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SUJECTS A gg:uibla epartaont (or Mvision) of Genetics at the School of
Hedicine

I. Besigrounds

In searching for outstanding ressarch talent, the Colordo Poundation for
fesearch in Tuberculoeis becase interested in Dr, Joshua Lederberg, Professor
of Jenstics, Mniversity of W/isconsin, The possibility of a Depertasnt er
Mvision of Genetics in our concomed with both ressarch and teaching
and spongored and housed Yy the do Toundation for 4esearch in Tubercus
losis, has emerged frou conversations and corresyondence with T, lederberg,

I1, The genersl place of Ganetics in a 'edical Sehools

Public diacussion of genetic hasards of exposure to radlation has focused
renewed attention on the genstic factor in madioinej the level of this disous-
sion helps to enphasize not only the .aps in our soientific inowledge but
mxnﬂnmummwm&wmu@onmﬁaimdhumtnud
to the profeszion and to the lay public aliks, The attitude of misunderstand-
ing or mystery that often attachs to yenetic issuee nay be contrested with the
faniliarity with besic physiolozical and b ochemical science that is a workee
day tool of every well treined elinician, Inevitably, both genetic research
and medical practice must suffer from this lack of rapport, where it partains,

There are saveral signs of a now drection and eaphasis on mecical
genetics today, however, For exaaple, seversl excellent texts have, for the
first time, appeared (Sterny Harriss Hesl and hullj Sorsty) and a mumber of
medical schools (notably ichigan, Giddahama, linnesota, Utah, BowmanGray)
are sponsoring research, teaching and clinies in this fleld, This reemrhasis
may be ascribed pertly the natural growth and differentistion of the medi-
cal scienves, partly to the popular interest in genetic hygisne, sn perhape
significantly to the incremsing relstive importance of "constitutionel® dise
eases as medicel practice achisves effective control over contagious afflice
tions,

The introduction of a medical genetics center does not necessitate a
separnte department) this 1s & decision that will depend on many loesl and
personal considerations, For the deaands of clinical practice, it appears
that highly specialized training in reesarch methods is relatively unizportant,
and the role of genetic etiology might be effectively integrated into all
clinical teaching, But the sane might he sald of other basic sciences, ixperi-
ments with integrated tesching are wunder way; their success aay well depend
on the availability of integrated teachers, and until they have been treined
themselves, differentiated departnents and courses way bo an wnaveldable
m'pfm .

The effectivencss of the tesching of genetics in a 'edical ‘chool would
depend & grest deal on effective eollaborstion with the clinical departments
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in the joint study of spegific ceses, wherever feasible, This collaboration
should, ideally, extend beyond the classrocmj the medical genetics staff
anunfmetwlhﬁmwmﬁmetnummmuc
agpects of diagnosis and therapy among the working faoculty, a rols that is
possibly more aritical than classroca teachins, To mi.uh this effestively,
the geneticist should bs, on the one band, well acquainted with the literse
ture in the various fields of nedical genetics, and on the other, conversant
withthodnybashypmbluaothhclini&looﬂam,mdeﬂooﬁwin
1inking the two,

At a university where rosearch in various sspects of genetics is soundly
developed, the glinical geneticist may be the only new staff appointnent re-
quired to round out a genstics progmm, lsewhere, a base may have to be
bullt up gradually if & high quality of research and graduate education is
tc be anticipated, In such a circumstance, whether to start with the “elini.
cal geneticist" or the basic resesrch group is open to debate, 4 compromise
mighthudteetedi!mﬁ.f;}.urm.ﬁ.mbatomdu!wmmbhnbothmhe,
at lsast for the time being,

111, A propooed course in lsdicsl Genetics 8 pecond or third

A, vhat is heredity

1, Tvins, JNature and marture,

2, Collection and interpretstion of ‘anily data. Consanguinity
snalysis, Pedigrees, Single factor imheritance, lominance.
Sex

3, The chromosmes of man, Sex deteraination.

