50 pm depending on the nature and size of the food parrickes.

Afier finishing food uptake the plasmodium rebuilds the dharagreristic necwork habirus with
the shuttle streaming inside the veins as it is typical for acellular slime molds,

Food vacuwles are pransported by the streaming endoplasm until it contenes i digested.
Some hours later endosomes with its iadigestible resrs assemble in the basal region of the
veing where they are deposited in the stavionary ccroplasm. The rests of the food particles
are seprepated imo g peripheric system of eell membrane invaginations which separares
endoplasn Trom ecoaplasm and whidh opens w the external environment by numerous pores.
Indigestible rests of food particles are defecated by exoeytosis, The significance of the
cisernlike cell membrane invaginations for the secretion of indigescible produce and slime

substances is discussed.,

THE CONTROL, OF MITOSIS IN PHYSARUM POLYCEPHALUM

The Effect of Lowering the DNA : Mass Ratio by UV Irradiation

P E.SUDBERY ' and W. D). GRANT
Depetrtment of Genetios, University of Leicester, Lefcester, LED 7R, UK

Experimental Cefl Rexearch 95 (1975) 405415
SUMMARY

A el for the contral of mitosis is presented and. along with four other models described
previously, is tasted by the response of Physaram polyveephalom o UV irradiation, Phemodia
were irradinted following the second mitosis (M H) after fusion of microplasmodia, As shown by
uiher wuthors, the onset of the next mitosis (M 1) was delayed but the pariod M IOI-M IV wis
shortgned relative to control plasmodia. 1t is shown that the period M HI-M 1Y cannot bhe
shortgned beyomd o minimam of 6 h despite increasing doses of UV, This minimuom iength is
shown w be relatively independent of growth rate. If conditions were such that the lenpgth of
M [HI-M 1V wus shortened to this minimum value the length of MIV-MY was also shorter than the
corresponding control period. IF the period MII-M IV was longer than the minimum following
irradiation then the length of MIV-MV was not shortened, [t is argued that only the latter
situation allows models to be tested and iis shown how the observed resuit is consistent with only
twar of the five models considered. A further test compired the fength of M IH-M 1V under these
vonditions with that predicted from the amount of DMNA destroyed by the UV, Fhis result was
consistent only with the same (wo models,

Ve
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PHYSICAL PROPERTIES AND CHEMICAL COMPOSITIONS OF CYTO-
PLASMIC AND MITOCHONDRIAL MALATE DEHYDROGENASE FROM
PHYSARUM POLYCEPHALUM ‘

W. MARTIN TEAGUE and HEMRY R, HENNEY Jx.
Department of Biology, University of Houston, Houston, Texas 72004 (U.5.A.)
Riochimica et Biophysica Acta, 434 (1976) 118-125

.

SUMMARY

The malate dehydrogenase isoenzymes from Physarum polycephalum have been
purified to homogeneity as confirmed by gel filtration chromatography, polyacryl-
amide gel disc electrophoresis and analytical ultracentrifugation,

Certain physical and chemical parameters of the malate dehydrogenase iso-
cnzymes reported here include sedimentation, molecular weight and subunit molecu-
lar weight. Most unique of the differences between the isoenzymes were the widely
separate isoelectric points of 9.83 for mitochondrial malate dehydrogenase and 6.14
for the supernatant malate dehydrogenase. The amino acid analyses of each form
were done revealing the isoenzymes were unquestionably unique proteins differing in
the content of ten amino acids.

Thermotaxis tn a Slime Mold, Physarum polycephalum P

WUNG-WAI TSO and TAG E. MANSOUR?

Department of Pharmacology, Stanford University Medical School,
Stanford, California 94305

Physerum polycephalum is thermotactie toward 29+ 1°C avoiding
both higher and lower temperatures. 29°C appears to be a combined optima
for growth and locomotion, It is likely that thermotaxis is a more efficient
way of avoiding unfavorable temperature than transforming into spherules.

. BEHAVIQRAL BIOLOGY, 14, 493-5(4 (1975)

Temperature-Sensitive Mutants of the Slime Mould Physarum polycephalum
1. Mutanis of the Amochal Phase Malec. gen. Gener, 149, lllllr—-llil(i976}

Alan E. Wheals!, William D. Grant?, and Brigitte M. Jockusch? ?//
Mux-Planck-1nstitut fiir Biologie. Abt, Melchers, D-7400 TUbingen. Federal Republic of Germany

Summary. A replica plating method for isolating s
amoebal mutants of Physarum polycephalum has been
devised. Temperature-sensilive mutations occur at a
frequency after nitrosoguanidine mutagenesis of 10~*
pet survivor, are stable but are not usually expressed
in the plasmodia formed from these amoebae in
clones. Some of these mutants appear to be cell-cycle
stage specific.



Cycling Aggregation Patterns of Cytoplasmic F-Actin
Coordinated with Oscillating Tension Force Generation™*

K .-E. Wohlfurth-Bottermann and M. Fleischer

Institut fiir Cytologie der Universitit Bonn

Cell Tiss, Res, 1035, 327 —344 (1976)

Summary. Isometric contracting protoplasmic veins of Plivsarum polyveephafum
show cycling patterns of cytoplusmic F-actin, dependent on their oscillating
gontraction behaviour (minute rhythms). The process of fibrillogenesis repre-
sents a parallel arrangement of F-actin chains (“plasma filaments, microfili-
ments™) during the isemetric contraction phase. A part of the results of the
presenl work corroborates previous results on stretch-activated veins which
showed that the fibrillar form of F-actin reflects the isometric contracted
state.

