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SUMMARY

A cDNA clone (designated rBl 6a) encoding a taurine transporter
has been isolated from rat brain, and its functional properties
have been examined in mammalian cells. The nucleotide Se-
quence of the clone predicts a 621 -amino acid protein with
significant homology to other neurotransmitter transporters. Hy-
dropathy analysis reveals stretches of hydrophobic amino acids
indicative of 1 2 transmembrane domains, similar to those pro-
posed for other cloned neurotransmitter transporters. The trans-
porter displays high affinity for taurine (Km � 40 �LM) and is

dependent on external sodium and chloride for transport activity.
Specific transport is sensitive to inhibition by /3-alanine and y-

aminobutyric acid, similar to taurine transporters in vivo. Local-
ization studies demonstrate that the transporter mRNA is located
in both the brain and peripheral tissues. The structural similarity
of the taurine transporter to neurotransmitter transporters is
consistent with a neuromodulatory role for taurine in the nervous
system.

Taurine (2-aminoethanesulfonic acid) is a sulfur-containing

amino acid present in high concentrations in mammalian brain
as well as various non-neural tissues. Many functions have
been ascribed to taurine in both the nervous system and pe-

ripheral tissues. The best understood (and phylogenetically

oldest) function of taurine is as an osmoregulator (1, 2). Os-

moregulation is essential to normal brain function and may

also play a critical role in various pathophysiological states,
such as epilepsy, migraine, and ischemia. The primary mecha-

nism by which neurons and glial cells regulate osmolarity is via

the selective accumulation and release of taurine. Taurine

influx is mediated via specific, high affinity transporters, which

may contribute to efflux as well. Because taurine is degraded

slowly, transport is an important means of regulating extracel-

lular taurine levels.

Taurine is structurally related to the inhibitory amino acid

GABA and exerts inhibitory effects on the brain, suggesting a

role as a neurotransmitter or neuromodulator. Taurine can be

released from both neurons and glial cells by receptor-mediated

mechanisms, as well as in response to cell volume changes (3).

Its effects in the central nervous system may be mediated by

GABAA and GABAB receptors (4, 5) and by specific taurine
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receptors (6). Additionally, taurine can also regulate calcium

homeostasis in excitable tissues, such as the brain and heart

(7, 8), via an intracellular site ofaction. Together, the inhibitory

and osmoregulatory properties of taurine suggest that it acts as

a cytoprotective agent in the brain. Depletion of taurine results

in retinal degeneration in cats (9), supporting a role in neuronal

survival.

Although most animals possess the ability to synthesize

taurine, many are unable to generate sufficient quantities and,

therefore, rely on dietary sources. Taurine transport is thus

critical to the maintenance of appropriate levels of taurine in

the body. High affinity, sodium-dependent taurine uptake has

been observed in brain and various peripheral tissues (1, 3),

but little is known about the molecular properties of the taurine

transporter(s). Cloning of the taurine transporter not only will

help elucidate the function of this important neuroactive mol-

ecule but also may provide important insight into novel thera-

peutic approaches to treat neurological disorders.

Experimental Procedures

Materials. [3H]Taurine (25.6 Ci/mmol) was from New England

Nuclear (Boston, MA), taurine, GABA, hypotaurine, AEPA, AMSA,

APSA, CSA, MEA, and f3-alanine were from Sigma Chemical Co. (St.
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Louis, MO), and GES was a kind gift of Dr. J. Barry Lombardini

(Department of Pharmacology, Texas Tech University).

Cloning and sequencing. A rat brain cDNA library in the

LambdaZAP II vector (Stratagene, La Jolla, CA) was screened at low

stringency with the complete coding region ofthe rat GABA transporter

cDNA (GAT-1) (10). Exact primers were used to generate PCR prod-

ucts from randomly primed rat brain cDNA; the products were labeled

and used to screen the library under reduced stringency (hybridization,

25% formamide, 40�; wash, 0.1x SSC, 40�), as described previously

(11). X phage hybridizing at low stringency with the GAT-1 sequence

were plaque purified and rescreened with the same probes at high

stringency (hybridization, 50% formamide, 40�; wash, 0.1x SSC, 50�)

to eliminate clones identical to GAT-1. Clones hybridizing only at low

stringency were converted to phagemids by in vivo excision with Fl

helper phage. Nucleotide sequences of double-stranded cDNAs in

pBluescript were analyzed by the Sanger dideoxy nucleotide chain-

termination method (12), using Sequenase (United States Biochemical

Corp., Cleveland, OH).

