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r . o ~~il rd 
Unlvcrsity of Ch.:.c:. '"':O 

DEPARTMENT OF THE NAVY 

OFFICE OF NAVAL RESEARCH 

WASHINGTON 25, D. C. 

natitute of .<:...<' ob~ology and , onhy cs 
ChiCE o, _ ... linois 

~ear r . Szil rd~ 

IN REPLY REFER TO 

Oi?1:4· ..-l:O:B 
rR 11 221 
er 

2'-St,a 
SEP 29 1952 

a re ple .. sed to in orm you t r.tt your request for rene\ ( l of your 
rese rch contr"'ct ith t 4a vff ce of . v 1 S!Qea.rclJ on • :Biop · vi 1 

roac· to t ·e .>roble o of , · ct .r ial ' rowth nd Bacterial :ene ti cs'• under 
ontract ~·6ori .... 20 ~· . c . J8 lw.a been np r oved .d orwa r ded to t ·e Contr .... ct 

Div l s ' on f l r Io~otiction • 

.;~inca contre.ctual negoti t i one are t e ct -.on of t.ue Con.,r .ct lvisiol' , 
tis notifiCRt i on of n rovtl does not include aut~ ri: t i on ~or contr ctusl 
1· b~litie under t h ropoeed contr ct . T· e Contr ct Div · i on OI t~1 

Office 'f1ll com:nunieate wi'!;h your i stitution in t e ne r future reg rding 
negotiation of tho -r> ro ·losed extension. 

~incerelY yours , 

• ·- · I U!Ml1Y 
be~d, aiolo ·y br nch 

(Urect lon of 
!1iof of av- l P.e earch 

opy to: 
om .. vhi 0 



To 
• 

FROM 

THE UNIVERSITY OF CHICAGO brunry 17, 1953 
DATE 

• urr 11 us noss • Unan r, poclal 
DEPARTMENT Projects 

.arl _,hort .{o ' Arch titut s 

IN RE: 

DEPARTMENT 

Invontory li~ts on c ~ntr ct 6or1• 02038, m110, 221 

T e 1 nventor y 1 · a ts of all OV(•r nmont property tbot as 
acq1 ired by purch'se, dev·lopment , C'r.ns t ructlon, transf r 
or otrer ise on tho abov nentioncd c0ntract are as 
follows: 

(a ) lant oquiprr. nt--oquipmont of a c apl tal 
nnturo-- 100 or over n0ne 

(b) 1nor equipment--equipment of n t'np1 tal 
n ture--undcr 100 none 

(c} l&aterlR l and Supoli s nrne 

( d J : pee' 1 1oollng none 



February 20, 1953 

ABSTRACT 

A study has been made of mutation rates in bacteria utilising 

a device we developed, called the Chemostat . This device maintains 
I 

a stationary population of :gRID'liNg bacteria grmving at a fixed rate 
~ f 

and it permits~erve the rate at which that mutation occurs in 

such a growing population. For a strain 

bacterial virus T5 we find that the rate 

of {,_toli sensitive to the 

of mutation~resistance 
to this virus is greatly increased in the presence of any one of 

a number of purine derivatives . VIe further find that we can anta-

gonize the muta genic effect of most of these purines with certain 

purine ribosides . These purine ribosides also reduce the rate at 

which mutations occur spontaneously. 



DEPARTMENT OF THE NAVY 
OFFICE OF NAVAL RESEARCH 

WASHINGTON 25, D. C. IN REPLY REFER TO 

:Dr . :-_,eo ,_; zilarct 
univers ty of vh CC£0 

Inst:tute of ::lcdiob·.o l oe:r ['nC. :Bio·~b.;;rsi cs 

Chic Lo , I l l~ no: s 

Olill : 441: Fh ~. : O:'_J 

R 119- 221 
>Jer 

483 

'.leser>rcn in the I' iolo_·i. c"l art'! -,sycl olo,_ ic ~ l 0c.2.ence s is ::-umorted b,, a 
nu..n)er of g ove rnment end u rive te e.sencies . lll order to 1n~ee ~te in­
forme.t. on .sn a void d Dlicat 'on of e r:Cort , ·. t :.s ntended to f urn sn 
those e.t;encies , throu h the . Aric~l c -i.ence s Informe.t.:.on _.x chcne.,e , brief 
abstrocts of the ~.l. olo6ice l and Ps~Tc:·. ologi cPl .·ci An ce s :esearc"- u rojects 
su ...,•orted by tnis 01fice • .' lthout,h sufficient info rm tion W--~ include d 
i n your re se2 ch n rou o Pr-1 , it is b lieved th. t ~ou e.re be s t c_urlified to 
ure•.re a n abstrect of your re searcb ') roE-ran . 

