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The 3rd High Technology Research Center  Symposium 
November 16, 2007 

Chiba, Japan  
(Chiba Institute of Technology, Tdudanuma Capmpus (Building No. 7)) 

 
PROGRAM and ABSTRACTS 

9:30-9:45 Welcome 
Chair: Ahn & Shimotohno 
9:45 P1 
Professor Byung-Yoon Ahn, Ph.D (School of Life Science & 
Biotechnology, University of Korea) 
Viral and host factors affecting hepatitis C virus replication in cell 
culture 
 
10:15 P2 
Professor Kunitada Shimotohno, PhD (Research Institute, Chiba Institute 
of Technology)  
Role of lipid droplets for production of infectious HCV 
 
10:45~11:05 Coffee Break 
 
Chair: Akira & Hartman 
11:05 P3 
Professor Gunther Hartmann, MD, PhD (Institute for Clinical Biochemistry 
and Pharmacology, University of Bonn)  
Immunorecognition of nucleic acid 
 
11:35 P4 
Professor Sizuo Akira, MD, PhD (Research Institute for Microbial Diseases, 
Osaka University)  
Viral recognition and type-1 interferon production by innate immune 
system 
 
12:05~13:20    Lunch 
 
Chair: Takada & Yamamoto 
13:20 P5 
Professor Kenzo Takada, ＭＤ, PhD (Department of Tumor Virology, 
Institute for Genetic Medicine, Hokkaido University)  
Activation of innate immunity by Epstein-Barr virus-encoded non-coding 
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RNA and oncogenesis 
 
13:50 P6 
Professor Hiroshi Kiyono, DDS,PhD (The Institute of Medical Science, 
The University of Tokyo) 
Development of needle and cold chain free vaccine by use of the mucosal 
immune system 
 
Chair: Ikeda & Harris 
14:20 P7 
Professor Reuben Harris, PhD (Molecular Biology and Biophysics, 
University of Minnesota) 
Lethal restriction of HIV-1 by human APOBEC3 proteins 
 
14:50 P8 
Professor Yasuhiro Ikeda, DVM, PhD (Biochemistry and Molecular 
Biology, Mayo Clinic College of Medicine) 
The Retroviral restriction factor TRIM5alpha 
 
15:20~15:40 Coffee Break   
 
Chair: Kiyono, Baba & Akkina 
15:40 P9 
Professor Ramesh Akkina, DVM,PhD (Department of Microbiology, 
Immunology, and Pathology, Colorado State University) 
Modeling HIV and Dengue viral pathogenesis and therapies in a new 
humanized mouse (RAG-hu) model 
 
 
16:20 P10 
Professor Naoki Yamamoto, MD, PhD (AIDS Research Center, National 
Institute of Infectious Diseases)  
A humanized NOD/SCID/IL2Rγ-/- mice model of human retroviral and EBV 
infection to study persistent infection, lympho-proliferative/degenerative 
disorders, and immune responses 
 
16:50 P11 
Professor Masanori Baba, MD, PhD (Center for Chronic Viral Diseases, 
Graduate School of Medical and Dental Sciences, Kagoshima University)  
Targeting surface molecules overexpressed on HTLV-1-carrying cells as 
potential approach to anti-adult T-cell leukemia therapy 
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17:20 Closing Remar ks 
Viral and host factors affecting hepatitis C virus replication 

in cell culture 
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Byung-Yoon Ahn 
Korea University, School of Life Sciences & Biotechnology 

