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(Summarized Research Report]

I. Prior and Interview Consultation of PMDA for Preclinical Test and Safety Pharmacology Study of
HVJ-E/HSP65DNA+IL-12DNA vaccines using monkeys (Okada M, Nakajima T, Inoue Y, Mikami A)

(a) Repeated Dose Toxicity Test (GLP) including acute toxicity test, local irritability test, toxicokinetics
(TK) test and safety pharmacology study of central nervous system (CNS) using cynomolgus monkeys.
December 1st, 2016. PMDA Prior Consultation March 27th, 2017. PMDA Interview Consultation.

(Summary and Evaluation)
(1) Single-Dose Toxicity (Reliability test): Severe acute toxicity was not observed. (Nakajima T, Okada
M) (2) In TK test, human IL-12 in vaccinated monkey blood were not overexpressed. (3) Repeated
Dose Toxicity Test: In DAcute toxicity, @local irritability and @toxicity for CNS, severe toxicities
were not observed.

(b) Safety Pharmacology Study (GLP) using monkey [Cardiovascular system, body temperature and
respiratory system] (Okada M): (1) Vaccinated monkeys showed increase in body temperature at 8
hrs after the administration, but the temperature of these monkeys normalized at 23 hrs after the
administration. (2) No abnormality of blood pressure (systolic, diastolic and mean blood pressure)
and ECG. (3) Respiratory function of vaccinated monkeys were within normal range.

These Preclinical Studies are appropriateness and sufficient to start the clinical trial (approved by PMDA)
(Okada M, Nakajima T, Inoue Y, Kita Y, Mikami A)

PMDA indicated that the additional test (Preclinical study) of pDNA measurement in the serum of
vaccinated monkeys of TK study is required to advance to Investigator-initiated Clinical Trial (Phase I)

(¢) The transfer study to 2017 year: the additional test (Preclinical study) (Okada M)
According to the instruction of PMDA and AMED, the contract research [Validation and method for
measurement of plasmid DNA (pVAX/HSP65 DNA+IL-12 DNA) in the serum of vaccinated monkeys
in TK study| was conducted. The validation for the measurement was established.

Il . Prior Consultation and Interview Consultation of PMDA for Quality control test of HVJ-
E/HSP65DNA+IL-12DNA vaccine.

October 20th, 2016 PMDA Prior Consultation, March 30th, 2017 PMDA Interview Consultation.

The Quality control tests of pVAX/HSP65DNA+IL-12DNA are sufficient to start the clinical trial
(approved by PMDA): PMDA indicated that the long-term stability test of plasmid DNA and the stability
test of vaccine after mixing pPDNA and HVJ-E are required to advance to Clinical Trial (Phase I). The
analysis of functions of human IL-12 and HSP65 proteins will be also required.

II. Preclinical studies of the vaccine

(a) The effective dose of the vaccine; The administration of 100 i g of the vaccine and 200 u g DNA
vaccine induced strong production of IFN-vy and IL-2 in the spleen cells from vaccinated mice.
(Okada M, Inoue Y, Tsuyuguchi K, Tomono K, Kida H)

(b) The vaccine decreased in the number of M. tuberculosis (H37Rv) in the TB infected mice.



(¢0 PMDA Prior Consultation for the Reliability test of pharmaceutical effectiveness (dose and times)
of the vaccine was performed on August 26, 2016. PMDA indicated that Interview Consultation
of PMDA for Preclinical Safety Study and Interview Consultation of PMDA for Quality control
tests were necessary before the Interview Consultation for the test of pharmaceutical
effectiveness. Therefore, the Reliability test of pharmaceutical effectiveness was postponed until
at least next year (2017).

IV. Osaka University Hospital

In Medical center for translational and clinical research Osaka University Hospital, the preparation for
Phase I Investigator-initiated Clinical trial was made. O Project Manager, @ CRO, ® data
management. (Tomono K)

V. A plan of Clinical trial protocol (main point) for the vaccine were made by Okada M, Tsuyuguchi K,
Inoue Y, Saito T, Syoji S, Kida H, Matsumoto T, Nakajima T, Yamane A.

The Clinical trial protocol was necessary for PMDA to discuss the Preclinical Test and Safety
Pharmacology study of the vaccine at the PMDA prior Consultation (December 1st, 2016) and Interview
Consultation (March 27th, 2017).

VI. Production of HVJ-Envelope and the quality control test
HVJ-Envelope (GMP level) was made and sent to laboratory of Okada M by Nakajima T et al for the
experiment of preclinical study using mouse.

VI. Mechanism of cell-mediated immunity

It was demonstrated that F protein of HVJ-Envelope activated HN receptor via the pathway of NF-« B
signal. (Kaneda Y) It was suggested that Type I Interferon in the serum of patients with multi-drug
resistant (MDR) TB might be useful for the evaluation of the efficacy of vaccine. (Kida H)

VI. In four hospitals for Investigator-initiated Clinical Trial (Phase I), the analysis of patients with
MDR-TB was investigated.

(1) (NHO) Kinki-chuo Chest Medical Center (Tsuyuguchi K)
75 patients with MDR-TB in NHO Kinki-chuo Chest Medical Center from 2006 to 2016 were
studied. XDR-TB (extremely drug resistant TB) showed poor prognosis (survival 43.5%).

(2) NHO Ibarakihigashi National Hospital (Saito T)
(DPatients with MDR-TB in NHO Ibarakihigashi National Hospital, Japan Anti-Tuberculosis
Association Fukujuji Hospital, and Kanagawa Cardiovascular and Respiratory Center were
studied. @MDR-TB patients treated with Delamanid were studied.

(3) NHO Tokyo National Hospital (Shoji S, Yamane A)
Patients with MDR-TB in NHO Tokyo National Hospital from 2004 to 2016 were studied.
(Kobayashi N, Nagai H, Yamane A, Suzuki J Drs)

(4) Osaka Anti-tuberculosis Association Osaka Hospital: (Matsumoto T). Patient with MDR-TB
who has TB bacilli for more than 15 years may be a subject of our investigation of the vaccine.
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