PUBLIC HEALTH SERVICE

'FEDERAL_SECURITY AGENA (EEAVE SLANI)
PUBLIC HEALTH SERVICE - E~72 (c4s)
NATIONAL INSTITUTES OF HEALTH
APPLICATION FOR RESEARCH GRANT Mel (3)
(supplenental)
Date
Rec.2-18=-52 : June 752 Council

NATIONAL INSTITUTES OF HEALTH
DIVISION OF RESEARCH GRANTS
Bethesda 14, Maryland

Application is hereby made for a grant in the amount of $

952

from Septexber 1

A860
through Avgust 3t 1993

Month Day

for the period

Year Month Day Yoar

inclusive [nof fo exceed T year) for the purpose of conducting a research project on the following subject:

1Give only briel descriptive Fitie]

TITLE OF
PROJECT

Genetics of DBaoteria

NAME OF PRINCIPAL INVESTIGATOR

soshua Lederberg

TITLE OF PRINCIPAL INVESTIGATOR

Assoclate Professor of Gumetics

ADDRESS OF PRINCIPAL INVESTIGATOR

Department of Genetics
University of Wisconein
Madismé  Wisconain

NAME OF FINANCIAL OFFICER
TO WHOM CHECK SHOULD BE MAILED

A« ¥4 Petersen

TITLE OF FINANCIAL OFFICER

Vice President, Business & Finenocs

ADDRESS OF FINANCIAL OFFICER
Bascon Hall

Undvereity of Wisconsin

Madison 4, W¥iscensin

It is understood and agreed by the applicant: (1) That funds granted as a result of this request are to be expended
for the purposes set forth herein; (2) that the grant may be revoked in whole or part at any time by the Surgeon General
of the Public Health Service, provided that a revocation shall not include any amount obligated previous to the
effective date of the revocation if such obligations were made solely for the purposes set forth in this application;
(3) that all reports of original investigatons supported by any grant made as a result of this request shall acknowledge
such support; (4) that if any patentable discoveries or inventions are made in the course of the work aided by any
grant received as a result of this application, the applicant will, in consideration of such grant, refer to the Surgeon
General of the Public Health Service, for determination, the question of whether such patentable discoveries or inven-
tions shall be patented and the manner of obtaining and disposing of the proposed patents in order to protect the

public interest,

NAME OF INSTITUTION

NAME AND TITLE OF
OFFICIAL AUTHORIZED
TO SIGN F’OR INSTITUTION.

AGREEMENT

The Uniwicitr of Wisoomsin

S Proce> o LT T TR e g
3 : N

{Please Ty,
(signed) A. W. PETERSON
PERSONAL SIGNATURE ___
(This agreement mi carry the
actual signature of the officlal whose
same cappears on the line above.)
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(LEAVE BLANK)

B-72 (chs)wI (3)

These dates o be the same as those givean on page 1.

BUDGET PROPOSED FOR THE YEAR (BuPplementsl) through
NOTE: Under column entitled "OTHER" indicate funds presently available BUDGET
or anticipated from other sources including own institution. REQUESTED

FROM P.H.S. OTHER

PERSONNEL {Itemize all positions by Indicating fype; names of professional personnel, if selected.)

M~ —

PERMANENT EQUIPMENT (ltemize)

—Nene

CONSUMABLE SUPPLIES (ltemize)

TRAVEL. (State purpose)
Maitiel, for consuliatisns with ether workers 100
(incluling scientific meetings fn the U.S8.)