·.:·1J :·ou br kind eno·J. h t o ure-~J~re such n a.bstr2 ct '· i thi n ,he S::;Jace 
r rovided u 0 on the en closed fo m. Conies of thi s abstract ~:ill be 11e.de 
b. this Offi ce end fo rwarded to e ll interested 2gencies in the Le d_cal 
..., ciences I n:.'ormation .Jxchc:nge . 

..~ncl : 

( l) ..c~bstrP ct 

Co:9y to : 
n 'Rf Chi cego 

Sincerely yours , 

:e£d , ?hysiolo~y Br anch 
I3.y c' l rection of 
Chief of ~'cval 1:\.e search 



Dr. F. H. uimby 
Head , Physiology Branch 
By dir ection of 
Chief of Naval Research 
Department of t he Navy 
Washington 25, D. C. 

Dea r Dr . Quimby, 

Febr"Uary 20 , 1953 

Your Re f . : ONR :4.4ls HQ :op 
NR 119-221 
Ser 

In reply to your letter of January 8 , I am sending 

you herewith t he abstract which you requested. 

Sincerely yours, 

Enclosure 

Leo Szilard 

SL/llt 



NOTICE OF RESEARCH PROJ&;T 
UEDICAL SCIENCES I HFORIATION EXCHANGE 

National Academy of Sciences - National Research Council 

Title of Project : Research on a Bi ophysical Approach to the Problem o f 
Bacterial Growth and Bacterial Genetics . 

Principal Investigator: Leo Szilard, Professor of Biophysics 
Aaron Novick , Ass 't. Prof. 

Institute of Radiobiolo~ and 3imphysics, University of Chicago, Chicago, Ill . 

A study has been made of mutation rates in bacteria utilising a 

device we developed , called t he Ghemosta t . This device maintains a sta-

tionary population of bacteria groYdng at a fixed rate and it permits 

11s to observe the rate at which t hat mutation occurs in such a grovrin , 

population. For a str ain of E coli sensitive to t he bacterial virus 

T5 we find that the rate of mutation to resistance to this virus is 

greatl y increased in the pr esence of any one of a nu11ber of purine deri-

vati ves . -.e further find that we can anta gonize the mutagenic effect of 

most of these purine s vrith certain purine ribosides . These purine ribo-

sides also reduce t he rate at which mutations occur spontaneously. 

si ,ned: Leo Szilard 
University of Chicago 
Institute of Radiobiology 

and Biophysics 



DEPARTMENT OF THE NAVY 
OFFICE OF NAVAL RESEARCH 

WASHINGTON 25, D . C. 
IN REPLY REFER TO 

O .... R : 441 : li'i:.s: O;_J 

llR 119- 221 
5er 

Dr . ::.eo Szila.!'d 
Ur.iver sity of C.d c o 

f/if..J R 1953 : nsti tute of diobioloc::'Y and ?io~?hy s i cs 
Chi c o , ~ l ~inois 

De. r Dr . ~zilLrd : 

The _ ~siology Branch of the Office of raval llese rcn is a.c;ain submittins 
its re «_uire.nents fo r -.,he T.>re:pe.ration end rlistribut i on of re ; ort s , due to 
the fact thnt our records incic: te t11.t vre "1·"'Y h~ve overlooke d your pro ect 
··hen the re1ort .,.., roE:_, reP.: vmr_ ori_;i!lc.lly r evised . 

~he ne cb. ni c s of ful f illing the re1ort rec:ui rement s of the contrect as 
given here constitute our be st attemnt to cdeq_uatel T l'ie"'t tne demands 
n<de of us in tr.e administrD-tion of the Office of ... aval tesec. rc.' p ro.;r m 
without i m-? o cinc; undue h"rcshiu on the contracto r s . 1e feel ~hat this 
no l icy which essentially c&lll3 =or ::- emiannual p rog re ss re:port s , sim_9lifies 
+he nroblem of re orts f or the inve sti5a.to r s o Offi ce of 1aval Re ..,ee.rch 
contrects . :a i s in the interest of the investig tors to co.r:u l y with 
t;'li s fo r mul a of submitting e·,orts , since the co:_tinu eC.. c:u:p '1ort of his 
rese&rch must for the mort .,..,a rt be 'J redica ted unon the ex~-lir..ation and. 
ev£luati on of vfr i.tten renorts by ~he various edvi sor~v cor:Jnittees a::d 
boarC..s of t11e :Je...,artment of Defense . 

