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Date

AND METABOLIC DISEASES
AREA' (spe Instruction Sheet)

0
0
®.

NATIONAL HEART INSTITUTE -

NATIONAL INSTITUTE OF NEUROLOGICAL [T} NATIONAL INSTITUTE GENETIC3

DISEASES AND BLINDNESS - OF DENTAL RESEARCH

v .
DIVISION OF RESEARCH GRANTS O DO SE Y RSING
’i
. NATIONAL INSTITUTE OF ALLERGY
[ ""AND INFECTIOUS DISEASES (¥ Div Gen Med Sed

Application for a training grant is hereby made by the institution named below for the subject and
purpose indicated. The amount requested is based on estimated requirements for a one year period, but not
limited in availability to such period. (See Instructions.)

PERIOD - '
April 1 3 ‘Q&Qrough March 31
,PURPOSE (check appropriate SINGL‘G ftemy . H;; . )

A [ Establishing new)‘frai‘rj{%;'ffzgram

Lo

AMOUNT REQUENTED (from page 2, (tem 1B)

1960 BAOTINS  $113,616

C [] !mproving present training program

é program’

B [ Expanding present ﬂi""

o

D [ Continuing grant-supported training program

NAME AND TITLE OF TRAINING PROGRAM DIRECTOR

Joshua Lederberg; Préfessor & Exec,

MAILING ADDRESS OF TRAINING PROGRAM DIRECTOR

Department of Genetics, Stanford Univ,

NAME OF INSTITUTION

Stanford University(Medical School)

ADDRESS OF INSTITUTION

Stanford, California

NAME OF DEPARTMENT

Department of Genetics

ADDRESS OF DEPARTMENT

Stanford Univ,, Stanford, California

) NAME AND TITLE OF DEPARTMENT HEAD

Joshua Lederberg, Professor & Exec.

L1 DRESS EPARTMENT HEAD
MAILING AD 88 OF DEPA i Ca.lif.

Dept, Genetics, Stanford Univ., Stanford,

NAME AND TITLE OF FINANCIAL OFFICER

Duncan I, McPadden, Controller

MAILING ADDRESS OF FINANCIAL OFFICER

Stanford University, Stanford, California

NAME AND TITLE OF OFFICIAL AUTHORIZED TO SIGN FOR
IRSTITUYION

Frederic 0, Glover, Asst, to the President

MAILING ADDRESS OF OFFICIAL AUTHORIZED TO S8IGN FOR
INSTITUTION

Stanford University, Stanford, California

AGREEMENT

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 in part at any
time by the Surgeon General of the Public Health Service in the event that the funds are not utilized in
accordance with the purposes set forth in this application; (3) that the training center will comply with
the current requirements established by the Surgeon Genera! to qualify for training grants; and (4) that,
if any invention arises or is developed in the course of the work aided by any grant received as a result of
this application, the applicant institution will either (a) refer to the Surgeon Ceneral for determination,
or (b) determine in accordance with its own policies, as formally stipulated in a separate supplementary
agreement entered into between the Surgeon General and the grantee institution, whether patent protec-
tion on such invention shall be sought and how the rights in the invention, including rights under any
patent issued thereon, shall be disposed of and adminis'tered. in order to protect the public interest.

PERSONAL SIGNATURE
S rlgi
{Sign 'c:' ﬁ\ :)a) only

Fréderic 0. Glover, Assistant to the Preside
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These dates to be the same as period on page 1.
1A. Budget Proposed for the Year_ April 1, 1959 19 through March 31, 196019

CATEGORY AND ITEM % time on grad.

BUDGET

: T (Use additional blank sheets, if needed) tm] g' iPI‘°J pl  RRYIR OTHER SOURCES
PERSONNEL (itemize)  figures yearly basia; see*
J. lederberg; Professor; Proj. Director 80 == 000~ University
{a Professor of Genetics 85 ~~ 000~ salary
Assistent Professor of Genetics 90 10,000 —
[c)] Instructor in Genetics 90 4,000 4,000
G, Nossal Research Associate 100 —— 7 500
Esgher M, lederberg Research Associate 100 ——— 6 500
Diener; secretary; dishwashers 20 6,000 6 000
Technical assistants research pr ) 100 ———— 20 %Q
INING ST firat year scape variable and
+ ? 'tdocto trainees at & 100 20 000 unpredictsbles
i Predoctoral 2,200 100 rgonal fellow

STmen POl s QI

Medlcal student: ar . rat ) :

1C. ESTIMATE OF FUTURE REQUIREMENTS
FIRST ADDITIONAL YEAR

BECOND ADDITIONAL YEAR $

B 2499
REV, 10-58

. YEAR

U, 5. SOVERNMENT PRINTI

0.A,S5,T, etc,

) 1 CATEGORY TOTAL | 05, xxx] 75 - 90,000xx
FERMANENT EQUIPMENT (itemize) TABORATORY APPARATIS; '
Autoclave 25003 refriperators 15003 refr, ggmgm also capital

20003 dishwasher 15003 Microsc conatruation
microscopes 1800; Micr ators 2000 % Univeraitys
and animal roan eq. 15003 Other items; 20,000 (these $_70,000
are mainly utility items less than 500 per undt, not
special apparatus)

