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Kareh 10th, 1954

Dr. 8. 5. Cohan,

1740 Bainbridge Street,

Children's Hospital of FPhiledelphia,
University of Pennsylvenia,
Fhiledalphia, Pennaylvanls,. USA.

Daar Seynour:

Correction! The lost sentence in the first parsgraph of my
letter should reed "I could let you have s few more if you need them.™
Sorryl

Youra sincerely,

G. H. Ayatt.




levch 10th, 1954

Dr. 5. 8. Cohan,

Depertment of Pediatriocs,

CGhildren's Hospitel of Fhiladelphia and
Departorent of Fhysiological Chemistry,

University of Pennsylvania,

Fhlledelphia, Pennaylvania. TSA.

Dear Seymour:

The reprints came in just yesterday, and I am pending you about 300.
No reimbursement neceagary I have had quite a lot of requests, and =m
alac sending them to all list of people mainly interested in nuclaic
acids. I am not gending them to any general list of phage people, thinking
thet you might be doing that. OCould you lei me have a few mors if you need
them.

There 18 no mors word on the fellowship -= officiml notification is not
unbil April. I wrote also to van Niel after seeing you in October, applying
to get into his summer courge. He reserves judgement, alsc promising word
in April, btut I understend it is quite = hopeful sign that I aven got & reply
from himl

I have been busy, with very wavering confidsnce in the valus of it, on
the composition of silkworm serum, and Silver has been testing the results
in comcocting tissue culture media, Just this week, for the first time, we
have some results thet look really promising, with & completely original
mixture. With good tissue cultures, insect viruses would be a nice Byatem
for blochemical study.

For diversion, I begged some dlarminopimelic acid and ren a chromatogras
of Tért, There's not a trace of it in it.




Ir. 5. 8. Cohen Mareh 10th, 1554

Your thymincless resulte sound most intriguing. That would be VBIY
nice if you could be in Berkeley from next February. I expeot to be at the
Federation meetinge, and look forward to seeing you.

Sincerely,

G’ L] H & Il'il.:lrﬂtt' { ]




UNIVERSITY of PENNSYLVANIA

FPHILADELFPHIA 4

The Kool of Medicine

DErARTMENT OF PEDIATRICS
1740 Bainbndge Street
Philsdelphia 46, Fa,

March 2, 1954

Dry G. R: Wratt

Laboratory of 1 , Pathology
Canada Departmen Apriculture
Sault Ste, Marise, ario

Canada

Daar Jerry:

thae reprintz on HMC in the Eiochem, Journal come
I would greatly appreciate having 300, as we
discussed earlier. I have a fair number of requesta to
£411, although I imagine you got most of them.

5 s f

How are things going? Will you be with Stanier next
on the Guggenhelm? am pointing to a sabbatical
ave for next February ; vy, and it will be nice

our visits could coincide,

-

=
o

I haven't seen a phage particle in months. We have
done & falr number of things on the thymineleas bug in tha
uninfected state and hava clarified thyminelesa death
resulting from growth without thymine. The bug works
itself into a structural impasse from which it can't back
out, a Vvery curiouns phenomenon which may have some ﬁhfmﬁ—_

I iz interest. We have sesen enzymatic adaptatlon 1in
tha absence of thymine.

.harane

we will pget together scon. Will you attend the
meatingsa?
Sincarely yours,
oy P

Seymour 3. Cohan
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Philadelphia 46, Pa.
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October 1,

L'il.". |}| il:l ||.;r"ﬂ.-_.ut
Laboratory of Insect Pathology
Sault Ste. Marie
Ontario, Canada

Daar Jarry:

The enclosed proofs were sent to you at Children's a
I opened the envelope suspecting the nature of the contents.
It've read them cursorily, noting 2 minor misspellings, and
leaave them to your careful examination. I should like 300

reprints and wonder how I'm te pay for them. Will you please
bill me or something?

We have been continuing in the main with our thymineless
bug,; since I s : .hﬂ.':-: too much paper work to get going again
on HMC. But will begin.

With ] B E , I remain

Sincerely yours,

Gohen
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Dr., G. B: Wyratt

Laboratory of Insect Pathology
Dapartment of Agriculture
Sault S5te., Maria

Ontario, Canada

Deaar Jerry:

I'm pleased to hear you had an enjoyable, if hectiec,
trip. I plan to mention the isclation of HMC, and present
the analyses on the T=even phages. I shall mention the
gabsence of HMC in the other viruses and perhaps you can
give the detailed data on this quesation. I have already
written this section of my paper.

Ag for the rest, I will discuss the isotope experli-
ments on the origin uf HMC, the enzyme degradation work,
the lsoclatlon of HMC "ﬂux,'rthcﬁi:ie, assimilation data
using HMC and deoxyriboside with B, mutants, enzymatic
deamination and possible significance of all this.
Finally, . will present our data to show that our
thymineless bug makes thynine when infected in the absence
of thymine.

