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R~ Ny 7 2AAZu7aT7 7 —E 1 (MTI-MMP) %, £ < OO0 MR FIZiE
RRBToMETH I MIIVE O SR, Mlla~D L 7 F U REE I LT, i
DR, BHICHE L TWBEI L8> T, MTI-MMP ORBLESCEESRIFMED A
ERFEAM LS A D BN EZ NS A i R IE R A et LIS 5, — . BEF A AT
T BETWIERGE (PET) UG EERBIE (SPECT) AW T, RNICH
B ENT S S 7 v —7 CRER 1 & QAR EER %2 IEREERN 2 m R I
2 DEREBZENETH D, ZOFEZHV, ZAETIE MTI-MMP BE&ED A
EAREHE & B & U R LR 7 — TS ST & 28, kit s o
HENELS RERRGE CICRMEZZETHMBEELHE LTz, £ 2 TR T,
MTL1-MMP F 8L & & OBERTEME 2 x5 & LT, & 5% B0 COEFEGEITIC X5 A

VBRI A FTRE & T AMIEFA XA — V0 7 T u—T ORIFIZ OV CEE L7z,

FT. MTI-MMP ORBZFEH L LA A=V 7T n—70RIRAZ L LT,
MT1-MMP 4§ B 70 i A0 & 3R FE PR (scFv, diabody) KON T'F R4 RHA L
T OG0 — 7 OB A FHE LT,

B FALHURITAZ I~ D mEBUFIME, FrBMEZ2 A L, 2 DHUA & i L TR0/ I
F LK T B0 B FEHRT e —T OBRIC LY, BERREBTOA A=
VIWAREE 1D EMIRFS LD, 2T MTL-MMP ~@E W BRI 2 R 3K bR
77—V T A AT UAEICLOIRG L, EREME S L — FaX3E p-SCN-Bn-DTPA %41
L. SPECT ToO#&gici L7z Min 28 A L&y etk ~7 v —7 ([*In]scFv,

[*!In]diabody) Z#EF. A L7-. MT1I-MMP % &38H4 2 0N AMIN &2 B2 TR L 7=



TN~ A% FHOTRNSAA EBROFER, [Mn]scFv, [MMIn]diabody 3% 5-# 3003
MK EVHEE L, ELRI R EGAERE L0, A A= 7 OFREE & 7 % gkt
MR REE R I TR 5% B L Pk 7 o — 7% LR EE /R L, SbICH 7 a—
7 % M7z SPECT Rl OfE R, b5 3 Rl 5 b ORI X 0 G ORI /TRE T H

V. FTMERENOBIRGES AR T MT1-MMP S LAl X 5 MT1-MMP BV &
—HT A EZ R L2, BLEX Y [MiIn]scFv. ["In]diabody (3#%5-% BB T
MT1-MMP OEH Bl AZ FREL T OMEFA A=V 77— LRk 0G5 L%
~ LT,

—Ji. T F KT a0 — T I EWIEE & EL e RINENRE & WL T & | BURFHEROY;
AL B7p 0 EERATEA & OSBRI A S TH D Z L0 b WHRED B W — 72T m
— 7 DG ATRE & e DFR BT 5,

FIT, NTF R Fu—TORFEDD, MTI-MMP fEEE~TF ROZ R, 2E
PR b, ARG 2 Z B LT, C RICHERM Cys ka2 BN L7z D (A7 F FifE
& (DC) Z %3t L7c, HEakicix SPECT (i L7z 1 &38R L. N-(m-[***1]iodophenyl)
maleimide & Cys BEMPTF A — VI L ORIEEI L, ik ([11-DC) %10t
PR~ o —7 ORA & bk LT 5,000 5L BRI RE T3 7o, FEREEBRICIT 21 &
D RN R < BRI WO RS 72 P 2, MTLI-MMP 4 2R 27 2% 5 [1]1-DC
DFEA I FEROFEIR, MTL-MMP ~OBFMERFED bivlz, HRAET L~ T X%
W AR RE S A EBR OFE R, [I]1-DC 13 #% 5% B kL v i ~E L, [I]1-DC
P 530 431% T SPECT #RfRIC X 0 B OHEH N /e CTd o 7o, FIZIEBEN O B HE S
AL MTL-MMP SBLBIEERAL & — 3 DM Z R Lic, BLEL Y| [PI]I-DC 138 5%
HHNZHB W T MTI-MMP OB B &I A fJRe & T OBEFA A -V 7T n—7 L

NG5 EamLT,



Fo. MTIMMP A A=Y U T OE 07 7r—F & LT, TOMBIFEEENE L
oA A=V 77 a—7 OAIEE B, MT1-MMP {&/FRCTEE L S AUEROICERE T
LR T HEM T 0 — 7 O Z R Lz, BT e —T D85
MT1-MMP 1 53 F1Z56 LD 7 a — 7 RIS TE D72, fiail7n—7 L gL T
L 0RO REN~OERAYF NI, 2o BB T e —7 L LT,
MT1-MMP ER7F FMIc LR =F L2 U a—1 (PEG) & F Kkt
([*®*F]BODIPY) Zidik L7-7 1 —7 ([®FIMBP-2k) % #&&tL7=, [ FIMBP-2k i%. 73
AHAREIZ BT MTI-MMP IZ X D2 EE 7T ROUIW 28T PEG 2NEENLT 5 & |
[*FIBODIPY @\ IS ML L 0 70— 7 S A8 AL D SRAGIC L D 1A
o LHFEESND, [PFIMBP-2k iE MT1-MMP &% MEATAE S ARIE PERIIL X v & < By
IAE AL, MT1I-MMP SiE M ORISR 2 A L 7213 A B 7 L~ U X & FIW T2 (RN
HEHRER A EROFER, [CFIMBP-2K (LB TEMEIES ~ L 0 @ < SHERI L, &5 2 K% T
O PET fRGIC L0 @IEHEMEE O N AfETH o7, LLEL Y, [®FIMBP-2k 1%
MT1-MMP DIEMFHIZ AlRE & T AOBESFA A =D 7T u—7 L7055 2 L2

L7,

PLE, AL MTI-MMP O3 BL&E N ONBERTIETED A > B RFENTIZ L0 23 A D HEE
EZMA~DOEBRP G SNABESRA A —2 0 77 a— 7 ORI SR 72 a5 A I
Db OTHY, ZNHDOHMAIL, 5% ONADIFRETAN., EINBHF, EEEICH

walmzZit B2 615,

INHDFRERITHONT, LUTICEFERT 5,



%1
ERl<- Ry w2 XX ZurXusr7—F 1 ORK[EFMEBERNE L-
BEZSA A -y a—T 0%

DAL, FEEEIZB W TR ROERTHY | E7EOERDIZEALITERICLS D
D& ESNTWBEL JEF OB IE, BT & 2 IR, & OVE B oML E o
SRS NEDRETH VM Z OO BB AR EZH I ON, ~ F ) w7 AR
X u~7u7 77—+ (Matrix metalloproteinase, MMP) & FEIZIL D —REDEEHRE TH 5, MMP
ILZ OREEICHS X RS MMP & 8 MMP (Membrane Type MMP, MT-MMP) @
TOITRMNE D, FIER MMP X0 W OFER TH 0 | Zrbiliia L 0 B 72z i
BOTHZOMENEZ BT 5T, MT-MMP %, C Rl Al EBEm %2 A LT
BO . MIEEERRICRET S Z LIk, EAMIEE SO TEEE F B4 5 150
MT-MMP O THERI~ R U v 7 222 u7a77—E 1 (MTL-MMP) 1%, %< Off
B OB EEEB L TR0 M A RE ORI TH D 1 Ta T — 7 o1
Mo fREERE CTHH Z P BNAORMICE ST 2R MMP (MMP-2, MMP-13) %
AL 2 2 &R o 7 ARERE ORI K0 S AR O W A9 5 = L B
B, MT1I-MMP OFHEITZL < DR AN T, B L ORI R Sh T 500

(Figure 1), L7223> T, MT1I-MMP OB ED A > ARG IX2S A DM EZ W F
WTHRIEREZRIE LG L EXBND,

— T BEFS A A=V ZIET BEFEERGE (PET) KOEGFWTEHR
15 (SPECT) (2L, FbHES 7 v —7 SHER Sy 1 O AR EAEH 23 2 2 R
HBBZENETHY | ORI E U CIHRIEM DD R IR 5 7% A v E AR AT RE

ThdILnFTbND,



L7e o T, BESA A=V TOFELZHN MTI-MMP O AV ERA A—D
IZED . BACBITD MTI-MMP ([Z2OWTOA > ERBEREMIT A ER TE 5 LE X
biv, TORERE LT, DAOIRENMN, EHEMBAFE., HAENIEICA R Ema Rt L
BorEEZXLND,

ZD MTLI-MMP AV ERA A= U TICHE 2 EOOE DL LT, MTLI-MMP (2
RERMSHEST 2N T —7ORAREZbND, ZHE TOMRICENTS, E
J 7 a—F VHEROER SO OB, BRI E B U O R
(™ Tc]mAb) 728 MT1I-MMP 584 A —2 0 7 Fu—7 L LT ENTE -, #t
K7 —71%, MRAETLVE~OEE 2 HZIZBWT MT1-MMP F& B~ D
WEERE AR L, s & b L 7o EREHICB L CHO RAF CTh - 72720, MT1I-MMP DA
VERA AT THLAREENRINTND, LNLARRL, Filk7r—7

B TETHY, FoMEPIC Fe fHlAZ & e72%, FcRn (neonatal Fc receptor) %47
LIcV I A2 ) T %222 enn MHEEHITEY., LeX->T, k7 n—7
B HZ BB T, M OBSRERTENE L | ERNOHBRSRA A —Y v 7 %2328
T 5 ECHER S RREERE O IE S it (T/B b)) 215 211%, #5# 2 AL LS
T BRI RN TR A WD EIEEA A=V v ZIZB WL, ik e
— 7 OFHIFHIRZ 5,
ko XH7elymky, E5%EMICBT 2BREFBBMITICL S ERTO
MT1-MMP ORBLEF A2 ATREE T2 | FTo =S A A=V 7 T a—T7 O3 # G

L7,
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Rl )y 72X 7ras 7 —¥ 1 OREEFTMEZBNE L
B ehis 7 v —7 DBR%%

MT1-MMP DA > ERA A =D 0 7 ORGH B TOERZAIREL T 5017 01—
TRAFED T DITIX, PUR T 7 — T OB & g U Chve 0 i 2 a4 5 2 &
RARTHDZEND, Tu—T@&ait e LT, filkORSTICER LTz, T/hbb,
MHF~OERYHEORKD 1 -5Th 5 Fe fEZFRE L, D oPuROHUsR 4 H 5 58
1T D ARSI A AR S BN AR (VH) R OMREH RIS REIR (VL) DA% H
WT, ZNbZ Y =LV ERE LEETH D schv, KOE O ZE\FEHEETH D
diabody™ % 7 1m — 7 D HAREE & L CRIR L7 (Figure 2), 21 b OIS HEPLAIT
IgG HLif (150 kDa) & thi LTI b S 41 TE Y (scFv, 30 kDa ; diabody, 60 kDa) .
Fo BRI AR IE TICE £ 2, PURICHRT 2@ VB e, FrRMEE2 R Lz
FE. MAEEIIORMENTTHETH D LIS N D0, Lo T &bk e
—T7EZHNDH LT BEHZERIICEBNTar F 72 ROFEWA A= ZRTFRE L 72
LEZEZBND,

UED XS etEmob & BT EitiEE2 AL Lz MTI-MMP A A=Y 770

— 7 O3 A5 L7z,



1-1-1 ZHIFRE

MT1-MMP % ¢ SE9I 3G 2 K5 TEfLR (scFv. diabody) DEAGD=6, 77—
T AARATVAEIZL DAY ) —= 0 T ERFHE Ui, 5 TALHUR O BUR IR I -V 5
R LTk, Min 2334R L7z, ™In 1 SPECT (2l L 7= #VE O RO & T L, Faift
WFgE. ERIRMFZEO BT 120 L 7= (Ty,=28d) #F 28R THY . FL—
R Z AT LT ARy AT R~ DB ANNE G Th 2R R 26T 5,

UL bz s & LT MTLI-MMP ~FERA 7255 G2 A 9 2 K45 7L FiUA (scFv, diabody)
I UEREME R L — FakZE (p-SCN-Bn-DTPA) Z/ LT ™in ¥k L 724K FbHiE 7 o

—7 ([*In]scFv. ["'In]diabody) Z&%Et L 7=,
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Figure 1. The mechanism of MT1-MMP driven cancer-cell invasion, metastasis and migration.
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Figure 2. Schematic representation of the structures of immunoglobulin G, scFv and diabody
molecules.