CATEGORY TOTAL 118 400 xocogooc | 18 400 xoocooot
CONSUMABLE SUPPLIES (itemize) Qonng_mmrch — - 5 000
.G cals, glase al £1 8
_avg, 600 per tralnee; 200 per fellow, per annum 6 800
__(pilpettes, plates etc) initiel stocking 5_000
General deptl, operation - 3 000 .
- cATmonv TOTAL 11,0000 | 8 000 xxxx
TEAVEL . al I'e iy 5 g an Bl 2 2 :
' ' 1 000
r ) S U pre a 400
Visiting semibhar speskers 4 at 250 ‘ 1 Q00
CATEGORY TOTAL #,400 xox | 2 500 0o
OTHER EXPENSE (itemize) Tuition 6 x 1005 P
-~ Rew."1elling and furnishing research trng facilities 15 000 25 000
Genetics 1ibrary, 3000 initial + 3000 per annum Z, 000 2 000
. CA!NORY TOTAL 2%, 030 i 26K
o e los,200 S
INDIRECT COSTS (Not to exceed 8% of subtotal) Ee———
‘ ko Bu6___ =
— e
18. TOTAL FOR THE YEAR 1131616 =

Jlego: ' 1,0

KS OFFICE: MAY 1009

ﬂ%hip awards from
niv,, I‘BF, NTH
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2. List support for this trainmg program from all sources, including the Public Health Service
Specify the source in each case.
SOURCE - . - moum K OF SUPPORT

PREVIOUS (within last five years) . NONE: - NEW PROGRAM L] ses e

3 Bl e arhe

Q_#"Ef;i;er yr| 5 yrs.
Bt #2090 | 1959 - 1963
tra&xﬁxg programi ' K N1Y (transt‘er of 0-215; $ 15@60 4 1/2 ):!"l |
Further applications vill : fﬁ?& “"."!--3‘ wisconsin - 1929 .-,1965

doubtless be filed by other| LeUs¥Fberg & Noual ~ Cell.

5 yra : 1
::,:ff‘ after they are appoin g@noty?au. in antibédy form®d | ’ 21,000 | 1959 - 1063 !
CURRENT Ly Committed , 4 '

Stanford Universityt Staff salaries and other expenses | 40, 000 ¢ 1959
Department of GeneticsConstruction and equipment ; - 80, 000

RESEARCH Grants pending, | Lederberg r Genetics of
related to graduate Bﬂctarhu - 'm (renaw

PENDING applications, Nono apecificany f‘or training
program of the department, 8ee l1sting a.bbva for o
program-related ressarch projects NS R |
An unpredicteble nmumber of p%r-onai fellowahip
avards may support indiv:ldual ca.ndidntea. LT :

u-‘

TRAINING PI..AN AND SUPPORTING DATA

On the continuation pages provided, give detalls of the Re oposed training plan and other necessary data in
accordance with the outline beiow. Number sach page consecut ly. Addltlonai eontlnuation pages, lf needed may
be requested from the appropriate institute, ‘

. Before preparing this portion of the application, seé the hulrucddn shoet from the specific lmmuu to
which you are applying.

1. PROPOSED PROGRAM
A. Pﬁ{%o?a“provide a complate but concise statement of the training needs that the proposed tralning program’
will fu
B. Training Plan:
1. Describe the current tralnlng program m ahy) at your institution In this area of tminlng
2. Describe the proposed training program for which support is requested.
3. Provide a list of the categories of memr and the ostimatod number of persons within

each category for whom training will be annually.
il. STAFF AND FACILITIES '

A iStaff Provide brief biographical sketches of all professional staﬂ‘ having ma]or responsibilities in this train-
ng program.

'B. Facilities: Describe the training facilities at your disposal.

f

PHE-2499 ; FAGE 3
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Genetics Program at Stanford University

The opportunity to establish a program of genetics oriented ‘to medicine has
accompanied the move of the medical school from Stanford Hospital, San Francisco
to the university campus., The new academic setting of the school symbolizes its
orientation for the scientific foundations of medicine with strong emphasis on
preparing students for academic, research and specialtg.m‘ﬂié educational program
‘should encourage and accommodate the academic and research intereats of the under—
graduate medical students, as well as research by and advanced training for Ph.D.
candidates and postdoctoral fellows. The recent appointment of Arthur Kornberg
and of his accompanying staff in Biochemistry furnishes unique support for work in
the biochemical and physiological aspects of genetics. The Geneties Department
will have a definite role ir the program of medlcal-undergraduate education, -but
this will be a relatively minor charge (20 to 30 lectur$ hours psr year) on ‘the
time of its staff, and its principal role will beegraduate training and research
in cooperation with other departments. Primary responsibility for the undergradu-
ate teaching of genetics and related remains with the Department of Biological
Sclences in ths School of Humanities and Sciences where Drs. Yanofsky and Perkins
also pursue an active graduate program. .

