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Establishment of screening method on intracellular functional peptides by cell
array technology

HONDA, HIROYUKI
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Cell death inducing peptide was explored from CPP(cell penetrating peptide)
conjugated peptide library and effective cell death of MCF-7 was observed for newly designed octamer
peptide, LNLIWKLF, in which fifth amino acid, serine, of the original peptide was substituting to
tryptophan and it’ s activity was approximately 4 times higher compared with that of the original
peptide. When serine residue was replaced to hydrophobic amino acid, F, V, and Y, cell death
activity was also further increased. In the case of cell-cycle targeting peptide, newly designed
peptide with higher activity was also successfully designed. In addition, minimized peptide library
for screening was studied based on 4 amino acid groups categorized from 20 amino acids. Using 2 sets
of 256 tetramer peptides, IL-2 binding peptide was assigned and high binding role was identified by
principal component analysis. It was found that acquired role could be utilized for screening of
octamer functional peptides.
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Chip design and spotting

1
0.5 M Fmoc-
( ) (in NMP

(N- -2- ) (133-15115

)) DIPCI
1-hydrozybenzotriazole (HOBt Anhydrous)
(A00015 )

1: 2 :2

peptide synthesizer (ASP222 IntavisAG
Koln Germany)
(1 spot = 1.1 pLx

3 1
0.8uL x 3 )1
Fmoc-Photo-Linker( 520.26
SC-294977A SANTA CRUZ USA)
1 DMF (5 min
x3 )
5%

(011-00276 ) (in DMF)
50 mL 15 minx 2

DMF (5 min
x3 ) 20 % piperidine / DMF
(A00177 ) 1h

Fmoc
1 % BPB in DMF ( )
(021-02911 )

1 % BPB in DMF 100

uL (017-00256 ) 100

uL NH2



20 piperidine / DMF 1 h
Fmoc

(trifluoroacetic
acid (TFA)) (A00025
) - m- (034-04646
) : 1,2-Ethanedithiol (EDT) (A00057
) -

(T0191 )=40:
1:3:6 50m 2.5
h
(051-01157
) 5 minx 3
5 minx 3
1h 5

3.2
Fmoc

(DT-20LCP Atto, )
365nm UV 3 h uv
96well (MSRLNO410
MultiScreen HTS Vacuum Manifold Merck
Millipore German)

Dulbecco’ s Modified Eagle Medium high
glucose (DMEM) (08458-16
) 150 pL/well 37 1h

3.3
Hela MCF-7
37 5% CO, 95% Air Co,
T75 (658170
greiner bio-one Frickenhausen Germany)
10% FBS (biosera

NUAILLE France) 1%
Penicillin-Streptomycin (PS) (15140122
) DMEM
(80 90%)
PBS 2

2.0x 10° cells/flask

3.4 Ca*

Ca* Fluo-4
DirectTM Calcium Assay Kit (F10471
invitrogen USA) Fluo-4 Direct

C a2+
2x Fluo-4 Direct

Fluo-4
Direct
77 mg
1mL
10 mL
200 pL
MCF-7 5.0x 10* cells/dish
(3910-035 IWAKI ) 37
5% C02 24 h
24 h 2x Fluo-4
Direct
DMEM 1:1 30 min
Caz+ Krebs-ringer modified buffer

(KRB 125 mM NaCl, 5 mM KCI,1 mM NagPO,, 1
mM MgSO,, 5.5 mM glucose, pH 7.4)
KRB 1.9 mL
(1x81, )
0.1 mL
(10 s 5 min)
Spinning Disk
Confocal system (CREST OPTICS, X-Light V1,
Rome, Italy) 488 nm

Image J

4.1

(KLLNLISKLF, LNLISKLF)
Seo et al., Cancer Research, 69,
8356-8365 (2009) p53
Noxa

mPT

2 (KLLNLISKLF,
LNLISKLF)  CPP ( R8)
Hela CPP

(KLLNLISKLF-R8,
LNLISKLF-R8)
(KLLNLISKLF-R8
1.7%, LNLISKLF-R8
+ 0.7%) MCF-7

CPP

cell viability = 3.3%+
cell viability = 1.4%

(KLLNLISKLF-R8  cell
viability = 20.3% 4.2 %, LNLISKLF-R8
cell viability = 4.5%+ 0.4%)

(KLLNLISKLF) ~ R8

(KLLNLISKLF cell viability = 91.9%=*
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