Expression. A cDNA (designated rBl6a) containing the complete

coding region of a putative transporter was cloned into the eukaryotic

expression vector pEVJB (modified from pcEXV-3) (13) as a 2.5-kb

XbaI\SalI fragment, using restriction enzyme sites within the vector.

In addition to the coding region, 0.1 kb of 5’ untranslated sequence

and 0.5 kb of 3’ untranslated sequence were included in the construct.

Transient transfections of COS cells with the plasmid pEVJB-rBl6a

were carried out using DEAE-dextran with dimethylsulfoxide according

to the method of Lopata et at. (14), with minor modifications. COS

cells were grown (37�, 5% CO2) in high glucose Dulbecco’s modified
Eagle medium supplemented with 10% bovine calf serum, 100 units!

ml penicillin G, and 100 �zg/ml streptomycin sulfate. Cells were rou-

tinely used for transport studies 2 days after transfection.

Transport studies. To measure transport, COS cells grown in six-
well (well diameter, 35 mm) or 24-well (well diameter, 18 mm) plates

were washed three times with HBS (in mM: NaCl, 150; HEPES, 20;

CaCl2, 1; glucose, 10; KC1, 5; MgC12, 1; pH 7.4) and allowed to equilibrate

in a 3T water bath. After 10 mm the medium was removed and a

solution containing IHitaurine (specific activity, 25.6 Ci/mmol; New

England Nuclear) and required drugs in HBS was added (1.5 ml/35-

mm well; 0.5 ml/18-mm well). Nonspecific uptake was defined in

parallel wells with 1 mM unlabeled taurine and was subtracted from
total uptake (no competitor) to yield specific uptake; all data represent

specific uptake. Plates were incubated at 3T for 10 mm unless indicated

otherwise and were then washed rapidly three times with ice-cold HBS.

Cells were solubilized with 0.05� sodium deoxycholate/0.l N NaOH,

an aliquot was neutralized with 1 N HC1, and radioactivity was deter-

mined by scintillation counting. Protein was quantified in an aliquot

of the soluhilized cells using a Bio-Rad protein assay kit, according to

the manufacturer’s directions.

PCR tissue localization studies. To identify tissues expressing
mRNA for the taurine transporter, exact primers (25-mers) were

designed such that a 707-base pair fragment ofrBl6a could be amplified

from cDNA and detected by Southern blot analysis. The sequences

of the sense and antisense primers were derived from amino acids 40-

47 (5’ -TCAGAGGGAGAAGTGGTCCAGCAAG) and 268-275 (5’-

ATTTCATGCCTTCACCAGCACCTGG), respectively. Primers were

alsodesigned to amplify the cDNA encoding cyciophilin (15), a consti-

tutively expressed gene, as control (sense, 5’-ACGCTTCGACTTCCT-

CATGTCCTGT; antisense, 5’-TTAGAGTTGTCCACAGTCGGAG-

ATG). To detect amplified sequences, an oligonucleotide probe was

synthesized (corresponding to amino acids 249-271) that was specific

for rBl6a. Poly(A)� RNA (1 �g; Clontech, Palo Alto, CA) from each of

seven rat tissues was converted to single-stranded cDNA by random

priming using Superscript reverse transcriptase (BRL, Gaithersburg,

MD). PCR reactions were carried out in a buffer containing 20 mM
Tris (pH 8.3), 50 mM KC1, 1.5 mM MgCl2, 0.001% gelatin, 2 mM

deoxynucleotide triphosphates, 1 MM levels of each primer, Taq polym-

erase, and either cDNA, RNA, water, or a control plasmid containing

rBl6a, for 30 cycles of 94� for 2 mm, 68� for 2 mm, and 72� for 3 mm.

PCR products were separated by electrophoresis in 1.2% agarose gels,

blotted to nylon membranes (Genescreen Plus; New England Nuclear,

Boston, MA), and hybridized at 40� overnight with specific 32P-labeled

oligonucleotides, in a solution containing 50% formamide, 10% dextran

sulfate, 5x SSC, lx Denhardt’s (0.02% Ficoll, 0.02% polyvinylpyrroli-

done, 0.02% bovine serum albumin), and 100 �g/ml sonicated salmon

sperm DNA. Blots were washed at high stringency (0.1X SSC, 50�) and

exposed to Kodak XAR film for 0.5-4 hr, with one intensifying screen,

at -70�.

