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Purpose: Quantitative comparison of transgene expression within stem cells between lentivirus and adenovirus-
mediated delivery systems has not been reported. Here, we evaluated the human sodium iodide symporter (hNIS)
gene expression in rat mesenchymal stem cell ({MSC) transduced by lentivirus or adenovirus, and compared the
hNIS expression quantitatively between the two delivery systems. Materials and Methods: Lentiviral-mediated
hNIS  expressing rMSC  {denti-hNIS-rMSC)  was constructed by cloning hNIS gene into plentio/UbC/V5-DEST
(Invitrogen) to obtain plenti-hNIS, transducing rMSC with the plenti-hNIS, and selecting with blasticidin for 3
weeks. Recombinant adenovirus expressing hNIS gene (Rad-hNIS) was produced by homologous recombination and
transduction efficiency of Rad-hNIS into rMSC evaluated by Rad-GFP was 19.114.7%, 54.0+6.4%, 85.7+87%, and
98.4+1.3% at MOI 1, 5, 20, and 100, respectively. The hNIS expressions in lenti-hNIS-rMSC or adeno-hNIS-rMSC
were assessed by immunocytochemistry, western blot, and 125 uptake. Results: Ilmmunocytochemistry and
western  blot  analyses revealed that hNIS expressions in  lenti-hNIS-tMSC  were greater than those in
adeno-hNIS-tMSC at MOI 20 but lower than at MOl 50. However in vitro 1125 uptake test demonstrated that
jodide uptake in lenti-hNIS-TMSC (29,704+6659 picomole/10° cells) was greater than that in adeno-hNIS-TMSC at
MOI 100 6,168+2,134 picomole/TO" cells). Conclusion: Despite lower amount of expressed protein, hNIS function
in rtMSC was greater by lentivirus than by adenovirus mediated expression. Stem cell tracking using hNIS as a
reporter gene should be conducted in consideration of relative vector efficiency for transgene expression. (Nucl
Med Mol Imaging 2008;42(5):394-400)
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Figure 1. Transduction efficiency using Rad-GFP in rat MSC. Top row s fight microscope images (x100), middle low fluorescence images
(x200) and bottom row flow cytormetry analysis. As MOl of Rad-GFP increased, green fluorescence signal was also found to be

enhanced. (MOl=multiplicity of infection)

Becton-Dickinson) 2 A% 451t tMSColl Rad-GFPE
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7 o83 du)Ae 59 AEZE 22 3+9E W Rad-GFP2)
MOI7} 57t €55 338 71 AZEo] Frlex 39
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4. 89 A £33 Immunocytochemistry)
Lenti-hNIS-rMSC &2 rMSColl Rad-hNISE transfection
2121 F(adeno-hNIS-rMSC at MOI 5, 20, 50, 100) 48217}l
74898 (4% paraformaldehyde, 0.1 mol/L phosphate buffer,
H 74)& 23 34 3087 2489tk o5 PBSE Al
Hgl Foll 2% bovine serum albumin®] I 7HE reagentol Al
232 A 6087 blocking3tth ©1F°] mouse monoclonal
anti-hNIS antibody (mAb-3564, 1:200) (Chemicon, USA) S
HEal Al AlE Fofl Cy30) AR secondary anti-
mouse antibody (1:1000) (The Jackson Laboratory, USA) &
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5. Western blot
6-welldll lenti-hNIS-TMSC &2 rMSCel Rad-hNIS
transfectionA1Z! %(adeno-hNIS-rMSC at MOI 5, 20,
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100) 48117k MZEE FAHSIET ©]F protease inhibitor
{phenylmethylsulfonylfluoride, tosyl-lysylchloromethyl-ketone,
and tosylphenylalanyl-chloromethane) 7} ZF% lysis buffer
(50 mmol/L N-(2-hydroxyethyl) piperazine-N9-(2~ethanesul-
fonic acid), 0.15 mol/L NaCl, 0.5% Nonidet P-40)& ©]&3&}
of gl A2 AA 8437 10% reduced sodium dodecyl sulfate-
polyacrylamide gelollA] 27198531tk ¥ polyvinyldifl-
uoride membrane filterell transfer$t ¥ Tris-buffered saline
Tween (TBST) buffer (10 mmol/L Tris-HCl, pH 8.0, 150
mmol/L. NaCl, 01% Tween 20)°ll 5% nonfat dry mikE =
o} Aol A1 308-7F blocking 3t th 21t 5% nonfat dry
milkg 73 TBSTel mouse monoclonal anti~-hNIS antibody
{mAb-3564, 1:1,000; Chemicon, USA), actin monoclonal
antibody (1:5,000: Sigma-Aldrich, USA)E 4TCelA over-
night ¥H% 8}tk TBSTE 3¥W A=A thE peroxidase-
conjugated goat anti-mouse IgG (1:3,000) 2 608-7F AZollA
Hh2slsith oAl TBSTRE 39 Al#H%E th Plerce enhanced-
chemiluminescence system (Amersham, IL)S AMEs] 187
x-ray filmol x=&strh
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Figure 2. Immunocyfochemistry. The intensity of hNIS immunoreactivity In lenti-NNISIMSC s gréatef than That In - caenbvior

transduced-IMSC at MOt 20 but lower than at MO! 50 (X1000).
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Figure 3. Western blot analysis. As MCOls of Rad-hNIS increased,
the hNIS protein expressions also increased. The amaount of hNIS
expression in the lenti-hNIS-IMSC is more than that in Rad-hNIS
MOI 20 but fower than MOI 80, (MT=rmock freated)
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Figure 4. 1-125 uptake experiment. lodide uptake in fenti-hNIS-
MSC s greater than those in adenoviral-fransduced-MSC af
each MO Concommitant administation of NaClCy, the hNIS
inhibitor, completely inhibits the 125 uptake In ol experiments.
Each experiment was conducted in ot least 3 times.
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