 
      Remarkable advances have been made through the recent 
demonstrations of hepatitis C virus replication and secretion of infectious 
viruses through transfection of cultured cells with viral genomic RNAs. It 
has been noted that viral spread is facilitated by continuous passage of 
transfected cells. In search for cell-culture adaptive mutations that might 
cause the phenotype, we have screened mutations across the full-length 
viral genome of the JFH1 strain and identified several missense 
mutations clustered near the junction of the NS5A and NS5B genes. 
Reverse genetic approach demonstrated that one particular mutation at 
the N-terminus of NS5B replicase protein give rise to a remarkably 
higher viral titre and enhanced infectivity compared to the prototype 
virus, while no apparent difference in the catalytic activity was found 
among the recombinant proteins in vitro. Cells infected with the adaptive 
viruses showed alleviated rate of growth retardation and viral protein 
degradation, compared to the cells infected with the prototype virus. 
These results suggest virus-host interaction as an important factor 
contributing to the ‘fitness’ of viral replication. 
      Interferons are important host factors that regulate HCV infection, but 
their antiviral mechanisms are not well understood. Among many 
IFN-induced antiviral proteins we have focused on the double-strand 
RNA-dependent protein kinase PKR. In order to assess the contribution 
of PKR in IFN-mediated inhibition of HCV replication, we have 
established a human hepatoma cell in which PKR expression is 
suppressed by a shRNA. We found that viral replication was rescued 
significantly in these cells from IFN alpha treatment, suggesting essential 
roles of PKR in the antiviral action of IFNs. 
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Role of lipid droplets for  production of infectious hepatitis C 

virus 
 

Kunitada Shimotohno, 

Research Institute, Chiba Institute of Technology 

 

 Hepatitis C virus (HCV) is a causative agent of chronic hepatitis, cirrhosis and 

hepatocellular carcinoma. Patients infected with HCV often associate with diseases such 

as diabetes as well as steatosis, which are believed to be promoting factors to the 

development of hepatocellular carcinoma. There are accumulating evidence to show 

that HCV capsid protein (Core) is involved in the development of these diseases by in 

vitro experiments as well as by statistical analysis of patients with HCV carriers. 

However, precise roles of the Core for replication of HCV to regulate the signaling 

involved in these disease onset remains unsolved. 

 HCV Core regulates metabolism of lipid synthesis, which results in accumulation of 

lipid in cells. Moreover, there is a report to describe close interaction of Core with lipid 

droplet (LD) in cells. We conducted experiments to clarify the roles of association of 

Core with the LD on HCV replication, and found that the environment surrounding the 

LD is important for the production of infectious virus particles. We demonstrated that 

Core recruits nonstructural (NS) proteins and replication complexes to the 

LD-associated membranes, and that this recruitment is critical for producing infectious 

viruses. These results indicate that association of NS proteins around the LDs, which is 

promoted by the Core, plays an important role in infectious virus production. Moreover, 

Core enhanced the accumulation of the LD, which may facilitate the production of HCV. 

Thus, activation of lipid synthesis in HCV infected cells is requisite for efficient 

production of HCV, which is likely to be a cause of the development of steatosis. 
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Immunorecognition of nucleic acids 

 
Gunther Hartmann 

Institute of Clinical Biochemistry and Pharmacology, University of Bonn, 
Germany; gunther.hartmann@uni-bonn.de 

 
RNA interference (RNAi) mediated by small interfering RNAs (siRNA) 
emerged as a powerful tool for target specific knockdown of gene expression 
in cell culture. siRNA is now the gold standard technique to study gene 
function, and expectations for the development of new target specific drugs 
are high. In addition to gene silencing activity of siRNA, a number of recent 
studies have pointed to immunological effects of siRNAs including the 
induction of proinflammatory cytokines and type I interferon. There is good 
evidence that gene silencing and immunostimulation are two independent 
functional characteristics of RNA oligonucleotides. Immunorecognition of 
RNA depends on certain molecular features of RNA such as length, double- 
versus single-strand configuration, sequence motifs and nucleoside 
modifications such as triphosphate residues. RNA sensing immunoreceptors 
include three members of the Toll-like receptor (TLR) family (TLR3, TLR7, 
TLR8) and cytosolic RNA binding proteins like PKR and the helicases RIG-I 
and Mda5. Detection of RNA molecules occurs during viral infection and 
triggers anti-viral innate defense mechanisms including the induction of 
type I interferons (IFN- , IFN- ) and downregulation of gene expression. 
Type I interferon induction by synthetic siRNAs requires TLR7 and is 
sequence dependent similar to the detection of CpG motifs in DNA by TLR9. 
Identification of the exact molecular mechanisms of immunorecognition of 
RNA will allow to avoid immunostimulation of siRNA or to develop potent 
immunostimulatory RNA (isRNA) oligonucleotides. Furthermore, 
combination of both gene silencing and immunostimulation in one RNA 
molecule may lead to novel drugs that use both functional activities of RNA 
for effective treatment of viral infection and cancer.  
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Antiviral Response by Innate Immunity 

