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(2) #Ax#H2

Growing evidences show that many receptor tyrosine kinases (RTKs),
including ErbB-2, have repeatedly been detected in the nucleus despite RTKs
are traditionally known as transmembrane cell surface proteins. In particular, it
has been reported by different groups that nuclear RTKs are highly correlated
with tumor grade and poor survival rate of patients with breast carcinomas or
oropharyngeal squamous cell carcinomas. This evidence further highlights the
important insights that nuclear RTKs potentially play more aggressive roles
during tumor progression. Previous study showed that ErbB-2 is expressed in
the nucleus in the primary human breast tumor tissues and human breast cancer
cell lines. Nuclear ErbB-2 can bind to the promoter and transactivate
transcription of cyclooxygenase-2 which has been known to be involved in
tumor progression and metastasis, suggesting nuclear ErbB-2 may also
contribute to the tumor malignancy. Our previous study further revealed the
novel mechanism by which ErbB-2 enters the cytoplasm through endocytosis,
and traffics across the cytoplasm via association with nuclear import receptor
importin Bl and endocytic vesicle, finally interacts with nuclear pore protein
Nup358 to migrate into the nucleus. However, how the membrane-bound
ErbB-2 can be released from the lipid bilayer and traverses through the nuclear
pore complex, and the biological significances and functions of the nuclear
ErbB-2 are yet obscure. Thus, the goal of this proposal is to elucidate these

issues.

In the second year of funding period, several findings have been demonstrated
(1) as mentioned in the Fiscal Year 96 final report, we have identified several
novel ErbB-2-interacting nuclear proteins using mass spectrometry. In particular,

one of the candidates, B-actin, was reproducibly detected. Intriguingly, B-actin is
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traditionally considered as a cytoplasmic protein; however, B-actin has also been
shown to localize in the nucleus. Nuclear B-actin can interact with RNA
polymerase I (Pol I) and is required for RNA Pol I transcription. Thus, we
focused on investigation of the interplay between nuclear ErbB-2 and B-actin.
We have demonstrated that nuclear ErbB-2 interacts with B-actin/RNA Pol I and
enhances RNA Pol I-mediated transcription and cell growth, which may
contribute to tumorigenesis. These results are currently under manuscript
preparation. (2) ErbB-2 interacts with endoplasmic reticulum (ER) proteins,
Sec61a, a subunit of Sec61 channel, and EDEM. Sec61a and EDEM are known
to mediate retrotranslocation of misfolded proteins in the ER to the cytosol
(called ER-associated degradation pathway). We have demonstrated that Sec61a
and EDEM also play important roles in retrotranslocation of ErbB-2 to the
cytosol and to the nucleus, suggesting part of ER retrotranslocation pathway is
likely involved in nuclear trafficking of ErbB-2. (3) In addition to the Nup358 in
the cytoplasmic filament of nuclear pore complex (NPC), ErbB-2 also interacts
with Nup62 and Nupl53, which localize to the central core region or nuclear
side of NPC, respectively. Knocking down Nup62 or Nupl53 using small
interfering RNA oligonucleotides inhibit nuclear translocation of ErbB-2. The
underlying mechanism by which ErbB-2 traverses through the NPC will be

elucidated.
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