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ABSTRACT 

 

 

 

 

 Gene-based therapies promise the potential to target the explicit gene delivery 

and expression to target cell populations.  Adenoviral vectors are presently being 

tested clinically as a new strategy for the treatment of cancer.  However, an 

important determining factor for the successful entry of such adenoviruses into target 

cells is expression of the Coxsackie virus and Adenovirus Receptor (CAR) at the cell 

surface.  This raises the possibility that those gene-based therapy face the greatest 

therapeutic challenge might be the least susceptible to infection with therapeutic 

adenoviruses.  If effective strategies can be implemented to boost CAR expression 

and hence the presence of primary receptor at the cell surface, this could prove most 

useful to adenovirus-based gene transfer.  Therefore, this study aimed to possibly 

boost the expression of CAR specifically on CAR-negative Chinese Hamster Ovary 

(CHO) cell lines and evaluate their biological function by examining their 

susceptibility to transduction and infection of Adenovirus type 5.  Initially, CHO cell 

line were transfected with human CAR cDNA fragment tagged with red fluorescent 

protein (DsRed) and sequentially selected with G418 antibiotic to generate stable cell 

line containing CAR-DsRed.  Several transfection reagents such as GeneJuice 

(Novagen), Lipofectamine
TM

 2000 (Invitrogen) and Xtreme HP plasmid DNA 

(Roche) were used for transfection study using flow cytometry.  In addition, the 

expression of CAR on CHO-CAR-DsRed cell was determined by inverted 

fluorescent microscope, qRT-PCR and western blotting and antibody-blocking assay 

to verify the role of CAR in CHO-CAR-DsRed cells.  CHO-CAR-DsRed cells were 

further examined by infecting wild-type adenovirus type 5 (wt-Ad5) and transduction 

recombinant adenovirus type 5 tagged with enhanced green fluorescent protein 

(Ad5EGFP) and their susceptibility were observed by using cytopathic effect and 

Giemsa staining.  Flow cytometry analysis, showed that transfection efficiency of 

Xtreme HP (39.25±1.00 MFI) was higher than Lipofectamine
TM

 2000 (17.1±1.00 

MFI) and GeneJuice (11.1±1.00 MFI).  The stable CHO-CAR-DsRed cells were 

estimated at average of 68.9%±1.12 MFI by transduction of Ad5EGFP and supported 

by evidence of infectibility of wt-Ad5 from Giemsa staining.  Moreover, blocking of 

CAR expression on CHO-CAR-DsRed showed negative susceptibility to Ad5EGFP.  

These findings suggested that the strategy could be implemented to augment CAR 

expression and enhance the presence of primary cell surface receptor, as this could 

ornament the cell’s susceptibility to adenovirus infection and beneficial for 

adenovirus-based gene therapy. 
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ABSTRAK 

 

 

 

 

 Terapi berasaskan gen menjanjikan potensi untuk sasaran penyampaian gen 

yang tepat dan ekspresi kepada sasaran populasi sel.  Vektor Adenoviral kini sedang 

diuji secara klinikal sebagai strategi baru untuk rawatan kanser.  

Walaubagaimanapun, penentuan kejayaan Adenovirus masuk ke dalam sel sasaran 

adalah ekspresi “Coxsackie virus and Adenovirus Receptor” (CAR) di permukaan 

sel. Ini meningkatkan kemungkinan bahawasanya terapi berasaskan gen terapeutik 

menghadapi cabaran terbesar boleh jadi kurangnya penerimaan terhadap jangkitan 

adenoviruses terapeutik. Jika strategi yang berkesan boleh dilaksanakan bagi 

peningkatan ekspresi CAR dan dengan kehadiran reseptor utama di permukaan sel, 

sekaligus  memberi pembuktian yang sangat berguna bagi terapi gen berasaskan 

Adenovirus. Oleh itu, matlamat kajian ini bagi berkemungkinan meningkatkan 

ekspresi CAR pada negatif CAR iaitu sel Ovari Hamster Cina (CHO) dan memeriksa 

kecenderungan mereka kepada transduksi dan jangkitan  Adenovirus jenis 5.  Pada 

mulanya, sel CHO transfeksi dengan jujukan CAR manusia cDNA dilabelkan dengan 

protein merah pendarfluor (DsRed) dan pemilihan berterusan dengan G418 antibiotik 

untuk menjana barisan sel stabil yang mengandungi CAR-DsRed.  Beberapa reagen 

transfeksi seperti GeneJuice (Novagen), Lipofectamine
TM

 2000 (Invitrogen) dan 

Xtreme HP plasmid DNA (Roche) reagen transfeksi digunakan bagi kajian sitometri 

aliran.  Di samping itu, ekspresi CAR pada sel CHO-CAR-DsRed boleh ditentukan 

oleh mikroskop pendarfluor songsang, qRT-PCR, pewarnaan western dan esei 

penyekatan-antibodi untuk mengesahkan peranan CAR dalam sel CHO-CAR-DsRed.  

CHO-CAR-DsRed seterusnya dikaji dengan menjangkiti adenovirus kumpulan 5 

jenis-liar (wt-Ad5) dan trasnduksi rekombinan Ad5 berlabel dengan peningkatan 

fluoresen protein berwarna hijau (Ad5EGFP) dan penerimaan jangkitan telah 

diperhatikan telah menggunakan kesan cytopathic (CPE) dan perwarnaan oleh 

Giemsa.  Analisis sitometri aliran, memperlihatkan bahawa kebolehan transfeksi 

Xtreme HP (39.25 ± 1.00 MFI) adalah tertinggi berbanding kepada Lipofectamine
TM

 

2000 (17.1 ± 1.00 MFI) dan GeneJuice (11.1 ± 1.00MFI).  Sel-sel CHO-CAR-DsRed 

yang stabil telah dijangkakan pada purata 68.9% ± 1.12 MFI oleh transduksi 

daripada Ad5EGFP dan disokong dengan pembuktian oleh jangkitan daripada jenis 

liar-Ad5 melalui pewarnaan Giemsa.  Selain itu, penyekatan CAR menunjukkan 

pemerhatian yang negatif terhadap kecenderungan mana-mana Ad5EGFP.  

Kepentingan penemuan ini dapat memberi kesimpulan bahawa strategi ini boleh 

dilaksanakan untuk menghadirkan ekspresi CAR dan meningkatkan kehadiran 

reseptor primer di permukaan sel, justeru memudahkan penerimaan jangkitan 

adenovirus terhadap sel dan sekaligus bermanfaat untuk terapi gen berasaskan 

Adenovirus.   
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 BACKGROUND OF RESEARCH 

 

 

Adenoviruses (Ads) vectors have been widely employed for therapeutic gene 

delivery for clinical trials (Räty et al., 2008; James et al., 2009; and Griesenbach et 

al., 2010).  The most extensively studied and commonly used Adenovirus (Ad) 

serotype for gene delivery applications is human Adenovirus serotype 5 (hAd5).  

Promptly, from year 1989 to 2011, extensive pre-clinical and clinical studies using 

adenovirus-based vectors have been explored and conducted or are currently in 

progress (http://www.wiley.com/legacy/wileychi/genmed/clinical).  Updated in June 

2012, nearly 23.3% of 1843 gene therapy clinical trials were approved worldwide by 

utilizing the Ad-vector based.  For example, it has been the first choice for the 

treatment of cytic fibrosis (Kovesdi et al., 1997; Vorburger and Hunt, 2002 and Price 

et al., 2007).  Adenoviral vectors were also have been manipulated for use in gene 

therapy applications in glioma, prostate, hepatocellular, head and neck, gastric and 

oral leukoplakia cancers (Immonen et al., 2004; Li et al., 2007; Shirakawa et al., 

2007; Khalighinejad et al., 2008 and Li et al., 2009).   

 

 

Adenoviruses (Ads) have gained much attention due to their favourable 

features for gene therapy practices such as the ease to produce high titers with high 

purity and its ability to transduction a variety of proliferating and quiescent (inactive) 

cells.  Ads also possess a large capacity of DNA cassette and high expression of 

transgenes.  Furthermore, the main issue is the safety concern, adenovirus DNA is 

not incorporating into host genome (Russell, 2009) and their low pathogenicity for 

http://www.wiley.com/legacy/wileychi/genmed/clinical
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humans (Glasgow et al., 2004).  In addition, recombinants Ads are stable 

structurally, retains stability in vivo (Kanerva and Hemminki, 2005) such as 

transduction of Ad5Cox2Lluc and Ad5Cox2LlucUL into human fibroblasts 

(HS173We) and no mutations reported (McCelland et al., 2007).   

 

 

 Further study had revealed CAR as a prime docking site of all subgroups 

adenovirus except for subgroup B (Roelvink et al., 1998).  The entry of Ads into 

target cell surface involves two diverse, chronological steps.  An interaction between 

knob of the protruding fiber protein of particle of Ads with extracellular domain of 

CAR on the target cell surface leading toward internalisation via the interaction of 

Arg-Gly-Asp (RGD) peptide sequences in the penton base protein with secondary 

host-cell receptors, integrins αvβ3 and αvβ5.   

