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Abstract

MRSV T, BERZEAZ EFEH- BRUIIYT BREEARCAEITSHARIEBEO
FTOREICK Y B N-RAFEHEARREEN IC S FIE I S matrix metalloproteinase-12 (MMP-12)
ZEMNELT, COMMP-120R R 2R ARERH &AL TO—7 ORRICEYBAL, MMP-
PREEHENYMELZEEITIBETHD NS, T REMMP-12IC& V) BIRWICTIHE D
EERASVLOT I/ RESEZANTz. MRFBESEDOTAAAYZIVEZRBLT, in
VitroDBET ¥ 24 IZ& VW TMMP-12054 T O {1l R & A7 & L) CXCL(C-X-C motif chemokine
ligand)X* CXCR(C-X-C motif chemokine receptor ) . MMP-12_/ v 2 77 N&#%ZF L\ Tin

Vivo CMMP-12D B E A" /R & nLIzIFN (interferon)-a/yIC&E B U T, 14 ~ 16 E DR EL 5| & 231EiE
Ell, ESIRTFRERMICE 2T, ChSORBT I/ BESIEFmocEHEREICLYE
BLU. R7F RONKMIZ5-carboxyfluoresceinZ Z& L 7=, C DEKEZBAR T F RIZ L TMMP-
122RBEE, YIMEZHPLCICEK > TFHEL £, RERTF R23ED S5, MALDI-MSIZ & »
TERERRBTEL2MECODVWTBET Y A/ 2172/, TORKR, BERS2EBRICEVT,
SEEOARTF ROYIMREES%ZHEA L, BUKMACHVTHROIBERHEMMP-120EE O
I RABORE 2ol NS, COSEEREVMRTYMENI-EER L, £, MMP-2,7,9
D3IDOTAVFALZRVWTT AV H A LEREZTEL 223, SEDERBRTFROS 51
BT REF16EBEICEVTEI0NUTERREICNEA 22, COZEAS, MMP-12I2& 2
TEMRI ODEERNICUMENZIEERTFROBAEICH LI, ChETIC, MMP-120E1R
WEESIOmEEE<S, SRE. RHUEBRBERTFRENL CHEAFCHAAEZ2RES
BEFRETEEX7O—-7ZRREL TV,

The co-investigators, who belong to division of rheumatology department of internal medicine Keio
university school of medicine, have found MMP-12 highly expressing in the granulomatous
inflammatory site for its diagnosis so far. In this study, we try to develop a novel fluorescent probe
for detecting the expression of MMP-12. MMP-12 is an enzyme which cleavages the specific
amino acid sequences, so we firstly searched the amino acid sequences which are selectively
cleaved by MMP-12. Through the discussion with the co-investigators, we selected 23 candidate
amino acid sequences consisting of 14-16 amino acid residues as MMP-12's selective substrate
sequences including CXCL (C-X-C motif chemokine ligand) and CXCR (C-X-C motif chemokine
receptor), which are not reported to be cleaved by enzymes except MMP-12, and IFN
(interferon)-a/y, which was reported to be related with MMP-12 by the in vivo experiment with
MMP-12-knockout animals. Further, we synthesized these candidate peptides conjugated with
5-carboxyfluorescein at the N-terminal of each peptide with the peptide synthesizer by using Fmoc
solid-phase peptide synthesis. We reacted these fluorescent dye-labelled peptides with MMP-12,
and evaluated the cleavage efficiency of these peptides by HPLC. Among 23 candidate peptides,
21 peptides were synthesized confirming by the MALDI-MS analysis, and we performed the
enzymatic assay of the synthesized peptides. As a result, the cleavage efficiencies of 8 peptides
were more than 85% after 2 hour-incubation with the enzyme. Since the cleavage efficiency of the
commercially available non-selective substrate for MMP-12 was 80% in the same condition, we
thought that these 8 peptides were cleaved by MMP-12 high-efficiently. We evaluated the isozyme
selectivity of these candidate peptides against 3 isozymes, MMP-2, 7, 9, and the cleavage
efficiency of one of 8 peptides was less than 10%, i.e., very low, after 16-hour incubation with the
enzymes. From these results, we successfully identified the highly selective and efficient substrate
peptide for MMP-12. So far, there is no report of the selectively cleavable amino acid sequence for
MMP-12, and we will develop a FRET-based fluorescent probe for the MMP-12 activity by linking
the fluorophore and the dark quencher via the identified substrate peptide.
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1. HRBEREREDOBE

