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ABSTRACT Prostate cancer (PCa) is the second most frequent cancer. Prostate specific membrane antigen (PSMA) is an
effective target for the detection, staging and monitor the response of therapy in the management of PCa. In
this study, we aimed to develop a ®F-labeled PSMA-PET tracer ([*®F]JAIF-ND-GUL) and test its feasibility for
targeting PCa. A variety of labeling conditions was tested for optimization to achieve maximum radiolabeling
efficiency. To test the imaging capacity of [*®F]AIF-ND-GUL, in vivo PET/MR images were performed in 22Rv1
tumor bearing BALB/c nude mice after injection of radiotracer. Optimized labeling condition was to dissolve 300
nmol of precursor (ND-GUL) in buffer (pH 4, 0.1 M, NaOAc-HOAc) and react with [*®F]AIF at 110°C for 30 min.
The [*®F]JAIF-ND-GUL maintained stability of >85% over 4 h. In-vivo molecular PET/MR imaging study results
clearly showed high tumor uptake of [*®F]JAIF-ND-GUL over time. In conclusion, we optimized [*¢F]JAIF-ND-GUL
labeling conditions for PCa diagnosis and confirmed PSMA specific binding in vivo.
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Materials and methods

NODA-PSMA (ND-GUL)< Cellbion Co., Ltd. (Seoul,
Korea)oll A Al &3stAth. 1 9 2= Aok Sigma-
Aldrich (St. Louis, MO, USA) A& AME35I “F=
A& st g A(SNUH, Seoul, Korea)ol| A =5ttt
Instant Thin Layer Chromato-graphy — glass microfiber
chromatography paper impregnated with silica gel (iTLC-
SG)+= Agilent Technologies (Santa Clara, U.S.A.)°]
A Yot o] ff At S 9 F7SH= Bioscan
AR 2000 (AR-2000, Poway, CA, U.S.A.)S AF2351%
T}. PSMA positive human PCa 22Rv1-2 American Type
Culture Collection (ATCC, Manassas, VA, U.S.A.)o||A] T+
Q5131 tt. ATCC-formulated RPMI 1640 media, trypsin-
EDTA, fetal bovine serum and antibiotic-antimycotic
£ Gibco® (Grand Island, NY, U.S.A.)o| A T3}
t}. Dulbecco's phosphate buffered saline (DPBS)+=
WELGENE Inc. (Gyeongsan, Korea)ol|A] -5} %t}
Animal Positron Emission Tomography (PET) JA4F &
-2 SimPET-X/M7 (Brightonix Imaging Inc., Seoul,
Korea)E A&l XYoL oju]Z] 4L Amide (a
medical imaging data examiner, http://amide.sourceforge.
net/, created Andres Loening, MD, PhD)E& A}-&-5} 31t}
Cell derived tumor (CDT) o]&0]4] HEF A9 F-,
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Figure 1. The structure of ["*FJAIF-ND-GUL.

Experimental
1. "®F labeling

UF gAMG BA = 7|E =RoA Aed Y2 S35t
Atk (24). 7hkobA Avgotd, WA [FFIAIFE A2
A 1023F AICE (270 nmol) &+ 2|4 A4l = [F]
F* (370 MBgq, 50 pL)yE £%sto] &H[skqlnt ZTteRl
ND-GUL (300nmol)S [“FJAIF* &of H7}511 18 =
Qt AojE & 308 B 110°CollA 7HE5ISITt. [*FAIF-
ND-GUL (Figure 1)9] WA ¥4 882 ITLC-SGE 3+
Q15+t tpA|Et O 2 reverse phase C18 Cartridge light
(WAT023501, Waters, MA)Z ["“F]AIF- ND-GULZ A
Eipileg

2. PET Imaging

22Rvl CDT 29 ut-20f ["F]AIF- ND-GULS
Pt & ot AZF ZFACE PET/MR F4= 23
t} 22Rvl CDT 29 up@A 7] Adof ["*F]AIE-ND-
GUL (11.1 MBq, 100 pL)& A}t Blocking A3
2 2-PMPA (100 pg)2} [*F]AIF-ND-GUL (11.1 MBq, 100
pL)E A F9Joto] =359t Static F/AF isoflurane
nhE| Aol Al SimPET-X/M7- AH8-5F0] A 1h, 2 h
9 3 hol] =553

Results and Discussion
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Figure 2. Radio-TLC chromatography of F (A)
[**FJAIF-ND-GUL (B) and after C18 cartridge (C).
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(B) Blocking (A) Normal

(C) 22Rv1CDT Model

Figure 3. /n vivo PET/MR imaging of normal (A) and
22Rv1 cell derived tumor models (B), (C). Arrows in
(B): Blocking in 22Rv1 CDT lesions. Arrows in (C): Drug
uptake at 22Rv1 CDT sites.

#lo]E (NOTA, NODA)E ARE-Sto] 8- Hof A YAH
2 AZXT 4= qlo] FHEIL Urh26). o] HF HAZ
et PET o|u] #E o 2850 {3t A¥E HojF
Ak &2 Ao A -2 AFE HA|(Figure 1)E (200
nmol) AHE5to] 2 WANSIS §8(>90%)ZE [“FJAIF-
ND-GULS @43t aL 70% oM EYEZH 9] 48 Hof
iTLC-SGE H-A15}9] th(Figure 2). [ *F]AIF:= Rf = 0.0-0.1,
[*F]JAIF-ND-GUL-2 Rf = 0.5-0.6 0.2 37} §slslA &

NoLfo
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2 =|9lc}. C18 7HER| A& AFE-5to] AA|H [“F]AIF-ND-
GULS Atsst <ok >90%0 2 B ojrt. AL A
&9 W AL AT A QorE e 83t 7o,
[“FJAIF-ND-GULS] QP44 2t 4A12k712] ER1=9
o}, [*F]AIF-ND-GUL-2 A1.2-9] & fo] A 447t B9t
85% o1/ =2 /A4S H ol th(Figure 1, 2).

PET oA [*F]AIF-NODA-GULL- A4S &3] H}
2A = FGolA T2 AR BT [PFIAIF-
ND-GUL-2 A1 Foff #h2A] vjAd=]ar Bhagoll A =2
A< Bt B3 S FollA w2 47 T =
A2 (Figure 3A), o= FAF - 2A17F & 347t F7}s)
o ZYolA ["FIAIF-ND-GULO] f-AHS& HojF4]
[*F]AIF-ND-GULo] =& 9]a] 7=l AL 2elst
7] 9ol S¢S R E FO 2-PMPAE AHE-5H]
blocking A&S A5+t 1 A3}, [“FJAIF-ND-GUL
o F47F #EEA ¢ho} [FJAIF-ND-GULY] Eo]d<
H0]ZQ)th(Figure 3B). [*F]AIF-ND-GULS &7} B717}

g 93} Reticulo-endothelial system (RES)< 53 vijd =
Conclusion
o] Ao M APAY AFFAE A9 oFE [°F]

o
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