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(1) Promoting Clinical trial of 6 T cell therapy for the treatment of lung cancer

We planned to enroll 25 lung cancer patients in yd T cell therapy trial at two institutions, the University of Tokyo Hospital and Keio
University Hospital. Unfortunately, no patient was enrolled in the fiscal year 2016, because we suspended the study twice. Until the
suspension of the study, y6 T cell culture test was performed in 5 patients to evaluate the eligibility for the study. No expansion of y3 T cells
was obtained in these 5 patients; none of them were enrolled in the study. Another reason for the difficulty in recruiting the patient is the recent
approval of nivolumab (anti-PD-1 mAb) for the treatment option for patients requiring second-line treatment for metastatic non-small cell
lung cancer. y3 T cell therapy is provided as a third line therapy or later for patients who are resistant to current standard therapy. Nivolumab
is indeed a good indication for these patients. Six patients who had been proposed two treatment options, yd T cell therapy or nivolumab,
chose nivolumab rather than y3 T cell therapy. However, the efficacy of nivolumab is limited and the overall response rate was less than 20%.
Therefore, other treatment option with different mechanism, such asyd T cell therapy, is still required for the treatment of lung cancer.

On July 28, 2016, MHLW has called for attention regarding the risk of combination immune cell therapy with immune checkpoint
blockade. In response to this alert, we modified the protocol to avoid the unknown interaction of nivolumab and y3 T cells. Because an
approximate serum half-life (ty») of nivolumab is 13+7 days, it is necessary to wait 3 months that is equivalent to 5-times as long as its tip
until nivolumab is cleared from the blood. New protocol allows patients to be enrolled and receive yd T cells 3 months after last administration
of nivolumab.

On October 11, 2016, we detected chromosomally-aberrant cells in yd T cell culture. We cultured cryopreserved cells that were stored in
liquid nitrogen tank more than 2 years. y3 T cells were expanded in the laboratory, not in the qualified cell processing facility. Therefore, the
status of cells might be different from those for the treatment use. However, it was impossible to ruled out the similar risk of abnormality may
exist in the yd T cells for the treatment use. Therefore, we suspended the study until we confirmed the safety of the cultured v3 T cells. To
examine the safety of yo T cells, y8 T cells prepared in the qualified cell processing facility were examined for their tumorigenic potential by
karyotypic analysis, soft agar colony formation assay and in vivo tumorigenicity test using NOG mice. Though it is impossible to completely
exclude their tumorigenicity, our results demonstrated that the possibility of cultured yd T cells for their malignant transformation, or leukemic
change, was quite low. Actually, we have no evidence so far that more than 140 patients who received the y6 T cells therapy in our institution
developed hematological malignancies. \We consider that yd T cell therapy is safe and has no harmful effect on the patient. The end of March
2016, we resumed the study.

To overcome the delay of patient recruitment caused by the study suspension, we reinforced the study team by adding 8 new institutions,
Tokyo Metropolitan Geriatric Hospital, JR Tokyo General Hospital, St Luke’s International Hospital, Mitsui Memorial Hospital, Kitasato
University Kitasato Institute Hospital, Tokyo saiseikai General Hospital and Tachikawa Hospital. We are expecting to enhance patient
recruitment in fiscal year 2017.

(2) Preclinical studies to make y6 T cell GCTP product

Before conducting preclinical studies of autologous yd T cells to make them GCTP product, we visited PMDA and obtained Pharmaceutical
Affairs Consultation on R&D Strategy. After two prior consultation on June 8 and September 2 to clear these issues, we received face-to -
face advice on December 2, 2016. We discussed whether we can skip in vivo tumorigenicity test with model animals depending on the results
of in vitro tumorigenicity test, such as karyotypic analysis and soft agar colony formation assay. We discussed the study design of single-dose
toxicity test and whether we can skip the repeated-dose toxicity test. We received advices whether it is appropriate or not if we evaluate the
safety of v T cell product by the general observation, autopsy and pathological exams at the single-dose toxicity test. Regarding to the quality
of 8 T cell product, we discussed in-process testing and conformance test, standards for biological materials, process-related impurities and
contaminants and stability evaluation test. Finally, we agreed with PMDA to conduct a single-dose toxicity test at GLP standard. Because it is
difficult to accomplish the whole study within the fiscal year 2016, we just design the study and postponed initiating the single-dose toxicity
test until fiscal year 2017.



ITI.
(1)

R DI~ DIER

PRS- HEEFICR T ST (EWEE 2, EEREE 12 1)

Aoki T, Matsushita H, Hoshikawa M, Hasegawa K, Kokudo N, Kakimi K. Adjuvant
combination therapy with gemcitabine and autologous vy 0 T-cell transfer in patients
with curatively resected pancreatic cancer. Cytotherapy. 2017 Apr;19(4) :473-485. Epub
2017 Feb 7.