Northern blot analysis. Samples of poly(A)� RNA isolated from

each of eight rat tissues (5 pg; Clontech) were separated in a 1.0%

agarose gel containing 3.3% formaldehyde and were transferred to a

nylon membrane (Genescreen Plus; New England Nuclear) by over-

night capillary blotting in lOx SSC. Before hybridization, the Northern

blot was incubated for 2 hr at 42� in a solution containing 50%

formamide, 1 M NaC1, 10% dextran sulfate, and 1% SDS. The blot was

hybridized overnight at 42� with 2P-labeled DNA probe (randomly

primed HindIII/KpnI fragment of rBl6a representing amino acids 6-

336) in the prehybridization solution containing 100 �g/ml sonicated

salmon sperm DNA. The blot was washed successively in 2x SSC/2%

SDS, ix SSC/2% SDS, and 0.2x SSC/2% SDS at 65� and was exposed

to Kodak XAR-5 film, with one intensifying screen, at -70� for 1-4

days. To confirm that equal amounts of RNA were present in each

lane, the same blot was rehybridized with a probe encoding cyclophilin

(15).

Results and Discussion

Cloning We screened a rat brain cDNA library at low

stringency with probes encoding the rat brain GABA trans-

porter GAT-1 (10), in order to identify additional inhibitory

amino acid transporter genes. Several clones were isolated that

hybridized at low but not at high stringency with the GABA

transporter probes. Characterization of the clones by DNA

sequence analysis revealed that they represented a novel trans-

porter sequence related to GAT-1. None ofthe clones contained

the complete coding region of the putative transporter, and

thus the library was rescreened at high stringency using oligo-

nucleotides designed from the new sequence. A 2.5-kb cDNA

clone (designated rBl6a) was isolated that contained an open

reading frame of 1863 base pairs, encoding a protein of 621
amino acids. Comparison of this sequence with the rat GABA
transporter cDNA revealed 58% nucleotide identity within the

coding region.3 Comparison with sequences in GenBank and

EMBL databases demonstrated that the sequence was novel

and that the most closely related sequence was the rat GABA

transporter (10), followed by the human norepinephrine trans-

porter (16). Subsequent comparisons with recently cloned
transporters indicate that the most homologous sequences are

two novel GABA transporters designated GAT-2 and GAT-34

and the betaine transporter (17), which exhibit 62-64% nucleo-

tide identity with rBl6a.

The amino acid sequence deduced from the nucleotide se-

quence of rBl6a is shown in Fig. 1, with a membrane topology

similar to that proposed for the rat GABA transporter (10) and

other cloned neurotransmitter transporters (16, 18-21). The

translation product of rBl6a is predicted to have a relative

molecular mass of ‘--70,000 Da. Hydropathy analysis indicates

.‘ The sequence of the rat taurine transporter has been deposited in GenBank
(accession number M96601).

4 L. A. Borden, K. E. Smith, P. R. Hartig, T. A. Branchek, and R. L.
Weinshank. Molecular heterogeneity of the GABA transport system: cloning of

two novel high-affinity GABA transporters from rat brain. J. Biol. Chem. , in

press.
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Intracellular

Extracellular

Fig. 1. Deduced amino acid sequence and putative membrane topology of the taurine transporter (rBi6a). Deduced amino acid sequence by
translation of a long open reading frame in rBi 6a is shown. Membrane topology is modeled after that proposed for GAT-1 (10).

the presence of 12 hydrophobic domains that may represent

membrane-spanning segments. Three potential sites for aspar-
agine-linked glycosylation are found in the extracellular loop

between the third and fourth transmembrane domains. Align-

ment of the deduced amino acid sequence of rBl6a with the rat

GABA transporter (GAT-1) (10) and the dog betaine trans-

porter (17) revealed 50% and 58% amino acid identities, re-

spectively (Fig. 2). Comparison of rBl6a with the glycine trans-

porter (Fig. 2) (11) and the human norepinephrine transporter

(16) also showed significant amino acid homology (41-45%),

similar to that between GAT-1 and the norepinephrine trans-

porter (46%). As predicted from nucleotide comparisons, the

strongest amino acid homology (-61%) is with the GABA
transporters GAT-2 and GAT-3 recently cloned from rat brain.4
In contrast, the sodium/glucose co-transporter (22), which

shows a low degree of homology with cloned neurotransmitter

transporters, displays only 21% amino acid identity with rBl6a.