 

 

However, it has been suggested that expression of Coxsackie and Adenovirus 

Receptor (CAR) is a rate-limiting factor for infectivity of adenoviral vectors; and 

subsequently shown to cause poor transduction of adenoviral vectors gene-delivery 

in clinical trials (Bauerschmitz et al., 2002 and Kanerva and Hemmiki, 2004).  Pre-

clinical studies revealed that CAR down-regulation on primary human tumor cells 

such as ovarian, cervical, prostate, head and neck, bladder, melanoma, glioma cancer 

and others may be a major hurdle for efficient Ad gene therapy utility (Breidenbach 

et al., 2004; Rein et al., 2004; Kanerva et al., 2002).  Consequently, various 

approaches have been evaluated to modify or circumvent CAR deficiency, including 

genetic capsid modifications or retargeting complexes (Zhang and Bergelson, 2005; 

and Sharma et al., 2009).  Scientists had also explored the possibility of finding new 

additional receptor for Ad other than its prime receptor (Short et al., 2006; Fleischli 

et al., 2007; Tuve et al., 2008).   
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By introducing CAR ex vivo or in vitro to little or no CAR expression host’s 

cell prior to adenovirus-based gene transfer may overcome the problem.  Thus, it is 

crucial to investigate the possibility of cloning and expressing human CAR-receptor 

onto CAR-negative CHO cell lines that was tagged with Discoscoma Red 

Fluorescent Protein (DsRed).  Then, the transduction with recombinant adenovirus 

that expresses green fluorescence protein (EGFP) could be performed in order to 

evaluate the efficacy of the engineered CAR gene.  The outcome could be used as a 

useful model to boost the presence of CAR expression on host’s cell surface and 

enhance the adenovirus-based transfer efficacy. 

 

 

 

 

1.2 PROBLEM STATEMENT OF RESEARCH 

 

 

The research was conducted to insure the successfulness of viral gene therapy 

based on adenoviral vector utilities into host’s cells.  Therefore, an examination of 

structure and co-localization of receptor had been done intently due to fact that the 

absence of CAR expression in target cells hindered susceptibility of Ads (Wang et 

al., 2007).  Since the presence of CAR is a crucial factor to determine the efficacy of 

adenoviruses’ susceptibility into host’s cells.  Thus, the absence or sparse of CAR 

expression on the cell surface will hinder the use of Ad based vector.  If the presence 

of CAR can be boosted, subsequently the efficacy of Ad transduction can be 

enhanced and achieved.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

 

 

 

 

1.3 RESEARCH OBJECTIVES 

 

 

The objectives are: 

 

 

1) To construct full-length of human Coxsackie and Adenovirus Receptor 

(pCAR) into pDsRed Monomer-N1 expression vector (DsRed) 

 

2) To optimise transfection of CAR-DsRed into CHO cell line (CAR-

negative) and evaluate of CAR-DsRed protein expression 

 

3) To evaluate the infectibility of stable engineered CHO-CAR-DsRed cell 

line with wild-type Adenovirus serotype 5 and recombinant Adenovirus 

serotype 5 expressing enhance green fluorescence protein (Ad5-EGFP) 

 

 

 

 

1.4 SCOPE OF RESEARCH 

 

 

The scope of study for the first phase involves the construction of cDNA full-

length CAR (pCAR) receptor fusion with pDsRed-Monomer-N1 vector with 

respective molecular cloning techniques.  The second section focused on the 

transfection of CAR-DsRed onto negative-CAR mammalian cell lines namely 

Chinese Hamster Ovary (CHO) cells via several commercial chemical transfections 

such as GeneJuice (Novagen), Lipofectamine
TM

 2000 (Invitrogen) and Xtreme HP 

Plasmid DNA Transfection Reagent (Roche) according to the respective 

manufacturer’s protocol.  Engineered stable CHO-CAR-DsRed cells were evaluated 

for CAR expression by using indirect immunofluorescence, quantitative Real-Time 

PCR (qRT-PCR), protein analysis such as western blotting and antibody-blocking 

assay were performed.  Besides that, for the biological functions of engineered CHO-

CAR-DsRed towards recombinant Adenovirus expressing enhance green fluorescent 
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(Ad5EGFP) was assessed by using flow cytometry.  On the other hand, qualitative 

assessments of cytopathic effects were conducted by Giemsa staining and live 

imaging microscopic.   

 

 

 

 

1.5 SIGNIFICANCE OF STUDY 

 

 

 This study focused on genetically engineered negative mammalian cell lines 

expressing stable CAR.  Thus, the outcome of this study would infer the strategy to 

boost CAR expression and enhance the presence of primary receptor on cell surfaces.  

This could be useful tool to improve adenovirus-based gene transfer to CAR-

deficient cells.  

 

 



 

 

 

REFERENCES 

 

 

 

 

Abcam.  Western Blotting – a beginner’s guide. www.abcam.com/technical (dated  

 retrieved: 8/5/2011). 

 

 

Ahmed, S. A., Gogal, R. M. Jr. and Walsh, J. E. (1994).  A new rapid and simple 

 non-radioactive assay to monitor and determine the proliferation of 

 lymphocytes: an alternative to [3H]thymidine incorporation assay.  Journal of 

 Immunological Methods.  170: 211–224. 

 

 

Al-Nasiry, S., Geusens, N., Hanssens, M., Luyten, C. and Pijnenborg, R. (2007).   

 The use of Alamar Blue assay for quantitative analysis of viability, migration  

 and invasion of choriocarcinoma cells.  Human Reproduction.  22(5): 1304 -  

 1309. 

 

 

Anders, M., Vieth, M., Röcken, C., Ebert, M., Pross, M., Gretschel, S., Schlag, P.  

 M., Wiedenmann, B., Kemmner, W. and Höcker, M. (2009).  Loss of the  

 coxsackie and adenovirus receptor contributes to gastric cancer progression.   

 British Journal of Cancer.  100: 352-359. 

 

 

Anderson, W. F. (1992).  Human gene therapy.  Science.  256: 808-813. 

 

 

Andersson, B., Tomko, R. P., Edwards, K. et al. (2000).  Putative regulatory domains  

 in the human and mouse CVADR genes.  Gene Function and Disease.   

 2: 11-15. 

 

 

Ambion Inc.  USA. www.ambion.com (date retrieved: 27/11/2010). 

 

 

http://www.abcam.com/technical
http://www.ambion.com/


110 
 

Atherton, C. J. and Boxall, E. H. (1986).  A sensitive screening test for stimultaneous  

 detection of hepatitis B surface antigen and antibody.  Journal of Virological 

  Methods.  13(3): 245-253 

 

 

Ayuni, E. L., Gazdhar, A., Giraud, M. N., Kadner, A., Gugger, M., et al. (2010).  In  

 vivo electroporation mediated gene delivery to the beating heart.  PLoS  

 ONE.  5(12): e14467. 

 

 

Bacallao, R.  et al.  Guiding principles of specimen preservation for 

 confocal fluorescence microscopy. In: J.B. Pawley( ed).  Handbook of  

 biological confocal microscopy, 3rd ed.  Plenum Press. New York.  368-

 380; 2006. 

 

 

Baird, G. S., Zacharias, D. A.,  and Tsien, R. Y. (2000).  Biochemistry, mutagenesis,  

 and oligomerization of DsRed, a red fluorescent protein from coral.   

 Proceeding of the National Academic of Sciences, USA.  97: 11984 – 11989. 

 

 

Bauerschmitz, G. J., Barker, S. D. and Hemminki, A. (2002).  Adenoviral gene  

 therapy for cancer: from vectors to target and replication competent agents  

 (review).  International Journal of Oncology.  21: 1161–1174. 

 

 

Bao, Y., Peng, W., Verbitsky, A. et al. (2005).  Human coxsackie adenovirus  

 receptor (CAR) expression in transgenic mouse prostate tumors enhances  

 adenoviral delivery of genes.  Prostate.  64: 401-407. 

 

 

Baum, C., Düllmann, J., Li, Z., Fehse, B., Meyer, J., Williams, D. A. and von Kalle,  

 C. (2003).  Side effect of retroviral gene transfer into hepatopoietic stem  

 cells.  Blood.  101: 2099-2114. 

 

 

 

 

 



111 
 

Bergelson J. M., Cunningham J. A., Droguett G., Kurt-Jones E. A., Krithivas A.,  

 Hong J. S., Horwitz M. S., Crowell R. L. and Finberg R. W. (1997).  Isolation  

 of a common receptor for Coxsackie B viruses and adenoviruses 2 and 5.   

 Science.  275 (5304): 1320-1323. 

 

 

Bergelson, J. M., Krithivas, A., Celi, L., Droguett, G., Horwitz, M. S., Wickham, T.,  

 Crowell, R. L. and Finberg, R. W. (1998).  The murine CAR homolog is a  

 receptor for coxsackie B viruses and adenoviruses.  Journal of Virology.   