During isometric relaxation phase, a disaggregation of the fibrillar pattern
takes place and is accompanicd by a deparallelisation of F-actin chains. There-
fore, the isometric relaxed state of cytoplasmic actomyosin is non-ﬁbrilla}r
in nature. Thus, the morphologically detectable fibrillar form of cytoplasmic
actomyosin, according to physiological interpretation, is solety representative
of the isometric contracted stale.

The question whether asscmbly-disassembly processes, ¢.g. G==F-actin-
transformation, play a role in the contraction-relaxation cyele is discussed.

€. R. Acad. Se. Paris, ©. 283 (8 novembre 1976) ‘ . SérieDd 136l

PHARMACOLOGIE.  Mise en cvidence dv Caction dioieined henzinidazole 2 vt carba-
mictte (MBCY e ddee miétdipd [5 (2 thicuvl carbornd) | H benzinvidazole 2 vl carbamare] {17934
sur de nevau de Physarum polycephalum (Mivemyedies). Note (*) de MM, Michel Wright,
Amdré Moisand, M™" Yvetie Tollon ¢i Marie-Louvise Oustrin, presentée par M, Rend
‘Fruhaul.

The tosicily of (hese compounds was determined in the amoehae and plasmodia. An clegiron
mictrosgopic stidy shows an inerease i noclear sive which s in agreement with the incregse ol
the total amownt off DNAL Micrarabades are present but they sre nod orginneed o a normal
mitetie appatatus. Some other noglear aboomalities are described. :




TITLES AND SUMMARIES IN PRESS

NUCLEAK DNA CONTENT AND CHROMQOQSIONLE
NUMBERS THROUGHOUT THE LIFE CYCLE

OF THE COLONIA STRAIN OF THE
MYXOMYCETE, PHYSARUM POLYCEPHALUM

Joyelhk MOMBERGH
Crenetics Department, University of Lefcester LRy q R, Kngland

SUMMARY

Nuclear TYNA content amid ploidy have been determined ar different seages of the Tife evele
of the Coloniy strain of the imyxomycete Phvsaran polveephaion. Anulyses ar the plismadial
st showed that () Burton and Feubgenr DINA unalvses opreed within 18", with atrains
which ranyped from ot to 36 pir of DNA per nucleus: (8 S-phase i Coloniu is during the
early part of interphyse psoin the Wisconsin straing (¢} tn heterothallic and heterothallic =
Cidonia grossed straing there are 1-o-1-2 p of DNA and 7o chromosaimes per nueleas and
in Colomia 6 pe of DNA and 40 chromosonies.

Cremminating spores of all strains contained nne population uf cells witly about o8 pe of
DNA and jo chromosemes and another of larger cells with up to 2-5 pp of DNA and 200
chromosumes, ‘I'Tre polyploid nuclei comprised = 209, of the toral in heterothallic strains,
2-05 " in heterothallic «© Colonma crosses and 25-75 %, in Colonin.

A methad was devised for making chromosome spreads of mmochue grown on bacrerial
Lrwna, Cells were frse cxposed, to dilute formaldehyde at 20 C for 30 min, then spread on
slides with hot lactic actd and statned, Such spreads of CLJ (Colenin) and RSPy (hetero-
thallie) wmochse both contained aboaut 49 chromosomes.,

The daty are consistent with the view that Colonta is baploid throoghour irs Life evele
that chronosome number s neither halved during sporulacion nor doeubled during plasnoidal
Farntatem, However, the possibility exists that un alwernance of ploidy vecurs by way of the
few diplond nuclen present s the plusmodiam.,

J. Cell Science, in press

Cytochemical Studies on Intracellular Digestion
in the Acellular Slime Mold Physarum confertum

Wilhelm Stockem und Rolf Stiemerling

Institut fiir Cytologie und Mikromorphologie
Universitit Bonn, BRD

Summary

The acellular slime mold Physarum confertum possesses a digestive system which

can be compared to that of normal animal cells. The system could be demonstrated
morphologically and cytochemically by the lecalization of acid phosphatase
activity. The Golgi apparatus and the endoplasmic reticulum proved to be in-
volved in the formation of digestive enzymes. From these cell organelles the
hydrelases are transported to food vacuoles by primary lyscosomes. Primary
lysosomes and food vacuoles confluate to secondary lysosomes in which digestion
takes place. The hydrolyzed contentz of the secondary lysosomes seem to be
distribured throughout the cytoplasm by micropinocytotically formed vesicles.

The application and absorption of substances differing in their degree of digesti-
bility revealed that acld hydrolases are also released into vacuoles which contain
indigestible material, i.e. silicon dioxide. However, the contents of these vacu-
oles are defecated soon after their formation has occurred; in contrast, the
hydrolisation and resorption of digestible food particles (aleuron and yeast) could
be observed over a period of at least 18-26 hours.