1-1-2 EBHIE

P - R

EBIIX, T T AT A7 RS, FbMisE TERASHED DA L7 Rk 38 %
Az, Mt e UCHVWZ NC-scFv 1%, m#EF T2 L AL, [™MIn]InCl,
FHARAT T 4 ¥y 7 ARASHE LV 2= 0 72, B OEIZIZ, ¥4 — U=
VI~ J1w 4 — (Wallac 1480 WIZARD 3. PerkinElmer 1) % Hv 7z, SPECT/CT
#1213, U-SPECT-II/CT system (MliLabs ) #f/=, A— R T7UF 7T 7 ¢ FEBRIZ
l3A A= 77 L— b (BAS-SR, &7 A LAk EH) 2, Bifg b
(BAS2500, & L7 A L aktt) 2 HWC, A= 7 UF 7T &5, foni

B OfEFTIZ1X Image Gauge Software (& 7 A /L 2RS4 &2 H W=,

K5 FAEHUA D FT R

MT1-MMP Ot > PHEIKIZ & 72 X7 F KL (291Thr-311Asn) 2D\ T, BSA (4
METNVTIV) ZXxx VT X7 EE L THWT BALBle v 7 AIZHE LT, 5%
PG, IsRAE 2> 5 mRNA Z it U, T8 K OVREH AT 28 SEiskI et i 3 % B 51l 2 e
%, BlFNZE L7z Y 1 — (scFv D455 (GGGGS),. diabody D457 GGGGGS) |
W ZEsE Lz, £0%, 77—V T 4 AT L AIZHWDH Y Z— (pCANTABSE, GE
Healthcare 1) ~DEAEFT-72 (A 7T VWA X:5%x10"), GoNn=T74A4 77 VI
DNWTEENZHIEY 7 u— R (N=27) 2170, AER7 8 — IOV TRGH
2 X B FH ATV, HisTag 7 7 2 (HisTALON Gravity Columns, % %1 7 /XA Z#t) (2 &
LRE AT o 7, K% O scFv, diabody [2-oV T SDS-PAGE (5% - 20%) % IV THfi

%R LT,



Hn ERA O A AL
scFv. diabody K U8 NC-scFv % 50 mM NaHCO; (Z¥fi% L . 20 24 £ p-SCN-Bn-DTPA (10

ug/uL in DMF, Macrocyclics #£) EJREFI L, SEiE T 1 BEMMIG S W72, RISk, RGO
p-SCN-Bn-DTPA % Amicon Ultra-4 Centrifugal Filter Unit (10 k, Millipore 1) 2k v ¥+
ZHeBRL. 01 M FilE/ N>y 7 7 — (pH 6.0) ([ZIRBEAEHR L7, T, FED 1 M
CH,COONa & i1 L7=["In]InCl; (37 kBg/ug protein) Z#sHI L. =R T 1 BFHIAG &
Bz, Mn =ik % O scFv ([MIn]scFv) . diabody ([*'In]diabody) . &% O} NC-scFv

([™IN]NC-scFv) 122\ T, PBS () & ¥AH /N v 77— & Lzt kBB 7 L (Superdex
75 10/300 GL, GE Healthcare f1:, ¥t 0.5 mL/min) (2 X 0 ZnENDBEEITV. &7 7

7= > (250 ul x 60 fractions) O il g & & L 7=,

BB AT
ProteOn XPR36 system (Bio-rad Laboratories #t) (2 XV, 7 7 X LG E2 54T
L7=, MT1-MMP % 237 (ag6062, Proteintech 1) F*7=1%. BSA fiiA MT1-MMP t
FEI~ 7 F RAECY] (TKMPPQPRTTSRPSVPDKPKN) % GLM Chip (Z[E#B{L L 7=,
G E LT, By YVHEBSSTF RO RS T T E G
(RKPRQPTSPTKPMVSNPTPDK) % & ¥ 726 D% GLM Chip IZEFE{E L 72,
p-SCN-Bn-DTPA Ki~fiif4 @ scFv, diabody } O NC-scFv % B¢pEA R L (0, 7.7-625 nM) |
GLM Chip kicznthf =7 F LT, Boivict—2 7 L 0% ProteOn analysis

software |Z L Y fi#fr L. N ENOMEEEE (Ky) %157,

10



MT1-MMP JE8AD & LTk, & M#EPREMIZ (HT1080) Z. MT1-MMP JEFEHL
Mife el LCide MELAAAMINE (MCF7) ZEBRICHWEPL, Zh bk, ATCC (American
Type Cylture Collection) X v A L, 553 121% 10% Fetal Bovine Serum (FBS) &4 DMEM

(A KBRS 2 W, iz a2 (ImM), ~<=+J > (100 U/mL)

A MV h~A T (10mg/mL) %iEE L. 37°C. 5% CO, Biliw FIZ THFE LTz,

HHE A~ HY Y IA Fr 2 Al

HT1080 i % 7=1% MCF7 #if (5 x 10° cells) % FBS ~& DMEM 1 C[*In]scFv,
["In]diabody, F7-=i% ["InN]NC-scFv &EFfnL7=, 37°C T 1 HF £ 7213 3 BEH A %% =
N— k%, 02N KERLT BV D LKEHRIC L 0 a2 5 L. O REZIE L, i

Jao & X7 E 2% BCA protein assay (Thermo Fisher Scientific 1) (2L W 1T-7=,

AT T VBN O /ERL

BALB/cSIc-nu/nu v 7 A (MM, 5 ) 1THAT AT Lo —HRASHE LV EEAL,
C.B-17/lcr-scid/scid ~ 7 A (#fEME, 58 ITAARZ V7RSIV IEA L7, Bl
12 W52 BEFR OBAY A 7 VS R CRIE L, Sk KIZE B 5 272, HT1080 #f
fiix PBS ()IC'&# L (5 x 10° cells/100 pL). BALB/cSlc-nu/nu < 7 A % 7= 14,
C.B-17/lcr-scid/scid ~ &7 A2z T 5L, 2 8 BIZFEBRICHEH L7z, MCF7 fifldlX PBS (-)
(W L (2 x 107 cells/100 pL) . C.B-17/lcr-scid/scid ~ 7 A2 F#e5- L, 58 B2 FEHR

(A L7e, BB FEM ERE R 2 OKRBE=Z T T 72,

11



RPN 3 A 2

AR AT T IVENIIIEE A AREITe D K OBl L, e —T#E 6 REfiFi1H 6
Mo L7, HT1080 Hlifi % &4l L 7= BALB/cSlc-nu/nu ~ 7 A % [MIn]scFv ¥ 72 1%
[*"In]diabody (18.5 kBg/100 uL Saline) ™5, 1574y, 1. 3. 6, 24 FEFIZICER L.
Mg, (Ol fi. PRSI H . M. MR MR AR, MRS AR Lo, AlEE o
HEIBHHEEEZNEL, BMNEEHY OMSEEN LERME (ID/g) Z2HH LT,
HT1080 il & MCF7 fijia % [RIFE R4 L 7= C.B-17/lcr-scid/scid ~ 7 2 %, [*In]scFv |2
LCi#5 1, 24 BrE#12, ["MiIn]diabody (2B L Cidfk G- 3, 24 B2 1B L. ARk

\CHEFEE: (%IDIg) B L7,

SPECT/CT #xf&

HT1080 #fifia A A4l L 7= BALB/cSIc-nu/nu ~ 7 A (Z[*In]scFv X T In]diabody (13.0
MBg/mouse) #5-3 W% LV, 4 Y 7T X HFREE . SPECT ##f% (30 min x 1
frame, 1.0-mm pinhole collimators) % Y CT #xf% (65KkV, 615 pA) #1T-o7=, HEI{RFEAEK

% OSEM £ (lteration, 40 ; Subset, 1) (ZCiT->7-,

12



A=+ F AT T 7 4+ (Exvivo ARG)

HT1080 #lfi & 4 L 7= BALB/cSlc-nu/nu ~ 7 A % [*In]scFv (740 kBg/mouse) @ #¢5-
3 W14 ¢, [MIn]diabody (740 kBg/mouse) D F%5- 24 HE[#4 TR L. 5 &M%,
super cryoembedding medium (SCEM., Section Lab #1) (2 CAME T2, RTIAT A A
-~FHr (78 °C) THIFEH%., 7 v h—24 (CM1900, Leica Microsystems #1:) % >
T, JEX 10 pm OFFET R AER L7z, oMkt 24 A —Y 77 L — RZ

10 AfEEYE L. B frEE 2 WA — N T4 7 T L5257,

SRR Gt (IHC)
=8I VF T T 7 4 ITHWTEE R OBEET R ICxT L, BB %. 0.1%Ef kK58 K

% =R C 30 43S S8 72, 1.0%BSA & A PBS () & SR T 30 /o b S 7%, Bie b
MTL1-MMP ~ 7 2/ 7 a—F Uik (F-84, H—7 7 A o I W VRS & 1k
kL LT, 4°C TS ¥ 72, 2 RFUA L LT Dako Envision + kit (K4000, Dako
1) & L, SRR T 30 43 bkt S iV T 3,3 -diaminobenzidine tetrahydrochloride (DAB.

Sigma-Aldrich #:) (RIS SETz, ZD%, BMOREDTZO~Y FF U AT D%

Qe 2 HIRITIT o 72,

& AT

TSI PR EAE TR LIz, AEEREL Mann-Whitney U test (2 & D ATV,

p<005&#HEL LT,

13



1-1-3 #ER

15 FALTUAR D FH R

FEHLE o scFv, diabody (22T SDS-PAGE IZ L W M L= & 2 A, T2 —
DN RELTRO DN, RET 7 XEIHEEIC IV HE M LZFEME{E MT1-MMP
K EITHRN D Kylk, p-SCN-Bn-DTPA fEA R scFv, diabody (Z2oW Tk, £
Zh298+4.1, 171+x40nM TH Y | FEERICOWNTIL385£1.3, 265+£29nM TH
72, p-SCN-Bn-DTPA i & Rii 7 scFv, diabody (2T, [EFE{L b o PHEA~ 7 F R
*T D Kgld, TNZEH51.1£30.3, 0.27+021nM THo7=DZxt L, FEEAZ 7
TNATF RICxt LI 2R S 720y 72, NC-scFv (238 L Tl [EH{E MT1-MMP

BRI, RXTTF ROTIUCK L ThREaMHEEZ RS Rho Tz,

i RO Bk

My (k%O 7 —7 ([Mn]scFv,  [MiIn]diabody, MO [MIN]NC-scFv) (22T
DY A X7 v~ 7T 74—l GEoN=r v~ 7T A% Figure 3 1237,
[*In]scFv. ["IN]NC-scFv DOIRFFA &1L 11.0 mL TH v | [*In]diabody DIRFFE &I 9.25

mL CTh o7,

14



(a) MW-marker (b) [tIn]scFv
450 - 1
=) A
<
E 300 - 2o % 2
8 2
) g
g 150 - 5 %
2 J x
Q
< 0 Ll L} L} L]
0 5 10 15 20 0 5 10 15
Volume (mL) Volume (mL)
(c) [t11In]diabody (d) [11In]NC-scFv
N A
2 2
2 =
O O
@® ©
2 o
© ©
T @
1 d 1 d
0 5 10 15 0 5 10 15
Volume (mL) Volume (mL)

Figure 3. (a) Chromatogram of MW-marker; 1 (7.93 mL), Glutamatedehydrlgenase 290 kDa:
2 (8.43 mL), Lactate dehydrogenase 142 kDa: 3 (9.15 mL), Enolase 67 kDa:

4 (10.98 mL), Myokinase 32 kDa: 5 (13.18 mL), Cytochrome C 12.4 kDa.

(b) Chromatogram of [**!In]scFv (11.0 mL). (c) Chromatogram of [**!In]diabody (9.25 mL).
(d) Chromatogram of [*!In]NC-scFv (11.0 mL).

HMIRE~DHR Y A Z 5 Aifl

HT1080 i}z O MCF7 flilfi~a> ["In]scFv, [*In]diabody, &% [MIn]NC-scFv D
AN 1 HERE, 3 R O HL Y JAZ & & Figure 4 (2o=~3, [MIn]scFv,  [*In]diabody ¢ HT1080
HIRI~DEL Y IAF BT MCF7 #lia & Fils L CHEICEWMEZ R L2 — 77 [*In]NC-scFv
D HT1080 A ~DHEL 0 IAA BT < . MCF7 I ~DEL Y A A & L i L CH B e 2

TR B o T,

15



120 - N * %
el * * ] ] HT1080
100 - Po* Bl vice

B
o

Uptake (%ID/mg protein)
(o))
o

N
o

scFv diabody NC scFv diabody NC
1h 3h

Figure 4. The radioactivity of HT1080 cells and MCF7 cells after incubation for 1 and 3 h with
[*In]scFv (scFv), [*In]diabody (diabody) and [*"In]NC-scFv (NC). Data are expressed as
radioactivity per cell protein (mg) (mean + SD). Comparison between HT1080 and MCF7 cell
groups was performed with the Mann-Whitney U-Test (*k P< 0.005, * *P<0.0001 vs MCF7).

o

RPN 53 A B A

["In]scFv. [*In]diabody DRI T — 4 % Table 1, 2 (ZZ N Ehrd, W7o —7
(R R s B D K Ak L [MHIn]scPy o i ik R 145 5 1 BEfE#% 12 0.75 + 0.14,
24 BEfE11412 0.10 £ 0.01%ID/g & 72 0 | [*In]diabody oD IfiL /i BEIT % G- 1 BeREI#4 12 3.26
+0.37, 24 F§fE#412 0.09 + 0.03%ID/g & 72> 7=, ["In]scFv. [In]diabody DEFE i HE
DIEFHIIE (T/B) DWW TEBEROFA T 1 —7 ([P"TclmAb) O F — &ML 3tz
Figure 5 (27”97, 7=, HT1080 #Hfd & MCF7 #iila % [RIREREHE L 7= C.B-17/lcr-scid/scid ~
U AR B mEEE ~OEREIL Figure 6 (2753, [In]scFv, [™In]diabody (X3tiZ MCF7

JEY bbbl L C HT1080 [ ICH EICmWEREZ R~ LT,
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Table 1. Biodistribution of radioactivity after injection of [*"'In]scFv in tumor-bearing mice®

Time after injection (h)

0.25 1 3 6 24
Blood 336+053 0.75+0.14  0.38+0.07 0.26+0.03  0.10+0.01
Heart 0.82+0.36 1.33+0.27 0.71+0.19 0.70+0.07  0.49+0.08
Lung 6.36+1.58  1.72+0.32 0.80+0.26 0.62+0.26  0.41+0.17
Liver 25.87+3.03 23.41+238 21.24+7.83 2329+0.91 14.80+1.38
Kidney  249.93 +15.08 237.53 + 23.96 220.34 + 48.95 225.90 +8.71 182.00 + 8.53
Stomach' 034007 020+003 014%0.02 019000 0.14+0.04
Intestine  1.51+0.11 0.85+0.26 159+062 148+022 0.73%0.11
Pancreas 1.66+045 119022 085%0.19 090+0.03  0.64+0.17
Spleen 16.90+2.66 7.87+1.71 6.00+276 6.14+116  5.77+0.37
Muscle 096+059 0.71+0.04 0.65+0.12 0.58+0.19  0.45:0.08
Tumor 0.71+050 1.68+051 1.35+0.20 1.14+022  0.64:0.17

$Tissue radioactivity is expressed as % injected dose per gram.

