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ABSTRACT

'The enzymes responsible for hydrolysis of reserve protein

in endosperm tissue during early growth of maize seedlings were

investigated. The ma~n areas of research included:

(1) studies to optimize endopeptidase, carboxypeptidase and amino-

peptidase reactions.

(2) a partial purification of the' endopeptidase protein.

(3) an investigation of the e~fects of certain plant hormones on the

formation of the peptide hydrolase activities in en90sperm tissue

of maize (W64 x W182E) . .
~ ,

Ass~s which could measure endopeptidase, carboxypeptidase and

aminopeptidase activities we~e studied in-extracts of endosperm tissu~

prepared from Zea mays. As a substrate for the endopeptidase assay

haemoglobin was more reactive than gliadin, BSA, azocoll or azocase±n.

Synthetic substrates were used to assay carboxypeptidase (Z-CBZ~Phe~

Ala) and aminopeptida~e (Leu-para-nitroaniline). Interference with

measurement of carboxypeptidase activity, due to autolysis, could be'

eliminate~ by dialysis of the ex~ract. The dependence of, the

activities upon pH" concentration of (~strate, volume of extract and

temperature ~er~ investigated. Optimum conditions were est~lished.

Routinely, saturatin9 prot~in concentrqtions were used in the aciqic

endopeptidase assays whereas the peptidase assays were performed at. '.
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less than saturating substrate concentrations due to limited solubility

of the substrates.

The 'effects of selected enzyme inhibitors on the enzyme

activities were tested. Para-chloromercuribenzoate gave the greatest

inhibition of a~l activities. Aminopeptidase was most sensitive, .

followed by carboxypeptidase and then acid endopeptidase. Other

inhib~tors (PMSF and EDTA) had slight effects. Aminopeptidase was

sensitive to 5 roM phenylmethylsulphonylfluoride whereas the carboxy~

peptidase and endopeptidase were not significantly affected.

A number of techniques were used in an attempt to purify the

acid endopeptidase. Acid endopeptidase activity was clearly separated

from carboxypeptidase ~ctivi~y on Sephadex G-SO. The best partial

purification of an endopeptidase fraction was achieved with Sephadex=-----------
G-50 chromatography, followed by eM-cellulose chromatography. A thir-

teen fold increase in specific activity was attained. The molecular

weight of the most pure fraction was estimated to be 21,000 daltons,

using a Sephadex G-20Q column.

The development of acid endopeptidase, carboxypeptidase and
.

aminopeptidase was ~ollowed in th~ post pol~ination and post germination

periods. The exopeptidase activities were high in the post pollination

tissues, while acid endopeptidase was low. The latter activity rose

after imbibition, reaching a peak at five to eight days. Carboxy-'

peptidase also increased ~n activity following imbibi~ion, while
.

aminopeptidase activity de~line4 f~om the value found ~n the matur~

caryopsis.
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Endosperms, from which the embryo and scutel*um had been

removed were incubateai:rr-t-he presence of plant hormones and chemical

effectors. Unlike barley (Hordeum vulgare), in which GA3 is required

to induce development of a protease activity in'halfseeds, GA3 is

not required for development of endopeptidase activity in de-

embryonated caryopses of maize (~mays). In the present study, it

was found that GA
3

did not affect the appearance oj exopeptidase

activities either. Incubation with 2 ~M abscisic acid (ABA) caused

partial inhibition of the development of endopeptidase and carbo-

xypeptidase activities. At a concentration of 10 UM, significant

inhibition of aminopeptidase develppment was also seen. GA3 (30 ~M)

.
could partially rev~rse the inhibit~on of acid endopeptidase and

carboxypeptidase caused by the lower concentration of ABA. C?rdycepin,

~-i~bitor of RNA formation, waS found to have no effect on either
------< "'-.

the develq>pment of protease activity,' or the inhibition brought about

the ABA, although it did inhibit development of a-amylase in barley

and maize endosperm pieces. Cyclohex~mide, a protein synthesis'

inhibitor'Arastically decreased the production of all peptide

hydrolase activities.
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INTRODUCTION

Structure of Maize Caryopsis

The mature maize caryopsis is typical of the fruit of

Graminaceae. It consists of embryo, scutellum and endosper~ with a

fused'pericarp and testa; the testa or seed coat arising from the

remnants of the integuments ana the nucellar membrane. The propor-

tions are ro~ghly 85% endosperm, 10% embryo and scutellum, and 5%

test~ and pericarp (47, 71).

Within the fused testa and pericarp lies the triploid endo-

. . ..
sperm tissue, wh~ch arises from the fusion of one sperm nucleus of the

pollen ~ain with -the two polar nuclei of the embryo sac. At the outer

edge of the endosperm lies a layer of living cells, which are called

the aleurone cells.. The remainder of the endos~erm~ known as the

starchy endosperm consis~s of thin-walled, non-respiring cells. These

contain large numbers of starch granules and protein bodies (in which

are stored the alcohol soluble prolamine, zein) in a matrix of the

alkali soluble glutelin proteins (47, 7l~. '.

On one ~f the faces of the caryopsis, near ,the base, the embryo

can be seen embedded in the endosperm. Diverging from the embryonic

axis at the scutellar or cotyledonary node and directly in contact With,

the endosperm is the scutellum, a large structure considered to be a

modi~ied cotyledon. The embryonic axis itself consists of the r~dical..
I'
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