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Synthesis and Preliminary Fvaluation of 9-(4-"FFluoro-3-hydroxymethylbutyl)
Guanine (FIFHBG) in HSV1-tk Gene Transduced Hepatoma Cell
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Institute of Radiological and Medical Sciences, Seoul, Korea; *Department of Medical Laboratory Science, Yonsei
University, Wonju, Korea, jDepartment of Chemistry, Inha University, Incheon, Korea

Purpose: The HSV1-tk reporter gene system is the most widely used system because of its advantage that direct
monitoring is possible without the introduction of a separate reporter gene in case of HSVI-tk suicide gene
therapy. In this study, we investigate the usefulness of the reporter probe (substrate), 9-4-Filuoro-3-
hydroxymethylbutyliguanine (*FIFHBC) for non-invasive reporter gene imaging using PET in HSV1-tk expressing
hepatoma model. Materials and Methods: Radiolabeled FHBG was prepared in 8 steps from a commercially
available triester. The labeling reaction was carried out by NCA nucleophilic substitution with K™®F/K22.2. in
acetonitrile using N2-monomethoxytrityl-9-4-{tosyll-3-monomethoxytritylmethylbutyllguanine as a precursor, followed
by deprotection with 17 N HCl. Preliminary biological properties of the probe were evaluated with MCA cells and
MCA-tk cells transduced with HSV1-tk reporter gene. In vitro uptake and release-out studies of [®FIFHBG were
performed, and was analyzed correlation between [®FIFHBG uptake ratio according to increasing numeric count of
MCA-tk cells and degree of gene expression. MicroPET scan image was obtained with MCA and MCA-tk tumor
bearing Balb/c-nude mouse model. Results: [*FIFHBG was purified by reverse phase semi-HPLC system and
collected at around 16-18 min. Radiochemical yield was about 20-25% (corrected for decay), radiochemical purity
was ?95% and specific activity was around 555 GBq/¢ mol. Specific accumulation of [®FIFHBG was observed in
HSV1-tk gene transduced MCA-tk cells but not in MCA cells, and consecutive 1 hour release-out results showed
more than 86% of uptaked [FIFHBG was retained inside of cells. The uptake of [“FIFHBG was showed a highly
significant linear correlation (R*=0.995) with increasing percentage of MCA-tk numeric cell count. In microPET scan
images, remarkable difference of accumulation was observed for the two type of tumors. Conclusion: [FIFHBC
appears to be a useful as non-invasive PET imaging substrate in HSV1-tk expressing hepatoma model. (Nucl Med
Mol Imaging 2006;40(4):218-227)
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% dT-monophosphates AJA sk &40t} ol wka) 3
292 Az 2~ ulolg Aherpes implex virus: HSV) ¢} 3
24 A2 wvolya 1 8 Y 7)1 (Herpes

simplex virus type-1 thymidine kinase: HSV1-tk) &4
718 olxgo) sobA dT Bt oheh olsh fAle 728
7H 22¢ Qs @ 4 Qe B4l Yok oldd 54
ol FAA Aol ofs] HSVI-TK &4 AR A%
o AT fAHE 7180] AR ¥ ol 422 Qs o]
AE o WA o] Fa Al e FAE, &4
H 7149 k2 HSVI-TK &4 gl o] Ao)aks uked st
°l& Tote] ZHHOE HSVI-tk FAAY BHFE 5

g 4 ok

AF7HA HIig 71342 4A F 7= 78S 5 ok
AR = 8~fluoro-9-[ (2-hydroxy-1-(hydroxymethyl)ethoxy-
(FGCV)? 8-fluoro-9-[ (4-hydroxy-3-
(hydroxymethyl)butyl) Jguanine (FPCV),** 9-[3-(fluoro-
1-hydroxy~2-propoxy)methyl lguanine (FHPG).* 9-[4-fluoro-
3-(hydromethyl) butylJguanine (FHBG)”” 5] acyclogu-
anosine FEAFolY, FHAE 2-fluoro-2'-deoxy-1-8
-D-arabino-furanosyl-5-iodouracil (FIAU)™ 2'~fluoro-2'
-deoxy-5-iodo-1-# -D-ribofuranosyluracil (FIRU),H) 2
fluoro-2'-deoxy-5-methyl-1-f -D-arabinofuranosyluracil
(FMAU).”  2-fluoro-2 -deoxy-5-iodovinyl-1-8 ~D-ribofur-
anosyluracil (IVFRU)™ 59 uracil nucleoside =4 So]
o},

