august 4, 1945

Deaar :chn;

Znclosed you will find aome comments on the data vou were kind enough to

;end cn 10 me. By now you have probadbly seen and answered the points and juestions
raised.

Things are moving rather slowly with me, except for ths laboratorys. 48 1
may have already told you, I have dafinitoly decided to zet baok into a physiology
dopartment or one where I oould feel freer to develop along general cellular physlology.
1 had & rather nasty experience at ¥lsoonsin mainly because it was so unexpected,

The head of the department and the next ranking member granted 8l1 my demands 28 to
salary, rank and working conditions but the dean of the Med School there turnsd it
down with these reported words; 'l have one Jew already om my faoculty's Apparently
the department head vas entirely unaware of the exlsting prajudloe and got quite
excited about 1t and went to tha president, Fred. Under the ciroumstances I wouldn't
accept any appointment in the #ed, Soh. there,except the deanship. They are however
tryinzy to get me an appointment In the graduate faculty in some other sshool. There
is one sstup under “uskens new head of the Botany department I would somsider but

I am rather pessimistic and besides the whole business has left a preSty bad taste

in my mouth, Xxma '

fortunately for my morale when I got back from Madleon, 1 met Harrison who
is dean of bliologioal solences at Chiscago who told me that they were definitely im
interested in getting me up there and that I oould expeat a bld when things seétle
dovn there, By the way, did you know that they have recently Urey, PFerml and M¥ayer
e sway from Columbla and they are now Zolng after von Keumann at Princeton 7
43 you know, we have ac uirel a nexw ohanseller (mone other than Compton) who is expec-
tad tc make things hum around here when and if he gets here, They are talking of
oreating a biophysical division which has the support of Steinbach, Hamburger and
the head of the physics dspartment, Hughes, The latter 1s by the way the power on
the sampus now because of his frieniship with Vompton who trusts his judgment implicitly.
But all thls w#ill take time, probably a year.

In any oase I am sick and tired of sclentific politics and sure would iike
to get to a place where I could shut the doors and windows of my laboratory amd forget
all about it. I am in an unfortunate position in that I adannot accept 3 minor position
and everybody knows it., <The next position I accept must not only be permsnent but
amust also give ma the opp rtunity to bulld a laboratory and peraonnel to push the
problems I have been outlining in the last few years, Humny part zbout it is I can
get all the money I want and in fact have had to turn down some in the past few months,
%ell, so much for that., I shall try my darndest to zet us together in the same lab
as scon as I cane To00 much damn time is belng wasted.

How are things with you ? W%hat is happening to Visscher's department ?
I noticed that he Jjust lost two of his younger workers ?

Give my fonlest to Buena amdi lsobel,

Yours,



Comments, answers, questions,

Many of your juest lons dealt with the pecullaritles observed in following
the Rede during adaptation, The fall obtalned in the early period in undissimilatad
cells is probably due to a very smm small amount of a fermentable contaminamt, That
this would not be observed in dlissimilated cells 1s to be expeoted. Uuch cells store
over 80 7 of any ocarbohydrate presented to them so that very little of thls substanoce
whatever it 1s makes lts appearance as 002 via the fermentative system,

The use of the R.Qes alone in followlng the course of the adaptation is frauzht
with many 41fficulties, Crowdinz effeots, the &asounulation of incompletely oxidizsd
motabolites, amd other factors poorly defined infiuence the R.Qs even in gells when
the complete fermentative system is present. Thus, suspension which somtain less than
Z mz, dry weizht per co. show little aserobic fermentation (as far as the R.Q. is :on-
gerned ) even with gluoose, maintaining R.Q.'s of unity for long periods of time, which
after about 4 hours begins to exgeed one. 4 very informative and si:ple axperlent to
perform in this oonneotlon ls to t@ke the same susymx culture and make up several
suspensions of different densities (ranging from about 1 mg. to 10 mgs, dry weight per
o, and measure the K.,Q, while metabolizing 27 glucose, Ixkaxwxusat These experinents
emphasize the necesslity of always using the same densities whan depending on R.Q.
determinations and indeed if feasable more than one density should be rumn in an experi
ments I have use the R.<. extensively in helping me to determine when adaptation has
oocureéd but these were always checked by a gﬁ measuremont., and in determining
rates of adaptation the only safe thing to 40 is to take samples at Intervals and run
anaerobic CO, surves, It 1s more laborious but you are far more certain of what you
are measurlnR.

