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INVOLVMENT OF TH17 CELLS IN TUMOR ANGIOGENESIS INDUCED BY INTERACION

BETWEEN NON-SMALL CELL LUNG CANCER CELLS AND INTERSTITIAL STROMAL CELLS
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WFFER R OMEEL (F32) © Thl7 cells were isolated and culture supernatants were collected.
Culture supernatants of Th17 cells were found to have the activity to induce neovascular

formation, and this activity was inhibited, in part, by an anti—-IL-17 antibody.
AR RE A
(GHHEAL : )
[ERE S EESEE & &t
20104 EE 2, 200, 000 660, 000 2, 860, 000
201 14E 700, 000 210, 000 910, 000
201 24K 700, 000 210, 000 910, 000
R
T
¥ 3, 600, 000 1, 080, 000 4, 680, 000
WFFEo e« R
BHFEE D8 - MH © NESRERIRIES: - IERSENE
¥—U—NR: YA bhAr Mg, Thl 7 ffa, mEHE, mEHERT

1. AFZEBRAA 4 A DY =

FxDOZNETOMIEIZEL Y, CD4 T g kL
REEASHD TL-17 2SE s B A K+ T
H Y NI O K OVE IZEE R & 11
HFHZE, LR YA AR Z—ZL D
IL-17 Z a8 A LML, Bkors
M= Neo [MtMEEE T % B 5 FEA LTZE
I L CL [fR~ 7 ATOD invivo @
WM ERICREST D 2 &, IL-17 2+
HEON U 7 8 0 e L el 1 A2 8 AR E A HE R L
JeE KRR OO I S FE S IS N5 Z b e
EMRBH G N E 7o 72 (Numasaki et al.,
Blood 2003), & HiT. IL-17 1X3E/INAH M Nl

JeE MR 0> T B 7 ifn 4 T AR IR 7 1L-8, ENA-T78
KON GRO-a OEAZRETLZ EITLD,
FE /N A At R0 A oD IS ofn A B AE RE & 1Y 5
4252 &, IL-17 cDNA Z B FEA LI
JINHERA R AL, SCID ~ ™7 AT invivo
DTEN TR 5 = & . RT-PCR {EIZ L D5 #
FFCHI 60 Yo D T4 H FE /IS T e fiti g KAk
T IL-17 mRNA DR BZED v, filisihsk
TO IL-17 mRNA OFEBLE & (&5 13 0E
OFER®H 5 Z & ARG AL TORE
DFEE. BT IL-17 ZEAL TV 5D
AR IR LTV D T Mk
ZEAMEK THDH L EREL L

N

&

H



(Numasaki et al., J. Immunol. 2005), =
7o IL-17 25 il ZE M 2> & @ VEGF X0
HGF 7¢ & 2 FEEH O 10 & B £ K1 D FE A % 1
95 Z & (Numasaki et al., Immunol.
Lett. 2004) . IL-17 7% bFGF, HGF J}U® VEGF
DT 5 M8 PN A O HE 5 % B 585 5
Z & 5T L7 (Takahashi et al.,
Immunol. Lett. 2005), IL-17 % EA 9 5
CD4 T HEMIZ. T helper type 1 (Thl) =2 Th2
MR X2 A2 0 T ~ 18—
subset Th17 ffATH D Z ENWME iz
(Nat. Immunol. 2005), Thl7 fja &% & o
BEIMRICE LTIk, MR o pEL T DA
Th17 HMIMIZHEM L. IL-17 DPEA 2984
A2 L (J. Immunol. 2007). X SIZPREYE
& ORMYIM naive CD4 T #MfLDHESERIZT
BWHESLC IL-17 Z AT 5 Thi7 Hifass
FE N, INEREEMEARIC Th17 MR EICE
HLTWDZ ENRMRE SN (Proc. Natl.
Acad. Sci. U S A. 2008), F&x 1LfH AK
R4 CD4 T MM X v Th17 #RA 23K L.
Th17 SHERE & FE /DN e A e <o sk A 27
Jaz FhT o AT L THERL, BIKTO
VEGF 72 & O ZFEFH O M E #Hi LR 1 DI & %
HE L, HEEEREHE T oo i B AR R O EE N
Th17 HERE, e A e <o Al il ki 25 4 e 2 B
TR LB OB R IR T ORI iz L T
3~T EREEESL R L2 RE L, Fix
%, ZAVE TOWFFEAER K UM OfF5E 7 L —
T OMTEERE A Rz, Th17 T IL-17 72
EOWMER T ZEATH L TEHELY
BT A chHy . U8kt IFN-gamma
EREAETH L TMERELZAET S Thi
e & M A 2R 25 Thi7 Mgo N
FURZ IV AERNOMEFEEZ L X2 L
—3a L TWDD TRV EHEMH LT
A

