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The form of this application is partly conditioned by current .policies of grant 
administration which prescribe the diversion of funds fran other projects for pilot 
studies in a different field. The (hardly avoidable) lag between a research idea 
and the availability of funds to implement it also requires anticipation. of devel.op- 
ments. The investigators would prefer to complete preliminary studies before 
attempting to justify the further stages, but this would paralyze the work by inter- 
posing delays ‘of many months at each step. Any constructive measures to solve this 
dilemma would be most helpful. Ileanwhi le, we can affirm that any decision to proceed 
with the study wi 11 be carefully reviewed at every staze; any reasonable mechanism 
of consultation would be welcomed. These considerations are especially pertinent 
to this application as the later stages are more data-assembling than hypothesis- 
testing research (at the present view, probably a transient one). 

The princl pal budget i terns are: 

A. 1. Personnel : Programmer and Statistical Clerk (self-explanatory) 

A. 8. Expenses on which indirect costs are not allowed: 
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This is referred to in attached correspondence, the utilization of existing 

data from the 8159 and 3/62 samples. I/e have in mind a slightly mo’re complex assembly 
than quoted therein, the generation of a collated source tape (by household, and by 
ttever-married females” therein). 

Item (2). Reimbursements to U. S. Census Bureau %3o,ooO 
This would involve the inclusion of additional questions in new surveys. 

Item (1) shows provocative interactions that need to be verified*, quite possibly 
if 

part or all of these funds will have to be shifted to the second year. These funds 
w!ll not be spent without consultation wlth other interested groups (eig., Dr. R. 
Kasland), but provision for this finding may be crucial to effective planning. 
objectionable this item should be severable from the rest of the proposal.) 

(if 

*or retested, e.g.: to retrieve data on sex or viability of.offspring, or longevity 
or fecundity of other relatives. Sane questions and correlations are marginally 
reliable in the present survey (e.g. adoption, previous marriage, etc.) 
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C. 6udget justification (continued) 

A. 8. Item (3). Reimbursements to other California institutions %5,000 
Reimbursements to California establishments for clerical and computational 

costs in furnishing data file.s, e.g., on mentally retarded. 
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BIOGRAPHICAL SKETCHES 

Provide brief sketches for ALL professional personnel olready selected who ore to be actively engaged in this proiect. 
The same format should be used for each person, with Co-Investigator (if any) immediately following Principal Investi- 
gator, then other professional personnel, lettered consecutively. Use blank continuation pages OS necessary. 

A. MP4ClPAl INVWlQim: 
(Nmne and titfr) Joshua Lederberg, Professor and Executive Head, Dept. of Genetics 

1. DATE OF BIRTH May 23, 1925 cm, AND STAYE 
OR COUNTRY OF IlKrH New Jersey 

PRESENT CITIZENSHR U.S. , St% ‘p9MAlE q IFW 
2. EDUCATIONAL EXPERIENCEI 

*. 00gr~s confwd. bgin with kaalowaoto Dqm. Identify Honomry w &IN F*M 

DEGREE INsnnJUTIclN CONFERRING FIELD(S) YIAR 

B.A. Columbia Colleqe zoo1 oqy 1944 
Ph.D. Yale University Microbioloqy 1947 

I I I 
b. Other research troining ond experience, especially thot estoblishin 

‘3 
research quolificotions in or.eo covered by this oppli- 

cotion. Investigators should mention mojor professors ond chiefs o service during research training comprising significoti 
elements in their bockgrounds, when oppropriote. Include previous and present positions. 

I NSlllUTlON I NATUUIE I YUI 

Univ. of Wisconsin Asst. Prof., Assoc; Prof. and Prof. and Chairman of 1947-59. 
Medical Genetics Dept. 

Stanford University Prof. and Exec. Head, Department of Genetics 1959 Mm . 
3. FIELDS OF PRESEM MAIOR XIENTIFK INTEREST. IN ORDER OF CHOICE: . 

Genetics and evolution of microorganisms; neurobiology. 
1. SUPPLEMENTAL INFORMAllOb& (Be l zra thin 1. eufficicnt to provfde m rppreciatfon of your qumliNutton~.) 

Member, I!ational Academy of Sciences; Nobel Prize (1358) with G. Beadle and E. L. 
Tatum; Member, Presiden’t’s Panel on Mental Retardation; Director, Kennedy Laboratories 
for Molecular Medicine. 

