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CHROMOSOMAL ASSOCIATION WITH 

GLIADIN PROTEINS IN. THE WHEAT 


VARIETY 'CHEYENNE't 


Jerry D. Eastin, Rosalind Morris, J. w. Schmidt 
P. J. lattern, and V. A. Johnson' 

ABSTRACT 


GIladin protein patterns from 'Cheyenne' chromosome 
substitution lines in 'Chinese Spring' were examined for 
possible association with desirable dough.handling and 
bread-baking properties. In a previous report, chromo-
somes 4B, 711, and 51) have been associated with desirable 
dough-handling properties. However, in the present study,
glaidin protein patteruis of chronomonts 4B, 711 and 5D 
were not similar. Likewise, chromusomrs ID, 4B, and 7B 
which were previously noted for their association with 
desirable loaf clIaractrristics did not share distinctive 
protein patterms. 'Marked differencm among gliadin
paterns for (heyenne chroinstsnecs both between and 
within the three genones of wheat itere apparent. Their 
imeaning in terms of flour quality factors is unclear. 

Alddfitional index words: Tuticsn, wheat, substitution 
lines. 

HE HARD red winter wheat variety, TriticumT HE

oestivum L. em. Thell (aestivum group) 'Chey.

enne', has long been recognized as a desirable strong
gluten wheat with satisactory milling properties.
Heyne and Finney (2) found by crossing Cheyenne
atd 'Chiefkan' (a poor flour quality type) that the 
dough-handling and loaf volume properties of Ciey. 
enne were controlled by partial dominance. These 
findings suggested that individual chromosome sub. 
stitutions might be useful in determining those chro-
mosomes contributing major genes for Cheyenne's de-
sirable milling, dough-sandling and baking proper-
ties. Cheyenne chromosome substitution lines were 
developed in the variety, 'Chinese Spring,' at the Uni-
versity of Nebraska, and dough-handling and baking 
properties have been reported (5). Cheyenne chro. 
mosomes 4B, 7B, and 5D contributed genes for strong
dongh-mixing characteristics, while genes on chromo-
sotnes IB, 4B, and 7B contributed to loaf volume. 
Lesser effects on loaf volume were noted front chro-
mosomes 4D, 5D. and 7D. Since there is an associa. 
tion between the amount and nature of flour proteins 
atnd bread quality (6,7) the gluten proteins were ex-
tracted for electrophoretic examination. 
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Research Division. Agricttural Research Service. U. S. De-
partment of Agriculture. l'ublished with the approval of the 
Director as Pape. No. 2070. Journal Series. Nebraska Agr. Exp.
Sta. The research was supported in part by a grant provided
by tIhe Nebraska Department of Agriculture. Division of Wheat 
Development, Utilization anti Management. Received March 
14. 	 1967. 
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Materials And Methods 
A detailed description of the development of the Cheyenne 

substitution lines was given by Morris et ait. (5) along with
pertinent chemical analyses of the flour (4). For their studies 
and the present study tests were made after four backcro'scs 
to Chinese Spring for all sutstitution lines except chrounosomes2A' (no backcross). 2D (one backcross). and 211' and 7A (two
backcrossm). There is some doubt about the identity of the 
substituted chromosomes in the lines for 2A, ID. and 41).
Therefore, these lines are being redeveloped.

Starch was washed from the gIuten proteins of a flour dough
from each line with a 0.1% NaCI solution. The gluten pro­
tein were taken tipin 0.1% acetic acid and ccntrifuged .t 
20,000 g to renioe remaining starch before Iyophiliiation. Ly­
ophilired proteils were taken up (4% final concentration) in
0.1% acetic acid for electrophoresis. Starch gel electrophoresis
similar to the s)stein of Vo)rhik ct al. (8) was used. Alhninunn 
lactate bulfer used (3)was modified as followi: 1.55 g alnni­
num lactate plus 2.80 g glycine were aljttsted to pil 3.2 with 
lactic acid and water added to give I liter voltme. Electro­
phoretic runs were completed in about 51/2 hr. Gels were stained 
it 0.5% aqueous nigrosin (water-soluble) solution. The gliadin
components of gluten uio,edl in the gels while glutetin re­
mained at the origin.

Seven electrophoresis samiples were ruin simultaineously. Eachset of seven consisted of a Che)enne standard plus two chronto. 
some numbers front each of the A, B.and D genomes (e.g., IA, 
lB, ID,-tc.). Cheyenne and Chinese Spring were compared with. 
in the same run also. Only those clectrophoretic sets in which the 
bands of ,ie)'enne traveled the same distance were usel. Atleast three 'runs of each set were inade to demonstrate repeat.ibility. By'this procedure the mohilities of *all proteins' illus.
 
trates are considered relative to Cheyenne and are, therefore,
 
relative to each other.
 