Protoplazma, in press
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INTRACELLULAR SEGREGATLON OF ENDUCYTOLLCALLY
INGESTED SUBSTANCES

W. Stockem und B, Stiemerling

Institute of Cytology
Universiry of Bonn, FRG

AcelTular slime molds and amebae have developed a mechanism for the intracellular
gegregation of endocytotically ingested substances: Food mixtures consisting of

two (epg white and Aerosil) and five different components (stareh grains, aleuron
grains, pigment granules, yeast cells and Aerosil) respectively are absorbed into

the cytoplasm by the formation of large food vacuoles (diameter 30 - 50 p).

Later,

these vacuoles are divided into several smaller vesicles (diameter 3-5 um) which
contain only one or mostly one of the food components. The significance of the
intracellular segregation of ingested substances in respect to the phenomenon of

cell digestion is discussed.

Cytobiologie, in press

THE CONTROQL OF MITOSIS IN PHYSARUM POLYCEPHALUM: THE EFFECT
OF DELAYING MITOSIS AND EVIDENCE FOR THE OPERATION OF THE CONTROL
MECHANISM IN THE ABSENCE OF GROWTH

BY P.E. SUDBERY AND W.D. GRANT

Department of Geneties, The Adrian Buillding, Univeraity Rd.
Leicester LE1 74R, UK.

Experiments were performed to test hypethetical mechanisms for the
control of mitosis in Physarum polycephalum. The effect of delaying
mitosis was shown to result in a single shortened intermitotic period,
agreelng with a common prediction and substantiating a hasic assumption
that the DNA: Mass ratio is homeostatically controlled. When nuclei
were destroyed by UV irradiation compensation occurred through a short-—
cned intermitotic period in the complete absence of growth. This is
consiatent with only two of the five mechanisms considered.

J. Cell Science, in press

AN EXTRACELLULAR INDUCER OF ASEXUAL
PLASMODIUM FORMATION IN PHYSARUM POLYCEPHALUM

Philip J. Youngman, Paul N. Adler , Thomas M. Shinmnick and Charles E. Holt

Department of Biology
Massachusctts Institute of Technology
Cambridge, Mass. 02139

ABSTRACT. Asexual conversion of amoebae to plasmodia was studied in the Colonia

isolate of the myxomycete, Physarum polycephalum. When a culture of Colonia

amochae is grown on a bacterial lawn, a period of amoebal growth precedes the
appearance of cclls committed to the plasmodial state. The onsct of plasmodium
production appears to bhe related to amoebal nutrition siance cultures supplied
with fewer bacteria display earlier differentiation. For a period of time after
differentiation is initiated, conversion of amoebae to plasmodia is rapid and
proceeds as an exponential funetion of time. A filter-transmissible substance,

APPOTeNTiY vroleacsd by diffeventisting cells, is implicated in the control of

this rapid conversion.

Proceedings of the National Academy of Sciences, in press.
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The Fungal Spore. Form and Function. Edited
by Darrelt J, Weber and Wilford M. Hess,
Wiley-Interscicnee, o Division of John Wiley
& Soms, New York, 1976, K95 p., §30.

This hook is a transcript of the Second In-
ternational Fungal Spore Symposium held in
Prova, Utah during July 1974, The topics
covered in the book relate to the morphalogy
and physiology of the mature fungal spore and
its permination. Quite understandably. fungal
sporuintion is not specifieally covered: the mag-
nitude and importance of these processes are
such thal o future mecting will deal directly
with them.

. from a review by D.A. Cotter and K.R. Dahlberg, ASM News 42, 428 {1976) .
‘the chapter "Resistant Structures in the Myxomycetes' by H.C. Aldrich and M.
Blackwell was summarized earlier in the PNL (&, 41, 1974).

The Fungal Spove (s composed of eightecn
extensive reviews written hy invited specialists
in the field of mycology, Arcas of considera-
tion include the major groups of organisms
traditionally included among the fungi, as weil
as the two types of slime molds. The result of
the obvicusly careful selection of invited speak-
ers is that the volume provides a well-rounded
review of the present slatus of fungal spore
research. Short summaries of the discussions
at the end of almost every chapter provide
additional insight into areas of controversy and
active rescarch, -

TLI K NIEW BIOLOGY: IL

The Cancer

Puzzle

By ROBERT F. WEAVER, Ph.D.

Neither plant nor animal, the

lowly slime mold (left) may offer
scientists & clue Lo the Jekyvll-
und-Hyde transformation of a
healthy cell to a runaway cancerous
one. By learning how this simple
one-celled organism changes function,
researchers hope to uncover the
mechanisms that alter hurnan cells.