Plans for genetics did not mat.erialize ‘until after contracts had bean let for
- present construction of the new medical center. However, the Departments of
{ “harmacology and Biochemistry relinquished 1800 s3, ft. of. laboratory and office .
. space to house the unit in microbial gemetica, +Bqually important, we will ahnre‘
in their general facilities and services’ needed for the work (e.ge. gold roomg .
sterilizers, some special apparatus). Professors Kornberg (Biochemistry), l(aplari
(Radiology), Goldstein (Pharmacology) and Alway . (then Pediatrics, now Dean) par—
sonally played especially active roles in laying the groundwork for the foundstd
of the Genetics Department, a msasure of their comcern for establishing st )
plac,e for genetics in the medical reaearoh and training program.

For the other units in genet.:.cs, 5000 aq. 4, has been set. aside in a aeparabo
building about 600 feet away, this area, now utilized by Pharmacology, is especially
adaptable for animal experimsatation. The médical school is making provision for
remodelling and refurnishing this area which;, together with the funds requested in
this application, should make this a not very fancy but a utilitarian facility. ‘
There is an admitted disadvantuage even in this limited separation and the medical
school is planning a substantial addition during the next fon years to allow for a
final consolidation of the genetica laboratories.

Genetics hes had a long tradition at Stanford, in the medical school (e.g.
Danforth in Anatomy), and elsewhere (e.g. the now classic studies of Beadle and
Tatum in Biology), and there will continue to be considerable activity in several
departments, .. The attached 1ist names some of the colleagues with whom we would have
t.he losest working relationships. This chart shows only an administrative skeleton

it may help to show the breadth of talent available to a traines or research
g fellou. Professors Kaiser, Graoss, Gohn, Yanofsky and Perkins are expecting to play
a specially active role in joint sponsorship of the training of students and fellows
with overlapping interests, and brief sketches for them are alsoc appended. ‘

We are not tryilng to "cover® every possible facet of genstics, for example we
 have no direct representation of work in Drosoph:Lla. On the other hand this

Page —-J?
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faculty represents a concentration of interests and skills on the problems of cellu-
lar determination and the participation of nuéleic information in this and in the
fundamental process of genetic replication. Fortunately we also have many congenial
collsagues at the University of California who reinforce and complement our interests
The universitias have recently made new agreements to help graduate students take
better advantage of the academic pool. Finally, Professor van Niel's summer course
in microbiology is a unique training opportunity (which was exploited as far as
possible by the best graduate students in microbial genetics at Wisconsin).

The churt will give some i1dea of the breadth of genetical work on the campus
as a whole, The final complexion of the Genstics Department itself will of course
depend on the choice of its staff:2 professorsand a junior instmictorship. These
colleagues would be responsible for independent research programs, but we aresiook-
ing for a balanced group to generate the utmost in mutual provocation, assistence
and criticism, as among ourselves and in the training of students and felloweg

Professor Lederberg will be immediately reaponsible for the work in bacterial
gére tics, which will be a direct continuation of his research at the University of
Wisconsin, 1947-1958 (see appendix.).  The immediate program will stress: (1) the
characterization of the sexual determinant 'F' in E, coli in.its alternative nuclear
end extranuclear phases; (2) the miting reaction by biochemical and cytogepetic -
analysis; (3) intergeneric hybridization, Escherichia X Salmonella and .(?) Escher-
ichia X Pseudomonas; (4) biochemical genetica (fine structure analysis) of mita-
tions affecting enzymes for fermentation of various sugars; and (5) search for addi-
tional mechanisms of recombination, especially DNA-mediated transduction., Item (5)
is urgently needed for a direct attack an the role of. extranucleic information in
cellular heredity, now a leading question in the controversies of geneticists and
embryologists. This item also relates closely to Professor Kornberg'!s studies of
blosynthesis of DNA which may soon call for a' genetics of in vitro replication,

His associate Dr. A. D. Kaiser has already mede ag Sxeisjng\ifligovery of the trans-
duction of Gal markers by DNA extracted from lambda phage and'we are most eager to
tie this in with our own longstanding devotion to the lambda transductional system.

Two remaining faculty appointments are planned: . one full professor (frem
university funds) and one assistant professor (a non-tenure appointment, initial
support for which is being requested in this application). ‘These are being actively
discussed with a limited group of qualified candidates. v

In addition, we are requesting partial support for an instructor to initiate a
project in tissue culture genetics. He may be expscted to give practical training
to .ne rest of us in thia technique and, in due course, to expand his own research
and graduate training activity, .

Our expsctation for the firat of these appointments is to bridge the gap be~
tween - these experimental studies on microbes and laboratory animals, on one side,
and clinical studies on man, on the other. Sound work in human genetics today is
impossible without a sound grasp of advanced biometrical methods to reétrospectively
exploit the large scals genetic 'experiments! of the human population. Ideally, we
should recruit a candidate who was, at the same time, a sound blometrician and an
sxperimentalist dealing with human material along lines material to the other

Page 2— &
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programs. The study of human blood factors perhaps will furnish the most apt area
for guch a program; ome can point to contemporary.studies of chemical polymrphiam
in human hemoglobins;, chimerism in dizygotic twins, and mutation of serotype in the
developing erythron as illustrations of quasi-experimental approaches to human :
geneties, We have the ultimate prospect of analysis of human genotypes through som-
somatig-cells in culture, though it is dif ficult to justify bypassing experimentally
more suitable material such as in coisogenic lines of mice for the foundat.ioml work.

