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BESEARCH MIFISION, WEST POINT, PENNYSYLFANIA

Junwe 25, 1953

DrR. G. R. WYaTT

LaBoRATORY OF INSECT PATHOLOGY
DEPARTMENT OF AGRICULTURE
SAULT STE. MARIE

ONTARI1O0, CAMADA

Dear Dr. WyaTTe

WE VERY MUCH EMJOYED LOOKING OVER YOUR
AND DrR. CoOMEN'S PAPER FOR THE BIOCHEMICAL JOURMAL .

AT PRESEMNT WE ARE TRYING TO IMPROVE THE
SYNTHESIS OF HMC AMD HOPE TO EXHAUST THESE EFFORTS
I THE MEAR FUTURE. WE PLANWN TO SUBMIT THE WORK TO
THE JOURNAL OF THE AMERICAN CHEMICAL SOCIETY FOR
PUBLICATION AT THAT TIME.

WE HOPE THIS STATEMENT OF INTEWNT WILL
SATISFY THE EDITORS AND SPEED ACCEFPTANCE OF YOUR
PUBLICATION.

SINCERELY 4

CHARLES S. MILLER, Pu.D.
RESEARCH ASSOCIATE
OrGANIC CHEMISTRY
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RESEARCH DIVISION., WEST POINT, PENNENILI]

JAHNUARY 22, 1U55%

DR. G. R. WYaATT

LABORATORY OF INSECT PATHOLOGY
DEPARTMENT OF AGRICULTURE
SAULT STE. MARIE

OnTARI1O; CANADA

Dear Dr.

E SENDING TYOU 5 MG. OF S5=HYDROXYMETHYLURACIL 0B=-
TAINED BY METHOD OF LITZINGER AND JOHHSON Bg, AM. CHEM. Soc.,
- g e i - Y -

3, L9950 klgjbilﬂhc PURIFIED BY CHROMATOGRAPHING ON PAPER | N ﬂ;ﬁ

ISOPROPANGL FOLLOWED BY RECRYSTALLIZATION FROM COLD METHANOL .
ANALYSES 1 ING IN YACUD OVER Palls AT ROOM TEMPERATURE?:
CaLc. For C OgMat C; 42.203; H; 4.263 N; 19.Tl. Fouwn: C;

42.19: H; b2 I; 19:35. AsH;

Max (mMu) ; 3
260.5-261 ; 8590
26l 2l 8510
28R-286 2i5._ 5 TEE0

WE HAVE OBTAINED A SMALL SAMFLE OF MATERIAL BY TREATHENT
OF D=HYDROXYMETHYLCYTOSINE WITH HITROUS ACID AND PURIFYING IN THE
SAME MAMNER A3 ABOVE. THIS SAMPLE, THOUGH IHSUFFICIENT FDR CHEMI =

CAL AMALYSES, GAVE THE FOLLOWIWG ULTRAVIOLET DATA:

il & - |.'
4 EB=2 80

THIS AND THE ABO
SPECTRA AND |DEN
ON PAPER.

VE SAMPLE GAVE ESSENTIALLY IDEMTICAL INFRARED
O =
T -

ICAL SPOTS WHEN CHROMATOGRAMMED IN O5% I1S50PROFPANOL

i)

AMOTHER SAMPLE OF MATERIAL, INADEQUATE FOR CHMEMICAL AWALY-
SES,; WAS OBTAINED BY REDUCTION OF B=CARBETHOXYURACIL WITH LITHIUM
ALUM|NUM HYDRIDE « |]T WAS PURIFIED IM THE SAME MANNER AS THE ABOYE
SAMPLES AHD GAVE THE FOLLOWING LU.V. DATA:




R. WraTT==PAGE 2==JANUARY

MAX .

261 23] -
1.1 261 2

1 1k
123 286 40

THIES LATTER SAMPLE BEWAVED AS DID THE OTHER TWO IN ISOPROPANOL WATER

LHROMATOGRAMS BUT 1T5 ITHFRARED CURYES SHOWED DIFFERENCES WHICH WE
HAVYE BEEN UMNMABLE TO EXFPLAIN.

WE HOFE THE SAMPLE WE ARE SENDING WILL BE ADEQUATE FOR
YOUR COMPARISONS.