17

"Expressed as % injected dose.



Table 2. Biodistribution of radioactivity after injection of [**'In]diabody in tumor bearing mice®

Time after injection (h)

0.25 1 3 6 24
Blood 7.30+1.18 3.26 + 0.37 1.64+0.12 0.21 +0.04 0.09 +0.03
Heart 1.78+0.42 1.80+0.32 1.34+0.15 0.82 +0.06 0.59+0.13
Lung 4.34 +0.55 2.04+0.34 1.51+0.24 0.40+0.2 0.61+0.10
Liver 47.00+4.61 39.68+356 40.63+3.13 26.75+1.64 15.96+3.03
Kidney 65.98+11.65 108.2+15.05 131.98+8.44 97.98+10.66 241.74 + 28.36
Stomach! 0.71+0.06 1.27£0.32 0.98 +0.33 1.29+1.03 0.49 +0.22
Intestine  0.56 +0.12 1.14+0.17 2.21+0.13 214 +0.91 0.85+0.17
Pancreas 0.52+0.08 0.47 +0.07 0.56 +0.12 0.57 +0.07 0.83+0.06
Spleen  13.03+2.43 8.77 +1.47 8.34 £0.65 6.31+0.36 6.50 +1.33
Muscle 0.29+0.12 0.35+0.08 0.29 +0.09 0.47 +0.53 0.94 +0.58
Tumor 1.14+0.18 1.35+0.33 1.52+0.13 1.37+0.73 0.47+£0.24

$Tissue radioactivity is expressed as % injected dose per gram. "Expressed as % injected dose.
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Figure 5. Tumor to Blood radioactivity ratio (T/B) of [*"!In]scFv, [*"!In]diabody and

[®"Tc]mAb™.
3.5 . 1] HT1080
3.0{ T BN MCF7
% . :
"é- 2.5 .
X 2.0
L 154
S :
a 1.01 :
- :
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0 . : :
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Figure 6. Accumulations of [*!In]scFv (1, 24 h) and [*"'In]diabody (3, 24 h) in HT1080 and
MCF7 tumors. Comparisons of accumulations between HT1080 and MCF7 were performed
with the Mann-Whitney U-Test (P < 0.05 vs MCF7).
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SPECTI/CT 3%

[*'In]scFv, [™In]diabody D5 3 EEf]#4 72> 5 D SPECT/CT #Rf&ic L 0 45 5 7= i
(2O T R SRR O i & Figure 71279, [MIn]scFv. [*!In]diabody (= HT1080

I At L. € OB O TR — 2w LT,

sagittal coronal

scFv
"w"‘- ’ ...'.‘ k
diabody e

Figure 7. SPECT/CT images of tumor-bearing mice 3 h after injection with [*!In]scFv and
[*“In]diabody. White arrows indicate tumors.
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Ex vivo ARG, IHC

[*In]scFv, ["MIn]diabody ([Z>WTHOA— T VAT T hE | TNENOREG I
BT 5G4 % Figure 8 1277, [*In]scFv, [*In]diabody DA — kT oA 7T AL

TIEYLEIZ K D MTL-MMP RIS O JHTE X — T 2 imic b - 7=,

ARG IHC

scFv

Low HEEENN MM High

diabody

Low HEEES "M High

Figure 8. Representative images of autoradiograms of [*!In]scFv and [*!In]diabody (ARG)
and images of MT1-MMP immunostainings (IHC).
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1-1-4 E%£

ARBFZETIE, AAD MTL-MMP ZHEH) & L7 5% BB T 24V ERA A=V
7w BRI, B FAIURZ RHR S LTEBESA A=Y 7 e —7 OS2 5 L
K5y 7AbHiiR & L C scFv & O diabody % B#84R L, SPECT FARZAE M in TR L 7=[*In]scFv
KO In]diabody Z %3t L., £DA A=V 7T n—7L L TOREMEZTHME L7,

K7 7 AT IGIEE FWIZEHIIC BT, FBAR L7z scFv X OY diabody 1%
MTLI-MMP A A — > 7T ORHEE LRI TE 5+ 7eBifitt 2 A Lz, 723, diabody
IE schv & Bl U T AP E 2R L7228, 200 diabody 723 Al T OHURZER L 7l g
bolzwEEZBND, £7-. ZBHREMF L — N p-SCN-Bn-DTPA DfEA Bt THN
PEIC R & R ZBRITRRO BT, Min ik & Bl & L7-% L— MAIOE AR 1L
DHIESOGHE G- 2 DB DI N2 LR Entz, F7-, BSA &7 F K& A
TZRHIEIC &0 B 2 PRI T T RORRIZRFESEIR ST, Mk v Uk
X7 F REFIMDO MMP & OFFRIMESMRNESITH D720, 712 —7 O MT1L-MMP ~
DOFFRMEZ R IHER L 2o T,

MT1-MMP [3HEiE L LT, N RO DIRIC Y v X7 F RiElk, A, b o O,
AEAL Y BN, I E R AR, MR RS A S P AR A A —
D7 7Ta—T7 O E LTI NKNOANESNF U UERE TEEN ETHXLERD
Do ZTOWTY, Fr"T7F N, ML, MT1-MMP OIEHERIEIO 72128
% H o R OBICEIN S Au, MR L YD 2 & B A o I o
YR BEOHMEERICEL FE5 T8 TchH VPP Tu—T oG oMEEZZIT S
AREMEDN D DD D | b v VHBEEA RN & DA IR LT 7 e — 7 O fEI A A Y

LT DG LR LTHNTH SRR E XA b D,
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e

Hhn BEEREG I A . mICETHEIT L, ORI, TRy — o — L g
LT A X~ 7 T77 4 —I2X55HIC LV scFv, diabody D& & L Ciibl7e
SFEEZA LTV, A ([Mn]scFv, [MIn]diabody) ZE5 /L~ 7 A C#E LTz &
A, Filom@m Y | MiED HECIIIER Lz, B V ERA A=Y T ORI L
72 % TIB HIX# 5 6 KR ICB W Tl & b IgG ZRHA & Lichifk 7 e —7 L g LT
#9120 5 DA & 0 | FEBRIZ SPECT 12 K 25 3 Iefil#40~ & Ot TG 2 it %
ZEMTE T, LIeh > T, M o R 2 40 - 72 ik oAy Ak 2 i 5% U9 ©
DA A=V U TIZHB R TTR Th 2 FHR S, Ky TEHiR 7 v — 7 (3R R &
N5 PMe (Tyy=6h) 72 & O BRI Z AV oA A —V 0 7 ~DIGAEIC SN T
WP SN DRER & o7,

72 W 72— 7% MT1-MMP J U5 HT1080 (CIEFEBUESE MCF7 & kil L T =
i < ER L, ETERBEBEOIEREN MY MT1I-MMP FEBLERAL & —Brd S8 i
Hot=Z L5, [Mn]scFv, [MiIn]diabody 321 > ERIZEWT MT1-MMP #2i%& M %

BT 5 ENRENT,

Ll b, &0 B 2 fR & LIERIESA A —Y v 7 7 a—7 & L C[™MiIn]scFv,
[*In]diabody % #%&t. 1ERL L7z, 155 NS HLHUA T 2 — 7 1% MT1-MMP ~E 4if-72
BFE 2R U, 27 0 —7 & el UCHAE I il i 3 s L7720, 5%
BH XL BAF7e TIB lhA /R Lz, £72, MTI-MMP @3 BUERIC, I BUER & Hhi L
THEBICE<EMLE, ZROOMBRLY . BrBRE LM In]scFv, [*In]diabody I
BEE RGN X D4V ERTO MTLI-MMP O3 BRI % AT 6E & 3 D EE A A

=V Tu—=T LGS L el bl L,
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% 2 i
ERl< N w22 AZurar 7 —¥ 1 ORBRETME EE L
NPFRF BT OBR

B 514 BHITO MTL-MMP DAL ERAA—VU 7 2K T 57 0 —7 BsEL T, 5 1
IZBWTRS TAEHUR D RHEL L COR AR LIZH, MTI-MMP IS5 & 1A R 5537
FRIZONWTHOA A=V 7 T a—T ORMREL TOAE NSNS,

— I, PURSPHIAFERE AL LicA A=V 0 7 7 a—7 Tl ke L
EEAFAET D72, BONTIERAIITRE — 2 b0 L 25 F 7o i mmkat
BRA L OGBERREECTH Y | 7o — T GRHICIE, BERIZIEE =EORIEMANREAT 5
WHE & 72 D720, AT O E BALEEH 70 OihEe) MRSz bivd,

—FH T, R_XTTFREeA A= 77 a—TOREE LI2GE, KA XX 5
ROIREHEITIN 2, FUARRCAR D TALHUR e & OPFUATEE R & ik U TEEARIC L D%
72N AT L 2 P, S5, T F REWYNCREFIT 5 2 LI L 0 ALK =AY 72
BEEEATRETH D . 5 HNIEE T 7 — 713 HPLC 204 Bk U LA R BR (A & o
SYBEAFIRE T H 5,

ZDOE T, AT TF KT a— T HHHRE D m W — e T a — T R LA S IS
TE D70, BRRIFFESCEEM RIS W TOEWILHMES IR S, £ ORITERE
/A%

UED XS B mDb L, XTF REREE Lz MTI-MMP A A—Y 7 u—>7

DBEHFE & =t L7z,
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1-2-1 FAIFRFH

MT1-MMP %5 & L7 F R a—7 OfRME L LT, MTI-MMP ~&\ VER R M &
O Z AT 5 EE~ 7T FEY (HWKHLHNTKTFELEY) 2588418 U 7=, F ik i i,
e~ v 7 R B 2R LT, 1 1% SPECT (S L 7= VB o0 BURHRR 2 JilcHE L
N-(m-[***IJiodophenyl) maleimide ([**1IPM) ZiERIE L5 LT, K TEXTF
RO Cys FEHICZE L CEATRETH 5P,

Pl EZH 5 & LT, Cys FRILZ RIS D N Kb F 7213 C Rl B0 L 7= ~7"F K (LN,
LC) AR E L, [PPIIPMIZ L iRk L= 7 v —7 ([*BI]I-LN. [*®I]I-LC) &L
oo RKEC, 7 2/ R E R EHT 5 2 L2 L B AEKRNTORIEMER o g L
IZ#%H L., LN, LC Ok T X /lk% D RICAT L7355k Tdh 5 DN, DC % Ak
EL. [PINIPM Ik v iR L= 0 —7 ([**1]I-DN, [*®I]I-DC) b it L=, k. —

EEBRIZIEZ, B R 0 RN R < B DR S 2 P 2 v ,
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1-2-2 EBHIE

P - R

EBIIX, T T AT A7 RS, FbMisE TS DA L7 Rk 38 %
Wiz, X7F RO, EOby TEERRASHE2 DA L2382 v,
[*®I]Nal i% MP Biomedicals X WEEA L7z, NH[PII IZAARA T 4 ¥ v 7 ARAS
FEVEEA LTz, @RIk v~ 2777 14— (HPLC) 1ZEHEKR L7 (LC-20A, ik
AL ERELERT) IS EE RIS (SPD-20A, KR EHEBEREUERT) RO T A
Nal (Tl) > F L —a UHitigs (NDW-351D, HILT7 0 A5 4 DVERSH) &8
ot L= Rz iz, MS ORIEIZIZ MALDI-TOF-MS (AXIMA-CFR Plus, #Rziasth
BUERT) & MWz, S a G 0Bl ETE0tEMEE (BZ9000, KEYENCE ) % H