Our expectation for the other might be called "hi.stogenet.ica"° the genetics of
tissue cells, The methodology of microbial genstics has already impressed a number
of workers (e.g. George Klein, N. A. Mitchison) with the possibility of systematic
genetic study of clones of mammallan tissue celle in transplant. The aim of such an
approach is not to furnish another 'microorganism' (which may be rather more diffi-
cult to handle than E. coli) but to apply factorial analysis to hitherto elusive
problems of the genetic basis of differentiation— in normal development, in the
immune response and acquired tolerance, and in the initiation of cancer., The ad-
vantages of affiliating such a program with microbial gemstics are obvious. In many
reapscts, the immune response may be the most amenable aspect of differentiation owing
¢ the extreme specificity of the induced cell type. Its genetic analysis might be

reted to proceed by two main steps: (1) its basis in cellular heredity through

;:tative reproduction, encompassing issues similar to that of induction versus
;election in bacterial drug resistance, and (2) more hopefully, the establishment of .
procedures for recombination viz, parasexuality, transduction of micrurgieal trans- |-
plantation, which cen lead to more precise localization of genetic functions in
intracellular organslles. iWhile this is getting under way, & study on the clonal
. bagis of antibody formation is planned to be renewed immediately with the help of
~ Dr. G. Nossal, who will be a visiting researoh associate for two years, 19591961
(cfs Nossal and Lederberg (1958)).. _

Al though several prospects are being actively conaidorcd, the acute short,age‘
of workers trained in mammalian genetics which motivates the NIH training grant
program is bound to be reflected in difficulties in securing topflight people for
the department. In this search, personnel rather than funds may prove to be the
limiting factor. This applies especially to the full professorship. We plan not
to hasten to fill thes positions until they can be taken by candidates whose quali-
fications match the redponsibilities and opportunities, However, they may still be:
filled at very short no®ice, and the availability of the funds here requested will
make the negotiations sd” much more straightforward, that on both counts an optimistic
view on the staff q.xeation is important to get the training program well under way.

The Genstics Departmt is construed as a basic science department; its ‘members
will hope to advise, but not undertake primary responsibility for, clinical functions
such as counselling or diagnosis and treatment of genstic diseases. We have a tacit
understanding that an activl clinical genetics program widl be undertaken in one of
the clinical departments, psthaps Pediatrics or Medicine., Dr. Ruth T, Gross,
Associate Professor and Actifg Head of Pediatrics has voiced her own special interest
in such collaboration, She 1s 1nvolved now in her own research ;fzg genetic iaot.ora
in hemolytic anemia of the neborn, ard is planning to spend 195 on a pos
doctoral fellowship in genstidk with Cavalll, Further proposals involving additional

Page -é;a/
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[ 3
staff n clinical genstics will be formulntad in consultation with the new heads of
the appropriate departments, :

“Pnis discussion does not do justice to the values exp-ubd Lxom othds: depart~
mnts in the medical school, For example, Professor Henry Kaplan of the®Departaent
of Radiology leads an energetic study program of the cellular origins of *bumor clones
4n 8nbred mice and on the immunological interactions of graft and host— -the ready
présence of his colonies of mice and their tumors will be of great advantage to the
orderly development of our work in histogenetics. Professor Goldstein in Pharma-
cology is actively working on the genetic mechanism of drug-resistance in tissus
culture, Although retired, Professor Danforth is continuing his studies on genetics
of congenital malfarmation in mice (with Dr. Center) and has established a strong
tradiation of genetic research in the Anatomy Department, which department is inter-
‘ested in recruiting a younger staff member to succeed in this tradition of morpho-
{genstic research, The Biophysical Laboratory is building a facility and organization
to include studies (i.,a.) on effects of radiant energy on microorganisms and tissue
cells and technically exciting advancee in non-optical misroscopy (of. Pattes, 1958).
Outside the medical school, in the Biology Department, Yanofsky and Perkins are
studying the enzymology of tryptophane mutants of E. coli and the formal genetics
of Neurospora —- projects very relevant and usefully complemsntary to our own. We
are studying the most suitable administrative arrangements to effect the mutual
exploitation of our resources; for the time being, although there are a number of -
genaticists in depertments other than Genetics, our personsl relationships and
cohesion of interests are such as to aasure the maximum benefits as among ourselves
.and our students,

Page Z
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Department of Genetics
‘ ~ Stanford University
Training Program: Budget Analysis
Aed~ - , ,
‘ ‘Year-> ‘1959 4 1960 1961 1962 ; 1963
Trainee Census “a b c a b t} a b c-a b c: g b ¢ 7
catagories* L 6. h“ 6 8 h’ 9 10: 6; 9 10 641@ 12 6i
total T T S S AN R P B

Staff Census:

