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Gly can be replaced 

by apolaric amino 

acids with bulky side 

chain. 
 

Ala-Leu exchange  

resulted in a more 

active compound. 
 

There is no selectivity  

to HT-29 cells. 
 

KK24 shows 2-5 

times higher antitumor 

activity than KK06/2. 
 

Searching the target 

receptor is in  

progress.  

Observations: 

and from the National Research, Development and Innovation Office  

(NKFIH NVKP_16-1-2016-0036). 
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 Sequence optimization of homing peptides selected by phage display might 

provide more active Drug Delivery Systems (DDS) for targeted tumor therapy. 
 

 The sequence has influence not only on cellular uptake but also on the 

serum/plasma stability. 
 

 VHLFYAT sequence based homing peptide might be good candidate for the 

development of  DDSs for a broad spectrum of tumor types. 

 

 

 

1-1 mouse died from the control  

 and Dau treated and  two mice  

 from the KK06/2 treated groups  

  during the experiment. 

Treatments (i.p.): 

First treatment was 10 days   

after the tumor transplantation. 

Dau: 1mg/kg once a week;   

Conjugates: 10 mg/kg Dau cont. 

3 times on week 1 and  

twice on week 2.  

Tumor growth inhibition                Liver toxicity 

Treatment in 2% serum containing RPMI cell culture 

medium for 24 hrs followed by 48 hrs further 

incubation in fresh serum containing medium. 
 

Selection of the most active compounds on HT-29 

cells (IC50 in μM): 
 

Dau=Aoa-LRRY-VHLGYAT-NH2 (KK06/2)    50.5±5.5 

Dau=Aoa-LRRY-VHLAYAT-NH2       14.0±1.5 

Dau=Aoa-LRRY-VHLLYAT-NH2             7.5±3.5 

Dau=Aoa-LRRY-VHLFYAT-NH2    (KK24)      6.5±0.3 

Dau=Aoa-LRRY-VHLCpaYAT-NH2                 3.6±0.1 

Dau=Aoa-LRRY-VHLFYLT-NH2                      3.2±0.1 
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Colorectal cancer is the third most common type of cancer worldwide [1]. 

Therefore, the development of efficient therapeutic strategies is of utmost 

importance. Peptide-based targeted tumor therapy, which has been investigated in 

the last decades, might be an effective therapeutic approach to cure colon cancer 

as well. Its principle relies on the structural and/or functional differences between 

cancer cells and healthy ones. One of the possible approaches is based on the 

attachment of an anticancer drug to a peptide based targeting moiety, which 

recognizes tumor specific receptors or cell surface structures that are highly 

expressed on tumor cells. A peptide sequence (VHLGYAT) selected for HT-29 

colon cancer cell line by phage display [2] was chosen to our study. Daunomycin 

was attached via oxime linkage to the homing peptide trough an enzyme labile 

spacer LRRY (Dau=Aoa-LRRY-VHLGYAT-NH2).  

Using 1011 phage clone (100 each heptapeptide) 

3 selection steps 

50 randomly 

selected phage  

1. Optimization the sequence of homing peptide by Ala-scan followed by positional 

scanning;  

2. Study of in vitro cytostatic effects, cellular uptake and stability 

3. In vivo experiments on orthotopically developed HT-29 tumor bearing SCID mice 

X: p-chloro-phenylalanine (Cpa) 

Xxx: Gly; Zzz: Ala             Xxx: Phe; Zzz: Ala 

Plasma stability 

Smallest drug containing metabolite released in lysosomes  

Influence of Ala-scan Influence of positional-scan 

Cellular uptake was measured on HT-29 colon cancer cells after 3 h incubation.  

Fluorescence intensity was detected on living cells.  


