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R SZ B9 (prostate cancer: PCa)lI A D BIEIZH W TRIESMEN R DEVETH Y, TOREBE
TEMO =i %72 &> T\ D, PCa I, IIFOBEEMOFHIC LY, EMEE RO mIEIRD A
MEWEIEZ O TS E OO, HEFEH DN < BV O @RS LIRS A S —E DOEIA THE L,
INERRAE LR REESCHEDRO DN BEDOTRIIARTHL Z LR HLTND. PCa
DEEIRIRTTER, RHOEMEEIC X > TRAR L 720, WRGEHOIEICE, R EOEHES
HRBROMENE DO CEHERBE L2V, £, BREIET 572012, AR 2T O
AR T L2 ENEETHLEINTVD. 6T, BEIRLNTSGS, DRMTTERT 57
DIZ, TBRBRITHEIE LN O /e 2 RIS T2 2 LR b TS, LER-T, I8
WETEDORTERLCTHIEDMIEIZE T 2D, PCa OB ZFANFTREZR, Bz 22 WniEORE N R < LE
NTn5.

B EEA & X C I D i IR B IE LR (prostate specific membrane antigen: PSMA)IL, PCa
ORI LEVRBLES E5- L, R, REMEEICWT, BEEICHE L CTENT 5 Z ENa b
TW%. ZD7=, PSMA ZARH) & L7 BHERZIWHEDBIEL, TEHEANIT I3 O HEME AL O T s
Bot, WWEZICITEFBRORERMICADNTHY, ZORDIREGTEOWREIZTFLETLHZ L0
BFFShTW5d. £z, BRICBWTE, RIEMIEREL L TR ThhTWDS, SARIIRIL
HRAAEERINT (26 U TR 7o B R AR T D ietEn & 5. BRI, iR i o H 2132891t -
UL S 2 8T, IERMBRIE ST W RATRY IR IRICE B 2 B e WHEAD R RIC BN %
TEMHfENTWD., 22T, MIFATRONEREZICREWTIE, SEEOEREIENA NG IER
WP T 5 2 EMAREREBEET 0 1A A= U 70k, FRZ, IWHPEICEN D BOE 7 W E iR
%% (single photon emission computed tomography: SPECT)DF|HB L E T 5. —F, JRIFEICE W T
X, BENOLET, FMPIC) TAEA LR RGEFRE T D060 A—V 0 7k, FRIZ, BEH
FeAME < FERRF M AL D T IR M (near-infrared: NIR)GEIR D@ &2 FIH LA A —2 > 7 1EOF|H
PHIFRF STV D

FTBMPEE CIXZIVE T, IEAFRT LT RS TH 5 cysteine-urea-glutamate (Z succinimidyl 3%
AT 52LT, PSMA It a8 mMMERMETS2ZEE2/_HLE. SHI1C, 20
succinimidyl-cysteine-urea-glutamate (SCE)E 4% 3 7 R A2 B A L7o/bB72° PSMA 12X L TE
WHEABIRIMEZ R L, SCEBH&Z ML LIZ PSMA A A —Y v /7 u—7 ORBERIENHFETH D
ZEEPIOMILTE L. &I TAMYE T, SCE B4 At & L7z, SPECT XUINIR H#{YtA A —
U THEDTNENICE LT, PSMA ZIERIE LTy A A=V 77 a—7 OS2 G L
DOARMEZRHET S 2 & & LTz,

SPECT (23 L7z PSMA A A —Y > 77 u—7O%EZ HIIZ, SCE BHIZEAT %S SPECT ik
YR L LT, KEMOEWERESRZEED S b, BAREESESZFICEBAHINATNWDS
technetium-99m (#"Te)Z IR L7z, P"Tec ZEAT D720, [F—4r FHICHURTES BT E AL &
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FEEFR A MDA 2 0 ST U CHFEE S TEREME S L — MESI OIS W T, T a—T 051k
Atk Aale. Thbb, SEVEETH D REAROE AN, SCE B DR AT B4 8
WA B8, oA XNhEL, BUKEEEZA L TWD T =4 % tricarbonyl $H{A % R /T HE
2% L— FHIZS LT ®"Tc % SCE ‘B H#IZE A L= ## SCE #%58K(*°"Tc-TSCE) % #% it Ak L 7.

9mTe-TSCE % VT, PSMA [5Gk & 7213 et 2 FdEH O PCa AT ~DfE A SR ME 2 7 L 7255 5,
9mTc-TSCE 1% PSMA BatERa A B RAITHE A L7, £70, MEEBMEL & REAICEHE L 72/ 25,
9mTe-TSCE |L PSMA A A— v 77 a—7 L LTHARBABIMEEZAE L TC0DHZ EnB6nE
Roln. £ T, PSMA MM AL L= BT L~ 7 22 HWT, (SNETRES A BB 21T -
7ot g, #mTe-TSCE 134 512 B L 0 R BA~ERI L, 2 0@ RS PSMA Fr B9 FH Al oo 3t

HizkvplESNEZ. &51T, P Te-TSCE % AW THIFEO 2 FEOEMAZ2 B L 2T T L~ 7 A
T SPECT %1% 24T - 72t 2R, PSMA Bt i B oD 7 2 BB 2> DRI I A U, (G473 SPECT
HPSMA A A= v 77a—7L L CORNMEEETDHZ EBNRaEnT-.

WIZ, NIR #¥eA A= ZEIZH#E L7 PSMA £ A —V > 7 7 a—7 D% % B, SCE B
IZEAT S NIR#EEEFEE LT, WIKTHEAEERH Y, SWELEMENR#E 4TV % Indocyanine
Green (ICG)Z &R L7z, 51T, ICG ERIL Y7 =252 NIR #4535 T 5 IRDye M O Cyanine X
DHL, SHEOMFEZBIRL, ZN52EALLH 6 MO SCE FHEkzait - AL, Zh
5 DALEMIZHOWT, PSMA Bt Miie 2 AW 7= A E P ORI 217 - 7 /553, IRDye 800CW %
A L7 SCE #HE(R(B00CW-SCE)DfE A BIFEN e b i <, BEfF D PSMA FEERABAEAI L 0 & Ewn
BUFPE %A 7R L7z, 800CW-SCE DA BIFMEL, SCE B# L 0 b EuE = #2728 L, IRDye 800CW
DREABFED [ FICHFS L TWD Z EEH LN L. £72, PSMA Btk $ /=i r@imie 2 A
WS A R RAMEOFERIZ BV T, 800CW-SCE 1%, PSMA REMEEMALIZIZFEES Loz Do,
PSMA BRI E < FEA L, Z OfEA 13X PSMA B ABLEANC L v BlE Shi- 2 £ 225 PSMA
X 2 mWAE SR RMEA R ST, & 51T, 800CW-SCE & VT, RiFEo 2 FH Ol & B
LIZET N~ T RATOERENA A= 0 7 24T o728, PSMA B B 0 Zx % BB 2> D Rp i
HICHEH L7z, Z20%, FRER O OOl 2/ L, SOOI 2 39l L 725 R, PSMA
BEMEE IR B LIS~ D BNL o T2 EREITRD bive oz, LLEDOFER X Y, 800CW-SCE (X NIR &Yt A
A=YV THPSMA A A= 77 a—T L LTCOAMRMEEERT DI ENRSNT:

LIk, ABFZE1E, PCalZli1F % PSMA #4EAY L L7 SPECT KT NIR HeA A — V2 ZIEICA%)
R FA A=V 7T —TORBICEEEZNOT-HDOTHY, ZbOHRIE, PCa DOiiEls
P T5 B OV E ORI B A AERUE LT RPTEERIE OB I R 2R E Rt o bn e Exbnb.

INBDRERITHONT, LUTFICEFERT 5.



H1E
SPECT i PSMA 4 A— v 7 Fu—7 & LTO SCE FEAE D%

BR

FEMEREIS ) DO TREZLIE, 2015 FERFRICB W TR T 1,750 T ATH Y, FEOREEIS LU T
BIIHEIMO—& %2 E>Tn5 120 i T, AL (prostate cancer: PCa)ld, 5 H1 D B DAL
BEREEN R bE <, SR bEAIML TN ZERTHIEND. PCa OFFEE LT, H#ITHHE
W72 LIRS AV DEIG RN E N2, 7ol BICEmE g DT L O REME OV ERRN A & D
FRDININEECH D Z ENMBIN TS, EERIZ, 5 FAFERIT, ZRIERN AL ONTZGA13K 30%
EEDOTERNWZ ERHE SN TS L —T, BUE, PCa BROEERRE L 25 bDD—>L
L C, B REF EAHTR (prostate specific antigen: PSA)RREZ N EI HAL TN 5 4. PSA fii2ld, PCa &\
DEMA 7 ) == ZITITAZHTH L b DO, BIEEO @ PCa 24517 5 Z LX°, JRTEDFFE,
B OAEAZFNT 2 Z LITARETHD. 6T, BHESORIMENZ LS, BRZ2FWITH
R EnREETHL EESNTWNWDZ D, PCa DIFESFEHOWREICHEBRL, Tz, FHRED
JRAE 2 N T RE 7R T IR 2 WE DBRFE SRBE DR & 72 > T D 57,

17 SRR B O BEHT R (prostate specific membrane antigen: PSMA) X, 7V 4% X U EENMK 3 fRIEE 2 B
T BN S X7 E T D 30 PCa IBF T T, PSMA OFEH &I FIE & Bz ARk 100 7> 5 1000
RN, %rZ, REME PCalZiWC, HEMEEITHELZEMA R OND Z LEAHEENTND
013 F 7=, [RAH 787 E1E PCa DIFHDHEITIZFE W ESN T 5720, HBESCEREIZB W
THRBENTLHEL TWD T ERREINTND U LR -> T, PCa OBZKI K ONEE DR /71 &
LT, PSMADSKRERIERZHLDTND 516,

PSMA ZAEAY & L7 BHERZWHEDBFEE, TRMEATICIENEE OFHl-CEsB OB, 1GFRIIT
FEHEORHRHITAZD TH Y, ZOROERTEORECHFLET 2 2 LntiirrshTng >, =
D HWZERT D7D, ERRENOERE RN L IFRBEBANER 3+ 2 35 2 L3 AR
72, BT % i (positron emission tomography: PET)< B - i H I Jeg #5148 1 (single photon
emission computed tomography: SPECT) % MW\ D ZEF 53 FA A —2 0 ZHEOHMANRHEEN TN D 18
FriZ, 9 DHEPERAL TSR OM BRI & <, BARRE L Z W2 Linb, PET (2~
TIRAPEICEN TV S SPECT OFAAEIFF ST 5 1920,

BUEE TIZ, PSMA BT NVH I UBRIIKGIREIEZ A LT D 2 EI2HESE, PSMA X L THb
AMEATHILEME LT, RAKRCBELEY ToH 5 2-(phosphonomethyl)pentanedioic acid
(2-PMPAYS L /)L % 2 VEREHIENH T LT RAL AW TH D N-[N-[(S)-1,3-dicarboxypropyl]
carbamoyl]-S-3-iodo-.-Tyr (DCIT)** % 72 £ 3B ¥ S 41 C & 7= (Figure 1-1). Fr@MF2E=TlE, 7 v I
o A IEXH Y LT RULAE Y TH 5 (S)-2-(3-((R)-1-carboxy-2-mercaptoethyl)ureido)pentanedioic acid
(Cys-C(O)-Gluy (K =376 nM)IZ35 B L, LAY succinimidyl % AT 5 = & T, PSMA 2%
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LERMENK 6 (50 B35 2 & 2R L % & 512, succinimidyl-Cys-C(0)-Glu (SCEYE #4(K; = 62.1
nM) 2, SPECT HER T 2Kt a v EPDZEALILEY TH 5 (25-2-3-((1R)
-1-carboxy-2-((1-((R)-5-carboxy-5-(2-(3-['**I]iodobenzamido)acetamido)pentyl)-2,5-dioxopyrrolidin-3-yl)thi
o)ethyl)ureido)pentanedioic acid (‘*’I-IGLCE)* 7% PSMA (2%} L TrWEA B2 R LIZZ LD,

SCE ‘B &AM L L2 PSMA A A=V 7 70— ORFIBBIKNELTH L Z LEPELMMT LT
t@gmepm.Lﬁw”lm«ﬂﬁEhmma@ﬁ%5%Vvﬁx%%uﬁj%ﬁ:%mt‘Eﬂﬁ?%&&
~OIFFRAEREN G <, BERA A =T 0 72T TeDIITENE RO I T+ 2 tiEa A L TF
59, MlEe~OIERF R R ERME A UGET A HLEMER S 7. ZOFRKRDO—>2 L LT, P-IGLCE
DOIFRMEN LLIEH) N Z & (cLog D: 014235 2 Hiv7=. PCalIENEN Y R Eiog s ~ii LoT
W2 ERRESNTEY ¥, EBEAPRICHIE T 2 72 O I3EREANEDS TH DTSR 2 £~
ERTENZ EREE L. £ 2 CTARFETIE, "PIIGLCE DOiRAENEZ & DI S, fhfigs~
DIEFFRMERE A SET D 2B E LT, #i8l SPECT I PSMA A A —V 0 77 a—7 O3 %

At L7z,

IB] Z W Fakath T, RSB AR S5 2 &3 LW, 7 Vit s
LT, BLZHARTKRAENEO @O S B OE AN Z 51 L7-. BESREREIL SCE B#IC
EHEEAT D Z LIIRARETH D720, [A—5 7P PSMA GRFGHNL & H M4 B A R T %
ML CTHT 5 EREMES L — MEAHOBESIZ IS T, Bi72 72 SCE FHEAR D4y T34t &R AT,
BARWIZIE, 7 iRl LT, BProfbv i, BAREEFEGZEICR DA S THS
SPECT ¥4 C& % technetium-99m (™Tc) % i8R L 7= 28. 9" Tc |3 [ S8 W fciim 72 I8 (6.01 FRRRE)
KRR NF—(141 keV)ZH L, PMo-""Tc ¥ =R L —HIZ XY HFFHRAIEETH D72, in vivo
FSPEEIRGSOERICB N TR bEWVWEIGEZ EH TV D, ERRMES — MREEIZIE, AKEMER
T = N tricarbonyl $51K % 25 55 122 AL FTHEZS iminodiacetic acid (IDA)% i8R L 7= 2°. IDA 12 &
D%Wéhﬁ”mt«mk:T Tz 1O LTEY, “Tc' (CO(IDA)BEMIT, Bl ~H<

IZBAT LERt S 5 1 %ﬁbfbé EMFHINTNDTED O, I~ DOERE AR ATRE TH
ék%z%hé.it,mA:;D%méhé”Wb«nmmm%mﬁjmmmnyﬂﬁkf%é
72, 77 —~a7 7 Thd SCEFHEDGFIEAMESNDEENNSNEZZHND. ZRETIC
W OO T (CO\3 AT Z (T HPSMAZIER & LicA A=V 77 a—TR@EInTnb b
DD, WTINHHMEEITEEMZHOZEHATH Y 332, IDA LV EREINTAENEAET D
=T EHE STV, 2T, ISR RAER A KBS 2 L2 HME LT,
KREEMED R <, AIZHE L7z “"Te ' (CO)(IDAMEIE %, 'SILIGLCE & RRRDIR 8D U I —% L
T SCE ‘HH#~E A L7z ®"Tc-TSCE (cLog D: -3.14) & #% &t « 1% L(Figure 1-2), SPECT A PCa A A —
o ra—7 L LToaAMEETHE L.
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Figure 1-1. Chemical structures of GCP-II inhibitors, phosphonate or urea-based compounds.
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Figure 1-2. Design strategy for *™Tc-TSCE.
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R, T T AT R RASH, AU bR RS, FoMisEkktt:, Sigma Aldrich #f:
MBI LT, FIESBURIR Y v~ 7T 7 ¢ —4E@EI2E, LERaH S A 8k e o5 Bugik
J < s 72 A7 A(EPCLC-W-Prep 2XY; & A > 7 (X F ¥ —MjEk): No. 580D, # Hiws (I & [#]
TER): prep UV-254W, 75 7 > 3> a7 Z—:FR-260)%{# il L, HI-FLASH COLUMN (FH#H4f: ~
U A7V SiOH, R7 —HA X 60 4> 7 A hra—5n, KiF£:40 um, BT LY A XL H 5L 2L)
F L OVINJECT COLUMN (F88#44: > U B 7L SiOH, AR T —H A X160 A4 7 A k1 — A, Ri1-£: 40
um, H 7 ALV A XM BDH VT L)ELEEF L2, 'HNMR (Zi1%, B ARE RS INM-ECS400 %
AV, tetramethylsilane & PNHEMEEME & L CTHIE L7c. REFELFA 4 AEEE5HT(APCI-MS) 35
LT L7 o 2T L— o I AVEESHTESIMS)IZIE, MRSt B el ® s o~ k5
ZEBSHE LCMS-2010 EV & 5\ % LCMS-2020 % W CHIE L7=. Na["»II 13k E 4 MP
Biomedicals X U/ N—F v — Uy NS L VIBALIZbOEEH L. 773 F
-10M ([Tl 7 7 2 F U LT U ULNIAERAD T 4 ¥y 7 ZRASHE L VAL b O 2 fl
A L7=. 2-PMPA X Tocris Bioscience ft: L DA L7 b O &FHEH L7z, Cys-C(O)-Glu IE, = KM
LRSI AR 2K L= b O &2 # ] L7=. Isolink kit iE Paul Scherrer Institute J2 ¥ A L 7=.

