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— Abstract

CONSTRUCTION OF RECOMBINANT HSCC-1 ADENOVIRUS VECTOR
FOR ORAL CANCER GENE THERAPY

Chang-Hyen Kim, Jin-Woo Kim*, Myung-Jin Kim**, Sung-Woon Pyo
Department of Oral and Maxillofacial Surgery, College of Medicine, The Catholic University of Korea
*Department of Obstetrics and Gynecology, College of Medicine, The Catholic University of Korea
**Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University

In spite of the ongoing advances, standard therapies for oral cancer still has some limitations in efficacy
and in ability to prolong survival rate of advanced disease and result in significant functional defect and
severe cosmetic deformity. Currently gene therapy using tumor suppressor gene is considered as a potent
candidate for new therapeutic approaches that can improve efficacy and reduce complications. The purpose
of this research is to identify the role of adenoviral vector to transfer HCCS-1 tumor suppressor gene in
oral cancer cells and to find out whether there is a possibility for it to serve in the field of gene therapy.

The human SCC-25 cell line was used for transfection. To determine the efficiency of the adenovirus as a
gene delivery vector cell line was transduced with LacZ gene and analysed with X-gal staining. Northern
blot was performed to confirm the tranfection with HSCC-1 gene and cell viability was assessed by cell
cytotoxicity assay.

We had successfully construct the recombinant HSCC-1 adenovirus(Ad5CMV-HCCS-1). DNA extracted
from AdSCMV-HCCS-1 revealed HCCS-1 gene is incorporated. The transduction efficiencies were over
than 50% of SCC-25 cells with a MOI of 2 and over 95% with a MOI of 50. Northern blot analysis showed
that a single 0.6kb mRNA transcript was expressed in AASCMV-HCCS-1 transduced SCC-25 cells. There
was no or very low transcription HCCS-1 mRNA in wild and Ad5CMV-LacZ transduced SCC-25 cells.
Cells transduced with AASGCMV-HCCS-1 showed significant growth inhibition. By day 6, AABCMV-HCCS-
1 treated cell count was decreased to 30% of mock-infected cells, while that of AJSCMV-LacZ treated cells
was 90% of mock-infected cells (p<0.05).

Finally, these result suggest that the AdSCMV-HCCS-1 has potential as a gene therapy tool for oral
cancer.
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Cell line

2 g A= 704 FAke] A AP A ol A v]EE <
77 AHFAZRT-25(SCC-25)""E ddo= e
™, American Type Culture Collection (Rockville,
MD, USA)°lIA st AR&atglet. AlZ w2 10%
fetal bovine serum, 1% L-glutamine® 1% peni-
cillin/streptomycin (Gibco Co, Rockville, MD, USA)7}
A7 RPMI 1640 s oA Aldstitt. o] Alxs+=
37¢C, COz -2zl A wjFatelt.

HCCS-1 cDNA

HSCC-1 ¢DNA® 7Feetigty o599 xS us
2RE Agwsitt WA full length® HSCC-1& GST
A2 &8 WE 9l pGEX4T-3 (Amersham, Bucking-
hamshire, UK)dll 2493ttt HCCS-17} full length
2 ZRYES gla] st prokaryotic expression
system< ©]&3te] Tl ¥ ATE HAASHT E. coli
strain BL 2122%€ pGEX4T-39 HCCS-17F &8¢
oo elel=E qdst= oF 35kDAV] ] HEP|=E
228tk pGEX4AT-3 GSTS 3717} 26kD22 L&A
lom® HCCS-1 +4Ake] dle] 371 o 9kDYol
g ATk HCCS-1 d4ke] 1A de) £dshe vid
< Table 13} 2t}

Construction of recombinant adenoviral vector

Az obt o229 A x4 Helw A whet Al
AT ek=dh, Transpose-Ad™ system (QBio-
gene, USA)®} primers ©]-83t9 CMV promoterg 2t
3 & Adenovirus transfer vector$! pCR259 plasmid
o S24siglh. 2295 sl AME-S primere] A E-&
7}7] Sense(E) 5 -nnn gaa ttc acc atg geg cga tet cgg
ct -3 ¢} Antisense(N) 5 -nn ngc ggc cge tta aaa gta
gaa gta tgt -3 ©]iL, Z+zZkel| EcoRIZ Notl #e+ 44t
& Attt HSCC-1 faAke] d S =07 94
acc sequence(Kozac sequency) & AH&-819 1L, Eete] H
IE fARe] 37]7} 555bpE Aoba] Bl ad A9 FAA}
o] 715 dE&E vA 27} slo] AldakA| = skt
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Table 1. Full Sequence of HCCS-1 Nucleotide and Encoding Protein.

