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Abstract
[bookmark: _GoBack]It is widely accepted that surfaces of the vasculature express varying tissue-specific receptors under different pathological conditions [1]. Oh et al. used subtractive proteomics analysis of malignant vs. normal vasculature to identify Annexin A1 (ANXA1) as a highly specific surface marker of malignant tumor vasculature [2,3]. Independently, in mouse studies we reported that IF7 peptide, IFLLWQR, which binds the ANXA1 N-terminus, functions as a tumor vasculature-targeted drug delivery vehicle after intravenous injection [4-6]. To enhance IF7 stability in vivo, we undertook mirror-image peptide phage display using a synthetic D-peptide representing the ANXA1 N-terminus as target. We then identified candidate L-peptide sequences, synthesized them using D-amino acids, and found that one peptide bound to the L-ANXA1 N-terminus. We designated that peptide dTIT7. When we injected mouse brain tumor models with near infrared fluorescent-conjugated dTIT7, whole body imaging revealed fluorescent signals in brain and kidney. Significantly, oral administration of a dTIT7/Geldanamycin (GA) conjugates suppressed brain tumor growth [7] in these models. Also, given that IF7 peptide is stable in human blood for >10 minutes and that, when injected, IF7/SN38 rapidly targets tumor vasculature, we sought to optimize its activity as an orally-administrable drug. To do so, we screened phage displayed libraries for a peptide to facilitate gut-to-blood IF7 transfer. The resulting decapeptide, CVK10, when orally administered to mice together with the IF7/SN38 conjugate promoted IF7/SN38 gut-to-blood transfer and showed tumor targeting capacity superior to that of IF7/SN38 alone with no overt side effects. Overall, these lines of evidence indicate that peptides can be developed as orally-administrable tumor vasculature-targeting therapeutics suitable for clinical application.
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