Janw: vy 3, 18

Dre Geo Ponteqorvo
Department of Genetios
The Uniwsrsity
Glasgow, Scotland

Tear Guldo:

First, let me thank you for t1» picture, rather telated y
gince 1t arrived some time agos I am send ing under separate
cover the recent renrlnts whilch have come oul of our laborat orye

I think you will be interested in loarning atout some
of our more recent efforts. Tl experiments atarted out
fundamentally with the followinz point of views. It seemed
1ikely that a method cf testing the plasmapene hypothesis would
te obtaimed If the following situstion were to Le true; that
there was a gene which duplicated 1ts plasmagene at an etremsly
low rate as comparod ~Iith thae sel f-duplicating capacities of the
plasmagene. Under such conditions the Inheritanse of the
sorregponding character would for tie most part te dotermined
by the cytoplasmic componentss Now, 11 viey of the haphazard
transmission of such tytoplasmic elem:nts, it would be expected
that such a claracter would te muoh wr2 hlshly unstabtle than
one In which the tranamis:zlion was under the ¢ irect influence of
the gena, On this Lasis, it was deolded to treat haploid cells
with mutarenlc agents and to isolate rmbants, concentrating
on tha selection of those which wers highly unstatle. For ease
of detactlon and study of stabllity, aolor =& ants wore lookad
for.

A set of suwh oharacters were found amd it ie almost
sertain, froam the point of view of the phanotyplc oharacteristics,
that it s the sawe variant isolsted Ly Tatwa and used by
Lindegren in his recent }y putlished papor. As you will nol®, hias
interpretation of s segregatim rosults are not aytoplasmice
We found that we aould, with ths aild of heat-treatments at
tomperatures and durations «:ich did not load t0 a decresse in
the viable sount, osmvert 1 out of 10 individuals fram the pink
phenotype t0 the white., urthermore, we found that we oould
supprass tho appparance of the vhltes ty providing an excess of
methioninee. Iere agaln the experiments were controlled so that
selection is not involwed.
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Basentially, what was done was t0 6t a Jnown mumber of cGells
and plate them on excess met hionine plates and normal plates.
The same numbt r of oclones appear in each type of plate, tut the
number of whites in the presense of methlonine is less than one-tenth
of 1% as oapared with 254 in the plates with low methionlne comtent.
Theee whites wo ottained by pisting in the absence of methionire or
bty haast=treatment of pinks widch were then plated on methionine,
and required atout 200 cell generat irns on methionime plates to
ravert t0 the pink phenotype. We have here then what ocorresponds
to a Dausr mod 1ficati on induced efther Ly weat-treatment or by
the atsance of a partloular substrate In the enviromment. Exoept
for the ultimate rew:ralon in the presence of substrate, we nave
then a situation which is analogous to the melitiose situatlion.

Onoe this had been established, 1t was declded to see 1if
wa could @taln a purely cytoplasmis type of phenowena by
o:taining a situation In which one of the norrmal plasmagenes mutated
In the ocytoplasme This was dome by lirrvadlating pinks growm in th
presence of methionine undsr which conditicns it would e presumed
to hsve an exgess of the pink plasmaems. 4 red variant was
found vhioch was hlghly ums tatle and reverted to pinke This red
varlant was also statilized Ly ihwe praseance of methlonine and in
1ts absence would revert %0 the extent of 99{ of the individuals
plated. Thneso red varlants, when subjeclicd L0 Wie heut-treatment
under the sam oonditions as used for pink to whlta transformatlons,
revorted to the extent of 707 of the individuals t0 the pink varietye.
Thease pinks deriwsd from ths reds iww not shorn any tendensy fo
revurt to the pinke 1% would avpsar s wrefore that w have in the
red variant a purely oytoplasmic mgatlon wiich can be irrevursitly
lost Ly elthar the absence of gubstrate or by lhweat=troatmonts

Jo have also fowmnd $/s ¢ the raesnonse of this componant 0
tomperature ig entirely different fron that of the oellss that is
to say, condit icns oun ba arran:ied in hich $8 mdatlon rale from
red to pink is a fwoti on of tho raie of cell division, quite
analogous t0 the oxperinent with the Kuppae Insofar as the role
of sutstrate in stabilizinz the characler Is condarned, tie
oexperiments with tle rod varliants repraoweat a complete analogy
with the mellbiose case. :

1 telieve that with tids materlal we can not only conflwm
our earlisr exporlments, tul in addition push the nmlysis o the
gene~plasmagene relation consideratly furtire. Thus, for example,
we should Le sble t0 estimule the rate of plasmasene duplizatliom
as well as ti® rate of generation from the gene.

I noticeé In your vrecent pamr In Haturg you made some
comants atout a revorsed mt .k iun vnich looked 1ike & plasmagene
aifeate I womder whsetiher you mve any more data on that protlem.
It is supggested Ly our experiment 3 that you might te able t0 taokle
this bty examining the relatlicn Letween the divigion rate and the
mumboyr of ganerat lonsg whleh is reguived for {he exizustion of the
character., Also, sul-lethal heat treatwment would ccrtainly poovide
Interwssting Infomatlon on that soore,

dluncerely yours,

ssf S. Splegelman