National Geographic 150, 396 (1976)
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ADDITIONAL ARTICLES IN PRINT

3. Brand, A. Huttermann and F.B. Haugli
/&Differential Expression of RNAse Activities in the Life Cycle of Physarum
\/ polycephalum"
Naturwissenschaften 62, 535 (1975). (PNL 8, 11, 1976)

J.R. Denbo and D.M. Miller
"Factors Affecting the Movement of Slime Mold Plasmodia"
:  Comp. Biochem. Physiol. 55a, 5 (1976). (PNL 8, 10, 1976)

H.H. Evansg, S5.R. Littman, T.E. Evans and E.N, Brewer
M/"Effects of Cycloheximide on Thymidine Metabolism and on DNA Strand Elongation
in Physarum polycephalum'
J. Mol. Biol. 101, 169 (1976). (PNL 8, 12, 1976)

/g.M. Goodman, B. Greenebaum, and M.T. Marron
) "Effects of Extremely Low Frequency Electromagnetic Fields on Physarum polycephalum’
' Radiat. Res. 66, 531 (1976). (PNL 8, 12, 1976).

R.J. Inglis, T.A. Langan, H.R. Matthews, D.G. Hardie, and E.M. Bradbury
"/"Advance of Mitosis by Histone Phosphokinase"
Exptl. Cell Res. 97, 418 (1976). (PNL 8, 10, 1976)

}R. Nagai and T. Kato
J/"Cytoplasmic Filaments and their Assembly into Bundles in Physarum Plasmodium”
N protoplasma 86, 141 (1975). . (PNL 7, 19, 1975)
.M. Vogt and R. Braun
./ "Repeated Structure of Chromatin in Metaphase Nuclei of Physazum
7 F.E.B.S. Letters 64, 190 (1976). (PNL 8, 13, 1976).
.M. Vogt and R. Braun
Structure of Ribosomal DNA in Physarum polycephalum'
J. Mol. Biol. 106, 567 (1976). (PNL 8, 13, 1976).

McArdle Sclerotia Collection

As many of you may know, Professor Harold Rusach is now zerving as the
Director of the Regional Cancer Center at the University of Wisconsin, and
hag clozsed his research laboratory. The collection of sclerotia is being
transferred to Cleveland, where it will be maintained and will continue to
be available to the =zcientific community. Address questions and requests
to: Sclerotia Collection, c¢/o Tom Evans, Division of Radiation Biology,
Case Western Resetve University, Cleveland, Ohioc 44106.
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THES1S

High Denzity Induction of a Quilescent Cell State in
Physarum polycephalum

by
Linda Lee McAlister

(A thesis submitted in partial fulfillment of the requirements for the degree of
Master of Science (Biology) at Southern Methodist University, 1976)

Starvation-induced differentiation in the simple eukaryote Physarum poly-
cephalum has been characterized by specifie and repreducible changes in the comple-
mont of acidic nuclear proteins. When exponentially growing microplasmodia are
subjected to conditions of high density, rpaid changes in the electrophoretic pro-—
file of the acidie nuclear proteins are observed which correspond in part to those
induced by prolonged starvation. This suggests the possibility of a generalized
mechanism for cellular transition from active growth to a non-proliferative cell

state.

Short term high density conditions result in few changes in nuclear proteins
other than the acidic protein fraetion. All changes in nuclear protein components
are completed within the 2 h after initiation of high density conditions as compared
with 21 h when differentiation is induced by starvation. Incorporaticn of 3H-thy—
midine into nuclear DNA decreases by 53.2% after 1 h at high density. DNA sypnthesis
also decreases by more than 50% after 7 h of starvation. Similarly, high density
results in a quantitative decrease in RNA synthesis comparable to reported decreases
in RNA synthesis observed during prolonged starvatiom. Comparison of the ultrastruc-
tural merphology of microplasmodia at high densities with that of starved cultures
shows some striking similarities between the two cell states. Nuclei in both cases
show an incroase in heterochromatic clumping relative to nuclei characteristic of
expongntial growth. Mitochondrial morphelogy and cytoplasmic organization are also
similarly and distinctly altered by starvation and high density.

COMMUNLCATTON

A Simplified Growth Medium for Physarum polycephalum
E.N. Brewer and Amanda Prior

Divizion of Radiation Biology
Case Western Reserve University

We have devised a simplified version of the Danial and Rusch
(J. Gen. Microbiol., 25, 47-59, 1961) growth medium. One liter of the
modified medium containsg 10 g tryptone, 3 g yeast extract, 9 g dextrosc,
3.6 g citric acid, and 0.5 g Mg504'7H 0; pH is brought to 4.6 with 30%

KOH, and sterlle hematin solutdfon added to the sterile medium as usual.
Mlasmplasmeddat growrh Tace 18 aboac 0% Fasters for the modified mediam,

nd interdivigion times are reduced from 9 to about 8 h, and are less

variable, for statipnary macroplasmodia.
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ABSTRACTS OF MEETING FRESENTATIONS

Union of Swiss Societies of Experimental Biology
: ath Annual Meeting
Fribourg, April 9-10, 1976

Ri%:osomul RNA Synthesis during the Mitotic Cycle
in Physarutn polyceplie’ .m

Lol aad G, Turnock
Fastitut fitr allpemeine Mikrabintogic der Unlversitdl,
Attenbergeatn 20, CH-3013 50