B, Common hereditery fectors
Let, mz?spo. Transfusion, Hemorrhagic disemse of newbom,
6. The hemoglotins end heroditary anemiass

C. Tare mutants in man,

T Matation, letabolie diseases with physiologioal genetics
ota,, as background, Fhenylketonuric oligo-
phrenia da) tyrosinosis,
8. Wbo].{o diseases continued: glycogen storege discases
galactosenic hepstonegaly; sganmaglobulinenia; hemophilias,
Hotabolic individuality,

De Polygenic inherdtance
9¢ Oenstic facto:s in infectious and comstitutional di.seasep
10, Gametis facters in mental dlsease.

Ee OGenetic hygliene,

il, Aims and fallaclew of eugeniosy nocial snd "industrial®
medical problens from rafiation (and chemicals?),
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F, Experimental genstic studies on mmuamals,

12, Zxample~-histooompatibility and acquired tolsrsnoe; the
antibody respotwe,

d, Horobial senstics,

ﬁo Hutation studies, rug resistance,
o Fogombination mechanigns,
15, Viruses (as orgamisns and as genes),

Some of these topics may already be adequately covered in other course
vork, Evory effort should be made to correlate this with other of ferings,
Itw&ﬂbommthltonﬂthcm&imormmmmmml) for
appropriate case demonstretions, and 2) to ensure a balanced acoount of such
toplos as mental diseass, eugenics and retiation hasards, If there are pPro-
nounced differences of opiniocn within the medical faouity, it nay be profite
able to arrenge for joint presentations or A scusgions,

Student labormtory emercises would pose nmany problens, but might be
worited out in collaboration with other courses (clinfcal pathology; physio-
logical chemistry; microviology).

itmldhehelpﬁltoh:wmm&minﬁmotmuummm
tice, Irmpm«nmmmuumqmmmaam, it
wmldhwimwumcmtofﬁmmduwgum,mnmhwyh
necded on the blood groups,

The course is not designed to indoctrinate specialists, but to inculcate
an sppreciation for the rols of the genstic factor in the determimation of
disesse and of nomal persomal individuality, 'Ath this baockground, the stu-
mmhmmmmmxumrmMsmmmmmmm
yoars and his praotice,

Taxts Fossibly *HarriseIntroduction to Musan Blochernical Genstics”

Aaference Books: Sorsty-Clinical flenetics; Neel and Shwullefhaman Heredty;
Stern«iHuman Genetics,

v, A;my_lmw, ﬂwm&rchmhudmworinmh
NSt

Ay HIMAY OEMETIOS
le Hereditary fastors in discase

Stetistionl mothodology. Pedigree analysis, Population
Tvin studles,
Clinicsl genetics (
Singla factor ”ﬂﬂm B, h‘wﬁm retinoblastoma
xeroderms pignentation) 8o g '
Complex detemmination (e.g., erilepey; dlabates)
Mochenical or developmental amalysis of genetic defects
(eege, alkmptonuria or phenylpyruvic oligophreniag
sickls cell anemia)
Hutation rates,



2o Individuality

Blood groups

Iransplantatisn specliiicity

sensory wodaliti-e (eegs phenyliiiourea tasts)

Matabolic individy it,si

Antivody resps

Antlropomeatry: skin and halry feaburesy ' race’
3. trtogenatics

Counssll

Zavironmental aadicims

Detection of Lsleroaygous carriers
k.
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ls Hatation and radission of fecta

2. Crioganetice

3+ Jovelormental analvsis of gena aff .oue

Le Blocwsical analysis of gena effecie

5¢ Experimesntal swolutiom

b T mmpmutim-hiﬂwmgﬂibﬁiﬁy
and aoguired tolerance

Te Susce tibility to infectious isoase

8¢ Clancar descarchesfizst varistions and penetics
of tlosue ani susor cella’,

Ce HIC-LOROATLHS

Hutations Hadiation effscis. Uhemical matagenoesis, “echan!ams
of kiliing celis,

tyndutionary pat erme in natursl proadaciong (espe of vathorsnale
Uenetie factors in pathopanicitye