 72: 415-419. 

 

 

Breidenbach, M., Rein, D. T., Wang, M., et al. (2004).  Genetic replacement of the  

 adenovirus shaft fiber reduces liver tropism in ovarian cancer gene therapy.  

 Human Gene Therapy.  15: 509–518.   

 

 

Bishop, J. R., Schuksz, M. and Esko, J. D. (2007).  Heparan sulphate proteoglycans  

 fine-tune mammalian physiology.  Nature .  446: 1030–1037.   

 

 

Bowles, K. R., Gibson, J., Wu, J., Shaffer, L. G., Towbin, J. A. and Bowles, N. E.  

 (1999).  Genomic organization and chromosomal localization of the human  

 coxsackievirus B adenovirus receptor gene.  Human Genetics.  105: 354-359.   

 

 

Bjorkman, P. J. and Parham, P. (1990).  Structure, function, and diversity of class I  

 major histocompatibility complex molecules. Annual Review of Biochemistry.  

 59: 253–288. 

 

 

Bunnell, B. A., Askari, F. K. and Wilson, J. M. (1992).  Targeted delivery of  

 antisense oligonucleotides by molecular conjugates. Somatic of Cell  

 Molecular Genetics.  18: 559-569.   

 

 

 

 

 



112 
 

Buscarini, M., Quek, M. L., Gilliam-Hegarich, S., Kasahara, N. and Bochner, B.  

 (2007).  Adenoviral receptor expression of normal bladder and transitional  

 cell carcinoma of the bladder.  Urology International.  78: 160–166. 

 

 

Butcher, A. J., Torrecilla, I., Young, K. W., Kong, K. C., Mistry, S.C., Bottrill, A. R.  

 and Tobin, A. B. (2009).  N-methyl-D-aspartate receptors mediate the  

 phosphorylation and desensitization of muscarinic receptors in cerebellar  

 granule neurons.  Journal Biological Chemistry.  284: 17147-17156. 

 

 

Campbell, R. E. Tour, O., Palmer, A. E., Steinbach, P. A. Baird, G. S. Zacharias, D.  

 A. and Tsien, R. Y. (2002).  A monomeric red fluorescent protein.   

 Proceeding of the National Academic of Sciences, USA.  99(12): 7877-7882. 

 

 

Carson, S. D., Chapman N. N. and Tracy S. M. (1997).  Purification of the putative  

 Coxsackie B receptor from Hela cells.  Biochemical Biophysical Research 

  Communications.  233: 325-328. 

 

 

Carvajal-Gonzalez, J. M., Gravotta, D., Mattera, F., Diaz, F., Bay, A. P., Roman, A. 

 C., Schreiner, R. P., Thuenauer, R., Bonifacino, J. S. and Rodriguez-Boulan, 

 E. (2012).  Basolateral sorting of the coxsackie and adenovirus receptor 

 through interaction of a canonical YXXΦ motif with the clathrin adaptors 

 AP-1A and AP-1B.  Proceeding of the National Academic of Sciences, USA.   

 109(10): 3820-3825.   

 

 

Clark, K., Liu, X., McGrath, J. P. and Johnson, P. R. (1999).  Highly purified  

 recombinant adeno-associated virus vectors are biologically active and free of  

 detectable helper and wild type viruses.  Human Gene Therapy.   

 10: 1031-1039. 

 

 

Chen, J. W., Ghosh, R., Finberg, R. W. and Bergelson, J. M. (2003).  Structure and  

 chromosomal localization of the murine coxsackievirus and adenovirus  

 receptor gene.  DNA and Cell Biology.  22: 253-259. 

http://www.pnas.org/search?author1=Jose+Maria+Carvajal-Gonzalez&sortspec=date&submit=Submit


113 
 

Cheng, L., Ziegelhoffer, P. R. and Yang, N. S. (1993).  In vivo promoter activity and  

 transgene expression in mammalian somatic tissue evaluated by particle  

 bombardment.  Proceeding of the National Academic of Sciences, USA. 

 90: 4455-4459. 

 

 

Chung, C. T., Niemela, S. L. and Miller, R. H. (1989).  One-step preparation of  

 competent Escherichia coli: transformation and storage of bacterial cells in  

 the same solution.  Proceeding of the National Academic of Sciences, USA.  

 86: 2172-2175.  

 

 

Chretien, I., Marcuz, A., Courtet, M. et al. (1998).  CTX, a Xenopus thymocyte  

 receptor, defines a molecular family conserved throughout vertebrates.   

 European Journal of Immunology.  28: 4094-4104. 

 

 

Ciccarone, V., Hawley-Nelson, P. and Jessee, J. (1993).  Cationic liposome- 

 mediated transfection:  effect of serum on expression and efficiency.  Focus.  

 15: 80-83. 

 

 

Cristiano, R. J., Smith, L. C., Kay, M. A., Brinkley, B. R. and Woo, S. L. (1993).   

 Hepatic gene therapy: efficient gene delivery and expression in primary  

 hepatocytes  utilizing a conjugated adenovirus-DNA complex. Proceeding of  

 the National Academic Sciences, USA.  90: 11548-11552. 

 

 

Cohen, C. J., Shieh, J. T., Pickles, R. J., Okegawa, T., Hshieh, J. T. and  

 Bergelson, J. M. (2001).  The coxsackievirus and adenovirus receptor is a  

 transmembrane component of the tight junction.  Proceeding of the National  

 Academic Sciences, USA.  98: 15191-15196. 

 

 

Colombo, M. G., Citti, L., Basta, G., de Caterina, R., Biagini, A. and Rainaldi, G.  

 (2001).  Differential ability of human endothelial cells to internalize and  

 express exogenous DNA. Cardiovascular Drugs and Therapy.  15: 25–29.   

 



114 
 

Colosimo, A., Goncz, K. K., Holmes, A. R., et al. (2000).  Transfer and expression  

 of foreign genes in mammalian cells.  Biotechnology.  29: 314 - 318, 320 –  

 312, 324. 

 

 

Cotten, M., Wagner, E., Zatloukal, K., Philips, S., Curiel, D. T. and Brirnstiel, M. L.  

 (1992).  High efficiency receptor-mediated delivery of small and large (48  

 kb) gene constructs using the endosome-distruption activity of defective or  

 chemically inactivated adenovirus particles.  Proceeding of the National  

 Academic of Sciences, USA.  89: 6094-6098. 

 

 

Chudakov, D. M., Matz, M. V., Lukyanov, S. and Lukyanov, K. A. (2010).   

 Fluorescent proteins and their applications in imaging living cells and tissues.   

 Physiological Reviews. 90: 1103–1163. 

 

 

Crystal, R. G. (1995).  Transfer of gene to humans: early lessons and obstacle to  

 success.  Science.  270: 404-410. 

 

 

Dahm, R., Zeitelhofer, M., Gotze, B., Kiebler, M. A., and Macchi, P. (2008).   

 Visualizing mRNA localization and local protein translation in neurons.   

 Methods in Cell Biology.  85: 293–327. 

 

 

David, L., Huber, W., Granoskaia, M., Toedling, J., Palm, C. J., Bofkin, L., Jones,  

 T., David, R. W. and Steinmetz, M. (2006).  A high-resolution map of  

 transcription in yeast genome.  Proc Natl Acad Sci USA.  103(14): 5320-5.   

 

 

Davison, E., Kirby, I., Whitehouse, J., Hart, I., Marshall, J. F. and Santis, G. (2001).   

 Adenovirus type 5 uptake by lung adenocarcinoma cells in culture correlates  

 with Ad5 fibre binding is mediated by alpha (v)beta1 integrin and can be  

 modulated by changes in beta1 integrin function.  Journal of General 

 Medicine.  3: 550–559. 

 

 



115 
 

de Deyne, P. G., O’ Neill, A., Resneck, W. G., Dmytrenko, G. M., Pumplin, D. W. 

 and Bloch, R. J. (1998).  The vitronectin receptor associates with clathrin- 

 coated membrane domains via the cytoplasmic domain of its beta5 subunit.   

 Journal of Cell Science.  111: 2729 - 2740. 

 

 

Dennis, B., Ponciano, J. M., Lele, S. R., Taper, M. L., and Staples, D. F. (2006).   

 Estimating density dependence, process noise, and observation error.   

 Ecological Monographs.  76(3): 323-341. 

 

 

Dorner, A., Xiong, D., Couch, K., Yajima, T. and Knowlton, K. U. (2004).   

 Alternatively spliced soluble coxsackie-adenovirus receptors inhibit  

 coxsackievirus infection.  Journal of Biological Chemistry.   

 279: 18497-18503. 

 

 

Dormitzer, P. R., Sun, Z. Y., Wagner, G. and Harrison, S. C. (2002).  The rhesus  

 rotavirus VP4 sialic acid binding domain has a galectin fold with a novel  

 carbohydrate binding site.  EMBO Journal.  21: 885–897. 

