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TO THE EDITOR

We read with great interest the recently published re-
view article by Aykac and Sehirli [1] about the im-
plication of several solute carrier (SLC) transporters for
neurodegenerative disorders and wish to comment on se-
lected aspects of this important topic. Drs. Ayka¢ and
Sehirli succeeded in providing a good overview about
this sprawling area of knowledge, whereby some SLC
transporters subfamilies are discussed in greater detail,
while others are less well elaborated. Unfortunately, SLC7
gene family transporters belong to the latter group. With
regard to these transporter proteins the authors write:
“Many subtypes of the SLC7 gene family are expressed in
the brain. Particularly, they play an important role in dis-
eases like schizophrenia and Parkinson’s disease (PD) by
influencing the distribution of the amine or amino acid
structured neurotransmitter precursor known as L-DOPA”.
The paper contains a table, which aims to summarize in-
formation about the distribution of SLC proteins in the CNS
and the disorders in which they play a role. Consulting
this table one easily can see that of the known four (and
perhaps, even five) members of cationic amino acid trans-
porter proteins (CATs, which constitute a SLC7A sub-
family) only two are listed as being expressed in the brain:
CAT3 and CAT4. The question arises: What about the
high affinity transporter CAT1 (SLC7AT1) and the low affin-
ity transporter CAT2 (SLC7A2)? Since both transporters
are not only neglectfully treated in this overview, but also
in some other recent publications on cerebral SLC trans-
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porters [2-5], we thought it’s time to draw some attention
to these two transporter proteins. Two requirements must
be met before a transporter protein might be included into
Ayka¢’s and Sehirli’s “candidate list”. The first question to
be answered is: Are CAT1 and CAT2 expressed in the
brain? The answer is clearly yes. Both CAT1 and CAT2 are
widely expressed in rat and human brain. They are pre-
dominantly localized in neurons, but are also found in nu-
merous astrocytes, oligodendrocytes, choroid plexus epi-
thelial cells, and small blood vessels [6-9]. The second
(and even more important) question is: Is there any evi-
dence for an involvement of either CAT1 or CAT2 in neu-
rodegeneration? Since Aykag and Sehirli understand neu-
rodegenerative disorders in a broad sense, the answer
would also be yes for CAT1. A few years ago some of us
could show that in postmortem brains of individuals with
mood disorder (major depression and bipolar disorder)
there is a significant decrease in the numerical density of
human CAT1 expressing neurons in the CA2 region of the
hippocampus. The functional importance of this finding is
yet not fully clear, but has possibly to do with the down-
regulation of the endogenous antidepressant agmatine in
depression [10, 11]. Concerning CAT2 (which appears in
two isoforms, CAT2a and CAT2b) it can be stated that the
transporter may play a role in the pathophysiology of a
“classical” neurodegenerative disorder, Alzheimer’s dis-
ease (AD). Colton and co-workers have reported that
CAT2 mRNA is significantly upregulated in macrophages
in AD and in a mouse model of the disease [12]. These im-
mune cells are prominently involved in neuro-inflamma-
tory processes, which are a core event in AD pathology.
From the data compilation in Aykac’s and Sehirli’s paper
it is obvious that a vast majority of the SLC transporters
(including the two cationic transporters listed, CAT3 and
CAT4) do not play a known role in neurodegenerative
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disorders. This is good news for human brain health. The
bad news is: CAT1 and CAT2 do play such a role.
Therefore, they deserve to be mentioned in this context.
We hope that our considerations will contribute to a more
appropriate assessment of these transporters in further
studies on healthy and diseased CNS.
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