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Imaging of Herpes Simplex Virus Type 1 Thymidine Kinase Gene Expression
with Radiolabeled 5-(2-iodovinyl)-2-deoxyuridine (IVDU) in Liver by
Hydrodynamic-based Procedure

Inho Song, MS Tae Sup Lee, Ph, D Joo Hyun Kang, PhD Yong Jin Lee, PhD Kwang Il Kim, PhD
Cwang Il An, PhD Wee Sup Chung, BA., Gi Jeong Cheon MD Ph.D."
Chang Woon Choi, M.D. PhD." . and Sang Moo Lim, MD. Ph.D."

"Molecular Imaging Research Center and Department of Nuclear Medicine, Korea Institute of Radiological and Medical Sciences,
Seoul, Korea

Purpose: Hydrodynamic-based procedure is a simple and effective gene delivery method to lead a high gene
expression in liver tissue. Non-invasive imaging reporter gene system has been used widely with herpes simplex
virus type 1 thymidine kinase (HSV1-tk) and its various substrates. In the present study, we investigated to image
the expression of HSV1-tk gene with 5-Q-iodovinyl-2-deoxyuridine IVDU} in mouse liver by the hydrodynamic-
based procedure. Materials and Methods: HSV1-tk or enhanced green fluorescence protein (ECFP} encoded
plasmid DNA was transferred into the mouse liver by hydrodynaminc injection. At 24 h post-injection, RT-PCR,
biodistribution, fluorescence imaging, nuclear imaging and digital wholebody autoradiography (DWBA) were
performed to confirm transferred gene expression. Results: In RT-PCR assay using mRNA from the mouse liver,
specific bands of HSV1-tk and EGFP gene were observed in HSV1-tk and EGFP expressing plasmid injected mouse,
respectively. Higher uptake of radiolabeled IVDU was exhibited in liver of HSV1-tk gene transferred mouse by
biodistribution study. In fluorescence imaging, the liver showed specific fluorescence signal in EGFP gene transferred
mouse. Gamma-camera image and DWBA results showed that radiolabeled IVDU was accumulated in the liver of
HSV1-tk gene transferred mouse. Conclusion: In this study, hydrodynamic-based procedure was effective in
liver-specific gene delivery and it could be quantified with molecular imaging methods. Therefore, co-expression of
HSV1-tk reporter gene and target gene by hydrodynamic-based procedure is expected to be a useful method for the
evaluation of the target gene expression level with radiolabeled IVDU. (Nucl Med Mol Imaging 2009:43(5:468-477)

Key Words: Hydrodynamic-based procedure, HSV1-tk, IVDU, liver, molecular imaging

N

fAA ARE AR 23S B8 4AHoT A
E fARE gAY AR N5 7R %zm_

2ot AWe Az HokEA A7k o
1900de) & F3EE WARRZTTE 95 o}cﬂw
ol =84 A= (adenosine deaminase syndrome)
AlA 2 ABHAL o1F AR g Aol o
slo] A N8 E=YsiET Eo] Al&Eo] gkon, %

A4 A (suicide gene), %A A tumor suppressor



ok
ro
Lot
o
T
el
R
S
[oN
o
-
oo
=
<>
=
ja%)
&
[N
o
=
<
[9e]
o
-
@
nulmu
=
0F0
rok
ry
==
P
1o
T
<
=
=
e
T
ot
ro
fllo
Ho
for
[o1=4
>=
Fil
p=l
o
5
[
<2
(&)
=.
]
=
™D
o
[45)
<
=
==
=
=
<
=
(]
=
1o
2
0>
)
—d

=
T, EE AEE faAe) BHe) e EE 3
2 A F2AS Hrteley oo 2eslug

[
2 5 e Azl o] Bes

N
—_

ol
O

o

v}

o >
o0
o
By
4,
e
&%

Lol
o M rir

2 o b
R )
2 ko of
> o4 2T
TN
off
ol
o
X
)
30 offt v

2

Y
rlo
ik

¢

Al Wl A B AL gadsty vhekst
HAS AT BH)slT glom o= 7

(familial hypercholesterolemia), OTC 2 #=(ornithine
transcarbamylase deficiency), €W (Wilson's disease),

i

e o
o\

°
G, 2 T A BAH] glo] KA A& Folo
A FAA e A8l 7 gel ol 8HE Y] & shiol
M RoE fAAE el HES =9iske A
& ASY A 2 dge] Ago) o) f-ga Y
A OlEHT Q= AR AL YL vlole) s W
fukolel 2 Mg o] &3t wgo] glow, 7} W)

