K % Arun Vaidyanath
gELE¥MN 1§ X
ERDHOHRHF LT %
FUBREGEES BRELNLU4S
FRFESOHSS FER234 3H25H
PAUBREOEH BRRFEHER D THEER
(CAALRANGE 5 &% 1 HZY)
X OBEHE  Studies on the ErbB family receptors in mammary epithelial cell differentiation and cancer
(IR ERMBR O ENAIRBIT S EbB 7 7 2V —ZFEICHET 5%
WmXEBEELTR BB KR BHR B RBR HWHE & KM BE

FAUMIRBEDES

Background: Mammary gland development is characterized by dynamic changes in the expression and functions of protein kinases.
Perturbations in the regulated expression or function of protein kinases or their associated signaling pathways can lead to malignant
transformation of the breast. Since receptor-tyrosine kinases regulate several essential processes such as mitogenesis, motility,
invasion, cell survival, and angiogenesis, targeting receptor tyrosine kinases may have important implications in designing
strategies against breast cancer. The susceptibility of the mammary gland to tumorigenesis is influenced by its normal development,
particularly during puberty and pregnancy stages that are characterized by marked alterations in cell proliferation and
differentiation. The nature of these changes suggests that tumorigenesis is closely related to normal developmental pathways in the
breast.

Methods:

Regarding the involvement of the ErbB2 in breast cancer, we targeted the ErbB2 overexpressing cell line with an artificial ligand of
20 amino acid peptide, EC-1 fused with Fc portion of the human IgG molecule(EC-Fc). Utilizing the ZZ-tag we displayed the ligand
on the surface of bionanocapsule for efficient targeting of the receptor. By confocal and live cell imaging techniques we tried to
analyse the mechanism of the internalization and the quantification of the internalization in SK-BR-3 cells were calculated using flow
cytometric assay.

To analyze the differentiation of the mammary differentiation we used two different mutants of betacellulin (BTC) which bind only
to the ErbB4 and have low binding affinity to ErbBl. The cells were induced with BTC, both wild type and mutants and the
proliferation and differentiation capability was assessed with MTT assay, RT PCR and quantitative RT-PCR. Furthermore. we
employed the molecular basis of the differentiation with analyzing the signaling aspects in HC11 cells after the induction with BTC.

Results and Conclusion:

The artificial ligand EC-Fc proved to be one of the useful ligand for the targeting of ErbB2 over expressing cancer cell line SK-BR-3.
The multivalent display enhanced internalization of ErbB2 much more than that of the ligand alone. The ligand displayed on the
surface of the bionanocapsule utilizes the ErbB2 internalization mechanism for its internalization involving the GEEC pathway. The
potential of EC-Fc proves to be one of the promising ligand in the downregulation of the surface ErbB2 in cancer cell lines. Further
works would employ the delivery of the drugs to the cancer cells using liposomes and efficient targeting of the cancer cells.

EIA assay showed that the BTC mutants E88K and E88R, bind only to ErbB4, not ErbB1.BTC and its mutants induced the
upregulation of Erk1/2 in normal mammary epithelial cell line, HC11. The mutants did not induce cell proliferation while the
expression of the marker for differentiation-B-casein protein was found to be lower. The induction of the milk gene expression was
suppressed with the induction with BTC. The results indicate the involvement of the post receptor signaling of the BTC, which
suppresses the mammary epithelial differentiation. Deciphering the signaling mechanism by BTC will help in understanding the
molecular aspects of the differentiation capability of the protein.
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BREOEEENI<NENTNS LRRERTRAAE (ErbBl, 2, 3 B 4L 773U —DHT
%, ErbB2 1A A & DRBEEEDE N ErbB2 ICDWTIIRRMICHER T2 ) H RBFEEL WD,
TOMAREESEL-HEBRO>TWND, KX T, ErbB2 IZHAMEZFHFD AT TF R EC-1 %A
LT, ErbB2 ZBEICHRHTIMBOMFTEITo TS, £, ErbB2 ZBEICHEIToMizs LT,
ZOMBRNBITICBNTEERT DDA AMAELK SK-BR3 & SK-0V3 2D LIF, ZOMBRNBITD A
HNZZXL&UH D RRBEWDSETHRILTWS, YA RELTIE, EC-1 Z2REHEY /X0 BICH
& U7z EC-GFP. E bHuksF 186 OE HHEIRIT EC-1 Z@S U/z EC-Fe. EC-Fc 2% TH#RRT 53/ kL
F EC/BNC 3B L7z, EC-GFP \ZH BT 1 iD#E 20T, EC-Fc WTBEZTT 1 2 Lz D
&5 F. EC/BNC X EC-Fc 28 20 B THRR T 2D BT &72> TS, EC-Fe 13 ErbB2 ~
7% EC-GFP @ 100 f&58\ A% EC/BNC 13 EC-Fc LREBETH o7z, —75. SK-BR3 IZH13% ErbB2 Dl
W17 EC-GFP Tid#E N, EC-Fc THERINSHEC/BNC D4R K DBRWEIRERL /=, SK-0V3
RTINS 3EEOVWTNO Y H Y REANWTS ErbB2 OMIBRANBITVRETES D 0 2 EH
OHIMETORVWAEE SN/, HEBOMBRR—H—DNA 1707 L1 Z2HWTHELRZEIA
SK-BR3 #RIZIZ A XAV D OFEBAUELS , AT T 2N L-MRABITRELRI TS 2E0800 > /-,
ZTO#FE HMOUH L FIZXDFRESNLMRABTIEIAL RV —L4L0 GEEC BEZNTZH &
WREINZ, TNSOENSRI Y TTFTUNY =S AT LTREMD ) A REFRAL THFENET
5 &IFBFIC GEEC RBEZR AT oMRNBITRBZAATI2ETERZHMBEMNICEAL TRERDHRN
M TED T LAURE N/, E5IT, ErbBl ® ErbB2 & A THA & OMEAELEEVAS, ErbBl i ErbB2
ERZOUA L FRIBICH T DBRZMEVB VR TEHRIENT 5 2 &ITIIHENES. T I T, ErbB4 @
HERBTHIN—FI N COERGBEZRRL TARELEMBANDOZENTEALERNTEERLT
W5, Zud. ErbBl ZELGEL. BSAMBROBEIMEZFIRL/IZWT, S4FENETI VNS RBFH1 >
TELMRMENHLILEZRLTHED, SERODTRINXNDOISHGEHEZI R L2 EB3FETHD &
RO, BEERODZEVARLEZAMICSIOLVHRXTH D EFHEL 7=,





