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In response to the comments by Dr. Richard S. Pollenz in
reference to our article (Dale and Eltom, 2006), we provide
the following points for discussion.

Indeed, our study has built on some significant reports
published by leading scientists in the AhR field, as outlined
in our manuscript.

Calpain-catalyzed proteolysis is typically limited, resulting
in a clipped but substantially intact protein, and Suzuki et al.
(1988) have proposed that limited proteolysis by calpain
could render substrate proteins destabilized and susceptible
to a variety of other cellular proteases, including protea-
somes. In this regard, many regulatory cellular proteins have
been reported to be regulated by both calpain and protea-
somes. For example, cyclin D1 was shown to be regulated by
calpain (Choi et al., 1997) and proteasome (Diehl et al., 1998;
Guo et al., 2005). However, none of these reports has at-
tempted to reconcile the apparent discrepancy.

In the case of AhR, we do have evidence for ~90- and
70-kDa calpain-generated fragments from the mouse AhR"?,
which has a full length of 95 kDa. These data and further
investigational studies were beyond the scope of the pub-
lished report, but they are currently in preparation for pub-
lication.

On the other hand, despite multiple reports from Dr. Pol-
lenz’s laboratory over the last decade on the ubiquitin-pro-
teasome-dependent degradation of AhR, not a single piece of
evidence for ubiquitinylated AhR forms has been presented
in these studies (Pollenz, 1996; Davarinos and Pollenz, 1999;
Song and Pollenz, 2002, 2003; Wentworth et al., 2004)

According to our model, we proposed that after the rise in
intracellular calcium (by the AhR ligands or other agents),
calpain is activated to partially cleave the AhR at its far-end
C-terminal putative site (resulting in the ~90 kDa). This
truncated form, which is transcriptionally active, readily
translocates to the nucleus to heterodimerize with ARNT and
to bind DNA. After its transcriptional activation of respon-
sive genes, the receptor is shuttled to the cytoplasm, where
further cleavage by calpain results in 70-, 55-, and 37-kDa
fragments. It is plausible that these smaller fragments are
substrates for ubiquitinylation and further degradation by
proteasome. Interestingly, in Ma and Baldwin (2000), the
ubiquitinylated proteins immunoprecipitated by anti-AhR
contain, in addition to the high molecular mass complexes of

Article, publication date, and citation information can be found at
http://molpharm.aspetjournals.org.
d0i:10.1124/mol.106.031971.

the full length AhR, some heavily stained bands migrating at
70 kDa in both TCDD-treated and untreated lanes.

It is noteworthy that, in a recent work from Pollenz’s
laboratory (Pollenz et al., 2005), he reports that two trun-
cated forms of AhR (AhR,,, and AhRg,, lacking the C-
terminal domains, which were expressed exogenously, have
exhibited faster degradation rates than endogenous full-
length AhR and are insensitive to both RNA and protein
synthesis inhibitors. He concluded that “the degradation
mechanism is more complex than originally thought and
appears to involve two distinct pathways that function under
different situations.” It is conceivable that by lacking the
C-terminal domain, these forms do not require calpain cleav-
age and are directly degraded by proteasomes

Further support for our contention came from a recent
work from Gary Perdew’s laboratory (J. L. Morales and G. H.
Perdew, unpublished observations). These researchers pro-
posed that proteasomes might not be the only pathway of
degradation and that the calpain family might participate at
least in CHIP-mediated human AhR degradation.

As far as the correlation between C-terminal truncation of
AhR and nuclear translocation and/or gene activation, our
proposal is in agreement with a published report from Per-
dew’s laboratory (Kumar et al., 2001), in which they showed
that C-terminal truncation of AhR in human cell lines leads
to an increase in gene activation greater than that seen with
the full-length AhR. In fact, Pollenz et al. (2006) illustrated
that “truncation of the C-terminal 305 amino acids of the
AhP! receptor (AhRj,,) results in protein that exhibits pre-
dominantly nuclear localization.”

In closing, our manuscript reported crucial findings, which
we attempted to interpret within the context of relevant data
in the literature while leaving some room for further inter-
pretation by other investigators who are making parallel
contributions. It is our anticipation that our report will shed
some light on critical phenomena reported in the AhR field
without satisfactory explanation.
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