 
Shizuo Akira, Hiroki Kato, Yutaro Kumagai, Osamu Takeuchi 

Research Institute for Microbial Diseases, Osaka University, and 
Exploratory Research for Advanced Technology (ERATO), Japan Science 

and Technology Agency 
 

  Mammalian Toll-like receptors (TLRs) play a critical role in detection of 
invading pathogens as well as triggering of subsequent inflammatory and 
immune responses. Individual TLRs recognize different microbial 
components. The signaling pathways via TLRs are different each other, and 
the difference is in part due to selective usage of adaptor molecules. 
Adaptor MyD88 is involved in induction of inflammatory cytokines. In 
addition, the TLR3- and TLR4-mediated signaling possesses a 
MyD88-independent pathway, which is activated by another adapter 
molecule, TRIF. The TRIF-dependent pathway activates IRF3 through 
TBK1, which results in induction of type 1 interferon. In the case of 
plasmacytoid dendritic cells, viral infection activates TLR7 and TLR9, and 
induces production of a large amount of interferon alpha by recruiting 
MyD88 and IRF7 to the cytoplamic portion of these receptors. Besides 
TLRs, recent findings have shown the presence of cytosolic detector 
system of invading pathogens. Two DExD/H box RNA helicases, retinoic 
acid inducible protein-I (RIG-I) and melanoma differentiation-associated 
gene 5 (mda-5) are involved in anti-viral responses by recognizing dRNA 
in the cytoplasm. RIG-I and mda-5 recognize distinct RNA viruses. I will 
discuss differential roles of these two virus recognition systems in vivo. 

 
1.  Akira S, Uematsu S, Takeuchi O. Pathogen recognition and innate 

immunity. 
Cell. 2006, 124:783-801. 

2. Kumar H*, Kawai T*, Kato H, Sato S, Takahashi K, Coban C, 
Yamamoto M, Uematsu S, Ishii KJ, Takeuchi O, Akira S (*equal 
contribution). 
Essential role of IPS-1 in innate immune responses against RNA 
viruses. 
J Exp Med. 2006, 203: 538-547 

3. Kato H*, Takeuchi O*, Sato S, Yoneyama M, Yamamoto M, Matsui 
K, Uematsu S, Jung A, Kawai T, Ishii KJ, Yamaguchi O, Otsu K, 
Tsujimura T, Koh CS, Reis E Sousa C, Matsuura Y, Fujita T, Akira S 
(*equal contribution). 
Differential roles of MDA5 and RIG-I helicases in the recognition of 
RNA viruses. Nature. 2006, 441:101-105 
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Activation of innate immunity by Epstein-Barr  virus-encoded 

non-coding RNA and oncogenesis 
 

Kenzo Takada 
Department of Tumor Virology, Institute for Genetic Medicine, Hokkaido 

University, Sapporo, Japan 
 
     The Epstein-Barr virus (EBV) is associated with various malignancies including 
Burkitt’s lymphoma, T/NK cell lymphoma, Hodgkin lymphoma, nasopharyngeal 
carcinoma, gastric carcinoma, and lymphomas in immunodeficient individuals. The 
entire EBV DNA is maintained as a plasmid form in all EBV-associated carcinoma cells 
and a restricted number of EBV genes are expressed without production of progeny 
viruses. The pattern of EBV expression is different by a kind of the malignancy, and 
only EBV-determined nuclear antigen 1 and EBV-encoded small RNA (EBER) are 
commonly expressed in all EBV-associated carcinoma cells. Our series of studies have 
demonstrated that EBER plays key roles in oncogenesis. EBER confers resistance to 
apoptosis and induces expression of cellular growth factors, i.e. IL-10 in B-cells, IL-9 in 
T-cells and IGF-1 in epithelial cells, each of which act as an autocrine growth factor. 

