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Construction of functional peptide ligands toward peptide biochips
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To develop peptide biochips with high-throughput functions, a variety of peptide |
igands were constructed by means of chemical and phage-display methods. It is successfully demonstrated t
hat functional peptides were synthesized by a phage-display method using a beta-loop peptide library, pept
ide-displaying phage-chips were constructed, a variety of sugar-conjugated peptides (with gold-nanoparticl
es) were prepared, and peptides functioning to cells were also constructed.
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Designed Peptide Array

3. WFgED Hik

ASETORFEEZFLLE LEXTTF T
v THEB A LRI L THMELZRES Y
LR DUT O AR E L, g% =
s 5,

(1) 7 7 — VHTREIC L 5 E#EE7F N
Py FREDBIF

LFETIC, XTF RF v TOFAMEETE
VARL—Ta T BHHil, 300 FEERED
SARHEEE o~ v 7 AR B U — MEEIC
B EAL L= 7 T Nty - REZ %5 - (b
ARLTE, Zhicky ., Tx— 3k
FoF (TFaTAr T4 H—=FV 2 ME)
AU BT TR L, 2V E TORMF
B CHERAS Lo 2 R S, L0 &k
RE CEMMIC S DT F Ry 24
PETHOIC, fbFamke bz, 77—
HBREEZEALET YA Vo R_XTFRF o7
VEREZBRR T2 2B E LR AE
Ehiti L7,

(2) 7 7 =TV RTF RF v T DORF

RPF RERR L7 7 — VA E L
WAZEEAL L7z B 72 X7 F KT v 7O Al
AR T, 77— R EERER & L TH
ATEiZ Lo fi{EICTF F7 LA DAl
WNTE D, XTF RF v 7OEHANERZ
ABBHICBWT, B2, THERE O 2202 e
EFARRICT B A 2 ) U T T NEE
EORERIHRE ZIT > 12,

Q) HERE ST F FHifEAIORREr « ARk

FEAE ST OMREIL =27 F RIS RE %
HE e A LTz, BT F REEEHVD Z L
WZE0 ., LT UROERUR R SRR
WHICEE L o R EE R T AT
F Ry EARCX D, FERTTF Ry TR
Z R U CHb R 2= e A= ) 2% 1 O BE S S
BRI B S T o A<
BASCBREE T OMAY SRR E 7 & % fRAT
TEXLHXTFRF o7 ARICERTX %,
(4) HURAE HAEF 4 5 7 F R 1
DA%

AR AENT T 7 DI AL O BEREfRAT O H v
MpamER S i CGEE SR TWS, T
FRF v 7ORAEEKEICH ESE D72
DI, L EAAEER L, MiarkEe % g <
X DM RBIb T T RIS 2 3G A
B U7e, flife & O BE/ER Z T T 57



FRKF 7L LTCORFAMEEZFMIT 5, Ala
COMEERTEZNTF NS FREE L
TiE, ki 1~3 TEHERTD I T B
AEETH D,

4. WHFERE

(1) HEHBRT T RS RO
NXTF N7 7 — VB K DA RK

KO ZRERTEEOTF L2 A4 5
72902, IR TDTA T ZVNLEHEREL T
SHFAEMFRFIEICL D FEEZE AL,
MI3 77—V HHWERTF NoR T 77—
EICEY, B A—THEERET DTV A
TF R EERT D HEEWNY LT, ZhE
AN T10~10" [\ L~V D_XTFF RTA4T
VEHBEL, BIDAROENZ X7 ETh
HTV b FuERETCHEICKHLTAYZ Y —
=T ERITV, BEEAR T MIRERICHRES
T5 B N—TRTF R N2 EEL
7o 72, FIL B L—FRFFR757—
FSATITVMNS, A2 ) TEERICHS
BTHERY T FEEEES LT,

1 AEEER 1.2x101 pfu

=3
6. xHT4T I°U0E
tLyvay o\ ¥
;’" k &7 Substrate \ \ Vi
-y ) f& . e
Substrate o= Substrate
NS
02 V] 3.5
X T27—354T5Y— 7, pH 2.2 Gly-HCI
co 47 7
=
%ﬂ\\ /
_ /7 4. KIBE~DBERE —P
5. 118 (| €—— XBEER2738 6,/ m—=17¥,
B IR
N-terminus
4 or 5
Spacer
pliicoat ___(GGGS), -
protein

(2) 77 —THRRANTF RF v T OAH

PUAHE AT F R R L7 77—V %%
OFFEEILT D IFEEFEA BT L, Hiik
BHEICBIT S 77—V F RF v FER
DT D FEERE T A2k LTz,

' o,
ST ey

. Vv ¥
&

Glass substrate

(3) MERE ST F NIRAIOERET - ARk :
BitE A 2 R REN L LT, BB
7'F NI T 2 LA RIEIC L0 8 20
FERETARR L., 2haETF v T 5720
(MR T WA U ERTF R 2RI E
& O AANER 2 5EMIC T LR, R R
BN BT DT F FREZES LT,

(4) BEFEA T F KT 2 R A O %
at ARk BFC 3 OfFTE & B LT, HOE
RTF RELF RIS S Al
T SR AT A E BB LT,
15 FHOERE T F FREZ G - ARk L.
40nm D& F kit (GNP) L #EA{b L=, B
PE~7F F-GNP ffifE Al 2 &Rk LT, BpE~7
F R-GNP BEIX, fEAOBERE G Z > 737 ' % GNP
DEASLZFALI-BHREZAREE L, £
TR~ RHEK & H~_C, 1000 L0 B
RS A M AR LTz,

