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Intracellular Uptake and Distribution of radiolabeled Iodovinyl Deoxy
uridine (IVDU) for Gene Therapy Monitoring
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abstract

We have evaluated a useful synthetic radiolabeled nucleoside substrate, (E)-5-2(2-[125I]

idodovinyl) uracil deoxyuridine (IVDU), for herpes simplex virus type-1 thymidine kinase
(HSV1-TK). Cellular uptake of these labeled compounds was observed in vitro. low
uptake was showed in MCA cell line and high uptake was observed in Herpes simplex
virus type-1 thymidine kinase(HSV1-tk) gene tranduced MCA(MCA-tk) cell line.
Intracellular distribution of I-IVDU was differently occured in the MCA and MCA-TK
cell line, respectively. Main distribution of MCA cells is in cytosol, and that of
MCA-TK cells was in mitochondria and nuclei. For HSV1-tk system, We confirmed
that IVDU was incorporated into DNA synthesis.

Nucleoside W& A= S T8 vpo]Y = 9 AFS HIFZQ WS o] &starxt A
FHol g 5-FU, IUARYS) A9 $EI4S FHoR, ACY, DHPG(GCV) BVDU,
IVDUS 2 wlelg] HAA] AR kAR ARgH o)A oL gl Aselth H2oll= 44 A
B4 ARARE #FaE Foor AFHe] Ax Y. gxden fAd4 A7 A%
FA & AAQ kAl A = A48 A=l A

50 orz] 7+A H-AA 29e Herpes Simplex Viurs type-1 thymidine kinase (HSV1- tk)
o FAAE AmSIA st FEAEA ALt FEAZIY FHR JRA S HSV1IS 3
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%2 DNA Ao Holsts 59 WHoz AEE 59 o224 . A FAx A=
(suicide gene therapy)?l HSV1-TK A= A2 259 ZUEH L FGrlo o]&3817] A
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o] FolA in vitro AolA M =& HAE WEUHE 5-(2'-iodovinyl) -2’ -deoxyuridine
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1. 5-(2'-iodovinyl)-2’-deoxyuridine (IVDU) *I x|} AA

Reaction vial®ll acetonitrile®] 20% acetic acid’} &< &% ICI(0.154mmole) 2005 ¥
3, #ojol Na”l 370MBq, 30pt& HiEvh 94 e god 3 A
5-(2-(TrimethylsilyDvinyD) -2’ -deoxyuridine(TMS-VDU) (0.73mmole) 200 S, 224
A 2047 ¥Eg A ZIYk. HPLCE AR&3te] e AAlstavh. A2 ubondapak C18 (39X
300mm, waters, USA)= AR&3tA 3L, A/NE&H L =3 acetonitrile®] gradientE AH&3H3]
v} AN B( A=acetonitrile, B=EDW)S 1394 682 10%A, 90%B9 S22 Aisa, 5
TollA 102 7hA = 40%A, 60%BS] el &= A 7gket, 102l A 2527FA &= 40%A, 60%B<]
Sl E A, 254dnme] dF o w FREE =435, GABl(raytest, Germany)S AH& S}
o] flow-through Y H gsl] WAsE SAST). fraction collectorg ©]-&3ke] 149 1
M) tubert HA FHE thg IVDUS HPLC 4 YAd] sld3ts tubesS AFo] dose
calibrator2 WA5S @d 5 Aartas 9443 Uy salinel = A7

2. 1-IvDUS A EU A4

Iz #4388 IVDUE wild type MCA A ¥ HSV-tkE 2AAIZ] MCA-tk A% §7
mkate]l AEY AFHAES wlmwath 158, 3087, 605, 120%, 240%, 480%wnit} 370 Ze}
232 AgEI, 24 AEFEE o 1x10° AN 223 B3, HAENE FFES 1204
Ci/ml Abg3te] i o® F dml wrE0] ZF Zepaae 100p16G4CHY FES Foldi,



