2. Rz v VN ge ki

PRSP EZefiE DI AR

DO 2001 ~ 2003 FEDEIC2E 20 53 TRERSNE 14 5E6 CRIZEE
67.41%) DB IZHIT DIMIIREMEMKC DVTREL L=, DEESNE 114 ¥k
OIIRREEN VY Y DOHRET S <ONEE W UM LIEaS TEn, B
RS T L TOWDERIEDILNNNRR LT (A ZRRL) I IXRTFRR N
YIVAYY) ZRSNTWELE,

TR RAEG & U 5B S MR ERE 114 Bk FEHREZEICH T S MIC 27

15
22 125 12333
1 3 9 4 26 | 18 14010| 3

E-N
[e>}
-

9 36 | 15 | 6 5 | 14 | 28 1
! 3 |10 7 | 2 |6|13/10/3]|3 56
1 6 | 11 8 |12 2 2 56
2 14 | 6 | 8|14 5 2 1] 59
3 [50(59] 1 1
1 193 |20

(Qin L, Watanabe H, et al : Epidemiol Infect 134 : 1188-1194, 2006 & V) 5| FHEkZE)

PBPs DBIGFZEDIREI TIZE, 42 ¥k (36.8%) & pbpla, pbp2b, pbpéx DIFNXT
CERZEL, XTVUYGERETDMICIE 0.25 ~ 4.0 ug/mL, MIC90 1 2 ug/mL
ENRZY U VMM ZERLELE, FiE 59 % (51.8%) 1& pbpla, pbp2b, pbp2x DD

ERERZDY 2 GICHT B MIC 9

o

MR IRAES & U 5Bk S W=l ERE 114 #%:D PBPs
— = gﬁg}; SETR




51 0B35WNVE2D0EGFEREZELTHY, BT EREELHOEH>ED
[F 138 (11.4%) CBEY, TONZV U YGIZ3T S MIC [&0.01 ~ 0.13 pg/mL,
MIC90 3 0.13 pg/mL ERMEERL L,

POOSA RNMUEGFLZDOVWTORE TR, 114D MAIKRE P 57 %
(50.0%6) ' erm AMBILZFTDHEBL, RNTmef EBIZFT BIRREH 26
(22.8%), BLEIFIEREKk 248 (21.1%), mefE+ erm AMBIGFREK T
(6.1%) DIETL 2, erm AM BEFREMOTL 20V A3 VIZXIT D MIC [ 0.5
~ 128 ug/mL, MIC90 & 128 ug/mL T, mef EBIGSHREY (B MIC: 0.25 ~ 4.0
ug/mL, MIC90 : 2ug/mL) 2L TT U ROV A Y Vil BE TL =,

THRIREG & USRS hERRAEE 114 oo 054 FEEGEFEIVROCSL Y
»Icxd 3 MIC 9% '

24 (21.1) 0.03 ~ 0.13 0.06 0.13
26 (22.8) 0.25 ~ 4.0 1 2
57 (50.0) 0.5~ 128 128 128

7 (6.1) 8.0 ~ 128 128 128

(Oishi K, Yoshimine H, Watanabe H, et al : Respirology 11 : 429-436, 2006 & U 5| FHCRZ)

Al BK B R G D TR IR
SEMMLEOBNOEREREEZ, PRSP 2BBLBL\EREEORRESE
DREETIVEMH BBBEHBNTY . F2, HBAMOR LMWL
EEBIELTE PK (RYEIR) - PD (RN%) BRCEUSHRETSZENAY
T,

@ BAFSREBIEIER LR

1) Empirical ;&% ;

SSREOSZ <HMEE THBED, PRSP ZBEL TEELET, EIRU7
FV (CTRX) SgEst 1 E2g- 1828, FEFEIAIFIL(CTX) 12
g 184~6BI/\YIVC/YY (VCM) 1B 1g, 12BES &2 E 285 H#
ALET (BEERETN) . ZOM, /S=NRL/NIZTTY (PAPMBP) 1
B1g- 18405883 28EFEBHESNTNES.
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2. Rz U i 2Rk

'2) Definitive 4

A IRES D FEE RS HIBRE (S SRR [ B DV VEMESEE O HEEN TL)
&9,

o RZ2Y»G (PCG) @ MIC = 0.06 ug/mL DI5E

PCG 1[@ 400 BB 4@ E, SEER7PYEYUY (ABPC) 1829, 4658
ZERSLED, FE BEIRCELTCIRX 1829, 128 E, FiElk CTX
1T@2g- 184 ~60%i# 28BS LET (BB RBEHIN)
©PCG M MIC 0.12 ~ 1 ug/mL /D CTX/CTRX B4 D5 &

CTRX /it 1 @29, 1205BZ¢, FEMGCTX 1E2g- 1H4~60%%
59 (BBREEISH), FEEHERELT, BIIELA (CFPM) 1E812
g 1HB3E, FEEFXONXRAL(MEPM) 1@82g- 1B3@ZHR5LFT (RI&E
598
S PCG D MIC Z2ug/mL, F£72lE CTRX D MIC = 1 ug/mL DIHE

CTRX ST 1829 1H20, CTXS@EET1E@29- 184~60I2
VCM St 1 @ 15 mg/kg - 1 B2 ~3@EMNIE 28 EHBLES (HBEER
RIS o
© CTRX @ MIC > 2 ug/mL DI5&

rFReUTZ7yEYY (RFP) 600 mg » 18 1 BROEBNEZELFET,

O FRORBIETPRE O NS

7 PCG D MIC = 2ug/mL D&

PCG sJ&s$E 1@ 200 5~ 300 HEfI - 1 H4 B (REREISIN), ZFizld ABPC
BRI 101 ~29° 1H3~4@%2K5 L3 T, FEREERELTCTX A
EEHT 101 ~2g° 1B2~30GRUNE &K49/ B), FER CTRX si@idt
1@2g- 1B1EEERKX1IB1g: 182E) (BK29/8), FERLRIO+
B2y (LVFX) SEETE 1@500mg - 1818585 LFT,