2. WHEOHM
JEREE~ 7 07 7 — /ﬁ&&i%&@ Tp
L A¥EOBGE 2 It 3 o &El 2 M5 &8 %

LN TERY kD — @T%éTM?ﬁ
JaA, IMEBAZRET HEMIEEEHT D
MlaTH Y, E-EEMEAEERIC X0 D
BRI L, FE/INHI S O HEHE A (e
HEWIH LW EZH LT D,

3. WOk

Tm7%@ﬁm%%$%ﬁ@¢é%@?%5
ZEEREAT D0 *9° Th17 M %%
B ) T e calt ELILNAFEﬁw THES
> NCHEET S, HEEL7Z Thi7 Mlaokis
RIEIT, FrAEME ST HIEEN S D0 E
anglogenems kit ZHWTHRFT5, &6
2. SCID =7 AMX% T Thli7T Z HW7-
matrigel assay M TN mouse dorsal air sac

assay &fTV, —HBOEBR TIXHEFEUAZ H

VWC Th17 #lfa o i & ﬁi%ﬁ% E3 5
K% FRET 5, &IT, CEA | ﬁmféTM7
AR 2 N THICHER, & 512 MHC class 11
ZHRBLL TV DI 2 ER L, 2o
R 2 F U IR /INHD e Al A B L R R LT
ﬁm?éTM7ﬂm%@ib\:ﬂ%@%m
ERWD Z LD AKRANT ThiT fijan
S5 —MVECRE ALAE R X 0 ka0 L A &
feite U, FE/NFRa i O HE5E % Bh K5 5 il
ThHbBI L%, SCID ~ 7 AIZIE/ AN s
ZBA L7 in vivo OFR THRI1T 5,

4. WFFRE
%%&f?/%47@%%m#6mﬁﬁb
STBEVE Co B L7 BiEZER X D | human CD4 T
Cell IsolationKit IT (Miltenyi Biotec) %
fEH LT CD4 T #lfa% HiEE L 7=, Anti-human
CD3  monoclonal  antibody  (mAb) L
anti—-human CD28 mAb % coating L 7=
culture plate T, HEEL7- CD4 T fifa%
IL-23 fFEFIZ7~1 4 AREE#E L, IL-17A
FEAEZ R E T2 ThiT Mz 355 - HhE X
7=, [ #EIZ., anti-human CD3 mAb &
anti—-human CD28 mAb % coating L 7=
culture plate T, ZyBEL7= CD4 T fijla%
IL-12 fFAETIC 7~14 [MEg#EL,
IFN-gamma PEAE & FF8 L 95 Thl Ml %37
. G ST, BEEE L 7MIiE R o Thi7
Ja KON Thl MO EEREZ | % 2 OO
IL-17A & IFN-gamma OFMAIANIEELZ flow
cytometry CHRFT LAERE L7c, #FE - HFH X
Wz o Thl7 Mgk OY Thl iz e
b IL-17A PEAMIR S BEX >~ N R Oe |
IFN gamma PEAEFNR T BES » F CHBET B
WCHEh U7, 2BEL 7= Th17 Mgz & 6
c: IL—23 fE1E FIZ anti-human CD3 mAb &
anti-human CD28 mAb THIBL L. £ Lik%
PR L7z, [RIERIC, 0B L 72 Thl Mifln4z &
51z IL-12 f#7E FIZ anti—human CD3 mAb
L anti-human CD28 mAb THIK L. & k
HEEE L7z, Th17 MifaoB:#& EiEH M e
HrAEEM A2 A9 50y, angiogenesis kit %
FAWTHE Lz, ZOR%E., Thi7 Mo
T EENMEZHETHDIEEEETDHZ &
AHBI L7z, Th17 MldosiE LIEnAE T 5
mﬁ%ﬁéﬁéﬁri Pr IL-17A BHERA
CEVWETHZENHHALLE, S BIC
Th17 i o B 2% EiE A human dermal
microvascular endothelial cell (HMVEC) @
WEAE 2RI 2 D Et L7z fEF. Thl17 #f
D& EiEIX. IMVEC ik z{ettd 252 &
AV U7z, F7=. Th17 Fpa, Jiifes fmpe & o8
PRMESE R A2 R T &, a v ber—0
BEE R & el U CRER IR P o I B A R+
RENEEICEMNT S 2 &2 R Lz, Thi7
ﬁ%%waMDvﬁx@%%WiD@@
BELESEASIT, 2 he— Loz ks