~A 7 aE AW KINIZIE, CEM i~ 1 7 v S E(PETWave) = i L7-. &iEiRiks v
~ ~27'Z 7 4 —(HPLC) 1Z1%, ML EEBERTHR LC-20AD & % W X LC-20AT #fEH L, Mtigs

E L TEIN AT FVIRHER SPD-20A & HNL T 0 AT 4 ISR v FL—v g v —x
A A—=H—TCS-172 & % W\ T = — /LIRS 18 HPLC AU B 2% US-3000T 2 H L
7=, BEMBICHW 2 EHMKIE MQ Integrall5 (HA I U ARTHENSH)ZHW TR L2, e Hl
ENZIE, 73— > =L~ —11:5 Wallac WIZARD 1470 & %\ % Wallac WIZARD 1480, 35 & U ALOKA
LR 2 U — X —Z (IGC-7) & AW THIE L7=. PSMA &Mt b PCa HI(PC-3) &% () PSMA 54 & b
PCa #ifl(LNCaP)% DS PHARMA BIOMEDICAL t:X WA L7=. C.B-17/Icr ++& % C.B-17/Icr
scid/scid Jol <~ ZATEARZ L7 X g L7z, SPECT/CT #4121 FX3300 (FX3300 imager; SII
NanoTechnology Inc., Northridge, CA, USA)Z i f L 7-.

Re-TSCE }& T} #"Te-TSCE FE 2k BBk A D& Rk

4-(Benzyloxy)-4-oxobutan-1-aminium chloride (2)

7w UFRBACT, 4-amino-n-butyric acid (1000 mg, 9.69 mmol)Z X2 /LT /L =2 —/1(10.0 mL)IZI
fitlL, ELF¥aT——7 3A MO LT A4 =/1(1730 mg, 14.54 mmol) &K _ETIIx7-%, =R T85
SRR Lo, IR E%, REAHR— T VIZENL, B4 FABRICE Y Rl arE L.
AXHFUEMZ DT L THfGm S, B 2 ZIE 1692 mg (76.0 %) TfF7-. 'H NMR (400 MHz,
CDCl) o: 8.23 (s, 3H), 7.25-7.37 (m, 5H), 5.07 (s, 2H), 3.09 (br, 2H), 2.50 (br, 2H), 2.10 (br, 2H). ESI-MS
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m/z: 194 [M — CIJ".

Benzyl 4-[bis(2-methyoxy-2-oxoethyl)amino]butanoate (3)

TN EHAT, (LAY 2 (2667 mg, 11.61 mmol) & ¥ A F LRV AT 2 R(30.0 mL)IZIEMEL, &
[ 71 1) 7 25(4809 mg, 34.8 mmol) & OF methyl bromoacetate (5328 mg, 34.8 mmol) % )l . 7214, 80°C T 9.5
PR Lo, BOSHRICEEMK Z N A 7ok, Hifg—F L Chhi L7c. AikE 2 fafn Sk Tt L
71, HEAKEEET NU U LTHAKL, MEEE L. REZEIRT T L~ (1) % VI &
THVIV TN T L~ NI 7 4014 L, BRI 3 Z I E 2519 mg (64.3 %) THE72. 'H NMR
(400 MHz, CDCl3) &: 7.35-7.36 (m, SH), 5.11 (s, 2H), 3.69 (s, 6H), 3.53 (s, 4H), 2.75 (t, J = 6.96 Hz, 2H),
2.44 (t,J=17.54,2H), 1.77-1.84 (m, 2H). ESI-MS m/z: 338 [M + H]".

4-[Bis(2-methoxy-2-oxoethyl)amino]butanoic acid (4)

TA EKT, (bAY 3 (1180 mg, 3.50 mmol) & FEE = F/1(10.0 mL)IZ¥f# L 7=. Pd/C (130 mg)
EINZT-%, HEEICKBNEZKEDNATERL, =IETO6MHEMLIBELEZ. vI74 FARICk
D AR AEFRE L, BT LTS L. WA TR E L, B 4 2 BEH#RO RISV,
'H NMR (400 MHz, CDCls) &: 3.72 (s, 6H), 3.58 (s, 4H), 2.82 (t, J = 6.38 Hz, 2H), 2.52 (t, J = 6.67 Hz, 2H),
1.77-1.84 (m, 2H). ESI-MS m/z: 248 [M + H]".

Succinimidyl 4-[bis(2-methoxy-2-oxoethyl)amino]butanoate (5)

FHEHOILEY 4 (1805 mg) & ¥ A F /LR /L AT 2 R(18.0 mL)IZf# L, N-hydroxysuccinimide (840
mg, 7.30 mmol) &z T} 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (1399 mg, 7.30 mmol)
ANAT-4%, =R T 12 REfESE Lz, BSOS B REKSE T R U U 2OKESK A N2 -1, Wik
FLTHIH L7-. AHE 2 fafn K T L7k, BOKREET U O A THKL, BIEEE L.
PRI Z iR = F )/~ () ERHEEEE 55 VB AT Lo a~ N7 77 0260, BWY
)5 # I E 1227 mg (51.1 %) TH3+7=. ESI-MS m/z: 345 [M + H]*, 343 [M — HJ.

Methyl 2,5-diox0-2,5-dihydro-1H-pyrrole-1-carboxylate (7)

7T REAT, maleimide (2427 mg, 25.0 mmol) % FERE = F/1(20.0 mL)IZ¥AfE L, N-methyl
morpholine (2529 mg, 25.0 mmol) X O¥ methyl chlorocarbonate (2363 mg, 25.0 mmol)Z K _E T4 (21
7ot%, 0°C T30 ek Lc. ZOBEIRIZREL, 12 R Lz, SR EZ iR T v 2 AT
Ve L, KA BIEREE Lz, BRELZEIR T v/~ (V) BRI 35 UV 5 v a~
N7 7 42A L, BB T & UE 2080 mg (53.6 %) TH37=. APCI-MS m/z: 156 [M + H]".

tert-Butyl (5-(2,5-dioxo-2.5-dihydro-1H-pyrrol-1-yD)pentyl)carbamate (8)
N-(tert-Butoxycarbonyl)-1,5-diaminopentane (488 mg, 2.41 mmol) % fafn s /KE T ~ U 7 LZOKEEHR(10

7



mL)/1,4- A F % (2.0 mL)EKIZEME L, K ETIREW T 22 TN A T-1%, =8 T 2 Reff#R L
7o BRONRICEBMK 2N 2 721, 7 aad/L ATl L7z, A8 2 BKmEE T N U o7 ATk L,
BT L LT, BREEERT VXY (2R T2 DV h v a~ N7 5 7 412t
L, HEO% 8 ZUL&E 251 mg (36.9 %) T437=. ESI-MS m/z: 283 [M + HJ".

5-(2.5-Diox0-2,5-dihydro-1H-pyrrol-1-yl)pentan-1-aminium chloride (9)
{EE% 8 (251 mg, 0.89 mmol)IZ 4 N Hife/Fils — F WIRIE = Mz, FBSMIZIEE 9 Lz, Z0tk,
JEREEL, B 9 2L E: 178 mg (91.9 %) TH7=. ESI-MS m/z: 219 [M + HJ".

N-[5-(Maleimidyl)pentyl]-4-[bis(2-methoxy-2-oxoethyl)amino]butanamide (10)

L& 5 (281 mg, 0.82 mmol)% 7 & b= k U /(7.0 mL)IZI&fE L, {LA% 9 (178 mg, 0.82 mmol) Kz O}
N,N-diisopropylethylamine (210.9 mg, 1.63 mmol) % N 2. 724, =86 T 4 Refflisde L7c. ROSHRITE MK
AIMZTt%, BT VOl L7z, A8 %2 Bokmile T N Y o ATHRK L, BIERE Lz, 7Rk
EraaR/V LA ) =AY EEREREE T2V v rsa~ 777 012640, BB 10
% IV & 264 mg (78.5 %) T157=. 'H NMR (400 MHz, CDCl;) &: 6.70 (s, 2H), 6.17 (s, 1H) 3.71 (s, 6H), 3.50—
3.53 (m, 4H), 3.20 (dd, J = 6.96, 13.33 Hz, 2H), 2.73 (t, J = 6.38 Hz, 2H), 2.27 (t, J = 6.96 Hz, 2H), 1.75-1.81
(m, 2H), 1.57-1.64 (m, 4H), 1.48-1.56 (m, 2H), 1.24—1.34 (m, 2H). ESI-MS m/z: 412 [M + H]".

N-[(1R)-N-({2-[N-(5-{4-[Bis(2-methoxy-2-oxoethyl)amino]-1-oxobut-1-yl }amino)pentylJsuccinimid-3-yl} thi

0)-1-carboxyethyl]carbamoyl-L-glutamic acid (11)

LA 10 (21 mg, 0.051 mmol)& 7 & =k U /1(0.60 mL)IZ¥Af# L, Cys-C(0)-Glu (16.5 mg, 0.056
mmol)ZK¥EK(0.20 mL)~J1z 7%, 1 NKELT R U o A/KEHK T pH 6.0 — 8.0 [ZFHEE L, =EIETI
WEEHE LU7-. Btk HPLC &2 AW TSI L 7=, 7 7 A0F YMC-Pack ODS-AQ 20-mm x 250-mm % fiff
ML, A% 7 —/VRE 30%0 GG LT, QX7 a~ NHBENS 60 531200F T 30%0°5 80%
&L, i 5.0 mL/min CTf7 o 7=, BUSHZERZ 1TV, BRI 11 2 L& 10.6 mg (29.4 %) TF7=. '"HNMR
(400 MHz, D,0) 8: 4.45 (d, J = 4.58 Hz, 1H), 4.17-4.23 (m, 5H), 3.94-4.00 (m, 1H), 3.75 (s, 6H), 3.41 (t,J =
6.87 Hz, 2H), 3.31 (t,J = 7.16 Hz, 2H), 3.16-3.25 (m, 1H), 3.13 (t, J = 5.15 Hz, 1H), 3.07 (t, J = 6.87 Hz, 2H),
2.96-3.01 (m, 1H), 2.60 (dq, J = 18.90, 4.01 Hz, 1H), 2.42 (t, J = 7.16 Hz, 2H), 2.35 (t, J = 6.59 Hz, 2H), 2.09
(td, J = 13.60, 6.87 Hz, 1H), 1.84-1.96 (m, 3H), 1.85-1.88 (m, 3H), 1.38-1.50 (m, 4H), 1.14-1.20 (m, 2H).
ESI-MS m/z: 706 [M + HJ".

Re-TSCE (12)

LA 11 (3.5 mg, 0.0050 mmol) % ##/K(0.45 mL)IZIAME L, [Re(CO)s(H20):]" (0.050 mL) % fil % 7=

#%, INKERLT b U o7 LKEEIE pH 6.0 — 8.0 IZFH%E L 7=. 17 bars (max), 300 W (max)D~ -1 7 i

WS T 110°C, 5 3y MINEV L 72#%, HPLC 2 AW THELL 72, 5 T L1F 5Ci5-AR-IT 4.6-mm x 150-mm
8



AEHL, A% —/VRE 15%025E LT, ARIXZ v~ MRABEZDD 60 7120F T 15%02 5
80%& L, ¥t 1.0 mL/min TITV, HAYY 12 #457-. ESI-MS m/z: 945 [M — HJ .

9mTe-TSCE (13) D ittt &

Na”™TcOs4 (300 pL) % H 7 ANA T E L, BB EHE/K T 1.0 mL (12 A AT » 7%, IsoLink kit for
Tricarbonyl™ |Z &% N 2 7. 100°C T 10 3 EMEL L, [*"Tc(CO)(H0):] 2 Fi% L7 %, {ba® 11
(0.50 mg, 0.71 pmol) 23S A 7=/34 7 /W2 1.0 mL Iz 7=. ¥Eg% VT pH 6.0 — 8.0 (ZFH%&%%, 17 bars
(max), 300 W (max)D~ - 7 RS T C 110°C, 5 4MNEAL, HPLC Z W CTHRILZ. T 4
1% 5Ci5-AR-Il 4.6-mm x 150-mm ZfEH L, A&/ —/VRE 15%» LG LT, Afdix7 v~ NHlA
By D 60 32T T 15%035 80% & L, fiitif 1.0 mL/min TfT - 7. /3Bt L 7= ¥&i % Sep-pak C18 Light
ERHWTAY ) —ZEEES L, 73 TR % AW TR L.

BKNE DRl
Wik HPLC OPRFFRFFIZ LD #"Te-TSCE OFAMZFHMEI L7z, # 7 Al 5Cis-AR-II 4.6-mm X
150-mm Z M L, A%/ —VRE30%L D 7 a~ F&BAL, AELEZ v~ hBEATE 10 55705 20
DT T30%0 5 60% & L, itid 1.0 mL/min T1T - 72. it &49) & LT, "*I-IGLCE K& OV #1-DCIT
%%%ﬁ@é\ﬁkﬁ% CHE->TEML, FERDSM TR ZFHm L7,

kil b

LNCaP #ifa K O PC-3 MifE DO £5#8121% 10% Fetal Bovine Serum (FBS)% A Roswell Park Memorial
Institute 1640 (RPMI 1640)i= 7 L% 3 (1 mM), ~2=3 U 2(100 UimL), 2 kL7 h=A 3 2(10
mg/mL) & {RE LIz MiZ2 6 L, 37°C, 5% CO, Bl FIC CTHE#E L7-.

i - B P EE AT

LNCaP #fifd(4 x 10° cells/well) 2 TN PC-3 a4 x 10° cells/well)& 12 7 = /L7 L— NI L, CO,
A U F 2 N—F —T 4R FFEEs R L7c. A BRER, £ 7 = /L% 500 uL O 7 > & A FEH (0.5%
FBS &4 RPMI K5l T 2 [BIWEH L7=. %7 = /LIC P"Te-TSCE (74 kBg/mL)Z 1%, COyA > % 2
—Z—HT 1A % aX— L7, FEFFRAFE AL 1.0 mM @ PSMA BHEHI(2-PMPA) Z il % C
R L7, & T = V% 500 pL O 7 w2 A FESHEC 2 [T, 0.2 NKER(LT B U o7 2 KERIE Gl
Mo R Sz, MRS Lo e 2 o~ 7 o 2 —TEHAI L, # 287 R CHiIE LT,




it BN A A

LNCaP #fifd (4 x 10° cells/well)& 12 7 = /L7 L— NI L, COyA ¥ F = X— X — T 48 [
B LT-. B A TRER, £V /L% 500 uL O7F vt A FEH (0.5% FBS &4 RPMI 55i#) T 2 [a]
Pevgr Uiz, &7 = b2 P Te-TSCE (74 kBg/mL) &% T8 2-PMPA (10 pM - 10 uM)Z il %, COp A > F =X
— X =T A v F 2= L1z, KTV V%A 500 pL DT vt A AEHT 2 BIEEAE, 02 N
KRBT B U D LOKVERR CHERE 2 A fE S 7. MRS Lo dRe 2 o~ o v 2 —CRHIL,
50%PH. 3 (ICs i) % GraphPad Prism 5 (GraphPad Software, Inc.) CHH L7=. xf#{LEME LT,
IB-DCIT % T, P"Te-TSCE & [FIER D G UM 2 374l L 7-.

