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1) RO PIV2 §5 Y 7 F o DU I F U Ra =7 A PO THEGE LTz,

2) WEZ(8) TRV TIE, ~ A /LA b= AThEV, KEREHE 72 5 ONC BCG O MDP1 (HLFERE OIR R B
WA BI 595 DNA RSB ) & Esat6 (EUWIHNT MM 0% 23583 2 MM O W ER) Ot
AEAEG T A2, HIEO RS 3FEOE hRXT A VIV 2T A )L ARy X — TR LT HT
TitZ D 7 F o AR L | PEAEZN R b NS G H M ORET 21T o 7o, HURZFA L7230 HPIV2
b EZVEOEARR &L ZE LTINS SE b, Y 7 F oL LToRIEE R LT,



3) W=7 A PIVKMMERZI (PBMC) & H\WTC, in vitro THEiA 7o hisllig % LU, ARMIKIFEOICFEAE
SNDEYA NIA . TEIA L ESEPEOIEILD~NVT T —70—H A F A—%—(FACS) THEHT
I 0 EECR AN LT,

4) HPIV2-Ag85B 7 7 F o D¥EEAaEFHED X ) = RN L BT HONT, =7 AZ V- in vivo L
JVTCORHT 21TV, SEEIILL TIOR TR 2152 Z L s ki,

i) HPIV2-Ag85B U 7 F v iz b4 2% LifEM a3 B Y o /" #if#% (inducible bronchus—associated
lymphoid tissue: iBALT) MFIETDHZ LN oT, & BICFEMIZR UMM LT 24T /e o 72 &
Z A, TR & B AR S R L SNEE L T D 2 & BRI 2 B E B IC A ST b =
VPR Y T AZA y FROFURHBAMES R EE 2P LI AEE TND 2 &, U U/ BKDEEIZRE 5
T D ENENFARDTEE L TWD Z ENH LN 572, ZD 728, iBALT 2% hP1V2-Ag85B (2 & % HilffF
FL SRR OFF SR & U CTHRE L TV 2 AR RIE ST,

i) TNETORITHIEICED, A TN PREESCI ARV Y v T4 FOBREIZIVFEEIND
iBALT 1Z VY > 7 4 ¥ (lymphotoxin: LT) 7 /WK LTINS Z ERDbro TS, £
Z C,hPIV2-Ag85B U 7 F A K VFFHE IS iBALT & LT 7 v LB & § A REEMEIC DWW T LT v 7
TV EHEWTE D LTBR-Fe iE ¥ v R0 B afk 595 2 L TRt LTz, TORHE. LT v 7ok
LV iBALT M{EK L7722 &5, hPIV2-Ag85B IC L % iBALT JEREK & LT ¥ 7 F /WK L T\ D Z &3]
L7,

iii) HPIV2-Ag85B U 7 F L - 5:-4% DIl FERCAFBAER &\ o 7o RAEMEMIL DOIRIEITFR O H 2o 7o,
L EO#ER 3 0 HPIV2-Ag85B U 77 F o DEEFHILD A B = X LD —hit & LT iBALT JERR S T B 7 5 %
RIS R ST, o, i~ RIEMEHITLORE L ~L & S BLE S HPIV2-Ag85B U 7 F
NIV ZEIEITEN TN D LB X BND, 4%IT iBALT JBRLERICEK T 27 7 F U 2RIZOW
THGEET 2 T ETH D,

5) KEFHEERIKEEE Y 7 F L OFl) - RFIORE L =7 4 P2 HOTREEFPIICHRE LTz, ZOfR
B, BB I OEEREHIBWTT 7 F U ORIWERIZ DR N D L5 X DD BH 7n SRE AR08 7
IRRIEISE L DR o T,

6) HN AR KR HPIV2 X7 ¥ — SRR HURBAR T 2 AA A TR D 7 F 2DV T, KERR &
FEELRAE 7 A VA RS D120 DIAT v RS & EE L (BIs 72 ENERHNTE) ORESL % s
L7z, ZOFER, HAPTUROREIC L > T, #MUT ANV ATOEROAD B XIZENRH Y | v 7 T
DB FLEMHMAEE TH D Z L 3o o7, KU A NV ZOMAIEE 2V IR L B0 ARSI D
= T ARKT, A VAR OMIT B LN =2 X T a y MEIZ X PRI 21T S 2
LIZRY, ARGECOREMEEZHRT 7200 MEEHEA L TE T,