 

 

du Pasquier, L., Courtet, M. and Chretien, I. (1999).  Duplication and MHC linkage  

 of the CTX family of genes in Xenopus and in mammals.  European Journal  

 of Immunology.  29: 1729-1739.   

 

 

Ejeskär, K., Fransson, S., Zaibak, F. and Ioannou, P. A. (2006).  Method for efficient  

 transfection of in vitro-transcribed mRNA into SK-N-AS and HEK293 cells:  

 difference in the toxicity of nuclear EGFP compared to cytoplasmic EGFP.   

 International Journal of Molecular Medicine.  17: 1011-1016. 

 

 

Excoffon, K. J., Hruska-Hageman, A., Klotz, M., Traver, G. L. and Zabner, J.  

 (2004).  A role for the PDZ-binding domain of the coxsackie B virus and 

 adenovirus receptor (CAR) in cell adhesion and growth.  Journal of Cell  

 Science. 117:  4401–4409. 

 



116 
 

Fan, L-S., Chen, G. and Ma, D. (2009).  Research advance on role of coxsackie and 

 adenovirus receptor (CAR) in tumor progression.  Chinese Journal of  

 Cancer.  28(3): 277-280. 

 

 

Fechner, H. Haack, A., Wang, H., Wang, X., Eizema, K., Pauschinger, R.,  

 Schoemaker, R., Veghel, R., Houtsmuller, A., Schultheiss H. P., Lamers, J.  

 and Poller, W. (1999).  Expression of coxsackie and adenovirus receptor and  

 alphav-integrin does not correlate with adenovector targeting in vivo  

 indicating anatomical vector barriers.  Gene Therapy.  6: 1520-1535. 

 

 

Fleischli, C., Sirena, D., Lesage, G., Havenga, M. J., Cattaneo, R., Greber, U. F.  

 and Hemmi, S. (2007).  Species B adenovirus serotypes 3,7,11 and 35 share  

 similar binding sites on the membrane cofactor protein CD46 receptor.   

 Journal Gene Virology.  88: 2925–2934. 

 

 

Fields, R. D. and Lancaster, M. V. (1993).  Dual - attribute continuous monitoring of  

 cell proliferation/cytotoxicity.  American Biotechnology Laboratory.   

 11: 48 - 50. 

 

 

Finberg, R. W., Bergelson, J. M. and Horwitz, M. S. (2001).  US 6,210,921 B1.   

 United States Patent. 

 

 

Flint, S. J. (1984).  Adenovirus cytopathology.  Comprehensive Virology.   

 19: 297-358. 

 

 

Freimuth, P., Philipson, L. and Carson, S. D. (2008).  The Coxsackievirus and  

 adenovirus receptor.  In: Tracy, S. et al., (eds).  Group B Coxsackieviruses.  

 Current Topics in Microbiology and Immunology.  323 (pp. 67-83).   

 Springer-Verlag Berlin Heidelberg. 

 

 

 

 



117 
 

Gerdes, C. A., Castro, M. G. and Lowenstein, P. R. (2000).  Strong promoters are  

 the key to highly efficient, noninflammatory and noncytotoxic adenoviral- 

 mediated transgene delivery into the brain in vivo.  Molecular Therapy.   

 2: 330-338.  

 

 

Glasgow, J. N., Bauerschmitz, G. J., Curiel, D. T. and Hemminki, A. (2004).   

 Transductional and transcriptional targeting of adenovirus for clinical  

 applications.  Current Gene Therapy.  4: 1-14. 

 

 

Goins, W. F., Krisky, D. M., Wolfe, D. P., Fink, D. J. and Glorioso, J. C. (2002).   

 Development of replication-defective herpes simplex virus vectors.  Methods  

 Molecular Medicine.  69: 481-507. 

 

Greber, U. F., Willets, M., Webster, P. and Helenius, A. (1993).  Stepwise  

 dismantling of Adenovirus 2 during entry into cells.  Cell.  75: 477-486. 

 

 

Greber, U. F. and Way, M. (2006).  A superhighway to virus infection.  Cell.   

 124: 741-754. 

 

 

Green, A., et al. (2002).  A new scalable method for the purification of recombinant  

 adenovirus vectors.  Human Gene Therapy.  13: 1921-1934. 

 

 

Greenwald, R. J., Freeman, G. J. and Sharpe, A. H. (2005).  The B7 family revisited.  

 Annual Review of Immunology.  23: 515–548. 

 

 

Gye, M. C., Oh, Y. S., Lee, J. E., Shim, S., Choi, K. J. and Ahn, H. S. (2011).   

 Expression of coxsackievirus and adenovirus receptor isoforms in developing  

 mouse bladder uroepithelium.  Urology.  77: 1009.e9 –1009.e18. 

 

 

Griesenbach, U., Inoue, M., Hasegawa, M. and Alton, E. W. F. W. (2010).  Viral  

 vectors for cytic fibrosis gene therapy: what does the future hold?  Virus  

 Adaptation and Treatment.  2: 159-171.   



118 
 

Guo, B., Pearce, A. G., Traulsen, K. E., Rintala, A. C. and Lee, H. (2001).   

 Fluorescence produced by transfection reagents can be confused with green  

 fluorescent proteins in mammalian cells.  Biotechnology.  31: 314 - 316, 318,  

 320 - 311.   

 

 

Habib, N. A., Sarraf, C. E., Mitry, R. R., Havlík, R., Nicholls, J., Kelly, M., Vernon,  

 C. C., Gueret-Wardle, D., El-Masry, R., Salama, H., Ahmed, R., Michail,  

 Edward, N., E. and Jensen, S. L. (2001).  E1B-deleted adenovirus (dl1520)  

 gene therapy for patients with primary and secondary liver tumors.  Human  

 Gene Therapy.  12: 219–222. 

 

 

Hall, K., Blair Zajdel, M. E. and Blair, G. E. (2010).  Unity and diversity in the  

 human adenoviruses: exploiting alternative entry pathways for gene therapy.   

 Biochemical Journal.  431: 321-336. 

 

 

Hasegawa, S., Hirashima, N. and Nakanishi, M. (2002).  Comparitive study 

 of transfection efficiency of cationic chloresterols mediated by liposomes- 

 based gene delivery.  Bioorganic and Medicinal Chemistry Letters.   

 12: 1299-1302.   

 

 

Hawley-Nelson, P., Ciccarone, V., Gebeyehu, G., Jessee, J. and Felgner, P. (1993).   

 Lipofectamine reagent: a new, higher efficiency polycationic liposome  

 transfection reagent. Focus.  15(3): 73-79. 

 

 

Hawley-Nelson, P. and Shih, P. J. (1995).  Sensitivity of transfection efficiency to  

 culture age.  Focus.  17: 62. 

 

 

He, Y., Chipman, P. R., Howitt, J. et al. (2001).  Interaction of coxsackievirus B3  

 with the full length coxsackievirus-adenovirus receptor.  Nature Structural  

 and Molecular Biology.  8: 874-878. 

 

 



119 
 

Heilker, R., Spiess, M. and Crottet, P. (1999).  Recognition of sorting signals by  

 clathrin adaptors.  Bioessays.  21: 558-567. 

 

 

Huang, K. C., Altinoz, M., Wosik, K., Larochelle, N., Koty, Z., Zhu, L., Holland, P.  

 C. and Nalbantoglu, J. (2005).  Impact of the coxsackie and adenovirus  

 receptor (CAR) on glioma cell growth and invasion: requirement for the C- 

 terminal domain.  International Journal of Cancer.  113: 738–745. 

 

 

Hunt, M. A., Currie, M. J., Robinson, B. A., and Dachs, G. U. (2010).  Optimizing  

 transfection of primary human umbilical vein endothelial cells using  

 commercially available chemical transfection reagents.  Journal of  

 Biomolecular Techniques.  21: 66-72. 

 

 

Hussain, F., Morton, P. E., Snippe1, M., Sullivan, J., Farmer, C., Martin-Fernandez, 

 M. L., Parsons, M. and Santis, G. (2011).  CAR modulates e-cadherin 

 dynamics in the presence of adenovirus type 5.  PLoS ONE.  6(8): e23056. 

 

 

Hsu, K. H., Lonberg-Holm, K., Alstein, B. and Crowell, R. L. (1988).  A monoclonal  

 antibody specific for the cellular receptor for the group B coxsackieviruses.  

 Journal of Virology.  62: 1647-1652. 

 

 

Immonen, A., Vapalahti, M., Tyynela, K., Hurskainen, H., Sandmair, A., Vanninen,  

 R., Langford, G., Murray, N. and Yla-Herttuala, S. (2004).  AdvHSV-tk gene  

 therapy with intravenous ganciclovir improves survival in human malignant  

 glioma: a randomised, controlled study.  Molecular Therapy.  10: 967-972.   

 

 

James, I., Geller, M. D. and Cripe, T. P. (2009).  Adenovirus gene therapy for  

 pediatric cancers: should we gather at the liver?  Pediatric Blood and Cancer.   

