KXc—19

FEZMREDRERX FREARERNE) ARAREESE
PRk 244 4 A 3 HEBIE

MRS : 13802

HEiER  ABmME (0)

22 HEARYT - 2009~2011

EREES ¢ 21590986

MERESL (FIX) MR ERSZEREKEROEZTIFoADEA

HEEERELR (FE) Type-1 polarized dendritic cell vaccine for tuberculosis

MRARE

th#f  #HABR (NAKAMURA YUTARO)
EMERKE - EREMERRE - B
HREES : 60436962

MR OBE (Fn30)

MR EZ SN TEE I T 2 RETHEN R 7 F o ORBNYLEIN TS, Hxidt
KTl b IR A PURIE R T D HBHRAMIE (Dendritic cell; DC) Z M= DC U 7 F 23,
MR A SN EAEEICH LA TH L Z L2l LT, —JF, BaIXFRERCER &
Hipo-FREH WD Z L C,DC % L0 HIatEgE O E %2 & 72 Lo Wl M e e #5800 DC
(DC1) Z#VERFT D LIS L, EEET LV TEFOEMMEZHER L. SRk 57 DC1
T F AN THIRNFER THL Y ATV TET A TEORRAEERG Lz, ZORE,
GM-CSF, IL-4, IFN- -+, 3 X OVLPS {2 THEEE L7z DC (DC1) #EGEEITHIVNT, GM-CSF B L VLPS
DI TEHE L7- DC GEFEA DC) F 5B LA EICHURRF A7 CTL #5385 X OVRYBLEIRE
DR D Z DR S, S DICHEREMFYIROIER 780 b7, MaMEsa 558 DC
T F TN FAEE I T AR I TF LB BND.

WRFERCR O (330 -

The development of effective vaccine strategies for intracellular bacteria, including
tuberculosis, is one of the major frontiers of medical research. Our previous studies
showed that dendritic cell (DC) vaccine is a promising approach for eliciting protective
immunity against intracellular bacteria. Recently, we found that more preferable DCs were
generated by the presence of I1L-4 and IFN-vy during the maturation of mouse DCs (type-1
polarization), resulting in improved induction of anti—tumor immunity in cancer. Here
we show that such type-1 polarized DCs promote dramatic enhancement of protective immunity
against an intracellular bacterium, Listeria monocytogenes. Murine bone marrow—derived
DCs were cultured and matured with LPS, IL-4 and IFN-y (type—1 polarized DCs; DC1), and
with LPS alone (non-polarizedDCs; DC). DCs were loaded with listeriolysin O (LLO) 91-99,
H2—K-restricted epitope of L. monocytogenes, and were injected into naive BALB/c mice
intravenously. Type—1 polarized DCs vaccine strongly enhanced LLO 91-99-specific CD8"
T cells exhibiting epitope-specific cytotoxic activity and IFN-+y production, leading
to significant induction of protective immunity against L. monocytogenes. Type—1
polarized DCs are potential candidates for enhancing protective immunity in the design
of effective vaccination strategies against intracellular bacteria.



(AL - 1)

[ERESES RS s
2009 4 1, 600, 000 480, 000 2, 080, 000
2010 4FHE 1, 300, 000 390, 000 1, 690, 000
2011 4R 500, 000 150, 000 650, 000
FEE
FE
&t 3, 400, 000 1, 020, 000 4, 420, 000

WFFEDEF « R

FHFE D3R - AHE - FPRESNERE - R

F—U— NS, BOYE, My s T

1. WFZEBAEYS WD 5
FRRYHE I TBRICB T Y, EREE
N DFHRIFEIF D F & 1 D e & IR A 72 G
D—2>ThsD. LNLBEDE Z A5
S 2 HEST DU 7 F LR, Lizdio
TENTREZRDL, DORERTIF D
B ~DOHHEREmE > TS ~ﬁDCiﬁ
EHEIZVLADONI TS S. )/A b SI
T MHC 531 & L%y %4 L, Tmﬁ%@
ML L, O EEELFHET 5. fil,
IFN-« & poly 1:C TE:EE L 7= DC(aDC1) 2%,
ZED IL-12 ZFE4E L, U Thl FEEL A
T 5 Z LA 7z (Cancer Res 2004) .
MMJi@V#EuﬂLTL%@MU??
W LK 40 {55870 7% CTL B8 REAZ A L T
u%_ég aDC1 1 NK g o JEE %32
PUEBRMEZ BFE L TV, 2ok 572
JabE e B EA DC U 7 F L, S EIEEE
W OBEKR B ICRB W Tl e T LR iR E
ERBZ NI TCWD., FlFaxiTw
7 BN T SR ER DC Uy F
COMWEEHFTSH DC ORRRICEIIL, B
BT T I CEDAMEESIFE L. Uk
D EMND, FZEIYEICBWNTHEBRO
PURE A & ffa M ZsFHamm D Z#H\Wb Z
LIk, BaEAICKL LY EEIC
DI IFURESBITED D Z LN

T&E5.
2. WMHEOBR
R PN A AR T S R D YR B EIRE O &

DC U T F U u2BART DD, MlarakEs
WA DC AERIL, 20U F L LTOE
HMEE B4 5.