These data suggested that the new sequence might encode an

inhibitory amino acid transporter expressed in the brain. To

explore this possibility, rBl6a was placed in a mammalian

expression vector, transfected into COS cells, and screened for

transport of a variety of radiolabeled neurotransmitters and

amino acids.

Pharmacological characterization. COS cells transiently

transfected with rBl6a (COS/rBl6a) accumulated approxi-

mately 6-fold more [�H]taurine than did control nontransfected

cells (Fig. 3). Specific uptake represented >95% of total uptake

in transfected cells. In contrast, the uptake of [�HJglutamate,

[aH]glycine [�H]5-hydroxytryptamine, [�H]dopamine, and [3H]

GABA was unaltered. Uptake of [�H]taurine was not observed

after mock transfection, indicating that the enhanced uptake

was not the result of nonspecific perturbation of the membrane.

The transport of [3H]taurine by COS/rBl6a was decreased

>95% when Na� was replaced by Li�’ or when Cl was replaced

by acetate (Fig. 3). In the absence of sodium or chloride, taurine

transport in COS/rB2la decreased to levels below that of

nontransfected controls, demonstrating that endogenous tau-
rine transporter activity present in COS cells is also dependent

on these ions. A similar ion dependence has been observed for

taurine transport in vivo (1), as well as for the activity of other

cloned neurotransmitter transporters such as those for GABA

(10), glycine (11), and norepinephrine (16).

To determine the affinity of taurine for the cloned trans-

porter, COS/rBl6a was incubated with various concentrations

of [3H]taurine and the specific accumulation of radioactivity
was determined. Accumulation of [3H]taurine was dose depend-

ent and reached saturation at higher concentrations (Fig. 4).

Nonlinear regression analysis of the data yielded the following

values: Km 43 ± 6 �M and Vmax 0.96 ± 0.27 nmol/mg of

protein (mean ± standard error, four experiments). The affinity

of the cloned transporter for taurine is similar to that of high
affinity taurine transporters in both the central nervous system
(23, 24) and peripheral tissues (25), which exhibit K,, values

from 10 to 60 �M. Taken together, these data indicate that

rBl6a encodes a saturable, high affinity, sodium- and chloride-
dependent taurine transporter.

To determine the pharmacological specificity of the cloned

transporter, various agents were examined for their ability to

inhibit the transport of [3H]taurine by COS/rBl6a (Table 1).

Because the endogenous taurine transporter in COS cells ac-

counted for, on average, 16% of the total transport activity

observed in transfected cells, we were concerned that this could

influence results. Accordingly, we also examined the sensitivity

of the endogenous taurine transporter present in nontrans-

fected cells. As shown in Table 1, the pharmacological proper-

ties of the cloned taurine transporter closely matched those of

the endogenous transporter and thus did not lead to erroneous

results.

The most potent inhibitors were taurine and hypotaurine,

each of which inhibited specific [�H]taurine uptake approxi-

mately 30-40% at 10 �zM, 90% at 100 tiM, and 100% at 1 mM.

f3-Alanine was slightly less potent, inhibiting specific uptake

15%, 51%, and 96% at 10 MM, 100 �tM, and 1 mM, respectively;

the high potency of �f-alanine as an inhibitor of taurine uptake

is consistent with the finding that COS/rBl6a showed a 6-fold

increase in the specific uptake of f.�-[3H]alanine (data not

shown), essentially identical to the fold increase observed with

[3H]taurine The taurine analogue GES was also quite potent,

inhibiting specific uptake of [�HJtaurine 11%, 45%, and 92%

at 10 �zM, 100 �zM, and 1 mM, respectively. APSA and GABA

both inhibited uptake approximately 10% and 40% at 100 ,�M

and 1 mM, respectively. The observations that GABA is a poor

inhibitor of taurine uptake and that transfection with rBl6a

did not result in enhanced uptake of [‘H]GABA (see above) are
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consistent with the previous report (26) that GABA is a weak

noncompetitive inhibitor of taurine uptake. Less than 10%

inhibition of [3H]taurine uptake was observed for the following

compounds (each tested at 1 mM): the structural analogues

AEPA and MEA, the sulfur-containing amino acids cysteine

and methionine (Table 1), and norepinephrine, dopamine, glu-

tamate, glycine, serine, betaine, L-methionine, and cx-methy-

laminoisobutyric acid [a substrate for the amino acid trans-

porter designated system A (27)] (data not shown). Taken

together, these results indicate that the taurine transporter
encoded by rBl6a is similar to the endogenous taurine trans-