The iInverse Pasteur phenomenon you have observed 1s spparently not 2 general
conocomitant of the synthesls of addltional fermemtative enzymes, I have not seen it
occwr in any other stralm but the one which you are usipysz, which by the way is not a
o:-revisliae but 1s Saccharomyces carlsbergensis, I sent you that particular ome because
it can adapt in nitrogen and seemsd more sultadle for your heat measuremént experiments.
What the explanation is I for the life of me cannot figure oute. The first thing one
wyould think of 1s a competition for some common substrate at the polnt of divergence
of the two enzyme syastems and slnce t!s fermentative systems 1s more effective in bind-
ing substrate it becomes successful, But as you can see there are several objections
to such an explansation. Oune would, In the first place, expeoct to find the phenomenon
much more widespread than 1t is, In the second place, fermentation per se gives rise
to substrates which are perfectly utilizable by the oxldative systems and for which
the fermentative enzymes would not compete, It may be that in this particular strain
the oxldative mechanism ls partioularly sensitive th inaotivatlion by the produots of
fermentatlion., “hy not try a little aloohol for its effect on oxyzen cmsmption in this
strain?

Your experliments with inhibltors and substrates are lInteresting ani look
promising, 4galn, however I would suggest that their effeots on adaptation could be
more surely tested if the is taken as the measure., I would Include hydrolyzed
aTp, l.e, adenylic acild in all experinents in which the effect of the former is being
tested, In conmneotion with azide, your lower oconcentrations were not employed in our
experiments. In the literature $.001 M 1is usually the lowvest tried the more usual
one being 0.005°'M, In comnectlon with these experinemts there 1s one peculiarity
which might be worth following. 4ccording to your fig. 14 the Iswmex concentrations
of & azide could raise the R,Qs, Of what 7 Certainly not the galactose metabolizing
system. The fermentative syatom for this sugar does not as yet exist in theee cells
and s0 a 'pasteur phenomenon'’ cannot be invoked. If the cells you axm used for these
experiments are undissimilated then I belleve I have the explamation. Some tims ago
I tested the effeot of oyanlde, azlde, and dinitrophencl on the nature of the dissimi-
lation of the endogenous polysasccharide reserves, I did this because I kxnew that the
latter two were able to prevent the deposition or syantheasis of such reserves from



Comments eta, (2)

exogenous oarbohydrate. 1 found that dinitrophencl and to some extent azide could
somehow shunt the endogenous rescrves into the fermentative pathway. a4lthough I

have no sonvincing proof as yet I belleve that this is similar in nature to the onset
of the fermentation of ths emdogenous carbohydrate in injured calls, Both the azide
and the oyanide some why interfered with the maintenance of the zlycogen as such,

it breaks down and the fermentable hexoses can diffuse over to the fermentative enzymes
fesxxwiizk, I think it would be worthwhile to repeat these experiments with both
dlssimilated and undissimilated cells with and without added substrate. The guestion
could be easlly answered.

The prelisainary experiments on the produsts of zalactose metabolism whish
you report are extremsly ilaportant for the problem and I would suggzest that you
prosecute them with all possible vigor empeclally since you are in a laboratory where
that kind of analysis 1s already tmiigtumsms fairly well established,

In comnection with some of your speculations; it has always seemed to me
very unlikely, and even more so now, that the alaptatlon involves any thinz at the
triose .evel e,g. pyruvate, Aafter all xkx, since the asymetry of xkma galaotose
is in the H ; OH positlon on the 4th oarbon, the xtm trloses you would get by splitting
galactoge would not differ from those which you would get by splitting im glucose.

It seems to me that the problem the cell has to solve in metabolizing galactose

resides in the first two or at most three steps, i.e. until glucose-P is formed.

Beyond that everything is the same, In the last few months I have been able to prove
that an enzyme similar to hexokinase is formed during the adaptation. I have called

it 'glactokinase' and 1t phosphorylates galactose only, no other hexose. I am trying

to pin down the ocarbon position of the P group and it looks now like Galactose-1-P,
These experiments will once and for all lay low the 'biocohemical boys' who wistfully

and vaguely looking for the acoumulation of ‘'necessary intermed iates' as the expla-
nation of the adaptive period. I never aould, and 8till cannot, undorstanmi the rational
behind such reasoning, Don't they have any faith in thelr own concept of enzyme
specifiolty 7 Do they really believe that the same enzymes can handle gzalactose

which ordinarily handle glucose without mcdification ¢ It is clear that in additton

to the galactokinase at least one other enzyme must be formed whioh is probably an
lsomerase of some kind, The next step is golng to be a zreat deal more difficult,
Primarily 1 am not interested in the detalls of the blochemistry of galactose metabolism
1 agree with you however in that we must know them but I sure wieh some of the bio=-
chemists would do that job for us, I believe that we have more important things to
worry about,

One of the things thst has me fascinated, due mainly to the devil in me,
is the followings the galaotokinase only Appearsiin calls after adaptat{onbh?: .
oosured and does not occur in the unadaptable 3. iudwigil no matterfpg: ::gf e
' How in ths nams o ye 0 O
: n zalaotoss as the sole source of gsarbone .
g:nglg tie other P-greates does the unadapted and unad aptable Qell oxidizg ths' eon
gzalactose, whigh it does very nicely 7 I gave a lesture up in Jhicago to Evans' aroup

and drove them frantic with this pretty problems