Ay

NI F FERk
Fmoc-Cys(Trt)-Gly-His(Trt)-Trp(Boc)-Lys(Boc)-His(Trt)-Leu-His(Trt)-Asn(Trt)-Thr(tBu)
-Lys(Boc)-Thr(tBu)-Phe-Leu-NH, (LN) {25\ T Fmoc-NH-SAL-PEG Resin #f1{k & L7=
Fmoc BEMGHIEIZ LV AR Lz, ®IEIZ XY Fmoc Az Bifrils . HKFER/C 7 1o
ARl DWREPOSEEDHZETNRImT 2/ 27 v F /UL, €D%k, b
U 7 a g (TFA) 3 (TFATH0: h U A Y 7 m e T =95:25:25) &%,
4 BB L, B Z1T 70, BN REEYAITNFE HPLC (C X 0 ARATT W,
MS % fifg8 L7z, LC. DN, DC OEFNCONT b RFRO S THM, AT 7,
HPLC &1 : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 2.5 mL/min, 254 nm, water (0.1%

TFA) : acetonitrile (0.1% TFA) =90 : 10 (0 min) — 30 : 70 (30 min)
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i UL 1 XYY

[B1IPM 13k 2 2B 26 L7, 100 pg @ LN % PBS (DICiAfEL., 7& k=

kUL O[EBIPM LIBFI LT, IR T 30 ARG HE. S [PEII-LN 12
HPLC IZ & W HM AT o 72, FEIERRAKD I-LN (ZIFERAR O IPM % W= [FER O RIS
L0372, £72LC, DN, DCIZ 2O\ T b REEDLKMC L 0 ik 2 Ak LTz,

HPLC £:f4: : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 2.5 mL/min, 254 nm, water (0.1%

TFA) : acetonitrile (0.1% TFA) =90 : 10 (0 min) — 30 : 70 (30 min)

MT1-MMP ~® i Fk 24

=y JGIESL

FHIIZ VD MT1-MMP % > 237 &% pFC30A His6HaloTag T7 Flexi Vector (Promega
) BRBINRZ Z—L L THWEZKRIBHEIC X 2 5B%C L0 1572, [*1]I-LN (185 kBq)
% I-LN (1.6 x 10° mol) ~ifIith. BEBERMAATV. 24 HICD0 T, MTI-MMP ¥
> X7 8 % [EFME L 72 Ni-NTA-Magnetic Beads (5 pl, Qiagen #L) (Z#shiL. =& T 90
SRS S ¥ T2, B . MT1-MMP 1ZfE A L7=[*I]I-LN % Elution Buffer |2 CTIAH L.
TRETRE A IE Lz, [FIFFC, @BFEE (2 x 10° mol) @ I-LN Z ¥ L7ZBERC LY |
[I]I-LN DO IER BLAGFE BT DWW TEHE L 72, Kq 1% GraphPad Prism 5.0 (2 X ¥ figfin i

MHEHE L7z, [*I)I-LC, [*®I]I-DN, [**1]I-DC (22T b [AERIC Ky 257,
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A PLEER
I-LN (2 x10™-2x10%mol) % MT1-MMP % > 327 & % [EA81t. L 7= Ni-NTA- Magnetic
Beads (5uL) ([ZIRINL7=, ZD#%. [*I)I-LN (3.7kBg) #bE—XIZIRMIL. =L T 90
YIRS &8 T2, RS MT1-MMP (2554 L72[*°1]I-LN % Elution Buffer (2 TIEH L.
BEREZE LTz, BREES (ICs) (% GraphPad Prism 5.0 (2 & v FHEMBRESEE L

77 1-LC. I-DN. I-DC 22\ T % [FEEIZ ICs 157~

1f 358 2 T VE R A

ddY = 2 (fEbE, 7-13 i, BHART 2z /Lo —4) 2y HERE L 7= MmA4E 100 pL (2.
[*®I]I-LN @ PBS ()& 10 uL Z#/M L, 37°C T30 4y, 1 K, E/2i3 2 B A v % =
NR—hL7, &TH%, 7B h=KhU 1300 uL 22X THRAT v 7 AL, mO0RELT-

(2500 9. 10 4y), kiE%E 7 % — (0.45 um, Millex-LH, Merck Millipore #1:) 2@
U 721212 FRE0 HPLC &2 THHr L=,

HPLC £:f4: : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 2.5 mL/min, 220 nm, water (0.1%
TFA) : acetonitrile (0.1% TFA) =90 : 10 (0 min) — 30 : 70 (30 min)

[*®1]I1-LC. [*®1]I-DN. [*1]I-DC (22T b [FARRICER 21T - 7=,

AR AET VBN O (ER

BALB/cSIc-nu/nu ~ 7 A (MEPE, 5 ) IFEA= A= L —HRAStE IV EEA LT,
I35 1 55 16 & RAE DSt T E L HT1080 Ml % PBS ()12 %% L (5 x 10° cells/

100 pL) . ¥ AR MG L. 208 BIZEBRICHE M L7z,
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(LN AR TR i

BT VEMWIIIES A ANBEEICR D X OB L, e —T & 6 RERIAT N OHER L
7o BT N<7 ZZ[I)-LN (37 kBg/100 pL Saline) ®#¢ 5. 2. 10, 30. 60, 120 %y
WCERE L., #1FES 1E L REARICERE (%IDlg) #5H L=, [*PI1]I-LC. [*1]I-DN,

[**11-DC {22\ T b [FERIC EBR AT > 7=,

SPECT/CT &%

TF L= ZZ[*I]I-DC (33.3 MBg/mouse) Z#5-30 3% k0., A VT Tick
% R T SPECT #%f4 (30 min x 1 frame, 0.6-mm pinhole collimators) & T8 CT ##f4 (65 kV,

615 pA) Z1T-o 7z, HEERFEEIT OSEM i  (lteration, 6 ; Subset, 16) (2 T{T~> 72,

Ex vivo ARG
ET /L~ AIZ[*-DC (33.3 MBg/mouse) #4530 iAICE&A L, HB1ES LHL

[FERDGIETHOLER M Z 6 Fffl & L, A— h T VA7 T L&/,

IHC
ARG I WY OB R I L. 1.0%BSA &4 PBS (-) & EiE T 30 4y b &
7o#. Bk b MTI-MMP v 7 ZE / 7 u—F L4k (F-84) % 1kFikL LT, 4°C T
—WaSOG ST, 2 RPLA & LT Alexa Fluor 647 Goat Anti-Mouse 1gG (H+L) Antibody
(Molecular Probes 1) Z vy, 2R T 1 FFESUS S 724, #OGBIMERIC L0 BlZE L
2o BERIZIIUTO T 4 L& —%H Nz,

(excitation wavelength, 590 to 650 nm; emission wavelength, 663 nm to 737 nm.)
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e at AR AT

T AITTHE £ REREE TR Lo, A EAEMEL two-way ANOVA (2 & % 534y

Hr X OY Bonferroni 512 & 5 ZEMHTREIZ L VITV, p<005ZHEE LT,
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1-2-3 FER

12912%) ER D) B

[*1]1-LN, [**1]1-LC. [*1]I-DN } O[**1]1-DC Z L Z U O T, bR R 1T

775%. 79.3%, 76.6%., MU 772%Toh V. BAHMEFHIME X2 TIZHBUW T 99%LL £ T

77 [II-LN | [*PI]I-LC DR ISV T Figure 9 (2789, HPLC HFIC X V. R

J& DEERRATERA & RS OEEARIT e 2T EERTEETH Y (Figure 10), FERIA D Ll

H16E1T 88.8 MBq/ ng LA L& BAE S iz, SPECT I W= [*B1)1-DC 2B L Tl fk

SHESFAIIE 70.2%, FEE 99%LL |, EEHUNREI 260 MBq/ug LA ETH72,

MT1-MMP ~ @ Fn 1% 24t

BFoNTAETa—T 0 Ky ICsx 22T Table 312F &7z, CRKMAOZERIAEN N K

M OFEFRA & Hoi U CRAF BRIt 2R L7z,

Table 3. Probes evaluated in this study

Name Amino acid sequence MS

1Cs0 (LM)

Ka (M)

Co1H125IN26020S
I-LN  Ac-C(IPM)GHWKHLHNTKTFL m/z calcd: 2060.83
found: 2061.59 (M+H)*

C89H122| N25()19S
I-LC  Ac-HWKHLHNTKTFLC(IPM) m/z calcd: 2003.81
found: 2004.84 (M+H)*

C91H125| NZBOZOS
I-DN Ac-c(IPM)Ghwkhlhnktfl m/z calcd: 2060.83
found: 2061.77 (M+H)*

C89H122IN25019S
I-DC Ac-hwkhlhnktflc(IPM) m/z calcd: 2003.81
found: 2004.85 (M+H)*

1.43+0.47

0.52+0.04

1.76 £ 0.52

1.03+0.14

0.71+£0.44

0.42+0.13

0.97+£0.25

0.81+0.19

Lower case letters designate p-amino acids. IPM, N-(m-iodophenyl) maleimide.
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(a)

1231125'

o
N NH, NH,
[e) N
d LY i
N
o o) N o o) o NH, O o o)
H H H H H H H
N N N N N N N
)LN)ﬁ.r \)'LN \_)LN \_)'LN \_)’LN¢ 4, N ’, N ’, NH,
H o5 R =1 o = H o $dv ¢ Hoo H o5
N
= = HO HO
NH N
B REAA

123!125|

(b) d

H% ¢-HH¢”}1{,¢$¢;%

Figure 9. Structures of developed radioiodinated probes in this study:
(a) [**"*#11-LN, (Ac-C(IPM)GHWKHLHNTKTFL) and
(b) [***?I]I-LC, (Ac-HWKHLHNTKTFLC(IPM)).

Precursor  ['23]I-LC

.
*teccsctstenana,
oo

10 15 20 25 30
Retention Time (min)

Figure 10. Representative chromatograms after radioiodination. Peaks of precursors (LC) at
155 min (gray) detected by UV absorbance (254 nm). Peaks of radioiodinated probes

([***1]1-LC) at 19.2 min (black) detected by RI detector.
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1fi 35 A 22 P A

[I]I-LN, ["°-LCITIfE L DA > F a_X— (g, 7 o~ F 7T NIREMEO WY
fe o e — 27 bk (Figure 11a), 30 23 ICB T 5 RE(LKROEIGIE, [I]I-LN,
[ZII-LC oW TENZEH, 41.4%, 488% L 72~ 7=, —Ji, [*®I]I-DN, [*I]I-DC 28
Fo 7 v~w T T NTBRE RS O Y — 7 13380 5T (Figure 11b) | 30 31123
i BRZEAAEDEIE I, [PI]I-DN, [*®I]I-DC (22T, 69.9%, 72.5% & 72~ 7= (Figure

12),

(a) / (b) /

——30 min h ——30 min
e B0 Min 50 Min
= =120 min I = =120 min
"~
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Retention Time (min) Retention Time (min)

Figure 11. (a) Representative chromatograms of [**1]I-LC or (b) [**I]I-DC after incubation
with mice plasma. Black arrows indicate peaks of intact probes.

100 4 —=eIN =——LC

« = maN e—DC

Percentage of
Intact probes (%)
[02] [+
o o
Z
’
’
’
Lu *
]
1
|
|
'
'
1
|
|
|
]

40 ~
So .~ l ------- .|.
20 T
*p<0.05 vs -LN
0 T T T T
0 30 60 90 120

Incubation Time (min)

Figure 12. Percentage (mean + SD) of intact probes after incubation with mice plasma for 30,
60, and 120 min. *P < 0.05 vs [***1]I-LN.
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RPN S A B Al

[*II-LN, [**1)1-LC. [**1I-DN K O[**1I-DC £ NZFHICHOWVWTDET /L~ 7 ATE
I DIENGAI % Table 4-7 12”3, Flo, ENENOIMIMA, BE~OBHEERE. 1EE5
SHERY (TIM) Eo, BB (T/B) iz oW T Figure 13 12574, [*°1]1-LN, [**1]I-LC
DI H S RIS 30 R ICEB W T, T 098, 3.72%ID/g &L/ IciEk LT
D% L, [*I]I-DN, [*®1]I-DC 12 Z4 11.73, 8.19%ID/g & o= B M & 1~ L7z,
[*II-LN, [*I]I-LC i34 5 2 Iz BW\WTEN2h 3.80, 3.27%ID/g & fEEERD & —
7 &R L, Z OBHERNITIEEL LIZoizkf L, [PI]I-DN, [*°1]1-DC X, #4510 i
FREN 460, 479%ID/g LEROE—27 2R L, TORBEETHHEMICH - T,
[**1]1-DN. [*®I]I-DC DIEHEEFR K O TIM EiEZ[*PII-LN. [*ZI]I-LC (6 L THEICE < |

T/B B L TIEs 5 10 45 LIRIC B W TPII-DC A b v M2 R LTz,

Tumor to Muscle ratio

J#p<0.05 vsTIN
p<0.05 vs I-LC ip 0,05 Vs LLC
1p<0.05 vs I-DN

0 3'0 6'0 QIO 1é0 0 3‘0 6l0 9IO 1;0
Time after injection (min) Time after injection (min)
Figure 13. (a) Tumor to Muscle and (b) Tumor to Blood ratios of radioactivity accumulation of
each probe at 2, 10, 30, 60 and 120 min after injection. *P < 0.05 vs [**I]I-LN, 1P < 0.05 vs
[*®1]I-LC, £P < 0.05 vs [**I]I-DN.
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Table 4. Biodistribution of radioactivity after injection of [**I1]I-LN in tumor-bearing mice®