A isotope dilution teehnujue s been, used to analyze
the synthesis of metabolically stable nucleic acids during
the mritotic cyvis in surlace plasmodia of the slime mould
Pleyseiwm palyer phafua, Microplasmodia that had been
Ialwellecd witl #1] gridine were nsed © repare a sorface
cultare, after o penod of growtle - ciwnigll o enenTe
that radivactivity was present only i 1RNA, tle T and
TINA, The synthesis of rRNA during the growth of the
surface plasmodinm was then followed by mensuring the
specific aclivity of the vucleic acid, - Synthesis of rlRNA
duriag the mitotic aycle shows the following characteris-
tics: (a) it i low during the inunediate period of nuclear
division, (b} synthesis is then continueus throughout intet-
phase and () the rats ol synthesns nereases 5--6fold be-
{ween the beginning and endd ¢ 0 5o T Tesults
are disgussud in relation to the pattern of replication of
the genes for #IRINA,

Experientia 32, 796 (1976)

Ribosomal DWA in Physarum
V. Vagl esud B Braun

Stadics on two RNA Polymerases from the Nuclei
of Mhysarum polycephalumn

5. 8. Sadth and f. Brann
Tastitud [iir allgemeine Mikvobiologie der Universitil,
Alteshergrain 21, CH-3013 Bern

Wo have attempted to study the purificaiion of the
RNA polymerases rom kilogram quantivies of Mhvseron
miberonlasmadin in some detadl, Under the congdioms we
smploy, bolh knewn polynerases clirouadagraph o
gether at ahout 0,13 47 (NH), 50, on DEAK-Cellulose,
but elute as soparade peaks on DEAR-Sephades at 0.2 M
{z-amanitin sonsitive polymoerase) and 0,3 3 {g--vitin
pasistaut polvimerase) {(NE),80, In addition, a Latch-
wise expoatre to DEAE-Sephadex in Al presence of
0,33 40 0,3 M (NI5,50,, or an adsorplion and slepwise
clution witl 0.4 Af {NT,).50, appears to ho o proreguisite
for  subsequent  scpueation  during DEAG-Sephadex
chromateuraphy. We employ the batchwise muthiod since,
in addition ta removing more than 30%, of the ploy-
saceharide and morse than 909 of the aucleis ackd in the
exlract, it results in o large activation ol polyicrase
activity. Owr present purification procedure enpluoys a
DIEAT-Senhades bateh step, followed Ly DA L-Sepha-
dex, DEAE-Cellutuse and Phospho-Cetlulese ¢liromato-
rrophy Lo ive nearly homeogenos enaymes i nhout L84

wiedd,

Experientia 32, 813 (1976)

Tar ottt five allgenici v Mikvobiologte dey Untversitid,

Al oedn B G 30T Nern

The sy o nees coding foc Physasna ribosomal TNA are
localized  m  indepundentty  replicating,  linear DINA
Cpaodecules of o divens te sire, 37 0 105 daltons. Hestriction
cneloe bemes Beabiy aned Tlndg each eol A into
one Loge aned fwn sl fragiecid s, Wi Iaftor ave o
remende ke prt intact medesube, onoe ol waeh el
Seebimedation st electron micruscopic nuadyaes of
intoet TS A Lt has beerr neutradinad from adledine
solutiven bndieale L (s cotive TN A molecule B o
volational nsis of syneaoy near the canter, Blocks wl
shork, Inverbe] repebition . wiuenees appear 100 lowrated
al Lthe conter of the medive rDN A andalioal 3.7 W 11 x 108

dislbons flanking the ceatdd,

Experientia 32, 814 (1976)
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American Society of Blological Chemists
67th Annual Meeting
San Francisco, June 6-10, 1976

JOTHIRG OF A HEPLICATTON INUERMEDIATEZ 1N ISOLATED NUCLEI
0¥ PHYSARUM. 15,N, Hrwwor# {aPoN: P.M. Bumpun). Cace Western
Hegepve tndvornity, Cleveland, Ghla LLLOA

In homagenaten prepared from H-phase cultures of Chyseruh
polycephalum, spproximately half' ot the progeny-sirand DHA 1a
nyntherized an 10 O frogoeals while the remainder sediments in
alknline nuerone denaivy pradients os s feovier specles simi-
1k in piwe teo Lhat ebrerved for pewly-tynthealzed DHA of
intact pleswodia (Blochim. Blophyc. Acta, ho@, 363 (1975)).
The 10 B [ropgients are ¢onvorted Inte ca. 3-Teld lenger DNA
struody o 1selnted nucled under conditions whieh support
1itlle ur o PHA ehnin elongatlon. This converslon requires
Mgtt, AT, sanit o hent=utuble "cyloplasmic" ragter. Under the
ineubation conditions employed, no breakdown of the hoavicr
URA wpeciea opr of parental=astrand DNA s obeorved. The reaulln
puppert the auggeation thrt in thic orgunism, the 10 5 frogs
ments Pepreswnt UNA roplication intermediates which eventunl-
1y are ligatwil te form mature DNA progeny stranda. {3upported
by NOF prapt 08eb0290 and by contrael E{11-1)7L36 with the
ULERDA,

Fed. Proc. 353, 1418 (1976)

DEVEISPMENTAL CHANGE
POLYMEHASGE LI

TW() FORMS (GF HNA

MHYSARUM POLYCRPHALUM.
Shoehet and Chong=Gun Cho*® (370N
Unlv. of Wansas, Lawrence KB BROUS