S8incerely yours,

Seyﬂzi 3. Gohen

%m%wimjmmw ¢ oalls, Wasnd X
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I think you. may be guitescorfect In your speculatlions
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Ire B. 8. Cohen,
Children's Hospital of Philadelphin,
1740 Bainbridge Streat,

iladelphia, Pennsylvenis, USA.
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THE SCHOOL OF MEDICINE

Department of Pediatrics
1740 Bair Re - ; N &
Philadelphin 46, Pa. September 16, 1952

Dr. G« H. Wyatt

Laboratory of Insect Pathology
Sault Ste. Marie, Ontario
Canada

Dear Jerry:

Thanks for your note of September llth. This plan I
mentioned is proceeding in the appointed channels but things
won't get genuinely definite for several montha. I'm glad
you are interested; it could be boeth fun and profitable.

I returned sager to get to work and one of the firast
things I am trying is the iselation of the desoxyriboside
following enzymatic hydrolysis. S. & D. promised me a large
bateh of phage but I dontt suppose I'll pget it for some weeks.
Meanwhile I'm going through the procedure with thymus DNA and
12 mg. of T2r DNA. I've writtem to Larry but haventt heard o

i = % 4 2 [ ' B - " n
his plans yet. 1“ﬁ§jhﬂ warbicd meglacactt - wlll aselin, Micdes 1hieq
e

Concerning your wish for more phages. Itll be glad to
supply it when we make them. I'm breaking in a new assistant
and it will be some weeks before T2r, Tir, and Tir' will be
:gning through. Do you alsc want the DNA of T4r, Thr+, and
Tor?

I'ts niece that the numbers now add up to 100%. Itt'a
usually true that you discover how to do something right when
you are at the end, rather than the beginning. This ia known
a8 experience. Anyway, if you wish to write it up with results
based on the new method and new materials, I am gquite willing
to wait since the note is in, This is up teo you. By the way,
what happened to the RicKetteial note?

Do you atill consider yourself to be in the analytical
business? I shall undertake Tl and T5 and some lysogenic
phages this year and would be just as happy if yeu took over
this job.




Wratt : Sapt. 16, 1952

Concerning T7. How did you iselate the DNA? There is
no guarantee this would work for TY and although the result is
guch as to make you wish to have a decent sample of T7, I
wouldn®t trust it in any other way. Spizizen was all excited
over the absence of OC in T7. But it would be interesting if
it were true.

Finally, I'm sorry but I wen't be able to wisit your
laboratory, since I do have many things, including teaching
to get back to. But I trust we will get together socon again.

S3incerely yours,

LA

Seymour 5. Cohen

35C :KHG







September llth, 19582

fectively as

e il “thers

g ad ] orm ¢ld per sample of 0.5-0.7 mg., and for 3
'ﬂ'e.-_-e ".T..,'-. il. pexr sample of BZs The 0,00 ml. wam arrived at by
soaling down |31"~_'lﬁilL| *tions I rt'i im,._l found satlaflectory when we
enimal DA'e and to much B8 exagt standards than we aim at
an experiment I did 2% yesrs ago suggested that the emount
HOOOH was not very coritical. The 0.l5 for whole phages wag to
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Table I
froma ox apleen DHA
after hyirolyeis in HGLO, (708, 15 ul./mgn. HA) at 100°

Moles per 100 moles total bases™

I P atsounted N accounted
| H=terd o al Thyains '.rliaﬂ.l.-ﬁl Cytosine for, per cent |
|

for, per ceat

-
250 5 )

=5 T A o o7

7.0

26.9

|
|

A
Allowing l.3 for met y ns, not estimeted in these experiments.
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Dear Jerry:
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PR P - : ety
yeaterday, and he will send the uff to you when and if they

I hope you have a nice summ I'1]1 come back in the Fall rari
work on Lo,
With best regards,
i st regard
Sincere
\,'.{.\

Seymouy ! Cohen
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Children Hoapital of Fhiladelph
1740 Bail ldge Strest,
Fhilsdelphia, Pennsylvania. USA.