EBER, consisting of EBER1 and EBER2, is non-polyadenylated, untranslated 
RNA with 170 nucleotides long. EBER exists most abundantly in latently EBV-infected 
cells, and is expected to form double-stranded RNA (dsRNA)-like structures with many 
short stem-loops. We have demonstrated that EBER is recognized by the innate 
immunity system as dsRNA and thereby exhibits oncogenic activities. 

Retinoic acid-inducible gene I (RIG-I) is a cytosolic protein that detects viral 
dsRNA inside the cell and initiates signaling leading to the induction of protective 
cellular genes, including type I interferon (IFN) and inflammatory cytokines. We have 
demonstrated that EBERs is recognized by RIG-I as dsRNA and activate RIG-I 
signaling to induce type I IFN in lymphoid and epithelioid cells. Furthermore, we have 
demonstrated that RIG-I signaling induces IL-10 in B-cells, which acts as an autocrine 
growth factor. Although NF-kB is reported to function downstream of RIG-I signaling 
to induce inflammatory cytokines, our results have demonstrated that IFN-regulatory 
factor 3 (IRF-3) but not NFkB is involved in the induction of an anti-inflammatory 
cytokine IL-10.  

On the other hand, against IFN-induced apoptosis, EBER binds dsRNA-activated 
protein kinase (PKR), which plays a central role on IFN-induced apoptosis, and inhibits 
its phosphorylation and confers resistance to apoptosis. 

We have also found that a substantial amount of EBER is released from the 
EBV-infected cells and induces signaling from toll-like receptor 3 (TLR3), which is a 
sensor of viral dsRNA on the cell surface.  

These findings demonstrate a novel mechanism of oncogenesis utilizing the innate 
immunity system. 
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Development of needle and cold chain free vaccine by the 

mucosal immune system 
 

Hiroshi Kiyono 
 
Division of Mucosal Immunology, Department of Microbiology and 
Immunology, The Institute of Medical Science, The University of Tokyo and 
Core Research for Evolutional Science and Technology (CREST), Japan 
Science and Technology Corporation (JST), Tokyo, Japan 
 

  The mucosal immune system provides a first line of defense against 
most of causative pathogens for emerging and re-emerging infectious 
diseases. Using the concept of common mucosal immune system (CMIS), 
mucosal vaccine has been shown to be effective in the induction of active 
immunity in both mucosal and systemic compartments for the creation of 
two layers of protection against pathogens. 
  We recently developed two unique strategies where M cell-specific 
monoclonal antibody (NKM 16-2-4) was established for the specific and 
effective delivery of vaccine antigen to M cells, since the cells have been 
shown to be professional antigen-sampling cells located in the follicle 
associated epithelium of mucosa-associated lymphoid tissues for initiation 
of antigen-specific immunity. To enhance the antigen stability in the harsh 
environment of gastrointestinal tract, rice-based mucosal vaccine was 
developed because rice possesses unique stable protein storage organelle in 
which the antigen can be introduced and accumulated. Unification of these 
two novel vaccine systems offers a highly practical strategy in the 
development of effective oral vaccine for self administration.  
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Lethal Restr iction of HIV-1 by Human APOBEC3 Proteins 

Reuben Harris 

Department of Biochemistry, Molecular Biology and Biophysics, Institute 
for Molecular Virology and Beckman Center for Transposon Research, 

University of Minnesota, Minneapolis, USA; E-mail: rsh@umn.edu 

  