Uracil nucleoside %4 2] 7 P11, ™, 1 MC 29 o
T FALAE 2 FEE HA B4} 75t At
ek, @2 gEd ahal e 29 (single-photon  emission
computed tomography: SPECT)S9) thekal AN E
ol &8 4 AW 5-["liodo-2 -fluoro-2 -deoxy-1-8 -D-
arabinofuranosyl-5-iodouracil (["“[1)FIAU) 9ol PET
Gl o]§F & ot wabM acycloguanosine FriEA =
GCV9 ZAk&E PET Y940l 7153 fluorine-180.2 X
& 9-[(3-["F1ftuoro-1-hydroxy-2-propoxy) methyl Jeuanine
([(®FIFHPG), 9-(4-1®Ffluoro-3-hydroxymethylbutyl) guanine
(("FIFHBG, 1) 5o] & A+ 52 itk HSVI-tk B3
FRARE A oA 71-2 HSVI-tkdl vk 21318 o)
ZEA £9] thymidinedl] B3] Eolof 3}"’ ZEX ZEA X
o TKell th#t zlstgo] F&4% 42 & 4 v} Uracil
nucleoside A acycloguanosine  f-&=Ald] B8
HSVI-tkell tsk &4 281 o] gola] Al Zujel] B} tho
HAAE e EAL 2T FEAEY ol AuAel o
2388 YA acycloguanosine BTt =& A0 2 JEh} Al

methyl) guanine

i BHOIRIA E(OIE ZILIOM 012 2 MIZZUMS) 71 ¢

2 7o)g Holx @ Aoz HIHYT,
1 | Ao wrh o4
Q) F1Adst ek AEE el oy

[®FIFHBGE %272 4% acycloguanosine A8

=4 oA HSVI-tk 227t 0|48 AEel e 43
go] 7} 2L Ao FHA Y3 AL GFF ek
el ?—7} A= I ) =

B AR ME Morris 7HE M EFolA HSVI-thk BT
AR 71A2M ["FIFHBGY A 7HsA S lstnqt
sttt ool ["FIFHBGY A2 =A< FY3T retroviral
WEE AMREY HSVI-tk SRAAE o)Yd AEFA
Morris hepatoma A Z(MCA-tK)AN £% FA FET Y
2 olgstd ARNS APt Az wE [°F]
FHBGS A8l AdF &S Hristz] fstel MCA Al x¢
MCA-tk Al e] AHHA&E SAsH vlwstyon, Al
X & 271 mE [PFIFHBGY A3 & NS Tl w
A7 LS A4S Bl BRoth HEHoE
microPET A A 944e §3te] HSVI-thk B3 §479] 7]
A4 [“FIFHBG #84 «¥-g @Assich

CHAM 2 Bhe
1. A8
Kryptofix 222, potassium carbonate, acetonitrile,
CehteTM, reaction flask, Silica gel 60, methanol, chloroform,

tetrahydrofuran, ethanol, HCI, H:O. solution, NaHSOs,
NaHCOs&= AldrichAte] AEFE +U3te AMEsHATh WAL
AEY Y49 F-182 KIRAMS MC-50 7H&7| 258 QA
&o]  AME-3F¥Th Trypan blue
formaldehyde dipyridamole, nitrobenzylthioinosine (NBTI),

