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Development of bombesin peptide kit for prostate

cancer diagnosis and treatment using ®*Cu/*’Lu.
Mi Hyun Kim, Min Hwan Kim, Kwang Il Kim, Jung Young Kim, Tae Sup Lee, Joo Hyun Kang, Kyo Chul Lee, Yong Jin Lee*

RI-Convergence Research, Korea Institute of Radiological and Medical Sciences, Seoul, Korea

ABSTRACT It has been reported that 64Cu was radiolabeled with bombesin (BBN) peptide binding to the gastrin releasing
peptide receptor expressed in human prostate cancer cells (PC3), confirming tumor target efficacy in mouse
model. In this study, we developed the kit for the diagnosis and treatment of prostate cancer that can be used
clinically using bombesin peptide available of “Cu and '’Lu radioisotope labeling. The NODAGA-galacto-
BBN peptide containing the NODAGA chelator and galactose was dispensed into a sterilized glass vial and
lyophilized to prepare a kit. The stability of the kit after long-term storage in the 4°C cold chamber and the
radiolabeling efficiency after®Cu or '"’Lu labeling were confirmed by thin layer chromatography. When labeling
with 8Cu at the initial stage of storage, labeling efficiency of NODAGA-galacto-BBN peptide kit was over
96%, labeling efficiency was over 90% when "’Lu was labeled. At 11 months after storage, the radiolabeling
efficiency of kit against ®Cu and '"’Lu was each over 95% and 90%. The cell viability was significantly reduced
in the ""Lu-NODAGA-galacto-BBN treated group compared with the control and 7’Lu alone treated group in
clonogenic assay. In conclusion, the NODAGA-galacto-BBN kit prepared by the lyophilization showed high
stability over time and high yield of radioisotope labeling. Also '"’Lu-NODAGA-galacto-BBN confirmed high
cytotoxicity to prostate cancer cells. Therefore, the NODAGA-galacto-bombesin kit is expected to be useful for
the diagnosis and treatment of prostate cancer patients.
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Materials and Methods

NODAGA—galacto—BBN kit &%t

NODAGA—galacto—BBNLS o34} (AnyGen Co.,
Ltd., Korea)oll A2t ojgfsto] thy AR ARt
NODAGA—galacto—BBN-& 1 M sodium acetate®]] 1 mg/
mL =2 =0 thg 24 uLe NODAGA—-galacto—BBN
NS pH 59 sodium acetate buffer solution ImL &
N} 3ksto] Aol pH 59 sodium acetate buffer
solution?] A|Z+= WA stock solution A [glacial acetic

acid (CH3COOH) 11.55 mLZ S50l 3l4ste 0.2 M

1 L gHoz vt 9} stock solution B [16.41 g 9]
anhydrous sodium acetate (CH,COONa) ¥+= 7.22 g ¢
CH,COONa—3H,0& Sl 843101 0.2 M 1L &H42
2 UEL) ]S Al&SE 3 242 296 ul (stock solution A),
704 uL (stock solution B)E Z¢slo] A|Z3l3ct, Hakst
F2] vhold (glass vial)oll 500 uL 4= 1 mLA £53}o]
EAAZINALS AX 12 ug B 24 ug 229 NODAGA—
galacto—BBN kit A|2511c} (Figure 1),
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Figure 1. Photographic image of NODAGA-galacto-BBN kit. (a) NODAGA-
galacto-BBN kit (12 pg). (b) NODAGA-galacto-BBN kit (24 pg).
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Figure 2. Chemical structure of #Cu-NODAGA-galacto-BBN



4 & o]83F NODAGA—galacto—BBN kit #2413
12 pg@} 24 ug ¥ 7H4 %9 NODAGA-galacto—BBN

KitE ARESEe] MLug #4]3}3L radio—TLCE E3lo] 34

39S 5ol AlAsHL FARER A5]AsHgIh % 37 MBq,
1 mLo] "LugHE I mL FAVIE o83t Feto| =7t 2
S f-2] Hpoldoll sttt 80 CollAl 4087F whg-at

Floll radio-TLCE -&5to] FA|4~&-5 SRlstal pHE el

(BBL™ Fluid Thioglycollate Medium, Becton, Dickinson
and company Sparks, Franklin Lakes, NJ)ol| ZAA|E 0.2
= 0.4 mLE FFskar 37 TollA 1447E wjekstele, %1
w82 tiF7HAIRIASkA] (BBL™ Tryptic Soy Broth,
Becton, Dickinson and company Sparks, NJ)oll A=
0.2 — 0.4 mLA F3L 24 CollA 1497 wijef & &
ko & golste] gty QK| QFghrial whekstict,
AL EAl AH-L Charles River AF¢] Endo safe®PTS™
system & ©]-§-5t] ARA} vl o] wheba] S 5131t Al
S5 50u = 1008 = 3lA5ko] HIAE 7HE Ao =¢)5}

of 54 AulE Tl 23S FUsih

MIZZHH

Al A A Al22=Q1l PC3 |22 10% fetal bovine
serum (FBS), 1% penicillin/streptomycin®] 71 Ham's
F—12K v A (WelGENE, Inc., Korea)ol ©r=HloF s}%ict,
ME= 5% CO,, 37C 2719 A|2E HjeF7] (Sanyo. Co.,
Ltd., Tokyo, Japan)ollA] v oFatsict,
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=% g4 24 (Clonogenic assay)

