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Abstract--A comparative study of free amino acids and protein fractions of normal with a double mutant (suloz) 
was made, during endosperm development in segregating ears of a maize synthetic. Zein content showed striking 
differences in the two genotypes, being 7.7 and 6 times greater in the normal endosperm at 24 and 47 days after 
pollination respectively. This observed decrease in zein synthesis, coded by sugary-l/opaque-2 genes, causes an 
accumulation of alanine, glutamic and aspartic acids, glutamine and asparagine in the high lysine endosperm mutant. 

INTBODUC’ITON 

Although total free amino acids in corn and other cereals 
have been reported [I] there has been relatively little 
emphasis upon the association of free amino acid 
compo~tion with protein synthesis in kernels [2&t]. 

Research in this area has involved either normal endo- 
sperm, analysed in several stages of endosperm develop- 
ment [3], or restricted to a comparison of normal and 
opaque-2 endosperm in mature kernels [4]. 

This study is an attempt to correlate free amino acid 
composition and protein synthesis in corn endosperm 
through a ~omparitive study of normal with a high 
lysine double mutant, sugary-l/opaque-2 during kernel 
development. 

BESULTS AND DISCUSSION 

The distribution of nitrogen among the protein 
fractions of endosperm is reported in Table 1. Total 
nitrogen differed in the two endosperms only at 47 days 
after pollination (DAP), being 58.4 y0 higher in the normal 
kernels. 

Free amino acids, albumin and globulin increased 
in both endosperms from 12 to 24 DAP, and decreased 
from 24 to 47 DAP. The content was always higher 
in the double mutant endosperm after 24 DAP. The 
zein content increased only after 24 DAP, being the 
major component of the protein fraction at 47 DAP in 
normal endosperm. The double mutant depressed 
drastically the rate of zein synthesis during kernel 
development, but had no effect on glutelin synthesis 
(GII and GM). Glutelin I fraction, hpwever, was higher 
in normal endosperm at 24 and 47 DAP. The difference 
between su102 and normal endosperm for total nitrogen 
at 47 DAP is attributed mainly to the zein fraction. 
Free amino acid composition in pmol/endosperm in 
both normal and double mutant endosperm (Table 2) 
was determined. In addition, free amino acid composition 
was compared with the protein fractions during kernel 
development. 

In all three stages of development 12 out of 16 amino 
acids showed higher concentrations per endosperm 
in the double mutant at 24 and 47 DAP. These differences 
might be attributed to the fact that sugary-l/opaque-2 
endosperm is ca two times higher in free amino acids 

Table 1. Nitrogen distribution in protein fractions of both sugary-l/opaque-2, (su,oz) and normal 
corn endosperms, during kernel developm~t (~mol/endos~rm) 

DAP 12 24 47 

TvtXs su,o, normal s”lo2 normal S”lO2 normal 

Protein fractions 
Faa 

I Alb + Glob 
II Zein 
III G I 
IV G II 
V G III 
Total N 

DAP = days after 

19.0 19.4 49.8 24.3 28.5 16.6 
10.1 10.9 56.7 36.9 27.2 21.9 
0.2 0.1 6.5 505 28.5 168.0 
0.1 0.1 4.8 11.1 19.7 31.3 
0.2 0.4 7.8 8.0 20.4 18.8 
2.2 2.4 13.8 14.5 489 44.1 

33.0 34.5 141.7 147.7 182.6 312.8 

pol~ation; Faa = free amino acids; Alb = albumin; Glob = globulin: 
GI = glutehn I; G II = glutelin II; G III = glutelin III. 
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Lys 0.19 0.26 0.99 0.75 0.79 0.60 
Hys 0 16 0.17 _. 

Arg 0.13 0.22 0.20 0.34 0.30 0.3 1 
Asp 0.97 0.68 2.23 1.73 5.11 2.69 
Thr 0.22 0.21 0.76 0.56 0.44 0.33 
Ser 0.45 043 1.59 0.89 1.08 0.58 
Glu 0.68 0.61 1.17 2.00 4.08 2.00 
Pro I .77 1.70 0.80 0.47 1.22 0.70 
Gly 0.17 0.26 1.03 0.64 0.28 0.34 
Ala 5.30 4.76 1240 5.15 495 3.01 
Val 0.32 0.36 1.47 047 0.44 0.20 
Met 0.06 0.07 0.36 0.34 
cys _..” 

Ilcu 0.07 0.10 0.44 0.19 026 0.16 
Leu 0.10 0.12 0.44 0.36 0.26 0.17 
Tyr 0.10 0.11 0.60 0.19 0.54 0.18 
Phe 0.12 0.12 0.16 0.19 0.16 012 
AsN 0.82 1.23 2.43 0.52 2.11 1 14 
GIN 2.80 2.46 6.33 3.41 1.31 0.85 

0.19 ._ 
- 

Trp 0 12 

DAP = days after pollination 

than the normal counterpart. Significant differences, 
however, were found for alanine, glutamic acid, aspartic 
acid, glutamine and asparagine with each showing 
higher concentration in the high lysine double mutant. 
As these amino acids are important components of zein 
[47], our data suggest that sugary-l/opaque-2 genes 
depress zein synthesis with consequent accumulation 
of alanine, glutamic and aspartic acid, glutamine and 
asparagine. A reduction in zein synthesis in the double 
mutant, should yield an accumulation of leucine and 
proline in the endosperm. However, an increased yield 
was not attained, possibly due to a low rate of syntheiss 
of proline and leucine observed in the high lysine double 
mutant endosperm (unpublished data). 

Protems were extracted from endosperm using the technique 
described m ref [IO]. The amount of total N in each of the 5 
fractions was determined by the macro-Kjeldahl method. Free 
ammo acids were separated from fraction 1 by precipitatron 
with 5 ?,, TCA. Amino acid composition was determined with an 
automatic ammo acrd analyser usmg a Jigand system. 

Amide content of the free amino actd fractions was determined 
by difference in aspartic and glutamrc acid contents before and 
after hydrolysis with IN HCI for 3 hr at 105” [4]. 
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We can also conclude that lysine content in sugary-l/ 
opaque-2 endosperm is mainly determined by albumins 
and globulins at milk stage (40.1 ‘4 of N at 24 DAP) 
and albumins and globulins plus glutelin III near 
kernel physiological maturity f41.7’Yb of N at 47 DAP). 
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Table 2. Free amino acid compositton (pmoljendosperm) of surgary-ljopaque-2 (SU~OJ and 
normal endosperms during kernel development 

DAP I2 24 41 

Types suroz normal sutoz normal su102 normal 