porter in COS cells (Table 1), as well as the endogenous taurine

transporter(s) present in neural tissue (28) (also see Ref. 1 and

references therein).
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It is of interest that sensitivity to f3-alanine is shared by the

two high affinity GABA transporters recently cloned from rat

brain (GAT-2 and GAT-3),4 which are even more closely related

to the taurine transporter (62% amino acid identity) than to

the neuronal-type GABA transporter GAT-1 (51%). �3-Alanine

has been shown to activate an inward chloride current in spinal

neurons (29, 30) and is released in a calcium-dependent manner

from several brain areas (31, 32), suggesting a role as an

inhibitory neurotransmitter in the central nervous system. The

similar sensitivities of the newly cloned GABA transporters4

and the taurine transporter to 13-alanine, combined with their

sequence homologies, suggest that they represent a subfamily

of inhibitory neurotransmitter transporters. Despite these sim-

ilarities, these transporters unexpectedly exhibit widely diver-
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Fig. 3. Taurine transport by COS cells transfected with clone rBl6a.
Nontransfected COS cells (control) or COS cells transfected with rBi 6a
were incubated for 1 0 mm (37#{176})with 50 n� [3H]taurine either in HBS

(1 50 m� NaCI) or in a similar solution in which Na� was replaced by
equimolar Li� (NaF.free) or Cl was replaced by acetate (Cl-free). Data
show the specific uptake of taurine, expressed as percentage of control
cells. Each bar represents the mean ± standard error of three to seven

experiments.

Fig. 4. Concentration dependence of taurine transport. COS cells trans-
fected with rBi6a were incubated with the indicated concentrations of
[3HJtaunnefor 30 sec, and the accumulated radioactivity was determined.
The specific activity of [3H]taurine was reduced with unlabeled taurine.
Data represent specific transport expressed as nmol/min/mg of protein
and are from a single experiment that was repeated with similar results
(see text).

gent affinities for GABA; GAT-2 and GAT-3 show the highest

affinity (Km 10 �LM),4 whereas the affinity of the taurine

transporter is extremely low (‘--1 mM; Table 1). Interestingly,

the dog betaine transporter (17), which displays a similar degree

ofhomology to the members ofthis subfamily (‘�-60%), exhibits

an intermediate affinity for GABA (‘�100 �tM). The finding that

four structurally related transporters display overlapping sub-

strate specificities for the neuroactive amino acids GABA and

fl-alanine suggests that multiple transporters may regulate the

synaptic levels of these substances. This cross-reactivity un-

derscores the importance of understanding the action of ther-

apeutic agents at both GABA and taurine transporters.

Tissue localization studies. To define the tissue distribu-
tion patterns of the taurine transporter, PCR was used to detect

the rBl6a sequence in cDNA representing mRNA from seven

different rat tissues. As a control, the distribution of the con-

stitutively expressed protein cyclophilin was also examined.

Radiolabeled oligonucleotides specific for rBl6a were used to

Pharmacological specificity of [3H]taunne uptake
Nontransfected COS-7 cells (control) or COS-7 cells transfected with rBi 6a were
incubated for 1 0 mm (37#{176})with 50 flM [3Hltaurine and the indicated compounds.

Data show percentage of displacement of specific [3Hltaurine uptake (mean ±
standard error; values in parentheses indicate number of experiments).

Inhibmon

Inhibitor Concentrahon
Contrt� rBl6a

AEPA 1 mM 0 ± 0 (4) 3 ± 3 (5)
AMSA 1 mM 1 ± 1 (4) 7 ± 3 (4)
APSA 100 MM 7 ± 3 (4) 8 ± 4 (4)

1 mM 45 ± 3 (5) 36 ± 4 (5)
�l-Alanine 1 0 pM 9 ± 2 (6) 1 5 ± 6 (6)

100MM 63±3(6) 51 ±4(10)
1 mM 97 ± 1 (4) 96 ± 1 (8)

CSA 1 mM 2 ± 1 (4) 7 ± 5 (3)

Cysteine 1 mM 4 ± 3 (3) 2 ± 2 (3)
GABA 1 0 �2M 1 ± 1 (4) 9 ± 6 (4)