PCa BHHET L~ 1T X

B FRII T K LB ERE B S CORRBEZT, £ OfEEH2385F L T{To 7. 5548 L 72 LNCaP
ML O PC3 Ml 25 gL R Y Py s 1mM = F Lo UT 2 R CULEL:, U ERiEE R
K(PBS(-)) CHRE L, Mk zit4 L7=. PBS(-) : BD Matrige]™ Basement Membrane Matrix (1 : 1)
THUfRR B 2T L, ~ 7 A D4 FEIZ LNCaP #ifu Z 4 L (1-5 x 10° cells/mouse), /& F k(2 PC-3
HIE 2 BAE L 72(1-5 x 10° cells/mouse). PCa &7 /L~ 7 A [TJEJR EEE DS 5-10 mm F CTHlE L2 AT
FEBRICHEA L. BRI L= T /b~ 7 A LNCaP #7i 5K O PC-3 F HICE 1T 5 PSMA HELOH
BTy 2L 7wy MR ORER U, kA BIE, & X0 B iRmes BLE A S A s
FREIRIC AR L, 12,000xg C 10 230 L7z, R EULL T 1 mg/mL (Z 4 /37 B % ek,
laemmli sample buffer & JEF1 L, 100°C T 5 7AW L7z, BXIKENT 5 - 20% Tris-HCl 7 /L& IV T
20 mAML(CEREE) T 90 it~ 7. ED1%, A X —/LT 30 PREIKIL L7 PVDF 54 T
100 V (BEFEE)T 1KY =2 % 7 vy h&{To7z. #5514, PVDF I 5% AF LI NI EH
PBS-T (0.05% Tween20)T 1 FEfl7 v v > 7L, $Hi GCPI Hifk (GCP-04: 1000 {%47fR)E 7= i1dht
GAPDH $Hi{£&(14C10: 1000 {57 R) 2 M1 2 T 16 Kfff] A o~ F = ~X— K~ L7z. PBS-T T 5 434 3 1]
# 0 L, HRP AE5%HT mouse IgG1 TR (2000 £ 458) F 7213 HRP £5£3%4HT rabbit IgG HLA(2000 {5 47FR)
AWML, FR T IRFEA % a_— b L. 5 M OW%E 3 B4 0 IR L7k, (g et
TR L7z,

RN 5341 F2 B

AP KR S 72 ©"Te-TSCE (74 kBq/100 uL) %, LNCaP #if1 & PC-3 il & B4l L 7= PCa
BAHET L~ 0 ZCRBIRIE G L=, = 7 REFTEDZ A LW A > FEEE% 54y, 304y, KUN120
IINTBWCHrEARER Lo, iz B U7-%, MERZRH LT, E&ECERE LR ZIE L,
FRRA~DOEM 250 U7z, FLEREICIE 2-PMPA (10 mg/kg weight) 2 25 5. L, &5 120 5% I8 5
9mTe-TSCE DR 5340 Z 2 Al L 7=

10



/B SPECT/CT

LNCaP #f & PC-3 M2 B L PCa BIEET L~ A% A Y 70T TRk L, AEFAHKIC
B iRt <72 #™Te-TSCE (9.45 MBq/0.3 mL) % B iR 5- L 7. PHEREIZIE 2-PMPA (10 mg/kg weight)
itz b U7z, 51% 30-64 57 KO 120-154 53 DFIZ SPECT #8217 - 7=. SPECT #RfQIZITER
1L.0mm, FBAHEHEIOMm DL 7L A—al A—F—%H L, =3x/VX—IEE *"Tc ® 140
keV Z HULNZ 20%IC3E, [EHAYEE 35 mm, [EIEAA L 3600, #EZRFH] 60 #, #x52MI%k 32 B TIT
>7-. SPECT 1% \Z CT #RMB(ZEM /3 fiFHE 50 um, BT 60 kV, BT 310 pA)Z1T->7-. SPECT
DEFT — 1% 3 IR ordered-subset expectation maximization (OSEM)VE(Z L 2 BHE FAERL 217>, CT
DT — IR 7 AW A X 0177 x 0.177 x 0.177 mm® TO 512 x 512 x 512 OEHEITHIE LT
Feldkamp O FFAERLIEIC K DB ERER 21T 7=, 3 IRTT — TR FALH Y 7 7 =7 AMIRA
/N—7 3 > 5.1 (FEI Company)(Z C SPECT/CT O W& #5217 - 7=.

BT

HEHENTIZIE Graphpad Prism (GraphPad Software, Inc.)Z{#H L, Mann-Whitney's U test F 721
Bonfferoni multiple-comparison test {ZC P<0.05 DIGEIZHEEZEH D & L.
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Re-TSCE }& O *Tc-TSCE #E % ARk D A %,

Scheme 1-1 (278 L7 B AHRIEIZ L VD, Re-TSCE &AL L7-. 4-amino-n-butyric acid Z JFftE LT 4
TREAZRETLEY 5 ISR 23.8% T 2. {bE 6 2 HFEEEE LT, 3 TRAR AW 9 ik
I3 23.8% T2, D% ALAWS ERIG S5 2 & TEEM 10 % 78.5 % T, & 512 Cys-C(0)-Glu
M ERISEESE 25 Z & T P Te-TSCE AT ALEY 1) ZRINE 2.1% TH7. 61T,
[Re(CO)3(H20)s]" & i &8 % Z & T, Re-TSCE ({LEW) 12) % #ULHE 0.61% THH7=.

BrCH,COOMe
e socCl, H:ﬁWOBn K,CO4 M0, N OB Pd/C R
o BnOH & o DMF MeO,C” o AcOEt Vo, o
1 2 3 4
L o
N-hydroxysuccinimide o
WsCI MeOzCA)NW ﬁ
e g
DMF MeO,C o)
5
H )
o \ NH
N-methyl morpholine 7 o— BocHNC,HgNH, o NBoo 0 SC(P
E‘éNH Methyl chloroformate QN% NaHCO, J_/_/ HCI/AcOEt
_— _ —_— N
Y AcOEt yo° H,Oldioxane E\i‘“ |
Y 0
6 7 8 9
o MeozcW o o
(5) H A Cys-C(0)-Glu Meozch\/\)LNWN
__ DIPEA | MeO;CANWN\/\/\/N ﬂ, H COM
o
MeCN MeO,C o 0 MeCN/H,0 s,
10 11 Hozc/'\N)LN COM
H H
oc, | .09
U i
oC AT
[Re(CO)y(H;0)]" 0 H ﬁz
_— >
O d o” COLH
Microwave ™ JOL
12 (Re-TSCE) HO,C™ N "N "COaH

Scheme 1-1. Synthetic route for Re-TSCE and precursor of *™Tc-TSCE.
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9mTo-TSCE (13) Db 54 ik

Scheme 1-2 (2 #"Tc BEak#t s 2 759", Na®™TcO4 2> 5 IsoLink kit for Tricarbonyl™ % HNTFA%L L 7=
[*"Tc(CO)3(H20)3]" % #Te HEaRIBMALEM NI A, ~4 7 a0 = —7 2 W e | BB RIG AT

o>7=. HPLC |IZ X W EHRI L, “"Tc-TSCE (LA 13) % LRI R 14%, b 2RO 98% L
LT

MEOQC o OC,, ‘ \O (o]
MeO,C N\/\)L [ Q@Tc; :/[/ i 7
ez
~ H/\/\/\N oC (‘) N\/\/u\u/\/\/\N
o\ COH  [¥MTg(CO)3(H,0)s]" d p CO,H
_
S0 H,0 5L o
HO C/'\NJkN COH Microwave B
7NN 2 HO,C” NN CosH
1 13 (%" Tc-TSCE)
Scheme 1-2. Radiolabeling of ®™Tc-TSCE.
B D R

IB-DCIT, 'I-IGLCE, KUY #"Tc-TSCE DO FLKM: 2 WikH HPLC OPRF#RF[H (retention time: Rt)7> 5
R L7, ZORER %A Table 1-1 (2783, “"Te-TSCE 1% 'PI-DCIT & [FIFRE ORFFIF R 28 L,
IB[-IGLCE (Z M THUWMRFFRF 2R L2 Z & 0v D, P"Te-TSCE 13 "PI-IGLCE 2 b~ TR AN )
L2 EnHALNE T,

Table 1-1. Retention times of '>’I-DCIT, '»I-IGLCE, and *Tc-TSCE analysed by reverse phase HPLC.

Compound Rt [min]

“1oeIT 14.90
*°lIGLCE 23.03
*"Tc-TSCE 13.64

13



i o B PR AT

9mTe-TSCE @ PSMA (257 5 it G B RME 2 33~ 5 72912, PSMA MG (LNCaP) & U PSMA
FEMERI(PC-3) 2 IV CRE G ISR 2 514 L 72, E72, FERF RS S Z25EM 9 5 729012, PSMA FH5E
F(2-PMPA) Z Il 2 ClRIBEDIRFT 21T > 72, EOFER % Figure 1-3 12787 . PSMA [THUAEIR Sy 172
EDY Ty RBFEGTHZ LT, PSMA-U B FEEENP T KA b —3 22 L0 N ~HNTE
LENDTENAMBITND % 2 2T, MIICNTE (L SN B BE 2 M 975 2 LI K 0 EFl L 7-.
9nTe-TSCE 1% PC-3 M ~D#EAIZH2(0.30 %ID/mg protein), LNCaP ffiZ 10 5Ll B < fEA
(4.05 %ID/mg protein) L, %7z, 2-PMPA OILIRANZ L D, LNCaP fifld ~D#E S 1E 0.49 %ID/mg protein
F CIHE S, PC-3 Mild~DfEA 132 b L 727> 72(0.33 %ID/mg protein) = & 775, PSMA [ZHRFET
IZHES LTV D ATREMED R S 47z,

5_
*

= |

s471 [

S
¢ 02-PMPA (-)
s @ 3 -
S E B 2-PMPA (+)
235 24
=l ®]
(O
S8

L1

% il

. B @ ——mm

LNCaP PC-3

Figure 1-3. In vitro cellular uptake study. The internalization of *™Tc-TSCE into LNCaP (PSMA-positive)
and PC-3 (PSMA-negative) cells after incubation with or without 2-PMPA was evaluated. Values are
presented in units of % Injected dose/mg protein. *P < 0.05 vs PC-3 without 2-PMPA and TP < 0.05 vs LNCaP
without 2-PMPA. (n=3)
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it BN A A

9mTe-TSCE @ PSMA (Zx1 3 2 i & BNt 2 E &AIZEHE 9 5 72912, PSMA [HEHIT & 5 2-PMPA
Zwie U 7 RE L, LNCaP fifax W CHRAGILEERZIT 7. E72, I-DCIT % RO FMET
R L7z, & OFE R % Figure 1-4 (27”7, "PI1-DCIT K& O *"Te-TSCE OMIfEIZ I3 1T D k4 BEDS, 2-PMPA
DRFERIFINART L= Z £ 5, PI-DCIT KO ®"Te-TSCE 1 PSMA (Zxt L TREAMHEE AT 25 2
& DR ST B-DCIT KOV Te-TSCE (2% % 2-PMPA @ 50%FHERE(Cs) B L7 & 2 5,
9mTe-TSCE (25 L T 3.4 nM, '"BI-DCIT {25 L T 0.080 nM Td - 72. Z DffRI%, “"Te-TSCE @ PSMA
~OFfEEEE S0%ET H7-DI21E, "PI-DCIT O PSMA ~DfEA&®RE 50%MHET S Z LITk~ T,
40 EEVIRED 2-PMPA BULETHDHZ L AR LTINS, T72bh, “"Tc-TSCE @ PSMA ~O®
FEABFMET PI-DCIT IR TEWIZ L EZ/RLTEY, ®“'Te-TSCE X PSMA A A—Y 77 a—
7L LTHa /e A B2 3 5 alRe 0 R S .

9nTe-TSCE 73, BEfFD PSMA &) & L7z I-DCIT I[ZHEA_TEWEAHE M2 /R LZBHh & L
T, 'I-DCIT O % Td 5 tyrosine-urea-glutamate & FLie L C, SCE ‘B #£723 PSMA (2% LT LV &
B2 HE T DA EENEZOND. F72, P Tc-TSCE O v 7 F/VHER TH D 7 =4 1%
tricarbonyl $51K, M O'Z# L SCE B A Y o —fEIE PSMA ~DfEAICH G L0 EEZD
AU 33 9MTe AT B 7o OICEENNC 2 v %Y MR E IG5 Z & T, SCE ‘BH#d PSMA 1T
KT OMEEBAE~NDADEELMA LA ENTERLZI L —RWELTEZXLNDLD B, FEMi7H
HIEZH S22 Tlidzeu.

- 9MTc-TSCE
-3- 125.DCIT

Log [2-PMPA] (M)

Figure 1-4. In vitro inhibition assay. Displacement curves of two radiolabeled probes, *™Tc-TSCE and
1251-DCIT, in an inhibition assay based on the binding of 2-PMPA to PSMA. Values are shown as the means +

standard errors of three independent experiments. (n=3)
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PCa BHHET /L~ 2 DIER

LNCaP #ifid }z O PC-3 HifldiC 3651 2 PSMA ORBLELZ VT AZ Ty MIEVBELZ., £0
%, C.B-17/Icr scid/scid Jcl ~ 7 AT LNCaP #ifid % OF PC-3 Ml 2 BhE L, Fafiiikein® 5-10 mm £ T
i L72HF S C PSMA OB EZ BT L7-. £ DR % Figure 1-5 12789, LNCaP #llgicB\C,
PSMA OFBIRFEGR S N7z DD, PC-3 MlIZIH W CIIHER SR o T-. TR O % Bk
L7 IRICBW T, RERIZ, PSMA OFEHLIE LNCaP IR TO A8 ST,

A
kDa

250
150
100

75

50
37

1 2 3
o
- o | Anti-PSMA
(GCP-04)
Anti-GAPDH
w1 @4c10)

Lane 1: Molecular weight markers
Lane 2: PC-3 whole cell lysate
Lane 3: LNCaP whole cell lysate

kDa
250

150
100
75

50
37

¢

(GCP-04)

.
we @ Anti-PSMA
.

Anti-GAPDH
(14C10)

Lane 1: Molecular weight markers
Lane 2: PC-3 tumor lysate
Lane 3: LNCaP tumor lysate

Figure 1-5. Western blotting of LNCaP and PC-3 cells (A) and tumors (B). PVDF membrane was incubated

with anti-PSMA antibody (upper) and anti-GAPDH antibody (lower).
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RN 53 AT D FFATh

9mTe-TSCE ODIRNZEE) 2 Mt~ 5 72912, LNCaP MIABAEET L~ 7 A Z HW TERN A iR A
ITo 72, ZDORES % Table 1-2 (137, £72, BN TO PSMA ~O R 542 51M 3 25 72 912, 2-PMPA
Ze e b U 72 EBR H 1T o 72 (Figure 1-6).