L 7o etk oD HEOH & bl U CHis (2 28
BT b ol

5. ERRERLE
(RFFEAREESE . WFZE 03 M ONHLEERF 2234 12
X THR)

GEEamsC) (BH6 1)
A distinct regulatory role of Thl7
cytokines IL-17A and IL-17F in chemokine
secretion from lung microvascular
endothelial cells, Fujie H, NiuK, Ohba M,
Tomioka Y, Kitazawa H., Nagashima K, Ohrui
T. Numasaki M. Inflammation . 35,
1119-1131, 2012, (EHHY)
doi: 10.1007/s10753-011-9419-0.

2. Adenoviruses—mediated transduction of
human oesophageal carcinoma cells with the
interferon— A genes produced anti—tumour
effects, Li Q. Kawamura K, Okamoto S, Fujie
H. Numasaki M, Namba M., Nagata M, Shimada
H. Kobayashi H, Tagawa M. Brit. J. Cancer.
105, 1302-1132, 2011, (&EFHHY)

doi: 10.1038/bjc. 2011. 379.

3.  Antitumor activity of type III
interferon alone or in combination with
type I interferon against human non—small

cell lung cancer. Fujie H., Tanaka T,
Tagawa M, Kaijun N, Watanabe M, Suzuki

T. Nakayama K. Numasaki M. Cancer Sci. .
102, 1977-1990, 2011, (FEHH V)
doi: 10.1111/j.1349-7006. 2011. 02079. x.

4. Toll-1ike receptor—2—activating
bifidobacteria strains differentially
regulate inflammatory cytokines in the
porcine intestinal  epithelial cell
culture system: finding new
anti—inflammatory immunobiotic, FujieH.
Villena J. TohnoM, MorieK, ShimazuT.
AsoH, SudaY, ShimosatoT, Iwabuchi N,
Xiao JZ. Yaeshima T. Iwatsuki K, Saito
T. Numasaki M, KitazawaH, FEMS Immunol.
Med. Microbiol.. 63. 129-139. 2011, (#
M)

doi: 10.1111/j.1574-695X. 2011. 00837. x.

5. Molecular cloning, tissue expression,
and subcellular localization of porcine
peptidoglycan recognition proteins 3 and
4. Ueda W, TohnoM, ShimazuT. FujieH,
Aso H, Kawai Y, Numasaki M, Saito T,
Kitazawa H, Vet. Immunol. Immunopathol.,
143, 148-154, 2011, (&EFEH D)

doi: 10.1016/j. vetimm. 2011. 05. 026.

6. Interferon—lambda induces Gl phase
arrest or apoptosis in oesophageal
carcinoma cells and produces anti-tumour
effects in combination with anti-cancer
agents. Li Q. Kawamura K., Ma G, Iwata
F. Numasaki M. Suzuki N, Shimada H.
Tagawa M, Eur. J. Cancer, 46, 180-190,
2010, (&FEdH V)

doi: 10.1016/j. ejca. 2009. 10. 002.

