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Table 2. Nitrogen distribution in maizc endosperms.

Sotuble nitrogen (percent of total) in

Fraction Oh4) w2

+ fl 0, bt, o.bt, +- 0y

I (saline) 5.8 92 13.6 12.1 223 6.9 16.6

Il (zein) 59.0 49,1 269 26.1 29 40.6 203

11 (glutelin-1) 5.8 9.0 8.4 15.4 5.5 15.3 12.0

1V (glutelin-2) 12.7 1.6 14.0 8.7 122 12.8 18.8

V (glutelin-3) 13.8 2.0 29.2 219 480 21.0 9.5
(Total nitrogen

eatracted ) 97.1 96.9 921 9.2 90.9 96.6 97.2

of all four mutants and the double tion of any one of the mutant genes; the

mutant bs,0,, have similar amino acid
patterns, with lysine content ranging
from 5.4 to 6. percent of total protein,

As compared to their normal isogenic
counterparts (Table 1), the four endo-
sperm mutants can be classified as maize
mutants with high lysine content. The
combination of the o, and br, genes
increases the difference in amino acid
content: lysine and tryptophan increase
to 5.3 and 1.3 percent, respectively, and
leucine decreases to 8.3 percent. When
whole ground kerneis of 0., by, and
the double mutant were cach fed to
two inbred Wistar rats at an amount
that was 95 percent of the ration, for
10 days, the animals fed the double mu-
tant pgained an average of 4.8 g/day,
which is 1.6 times that (3.0 g/day) of
the animals on the other two liets (10).
These initial tests suggest thay the extra
lysine and tryptophan of the double
mutant are available for growth pur-
poses. However, because of the shrunken
endosperm of the double mutant, one
would expect reduced yields for mature
grains, making this nutritious kernel
cconomically impractical for animal
feeds. Nevertheless, even at twice the
current production cost of normal corn
(2¢ per pound), the double mutant
could have value as a special food for
infants, or as an edible corn in the
green stage of development.

Table 2 shows the protein distribution
in the fractions extracted from ecach
sample. All mutants show a substantial
increase in proteins soluble in saline;
again, there is an enhan:ed effect with
the double mutant, The zcin concentra-
tion (fraction 1) drops with introduc-

enhanced effect is pronounced in the
double mutant, where zein content drops
to 2.9 pereent. The major glutelin frac-
tion (glutelin-3, fraction V) increases
with the introduction of cach one of the
mutant genes. The enhanced effect of
the o, and bt, genes is evident, with
inis fraction comprising 48 percent of
the soluble nitrogen (Table 2, column

6). The endosperm proteins of near iso-
genic (Oh43), suy. shy, sho, sh;, and br,
also have increases in lysine, albumins,
globulins, and glutelin-3, and a reduc-
tion in zein, when the gene is present
cither singly or combined with o, (5).

Complete amino acid patterns (with
the exception of tryptophan) have been
obtained on the protein fractions listed
in Table 2 (5). The range of lysine
values in these fractions was as follows
tgrams of lysine per 100 grams of pro-
tein): I, 3.7 0 6.3; 11, 0.1 to 0.5; I,
04 to08; 1V, 141to 2.8, and V, 6.4
to 7.1, The increased lysine content
(Table 1) for fl,, b1y, 04, 0,515, and o
is due primarily to increases in fractions
I and V (proteins high in lysine con-
tent), and to decreases in fraction Il
{proteins low in lysine content) (Table
2).

These studies show that the ma-
tant genes fl,, o0, bt,, and o; exert
a similar effect, namely, a repression of
zein synthesis, and a stimulation of al-
bumin, globulin, and glutelin synthesis.
Thus, similar effects are observed with
mutant genes from three different
chromosomes, and a synergistic effect is
obtained when o, (chromosome 7) and
bty (chromosome 4) are combined to
form the double mutant. Since five other
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sturch-modifying mutants high in lysine
content resemble the br, mutant in pro-
tein compusition, either singly or when
combined with o, the pattern of pro-
tein synthesis in all maize types high in
lysine content may be cither identical
or very similar.

In contrast to the starch-modifying
mutant genes, no enhanced cffect is ob-
served when fl, is combined with o, in
the Oh43 background. The double mu-
tant o.fl, has a lysine concentration that
is intermediate between that of 0. and
fl. (5). Therefore, while the pattern
of protein synthesis appears to be the
same, the pathway leading to reduced
zein synthesis in the fl. mutant may be
different from that in the starch-modify-
ing mutants.

PREM S, Misra
RAMAMURTHI JAMBUNATHAN
EowiN T. Mektz
Department of Biochemistry, Purdue
University, Lafayette, Indiana 47907
Davip V. GlLover
Htvrio M. BarBesa®
Department of Agronomy,
Purdue University
KENNETH S. MCWHIRTER
Department of Agricultural Botany,
University of Sydney, Sydney,
New South Wales, Australia 2006

References and Notes

I.E. T. Mcntz, L. S Bates, O. F
Scunce 145, 299 (1964)

2.E. T, Mertz, N. E. lloyd,
Cereal Ciem. )8, 146 (1958

3. 0. E. Nelson, E. T. Merts, 1
ence 150, 1469 (1965

4, K. S. McWhirter, Maise Genet
Ler, 38 IR (1571

5. D, V. Glover, H. M Barhosa, E T, Merns,
P. S, Misra, Iin prepatanon

6. R. A, Emerson, G. W, Beadle, A. C. Fruver,
Corell Univ. Agr. [hp o Sta. Mem. No. 180
[AURSS]

7. These mutants were grown at Purdue Unie
veosity in 1971 The normal W22 inbred line
and the iwopea s (o.) an the same anbred hine
were grown n Svdpev, Austracie, n 1970

CEC Villegas and EOF Mentz, Research Hul.
letin: Moo 20 (International Maze and W heat
Impravemert Center, CIMMYT. 1ondies 40,
Mexico, DF, 1971,

J Landry and T. Mourcaux, Bull. Sov Chim
Biol. 82, 1021 (197,

0 E. T, Mcuz, n Seed Protemns.
Praperties and  Procesang, R,
(Avi, Westponi, Conn., 1in press)
Paper No. 4609, Purdue Agnicuttura Bypen-
ment Statson. Supported by Agency tor In.
ternational Development  contract 2800 wth
Purduc University. We thank M. M. Haswen

and L. Tanchoco for techn cal assistance.

Nelson,
R Bressani,
S Bates, Sar-

Coop. Newa

=

K-

Sinchesis,
Ingleit, Ed

* Prosent address Depastment of - Genelics
Federal Unnveraty of Vicosa, Vicasa Minas
Gerais, Brazil
December 1971 tevived 7 Ape] 1972

n972 by the American Associstion for the Advancement of Science


http:turnaon.ui



