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Introduction 
ivp-estradiol (E2) induces rapid, non-genomic effect in MCF-7 breast cancer cells, including rapid 
activation of MAPK, phosphorylation of adapter protein She, increase of the interaction between She 
and estrogen receptor (ERa). More strikingly E2 also induced a rapid estrogen receptor membrane 
association (1). Further studying the structure and function of ERa, we demonstrated that only 
membrane-associated ERa, but not cytosol and nuclear ones, mediates E2 effect on MAPK activation 
(2). Since She physically interacts with many trans-membrane growth factor receptors, such as IGF-1 
receptor (IGF-IR), EGF receptor (EGFR), PDGF receptor (PDGFR) and Insulin receptor (IR), it is 
conceivable that She might be a chaperon brings ERa to the membrane by binding to one of above 
receptors. So far only IGF-IR and EGFR are reported to be involved in rapid E2 action (3;4). Based 
on this, we reasoned that She might be a molecule serving two functions, one is to bring ERa to the 
membrane by interaction with either IGF-IR or EGFR, and the other is to activate IGF-lR-initiated 
MAPK signaling pathway. 

Body 
In Task 4 of my grant proposal, we proposed to investigate the role of adaptor protein She on its 
function to mediate ERa membrane association in MCF-7 breast cancer cells.   She is a common 

substrate of many transmembrane growth factor receptors, such as IGF- 
IR, IR, EGFR and PDGFR, activation of these receptor will lead to She 
physically association with these membrane receptors. So far only IGF- 
IR and EGFR are reported to be involved in rapid E2 action (3;4). 
Accordingly, we tested several protein expression, such as IGF-IR, 
EGFR, ERa and She, in MCF-7, LTED and COS-1 cells. LTED cells 
were developed fi-om MCF-7 cells by long-term estrogen-deprivation 
and characterized as supersensitive to E2 treatment than their parental 
cells due to elevated ERa levels (5;6). Interestingly, all cells express 
IGF-IR fi-om medium to high levels and only COS-1 cells, but not MCF- 
7 and LTED cells, show the EGFR expression, indicating that IGF-IR, 
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control pool of irrelevant siRNA molecules as negative control. Both siRNA were purchased from 
Dharmacon Inc. As shown in Fig. 2 (left panels), expression of siRNA against She exclusively 
knocked down the She protein without altering the levels of any other proteins (ERa, IGF-IR, IRS-1 
and VDR) tested in this experiment. The specificity of She siRNA was also further confirmed by 
confocal microscopy method, showing that down-regulation of She did not change ERa expression in 
the cells (right panels in Fig. 2). The interaction between ERa and IGF-IR has been reported in ERa- 
transfected COS-1 cells (3). Since we demonstrated that ERa physically interacted with She, we were 
wondering if both ERa and IGF- 
IR interaction is She-dependent. 
To do so, one of our strategies is 

to knock down She in MCF-7 
cells and test if this can alter the 
IGF-IR and ERa association. 
Fig. 3. shows that siRNA against 
She decreased She protein 
expression in MCF-7 cells (lower 
panel). Estrogen   treatment 
increased the ERa and IGF-IR 
interaction in control siRNA 
expressed     cells. Down- 
regulation of She blocked ERa 
interaction       with       IGF-IR, 
indicating that She is an intermediate protein linking both ERa and IGF-IR association. Further study 
on the functions of this triple protein formation is currently under active investigation. 
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Key researcli accomplishments 
1. We successfully constructed an ERa-expression vector by ligation of DNA sequence coding for a 
membrane-signaling sequence of GAP-43 protein on the C-terminal of ERa insert (Task 1) (2). 
2. Functional testing the expressed membrane-targeted ERa has been done using confocal 
immunofluorescence microscopy. Comparing with wild type ERa that show 99% expressed in the 
nucleus, our data show that expression this vector in COS-1 cells lead to 45% of ERa expressed on the 
cell membrane and rest of it in the cytosol (Task 2) (2). 
3. We then tested the ERa-mediated MAPK activation in COS-1 cells. Compared with the wild type 
one (99%) in nucleus), Cytosol (99%) in cytosol), the membrane expressed ERa is the only form that 
mediated estrogen effect on MAPK phosphorylation (Task 3) (2). 
4. We are currently working on the mechanism how adapter protein She mediates ERa on its 
membrane association and MAPK activation. 

Reportable outcomes: 
1) We have one paper published under this grant supporting mechanism. Title: Membrane 

association of estrogen receptor a mediates estrogen effect on MAPK activation. BBRC, 294: 
926-933, 2002 (2). 



2) A manuscript is under writing, entitled "Adapter protein She as a chaperon mediates estrogen 
receptor membrane association in breast cancer cells". 

3) Three abstracts were submitted to Endo2003 in Philadelphia, PA 
1. IGF-1 receptor activation and its physical interactions with adapter protein She and 
ER alpha mediate the non-genomic action of estradiol in breast cancer cells. Song, RX, 
Zhang, Z, Boa, Y, Black, MJ, and Santen, RJ. Department of internal medicine, UVA, 
Chariottesville, VA 22903 

2. Antiestrogen and estrogens regulate cell proliferation and apoptosis differently in 
long-term estrogen-deprived and wild type MCF-7 cells. Zhang, Z, Boa, Y, Black, MJ, 
Santen, RJ and Song, RX, Department of hitemal Medicine, UVA, Chariottesville, VA 
22903 

3. MAP kinase negatively regulates estrogen receptor-mediated transcriptional activity 
in human breast cancer cells. Zhang, Z, Boa, Y, Black, MJ, Santen, RJ and Song, RX, 
Department of Internal Medicine, UVA, Chariottesville, VA 22903 

4) The results from this grant was presented in the following meetings: 
1. Invited speaker in one of symposiums "Recognition of estrogen receptor in estrogen 

non-genomic action". Title: Involvement of She in estrogen receptor membrane 
association in breast cancer cells.   FASEB - Cell Biology, San Diego, 4-14-2003. 

2. Invited speaker. Title: Upstream signaling pathways in estrogen action on MAPK 
activation in breast cancer cells.   Department of Biochemistry, University of 
Cahfomia - Riverside, 4-16-2003. 

3. Invited speaker. Title: Upstream signaling pathways in estrogen action on MAPK 
activation in breast cancer cells.   Department of Microbiology of UVA, 
Chariottesville, VA, 4-8-2003. 

4. Presenting in Division of Endocrinology, Department of internal medicine, UVA, 
Chariottesville, 6-3-2003. Title: Non-genomic signaling pathway of estrogen and 
breast cancer. 

Conclusions 
Adapter protein She acts as a chaperon and it involves in rapid estrogen action linking ERa to the cell 
membrane by binding on IGF-1 receptor. 
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