(FEFEER) Gt

1. Fujie H, Villena J. Tohno M, Morie K.,
Shimazu T, Aso H, Suda Y, Shimosato T,
Iwabuchi N, Xiao JZ. Yaeshima T, Iwatsuki
K. Numasaki M, Kawai Y, Saito T, Kitazawa
H . Toll-like receptor-2 activating

bifidobacteria strains regulate
inflammatory responces in porcine
intestinal epithelial cells. 4th FEMS

Congress of European Microbiologists, 2011

FeH, AARA

2. WBTRR, HFFRER, Th17 A1 M1 v
. R T A RKIE L i — 3RIE,
HERICBITHILED A=A LEEL—, H
5 1 [A] H ARREWL 857 AR . 2011 47 4
A, #IX

3. BFo &, HIKSEK., IL-17 cytokine
family IL-17A, IL-17A/F K% IL-17F 12 &
4508 FRAIR D A 1 A REE DRI,
5 1 [B] H ARPEWL 572 AN . 2011 47 4
A, K

4. BOEbL B 2, WIRRIE, IL-17 1%, M
WM D72 7 204 PNiFEET S
NK cell DIEMALIZ X 0 EE O Niifizf 2 M|
T 5. H5 1[0 HARMEWZRFR I HRE S
2011 £ 4 A, HR

5. FERVLEE, H)IPHER, HIRZER, TL-17 1%
MENEZMIaD 7 Z 7 24> DB %
IR T 5 2 LT X 0 SO SR & 9
%, 5 69 [Bl H AP kR as, 2010 429
A. Kk

6. HJIHERC, JIATAAR T, WA s $5E],
TRITRIEZ, /REL, FETRE, BiEde, &
W, A F—Txa T KRBT
U A VA KD EIED KT D BRI R
R. B 69 Bl H AR TR, 2010 429
A. KB

7. Msatoshi Tagawa. Quanhai Li. Kiyoko
Kawamura ., Shinya Okamoto. Shan Yang.




Hiroshi Kobayashi. Muneo Numasaki. Yuji
Tada, Kenzo Hiroshima, and Hideaki Shimada
Adenoviruses—mediated expression and
cell-mediated delivery of
interferon—lambda produced anti-tumor
effects to human esophageal carcinoma 7in
vivo. ASGCT 2010 Clinical Trials Training
Course and 13th Annual Meeting., 2010 & 5
H. 7AUD

8. Msatoshi Tagawa. Quanhai Li. Kiyoko
Kawamura., Shinya Okamoto. Shan Yang. Hitomi
Fujie. Muneo Numasaki., Hideaki Shimada.

and Hiroshi Kobayashi .
Adenoviruses—mediated expression and
cell-mediated delivery of

interferon—lambda achieve anti—tumor
effects 7n vivo. & 16 [A] H K& & FI1RIEF
2. 2010424 H ., AR

9. Hitomi Fujie. Muneo Numasaki . and
Hidenori Takahash. The additive
cytostatic effect of Type 1 and Type I
IFNs against human NSCLC. % 50 [A] H AR
Wgn P TS 2010 4F 4 A, UEB

() G117

1. Fujie H . Numasaki M. Type 111
Interferons 1L-28 and IL-29: Novel
Interferon Family Members with
Therapeutic Potential in Cancer Therapy.
In Advancements in Tumor Immunotherapy and
Cancer Vaccines, edited by Arnouk H. .
InTech, Rijeka, Croatia, 175-196, 2011,
(FEHE7 L)

(£ D)
==
http://www. josai. ac. jp/  facpharm/pharma
4/yk/department_of nutritional_physiolo
gy. html

6. WFIER

(W WFgEfFEE Bl 7k
(NUMASAKI MUNEO)
WFgeE s 50344677

Q) Mgt IR oh—
(HAGIWARA KOUITI)
WrgeE 00240705

(3)HHEMFZEE W)l R
(TAGAWA MASATOSHI)
WreE S+ 20171281



http://www.josai.ac.jp/~facpharm/pharma4/yk/department_of_nutritional_physiology.html
http://www.josai.ac.jp/~facpharm/pharma4/yk/department_of_nutritional_physiology.html
http://www.josai.ac.jp/~facpharm/pharma4/yk/department_of_nutritional_physiology.html

