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Two new fluorescent-labelling techniques for studying
peptide transport are described.

A peptide transport system has been demonstrated in a
higher plant tissue, the scutellum of germinating barley
embryos. This systeum has been extensively characterized,
and found to have many similarities to peptide transport
systems in microorganisus and mammalian tissues. Evidence
has also been obtained for the existence of a peptide
transport system in the membrane of an intracellular
organelle, possibly the vacuole.

Peptide transport is an active process and appears to
require the production of a proton gradient across the
plasmalemma. Disruption of the proton gradient not only
inhibits peptide transport, but also causes general exodus
of auino acids from the embryo and affects amino acid

metabolisn.

Considerable pools of small peptides have been detected

in both the endosperm and embryo of the germinating barley

grain. The concentrations of peptides achieved in the endo-

sperm are of the right order of magnitude for the efficient

operation of the peptide transport system. It seems that

the uptake of small peptides by the scutellum of germinating

barley embryos is of considerable importance in the transfer

of nitrogen from the endosperm to the embryo during the

wobilization of the protein storage reserves.
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CHAPTER 1

INTRODUCT ION




In the last dozen or so years, the uptake of small
peptides has been shown to be of considerable importance
in the nutrition of mammals and both prokaryotic and
eukaryotic microorganisms. Considering the extensive body
of information which is currently available, relating to the
occurrence and mechanism(s) of peptide transport in these
organisms, it is perhaps surprising that the possibility
that plant cells might also absorb and utilize peptides has
rarely been considered. However, in view of the wide
variety of organisms in which peptide transport is now
known to be important, and the several advantages inherent
in the absorption of peptides rather than free amino acids
(section 1.1.7), it seems likely that, in certain plants at
least, peptides will play an important role in the uptake of
extracellular nitrogen. This study was undertaken in an
attempt to determine a possible role for peptide transport
in plants, in particular during the germination of barley

grains.

Despite the virtual absence of any literature pertaining
to peptide transport in plants, there is a considerable body
of information directly relevant to the work described in
this thesis. Three important areas of interest must be

considered, each of which is reviewed below:



(i) Peptide Transport in Animals and Microorganisms

Clearly, in attempting to demonstrate a role for
Peptide transport in plant cells, it is pertinent to consider
the available evidence concerning peptide transport in other
organisms, In particular, it will be of interest to compare
the nature and mechanism(s) of peptide transport in plants
(if such a system may be demonstrated) with similar systems
in other organisms, in relation to the environment in which
they operate; differences between species might be expected
to reflect specific biological functions. This is especially
relevant in the case of germinating barley grains which
differ from other species so far examined in that, if a
transport system exists, it will operate in a controlled
environment. Thus, while protein digestion in the endosperm
is no doubt variable, the size, amino acid composition and
concentration of peptides presented to the putative
transport system will only vary within certain defined
limits. This is in marked contrast with the large and often
random fluctuations of available peptides which bacteria,

fungi and to some extent animals, encounter in their natural
environments.

(ii) Plant Peptides
The role of peptide transport in plant systems is

clearly related to the availability of suitable substrates.



However, our understanding of the distribution and functions
of plant peptides has lagged far behind that in animals and
microorganisms; the most recent review on the subject was
published more than ten years ago (Synge, 1968). Thus, the
literature pertaining to plant peptides is reviewed below,
in an attempt to illustrate the potential importance of

this group of compounds and consequently, situations in

which peptide transport systems might operate.

(iii) Barley

The germinating barley grain was selected as a suitable
system, both amenable to study and in which a peptide
transport system(s) might be expected to operate. The
reasons for this selection are discussed. 1In addition, the
existence of a peptide transport system must be related to

its possible function in vivo; in this respect an under-

standing of the mobilization of the nitrogenous storage

reserves of the barley grain is also essential.

1.1 Peptide Transport in Animal and Microbial Systems

Although in higher plants 'peptide transport' could
imply symplastic cell-to-cell transfer or the long-distance
movement of peptides in the phloem and xylem, the use of

the term here will be restricted to the transmembrane

transport of peptides.

A number of recent and comprehensive reviews have



appeared on the subject of peptide transport in both

animal tissues and microorganisms, to which the reader is
referred (Matthews, 1975; Matthews & Payne, 1975a; Payne,
1976, 1977; Matthews & Payne, 1979). Consequently, the
topic will only be surveyed briefly below; certain aspects
will be dealt with in more detail elsewhere, in relation to

the barley peptide transport system.

1.1.1 Distinction Between Amino Acid and Peptide Transport:
Relationghip to Peptidase Activity

Any organism able to utilize externally supplied
peptides to support growth must be able to hydrolyse these
peptides to amino acids. However, hydrolysis could occur
before, during, or after transport across the cellular
membrane; a number of theoretical models may be envisaged
(figure 1l.1). In models A and B peptides are hydrolysed
extracellularly, either by free or by membrane-bound
peptidases. The cleavage products may diffuse away;
subsequent absorption involves the amino acid permeases.
Such mechanisms, operative in certain bacteria, do not
require the existence of a distinct peptide transport
system.

Models C and D are examples of a group translocation
mechanismy hydrolysis occurs during transport. They

differ in the sequence in which the translocation and

















































































































































































CHAPTER 2

METHODOLOGY : TWO NEW FLUORESCENT-LABELLING

TECHNIQUES

FOR_MONITORING PEPTIDE TRANSPORT
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