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ABSTRACT

The' storage proteins in barley endosperms, hordeins,

are':insol'uble in aqueous buffers. During earl! seedling,
growth, they are hydrolyzed to small pep~ides and am~no acids.

The overall hydrolysis of endosperm reserves is dependent, on

,enzymes, such as alpha-amylases, carboxypeptidases, and

..

endoproteases, which are

acid. Soluble products

induced in

released

response
•

from' the

to gibberell ic

hydrolysis of

...

"
hordeins were analyzed to determine: a) the mode df hydrolysis

of these proteins; b) the 'role of gibberellic acid in the

•initial hydrolysis of horde in p~oteins; and finally c) whether

the initial events in the hy~olysis are med1ated by a sp~cific

protease. Sol~ble proteins were prepared from dry endosperms

(controls) and embryo-less endosperm Piece~incubated for 24
It

and 72 hours in a buffered medium in the presence and absence

of gibberellic acid. The hordein-related polypeptides in the

sol'uble fraction were identified by using IgG"s 'prepared'

•

against urea-denatured hordeins. In the control samples,

)

several bands were detected on western immunoblots.

Additional bands in the size range of 25-30 kilodaltons and
.~

40 kilodaltons appeared in the absence of 'gibberellic aCid.
~ • <:>'. ,\~.~~

In the presence of gibberellic acid, however, fragments in

the size range of less than 15 kilodaltons were more

iii



dominant. Furthermore, the levels of small peptides (less'

,
than 30-35 amino acid residues in length) afld free amino

acids increased when samples were incubated for longer times

in the presence of gibberellic acid. Tne results are
.-J .

consist~t with the idea th~t a gibberellic acid-independent

endoprotease(sl is involved in the initial stages of hordein

hydrolysis.

presence of

Further hydrolysis i&r however, dependent on..y- ,
proteases induced .by gibberellic acid..

the

The

resul.ts are discussed in rel'ation to both the mode of

hydrolysis and the specificity of initial events of hordein

.; hydrolysis.
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PREFACE

The experiments descri~e~ in this thesis were carried

out in the Department·. of Biology, McMaster University, from

September 1980 to August 1985. This·thesis consists entirely

of my work, except where others are specifically mentioned.
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PART 1. REVIEW

) INTRODUCTION
•

/

Seeds are quite remarkable for the following reasons:
. .

a) they are metabolically Inactive in their dry state and yet
~

living, as they can resume normal growth upon hydration, and. ~

b) tbey \ontain large '''reserves of fO.~d material" !;~h as

carbohydrates" proteins, and lipids, which are efficiently

degraded during the early stages of seedling growth. Seed

germination, therefore, offers a relatively easy system to

study ·the regulation of synthetic and/or degradative

processes, which are initiated by simple manipulation of

1. Hydrolysis ~ Storage Reserves ~ the Cereal Endosperms:
\

Large reserves of,c~rbohydrates and proteins are laid,
--J. dow!.!. and stored in tlJe cereal endosperms during seed

development (9). Although the 'molecular signals' that turn

on the genes involved in the synthesis .of these reserves are

not known, it is generally accepted that the' rl!lati ve levels

of plan.t growth regulators, ~suc!J as gibberellic aC;:id (GA3)

and abscisic acid (ABA) are critical. During the active

~ phase of synthesis, for, exampie', ABA levels are, high and GA 3

levels low (9)~ With the onset of germination, the metabolic

0. ,

,,­
I




























































































































































































































































































































































