J Sdo] EAT fA2 RS A A4 HEE
_‘{

¢
ot

o 0
k)
ik

rir

AR
X oz

O

AfellA A Ft EAAAM B4 glo] FHRE WE ]
gtk wholef 2 WEE We]F o]ato] glo] npol# A
542 ol&sted AX Uz 342 dgsts e
2 dE=Zntolg]x, ofdmutolan o i Luto] 2
AEjtol 2 58 o) gata ek’ wloly A WEE @
B FEREE SolM AV NBEAE HYow 95
/do] AFH ATk A vlolei 2 WE = ulo]z] A9 2
Al FEolA Fa=Es Wy oS s $18) vlo]
B FAZLE AASAY AR AZ ) hApe]
FE FAY o7)12] e WY WS do7 4 9} o
of wial wlHlole 2 WlE = ¥ A7)
FEA FHA E= naked DNAZ o] &-3ke] A Ylo) A
H A QEASHY ThokslA o184 4= glom A%

golate] wlgaatH ot} i} upolai A HE o
H3) A W 38 §80] HolAth= AL wyo

o 8
2

1=

E

£

I O =
S, 17} &

¢

i)
L o2
o

L vjutol 2 HE|Q naked DNAY A2 o] 23]
g A2 X5 HeslEe v 5w gtk
Naked DNAE ©] &8 §H2} Je2 DNAS ZA7} §-0)
B} ARE-o] ZhASH WA Ao] i o) gl 9

8= A2y 2% 83 A7)0 naked DNAE Hgsls

ThFer Beld ol 9TH I Yk IeF PEdlE vl
AE wRss FAIE olgE WM, ESH FA4 %

(gene gun), AR A71A

| 27195
= - 16-19 -
o3 YL o4 WY Fol Y we waje) 3

=2

DNA(pDNA)E A®E &3] AGsh= hydrodynamic-
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el A AgE fAxe) 2o @@ vepio

Hydrodynamic-based procedure (%= hydrodynamic
injection) = E2& £81491 3§ B3l Ax=E Fsiy
A Yz Egete o™ fxle whgow
microinjection, particle bombardment, 713 So] )
o a2 AAE ol tE WHde 2l hydrody-
namic injection H38k FXE AHESHA] oW A& 4
NE o]l 2 DNA, RNA, @28y ope} 9g =33}
A v = ME W A HoR wo] Asyl ok
T3} hydrodynamic-based procedure™ & Hokox] o} &
HA At 4242 AEE 918 78 EHLF cytokine,
growth factor, §32% oA FHx 5& ddsi=d o
£3ta 9om P ® fARe) 75 EAe) s AEE
oA 54 mRNAE d4C =2 3} small interference
RNA(sIRNA) & d¥ste] E454% A=o] 7445 3l
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Stz A2 HQ WEs B ST ol dH FHA
o] 719 A Yol vlole WEE o] &8 5 gAY
NG Ggo] wob 25 IE RS B 4 QE Ao
%= hydrodynamic injectionS ©]-&-3}d =& 98 G 8}
AT? §7A wrde] Bejah= DNA sequence 217 ok

e

ol A= promoter, enhancer, suppressor, insulator, intron &
o] BA4E AFEEANA #FE] A 54 7Y HAA
ol hydrodynamic injections &l G71A4EL Ags7| =
G ek wufolei s wiE ] AYEY olu)g} vl 2
o] FRAAE vpolH g T A o] glo] HMEFo=H
lolg s B Aae) Apdn S-4akx Ak el A2

< Aeste] 4

&l .
e Ao w13l 8 (folding) oluh
3K glycosylation) & ZHojA o) gt

Herpes virus type 1 thymidine kinase (HSV1-tk) &4
+ ganciclovir (GCV)E 45-912+sF GCV (triphosphory -
lated GCV, GCV-TP) & WA 24 FA-R7L dEd