Time after injection (min)

2 10 30 60 120

Blood 1498+281 320+033 098+0.21 1.10+021 041+0.02
Heart 390+0.34 0.82+0.12 0.29+0.08 0.19+0.04 0.16+0.04
Lung 708+138 2.05+0.17 133+059 094+028 054+0.21
Liver 40.20+6.63 21.21+463 7.56+0.68 1.19+068 1.35+0.31
Kidney 4756 +7.88 16.59+3.08 3.78+0.81 1.32+0.36 1.26+0.22
Stomach" 0404002 151+1.03 025+0.14 029+0.17 0.44+0.26
Intestine 299+0.83 17.83+5.01 2257+6.69 2520+552 2203+224
Pancreas 253+035 1.28+0.06 055+0.23 043+0.06 044x0.14
Spleen 3.28+097 1.29+034 069+023 041+0.10 0.41%0.05
Muscle 190+058 0.68+0.14 0.32+0.22 0.30+0.08 0.17+0.09
Tumor 3.80+055 1.04+0.08 026+0.05 0.19+0.06 0.10+0.01

$Tissue radioactivity is expressed as % injected dose per gram.
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Table 5. Biodistribution of radioactivity after injection of [**I]I-LC in tumor-bearing mice®

Time after injection (min)

2 10 30 60 120

Blood 1571+£059 7.08+0.44 3.72+0.09 2.64 +0.38 1.24 +0.02
Heart 5.26 +0.20 2.87+0.18 1.34+£0.09 0.84 +0.08 0.39+0.05
Lung 11.07+2.25 5.54+0.89 293+0.11 1.81+0.29 1.06 £0.10
Liver 33.69+1.74 1592+137 8.45%0.27 3.54 + 0.47 1.72 £0.02
Kidney 25.88+196 22.02+3.38 8.53+0.06 5.32+0.56 3.69 +0.05
Stomach" 0.39+0.01 0.53 +0.06 0.79+0.40 0.31+0.17 0.07 +0.02
Intestine  3.26 + 0.44 6.72+0.91 9.03+0.52 10.21+268 7.94%1.70
Pancreas 3.87 +0.52 3.59+0.10 2.20+0.08 1.21+0.25 0.37 +0.03
Spleen 6.69 + 0.52 293+0.17 1.50 +0.10 0.86 £0.16 0.43+0.03
Muscle 1.46 +0.12 1.30+0.16 0.79+£0.04 0.57+0.22 0.18 £ 0.03
Tumor 3.27+0.12 2.37+0.26 1.39+0.22 0.76 +0.12 0.32+0.01

$Tissue radioactivity is expressed as % injected dose per gram. "Expressed as % injected dose.
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Table 6. Biodistribution of radioactivity after injection of [**I]I-DN in tumor-bearing mice®

Time after injection (min)

2 10 30 60 120
Blood 2277+340 16.69+0.76 11.73+1.22 850+0.94 4.89 +0.17
Heart 6.85+1.57 4.96 +0.93 3.91+0.52 261+0.44 1.71+0.28
Lung 2299+725 1852+126 1559%+3.15 1049+080 7.43+0.98
Liver 2218+3.73 17.00+1.00 1535+143 13.35+0.86 12.00%1.55
Kidney 38.36+7.58 64.04+7.39 113.46+14.95 137.11+5.61 160.82 +4.38
Stomach" 0.52+0.05 0.55+0.03 0.51+0.15 0.48 + 0.07 0.31+0.05
Intestine  2.55+0.57 2.60+0.24 2.73+0.43 258+0.14 2.61+0.26
Pancreas 3.68+0.48 2.52 +0.37 2.17+0.28 1.54+0.18 0.90+0.20
Spleen 8.66+262 11.38+267 7.83+0.72 5.78 £0.36 4.28 +0.32
Muscle 1.69 +0.47 1.99 +0.36 1.40 + 0.56 0.83+0.11 0.57+0.16
Tumor 3.93+0.69 4.60 +0.43 4.03+0.85 2.60+0.13 1.73+0.09

$Tissue radioactivity is expressed as % injected dose per gram. "Expressed as % injected dose.
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Table 7. Biodistribution of radioactivity after injection of [**I]I-DC in tumor-bearing mice®

Time after injection (min)

2 10 30 60 120
Blood 18.83+0.85 1299+1.38 8.19+0.34 4.66 +0.26 1.54 +0.07
Heart 6.39+0.79 4.63 +0.55 3.72+0.25 2.71+0.06 1.87 £0.06
Lung 12.80+1.28 987+1.64 7.88 +0.37 4.83+0.10 3.31+0.33
Liver 2773237 19.15+185 24.13+0.85 2450+201 28.65+0.52
Kidney 25.38+2.66 40.89+4.61 98.19+12.22 110.64+4.09 123.46 +2.40
Stomach" 0.38+0.02 0.40 +0.08 0.40 +0.03 0.37 +0.02 0.25+0.03
Intestine  2.51+0.22 1.93+0.17 2.08+0.21 2.14+0.20 3.69 +0.55
Pancreas 3.19+0.11 3.03+0.46 1.85+0.08 1.67 £0.02 1.18 £ 0.06
Spleen 8.76 £ 1.07 7.98 +£1.08 7.42 +£0.75 7.21+0.73 5.62+0.20
Muscle 1.44 +0.08 1.51+0.20 1.35+0.19 0.82+0.01 0.54+0.01
Tumor 3.88+0.18 4.79+0.35 4.02+0.25 2.81+0.09 2.06+0.18

$Tissue radioactivity is expressed as % injected dose per gram. "Expressed as % injected dose.
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SPECTI/CT 3%

[*21]1-DC #¢5- 30 435 D, Mk % fRfg#ilH & L7z SPECT/CT fRf&icB VT 5

IIZEHRIZHOWT, KR E. wRTE O 4 % Figure 14 1 2o~7, [*BI]1-DC 1308 2 #i H

Uy DS RESERR O /A5 AR — P %% L7z,
Coronal Sagittal

Low
Figure 14. Coronal and sagittal images of a tumor-bearing mouse 30 min after injection with
[**1]1-DC in focusing on the thoracic region as the field of view.

Ex vivo ARG, IHC

[*NI-DC (IZ2W\WTOA— T VFH T T A e B RICE T 2 0E G %
Figure 15 12”9, [PI]I-DC DS RE A I NEE OB R S, iz L b

MT1-MMP [5PEfETE & — 8 2 2R LT,

Figure 15. Representative images of an autoradiogram 30 min after intravenous injection of
[*?1]1-DC (ARG) and MT1-MMP immunostaining (IHC).
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1-2-4 E£

WAD MTI-MMP Z %) & L7 5% BRI 54 Y ERA A=V 72 AR,
NRTF RERHEE LTEESRA A=V 7 7 u—7 OR% % 5 L, MT1-MMP ~0fF
RAGEEGH AT 5T F P BIC LTS L O P R DR 5 4 TROFH K
FAEB L, ZHHIC SPECT AR Pl 8 A LIy r7r—T7 &AL, Zhbof
B 2 B L 7=,

Tu—7 O PP EEB AT~ LA 2 R EF AT X B RIEEO B WG E AT
U 72 HBALAR B 220 K VATV @V BOHME AR . IR THM AT, E£7
HPLC (& CHEGRATBR AR T F R LGk 7' 0 — 7 L 22 R 5 2 Lok Lz, &
DFER. SPECT A A —2 v ZITHWE[*BI]I-DC D fe (> 260 MBg/ug) 1%, %1
B2 TRRRE LAy THEPUiR 7 v — 7 O Ao Ok gtse (37 kBa/pg) & bl LT
5,000 {5 Lh L@V ME & 72 o 72,

— A PURCHURFER Z RHA L LizA A=V 7T a—T 1280 Uik i L 12
ARATBRIR DS BEN N EETH D 72, 7o — 7GR R R R ORIBRA 2 3 5425 2 &
L%, FOE, L SNTOEFIEORIBMAPIERN 2 FICkT 2 e —T o6 %
PO ST 2 TREMENBRE SN D, FRC MTL-MMP (X, RENREFRBLME TS
% HT1080 Ml Ch, ZO%BLENRZ < &1 1.6 x 10° molecules/cell T v P,
EGFR (1.6 x 10° molecules/SKOV-3 cell) B X 5 Zpfth D g~ — 7 — & s L TR L
ANHEN, L7eA o> T, MTI-MMP AR & T2 4 A=Y 0 77 a—7 (20T
B &N BRIEMAROBA L, EREEREOm EICE VIR TH S B2 5N 5,

AR LT 7 0 — 7 OREANE & 72 5 EEA~TF RS (HWKHLHNTKTFL) (3

MT1-MMP O+ O ek & £ 25 MT-loop & FEIEN 2 0L (160Glu-174GIn)

40



BRI E LTV AP, MT-loop 1E MMP2 DIE ML O BEIC B FE /2 45 & 7= L,
MT1-MMP 73 ¥ ORENZFE H L IELICAFAET D72, 07 m— 71 K538 2

DT UVERERL T B LB 2 BN AP £72 MT-loop DELHIIZ MT1-MMP 451
BRLDOTHDID, B LA A=Y 77 a—71% MTLI-MMP R0 7 R#EL A
T u—T7LRLENEEIND,

PERSOEST7r—7 L LT, K0 T B TH Y BEAEEE 2207 F K
A A=V 77— ORKE T L6 AR X DREEE R0 ARREAEIC 5 2
DEEBIZONWT LV EEICEET 2 HBENE L L, K ToF e —TRR¥EICH-Y
BB HFIAFAET D 2 DOWT DD Lys FRIEDT I 2 HEIZIB (3-F3— KX Un) Kz
MO L7Z3F8EA (1-K3, HWK(IB)HLHNTKTFL ; 1-K9, HWKHLHNTK(IB)TFL) (22T
BAER L, BFMELREESHEERICIVFMELIZE 2 A, Zh b OFFEROAERIL
Cys FEIL 213k L/-3F iR L i L T LUVME IR0 iz, Z OfEFRIE, BYIF o
Lys 75D T X/ FD MTL-MMP 5835k~ D% 5-% =2 L, BedIZAER%H O Cys 7% 238
AT D Z & THRME~DOEELBINT 52 LN TE, SFEIOREARREFOZUMEL R L
TW5, EAMETHIE Lz 4 EOFFERICHEN T, C Rl Cys (1% L7255
WK THHIN-LC, [*1]1-DC 2AFNFD N RESAEEERAR1]1-LN, [**°[]I-DN & kb
B L CRmWHERZ R LI Z & BRI OBLE G & C RImll O3 1 )
ThdIEIRINT,

RTF R —T ORBIZBWTL, 7 —7 OAEKRNZEEN LIXUIEREE 725,
BIZIX, VYV~ FRAZTF LRI NI TR TF -1 EORTF N e —71%, £ERNT
DAL EMIT LV = 23R THRW D A A= 77 a—7 L L TORHIX
HEETH DY, oL I nBEROb L 2L DOXTF R —T BV THRRET

/BETHL DERT I JBOBANRINTEY, ZOME, A ERA A= T
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BT T —THBEOREEZH T TWBEE, ABEICEVWTH, D KX n—7
[**1]I-DN, [*°1]I-DC X L k7 2 —7[?II-LN, [*°I[I-LC & fg L C~ 7 A g co
BWEEMEZ R L, BE~OERMBEICO VW THAEICEWEEZ R L, £/, 2 b1
— VA% T D AN ~DERE & & bk U7 ISR EIZBE L TH A BICEWEZ R L,
FRZ[PINI-DC 22N TR, A A=Y v 7 OFRE L 72 2 SR 4 O 7 a0 —7 0
Tl b M & s L7,

EHIZ, ZO[PN-DC i, Pk T v —7 L RS OBIfFRLE R L, SPECT Ik 5
A A=V TRFHCB N THEE 30 /3% T, MTL1-MMP REBUEZEOHEHIZKRZh LTz, &
7= & OIEEN O RS RERTEIE MT1-MMP R ELEIIC — BT M2 " LI 2 &b,

[*B11-DC 1Z4AEHN T MTL-MMP IZH5A L TV A AR ST,

LLE, MT1I-MMP #5887 F R e —7 & LT, U7 mksnir 28R L, DIKT
B L DREE K S Z[P)I-DC ZAIE L7z, [I]I-DC 1%, LA L0 21
MOEGIZERTELYERT 0 —7Th v | ZO LB S FHeiiis 7 e —7 &
P LC 5,000 5L BV D Thotz, £ LT, U AZFRNE S LT 30 734
50 SPECT #Rf&IZ LV MT1I-MMP JEEE OIS LTz, THODORREY | Hr
FBE%E L7=[*I]1-DC 131 > ERTO MT1I-MMP DO JE 821 & FIRE & T~ D EEE A A

=T a =T 0ELZEERLNE LT,
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-
BRI )y 72 A aT 7 —¥ 1 OFEMHEFEMZ Bl L
BEZAA—I T u—T OBRF