Dear Seymour:

Here le your M8, returned the sams day it arrived hers, which
is probably a red 1. for me, I think it covers the greund well., I
have substituted T.‘-‘:r-r figurea for whole phage, and altersd the T6r T
nurag by averaging them with = malyais done recently, snd

ng ths thres wvery =Tl *« 1 have

in UV data and added

1 have made some miner chenges mogt of which
chanze back if you feel strongly abeout tham,
rinimizing the oumber of molecular species,
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THE SCHOOL OF MEDICINE

Department of Pediatrics

Juna 20,

Dr. G, R, Wyatt
Laboratory of Insect Pathology
Sault Ste Marie, Ontaric
Canada

Dear Jerrvi

o Do whatever you wish to this but do it fast, Do you, have
T -Whole phage figures you wish to use here in Table 1 instead
of the fipires used Figure 1 will be your figure minus Ry

values given in the Table, FPleass £il11 in references 4 and 5,

I'11 send off a photograph of the Fipure when I get the
changed mamscript back, I will probably be leaving for Woods
Hole June 27 or 28, and just possibly, your correctioms will be
back here before that dete, I hope that I'11 be able to get it
off to Lwoff by then,

Sincerely yours,

Puly

Seymour S, Cohen
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Dr. G. R. Wyatt

Department of Agriculture
Laboratory of Insect Pathology
dault S5te. Marie

Ontarioc, Canada

Dear Jerry:

I am sending 12 gms of & lyophilizad TérT under separate
cover. 1 have not estimated DNA, imagining that you would do it
anyway and I should like to know this since the activity measurement
suggests either considerables impurity or much inactive virus. This
comes from Sharp & Dohme and I don't know how much salt 1s 1in the
preparation. However, it did have 1 decant diffsrential ecentrifu=

-

gation eyele. I'™m shipping the remaining 2 gms to Larry.

I have just re nota from Hershey telling me of a
new non-cytosine spot aed by perchloric anlﬁ, and asking
what 1t ias. In thias a: would suggest that we have to submit
a paper to Lwoff. Hnwever, this would eventually appear in the
Comptes Hendus of the FPhage Congress and would not appsar for at
least & year. Therefore, I would further suggest, if you feel it wise,
that you write up a note for Nature. Also, that I undertake the paper
to Lwoff, with you as senior author on both, and my version to you
first of course. I think I know the data fairly well and would bring
out phage points with leas difficulty.

However, if you wish to compose it for Lweff, I have ne ob=
jections. Indeed; I almost prefer it since I do not have the Ry data
at all compleately and there would be & point in showing one of your
printa of virus vs thymus DNA with the absence of eytosine and presencs
of Cx in virus.

Concarning S5-methylol cytosine, I dontt think I elaborated on
It could be a formaldehyde addition compound, on the way to ba-
ng S-methyl cytosine. Furthermore, it then begcomes a relative of




the pyrimidine of thiamine, which raiseas a point in the polio-
myelitis problem. Sprague has the t-methyl 5-methylol uracil

to test and will make others. I'm told he seems somewhat axclted
and indeed I'm just getting to ba myself. Itll try to kesp

Hershey slightly informed.

Sincerely yours,
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have boen meaning to write you for a while, but you know how

you'ra busy in the lab. 3Seymour sent & moasive

amount of Té and I*m working on isolation of enough of the supposad
new base »0xX* for snelysis.

gdeymour tells ma you got & small amount of & substance with mAX.
in agid at 278 by svaporating down the 282 fraction in HCl, but lost
everything by autoclaving in formic acid. When hydrolysing & nucleieo
fgid, I do not loses more than 5% of guanine, sdenine, cytosine, or
thymine in foramie acid at 1759 in 30 minutes. ©"0E" is more labile =
the losa may bes 30 or 408 = I heve not yet hed emough of thea pure
stuff to check this. Also, the loss may be moa m a purified
nueleotide than from & whole DHA. Any if you would care to send
a sampla of your 282 eoclumn eluate, I s 1 Like to %try hydrolysing
under our conditions and compare the product {if anyl) with my CX.
I should be very interested to see if I can get enything out of the
274 fraction too, which from your data looks very myasteripus.

el

Ingidentally, the ratio Dayg/Dagz 1 got :‘91‘ CX is 1.85 = gatis-
fectory Bgereement with your 1.88, I should think.

Does your bug really heve no thymine¥ This will
agid a waistry to ite roots. If only Levens

Sincerely,

G" R _.':r'.':!_,t'
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Dr. G. R. Wyatt
Laboratory of Insect
epartment of Agricul
Sault Ste. Marie
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Dear Jerry:

I am sending a preparation of Thr and TZ2rt
under separate cover. They have been lyophilized
but not dried over Palc.

A large batch of purified ThHr™

¥y day now. A new supgpestion for
osine and I shall explore cbtain

Seymodr 5. Cohen
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Df. 8.5. Cohan May 23, 1952
He points out (and the insect viruses agrese) that A:T
G:C are relatively constant ratioas, whereasa A T:G ¢ is
most varisble ratio characteristic of the BA's

the T-evens, on the other hand, A T:G ¢ is const

@:CK appears to vary.

1 have looked at Lerry's not end am returning
You must be amused at our rude remarks about each other'e
nethods of hydrolysis. X ia certaloly far more
the othar pyrimi 1 5 I'm writi m
would care to send me some of the column frac
try to get the CX base from OGne or both.