solution, formamide,
TdR, uracil, adenine, 2-chloroadenosine 10 mM phosphate
buffer, dimethylsulfoxide (DMSO)+ H=9] SigmaAte] A
EF& g3k Earle's Balanced Salt Solution (EBSS),
Trypsin-EDTA, Nylon membrane, nitrocellulose membrane,
Dulbecco's modified eagle medium (DMEM)< H=9
Gibcort AEFE ARG o™, MEE G A= "=
CorningA} A& AME3}T, fetal bovine serum V=2
BiowhittakerAt A &2 AHEat3ith. Agaroses FML Bio-
productAte] seakem LE agaroseZ AMEE9 T Neubauer
chambers %99 SuperiorAte] A& A3 MCA-
RH7777 (MCA) A EF= ATCCAA FYste] AME3IE L
o] A Eo HEE o]§3l9 Neo FHA<}
HSVI-tkk 5847} 0|98 MCA-tk ME& AFwol ALS

retroviral
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stk Azuge A F2 FEF7I= "5 Forma
scientificAt2) water jacket 3250 @& A3ttt Total
RNA FZ Aoz 1]=9 iNtRON BiotechnologyAt2]
easy-spin ™ (DNA free) Total RNA Extraction Kit2 A}-4-
8190, RT-PCR Al¢ko2 13t QIAGENA}E] OneStep
RT-PCR kit& AH&+3t$it}. Internal control¢! G3PDHE o
9] ClontechAt] A|FS o] &3t LA FAAAZrIE
J#H I (HPLC) & v =2 WatersAhe] A ES o] &390,
YL Waters Xterra C182 AHLE¥T 3% L
Waters 2487 absorbance detectorg AF&-38}37, WA}

L& =99 RaytestAt9] GABI RI detecter& o] &8}o] wpa
& ASs4th PET AAF4-E A52 981 Concorde
Microsystems Inc.A}2] microPET R4 FH|E o] &3}t
AYFEEZ AF23 Balb/c nude micer Japan SLCAIEZE
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2. MCA 74t Al x4 ¢ HSV1-tk 34 24

32l

1) MZFo| vt

America type cell culture (ATCC)EHE Ropuko
Buffalo 2 =¢8] 7kF Al £3F¢1 MCARH-7777 (MCA) 3} o]
Al 2o retroviral ¥EE o]-&3] HSVI-tk +AAE o|Y&
MCA-tk MESE 20% horse serum3 5% fetal bovine
serum®] E8# Dulbecco’s Modified Eagle Medium®l] 75
mm’ culture flaskE ©]4-3te] 5% CO, 23] vl st
ok M e § 48AIZF THA 22 N X vt AA flask H
2] 80%7F A ¥EF FAH AUNE AL AE
ol o9 §-aAl selection markerE4] NEO gene©] 4}
Y= o] 7] WEol) HSVI-tk FAA} o] d Al Zxek A
2O =Z o] 7153 E G418 800 ¢ g/mL =& 1 3
3], At Al 13 Hrbste v gtk Ald) A flask Bl
BollE AZE ")) 814 1x trypsine-EDTAE A}
Soted 7hgA @9 Aol Wl F ohA] Ix trypsin-EDTA 3
mLE #A7Fste] 5-108 A2 X3 F NEEALS 5]
A8 10 mLo) A Eujekd o2 231414 1000 romoll 538 ¥
st AxE #3890 T AZE 3 mLY Al Eu]ok
HoE A i T AE 5 A YEE FAL 93
tryphan blueZ @23} neubaure chamberol X AZ3t
o},

2) RNA 22|

MCAS®} MCA-tk A= 2tz 5><1067H§ total RNA &g
o]£-3%t}, RNA EaE& iNtRON BiotechnologyA<]
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easy-spin ™ (DNA free) Total RNA Extraction Kit-& AH&
&t A F 9 manual gl BAIE WHOE thE o] A
sstdth

