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2. List support for this training program from all sources, including the Public Health Service. 
Specify the source In each case. 

fiOURCE . 
PREVIOUS (within lest five YtWS) :I.- NONE1 HEid Pxywi . .’ I--------------------- ccIIc-eL1-y~ ‘-“‘~ 
RESEARCH Orante pending, Lederbmg .T: @w&n of 
related to graduate Baat erie; Q&Z bw8~ ,: . ..B_ - 
training program8 w--m 1 I m Jtran~fe~ of O-215 
Further applications ,&Jl PraP Uni+. of Wisoonlrin 
doubtlesa be filed by other ~#$&g-&~s~l 

3 
- Cell. 

staf’f after they em eppoin genotypes in antibody fom~ 
ted. 
CURRENT &,y Committed 
Stanford University 8 Staff' ‘&alariee end ‘other exppnree 
Department of Qen@ti~0onrtruetio~ ‘end eq$pment 

5' I 

PENDING ~pp~icati~6, Ifone 8peciiit&)Jy’ Par training 
program of the department. bee l’lstI,ng $b&,for + 
program-related rsesaroh projeatr , , ;‘, :: : ,, ‘, j I” 

An unprsdioteble’ number: .of’ ‘p8rrtin@ ~i)bf~iwi#ii~’ ‘, 
awards may support indlvidu+1 ,-cnndSdaterr; ” I’ ‘e .,, 

# 21,ooo 

40, 000 

80, ooc 

IrlRI#w, OF SUPPORT 

TRAININO PtiN A&B S&JPPC+?JG DATA , 
On the continuation pages provfddd, glva detalls ,of the 

lie accordance with the outline below. Number each page consecut 
rOposad training plan and &her neqes+wy data In 

ly. Additlanaf wmtinurtion pages,. If needed, tnay 
be requested from the appropriate Institute. 

Bojore prspadng this +rtion of th& appkdon, ti tbi ftWrm&n dmt j&a tba rpsdpa Indtute to 
which you are applying, 

I. PROPOSER PROGRAM 
A. Purpose: provide a complete but concise statement of the training needs that tha propwad tmlning program ! 

will fulfill. 
B. Tmlning Plan: 

1. Describe the currant training program (if a@ qt y&M institutibn in Ws area of tmining. 
2. Describe the proposed tmining progmm for which support la rqwstad, 
3. Provide a list ef the categorl@s af~glrofasaIoW 

aach category for whom training will be 
#-y;*and the astimatad number of par&s within 

, 
II. STAFF AND FACfLffW3 

A. Staff: Provide brief biographical sketches of all ~professional staff having major responsibilities in this train- 
ing program. 

B, Facilities: Describe the training facilities at your dlrposal. 



Gene tics Program at Stanford University 
...“~ 

The opportunity to establish a program Of -gene tics oriented ‘to niediOine has 
accompanied the move of the, medical school from Stanford Ho@pital,’ ‘San Francisco 
bo the uni+ersity campus. The new academia es t&k@ of the scho4. +tbolisee its 
brientation for the scientific fairndattine of medioim with strong -hasis on 
preparing students for academic, research and speoialt$?~~*edu~atio&l. program 
should encourage and acoo&odate the academic and resoaroh interests of the u&e- 
graduate medical students, ae;weU as research by and advanced &-aining for Ph.D. 
candidates and postdoctoral fellows, The reoent app&n%ment of"ArW Kornberg 
and of his accompanying staff in. Di*~hemistry furnishes unipre -iriappor-t ‘for- work in 
the biochemical and physiological aspects ?f genetics. ?he Qsnetiss Departuwnt 
will have a definite role if; the program of medical-undergraduate eduoation&ut 
this will be a relatively minor charge (20 to 30 leutu&$ hours per par) 06 't&e 
time of its staff, a$ its principal ‘roti : w$ll beegnaduab twbinzi~,~~ remar& 
in cooperation with other departanents. Primary reaponeibility for tAe undergradu- 
ate teaching of genetics and related remains with the Department of Bio1ogica.l. 
Sciences in the School of Humanities and Sciences where Drs. Yanofsky a& Perkins 
6also pursue an active graduate program. 

Plans for genetics did not mat&ialiae”un& aftsr contraots had been let for 
- present construction of the new’medical center, However, the bpuwnfs of 

1 .‘harmacology and Biochemistry relinquished l@ ep, ft, of. J&oratory .#M$ oflioi, ::, ; 
’ space to house the ,unit in tirobial ‘genet$oa” + q IkpaUy impor tent, we will @qeJ~: 

in their general facilities and servihes’needbd- for ,the work (e.g. Gold r&q;,‘::,,” 
sterilizers, some special apparatus). P~ofes:eore Kornbirg (Biochemistry), Kaplan 
(Radiology), Goldstein (Pharmacolo&)’ aa. Alwt~y ,( then Pediat&os, glow Dean) ,m 1 
7onal.l.y pltlyed ,espeoially active roles .in’ lay’%ng “the groundwork for the far&, , n 
tit?. the Genetics Departmnt, a measure .of their cowed-n. for eetabliehing qSe$' e. Jr 
place for genetics in the nredical rese&+i and traw progrsm. 
‘. I >’ 