P

BUDGET: : "
personnel 8 16 000 #;26 000 © 217000, 22 00G ;| 23 000 |
trainee stipends 29‘200'{!55-600 73200 | 73200 | B2 koo
Equipment 18 koo { 3 000, . 2 000 i 2500 | 2 500
‘Supplies 11 800 % 8 200 E 10 700-[ 11 000 | 12 800
Travel -trainee 2 koo ;3 400, .k 700 k700 | 5 k00
-staff 2000 | 2000 200 2000 | 2o
Tuition (b only) 8 k0 | 10 720' | 13 400 | 13 400 | 16 080
emodel ling 15 000 ‘} '._; fllfj“é; ' f;—‘ - ER
Library ko000 goe0 | 2000 2.000 | 2000
Annual Total Net: 106‘840"§102 920129 '000 130 8oo 146 180
8 °/o Indirect cost: 8 547 | 8. 253 IO 320'| 10 5@9' 1 694 |,
1* Grows TOTALS ?1§~§87W;;111 155 J|59 320, zul 26&;2157 a7k |

* a; postdoctoral b: predoctoral
*% calculated at $- 1340 per annum (full time reglstration)
/. prorated at about 3/4 for the initial year.

Sumnary of expenditures by class: (from training grant)

Trainees (Stipends; supplies, travel,.tuitcon) T3 °/;
Staff (salaries; travel) _ 18 °/.
Facilities (remodelling, equipment, library) 9 */,

Pagcféf$A>“

2 Professors; | Assistant‘Professor; 1 instructor; th research aésa

% yr.total %/,

102 000 16:6
311 600+ 50.6
E8'h00; 4.6
= 500!
20 600° 3.3,
10000, 1.6
61 640, -jo,o |
I5.000 © 2.4
12,000 " 1.9
615 7ho,.
49 259 -
664 999

‘c: medncal student, part time fellows

‘HS—,G’I
&Y, 746

8.8 |
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'« TRAINING PLAN

This plan summarized on the Budget Amalysis sheet supposes that each staff
member might accommodate up to 3 post doctoral (a) and 3 pre Ph.D., trainees (b),
plus 2 medical student fellows (o). The instructor, as he matures would also
share these responsibllities. A few additional trainees may be added to this popu-
lation by virtue of private support from other sources., At present we contemplate
that the major source of trainee stipends would coms from the grant, The research
functions of the department will be helped by but not dependent on this grant; how-
ever, for full scale training functions the program director does not visualize any
alternative, regular source of support for the stipends that can be explolted with-
out ‘an intolerable diversion of his time from laboratory reseerch.

Wle would expect the trainee census for the whole department to reach a steady
state at 25-30 by 1961, The budget for 1959 shows an allowance far -capital costs
whigh 1s offset by a reduction in: salaries and stipends to take account of expected
delays in getting the program in gear. Subsequent increases are mainly for stipends ﬁ
which will be awarded at the levels announced for PHS research fellowships in variou
dategories. It should be stressed that expenditures directly to the account of the
trainees will make up almost three fourths pof the net total for the 5 year period.
The remaining one fourth is a fixed cost which would not vary greatly with edjust-
ments in the census. The starting date, April 1, 1959, coincides with the start of -
soring quarter; three graduate students are already committed to bs on hand by then.
Full scale operation, comprising several postdoctoral fellows is expected by July or
August 1959, - : I : . -

The post doctoral fellows will probably be M.D.'s or Ph.De's in about equal
proportions. Both from past experience and present intention most of these fellows
will come with substantial accomplishment in biochemistry, mierobiology, medicine
or other fields besides genetics, having discovered only more recently the pivotal
*role that genetics may play in the development of their research interests. No
rigid program is set for them and their training will consist of the conduct of re-
search in association with one or more members of the staff (which may include
other departments mentioned). They will be eligible to attend regular courses of
instruction in any areas where they find themselves deficient, The relatively small
size of the Genetics staff shouldemasagg frequent informal interchanges at seminars,
etc., many of which will be held in common with Biochemistry.,

/

Predoctoral trainees will be candidates for a Ph.D. in Genetics, or conceivably
in a related department by arrangement. We are endeavoring to avoid too rigid a
pattern in order to meet the diverse needs of trainees with different backgrounds
and Ynterests. Candidates with undergraduate credentials in Biology or Biochemistry
will be expected to meet the standards of palifying examinetions in these depart- -
ments, Special curricula will be set for studonts with an undergraduate major in
Chemis try, Physics or Bacteriology who approach gemstics from these quarters. With
some supplementary work in microblology, biometry and chemistry, the basic medical
"sciences curriculum of the combined M.D. course may qualify also. In addition to
these diverse "background programs" every student majoring in Genetics will be ex~
pectad to complets about 20 units (quarters x lscture hours) of specialized courses
in genetics to be offesred in the Biology and Genetics Departments in the specialties
B the various professors., However, the main emphasis will be on the actual conduct
£ research and self-educttion in the library (see below) rather than didactic
L Page 9- 6" s
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didactic ‘
teaching, The course is expected to take four years after the bachelor's
degree for most students. Exceptional students will be encouraged to
diversify their research experienco rather than accelerate their course,
Our aim in selection and training will. ‘be to train gradustes capable of
functioning as research workers in genetics without further postdoctoral
training, as far as possible. This extended course of training, which
might frequently extend four years,may require occasiena) concessions of
stipends for the final year over eatablished acalea.