5x10°71¢) M ZE lysis buffer 1 mL$+ 43014 A £7} o
=2 o 71X Fed F ZEZIE A0 LE 22 A A
g35te] A2 287 WA 4T, 13000 rpmell A 15%
7h 97 sled 4EN 400 ¢ LE 3 F 5% precipitation
buffer} 4o} 2ol 28 X3 $- 400 ¢ L¥ 2 I AA
membrane filterell &7 13000 rpmo A 28-7F Q3] o
D& A Asg et Washing buffer 1 mLE membrane filter
o] Wol 2 3 Mg & FHEFH2E elution buffer 50 ¢ LE
o]g3le] RNAE &3zt E#d RNAE UV
photometerE ©]43td IS F thg A o] & of
7MA -70°Cel BAsth

3) RT-PCR

MCA-tk AEANA HSVI-tk +2A7F & SdE3 9
AE goldr] gt dAA SFFEL JHRES (Reverse
Transcription-Polymerase Chain  Reaction) & o] £3}¢]
HSVI-tk %732 &8 o3 A48 mRNAE HZ 33
t}. QIAGENA}Y] One Step RT-PCR Kit& AREshe]
HSVI-tk sAA] Eol&<l Primer®, sense (5-CTCA
CCCTCATCTTCGACCG-3), antisense (5'-CCTGCAGAT
ACCGCACCGTA-3)E AME3td PCRE Aldl3tSl Y, Rat
Glyceraldehyde 3-Phosphate Dehydrogenase (G3PDH) el
E-0]4 ¢ primer®, sense (5-TGAAGGTCGGTGTGAA
CGGATTTGGC-3'), antisense (5-CATGTAGGCCATG
AGGT CCACCAC-3)< ©]&3}9 internal control® AHg-
3ttt RT-PCR 27L& total RNA 1 ¢ g/¢ L, primer 2t
06 #M, Enzyme mix 20 # L, dNTP mix 20 ¢ L,
5xRT-PCR buffer 10.0 # L, RNase-free water 31 ¢ L&
master mixZ THE0] AHE-F o1 50C 304, 95C 15% 7+ 1
cycle, 94°C 30%, 59C 45%, 72C 45%%F 35 cycle, 72C 10
¥ 1 cycleZ PCRE A stAth A€ PCR product= 2%
agarosedl| A 100 V, 4087 47195 F Etidium Bromide
Z staindte] UV gellA 23,

uly

3. A E529-18 A AL f=AQ FHBG

1) M3A 2l penciclovir tosylatee] M=

[YFIFHBGY] A7Ast E2BHS FAs/9s 2o
@ e 23 WRste Fig 19 o $san
Triester(2)E t-butanol £ 3}olA sodium borohydride
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O a HO b 0
oatteo :>_\_ ><
NaBHy4, HO OH 2,2-dimethoxypropane, 0 OH
C,oH50 OC,Hg; tBuOH p-toluenesulfonic acid, 4
0o O 2 3 THF
Cl
N N
o] N e
S S : AL
i i N N NH 2 M HCI
CBry, PPhj, (¢] Br 2-amino-6-chloropurine, 2
THF, 0°C K2CO3, DMF O/\j/“\I
0 . o o
N g
NH N N
¢ NH _ NH
<Nf:\ MTrCI, DMAP, ¢ | P pyridine, TsCl ¢ | P
N 'NHz  EiN, DMF NTSNT ONHMTY N7 >NT O NHMTr
HO MTrOﬁ/\' MTrO
HO 7 HO 8 TsO 9
Fig. 1. Synthetic route of N2-monomethoxytrityl-9-(4-(tosyl)-3-monomethoxytrityimethyloutyl)guanine as a (|F)FHBG precursor.

[e)

MeOHZ %X wHsld triol(3) & Astan Aoz
triol(3) el 2.2-dimethoxypropane® p-toluenesulfonic acid2
28t acetonide(4) S 4319121, triphenylphosphine
3 N N-dimethylformamide] %% 2+ carbon
tetrabromide & ©]-28td bromide(5) S T A FA 9
bromide(5) %} 2-amino-6-chloropurine, potassium carbonate
£ N,N-dimethylformamide &l %9 & Ao wyk
sked 9-isomer(6) & FAAstH o™, Hoiz 9-isomer(6) el 2
M hydrochloric acidg 7¥st2 2¥Hshed 6-chloro?) & 6-oxo
712 HBAI|IL acefonide®] EINE AAToEN