¥
LIS

Plepse don't feel apologetic wbout not pulling
weight in the lab. work.: You did not ssk for this problem
ya obviously gt planty to do, znd are suppl
wa ocould not otharwise gat.

Yoa, I think it might be & good plan to send a npote Lo
Peris. Whet would be the densdline data¥

Sincerely,
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Mey l6th, 1902
File:
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AT Seymour:

Thenks for the magnificent eurprise’ parce

6=CHy ura ¢il is interesting to compere with desminated CX

not the seme, In & chroms togranm golvent of low water
BS5% butanol), 6=0H; uracil moves faster than uraecil,
CX moves glower. This parallels the behavicur of

content

wharaas

w=pathyl-

and iz whet I anticipeted. The UV maxime sre as follows:

ﬁ«GEﬁ uracil 261 276

'.l..L«. A

It is identical with deaminated CX in acid and nentral ’E-_L".Lil}_._,, but
different in &lk 1i¢. U:n' ing this with uraeil, it sppesrs
B-substituent reduces the extent of the shift from neutral to alkaline
gpectrum, A '5--*'.15>f-1.,i-,|.~e._.-., however, (e.g. thymine) does mot. Since
desminated CX }m the zame a_u.__ul ghift as uracil, it seanms likely

to be the S-position in

The T6 concentrate ig so large tha propose to

a chemical fractionstion inste

gample whole end ran a chromatogr was a mege from
pubatances, 80 1t seemsa. 1t will ba t to 1ucu4te the INA.

A e .

|
o i 7l f 5 - s
~

xtranesous
Then I




. 8. 8. Gohan May l6th, 1968
propose to aplit off the purines with dilute HC1, and dialyse them
off, meking "apurinic acid" (Chargaff), then hydrolyse with formic
acid, and precipitete CX as the piorate. This should ssparate CX

Trom evarything except any cytosine which may be present.

Sincerely,

G’l RI IIII:'r_F:tt L ]
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DT 5.5« Qohan,
PFhlladelphin,

Children's Hospital of F

Fhollado L}

for your letter. Hitehing's 5-0H uracil arrived

I am sorry to say that it is not the sams as

Hor is barbiturie aclid.  Here are the UV data:
Maxima

o 75 pH 13
298, 259 304
25V, 234

261

position has a much grester and diffieult effect from ‘a
non=polar (e.g. methyl) group, and desaminated OX remains eloser to
aclil than any other compound we know of. Looks like uraeil with
Yet, wh=zt substituent or other structural change
ion and leave the spectrum 8o little
I in 1ts ehromsatographia

This is very disappointing. glearly, a polar EFOUp in the §
complatel

u
deunterium in itt
could cmuse the

Ak .
chan |_.,':3'.. fi

*t in partit
ad CX differs from urscil

Daaninat




Dl.l Srs-ﬁ cﬂi:d‘il

movemont just as g doea from f'e 8T in solwvents
much weter and slowsr in those with little water.. Right now
I have no othe ormula to offer, i B YL yOU EROW

any i1d248 Aari -

o

&
P
1

rom more reading and consideration.

ionizable group
Whatavar ia to be tried,
Lad made two large chromatogram
tion. If you can ob-
tain sufficient phaey and wish al : with it; I sm pra-
rered to isoclate a sampls for eleman y anslyais One gram of
Ter™ should yield 10-15 mg. of OX. agsume you oould get the

EN8lYyass Q006 .

I mentioned, was in England recently, and he visited
grkhan end Bmith have bean growing phege sgain,
can gather, have got the nutledtide of X and

it hag different electrophoretic movement from desoxyoytidyiio
BO10 . ergold did not get eny dete 3 t semams they are work-
ing'on it. When I first found there g mething peoulisr about
phage "¢ytoaine™ lagt summer, 1 wrote and told Jo Srith, since
we hed donse the earlier work together. Ha had little to say about
1%t then, 'and as late as March when I heard from him he said he
hadu't done snything more with phages. 8o they probably haven!t
done mueh with it yat.

I wonder if it
T-sven phages ocontaln ut amother substance whose pro-
parties we Gould deseribe Ly, without waiting to identify it¥

o

Wead could be ineluded with his de I 18 nucleotide. I do not

like the idee of this, but since we ¢ know how long it will
t0 ldentifl'y it, it just might be advisable. Perhaps the bast

thing will be for me to complete the guantitative work (check on

hydrolysis loss and emtinction coefficient), and if ther

do not know what g is, %0 write a paper with gquantitative results

ond somé properties of the apparently hnew substanoe.

