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SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

DEPARTMENT OF PHYSICS

620 Graham Blvd.
Dorval, Quebec
Canada
April 30, 1967

Dear Dr. Bahadur:

1+ was nice to hear from you. It is too bad that Nature and Science think that

the issues would be resolved. I have not yet repeated your work but hope to
do so this coming summer. I am a physicist by training and so feel a little
timid in the face of sterile procedures, ete. Eh:is origin of life problem
demands stepping out of the usual water tight disciplines.

your work is too specialized for them. It seems to me that in view of the very
important issues that your ra ses wide publicity is important. In this wav

The whole problem of how a person who is a physicist by training can best

have succeeded in forming coacervates from even such small molecules as
nucleosides and the conditions are consistent with hypothetical prebiological
conditions. The manuscript is being prepared for publication.

biogenes s has been on my mind for acontribute to the understanding of
chemtéals. My work up to thewhile. It seems thatmost of the work a

present has been concérned with forming coacervates from biochemicals, We

In the future, I would like to start with known biochemicals and then try to
form complicated systems from them. However here too, we run into problems,
For example, sterile techniques, chemical analyses for which ! have no equip-

ment, I am now collecting literature on the mitogenetic radiation. I would
like to see the literattre both pro and con. Inthis way ! can get a
better idea of the difficulties involved,

It seems that the issue is wheter or not there is an ulteaviolet component
of bioluminescence. The anti-mitogenttic radiation people say that the
UV component isldue to a chemiluminescente of the vapors given off by a
growing tissue. I have to see more of the anti literature before I can
really be in a position to evaluate the experimental situation.
Would you be so kind as to send me the reference to the Gurwitsch work in
Enzymologia. We don't have this journal in our library so it will necessary
to get it on interlibrary loan. Perhaps, the distinction of whether the
ultraviolet radiation comes from the organ or its vapors is unimportant. I
don't know yet. How important is the radiation to your work ?

Do you know the work of A.L. Herrera ? He was a Mexican scientist who worked
in the 1930's and claimed to synthesized life-like cells from formaldehyde.
We are repeating some of the formaldehyde reactions.

Best wishes,

P.S, My home address is on top. +hemail comes there a day or so sooner.



SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

DEPARTMENT OF PHYSICS

620 Graham Blvd.
Dorval, Ps.
Canada
Jane 4, 1968

Dear Krishna,

I returned the other day from a convention in New York City of the American
Association for the Advancement of Science where there was a session on
"Self Assembly of matter" chaired by S, Fox, One of his group presented his
work and there was little if anything new. There was a talk by John Keosian
which was quite interesting, He presented an idea which is gaining popularity,
The transtition from simple gases to polymers is direct. The amino acids which
are obtained by seen upon the hydrolyiss of polymers usually. Keosian's iddas
will be presented in his nw the new edition of his little paperback book
"Origin of Life". The new edtion comes out next March or April.
by Dr, Cyril Ponnamperuma of the Exobiology Laberatory of N.A.SeA, at Moffet Field,
California. I an writim to Ponnaperuma for a copy,

The grant situation in the U.S. is now tougher than it has been for many years
and I heard lots of complaints from the scientists at the convention,
The stationary state descrited by Prigogine is one in which the entropy production
is at inimum. It is described in his book on irreversible thermodynamics.

At the meeting I heard that there was a N.A8.A, report written about your work
+

We haven't done much yet with our electron microscope because we don't have the
-equipment for preparing specimens. Our department ran out of money for this
year and I have to wait a few months before ordering the preparation equipment,

In between your letters I read about the language difficulties in India, It seems
to me that this whole business of language is greatly exaggerated in importance
in the minds of people. I find it hard to believe that disintegrating forces
and the struggle for existence make for better people either in the short or long
term. I know that in science the greatest advances ahve been made by unitarian
appracahes, that is, finding the common denominator, I can give a few examplses
from physics; Maxwell fonnd the common basis for electricity and magnetism, Einstein
for space and time and energy. am And the real advance of Darwin seems to be in
the recognition of the common factors between the animals and humans and not the
differences.

Write me as soon as you have some readtions to the Ponnamperuma repititions of your
experiments. This may be a good opportunity to being the matter before the
scientific public.