FTCAA MR Ao Aelt o AES AR @ B BAse S4a9

=890
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Az a7l BxEs 3457 98t MCA, MCA-TK F¥AIZE Z+ZF 371 flaskell
I-IVDUE 9< # 37CAA mgFstgich 4470 Zakgt 3 2 flaske] AEES 10mM
Phosphate buffered saline(PBS) pH7.4= A3 & sonicator(Fisher, model300)E A}-& 3}
o TAdAMEE Iy F3E M EEL Ultracentrufuge(Beckman, L8-70M)E A&
o] 700xg, 10 EoF AAEIY). crude nuclei AELS IAAANA A3, FE=HS vl
7000x g, 10 &<t fAFEE st JAAEAA crude mitochondriaE ¥ 31, A5 N2 105000
Xg, 1002 =t YAalEy slo IAEL crude microsomed HE=HL cytosole do] zt
fractions®] WAbs& Ao

1. 5-(2'-iodovinyl)-2’-deoxyuridine (IVDU) *I x|} AA

%74 ATFA SiMes-VDUQ HAMI B9 94 ¥4 A8 P2 Agste] Faatgdrt 54548 8%
9 AIE HPLC anylysisE AH&she] &2131 9 vH(Fig 1).
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Fig 1. HPLC radiochromatogram of 11-1vDU
2. PI-IVDUS A= 43
IVDUY A% AHT A]uE %injected dose/gramO . A4S W, HSV-tk7} L@ A &L

MCA AEF9 HFSHT HSV-tk7} 283 MCA-TK AEF9 HH 5ol MCA NEFY HIASE
7o sty =L AT UYE= AL #ASAHFig 2). IVDU= MCACIA Rtk MCA-tk
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Fig 2. In vitro cell uptake of *I-TVDU in MCA and MCA-TK cells.
( upper line : MCA-tk cell line, lower line : MCA cell line)
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I-IVDUS MCA, MCA-TK cells#} #j¥3 3 ultracentrufuges AH&38te] AEy 73
nuclei, mitochondria, microsome, cytosol® #E|sle], Zvzhe] WAbeS SA st AA WAL
o 100%® F3, 7 799 A3 %5 vusdeh. 1A MCA cellsdl A9 45 Hl&S
nucei 2.7%, mitochondria 1.5%, microsome 0.8%, Z#]3L cytosollA 67%% YERAA
A9 =49 tFEo] cytosoltel &A5t%]

MCA-TK cells 1A= nuclei 40%, mitochondria 21%, microsome 4.9%, cytosol 29% %
MCA¢t= 2o cytosol 98] AlZY FH o= o]Fadiaesas & F AU

Table 1. Cell organelles distribution of 5 vDU
% Unit (n=3)

MCA MCA-TK
Nuclei 2.74 * 0.56 40.57 * 10.77
Mitochondria 1.59 = 0.28 2154 * 8.30
Microsome 0.88 + 0.13 4.97 + 037
Cytosol 67.19 * 14.08 29.84 + 342
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FARRRBA Tl fHAte @H AE S monitoring T F QE AHA sARA P
IVDUE Azxstdot. Az A3 AFE 27]BddMe £ 288 Fa) HSVI-TK7}
WH ¥ MCA hepatoma cell linedll ] TK9 VDU thst A=A ¢1xg #A48 £t
DNA #4339 ZoE o= ¢ A VDU F27 uracil®] 5 $A72] vinyl7] ]
Egjo] HSVI-TKY Aegde 7H3 & §3stry] "l Aoz A7} IVDUZL in
vivodol A ¢ AE7t5erA e oF = nucleoside HHAE FoA otAHA =912 $% 7|E
AP Ao vst AA in vivo A8 3 & F & Aotk Eg S A2

At o] &%= thymidine analogue$l 5-iodo-deoxyuridine(IUdR)# 9] v 2AH-&
HSV1-TK 7|&d] 3l AR 7|5S FHS ¢ 998 Aoz A=}
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