 53(2): 133-135.   

 

 

 

 



120 
 

James, S. J., Melyk, S., Jernigan, S., Cleves, M. A., Halsted, C. H., Wong, D. H.,  

 Cutler, P., Bock, K., Boris, M., Bradstreet, J. J., Baker, S. M. and Gaylor, D.  

 W. (2006).  Metabolic endophenoytpe and related genotypes are associated  

 with oxidative stress in children with autism.  American Journal of Medical  

 Genetics Part B (Neurophychiatric Genetics). 141B: 947-956.  

 

 

Jiang, H., Gomez-Manzano, C., Alemany, R., Medrano, D., Alonso, M., Bekele, B.  

 N., Lin, E., Conrad, C. C., Yung, W. K. and Fueyo, J. (2005).  Comparative  

 effect of oncolytic adenoviruses with E1A-55 kDa or E1B-55 kDa deletions  

 in malignant gliomas.  Neoplasia.  7: 48–56. 

 

 

Kanerva, A., Mikheeva, G. V., Krasnykh, V., et al. (2002).  Targeting adenovirus to  

 the serotype 3 receptor increases gene transfer efficiency to ovarian cancer  

 cells.  Clinical Cancer Research.  8: 275–280.   

 

 

Kanerva, A. and Hemminki, A. (2004).  Modified adenoviruses for cancer gene  

 therapy.  International Journal Cancer.  110: 475–480.   

 

 

Kanerva, A. and Hemminki, A. (2005).  Adenoviruses for treatment of cancer.   

 Annals of Medicine.  37: 33-43.   

 

 

Karra, D. and Dahm, R. (2010).  Transfection techniques for neuronal cells.  The  

 Journal of Neuroscience.  30(18): 6171-6177. 

 

 

Katherine, J. D., Excoffon, A., Hruska-Hageman, A., Klotz, M., Traver, G. L. and  

 Zabner, J. (2004).  A role for the PDZ-binding domain of the coxsackie B  

 virus and adenovirus receptor (CAR) in cell adhesion and growth.  Journal of  

 Cell Science.  117: 4401-4409. 

 

 

 

 

 



121 
 

Katherine, J. D., Excoffon, A., Traver, G. L. and Zabner, J. (2005).  The role of the  

 extracellular domain in the biology of the coxsackievirus and adenovirus  

 receptor.  American Journal of Respiration Cell Molecular Biology.   

 32: 498–503. 

 

 

Katherine, J. D., Excoffon, A., Gansemer, N., Traver, G. and Zabner, J. (2007).  

 Functional effects of coxsackievirus and adenovirus receptor glycosylation on 

 homophilic adhesion and adenoviral infection.  Journal of Virology.  81(11):  

 5573 – 5578. 

 

 

Kaufman, W. L., Kocman, I., Agrawal, V., Rahn, H-P., Besser, D., and Gossen, M.,  

 (2008).  Homogeneity and persistence of transgene expression by omitting  

 antibiotic selection in cell line isolation.  Nucleic Acids Research.  36(17):  

 e111.   

 

 

Kay, M. A., Glorioso, J. C., and Naldini, L. (2001).  Viral vectors for gene therapy: 

 The art of turning infectious agents in vehicles of therapeutics.  Nature  

 Medicine.  7: 33-40.   

 

 

Khalighinejad, N., Hariri, H., Behnamfar, O., Yousefi, A. and Momeni, A. (2008).   

 Adenoviral gene therapy in gastric cancer: a review.  World Journal of  

 Gastroenterology.  14(2): 180-184. 

 

 

Kelkar, S., Bishnu, P. D., Guangping, G., James, M. W., Ronald, G. C. and Philip, L.  

 L. (2006).  A common mechanism for cytoplasmic dynein dependent  

 microtubule inding sharded among adenoassociated virus and adenovirus  

 serotypes.  Journal of Virology.  80: 7781-7785. 

 

 

Kirchhausen T. (1999).  Adaptors for clathrin-mediated traffic.  Annual. Review of  

 Cell and Development Biology. 15: 705-732. 

 

 



122 
 

Krisky, D. M., Marconi, P. C., Oligino, T. J., Rouse, R. J. D., Fink, D. J., Cohen, J.  

 B., Watkins, S. C. and Glorioso, J. C. (1998).  Development of herpes  

 simplex virus replication-defective multigene vectors for combination gene  

 therapy applications.  Gene Therapy.  5: 1517-1530. 

 

 

Koi, H., Zhang, J., Makrigiannakis, A., Getsios, S., MacCalman, C. D., Kopf, G. S.,  

 Strauss III, J. F. and Parry, S. (2001).  Differential expression of the 

 coxsackievirus and adenovirus receptor regulates adenovirus infection of the 

 placenta.  Biology of Reproduction.  64: 1001–1009. 

 

 

Korn, W. M., Macal, M., Christian, C., Lacher, M. D., McMillan, A., Rauen, K. A., 

 Warren, R. S. and Ferrell, L. (2006).  Expression of the coxsackievirus - and 

 adenovirus receptor in gastrointestinal cancer correlates with tumor 

 differentiation.  Cancer Gene Therapy.  13: 792–797. 

 

 

Kovesdi, I., Brough, D. E., Bruder, J. T., and Wickham, T. J. (1997).  Adenoviral  

 vectors for gene transfer. Current Opinion in Biotechnology.  8: 583-589. 

 

 

Laible, D. B. M. (ed).  Selection and production of recombinant binders for  

 use in protein microarrays: diploma thesis.  GRIN Verlag.  31-32; 2009. 

 

 

Li, N., Zhou, J., Weng, D., Zhang, C., Li, L., Wang, B., Song, Y., He, Q., Lin, D.,  

 Chen, D., Chen, G., Gao, Q., Wang, S., Xu, G., Meng, L., Lu, Y. and Ma, D.  

 (2007).  Adjuvant adenovirus mediated delivery of herpes simplex virus  

 thymidine kinase administration improves outcome of liver transplantation in  

 patients with advanced hepatocellular carcinoma.  Clinical Cancer Research.   

 13: 5847-5854. 

 

 

Li, Y., Li, L. J, Zhang, S. T., Wang, L. J., Zhang, Z., Gao, N., Zhang, Y. Y. and  

 Chen, Q. M. (2009).  In vitro and clinical studies of gene therapy with  

 recombinant human adenovirus-p53 injection for oral leukoplakia.  Clinical 

 Cancer Research.  15(21): 6724-6731. 



123 
 

Li, Z., Düllmann, J., Schiedlmeier, B., Schmidt, M., von Kalle, C., Meyer, J., Forster,  

 M., Stocking, C., Wahlers, A., Frank, O., Ostertag, W., Kühlcke, K., Eckert,  

 H. G., Fehse, B. and Baum, C. (2002).  Murine leukemia induced by  

 retroviral gene marking. Science.  296 (5567): 497. 

 

 

Life Technologies.  Guide to eukaryotic transfections with cationic lipid  

 reagents, 2
nd

 ed. Life Technologies, Inc., Rockville, Md.; 1999. 

 

 

Lilley, C. E., Groutsi, F., Han, Z., Palmer, J. A., Anderson, P. N., Latchman, D. S.  

 and Coffin, R. S. (2001).  Multiple immediate earlygene-deficient herpes  

 simplex virus vectors allowing efficient gene delivery to neurons in culture  

 and widespread gene delivery to the central nervous system in vivo.  Journal  

 of Virology.  75: 4343-4356. 

 

 

Lisewski, U., Shi, Y., Wrackmeyer, U., Fischer, R. Chen, C., Schirdewan, A.,  

 Jüttner, R., Rathjen, F., Poller, W., Radke, M. H. and Gotthardt, M. (2008).   

 The tight junction protein CAR regulates cardiac conduction and cell – cell  

 communication.  Journal of Experimental Medicine.  205 (10): 2369-2379. 

 

 

Liszewski, M. K., Kemper, C., Price, J. D. and Atkinson, J. P. (2005).  Emerging  

 roles and new functions of CD46. Springer Seminar of Immunopathology.  

  27: 345–358.   

 

 

Livak, K. J. and Schmittgen, T. D. (2001).  Analysis of relative gene expression data  

 using real-time quantitative pcr and the 2–ΔΔCT method.  Methods.   

 25: 402–408. 

 

 

Maizel, J. V. Jr., White, D. O. and Sharff, M. D. (1968).  A simplified system for  

 generating recombinant adenoviruses.  Proceeding of the National Academic  

 of Sciences, USA.  95: 2509-2514. 

 

 



124 
 

Matthews, D. A. (2007).  A role for transportin in the nuclear import of adenovirus  

 core proteins and DNA.  Traffic.  8: 1313-1322. 

 

 

Mathias, P., Wickham, T., Moore, M. and Nemerow, G. (1994).  Multiple  

 Adenovirus serotypes use alpha v integrins for infection.  Journal of  

 Virology.  68: 6811 - 4. 