AZAA Sol2Ql MESAS thEle] f44 AR Fob
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A F& XNE AR o|&E Wk opz} HHGH
BT §H7 #F A2EoA By §ARZ oj8H T gL
o} HSV1-tk 849 27 7|d& o)&x= ok Z9
AE fARIEC] T GAE s A 9l
5-(2-iodovinyl) -2’ -deoxyuridine IVDU)& &< 32 ]
Hlolgls ZHd AR EHFH GEE gER 5 (
bromovynyl) -2 -deoxyuridine (BVDU) ¢} 8AMF 72
7FA uracil nucleoside FEMZAP HNE W2 015“}04
HSV1-tk &4l o3 Qlitsteo] A Yo X PO =N
HSVI-tk £45 23k AXo Solzel fAx 2y
A g5sed AgEn” 7] Bud mEa*Y
IVDU= ZHll A AdFgo] Yol 7HE tId o2 3k f-2xk
WS grisket &5 AH-E ¢ Jon, HSVI-tk
Ao ok FAHQ AFH7T FQlFHo] By 7|EE o&
L % Pl B < - 4 b o 1=

£ A7) += hydrodynamic-based procedure® ©]-£-3}
o Bl9-29] 7k0. 2 HSVI-tk AR} =40 83 f4
2l (EGFP)7} ©]9¥ naked pDNAE ztzb A3 %
HSV1-tk 312 28 A% R] IVDUE ©]4-3 395t
B4oE, EGFP fxxt &8 #eted g g o] &3 A
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1. 7171 2 A&

Ao o]&3F WE = synthetic HSV1-tk #AAE 7}
71 pMOD-tk (Invivogen, San Diego, CA) ¢t =48 3-8-4
242 712 pEGFP-N1 (Clontech, Mountain View, CA)&
TFYsted ARSI ZF #WElE LB AR vk om
8 EndoFree Plasmid Maxi Kit (QIAGEN, Germany)S
ARE-3te] miglgith FAAE L FHEAIANTL: (reverse
transcriptase PCR, RT-PCR)2 One step RNA reagent
(Bio Basic, Canada)$®} Superscript III RT-PCR kit
(Invitrogen, Carlsbad, CA) S AF&-sle] sk

Na'?1& %P%“’ A olstgde]l 30 MeV Mo|ZFREEC
2, Na”1& #2828 50 MeV Ao|FREEC

Akt ;\2 AREEFRTE 2% AR IR PE T
(HPLC)T: n= WatersAte] AlE& ARSI oM, AR
n|= WatersAte] p-Bondapak C-18S AR-311Y, HPLC
T 23HE 99 vls Bio-radAk] fraction collector (Model
2108 ARtk §35 Z3ole Waters 486
absorbance detector® AR, AV 22X =Y
RaytestAle] GABI RI detectorE ©]-&3le] ¥ =L A=
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WAV s S SA4357] 95ty S5 Fel9 Nal crystal= 7t
7 v} Wallac wizardAhe] k76l E AHE-3toH, A
A PFAAL 1] Xenogenit] IVIS-200 B2 AR5}
o Y53k et FAL TrionixAke) XLT-20 715E
AREsl T AR Gt Rl AAE Bl Hrhe)
98te] UE Nakagawa Seisakushorle] AAEAUA 7]
(wholebody autocryotome) S AHE3l4TH A¥EEFE
20~22 g9 AE 6~8 FH ¢4A BALB/c PF-25 o] &
3t 20~26C, 55 40~60%, 12 N7t A-A5F71E X
st ARERE F Ao ARSIt APFES mEAE
Ketamine (ketalar hydrochloride, 50 mg/mL, #3+F3)) =
Xylazine(Rompun hydrochloride, Bayer, German)& ARE
st

2. WHALEA VDU A%z ZA|

olAe] HTHE IVDUY AZWHE olgstd EAF
IVDUE AHgatgoh*® wheso] 5-{2-(Trimethylsilyl)
vinyl}-2' -deoxyuridine (TMS-VDU)E o€k2 5 mg/mL
2 =9l 2o 50 uL.E Y7, IN HCl $8-90< 100 L ¥
Foj) N2l = Na'™€ 10~100 uL.o} %02 34 370
MBq (10 mcoE Wy AR 30% FAbsEASs g
50 UL B & A2ox 15 F 7 ure3HA] 3 HFHe =R
BV LS 2 055}311:} 0.1 mLe E3} NaHSO; 29
31 mLe NaHCO; 902 Z3}sld whe-& F4srh
vk 22t BXE  5-(2-iodovinyl) -2'-deoxyuridine