Best wishes,



SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

DEPARTMENT OF PHYSICS
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SIR GEORGE WILLIAMS UNIVERSITYae
MONTREAL 25, CANADA

DEPARTMENT OF PHYSICS 620 Graham Blvd,
Dorval, PQ
March g, 1968

Dear Krishna,
Have you heard anything from Ponnamperuma yet ? I am very interestedin his response. I received your reply to him. It is very interestingand contains many g00d points but I am afraid that 1t is far toolong to be published in most Journals. Perhaps there is an optimisticside to this affair. Your work may now receive a lot of attentionif the reply gets as much publicity as Ponnamperuma's memorandum,
I looked around for a furnished apartment downtown. It may becheaper to rent an unfurnished apartment and then buy furniture for afew handred dollars and then sell 1t when you leave, In this wayyou will probably save money over the stay. It isn't a pressingmatter at this time, so we'll discuss it again later,
Have you tested for the presence of ATP in Jeewanu ? or ATP aseactivity ? I am going to test for these in the microspheresproduced from NH,SON.

What do you think of the possibility of trying to turn the photo-chemical production of proteins into a commercial process. Doyou have any idea of the dallars and cents of the propositionat the present time ?

Our article with S¢el nman appeared in the Jan. 15 issue of Experientiaappeared, I will send your a reprinty when they arrive,
The term is rather hectic now and I have to set some examinations,I don't k like this exam business but I suppose that it Rlecessary.
With regard to your wife finding employment while she is hereI don't know of any fellowhip. She might go over to some of theuyiversities when you arrive and ask for something,
Have you ever written to Dr. John Oroé ?

forago and I had the impression th:
I met him overat he is person to

ear
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SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

April 5, 1968

Dear Krishna,
Your last letter took about 8 days to arfve here so I think that sailare being used instead of jet planes.
This Monday I am taking a trip to Houston, Texas to attend the Proteins and NucleicAcid Symposium where there is a session on Abiosynthesis of "mino Acid Polymers.he program is 1)Possible prebiotic fomration of peptides b Ponnamperuma, 2)
acid polymers on inorganic templates by E.Degens, 4) Experiments on the origin ofproteins by S.W. Fox. I quote the program in order to give you an idea of how theshow is going here. I am going to speak to Steinman about a joint meeting of usthree when you arrive. I don't know if you areaware that Steinman is going toIsreal xs for Sout a year. I hope that the meeging can be arranged as he is leavingsome time latex in the year. More details about this when I see him next week.

Non-enzymatic syntheis of bi@logically pet$inent peptides,

It's really sad that scientists today are so discourteous as not to answer afellow scientist. I havenever even seen Ponnamperuma but Steinman haseven possibly worked in the same lab as him.

I really am puzzled as to what to do. I mean about all these Similar happenings.
My # ms about the possible abiogenic origin of the precambrian fossils was rejectedby Science with a mixed up criticism. The one on the ability of nucleosides to formcaccervates was rejected without even the courtesy of a criticism. Our currentExperinetia paper with Steinman was also rejected by Science,

Probably the best thing to do is just to keep working. then we stagrt working togethernext fall, I wonder if it is a good idea to look for the fommation of ATP in theJeewanu. Not being a chemist, I don't know the details but could we look for thesteps which are gone through in the path to ATP. of course, maybe this reasoning isnot fruitful, because Matthews reports that peptides can be formed without theusual intermiediariesthought necessary.

regard to the apartment, I thought of perhaps the foll§wing. When you and yourfamily arrive, you could stay at my house for 2 or 3 days while we look for an apartment.In September the weather is warm and my two boys wanld think it as a treat if they
apartment because two of my Indian colleagues tell me that your probably would want tosave some money, and on the other hand two other colleagues tell me the opposite,so... The apertments would cost from $ 150 to $ 200 per month.

eould sleep in tent in the back yard. wouldn't like to see you spend a lot on an

I am getting the curriculum vitae of Rangan typed by our secretary, and plan tovisit some laboratories around hére with it. Seeing the people in person is alwayspreferable to writing.

Why don't you write Dr. John Oro about what to do about Pon. NASA piece. He has
a good of what the situation is here, and is a good guy.