9mTe-TSCE (34% 5- 30 4314 (2 LNCaP a7 Bl <S58 L (12.8 %ID/g), & DR 2 ITIHK L1273,
BhH 120 5HBICBWOTHHREES G0 %ID/g), PSMA BHHER B~ @ W BT A R S v,
9MTe-TSCE DFEIFRE~DEFED PSMA FriMZ et L7 & 2 A, 2-PMPA O HIZ LV 5 120

IRICB W THEIIK T L72(043 %ID/g) = £ 225, “"Tc-TSCE I PSMA %451 & L C LNCaP #:95
BACEM L2 LR anTz. FTiDEY, P"Tc-TSCE D Fligi~DHEFRT 5 45314(5.7 %ID/g)H* 5 30

BT IS THSRe R RMEZ 7R L (2.3 %ID/g), 120 43 £ THRHAIICIHAL L7=(1.1 %ID/g). —J77,
II-IGLCE 1386530 7314025 60 731% & THED B O KILFED 5413730 43 : 13.7 %ID/g, 60 57 :
13.9 %ID/g), 180 73 1ZIZH VT H 9.0 %ID/g & mWEMERL TWDH. L7ed->T, P Tc-TSCE I3,
IB]-IGLCE & bl U CFigD & ORI E SN B X 6D, £, BB W T, “Te-TSCE
DOEFITEEE 5 5% 06 120 731% £ TIRVMEZ 7R L(30 47 : 2.3 %ID/g, 120 43 : 1.7 %ID/g), '*I-IGLCE
D, BHEZND 60 5% ETHEMEL, TO®RIERL TV (6057 : 16.5%ID/g, 180 57 : 5.8 %ID/g)
P Ll LG, %ﬁaﬁ&w%%ﬁ%a&%émmhue 1-2). &51Z, P"Te-TSCE D fThig M OG~D
FEFEIT 2-PMPA O HIC LW L Z T o722 LD, T D Olfige~DHER 1T PSMA (2%}
TORERN R LD b D TIERNWZ EW LN Lo, DLEORERND, Ktz m Lt
DT LK, M e E~DOIFFFRAERB I S, MR b oMb SET 2 Z &1
R LTz, BigH 07 V7 7 A LT, KRERKEEIRD LN ->T2H0D, 5 180
O3t £ CHERBENEIIN LT 5 "I-IGLCE (30 45 : 88.8 %ID/g, 60 43 :92.8 %ID/g, 180 43 : 110 %ID/g,
540 43 : 97.1 %ID/@IZb_T, HEHEHIC Y VT 7 v A SN A A EIE Sz, " Tc-TSCE O
BN~ DL EWVRK & LT, B TEEICHEILL TV D PSMA IZRG L TEBL TN D Z LR
R X7 8.
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Table 1-2. Biodistribution of *™Tc-TSCE. All values are presented in units of %ID/g tissue. *Accumulation in
the stomach is presented in units of %ID/tissue. Values are expressed as means + standard deviations. Ratios

are based on the %ID/g tissue values. (n=4)

%ID/g 5 min 30 min 120 min
Blood 11.4+£23 3.2+£05 0.6+0.1
Heart 41+11 1.7+04 0.2+0.0
Lung 9.6+1.2 3.0+£0.3 0.4+0.0
Liver 5.7+1.0 2.3+0.3 1.1+0.1

Kidney 1249 + 26.2 136.0+6.4 56.8 + 20.6

*Stomach 1.1+0.2 04+0.2 0.1+£0.0

Intestine 3.3+0.8 23+0.2 1.7+04
Spleen 159+4.6 18.8+4.6 49+38

Pancreas 3.8+10 15+0.2 0.3+0.1
Muscle 1.5+05 1.0+ 0.6 0.3+0.1
LNCaP 40+£1.2 128+2.2 50+27

LNCaP/Blood 04+0.2 41+13 8.3+5.8
LNCaP/Muscle 3.0+15 16.8 £ 10.5 144 +2.7
LNCaP/Liver 0.7+0.3 56+15 44+24
—_ 10 1 —_— 100 N
) 02-PMPA(-) >
a i a
= 8 m2-PMPA(+) S 80
> 6 > 60 -
= =
3 4] g 40
Re] o
T 2 .8 20
' x
0 A 0 -
O & £ N @ L o e 2
Q;\O Qgp \/\;\Q \5@ &,bc, o}\o & éo'b \@G \\0@? . S\‘Q)
5 & T N9 £

Figure 1-6. In vivo blocking study. All mice were sacrificed 120 min after injection. All values are presented
in units of %ID/g tissue. *Accumulation in the stomach is presented in units of %ID/tissue. Values are
expressed as means + standard deviations. Ratios are based on the %ID/g tissue values. TP < 0.05 vs LNCaP
with 2-PMPA (n=3)
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/B SPECT/CT

9mTe-TSCE DOENEHRE & Miat L 72 /558, b LNCaP FRBA~DOEM N Fm - 7= 013 5 30 4514
ThY, BIFRA A=V 7 O Th /MR b S D3RS 120 3% Th o7,
IR AL R ORI, 5% 30 0 TN 120 3D EBL HIZBWNWTH RES B LgnoTz. £2
T, SPECT Off4i3#% 5% 30 70 KN 120 3B 30 L7z, #OfE% % Figure 1-7 IZ-7. 5 30
3% KON 120 3% OWTHICIBNT S, LNCaP a4 BARRIZHIH U, PC-3 IR EITHITE Lo
7z, 61T, BOMEN S DHEN Ty 7T Vil ST, PLHIGLCE TR & 72 o Ty Al
O OIERFRA I VTN dGEmET D 2 LICHPI LTz, L7zdy > T, P Te-TSCE % M7z SPECT
RAGIZ X U PSMA BEPERR B & PSMA RHEFEREOFRRINAIEETH D Z L BHLNE o T,

BEOHEITEBWT, PSMA OFBLE & PCa OEMEIZIZEWVFEREMERH D Z ENHHN TV D
B 26O LY, PSMA ORBLZERE LG5 P Tc-TSCE M L7 SPECT &I L - T,
PCa D FEMEE % 5Tl C & 5 AIREMED VR Shv7e.

120 min

9

g I

\\

1 L

o=l |
]

@ ™

Coronal Coronal

{o@ £

Transverse Transverse

Figure 1-7. SPECT/CT images of *™Tc-TSCE. Coronal (upper) and transverse (lower) SPECT/CT images of

9mTe-TSCE distribution were obtained at 30 and 120 min after injection.
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/N

KREIZRBWT, BEFDO PSMA ITHAMMEZ A3 2L & TR & STV 2 JTFIESe/ MG~ D Ik 5
HERMZUET D2 &2 AL LT, PSMA ([ZEBIFWEZ AT 5 SCE Bk 4 S & L7z ¥7Te 15k
L& aBRA%E L, H#l SPECT fl PSMA A A — > 77 u—7L LCOAMAMEZFHE L, LTI~
LR E AT,

)

)

()

(4)

(5)

(6)

7 =7 M ™ Te-tricarbonyl 51484 A U 72 #i#l SCE #FER (" Tc-TSCE) & &k L 7-.

WitH HPLC Z AW/ MatofE 5, “"Tc-TSCE 1% 'PI-IGLCE (IR TEWWKIEM 2R Lz

LNCaP #fificd 2 O PC-3 #ifia &2 FHV T2 in vitro i G BREFEANL O &L, *Te-TSCE I PSMA % 8 Hi
4% LNCaP Mz OAfEAE L THRE/LS L, PSMA 23 B L7V PC-3 MBI iZfg &8,
PSMA 1253 2 B W FE SRR 2R LT

LNCaP i 2 W 725 S BAMEREl Of5 5, “"Tc-TSCE (X PSMA A A—Y v 77 —74 L
THoeisaEmEE R L.

PCa BHEE T /L~ 7 A % W T AR B RE 0 A FEBR 12 38U T, #Te-TSCE 13X LNCaP #5212 &)
<HEFML, PSMA [HEAITH S 2-PMPA 235 L= & ZAEBEMNMET L, in vivo IZBWT
PSMA ~D@EWFEERERMEZ /R LT, F72, HIBA~OERIIEL, B 5 O RE RS
ey ooy a el

PCa it T /L~ 7 A% 7= SPECT/CT A A — 0 7 DOfER, “"Te-TSCE 1% LNCaP J#J5 B
RIS L, PC-3 ¥ & ORI HakZh LTz,

PLEDOFRER LY, P Tc-TSCE I, PSMA Z#Ef)& L7z SPECT i PCa f A —Y v 7 7m—7 L L
THTHY, PCa OEMEEFHMICFIH T 5 aREME RSN,
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H2E
SERNBEA AV THPSMAA A=V Fa—7L L TD
SCE FH#E (&R D Ba %

R

PCa DIREIEL LT b IL A THOI TV DAL IRERMRIFIC IV T, RIGRITERER % O %
ERENZ EREL 72> TS 36 FINIZ X 2RZR AR 2 i L7288 O 20%05 30%0 87
\Z PSA ED - EF(PSA TR O Y, ZOBGITHRKR T 60%IZHETDH L INTEY, ZDIA,
G2 K 0O FAEDNHERR SN TR T, BB A E> T D TR IR IS E W 2 & Nl
SHTND 3490 Z DERIRIIFERO R E 72 U 27 ERO—> L LT, fiih OEEML O R 57E 472 BBk
\Z LD IEIEOEAT, T72b 6, YIBRKIGESYE(positive surgical margins: PSM)Z23EI 5T Y, PSM %
B3 287272 FRMNRD LI TN D 44, Z DX 5 RO F, 4, Hiz/etia s LT HEL
PR BNEREEDTND L5200 Ziud, BEOFMITHE LD BN O @2 L
L, JRPFTHNCEIBRE 2GS 5 2 & ¢, BEESITEFAT 22 212k, FNEo&IHEL 6
PRPR Y B3 A IMREEEDIERIETH H. L L b, Ffihic PCa 0AEKRH - L+ 5T
BIIRTEHESLENTE ST, FINHITERE O Z A TR/ FIEDOBFE RO A TWD . &
O TR R A LA « LT 2 HEE LT, U T VXA LZAE & O 2N B al
RET, MUNRRIC K VIR L 2N ZRMEDOR WA A=Y U TEOFIABHIRE ST D 3. K
2, BN, MfRERMEICEN D 650 — 900 nm DT RS (nar-infrared: NIR) 8 0> H % F)
L2 NIR A A —2 U ZIEOFIFNEEIN TV D 4

5 1 = TIE, PSMA ZAERY & L7z SPECT MI#HiA A —v v 77 m—7 & LT P Te-TSCE % B %
L, TOAMMEZRLZ. £ LT, SCEHKEZREM L L1 PSMA A A —2 0 77 1 —7 O BHFEHkIE
0, PUEFALECR LT, R A SN P Tc 2F 357 —THBICLALTHH L
R L7z, 22T, KEIZBWTIE, SCE BHsA 5 & U7 BRSNS & NIR B A A — > 7T H
WAHT =T DORRRA~LIEHAT D Z L AR, BERICIE, SCE FH~, NIR #&Jttask e L Chf
IR T HILH 41TV % Indocyanine Green (ICG)» ZEAT 5 Z & & F 2 7-. ICG L KERMEIKM
D TR SN ZEMORWERBRETH S, FAEHEIL, RN AT UHEOMRRIIERS
HEBREATDODV T = EREEAEEL LI NIR EEAFETHY, IFEERERSEF 3L
VU RFORERKE LTHRARTHAINTWS 05 F72, ICG ERIL YT =2 %O NIR # L%
T®H 5 IRDye >V —A KN Cyanine X U —AD H 5, IRDye 800CW, IRDye 680LT, IRDye 750,
Cyanine 5.5 (Cy 5.5), XU\ Cyanine 7 (Cy 7)% [Fl£RIZ SCE ‘B ~E AN 5 Z & $ 5 % 7= (Figure 2-1).
Zhb 6 FEFEO NIR #OGARIE, V7 =0 RAROBUKMEOEG I ZWET 7201, ThEnik
DD ANV CEEIENEA STV D, 6 FEO NIR 4066 H%EIE, EBRMEHIB W T STy
LT, FTH IRDye 800CWS [ZBEICERIRICH S SN TEY, mWEeERHfEInTnD. —
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77, IRDye 680LT, IRDye 750, Cy5.5, KU Cy 7 IZ8BWTIX, EENICEIT 28N ICG & ki L
THEHIZIIMF SN TE 6T, IO\ NaREEA L, +o72MEREE AT 25 PSMA A A —Y
VIR TIEIRERE SN TN, 2T, 2ivh 6 FEOE L EFE % SCE B A LT,
B SCE ik 2 %5t - Ak L(Figure 2-2), NIR &) A A=V ZIHWD PCaAf A=Y 771
—7 L LTCORMAMEEZTHM L.

CNR 0
—e

COH COH A RN o .\;-}\?
f ﬁ) 3% J'e §> o N g O
/\ z
HO.C N N oM Hozc/-\nj‘u COH
Cys- C(O) Glu Succm|m|dv|—Cvs—C(O)—GIu SCE scaffold
(K 376 nM) (SCE) Binding to PSMA
(K: 62.1 nM)

SCE derivatives

Figure 2-1. Design strategy for novel PSMA-targeting SCE derivatives for optical imaging.
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SO;H

HO,S O
HN )
L,
CO.H
R
HOZC/E\NJLN COH 055 SO:H
800CW-SCE 680LT-SCE
O . g 8
N N "
COH /
"0s8 O
HN\L o
N
)_5 COH
O S\? o
HOS SOH Hozc"\mj‘” COH
750-SCE ICG-SCE
) 0
HN o HN o
s e
CO,H COH
TN o RN
HOLC™ N N coqH HOLC™ N “N” COH
Cy 5.5-SCE Cy 7-SCE

Figure 2-2. Chemical structures of novel PSMA-targeting SCE derivatives for optical imaging.
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KBTIk

e

H1EEFEURAK - 2L, HERA L2 DI O W TILLFIZRT. M ZF AT
E=U AFEREAR K X O MR NS L VA L, IRDye 800CW-Maleimide, IRDye
680LT-Maleimide, IRDye 750-Maleimide, IRDye 800CW-Carboxylate |V =—/NA A% A = ZAREA
2L VIEA L7, Cy 5.5-Maleimide }2 O* Cy 7-Maleimide |3/V X 7' u—7 RS L VIEA LT,
ICG-Maleimide (I HBELFMADAL L VA L7, ICG 1ZT 7 74 7 A7 AN BIA LT, &
JERFE IR S A B R RF-6000 25 L TRIE L7-. #ObA A=Y 0 ZiZidi—F =L
~—+t8 VIS Spectrum ZfEH L7z, MROBEIZITA Y oA S8 X 8IN-ZDC-IMAGE %
flEH L7,

ek
800CW-SCE

Cys-C(0)-Glu (0.53 mg, 1.80 umol) % #B#{i/K (30 pL)Z¥EME L, 1N KER(LT b U o A/KIERZ W T
pH 6.0 - 8.0 IZFAFI L7=. ¥ AT /ALK K40 uL)IZiEf# L 72 IRDye 800CW-Maleimide (0.70 mg,
0.60 umol) & N 2 7= 1%, IR C 15 /rffsr L. RIS HPLC Z W TR L 7. 71 7 A3 5C15-AR-11
4.6-mm x 250-mm ZfEfH L, IE8ECIE N Y = F LT ' = AFRREEK(10 mM, pH 7.0) &L TN A &
—E Wz, AZ ) — VR 5% B RG LT, ALy v~ FBRIG 5 %D 45 32T T 5%
226 100%& L, it 1 mL/min T{To72. HREHEEZ 1TV, 800CW-SCE A Y& 0.75 mg (85.6 %) T
%7=. ESI-MS m/z: 1418.3 [M—HJ".

680LT-SCE

Cys-C(0)-Glu (0.35 mg, 1.20 umol) % B /K (30 pL)Z¥EME L, 1N KERLT b U o A/KIER Z AW T
pH 6.0 - 8.0 IZFAR L 7=. ¥ A F/L ALK F ¥ K40 uL)IZ¥Ef# L 7= IRDye 680LT-Maleimide (0.53 mg,
0.40 pmol) & N X 7-1%, 1R T 15 /7y L 7. BUS# HPLC 2 W TR L 72, 1 7 03 5C15-AR-11
4.6-mm x 250-mm ZfE M L, IS8ECIE N Y = F LT v = 7 AR ER(10 mM, pH 7.0) TN A &
—NERW. AZ ) —VIRE 5% GG LT, AldEZ v~ MBS 5 5B D 45 S31ThT T 5%
225 100%& L, ¥id 1 mL/min TITo 72, BASRME A 1TV, 680LT-SCE % X 0.57 mg (88.4 %) TH3
7=. ESI-MS m/z: 1611.0 [M]".