 

 

Matsumoto, K., Shariat, S. F., Ayala, G. E., Rauen, K. A. and Lerner, S. P. (2005).   

 Loss of coxsackie and adenovirus receptor expression is associated with  

 features of aggressive bladder cancer.  Urology.  66: 441-446. 

 

 

McCarty, D. M., Mohanan, P. E. and Samulski, R. J. (2001).  Self-complementary  

 recombinant adeno-associated virus (scAAV) vectors promote efficient  

 transduction independently of DNA synthesis.  Gene Therapy.  8: 1248-1254. 

 

 

McCelland, A., Stevenson, S., Gorziglia, M., and Elio, V. (2007).   

 US 2007/0010016A1.  United States. Patent Application Publication. 

 

 

McDonald, D., Stockwin, L., Matzow, T., Zajdel, M. E. B. and Blair, G. E. (1999).  

 Coxsackie and Adenovirus Receptor (CAR)-dependent ad major  

 histocompatibility complex (MHX) class I – independent uptake of  

 recombinant adenoviruses into human tumour cells.  Gene Therapy. 

 6: 1512-1519. 

 

 

Medina-Kauwe, L. K. (2003).  Endocytosis of adenovirus and adenovirus capsid  

 proteins.  Advanced Drug Delivery Reviews.  55: 1485-1496. 

 

 

Meier, O., Boucke, K., Hammer, S. V., Keller, S., Stidwill, R. P., Hemmi, S. and  

 Greber, U. F. (2002).  Adenovirus triggers macropinocytosis and endosomal  

 leakage together with its clathrin-mediated uptake.  Journal of Cell  

 Biology.  158: 1119 - 1131. 



125 
 

Mena, I., Fischer, J. R., Gebhard, J., et al. (2000).  Coxsackievirus infection of the  

 pancreas: evaluation of receptor expression, pathogenesis, and  

 immunopathology. Virology.  271: 276-288. 

 

 

Mirza, M., Pang, M-F., Zaini, M. A., Haiko, P., Tammela, T., Alitalo, K., Philipson,  

 L., Fuxe, J. and Sollerbrant, K. (2012).   Essential role of the coxsackie - and  

 adenovirus receptor (CAR) in development of the lymphatic system in mice.  

 PLoS ONE.  7(5): e37523.   

 

 

Miyazawa, N., Leopold, P. L., Hackett, N. R., Ferris, B., Worgall, S., Falck- 

 Pedersen, E. and Crystal, R. G. (1999).  Fiber swap between adenovirus  

 subgroups B and C alters intracellular trafficking of adenovirus gene transfer  

 vectors.  Journal of Virology.  73: 6056-6065. 

 

 

Mohanan, P. E. and Samulski  R. J. (2000).  AAV vectors: is clinical success on the  

 horizon?  Gene Therapy.  7: 24-30. 

 

 

Morley, S., MacDonald, G., Kirn, D., Kaye, S., Brown, R., Soutar, D. (2004).  The  

 dl1520 virus is found preferentially in tumor tissue after direct intratumoral  

 injection in oral carcinoma.  Clinical Cancer Research.  10: 4357–4362. 

 

 

Morral, N., O’Neal, W. K., Rice, K., Leland, M. M., Piedra, P. A., Aquilar-Córdova,  

 E., Carey, K. D., Beaudet, A. L. and Langston, C. (2002).  Lethal toxicity,  

 severe endothelial injury, and threshold effect with high doses of an  

 adenoviral vector in baboons.  Human Gene Therapy.  13: 3-13. 

 

 

Mountain, A. (2000).  Gene therapy: the first decade.  Trends Biotechnology.   

 18: 119-128. 

 

 

 

 

 



126 
 

Murakami, M., Ugai, H., Wang, M., Belousova, N., Dent, P., Fisher, P. B., Glasgow,  

 J. N., Everts, M., Curiel, D. T. (2010).  An adenoviral vector expressing  

 human adenovirus 5 and 3 fiber proteins for targeting heterogeneous cell  

 populations.  Virology.  407: 196-205. 

 

 

Noutsias, M., Fechner, H., de Jonge, H., Wang, X., Dekkers; D., Houtsmuller, A. B.,  

 Pauschinger, M., Bergelson, J., Warraich, R., Yacoub, M., Hetzer, R.,  

 Lamers, J., Schultheiss, H-P. and Poller, W. (2001).  Human coxsackie- 

 adenovirus receptor is colocalized with integrins αvß3 and αvß5 on the  

 cardiomyocyte sarcolemma and upregulated in dilated cardiomyopathy  

 implications for cardiotropic viral infections.  Circulation.  104: 275-280.   

 

 

Okegawa, T., Pong, R. C., Li, Y., Bergelson, J. M., Sagalowsky, A. I. and Hsieh, J.  

 T. (2001).  The mechanism of the growthinhibitory effect of coxsackie and  

 adenovirus receptor (CAR) on human bladder cancer: a functional analysis of  

 CAR protein structure.  Cancer Research.  61: 6592–6600.   

 

 

Okegawa, T., Sayne, J. R., Nutahara, K., Pong, R. C., Saboorian, H., Kabbani, W., 

 Higashihara, E. and Hsieh, J. T. (2007).  A histone deacetylase inhibitor 

 enhances adenoviral infection of renal cancer cells.   

 Journal of Urology.  177: 1148–1156. 

 

 

O'Brien, J., Wilson, I., Orton, T. and Pognan, F. (2000).  Investigation of the alamar  

 blue (resazurin) fluorescent dye for the assessment of mammalian cell  

 cytotoxicity.  European Journal of Biochemistry. 267: 5421-5426.  

 

 

O’Riordan, C. E., Erickson, A. L. and Smith, A. E. (2010).  US2010/0279385 A1.   

 Framingham, MA: U.S.  Patent and Trademark Office. 

 

 

 

 

 

 



127 
 

Osborn, L., Hession, C., Tizard, R., Vassallo, C., Luhowskyj, S., Chi-Rosso, G. 

 and Lobb, R. (1989).  Direct expression cloning of vascular cell adhesion  

 molecule 1, a cytokine induced endothelial protein that binds to lymphocytes.   

 Cell.  59: 1203–1211.   

 

 

Palmer, J. A., Branston, R. H., Lilley C. E., Groutsi, R. F., Smith, J., Latchman, D.  

 S. and Coffin, R. S. (2000).  Development and optimization of herpes simplex  

 virus vectors for multiple long-term gene delivery to the peripheral nervous  

 system.  Journal of Virology.  74: 5604-5618. 

 

 

Park, F., Ohashi, K., Chiu, W., Naldini, L. and Kay, M. A. (2000).  Efficient  

 lentiviral transduction of liver requires cell cycling in vivo.  Nature Genetics   

 24: 49-52. 

 

 

Philipson, L., Lonberg-Holm, K. and Petterson, U. (1968).  Virus-receptor  

 interaction in an adenovirus system.  Journal of Virology.  2: 1064-75 

 

 

Philipson, L. and Pettersson, R. F. (2004).  The coxsackie-adenovirus receptor-a new  

 receptor in the immunoglobulin family involved in cell adhesion.  Current 

 Topics Microbiology Immunology.  273: 87-111. 

 

 

Price, A. R., Limberis, M. P., Wilson, J. M. and Diamond, S. L. (2007).  Pulmonary  

 delivery of adenovirus vector formulated with dexamethasone-spermine  

 facilitates homologous vector re-administration. Gene Therapy.   

 14(22): 1594–1604. 

 

 

Puntener, D. and Greber, U. F. (2009).  DNA-tumor virus entry - from plasma  

 membrane to the nucleus.  Seminars in Cell & Developmental Biology.   

 20: 631-642. 

 

 

 

 



128 
 

Q-Biogene (2000).  AdenoVator-vector system.  In: Arsenault, H., de Luca, E.,  

 Jolicoeur, P. and Larose, C. (eds).  Adenovirus Technologies Application  

 Manual ver. 1.1 (pp. 8-54).  North America, USA: Qbiogene, Inc. 

 

 

Qin, M., Chen, S., Yu, T., Escuadro, B., Sharma, S. and Batra, R. K. (2003).   

 Coxsackievirus adenovirus receptor expression predicts the efficiency of  

 adenoviral gene transfer into non-small cell lung cancer xenografts.  Clinical 

 Cancer Research.  9: 4992-4999. 

 

 

Räty, J. K., Pikkarainen, J. T., Wirth, T. and Ylä-Herttuala, S. (2008).  Gene therapy:  

 the first approaved gene-based mechanisms and clinical indications.  Current  

 Molecular Pharmacology.  1: 13-23.   

 

 

Raschperger, E., Thyberg, J., Pettersson, S., Philipson, L., Fuxe, J. and Pettersson, R.  

 F. (2006).  The coxsackie- and adenovirus receptor (CAR) is an in vivo  

 marker for epithelial tight junctions, with a potential role in regulating  

 permeability and tissue homeostasis.  Experimental Cell Research.   