5 9% F A P FAYAE =Y
7o FF 3 Feje] AFAE TE7] 98 penciclovir(7) &
N,N-dimethylformamide®] =9} dimethylaminopyridine
(DMAP) 9} methoxytrityl chloride, triethylamines 7}shed

Q)

o

o)

penciclovir(7) 9]

a

50Col A 2A17F =<t wRIEOER MTrs: R3®
penciclovir(8) &  dew, oJE7E =d3r] s
p-toluenesulfonyl  chloride® A3t AF A4
penciclovir tosylate(9) & ¥4l st tHanalysis data  of

penciclovir tosylate(9): 'H NMR (CDCI3, 300 MHz) & 7.74
(d, J = 84 Hz), 719 -7.32 (m, 19H), 7.07-7.10 (m, 8H),
6.82 (d, J = 87 Hz, 2H), 668 (d, J = 90 Hz, 2H),
399-4.02 (m, 1H), 3.88-3.90 (m, 1H), 3.77 (s, 3H), 3.67 (s,
3H), 3.36-3.38 (m, 2H), 3.00-3.02 (m, 1H), 2.88-2.89 (m,
1H), 242 (s, 3H), 1.38-1.43 (m, 1H), 1.35-1.31 (m, 2H):
Anal. caled for Cs7HssNsO/S: C, 71.90: H, 561: N, 7.39: S,
3.37).

2) FHBG A= o83 [*FIFHBGS! &Y 2 22ldH

KIRAMS MC-50 71471285 42 F-18 29 oF 500
mCi (185 GBq)# kryptofix 222, (7-9 mg), 16 M
potassium carbonate (100 # L)< azeotropic distillationS.Z
potassium fluoride-kryptofix complex®& Y=tk dojz
EE) ATAQ penciclovir tosylate (9) (4 mg)S
acetonitrile (500 # L) =<1 £ 7F8kal 120CAA 203
7y Akttt EFES AL 0 F 23] T sep-pak cartridge
(silica) 2 kryptofix 2.2.2.9F WHgslA & F-18& Al A g
3 15% MeOH/CHCl; 922 F&8th 28 &4
1 N HCl (400 # L)E 718k 90°Col A 107 wHtsle] HE
715 A A3k oM, phosphate buffer (1 mL) €922 g
Alatgdth £98S HPLC filter (045 £ m) =2 o33 Fof
semi-preparative HPLC (Waters Xterra C18, mobile phase:
5-15% CHsCN/HsO gradient condition, flow rate: 2
mL/min) % 2o go 24 [FIFHRG(DE AFAow ¢

e,

4. [PFIFHBG® A XU AHA7A

1) ZretdEZo M2l [*FIFHBG 438 MY

HSVI-tk ®2A7F 9dd Axdez Bojxyos
[PFIFHBG7F A& ==A] #7kstr] 918ked Morris hepatoma
R EZe MCARH-7777 (MCA) AEF¢ HSVI-tk 43
A retrovirus WEIZ o]YF MCA-tk A EFA
["FIFHBG S A7+ 7ol wE 413 &2 vl st gth 6 well
plateo] 72+ AEZ=2 welld 1x10° cell (n=3)°] ¥ %= seeding

3T 20% horse serum¥® 5% FBS7F E¥¥ Dulbecco’s

Al
=

5
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modiﬁed eagle medium (DMEM) ArolA] 24 A|zF v <k3k

3 7k well 2 20 £ Ci (740 KBq) 9] [®FIFHBGS ¥ 10
£, 308, 60, 1208, 180% T #7182 Wi o W&
st AASI o] MEE trypsin-EDTA 300 ¢ L
2 Azt dolyAch dojd MEE cold PBS 1 mLE
3 3] Al st Axzo JHAHA Fe & S AA
St HEHOE 7 Ao HFHAH AsE ZuprLH
S o]§3ld AZstd Hrletdth 4 &S F9E WAE