Io-Wa Buill

reply to my sending him reprints, He
d M8 entitled, "Independent functions” of
nucleio acld in growth of bacteriophagen, and a

ing they are ueing my déhromatographic method with good
papar, which I me you heve seen, certaiply
vy burden of genetiec specificlty on the DHA, and

88 1% especlially important to check oo posaible quantitative

renges. JI ahould like ¢ i wheather the amall diffaresnces
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oné another are Tar © and Tar.
ziong of thess twok I
ta N, and thus
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iction

y8a them
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have given too many
a bug without thymine, bu t would certainly
I am also interested to hear about Ryan's
By hydrolysed DNA as a souroe I
new tenks I can run & two-dimen-
of thymus IHA, and get
Beme with E. ooli,
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Drs 5. 5+ Cohan,
Children*s Hospital of Fhiladelphia,
Philadelphia, Pennsylvania. TSi.

™

Dear Seymour:

Toé note on rick iae has been pasgsed around this lsb
LAEBLE paragirapl O4s come in for some crit-

baing obscure. How sboui the following modificeation:

y for as yet obscure reasons, these proportions have
ined in DHA struc ture, this would greatly increase

o

the probability of two distinet DNA's having like composition
by chance. This mey account for the similerity of the R. burneti
and ehick nueleic acidaw, i

I see thot Biochim. Bilophya. Acta publish short notes in
about 3 months lesa time than Nature, and wonder how wyou would

feel sbout sending it to them.

Sincarely,

G« He
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KINGELEY §-3T80 FOUNDEILD 185665

< CHILDREN'S HOSPITAL OF PHILADELPHIA
1740 BAINBRIDGE ETREET

PHILADELFHIA 46, PA.

RESEARCH DEPARTHERT

Or., G. R, Wyatt
Laboratory of Insect Pathology

Sanlt Ste. Marie, Ontario

note and masnuseript. On the latter I hawe
changes which you may rearrange as you wish,
» would ba wall to include the reservation in some form
it rickettsial DNA mey not come from the host at all. Con-
gt two paragrapha, I wonder about the significance
the magic ratios and try to cover my uneasiness with the
guelifications you ses introduced.

intend to be in Hew York on Monday and Tuesday, April 14
and 15, I teach Wedneaday and Fridey mornings and shall try to
avold returning to New York on Wednesday unless some sxciting
papers are to be heard. It would be very nlce if you could coms
.0 Philadelphia on Friday or Saturday perhaps, when 1
our campaign on Cx, unless of course we can mee

discpss things then, Sinee Cx doesn't

+
t

should like to begin thinking seriously about ¢ igal phage

experimanta, Alse we ought to plan getting L

Weed into our

discusslons.
Sincerely yours,
7
Wbceh

o | ]
Seymoty' Cohen

EINGELEY S-2089
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Dr. 85.8. Cohan Merah B2, 1358
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THE CHILDREN’S HOSFITAL OF PHILADELPHIA
1740 BAINBRIDGE BTREET

PHILADELFPHIA 46, PA.

RESEAROH DEFARTMENT March 11, 1952

Or. G, R. Wyatt
Laboratory of Insect Pathology
Sault Ste, Marie, Ontario

Daar Jerry:

I agree with the suggestion of a note on the prowazeld [HA,
containing reference to Smith's hypothesis., I don't particularly
care where it's sent; perhaps Neture, certainly not Science.

Why don't you write it up?

Loncerning the phege INA, 1 am In fawr of elegance and think it
would be more elegant to have the analyses on isolated DHA of all strains. :
It doss seem likely that the low P recovery is due to poor "OF recovery,| Pisw w sl
and that eventually figures on ratlos will require some modification. ,._..% Ml Hidae
Hevertheless, assumptions can probebly reasonsbly be mede concerning ]
the guantitative recovery of adenine guanine, and thymine and datas on
gimilarities of the strains expressed in terms of thess three hases.

I L A A

I am dialysing some Tért we just isolated and I shall send you
this batch which should come to about 100 mg. as well as some of our
strein of E, coli, They will be lyophilized tmt not defatted., We will
not be able to supply any of the small phages; we are not set up for work
with them,

Wead came up from Washington and we went over the isclatiom, As you
say, he took severe logses by hydrolysis in N HCl. Nevertheless, he separated
purines, "eytidylic" snd thymidylie on paper and extracting from the paper
he showed the“proper absorption spectra for the "eytidylie", He has ion
exchange data which suggest some inhomogenseity in the "eytidylie" but had
overlocied these at the time, He will send you a summary of his data (via me)
and will re-examine the properties of the mucleotide from Tért which I will
supply. If you concentrate gn the frepe base and/or nueclecside presumably
progress will ba E:rpedit,eﬂT Ly Ay rostlia o Tl

I really don't inow whethsr I shall get to the Federation Meetings but
it will be desirable for us to get together at that time there or in Phila-
dalphia, When my own progrem is clarified, I shall write to you.

