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Alfieri et al. (2004) analyzed the response of system A
to hypertonic stress by determining changes in SNAT?2
mRNA levels in a panel of cell lines, including the same
cell type, CHO-KI1, that we routinely used in the past
for this kind of studies. It is evident that a discrepancy
between their results and ours regarding the effect of
hypertonicity on SAT2/SNAT2 mRNA levels exists.
Our CHO-KI1 clone was originally obtained from E.
Englesberg (University of California, Santa Barbara,
CA), who developed a panel of somatic mutant cell
lines with altered system A activity and regulatory prop-
erties (Moffett and Englesberg, 1984, 1986; Engles-
berg and Moffett, 1986; Moffett et al., 1987; Qian et al.,
1991; among others). In our experiments, the SAT2/
SNAT2 cDNA probe used for Northern blot analysis
was a fragment cloned from that particular cell line
(this is the hamster SNAT2 orthologue, accession no.
of the partial sequence AF363584). Although we do
not believe these slight differences might explain this
discrepancy, the study we published in the journal of
General Physiology (Lopez-Fontanals et al., 2003) does
not particularly rely upon this observation to conclude
that the osmoregulatory and the amino acid-regulated
responses of system A are mediated by different signal
transduction pathways.

In that study, we combined inhibitors of the MAP
kinase pathway, as well as negative dominant cells for
selected kinases in this transduction pathway, and
modulators of the cell cycle machinery, to demonstrate
that, at least in CHO-KI cells, both stimuli trigger inde-
pendent responses. All these experiments were per-
formed by looking at system A functional activity, which
is presumably associated with SNAT2 expression in
CHO-KI cells. This is in agreement with our previous
work (Ruiz-Montasell et al., 1994) in which we used a
particular somatic cell CHO-KI mutant (CHO-K1 ala4),
generated at Ellis Englesberg’s laboratory (Moffett
and Englesberg, 1984, 1986), that lacked the ability
to respond to amino acid starvation but, interestingly,
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still retained the hyperosmotic response. Although we
agree that the existence of the system A activating
protein is still an open question, as Alfieri et al. discuss,
the conclusion that both pathways must converge at
some point cannot be drawn from the mere observation
that the two stimuli induce an increase in SAT2 /SNAT?2
mRNA levels. We respectfully believe that this is a
simple interpretation of these data. Most genes can be
transcriptionally activated by different agents/stimuli
without bearing any common step in their transduction
pathways, except that they converge, obviously, at the
end somewhere on the gene promoter. Nevertheless, as
the authors point out, even for the response of system
A to amino acid starvation, traditionally assumed to
be exclusively associated with gene transcription even
before system A cloning, it has been now reported that
protein recruitment from intracellular stores is also
responsible for this response (Ling et al., 2001). Thus,
even if SAT2/SNAT2 mRNA accumulates after hyperto-
nicity in all cell lines they have tested, it does not rule
out other mechanisms, which would explain for instance
why cells lacking the amino acid-regulated response
still show an increase in system A activity after hyper-
tonic shock. In fact, the authors cite, as a demonstra-
tion of the hypertonic sensitivity of the system A gene,
a recent paper by Trama et al. (2002), showing that
SAT2/SNAT2 gene shows dependence on NFAT5, also
known as TonEBP, a transcription factor implicated
in osmotic responses. However Alfieri et al. do not
comment on the fact that these authors themselves
conclude that “system A amino acid transporter gene
ATA2 exhibited NFAT5 dependence under hypertonic
conditions but not in response to amino acid depriva-
tion.” This would argue against common pathways
mediating both stimuli.

We do not believe that the Northern blot shown by
Alfieri et al. provides unequivocal basis for a rebuttal of
the key message of our contribution, which is that both
stimuli trigger system A up-regulation, measured at
the functional level (system A transport activity) by
independent signal transduction pathways.

41 J. Gen. PaysioL. © The Rockefeller University Press ¢ 0022-1295/2005/01/41/2 $8.00
Volume 125 January 2005 41-42
http://www.jgp.org/cgi/doi/10.1085/jgp.200409201



Olaf S. Andersen served as editor.

REFERENCES

Alfieri, R.R., M.A. Bonelli, P.G. Petronini, S. Desenzani, A. Cavaz-
zoni, A.F. Borghetti, and K.P. Wheeler. 2004. Hypertonic stress
and amino acid deprivation both increase expression of mRNA
for amino acid transport system A. J. Gen. Physiol. doi:10.1085/
jgp-200409201

Englesberg, E., and J. Moffett. 1986. A genetic approach to the
study of neutral amino acid transport in mammalian cells in cul-
ture. J. Membr. Biol. 91:199-212.

Ling, R., C.C. Bridges, M. Sugawara, T. Fujita, FH. Leibach, P.O.D.
Prasad, and V. Ganapathy. 2001. Involvement of transporter re-
cruitment as well as gene expression in the substrate-induced
adaptive regulation of amino acid transporter system A. Biochim.
Biophys. Acta. 1512:15-21.

Lopez-Fontanals, M., S. Rodriguez-Mulero, EJ. Casado, B. Dérijard,
and M. Pastor-Anglada. 2003. The osmoregulatory and the amino
acid-regulated responses of system A are mediated by different
signal transduction pathways. /. Gen. Physiol. 122:5-16.

Moftett, J., and E. Englesberg. 1984. Recessive constitutive mutant
Chinese hamster ovary cells (CHO-K1) with an altered A system
for amino acid transport and the mechanism of gene regulation
of the A system. Mol. Cell. Biol. 4:799-808.

Moffett, J., and E. Englesberg. 1986. Regulation of the A system of
amino acid transport in Chinese hamster ovary cells, CHO-K1:
the difference in specificity between the apo-repressor inactiva-
tor (apo-ri) and the transporter and the characterization of the
proposed apo-ri. J. Cell. Physiol. 126:421-429.

Moffett, J., F. Périer, M. Jones, and E. Englesberg. 1987. Control of
A-system amino acid transport by a second regulatory gene R2 in
Chinese hamster ovary cells CHO-K1 and the possible connec-
tion of this gene with insulin activity. Proc. Natl. Acad. Sci. USA. 84:
8040-8043.

Qian, N.X., M. Pastor-Anglada, and E. Englesberg. 1991. Evidence
for coordinate regulation of the A system for amino acid trans-
port and the mRNA for the alpha-1 subunit of the Na,K-ATPase
gene in Chinese hamster ovary cells. Proc. Natl. Acad. Sci. USA. 88:
3416-3420.

Ruiz-Montasell, B., M. Gémez-Angelats, FJ. Casado, A. Felipe, J.D.
McGivan, and M. Pastor-Anglada. 1994. Evidence for a regulatory
protein involved in the increased activity of system A for neutral
amino acid transport in osmotically stressed mammalian cells.
Proc. Natl. Acad. Sci. USA. 91:9569-9573.

Trama, J., Y.G. Go, and S.N. Ho. 2002. The osmoprotective function
of the NFATS5 transcription factor in T cell development and acti-
vation. J. Immunol. 169:5477-5488.

42 Mechanisms Implicated in the Response of System A