Corte
he+ A oe los



SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

April 15, 1968
Dear Krishna,

t enclose a copy of the program of the symposium which I attended in Houston, Texas:last week. Cyril Ponnamperuma was not there since his wife was ill. There wa shot very muchnew material presented. Gary Steinman and I discussed your situation, We agreed thatthe best thing at this time would be just to keep working on your microspheres and
obtaining more results. Actually you don't have to worry very much about the NASATechnical Memorandum. It really isn't part of the scientific literature.
T am not an organic chemist and so don't know what tests you can run to prove your results
more rigorously. However, in conversations with organic chemists, they spoke about
separation of amino acids, peptides, etc, and derivatization, vapor phase charomatkography,amino acid analyzers, etc. We have someof this equipment at Sir George and maybe
you can avail yourself xof{them. Here, like elsewhere, the chemists are not sympatheticto origin of life research.

There is an exchange program between the U.§. and India for science teachers. Maybe the
following year I will try to take advantage of this.
This coming summer I am going to take a trip to Europe. I will be going xm the
beginning of August and be back at the end of the month, two or three days before you

George who is going to teach in Thailand for a year. However, he is interested in
renting the house for the entir year so we are going over arrangements,to see if we canwork something out. As ! told you the winter here is cold so you should bring alongyour warmest clothing.

arrive, There is possibility of renting the house of xt professor from Sir

I too am busy with exams this time of the time. Most of the students here are undergraduatesso we are less liberal with them than with the graduates. I wonder if this is thebest way to learn. I doubt it.



SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

May 17, 1968
Dear Krishna,
Your letter arrived after 6 days so maybe the Qmil serxvice is
impgroving. I agree with you that the psychological backgroundis the factor that prevent™s much more rapid advances in our field.
There is no doubt that any scientist who talks about the transfor-
mation of inanimate objects in animate objects puts hwimself in
a prejudiced position. I ljook forward to s discussing this
question further when you come#.
Meanwhile, I am enclosing a letter for your wife. Actually there is
no money in my budget to pay someone but maybe this letter will
be sufficient to obtain leave.
I don't want to sound like a crass materialist, pragmatist, positiv-

our particulate bodies, then we will have publishable material.
Waht is the @ point of having the best ideas if one doesn't have
the funds to do anything about them, buy equipment, and just
functhon as a a scientist' The world is interested in chemicals.
From x my training as a physicist and my outlook, I think that the
actual chemicals produced are not as important sas the processes.
Imagine describing the flow of electric current in a wire by
specifying the chemical constituents of the battery, the wires,
the ;resistors, the paint. The process would become as complicated
as biochemistry is today. In the past few months I have been
studying kkz metabolic cycles, etc. and the business is just
be breaking my head. I have come across a very beautiful of
photosynthesis called the chemiosm@tic thenry of Mitchell and
Jagendorf. This theoy hold sthat the fundamental process of the
existence of a chemical gradient and the ; bhochemicals are justcarriers. Thixs inkx line with your thinking.
So far as I know, Steinman looks forfthe amino acid combinations
which results when dicyanamide is used as a condensking agent.
I don"t know what will happen if the physico-chemical conditions
are changed.

ist, etc. etc. but we have to think of what we acce t
able in the sense which I have described. that if we can
prove that various new chemical compounds are being formed in

I haven't made any agreement with the professor who is leaving
Montreal because I don't know yet if your wife will get leave.
Pleazse notify me as soon as you hear because he is probably getting
anzious to rent his home.

Did you see the report by Hodgson and Ponnamperuma on the synthesis
of wporphyrin rings. This is of interest to us & be-cause now
we have more justification to use xks a protporphyrin or somethingsimilar.
In regard to a lecture tour, we shall trymto contact some people
at other universities and see what can be done. Unfortunately,
as you know, most scientists aren't even very curious about our work.

I suspect that they can made more intereszted by publishing results



about their £xax favorite little chemical. But then again,
perhaps I am becoming bitter.



SIR GEORGE WILLIAMS UNIVERSITY

MONTREAL 25, CANADA

June 13, 1968

Dear Krishna,

you must be all through with your duties. What has Happened with your wife's
application for a leave of absence? Unfortunately, this professor from Sir George
who is leaving for a year has decided to rent his house to someone who is
staying for a whole year. I looked around for accomodations but the real estate
agencies don't have anything for September 1 yet. They said to come back next
month. I am keeping my fingers pressed about paying a lot of rent.

i took on summer teaching and have been very busy as a consequence. I guess that

I have received most of the equipment needed for gas chromatography. A chemist
from a local hospital is also interested in the euipment for use in aminog acid
analysis and he is going to work with me to help me get started. I wonder whether
it is necessary to make derivatives of the amino acids before making the methyl or
ethyl esters.