OTHER EXPENSE (itemize}

Koo
NOTE: The administrative official signing this application may add SUBTOTAL !
for overhead an amount not to exceed 8 percent of the operating
costs, i.e. 8 percent of the subtotal. OVERHEAD m

TOTAL FOR THE YEAR | § A860

ESTIMATE OF FUTURE REQUIREMENTS  ——p-9380— @'!. !ﬁ;‘! F!-
Estimate of fulure requirements applies to funds needed from the Public Health thad th
Service for the years subsequent to the period proposed at-the top of this page. g !!g) ‘Pm
The blanks at the right provide space for requesting four additional years of support; 2 o _the v
any amounts entered should include "overhead™” if such is to be requested. Do not _EM
leave any of these spaces blank—enter one of 'l'he following as applicable: The amount 3 Yy reostéhed
needed, "not applicable,” "unknown" or "none". FOR FURTHER INFORMATION:
See detailed instructions accompanying application forms. 4 Unknown
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E=72(Clis) Mel

)

PUBLIC HEALTH SERVICE SUPPORT: Show previous and current Public Health Service grants supporting this project:

GRANT NUMBER TITLE OF PROJECT AMOUNT PERIOD OF SUPPORT
PREVIOUS ’ m J‘]’ lm
1A45-0-02 Omwidss of Salmercila 3780 to
(B-72) | - .-é%

1,880 | sugust 1951

CURRENT . ] .

B-72 (C3) Genetins of Basteria 4320 Sept. 1951 ~

August 1952

ALL OTHER SUPPORT: Excluding Public Health Service, but including that from own institulion, list support from other

° sources for this project. If none, so0 indicate.

SOURCE TITLE OF PROJECT AMOUNT PERIOD OF SUPPORT
CURRENT —
AEC Crtogenstic effects of rediatisms $ 1000 3/5 - 2/52
Chemicsl Corps |Host-parssite relationshipe:lyeegenic’y| 6000 -7/5% - 1/52
Institution Geastiss,ef Bacteria 7000 # | 7/5 ~ 6/52
* & Rockefeller| Immnogeneiiss of Basteria 9000 9/51 - 8/53
PENDING
AR Cytogenstis affects of radlations 200 3/52 - 2/53
Chemical Corps | Lysegenicity; resombimatiea in baster. 8000( 1/52 - 9/53
Iastitation Geastics of Bagteris 6000 » |7/52 - 6/53
#Exolusive of investigator's salary. Incll. ourreat t costs

Additional continuation pages, if needed, may be

RESEARCH PLAN AND SUPPORTING DATA

On the continuation pages provided give detalls of the proposed plan and other necessary data In
" accordance with the outline below. Number each page, the first continuation page being page 4.

detailed Instructions before preparing this portion of the application.
l. RESEARCH PLAN

A. Specific Aims—Provide a concise stalement of the aims of the proposed work.

B. Method of Procedure—Give details of your plan of attack.

C. Significance of this Research—Explain why the resulis of the proposed work may be important.
D. Facilities Available—Describe the general facilities at your disposal. List the major items of
permanent equipment.
2. PREVIOUS WORK DONE ON THIS PROJECT
Describe briefly any work you have done to date that is parficularly pertinent.
3. PERSONAL PUBLICATIONS
Cite your most important publications on this or closely related work. List no more than five.
4, RESULTS OBTAINED BY OTHERS

Summarize pertinent resulfs to date obtained by others on this problem, cifing publications deemed
pertinent. Select no more than five.

5. BIOGRAPHICAL SKETCHES
Provide brief sketches for All professional personnel selected who are to be actively engaged in this project.

PAGE_3

requested from the Division of Research Grants. See
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APPLICATION FOR RESEARCH GNQIFT (Continuation page) (LEAVE BLANK)

B-72 (clis) MeX (3)

Justificatioa for contimation of sapport.

As has besa pointed out in previous applications, this research progras
hdmluplnginamﬁnhmﬂuld. It may be many years before new theo-
retical advances in basterial genetics e¢an be translated into specific improve-
ments in medisal prastise. Contimmed support is requested simply in order to
mrdttbconﬂmddﬂclopuntofmupoﬂmhlpnwonahu—rup
basis. Some spesific problems have been solved, at least partially, but as
many others arise cut of these salutions.