750-SCE

Cys-C(0)-Glu (0.18 mg, 0.60 umol) % Bk (30 pL)Z¥EME L, 1N KERLT b U o AKIEIRZ AW T

pH 6.0 — 8.0 IZFHRL L 72. 2 A F /L A LR & 2 R(40 pL)IZAf# L 7= IRDye 750-Maleimide (0.23 mg, 0.20

umol) X N R 7-1%, =R T 15 /B L7z, KIS HPLC Z W TR L2, 17 A3 5Ci5-AR-I
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4.6-mm x 250-mm Z A L, WIS Y = F LT U = AFFERREER(10 mM, pH 7.0) L DN A &
—VERW, A S 7 — VIR 5% HBiE LT, AldiEZ v~ MG S 5% 005 45 712 F T 5%
225 100% & L, Jieid 1 mL/min C1T o 72, HG 2 A 1TV, 750-SCE Z & 0.28 mg (96.8 %) TIa7-.
ESI-MS m/z: 1444.2 [M]".

ICG-SCE

Cys-C(0)-Glu (0.41 mg, 1.41 umol) & @M/ (30 pL)ZIAEME L, 1 N KERLT b U w7 AKIERE VLT
pH 6.0 — 8.0 IZFRHL L7=. ¥ A F /L A )LiR %3 R(40 uL)IZ¥&Ef# L 7= ICG-Maleimide (0.41 mg, 0.47 pmol)
EINZ =14, FIRT 15 R Lz, )itk HPLC 2 AW TR L 7=, I 7 A0 5C15-AR-11 4.6-mm
x 250-mm ZfEH L, WHIZIT Y =F 7 UF = U AR EIR(10 mM, pH 7.0) Kk VA & ) — L %
AWz, X% 7 —RE 5% 6 LT, AL o~ hBts 5 9% 05 45 2120 T 5%0 5
100% & L, ¥t 1 mL/min C17 - 7=, G208 217\, ICG-SCE % X 0.45 mg (83.6 %) CTf5%7-. ESI-MS
m/z: 1147.7 [M + HJ".

Cy 5.5-SCE

Cys-C(0)-Glu (0.44 mg, 1.50 umol) % A8/ (30 pL)Z¥EfE L, 1 N KER{ET N U o LK E VT
pH 6.0 — 8.0 IZFHBL L 7=, Y AF VALK F L FE0 pL)Z¥EfME L7= Cy 5.5-Maleimide (0.35 mg, 0.50
umol)Z N R 7=#%, =R T 15 /Rt Lz, RIS HPLC Z AW THI L7z, 7T A1% 5Cis-AR-II
4.6-mm x 250-mm ZfHEH L, WIS R Y = F LT o = 0 AFFEFEER(S0 mM, pH 7.0) L DN X &
—EHWT. AZ 7 — VIR 5% BBG L, AREZ v~ MG 5 2% 05 45 3120NT T 5%
226 100%& L, Jiid 1 mL/min TIT > 7. WG Z 1TV, Cy 5.5-SCE Z I 0.33 mg (66.0 %) T
7=. ESI-MS m/z: 999.4 [M]".

Cy 7-SCE

Cys-C(0)-Glu (0.44 mg, 1.50 umol) % #Hi/K (30 pLIZIAEME L, 1 N KER(LT R U w7 LK% VT
pH 6.0 — 8.0 [ZFHHL L 7=. ¥ A F /L ALK % 3 R(40 pL)IZ¥Efi#E L 7= Cy 7-Maleimide (0.34 mg, 0.50 pmol)
Nz 72, |IET 15 M8 Lz, )tk HPLC Z W TR L7=. 7 7 A0% 5C15-AR-II 4.6-mm
x 250-mm ZfEH L, W Y = F LT F = 0 AFEEEEIR (S0 mM, pH 7.0) R R A & ) — /L %
Wiz, 2% 7 — )R 5% bR LT, AL a~ hBAtE 5 5% D 45 2120 T 5% 5
100% & L, ¥t 1 mL/min C1T o 7. M58 217\, Cy 7-SCE % L& 0.36 mg (74.5 %) T1%7-. ESI-MS
m/z: 965.4 [M]"~.
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WAL SR R E O R A

WitH HPLC % FIVN T 6 D SCE fBE AR DO PRFFIF[H 2 Mt L7z, AR T TO bR v oL
4318 2% i f# (topological polar surface area: tPSA)(%, Molecular Operating Environment (MOE) % ffi F L C,
pH 7.0 DS T TR L7z,

R O REAh

6 TR SCE #HE AN QNI R D2 455 (ICG-Maleimide, IRDye 800CW-Maleimide, IRDye
680LT-Maleimide, IRDye 750-Maleimide, Cy 5.5-Maleimide, K (' Cy 7-Maleimide)% A % / — LV IZVRfiR
L, RF-6000 % T, 37°C THABHER R, WREOLRE, MOELEFICEZHE L7z, @08
BRI, ICG (@ =0.016) 721X Cy 5 (@ =0.027) ZHEHERE & LT L, 600 nm %7213 730
nm O E THIE L, 650 —900 nm O 6 K EImR & 34T L7=.

B L RO T IEEZ Wi 7=,

i 5 BH 5 FE R

6 FEEE D SCE #5338 Nt S (. 35 (IRDye 800CW-Carboxylate }2 OY ICG)D PSMA (25§79~ 2 B FniE
%, LNCaP #ifaZ H W 72fiE G PHE FEBRIC L 0 Bl L 7-. LNCaP #ifc(1 x 10° cells/well) % 12 &7 = /L
TL— MIERL, CO A ¥ a_—F—HT 48 B E L. BHaRRER, £V =/1% 1 mL
DT v A AEEHI0.5% FBS &4 RPMI £511) T 1 [AI%E4H L7-. & 7 = /L 500 uL @ '*I-DCIT (15.5
kBq/mL)% T} 100 pL OFHME{LEM &I Z 721, COr A > F aX—X—HT 1 B4/ o F=2X—hL
7o, U =% 500 uL D7 A AT 2 [BIPEE L, 0.2 N NaOH CHifid 2 ¥R S H 7. MG
B LT EEE T~ 1w 2 —TEHUIL, 1Csoffi% GraphPad Prism 5 (GraphPad Software, Inc.) Tk
W, FEAEEH(K)% Cheng-Prusoff ok W B L7, fEAAIFIEE(K)IL DCIT @ Kq: 143 nM % H
AV

HU PN TEAL FEBR

SCE # % {& (800CW-SCE, 680LT-SCE, 750-SCE, J}& % ICG-SCE) i TNIZ % ¢ 4 3 (IRDye
800CW-Carboxylate & () ICG)®D PSMA |ZxF9 23R4 %, LNCaP e & O PC-3 flifia % FAV 7= il
WFELFEERIZ L 0 FFM L7=. LNCaP #fE(5 x 10° cells/well) 2 OF PC-3 #lifid (5 x 10° cells/well) & 12 &7
VT L— MR L, COy A > F o _X— X —HC 24 Bl 8E L7z, B2 BR B, 7 = /L% 1 mL
DT A FHEEHI0.5% FBS &4 RPMI £5#1) T 1 B L7z, &7 = /Wi T v A AL mL)T
TAfR U7 R LA (5 nmol) & %, COy A > 2 _X— X — T3 WA o F 2_— h L7, FERFR
BIAE A1 2-PMPA (100 uM)ZIIZ CaFli L7, v =% 1 mL O7 v & A HEHIT 3 [AlE5%,
Hoechst 33342 (5000 {5758 & A PBS 1z, =R T 10 0o > F 2X— h LIz, WiRERER,
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4%/37 RV AT VT v REH PBS (500 uL) & iM%, IX 8IN-ZDC-IMAGE % W C#lgs L.

Fydv 7 Ialb—vay

Ryxr 7o Ialb—a I MOE 2L TIfTo72. e b B )k PSMA # "\ 78F
& PSMA [HESK(ARM-P4) D Hik it i3 7~ — # (PDB code: 2XEG)® M L L Ty 2 2L —va vk
iT->7-. MOE % F\ T PSMA OfEffEiE I 7 v VR 245 L CTET ME O b 217 - 72
# (Protonate 3D), EA{bAMD L 74 A— 9 VEHEEZITY, BGRILAYOZERa L T 4+ A—
gL PSMA # RV BEOREEICBIT 5= F— 2 iR L, RS SR RE L.

PCa ET /L~ A

CBI17/Icr-Prkdc/CriCrlj ~ ™7 A3 A U o H S FHE L VA LT, B ERIT 8
EBREEXTORREZIT T, TOHEEZMT L TITo72. 552 L7z LNCaP #ifid & O PC-3 Mo
B, H—mEEREOFEE RV TITo 72,

R A=V 7 B

IVIS Spectrum % W THERA A —T 0 7 %{T>7-. LNCaP #ifid & O PC-3 #lifid & B A L 7= PCa
WET N~ A% AV TNT 2 THEEL, PBS IZIAME S 7= SCE #%3E4(800CW-SCE, 680LT-SCE,
750-SCE, } O¥ ICG-SCE)ilff N Z 2 ) 4. 35 (IRDye 800CW-Carboxylate & U8 ICG) (10 nmol/100 pL) % &
WR$% G- LTz, 5% 24 REf £ CRERFAIC SOEIRME 217 o 72 (b © 640 £7213 745 nm, # : 700 %
7213 800 nm, FEIEHER 1 FD). LNCaP J# 55 3 M OF PC-3 8 99 HAC B DEIS (RO 2 7% E L, 45 ROI I
BT D HOCIRE A ARRFAIC R Le, LB ORI 2 T 272, 54 12 FFE & O 24
W HR 1%, WriaER L, Mz L72. IVIS Spectrum TH s 2 %1% L7-#%, LNCaP R H K
O PC-3 R HLIC ROI g% L, wsEA R Lic. Z0%, wtsE4s, JE L-EkERT
HIE L7, ZEMRNICEIT 2 PSMA RS Z ST 5729, in vivo FREFEBR AT o7, FHIL A &
Y 2-PMPA (10 pmol) & 82 5- U, F GALAKRFRNTIRN A0 2 58l L, 5% 24 RIS itg %, Bred
FEAR L, MfRZRH L7z, i Lok ERR L RO FIECIME L7z, £/, USRTO# AR
DFZERE L, e REROFIECIME L 7.

«

i

p={1s

HiEd
B RO HEE AW TITo 72,

==
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SCE B8R DG hk
Scheme 2-1 |28 L7 B RGRIKIZ LV, NIR 40RO~ LA I R L Cys-C(O)-Glu fEEZ D F A4 —
WVIED RIS 2RI L C 6 FiEO SCE B ka2 Ak L.

CNR . o

CO,H {\.__ﬂ_uorOPhore \N
‘.\‘\VNIR fluorophorej \ o N HSS o T COH
e S iy ¥ H - o’y
Y, HOZCANJLN cop 10, DMSO Y9
o H H pH 6.0-8.0 S
NIR fluorophore Cys-C(0)-Glu RT, 15 min HO.CT TN Y COH
-Maleimide SCE derivatives
1a) IRDye 800CW-Maleimide 2a) 800CW-SCE
1b) IRDye 680LT-Maleimide 2b) 680LT-SCE
1c) IRDye 750-Maleimide 2¢) 750-SCE
1d) ICG-Maleimide 2d) ICG-SCE
1e) Cy 5.5-Maleimide 2e) Cy 5.5-SCE
1f) Cy 7-Maleimide 2f) Cy 7-SCE

Scheme 2-1. Conjugation of Cys-C(O)-Glu with NIR fluorophores.

800CW-SCE DRFFRFR] Z MGt Lz & 2 A, 2616 i — 7 BN &, KK ® IRDye
800CW-Maleimide DFEFFREM A 2040 /3 TH 722 LD NIR A FE L BRI HBECE LB X
H5N5. F72, SCE BiAZHATSHZ LICLY, NIR #EOEOKEENDT A ELEZZ &2
R X 17 (Figure 2-3).

[FIERIZ, flod 5 FER D SCE FFEARIZOWNWTH, TRENDORKIGD NIR #t5E & GREEcE T
HT xR LT

x 104 x 10
= 190 ® =
2% IRDye 800CW- Rt = 29.40 mi @ 2 140 800CW-SCE )
8 E 140 IRUye BUDLVV- -4 min cE e Rt =26.30 min
§ £ o Maleimide Fg 90 Before purification
o & 2 =
2 g 40 % g 0
T 10 /== ‘
0 10 20 30 40 50 0 10 20 30 40 50
Time (min) Time (min)
x 104 x 107
- % < 140
3% =0 Cys-C(0)-Glu 92 800CW-SCE R = 26.16 mi
§ z Rtz 417 mi §f 90 After purification =016 min
] =4.17 min 8
E é 20 ‘E uvi 40
< 10 T r . . ) < 10
0 10 20 30 40 50 0 10 20 30 40 50
Time (min) Time (min)

Figure 2-3. HPLC analyses of IRDye 800CW-Maleimide, Cys-C(O)-Glu, and before and after purification of
800CW-SCE under same conditions.
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WERAL O R S OVEE R R OO SRR

SCE #FH 8RO Wb P 2 3E4M L7z, 2 OfE R % Table 2-1 127”79, SCE #FHE(RD FAR w7
JVEBRME R HIFE(tPSA) &2 B U 7=, MePEs i fs (polar surface area: PSA) &1L, 70 KM D 5 HARMEA Y
O TV D OERMETH Y, PSA Z IEMEZR 3 IRICHI 7 THEIE 72 LI Sl CUTRIEHE L7225 tPSA
Th5. tPSALE, MIaBEEZEMEIZET 5 EEMERELOT-OIMEH SN IEETH Y, HAKRE
VIE ERRtED E <, MIRRBEEIEME SR ERE LTS P 800CW-SCE, 680LT-SCE, K Y
750-SCE @ tPSA 1% 440.08 - 548.82 Td ¥, tPSA 7’ 225.76 - 276.97 Té % ICG-SCE, Cy 5.5-SCE, &
X Cy 7-SCE (TR TEWBMEZ /R L7z, Cys-C(0)-Glu (tPSA = 191.83) 1T iEREE TH 572, 6l
%10 SCE #HEK[M T (PSA DZEHITH N AT RO ED ZRITER T 5 LB 2N 5.

SCE #FE(R K OSRIG DE AR BRZ W THOCRE LT L7-. £ ORER%Z Table 2-1 KT
Table 2-2 |Z7~4". 6 F%HD SCE #FEA DR FOEH KZI1E 700 - 818 nm TH Y, W TN OFHFIEULIZE
WTH, NIR flIC#H 2 BT HZ NP bNnEolc. £o, ZNOLOMKRBIERE, MKt
Wi, ROHOEEFICRIE, REISOZNZNOENEOREBEEROMEE L_TRETHY, HEEaFE
~O Cys-C(0)-Glu RZDBF NI, dFHEICELZ KIES RN EBH LM E o7, £72, IRDye
800CW-Maleimide &% O} IRDye 800CW-Carboxylate, ICG-Maleimide & N ICG O 3L D e H R IE
FI%ECTHDLZ L bR L.
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Table 2-1. Physicochemical and optical properties of SCE derivatives.

Compound Rt* tPSAT AEx AEm Quantum yield
R 2
(min) (A) (nm) (nm) ()
800CW-SCE 26.16% 449.31 775 800 0.025%
680LT-SCE 24.18% 548.82 680 700 0.025%
750-SCE 27.96% 440.08 764 785 0.038
ICG-SCE 40.42¢ 276.97 788 818 0.0188
Cy 5.5-SCE 43.331 225.76 748 774 0.029%
Cy 7-SCE 43.931 225.76 680 703 0.0198

*Retention times (Rt) were analyzed by reverse-phase HPLC under the following conditions: Cosmosil
5C15-AR-II 250 x 4.6 mm column, 10 mM* or 50 mM triethylammonium acetate buffer (pH 7.0) and MeOH;
gradient of MeOH, 0 min = 5%, 5 min = 5%, 45 min = 100%; flow rate, 1 mL/min. "Topological polar surface
area (tPSA) at pH 7.0 were calculated with Molecular Operating Environment (MOE). The fluorescence
quantum yields were determined using an ICGS (@= 0.016) or Cy 5% (@ = 0.027) as the standard.