Meanwhile, I shall sxplore the possibllity of getting really large
amounte of ".'J.':.r'f' from Sharp and Dohme .,

Sincerely youra,

=

Seymour Cohen




- 40 your ietter and 4 18 e nAaterl

prowazekl

& = & e
1%8 BLLEOLLY

anal DHA' 8

e
- f

o
factor:
tihe HCCOH

aa those of the
F'l.. - .. -
low P recovery.
Maln
s

and - we




rolyaed to get

must be Yery ppors

LUS ['.-.-_":.5... 1
entities of

= --.'_.' = F- L
anould De Dappy

sthar-dried sample they will bhave to be
gontain X, they wil che r source
¥ because ith and I examined coli
ty of at least part of the cytosine
1t sesme most
not found in ooli.
hege has cytosine scmeiibw
Liberated on hydrolysiag-

Aahould alag Like ahask e phiags, because Marshesk  says TS
g-oytoaine, and Nis mat { Yy pleks up the real

identif'y 1 -new base, I wonder if
ursal r if you could get the
biologiet, not
gynthesag, and

WO
A

-
LLLE




RINGALEY 5= 2051 FOUNDED 1055

THE CHILDREN'S HOSPITAL OF PHILADELPHIA
1740 BAINBRIDGE STREET

PHILADELPHIA 40,

ARCH DEPARTMENT

shoulc

O 271




~F
.







proving so good

LBLO

With ECGQH,

Conslistent
gooking whole phage with HOQOH too, b

not Da

DHA compositior

indarst

HOOOH or HO

other DMA'S,
the follow
to it
tidine,
J¥ absorption




DI'l Et.‘:a

= Al e

for desoxypentose with cysteilne. (n

wtes to & substance having UV spectra
butudifferant chromatogr: ¢ properties

1 2L =
e TET:L.
produst

furthar.

a1 o e
Sl L ladlddee

iTo

o

AGlVe WO, I can

tisfactory figures,

e to send, if not too @A

rogting to do so@ms T-odds. 1 bhave soss lelt

batah of LHA"a, nona of the whole phagea,
also get Dische/P ratios (presibly this week), wiich should

DT

v T
SLPUNEE1TE

ork only part-time on this |8 now, and have to bring
gnclusion baefore too lor k. How=
stry of the "oytosine® to leave,

uastion




01

1 -
LoLE 0]

HGUOH

HeTH




A+ T/G+0+MC

1.87

3 08

HCOOH:




RINGEILEY 5= 3051 FOUNDED |hg; EiIxNEELEY § 3iHG

THE CHILDREN'S HOSPITAL OF PHILADELPHIA

I:l.'_;'l'il BEAINBRIDGE STREET

PHILADELPHIA _]{:'. PA.

RESEARCH DEPARTMENT




KIXCELEY § FOUNDED |H:|.—I RINGSLEY - 308

THE CHILDREN'S HOSPITAL OF PHILADELPHIA

].'_'1“ BAINBRIDGE STRELT

PHILADELPHIA ..|.|:I. Ph.

RESEARCH DEPARTMENT




EINGELEY 8§ FOUMNBDED

THE CHILDREN'S HOSPITAL OF PHILADELPHIA

1740 BAINBRIDGE

PHILADELPHIA ,_‘I_I"I_

BRESEARCH DEPARTMENT

Tre ae
4N5 8c

shoratory of t Pathology
Department of Agriculture
Sanlt Haris, Untario

Canada

Ste,

Wyatt:

sending the

I am
Dt under separatae

..-:.u,

1 ¥ own DNA
nuclechlistone designated
appreciate a4 base analysi
It containa 8.6%

2 The

I'2, whose

paper in tl
leat of thia

3: The D

P, whose isolation
Harbor .15-:.'.‘.I‘:!-I;JE-J'.‘.J.'.'|..

iLfese

t':'| a P

to f_:,‘l

KENowW

narable

not

¥ )
o

follow:

1 LA,

!
51871

content

]

STREET

PA.

November 21, 1951

ng samples of sodium

derived from
on which
work

oty
L ol

described

preparat

king

o f

I will

thasa
be ma

KINCSLEY 5 - 2080

for




November 21, 19

strains and our others i anticipation of your reguest
for additional

Jincersaly yours,

1
PATREPIERS LT

Seymour Cohen




December 11, 1951

la*

Dr. 8. 85: Cohen,
tegearch Department,
Children's Hospital of Fhiladelphia,
1746 Bainbridge Btreet,
ladelphia 46, Pennsylvania. USA.

Dear Dr.

I

away today for 4 weels,
irue Hi work, snd have been

of the pag 8, which
aomg interest inm., I'd be gled to hear any
have about it. I should be grateful if you
than you fre through with it.
out of the wWay should be able to concentrate

in Janunary.