Miyvawaki M, Naoki K, Yoda S, Nakayama S, Satomi R, Sato T, Ikemura S, Ohgino K, Ishioka
K, Arai D, Namkoong H, Otsuka K, Miyazaki M, Tani T, Kuroda A, Nishino M, Yasuda H,
Kawada I, Koh H, Nakamura M, Terashima T, Sakamaki F, Sayama K, Betsuyaku T, Soejima

K. Erlotinib as second— or third-line treatment in elderly patients with advanced non—
small cell lung cancer: Keio Lung Oncology Group Study 001 (KLOG001). Mol Clin Oncol.
2017 Mar;6(3) :409-414.

Naoki K, Takeda Y, Soejima K, Arai D, Naka G, Nagase S, Arimura K, Kanemura T, Ohhira
T and Ikeda N. A prospective cohort study of patients with non—squamous non-small cell
lung cancer treated with bevacizumab. Oncology Letters 2017 Mar 2;13(5) :3285-3290.
Nukaga S, Yasuda H, Tsuchihara K, Hamamoto J, Masuzawa K, Kawada I, Naoki K, Matsumoto

S, Mimaki S, Ikemura S, Goto K, Betsuyaku T, Soejima K. Amplification of EGFR wild

type alleles in non-small cell lung cancer cells confers acquired resistance to
mutation-selective EGFR tyrosine kinase inhibitors. Cancer Res. 2017 Feb 15. [Epub
ahead of print]

Hino H, Nishimura T, Usuki C, Sazuka M, Ito T, Seki A, Nitadori JI, Yamada H, Arai T,
Yamamoto H, Nakajima J. Salvage surgery for primary lung cancer after chemotherapy in
octogenarians. Thorac Cancer. 2017 Feb 27. doi: 10.1111/1759-7714.12423. [Epub ahead
of print]

Yoshida Y, Nitadori JI, Shinozaki-Ushiku A, Sato J, Miyaji T, Yamaguchi T, Fukayama M,
Nakajima J. Micropapillary histological subtype in lung adenocarcinoma of 2 cm or
less: impact on recurrence and clinical predictors. Gen Thorac Cardiovasc Surg. 2017
Feb 27. [Epub ahead of print]

Miyawaki M, Yasuda H, Tani T, Hamamoto J, Arai D, Ishioka K, Ohgino K, Nukaga S, Hirano
T, Kawada I, Naoki K, Hayashi Y, Betsuyaku T, Soejima K. Overcoming EGFR bypass signal-

induced acquired resistance to ALK tyrosine kinase inhibitors in ALK-translocated lung
cancer. Mol Cancer Res. 2017 Jan;15(1) :106-114.

Ichinose J, Murakawa T, Kawashima M, Nagayama K, Nitadori JI, Anraku M, Nakajima J.
Prognostic significance of red cell distribution width in elderly patients undergoing
resection for non-small cell lung cancer. J Thorac Dis. 2016 Dec;8(12) : 3658—3666.
Odaira K, Kimura SN, Fujieda N, Kobayashi Y, Kambara K, Takahashi T, Izumi T, Matsushita
H, Kakimi K. CD27(-)CD45(+) vy & T cells can be divided into two populations,



10.

11.

12.

13.

14.

CD27 (-)CD45 (int) and CD27(-)CD45(hi) with little proliferation potential. Biochem
Biophys Res Commun. 2016 Sep 23;478(3) :1298-303.

Hino H, Kamiya M, Kitano K, Mizuno K, Tanaka S, Nishiyama N, Kataoka K, Urano Y,
Nakajima J. Rapid Cancer Fluorescence Imaging Using A vy -Glutamyltranspeptidase-
Specific Probe For Primary Lung Cancer. Transl Oncol. 2016 Jun;9(3):203-10.

Nukaga S, Naoki K, Kamo T, Masuzawa K, Yasuda H, Soejima K, Betsuyaku T. Alectinib as

a treatment option following recovery from crizotinib—induced interstitial lung disease
in patients with anaplastic lymphoma kinase—positive advanced non—small-cell lung
cancer. Mol Clin Oncol. 2016 Jun;4(6):1085-1087.

Ichinose J, Shinozaki-Ushiku A, Takai D, Fukayama M, Nakajima J. Differential diagnosis
between primary lung squamous cell carcinoma and pulmonary metastasis of head and neck
squamous cell carcinoma. Expert Rev Anticancer Ther. 2016 Apr;16(4):403-10

AT, HEZE, v 0 T Ml WS AR, AARERKR 2 75 % - 5 2 5 301-305
(2017.02)

AR BER, R . oy 8 TR W oA AU SaETaiE (L Fite) . EBRES: 34 % 12 5
2056-2060 (2016. 08)

(2) B2« VURY T LEIIBITHHEE « NAX —FE

1.

y 6 T MR 1T DB OBAESRME OB, R A X — @, R SE. AFHEZIT,
AR, HE N7, 2R 14 8] B ARG AR S (JRAT2017) . 2017/2/11, [EN
y 6T MM Z FHWZ A A SIS HIIIAIRICE T D Galectin-9 OEH], RA X —, #FE(ERH . K
VATE . RRECREE. RIIEFR] | IR EE | SR, AR TER, ERFZ. 5 14 [\ B AR
IR IR P e 2. 2017/2/11, EWN

