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EXHE

Id1 protein, DNA binding protein inhibitors, is a protein of four related families. The Id protein families
contain a highly conserved dimerization motif known as the helix-loop-helix (HLH) domain. In signaling
pathways, Id proteins act as dominant negative antagonists of the basic helix-loop—helix (bHLH) family of
transcription factors, which play an important role in cellular development, proliferation, and differentiation.
The mechanism of Id proteins is to antagonize basic helix-loop-helix proteins, they bind as dominant-negative
HLH proteins by forming high affinity heterodimers with other bHLH proteins, thereby preventing them from
binding to DNA and inhibiting transcription of differentiation associated genes. Id proteins perform this by
associating with E proteins, Ets transcription factors and the Rb family of tumor suppressor. Biochemical and
genetic data have established that Id related to Ras signaling during tumorigenesis and play a critical role in
blood vessels formation. We hypothesize that inhibition of Id proteins will retard the growth of cancer cells
and metastases of tumors. Recently, we have designed a series of peptides based on the sequence of a
structural region of MyoD. Peptides were synthesized by solid phase peptide synthesis, purified by RP-HPLC,
and characterized by MALDI-TOF Mass spectrometer. Effects of peptidic inhibitors of Id on breast and
colony cancer cells were investigated. Biological results showed that among the synthesized peptides, the
peptide 2 (the amino acid sequence: H-Tyr-lle-Glu-Gly-Leu-GIn-Ala-Leu-Leu-Arg-Asp-GIn-NH2) exhibited
the strongest anti-proliferative effects on MCF-7 and HT-29 cells with the IC50 value of 10 Mand20 M,
respectively. To further study the structure activity relationship of 2 and to improve the potency of 2, the
objective of this project at the first year is to design and synthesize Ala-scanning analogs of peptide 2, and to
evaluate their effects on breast and colony cancer cells. Effects of peptides on cell proliferation and cell cycle
of cancer cells will be evaluated using in vitro bioassays. Potent linear peptides will be further designed for
cyclization to enhance their stability and potency. Results of this research are useful for the development of
anticancer agents.

Keywords : Id, DNA binding protein inhibitors, helix-loop-helix, MyoD, tumorigenesis, blood vessels
formation, cell proliferation, cell cycle, structure-activity relationship
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