2 PCG @D MIC Z 4ug/mL DIHE

CIXsi@sst1@1~2g- 1TH2~3BEK49/B), FEE CTRX SiEtdT
182g- 1810 EERF1B1g- 1820) (BK29/ B) 859 231FHE,
BOHROCT ILRETHDI AV TSy (CZOP), CFPM, 204
(CPR)IZNETN1B1~2g 1B2~3@@&EK49/ B) DESHEHENTNE
T, FE, FTERELT, LVFX, VOM BEUDIV/ WRRLREEHIZEEN T
==

-
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SN BRI PEREDEE (Empirical SHE)

RER7EFVUY (AMPC) BEBIREEEZEZ SNTUVET ., PHEEDIH
B, AMPC 40 mg/kg - 1 B3 ~4B0T5 BEROKESLET . MUEDORESH EED
N385, AMPC60~90 mg/kg« 1B3~40THB™B, FERISTSVE-
PEFTYYUY(CVAAMPC) (1 : 14 BIENIR0 96.4 mg/kg/ B%5 2 T 5 BRED
K5L3ET, FEEFTBERECLT, BII ML Y EXRFVIL (CDTR-PD, EE
Bt27F54 ERFUIL (CFTM-PI) 9~ 18 mg/kg/ B%E5 3 T5 BEROKSL
Fd. WENRBWNEE, TENRL ERF)L (TBPM-PI) 8~ 12 mg/kg/ B&2
2 TH B/, FERNETEREMHNRBHENBZ I A0DF /OVRETHDLR
J0%Y93 >y (TFLX) 12 mg/kg/ BZE2 2 Th BEROKSLE T,

(B2 75
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SNTINRAE LTERSNTUS.
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Science, University of Tokyo, Tokyo, Japan”

ABSTRACT

Streptococcus pneumoniae is a major causative pathogen in community-acquired pneumonia; together with influenza virus, it
represents an important public health burden. Although vaccination is the most effective prophylaxis against these infectious
agents, no single vaccine simultaneously provides protective immunity against both S. pneumoniae and influenza virus. Previ-
ously, we demonstrated that several replication-incompetent influenza viruses efficiently elicit IgG in serum and IgA in the up-
per and lower respiratory tracts. Here, we generated a replication-incompetent hemagglutinin knockout (HA-KO) influenza vi-
rus possessing the sequence for the antigenic region of pneumococcal surface protein A (PspA). Although this virus (HA-KO/
PspA virus) could replicate only in an HA-expressing cell line, it infected wild-type cells and expressed both viral proteins and
PspA. PspA- and influenza virus-specific antibodies were detected in nasal wash and bronchoalveolar lavage fluids and in sera
from mice intranasally inoculated with HA-KO/PspA virus, and mice inoculated with HA-KO/PspA virus were completely pro-
tected from lethal challenge with either S. pneumoniae or influenza virus. Further, bacterial colonization of the nasopharynx
was prevented in mice immunized with HA-KO/PspA virus. These results indicate that HA-KO/PspA virus is a promising biva-
lent vaccine candidate that simultaneously confers protective immunity against both S. pneumoniae and influenza virus. We
believe that this strategy offers a platform for the development of bivalent vaccines, based on replication-incompetent influenza
virus, against pathogens that cause respiratory infectious diseases.

IMPORTANCE

Streptococcus pneumoniae and influenza viruses cause contagious diseases, but no single vaccine can simultaneously provide
protective immunity against both pathogens. Here, we used reverse genetics to generate a replication-incompetent influenza
virus carrying the sequence for the antigenic region of pneumococcal surface protein A and demonstrated that mice immunized
with this virus were completely protected from lethal doses of infection with either influenza virus or Streptococcus pneumoniae.
We believe that this strategy, which is based on a replication-incompetent influenza virus possessing the antigenic region of
other respiratory pathogens, offers a platform for the development of bivalent vaccines.

Streptococcus pneumonige is a Gram-positive aerobic bacterial
species for which there are more than 90 serotypes based on the
chemical and serological features of its capsular polysaccharides.
S. pneumoniae is a common cause of community-acquired pneu-
monia, and its colonization of the nasopharynx always precedes
infections such as otitis media, sinusitis, pneumonia, and menin-
gitis (1-4). Pneumococcal carriage is an important source of the
horizontal spread of this pathogen within the community, be-
cause pneumococcal diseases do not occur without preceding na-
sopharyngeal colonization (1).

The pneumococcal conjugate vaccine can induce serotype-
specific antibodies in children and is thought to reduce the naso-
pharyngeal carriage of vaccine-type pneumococci in children (5,
6). The introduction in 2000 of the seven-valent pneumococcal
conjugate vaccine for children in the United States younger than 2
years, as well as children aged 2 to 4 years in a high-risk category,
was effective, dramatically reducing the incidence of invasive
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pneumococcal disease (7, 8). However, although several studies
have demonstrated the protective efficacy of pneumococcal con-
jugate vaccines, they are ineffective against invasive pneumococ-
cal disease caused by serotypes that are not included in the vaccine.
Therefore, efforts are ongoing to develop a vaccine that is effective
regardless of serotype. Several proteins that are expressed on the
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