The new, combined’ un1Veraity-medica1 curriculum hss as one object tho
encouragement of medical students in part time participation in: research.
In some cases, this might involve stretching out the M, D, course to allow
for concurrent candidady for another degree, M.S. in Medical Sciences, or
a Ph, D, Selected students will be offered stipends in proportion to time
actually spent as research assistants, Other academle programs to help
bridge the gap between traditional clinical and scientific training, and
research, will be under study.

The library plays a more important role in ‘the treining plan than 1gd1-
cated by its budget allotment (less.than 2%), eince the capacity for self-
cducation is the most productive of skilla. Porturiately; the Lane Medical

_ibrary, a central repository fior thewsstern U,S. is being moved to & con-
venient location in the medical center, and-should be eminently suitable: for
archival literature, The departmental 1ibrary shoul€ supplement this: by :

_being a convenient center for recent periodigals and books, sotte of thase in -

replicate in connection with edvanced teaching and intensive laboratory reference
use, Whenever possible, microfilm and microcard methods will be used, partly

to conserve space, partly to familiarize traineea’with the effective use of
these devices and to focus attantion ‘on the" growihgiy vexatious problems of
communication and data retrieval,’ We waould regard the library as one of the

. most important tools of reseaych and training. though one whose moohanizatian

has perhaps not kept pace with technological" ‘possibilities,

Pago':k 10 .
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All schools will be centralized at the Palo Alto campus Jyly 1959.

GRADUATE SCHOOL: A coordinating body for the adminigtrati¢en of
graduate work in the various operating schools of theéUniversity.

SCHOOL OF HUMANITIES AND SCIENCLS

' Department of Biological Sciences (Viotor C. Twitty, Exec.)

David D, Perkins Formal Genetics of Neurospora

Charles Yanofsky Genetic control of tryptophane synthetase
Clifford Grobstein Experimental embryology of the mouse

SCHOOL OF MEDICINE'