Results And Discussion
 
Electrophoretic patterns for the parents and each 

substitution line are illustrated inFig. 1. The Chinese 
Spring and Cheyenne patterns are distinctive. The 

atterns for the substitution lines are prcsetted by 
hoinoeologous groups. 

Note in Fig. I ard 2 that the origins of all pat­
terns are aligned. Frintarily qualitative protein dif­
ferences are to be considered from the restults. How. 
ever, some semiquantitative differences appear quite 
obvious. 

MA, 1B, ID - Chinese Spring and 11) are nearly
identical except that the fortnerhas two slow-ntoving,
(lark bands and the latter only one. Sitilarly, I It and 
ID differ mainly in the slower inovin' bands. 

2A, 2B, 2D - While all patterns withtin group 2 are 
distinctive from each other, 2A (no backcrois) remains 
similar to Cheyenne but carries the faint leading hand 
characteristic of Chinese Spring. The 2B pattern is 
essentially identical to that of Chinese Spring. Similari. 
ties in major ba'nds are noted between 2D andi Chey. 
enne. 

3A, 3B, 3D - The similar group 3 patterns resemble 
Chinese Spring with 3A and 3D being nearly identical. 
4A,4B,4D - The 4A and 4B patterns vary only in 

minor bands. Four faint, slow bands, more than in 

either parent, appeared in 4D, and also in 7.. Chinese 

'In this paper 2A = XII and 21 = 11 since the photographs 
were taken before Chapman and Riley (1) reported that chrouno. 
some XIII belongs to the B genome (n1)and 11 to the A geniome
(2,A). 
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Figure 1. ..... ....... gliadi heyene Spring"c(C..s),
.. ......- protein patterns of (Cm), Chinese - and h chromosome sub.
stitittion fine, for the 7 hoinocologous groups involving the A, 1B,and D genontes of wvheait. Origins of the patterns are opposite
the labelled end. 

Sp.rii9has only. three such bands. as do 5A, 5B, GA, and...... -..
 

5A, 5B, 5D " Patterns of all three resem.ble"Chinese. 
Srn.The: three faint, slow bands common to Chinese 

Spr"n",5A and 5B are, absent in 5D. Mobil ities of.. 
thee leading 5A, 5B, and SD bands differ slightly~froin
those of the Chinese Spring leading hands. 

6A, 611, 6D - The major bands in 6A compare well 
with the Cheyenne pattern. The patterns of Chiinese
Spring and 61 are very similar and resemble 6D ex-. 
cept for the absence of the faint, slow bands in GD. 

7A, 7B1, 7D major bands of 7A have nearl-The 

identical mobilities to those of D. he mjor bands 
of the 7B pattern are similar to those of Chinese 
Spring, GD, and 7A; however, the general mobiflity of 
some bands dliffers. By contrast, thle 71) pattern is es-
scntially identical to that of Cheyenne. 

The Sil)Sititidn. lines most closely resembling
Cheyenne are 21) (only one hackcross) and 7D. The 
heavy protein bands in GA patterns are similar to 
those of Che)'enne. Patterns most similar to tlato 
Chinese Spring are noted in 11), 3A, 311 3D), 5A, 511,
611, 6D, and 7A (minor band differences exist in all 
cases). The remaining substitution line patterns are 
most distinctive.l'' different from those of either parent. 

There appears to be no definite gliadin p~rotein 
pattern associated with genes of chromosomes -113, 711 
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Figure 2. Rearranged gliadin protein electrophortic pattern
Of Cheyenne substittion lines fronm rig. I illustrate. chroino. 

'sonnat .ssociated -wan ability ivithin the It genoane. 

an SD hch otrbetosogdohhnln.
ad5 hc otiuet togduhhnln 
pr-operties. Neither is there a gliadin protein pat­
tern conmmon to chromosomes 1 B, 'IB, and 711 which' 
influence high loaf volume and othie d-rsirable loaf 
chiaracteris tics (5). Tile relationships between ghiadin
protein constituents and bread and dough quality 
factors is likely much too complex to be madle appar­
ent by simp~le electrophioretic patterns. Probably the 
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interaction of proteins with other flour constituentss istudying
The e r e pwinter 
The electrophoretic patterns of the B genome i 

Fig. 1 are given in Fig. 2. It is encouraging to note that 
individual chromosomes can be associated with dis-
tinctly different gliadin protein patterns within a ge-

none. 
The potential utility of the type of data present 

awaits a more complete characterization of other chro-

niosome- and gene-associated protein differences, plus 
a 	clearer understanding of how'proteins are specifical-
invoe uoquality

ly involved in flour quality, 
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