FRER COEITIE/INIEIE 140 BHIXT 5 =R v~ 7 O%hR (2 i L [FE B £ FE A 50
KLOG005) , WA X —_ /IWENE, BISNHE, RIAZ, B, H#EE R, 2R, BEE
AR, AR, ZHEZ, JIH—R, fhH—Rg, 89S0, e, JE he, RsrS,
INUHEEZE, EILE— BIEEA AARGEIRE IS, 2017/2/11, [EWN

2015 WHO JifiatEafk s Bl L 2 BN EL 7 RORHEds L OV PR R ofst, nEa, LUSH—. T2
R, ARHIEHSE, B RL. RIUFnol, 28t FAME, il ILEA, PETE. §57
[ B A e e irdE 2. 2016/12/20, [EHN

AL T T D% AT TS D ERI LIRS . A, IR FEIL, KILFngh, EEmZ,
HBIE, 5 57 Bl H AR PR FINE S, 2016/12/20, EHW

/NGB L2 1 B Spread Through Alveolar Spaces (STAS) OfgEf. HEAE. PREEA, LB
fli—. AREEH, BPHRL RIUFnoL, 28k, FARE, i, SILEA, PETE. §57
B A AN 2, 2016/12/19, EW

TR D ORI 52 DB L Z DT A=A L, RAX—, EARHT, EEE,
LHEZ, H—RS, BRI, $REOR, IAWEE, EMES, JITHE—RS, RRwZ, Bl
BT AN TINES, 2016/12/19-21, [EM.




10.

11.

12.

13.

14.

15.

16.

17.

18.

Immunogram for Cancer—Immunity Cycle towards Personalized Immunotherapy of Lung Cancer.
RAH—_ Karasaki T, Kakimi K, Nakajima J, et al. IASLC 17th World Conference on Lung
Cancer, 2016/12/7, [E4+

A retrospective analysis of patients with small lung adenocarcinoma (=<2cm) by New

World Health Organization Classification.. ANA % —_ Nakao K, Nakajima J, et al. TASLC
17th World Conference on Lung Cancer. 2016/12/7. [E4%}

NI 7 4 0 —7 v ZAX0DNIAT 9 & 02 - i msE o — NME
(& D, BEA, TREK, RN, R, DUSHE—. RILfnsh, =EHH. TEE. %569
[B] A AR AR R E IS, 2016/10/1, EA

i S TATE (1] 0D B R R ~80 3k DA B & 80 sk o L~ MBA, B B8, IR RS L
BHM, RILFDGA, BURSH—, ZEERs, ERRHEms, varsrE, PETE. 5 69 (8] B AN AR
FREMFINES, 2016/10/1, EAN

H A Sesm O ity A O Wr « T, DA, B, A FPEEE B - IR AR Y T A 2016/9/25,
=

/AR TR (29 D VBIR OB &k, AEH, TEIE. 5 13 [ A AT RIS
FATRE, 20116/8/7, [EHAN

B 31 A mutational/neoantigen burden & ffEF =~ 7 iRA > ;. immune signature (ZB3
T oMET, DA, RS, RIUFEL, HEAAZE, TETE. 5 33 8] B ARFFRGE E R AR
2. 2016/5/12, [HWN

Vy9vo 2T filaz FIV 722 ASeeinme, RER, SEIRAZL, 45 64 [ A A - M r i s,
2016/4/28, EW

Evaluation of multiple EGFR tyrosine kinase inhibitors against clinically relevant

%ﬁw It

EGFR mutants using in vitro modeling, 7" A% —_ Hanako Hasegawa, Hiroyuki Yasuda,
Toshiyuki Hirano, Tetsuo Tani, Junko Yamamoto, Ayano Oashi, Ichiro Kawada, Katsuhiko
Naoki, Daniel B. Costa, Susumu S. Kobayashi, Tomoko Betsuyaku, Kenzo Soejima. 106th
AACR Annual Meeting, New Orleans. 2016/4/16-20. [E4}%

Visualizing the distribution of metabolites and the efficacy of BIBF1120 on metabolic

status of lung cancer derived tumors by imaging mass—spectrometry (MS). HRAHX—,
Daisuke Arai, Hiroyuki Yasuda, Kenzo Soejima, Shizuko Kagawa, Junko Hamamoto, Shigenari
Nukagal, Katsuhiko Naoki, Katsura Emoto, Yuki Sugiura, Makoto Suematsu, Tomoko
Betsuyaku., 106th AACR Annual Meeting, New Orleans. 2016/4/16-20. [E$}.

GFR exon 20 i NEm 1 RIZK4 5 afatinib & cetuximab OFFHLIE. OUE. EAJIFHET,

PRz, ZEEZ, EAMT, JIE—RS, RARTE, BIEONE, BB T, AARFREGFRT
ey, 2016/4/8, [EA.

(3) TEERE DR - Hefrdahittz ) (x4 200 A

1.

DS ASeE s, R RESL, E R RN L EST R (L LR R TR T e =7 b
2016/11/9. EWN