SINCERELY,

P
._-- .}K’__:-?:_,:__.-{._-

CHARLES 5. MiLLER
RESEARCH ASS50CIAT
OrgaMic CHEMISTRY
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RESEARCKH DIVISION, WEST POINT, PENNSFLVANTA

Jamary 5, 1953

Ir. G. R. Wyatt

Department ::-1" Apriculture
Laboratory of Insect Pathology
Box L90, Ssult Ste Marie
Ontario, Canada

Dear Doctor Wyattt

At last wa bave come through with some vaccinia virus,
and are shipping today 1.16 grams of dry powder.

This material was prepared by Dr. "’r"“'-'n'r“ from rabbit lyzph
by differential centrifugation according to the methed of Hoagland,
Smadel and Rivers (J. Expt, Med., 1940, TL, "-'3']’,.'... Approximately
L0 ml were lyophilized. The intradermal titer in rabbits f':' 25 ml
per dose) wag 10-%, (This order of activity is not as high as
reported by Hoagland et al). Smears stained by the 5::.-(‘..'|""|'| method
for alementary bodies have given us the impression that there is
.:.;.w-._,‘_;_%,-_-;".b]_w more material than is reflected in the infectious
titer. The bacterial comnt wasz approximately 1 million organisms
per ml or 4O million for ‘“f* entire lot. Just prior to lyo-
philization the preparation was heated at GEO0, for 200 mimmtes
go that it should not be highly infectious. 1 think, nowewver,
that it should still be suitable for electron MiCroSCOPY.

T hope there is sufficient material for, at least,
preliminary work. 7, that Dr. Brown has gone tr"‘ﬁ“‘}‘ the
:r',-:*:'n::ﬁi::urp,l further preperations would be less G { i

Dr. Spizizen joins me in wishing you a
fying New Year.

Sinceraly,
"Rathpu Me—pk

Bettyles Hampdl, Se.D.
Director of Virus Hesearch
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RESEARCH DIFISION, WEST FOINT, PENNSELFANIA
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BESEARCH DIFISTON, WEST PfOPNT, FENNSFLFANTA

August 28, 1952

Dr. &,
Department of Agricul ture
J.F'V:-"ql'*j"'-f f* gaect Pathology

S2an1nlt Sts
Ad b

f.l]'n‘ ario,

Daar Docto

g abaenc I am rep xlying
the possibility of obtain
$Lrls _cr electron microscopy. I
that we can meet _':"'.hu." rajquasts whan
the wirus for you.

[l hope that you recelved the To preparation
#nd that you found it satisfactory. Do not hesitats
to 1at me know if you requirse any more

matarial.

.L.-:n 111
Azsgoni




SORRY | WAS DELAYED IN REPLYING
WGUIST A0 REGARDING THE ATTACHED
AWAY FROM THE LABORATORY ATTENDI MK

r

ResearcH CONFERENCES AT MNew Lowmpow,

NQ IMPORTANT SUGGESTIONS REGARD=-
TOUR MANUSCRIPT) ONLY A FEW POINTS
COM R Ji PAGE 2, LAST LINE; THE - MITROGENW
VAL QUND WAS 29.33.. PAGE 3, 15T LINE, 5 UG-
GEST THA HAME ODE DELETED 31N DR« MILLER PRO-
POSED THE SYNTHESIS AND CARRIED I OUTa= TOU MAY
WiISH TO CORRECT THE SPELLING OF HE SHARP 1N SHARP
i0 DoRME. BY DROPPING THE "E" ON BOTH PAGE 2 AND
AGE . THIS 15 A VERY COMMON MISSPELLING THAT WE
ERCOUNTER WERY FREQUENTLY.
THANK YOU FOR THE COURTESY OF SUBMITTING
THIS DRAFT TO US AND FOR THE ACKNOWLEDGMENT OF THE
HINGR PART THAT WE PLAYED H THIS INTERESTING DE=
VELOPMENT s

I NCERELY TOURS 5

JAMES Ms oPRAGUE, FH.l.