For the other units in gene We, SODO s& f*t. has been set aside in a separate 
building about 600 feet away, this area; now uU.ized by Pharmecoldgy, is” especially’ 
adaptable for animal experimentation, The m4~3ch&ol.:58 makim provision for 
remodelling and, refurnishing this area wh$eh; tumther with the funds requested in 
this application, should m&e thie a not vury fqocy but a utilitarian facility. 
There is an admitted disadvantage even in this limited eeperetion end the medical 
school ia plann$.ng a substantial addi@on duriryr the nsxt few years to allow for a 
final consolidation of the genetics laboratories, 

Genetics has had a long tradition at’stanford, in the mediaal aohool (e.g. 
DanfQrth in Anatomy), and elsewheye (e.g. the now olaeeAc studies of Ekedle end 
Tatum in Biology), and there will continue’ to be aonsiderable activity in several 
departments,, : The attached lie t names eone of the oolleagues with whom we would have 

J 
the losest work&g reZa tio?uhips. This ohart shows only an administrative skeleton 
b it may help to s,how the breadth of t&Lent availabLe to a trainee or research 
fellaw. Professors Xaiaar, Qross, Uohn, Yenofeky and Perkins ere expeotbg to play 
a specially active role in joint sponsorship of the training of students end fellows 
wl th overlapping interests 3 and brief aketchea for them are also appended. 

We are not trying to %over 1’ every possible facet of geneties, for e-pie we 
have no direct representation of work in Drosophila. On the other hand this 
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faculty represents a coneentration.of intereek and skills on the problems of cellu-. 
lar determination and the participation of nut2leic information in this and in the 
f uhdamental pr oceee of gene tia ‘repiica tion. Fdrtunstelf we also have many oongenial 
colleagues at the Universiw of Califqmia who reinforae and colqilemn~'our intarasb 
The universitiss have recently made new agreements to help,graduate students take 
better advantage of the academic pooL &al&y, Profeesor van N%e~~e auenmr oour* 
in microbiology ia a unique training opportunity (which was exploited as far as 
possible by the best graduate students in microbial genetics at Wisconsin). 

The chart will give some idea of, the breadth of genetioal rrork cm-the ozmpe 
as a whole. 
deped on the 

The final complexion of the Genetics DepartDent itse$f wi3.l of oomree 
choice of its staff : 2 professors and a junior ins t&o’%orship. These 

colleagues would be responsible for independent research programs, but we are&ook- 
ing for a balanced group to generate the utsost in nut&. provooation, assim&&e 
and criticism, as among ourselves and in the trainzIng of students and fellowui 1 

Professor Lederberg will be tid$ately rebponsible for the work ln bacterial 
g&rre tics, which will be a direot &ntinuation of his research at the Univers#.ty of 
Wisconsin, 1947-1958 (see appendti,.),.,: The i.svmdiQte program will stresst (1) the 
characterination of the sexual det&minant !Ft ‘in E. coli in.its sJ.tsrnat,ivb, nuclear 
and ex tranuclear phase a; ‘m 
analysis; 

(2) the +win g m+o+$on by bioohemioel &I oytag&e tio 
(3) intergeqrio hybridieat+op, ,Bcherichia X SlnweUe and (0)’ Ocher- 

ichia X Pseudomonas; (4) bioohemioal. genqtii$s, .‘(+ne ~struotawe inalysb) g$ mtyi- 
tions affecting enzynu,s for fernrentation of ‘various sugars; end (5) search ,for addi- 
tional mechanisms of reoombination,~ espeo$a& DNA~diated transduction. I&. (5) 
ia urgently needed for a direct. attauk on ,the rcile of I extranucleio infomtion in 
cellular heredity, now a leading question in the’ controv&sies of genst,&&ets and 

‘, 

embryologis ts. This item also relates closely to Professor Kornbergts .etudies of 
Piosynthesis of DNA which may soon, csll for a’ genetics of in v$tro rep&atlon. 
His associate Dr. A. D, Kaiser has already made. a@ wjr@$$&#‘ry of the trans- 
duction of Gal markers by DNA extracted from lamb& phag&‘&WrrS a&e most eamr to 
tie this in with our own longs- davotipn .to ‘the, la&da tranaduotional system. 

‘ ‘. 

Two remaining faculty eppointaents are plaMedt :o& full prof eesor (from 
university funds) and one aesfatant professor (a non-tenure appointment, ini+l. 
support for whio h ia being requested in .&his application). * These are being actively 
disuussed with a whited group of qualified mndidatas. 