Justification for supplemsatal support.

mudumtorrmmhmtfrmukhbnclodﬁm
nrcattbnmrmdutlonlotﬂ»ntmp-rmm‘mt..p’nd
wmmu-m»wmmm,mmumtumhm
Mhshdattomhtiuthhmurch,mdmuauy,ublppnﬂh
mwwaw;pm.mm.mmm,ntmmwm-
wleoﬂdhwrmmsmjnt,aad&cummm:m
question whether even the modest investmsnt would be resovered. During the
last ysar, however, the pictars has changed completely to give experimsatal
unhpdmim&hr-nlmt. Clues of sinilar import have
developed in stadies with E. eoldl. Further expsnsion ef our work on these
ﬁjnhwhhhMQMQMputwﬂdwﬁtmmip-
meut of a more mature ressarch worier { a post-decteral associate) to eollabo-
uhutbsopn“.hdcﬁﬂoofwhh&mwhdmthmﬁ
progress report. Fortumeiely, Mashpmldnwmuththepromhnot
inereased laboratory space by the University of Wiseonsin so that facikitles
Muupandzdutdfﬂ.nhamnabloo

PAGE
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B-72 (ChS) MeI (3)

Research Plan.

Thie project is already 4in pregress, anl 1% sbisctives and
are most profitably dicoussed umemnﬂwm
invertigated . Thase ave mpmarized in the sppenied Progress
azrent grant, E72-0(3).

Ae Spacific aims. Thess may be restated as a deeper wnderstanding of e
mechanisxs by vhieh speoific trwitis of dacteria sre regulsrly trenmitted
frea perwretion to gwwratism, and smweraely the madbenisss of haoterial
varistion. Se far, Escherisbis woli end Salmsvells typhimarivm have bdem
stniied ar 4ype orgardims fur the senurmes of genetio secsmbinatien, and
alvsady w0 ommtreasting mechanisms have been feound: sexwal fusicn and veduction
1n E. osli; snobher snd new mechantsm in Salumwllas transdistion. Temediste
ohjectives in this long-term stody are giwen in pert D of the Progress Rapert.

B. Mathod «f proosdure. lemmh@oﬂ. parts B and D.

c.uwmxmrhmmmm part Q.

The mechardams of basterial wveriation ani the chearasteristics we are inveetl-
gating (drug-resistence; snmme jetterss; snligmic strusture) sre fusdammtal
1o ¢linical dacterislegy, chemctimyapy, wecelne prwparation, snd tepical aod -

i

Lo the

;

D« Awvsiladls fasilitiss: a well squippel siorsbiocleglical resesrch laborstory
u& Mulm Mm Mﬂmw.m‘qﬁpﬂ

.

PHS-398
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DO NOT TYPE IN THIS SPACE — BINDING MARGIN

sBPLICATION FOR RESEARCH GRARMID (Continuation page) (LEAVE RLASRS]

E-72_(CLS) MeI (3)

5, Previous work. This has been sumarized in greater detail in previous
arplieations and progress reporis.

With E. coli E-12, Tatum and Lederberg, amd Lederberg have investigated
the mechanisnm of genetic recombination. This has been interpreted as a con-
sequence of a sexual process, occurring at a frequency oo small to be detec-
table by direct microscopic stuly (absut 1 per million vegetative celis).
Because of the low frequency, selective methods are required to detect the
recombinants. For this purpose, nutritional putants have been particularly
useful, but alternative techniques using ivhibitors are also availablie. The
bost evidence for the sexual basis of recembination has been the isvlation
of diploid hybrid oells which later segrogate the parental markers. The in-
terprefation of thess cells as heterozygotss has been verified by single
cell pedigree studies (Zelle and Lederberg) .

In the emrlier work, stulies were confined to derivatives of strain K-12.
Subsequently, & screening method was developed that has permitted about
three percent of E. coli iselates frem verious sources to be characterized
as interfertils. \

Previous work with Salmonella has been confined to a mutritional survey.