Ganetic recombisation scalysise

Habure an! origin of virusese

Paotmotos to TV Mfids ts realily recopaiesd (n esnracterictic metabolie
digoa 28 tut mey be sgually important &% ~arsonal AL rances, as ozar
¥1lldams hen e nasized., Indivisusdity may thus b= roflocted in oharage
teristic patterns of sicretisn of varous metabolites and has s large,
enrtaials ~ob an axclusivey penavic 'weis. T4 12 alio ruflseied in 1ife
forences in & erapaudic r8smnss, G.g., Lo fsondarid, and me - 9 a ssglected
fastor in Lowmoeratic res; nses 0 olhar Arups. Ex 1icit ponsabis ande
lysis »f tie lattor sit:atiens :wmaling to ho carrtad cube

2pyr exannls, in Lbs pollo waceliantion program, it hasz baes noted
Wl suee ehlldren mako 8 poor sntibod; cesr nsee It L8 no. known whebher
this has a panetic aeis, nor woel or tils fo o gene al unres: snsiveness
o1 @ srenl ‘o unreactiven:se b b e polio viruse Fink (at Colorn ») and
atrars b plven axcorimentel svidsnce for pemetic variability in aitie
bouly mesunee In mives Tals fisls Sould be one of L e more irportant
arong of Sevelosmsnt Mur practicsl medicsl unde slaniings te gormral
cuezbion of ind’'viwmelised resstion® to reihopong is not lar latant,

3»&:@%@ auinsle on Yeupenle® rroprems for the sterilization
of uiw so talled "unfit® is larpel  resonaitle for 4a hind red aeveloyment of
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medical genstics, Such nogative controls are escentially futile for the
mﬁaninimmammdwmuﬁmuwm.mdmm
mtters of public panaymtﬁrmmmwmdwormmcnmpm-
fessicn per se, any modern students (of, Neel and Shull) share the view that
mhmmm‘ﬁcwmm'hmmuuumdndhfonmmm-
vocate any far reaching social controls of human repreduction,
ﬁﬂmwmmwiammfcumwmmdmmm
through them the public, rather than advocate drestic interference by society,
especially vher the caleulated social effects are so small, On the other hand,
mmueummfammnmmmmmmwm
advige their patients on genetic problems,

Medicine axy soeeday be faced with formulating an attitude on another
ingsue where gonetic control ney be more offactive, namely the sex ratie, This
has not dboen the subjsct of much work lately, but it is at least thooretically
pesaible that technigues will ultimately be develop:. t0 enables the sex of
offapring to be voluntarily comtrelled, 'lost of us would hope that day to be
daferred indefinitely, but this illustretes the tremendous impact that human
genetics is bownd to have, ultimately, on medicine and on society,

' + Hany schools have set up "Horedity Clinics” ss part of
thelr progrem in medical genetios., These are valuahle centers for the cols-
laction of date, and there can be no question of public interest in these
problans, Such a service in which the genetio specialist deale directly with
the pationt is not a‘vooated, The counsellor inevitahly must influence the
patient's reprodnctive decisions, matters so involwved with his tetal PAYNOn-
ality that such consultation should ordinarily bo msde with his own physician,
%Wrb should bo in & position to comsult with physicians, and inevi-
tably will,

ﬁmmmmm*umhammmsmwmm
Lrom industrial and professional operations, as well as from stomic dombs,
Almnost all the enphasis so far has bsen spent on ratiations (frem bombe, fluo-
rosoopy or alneral extrestion), and, except that some hasard is imvolved,
little encvgh is known, Without nindmiving the tremendous impertance of radie
ation hasards fram, for example, fellout, it soexs there is a much brosder
problem of whioh radiation is only one part., "atil recently, radiations were
consldered the only artdficial agency by which mutations could be indused, It
is now realived that a wide variety of chemiesl reggents can induce mutations,
‘adiations wmndoubtedly have freer scocesz to the gem oella, but the mutsgenicily
of such compounds as hydragen peroxide, formeldelyds, nitrogen mustard, asasorine,
and caffeine raises the question whether gonetic effects ehould be considered
as ons aspect of chronic texdcity of couwpounis which are part of the sverydny
snviromment of modern man,

Sixporinental studles have now fimly sstablished the immunogenstic besis
of transplantation compatibility in mmewalas, It is disheartaning tc ses how
often these factors are ignored in surgical reports, Preratal exposure of
mwmmmmmmmmammwmmul
transplantetion of slmiler tisgues, Thie iz an laportant load to the develope
mant of techniques for overcoming histocempatibility berriers which hinder
the petentially vast applicatiocns of organ replacesent, These studiens also
promise %o give answers to one of the mysterious Questiong of imwunologys
why does the organism fail to produce antibotes to its om antigans?