Hovember 27, 1351
File:

Dr. 5. S, Cohen,

Hesgarch Department,

Children's Hosptial of Philadelphia,
1740 Beinbridge Street,
Philedelphia 46, Pennsylvanic. TSA.

Daar Dr. Oohen:

I bheve received the 5 INA senples as described imo your
latter. I =m going to be sway from the laboratory for a
month from December 11. However, we should be able to get
gtarted on them this week and next, snd I shall let you
know of eny results before I go.

Sincerely,

P &)
il Y

A

3. R. T*F?.‘ltltl-
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Hovember 1, 1951
File:

ATHEMAT L

Dr. 8. 5. Cohenm,

Children's Hospital of Philadelphia,
1740 Bainbridge Straet,
Fhiladelphia 46, Pennsylvenia. USA.

Dear Dr. Cohen:

I wae pleased to have your letter of October 24, and ought to
have written you before now. I am glad to hear you are preparing
i from the T-sven phages.

Some difficulties in technique heve been eliminated here, and
P estimations are procesding satisfactorily now. I have done a Bum-
ber of control experiments with purified thymus nucleic acid and am
now getting regularly sufficient bases to acoount for 94 = 98% of
IMA-F and about the same parcentage of [NA-N. The recovery in terms
of P is not significantly altered when the INA ie hydrolysed in the
presence of protein mixed in proportions to simnlate virus, With
various insect viruses, hydrolysed whole, the recovery in terms of
P has veried between 86 snd 98%. It is probable that thesa viruses
contain & small amount of nom-nucleic acld P, so the recovery of
IMA=FP would be about the same as with purified INA.

In recent analyses of your pheges, I have got recoveries in
terms of P varying betweem 70 and 850%. If the deficiency from 100%
iz due to loee in analysis, this is obwiously guite unsatisfactory.
Coneidering the good recoveries with other mucleic ecids, however,
I fasl this im unlikely. Other cuuses might ba the pressnce of
non=-nuclaiec acid P, or exceas of P over beses in the nuclelc acld.




Dr, 5. 5. Cohan Fovenber 1, 1951

I belleve you have stated that phage INA has the same N:P ratio as other
IA's. Beocsuse of ita higher purina/pyrimidine ratio, howewver, it ought
to have a higher N:P ratio, if there is still a 1l:1 relationship of bases
to F. Perhaps this is balsnced by an excess of P over baees. A eimilsr
line of reasoning may apply to the relation between diphenylamine eolor
and P.

Howaver, thewe is no point in becoming too speculative if you have
samples of phage DNMA"e for analysis. Provided thease are reasonably fres
of protein, the question can be seattled by comparing recovery of bases
with both P and M.

The resulte from your phage preparations so far have been Aisappoint-
ing in that I have found no differsnces which I should be praparsd to sall
significant between the preperations, axcept such s may ba attributed to
varying small amounts of "cytosine™. I am not entirely happy that all this
subatance belongs to the phage === what are the chances of sdsorbed host
INA? I believe Putmam and Co. sometimes found this. If there were host
DNA (or RNA) present, would it be carried along or eliminated by your
method of isolating phage DHA?

I shonld like to undertake analysis of your preparatioms, if you are
satisfied with whet I report in this letter. I do not anticipate any
Turther hitchea hers, snd if the preparations are pure, the analyses should
g0 very quickly, I should like to know your opinion. however, on the amounts
of host DNA, host ENA, and protein which could be presemt.

Sincerely yours,

CEW/ m G. K. Wyatt,
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Dr. G. Wyatt

Laboratory of Insect Pethology
Department of Agriculture
Sault Ste. Marie, Ontarioc
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Jear Dr. Wyatts

As we sgreed, I have uwndertaken the preparation of varlous
phapes and phage nuelele acids and anticipate having the sodlum
solts of T2r' and T2r, Tir* and Tir, ' i Tér in approscimately
two weaks, We have worked out a procedure for obtaining satisfiactory
amounts of virus from quite small amounts of lysate thereby mind-
mizing our centrifuging problems. This means that the difficultles
of preparation of mmercus samples can be reduced as a chore at our
end .,

Heve you resolved your difficulties in P analysis? And do yom
wish to underteke the anslysis of these substances, checking base
recovery with P content of the sample? In my estimation, the series
provides & unigue opportunity in comparing small diserete genetlc
changes and relationshipswith chemicsl composition.

