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PART 1-PROJECT IDENTIFICATION INFORMATION

1. Institution and Address 2. NSF Program 3. NSF Award Number
Georgia Institute of Technology Neurobiology BNS-7905601
Atlanta, Georgia 30332 4, Award Period 5. Cumulative Award Amount

From 6/15/79 To 11/30/82 591,312

6. Project Title

Developmental-genetic regulation of brain tryptophan transport.

PART II-SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE)

The major aim of this project was to determine whether the system which transports
tryptophan (TRP) across the neuronal cell membrane shows significant physiological
variation due to genotype of developmental age. TRP is the precursor of the neuro-
transmitter serotonin; variations in TRP availability can alter serotonin synthesis,
and thereby affect the many behaviors modulated by serotonin.

The membrane transport system for TRP was studied in synaptosomes (nerve endings)
prepared from whole mouse brain; the accumulation of radioactive TRP was used to
characterize the maximum transport rate (Vmax) and the affinity of the carrier for
TRP (Km). The transport constants were measured in preparations from several strains
of mice which show differing behavioral traits; developmental changes in the constants
were studied from birth to sexual maturity (approx. 8 wks.).

The majot hypotheses of this study were confirmed: significant genetic differences
in the Vmax and developmental changes in both the Km and Vmax for TRP transport were
identified. Attempts to find a hormonal basis for the differences were not
successful.

Experiments on the mechanism by which TRP is accumulated in synaptosomes have
helped to resolve a controversy about how many carrier systems move TRP across the
membrane. Our results indicate the existence of one system with relatively high
affinity; the "low affinity" system which also appears in most TRP uptake studies
seems to result from intra-cellular binding rather than movement across the membrane.
These experiments also led to the discovery of a TRP-binding "phenomenon' in brain
cell membrane fragments. This binding appears to behave much like a receptor for
TRP, except that its dissociation constant (Kd) is relatively high (1 ym). The
binding we measure could be to the carrier which transports TRP, except that it does
seem to be unique to brain (we have not been able to measure it in liver, kidney,
heart, erythrocytes, or platelets).
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