FPHOTOPLASMIC DISTRIBTITION AND PLASMOAL
FITRTON IN A MYXOMYCETH PHYSARUMW
POLYCRPHALLM
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A v —A4  minall alesmad b of
the myxoomycele, Plysaram  pelicepbo
fame. Whichh Bad Incotnorated  the 5o
tope, P2, owas Tosed with o a lavga mi-
mraling plasauedivm of Ehe #sme 5pe
cipp. Dielribalion of the rodioactiae
phocpsbhorus b varyicg Ghime intervole
after fusinn of e plasiolia Ancieated
that strzamicy in ibis argenism is an
vTantlve eirowlatory systan, eren dor
fpg migratlon, The demogalvation thot
Tn=able plismaodia inlernis complrocly
Indientes  thak Lk Rk of ability £a
dimrFibiire material teoan aves 14 net
{he  diveer mnme of  Lhe  migration
phemamena.

The primary fonetion of vivtimie
profoplasie streaming in Lhe myxo-
avee e, Pl polped irodio ., itas
Beer assiimed to be the movernenl ol
the plasmodicm sver suhsorate
While dhe sirenmine  undoabredly
has other fonetions. a senrch of the
litcrnfure meveals suly meeesreh which
bus os ibs primary coneern fhe rolo.
tiem of the proloplazmie streaming
far mabive  Poeeed oo plesmod al
rvernent CTamiya, 1 Narm-
ally, migration daes not eeear wlheo
Po opalgeeshaiom 18 mrown npen an
adequate meding, sueh as alter 1ha
taethod of el gl Baseh (19617,
Wirewer, nx ool material becmmnses
exlinst=] the plasmadinm begins
rigration. 11 has also been ahisereed
that when the plasmesliom gerawe aft
of out fakes opan wlieb (L las been
caltonred, it begias to migrate, Doald
it be rhat the Failue-e of mateviala ta
bie distriboatad Trom che Yo somres
o lhe pexiphars of the plasrmodinm
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i= & Paetor jn oitiation of misealion:
Aomeeont] pozsible fanetior woald ke
that of axFeen fravsport in the -
canizm. (Mygen nesds in lahoratory
cultures are probably met by =imple
iffusion, kot in natural condivons
parte of the plasmodiuom which wres
pntrenched in deraving wood  are
nidonbtedly subgected fo very low
parcial pressures of oxemen, While
the oreuniam 15 keown ke folorte
trn=iane of oxveen as low s daom Hir
i Toitehine, 100, trace amanntz of
prvepn are dssenbial foroeaniinged
survival {Leeswy, TO500, A1 0 thoss
ponsideraiiones sugmestec dhe follow-
img quastion: How offecfive s the
shutile 1ype atrepming in the <dis
Leibtinn of sampomnents ‘|'|1|'|m;_.:|'.l.ll.||.
the plasmodivmm of the el line
ol ?

The plasmodia of P podueegdealion
are capable of topis Posion with ave
ancther.  This  peenliae  peoperty
|1'|T:1;|'|]'|t|,'|,|, nnad b l|||i-':-:r'-ln.'u|. Ta what
extent s ame plasmadinm itaell wn
individnal Prom another?  When a
small plasmodinm is fosed to g larer
ane, thiss 10 rergain togvther s i nni
switlin the lamger plasn vilbinm or ds it
distributed by the laeger vae litezally
ae pert at ipse 17

Fimally, what s e efectivencss
nf slarribntion of @ paveizulee eom-
primcnt 'I:.I-r |_||;'1'|1$-|'||g'|5-1‘|‘|‘ir SETRIIIL
iliaviag moveriant of the plosmediz ?
Ti is easy enociod toopesurme (hat ilis-
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tribution of motcrisls wmay  accwr
while the seoanian = oael mizeating,
But what bappeos when the srginasn
e addvancing st a sile ol 3 tod cm S,
an has been previowsle veported b
Anderson [10ES !

I'o abrair avswers 1o soqme of e
pbave grestions, a labelsd plasmodi.
wmn (ong which has inearpaeaed e
sabope 1720 and a aon-fabeled plas
meadinm were allowed to fuse and
the ddigtrilbution of the jsotope in 1he
tnlabela] plasmoliom was followes
daa Tunclon of fime.