tgaggaggcg gttcatctgt gttcatctgt
cgacggggec tggeectget tggeectget
tetttectee ggctetteee ggctetteee
ageggggeceg ggatggagga ggatggagga
caatggcgeg atctcggcte atcteggctce
taaagaagct tgagcctaaa tgagcctaaa
gtgaaatgct cttetgtect cttetgteet
aaaccggect aatttttctg aattttictg
aaataaacaa ctttgatgat ctttgatgat

1 ggccattacc aatcgcgaaa cccgaatcece

61 ggccageggt gcttegggac ccgegetggg
121 atatgcgggg gecteggetg gagtgagcgg
181 ttgttgetge gagagcgaga gggccgegg
241 cgttaactct aacgtgaacg cggaccagga
301 actgcaacct ctgteteeca ggttcaggaa
361 tetggetgga tgacttttct agaagttaca
421 gaagcaatac tgttgaccag aaaggacact
481 actcttacga aaacgattge caacacatac
541 gtaacttgaa aaaaa

Translation="MARSRLTATSVSQVQENGFVKKLEPKSGWMTFLEVTGKICEMLF CPEAILLTRKDTLYCET

GLIFLTLTKTIANTYFYF

pCR2599 Z&% HCCS-1 A= 294 competent
cells (QBiogene, CA, USA)°| transformation sk &4
colonyE =2} minipreps A3t positive clones T
Al Z8]38kaL chemically competent cellel transforma-
tion 3tz 1270] WA colonyE AEste] F-2]H vl FHA]
o replication 3 F 100% A coloniesTt A3}t
T}A] minipreps$oll PCRZ #2138t & maxiprep? Pacl
Agt 4% A8l linear naked DNAE 293 A X0
transfectionA|Zlt}. Viral plaque® 1497 $4A17]1
cesium chloride gradient(CsCl2)Z ¢4 2|3k 2%
10°/mle] F=2 &3k virus stocks -80CAIA AR
& w712 BasiTh Al2F HSCC-1 ofd|nbolgfx
(AdSCMV-HCCS-1)¢] #-%= E1 regione] Hx® ¥
¥ ofd=nfel2f 2t Cytomegalovirus (CMV) promo-
tor, HCCS-1 f#4#9} SV40 polyadenylation signals
Ay Aoltt, FAFAARE AHEE LacZ F42k= 3.2kb
2 CMV promotor®?} BGH(bovine growth hormone)
poly-A signale] 44¥ Zek~n|=(Ad5CMV-LacZ)olt}.
SCC-25 74k AEF2e] 72 viral stocks FBS7}
gi= PPMI 164022 3|4 st} szl MOI(multiplicity
of infection) = B Fduje] AX TdFo Fof 37T 15
o2 TEoii 603t Ml AT, 1 & dd
HZE 7129 PPMI 164022 il

Ad5CMV-LacZ transduction and X-gal staining

o] A% LacZ AR SCC-25 AEFol|A Td &
A wA 35mee] wjFEAll 2x10° SCC-25 AEE
HEstw 247 0, 1, 2, 10, 503 2009] MOIZ Ad5-
CMV-LacZE #AAI7]a 2441 7F Wi AT 1 A&
71 U wellE 0.5% gluteraldehyde§ 0.2 A Lo
5%7t 1%38ta PBS(phosphate-buffered saline) .2 2

b A3 etar f-galactosidase activitys 233171 @l
X-gal£4(1.3 mM MgClz, 15 mM NaCl, 44 mM Tri,
pH 7.4, 3mM potassium ferricyanide, 3mM potassi-
um ferrocyanide, 2% X-gal in n,n -dimethylfor-
mamide) ©.2 WA} @ik, 7+ MlEAGA 5007)e]
AEE 33 AWste] o2 e AL MELS B
gt