(IVDU) 9] & A % #AFES] Hris LEsls AA
azwEdgs (HPLOWS ARt e u-

Bondapak C-18& AH&-3l1%, ANEH-L acetonitrile(-$-
) A)F Z2F5(E0) B)E AFESIITE A AE 1 FollA
5 82 A=10%, B=90%2 %02 Asslal, 5 EoA
0 & A=40%, B=60%, 10 oA 25 B2 A=40%,
B=60%, 25 Rl 30 2 A=10%, B=90%<] F8l=
AANsted E]-AA3A. 29 4ol 254 nmellA
SATE 2432 WA &3 X9 GABI RI detector
L3l WAl AE3IH o HPLCE ©)§3te] ¥
38 747+ 1 mLA fraction collector2 £33 WAL
s-o] Uelus B3& FobA argon 71F ShellA] Ax3aL
*gﬂé]‘ﬁ—ri ANzt Thy AHol ARS-EFATE

lr i 1:10{
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3. 98 Ax
pMOD-tk ¥EIZ22€ HSVI-tk §AAE Agtah 2
sel $IE F

=283 (green fluorescence protein,
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GFP) 225 7}4 pEGFP-N1 #E o] 0]¢] & =218 34
4 FHAE A As] pHSVI-tk WE S gsigoh
B2 HSVI-tk §AAE Not 13 EcoRV ASELE o]
3t 288t B3 HSVI-tk 823K Sma 1 Al$+&E
45 23 pEGFP-N1 #Ejo] T4 DNA #7}o}A| & o4
3te o3t pEGFP/TKE 3%ttt pEGFP/TK H
Eol A S8 SR Age [ Not [ AlgbE s A
2 & E3 A AT, Klenow fragment £ 2 o] 83l T
@& HEsek 3 T4 DNA HPE4E 98 Zgine
Fele} pHSVI-tk WElE #3lnh. pEGFP-N1 &}
pHSV1-tk WE1E E coli DH5a #50] JAAES 3l
o] 43t 50 pug/mL9 Kanamycin®] &% LB dA8)=]
o A1 #i%k3sl & EndoFree Plasmid Maxi Kit& ©]&3}a]
AzAbe] IR Z8kAnE DNAS aldsk & o) 43}
71 AR 20CTAA Y ER A,

4. Hydrodynamic-based procedureE o]&3 AlA)]
W fAA Ad
Hydrodynamic injectiong ¥& 20~22 g9 BALB/c &
2 A E ARESEATE 7F A 2 40 pgel pDNA
(pHSV1-tk X+ pEGFP-ND)E #3Ht 09% A8y 945
2 mLe 27 GO 3 mL FAP|E o] &ate] mE) AW oz oF
5 & Ft FARIAT, vhe-as HAE o] fate] HAS)

7, nEE B e eela A s

t}. Hydrodynamic injection©. % pDNAES A3 3. 24 A
2k ®oll vk-28 st 7hE 2 & 8} trizol reagent W
W o] &3t HAA RNAE FE3%th 323 A4 RNA
£ Superscript III RT-PCR kitE o] &3&te] RT-PCRS 4
sttt 50ToAlA 50 7 FAAL w22 S=a) &t first
strand cDNAE #4438 12 4CAA 5 £7F denaturation
WS 3 94T 30 & 55T 30 & 1812 72°C 60 %29 PCR
3-8 353 8519tk RT-PCR AF2-3F B-actin &4
Ake] xele]W= 5-agg ctg tge tgt coc tgt atg ¢-3, 5acc
caa gaa gga agg clg gaa a-3, EGPF {3 x}e] =alo]m
+ b'-ggc gac gta aac gec cac aag t-3, 5'-cac gaa ctc cag
cag gac cat g-3°|W, HSV1-tk §4x9 Zalojrj=
5-ctg acc ctg atc ttt gac ag-3, 5'-act gga ggt atc tca

QyoiT

cag tg-3& AHe&tt RT-PCR 43 % PCR AHEE
ethidium bromide”} Z35 2% TAE agarose gelol4] 100
EE 308 ¢ A79Fs & UV golA EE &iist

A

6. WA ¥

Hydrodynamic injections E8] ##AE AE3t 3 24
A7} 5 370 KBq® [IIIVDUE mhe-2o] 7] Ame &
8 FARIL 2 A7 T vhaE Set HARES 53
stk re2E A | 89T 7t VN, 4, B,
A, 9, 2%, W R, 2%, W2 H3sky 42
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8. vzt A

