
Decentor 9, 1947

Tr. T Me Sonmeborn
Department of Zoology
Indiana Univeralty
Bloomingtm, ind.

Dear Tracy:

* When you were here last we were in the midst ofsane
axper ints of whose results we werenot at that time certain,
and so 1 hesitated to dlaouss tinm until I was more sure of the
fasta. ‘We have now repeated thease exporlinments aifficiantly
often to be sure of their reproducibility, ani I know that
you will he intensely Interested in the foatures of tha system
whist we uncovered. I might note in passing that a long t ime
ago you wrote askink waether te yeast material could tbe used
in a clagsroom experimnt. I telisve thak the present series
of axnorimamts are reduced to on Overat lonal level which conlé
easily te handled by studenta.

The axperimenta atarted out fundzentally with the
' following point of view. It seened Likely tat a method of
testing tne plasmagens hypothesis vould te obtalnad if the
followine situat! om were to te truss that there was a sene which
duplicated its plagmagene at an extremely low rate aa canpared
with tie self-dupliscat img capacities of the plasmagene. Under
such conditions tne inheritance of the corresponding shayacter
would for the ost part be determines by the cytoplamle
components.e Now, in view of tne haphazard transalesion of such
oytoplaamic elements, it ould be expest:d that such a Oheraoter
would te much more highly unstaiilée than one In which the
transmigsion was under the direct influence of the gene. On
this tasia, it was decided to treat haploid celle with mitagenic
agents and to isolate :mtants, concentrating on the selection of |
those which were highly ustatle. For ease of deteaticn and -
study of stability, color mutants were Looked for. -

A gat of swh characters were found and it is almost
certain, fran she point of viewof tha phenotypic charactoristios,
that it le the same variant isolated by Tatwa ani used by
Lindegren in hla recently published papsr. As you will note, his
interpretation of his segregation reeults are not oytoplaamic.
We found that we could, with the ald of heat-treatmants at
temperatures afd dufatione which did not leal to a decrease in .
the viable coumt, convert 1 out of 10 individuals from the pink



phenotype to the white. Suarthermore, wa famd that we could
suppress the eppearanoe of the whites by providing m exoess
of mthionine. Mere asain the exper imentswere cor rolléd
so that selectim is not involwd.e

. Eesentially, what was done was to get a niown nuter
of cella and plate them on excess ethionine plates and normal
plates. The san number of clones appear in each tyne of
plate, tut the munker of whites in th preseme of methionine is
less than one-tenth of 1as compared with 25% in the plates
with low methionine coment. These whites we obta med ky
plating in the absence of methionine or ty wat~-treatment of
pinks which were ten plated on «wutnionines, and required about
200 cell seneraticns on methionine plate@ to revert to the pink
pre notynee Vea uave here then what corresponda to a Dauer
modification induced eitwer by ‘isat—treatment or by tks absence
of a particulary gubstrate in ta oavironment. axcept for the
ultimate reversion in the vresamo of substrate, ve rave then
a aiteabim whigh le analogous to the melibloge situati-ne

Once tS unt boen establianec, 1% was decided to see
if we could obtain a puiely cytopluamic tyne of phenomena ty
obtaining a situation Im s-ich une cf the norm] plasmgenas
mtated in the oytoplasaa. This was done by irradiating ninka
grown in the preseuse cf methionine under which acenditions it
would te presumed to nave wm Yxcess of the pink plasmavenee
A red variant was found wilch was hizmly ungtable and revarted to
pinks. Thie red varlark was 21s0 stabilized ty the preseme of
methionine and in its absence would revort $0 the extent of
99% of the indlviduals plated. Tess red variants, wien subjpoted
to the ‘sat-trestsont uncer the sans conditions. as used fom
pink to white transformations, reverted to the extent of 70%of
the ineividuals to the pink variety. ese pinks derived from
the rede have mot shown any tendency to revert to tle pink.
It would appear theefore that we uave in the red variant a purely
cytoplasmic mutation wich aan te irreversibly lost ty either
tne absence of substrate or ty heat-treatment.

Ye cave ego found that tis response of thia componan¢
to tamperature is entirely different fras that of the celle;
that is to say, Gonditions can te arranged in wich the mutati m
rate froa red to pink, is a function of ti rate of cell diviadm,
quite analozous to experiment wilt. the Kappas Insofar as
the role of sutatrate in statilizing the character is concerned,
the experiments with the red variants represent a complete
analogy with the mlitiose case na .

.. - EC 3 -f*om-an-opportunityof digoussing_  



the-data-withyous,Iam-heping-thet wewilltiave the oppertanity.
Of getting togetherin Chicages Ef you are going, pleasetot -
i know what days you will te there so tiat we oanarrange a
meet Inge

Sincerely yours,

Se Spiegelman
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