NUCLEOTIDE METABOLISM IN PHYSARUM POLYCEPHALUM: CYCLOHEXIMIDE
EFFFGTS. Helen H. Evans, Sandrs R. Littman* and Thomas B.
Kvana*. (aze Western Reserve Unlv,, Cleveland, Olile 44106

T Treatmant of P. polycephelus wich cycloheximide resulta in
fnereansd pools of deoxyelbunucleoaida triphosphates (Beratar
and Hraun, Exp. Cell Rew. 84, 436, 1974), as well 48 In an ln-
hibirion of DNA replicailon. We hava measured the poel alee
dnad the Apacific activity ol TTP following 2 15-min incubstlen
0l S=phasa plasmodia with labeled precuranrs # cycloheximide,
uslng tha DNA polymerase method of Solcer and Handschumachey
{Blochim, Riophya. Acta 174, 585, 196%) aa modified by Walteys
wi al {ibdd. 319, 136, 1973}. AL a eycloheximide concentratian
wt JO ugfml, the pool slze ol TTF doublad 5-10 mln after drug
addition and remained at a relatively coparant level Iok at
least 45 mln, (DNA raplication occurred at A normal race for
10 mlu sfrer Jiuwg addition but then stopped sbyuptiy.) The
specific actlvicy of TTF following Incubation of ryaloheximlde
—treated plasmodia wicth [M]-thymidine was lowar chan the con-
trol. The decreage jn spacific activity 30 st 45 min after
drug addition was [o0 graat to be occounted for by dilution by
the expanded TTF pool. when [L4C)-formate way wiad as the la—
holad precursor, the presenca of cycloheximide did hok reault
in a decrease in Lhe specific agtiviey of TTP. Aleo, Ainne the
cyaloheximide-induced expanaton of the TTP poel waw prevanrad
Ly the addition of [luatodegxyuridine, it is pusolble thar
teeutmant of S-phase plasmodia with cyeloheximide causes an
Lnereass in the de novo synthesls of desxyribonucleotides,
Supporred by NLH Crant CM194H4 and ERDA Contract E(11-1)248s,

Fed. Proc. 35, 1496 (1976)

1N THE RELATIVE ARBUNDANCES OF
TN THT SLIME MOLD
Rohert . Weaver¥, Martha J.

Phi111p Nowtin),

Two Torms of DNA-dependeont RNA peolymerasc IT are
solectlvely extracced Trom thno vegetative plasmodl«

um af the s5lime mold.
lrased by mild sontication.

one form (TIa) 1s readily re=
The other {IIb) 15 cx-

tracted upon more vigorous sonleation.  Polymeraoce
Ila predominetes in vegetative plesmodia. It elutes
from DEAE Sophadex st 8 relatlvely low lonic
strenmih (0,10 M ammonium =2celfate) and has & relo-
tlvely high igniec strength requirement for optlmml
aatlvity (0.08 M ammonium sulfate). [olymerase Ilb
vlutes from DHEAE Sephadex at a higher lonie strenpgth
(nO, 18 M ammonium sulfate} and exhibitz a very Llow

lonle strength optimum.

{(Ammenlum 2ulfate conesn-—

trationa aa low ae 0.01 M inhibit actlvity.) The
Slime mold sporulalez Ln reaponze Lo a perlod of
starvaticon In the dark reliowed by Illuminaticn.
During the atarvation progess, a shift In Lhe
Ila/llb ratlo tikee place such Lhal Lhe predomInasnl
pelymeraze IL In atarved and sporalating plasmodia
1o 1lb.  (Supported by Grant #NFL90 From the

Amevicean Caneer Joclety.)

Fed. Proc. 35, 1637 (1978)




24th apnual Meering of the Radiation Research Society
San Franciseo, June 27 — July 2, 1976

U 3 Nuefeotihe Wetabolian in Phyvearnm polyeephabom s The Effoct of Towizing Ruadiatian.
Henis 1 Ev s, Saovmc 1 Leeseas,® asn T B Fvass,® Cuoe Westorn eserve Uni-
\‘|-|"qi!',\,'. Ol eband, Ohio BELING.

The effeet, of jonizing rulintion on the freorporation of beled proearsors ote ONA o 5
gty pdmdnnr wisd oo b vary with the precurser need. Wo therefore inyestisated ehanges in
the gl ol specifie aetivities of the dersynneleoside teiphosphates aeconding o the TrNA
bl Dz et leed of Bolter ad Idscbuurocher (fochine, Binplops Ache 174, 306, 1Y) as
tentified] by Walteps ool Gled. 310,380, 1970 The pools o all G deoxymneleoside triphisphates
wore fnerened to o sipilae extent 13 min after the irmdiarinn of ey S-phase plisnadie with
I Lol Tlee specifie aetivities of TUF ard dCTT were not pedienl o ivsselinted plemdin as
campared o controls followingg o 15 min imenbation i the peeaenee of CIdeoxyeytidine. Tiee
speeifie aetivities of e parimidine: oseleosside teiphosphiates were redoesd o ther trracling od
platgonling, however, whea either (Hithy midioe or CHDdeoxyuridine wins ] as the Talaelad
privenirer Sinee irvdinion appreeed b pendies 1IN 4 syhithesis Gosinddivated by 01 pecagey tidiae
im«wpunuhuﬂ:nthmvahnnu'HnulHnmutuwvﬁﬂQ'Hrpnnhhrinudﬂxpnndun,Uispuidhh‘ﬂnﬂ
e seenemntation of deoxynueleosice triphosphates tesults Fron the inhibition of DN synthesdz.
Thee peetelt~ sl sgmest that thee eonverdon of deosyeytidine i deosynseleatioles s ineree|
Followine the edition. A =imilie effect has been abserced in CEO eells by Walters e ol (Radiar.
Bea o0, 1735, 10T 8 [Supported by USERDA vontraet BOEL1R2A50.]