\ 
In addition, we are requesting partial support for an instructor to initiate-a 

project in tissue culture genetios. He ti be expeoted to give practical training 
to d?e rest of us in thia teohn&ue and, in due oourbe, to expand his own research 
arvt graduate training activity, 

Our expectation for the first of these appoin*nts is to bridge the gap be- 
tween’these experimental studies on m&robes and laboratory animals, on one side, 
and olinical etudi.es on man, on the other. sound work in human gemtics today is 
Impossible without a sound grasp of advanoed biometrical methods to r$rospeotively 
exploit the large scale genetic ~experinrentet of the hsupan population. Ideallp, ws 
B~OUU recruit a cendidats who WEB, at the same time, a sound biometrician and an 
sxperMntaJ.jst dealing with huoYan material along lines material to the Other 
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~~~~~. The ,study of + blood factors perhaps will furnish the moat apt ,area 
for wch a program; otlj can, point to contemporary. studies cf ohe&cal pOly~rphism 
in h-n hemogI.obins, chinmrism in dilJrgo0i.c tavins, and m~tat&wg of hW#pe in the 
deve.@ing arythron as illustrations of quaa~&nmtzil. appmacherli t0 human 
genetfos, We have the ultimate prOs.peot Of a~lya.ia of humtia genotype8 through born-- 
somai&~cslJs in oulture, though it ia dif’ficult to justify-bypassing sxperiarsntallq 
mre slsitabls mterial such,as in ooisogeoic lirm of mice for the foundational work< 

Our expectation for the other might be called “histogenet&x#: the genktics of 
tissue cells. Ihe methodology of microbial genetics has already impressed a number 
of workers (e.g. George Klein, N. K, Mitchison) with the ,pcesibility of systeaa.tio 
genetic. study of clones of mammsllan tissue cells in transplant. The aim of such an 
approach is not to fur&h another Qnicroorganima~ (which may be rather more diffi- 
cult to handle than E. coli) but to .-ply factorial analysis to hitherto elusive 
problems of the genetic basis of dtiferentiation- in normal development, in the 
imu.n~ response and acquired tolerance, and in the initiation of cancer@ The ad- 
vpntages of affiliating such a progrm, with microbial genetics are obvious. In many 
raspacts, the immune response may be the most qenable aspect of differentiation owi~ 
\ J the extreme specificity' of .the i&uaed W&J. t(vpe. , a~ . It8 gene tie analysis ,X$@t be ! 

I- ! c ted to pr cmeed by two main s.t&pst (I) its basis-in cellular heredity thtiUgh 
xtative reproduction, enoonq?sssi~ issues similar to #at of induction Msrsas 

wktion in bacterial drug resistance, and (2) mre hopefully, the estaM.ishment'of 
I procedures for recombi~tion via, parasexuality, transduction of micrurg~cal ;trana- 

plantation, which cm lead to more preoi?e local&ation of genetic fumXions in 
intracellular organelles. %fie this i8 getting under way, a study on the 6lona.l 

1 basis of antibody formation is planned to he retawed iav&iately with the help of 
i i.k,, G, Nossal, who will be 'a visiting researah associate for imo yeara, 19594961 
( (cf,, Nossal and Lsderberg, (1958)). 

: r. . ‘. 
Although several proepeots are being aotively oonsidered, the aoute rhortage 

of workers trained in &I?Ur&%lian gene tias-which nu&&vates t&e km tM&g grant- 
prOgrm is bourd tr0 b@ rsfleotsd in diff icultiea, in swuring topfltght people for 
the department. In this search, personnel rather than funds may prove to be the 
1Qniting fat tor. This spplk~ espeoiilly to the full ~ofsssorship'. We plan not 
to hasten to fin the&'p&itiofm until they can be taken by candidate8 whors quali- 
fications match the redj36nsibilities and opportunittir, Hmever, they nmy stilJ. be 
filled at very short no&e, 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 qae s tlon is important ta get the traifhg program well under' way, 

The Genetics Peparb.&t ia construed as a bario science department; its member8 
will hope to advise, but mt undertake ~&nary responsibility for,Sclininol functions 
such as counselling or dia@osip and treatment of genetic diseases. WEJ have a tacit 
understanding that an acti& alin+cal genetics program rdbl be undertaken in one >of 
the clinical departments, pdb?hBp$ Pedlatrios or Medicins. Dr. Ruth T, bO88, 
A86OCiai~ Professor and Acti& Head of P~diat+.er ha8 VOi.oed her cwn Special iniXU.Wt 
in such, collaboration. She J&I involved now In her mn researoh With genetic faators 
in hemolytic anemia of the ne*orn, a& is’ $,andng to spend 195W on a Post 
doc~r~ fellowship in ge$ tic# with Cavalll. Further proposa involva addi*nal \ x' 
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st.affjK$ clinical genetics will be fcrmulated in'consultation with the n8w heads of 
the @ ropriate departments. 

