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We have achieved following goals by this project during FY2014-2016.

1)

2)

3)

4)

5)

6)

7)

8)

Development of GMP-grade master cell bank (MCB) which produce anti-FITC CAR-
expressing viral vector: Based on anti-FITC CAR plasmid designed by PI of this project,
candidates of MCB producing anti-FITC CAR retroviral vector were established in
collaboration with CRO. We identified the best clone according to multiple factors including
RNA viral titer level, proviral copy number, appropriate growth rate, a potential to induce
CAR expressions on T cells, and tumor-lytic activity of CAR-T cells, followed by
cryopreservation as GMP-grade MCB.

Quality assessment of GMP-grade MCB producing anti-FITC CAR viral vector: Based on
assessment by CRO, the established MCB passed the all required quality tests.

GMP-grade production of anti-FITC CAR retroviral vector: By expanding MCB, 6.6 L of
culture supernatants containing anti-FITC CAR retroviral vector were produced under GMP
condition. Its RNA viral titer was 1.67x10° copies/ml, and expression of anti-FITC CAR on
SUP-T1 cells was induced by infection with the harvested retroviral vector.

Quality assessment of GMP-grade anti-FITC CAR retroviral vector: Based on assessment by
CRO, the harvested anti-FITC CAR vector passed the all required quality tests.

Trial production of anti-FITC CAR-T cells under GMP condition: By using the anti-FITC
CAR retroviral vector, PBMC from 2 individual healthy donors were transduced to induce
anti-FITC CAR-T cells under GMP condition. All required quality assessment including in-
process tests, characteristic analyses, and lot-release tests were passed as far as those
conducted in FY2016.

Tumor-lysis activity of anti-FITC CAR-T cells induced from PBMC of cancer patients: Under
approval of Yamaguchi University IRB, PBMC were harvested from 3 patients with colon
cancer. Similar to those from healthy donors, PBMC from cancer patients could be
transduced to induce anti-FITC CAR-T cells which exerted potent tumor-lysis activity.

GMP production of FITC-conjugated anti-human CD20 Ab: GMP-grade anti-human CD20
Ab (Rituximab) provided by pharmaceutical company was used to generate FITC-conjugated
anti-CD20 Ab. Production of the first lot under GMP condition was conducted in FY2017.
Generation of anti-human glypican-3 (GPC3) Ab: From spleen B cells of the mice immunized
with GPC3 protein and GPC3-positive cells, pharge-display system to express scFv library
was generated. By screening with bio-panning method, multiple scFv reactive to GPC3 were
selected and examined their binding activity following reconstitution as intact IgG-type Ab.
Epitopes recognized by these anti-GPC3 Abs were also determined. Although novel anti-
GPC3 Abs were thus successfully generated, further modifications including humanization
of Ab, generation of Ab-producing MCB, GMP-grade mass production of Ab, safety
assessment, as well as FITC conjugation are necessary to apply the anti-GPC3 Ab in this
project. Therefore, we decided to select FITC-conjugated anti-human CD20 Ab for the first

clinical trial.



9) Development of patient-derived xenograft (PDX) models to assess anti-tumor efficacy of anti-
FITC CAR-T cells: Under approval of Yamaguchi University IRB, human colon cancer tissues
resected by surgical operation were minced and implanted into subcutaneous space of NSG
immune-deficient mice. We confirmed that the implanted tissues grew to establish tumor
mass, demonstrating pathological features and EGFR expression levels similar to original
tumors.

10) Regulatory strategic consultation with PMDA: For first-in-human clinical trial in this project,
we performed preliminary consultation with PMDA about the contents of pre-clinical safety
assessment of anti-FITC CAR-T cells on August 17th, 2015. In addition, we also performed
another preliminary consultation with PMDA about GMP production of anti-FITC CAR-T
cells on Dec. 3rd, 2015. As a result, formal consultation regarding suitability of quality
assessment on anti-FITC CAR retroviral vector and anti-FITC CAR-T cells was conducted
on May 10th, 2016.
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