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Abstract—The C hordein (prolamin storage protein) fraction of barley endosperm has been purified and the N-terminal
sequence of amino acids determined for 30 residues. No sequence was obtained for the B hordein fraction because the N-

terminus was blocked.

INTRODUCTION

The prolamin fraction of cereal endosperms has been the
subject of much recent research (see reviews [1,2]). In
particular a number of partial amino acid sequences have
been published of different components of the prolamin
fraction of wheat (gliadin) [3-5] and maize (zein) {6,7).
Little information is available on the sequence of the
prolamin fraction of barley (hordein). Hordein poly-
peptides can be classified into two major groups termed
B and C; these groups have been shown to be under the
control of two separate, but linked, loci on chromosome 5
termed Hor-2 and Hor-1 respectively [8,9]. These two
fractions also differ in a number of properties particularly
in their amino acid composition, their solubility and the
number of component polypeptides. This paper reports
initial studies on the amino acid sequence of these
different groups in which the N-terminal sequence of 30
amino acid residues of the C hordein fraction has been
determined.

RESULTS AND DISCUSSION

The N-terminal amino acid sequence ascribed to the C
hordein preparation is given in Table 1. The recoveries
obtained are somewhat lower than might have been
expected, being 41 and 29%; on two duplicate runs for the
first residue, as calculated from regression analysis. The
reasons for this may be many-fold: for example, one or
more of the four polypeptides known, by two-dimensional
electrophoresis to be present in the C hordein fraction of
Julia, may have been blocked; also the coupling of
prolamins during sequencing may be less efficient than
with other proteins. The main detection systems used do
not deal satisfactorily with arginine, pyridylethylcysteine
or serine. However, based on amino acid analysis of the C
fraction [10] pyridylethylcysteine is unlikely to be
encountered as it was only detected in trace amounts, and
often some indication of the presence of serine can be
obtained; where this occurred a tentative assignment of
serine has been made. The identification of the N-
terminal residue as arginine is based on dansylation
experiments (10] and on back-hydrolysis of the phenyl-
thiohydantoin (PTH) amino acid released from the
sequencer run with subsequent analysis by cation
exchange chromatography. Preliminary studies of total

hordein preparations by Bietz (personal communication)
have also indicated only arginine as an N-terminal amino
acid. Regression analysis based on the recoveries of
leucine and proline at residues 3, 10, 13, 18 and 28 gave a
straight line relationship with a repetitive yield of 95.4%.
This indicates that these amino acids are probably the
only ones present in this position. Certain other positions
appear however to have more than one amino acid
present. The yield of proline at position 5 was lower than
expected although no other residue could be identified. A
similar low recovery of proline was noted at positions 12,
20, 21 and 23; for the latter there was also evidence for the
presence of phenylalanine. One reason for the presence of
proline at positions 12 and 20 could be a certain amount
of premature cleavage of the subsequent residue giving a
preview effect and in a duplicate run there was no evidence
for proline at position 12.

The frequency of residues occurring in the first 30
positions is consistent with the known overall composi-
tion of the proteins in which glutamine and proline
predominate [10]. When the results are compared with
other known sequences of partially purified prolamins
there is no evidence of sequence homology (Table 1).
There is also no homology with partial sequences of bulk
gliadin fractions from Triticum dicoccoides, Aegilops
squarrosa or Secale cereale [4). This is, perhaps, not too
surprising since there is little evidence for similarity in the
amino acid composition of C hordein [10], - and y-
gliadin [11] and zein [12] (e.g proline contents are
respectively 30,13, 16 and 119, phenylalanine 8.8, 3.6, 4.6
and 5.0%, and S-amino acids 0.2, 4.0, 3.0 and 1.3%).
However, there is a strong similarity between the amino
acid composition of C hordeins [10] and certain w-
gliadins (proline 20-30%;, phenylalanine 8-109; and S-
amino acids 0-0.4%;) [13] and it will be interesting to
compare the sequence homology of these two groups
before making any premature conclusions as to sequence
divergency between the cereal storage proteins from
different species (see Note added in proof).

Attempts were also made to sequence the B hordeins
but with no success. It would appear from these studies
and from dansylation and hydrolysis that the B
polypeptides are blocked in the N-terminal positions. So
far attempts to unblock the terminus have proved
unsuccessful.
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N-Terminal amino acid sequence of C hordein

EXPERIMENTAL

The B and C hordein fractions were derived from dry seed of
Hordeum vulgare cv Julia by the methods described by Shewry et
al. [10). They were of corresponding purity as judged by SDS-
PAGE to the preparations reported on in that paper.

N-terminal amino acid sequence analysis was carried out with
a Beckman 890C automatic sequencer. Pyridylethylated hordein
(ca10mg) was applied to the sequencer in 0.5ml 10% (v/v)
HOAc. A 1.0M quadrol buffer system (Beckman programme
No. 122974) was used, with double coupling on the first
degradation cycle. The resultant thiazolinones were converted to
the PTH amino acids [14], and identified using GLC {15] and
TLC [16]. The first four residues were also back-hydrolysed with
6 N HCI containing SnCl, for 4hr at 150° [17] to their parent
amino acids which were then examined on a Beckman 120 amino
acid analyser [18).
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Note added in proof: Essentially the same sequence as
reported here has now been found in bulk hordeins [Bietz, J.
Cereal chem. (in press)] and in an w-gliadin from Triticum
monococcum [Shewry, P. R, Autran, J. C,, Lew, E., Nimmo,
C. C. and Kasarda, D. D. Nature (in press)].