Co-Principal Investigator: 

tlalter F. Bodmer, Assistant Professor. Born Germany, January 10, 1936. Btitlsh 
cl tizen. 

B.A. Clare Co1 lege, Cambrldge Mathematics 19% 
Ph.D. Clare Co1 lege, Cambrldge Population genetics 1959 

Ressarqh Fellow, Ciare College, Cambridge, 1958-50; Demonstrator 1960-61. 
Fellow, Visiting Assistant Professor ‘1961-62, Assistant Professor 1962-9, 
Department of Genetics, Stanford University School of Medicine, Palo Alto, Calif. 

Special fields of interest: chemical get-ktfcs, blometr ical genetits. 

See list o?.Dr, Bodmer’s publicatlons’under “SupportIng 
of his work in the field of bidetrlcal genetfcs. 

Data” section for a stimmrry 
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1. RESEARCH PLAN. 

introduction 

There are three parts to the study as presently contemplated: 
. 

1; Reproduction patterns In ‘kindreds of mentally retarded and contrasting 
samples. -\ 

2. Factors controlling and consequent to the seasonal variation of birth. 

3. The analysis of U. S. Gensus data on.family statistics to obtain 
national profiles of reproductive patterns. 

The order is that of development of the problem. The f i rst item shows the impetus 
for the study; the third is the most consequential. 

Objectives 

U. S. Census records contain much control data vitaily important in genetic and 
epidemiological studies. The principal statistics sought now are detailed family 
patterns - the temporal clusters of cardinal dates (% ages): birth and marriage 
of the parents and birth of offspring. - 

Similar studies are under way for the kindreds of mentally retarded patients in 
California institutions, and data are being sought for other populations relevant 
to the epidemiology of mental performance and its hereditary distribution. 

Present Status and Proposed Work 

Census records have usually emphasized legal and economic units (househdlds) 
rather than biological units (kindreds), However, certain data of great interest 
are available especially from current population samples. .The August 1959 and 
t4arch. 1962 sample surveys notably collected family informatlon as summarized in 
the attached correspondence from Dr. 8runsman. We propose a tabulation of these 
data that could show the temporal clusters for some 35,000 households (presumably 
shout the same number of kindreds--some present households would canprise no 
everbmarried females, others more than one), The most compact representation 
for each propositus female would be the monotonic sequence o,f ca’rdlnel dates: 
her blrth, marriage, birth of ffrst four and last offspring (if eny). In addition 
we have number of offspring and husband’s birthdate. 

The dates are available to a precision of month and year. Unfortunately, sex of 
offspring is not, unless resident in the household. 

For each household, cross-tabulation data would be available to indicate income 
level, educational progress, occupation, geographic and farm vs. nonfarm residence. 

IS-398 (REV. t -62) PO90 b 
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Specific subtabulations from such a fiie would include the distributions of season 
of birth, interval between marriage and ranks of children, fertility,and cross- 
correlations of these with each other, with age of parents, with the socio-economic 
factors, etc. It is especially pertinent that these figures ccme from a sample 
which is nominally representative of the entire United States for a variety of 
other demographic and statistical studies. 

Special Inquiries would be needed to establish the sex distribution of offspring, 
place of birth of parents, and perhaps most Interesting, the reproductive patterni 
of each parent’s family for tests of assortment. 

At the present time, similar data are’not available on any comprehensive basis. 
The utility of demographic data for genetic analys-is has just begun to be recog- 
nized, but their exploitation is severely limited when only the means (contra 
the distributions) of such measures as fertility or parental age can be calculated. 

With the cooperation of Dr. George Tarjan of the Pacifi c State Hospital at Panona, 
.Cal i fornia, and with- several other institutions, similar files will be available 
on from 10,000 to 20,000 mentally retarded patients. Additional California 
control data will be available from the California Department of Public Health. 
These analyses should al low a more thorough characterization of the fani ly patterns 
from which mentally retarded children arise, and (in some follow-up studies) the 
impact of a mentally retarded birth on further reproductive behavior of the family. 

Siqnificance 

To appreciate the significance of the project one must assimilate the surprising 
lack of this rather simple information. If other means of answering these ques- 

t ions arise, the Project might be suspended without further expenditure, and we 
intend to explore every reasonable alternative. However, at least the first 
stages appear to be a very economical exploitation of an existing file with 
regard to costs in money or effort 
leaving some room for manoeuver on the basis of the first ,results. 