MT1-MMP ZHER L LizA A=Y 7 Fu—7L LT, MTI-MMP ~DOf5A &% &
Lickaf 7o —7 o AELZHE 1 EICTRH L, — AT, BT e7 7 —E8Th
% MT1-MMP DEERIENEZ G LT BB 2 m T EMH (R 7 — 71 >n T
MT1-MMP A A — > V7 ~OFIABIFFCE 5, IEHLR Y 0 —7 L3, MTL-MMP (2
Fr SR UM S 5 E AT F PRI AR E IZE 2 MTL-MMP OBEZTEPEIC L D~
TF RS, EORER, e —T OWEIZELDNEL, VT FAERET L, B
XZDEALICETRE T DL W) XA T D+ Th b, a7 v —77, MT1I-MMP 43+
IZRL, =73 1% 1 TROGT 2DIZxt L, EH(E T 5 —71% MT1-MMP 43-F
DSREEE & 72 ) 7 e — 7 ISR LT D 720 MTLI-MMP 23 FIZ6f L, 7'r—7 M
1R TRIST D, LIz T, iR 7 o —7 135688 7 a—7 L ik LT, 25
R 22 RE~ D v 7 MRS IR T & 50,

MMP ZER) & L7aiEM bR 7 e — 7 & Ui, A2 W Teaot o4 7 14 1
ZRIH L7200 @Et 7 a—7 BN TICE ST, cheso7ue—7%,
HHEHNZ LD EERIETH S 7 o — 75 MMP IZ X BRI OUIRi 2515 Z & T,
THHEANDHERL L, BB 2 2 L Z2FIH LT BRADENA A=Y ZITEI LT
WD, LNLRL, w7 —7% WA UV ERA A= U 7B WL, Mk
R 2ECOWINRL, BEL. AR EOCENEOCORHIT IR 2 RIF T 7=, I HRE
DL EROA v EREBROERIIIFR T4 TH DM,

L7223 o T AWIZE TITATRER £ TERZRMEN TRELAESR DA A=V Tk
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Z HWT, MT1I-MMP OJEM: % A > B R el © & 2L ES A A—2 v T

1 —7 OBFE AR L7z,
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2-1 FEFIERE

MTI-MMP (2 X 55L& 52T, £ OEBALICETE TE 3G 7 n—7 L LT,
MT1-MMP &R 252 1F 57 F Rz, RV =F L7 a— (PEG) &k,
tt.3% BODIPY (boron-dipyrromethene) #%:5{& BODIPY650/665 % #& & L7=4r - & el L7,
PEG 1370 —7 Dy T REMKSES Z & TSR % RET 2 EE 2 4H LM,
TR~ DOEER A S AMEE A LT 5, —J7 BODIPY650/665 (%, AL
BBIEDE VIR E AT TH VI F 72 BFOF SIS L 0 . PR A ([°F]
BODIPY650/665) &2 Z L MNHRETH D720, wICBFROVE I AL | PET 7'
— 7R ATEETH 5, L72Av > T, BODIPY650/665 % FIUVN 5 = L2k 0 | Ht & Hv
7o, fiifElef e, A U ERFHEE . PET Z AW, B, ER&MEICERTA A —
DT ER S TICEVITOFEOH KD e —TRRNARE L D, 20 PF FEG
BODIPY f#i&s PEG {bL_XT7'F R 7'm— 713, Ak PEG % & Lo 72 (T EEZ M E DRV EE
AT DD, MTI-MMP OEERIETEIC X 20l &2 %), PEG HZ2EE 35 2 & T,
[*FIBODIPY650/665 % & TefEB it D E WM & 72 0 . Z Ol 2SHIEE 2 Bl 45 2
ETHAMB~IDIAEND Z L 72D (Figure16), Z OEFEEIT MT1-MMP DI

Activation PEG removal Accumulation

PEG
[*8F]BODIPY

Substrate Peptide

Figure 16. The intended mechanism for imaging MT1-MMP using activatable probes.
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IR C=b D & 720 . [®FIBODIPY650/665 0D 7 F /L% PET 0wt A A — v 7 &
DEIHT 5 Z LT, MTI-MMP O A > ERGHEANTIREE 725 Z L NEIFFTE 5,

Z O ®F {57 BODIPY #& & PEG (L7 F R u—712B\\ T, RHAL 225 WG~
F RiE MT1-MMP R R A7~ DRI TR b BERERER TH L, 207
m—73 AV ERICBWTLEICIHE L, Mk ~xZESh, £Z2 T MT1-MMP
ICE DU =T D Z &, & LICUINEDO[PFIBODIPY & & Teldd s, MERM: A2 F
TAHZEDBMBELRDD, ZTNUOOWEITEENTF NICREIKTFTDHEEZOND,
L7 o> T, =7 ORMOERE E L CED)RIEE T F FOBERNBLETH S
EEZ L HIANC K DEAD T 714 A T BB OB 2 3l L7z, 37
bbb, fEff & 7e B WE AT F ROz 1y - BODIPY650/665 &% U8 BODIPY650/665
DI LTz AT MV EHT HIEIEH BHQ-3 s Li-ae A 714 M7 a—7
(MBP1-5) #&%EtL. TNZNOEEEII DA A —T 0 7T a—T ~OFHHEIZ DN
THEEAWCGHMET 52 & & Lz,

Table 8. Sequence of MBP1-5

Name Sequence

MBP1 BHQ-BAIla-Gly-Gly-Pro-Leu-Ala-Gly-Gly-Lys(BOD)-NH,
MBP2 BHQ-BAla-Ser-Leu-Ala-Pro-Leu-Gly-Leu-GIn-Arg-Arg-Lys(BOD)-NH,
MBP3 BHQ-BAla-Val-Arg-Pro-Ala-His-Leu-Arg-Asp-Ser-Gly-Lys(BOD)-NH,
MBP4 BHQ-BAla-Ser-Gly-Arg-lle-Gly-Phe-Leu-Arg-Thr-Ala-Lys(BOD)-NH,
MBP5 BHQ-BAla-Arg-Ser-Cit-Gly-Hphe-Tyr-Leu-Tyr-Lys(BOD)-NH,

BHQ, BHQ-3; BOD, BODIPY650/665
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F72. 20 F 1E# BODIPY f5A PEG (L7 F K7 a—7 2B\ T, PEG D4y 1V
A R, Tr—T7 O MTI-MMP (X 558, AT 7 v — 7 O Rl g @
RNEIREZR EOBERICHE L KT TEHIERKFTHLEBEZXOND, LR -> T, £
FOA ORI 21T, FEERME D[ E2SERD 5 o fiiang i@ rE o L EM AR &
NTNWDLY A ZXDOPEGDHF NG A A—T 0 T 725 1A ADOEER] % 51l L7,
725, PEG YA XM L% 03, 1.1, 2, 5kDa TH % PEG % i\ 7= “F }&i%k BODIPY
54 PEG {LX7F K7 m—7 MBP-6, MBP-24, MBP-2k, MBP-5k (Figure 17) % #%
L7z, 7238, BODIPY Z A SH 5 Lys FEIEICOW TR IERERIC L L2 Wik ThH
L1, 1 ETOMARLEEMOIEAE 7 0 — 7MW B4 3z ZErEom ki

fFL T, p-Lys & Hu 7=,

PEG -pAla-S-L-A-P-L-G-L-Q-R-R-k-NH,
HN [8F]BODIPYe50/665

o

o]
e B o

PEG = )’LH/\/O\/\",H\ MBP-6 (n=6) HN.tO
o

X MBP-24 (n=24)

\0,\/0\/\",“\ MBP-2k (MW = 2k)
MBP-5k (MW = 5k)

Figure 17. Structures of ['**F]BODIPY-labeled PEGylated peptide probes.
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2-2 EBRHIE

P - R

EBIIX, T T AT A7 RS, FbMisE TS DA L7 Rk 38 %
Wi, X7F ROAMIT, ELETERASH DA L2k v, ¥F i
UK 25t B pieak & O/ MY 7 1 b a  CYPRIS HM-18 (I ACE Mk T3¢
A EA) 2 vl L=, MS X MALDI-TOF-MS % W CHIlE L7z, PET/CT i

2 X DO X, FX-3300 Pre-Clinical Imaging System (GMI £5) % v 7z, #2060

i

IR
%

BB THOEEEMSE (BZ9000, KEYENCE fh) # MW=, o > EREEHREIZIE, VIS

3

Spectrum (PerkinElmer 1) % Huv 7=,

=YD
HATIA BT a—T

MBP1 |22\ T, Fmoc-BAla-Gly-Gly-Pro-Leu-Gly-Leu-Ala-Gly-Gly-Lys(Boc)-NH,, MBP2
(2 2 W T .  Fmoc-BAla-Ser(tBu)-Leu-Ala-Pro-Leu-Gly-Leu-GIn(trt)-Arg(pbf)-Arg(pbf)-
Lys(Boc) -NH, . MBP3 (Z > \» T, PBAla-Val-Arg(pbf)-Pro-Ala-His(Trt)-Leu-Arg(pbf)-
Asp(OtBu)-Ser(tBu)-Gly-Lys(Boc)-NH,, MBP4 (Z-2\ T, BAla-Ser(tBu)-Gly-Arg(pbf)-lle-
Gly-Phe-Leu-Arg(pbf)-Thr(tBu)-Ala-Lys(Boc)-NH,, MBP5 (Z-2\ T, BAla-Arg(pbf)-Ser(tBu)-
Cit-Gly-Hphe-Tyr(tBu)-Leu-Tyr(tBu)-Lys(Boc)-NH, & =241, & 1 #5 2 i & FEEICS
i UBLRHIE 217 o 7o, 5 D7 R EUAIZ OV T HPLC 12 K DR A AT\ BRS04
BODIPY® 650/665-X NHS Ester (life technologies 1) & N,N-¥ X F /L0 47 2 R (DMF)
HF 200 NN-V o Y 7 a L F L7 2 2 (DIEA) T34 T TR 2 BSOS S W72, G

% . Fmoc A MifRiE L. 0 HPLC FEHL, WURERZMEE 21T - 72, WURERZE% . BHQ-3
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Carboxylic Acid, Succinimidyl Ester (BIOSEARCH £t) & DMF ' 2% DIEA 7{£ | CT=Iif
2 RFEIBOG S ¥ 7o, ROG#. WikH HPLC R, WRAS 21TV MS Zfifgsd L7z, i
% MBP1-5 % 1} BODIPY® 650/665-X NHS Ester (1 uM) (2> C, ~A 727 L — k
Y — % — (Infinite M200 Pro, Tecan ) % M\ T tifEE 2 HE L7 (excitation
wavelength, 620 nm; emission wavelength, 680 nm), X 52, v~ 7 2 F2—T7HNOD
MBP1-5, } T} BODIPY® 650/665-X NHS Ester (3 uM) (22U T, IVIS Spectrum % F Y
TRBEIT- 72,

HPLC £:f4: COSMOSIL 5C18-AR-II1 10 ID x 250 mm, 4 mL/min, 254 nm, water (0.1% TFA) :

acetonitrile (0.1% TFA) =90 : 10 (0 min) — 10 : 90 (20 min)

PEG {L#FE 1k
FEEBLHERAL Fmoc-BAla-Ser(tBu)-Leu-Ala-Pro-Leu-Gly-Leu-GlIn(trt)-Arg(pbf)-Arg(pbf)-

D-Lys(Boc)-NH, Z &5 1 Z 55 2 fiii & [FkIZ & pkf% . Fmoc 5% i fri& L 7=, MBP-6, MBP-24
(ZB8 LTI, N-Fmoc-amido-dPEG6-acid (Quanta Biodesign 1) , N-Fmoc-amido-dPEG24-acid
(Quanta Biodesign 1) % &%, Fmoc 22 ifRiE L, &5 1 =55 2 fi & RO FIETN
K7 2 HET 2T L L=, MBP-2k, MBP-5k (ZE8 L Ti%, ME-020CS }&% T} ME-050CS
(RS ZOCS e, GERE 1 =5 2 i & FEOFIET, BMEZITV.
15 5 NI ARRERURIZ DU CAH HPLC RS HRY, BRASIR 21T - 72, °F ISR EUG O RTER IR
ELTIE, ZZETORIBTHEONTERAT T FE e, IFEREO G RITITED
F 717 T a—7 L EREIZ BODIPY® 650/665-X NHS % X7'F NI Sz, X
etk WHH HPLC FEHL, WORRCIR ATV, RO MS Z RS L7,
HPLC Z:14:: COSMOSIL 5C18-AR-11 10 ID x 250 mm, 4 mL/min, 254 nm, water (0.1% TFA) :

acetonitrile (0.1% TFA) =90 : 10 (0 min) — 10 : 90 (20 min)
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MT1-MMP IZ X 2 HIWriE M O SFAH

E b MTI-MMP # > /378 (hMT1-MMP) [3R#E 7 LRSSt L VA LT,
TCN /N> 77— (50 mM Tris, 10 mM CaCl,, 150 mM NacCl, pH 7.5, containing 3% DMSO)
T hMT1-MMP (5 pg) & TN MBP1-5 (% 1 uM) ZiRA& L, 37°C TA > F2X— kL,
1. 2, 3. 4, 6, 9, 24 FFHRICB N T A7 L— U =& —% U CaEOLME %
HE L7z (excitation wavelength, 620 nm; emission wavelength, 680 nm), & ~7'wv—=>
DIEMEALIE hMT1-MMP ZNHTO#OETRE & DO HERIZ X0 3l L7z, ILEFIC IV T,

