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The base technology aiming at immune control by extracorporeal circulation has been explored in this program,
which is composed of two stages, one is Treg depletion and B cell activation filters and the other their
extracorporeal circulation devices. The former filters are naturally followed by the latter extracorporeal
circulation devices in the time table. What the immune control implies here are the immune responses as a result
of Treg depletion and direct activation of B cells. Treg depletion using depletion filter is the initial step to start
in this program. Tumor infiltrate lymphocytes will be treated with this filter to remove Treg cells to promote
proliferation of effector T cells, which will be returned to the patient’s tumor region for the immune cell therapy.
About the activation filter, the tumor-associated carbohydrate antigen of Le¥ is chosen, and filter displaying LeY
on the surface of component fibers is the initial target issue to challenge. The filter displaying LeY will be placed
in the mouse peritoneal cavity, and the IgM production will be evaluated by ELISA. The final goal of this
program is placed on the integrated immune cell therapy using the Treg depletion filter and the B-cell activation

filter, ending up with POC. The summary of the fiscal year 2016 is as follows.

Treg depletion filter

* Novel anti-CCR4 IgGs were prepared by several methods.

* Treg depletion filter immobilizing one of the novel IgGs was prepared, and its performance to eliminate Treg
from human plasma blood mononuclear cells was evaluated, but failed to achieve the needed performance for
the depletion filter.

* The needed performance of the depletion filter was determined by studying the relationship between the Treg
ratio in the effector T cells and proliferation rate of CD8+ T cells or interferon y producing ability.

* Surface modification technique of PP non-woven filter coated with peptide nanosheets was established. Further,
immobilization of IgG with a fixed orientation was achieved.

* The performance of the Treg depletion filter, which was obtained by a novel method for surface modification
using peptide nanosheet, was evaluated. The depletion rate exceeded over 90%, and nonspecific cell adhesion

was highly suppressed.

B-cell activating filter

* LeY-poly(sarcosine)-b-(L-Leu-Aib)s and LeY-poly(sarcosine)-b-(D-Leu-Aib)s were synthesized and used for
preparation of several molecular assemblies. These molecular assemblies were injected into the blood stream of
mice, and IgM production was evaluated by ELISA.

*A new tumor-associated carbohydrate antigen based on Le¥ was started to synthesize.
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Summary of whole-period activities

The base technology aiming at immune control by extracorporeal circulation has been explored in this program,
which is composed of two stages, one is Treg depletion and B cell activation filters and the other their
extracorporeal circulation devices. The former filters are naturally followed by the latter extracorporeal
circulation devices in the time table. What the immune control implies here are the immune responses as a result
of Treg depletion and direct activation of B cells. Treg depletion using depletion filter is the initial step to start
in this program. Tumor infiltrate lymphocytes will be treated with this filter to remove Treg cells to promote
proliferation of effector T cells, which will be returned to the patient’s tumor region for the immune cell therapy.
About the activation filter, the tumor-associated carbohydrate antigen of LeY is chosen, and filter displaying LeY
on the surface of component fibers is the initial target issue to challenge. The filter displaying LeY will be placed
in the mouse peritoneal cavity, and the IgM production will be evaluated by ELISA. The final goal of this
program is placed on the integrated immune cell therapy using the Treg depletion filter and the B-cell activation

filter, ending up with POC. The summary of 5-year activities is as follows.

Treg depletion filter

* The analyses of human Tregs revealed the categorization of Tregs into naive and effector Tregs. The effector

Tregs of CD25++ and FoxP3++ infiltrate in the tumor site at high frequency.



* The main marker of human effector Treg was explored. The marker of CD25 is not specific to the effector Treg
because CD25 is expressed on the effector Treg as well as the effector CD4+ T cell. On the other hand, CCR4
is expressed specifically on the effector Treg.

* The effect of the effector Treg depletion from human plasma blood mononuclear cells on the immune cell
responses of CD4+ T cell and CD8+ T cell against melanoma was found to be positive.

* The cell growth of CD4+ T cell and CD8+ T cell in the tumor infiltrate lymphocytes was promoted by the Treg
depletion.

* The adoptive immune cell therapy including the Treg depletion process was applied to the sarcoma-bearing
mouse. With the Treg depletion, the tumor growth was apparently suppressed.

* Novel anti-CCR4 IgGs were prepared by several methods.

* Treg depletion filter immobilizing one of the novel IgGs was prepared, and its performance to eliminate Treg
from human plasma blood mononuclear cells was evaluated, but failed to achieve the needed performance of
the depletion filter.

* The needed performance of the depletion filter was determined by studying the relationship between the Treg
ratio in the effector T cells and proliferation rate of CD8+ T cells or interferon y producing ability.

* Surface modification of PP non-woven filter with peptide nanosheet was established. Further, immobilization
of IgG with a fixed orientation was achieved.

* The performance of the Treg depletion filter, which was obtained by a novel method for surface modification
using peptide nanosheet, was evaluated. The depletion rate exceeded over 90%, and nonspecific cell adhesion

was highly suppressed.

B-cell activating filter

* The synthetic method of LeY was established.

* LeY-poly(sarcosine)-b-(L-Leu-Aib)s containing nanosheet was prepared, and the photo-immobilization
technique of the nanosheet on the non-woven fiber surface was established.

* LeY-immobilized filters were embedded in the peritoneal cavity of mice. With these filters, the production of

IgM against LeY was confirmed.

* LeY-poly(sarcosine)-b-(L-Leu-Aib)s and LeY-poly(sarcosine)-b-(D-Leu-Aib)s were synthesized and used for
preparation of several molecular assemblies. These molecular assemblies were injected into the blood stream of
mice, and IgM production was evaluated by ELISA. The relationship between the IgM production and the
surface density of LeY was clarified.

*A new tumor-associated carbohydrate antigen based on Le¥ was started to synthesize.
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