1x1062] PC3 A|3£Z 100 mm dishe]] Z-o}5eaL 244171 vf
¥t & 9% FBS7} H7Fel Ham's F-12K A2 wks19]
o}, "Lu—NODAGA—galacto—BBN 5.5 MBq= M= w3}
gt ufjAjof AEjet F 4A17F uiFetlct, PBSE washing
AIEZE wlof Alegt 3 AlZ5S 242F 2 x 107, 5% 107, 1
10° A ot 147k heystodeh, @4 2AE 29
2EF vlo]&8 (crystal violet, 0,05 w/v%) SN & A

F Adstact,

Results and Discussion

NODAGA—galacto—BBN kitZ 0|25t

“Cu BX| 48 Y BX| O Sl

].

ol

NODAGA—galacto—BBN kitS ARg-3lo] #Cus 4]
3 radio—TLCE &0t #ATE2 sk oS A
3l4tt, NODAGA—galacto—BBN HE}O|E= kitQ] &
12 ug, 24 ug 7 7K =E, =5 2este] “Cus #EAJ5}
t}. radio-TLCE *Cuof et EA|4~& S AT} 12 ug, 24
ug T 7H FxoA 212F 96,58 +2,.98%, 97.02+0,51% &
A & BT} (Figure 3A—a and b). ¥ 2gHe
9] pHi= 6-7= gRlE|o] T4l 717ke pHE HolF3ich

i

oS

8Cu—NODAGA—galacto—BBN kit2| HEA =tol.

BICuE 0]-&3s}o] A3 NODAGA—galacto—BBN kit (12
ug, 24 ug) 7 7HAlol tisto] 4 ol 9] A AlES AR
SHAT. Kit A2 - 2A41%E, 15A]7F ol 64Cu—NODAGA-
galacto—BBN (12 ug, 24 ug) o4 radio—TLCZ 64Cud]
gt ZA|eE AT “Cu—NODAGA—galacto—BBN
(12 ug) 9 A% 247 15AZH 27 96.90+2.02%,
96.75+5.62%% UEFHTE  “Cu—NODAGA—galacto—
BBN (24 ug) 9] 7% 2417}, 15A7H) 22} 97.21+2.63%,
97.64+4.09%= et (Figure 3A—c and d, Figure
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Figure 3. Stability test of #Cu-NODAGA-galacto-BBN kit at 4°C. (A) Radio-TLC of Cu-NODAGA-galacto-BBN kit (a-d). (a) Radio-TLC of [64Cu]NODAGA-galacto-
BBN (12ug) at 2 h after radiolabeling. (b) Radio-TLC of [*Cu]NODAGA-galacto-BBN (12ug) at 15 h after radiolabeling. (c) Radio-TLC of [*Cu]NODAGA-galacto-BBN
(24ug) at 2 h after radiolabeling. (d) Radio-TLC of [*Cu]NODAGA-galacto-BBN (24yg) at 15 h after radiolabeling. Black arrows indicate the radioactivity of ®Cu. Red
arrows indicate the radioactive peak of [*Cu]NODAGA-galacto-BBN. (B) Stability of [*Cu]NODAGA-galacto-BBN (12pg, black line) and [*Cu]NODAGA-galacto-BBN

(24pg, red line) for 15h at 4°C.
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SCwt AgEo] dsol &
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NODAGA-galacto—BBN HElo|= 7|E 9] ¢4Cy o gt
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Figure 4. Radiolabeling efficiency of NODAGA-galacto-BBN kit stored for 11 months. (a) Radio-TLC of %Cu-NODAGA-galacto-BBN (12 pg). (b) Radio-TLC of """Lu-
NODAGA-galacto-BBN (12 pg). Black arrows indicate the radioactivity peak of #Cu (a), "’Lu (b). Red arrows indicate the radioactivity peak of #Cu-NODAGA-galacto-BBN

(@), "Lu-NODAGA-galacto-BBN (b).
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NODAGA—galacto—BBN9] & #AIE IRIsHIch
55 MBq9 " Lu—-NODAGA-galacto—BBNS  #|g]
(76,64 +13,39%)3t 7% Control groupell H|dt] E4|2] 0
2 RFO8HA| AlEZ 5271 24 Bl Ao ERlEglem, MLu
SE A 2gk o (95.93+7.56%)) HlAE BAKOR &
OJ5HA| A E7} 74kt 11.1 MBq2] "Lu-NODAGA—
galacto—BBNZ A 2]$t 7Z-9-oll+= Control group Hj8|3}o]
EAZOR G935 A A4S Ho(Figure 5), "Lu—
NODAGA—galacto—-BBN# 2|7} AHAY AZ Ao &
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Figure 5. Effect of "7Lu-NODAGA-Galacto-BBN and "Lu treated to PC3 cells.
(A) Cell survival ratio after 5.5MBq of ""Lu-NODAGA-Galacto-BBN and '"’Lu
treated for 4 h. (B) Cell survival ratio after 11.1MBq of '""Lu-NODAGA-Galacto-
BBN and'”"Lu treated for 4 h. (*p<0.05).
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