Department of Genetics (3. Lederberg, Exec.)
’ Joshua Lederberg; E. M. Lederbergs Peter Sneath Genetics of Baoteris
—Professor-— g' gﬂuman Genetiocs '
- Asst. Professor-) (Histogenetics: transplantation
~~~Instructor—— . Tissue cell clones in vitro
G. Nossal = (Vistg. Res. Assoc ) Cellular basis of antibody
' formation
Department of Biochemistry (Arthur Kornberg, Exec.)

A. Kornberg, P, Berg, D, Hogness Biosynthesis of proteins ;nd amino aoc.
nucleio acids

M. Cohn Biosynthe sis of enzymes and antibodies
- As D¢ Kalser v .- Phyeiological genetics of phage; transduction of
T . Gal genes by phagée DNA
Department of Pharmaooldgy  (A.. Goldstein, Exeoc.)
A. Goldstein - . Development of drug resistance in tissue cultures
and assoc. , genetic control of bacterial cholinesterase;
‘nucleotide intermediates in protein synthe.sis
‘ Department of Anatomy (W. W. Greulich, Exec.)
-W. Greulich " Racial factors in human growth patterns '
®. B. Danforth' (Prof. emer.) Genetics of congenital malformation
: in the mouse
Depar]pent of Radiology : (H. S. Kaplam, Exec.)

H, S. Kaplan & assoc, Cellular origin of X-ray induced tumors; histo-
oompatibility rewationa of grafts and hosts

Departhontiof Pediatrios ( : Exec.)
R#T, Dyoss . ‘Biochemical genetios of hemolytio drughaenaitivity
SR in the newborn
Department. of o Clinicel genetics
1¥.11
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Past training record (Professor J. Lederberg, University.of Wisconsin)

The following graduate students and postdoctoral fellowsshave been significantly
influenced in thelr academic careers by their association with the laboratory
program at Wisconsin, (and, needless to say, vice versa:) The date refers to
the Ph.D. degree or the termmination of postdoctoral traln!ng and Is followed

by their current affiliation.

Graduate Students:

Lederberg, Esther M.
Zinder, Norton D.

Morse, M.L.

‘*Howe, H.B. Jr.
Nr{ght,,Robert E.
Ifno; T;t
Rich?er, Alan’A.g,

Postdo¢toral Fel{ows: :
Braqley; S.G.
Skaar,vP;D.
Stocker, B.A.D.
Bernsgfin, Aleck
Cavalli-Sforza, L.L.

Rubbo, S.D.

Ph.D.
19§d';
9%
1955';
9%
|  #957} e

jnglboyrng Universlty, Austfalca

1gsg

.}AsSIStaht; National Institute of Genetics, .
.,fMisFma, Japan oo

,,JQ“:

Besearéﬁ Associats, U. of Wisconsin
(-> Stanford) -

Associate Member, Rockefeller Institute

. for Medical Research, New York

Associate Professor, Department of Bio-
physics, University of Colorado Medical

_Schoo! N Denver

:Asslstant Professcr of Blology; University
o of Vlrglnta .

Lectyrer, Departmant of Bactzrialogy,

'59 {Pending)

Assistant Professor of Bacteriology, Uni-

- versity of NMinnesota Medical School,

Mnnneapolls

- ‘Assistant Professor of Zoology, University

of Montana, Bozeman, Montana 5

Hember, Lister Institute for Preventive
Medicine, London, England

Research Microbiologist, Central Public
Health Laboratory, London, England

‘Professor, Institute of Genetics, Universi-

ty of Pavia, ltaly

Professor of Bacteriology, Melbourne
University

bage 2 12
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Orskov, Frits Serologist, State Serum 4¥nstitute,
Cepenhagen, Denmark
. Orskov, ida ‘ " Serologist, State Serum fistitute, -

’ o ' Copenhagen , Denmark '
THeUmannguw. ‘ Docent, Botanical 1nst:tute, Technnsche
T Hochschule, Braunschweig, Germany
*orton, N.E. . Assistant Professor of Medlcal Genetics,

' University of Wisconsin. : :

Rotman, B. = Pssistant_Prbfessor of Physiological

Chemistry, University of Sanmtiago, Chile

* (Jointly sponsored by Prof. J.F. Crow)

STAFF BIOGRAPHIES:
Program. Di rector-

Joshua Lederberg. b. Montcla:r, N.J., May 25, 1925. .B.A. Columbia College 19k,
Columbia Univ. Medical School 19&&-19u5 Ph.D. . (chroblology) Yale Univ. l9h7

Untversuty of WIsconstn, Department'of GenetiCS' Assistant Professor 1947;
Associate Professor 19)0 Pncfgssor lQﬁh—l9§8 Department of Hed:cal Genetlcs
Professor and Channnan 1957-19>B .

Stanford Unnversity. Department of Genetics, Séhool Qf Medicine. Professor and
Executive Head 1959~~=~, : . - , . : .

Vlsltnng Professor of Bacter:alogy. Berkeley, !950, Malbourne, 1957

Department of Genetics

Professor --- to be appointed (Stanford Universoty funds)
AssistantProfessor --- to be appointed (funds from this grant)
- Instructor =~ ==e=. ( one half, funds from this grant) -

Gustav J. V. Nossal (as Research Associate in Genetics)

b. Bad Ischl, Austria, June 4, 1931. Emigrated to Australia 1939 and now
Australian citizen., B.S. (First class honors) Sydney University, 1952,

B. Med. and B. chir. (First Class honors) Sydney University 1954, Ph.D. /
(Experimental Medicine) Melbourne Unlversity 1959 (pending).
Resident, Senior Resident Medical’ 0fficer, Royal Prince Alfred Hospital l955919§6
Research Fellow, Natl. Health and Med. Res. Council Austral., at Hall Institute |
‘with F.M, Burnet 1957-1959. _Dr. Nossal plans to accept a two year ap- !
polntment at Stanford, 3959-61. S , ’

Esther M. Lederberg (as Research Associate in Genetics)
New York, N.Y. (née Zimmer). B.A. Hunter College 19#2/. H.A. (Blology)
Jelntiy sponsored by Praf. J.F. Crow)
- 613 o
Pege — -
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stanford 1946, Ph. D. (Wisconsin)
stanford 194%6. Ph.D. (Genetics) Wisconsin 1950.

scholar (mycology) N.Y. Bot, Garden 1941 -1942 (with B.0.Dodge). Res. Asst.
(carnegie Institution of ‘Washlngton, stationed at NIH, Bethesda) 19k2-1943,
Junior Biologist, PHS, NFH 1943-19kk, = USPHS Predoctoral Research Fellow 1948
