CARNEGIE INSTITUTION OF WASHINGTON
DEPARTMENT OF GENETICS

COLD SPRING HARBOR, LONG ISLAND, N, Y.

Fevruary L4, 1960

Dear Curt:

I round your letter of February 3rd on my desk when
I arrived at the laboratory yesteruay after being in Mexico for
several months. In it you asked the question: Is there a series
of plenotypes (in maize) so that 1-2-3% doses build up toward
normal ?

There are alleles associated with the development of
starch -- the wx alleles (waxy), and the su (sugary) alleles--
and others associ ted with the development of anthocyanin pigment—-
the C (color in aleurone layer of kernel) and I (inhibitor of
anthocyanin expression) alleles-~ that are clearly quantitative in
that additions of a particulasr allels build toward the normsl
phenotyve. Each addition of the allele adds a definite quantitr
of the sutstance that is responsible for the "normal" vhenotypic
expression. This may be illustrated by the wx alleles.

In the endospsrm of the kernel, whick is triploid, the
"norma21" phenotyre is characgerized by the presence of 28% amylose
starch, the remainder being amylopectin. The basic recessive
allele, wx, or a defipniency of W&, results in the ahsence of
amylose starch. We have various alleles, each of which in one
dose, produces a definite amount of amylose. As an example, an
allele that prnduces 10% amylose in one dose (wx allele/ basic wx/
basic wx) will nroduce 20% amylo~e in two doses and °?8 % anvlose in

% doces. In other words, with increased 3oses of the allele, the
normal phenotppe 1s reached.
The C-1 series is another example. Increased 1oses of ©

increase the amo nt of anthocyanin nvigment that is developed in the
aleurone layer of the kernel. By msans of duplications, it is
rossible to obtain kernels with 5 or more C alleles. I, on the
other hind, inhibits the production of anthocyanin in the aleurone
layer of the kernel.  Sometimes, I1/C/C kernels have some color

in the aleurone layer but none is seen with I/I/C constitutions.
However, by msns of duplications, it is possible to get constitutions
th+t are I/C/C/C/C/C. Often, the nrecence of I is not deteccted in
kirnels of thie constitution.

There a-e other allelic combinetions o5f similar tvre but I
hope that the above may serve your purposes. Also, T hope that this
does not ar~rive too late for your purposes.

It is good to get home again after two nonths of irtensive
work in Mexico City. YJuring the past two years, I hsve svent a lot
of time in Latin Aneric2 and it looks as if I will be spending more
time there in the future. I have been working with the maize grou»
in the Rockefeller Foundation in helping to trace the nrigins of
»aces of maire found in the Americas. My Zoh has been to examine the

Wknppmgggstitutiongdof plants of different races and by m =ns of

the particular c¢ombinztions of kncbs, to determine the nrigins end
migratiovws of the races. I started doing this as 2 "contributicn®
to our Latin American relationshivs but it is proving to be quite



interesting as =a v3%ece of research. Surprisingly enough, the knobdb
corstitutiors of the chromosomes in the races are excellen?
irdicators of these relationships. Also, it looks now as if a
knowledge of such constitutions may ssrve to select those races
that shonld be used for future improvements of commercial maize.
The Rockefeller Foundation is arxious for me to *-ke over *he job
of further analysis of South American races. Pacause of the
rossibility that exteded study may illuminate the origin of maize,
its migratione through the centuries, and also berause it may give
us a2 means of selecting troge plants that may be potentially
successful in given nreas, 1l am tempted to continue the study.

I heve had very li:tle news of you and the family
recently. There must be some interesting news, too. I do
kope thet all has been well with eack of you.

Lordially,

o