B ATERIALE axn Mizrnan:

The oresnisio, Poopalpecafbalion,
wis Erevn sfter the meton] of Cemp
(1380 on palled aata, The isotepe
"% weas neorporated nla o groowing
awburee byomixing with oats Led 1o
the myxomyecte, Thorh the labelal
and vnlabeled plasoanlia were =il
crltured  from  plasmodia obiliined
From Die, T P Rowers, of the Lini-
wersity of [lineis,  Previous sk
CArlarsen, 1OG2T las sluwo that
unidirestional misralion of 3lasmi.
iz an s aeae sorlace oun ha obe
tames by ontdining the preejected
pich wita Parafilne & pradaet of the
Merathon Co. The Targer nnlabeled
plasmmlinm wazs plassd @t one end
of a lueile fray (90 @m Jong, 30 em
wide, anil 5 em deepd which was e
with 3% agar ta a depth of ooe 2m
Atwo inel pevimeter of the aear
snarface was overbinn with Paratilon.
Sinee the plazmaien wil nod mi
grrate anta the Parafilm, it micrated
v irectionally dewn the Leay, A fter
the large unfabeled plassstiom kad
mibgrased nnidirectionally @ Lo
aof 19 em, T1A mg of o plasmoliom,
whiels Lad ineerpeested 1799 0 fhe
pxtent of 30 scunts per minge ser
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Freuke 1, — Diagram of experioieiinl
=alup. Explant of o smnd! lnhaled niasmioe-
digm whizh Lbod iceosrporated P92 owga
pal in swppositben o the cube of 4 lnrge
unidireedionnlly migraving nn aheled
plasmedinm ndncteesn eenrimeters -
Dl the advancoinog [ront.

R

milligram of wet weishi, was pul in
nppesition tooa laige Lube of the mi-
priting plasmodiom [ Figuree 13,
Clonmting wee performed witl a (fen
#ral  =ealer Batemeler  Nuocleonie
Corporstion of  Awervica, Model
HOKRS, with an endd windaw  tuhe
o all emnrs e 1cbe was heldd nt
g fixed distanoe of 1.5 o Pram the
agur =nriace. Counis wers lakan at
various distances alone the Tefl side
of the aveganiso on which the bl
caplant had been place],  Too oune
tnstanee (at 3 hesand 50 mind, <he
arm heliivg the eeniting tube was
pxtamied] to perfosm & seres af
sovnts o the v rhl  sule of the
prliasnsedinm

[iz-vLrs axn Ihacr==os

Within an Lanir aPrere Tusien of the
[ [akeled tranaplan: with 1le aeper
wen-lakeled migrabing  plasmediom,
distribintion of [ conlid he deteetel
deraughont the oreanism (reading 2
of Talile 15 Thstribudion of material
moan  anlerwor-pestorior  dirsction
worlil B oexpectesl s this is the
axis of migmmtion amd The direction
ol arientation of the Large tebaes, The-
teetion of 1he elops along (e el
of the plnaniedin |:-]l|m.-:i:l:i.- trr the
srte af tae explant indicates that
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= Tolzas atlereEe indlente] wapedmentnl counts were fue Leg EUTER

b Couabiegs perland aas nne mrimnee.
< Cnniting perlod wom thress minalsa,

e 18 somsicderahle distribution 1at-
erally (=eading 6 of Tabde 15, Thesa
finidigs dpmonstrate that fe shotike
pvpe streamine of 07 welyocukalion
might sery aell serve to imoapert
uny e o sope ather nutrieal gven
while tLe crganism is moving over a
pubeleate or in the wlorslioies of de-
pavibg wanl,

1t sheald G medend 1lan dovine the
prperiment  The large  plasmediom
wue mierabing at the eate of 3 e e
Sipes the azar surface on which it
wise migrazing was 20 e wide, this
meant thar che plssncdiom was in-
crpaging 1t snrefaee avea at the rale
of B0 ol A fixed aren was
conntel. The aeffeet of the mireathon,
Eherelare, i o diluoe the nombee of
ponnts by mereiesing e overall avea
ad wolume,

The vesnlts indicale that the dis-
tributiom of the kotope 1o The advane-
ing front is eszentially the same as

pr othier acese, This implics taar the
ek al skility 1o distrilnte waterial
to gn pres (that s the advancing
fromty esnld nat be fnvolved in the
ﬁlf;l;wli"i-:m |-||-:::|-:uu-e'|:'|.ﬂ.

It iz wssomed in this ecperiment
that come of Lhe igotape in the ex.
plint Tal hesn ineorporated  into
nueler and arher ecllulr eom ponents,
Thisrelore, The distriaution of izotope
in the mispating plasmodiom owey
b 1aken pa w mlex of the diatribu-
tiem of maelel awd extoplaso Troo
the smuller plasmodinm torochonl
the matriz of tha Lorger. Thos the
experiment shows there is a enmplete
infermizing of foseble slasmodiz.
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Dunisl and H. 13 Tiasch of the Me-
Ardles Merarinl Taborateries. Madi-
arm, Wisernsin, and Dr. W. Hoss
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Azl of Departments of Bleetoienl
Engineering and Biophysies, Univer-
sity of Illineis, led the suthors to
forronlate this experiment.
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