  Human APOBEC3G can inhibit HIV-1 replication, but it rarely does so 
in vivo because the viral Vif protein triggers its degradation. Therapeutic 
strategies to stop Vif and unleash the antiviral activity of APOBEC3G are 
being developed. However, it is not clear whether selective pressure 
(restriction) imposed by APOBEC3G is sufficiently lethal to fully block 
HIV-1 replication. Here, APOBEC3G-expressing T cells were used to 
isolate Vif-defective viruses that resist restriction. A non-coding base 
substitution and a vpr null mutation combined to confer resistance. 
Remarkably, these mutations did not confer cross-resistance to 
APOBEC3F nor growth capabilities in fully restrictive T cell lines, raising 
the possibility that combinatorial HIV-1 restriction by APOBEC3 proteins 
may be analogous to current combination drug therapies. These studies 
constitute proof that APOBEC3G can lethally restrict HIV-1 infection. 
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The Retroviral Restriction Factor TRIM5alpha 
 

Yasuhiro Ikeda 
Department of Molecular Medicine, College of Medicine, Mayo 

Clinic, Rochester, MN, USA, 55905. 
 
    Rhesus monkey TRIM5alpha (TRIM5 rh) restricts HIV-1 infection at 
a post-entry, pre-integration stage in the viral life cycle through recognition 
of the incoming capsid and promoting its premature disassembly. TRIM5  
comprises a RBCC (RING, B-box and coiled-coil motifs) domain and a 
B30.2(SPRY) domain. Sequences in the B30.2(SPRY) domain dictate the 
potency and specificity of the restriction. Since TRIM5 rh targets 
incoming mature HIV-1 capsid core, but not precursor Gag polyproteins, it 
was assumed that TRIM5 rh did not affect HIV-1 production.  
   In contrast to this general consensus, we recently found that TRIM5 rh 
also blocks the late phase of HIV-1 replication. Disruption of endogenous 
TRIM5 rh expression with the TRIM5 -specific siRNA or shRNA 
constructs increased HIV-1 virion production from infectious molecular 
clones up to 20-fold in rhesus monkey cells, while the same siRNA 
treatment did not affect production of SIVMAC or SIVAGM. Expression of the 
shRNA-resistant TRIM5 rh mutant abolished the effects of TRIM5  
shRNA treatment on HIV-1 production, indicating that TRIM5 rh 
specifically restricts HIV-1 production in rhesus monkey cells.   
  Over-expression of TRIM5 rh in 293T cells reduced HIV-1 production 
from infectious clones up to 200-fold, while its human orthologue 
(TRIM5 hu) only marginally reduced the production. Immunoblotting 
analysis of producer cell lysates showed the reduction of HIV-1 p24 and 
precursor Gag in the presence of TRIM5 rh. A pulse-chase stability assay 
revealed that HIV-1 Gag polyprotein was rapidly turned over in the 
presence of TRIM5 rh. When the TRIM5 rh-mediated Gag degradation 
was suboptimal, intact and truncated forms of TRIM5 rh were readily 
detected in the HIV-1 virus-like particles, suggesting that TRIM5 rh 
interacts with HIV-1 Gag polyprotein before or during Gag assembly. 
Intriguingly, a panel of chimeric TRIM5 rh-TRIM5 hu proteins revealed 
that the specificity determinant for restriction lies in the RBCC domain, but 
not in the B30.2(SPRY) domain. Further characterization of a series of 
TRIM5 rh mutants demonstrated that the coiled-coil domain is necessary 
for the antiviral activity and that the N-terminal region and the RING 
domain of TRIM5 rh are essential for efficient interaction with HIV-1 Gag 
polyprotein.  
 