L 
'his discussion doe8 not dc justice to ths vahee exap&&d.-fgpg. oth&depart+ 

mnt& in the nredioal school. Pc+r example, Professor Henry Kap& cf &eWeparteMt 
of Radiology leads an energetic study prcgram of the cellular origins oi%umor clones 
in%.nbredmioe and on,the iaununological%nt&actions of graft and host-W.-ready 
presence of his colonis of mice and their tumor8 will be of great advant;a&e to the 
orderly development of our work in histogenetios. Professor Goldrrtsin in Pharma- 
omlogy is aotively working on the gefWtic mokmisnr of drug-re8istMc8 in ti88ue 
culture, Although retired, Profesaor Danforth is continuing his studies on geneUce 
of congenital malformation in mica (with Dr. Center) ard ha8 established a strong 
tradiation of genetic researoh in the Anatomy Departumat, whloh department is inter- 

'ested in recruiting a younger etaff member to 8ucceed in thi8 tradition of rporphc- 
Igenetic research. The Biophyaioal Laboratory is building a fac+lity and organization 
to include~studies (La.) on effeots of radiant energy on microorganiffms and tieaue 
cells and technically exciting advance8 in non-optical ~&~roscopy (cf. Pattee, 1958). 
&side the medical school, in the Biology Departient, Ysnofsky arri Perkw are 
studying the enzymology of tryptopha~~? mutants of E. co11 and the formal genetics 
of Neurospora 7 project6 v8ry relevant and usefully ccmpleenntary tc our own. We 
are studying the most suitable administrative arrangslnents to effect the mutual 
exploitation of our resouroesj for the Mme being, although there are a number .of 
geneticists in departments other than Genetics, ourpersonalrelationahips and 

I 
cohesion of interests are such as to a8sure the max.in~ benefits as among ourselves 
anl our students. 



1 
Department of Genetics . 

Stanford .UAi’versi ty 

Year-> _ _ _ _. ._..__ -. _ 
Trai we Census 

categories+ 

tdtal 

Staff Census: 2 Professors; 1 Assistant’ Professor; 
’ 

I i.nst.ructor; 2-4 research a&x 

BUDGET: ” 2 yr.total *I0 

personnel 
g , 6 ,ooo ~ i 2. ‘.6-G-‘T .2i ym-‘;F.-O-yT 

trainee stipends 

Equipment 

‘Suppl ies 

Travel -trainee 

-staff 

Tuition (5 on!y) 

Remodel 1 fng 

Library 

Annual Total Net: 

8 “/, Indirect cost: _______ _._ 
3* Grow TOTALS .., .- 

’ ., I ,’ 
* a: postdoctoral b: predoctoral ‘c: ,med’icaJ ktudentj part-time fellows 

** calculated at j$-- 1340 per annum (ft.411 time regi.sti-ation) 

4. prorated at about 3/k foi the initial ,year. ’ 

Summary of expenditures by class: (from trajning grant) 

Trainees (Stipends; supplies, travel, tuit,ion) 73 O/i 

Staff (salaries; .travel) 18 01: 
Facilities (remodelling, equipment, library) 9 .‘I, 

a2 400 ! 31 I 6cxP 5~1.6 
2500: ga.40dI 4.8 

12 803 54 p$,j 8.8’ 

j 400 ‘20 600 8’ 3.ji 
zd?x.~ ,~,oocy’~t 1.6 

.16 080 61’, 640, “I’ l&o 
c 

II i5,och 1 2.4’ 

‘2 oob i2,Odo,‘,’ 1. .g 

4$ 180 &*744 

‘1 ,I 694 49 :259 ’ . __ 
57 8’74, 664 gg$ 

.’ 
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‘l??AININC PLAN : 

This plan sumarhd on the BUget Amlysis sheet supposs~ that each st,sff 
member tight accorsarodate up to 3 post doctoml (a) and 3 pre Ph.D. trainees (b), 
plus 2 medical student fellows (a), nie~inrrtp@or, as he matures would alei, 
share,these responsibilities.. ki few additional trainees may be added ti'thirr popu- 
lation by virtue of private support frasl o,ther sources. At present we oontsmplab 
that the major source of Wtinee stipend8 would corn from t&s' grant. The research 
functions of the .departnrent will be helped by but not dependent on this grant; how- 
ever, for full scale training functions the program dirsator does not visualize any 
alternative, regular 8ource of support for the stipends that can be e&oit& with- 
out ‘an intolerable diversion of his time from laborataq research, 

I ‘) I 
.iJe would ex$ct the trainee cm- for the whole department.to reach a steady 

state at 25-30 by 1961. ‘Ihs badget. for 1959 shoas an allowance for *capital costs 
whidh is offset by a reduction in salaries ti stipends to take account of e-s&d 
delays in getting the program in gear. Subse~qu~nt increase8 ars mainly for stipend 
which will be awarded at the levels announced for PH$ research fellowships in vario 
hategories. It should be strstised Ghatsxpenditures directly to the account of the 
tra$nees will make up almost, three fourths,of the 'net total for the 5 year period. 
Tne remaining one fourth is a fixed oos t which- would not vary greatly with adjust,- 
menta in the census. The abrtbg dat+,~,April~li 1959, coir@des with the start of 
spring quarter; three graduate @ucl~f+,?ire d.rezdy mxmM,ed to be on hand by then 
FuU scab Operation8 cqris%~@ Sevq%.& po$dd~tO~ fell&a is ppcted by July 0: 
August 1959. .- .i . ‘. 

