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Tear Guido:

Firat, let me thank you for the picture, rather telatedy
since it arrived gome time ago. TI am sending under separate
cover the recent reprints wilch have come ous of our laboratory.

Ithink you will be interested in learning atout som

of my more recent efforts. Th experiments atarted out
fundamentally with the following point of viow. It seemed
likely that a method cf testine the plasmagene hypothesis would
te obtained if the following situation were to be true: that
there was a gene which duplicated its plaamagene at an extremely
low rate as compared -ith the sel fduplicating capacities of the
plasmagene. Under such conditions the inheritance of the
correcponding character sould for the most part te dotermined
by the cytoplasmic componentse How, in view of the haphazard
transmission of such tytoplasmic elements, it would be expected
that suth a character would te muoh ore hlehly unstable than

one in which the tranamiscion was under the direct influenoa of

the gene, On this basis, it was decided to trent haploid cells
with motasenia agents an? to isolate mutants, concentrating
on the selection of those which were highly unstatle. for ease
of detection and study of stability, aolor né ants were looked
fore

4 set of such oharacters were foaind ami it ie almost
eertain, fran the point of view of the phenotypic sharacteristias,
that it le the sano variant isolated ly Tatum and used ty
Lindegren in hia regent ly published papere As you will note, his
interpretation of nis segregatim results are not aytoplasmia.
We found that wa could, vith the aid of heat=treatmenta at
temperatures and durations w@:ich did not lead to a decrease in
the viable scout, convert 1 out of 10 individuals fram the pink
phenotype to the white. <urthermore, we fount that we could
suppress tho appearance of tie whites ty providing an exaess of
methioninee Here again the experiments were controlled so that
selection is not involved.
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Basentially, what was done was to et a lmown wamber of cells
and plate them on excess methionine plates and normal plates.
The same numb r of clones appear in each type of plate, tut the
mumter of whites in the presence of methionine is less than one-tenth
of 1% as canpared with 25% in the plates with low methionine content.
Theee whites we ottained by plating in the absence of methionine or
by heat-treatment of pinks wich were then plated on methionine,
and required about 200 cell generations on methionim plates to
revert to the pink phenotype. We have here then what oorresponds
to a Dausr moiification induced either Ly eat-treatment or by
the absence of a particular substrate in the environment. Except
for the ultimate rev:rgion in the presence of substrate, we nave
than a situation which is analogous to the melibiose situation.

Onoe this had tean established, it was decided to see if
wa coud @taln a purely cytoplasmic type of phenomena by
Octaining a situation in which one of the normal plaemagenes mutated
in the cytoplasm. This was dom ty irradiating pinks growm in the
presence of methionine under which conditicns it would te presumed
to have an excess of the pink plasmazgems. a red variant was
found vhich was highly umtable and reverted to pinke This red
varlant was also stabilized ty tne prasence of methionine and in
its absence would revert to the extent of 99% of the individuals
plated. These red varlants, when subjected to tna neut—treatment
under the same gonditions as used for pink to wilta transformations,

reverted to the extent of 703 of the individuals to the pink variety.
Theae pinks derived from the reds haw not shorn any tendency fo
revert to the pinke It would avpear tierefore that wz have in the
red variant a purely oytoplasuic imtatlon wich can be irrevursibly
lost ty elthar the absence of substrate or ty heat-treatment.

Ye have algo found tie t the response of this componat to
temperature ig entirely different froa that of the oellas that is
te say, conditicns oun be arranzed in -héeh the mtation rate from
red to pink is a fwmotion of tho raie of cell division, quite
analogous to the oxper inent with the Kappa. Insofar as the role
of substrate in stabilizing the ciaracter is concerned, the
experimunts with tle red variants repregent a complete ansilogy
with the melibtiose case.

I telieve tha$ with tils matarlal we can not only confirm
our earlisr expsriments, cut in addition push the amalysis of the
gene-plasmagene relation considerably furti:r. Thus, for example,
we ghould te able to estimate the rate of plasmacene duplication
as well as tie rate of generation from the genée

ZI noticed in ycur recent. pagwr in Nature you made sone
connents about a reversed mit.¢icn iwnich looked like a plasmagene
eifecte I wonder whatier you mve any more data on that vrotlem.
It is suggested ty our experiments that you might te able to taokle
this by examining the relation tetween the division rate and the
mumbor of ganerations which is re.uived for tne exnsaustion of the

Gharacter. Algo, sub-lethal heat treatuent would certainly poovide
interesting Information on that score.

Sincerely yours,

as/s S. Spiegelman