  Collectively, our observations demonstrate that TRIM5 rh can block 
HIV-1 production through a mechanism distinct from the well-known 
TRIM5 -mediated post-entry restriction of incoming HIV-1 capsid. 
TRIM5  is a member of the vast family of TRIM proteins. Given that 
some TRIM proteins are upregulated following viral infection or interferon 
treatment, it is possible that a subset of TRIM proteins can act as a new 
group of antiviral factors blocking viral production. With a greater 
understanding of how TRIM5 rh blocks HIV-1 production, it may be 
possible to develop a new class of anti–HIV-1 drugs. 
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Modeling HIV and Dengue viral pathogenesis and therapies 
in a new humanized mouse (RAG-hu) model 

 

Ramesh Akkina, DVM, PhD, 
Department of Microbiology, Immunology and Pathology, Colorado State University, 

1619 Campus Delivery, Fort Collins, Colorado 80523, USA 
 

  Animal models are critical to study disease pathogenesis, evaluation of 
novel therapeutics and vaccine testing. In this regard, humanized mice 
played an important role. We previously exploited the SCID-hu mouse model 
that harbors a functional human thymus for HIV-1 gene therapy studies. 
Using lentiviral vector transduced CD34 hematopoietic stem cells, we 
showed that virus resistant T cells that harbor anti-HIV siRNAs could be 
derived. Recently we began using a novel Rag2-/-γc-/- humanized mouse model 
(RAG-hu) that permits multilineage human hematopoiesis with the goal of 
developing this for HIV and Dengue viral pathogenesis and novel therapies.  
 
  Neonatal Rag2-/-γc-/- mice were xenografted with human CD34  
hematopoietic stem cells by intrahepatic injection to generate 
immuno-competent RAG-hu mice. Human cell engraftment was seen in 
peripheral blood, thymus, spleen, liver, lymph nodes, and bone marrow.  
There was de novo development of major functional cells of the human 
adaptive immune system including human macrophages, B cells, T cells and 
dendritic cells. To assess virus susceptibility, RAG-hu mice were infected by 
either X4-tropic or R5-tropic HIV-1.  Viral infection was assessed by PCR, 
co-culture, and in situ hybridization.  Our results showed that both X4 and 
R5 viruses are capable of infecting RAG-hu mice and that viremia lasts for 
more than 1 year.  Moreover, HIV-1 infection leads to CD4 T cell depletion 
in peripheral blood and in lymphoid organs thus mimicking key aspects of 
HIV-1 pathogenesis. We also achieved successful mucosal viral transmission 
by infecting these mice via vaginal and rectal routes with both R5 and X4 
tropic HIV-1 thus mimicking the primary mode of natural viral infection. 
When reconstituted with lentiviral vector gene transduced CD34 cells, 
RAG-hu mice showed multilineage hematopoiesis with expression of the 
vector in differentiated cells. 
 
  In Dengue viral pathogenesis studies, RAG-hu mice were infected with 
DEN-2 serotype virus. Viremia lasting up to three weeks was detected in 
infected mice with viral titers reaching up to 106.3 copies/ml. Fever 
characteristic of dengue was also noted. Human anti-dengue IgM antibodies 
were first detected by two weeks post-infection followed by IgG at six weeks. 
Sera from some mice were also found to be capable of virus neutralization. 
Radio-immunoprecipitation assay demonstrated the reactivity of human 
antibodies to the viral envelop and capsid proteins. Thus the RAG-hu mouse 
model with its capacity for multi-lineage human hematopoiesis and immune 
response, can support productive HIV-1 and Dengue viral infection. This 
model shows great promise for future in vivo pathogenesis studies, 
evaluation of new drug treatments, vaccines and novel gene therapy 
strategies.   
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A humanized NOD/SCID/IL2Rγ-/- mice model of human retroviral and 
EBV infection to study persistent infection, 

lympho-proliferative/degenerative disor ders, and immune responses 
  

Naoki Yamamoto  
AIDS Research Center, National Institute of Infectious Diseases, Tokyo, 