Table 2-2. Optical properties of unconjugated fluorophores.

Compound ZAgx (nm) Zem (NM) Quantum yield (@)
IRDye 800CW-Maleimide 778 796 0.024%
IRDye 680LT-Maleimide 680 700 0.024%
IRDye 750-Maleimide 765 784 0.029%
ICG-Maleimide 788 818 0.018%
Cy 5.5-Maleimide 678 700 0.018%
Cy 7-Maleimide 748 771 0.029%

The fluorescence quantum yields were determined using an ICG® (@= 0.016) or Cy 5% (@= 0.027) as the

standard.
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i £ BH 5 FE R

6 FEXH 0 SCE #FHHERD PSMA IZX1T D5 A B & E &I 5 72912, PI-DCIT ZHif !
77 R&E LT, LNCaP Milaz Wi Gl EFER AT o7z, £, #ObEFEENM O Cys-C(0)-Glu
B D PSMA (23T B S BIFMED T E 2 RET 2720, RGO E N FE KO Cys-C(0)-Glu % H
WCRIBRDIRF 21T o 7. =22 hr—U k& & LT 2-PMPA % V7=, & D55 % Figure 2-4, Table
2-3 K OX Table 2-4 (27”7

6 FEH SCE #HERIX, 'SI-DCIT @ LNCaP Ml ~OFEA ZREERFICIHET 2 2 & 23780
(Figure 2-4), 2115 DOFEABLETE(K)E 13.20M 725 579 nM O % 7x L= Z & 7> 5 (Table 2-3), SCE
BRAEANT D HHNAFEO S FREEDPBRITEICRE S BT 5 2 LRIz, SCE FHEAEoH
T, 800CW-SCE 7% PSMA (Z%f L Tl b m W S HAIME(K = 13.2 aM) & 7~ L, ¥\ T 680LT-SCE (K; =
14.4 nM), 750-SCE (Ki = 29.1 nM)DJIEIZ & 23> 7=, £ 7=, 800CW-SCE, 680LT-SCE, & T} 750-SCE I3,
2-PMPA (Ki= 103 nM) &L D &, ZNEIVK 7.8 1%, 7.214%, 3.5HEmWEAMEZ TR L, PSMA A A —
VI Ta—7 L LA A R TS 2 LRI SN, —J7, ICG-SCE, Cy5.5-SCE,
W Cy 7-SCE 1 2-PMPA LV & 2 5L E@mv KifEZ 7R L, 800CW-SCE, 680LT-SCE, K U* 750-SCE
LT 5 &, PSMA ICxET 2 BIFIMEIIRIEIZAR T 565K & 72> 7. ICG-SCE, Cy5.5-SCE, KO}
Cy 7-SCE %, PSMA (2%} L CTEWVBIFITE A 7R3 SCE ‘B H&(Ki = 62.1 nM)IZ, & WS EZH 55
MAAREZEALTZZ & T, PSMA ([T DA BMEICAOREEL 5 27-. LinLensb,
800CW-SCE, 680LT-SCE, K& T 750-SCE (2B W\ T, @V etaF oy 7% SCE BRIZEA L TH,
SCE ‘B4 PSMA |23 2 #b G BAMEIC IED 4 5 %, 800CW-SCE 1% SCE ‘BH&IZHA~TH) 4.7
EREWREABTIMEE R L., RGO ®LEFRELROMEAS BTN EZ 4L L 728 %, IRDye
800CW-Carboxylate (K; > 10,000 nM) & T} ICG (K; > 10,000 nM)iZ, '5I-DCIT @ LNCaP fifid ~DfE A %
REARAFHNCIHE Lo 72 Z vk, #OLEFRS AR, PSMA (T L CREABAIMEZ /<97 0]
REMEIZARVY 2 & 23R 4172 (Table 2-4).

% ZC, SCE BA&%IZE A L7z NIR #5603 D PSMA ~OFFME~DOHBLZMFE L=, £9°, 6
FHD SCE FHERDO PRSI T TO PSA & Kl & OFABINPEIZE B LIz & 25, tPSA O EN
KAEDME T3 2ME A 23558 5 7= (Figure 2-5). SCE #FEAD 4y VT, SCE f8ii:—e T
% LD, tPSA DFEFRITHIR T 2 dOE AR PSMA (28T 2GS BAPEICBIFR L T o W]
RENRENEEZEZOND. bbb, ABSRMNE T TRICHE LI AR VB DIF(ED, PSMA
WX T B BFED M EIZH G L T DGR E LT, S HIZ, insilico lZBITAH RyFxF 7y Ial—
Va LW REET A L & LT,
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Figure 2-4. Dose-response curves of test compounds. Increasing concentrations of test compounds were applied

together with '>’I-DCIT. Individual inhibition curves were standardized and subsequently averaged (Mean, n=4).

Table 2-3. Comparison of binding affinities of SCE derivatives to PSMA.

Compound K; (nM)*
800CW-SCE 13.2+£2.35
680LT-SCE 14.4 £ 6.49
750-SCE 29.1+148
ICG-SCE 245 £ 64.5
Cy 5.5-SCE 400 + 78.2
Cy 7-SCE 579 £68.3
2-PMPA 103 £55.2

*Values are expressed as the means + standard errors of 3-7 independent determinations.
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Table 2-4. Comparison of binding affinities of NIR dye and asymmetric urea to PSMA.

Compound K; (nM)*
Cys-C(0)-Glu 320 + 144
SCEf 62.1+10.7
IRDye 800CW-Carboxylate > 10,000
ICG > 10,000

*Values are expressed as the means + standard errors of 2-7 independent determinations. TData were reported

previously.

M 680LT-SCE
600 -
s M 800CW-SCE
[
o 007 jL M 750-SCE
=]
5_ 200 . [J ICG-SCE
[ Cy 5.5-SCE
0 A , , , ﬁ_'_—_'_—_|
o g gt o e o ECy7-SCE

tPSA (A)

Figure 2-5. Relationships between the K; values of SCE derivatives and tPSA (A). Values are expressed as the

means =+ standard errors of 3 or 4 independent determinations.
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FydoJvIalb—vayv

SCE #HE R E Y aFE, R, ARITHES LIz AR RO PSMA 23S 2 BLFtE D% 5
ERETT D720, RbEWEESBIRIMEA R L7z 800CW-SCE, MUY SCE ‘B #1Z b~ TRV BLFIE 2
/R L7z ICG-SCE &, PSMA O &Rk GHR B FZIN T L 72. Z OfE R % Figure 2-6 (Z759°. PSMA
J OBEAED PSMA FHESE & oI G T — & 28 & LT, 800CW-SCE & N ICG-SCE % R &
v 7 S+ (Figure 2-6A-a and B-a), VU 7 F%h#(ligand efficiency: LE)* Z# Il L7=. LEfEIX, #& D
HHET 3L X —2HF T TE -8, X 78 E BT 2R 2B 2 BN
RRETHD. SRIOKBFHIIBWT, 800CW-SCE 78 ICG-SCE (2~ TH 1.7 @V MiEZ 7~ L(LE
values; 800CW-SCE: -0.224, ICG-SCE: -0.132), f&ABHEEBROFERA LR LT-.

800CW-SCE & ¥ ICG-SCE & PSMA OFH A AER ORI Z FEMIC 08T L72fE R, i & 112, PSMA
DOIEMEHLTH 5 HignR 1 & OFHAAER 2379 & 172 (Figure 2-6A-c and B-c). 800CW-SCE D 7 /L &
S UERTEIRIE, S1°pocket (PSMA D7 7 —~ 27 % 7)) D Arg 210, Asn257, MU\ Lys 699 & FHHAE
LTS Z ERRBD BN, ICG-SCE D7 /L4 X ERFEILIE, S1” pocket d Lys 699 K X Glu 425 &
FIEAER L TWD Z EMRFRO Bz, £72, 800CW-SCE X, S1° pocket DITHIZIFET D S site?
@ Glu 424 } O His 553 & fHAAEH, ICG-SCE IX[FY A F D Glu424 LFHEEH LTV 5 Z & D3R
EN7z. PSMA ~DOFERICEETH S & E X L/ SCE B D succinimidyl £(%, 800CW-SCE }
ICG-SCE O IZH\N T, Arg463, Arg 534, KT Arg 536 THEAK S 415 arginine patch & FHAAVER L
T Y (Figure 2-6A-c and B-c), succinimidyl A SMEIC T G925 &0 ) fE A FHE IR O R 2 SCFF
L7z. PSMA (ZXIT Dt & BAMEICHEL T 5 L REIANL Tz, 800CW-SCE & U ICG-SCE Dt
FAEIIZ OV TIE, 800CW-SCE D 2 DD ALK I, 24 Arg 511 O Trp 541 EAHAAE
AL TWDET 23R S, 800CW-SCE DH KEAREMIZII NG 2 2OT7 I VB THKIND
arene-binding site® ~HLAI 925 Z & A3 5 & 72 5 72 (Figure 2-6A-b). — 5 C, ICG-SCE D A /L7
HIT Arg 511 OV Trp 541 & O EERANRO 5T, RV A b~ERT 2 FI3fER SR o7
(Figure 2-6B-b).

L72728> T, 800CW-SCE |% A3 HI 7Y arene-binding site ~ACL[MT 5 Z £ 12 LV, PSMA (2 ik
BBFMEZ R L, ICG-SCE [THOCEFRMEN R A Bl L7227z, PSMA (234 LGkl
FHEH L2ONARCEE W OB AIZ L Y SCE B D PSMA (23T DS B I A DR ELE 5.
ZT-AIREMED VR E T2, A EIORKETTIE, 800CW-SCE D #7 arene-binding site ~Ad[A] L7=H#EH & L
T, ANKRUBEHOERIZERL, FIERERENSZAFET DHIELE, Arg 511 LD Trp 541 & OFHA
TEROMERNEL Db ThD EEXT-. L LR G, Figure 2-5 OFERND, tPSA DK 72
RNV T KEIC K& RERRD S RN T LD, PSMA It Db A B S i 72 5y
MRIEFE, 77205, REREOANVKCBENMAET Db RSNz, £, #tFRE
1%, SCE ‘B#23 SI”° pocket (222 EITHE S L7-141Z, arene-binding site ~AL[HT 2 EEXHNDH Z &
225, SCE ‘B# & 8t EFEEBOMO Y v I —EbEEREEHEZH > TNDH LB NS,
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A (a)

B (a)

Figure 2-6. In silico docking simulation. Binding structures of 800CW-SCE (A) and ICG-SCE (B) with PSMA
(PDB code 2XEG)%. (a) Overview of PSMA showing internal inhibitor-binding cavity comprising S1’ pocket,
zinc (1) active site, hydrophobic pocket accessory to the S1 site, and arene-binding site. Close-up views of the
arene-binding site (b), S1 site, and S1’ pocket (¢) of PSMA complex. 800CW-SCE and ICG-SCE are shown by
thick sticks, and colored green. The side chains of residues contacted closely to ligands are represented by
sticks. The side chains of PSMA related to the hydrophobic pocket accessory to the S1 site (R463, R534, and
R536), and arene-binding site (R511 and W541) are colored blue, and yellow, respectively. The backbone of
PSMA is colored gray. Hydrogen bonds are indicated by dashed lines. The zinc ions in the active site are
represented by pink spheres. Ligand efficiency (LE) is defined as the affinity of a ligand to the PSMA divided
by the number of heavy atoms in the molecule (LE values; 800CW-SCE: -0.224, ICG-SCE: -0.132).
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AR N TEA L T2
PSMA 2% 9 % @ s A B0 % 7~k L7= 800CW-SCE, 680LT-SCE, 750-SCE K OMb#gxig & LT
ICG-SCE @ PSMA (ZX}9 2 il @RI 2 3l 3~ 2 729012, PC-3 #liia f OY LNCaP i ficd 2 v Tl i
NIE(bREZ MG L7z, $£72, PSMA TS DGR B Z T T 2 72018, 2-PMPA Z 3LIR0N0 L 72 %
SMHITo72. FOFER % Figure 2-7 1Z7k7. 800CW-SCE, 680LT-SCE, K (®750-SCE (%, LNCaP #fi
WCNTE L S 4L, ARARMREER i e OSHAE AN 20 & NIR Y6 7 T V3Bl S ivfz. PC-3 Mz V7
FHZERWT, I 6 OFFEMRITMRERE, MENOWTIND bEty 7Bl s nenro
722 &b, LNCaP HIFEIRAIICHES - WTE LS LD 2 & D3R S 4L7z(Figure 2-7A — 7C). —
ICG-SCE I, LNCaP i}z 8 PC-3 M DT 1236\ T, MR b b TR e nslie S n
LNCaP Mz %9 2 @I 72 i A 13 oR S 720> o 7= (Figure 2-7D). 2-PMPA % S0 L 72 FHZI BV T,
800CW-SCE, 680LT-SCE, & U*750-SCE |% LNCaP #ifia K& O PC-3 ARAE O 7> & # St o 7 /L3l
LINTehoT-. LIzh-> T, 800CW-SCE, 680LT-SCE, & TF750-SCE 73, PSMA |2k} L T @\ il
BRENEEZRT D Z E RS E 22 572 1CG-SCE 1, 2-PMPA % 3L L 72 BEHz ks T b, LNCaP
AR M O PC-3 HHfe O AR SR i 7> & 0T 7R OGS BIEE S 4, 2-PMPA O FEEITH )0 5§, PSMA
X D REARIRMEII R SN o T2, LR - C, IR0 55 ICG-SCE 3k NIR #f:
T FNE, FAEAW D cLog D (pH 7.0) (800CW-SCE: 5.04, 680LT-SCE: 5.85, 750-SCE: 6.24, ICG-SCE:
6.25) . ONMPSA \ZHEAC, IRVAME D & SRR Lo MR i~ O IR RN E TH DL B2 B
5. LRLORERIE, Table 2-3 (R LTV S & APERHIE ORGSR S AHBA L TRV, @V ks &8 A
(Ki=13.2-29.1 nM)% 7~ L 7= 800CW-SCE, 680LT-SCE, & T* 750-SCE % PSMA (2% % BAf72 ks
BEHUEE R L, RS BIRIMEK = 245 nM) % 7= L 72 ICG-SCE 1%, PSMA (X3 55 @R 2R
ol
HOE BRI O PSMA (25T D G IRME OB A it 2720, RSO H T A (IRDye
800CW-Carboxylate & O} ICG)Z W CRIBEDIRFI 21T - 7=. £ DR R % Figure 2-8 2777 ARG T
7= IRDye 800CW-Carboxylate & TN ICG %, & /"7 E & ORISTED I Maleimide ZE73E A X
NTELT, IEARARKROWEEZ R T 272D M L 72 (Figure 2-8C and 8D). IRDye
800CW-Carboxylate |%, 2-PMPA OF I 5T, WTHOHMIIEA D $ NIR 562 7 /U3 8142
EN7ph o 7= (Figure 2-8A). Z OFERIL, FEAMEEBROMEREZ ML THBY, #HEOEBATE
PSMA |2k} L TREAMEZ RS 72N E MBI B E e o7, ICG 122V TIE, 2-PMPA DA IEIZ )0
57, WTHLOMIEN S b DT RE Ny VT ANBE SN Z L b, ICG-SCE & [FEIC PSMA
FERF R a R I ~DWE Th D & Bz i D (Figure 2-8B).
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A Hoechst 800CW-SCE Merge B Hoechst 680LT-SCE
LNCaP LNCaP £ A ot
2-PMPA (-) e oal 2-PMPA (-) : -
LNCaP S
2-PMPA (+) 2 /)
PC-3 ‘ | ;
2-PMPA (-) g §
PC-3 #
2-PMPA (+)
Hoechst 750-SCE Merge D Hoechst ICG-SCE
R ik LNCaP #
J = T8 2-PMPA(-) .
- ‘ LNCaP o 7
¥ : 2-PMPA (+) :
PC-3 :
2-PMPA (-)
Pc-3 85 {
e 2-PMPA (+)

Figure 2-7. In vitro cellular uptake study. The uptake of 800CW-SCE (A), 680LT-SCE (B), 750-SCE (C), and
ICG-SCE (D) into each cell after incubation with or without 2-PMPA was evaluated. Representative images of
differential interference contrast (DIC) (left), Hoechst 33342 (left-middle), indicated compounds (right-middle),

and merge data (right) are shown. Bar = 50 pm.
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A IRDye 800CW B
Hoechst -Carboxylate

Hoechst

LNCaP
2-PMPA (-)

LNCaP
2-PMPA (+)

PC-3
2-PMPA (+)

IRDye 800CW-Carboxylate ICG

Figure 2-8. In vitro cellular uptake study. The uptake of unconjugated fluorophores, IRDye
800CW-Carboxylate (A) and ICG (B), into each cell after incubation with or without 2-PMPA was
evaluated. Representative images of differential interference contrast (DIC) (left), Hoechst 33342
(left-middle), indicated compounds (right-middle), and merge data (right) are shown. Bar = 50 pm.
Chemical structures of IRDye 800CW-Carboxylate (C) and ICG (D).
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HERA A=V T

800CW-SCE, 680LT-SCE, 750-SCE, K& UNICG-SCE % H\\ T, AR5 ) 5 IR NI PSMA Btk
IR EA BT 5 2 EBNTARENEDRFT 5720, kA A= T 2iTo7-. T DfE%R% Figure
2-9 - Figure 2-11 {Z/R”7".

