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Background

» The development of drug delivery/imaging probe systems

represents the ongoing effort to improve the selectivity and efficacy
of anti-cancer drugs and diagnosis.

v Peptides are important for drug delivery/imaging vectors that can target
the predefined molecules, cells or tissues.
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Deficiencies of Chemoptherapy:

1. Late diagnosis with metastasis

2. Non-selectivity with wide-spread toxicities
3. Multi-drug resistance

Our peptides are dealing with these deficiencies
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Kakolyris et al, 2000;
Konerding et al, 2001

» Tumor blood vessels express a distinct set of molecules on their surface from

normal resting blood vessels.

» Peptides bound to a specific site in the tumor vasculature are attractive for
delivery of drug and image contrast.



CONFERENCE

Phage-display library

—®=__,_ Population of
. . . D i DNA variants
cancer through in vivo phage display technology fﬂ— Peptide library
Packaging
»To develop these peptides as vectors for imaging ¢DNA library
detection and drug delivery for colorectal cancer.
Antibody library
Population of
protein variants
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Establishment of orthotopic colorectal cancer In vivo phage display

Phage
library

»Unlike those subcutaneously
transplanted tumor in nude
mice, the tumor mass not only
locates in the rectal lumen with
the same complex interior
biological environment but also
grows in  immunologically
intact mice. This provides an
opportunity to examine tumor
blood vessel changes in a more
physiologically relevant
microenvironment in the colon.
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Isolation of tumor-targeting phages using an in vivo phage
display
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Td6 phage shows a strong homing ability to tumor
Appeared most frequently

Displayed a peptide consisting of 7 amino acids

Termed TCP-1
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Identification of inserted fragments

BNl teader scauence Kpn 1
TTa TTC GCA ATT CCT TTA GTG GIA CCT TTC TAT TCT CAC TCT
pAT AnS CET TAA GGA AAT CAC CAT GGA AAG ATA AGA STG AGA
e TETvITv37 Pro Phe Tyr Ser His Ser

jture peptide-pi i tusion,
T MNK NHIC NNIC MK NNK HNK NNK [TGC G6T GGA GGT TLo
NNM NHNH HHNM HNM NMHRM NNM NNM [ACG CCA CCT CCA AGC
< | Xk KHx X x Xxx Xxx Xxx |Cys Gly Giy Giv Ser

AGT TGT TTA GCA AAA TCC CAT ACA GAA
7] . T CGT TIT AGE STA TGT CIT
ler Cys Lew Als tys ser His Thr Glu
[— —=a

A TCA TTT ACT AAC GTC TGG AAA GAC GAC AAA ACT TTA GAT
TTA T anA TSA TTS A a~C TTT STG CTS TTIT TGA AAT CTaA
Asn Ser Phe Thr Asm Wai Tro Lys Asp Asp Lvs Thr Leu Asp

CBT TAC GCT AAC TAT GAG GGC

&
ARG Ty ATaaen Tar qia 6wl
98 Soauencing primer

K-GorT: M—AorG

File: Gll CSOSO: 10083 0757.TA18.-9  Sequence Name: [C5080510083 0757.TA18.-06II1  Run ended: May 22, 2008

a0 a0 100 110 120 50 T2
CcG;;ccch‘ccsc‘ n;cecee‘crecccccsA};c;;sc;s;Gc”e”,n”,”,ssc;cCP,CTAHGEH
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Control phage has no homing ability
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Phage recovery (x10%pfu/g)

TCP-1 phage Insertless phage Trrelevant phage
Phage
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Colocalization of homing phage (TCP-1) with the vasculature in

tumors FITC-IabeIedrTCP-l colocalizes at the vasculature of tumors

CD31 FITC Merge DAPI
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FITC-labeled TCP-1 recognizes the vasculature of human colorectal
cancer B Control  FITC-TCP-1

CD31 FITC Merge

Cancer

TCP-1

Cancer
Control
peptide

TCP-1 peptide can be used as a potential tool
for imaging detection of colorectal cancer.

Normal
colon

TCP-1




KNOWLEDGE
EXCHANGE
CONFERENCE

KNOWLEDGE
EXCHANGE
CONFERENCE

TCP-1 for drug delivery Targeted proapoptotic peptide treatment

of tumor-bearing mice
v'The sequence (KLAKLAK)2 is a synthetic peptide

. . . . . I1:PBS
leading to cell death by disrupting mitochondrial 11 : DKK (TCP/ proapoptotic peptide)

caspase 3, a hallmark of apoptosis.
Mice( n=5 ) were i.v. injected with CDK, DKK (an

v’ Peptide coupled with this pro-apoptotic peptide has equimolar mixture of TCP/proapoptotic peptide) or PBS
been successfully employed to target angiogenic Dose: 100 nmol/mouse every three days
endothelial cells and the vasculature of arthritis and Treatment was terminated 7 days after the first peptide
white fat. administration
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) Colon tissue
Tumor tissues
Cleaved

Cleaved
CD31 caspase 3

CD31 caspase 3 DAPI

CDK

DKK
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TCP-1 peptide mediates drug and fluorescein delivery to the vasculature of
orthotopic colorectal cancer

Tumor detection
Orthotopic
colorectal

cancer Fluorescein
TCP-1
In vivo
— )
Phage display

Drug delivery