3. Personal publicatioms.

1947 Gene recumbinatien in the bacteriwm Escherichia eoli. J. Bact.
53: §75-684 (with B. L. Tatum)

1947 Genme reccmbination and linksd segregation in E. coli. Genstice 32:
505-5%

1950 The selection of genetle recambinations with bactsrial growth
Mﬂ.bitorﬂ. J. &ctc ?: 211"215

1951 Single cell isolations of dipledd heterozygous E. coli.
J. Bact. 61: 351-95. (with ¥. R. Zelle)

1951 Prevalence of E. coll etrains exhibiting genetic recombination.
Selence 11h4: 68-&

4. Results obtained by others. The basic experimental findings of this
work heve been confirmed in several laberatories. Additionsl contributions
may also be cited as follows:

a. Confirmation that the agent of recombination in E. coli is

not f£iltrable.

b. and c. Purther linkage studies and application to drug-resistance
d. Kinetic studies on the frequency of recombination

e. Stimulation of recombination by pre-trestments with UV.

8. Davis, B.D. 1950 Nonfiltrabhility of the agents of genetic recombination
4n E. coli. J. Bact. 60: 507-508

b. Newcombe and Nyholm 1950 The inheritance of streptomycin resistance
and dependence in crosses of E. coll. Gerwtics 35: 603-611

PAGE -
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E~72 (cl8) M (3)

o. Cavalll, LoL. and Maccatare, @.A. 1950 Chloremycetin resistence in
E. coli, a cass of quentitative irheritance in bacteris. Natwre 166:991-2.

4. Xalsm, 7.0, %i Xinsties of genetie recmbinstien in E. ooli.
Genotica 36: 175

. Olark, J.B. et al. 19%0 The stisuletion of gens reccmbinetion in
Ee coli J. Sast. 99 315509

See also "Papers in mioredial gemwdice: bscteris and becterSel wiruwes*
ssleocted by J. lederberg. University of Wisceusin Prees, Madissn, 29351.

5. Bographieal sketshes.
Principal Investigator:

Lederberg, Joshwa. b. Meatelair, N.J., 1925. B.A. Célusbia 1944.
Medical Schoel, Colwsbia 1944~46; Ph. D. (microbiclogy) Yale 1947.
Fellow, Jame Coffin Childs Pund for Nedical Researsh, 1945-46.
University of Wisconsin: Asst. Professor of Genetiss 1947-1950;
Assoe. Prof. 1950—. University of Califeraia,Berkeley:
Visiting Asscs. Prof. Bagteriolegy 1950.

Affillated Personnsl (Salaries from other non-imstitutional somrees):

Lederberg, Esther M. (nse Zimmer) b. New York City, 1922. B.A,
Hanter 1942 . M.A. Stanford 1946 . Ph. D. Wisoconsin 1950.
m", lo!pMoMn 1“1-42‘: Bes. Asst. (cw.) at
N.X.H. L942-43. Junior Biologist (P-1) K.I.H. 1943-A4.

P.H.3. Predostoral Ressarch Fellow, N.C.I., 1947-49. University
:f Wisconsin: University Fellow 1949-50; Project Assosiate

Skaar, Palmer David. ). Nishmwaka, Ind., 1923. B.A. Indians 17.
Ph.D. Indiane 1952(pedding). University of Wiscensim: Projest
Associate 1951,

Prospective candidate for project-associateship on this program:

Nelson, Thomas Clifford. b. Colusbus,0., 1925. B.S. Queens College, N.Y. 1946
M.A. 1946 Ph.D. 1951 Columbia. Lesturer ia Biophysics, Colusbia
1947-1549. Gosney Rasearch Fellow, California Instituts of Teeh-
nology, 1950-51. Assistant Professor of Biology, Vanderbilt U.,
1951--. Publications: see section id above.
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