800CW-SCE I, #GHEHIIBITL, HRAIZIER LI OO 4 Rtk £ TrIfeEhsss ~DEFRIX
P 53T, LNCaP i 5 & O PC-3 JJR I COERED 2T L2 o 72 (LNCaPa, = 13.7 x
108, PC-34 = 11.7 x 10%) (Figure 2-11A and 11E). #¢5- 8 Iffi]#% LARE, PC-3 FJH B D> B ITHERFAY 727 K
PEZ R LI2 b DO, LNCaP FEREA~OEITE < RFF SN, #&5 24 K& 1213& VY LNCaP/PC-3 th
(Ratio of LNCaP/PC-3244 = 2.77) % 71~ L, LNCaP i 5 & BIBEE T ) L 72 (LNCaPaay = 5.44 x 103, PC-324n
=2.05 x 10%) (Figure 2-9A). LNCaP #&55 B~DHEFE) PSMA 1 ThH 2 05t 5729, 2-PMPA
PG Uit £ 1T o 72, 2-PMPA LB GREIIIER G0E & [AlRE, &5 4 REE % £ TR b v 7
NERHL, #8512 BR%E THRAICHEL, ZOE TRERE~OD TN RERNED bk,
LovL, ZOEBITEWVERER ST, #5524 FE#% 1213 LNCaP 95 3 &% O PC-3 FEii i &
IZBWT, Ao - ERIIHERR S 72035 72 (LNCaPag, = 2.28 x 108, PC-324n = 2.17 x 10%) (Figure 2-9A
and Figure 2-11A and 11E). L7223->7C, 800CW-SCE IX, LNCaP #JiH% PSMA $r B SHRIC
i L, PC3EIRE L OFBNFRETH DL Z EBH LN E RS,

680LT-SCE %, #EHBHIIBATL, &5 24 Kifil# £ TR T 28038 S 41, LNCaP ¥EJ%
B~ OB 2L ITZRD 572 0> > 7= (Ratio of LNCaP/PC-324, = 0.91) (Figure 2-9B). 2-PMPA % 4%
B LTERFHZBW T, RRICHE T 28803538 b, PSMA OFBLCIX72 <, (LEmowEt
FHIVEE ISR LT 2B CTH D Z LA L k72 > 7= (Figure 2-11B and 11F). 680LT-SCE 73 &R A9 72
LNCaP #E i~ DHEREE /RS- 72 & LC, 800CW-SCE & Ll L TR & 7p 4y 743 & Oy
MEREEE AT D&, SHITHE, AERNTOREEIMEATREMCAHI ORI ZE T A2 L T
WAHAMREME L ZEZ DD b OO, FEMZRBEH T & 2 Tikleu.

750-SCE 1%, &HITBATE, D bITRR 7T KM% 7~ L(Figure 2-11C), 8 FFffZICHB VT
U & T PC-3 FH BT X9 D LNCaP FE B~ DA B EmWER A 7 0 72 (LNCaPg = 101 x 107, PC-3s,
= 66.5 x 10°) (Figure 2-11C). #45- 24 FEREIZIZIZEV LNCaP JE B ~DEFE L % 7= L (Ratio of
LNCaP/PC-3,4 = 2.23), LNCaP #&75 5 & BRI R H L 7= (Figure 2-9C). L/ L7235, 750-SCE I3,
PC-3 JEIR L~ — 1 OHERNE % 78 L(LNCaPan = 39.1 x 108, PC-324n = 17.5 x 10%) (Figure 2-11C), Z®
—[K & LT, enhanced permeability and retention (EPR)ZNENRZE 2 5. £z, &H MO OIERMEN
BIRTH Y, 5 24 BRZICBNTY, KRELTEWAY I 7T T RV T T A ERDTED,
INDHDORIZEBNT, & HLIECHITIHR L7z 800CW-SCE IZHRD EH D EHZEZHND.

ICG-SCE 1%, #&5%FHIF~BITL, 0%, NMEXEREZRCELRT 28718l sz
(Figure 2-9D and Figure 2-10). WO EA~BERHE T, ICG 28 SCE B ~EAT HH006HE L
LTl LTV 2 & D3RR S 47 (Figure 2-11D and 11H).

A [IFHM L 7= SCE #BERIE, 45 FHEED /NS 72 SCE B ~, S FREEDHRTANICE b TR&E A
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HHOAFES TN LRG> TS, ZD7=®, 800CW-SCE, 680LT-SCE, } O} 750-SCE i,
A BAE R OSSR RAIE I DWW T, #OBEFE D FRMEMELZ R ST HAICHE Licb oo,
RNZEENCB W T, SCE FHEROZEENL, BA LTd bRz FARORNZEE 2 5m < K L7z
LolLEZLND. Tihbb, invitro IZBVT PSMA (2% L CRWES BRI R O AR BIE 2R
L7cHEAROFTEH, 680LT-SCE O XL 912, AT DHICEFZ D FICL > TE, in vivo IZBWT
LNCaP R BEA~OERMI T S VAR L H 0, FEABAMER O SFRERMEO BRI Z T, FN
B PSMA A A —V U JIZ L o THERERD 1 DThHDH I LRI NT.
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800CW-SCE B 680LT-SCE
4h 8h 12 h 24 h Pre 4h 8 h 12h  24h

2-PMPA (-)

2-PMPA (+)

ICG-SCE
8h 12 h

S High

750-SCE D
4h 8h

4 h
[

Low
Figure 2-9. In vivo imaging study. In vivo images of mice at 4, 8, 12, and 24 h postinjection of 800CW-SCE
(A), 680LT-SCE (B), 750-SCE (C), and ICG-SCE (D) with or without 2-PMPA. Representative images are

shown of n=4 or 5.

2 min 4 min 6 min 10 min 60 min 120 min

' : High
[ ]
Caecum
"4
Small
intestine

Low

Figure 2-10. In vivo imaging study. In vivo images of mice at 2, 4, 6, 10, 60, and 120 min postinjection of

ICG-SCE without 2-PMPA. Representative images are shown of n = 2.
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Figure 2-11. Quantitative analysis of in vivo imaging study. (A - D) Dynamic changes of signal intensity in

LNCaP and PC-3 tumors in mice injected with indicated compounds with or without 2-PMPA. Signal intensity

values are x 10® (p/sec/cm?/sr)/(WW/cm?). (E — H) Signal intensity ratios of LNCaP tumors to PC-3 tumors.

Values represent mean + SD of 4 animals. *P < 0.05 vs PC-3 without 2-PMPA; TP < 0.05 vs LNCaP with

2-PMPA; P < 0.05 vs LNCaP/PC-3 ratio with 2-PMPA.
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Exvivo A A—2 7

800CW-SCE, 680LT-SCE, 750-SCE, K UNICG-SCE DFtfi7Z2 RN & i3 2720, %5 12 i
%l OY 24 B I ggs 2 i L, ex vivo TORMGEEITV, lfes Z SIS OERA R ETHZ & T
HERELZERMICEE L. 203 % Figure 2-12, Figure 2-13, M U\ Table 2-5 |27

800CW-SCE @ LNCaP a5 B~ DEFEIL PC-3 IR ~DOER & ik LT, &5 12 K%zl
T 327 1%, #5 24 FEZICIX 389 (ERWVZ EDVR S, T ORRITERAS A= T ORERE—
L7z, F£7-, LNCaP BHRE~DOEWERIT, 2-PMPA OE 52X 0 5 12 BEEE &L O 24 KR
BICBWTIE S, PSMA ICXT 2R RAVRERTH D Z & b B & 72 o 7 (Table 2-5). #5- 12
RE % ORERTIE, B, AU EEENIESR D OWE s 7 A RNb TN I b o
D, 2-PMPAIZ X 0l SNe ol Z b, HRIERRICH 2IFFFRMRERHTH DL Z LIRS
7=(Figure 2-12A). 2116 Oliids ~D IR AR ERIT, &5 24 FFRNZIFORIE KT L, 800CW-SCE
1% 24 WEH E CIOIRRE AR DR T 2 DI+ EREBA L CND 2 ERA LN LR o7
(Figure 2-12A). LA COREE ATREICT 272012, TNENOILEIZ O THIZ®T 5 il
R ZE M L L 24, ITECE, B3 2884%, 800CW-SCE 7% 4 5D SCE #HE kD
T BIRWZ & 59 L 72 o 7= (Figure 2-13A and 13B). ~ 7 A D&l PSMA % & E 28B4 5
e & LCTmESNTRY 8, Big~0ERIE, &5 12 R KO 24 RER#ZICB W CHEICIH S
TWAHZ LD, PSMA ~ORFERIRFESEZ K LT=H D Th 5 &35 2 HiL5H(Table 2-5).

HEARA A= 702 T, LNCaP i B 2 BRI IS HE H L 72 750-SCE (%, LNCaP ¥ B~ D 5-
24 FEZ ORISR 2EMIZB N T, &b EVMEZ R L7z(Figure 2-13B). L L7220 6, &5
24 FEZICH VT Y, HESCHE, BaIX Lo, PC3ERIE~OEM LI L, 2-PMPA (2L Y #1
il SA7e o T2 Z EBIERERIREFRE Th D & 2 H LD (Figure 2-12C). Z D72, LNCaP &
WA~OEFEIL PC-3 I A~DOERE & i LT, #5612 BK&ZIZIBW T 1.36 15, #4524 FEEZIC
1£1.96 572V, 800CW-SCE & bz L T4 Hiffi 2R & 72 - 7= (Table 2-5).

680LT-SCE } O" ICG-SCE 12\ TIE, WT U\ Th, EfA A—Ur O E—E LT,
LNCaP FaJ5 5 ~D PSMA #RAY 72 EFEIT58 60 H 727> - 72 (Figure 2-12).
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A 800CW-SCE B 680LT-SCE
2-PMPA (-) 2-PMPA (+) 2-PMPA (-) 2-PMPA (+)

12 h
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C 750-SCE D
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Figure 2-12. Ex vivo imaging study. Representative fluorescence images of tumors and various organs obtained
at 12 and 24 h after injection of 800CW-SCE (A), 680LT-SCE (B), 750-SCE (C), and ICG-SCE (D) with or

without 2-PMPA. (E) The arrangements of tumors and various organs. Representative images of n =4 or 5.
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Figure 2-13. Quantitative analysis of ex vivo imaging study. Biodistribution data at 12 h (A) and 24 h (B)
postinjection of 800CW-SCE, 680LT-SCE, 750-SCE, and ICG-SCE with or without 2-PMPA from regions of
interest (ROI) drawn over organs displayed in ex vivo images corrected by weight of organ (g) and normalized
to muscle. Values are expressed as the means + SD. *P < 0.05 vs LNCaP with 2-PMPA; TP < 0.05 vs LNCaP
without 2-PMPA; *P < 0.05 vs LNCaP without 2-PMPA.
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Table 2-5. Biodistribution data at 12 and 24 h postinjection of four SCE derivatives from ROI drawn over

organs displayed in ex vivo images.”

Time after injection (h)

Tissue 12 24
2-PMPA (—) 2-PMPA (+) 2-PMPA () 2-PMPA (+)
800CW-SCE
Pancreas 66.31 (15.15) 47.12 (9.40) 35.09 (5.37) 36.77 (6.10)
Heart 41.23 (9.32) 34.62 (10.14) 27.07 (1.93) 16.82 (2.38)
Lung 59.36 (10.81) 49.27 (10.53) 42.83 (13.19) 32.74 (11.44)
Stomach 18.44 (5.72) 23.29 (4.25) 15.87 (7.14) 16.44 (7.41)
Intestine 26.54 (5.32) 29.27 (6.65) 23.19 (2.28) 19.26 (4.27)
Liver 27.92 (2.45) 32.81 (9.91) 18.39 (7.15) 24.21 (2.95)
Spleen 271.15 (53.34) 149.83 (43.78) 178.84 (29.24) 111.44 (17.09)
Kidney 1000.58 (172.80) 706.94 (75.21) 645.08 (127.70) 330.91 (46.86)
Muscle 29.68 (6.15) 26.51 (4.28) 22.08 (3.10) 20.19 (4.04)
LNCaP 164.51 (50.93)* 66.08 (17.91) 138.28 (34.59)* 49.53 (8.45)
PC-3 50.36 (12.89) 40.58 (26.07) 35.56 (11.54) 27.38 (10.21)
LNCaP/PC-3 3.27 1.63 3.89 181
LNCaP/Muscle 5.54 2.49 6.26 245
PC-3/Muscle 1.70 1.53 1.61 1.36
680LT-SCE
Pancreas 26.79 (3.67) 21.53 (2.70) 24.05 (4.62) 27.14 (16.48)
Heart 10.94 (2.25) 8.96 (1.36) 10.55 (2.06) 8.75 (1.67)
Lung 38.28 (25.29) 25.52 (4.76) 23.54 (8.71) 28.01 (14.63)
Stomach 54.30 (28.54) 85.73 (5.29) 33.43 (14.11) 34.90 (7.65)
Intestine 44.00 (19.74) 45.70 (17.73) 22.56 (3.95) 20.51 (5.55)
Liver 44.48 (20.38) 30.30 (4.71) 39.47 (4.51) 29.54 (7.81)
Spleen 193.00 (79.26) 122.81 (34.96) 60.32 (19.10) 61.69 (22.89)
Kidney 558.84 (82.34) 438.27 (39.16) 538.60 (103.40) 426.03 (76.26)
Muscle 14.38 (3.48) 12.94 (1.96) 15.11 (2.39) 10.51 (2.18)
LNCaP 61.71 (30.96) 56.62 (11.10) 74.53 (31.21) 63.93 (15.72)
PC-3 55.03 (23.97) 38.02 (13.72) 41.67 (13.73) 34.48 (7.49)
LNCaP/PC-3 1.12 1.49 1.79 1.85
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LNCaP/Muscle
PC-3/Muscle

Pancreas
Heart
Lung

Stomach

Intestine
Liver

Spleen
Kidney
Muscle
LNCaP
PC-3
LNCaP/PC-3
LNCaP/Muscle
PC-3/Muscle

Pancreas
Heart
Lung

Stomach

Intestine
Liver

Spleen
Kidney
Muscle
LNCaP
PC-3
LNCaP/PC-3
LNCaP/Muscle
PC-3/Muscle

4.29
3.83

14.49 (1.67)
9.48 (0.85)
18.74 (6.60)
21.11 (7.84)
24.45 (7.57)
38.52 (9.59)
57.64 (8.98)
194.28 (16.36)
8.85 (1.21)
36.44 (5.81)"
26.74 (8.26)
1.36
4.12
3.02