 312: 1566-1580.  

 

 

Rauen, K. A., Sudilovsky, D., Le, J. L. et al. (2002).  Expression of the coxsackie  

 adenovirus receptor in normal prostate and in primary and metastatic prostate  

 carcinoma: potential relevance to gene therapy.  Cancer Research.   

 62: 3812-3818. 

 

 

Readhead, C.W. and Winston, R. (2001).  US 6,316,692 B1. United States Patent and  

 Trademark Office. 

 

 

Rein, D.T., Breidenbach, M., Wu, H., et al. (2004).  Gene transfer to cervical cancer  

 with fiber-modified adenoviruses.  International Journal of Cancer.   

 111: 698–704.   

 

 



129 
 

Roelvink, P. W., Lizonova, A., Lee, J. G., Li, Y., Bergelson, J. M., Finberg, R. W.,  

 Brough, D. E, Kovesdi, I., and Wickham, T. J. (1998). The coxsackie- 

 adenovirus receptor protein can function as a cellular attachment protein for  

 adenovirus serotypes from subgroups A, C, D, E and F. Journal of Virology.  

 72:7909-15. 

 

 

Ross, J. W., Whyte, J. J., Zhao, J., Samuel, M., Wells, K. D. and Prather, R. S.  

 (2010).  Optimization of square-wave electroporation for transfection of  

 porcine fetal fibroblasts.  Transgenic Research.  19(4): 611–620.   

 

 

Rowe, W. P., Huebner, R. J., Gilmore, L. K., Parrott, R. H. and Ward, T. G. (1953).  

Isolation of a cytopathogenic agent from human adenoids undergoing  

spontaneous degeration in tissue culture. Proceedings of the. Society  

Exerimental Biology Medicine.  84: 570-573. 

 

 

Ruppert, V., Meyer, T., Pankuweit, S., Jonsdottir, T., and Maisch, B. (2008).   

 Activation of STAT1 transcription factor precedes up-regulation of CAR  

 during viral myocarditis.  Cardiovascular Pathology.  17: 81-92.   

 

 

Russell, W. C. (2009).  Adenoviruses: update on structure and function.  Journal of  

 General Virology.  90: 1-20. 

 

 

Saban, S. D., Silvestry, M., Nemerow, G. R. and Stewart, P. L. (2006).   

 Visualization of α-helices in a 6-Ångstrom resolution cryoelectron  

 microscopy structure of adenovirus allows refinement of caspid protein  

 assignments. Journal of Virology.  80: 12049-12059. 

 

 

Salehhuddin Hamdan.  Studies on the use of adenoviruses and adenovirus  

 structural proteins in gene transfer to human cells. Ph.D. thesis, University  

 of Leeds, U.K; 2004. 

 

 



130 
 

Salone, B., Martina, Y., Piersanti, S., Cundari, E., Cherubini, G., Franqueville, L.,  

 Failla, C. M., Boulanger, P. and Saggio, I. (2003).  Integrin alpha3beta1 is an  

 alternative cellular receptor for adenovirus serotype 5.  Journal of Virology.  

 77: 13448–13454.   

 

 

Samaniego, L. A., Neiderhiser, L. and Deluca, N. A. (1998).  Persistence and  

 expression of the herpes simplex virus in the absence of immediate-early  

 proteins.  Journal of Virology.  72: 3307-3320. 

 

 

Samir, A. K., Kevin, P., Ronald, G. C. and Philip, L. L. (2004).  Cytoplasmic dynein  

 mediates adenovirus binding to microtubules.  Journal of Virology.   

 78: 10122-10132. 

 

 

Saphire, A. C. S., Guan, T. L., Schirmer, E. C., Nemerow, G. R. and Gerace, L.  

 (2000).  Nuclear import of adenovirus DNA in vitro involves the nuclear  

 protein import pathway and Hsc70.  Journal of Biological Chemistry.   

 275: 4298-4304. 

 

 

Sharma, A., Li, X., Bangaria, D. S. and Mittala, S. K. (2009).  Adenovirus receptors  

 and their implications in gene delivery.  Virus Research.  143(2): 184–194.   

 

 

Schiedner, G., Hertel, S., Bialek, C., Kewes, H., Waschütza, G., and Volpers, C.  

 (2008).  Efficient and reproducible generation of high-expressing, stable 

 human cell lines without need for antibiotic selection.  BMC Biotechnology.   

 8: 1-13.   

 

 

Schroder, A. R. W., Shinn, P., Chen, H., Berry, C., Ecker, J. R. and Bushman, F.  

 (2002).  HIV-1 integration in the human genome favors active and local  

 hotspots.  Cell.  110: 521-529. 

 

 

 

 



131 
 

Scollay, R. (2001).  Gene therapy: a brief overview of the past, present, and  

 future.  Annals of the New York Academy of Sciences.  953: 26-30. 

 

 

Sekhar, M., Kotani, H., Doren, S., Agarwal, R., McGarrity, G. J. and Dunbar, C. E.  

 (1996).  Retroviral transduction of CD34-enriched hematopoietric progenitor  

 cells under serum-free conditions.  Human Gene Therapy.  7: 33-38. 

 

 

Shenk, T. E..  Adenoviridae: the viruses and their replication. In: Knipe, D. 

 M. and Howley, P. M. (ed.) Fields Virology.  Philadephia: Lippicott,  

 Williams & Wilkins.  2265-2300; 2001. 

 

 

Sheridan, C. (2011).  Gene therapy finds its niche.  Nature Biotechnology.   

 29: 121–128. 

 

 

Shirakawa, T., Terao, S., Hinata, N., Tanaka, K., Takenaka, A., Hara, I., Sugimura,  

 K., Matsuo, M., Hamada, K., Fuji, K., Okegawa, T., Higashihara, E.,  

 Gardner, T. A., Kao, C., Chung, L. W., Kamidono, S., Fujisawa, M. and  

 Gotoh, A. (2007).  Long-term outcome of phase I/II clinical trial of ad-OC-

 TK/VAL gene therapy for hormone-refractory metastatic prostate cancer.   

 Human Gene Therapy. 18: 1225-1232. 

 

 

Short, J. J., Vasu, C., Holterman, M. J., Curiel, D. T. and Pereboev A. (2006).   

 Members of adenovirus species B utilize CD80 and CD86 as cellular  

 attachment receptors. Virus Research.  122: 144–153.   

 

 

Soiffer, R., Hodi, F. S., Haluska, F., et al. (2003).  Vaccination with irradiated,  

 autologous melanoma cells engineered to secrete granulocyte-macrophage  

 colony-stimulating factor by adenoviral-mediated gene transfer augments  

 antitumor immunity in patients with metastatic melanoma. Journal of  

 Clinical Oncology.  21: 3343-3350.   

 

 



132 
 

Stewart, P. L., Chiu, C. Y., Huang, S., Muir, T., Zhao, Y., Chait, B., Mathias, P. and  

 Nemerow, G. R. (1997).  Cryo-EM visualization of an exposed RGD epitope  

 on adenovirus that escapes antibody neutralization.  EMBO Journal.   

 16: 1189 – 1198. 

 

 

Stuecklin-Utsch, A., Hasan, C., Bode, U. and Fleischhack, G. (2002).  Pancreatic  

 toxicity after liposome amphoterin B.  Mycoses.  45: 170-173. 

 

 

Suchman, E. and Blair, C. (2007). Cytopathic effects viruses protocols. Curriculum:  

 Protocol. Adapted from ASM MicrobeLibrary.org©Suchman. (date retrieved: 

  10/12/2009).  

 

 

Stellwagen, N.  DNA gel electrophoresis.  In: Tietz, D. (ed.).  Nucleic acid  

 electrophoresis: springer lab manual.  Berlin-Heidelberg-New  

 York: Springer Verlag.  11-30; 1998. 

 

 

Tao, B. N. and Min, Y. T. (2012).  Establishment of the cell line, HeLa-CD14,  

 transfected with the human CD14 gene.  Oncology Letters.  3: 871-874. 

 

 

Themis, M., Waddington, S. N., Schmidt, M., von Kalle, C., Wang, Y., Al-Allaf, F.,  

 Gregory, L. G., Nivsarkar, M., Themis, M., Holder, M. V., Buckley, S. M.  

 K., Dighe, N, Ruthe, A. T., Mistry, A., Bigger, B., Rahim, A., Nguyen, T. H.,  

 Trono, D., Thrasher, A. J. and Coutelle, C. (2005).  Oncogenes following  

 delivery of a nonprimate lentiviral gene therapy vector to fetal and neonatal  

 mice.  Molecular Therapy.  12(4): 763-771. 

 

 

Thoelen, I., Magnusson, C., Tagerud, S., Polacek, C., Lindberg, M., and Ranst, M. V.  

 (2001).  Identification of alternative products encoded by the human  

 coxsackie-adenovirus receptor gene.  Biochemical Biophysical Research  

 Communication.  287: 216-222. 