GM6001 (TOCRIS 1) Z Hf&HRE 100 uM & 722 X H B L, [RERICHET LT,

MT1-MMP &iEMEMIlE & L C HT1080 %, {RIEMMIE & L Cid e bl L e b 5z e
AR (AB49) A FEBRIZHWME o oMl ATCC LA L., 55 1 &= L [AEED

SETRE L,

RN ~DH O E DY AL

HT1080 #ifia 6 7 = /L 7"L— K (BD 7 7/ 4h) ICHEFE L, FEERICH WS 24 I
[FIRTIC FBS A% DMEM (TR Z EH#HL L=, %V =/LIC MBP1-4 XU BODIPY®
650/665-X NHS Ester Z % L (5 uM in FBS-free DMEM, 1% DMSOQ) . 37 °C T 30 4y
A FaX—FLl, £ rFaX—FE& PBS ()LD 2 EHEELITV, HOGIAMEES]
BxaATolz, TA4NEZ—IZUTOHDE W,

(excitation wavelength, 590 to 650 nm; emission wavelength, 663 nm to 737 nm)

BLEREICIB UV TIE, GM6001 & &R AE 100 uM & 725 K HWin L., FERRICHRRT L7z,
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In vitro Ifi 47 FPr 22 e P R Al

ddY ~ v 2 (B, 6-9 #is, AART AT /L —if) 2 HEHEERLMmEEZ, MBP1-4
ZWIML (1% DMSO) | fRIFIC~ A 7 17 L— b U — & —% W CHEsE 4 e L
7= (excitation wavelength, 620 nm; emission wavelength, 680 nm), ‘&3 23 e KU
B LT R OB NIRE & & 2 A LKA v N COBNIRE OBIG & oL L, Fiiost
AREHNT, %24 LKAV N TORBIEOE G 2R L,

REALIR (%) = (1- SEFHE ORI e REEHRAE) % 100

AT T VBN O /ERL

BALB/cSlc-nu/nu < 7 A (HEPE, 5 ) ITAART AT L — RS L VA LT,
e EEE (AIN-T6AFLA) IZT A= A — RSt XV IEA L, 5 1 32 & ARRICEE
L 72, HT1080 i & O A549 #ifa i PBS (28 L (5 x 10° cells/100 puL), <~ A A F

12 HT1080 Mifa 2. /2 FREIC ABA9 Alifid 2 e THe G- L. 2 BIZFEBRIZEEAH L7,

£ EREIA A= P

T VEMIC 1%DMSO &FH 5% N U BHAKRICEM L7 MBP1-4, KT MBP-6,
MBP-24, MBP-2k, MBP-5k (100 uM/100 uL) % #5- L, MBP1-4 {22\ Tl 4 B4
MBP-6, MBP-24, MBP-2k, MBP-5k {Z-o\ Tl 2 BRI, IVIS Spectrum % VT~
U A 2GR Uz, B %ER L, HT1080 fES;, A549 JEEHIC W CHH#%, Rig s
1ToTce HRBILTREOSRMETITV, BEAFHTIZIL Living Image (PerkinElmer #) %
72

et 41« (excitation wavelength, 640 nm; emission wavelength, 700 nm)
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MBP-2k ™ 8F #3854 Bk

BODIPY® 650/665-X NHS Ester Z#/Kk7 & k= U /LZEAE L (0.15 umol/10 pL) .
Ut A X (4.3 umol/10 pL) &iEA L7, [®FIKF % TBAB (tetrabutylammonium
bicarbonate, 25 uL) LiRE L, /SA TR THEAKT & h= KU /L& 100°C (2T 2 L
S 72, BODIPY® 650/665-X NHS Ester % /A 7 /WIZHN 2 2R T 10 /o pUs S iz, X
JEH R HPLC B8 (54 A) %47\, [*F]BODIPY® 650/665-X NHS Ester % f537=,
[°FIBODIPY® 650/665-X NHS Ester (2D T/ SR L —& |2 & 0 IR Z 7858 . DMF
tH 2% DIEA 177E T C MBP-2k O HIBR{A L 40 °C (2T 1 KFIG S E 70, S, Wit
HPLC ¥l z1T > 72 (5AF B),

HPLC 5:f4: A : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 4 mL/min, 254 nm, water (0.1%
TFA) : acetonitrile (0.1% TFA) =45 : 55 (0 min) — 5: 95 (20 min)
HPLC £:f4: B : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 6 mL/min, 254 nm, water (0.1%

TFA) : acetonitrile (0.1% TFA) = 70 : 30 (0 min) — 30 : 70 (20 min)

MU~ D IS RE D IR Y 3A 5Tl

HT1080 i, K& N AB49 #ifidz 6 7V =/ 7 L—k (BD 7 7/ba k) ICHREL, £
BRIZHN D 24 BE[EIETIC FBS A~% DMEM (CHA IR & B LT, &7 = /VIZ[PFIMBP-2k
¥ L (111 kBq in FBS-free DMEM, 1% DMSO) 37 °C T 2 Bfi A > ¥ =_— h L7z,
A rFaX— M, PBS ()IZ &V 3EBHEZITV. 02N KER{LT b U ¥ AKEEIRIZ X
VR A R L, ERE A E Lis, Mo 2 o oX 7 BT BCA protein assay (2 K Y
1To7c, BHERIZHBWTIL, GM6001 % fef& iR EE 100 uM & 722 KON L, [EREICHR

L7,
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(LN TR i

BT VEMWIIIES A ANBEEICRD O L, e —T &G 6 FERETINOHER L,
1% DMSO &4 5%~ N BRI I A fE L 7-[*FIMBP-2k (185 kBg/100 uL) o#5 1,
2, 4 WERARICREA L. ik, (O, A, AFhR. BhR. B, OB, B . . BE
B B A Uiz, SldsoE® L BUREZRIE L, BALERH 2 Y OBUHRED) HEM

& (wID/g) ZHEH LT,

AN LAl

ETILV T A% 1% DMSO &4 5%~ R U BRIV fE L 7~ [*FIMBP-2k (37 MBg/100
ul) OFeh 1 RERRICER L, MK OB ONER O 217V S A Wb,
PBS (-) 1.0 mL 2k LTIz, REIT A X&fTo72, RE VT A X%AT o I EEAHRE
FLOMKIZ 3.0 mL O7 % b= U LZMZTHRALT v 7 A%, w050EE (3,500 g, 15
) ATV, RIEE T 4 v —|Zi U7 I HPLC 2 Tt L=,
HPLC £:f4: : COSMOSIL 5C18-AR-II 10 ID x 250 mm, 6 mL/min, 220 nm, water (0.1%

TFA) : acetonitrile (0.1% TFA) =90 : 10 (0 min) — 0 : 100 (20 min)

PET/CT #f4
TT )7 AIZ 1% DMSO &4 5% 7 N v BEEIRIC IR L 7= [*FIMBP-2k (20.4

MBg/100 pL) D5 115 3% bA Y 7T (2.0%) W FREE L, #5120 5514 5>
5 PET/CT #& % T 15 3Rt L7z, =0k, CT#&{% (60kV, 320 pA) #4175
72 BRI 3D OSEM 1% VN TTT 5 72, HT1080, A549 i il D B.LyiElk (ROISs)
(ZOWTiZ Pmod ver. 3.3 ZHWTHRE L, 73T ROl Zih & S AR Ok a2 3k

E%. MH ORI EERMLZRH LT,
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e at AR AT

T AITTME £ FRYERE TR Lo, A B ZERE 1T Mann-Whitney U test (2 & D AT,

p<005=HEL LT,
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2-3 R

WA ZIF T —TERR

MBP1-5 % 4 HPLC #liJE 99%LA T 7=, MBP1-5 OHOEHEE TV Y, [F
T2 D BODIPY® 650/665-X NHS Ester & bz LT 2%LL R & 72 »7= (Table 9), ~A 7
OF a—T RN EEA A= 71BN T, BODIPY® 650/665-X NHS Ester 73

MBP1-5 & thilig U CoRy vag L 2 7r L7z (Figure 18),

Table 9. Charactaristics of MBP1-5

*Normalized
F.l

Name MS

Ci01H120BF2N53015
MBP1 m/z calcd: 1954.01 0.007

found: 1955.11 (M+H)* GB;)OD/IGZE

Ci19H165BF2N3;, 018
MBP2 m/z calcd: 2366.30 0.004
found: 2367.36 (M+H)"

Cu17H156BF2N3,019
MBP3 m/z calcd: 2363.23 0.012
found: 2364.31 (M+H)*

C118H1588F2N30018
MBP4 m/z calcd: 2333.25 0.014
found: 2334.22 (M+H)"

C122H2L52LBF2N27018
MBP5 m/z calcd: 2332.18 0.007
found: 2333.25 (M+H)*

* Normalized fluorescence intensity Figure 18. Fluoresence images of

(F.1 of BODIPY650/665 = 1) MBP1-5 and BODIPY 650/665.
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MT1-MMP |Z K 2 HIWrE M 0 FAH

MBP1-4 D3GR T hMT1I-MMP iI1#%, #ERFRQICHOETREDS BF- LTz, —F5 T,

MBP5 (Z DWW I HOEIRE O _ERITERD b7z no 7=, 72 MBP1-4 1%, FHEA| GM6001

TFAE FIZRB W T EO 58 E o T Sz

Folds

Normalized Intensity

=il BP1
| == MBP2
== MBP3
i MBP4

== MBP5

0 6 12 18 24
Incubation time (h)

(Figure 19)

Normalized Intensity

. + Inhibitor
=g= MBP1
] == MBP2
== MBP3
MBP4
== NMBP5

0 6 12 18 24
Incubation time (h)

Figure 19. Normalized fluorescence intensity of MBP1-5 treated with or without GM6001 at 1,
2, 3,4,6,9, or 24 h after incubation with hMT1-MMP. Normalized intensities were calculated

as such; Folds = (Intensity at each time point) / (Intensity before incubation)
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ML ~DHOE D ER Y A Z 5l

MBP1-4 &% T} BODIPY® 650/665-X NHS Ester 1%, V341 % HT1080 HHfE -~ Hs YL
Z L7-, GM6001 f£7E FIZH W\ T, BODIPY® 650/665-X NHS Ester Ol 351F 5
ORI ZMITZRD bR o T2, — 7T, MBP1-4 O~ YRR I T HI 338

7 (Figure 20),

BODIPY MBP1 MBP2 MBP3

Figure 20. Fluorescence images of HT1080 cells incubated with MBP1-5 or BODIPY®
650/665-X NHS Ester (5 uM) at 37 °C for 30 min in the presence (bottom) or the absence (top)
of the inhibitor GM6001 (100 uM).

In vitro ifin 5 A2 i P S A
MBP1-4 (FIfi 8 & DA > F 2 _— ME, K 24 BEE CHOLTRE N R K & 72> 7= (Figure

21a), XA LA 2 MBI 2 REKROEA % Figure 21b (ZF L 7=, MBP1-4 (%

A V¥ 2X— % 5 IRFfEE T 80% L. EANVHIGIRIETH - 72,
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Figure 21. (a) The fluorescence spectra of MBP2 after incubation of mice plasma and (b) Intact
rate of MBP1-4. Incact rate was calculated as such; (1 - F.I. at the time point/ max F.I.) x 100
F.1.,Fluorescence intensity

A ERENA A=V 7 (MBP1-4)

MBP1-4 $:.5- 4 il t& CTOHOLES (1) % Figure 22 IR, 70 —7 0D 9 b,
MBP2, MBP4 (2L T HT1080 EEASHIMICHIE STz, 7o, TNENONEE; %
e, ZOMEEZ A A —2 0 7 UTofE R, Ab49 B O HO L 2%~ 2% HT1080 JELE;
D IEIRE DHERIT, MBP2 728 1.8, MBP4 78 1.4 L 721 . MBP2 D575, MT1-MMP &
TEVERE S~ D ERERF BAE N B 2 & 23580 Tz,

White light

low

Figure 22. White light and fluorescence images of HT1080 and A549 tumor-bearing mice
(HT1080, right; A549, left) at 4 h after injection of MBP1-4.
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PEG {biFE (KRG RK

MBP2 #EE %L L7 PEG {b#E{R MBP-6, MBP-24, MBP-2k, MBP-5k }&% %

MBP-2k D EIERIARITZ 312410 HPLC HiE 99%LL E T S u7= (Table 10),

Table 10. Charactaristics of MBP-6, 24, 2k, and 5k

Name MS
C103H164BF2N25()25
MBP-6 m/z calcd: 2201.24
found: 2202.26 (M+H)"
C136HZSGBF2N25043
MBP-24 m/z calcd: 2993.71
found: 2994.56 (M+H)*
MBP-2k found: around 3844 (M+H)"
MBP-5k found: around 6866 (M+H)"

A EREHA A=V 7 (MBP-6, 24, 2k, 5k)

MBP-6. MBP-24, MBP-2k, &% U} MBP-5k D% 5- 2 I:[##% T (751f) % Figure
23 2R T, {7 —7D 55, MBP-2k, MBP-5k (28T, miGtENEE & % HT1080
IV VDGR 23R 72, B MBP-2k IR\ T RS LIS O e = MK < | i

+ AR IZ HT1080 fEEE 3 i X iz,

59



MBP-6 MBP-24 MBP-2k MBP-5k

high

low

A549 HT1080
Figure 23. Fluorescence images of HT1080 and A549 tumor-bearing mice (HT1080, right;

Ab49, left) at 2 h after injection of MBP-6, MBP-24, MBP-2k and MBP-5k.