AAREWNWT, BERBRE - EEE - WU IYF - BREFEARICFHIE T 2MRPEEOINITOMRICLVE
57 NEEM RIESRAICESRIR T D matrix metalloproteinase-12 (MMP-12) %88 & LT, ZDMMP-120DFIR
HRHARE R REAETO— T ORRICIYIBAL, MMP-12I3EBHEOYENEE 4B T 2BHRTHD I 5,
FFTIEMMP-12IC & WBIRMICEIBr S N2 EERHBIAILD T I / BEI =5, ARDPEESLEDT 1 RAY 3
VEBL T, in vitroDEBEERT v £4 I8V TMMP-12LU4 T O HI#T R & A L CXCL(C-X-C motif chemokine
ligand) ¥ CXCR(C-X-C motif chemokine receptor) . MMP-12./ v 2 7 N&¥I% B\ Tin vivoTMMP-120E &
HNREIN7IFN(interferon)-a / v ICEBE LT, 14~16HREDERHEIN Z23ERE L1z, S HICRTF RERMEICEL -
T. INLDEMHT I/ BES %ZFmocBHEBUEICE WARKR L. RTF KDONKIHKIZ5-carboxyfluorescein % 125
Lo COEREFERTF RICKHLTMMP- 125 RIS B, TR EZHPLCIC & > TEHEi L 7z, 1ZRR7F K23(@E
DIE, MALDI-MSICE > TEREBRTERL21EICODWTERT Yy 214 51727, TOER. BRERRIG2EEMERZIC
BWT, 8ERDORTF ROUIMEIIBE% EHBA T, FLURFICEWVWTHROIEZERNBAMMP-120EE DR
M8ONE > &S, TOSBEIIEVIRTHUMEINAEEZT, £/, MMP-2, 7, 903207 A4 VYT A L%k
AWTT7A YT LEREZTHE L2 25, 8 EDERMBRTF KD S B1EDUIMRIZ16EERBRICEWNTH10%LL
TEIFHEITNEID o, TDIEDD, MMP-12IC& > TEMEAN DEZBRMNICETIBI SN 2EERTF KOREIC
X L7z TNETIC, MMP-120:ZIRMREIMRIIDOMEIX R, S&IF, RELAEBERTFREN L TERE
EEME E ARSI EAFRETREBE 70— 2K L TV,

2. ARABMREBOBE (RR)

The co-investigators, who belong to division of rheumatology department of internal medicine Keio university
school of medicine, have found MMP-12 highly expressing in the granulomatous inflammatory site for its
diagnosis so far. In this study, we try to develop a novel fluorescent probe for detecting the expression of]
MMP-12. MMP-12 is an enzyme which cleavages the specific amino acid sequences, so we firstly searched the
amino acid sequences which are selectively cleaved by MMP-12. Through the discussion with the co-
investigators, we selected 23 candidate amino acid sequences consisting of 14-16 amino acid residues as
MMP-12's selective substrate sequences including CXCL (C-X-C motif chemokine ligand) and CXCR (C-X-C
motif chemokine receptor), which are not reported to be cleaved by enzymes except MMP-12, and IFN
(interferon)-a / v, which was reported to be related with MMP-12 by the in vivo experiment with MMP-12-
knockout animals. Further, we synthesized these candidate peptides conjugated with 5-carboxyfluorescein at
the N-terminal of each peptide with the peptide synthesizer by using Fmoc solid-phase peptide synthesis. We
reacted these fluorescent dye-labelled peptides with MMP-12, and evaluated the cleavage efficiency of these
peptides by HPLC. Among 23 candidate peptides, 21 peptides were synthesized confirming by the MALDI-MS
analysis, and we performed the enzymatic assay of the synthesized peptides. As a result, the cleavage
efficiencies of 8 peptides were more than 85% after 2 hour-incubation with the enzyme. Since the cleavage
efficiency of the commercially available non-selective substrate for MMP-12 was 80% in the same condition, we
thought that these 8 peptides were cleaved by MMP-12 high-efficiently. We evaluated the isozyme selectivity of|
these candidate peptides against 3 isozymes, MMP-2, 7, 9, and the cleavage efficiency of one of 8 peptides was
less than 10%, i.e., very low, after 16-hour incubation with the enzymes. From these results, we successfully,
identified the highly selective and efficient substrate peptide for MMP-12. So far, there is no report of the
selectively cleavable amino acid sequence for MMP-12, and we will develop a FRET-based fluorescent probe
for the MMP-12 activity by linking the fluorophore and the dark quencher via the identified substrate peptide.
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