Sincerely yours,

A
.

smour 3, Cohen
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Seymour 5. Conén,
Children's Hosoital of Philadelphia,
Philadelphia L5, Pa.
Daar Dr Cohen,
Your phage preparaticns have been wery interesting, but have proven
1 bit more complex than T had antieipated. I at first hydrolysed whole
untreated phage, following the procedura I huwe been using with insect

virnaes, and got pictures like the enclosed print {(1). There—Were-weak

] "’5I:"||-C. g ll.l:'::.-u-'_.;.l'T_-.-..c".c': Ao len B s T el -._.f_,q_a-":':. ___-{.J.:-:'.._:L TR
spaba-dn-bhe= cythaine position, which were almost negligible in the T6

oremrations but bipgerer in Tl, and=ersctieslly.no detestable-uracil.
I therelfore assumed that BWA was absent, and did a nomber of analyses, but
got rather erratic results, especially with respect to "eytosine", and so
thecked the identity of this spot. It proved ho be not cytosine, bat has
.'I-h_yf.q,-_l:.:l .:I:I.H'.l' r 2. P o 1
an ahsorotion ErEx soectrum clogser to that of eytidiney and in another
solvent (butancl-NH,) has an RF ejqual to that of eytidine. In butanol-NH,
eytidine happens to £all on bbp of guanine, shich explains the mnomalous
from phage

absorption curve for guanine /which Marshak reported.

I am not yet certain that this substance iz cytidine, sinca the
ribogides are zmm usually hydrolysed as well as the desoEyribosides by the

He iy

1010y, treatment. Also, if it represents RNA, one would expect some uraeil
|
or uridine, which I earnnot find. However, it does seem torepresent an
impurity, sinse the amount of it waries from one pregiration to another mere
than do the other bases. Also, it can be preatly reduced by NaOH treatment
{Scharidt % Thanhhauser) or by ribonuclease, suggesting RNA The effact of
ich T only just teated a ecouple of days ago,; looks promising—

ghows the results of this exeriment. I am trying it on some of

prens.




The figures on the prints are caleulated s xxk molar ratios,
taking total bases equal to L.00. They would be better as moles per
mole P, but unfortunately we have been hawving trouble with our P estimations,
as we nge a sensitifve buot tricky nephelometric method. This
ironed cut soon, and I shall be able to put the results on a under basis.
30 it looks as if Marshak is right that phage | lacks cytosine,
ith's and my previous resulta. However, oma more work is
to identify the "gytidine” and a ecouple of other minor substances
f o

which you can see on print | , Which s are orobebly artefacis but

be important, and o not yet feel hapsy that any of my resulis so
represent the true composition of phage DNE. The results so far do not
significant differences between the different strains, except for

fovtidine”, but I =still hooe that ] material and standardized
teghnique same

S0 I am afraid my 1l estimated of the amount of material

re A bit optimistic. I was thinking in terms of ocur insect
viruses, which we are lucky to have remarkably pure. Fractionatlon with
HalH does not seem very satisfactory for removing the "gytidime™: T shall
do more tests with RNase, but I am getting near the end of the mhterial

you sent. I am very mach interested in this problem, and shovld like

get it cleared up, and whould welcome vour views on it. Certainly, analyses

TVED

iz ola ted polymeric phage DNA, -3 you sugrested, would be worthwhile.
with slightly larger amouvnts of mater al, I should be able to lisolate
RHage~treated ohage this week and naxt
give pood results, I shall let you know After this, I shall be away from

the labh until Sentember.




Meanwhile, I am riving a paner on the moom composition of nueleic

acids at a coenference on tl eell nueclens being hald at the Brookhawven

Hatienal Lab., Upton, I 1 the 15th of this month, and wonder if you

would hmve anr objection to my mentioning these results, with 5 cknowledgembnts.
The proceedings are being publi { T should be wery canticus about
mixiwx quantitative results; and shomld prebably not give any, but Ik

to bhe able to point out that the DNA of =ome phapes

1

three kinds of nooleotide, as this fits in

inoraaging somolexdty—o b O dt S Cerent

peneral ploture o
typag of organism as one—asgends—the—evelwbiensbs mr paralledism betwean
pomnlexity of DNA samnosition and svelutionary development of the organism.
Ingidentally, shall I be seeing you at eithar the Brookhawen

menting or the Gordon Research Conference on proteins and mucleic acids

being held at New Hamoton, which

With best regards,

Tanmre J v e wr
ours sineerely,
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THE CHILDREN'S HOSPITAL OF PHILADELPHIA
1740 BAINBRIDGE STREET

PHILADELPHIA _|_f|_ PA.

RESEARCH DEPARTMENT

Dr. G, R. Wyatt
Laboratory of Insect Pathology
Sault Ste., Maris, Ontario

Canada
Dear Dr

under separate cover
10 mg amounts of 7 phage preparations inelu

T i gt J 2 T 3 T ;
Tor, To® , TL n 4r strains, The precauti
which you indicatas 3 will take are guite im-
posing and ould tell us 1 ther the material

its present state 1s satisfactory for analysis

of the inadwvi
statement 8 concerning T2 in the absence

oase

have informed Marshak o I
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