Radiat. Res. 67, 531 (1976)
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553, ORGANISATION OF GENES FOR RIBOSOMAL RNA IN PHYSARUM POLYCEFHALUM
parald V,Molgaard, Harry K. Matthews and E. Morton Bradbury. Physics
Department, Portsmouth Palytechnie, King Henry 1 Street, Portsmouth POY D%, U.K,
Pnysarum polycephalum nugleolar gsatellite DNA (rDNA) has been apalysed by
pestriction enzyme digests and hybridisation to ribosoma® RNA (rRNA). The rDNA
is isplated as molecuies of molecular weight 39 Mdaltons, which may represent
their size in the nucleolus. tThe rOINA was digested with the restriction
enyymes Eco RY and Hind {Il. Each enzyme gave three fragments that were
spparated and characterised for molecular weight and relative molarity by gel
glectrophoresis and analytical ultracentrifugation, Data from double digests
and partial digests fized the pasitions of the restriction enzyme sites on the
rDHA, The fragments produced by the restriction enzymes were hyhr1d1seq to
the separated 26% rRNA and 195 rRNA from P. polycephalum. The festr1ct1un
pnzyme sites are arranged symmetrically, implying each molecule is a palindrome,
The Eco RY restriction sites are 3,82 Mdal and 5,61 Mdal from each end and the
Hind 111 restriction sites are 5.74 Mdal and 2.08 Mdal from each end, The
gene for 265 PRNA includes both Eco R1 sites and the first Hind II7 site, The
gene for 195 rRNA includes the second Hind 11l site sp the genes are also
arranged palidromically. There is a large central region, 21 Mda1Euns,_of
DNA not complementary to 265 or 133 FRNA a3 well at smaller "spacer’ reglons
at cach end, supported by Science Kesearch Council and NATO,

J. Cell Biol, 70, 185a (1976)

Y26, INA REPLTICATION IN PHYSAKUM FOLYCEFHALUM: ANALYEIS OF FRODUCT: MADE
TN FRESENGE OF CYCLOLEXIMIDE Steinar Munderud and Finn lpugli, Trstitute of

Medical Biolopy, University ol Troms@g, Tromag, Norway.

UNA replication In pilasmedia of Physarun pelyecephalus is npatueally synchronous
and tightly coupled to mitosis. In wild type struins c¥cloheximide inniblts
prolein synthesis and causes a deerease in ineorporation =f HTAR and “H-AdR into
DNA, A ribosomal, eyeloheximide-reaistant strain show no inhibitlon of protein-
aynthesis and no decrease in total DNA synthesis with cycloheximida.

Prodquct analysis of DNA replicstion intermedintes on denaturlng susruie
pradients show that primary, secondary and Lertiary stagez in the replication of
BHA is depreszed in wildiype in presence of eycloheximide, while uneffected in
the sycloheximide 'pes'iétant strain. The possibility that this innibition of all
stopes of DNA synthesis Is caused by inhibition of a stolenemetrlc fackor

{histones, unwinding protein or similar) rather bhan & specifie replication

faetor (initiation protein, polymerzué eto.) iz under Inveatigatlon,

J. Cell Biol. 70, 309a (1976)
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RAL TIE STRUCTURE OF eBMA CHROMATIN FROM PHYSARUM POLYCEMIALUM  Robert A,
Grampger.  [epartsen of Riolegy, Yale University, New [laven, Cf, 06320 1LSA,

TRy purifying the chromatin contiining a stugle gene, one can stwdy the specific proweins and

their asdoclatlong with o defiped 2NA sequence that arve difficult o analyze In tofal noeloar chrsmae
fin. Mucleolr preparations feom the plasmodial stage of the alime mobd, Biysarum polycepha lum,
are highly epricliead in the chromaetln containing the peneg for ribosomal BNA (rDWNA chromatln),
|||'(wit|i|U'.‘HUl.'h a mode! system, The PDNA of Physarum is lncalized in oxeeachromosomal, linear
melecules 19 microns o Jongth (described in detail by v Vogt and R. Braun, personal communicn-
tien).  DMNA dxelated rom nucleolsr preparations and sizcd by electron microscopy t& largely in