100pM 9±4(6) 10±4(10)
1 mM 49 ± 2 (5) 44 ± 6 (8)

GES 10pM 6±3(4) ii ± 4(4)
100 �tM 47 ± 3 (5) 45 ± 5 (5)

1 mM 89 ± 1 (5) 92 ± 1 (6)
Hypotaurine 1 0 �zM 41 ± 3 (7) 26 ± 7 (7)

100 �zM 91 ± 1 (4) 84 ± 3 (4)
1 mM 99 ± 1 (4) 1 00 ± 1 (4)

MEA 1 mM 1 ± 0 (3) 3 ± 3 (4)
Methionine 1 mM 1 ± 1 (3) 1 ± 1 (3)
Taurine 1 0 �zM 38 ± 5 (7) 29 ± 8 (5)

100MM 89±2(4) 83±2(5)
1 mM i00� 100�

a Nonspecific uptake was defined with 1 m� taurine.

detect PCR products by hybridization. As shown in Fig. 5A,

the taurine transporter was detectable in all tissues examined,

including brain, retina, liver, kidney, heart, spleen, and pan-

creas, after 30 cycles of PCR. Cyclophilin was amplified to a

similar extent from all the tissues (data not shown), demon-

strating that adequate cDNA was present in each sample.
To evaluate both the abundance and the size of the mRNA

encoding the taurine transporter, Northern blot analysis was

carried out on poly(A)� RNA isolated from the same rat tissues

used for PCR analysis, as well as lung. As shown in Fig. SB, a

single -6.2-kb transcript that hybridized with the taurine

transporter cDNA probe was detected in brain, kidney, heart,

spleen, and lung after an overnight exposure of the autoradi-
ogram. After a 3-day exposure, bands of the same size were also

visible in liver and pancreas (data not shown). Rehybridization

of the blot with the cDNA encoding cyclophilin (15) confirmed

that roughly equal amounts of RNA were present in each

sample except that of retina, which was significantly degraded

(data not shown). Thus, taurine transporter mRNA levels were

highest in brain and lung, intermediate in kidney, heart, and

spleen, and lowest in liver and pancreas. The abundance and

pattern of distribution of the taurine transporter mRNA by

Northern blot are consistent with data obtained using PCR
(Fig. SA); further, the same size transcript is present in all

tissues evaluated. These findings suggest that a single taurine

transporter functions in both the brain and peripheral tissues;

however, we cannot exclude the existence of additional taurine

transporters.
Conclusion. Taurine is abundant in the central nervous

system and is involved in a variety of neural activities. Unlike

classical neurotransmitters, the effects of taurine are mediated

both intra- and extracellularly. A major regulator of taurine
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Fig. 5. Localization of the taurine transporter. A, Tissue distribution of
mRNA encoding the taurine transporter as determined by PCR. Single-
stranded cDNA converted from poly(A)� RNA was used for PCR ampli-
fication (30 cycles) of taurine transporter cDNA from a variety of rat
tissues. A plasmid containing the cloned taurine transporter was amplified
under identical conditions as a control. Amplified products were detected

by hybridization with an oligonucleotide probe specific to the taurine
transporter; an autoradiogram of the Southern blot is shown. Equivalent

samples of poly(A)� RNA (not treated with reverse transcriptase) sub-
jected to identical PCR conditions showed no hybridization with the

transporter probe (data not shown), indicating that the signals obtained

with cDNA were not a result of genomic DNA contamination. The

experiment was repeated with similar results. B, Northern blot analysis
of mRNA encoding the taurine transporter. Poly(A)� RNA (5 ,�g) from a
variety of rat tissues was separated by formaldehyde-agarose gel elec-
trophoresis, blotted to a nylon membrane, and hybridized at high strin-
gency with 32P-labeled taurine transporter cDNA (rBi 6a). The autoradi-
ogram was developed after an overnight exposure. Size standards are
indicated at the left in kb. The hybridizing transcript is -6.2 kb.

levels, both within cells and in the synaptic cleft, is the trans-

port of taurine across the plasma membrane. Our cloning of a

high affinity taurine transporter represents a critical step in

defining the role of taurine in both neural and non-neural

tissues and in developing therapeutic agents that alter taurine

and GABA neurotransmission. In addition, the identification

of a new member of the set of inhibitory amino acid transporters
will aid in the elucidation of the molecular structure-function

relationships within the transporter family.
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