WALEA] VDU 324} 30 2 A 2 mg/mLe sodium
perchlorateE 200 nLA #7519 57 Ul T3] YA
ol A uAbEA] [VDUZRE f2l8 Plo] 243 99
AFHE AL AT guigiEr 9dE sl 74
MBq¢l [*IIIVDUE whe-2o] A gee B3 FAHe 32
A7 5 upldElE ol8sld 20 B e A5t

9. ANATVEALY A

ANZAERHE ool HIE Wl ue) ulaaEke]
t}* Hydrodynamic-based procedure® %3] pEGFP-N1
3 pHSV1-tkE 7}z mp-20f] HdEgh 3 24A17F el 9.25
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HSV1tk

EGFP

B-actin

Figure 1. EGFP and HSV1-tk expression in liver of DNA fransferred
mice were confimed by reverse tfranscriptase PCR. RT-PCR was
accomplished from the livers of pHSV1-TK (land 1) or pEGFP-N1
(lane 2) transferred mice. B-actin, as control, was 400 bp. EGFP
was 613 bp, showed only in the liver of pEGFP-N1 transferred
mice and HSV1-4k was 283 bp. showed in the liver of pHSV1-tk
fransferred mice.

MBq®l [“1IIVDUE wh¢-2e] mgue 23] #1817,
2 A7 # 3AEte FA] -80°0A WEsIHTE WEE v
2= 3% carboxylmethyl celluloseE st & o] & o}
A= Egtolofo| AE o] &3t Y4H Lo @t 4
EES 9EQT AlzE FAEES AEEAENE 9
&3] 40 ime] FAZE 2t F -20TelM Axste] 29
& AT 2HE 3537 AA gAE 7S o
gt e gt FAH S Y531 Fol| A7atg
A3 vt ZHzbe] ezl HBE imaging platedl
24 NZF &3 % Fujix BAS 5000 system (Fuji Photo-
Film, Tokyo, Japan)s ©°l-&3ld z27PEAIGdE Ax
Multi Gauge V30 ZZ1¥-& o] &3} pseudocolorE =}
7HALE Y AEE JERAAT

10. SAA =

AF o] A Pt + EFRAUAE JERYon, £
AX2] WHS unpaired student’s t-test® AREdF p <
00524 F2lg AR Hrlsiutt

2

1. RT-PCRS ©o]&3 EGFP9} HSV1-tko] wd &4

Hydrodynamic-based procedureE ©])-&-3}] pEGFP-N1
¥E)9} pHSVI-tk MEIE 217} A9d ulelo)n 28 2
&35t M4 RNAE £33 ¥ EGFP Zlo]w 9t HSVI-
tk Zelo]H g o] &3l RT-PCRS a3 A3} 74zt &
A MEE g 4 AATHFig. 1). B-actin®] PCR
B2 400 bpE EE AIBA SdsiA dEEgon,
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O pHSV1-tk

¢ W pEGFP-N1
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Figure 2. Biodistibution of ("Z)IVDU in pHSV1-tk and pEGFP-N1
fransferred mice by hydrodynamic injection was performed at 2
hr post-injection of 370 KBq (10 uCi) of (*)IVDU. The liver in
pHSV1-tk transferred group showed higher uptake than ofher
organs in same group and all organs in pEGFP-N1 fransferred
group. *; p<0.05

* EGFP-N1
100EH0 Oe

H pHSVI-tk
.00E+09

6.00E409 _

4.00E409

photon/secicmAzisr

2.00E+09

0.00E+00 -

Figure 3. Fluorescence activities of the organs in pEGFP-N1 and
pHSV1-tk fransferred mice with hydrodynamic-based procedure
were measured at 24 hr post-injection. Fluorescence activities
were measured by Living image® 2.50. Fluorescence activities of
the liver in pHSV1-tk transferred group were especially higher. A
little higher activity in stomach, small intestine and large intestine
were presumed as background activities. *; p<0.05.

EGFP$] PCR 2He-2 613 bp, HSV1-tk®] PCR 2HE 283
bpe] MEE Wehlglon, Zt A4S X3 pDNAS
ALd APl A T g FrARte] 5o]#3 PCR A=
= st A3 naked pDNAZF 7holl A EHE I Sl
< FAsnh

ol

2. A ¥
A BXE 98] 7 pDNAS AEs & 24 A7+ H
1) AW 3 370 KBqe ["PIIIVDUE FAMSHL, 2 A

l_,\l

7% Ve S W AT 2 A8 42
Stk Felz 7k Ay) W2 24 1% 3 FAky 4

& (%ID/g)< AxlstAthFig. 2). pEGFP-N1 #E]
g vhpiE AEE EE ATIA W2 VDU
HH01H<1%ID/g), pHSVI-tk ¥E & g 1t
A7) F A BolFoz =& IVDUY 4H3(5.65
+0.09%ID/g) & RR2H, pEGFP-N1 HEl& A& of-
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20}
o