 

 



133 
 

Thomas, C. E., Schiedner, G., Kochanek, S., Castro, M. G. and Lowenstein, P. R.  

 (2000).  Peripheral infection with adenovirus causes unexpected long-term  

 brain inflammation in animal injected intracranially with first-generation, but  

 not with high-neurological gene therapy for chronic diseases.  Proceeding of  

 the National Academic of Sciences, USA.  97: 7482-7487.   

 

 

Thomas, C. E., Ehrhardt, A. and Kay, M. A. (2003).  Progress and problems with the  

 use of viral vectors for gene therapy.  Nature. 4: 346-358. 

 

 

Thomas, S. K., Liley, C. E., Latchman, D. S. and Coffin, R. S. (2002).  A protein  

 encoded by the herpes simplex virus (HSV) type 1 2-kilobase latency- 

 associated transcript is phosphorylated, localized to nucleus, and overcomes  

 the expression from exogenous promoters when inserted into the quisencent  

 HSV genome.  Journal of Virology.  76: 4056-4067. 

 

 

Toneguzzo, F. and Keating, A. (1986).  Stable expression of selectable genes  

 introduced into human hematopoietic stem cells by electric field mediated  

 DNA transfer.  Proceeding of the National Sciences. USA.  83: 3496-3499. 

 

 

Tomko, R. P., Xu, R. and Philipson, L. (1997).  “HCAR and MCAR: the human and  

 mouse cellular receptors for subgroup C adenoviruses and group B  

 coxsackieviruses”.  Proceeding of the National Sciences. USA.   

 94 (7): 3352-3356. 

 

 

Tuve, S., Wang, H., Jacobs, J. D., Yumul, R. C., Smith, D. F. and Lieber, A. (2008).   

 Role of cellular heparan sulfate proteoglycans in infection of human  

 adenovirus serotype 3 and 35.  PLoS Pathogens.  4: e1000189.   

 

 

van Geer, M. A., Kuhlmann, K. F. D., Bakker, C. T., ten Kate, F. J. W., Oude 

 Elferink, R. P. J. and Bosma, P. J. (2009).  Ex-vivo evaluation of gene therapy 

 vectors in human pancreatic (cancer) tissue slices.  World Journal of  

 Gastroenterology.  15(11): 1359-1366. 



134 
 

van Raaij, M. J., Chouin, H., van der Zandt, H., Bergelson, J. M. and Cusack, S.  

 (2000).  Dimeric structure of the coxsackie and adenovirus receptor D1  

 domain at 1.7 Å resolution.  Structure.  8: 1147-1155. 

 

 

Vigl, B., Zgraggen, C., Rehman, N., Banziger-Tobler, N. E., Detmar, M. and Halin  

 C. (2009).  Coxsackie- and adenovirus receptor (CAR) is expressed in  

 lymphatic vessels in human skin and affects lymphatic endothelial cell  

 function in vitro.  Experimental Cell Research.  315: 336–347. 

 

Vile, R. G. and Hart, I. R. (1993).  Use of tissue-specific expression of the herpes  

 simplex virus thymidine kinase gene to inhibit growth of establish murine  

 melanomas following direct intratumoral injection of DNA.  Cancer  

 Research.  53: 3860-3864. 

 

 

Vindieux, D., Le Corre, L., Hsieh, J. T., Métivier, R., Escobar, P., Caicedo, A.,  

 Brigitte, M. and Lazennec, G. (2011).  Coxsackie and adenovirus receptor is a  

 target and mediator of estrogen action in breast cancer.  Endocrine-Related  

 Cancer.  18: 311-321. 

 

 

Vorburger, S. A. and Hunt, K. K. (2002).  Adenoviral gene therapy.  The Oncologist.   

 7: 46-59.  

 

 

Walker, J. M. (ed).  The Protein Protocols Handbook. University of  

 Hertsfordshire, Hatfield, UK: Humana Press.  117-185; 2009. 

 

 

Walters, R. W., Grunts, T., Bergelson J. M., Finberg, R. W., Welsh, M. J. and  

 Zabner, J. (1999).  Basolateral localization of fiber receptors limits  

 adenovirus infection from the apical surface of airway epithelia.  Journal of  

 Biological Chemistry.  274: 10219-10226. 

 

 

 

 

 



135 
 

Wang, B., Chen, G., Li, F., Zhou, J., Lu, Y. and Ma, D. (2005).  Inhibitory effect of 

 coxsackie adenovirus receptor on invasion and metastasis phenotype of 

 ovarian cancer cell line SKOV3.  Journal of Huazhong University of Science  

 and Technology (Medical Sciences).  25: 85–87, 93 

 

 

Wang, B., Chen, G., Zhou, J., Wu, P., Luo, D., Huang, X., Zhu, T., Han, Z., Xu, G.,  

 Wang, S., Lu, Y. and Ma, D. (2007).  Deletion of the intracellular domain of  

 coxsackie and adenovirus receptor (CAR) enhances the expression of itself  

 and boosts the efficiency of current adenovirus-mediated gene therapy in  

 ovarian cancer cell lines in vitro.  Cancer Letters.  248: 299-307. 

 

 

Wang , S. and Hazelrigg, T. (1994).  Implications for bcd mRNA localization from  

 spatial distribution of exu protein in Drosophila oogenesis.  Nature.   

 369: 400 – 403. 

 

 

Wickham T. J., Filardo, E. J., Cheresh, D. A. and Nemerow, G. R. (1994).  Integrin  

 alpha v beta 5 selectively promotes adenovirus mediated cell membrane  

 permeabilization.  Journal of Cell Biology.  127:257-64. 

 

 

Wiethoff, C. M., Wodrich, H., Nemerow, G. R. and Gerace, L. (2005).  Adenovirus  

 protein VI mediates membrane disruption following capsid disassembly.   

 Journal of Virology.  79: 1992-2000. 

 

 

Wodrich, H., Cassany, A., D’Angelo, M. A., Guan, T., Nemerow, G. and Gerace, L.  

 (2006).  Adenovirus core protein pVII is translocated into the nucleus by  

 multiple import receptor pathways.  Journal of Virology.  80: 9608-9618. 

 

 

Wolff, J. A. and Ledeberg, J. (1994).  An early history of gene transfer and therapy.  

 Human Gene Therapy.  5: 469-80. 

 

 

 

 



136 
 

Wu, T-L. and Zhou, D. (2011).  Viral delivery for gene therapy against cell  

 movement in cancer.  Advanced Drug Delivery Reviews.  63: 671-677.   

 

 

 

Youn, H-Y., McCanna, D. J., Sivak, J. G. and Jones, L. W. (2011).  In vitro  

 ultraviolet–induced damage in human corneal, lens, and retinal pigment  

 epithelial cells.  Molecular Vision.  17: 237-246. 

 

 

Yu, L., Shimozato, O., Li, Q., Kawamura, K. Ma, G. Namba, M., Ogawa, T., Kaiho, 

 I. and Tagawa, M. (2007).  Adenovirus type 5 substituted with type 11 or 35 

 fiber structure increases its infectivity to human cells enabling dual gene 

 transfer in cd46 - dependent and - independent manners.  Anticancer 

 Research.  27: 2311-2316. 

 

 

Zhang, N. H., Song, L. B., Wu, X. J., Li, R. P., Zeng, M. S., Zhu, X. F., Wan, D. S.,  

 Liu, Q., Zeng, Y. X. and Zhang, X. S. (2008).  Proteasome inhibitor MG-132  

 modifies coxsackie and adenovirus receptor expression in colon cancer cell  

 line lovo.  Cell Cycle.  7(7): 925-933. 

 

 

Zhang, S., Zeng, G., Wilkes, D. S., Reed, G. E., McGarry, R. C., Eble, J. N. and  

 Cheng, L. (2003).  Dendritic cells transfected with interleukin-12 and pulsed  

 with tumor extract inhibit growth of murine prostatic carcinoma in vivo.   

 Prostate.  55: 292-298. 

 

 

Zhang, Y. and Bergelson, J. M. (2005).  Adenoviruses receptors.  Journal of  

 Virology.  79(19): 12125 - 12131. 

 

 

Zhang, Y. and Robert, J. (1994).  Adenovirus I hibition of cell translation facilitates  

 release of virus particles and enhances degradation of cytoeratin network.   

 Journal of Virology.  68(4): 2544-2555. 

 

 

 



137 
 

Zen, K., Liu, Y., McCall, I. C., Wu, T., Lee, W., Babbin, B. A., Nusrat, A. and 

 Parkos, C. A. (2005).  Neutrophil migration across tight junctions is mediated 

 by adhesive interactions between epithelial coxsackie and adenovirus 

 receptor and a junctional adhesion molecule-like protein on neutrophils.   

 Molecular Biology of the Cell.  16: 2694–2703. 

 

 

Zhu, N., Liggitt, D., Liu, Y. and Debs, R. (1993).  Systematic gene expression after  

 intravenous DNA delivery into adult mice.  Science.  261: 209-211. 

 

 