7) PR ERIEGUE SRR LABRIR 21T o 7/ NRIZEB T B 8 b3 A4 7 v A LA 2 8 (hPIV2)
JRYLSERE A B DT B 72, MHEHNA <WNEE VT RT-PCR AT A L A BB T O % 5k L 7=,
AT, FICRE I BAERZ 2 L CABEE 2o 7/ NRICEB W T B hPTV EYR L2 B & 28 Lz,
L DOFFRZFREGL T A L A S RIRFICR I 24TV, R 217 - 72,

1) Vaccine effects of novel HPIV2-TB vaccine were observed in cynomolgus macaque.
2) The Esat6 (the 6 kDa early secretory antigenic target, a potent T cell antigen; derived from Mycobacterium
tuberculosis)-MDP1 (Mycobacterial DNA binding protein 1, which leads to slow growth of the acid-fast bacteria;

derived from either Mycobacterium tuberculosis or Mycobacterium bovis Bacillus Calmette-Guérin (BCG)) fusion
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gene was inserted into three kinds of human parainfluenza type 2 viral vectors. The resultant vectors as the novel
recombinant vaccine against tuberculosis were characterized by investigating their yields and cytotoxicity to the
producer cell line. All six vectors showed high yields with stable proliferation, indicating that they are good
candidates as the recombinant vaccine against tuberculosis.

3) We have established multi-color flow cytometric analyses with monkey PBMCs to quantify and qualify antigen-
specific T-cell responses based on several cytokines and chemokines production.

4) The mechanisms of immune induction and safety in HPIV2-Ag85B vaccine has been examined in mice.

1) We have revealed that nasal vaccination of mice with HPIV2-Ag85B induced the development of inducible
bronchus-associated lymphoid tissue (iBALT) in the lung. Further, our intensive histological analysis revealed that
an iBALT structure was composed of distinct regions of T and B cells as well as dendritic cells. In addition, germinal
center formation was observed for Ig-class-switch recombination and hyper-somatic mutation. It was also found that
high-endothelial venule was developed in the iBALT. These data collectively indicate that nasal immunization with
hPIV2-Ag85B induce the development of iBALT, which is sufficient structure for the induction of antigen-specific
immune responses.

i) It has been reported that respiratory stimulation with pathogenic materials (e.g., LPS and influenza infection)
induces the development of iBALT which was mediated by lymphotoxin (LT)-mediated signal. To examine the
molecular requirement for HPIV2-Ag85B-induced-iBALT genesis, we developed and treated mice with LTPR-Ig
fusion protein to inhibit LT-mediated signal. As a result, we found that mice treated with LTBR-Ig fusion protein
lacked iBALT development after vaccination with hPIV2-Ag85B. The data demonstrated that LT-pathway is essential
for HPIV2-Ag85B-induced-iBALT genesis.

iii) From safety point of view, our flow cytometric analysis revealed that hPIV2-Ag85B vaccine did not induce the
infiltration with inflammatory cells such as neutrophils and eosinophils to the lung, suggesting that HPIV2-Ag85B
vaccine did not induce unnecessary inflammation.

5) The effect of the mucosa-induced tuberculosis vaccine on the cynomolgus monkey in the medium term and long
term was pathologically examined. As a result, there were no abnormal inflammatory cells infiltration or excessive
immune responses thought to lead to vaccine side effects in the local and major organs.

6) Research on process development for large scale culture, purification and quality control (QC) of HN-deficient
HPIV2 vector vaccine harboring Mycobacterium tuberculosis (Mtb) antigen gene was performed. Passage
experiments revealed that accumulation of nucleotide mutation in the recombinant HPIV2 depends on its inserted
Mtb gene and genetic stability would be a critical issue for the QC. We established QC test procedure to ensure
stable vaccine production by analyzing insert sequence, virus growth profile and antigen expression level for the
passaged viruses.

7)A prospective investigation of pediatric hospitalized patients with respiratory diseases was
performed to detect hPIV type 2 from respiratory specimens by reverse transcription-polymerase
chain reaction. In this study period, epidemiology of hPIV in pediatric hospitalized patients who had
asthmatic symptoms was also revealed. In addition to hPIV, other respiratory viruses were

investigated for comparison of epidemiology and clinical presentation of hPIV infections.
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