B The post dootor~ ,f&&?Rs whi.‘~~robab~~.bs &‘@. (8 & PI& (8 in about ec@. 
proportions. Both franr pst qperiebqe andprssent ,int,ent‘ion motit of these fellows 
will come with substtial qcaompl+hqq $,h';b+j@aistry, microbiology, medicine 
or other ftlds besides genetics, hav~~d&coyered ‘only more recent&y the pivOta 

t role that gene tics may play in f$b8 defelopyt .of their research interdsb, No 
rigid program is set for them ad their ‘braining will consiii$ of the conduct of re- 
searah in association with one or more &em&rs'of +he staff (which,may include 
other deportnents mentioned), They will. ,bs eligible to attend regular courses of 
instruction in any areas where they find ‘themselves deficient; !fhe relatively small 
size of the Genetics staff shouldwfrequent.informal interchanges at seminars, 
etc., mmy 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 +nterests. Candidates with undergrtiete credentials in Bi01ogy or Biochemistry 
will be expected to meet the standards of r+alifying exsmina tions in these depart.- 
merits. Special curricula will be set for studonts with an undergraduate major in 
Chemistry, Physics or Bacterialopy who approach gene, tics from these quarters. With 
s(xnB supplementary work in microbiology, biometry and chemistry, the basio medical 

’ sciences curriculum of the combimd M.D. course may q~J.ify also* In addition to 
these diverse sbackgrourul prograra~ H every student majoring in Genetics will be ex- 
pcbd b complete about x) units (quarters X lecture hours) of sDeaializsd Courbes 
h genetics TV be offered in the Biology arri Gef~tiCs Deparbnts in the specialties 

0 
f the various professors. However, the tin eqbsia will be on the aokra conduct 
f research and selfqduc&uon in the librat’y (See blow) rather khan didactic 
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didactic 
teaching. The Course is expected to take four years after the bachelor’s 
degree for most studente. bceptional students will be encouraged to 
divareifytheir research axperience rather than accelsrate’their OoUrle. 
our aim in aelection and training will:bs to train graduate8 oaprble of’ 
functioning’as reeearch w&core in’gsnetica without Purther poitdoctoral 
training, a9 far ae poseible; Thip extended o&se of training, uhioh ‘: 
might frequently oxtend four yeara,may rdqufre~oocarional oonoeariona of 
stipends for the final year over established- scales. 

The new, comb5ned’unfvorrity~?d~o~ ourrlculum ha as one objsot & 
snoouragement of medicai BtUderCfiB in part time patiiaiption ~JereordL 
In some cases, this might Involve sfretohing out the M. D. course to allow 
for ooncurrent candidady for another degree, M.S. in Mediaal Scienoe,a, or 
a Ph. D. Selected students will be ‘,offored stlpendrr in proportion to tip(l 
actually epent as researah ,aisistanta. Other aoademia pregrsms to help 
bridge the gap between traditional olinioal and acientifla training, and : 
research,, will be und,er atudy. , 

3 The library plays a more important role’in’the training plan than ‘&dl- 
cated by its budget allotment, (.$eea,;thqa 2%) ?’ ‘&ice the capacity for @elf- 
aducation ie the most productive. cf &ills.’ PorturiateI$, the Lane ldadical, 

ibrary, a central rqpoeritory f$rA.hsu&itern U.S. ,is bsing’movted’ to a OOU- 
vanient loo@ion in the medical :$enter ,” ai;d’~~ahould be eminently ruitable ‘%r 
archival literature. The dspa&ndntal’ ~lib’&@‘ahoulU, eapplemdnt ‘th’iti:,by ; : 
being a convenient center for recont’pdribdi#ald arid,bookl, some of’th& :in. 
replicate in connection with advanced te?o$$ng and intensive laboratory rafqronoe 
use, Whenever possible , microfilq and microcard’methocls,will be used, partly’ 
to oonservo space, .partly to familiar3ze’ trainear ‘Mth. the effective uae‘of 
thetre devices and to fooue attsntlon %on thq.growingly vexatious problemr of’ ‘. 
comtwnication and data retrieval,’ We would reg&id the library aa ona of tko 

3. most important tools of roe&&i and training, though one ishoee me6hanilsc~on 
has perhaps not ke@t pace’ with te8hriologiha’l~~~pqssibilitios. ’ 
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CEEEj'ICS AT STANFORD UNIVERSITY 

~11 schools will be,centralieed at the Palo Alto oampus July 1959. 
GRADUATE SCHOOLr' 'A 'coord.inating body for the administrati4n of 

graduate work in the various operating sohools of the&Jniversity. 
~3~00~ OF HW~NITIES'AND SCIENCES 
Department of Biologfcal.Soienc& (Viotor C. Twitty, Exeo.) 

David 1). Perkins Formal Genetics of Neurospora 
Charles Yanofsky Genetic oontrol of tryptophane synthetase 
Clifford Grobstein Experimental embryology of the mouse 

SCHOOL OF MEDICINE 
Department of Genetics (J. Lederberg, Exeo.) 