3 9 Fydrodynamichased ProcedureS

plaeciem2/st

- 300
L 250

200

L 100

Q1SS R0 ML) HOYI- et =018 98 SALER] 5-{2-odovin)- 2-deowyuridine (WDUI2| HAMT

pisec/em*2/sr

71.0

OLX

S01%

Figure 4. Fluorescence images of pEGFP-NT and pHSV1-tk fransferred mice with hydrodynamic-based
procedure were acquired by [VIS-200. Photograph images were acouired before fluorescence imaging (A;
PEGFP-NT tfransferred mouse, B; pHSV -tk fransferred mouse). At 24 hr post-injection of each plasmid DNA,
mice were sacrificed and fluorescence images were obtained in pEGFP-NT (C) and pHSVI-k (D)
fransferred mouse for 1 sec by IVIS-200. Dotted square indicated liver, After fluorescence imaging of mouse
whole body, the organs were extracted (E; pEGFP-N1, F; pHSVI-k). Fluorescence images of exiracted
organs were obtained for 1 sec by IVIS-200. Crder: spleen, heart, ung, liver, sfomach, kidney, small intestine,

large infestine

29 ZH0.98:0.05%ID/g) 3 fel8 AolE UERIAT
(p<0.05), ¥ A 471 pEGFP-N1 ®E| & A28 nkg-2
o) A9} H zpolr) gl

3. AAZIIR

FHYVEE A IEHE AT F 24 AT § v AE
A F Y5k AN F S A EEH] TVIS-200
& ofdstel A4 s 7 A 91 27 85
skoidnh A4l G744 A pEGFP-NL ¥EE et nlgs
o oM g3 AZE gAE 9191 °.n, pHSVI1-tk
HEE AL vppre Do PN hehbA] o
UTHFig. 4). 471 & QAR A G viainA=
pEGFP-N1 ®El§ A€ vh-2e] 7hoA] pHSVI-tk 2
51"*-" AL vhe-2o) ol uis] footA & ¥F s

£ vEhiom(Fig. 3. 629E+094329E+09 vs. 509E+

0.8x1.70E+08, p<0.05), 7H& AT the 7 A=
A2 7t et ot F e 7] Aol Holx ‘i’%%ﬂ

(p20.05).

4. Zret7hl et 9%

Zuphelel G 7 MEE e & 24 A\ =

22 74 MBq® ["IIIVDUE FAHH 3 2 217 3 o
553199t HFig, 5). pHSV1-tk WEl S AYg npg-Ae
ol 4] HSV1-tkel o8] glatste [“IIVDU7E 249 o
Ao ad 4 9ilev), pEGFP-N1 WMEE Ags whg-
2oAE 229 [PIVDUC 93 GAFe 818 5 912
o AsE FA=E= [PIVDUY) s
% [H9 Ge B 5 dun

1 72

oX

oX

o

o]
=
o
=

7}

s
o

32

5. AAZ}7EA S A}

pHSV1-tk #WE2 pEGFP-N1 WEl & Hgd vhelue]
Ap7REALg g 2 el gl A S viaste] sF
329 AAE H7te Ak [P1IVDU FAF # 2 A7 H
A7pgALG el S S R sl el e
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G 74 9jo) pHSVI-tk WEE A npe-29) 7hel|A] 2 nl &
2749 4L JeIRLE, pEGFP-NI WEE 39e ol$
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Figure 6. Digital wholebody autography of pEGFP-N1 and pHSV1-tk fransferred mice were performed 2 hr affer injection of ("#)IvVDU.
At 2 hr post-injection of 7.4MBg (200 uCi) of (‘QAIJIVDU, the mice were sacrificed and immediately deep frozen. The frozen mice were
embedded in aqueous carboxylmethyl cellulose gel. The sections of a given thickness (40 um) were cut with cryomicrotome and were
freeze-dried. The evaluation of the section was performed using Fuji BAS 5000 system. Specific activity was observed only in the liver
of pHSV1-tk (B) transferred mouse but not in that of pEGFP-NT transferred mouse (A). Dotted frapezoid indicated liver.
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