Japan 
 

  The transplantation of human cells into newly developed NOD/SCID/ 
IL2Rγ-/-mice(NOG) has provided novel models for human cancers and 
infection by pathogenic viruses. Our efforts have been made regarding 
morphological, genetic and molecular studies between viruses and 
virally-induced diseases (HTLV-I/ATL, HIV-I/AIDS, and 
EBV/AIDS-associated lymphoma) to understand the molecular mechanism 
of persistent infection, lympho-proliferative/degenerative disorders and 
immune responses, and to develop a novel anti-viral strategies including 
both pharmaco/ immunotherapy. We established novel animal model for 
adult T-cell leukemia (ATL) using unconditional NOG mice. We proved 
efficacy and safety of several newly developed NF-kB inhibitors. We also 
constructed humanized NOG mice by transplanting human cord 
blood-derived hematopoietic stem cells that eventually developed into 
human B cells, T cells and other monocytes/macrophages and dendritic 
cells associated with the generation of lymphoid follicle-like structures in 
lymphoid tissues. The NOG mice showed marked, long-lasting viremia 
after infection with both CCR5- and CXCR4-tropic HIV-1 isolates for more 
than the 40 days examined. Furthermore, we detected both anti-HIV-1 Env 
gp120 and Gag p24-specific antibodies in animals showing a high rate of 
viral infection. Similarly, we showed that these humanized mice were 
highly susceptible to EBV infection and demonstrated that they can 
recapitulate key aspects of EBV infection in humans, such as persistent 
infection, lymphoproliferative disorder, and cell-mediated and humoral 
immune responses. All these data suggest that NOG mice may have 
potential as a useful animal model for the study of various infectious 
dieseases of human origin.  
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Targeting sur face molecules overexpressed on HTLV-1-car rying cells 
as potential approach to anti-adult T-cell leukemia therapy 

 
Masanori Baba M.D. and Ph.D. 

Center for Chronic Viral Diseases, Graduate School of Medical 
and Dental Sciences, Kagoshima University, Kagoshima, Japan 

 
 Human T-lymphotropic virus type 1 (HTLV-1) is the etiologic agent of 
adult T-cell leukemia (ATL) and HTLV-1-associated myelopahty/tropical 
spastic paraparesis. Japan is one of the highly prevalent areas of HTLV-1 
infection in the world. HTLV-1 carriers are estimated to be 1.2 million, and 
more than 700 cases of ATL have been diagnosed every year. Since 
conventional anticancer chemotherapy active against other lymphoid 
malignancies proved to be ineffective against aggressive types of ATL, 
combination chemotherapy particularly designed for ATL has been 
introduced. Although such chemotherapy considerably improved the 
treatment response rate in ATL patients, it could not sufficiently extend the 
median survival time of patients. Therefore, it seems still mandatory to 
establish an effective strategy for treatment of ATL. Monoclonal antibodies 
(mAbs) have recently gained considerable importance in the area of 
anticancer therapy. Currently, several mAbs have been approved by the U.S. 
Food and Drug Administration for treatment of lymphoma, leukemia, 
breast cancer, and metastatic colon cancer. These antibodies bind to a 
surface antigen of tumor cells and induce cytolysis through various 
mechanisms of action. A rationale of using mAbs for anticancer therapy is 
their high specificity to tumor cells, and a certain number of antigens 
overexpressed on tumor cells have been considered as potential targets of 
mAbs. To identify the molecules selectively overexpressed on ATL cells, 
the expression of approximately 40,000 genes in different T-cell lines 
carrying HTLV-1 were analyzed by oligonucleotide microarray and 
compared with that in an HTLV-1-negative T-cell line. Among the genes 
that could be evaluated, the expression of 108 genes were found to be 
enhanced more than 10-fold in all of the T-cell lines examined, and 11 of 
the 108 genes were considered to generate proteins expressed on the cell 
surface. In particular, CD70 gene was highly upregulated (more than 
1,000-fold), which was confirmed by the analysis for CD70 expression on 
various HTLV-1-carrying T-cell lines and primary CD4+ T cells from ATL 
patients. Furthermore, CD70 expression was not observed for primary 
CD4+ T cells obtained from healthy volunteers. Based on the present 
findings, biological activities of various mAbs to this molecule are 
currently under investigation. 
 