Northern blot analysis of the HCCS-1 gene

o]}¥ HSCC-1 4zt ddfF5 Rlsl] $lstd]
Northern blottings A3ttt 20ug®] % denatured
RNAE 1% formaldehyde agarose gellA 7] 531
31 °]& nylon membranes(Boehringer-Mannheim,
Germany)©l transferstth. Blot< *P-labeled ran-
dom-primed CG373 partial cDNA probeZ 42Tol|A]
WA hybridizeAlZ T, Northern blot2 Q¥ Al 221
Algstgl om A= dAeiTh

Cytotoxicity of AdBCMV-HCCS-1

T4 AEFE 96-well flat-bottomed plateol] 1x10°*
TER HFe o nitel] RBAEEE T ugalsl
. o]F Ad5CMV-HCCS-1E 50 MOI & transduction
tt. 24, 49, 6€419 cell counting kit-8(CCK-8,
Dojindo Molecular Technologies Inc., Gaithersburg,
MD, USA)2 o] &3t AEdhz Axe] WitgS 3%
T}, Cytotoxicity assay= 7]&d 7]<¥ Az 2o]? Y&
3k Al £9] dehydrogenase activitys 43l A2, 10
p CCK-8 495 747ke] wellell #7kstar 2417t wjek+
450mel| Al microplate reader(Bio-rad Laboratories,
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Construction of recombinant adenovirus
Hirt DNA FZ&99| 23 AdSCMV-HCCS-1 vector®

BE 223 DNAY 0.6kb37]9] HCCS-1 AR/} 2
HAcHFig. 1).
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Fig. 1. Recombinant HCCS-1 adenovirus preparation
and confirmation by PCR. DNA was extracted from
AdbCMV-HCCS-1 by Hirt DNA extraction method and
compared with plasmid Adtn-HCCS-1, revealed 0.6kb
HCCS-1 gene by PCR.

AdbCMV-LacZ transduction and X-gal staining

SCC-25H1 E3] tgt AdSCMV-LacZ9] o]y a&&
MOI7} 22 W 50%°]13, MOIZF 502w 95% <]3ith
(Fig. 2). vlolg] 29} dAgd AE =4 MOIZF 200€
u FEE I}, o] Az AdSCMVel 2@ A} oA &

0 E55 ¢ F Aok
Northern blot analysis of the HCCS-1 gene

HSCC-1 A ol % i do] Az 28-S
Northern blot analysis® <13 A3} 0.6kb 37]¢]
mRNA transcript’b AdSCMV-HCCS-12 34} oY
" SCC-25 AEFelA #ZEHAL. 23 HSCC-1
mRNAE op gy AdSCMV-LacZ® fA# o]d®
SCC-25 AEFAA = e o] o} AAY wdA] ¢
th(Fig. 3).

Cytotoxicity of AdBCMV-HCCS-1

HSSC-1 Aol ofgh 77kek A2 4394 a3s
v w3k A3} AdSCMV-HCCS-19l] #Hd® SCC-25 AlE
FE hx79 AdSCMV-LacZel e AEFHT g
3] AAE ASHE BTk 749 6dAd Ad5CMV-
HCCS-1& ©]Ygt AlEXFE mock-infected Al3E2] 30%
7F dolglE "W AdSCMV-LacZE °|dg AxFE
mock-infected A2 90%7F A4 AHp<0.05)
(Fig. 4).

Fig. 2. Ad5CMV-LacZ transduction of SCC-25 cell line and X-gal staning. The tranduction effi-
ciencies were over than 50% with 2 of MOI and over 90% with MOI of 50. Virus related
cytotoxicity was observed at an MOI of 200 or more(A: 0 MOI, B; 1 MOI 50%, C: 2MOQI 70%,
D: 10 MOI 90%, E: 50 MOI 95% and F: 200 MOI, respectively).
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Fig. 3. HCCS-1 mRNA expression in three groups of
SCC-25 cells. There was no or very low expression of
HCCS-1 mRNA in mock and Ad5CMV-LacZ transduced
SCC-25 cells, but 0.6kb mRNA was shown in AdbCMV-
HCCS-1 transduced SCC-25 cells.
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Fig. 4. Viability of SCC-25 cells after transduction with
AdCMV-HCCS-1, AdCMV-LacZ, and wild-type SCC-25
cells. Growth inhibition of SCC-25 cells transduced with
AdbCMV-HCCS-1 was measured about 70% of wild-
type cells at day 6(p<0.05).
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