T.ne next semi annual urog.ress reu ort aL defined_ in the attached sche dule 
is for the "Jeriod f rom l Jenuary to ~0 June 1953 and i s , ·Ue in this 
Offi ce by J l July l95J . Your cooperation in submittine this re ?ort , s 
vell as ddit'ona} re ,ort s ar..d material as outlined , wi ll be g r eatly 
a""nreciated .• 

:.Jncl : 
( l) Reuort •J Chedule 

Cony to : 
Ol R/ Chi caeo 

, ::.ncerel;.- :tours , 

F . ~.. UUBr 
~e d , ?hys olo~ 3r anch 
J3y direction of 
Ch.:.ef of Yavel :::esearch 
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Dr. Leo . Szilard 
University of Chicago 
Inst. of Radiobi~logy and Biophysics 
Chicago 37, Illinois 



SIR: 

OFli'ICE. OF NAVAL RESEARCH 
NAVY DEPARTMENT 

WASHINGTON, D . C . 
ONR:44l:GJS 
NR ll9-221 

3 March 1953 

Receipt of your communication dated _ __:__2_0__:__F_:_eb_ru __ ar~y~l=9:....:S:....:3:...._ __ _ 

in re receipt of semiannual progress report. 
is acknowledged. 

NAVEXOS-1957 Gertrude'r}(~ 
Secretary,Physiology Branch 
Code 441 



T'!PE OF REPORT 
1. SDIIANNU.AL 

PROGRESS 

2. 'l'ECDI OAL 
BJ.:PORTS 
a. MANUSCRIP'l'S 

3. J'IWAL DPOR!' 

RIP()RT SCHEDULE 
Fllr.YSJQLO Q: '{ :BliANCH 

0'1 CE 07 NAVAL RESEARCH 

Progress of research from Januar.r 1 to June 30 
Progress of research from July 1 to December 31 

These reports shall include: 
1. General and specific objectiTes of the problEID. 
2. Progress: method, resul. ts, conclusions. (If this report is 

lengthy and eontnins :f'lgnres and tables, an abstract or 
8UIIlm&.ry of the report should be included.) 

3. Bi bliogrephy of all papers published and manuscripts submitted 
for publication in connection w1 th· the project w1. thin the 
indicated period. 

4. Other information desired: 
P •• Change in direction or emphasis and project t1 tle 
b. Any personnel changes 
e. lfnmber of graduate students on contracts 
d. All reMarch support received or w1. thdraw by other sources 
e. Difficulties encountered 

Pr~nublication abstrt\cts and manuscripts (Manuscripts of papers 
submitted for publication are designated as teChnical reports by 
thia branch and fulfill the requirements of the Contractor's 
ManuB.l for such reports.) If an aclmowledgment of OJIR support is 
included on manu~cripts submitted for publication, the following 
l~e is recommended: •These studies were aided by a contract 
betl'een , ~}Je_, O_ffic.o of !laval Research, De.partment of the ll&V)" and 

.&Jf. o( /CaaJ_t;j.'df0J_1L' f IJ':f!fJ_~l? .5 (lfBI 19 - )J.-/ ) • 1 

Reprints .O:f pa:pers ~d abstracts ~Purchase of one-hundred (100) 
eopi es of reprints from contract funds is authorized). 

DATE WHEN DUll: 
July 31 
JN1Ual7 31 

Sllbmi tted at time 
they are sent to 
publisher 

When received 
from Publi eher 

Requirements for the final report are essentially those of the 
Semiannual ~rogress Report. Acceptance of finAl report must be 
certified by the scientific officer before payment of final 
voucher. 

upon termination 
of contract 

NUMBER OF COPIES AND .AIIDRESSEES 

' copies to: 
Chief of llaval. Research 
Attn: f'~~sroi"J Z Branch (Code .ffj) 
Department o:r the Navy 
Washington 25, D. C. 

1 copy toz 
OJIR Area Branch Office 

2 copies to: cmR Washington 
(see address above) 

1 copy to: ONR Area Branch Office 

20 copies to: 
,Director, llav&l. Research Laboratory 
Attn: Technical lnfor.mation Officer 
Washington 20, D. c. 

a-copies toz OIR Washington 
(see address above) 

1 Copy to: Olm Area Branch Office 
Other copies according to reprint dis­
tribution list~ of investigators. 
Same as for Semi&mlual Progress Report 

A37121 
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