1949, University of Wisconsin, ' Project Associate in Genetics, 1950-1958.
‘stanford Univers ty, Research Associate in Genetics, 1959-=--.

Staff Members < f other Departments, mast closely affiliated with Genetics training
" program, /,-'

A. D, /aiser. b. Piqua, Chio, Nov. 10, 1927. B.S. Purdue, 1950. Ph.D.

Caiif Inst. Techn. 195%. American Cancer Society Fellow at Institut Pasteur
Pai*s, 1954=1956. Instructor, 1956-1950; Assistant Professor of Microbiology,
1.8, Washdngton University School of Medicine. Stanford University, Asst.

/-rofessor of Biochemistry 1959---~.

Melvin Cohn. b. March 28,1922, New York, N.Y. B.S., City College, N.Y.,
1941; M.A., Columbia 1942; Ph.D. N.Y. Univ. -1949. NRC, Merck and other
fellowshlps at Institut Pasteur Paris 1949-195k, Department of Microbiology,
Washington University School of Medicine: }noﬁfuceerw+9§k Asst. Professor
1955-195%; Associate Professor 1955-1957; Professor 1957-1959. ‘
Stanford Unnverscty, Professor of. jﬁ;g;;g&bg~gx 1959-—--;

" Charles Yanofsky, b. April 17, 1925., New York, ' N.Y. B.S. Clty College, N.Y.,
M.S. Yale Univ., 1950; Ph.D. (Micrabiology) Yalem 195!. Res. Asst. ubiol.
Yale Univ. 1951-1954, Vestern Reserve University School of Medicine, Dept.

" Microbiology, Asst. Professor I9)h41958 . Stariford Unnversrty, Associate

Professor of Q{g 04ai gg §giegce§, 1958 r—— ;*

David D. Perkins. b. May 2 1919, Watertwun, N.Y. B.A., Rochester l9hl’
Ph.D.(Zoology), Columbia 19&9 NSF fellow at Gdasgow Univ. 1954-55,
Stanford University: Instructor 19h8-h9, Asst.  Professor 1949-1955;

Associate Professor of Eiglggg~gl §Q|gg gg, 1955 e mmm=,

Ruth T. Gross, b. June 24, 1920, Bryan, Texas (née Taubenhaus). B.A.
Barnard College, 19%l; M.D. Columbia Universnty, 1945, Diplomate: Amgrican
Board of Pediatrics 1952. Radcliffe Infirmary, Oxford, Eng., Instructor

1949-1950. Stanford University Medical School, Department of fggiggglgggz
Instructor 1950-1953; Asst. Professor 1953-!956, Assoc:ate Professor 19 ————
. Acting Executive, 1957-——-.

Avram Goldstein. b, Juiy 3 1919, New York, N.Y. - 8.A. Harvard 1940;
M.D. Harvard 1943; instxuctor, Associate in Pharmacology, Harvard, l9h7~
2Bl Assistant, Pharmacological Institute, Berne, Switzerland, I95l 1952,
-Assistant Professor, Dept. Pharmacology, Harvard 1952-1955, Stanford
University, Dept. Bharmdcology, Professor and Executive 1955~~--,

Henry S. Kaplan, b. April 24, 1918, chicago, 11t. B. S., University of

Chicago 1938; M.D. Rush 1940. Instructor, Asst. Professor of Radiology,
Yale Univ, " lth-lQhT Radiologist, NCI, PHS, 1947-1048, Stanford University,
Department of Raddoleqy, Professor and Executive 1948 e .

EETIN
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PUSLICATIONS | .

Some key publications from Professor Ledérberg and his associates at

the University of Wisconsin are cited in the attached summary (marked Q36).
The following citations are selected to define the major research interests
of connected staff: S

Nossal, GJV.: (Department of Genetics)

-~ and P.M. de Burgh, 1953, Growth cycle of ectromelia virus in mouse
liver. Nature 172, 671.

-- and P. M. de Burgh, 1954 Ectromelia virus multiplication in mouse
liver. J. Gen. Microbiol. 10: 345-352,

-~ 1957 Induction of immunological tolerance in rats to foreign ery-
throcytes. Nature, 180, 1427,

-~ 1957 The immunologlcal response of foetal mice to influenza virus.
Austral. J. Exp. Biol. Med. 35: 549-

-- 1958 Studies on the transfay of antibody producnng capacity:

l. The transfer of antlbody producing cells to young animals. lmmunology:
=~ and Lederberg,J. 1958 Antibody production by single cells.

Nature 181, 1419,

- Antabody production by single cells, Il. The difference between
primary and secondary response. Br. J. E€xp. Path:

Kaiser, A.D. 1957 Recomblnation between related temperate phages and the
genetic determination of lmmunity~spec1Ficity and prophage-localization,
Virology, 4: 509-

Cohn, M. 1957  Contributions of studies on the B-galactosidase of Escherichia
coli to our understanding of enzyme synthesis. Bact. Revs., 21:140-168,

- 1952 lmmunochemical criteria for the homogeneity of proteins
and polysaccharldes. Methods in Medical Research, 5: 268~
- 1957 On the inhibition of antibody synthesis in adult chickens

by the Immunization of embryos. Ann. N. Y. Acad. Sci., 64:859-

Yanofsky, C. and Stadler, J. 1958 On the function of the.proteln i mmuno~
logically related to tryptophan synthetase. Proc. Nat. Acad. Sci. 44;245-

Barratt, R.W., Newmeyer,D., Perkins,D.D. and Garnjobts, L. 1954 Map con=
struction in Neurospora crassa. Adv. Genetics 6: 1-93.

Goldstein, D.B. and Goldstein,A. 1953 An adaptive bacterial cholinesterase
from a Pseudomonas species. J. Gen. Microbiol. 8: 8- 17.
-~ ,Magasanik,B. and Umbarger,H.E. 1955 On the mechanism of development
of resistance to streptomycin in Micrococcus pyogenes v. aureus.
K J. Bact. 70:620-

Gross, R.T., Hurwitz, R.E. and Marks,PaA. 1958 A hereditary enzymatic defect

in erythrocyte metabolism: glucose-6-phosphate dehydrogenase deficiency.
J. Clin. Invest. 37: 1176~1184,

Kaplan, H.S. 1956 The pathogenesis of experimental lymphoid tumors In mice.
Canadian Cancer Conf., Proc. (Academic Press, N.Y.)

==, Hirsch,B.A. and Brown,M. 1956 Indirect induction of lymphomas in
irrad|ated mice. V. Genetic evidence of the oribin of the tumor cells
from the thymsc grafts. £§3Q£§\\15 Cancer Research 16'":434-436,