We have been operating our little electron microscope for the past two weeks.
It is a Japan Electron Optice 50 model. It is really a toy when compared with
the big EM s now in use but for our purposes it will serve adequately. The
whole field of protocell morphology is so untouched that anything will be an

big advance over the present state of knowledge. We are receivng
our vacuum evaporator in two weeks, 1 hope.

Have you been reading Hout the scientific grant situation in the states ? %It really
sounds grim, and I understand that the job situation is tough.

We are trying to rework our piece on the possible abiotic origin of precambrian
fossils.
What are you doing this summer ? Did you think of any new equipment that you will
need. What about thin layer chromatggraphy stuff ?
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Dear Krishna,

put my search into high gear. I already have icenses so the driving won't be too tough. Ee,

t

¥

It would be a good idea if you renewed your
driving licenss a9 1t would be easier for us
to travel by car. Steinman will probablyLeave for Isteal in October or November so
Maybe we can drive to see him this Sept.

This summer I am a batchelor, My wife and
two children have gone to Germany to spend
the summer with her relatives, T am goingto join them on August 8 and be back by the

unfortunatly poor,

>
v
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Dorval, F.Q
13, July 68

Dear Krishna,
I received a telephone call from Ottawa
yesterday. The Canadian Univereity
Associatton ealled me absgut a telegram
the External Office received from you.I didn't Enow anything about it and so
couldn't tell them anything. ~-

Den't worry about the driving... Right now
I shave a 62 Volkswagen. The-engine is in
@ood shape but the body is badly rusted,
I don't think 1t will go through another
winter. The salt which is put~on the roads
to melt the ice in winter is very hard on.
the cara.
I heard from Gary S,einman this wesk. He.is leaving for Isreal in Septemeber or
October to become resérach director of
a laberatory which a big US drug manufact-
er is setting up there. Sound 6 like a
great opportunity. He said that he will
try to continue his work in chemical,
evolution.
Do you know Michel Labadie from Bordeaux,
France ? He wrote in article last year
and I think that I gave you the reference,
I asked him to come over to Montreal for
a visit under the France-Quebec cultural
exchange treaty. He replied-that he
is busy compketing his doctor's thesis in
the next few months. This particular
treaty 15 supsosed to be a good one for ob-
talning funds. I hope to see him willie
in Europe,I would appreciate the names of Cerman
scientists interestcd in our field,
met Schram while in Houston, Texas last
April. He is on the nucleic acid band-
wagon, it seems to me. His condensing

ically hy Fusible.

Soesn't seem eologic

I tnink that engaging in a fight with
the NASA people 1s futile, There are

bothered by the facts.It scsems as though senility has come into
our field at an carly state. Ina
day or so I am going to mukexa visit
a food resezrch lab and speak to them.
I hope to make a case for synthetic food.
Sinc@ the academicians in general are

whould consider appraoching food: maneufacturers. We return to our old prob=
lem asain. How to get general interest
Thete are actually very few people who
are continuously working in biogenesis.
We must do something which is so clear
that it cannot be ignored, Maybe taking
movie pictures of our microforms comingin existence and then interacting with
the environment. Somebhing like what
we showed in the Experientia paper.
Only this time with microfcrms containg
blochemmeals. We have to come up with
something which both undisputable and
sensationsl. If we can do this, then
we have a chance of cracking into the}.

article which will feature electron mur.

Let's worry more about improving our
work than fighting with narrow-minded
characters. I don't want to sound too
high-minded and know that arguments pre

Bany People who do not wish to be

not interested in our work, maybe ve,

in our work.

heart of academia.
Right now. we are working hard on an 'rk

and St tgeaphs of the NH SON particles
man is the chemical analyse

ent,



necessary and beneficial f Bolence,

j Am still looking for a place for you.
:

G SENDER'S NAME AND ADDRESS ~-- NOM eT ADRESSE DE LENVOYEUR
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