WME-5(% ID: percentage of injected dose) E VERN G

—YLAZN{

2) M= [ISF]FHBG°I gE AlE

AH 9 [FIFHBG7F A Eo] FolgleA #aHEA s
37ket7] 95t MCA N X9} MCA-tk AEFE 6 well
platedl M EF7} 2x10°0(n=3)7} HEE seeding3l L
DMEMOl A 24A17k wl Fskch, 2b2be] wellel [“FIFHBG
40 p Ci (148 MBq) & 9 X 2417 F2t sl st 4322
% 71219 A EE trypsin-EDTAE A& ste] wol 2 cold
PBS 1 mL& °]&3te 3 3 A o719 2 mLe)
DMEM< 2 sjaksh & 0%, 108, 208, 308, 602 3o
A8t WA A S AAT AW dEEHA X @
OIUE WAFS S AHIILEE o435l ASE F Hris
ATk 0FolA SHE FALE S 100%2 32 oo W& 7}
Zrel NZFHE A X g absg uEs
radioactivity) 8 VFeRi ik,

(% retention

3) HSVI-tk el MZo| siEgo meE M8 AT A
MCA M X8 HSVI-tk %A} o|d¥ MCA-tk AE
ol A} MCA-tk #1£) #EE 27l w2 [PFIFHBG 43
Fo| AAAAS H7sl7] Yate] MCA-tk MES AF A
259 0%, 10%, 20%, 30%, 50%, T0%, 80%, 90%, 100%
b HEE EESI 6 well plated] 7 well T 2x10°7
(n=3)¢] AEE seeding 3ttt DMEM Aol A 24A17F 1)
st3 [“FIFHBG 40 # Ci (148 MBq)E& A7ksted 2474
TS FEE Wit AE A7) A WA E Y st Al A s
Atk Trypsin-EDTAE AH#dte] AEE gojuiz 1 mLY
cold PBSE 33 MA3je} ofde] Whale2 AASET A
Eo) A1 S S AIIEE o4l A2 &

7+ai,
5 &2 S22 [“FIFHBGS! microPET AY&| At
2% 2ERY MM A4 H71E YA [PFIFHBGOI

A3 A& A GFL dol o Hrlatge) £ TERY

222
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MCA-TK  MCA

Marker

1Kb

983 bp, GAPDH
900

700

500

300 290 bp, HSV1-tk

100bp

Fig. 2. RT-PCR analysis of HSVI-tk mRNA expression in MCA-tk
and MCA cells. Electrophoresis was performed with 2% agarose
gel at 100 V for 40 min. 290 bp fragment corresponding fo
HSV1-tk gene was observed in MCA-tk lane only. The GAPDH
was used as infernal control.

< BE7] 98 MCA A X8} HSVI-tk F3HA o]y A=2F
3l MCA-tk MEE wj3ted trysin-EDTAZ wojdl
1000 rpm, 5'v‘7} A A5 WEFdEs AAFA
PBSE Al 253 5100 # L & 2t Al%7} 1x10707 =
2 8|45} 2 Balb/c nude miced] 22 d7gldl= MCA Al
EE, ¢ d4gd s MCA-tk AIEE 93& FABIA 3
7k breedingstHA F49 43S #AFAT 48 F
¢ko] 7ol 10 mm AECl v T g & AE3le
microPET 9% 85 A8t [*FIFHBG 300 # Ci
(111 MBg) & 78] 49NE E3 FAE 3 247k A 108
g A0S AAS AL At 44E E5sAT
Aol AFAL microPET R49) A=A Concorde
Microsystems Inc. oA AZH AZE S o235
| 1t

1. MCA ZHIAIEFo)A ] HSV1-tk H44 @4

|

MCA M E3-¢} MCA-tk MEFA Z+2 total RNAE
F2&3ko] RT-PCRE A3 34 th. Internal controlZ AH-&-g
rat glyceraldehyde 3-phosphate dehydrogenase (G3PDH) <]
A9 MCAS MCA-tk AE EFoA 983 bpd PCR
product’t A& ¥ o] RNA £ ¥ GHAL #H4o] & o] Fo
222 gad 4 AT .(Fig. 2) HSVI-tk F3A) B0l
21¢] primerE ARE-3F A9 MCA AlEoA4+= PCR product
7 AAERA AR T MCA-tk AEAM= 290 bpoll Al
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ZUMY 7iE o7