3. WHFED ik

(1) fm Ao i8R DC DERLES K M type-1
SR ERE DR

~ U AEHEla A I L, GM-CSF & IL-4
ZHWTDC #5583 5. E Dk IFN—yZ 3

UMifa M sa g ifEil DC #5855, /ERL
U7 F O RER SRS 1L-12p70
@%E%%%ﬁ#é.

2)DC T 7 F ALV FE I A PURFRRD
am%@ﬁ@@ﬁ@ ERRE A RET 5

(DI THERLEDC T 7 F Y 2T U T
RO h—7 (LL091-99) %/ /L2 L,
~ U ACERE ST 5. 6 R A
MLm@%%Ltﬁg,#E(uw1%)%
FH U7z JT74 Hild (= AD Y L oRfE ; 2
BofliE) &5 HiEE:E L, Son/-Miaz M
T LDH assay (CTLassay) 17 9. AZEAGHIRD
723 Killing &1, K &4u7- LDH ZH7E L,
PURE A 72 CTL OTEMEZ T 5.

(3) JEYLBLHIBE DR G

(2) L [RER7Z FIECHRIZE AT, 6 WFEZIC
1x10*CFU (LD50) @YU 27 VU 7 H & &k Uk
YW 5. 72 BRI S L OV IR 2 fif H
L Soy-Agar F5iA HWCHEEA IV v b
5.

(4) AP O FRES

(3) L[AkRZ FIECHRIZE, EEEITV, £

DOBAEGFREZRE LTz,

4. WRIERCR
(1) A SR P 57 DC D VEREIS KON type-1
S ERE D FRET.

GM-CSF, 1L—4, 35 & OY IFN—y THE#% L 7= AR
el GRERME S 5 RS GRERE) 1, CD40L
ORI L v FEIZZNEDY A NA v
THIIE L TWRWDC I L IL-12p70 D EEA

800
700
600
00
400
300
200
100
0
LPS

114
IFN-y -

E

) (pg/

IL-12p7(



2)DC YV 7 F ALV FFEE SN D HusFE R
CD8 Bh i e o At e b S5 R RE & F B 5 5 .
V27 ) THUR & 2OV A U= et ez o5
HRIDC U7 F a5 LRI\ T, @
W DC BRI L LA BICPURR A 72 CTL 28
HEIN TV

50 [ Control

& - LLODC
10 — LLODC!
& - LLO'DC

+— LLO'DC'

25:1 12.5:1

(3) YL BHEIBE DR T

V27 ) T HUR & 2OV A U= et ez 7%
HRIDC U F ok LERICBWT, i
WAL DC BEICEE U Migds X Ol o M5 ¢F
Bl L -EHEOME A= L.

- 3 Control
[ LLODC
B LLoDC!
B LLo'DC
Lo DC!

6.3:1 BT ratio

Number of /.

(4) AAFH O

FIZU AT U THRZ 72OV A Lz HfatEse
FEFERIDC U 7 F o B RE LIZRECB VT,
HHER DC BRI LA EICAEFROIER %+ X
7=L7-.

ssnsse Contral

100{— — - LLODC
= _-?T1________LJL_ — = LLODC'
£801 1 - —- LLO'DC
5 g —_— ‘DC!
£ 60 g b LLO"DC
B : 1 *

.= 40 b | [P S
£ i
@ 20 N

i

0 -

0 2 4 6 8 101214

Days after infection

IS ORER X0 etk ER DC U
JF U ERNSZEICE D ARICHBENE
AR 2 RRYRBAERE A R L, S 52X
HEHERBIEREIEDZZ ERAMNE ST
N F CHEGER LR DC U 7 F i3 iEik
WZBWTZDOEIEORF N /e 3 N TE
2N, RYMEEEIC B W T O RIEZGER LT
WFZRIEAMZERN O T TH D, > Tl < &
YSEREIR~D AR T 7 F o O F MO A ReM:
PRENT-.