ASSISTANT DIRECTOR OF HESEARCH
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RESEARCH DIVISION, WERT POINT. PENNSVLVANTA

AvsusTt 20, 1952

DR G: B:s WratTt

LABORATORY OF INSECT PATHOLOGY
DEPARTHMENT OF AGRICULTURE
SAULT STE. MARIE

ONTARIO, CANADA

DEAR DR+ WYarTT:

YOUR LETTER OF AUGUST lﬁ ARRIVED WHILE | WAS AWAY AT THE GORDON
RESEARCH CONFERENCES IN NEW HAMPSHIRE. | AM ATTACHING A CHECK TO
COVER YOUR EXPENSES FOR THE TRIP TO OUR LABORATORY ON AUGUST 'f) |
AM SORRY THAT | WAS MOT HERE TO TAKE CARE OF THIS HMORE PROMPTLY. WE
CERTAINLY ENJOYED YOUR VISIT HERE AND THE WORK THAT WE HAYE BEEN
ABLE TO CARRY ON WITH YOU AND WITH Dr. CoOHEN.

SINCE YOUR LETTER OF AUGUST 13 CROSSED MINE OF THE SAME DATE, |
BELIEVE THAT | HAYE ANSWERED YOUR QUESTION REGARDING THE Dumas MNiITRO-
GEM VALUES: |IN COMWECTION WITH THE EXTINCTION COEFFICIENT OBTAINED
BY YOU ON OUR SAMPLE OF S=HYDROXYMETHMYLCYTOSIME, | CAN ONLY SAY THAT
THE MATERI AL WE SUBMITTED TGO YOU AS DESCRIBED IN MY LETTER OF .lfl.IJ[i'i.l$'I
1l WAS THE ANHYDROUS MATERIAL AND THEREFORE YOU SHOULD USE THE MOLE=
CULAR WEIGHT OF 141 INM MAKING YOUR CALCULATIONS. WE HAVE RERUN THE
ULTRA=VIOLET CURVE ON OUR COMPOUND AND STILL OUR EXTINCTION VALUES
ARE LOWER THAM YOU REPORT, PARTICULARLY I1WN THE 0.1 N MYDROCHLORIC
ACID SOLUTION. AT THE MOMENT,; WE HAVE NO EXPLAMNATION FOR THIS DIFFER=
EMCE .

DR. MIiLLER 15 FINDING THAT THE ISOLATION OF THE S5—-HYDROXYMETHYL
URACIL IM PURE FORM 15 MUCH MORE DIFFICULT THAN THE ANALOGOUS CYTO=-
SINE DERIVATIVE. HE 15 HAVING TO RESORT TO CHROMATOGRAPHIC TECH-
NIQUES AMD WE HOPE TO BE ABLE TO GET EMOUGH MATERIAL FOR CHARACTERI=
ZATION IM THIS WAY. THANKE YOU FOR THE ABSORPTION MAXIMA OM THE DE-
AMINATED ii' WE SHALL KEEP ¥YOU |MFORMED OF OUR PROGRESS.

DR« MILLER HAS RUN PARALLEL COMPARATIVE ULTRA=VIOLET AMND CHROMA-
TOGRAPHIC STUDIES ON HIS SYMTHETIC MATERIAL AND UPOM Ly AND HE, TOO,
CAN DETECT NO DIFFEREMNCE BETWEEN THE TWO SPECIMENS: WHEN THIS WORK
I5 COMPLETED, WE ALSO WILL SUMMARIIE OUR NEWER DATA FOR YOU.

SINCERELY YOURS,

Wﬂ”
JAMEE M. Spracpe, Pn.D.
AS515TANT DIRECTOR OF RESEARCH
JMS: MWk

ENCLOSURE







Br, J.H,

Hogeareh

: 5 ead on our
11l agres within 0.5 mp with those '-., eparation.

-

y B
thase To i‘_'l'_'i.'-'. together with the ¢ ..__J 1..1."'1 data, there seoms

Flicks]

ne doubt that the twe specimens are ldentiecal,
Sinece my quantitative estimations are based on the ultraviolet
extinction coefficient I re-determined this with some of your material,
and got a value of 10,300 for the maximom in 0,1 N ESl==about 7%
higher than reported by your lab. This 18 based om a molecular
we:. rht of l:-{]._;', for the P;.rdr-rtﬂ ¥Wag the sameple you sent by any
18N G I'LJ.L.h at 1002 I am patting H values on my solution as a

L]

1 the If'L._L.; ; ag for the natural
1ould 1 ;‘J:Ltm’.'ul if you'd send them
no ,:-..a_]“ on to your amalytical fipures







