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Human T-cell lymphotropic virus type-1 (HTLV-1) is the etiologic agent of adult T-cell leukemia and
lymphoma (ATLL) and the neurological disorder HTLV-I-associated myelopathy/tropical spastic
paraparesis (HAM/TSP). Because of the severity of the diseases and the absence of a satisfactory treatment,
there is an urgent need for an efficient vaccine for prophylaxis and treatment in patients infected with
HTLV-1 in endemic regions. HTLV-1 is associated with persistent and lifelong infections and a low
incidence of lymphomas within its hosts and can be spread through the contact with bodily fluids
containing infected cells, most often from mother to offspring through breast milk. Interestingly, the

previous study revealed that antibodies from the maternal colostrum protect from Bovine Leukemia virus



(BLV) infection. Immune protection of newborns by vaccination is difficult to achieve since there is not
enough time to mount an immune response before exposure to the virus. These facts mean that vertical
transfer of neutralizing antibodies from the mother to the offspring during pregnancy and/or lactation is
reasonable for the protection of newborns from HTLV-1 infection. In this respect, intranasal vaccination
inducing systemic IgG and mucosal IgA antibodies seem to be superior to conventional vaccination via the
non-mucosal route.

We reported that intranasal administration of HTLV-1 Env protein, synthesized using the wheat germ
cell-free protein production system (provided by Dr. Ryo), with synthetic double-stranded RNA poly(I:C)
as a mucosal adjuvant successfully induced Env-specific antibodies in serum and breast milk. However,
the cell-free system is highly expensive and improper for mass production of vaccine antigen in the
practical use. Therefore, we investigated to produce recombinant Env protein in a mammalian cell system
or a baculoviral expression system. Recombinant baculovirus vector expressing full-length of gp62 was
constructed and infected into Sf9 insect cells. Since the highest expression of HTLV-1 Env protein was
observed in cell lysate of Sf9 cells infected with recombinant baculovirus vector expressing gp62, the
suitable condition of extraction from infected cells was determined. We successfully purified recombinant
Env proteins by using strong cationic ion-exchange chromatography followed by the use of lectin aftinity
chromatography. In the near future, we will start the immunogenicity test of purified recombinant Env
protein in mice.

Dr. Matano et al. found that HTLV-1 Tax-transgenic mice-derived mATL cells are detectable no less
than three weeks after their inoculation into cognate mice. In this model, induction of Tax-specific CD4+
but not CD8+ T cell responses by a Tax expression adenovirus vector failed to diminish mATL cells. They
have developed a virus-like particle carrying HTLV-1 Env as well as a Sendai virus vector expressing
HTLV-1 Env for induction of anti-HTLV-1 Env antibodies.

By utilizing a wheat-germ cell-free protein production system, Dr. Ryo et al. successfully synthesized
all kinds of full-length HTLV-1 proteins as an antigen for vaccine as well as for characterizing
anti-HTLV-1 antibody in infected individuals. They established an antibody detection method using
AlphaScreen to detect ultra trace level of serum antibodies against HTLV-1. Moreover, they developed a
novel PD-1 monoclonal antibody to investigate whether PD-1/ PD-L1 pathway is involved in HTLV-1
infection in vivo.

Since decreased virus-specific immune responses are closely related to the development of
HTLV-I-associated disorders, Dr. Tomaru et al. used genetically modified mice models of proteasomes to
establish a new ATL mouse model. In cell transfer models using mouse ATL cells, bulk ATL was induced
in immunoproteasome knock-out mice. They will promote our efforts to investigate the pathogenesis of
HTLV-I-associated disorders as well as to test the vaccine effect.

Dr. Tanaka et al. examined the effect of adjuvant in the Tax vaccination of humanized mouse to prevent
HTLV-1 infection. When R848 and cholera toxin B subunit were used as an adjuvant, the leukemic growth
of HTLV-1-infected T-cells was substantially reduced by Tax-specific CTL. Since polyl:C are used as
adjuvant, Tax-peptide immunization with polyl:C would enhance the Th2-type immune response, in turn,
leading to the reduction of Th1 response which mainly controls HTLV-1 infection. Therefore, they cleared

the vaccine effects by choice of adjuvant in HTLV-1 infected humanized mice.
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