Joshua Lederberg; 6. h4.. Lederberg; Peter Sneath Genetics of BaOteria 
--Pr&fessor-- 
-'Asst. Professor- j .t ' 

Human Genetias 
Histogenetiost transplantation 

--Instruotqr- Tissue cell clones in vitro 
0. Nossal (Wietg. Res. Assoc.) Cellular basis of antibody 

formation 
Department of Bioohemistry (Arthur Kornberg, Exec.) 

A. Kornberg,-P. Berg, ,D. 'Hd&ess Biosynthesis of protesns +nd amino as. 
nucleia acids 

M. Cohn Biosynthesis of enaymee and antibodies 
A. DI Kaiser ". Phy&icrlqgi 1 oa genetios of phage; transduotion of 

Gal genes by phage DNA 
Department of Pharmaoology (A..Goldstein+ Exeo.) 

A. Goldstein 
and assoc. 

Development of drug resistanoe in tfssue culture; 
genetio control of bacterial oholinesterasej 
nuqleotlde intermediates in protein syntb.sis 

' Department of Anat&ny (W. W. Greulioh, Exeo.) 
W. Greulioh Racial factors in human growth patterns 
a. B. Danforth (Prof. emer.) Genetics of oongenital malformation 

in the mouse -,, : 
Depar&ent of Radiology (8. S. Kaplam, Exeo.) ' 

H,+,S. Kaplan de aasoo, ,, :- "I. Cellular origin of X-ray induced tumorsj histo- 
aompatibility reafztions of grafts'and hosts. 

Departm"ent of Pediatrlos 
R&$!, 4#OEl8 

(. ; -0.) 
1: B$odb#mioal geneMob 6f hwl$tSQ drug-sensitivity 

iti the newborn I 

Departm&+of : Cl*nical genetlos 
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Past tralning record (Professor 3. Lederborg, Universi t@.,of Wisconsin) 
The following graduate students and postdoctoral fellowr&ave been significantly 
influenced ln their academic careers by their association with the laboratory 
program at Wisconsfn, (and, needless to say, vice versa;‘) The date refers to 
the Ph.D. degree or the termination of pos.tdoctoral tra/ning and is followed 
by their current affi 1 iation. . 

Graduate Stydents: Ph.D.’ 

Lederberg, Esther Il. 1950' ' Research Assocf.45@, U. of WI sconsin 
(-> Stanford) 

’ I a’, 

tinder, Norton 0.’ 

Elorse, M. L. 

Wove, H,B. Jr. 

Wright, Robe,rt 5. 

Ifno, T.’ ‘. 

Richter, Alan !A. 

Postdoctoral Fe 

Bradley, S G. 

e- 

Skaar,, P: 0. 

Stocker,, 0.A.D. 

Bernstein, Aleck i! 

Caval I i-Sforza, L.L. 

Rubbo, S.D. 

1952 Associate Memb&t’f~ Rockefeller lnsti tute 
for Medical. Research, New York 

1955' Associate Professor, Department of Bio- 
physics; University of Colorado Medical 
School, Denver 
. . ‘. 

3955' ,Ass’iiit&t Professor of Bioiogyj University 
of Vi’rginla 

: . 
.’ 

1957 ; .,: Lectwsr, Depart-t of Bactsriology, 
“~tle~boum~ Uni veysi ty, Austral ia . 

lgg, .‘.‘.Ass’i~tant,~ Natlanal Institute of Genetics, 

. I, :, “His:ima, ‘,;18pan : 
,,. .4’ 

Jan: .” 
,,: ,.’ 

yp ~pen,dl ng) 
.’ ‘, 

Ass,istant ,-Professor of Bacteriology, Uni-. 
vergi ty of dinnesota Medical School, 
Minneapol is 

Assistant Professor of Zoology, University 
of Montana, Bozeman, Montana % 

Hemher, L1 ster institute for Prevent i ve 
Medicine, London, England 

;’ 

Research Microbioiogi st, Central Publ ic 
Health Laboratory, London, England 

Professor, institute of Genetics, Univcrsi- 
ty of Pavia, Italy 

Professor of Bacteriology, Melbourne 
University 
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Orskov, Fri ts Serologist, Stqtc Serum Jnsti tute, 
Ccponhagen, Denmark 

,. Orskov, Ida ’ 

:’ WLumann,” i,!, 

Serologist, State Serutii Mtitute, 
Coparihagen, Denmark 

Docent, Botanical insti t-t&, Techni sche 
&chschul,e, Braunschwei g, Germany 

*Morton, N.E. 

Rotman, 6. 