MBP-2k @ BF iz (A pm e

BODIPY® 650/665-X NHS Ester @ “F/*F ZZ#af &I L 5 [**FIBODIPY® 650/665-X
NHS Ester &2 DWW THOEHEFZINGERIL, 16 £3.9% CTH 0 | FHbS2AIMEE 13 99% L
ETHo7-, [“FIBODIPY® 650/665-X NHS Ester & MBP-2k Rl {4 & DS oW T
IZ. [**FIBODIPY® 650/665-X NHS Ester /> 5 O L 2R T, 78 £ 5.6%., b

HOREEE 13 99%LL E CFIMBP-2k & 457,

A PN~ TR RE 0D B V) 3A 25 A

[|*FIMBP-2k #INi% 2 BERIICIS1T %, HT1080 #lfi, A549 il ~DHE W AL EIZZFH
Z¥, 57 + 2.8, 40 + 2.3%ID/mg protein & 72V HT1080 MifEIZ A B IZ E WEREMEZ R L
7oo ETMHEREIZIS T 5 HTL1080 il ~DHL v JAZ &1T 26 + 2.5%I1D/mg protein & 7¢ V) |

BEANC & 0 A IR S iz,
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NS Paxiiai

[*FIMBP-2k DA /34i 1% Table 11 (2739, FEBSAERICRI L CI%, HT1080 fEEFIC
W, BH 1, 2, 4BFZICBWTENEIL3.6+0.1, 29+04, 25+0.3%ID/g TH-
= — 7T, AB4Q EEHIZOVTIZ2.8+0.2, 20+0.2, 1.8+ 0.1%ID/g & 721 HT1080 i
B LA LKA NTHEICE £ Lo, BEMKLII&EE 1, 2, 4 FFE%ICE

WT 07201, 1.1+04, 1.8+0.3 LERFAYIC EH L7z (Figure 24),

6 - -2
5 -
o 155
Q 4 - 2
° &
o 3 4 L 5
3 g
S 2 A - 7
w=il= Blood -0_5%.
1 4 =l= HT1080
=il== A549
0 T T T T =)
0 1 2 3 4

. . . . *

Time after injection (h) ~P<0-03 vs A9

Figure 24. Accumulations of ["*F]MBP-2k in Blood, HT1080 and A549 tumors. Tumor to
Blood ratio of radioactivity accumulation was shown with dotted line. Comparisons of

accumulation between HT1080 and A549 tumor was performed with the Mann-Whitney U-Test
(P <0.05 vs Ab49).
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Table 11. Biodistribution of radioactivity after injection of [**F]MBP-2k in tumor-bearing mice®

Time after injection (h)

1 2 4

Blood 5.10+0.43 2.74+0.49 1.41+£0.04
Heart 3.10+0.35 2.31+0.50 1.46 £0.20
Lung 423+0.34 3.11+0.25 2.10+0.19
Liver 56.72 +5.84 50.49 +2.18 4487 +1.34
Kidney 22.57+1.28 19.23 +£1.43 15.09+0.91
Stomach’ 0.30+0.04 0.30 £ 0.04 0.19 +0.05
Intestine 7.51+0.61 13.58 £2.39 16.42 £ 1.44
Pancreas 257+0.14 2.12+0.36 1.65+0.46
Spleen 7.50 £ 0.37 6.51+1.13 6.14 £ 0.45
Muscle 0.93+0.09 0.97+0.17 0.55+0.02
Bone 2.64 +0.17 2.08 +0.63 1.81+0.36
HT1080 3.65+0.09 290+0.35 250+0.34
A549 2.34+0.20 1.99+0.17 1.82+0.11

$Tissue radioactivity is expressed as % injected dose per gram. "Expressed as % injected dose.
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RE AT
HPLC IC X W #5377 n~ k75 L% Figure 25 |27~ 1, [P FIMBP-2k #5- 1 % T
IR W TIE SA% B ARELIRTH > 7= — 5T, HT1080 fEE TOREILKRDOEI A1 11%

Thol-, ETEBEICEBWTOIRERIED BN R 2388 T,

—
o
~

~

Radioactivity

N

Qo 5 10 15 20

Retention time (min)

~

—~
o

Z
o
o

Radioactivity
Radioactivity

N

0 5 10 15 20 0 5 10 15 20
Retention time (min) Retention time (min)

Figure 25. Chromatograms of (&) injection solution of [**F]JMBP-2k and (b) radioactivity in
Blood and (c) HT1080 tumor after 1 h injection of [**FJMBP-2k. Black arrows indicate peak of

intact probe.
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PET/CT &%

[| FIMBP-2k #% 5- 2 B[4 1231 5 PET/CT #fic X % whikiE . MilriEX % Figure 26
(23, [PFIMBP-2K [X RS HT1080 % BAMSICHiH U, TGRS A549 & L L
TrR WO REERE A7 Lo, BEHEAENTIC L 0 #5372 HT1080/A549 DS REfEREILIT 1.51

Lo,

Coronal Image

Transverse Image High

....

A549 Tumor

Figure 26. PET/CT images in HT1080 and A549 tumor-bearing mice (HT1080, right; A549,
left) at 2 h after injection of ['**F]MBP-2k.
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2-4 EBH

AWFETIL, MT1-MMP Z4ER0 & L72iEH R 7 o —7 & L CORARZE 2 b D
18F 123 BODIPY #4& PEG (L-_X7F R u—7 2>\, £, A 7/48MFu—7

(MBP1-5) % N 72BELFEBIREL 21T\ A btk 2 A U 72 E RS MBP2 & VT
PEG A AD #7225 PEG (L7 F K7 —7 (MBP-6, 24, 2k, 5k) #i%at, Aktk, £
NENUZDNWT WL DAY U —= 7470 PEG YA X7 2 kDa D55 {& MBP-2k
AL, & 512 BF kA ([PFIMBP-2k) (2L %A BN PET A A—2 0 7125
WG LT,

FEERAMEM E L CHT 2 5 O TF Nidd a2 ) o —& L S oA 714
A7 —7 MBP1-5 (I flE T/372, MBP1-5 1Z[FiE/E D BODIPY® 650/665-X NHS
Ester & bhiz LT 2%LA F O & 72 0 . LA BHQ-3 12 X 5 7' m—7 DI 7R
iz, 720 MTL-MMP % > /87 E|Z 1 MBP1-4 (ZiEHE L S, Z OIEMELIZ MMP
PREANC L vl S 7z72®, MBP1-4 (X MTI-MMP I X W FE L L Calksh b 2 &
Lz, MBPSICBAL Cidfhod 7' m—7 & g UC, FRIEPED R < . /KR CTOFHMmIC
WL7EPEE AL Wl b DB X S,

¥72 MBP1-4 (X MT1-MMP @&iEHAliE T & 2 HT1080 MIFIZ Mg 107 e e gE
FEam L, £ 0@ ERIIEEANC L Il shiz, Lza> T, MBP1-4 (I
(ZHEH LT MMP (X D IEME b S, Et&E L. £72iGMEE#% o BODIPY650/665
Wi 2, MRA~ERT 5 2 L RSN,

<~ AMBEE DA ¥ 2_X— MZLY MBP1-4 (X5 Il T, 8 HILL ESVHEEIREET
boleZ Enb, A BRI WG LEEZ AT D ENRE SN, 1 ERE

YA A =0 FREEFCIE. MBP2. MBP4 O 5. 4 BEfH#% ToOHRMIC XL v BIRRIZ HT1080
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FEIG -4 L7272, MBP2, MBP4 DB ~D LM, K OISR 3\) TOTEM:
LR ENT, EHIT, A ERTOEHACIZOW T ORFEMFHT DO 72D 1EMED R
% WE; HT1080, AB49 (25T DHMRE A iR L7z L 2 A, W& & bIC @IS
HT1080 (2 L VW mWva i 2R Lz, HTH, MBP2 23K 0 BAFARa i b 2R L
Tofe®. MBP2 DEERSIE L TOARZNRbDTH D Lai Sz, 37 b MBP2 O
FEEBANE, MT1I-MMP (2 X DM b &2 520, E 7 TG b oW i3S fg 24 L
Tz, 61 ICBWTEEICHFEL, A4 ERITBWTEE~DOEREER O
MT1-MMP FE BRI 72 1E V(L 2 7% L7272 MBP2 O ZEEELAIAY MT1-MMP % R/ &
L7 i AR 7 0 — 7 ~ ORI A LB TH D Z L &2 L Lz,

Wiz, ZOIEERS % VT PEG A XD 5 PEG (LT T R 7 e —7 % 3kEt,
Ak LTz, SRR L7 a—712807 % PEG o FHIcifFd 2% & LT, Y u—
TAEREKRE L TOREEEDOIRT &, BE~OEEEDOM ETHh o0, —F T PEG %1{&
fifid 5 Z & THTIA ANEKRT D72, IRNBIENRIET 2 ATREER B 2 b, R
eI GH BB N TOA A=V 72 BRE LTEY | BEREREDEE LM
M LD, Lo, $ kDa @ PEG OERfIC X v BEFE @M Z /D S5 mRM L
BT A RN R B RNENREDBIE D E WA FHT | 4 7= 0.3-5 kDa D PEG % fE# A
& LCEIR L7z, PEG B A DER]IE MT1-MMP & iEMEESE HT1080, K75 MEEEE A549
RS L2 BT N~ U A& WA v ERENA A= T2 L VTV PETIZ L
LRt a RiE 2 CTHRE 2IRIZ TH LN A A=V ZF G & LT, ®leA A—
7 DFER, MBP-2k, MBP-5k {Z-2\C HT1080 ffs~D mERitE%Z/~ L, 2kDa, 5kDa
O PEG EHfil & D IGRATIE DR EDSRE 47z, $7-, AB49 Il & bk L T HT1080
JEBZICH 7 0 —7 & @ < EELTEENS MTLI-MMP OIFHEICEF L7 v —7 OIf

MEAL e OMEREDS R S U7, MBP-2k, MBP-5k Z kg4 % & . L 0 &5+ & 72 5 MBP-5k
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TIRMEHRKEEZX OND NNy 7 7700 ROEENERBD b7z, MBP-2k 23
OB 2 Uic, L7cd- T, &5 2 R #&IZR 1T 2 I8 i2id MBP-2k 723 5
LA THDH 2 EDRE, PET #HliCIE MBP-2k @ BF ik 2 VW5 2 L & LT,

BF MR TH D [PFIMBP-2k £ A549 fflfia & bk LT, MT1-MMP OIEMESE
HT1080 ffEIC A EICE < ERE L. 7= MMPILEANC L 0 ABEICER—PMET L2729
EHERR T 0 —7 DA B b u TOEHCEFPEEL TS b0 LiHMlisnTz, &6
12, A ERIZEW TS HTL1080 fEBFIZ, AS49 fEf & bhis LT 1.5 fi5 & AR i\ VR
wEAR LT, £, 2R~ ER, ik & g U CERIZB W TR D S i,
NETATMEANC[*®FIBODIPY650/665 % & et & B b D E— 2 #RDiz, LI=Rn->T,
A ERIZEBWTRIEEMIT L E G~ E S %, BRI 0T MT1-MMP
IZE o THfREI., ZOMAPEEL TWD b0 LFHE STz,

F£72. [®FIMBP-2k % PET/CT A A —Y > 7B\, #&45 2 BR# 2 HT1080 fEi
ZIABRICHE U, F 2B MEHT O F: HT1080/A549 O ik iEdERG X 151 L 72 o7z,
ZOfEIE, ENENERN TR LT EREORIG LRIFEOEL 2> TR, HEL A
ERA A=V IR0 EEIICFHIIRE TH D Z L R ST,

PLE. AP TIE MT1I-MMP OBERIEMEIC L 0 IEHAL 22 T DEFA A= T
Ta—7 RO, P°F {5k BODIPY ft A PEGL~T'F K7 m—7 & kit L., A%
FHZIE L2 EE 7T R, PEG 0 FOBHNC L0 Kb SN E L fFo7 n—7
[*FIMBP-2k ZBi% L7z, Z D[ FIMBP-2k (%, MT1-MMP & PR ZAKIE MR &
bl U CHEICE < 55 L [PFIMBP-2k #¢ 5- 2 BF [l 1% 7> & 0 PET #2412 & W MT1-MMP
EE PN OB /e A A — 2 U ZITH P LT,

IHRHORER I FHBR%E LZ[SFIMBP-2k (3E%1E 2 Ei 2K X 5 MT1-MMP

OVEMEFHIZ FIRE L T OMEFA A=V /7T u—T7L 720552 L 2P 6 e Lz,
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AKIFZETIE, DADOEHZK OO, EEEGM~ N v 7 A XA Zuararr—€ 1
(MT1-MMP) OFHL &, FEBEIEMHICHOWTOA v ERET 2 B & LI-EESRS A
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