SGAEREE W2k L, S 561
BRI A~MIT 72 e Mk E W TogRz
FEEOEBRZ TELTWD.

5. FERFEERImLE
(WF7ERERE ., WF7E 8 Kk ONEEEAT 7 12
E )

UEsEams) (BH20 1)

1. Kato M, Nakamura Y, ({94, 2F&H).
Enhanced anti—tumor immunity by
superantigen—pulsed dendritic cells.
Cancer Immunol Immunother. 2011
Jul;60(7) :1029-38. (&HEd V)

2. Kono M, Nakamura Y, ({134, 23&H).
Plasma CCN2 (connective tissue growth
factor; CIGF) is a potential biomarker
in idiopathic pulmonary fibrosis (IPF).
Clinica Chimica Acta. 20;412:2211-5
2011. (EHH V)

3. Hozumi H, NakamuraV, ({1564, 2% H).
J Comput Assist Tomogr. 35(5):583-9
2011. (EHH V)

4. Furuhashi K, Suda T, Hasegawa H, Suzuki
Y, Hashimoto D, Enomoto N, Fujisawa T,
Nakamura Y, (fth 44, 5 H). Mouse Lung
CD103+ and CD11bhigh dendritic cells
preferentially induce distinct CD4+ T
cell responses.Am J Respir Cell Mol
Biol. 2011 (in press). (F#tdh YD)

5. Hasegawa H, Inui N, Suda T, Shibata K,
Nakamura Y, (i34, 5%&H).
Expressions of multidrug resistance
protein 1 and multidrug
resistance—associated protein 1 in
lung dendritic cells. Life Sci. 2011
Aug 15;89(7-8) :282-7. (#aid V)

6. SuzukiV, Suda T, (fh. 1244, 2% H) Inui
N, Nakano Y, Nakamura H, Chida K. Serum
activity of indoleamine
2, 3—dioxygenase predicts prognosis of
community—acquired pneumonia. J Infect.
63(3):215-22, 2011. (&HHH V)

7. Nagata T, Koide Y. Induction of
Specific CD8 T Cells against
Intracellular Bacteria by CD8
T-Cell-Oriented Immunization
Approaches. J Biomed
Biotechnol. 764542, 2010 (£ #t72 L)

8. Furuhashi K, Suda T, Nakamura Y, (fti 8
%, 3%&H). Increased expression of
YKL-40, a chitinase-like protein, in
serum and lung of patients with
idiopathic pulmonary fibrosis. Respir
Med, 2010. (&EFHH V)

9. Suda T, Kono M, Nakamura Y, (it 15 4,
3#H).Distinct prognosis of
idiopathic nonspecific interstitial



10.

11.

12.

13.

14.

15.

16.

17.

pneumonia (NSIP) fulfilling criteria
for undifferentiated connective tissue
disease (UCTD). Respir Med 104:1527-34,
2010. (BEHH V)

Karayama M, Inui N, Suda T, Nakamura Y,
(fth 2 44, 4% H). Antiendothelial Cell
Antibodies in Patients With COPD. Chest.
138:1303-8. 2010. (H#dH V)

Eweda G, Suzuki D, Nagata T, (i 2 44,
3% H). Identification of murine
T-cell epitopes on low-molecular—mass
secretory proteins (CFP11, CFP17
andTB18.5) of Mycobacterium
tuberculosis. Vaccine. 2010 Jun
23;28(29) :4616-25. (BEFHEHY)

Giermasz AS, Urban JA, Nakamura Y, ({th
44, 3%&H). Type-1 polarized
dendritic cells primed for high IL-12
production show enhanced activity as
cancer vaccines. 58(8):1329-36. 2009
(B&#&HY)

Uto T, Takehara Y, Nakamura Y, ({th6
%, 3Z&H). Higher sensitivity and
specificity for diffusion-weighted
imaging of malignant lung lesions
without apparent diffusion coefficient
quantification. Radiology 252: 247-254,
2009.