Assistant Professor of Medical Genetics, 
.Unlversity of Wisconsin 

Assistant Professor of Physiological 
Chemistry, University of San$iago, Chile 

+ (Jointly sponsored by Prof. J,F. Crow) 3 
-0-0-0-0--- I 

STAFF BtqGRAPfjiES:’ 

Program., Di rector. ‘. I 

Joshua Ledkrberg. b. mtc,i,ai,r$- IL& Hay 23; 19256 ..B.A. Col umbla ‘Coi I&$ ,1944. 
Columbia Univ. Medical School 1*4-1’946. Ph;Q? .;(‘Hi~,robLology) YaI&, ltnt’.y, 1947 ‘1’ ,,> 
Wt.versi ti d;f Wi scon$:ln, .Qapa&+t”,& &~$dcs’i +si Stant Professor 1947; 
Associ’a‘tk Professor 197.0;: ~r$%ssor ~1~19~.~.,,‘:Deparfment of Hedical Genetics: 
Professqr and,‘ChaS,na? .1957+938,’ ,j,, ,.:,:;. .:- ,’ ...;,!, ’ .’ ,” ~, I ‘, 

Stanford Uni vers i ty: Depa&&f’;bf ,Genet’i.irj~‘S~~~d~.cif Medicine; Professor ahd 
Execut i ve Head 1959---,-. ‘\:’ .‘,’ ,‘,’ ‘, .., ,, I . . . .‘, 
Vi si t ing Prdiessor of. BacteYirpfogy: $erkpl~y, !m.;, Melbourne, 1957.’ ’ ;’ 

I, 
Department of Genetics 

.i, 

Professor --- to be appointed (St&ford: &i’ ’ 
Assi stantPkofessor --- 

veksi my funds) 
to be appointed (ftids. fv this grant) 

‘. h, 

instruc.tor ---- ( one half, funds f&rn,this grant) .> 

Gustav j. V. iossal. (.as Research Associ-ate In Genetics) ; 
b. Bad I&h!, Austr,i&, June ,4, 1931. Eraigrated to Australia 1939 and now 
Austrat ien ci titen, B.S. (First class, honors) Sydney University, 1952. 
9. Med. and B. Chi r. (First Class honors) Sydrfey iQIiversjty 19%. Ph.D. 
(Experimental -Madiclne) Helboume Uritvqrsi ty l-959 (pending). 
Resident, Senior ,Resident i’4edical .Offiqer, Royal Prince Alfred Hasp1 tal lg5>195 
Research Fel low, Nati. Health and, Med. Rej, C+ncil AUstral .a at IjaIl )nstitute 
with F.H. Burnet. 1957-1959. 
polntment .at *Stanford, igw6t. 

Dr. EJossal pl4ns to bxept a tw year ap- 

Esther ?I. lederbsrg (as *search AwocIste On Genetics) 
b. NW York,’ N;Y. (n4e Zimmer). %.A. ikmrer College !$W. !.A. (Ifqlogy) 

~$$ &lntiy sponsored by Prof; J.F. Craw) 
.’ 

:,.A, 
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(LEAVE UAW 

aG-295 1 

Stanford ,946. Ph. ‘0, ,(Wi sconsin) 
Stanford 1946. Ph,D; (Genetic.s) Wisconsin 1950. 

Scllolar (mycology) N.Y. Bat, Garden I941 -1942 (with .B.O.Dodge). Rcs. Asst. 
(Carnegie lnsti tution of.Washlngton, ‘stationed at NIH, Bethesda) 1942-1943. 
Junior Biologist, PHS, NIH i943- 1944. USPHS Predoctoral Research Fe1 low 19480 

1949. Universi ty,bf Wisconsin, ‘Project Associate in Genetics, 1950-1958. 
Stanford UniversJ’ty, Research Associate in Genetics, 1959----. 

Staff Mabers :.b other Oepartments,. most closely affiliated with Genetics training 
program. ,’ 

A. 0. &iser. b. Piqua, Ohio, .Nov. 10, 1927. B.S. Purdue, 1950. Ph.D. 
American Cancer Society Fellow at tnsti tut Pasteur 

1956019%; Assistant Professor of Microbiology, 
I,;>. Washbngton’Universi ty Sctiool of Medicine. Stanford University, Asst. 

,. -’ rofessor of D 1 g5g---- . 
,’ 

Melvin Cohn. b. March 26,1922,: New York, N.Y. B.S., City Co1 iege, N.Y.; 
1941; M.A. Columbia l942; Ph.D; N.Y. ‘Univ. .1949. NRC, Merck and’othey 
fei lowships at insti tut Pasteur -Paris ,1949-1954. Departmen< of Hic,robioioyy, 
Clashington University Scheol of Me,d.ic,ine: W&&zz,- Asst. Profesjor 
195&195’& Associate Professer’ 1955-@;l;. Pttofes;;;g1957-J959. ., 

. St&ford University, Professor of. w ---- 0.’ 

.Chsrles Yanofsky, b. April 17, 1925,;‘,“New”York, ‘N.Y. 8,s. CI ty Co.1 lege ’ N.Y., 
M.S. Yale Univ., 19.50; Ph.D. (Micrqbi&ogy) Yaiem 1951. Res; ‘Asst. ubiii. 
Yale Univ. 1951-1954. \~leste’rnRese.rve Uni’versi ty School of Medicine, Dept. 
Microbiology, Asst. Professor 195&,1958. Stanford University, Associate . 
Professor of J&&g&& &&?Jl+, ,I 9%. ‘ry:- ..’ ,,’ .’ 