Hr e i i Hr Y

bir <44 - W M R e ¢
Bakirs,

\%\ 2,

far

mannose

X,
4
3.3 -
¥ gt s A
- s 5 Y
g S, OXY
\-,: e e
K™ -y X
i i p -
P > ~ -
B e o5
Vg gL N .
Vofyd
f ,

peplide

glycopeptide/goki nanoparticle

(5) FFRFE EAERH T 2 X7 F RHifeH o1
FEOBHSE « MRaMEAT 7~ 7" DS AR O HERE MR
Mol il 72 SlctelF THER ST
W5h, XTF RF v O RMEEKEICH
bEEwa7=0lc, MdEMEERL, Hia
FERE 2 i HT C X DB~ 7" F NHHEAI 7
FHE 200 A BRFTA A LT-, ML OtEA
EHZEITCE DT F RF v 7L LTD
HRVEZ T 5 7212, MasrEE e
H AR ATE TR S 2 7 A ORESITRT) L
77 £T2. XTF ROEFID T R2ENIZ
50 R T I T S R AR PE A K & <
BpnZ bR L, 2o iatE BER
RTF REEOTEMEOE & F) L 7= 40 e fii
WMr_X7TF RF o TRBEOT-D O E5#KEET
T RHRAOBBICKEE S, ZhbD
FliAx OEBSEERT T Nty RO A5,
RTINS FF > T THDHIXTTF KTy
TR DT DEE IR L T o T,




5. E/pFEEFmCE
(WFFERFE . BFEEo P B ONEEERF ST
TR

CEssam ) (Bt 6 1)
1. K. Arai, H. Tsutsumi, H. Mihara, A
Monosaccharide-modified Peptide Phage
Library for Screening of Ligands to
Carbohydrate-binding Proteins, Bioorg.
Med. Chem. Lett., 23, 4940-4943 (2013)# ¢
A

2. H. Tsutsumi, H. Ohkusa, H. Park,
T.Takahashi, H. Yuasa, H. Mihara, Gold
Nanoparticles Conjugated with
Monosaccharide-modified  Peptide  for
Lectin Detection, Bioorg. Med. Chem. Lett.,
22, 6825-6827 (2012) i

3. T. Sawada, K. Ishiguro, T. Takahashi, H.
Mihara, A Novel Peptide Array Using a
Phage Display System for Protein
Detection, Chem. Lett., 40, 508-509 (2011)
At

4.T. Sawada, K. Ishiguro, T. Takahashi, H

Mihara, A Novel p-Loop Scaffold of
Phage-Displayed Peptides for Highly
Specific Affinities, Mol  BioSyst., 1,

2558-2562 (2011) #FiAT

5. K. Usui, T. Kakiyama, K.-Y. Tomizaki,
M. Mie, E. Kobatake, H. Mihara, Cell
Fingerprint Patterns Using
Designed a-Helical Peptides to Screen for
Cell-specific Toxicity, Bioorg. Med. Chem.
Lett., 21, 6281-6284 (2011) &3¢

6. K.-Y. Tomizaki, K. Usui, H. Mihara,
Protein-Protein Interaction and Screening:
Array-based Techniques for Screening
Disease-Associated Biomarkers in
Predictive/Early Diagnostics, FEBS
Journal, 277, 1996-2005 (2010) & ¢

(FaRE) Grbs )

Lo R - KA - 52 3 - = A
i, vv ) —RAEMiANTF RERRLEY
7=V IAT T IOWEL T F N A
FEAMERTTF ROREK, & 49 BT F it
My, 2012411 H7TH~9H, BIRE

2. Hisakazu Mihara, Designed peptide
libraries for cell analyses, 2012
International Symposium on Advanced
Biological Engineering, 2012 4 10 H 25 H
~29 H, PH

3. Park Hyejin, mff I, & ¥, =K A
T, a ~V w7 ARTF R EFEE L&)/
B OFMAE ATEVE & 7 Mias H, 8 48
[~ FF FEfamss, 2011 48 09 H 27 H~29
H, fLi%

4. K& G2z, f BB, & Wl 58 3

Bk Wik, 2 AT, VO F Sk B8

BERMEE AT 5 BEEE AT T FEM &
T B ORI, 55 E A AR Y
RN A, 2011 4E 09 A 12 H~14 H, oK<
[

5. Hisakazu Mihara, Designed peptide
libraries for protein and cell analyses, 5th
International Peptide Symposium, 2010 4
12 H 4 H~6 H, 5t

(EE) Gt1p)

1. B, ERkt, AR, T A v
NPF REANWETaT 40T LA Ll
TUA, b 7arT 47 22, EmBigt
R 25—, fLFRA, 181 (79-87)
(2010)

(PE RIS PEME]
OiERdL (Gt o 1)

OBfsiRdt (B0 1)

(% ]
= b=V
L

6. AT

(1) #FgEfFRE

=JF  AF0 (MIHARA, Hisakazu)

WA T RT - KPR AEMBE T2 2eR - #
%

Wr7e2%5 1 30183966

(2) WFge oy

T ¥ (TSUTSUMI, Hiroshi)

IR TERY - REBAEME T EMEFR - B
B4

WFgeE 5« 70398105

(3) AT IERE
mL