L\'\“lllll'rI ¢ D(]lllll{‘

RESEARCH DIVISION, WEST POHUNT. FENNSEFLFANTA

AuvsusT 13, 1952

DR. G. R WYaATT

LABORATORY OF INSECT PATHOLOGY
DEPARTMENT OF AGRICULTURE
SAULT STE- MARIE

OMTARIO, CANADA

DEAr DR. WYATT:

| WANT TO THANK YOU FOR YOUR KINDNESS INH
COMIMHG TO OUR LABORATORIES FOR THE IHTERESTING DI5-
CUSSIONS LAST FRIDAY. | AM SURE THAT THESE DIS-
CUSS I ONS WERE HELPFUL TO US IH ORIEMTING QUR THI HK=
ING REGARDING THE FUTURE WORK OM THE PROBLEM THAT
YOU AND DR. COHMEN HAVE BROUGHT TO OUR ATTENTION.

MaY | REMIND YOU AGAIN THAT WE ARE EX=
PECTING YOU TO SUBMIT THE EXPEMSES FOR YOQOUR TRIP
TO US FOR REIMBURSEMENT.

ALTHOUGH | ToLD Youw LAST FRIDAY OF THE
NI TROGEN DETERMINATIONS ON Cy, | AM RECORDING THE
VALUES HERE FOR YOUR RECORDS. YOU WILL RECALL THAT
THESE WERE DONE BY THE DuMAS METHOD BY AN OUTSIDE
LABORATORY .

CaLc., 29.7 Fouwp, 29.335%.

JAME[s M. S HAGUE, PH.D.
HSEIST#TT DirReECTOR OF RESEARCH
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RESEARCH DIVISION, WEST POINT, PENNSYEFANTA
















absorotion in the ultraviclet (Markham & Smith 19149): the latter tecmique

has been found very convenient, since it is sensitive to less than 1 RE

of purine base and provides a permanent xzEE photographic record of each
chromatosTam.

Az a solvent for the separation of the-FreE bages on paper ehrom=
atograms, ajqueous isopropancl (65%)-HCL (2.0 N) (Wyatt, 1951) is very
satisfactory, sinece the two purines and four pyrimidines commonly found in
mieleie acids ean all be resolved in a single one-dimensional run. The &
gtrong acid is helpful by inereasing the solubility of guanine, of which only
small amounts will migrate quantitatively in neutral or weakly acidic or basie
golvents. This mixture resclves also the mucleosides and some, but not all,
of the mucleotides.

The nuclelc acld derivatives eluted from chromatograms are as-
timatad by their ultravielet abgorption én the gquartz spectrophotometer.

The methed iz sensitive and precise, but depends onm aceurate knowlddge of
extinetion coafficients, and there is some disagreement in the literature
on these (Hotehkiss 19L48: Viseher & Chargaff 1948a; Ploeser & Loring 1949;
Smith & Markham 19L%: Wyatt 1951b). Agreement on these coefficients,
re-determined with substances of estdhlished purity, would enable better
comparizon of results from different laboratories.

Tha problem of obtaining gquantitative yields of mueledec acid
derivatives from hydrolysis has given mowh trouble, and many methods have

been used. The purine bases are easily liberated with dilute mineral




Dr. J. K. Spragua,
Regearch Division,
irpe & Dohme Inc.,

rlvonia. USA.

Uear Ur. SProgues

Thank you ror your letter of July l. 1 &am glad to hear
you will be able to undertake analyses on our unknown r:x. I
have about 20 mg, of this material isolated from phage, but
it 1s etill obviounaly impure, probably with substances orig-
inating in the papar of the chromatograms. Just 85 sScoR A8
I am able to get it to a satisfactory degreea of purity, I
shall demd it to you.

For the same reason, I have not obtajined physical data
on Oy, except the ultraviolet spectral characsteriastics which
I prasume Dr. Cohen has already transmitted to you.

I am gled to hear you are engaged on synthesis of 5=
hydroxymethyl cytosine and S-hydroxymeth uracil. If you have
abtained any Iractions which may contain a proportion of the
desired product, even though not pure, I should be happy to
exaernine them chromatographically teo see if sny substance gim-

ilar to my Cx is present.

Tours sincaraly,
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RESEARNCH DIFISION, WEST FPOINT, PENNSYLFANTA
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