Intact rDMA upits (755 of the DNA by weipht),  More than WY, of the DNA in such nuclenlar prep-
aratjons can be shown to be rDNA molecules by the characteristic buevant deaslry of Physarum rI?NA
in cestium chlovide cquilibeimn geadlents. Nucteolor peeparations routinely yield 50-1080 micrograns
of FDNA, permitting prepavative studics of rDNA chromatin proteins.  The subunit structure char-
actervistie of wtal chrvomatle from a vireiery of eukaryotes is also found in Physarum rDNA chromitin.
IMpeation of nueleoli with e gozyme mrberococcal nuclease yields INA fragments which are muliiples
ol o diserete sive, indicanive of chromatin subunit structaee, GSupperted by NOLIL Grant GM 12427=
12 10 LGW.Gatl, KoM, is o Fellow of The June Coffin Childe Memorial Fund for Medical Reaearch)

I. Cell Biol. 70, 327a (1976)

1, AN ULTRASTROCTURAL AND RARLOAUTOGRAPHTC STUNY OF THE EVOLUTION OF THE NUCLEUS DURTNG
THE CRLL GYCLE OF PIYSARUM POLYCEPHALUM André Lord, Louls Nicole and Jean G. Lalontalkne. Dopare-
meul of Blobogy, Laval University, Quebce, Cunada  GLK 7P4.

Mivimtage has heen taken of Rhe natural synchrony which exists in mocrepTasmodia of Physacom
l-‘ul_ym-‘l)h.'l‘ll‘lrn ro wndertake o detalled stody of the orpanization of the chromosomes anmd the noefeo-
Lz eduring the ¢e1] eyele as well an of cerkadn of ehedir hioaynthetde activiciea, Hiph reanlg-
Uivn vl loaatopraphy revenals that DNA aynthesis s dnltlated A few minutes only after the anapha-
e leus s given Fise to two daoghter sueleb.  Fhe chromatln 1s ches augerepated intoe a con-
Ll iy within which mumerous bodies of persisting nocleolar maleeial are observed. As Lhe
ize by ioereases in size and eakes on more regolar congonrs, thymidine incorpearation is g8een to
Lake plaee withlu the more transpacent portlons of the nuclear cavity. By the G2 period, enly
Ll nwe besTna fneorparatea thias precurser, At that stage, the nucleclus consista of woell deve-
bopast piraular Zoner and of nggwerows {lbelllar ones which appear Lo the Form of shert, coarse
threawdd oF of rlng-tike stroctures. These nucleolar reglons undoubtedly cach contdin o Linvar oy
cirerlmr DNA molvenle of Ehe bype recontly iselabed by biochemical techniques, AR Tatbe prophosce
thesee bihrlLlar zones disperse to give riac o gumerour remnant bod{es which accompany the ani-
pliraes chevmosomes to rhe pole of ebe nanclensi,  The faet thar these peraiating bheelies remaln
Talw- vl witin thymidine indicares that they contain DHA,  The uneet aof nuclealar [ormatlon at
Lelophige resnbts Tevin agaregatlon of these bodies.  Labeling wlth uridine and lysine indlcatos,
bvevir o Lhat bulh BNA and proteing ace seon alded L0 Lhe growing nuclealus,  These observabions
:sl.:'mu:ly HIEpresL thal tlue nm_'heu]us.', In this organinm, congist of distner upits ecach containing
DHA, RRA and proteints which persist duridng the diviaion stages and contribute partly co [ermatlon

ol The new meleolns.

J. Cell Biol. 70, 362a (1976)

1 146 PHASE SFECIFIC DNA BINDING FROTEINS DURING THE MITOTIC CYCLE IN PHYSARUM
John J. Wille, Jr. Department of Zooleogy and Physlolegy, Loulslana State Univer-
sity, Baton Rouge, LA 70803

The role of DNA-binding proteins in the regulation of mitotlec timing and econ=-
trol ef temporal order of replication wag investigated in mitotically synehronous
plasmodia of the Myxomycete, Physarum polvecephalum. Frotein cxtrasts were pre-
pared from well-timed plasmodla "at most posslble phaszes of the mitotic cycle and
fractionated by DNA-sellulose chromatography on double-stranded Physarum DNA,
Binding proteins were further characterized by acrylimlde gel electrophoresis.
Proteins extracted from plasmodial extracts with Q.53 M NaCl were retained on DNA-
cellulose at low ionie strength, and eluted at 200 mM NaCl. During the 5 peried,
a merles of phase specific DNA-binding protelns appear Iin a fixed temporal order,
those appearing in the early S showed preferrential binding to early S veplicating
DNA, those appearing later in 5 showed preferrential binding to late 5 replicating
DNA. Hydroxylapatite column fractionarion of 10 minutes pulse-labeled DNA, pre-
pared at successively later times in 5, exhibited characteristic elution profiles
as a function of time in 5. Nitrocellulose DNA-protein binding assay indicated
that materizl eluted from the single-strand region contained sites responsible for
phage-specific proteln binding. During the G2 period, DNA-binding proteins showed
lictle preferrential binding to replicating DNA. However, the amount of protein
gﬁA binding incrcased progregsively through G2, These results suggest that

ysarum's mitotle eyele is separable fngo tve distinct timing processes &, co-
insident wltg SLpEoverqing tﬁe repf&ggtaogﬂorder oi “3R§xuﬂﬁS2§E§E% azc.

M TERT TN wn- cantrol proraing Eer protsaln

™

loumt
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