David D. Perkins. b. May 2’, igig Vate,t-tewoi,’ N.Y. B.A., Rochester 1941; 
Ph.D. (Zoology], Cot umbia 1949i NSF ,fei l.* at Glasgow Univ. 1954-55. 
Stanford Universt ty: instrucror I,$&-.49;, kbst.5 Professor 1949-1955; . Associate Professor of m m C C ig5>-----. 

Ruth T. Gross, b. June 24, 1920, Bryan,Texas (nbe Taubenhaus). B.A. ” 
Barnard Co1 I ege,’ 194.1; M.D. Coiumbi,a University, 1945. Dipiomate: American 
Board of Pediatrics ,952. 
,949.1950. 

Radcl i ffe lnf’i rmary, Oxford, Eng,, instructor 
Stanford Un,i versi ty Medical School, Department 6f 

instructor 1950-1953; AssL Professor 1953-1956; Associate P 
Acting Executive, 1957-f-9. 
Avram Goldstein. b. Juty 3, 1919, New York, N.Y. -‘B.A. Harvard 1940;. 
M.D. Harvard 1943; Ins+uctor, 
Q$l. 

Associate in ‘phannacoiogy, Harvard, 19479, 
Assistant, PharmacSioglcai Jnsti t,ute, Berne, Swi tteriand, 1951-1952. 

./issistant Professdr, Dept’;. Pharmacology, Harvard 1952-1955. Stanford 
Uni versi ty, Dept. v,“Professor and.Executive 1955----. 

Henry S. Kaplan, b. Apr.ii 24, 1918, Chicago, tli. B.. S.., Wiversity of 
Chicago 1938; M.D. Rush 19.40. hs t rut to r, 
Yale- Univ. 1944-1947. Rhdioiogist, 

Asst. Professor ‘of Radiology, 
NCI, PHS, 194’7-1948. Stanford University, 

Department of &$&&-gy, Professor and Executive, t943-----. 
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PUBLICATIONS 

Some key publications from Professor Lederberg and his associates at 
the University of Wfsconsin are cited in the attached summary (marked ~36). 
The following citations are selected to define the major research interests 
of connected staff: 

Nossai, GJV. : (Department of Genet,i cs) 

-- and P.M. de Burgh, 1953. Growth cycle of ectromel ia virus in mouse 
1 iver. Nature 172, 671. 

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

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

-- 1957 The immunological response of foetai mice to influenza virus. 
Austral. J. Exp. 8101. Med. 35: 549 

-- 1958 Studies on the transfrp of antibody producing capacity; 
t. The transfer of anti,body producing cells to young animals. Immunology: 
-0 and Lederberg, J. 1958 Antibody production by single ceils. 
Nature 181, 1419. 
-- Antibody production by single ceils, II. The difference bet’ween 

primary and secondary ,esPonse. Br. J. Exp. Path: 

Kaiser, A.D. 1957 Recombination between related temperate phages and the 
genetic determination of immunity-specificity and prophage-local ization. 
Vi r 0 

Cohn, M ” > co1 i 
-0 
and 
-0 

1957, Contributions of studies on the B-gaiactosidase of Escherichi 
to our understanding of .enzyme synthesis. Bact. Revs., 21 :i40-168, 

1952 Immunochemicai criteria for the homogeneity of proteins 
poi ysacchari des, Methods in Medical Research, 5: 2% 

1957 On the inhibltion of antibody synthesis in adult ctiickens -. - 

logy, 4: 509- 

by the immunization of embryos.. Ann. N. Y. Acad. Sci., 64:85+ 

Yano-fsky, C. and Stadier, J. 1958 On the function of the protein immuno- 
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: i-93. 

Goldstein, D.B. and Goidstein,A. 1953 An adaptive bacterial cholinesterase 
from a Pseudomonas species. J. Gen. Microbioi. 8: 8- 17. 
-- ,Magasanik,B. and lJmbarger,H.E. I955 On the mechanism of development 
of resistance to streptomycin in Micrococcus pyogenes v. aureus, 
K J. Bact, 70:620- 

Gross, H.T., Hurwi tz, R.E. and Marks,PaA. 1,958 A hereditary enzymatic defec 
in erythrocyte metabol i sm: glucose-6-phosphate dehydrogenase deficiency. 
J. Ciin. Invest, 37: 1176-i 184. 

Kapi an, H. S. 1956 The pathogenesis of experimental iymphoid tumors in mice. 
Canadian Cancer Conf., Proc. (Academic Press, N.Y.) 

-0, Hi rsch,B.A.’ and Brown,M. 1956 Indirect induction of lymphomas in 
i rrsdiated mip. IV. Genetic evidence of the oribin of the tumor ceils 
from the t-hymic grafts. 

&JbJs 
Cancer Research 16”:434-436. . _. .- -__ 