0] 0O
</Nj|\)LNH i)0.25 M KoCO3 (100 pl), </Nj|\)J\NH
120°C, 20 min _
N N/)\NHMTr N N)\NHZ
MTrO/j/\l i) 1 N HCI (400 pL), 90°C, Hoﬁ/\I
TsO 10 min E
Tosylate precursor ['®FIFHBG

Fig. 3. Scheme and condition of F-18 labeled (*F)FHBG.

Z AolA MCA-tk AZEAARE o] 9=
HSVI-tk 427} ddE Y dad Sl

1) &7 2l penciclovir tosylatee! A=

A2 penciclovir tosylate®] AZFHA A acetonide(4)
= 7% &2 A9 bromide(5)+ 87%< &
= gASATE 9-isomer(6) T 0% TEZ A Ao,
penciclovir(7) & 72%9 &2 FASAT MTrZ B33
penciclovir(8) & 40%< 482 dJon, FHX Arxa

penciclovir tosylate (9)+ 34% 9 &= A48t

2) FHBG XA S ol 8%t [PFIFHBGS! B4 o =alax|

KIRAMS MC-50 7}&71238H Aikg F-18 &9
FHBG A9l A2-(panisyldiphenylmethyl) -9-[ (4-tosyl)
-3-p-anisyldiphenylmethoxymethylbutylJguanine s ©)£-3}t
Wk S A oS WSt WA Fig 39 24
A ["FIFHBG EA54< #4880 (Table 1)
Fel e Aa we-En) e Wl mE TR
&2 acetonitrileS AME3AUE AE RHBE A =ghon,
AFA Y Fo We= 4 mgd AHESIHE W) 43%E 7MY
EoTh A AEA 9 & BRI R EA P WEE A
o giem A S 4 mg 2 AT A wpiAL
5ol ok 2-4u) ZrAste] HHIE entry 59 AR

A S

l

¢

Table 1. Optimization of ["*FIFHBG Radiolabeling Condition

Entry  Precursor Reaction solvent Yield’
1 2 mg CH3CN (800 ¢ L) 32%
2 2 mg DMSO (500 u L) 24%
3 2 mg DMF (500 ¢ L) 12%
4 2 mg CH;CN/DMF (250:250 ¢ L) 16%
5 4 mg CH,CN (500 ¢ ) 43%
6 8 mg CH;CN (500 ¢ L) 44%

‘Rodiolobeling yield (%) by TLC, bn=3.
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Fig. 4. HPLC profile of (*FJFHBG (up: HPLC purification of reaction mixture. Waters Xterra C18, flow rate: 2.0 ml/min,
eluant: 0 min (5%) to 25 min (15%) CH:CN/H,O; down: co-injection of ("®AFHBG and authentic FHBG).
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Fig. 5. In vitro cellular uptake results (A) In vitro cellular uptake of (“’F]FHBG yersus incubation time in MCA
and MCA-k cells. (B) Ratio of MCA-tk and MCA. Specific accumulation of ("®FJFHBG showed in MCA-k cell.
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Fig. 6. Release out rate of ("*FFHBG after specific accumulation
in MCA-tk cells. *P>0.05 for difference of retention radioactivity
between 0 min (initial) and 60 min release-out,
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Fig. 7. Correlation between MCA-tk cell number percentage
and total celiular uptake of (SF]FHBG *Arbitrary % 1D unit was
calculated by (the cellular uptake of (°F)FHBG in each MCA-tk
%/celluiar uptake of [‘BF)FHBG in MCA-tk 100%) x 100).
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coronal (down) microPET imaging showed HSVI-fk reporter gene
specific [1 FIFHBG accumulation.
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