7Mormw.mgmunmrmmmmmm
tics of specific lines of micw, which are indeed indispensabls regearch tools,



wbm

More recently, technical sdvances are leading to closer exsmination of the
genetics of the tissue cell itself, as in tho sscites tumor studies of Hauschka
and Klein, and the axtremely promising tissue culture findings of Puck,

Ve ¢ conslderations on poasible interrelations between the 'miverasity
of mdo 3ehcol of Hedlcine, the Coloreo Toundation for Fesearch in Tuber
culosis and Dr, Joshue lederberg,

i. The Foundatiom: the Foundation charter directs the pursuit of welie
cal 1 » 18 enphsaols on tuboreulosis, Our chisf interest atill
remaing in tubsroulosis. Well established fivet class tuberoculosis ressarchers
ere very liaited in number and appesar to be unevailable to us so far, The
Trustoes a8 2 consequence have agreed te o out of the fleld of tubsrculosis
research, 1f nocessary, in order to securc [irpt class research ab'lity; d.e.
the quality of research is conslidered mors important than the subject,

t The creaticn of 8 “wrertnent of Jdenetics in the lchool,
supporte rgeLy o oven entirely by the Foundation, would he & new Jeparture
on at least two counts:

8) 4n increase mther than 8 Surther decrease in the mmber of
departuents or divisions of the Sehool,
b} The now emphasis on the sabject of penetics,

3¢ D, lederbergs There is no quertion thet this whole matter has come
up now becauss oI ~Wf possible availabllity of a sclientist of Dr, lederderg's
caliber, (He is rvsponaible incidentslly, for the informetion contained in
sections II, III, IV and VI), He will not be available, if at all, for from
one t0 thres years, He would bring with him his wifc who is also an acoowp-
lished microbial geneticist,

His currioulum vitae follows: He was bom in Hontelalr, Hew Jersay in
1925, He received his B,5, degree from Columbie in 19LL and his Ph, ", fron
Yale in 1946, He case to the miversity of “isconsin as Assistant Professor
of Cenetics in the Colloge of Agricultum in 1947, He had risen to the renk
of full Professor by 1953, He received the Fli Lilly mwvard in 1953 for oute
standing work by s sclentist undor 35 yoars of age,

He hes published over 50 papers on microblal genetlcs, & list of which
is svailable for those interested., Among hie outstanding contributions nre
the demcnstration of sex in bacteria and the clear demonstration that beo-
terial resigtance to chemotherepeutic gpents s due to matation rather than
edaptation,

o lederberg would not want to come here without considereble sutonomy
in planning his research and teaching, hence the suggestion of a oew
ment, A division of s present department (e,.z., Medicine) might well meet
the neods of the situstion after further consideretim and Mscusston,

Vi, Orowth of a “spartment (or Mvision) of Jenotiecs.

If this proposal is initiated with a stafy of twe or three microbial
goneticists, workers (at least part time) in meanelian rwnetics and in clinical
genetics would scon be desirable, especislly the fomer, 3Jacause of the
interrelstod problens, same af tion with the Heod Rudk nizht be a logle
cal develomment,




Presaented hare for the oonsideration of those Yedical School end Unde
vergity officials concermad is a proposal for the creation of a new progren
of teaching and research in Jenetics at the Medical School, It revolves
particularly around one man, Dr, Joshus laderberg, whoee thinking is respon-
sidle for the plan presented, It is definitely exploretory st this point,
More detailed infomsation on the subject can be obtained from the writer if
desired, BSefore going further, the Foundation desires some official reaction
fras the authoritios of the 3chool and Univeraity,

Roger 3, Hitehell, M.D,, Arector
Colarsdo Mundetion for ‘weserch
in Tuberculosis

cc: Drs, Tarlay
Ledovberyg

Stearns
Waring