25.03 (7.51)
14.25 (3.68)
34.97 (11.65)
671.77 (106.47)
127.38 (20.32)
14.97 (2.51)
72.02 (26.32)
25.86 (4.80)
21.03 (9.14)
26.80 (4.83)
20.80 (13.43)
1.29
1.27
0.99

4.38
2.94
750-SCE
15.18 (1.27)
7.69 (2.01)
19.58 (5.99)
26.99 (9.81)
25.96 (3.68)
33.83 (7.44)
35.58 (10.50)
159.62 (30.46)
7.98 (1.91)
11.76 (4.39)
29.37 (5.06)
0.40
1.47
3.68

ICG-SCE

28.53 (11.05)
14.29 (4.57)
32.02 (11.79)
778.19 (305.23)
192.06 (59.88)
15.92 (2.28)
81.55 (24.37)
19.70 (3.77)
17.16 (5.57)
20.94 (1.89)
17.00 (11.55)
1.23
1.22
0.99

4.93
2.76

11.33 (1.44)
6.01 (1.01)
12.14 (5.17)
15.03 (4.84)
17.36 (4.48)
23.68 (3.20)
39.39 (14.82)
153.06 (19.45)
4.03 (0.38)
40.60 (6.51)*
20.75 (4.36)
1.96
10.07
5.14

26.64 (4.94)
12.13 (5.01)
18.32 (4.96)

323.66 (103.54)

113.65 (25.03)
11.65 (1.15)
44.64 (14.86)
23.00 (0.43)
14.44 (3.35)
15.34 (4.48)
14.51 (5.68)
1.06
1.06
1.01

6.08
3.28

12.06 (2.94)
6.05 (1.87)
10.03 (4.00)
19.87 (5.97)
15.35 (2.00)
20.68 (1.43)
17.15 (6.26)
116.51 (12.46)
2.89 (0.47)
15.32 (6.46)
19.8 (5.65)
0.77
5.30
6.85

25.97 (5.51)
14.50 (3.08)
26.96 (9.38)
400.16 (178.31)
102.38 (37.23)
17.72 (6.44)
46.28 (13.43)
18.82 (3.50)
15.09 (1.87)
13.15 (5.87)
14.61 (5.35)
0.90
0.87
0.97

Data are expressed as fluorescence intensity (p/sec/cm?/sr)/g tissue. “Each value represents the mean (SD) for 4

or 5 animals. *P < 0.05 vs PC-3 without 2-PMPA; TP < 0.05 vs LNCaP with 2-PMPA.
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HRA A—T 2 Z(NIR 40 (058)
H i D Wt BR(IRDye 800CW-Carboxylate & TN ICG) DIRNENARE & Al L 7= #5 5% Figure
2-14 (2R d. 72, BeG 24 FERZ ISR 2/ L, ex vivo THef® L7245 5% Table 2-6 (Z7~7.
IRDye 800CW-Carboxylate | %, 5 4 F¢filf% £ TIIBH ~OEPRD L, &5 24 K% £ T
WZRHE DO 7 F IR RAITIHEK L T ERTF-238LEE S 4172 (Figure 2-14A).  IRDye 800CW-Carboxylate
1% LNCaP K U PC-3 IR B DO W% L T H MM A 78 & 37(Table 2-6), ZEANIZIHB VT H, PSMA
(ZXET DRI 725 GIZ, SCE BN EETHD Z ARSI, ZOMOIEEF~DEFEIZONT
%, 5 24 RE#ICEH O, ﬂ?ﬂﬁb%bﬂ“‘#@%‘ézi%ﬁ%én 800CW-SCE & [k DR 28 4
7~ L7z (Figure 2-14C). F£7=, BRIkt 2 EBEMIFIFRO N7 LD, 800CW-SCE 23
IR FE L 722K & LT, SCE'BH5D PSMA KT 2 mWREAMENRKE S FE L TWDL Z &R S
& 78> 7= (Table 2-6).
ICG 1%, THETICHE SN TV DORREFLRIC ¥, HELESLNITHIE~BITL, ZO%/NE
B« B B PRI S D238 B 7= (Figure 2-14B and 14D). = L C, &5 24 BEfICk 1T
I aREERE I, ICG-SCE & FERDOFERTH 722 LD, ICG-SCE DIRNZEENT, &M\ adk @
ThHDHICC DEEEN LD THD I NP B E 72 o 7= (Table 2-6).
LI EDFER D5, 800CW-SCE 7% LNCaP 5 HLIZ BV PSMA B 5 E 2 & - THER L72HH & LT,
SCE ‘BH#IZE A L 728 56t 3 55 F-(IRDye 800CW)23, PSMA (269 B atEicH G L= Z L 1anz ¢,
LR IR D DR L WHIBNTHEZAE L TCWed THLH EEZLND.

A IRDye 800CW-Carboxylate B
12h 24h
12h 24h

4h

4h 8h 12h 24h

2-PMPA (-)
2-PMPA (-)

2-PMPA (+)
2-PMPA (+)

C IRDye 800CW-Carboxylate D
24 h
2-PMPA (-) 2-PMPA (+)

Figure 2-14. In vivo imaging of unconjugated IRDye 800CW-Carboxylate and ICG. (A and B) /n vivo images
of mice with or without 2-PMPA. (C and D) Ex vivo images of mice organs at 24 h postinjection of

unconjugated fluorophore. Representative images of n = 3.

48



Table 2-6. Biodistribution data at 24 h postinjection of unconjugated IRDye 800CW-Carboxylate and

unconjugated ICG from ROI drawn over organs displayed in ex vivo images.”

24 h after injection

Tissue IRDye 800CW-Carboxylate

2-PMPA (—) 2-PMPA (+) 2-PMPA (—) 2-PMPA (+)
Pancreas 17.02 (5.71) 24.41 (4.82) 20.93 (5.50) 28.60 (2.95)
Heart 11.80 (4.30) 13.67 (1.99) 11.62 (2.65) 18.20 (1.62)
Lung 25.48 (8.99) 21.81 (6.85) 26.73 (9.26) 25.24 (8.67)
Stomach 55.52 (4.96) 42.75 (22.46) 72.37 (15.43) 54.05 (5.94)
Intestine 33.96 (9.81) 25.25 (11.26) 30.91 (9.45) 26.39 (9.93)
Liver 9.61 (1.47) 9.11 (0.46) 12.90 (2.46) 14.44 (2.83)
Spleen 72.42 (24.94) 71.05 (18.84) 51.75 (3.57) 41.48 (9.80)
Kidney 23.33 (6.27) 25.70 (4.53) 18.49 (3.14) 16.67 (2.84)
Muscle 25.45 (9.32) 25.67 (2.38) 14.58 (1.52) 14.63 (1.61)
LNCaP 26.05 (2.40) 30.46 (7.13) 21.15 (13.67) 15.11 (7.24)
PC-3 31.95 (12.21) 36.93 (10.38) 24.62 (3.10) 23.48 (2.93)

LNCaP/PC-3 0.82 0.82 0.86 0.64

LNCaP/Muscle 1.02 1.19 1.45 1.03

PC-3/Muscle 1.26 1.44 1.69 1.60

Data are expressed as fluorescence intensity (p/sec/cm?/sr)/g tissue. “Each value represents the mean (SD) for 3

or 4 animals.

ARFEIZBWTIE, NIR #YfE L SCE B OMAG OEIZ DN T OMIEIEEFHEBE R 21T - 7.
—IHEORFTORIEN D, 800CW-SCE 23 b BAFZRH R A R L, NIR #GEHREETH S5 IRDye
800CW 73 PSMA [ZHKT B FEATEICEF G LT D Z &0, [RfFEEZEALOKRNEREIZ KX < 284
LHEWOIRA /LN, ZNODOMEIE, A%ERD SCE B L L7 v —7BRBICHLE
ERELLTEEZOND. BN, NIR 8060FEN, Hiad o 7 hitsmEss Lo
BT T2 <, PSMA @ arene-binding site ~AL[A 95 Z & CTHREGBIAMEICEH 535 Z LR sy
Telzth, SRITEHERIFRIIC SCE B & OHREA fiib 72 2L C, KVFERVA M EHEEHALS
T RbAEELEZLND.

FE7o, BAFE L7z 6 FHD SCEFEMARD 5 b, Ik bENTRI R4 7R L7z 800CW-SCE (X, PSMA [5
PEFEIEL 2 AR 0 BRI L7 2 &, FARHRICI W T [ R B A BRI SR ATRE T 5
TEDNRBEEINT. EDIT, HREMiEE I L CEWERL AR LD EnD, BIFTIC R
a2 N7 A NDOEWGEZ TS TE D AR R I,
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/N

AREIZBWT, NIR #A A —V 2 ZIEICHE LT PSMA By 1A A=Y v 77 u—T7 ORR%
Hit)& LC, PSMA ICEBIAMEZ AT 5 SCE B2 5L LC, 7= RD NIR #bEaELZHA
T HHEMEIZ LV 6 FREEOHT SCE 8 A% L, TOHMAEICBET 25 %217V, BLTICikR%
fER AT

)

)

()

(4)

Q)

(6)

6 DT T =& NIR @ (A F %8 A L7281 SCE #FE k% &k L7-.

LNCaP #ifiz V= in vitro F56 BIAMEREAN O E, 800CW-SCE, 680LT-SCE, & (% 750-SCE
23 PSMA (ZxF L CHaefsaBifntEZr L, FT%, 800CW-SCE 238 b WO & BLFE & 7
L7-.

Insilico Ry 72— g OfEERNS, 800CW-SCE 728 PSMA (2% L TEWiE&E
Pha R LB & LT, A L3Ot FE(IRDye 800CW)IZHEA Lz ALk VRN %5 L T
WD R[REME S HEER S Tz,

LNCaP ffad £ 72 1% PC-3 #ifg Z 7=/ & R BRI O FE &, 800CW-SCE, 680LT-SCE, &t
750-SCE 1%, LNCaP #lifiz PSMA EE A HEES - NI b S -,

PCa BIEET L~ 7 A& W R A A —2 0 T OREE, 800CW-SCE M T8 750-SCE 7% LNCaP
JEIR HL A B 23> PSMA R BAGICHEH L, %512, 800CW-SCE X PC-3 /iR 3L IZ %95 LNCaP
JEIR L A~DEWERIL 2R LTz,

800CW-SCE %, LNCaP &)L O Dligas~0 H 3L - - EFEIIMER ST, FERERIfEzs >
5 DN TR I A R LTz,

PLEDOFER XD, 800CW-SCE 1%, PSMA Z )& L7z NIR & A A —2 2 ZiEICH WS PCa A
A= 7 Ta—T7L L TANTHY, iideW d OREHL R TG E OB FICR T % alRetk
PR E Tz,
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AWFeCiE, PCa OB ZWA HAE LT, SCE Bksa izl L-BHREms 28 H L, PSMA %
L LTEBEZROYA A= 7 a—T O ATV, LIRS SR 2157,

1. PSMA ZHEM) & LIEBES D 1A A—Y 7 7 a—7 ORFRIZE L T, BEfF O P12 SPECT
FAPSMA A A= 77 a—7 T E SH TS RIS~ E O FERE R SRR 2 (R X
BTHZEEHME LT, KEHEOEWT =4 1M PmTe-tricarbonyl #5484 8 A L 7= #i#l SCE #%
R Te-TSCE) & #% 7t « &% L, SPECT I PSMA A A —V v 77 n—7 L LTOH MM
DUV L 7=, LNCaP #lifia fz OY PC-3 Ml 2 VT2 in vitro MERUASE & FEBRIC IV T, LNCaP #f

< FEA - WIE(E S, PC-3 MIRRIZITAE B4 R S 72025 72 LNCaP MRSk~ 5 @G
A1, 2-PMPA OILYSINZ X 0 HREISHH] S 4, PSMA 12K L TEWEE & RFERME A 7R L. In vitro
CRWTHEBMEEZIHMI L= 25, BEIFOPSMA A A—V 77 a—7 L LTHESRT
W% BPLDCIT [ZHA_RTEWEAHAMELZ R L7-. LNCaP Ml Bl L7 PCa ET L~ T A%
W RN AR FERRIZIBUN T, “mTe-TSCE (35 30 43712 LNCaP Fim B ~m < 5L, 120
DB ETITIRAITHER LT, IFIBSCIG 72 £ Oligains b I3 5% ECNTHA L, &5 30 4511
BT, JHHEE 72 IZABITxT 2 vy LNCaP i BAEFE L 2 7R L7-. LNCaP J i B/ ik bl &
BH 120 p#%IZB VTR bE <, &5 120 5#%I2BWV T 2-PMPA & L5 L7 dt 21T o 72 &
Z %, LNCaP i~ OEBBARICIE SN2 LD, EERNIZEIT 5 PSMA FrEM) 725
FMEZ R L2, S 61T, SPECT Z HWTHARA A=V U VEREIToT- L 2 A, PC3 EHEIT
i3, LNCaP i B 2 IR DR AICHE L, FHIESOIE2 D D 3 7T /W 3E8 0 H 72 )
o7z PLEORERIE, ®"Te-TSCE 1%, SPECT I PSMA A A—Y v /7 a—7 L LTHMT
HHZ R L.

2. PSMA ZHERYE LT-NA A=V 77 a—T OZICE LTI, PSMA % L CHEAMA2HT 5
SCE ‘Hi&~, ZRMDFmW\WI T =% NIR #NAETHD ICG 1T L L Lz 6 FfHD NIR
HNEFREZHEANT HZ & THHM SCE FEMAZRG - AL, NIR #6A A= 75
PSMA A A=Y 77 a—7 L LTOHBMIZOW T L72. LNCaP fifjn % HT, invitro
B\ CHABIRMMEZFM L7 & 25, 800CW-SCE, 680LT-SCE, } (¥ 750-SCE 7%, 2-PMPA
IR TEWESEFMEZ R L7z, [AEEIZ, 800CW-SCE, 680LT-SCE, & TF 750-SCE % SCE
BRI b EWBIFEEZ R L, $EOEHEED PSMA ST 2 HMMEOM L% 5 L5 iE
RDIRIE Z T2, Insilico (238 T PSMA IZxd % 800CW-SCE D&k A Ky ¥ 7o I a
L—a VRV BFETLTc & 2 A, #EaREO AV AR CERRDY, PSMA O arene-binding site
AT D7 X W EMAAEN LT DS 03 RS S 472, LNCaP Al & O PC-3 #Hlfid & v
7= in vitro HIFEFE A EBRIZI VT, 800CW-SCE, 680LT-SCE, % O*750-SCE 1%, PC-3 MifiiZix
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fa Atz R SR o T b D@D, LNCaP Mz < A - IE(L S 4, LNCaP Mk 9% @m0
fElE, 2-PMPA OILIRINC LV AEICHHI S 4, PSMA IZx L CRW SR EEZ R LT

LNCaP #ifa J OV PC-3 Al &2 B4 L 7= PCa BAHE T /L~ U X & F W TR N A0 A BRI C

800CW-SCE JTr 750-SCE 1%, #5-#% 24 WF]OKF AT, PC-3 R HIZITERIE T, LNCaP ¥4
Ji5HL A~ < FEFE L, LNCaP J#i5 H & B 7> PSMA BRERAICHEE L7z, & 51, Idssz /L,

LNCaP #&/5 B~ PC-3 FER I 2 ERLL A AT L= & 2 5, 800CW-SCE 28 BLAF 72 il &7
L7z, LLEDOREREN D, 800CW-SCE i, NIR #tA A —Y 2 ZIZHWS PSMA A A—Y
Ta—7 L LTHENTOLZ 2R LT.

VL k, ARBFFEIX, PCalZBiS 5 PSMA Z1ER) & L7= SPECT L ONNIR @Y1 A — 0 7iEIC
BN A A= 77 a—TORRBICEREEZNDT-HEDOTHY, ZNHDHAIE, PCa @
B 72 VR IE T B O PR E R IR AR L L2 RATREIE OB ICHE IS R IF R 2Rt o b o &
Zz26N5.
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