Suda T, Kaida Y, Nakamura Y, ({8 11 4,
3%H). Acute exacerbation of
interstitial pneumonia associated with
collagen vascular diseases. Respir Med
103: 846-853, 2009. (&EFHY)
Uchiyama H, Suda T, Nakamura Y, (4t 12
%2, 3%&HB) Alterrations in Smoking
Habits Are Associated With Acute
FEosinophilic Pneumonia. Chest 133(5)
1174-1180, 2008. (&EFHHY)

Ozawa Y, Suda T, Nagata T, Hashimoto D,
Nakamura Y, (854, 5ZH). Mucosal
vaccine using CTL epitope—pulsed
dendritic cell confers protection for
intracellular pathogen. Am J Respir
Cell Mol Biol 41: 440-448, 2009. (&
FEhl)

Fujisawa T, Suda T, Matsuda H, Inui N,
Nakamura Y, ({th 74, 5 Z&H) :Real-time
PCR is more specific than conventional
PCR for induced sputum diagnosis of
Pneumocystis pneumonia in
immunocompromised patients without HIV
infection. Respirology:203-9, 2009.
(BF&HY)

18. Kuroishi S, Suda T, Fujisawa T, Ide K,
Inui N, Nakamura Y, ({2 %, 6Z&EH).
Epithelial-mesenchymal transition
induced by transforming growth
factor-betal in mouse tracheal
epithelial cells. Respirology 14:
828-837, 2009. (E#HHY)

19. Suzuki Y, Suda T, Furuhashi K, Suzuki
M, Fujie M, Hahimoto D, Nakamura Y,
(fth 3 44, 72 H). Increased serum

kynurenine/tryptophan ratio
correlates with disease progression in
lung cancer. Lung Cancer 67: 361-365,
2010. (EHEH V)

20. Ozawa Y, Suda T, (h 84, 23%&H).
Cumulative incidence of and predictive
factors for lung cancer in IPF.
Respirology 14: 723-728, 2009.

(FaHR] G4t

. Nakamura Y, Suda T, Kono M, (ffi8 4,
1% H) ; Rheumatoid Lung Disease:
Analysis of Biopsy—proven 54 Cases,
16th Congress of the Asian Pasific
Society of Respirology 2011, Shanghai
(Shanghai, China)

2. Nakamura Y., Suda T, Kono M, (fth 9 4,
1% H) Prognostic Significance Of
Histopahotlogic And Radiographic
Pattern In Interstitial Lung Disease:
Associated With Rheumatoid
Arthritis_:American Thoracic Society
International Conference
2011, (Denver, USA)

3. Kono M, Nakamura Y, M Kato ({12 44,
2 %& H)Enhancement Of Protective
Immunity Against An Intracellular
Bacterium Usinig Type—1 Polarized
Dendritic CellsAmerican Thoracic
Society. 2011.05.13. (Denver, USA)

4. Kato M, Nakamura Y, Ozawa Y, (fth 6 4,
2 % H)Enhancement Of Anti-Tumor
Immunity With Superantigen—Pulsed
Dendritic Cells. American Thoracic
Society. 2010. 05. 14. (New Orleans, USA)

5. Nakamura.Y, T.Suda, Y.Kaida, ({7 4 1

#H) The Incidence of Lung Cancer in

Fibrotic Interstitial Pneumonia:

Idiopathic Versus Collagen Vascular

Disease related Histologic Subtypes.

American Thoracic Society

International Conference 2010 (New
Orleans, USA)

1




(XEF) G4
Lo HPREREE A/SA 1 A R U — AT,

THeEmE, ¥ - ARRETFE~ =
=7, FILE, HOR, 119 - 122, 2011
i,

2. WATRKER MesirRE, MRSt T
B BN, THEERE, - NE
BEFH~=a 7L, ML, HIT,
127-130, 2011 4.

3. HAHAEL Z7rrXYr, TAEY—
Lo THEEWE, PPRIEET &
Ty IV RT w7108 ETH AR, AL,
B, 152-154, 2009 4F.

4. HHRFEREE ~RZ27 U7, LRFF T
M4 EfmE, MERSRET vy vy L
RN v 27 108 SETH AR, FETLE:, B,
298-299, 2009 4E.

(ZDfh)

IR ERRTH ZNE (R ERNEL
A==
http://hamamatsu-lung. com/

6. WFIERHAK

(D) WFFeAR RS

ikl #EAER (NAKAMURA YUTARO)
IR ERLR S - EFE R IwRT - BhZ
s %5 60436962

(2) Wrge sz

ZHH  F&3C (SUDA TAKAFUMI)
AR ERR Y « =5 - BhE
W& %5 30291397

K A (NAGATA TOSHI)
AN ERIR T « [R5 - B
W& %5 1 90275024

(3) ke s 1178
¥ HEA (KONO MASATO)
TEANERI AR « JEERE « Kepart

HNiE BN (KATO MASATO)
A SR SV

Pawel Kalinski
University of Pittsburgh, Department of
Surgery

Adam S Giermasz
University of California San Francisco,
Department of Hematology/Oncology