, and further research would be expedited by 

‘To illustrate the paucity of present information on family patterns, Slatls (1958), 
studying consanguinity in Chicago, needed a measure of the distribution of the 
interval from marriage to first and second births --he published on only about 
100 kindreds, though these were especially peitlnent to his study. 

Our pathway to this problem was through a study of the seasonal distribution of 
births, among the general population and mentally retarded (cf. Knobloch and 
Pasamanick 1958). As in Ohio, the California samples show marked discrepancies. 
I-: oweve r , the interpretation of these findings is confounded by the demonstration 
of a strong occupational differential in the distribution (se8 attached note). 
Further consideration of these and other data showed how little we knew of the 
causes and consequences of these singularities. Furthermore, the occupational 
groupings can correspond only crudely to the social (viz. intrabreeding) strata 
of the population. For the cyclical peculiarities to show at all in these 
summaries, they must be much sharper and more signifi’cant fran a general biological 
standpoint in the natural quasi-isolates. This could be determined by cross- 
correlations among spouses , and closer study of intra-family correlations. 

/ . 
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In the field of mental retardatton, maternal age is known to be an outstanding 
determinant, especially for the chrcmosome abnormalities. Less is known of other 
reproductive characteristics that might be pathogncmic of a predisposition, Thus 
Benda (1960) remarks on the incidence of mongolism among children born after a 
long interval of infert.il ity. The proposed study should help to clarify this 
issue by providing statistics both on the disease and, perhaps more crucially - 
needed, sane unselected controls. The significance of this issue for counseling 
to a large cohort of pre-menopausal women ispbvious. 

The chief limitation of this study Is doubtless that it is not large enough, 
particularly to survive extensive dissection in cross-tabulation. It is, however, 
a start at using the most readily available existing data. Doubt less other 
comparable files exist among other population records (cf. Newcombe’s Canadian 
record 1 i nkage studies). They can hardly be more cheaply accessible than.data 
already taped.in the U.S. Census and can never be as representative on a national 
scale. Hopefully, the national samples will serve as a standard for comparison 
of a.substantial series of regional and group studies conducted for special 
purposes. 

Family patterns should be sensitive to many of the same social and genetic param- 
eters that would influence other epidemiological variables. As these statistics 
become better worked out, they could furnish indispensable criteria for the 
control of other studies.. For example, in. the relation of blood groups to gastric 
cancer and ulcer, or of smoking to lung cancer and cardio-vascular disease, the 
confounding of co-stratified variables is the most serious source of potential 
error. Intra-family comparisons would be a most powerfu-1 tool, but it is often 
not feasible or may be very expensive. As a ready expedient, one might ask that 
control vs. experimental groups be homogeneous or correctible in respect to. 
critical parameters of the reproductive patterns. This i s al ready we1 l-understood 
with respect to age and sex, which are however not useful .indicators of social 
stratification. For example, the seasonal distribution of the birthdates as a 
“signature” of parental variables should be homogeneous to test that “smokers” 
are otherwise equivalent to “non-smokers”. f4ore detailed study of the control 
kindreds as we now propose should suggest the most informative discriminants 
(i.e. the most variable to the cr;kier parameters). In relation to the cost of 
acquiring such data, utilitarian control standards could then be suggested,’ 

These prelimTnary surveys may then be most useful in suggesting gufdelines for 
future studies, including proposals,for samples in the 1970 Census. 
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EMMARY OF PROPOSED WORK - (200 words or less - Omit Confidential data.) 

In the Science Information Exchange summaries of work in progress are exchanged with government and private agencies support- 
ing research in the bio-sciences and are forwarded to investigators who request such information, Your summary is to be used for these 
purposes. 

Census do~willbeacquir~~dkbulrted#atwiU.~lawthe statistical 

axmlysia of reproductivepattern~ the temporal distribution ofbirth,mrriage 

andbirth of offspring (andnumber of offspring)- in relation to socio-economic 

variables. Smilar data will be obtained an kindreds of mentally retarded 

patients in state inrrtitutions. Computer studies will be made to establhh 

the optA.mm means of retrieval and presentatim of ccmplex data. Relationships 

to fertility, maternd. age effects on infant performance, seasmal variations 

in birth incidence, and the extent of endogamoys stratification in the samples 

of the U.S. population ar8 expected. 
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