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CXCL14/BRAK is a multifunctional tumor suppressor
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Objectives: The aim of this study was to determine whether or not chemokine BRAK/ CXCL14
transgenic (Tg) mice would show resistance to carcinogenesis, tumor growth and tumor
metastasis. Methods: Wild type C57BL/6 (Wt) or Tg mice were injected intraperitoneally
with 12 mg/kg body weight azoxymethane followed by intermittent addition of 3 % dextran
sodium sulfate in the drinking water. We also injected tumor cells subcutaneously or via
a tail vein of the mice. Results: No difference of body weight was observed between Wt
and Tg mice but the rate of colorectal cancer was nearly ten times higher (/0.001) in
Wt mice than in Tg ones. Size of transplanted tumors and the number of metastatic foci
on the lung of the animals were always significantly lower in the Tg that those in the
Wt. Survival rates of the melanoma cell injected Tg mice were significantly higher than
those of Wt. Conclusion: The Tg mice showed resistance to carcinogenesis, tumor growth
and tumor cell metastasis, indicating BRAK/ CXCL14 has multifunctional effects on tumor

suppression.
AR TE HR

(SFEHAL - [)

[ERES S R a &t

201 04E 9, 700, 000 2,910, 000 12,610, 000

201 14%E 2, 800, 000 840, 000 3, 640, 000

201 24%E 2, 800, 000 840, 000 3, 640, 000

FHE 0 0 0

P 0 0 0

i 15, 300, 000 4, 590, 000, 19, 890, 000

WFZE53 B« RIS B
Bt o8 - ME - 5 - ERIEG S

XU — R IR T rEhA v, B BIVER O 22 s



1. WML DY &

e BRI - 52 25K (BGFR) BRE R 0 7 7 4
F=7 (£ L y¥) 1T BRAK OFBLEZH LT
B R A3 5 -

BRAK D881 & B0 D BIfR 2 B & 2
T 5721, HSC-3 M % ~ v A I A
#%, EGFR FHEA] (f Ly ) AMERD &,
JEEEPN 0 BRAK mRNA O3, EF - T, JiF
B D/ NS Z 572, —J7, BRAK mRNA o |
FH LW OER XM LRy o Tz, 20
TEMBIEFMIBICR 6D X 57 BRAK &
IGFDOFBE L~ )LD EFIX in vivo lZBIT 5
R OBFEIH 2K =92 E RS e
72 >7- (Ozawa, Kato, Hata et al., Cancer
Sci. 2009),

BRAK B 28 ALLE NI AV =7
~ U A TEGIHIEN 2R

X 51T, C57BL/6 ~ 7 A|Z BRAK i&fn 1 % 7
HilFE I &4, M BRAK fEABAERI~ T 20
10fERSEBT LN IV AY 2=y
(Te) vV A%F LT, ZD~U R
Lung Carcinoma (LLC)#lfcd 5\ idHEMEE M
M 2 BT 5 &, g O A - HE R ] 23
B 5NT=0T, BRAK IZAERPNICIAAES 5 &S
HERIHIE T &5 2 bl BAEER O 85
HERROINHENL 3 RHD Tg v 7 A TR S L
7o DT, MG OMERINE]IL BRAK B EA
WX DR A N~ T 2OEE#ERIEHER &
a1 OREORE R Tl <, &\ BRAK D%
BLANE I O WA - EERIMEN BN TN D L E
Z bbb (SRR, EEMA, MWE—R
fitl, 55 54 [l H A O st F
F7-, Bex OFEFRIT BRAK NEASHENE /21 T
<, MitiE, R SRCNE oo T R B R
AT ZERHALNE ST,

2. MFREOHEB
BrHUE IR 7 BRAK 0D FSELHIAE & 5 7

Lewis

RFMREZFER) .

5y TR 8RB Sy T d D BRAK O BT
i, IR L ST 272D
TD 3 DOBEBICHA A K> THEEZIT I,
(1) BRAK &A=& BLHIHH D 47+ Htk
(2) Fex MBVERL L7z BRAKTg ~ 7 A DI
W, 3 L ON3) O O IS 2 iR
T2,
3. WFGED F ik
(1) BRAK D3EA= T FEHLHIE 0D 75 1B
SR (DPEE) Ml Cd 5 HSC-2 & 5\
1% HSC-3 Mlfa A VT Fl 2 D MRSkt
T HAMLD BRAK BAR T DIEEL & Z DR,
FRlICHRNOERE 2> 7T VIRERTH D
MAP % —F D52 >V TR,
(2) BRAK/CXCL14 hTF v AV xz=vw I~ A
DFEINHI AL -
BRAK % 7 2E 7% C57BL/6 (Wt) = 7 A DRIZE A
L., B AR~ w7 2 (ifin 0 BRAK 836 & % Ing/mL)
® 10 55 (8-14 ng/mL) @ BRAK ZFEHL L T\
HZ3FRMDOBIT LAY 2= 7 (Tg) =T A
AR L, ORI D ER 2~
(3) Tg ~ U ADFEHAREIM G A :
FEAIRD 2 BEFIRE 0 AL (FEBRIOIGHSRS) |
~ U AfOREEE E . v U ADFH DO
AR, IHIT, EOWEEZTTZ,
4. BFZERR
(1) BRAK D& {1 F& B 1 D 55 7 FAE
ERK MAP & F-—E O iE Ak (U »B2k) 13 BRAK
BARFOREBZIH L, —J7. p38 MAP F 7
— B OIEMAbIL BRAK BIn 1 DB &L L
72, & 51T ERK & p38 6 & OF A 23 BRAK
BIEFORBHEICERERBHEELZ L TND
ZERHLMNIR o= (X 1),
(2) BRAKTg ~ ™7 A O ik ks
BRAKTg 23, F&Jiafe, HeMfa o HEFEm e |
ORI FE D 3 DD T O Z i
DT EEHBMTLT,



éﬁ"aﬂﬁ» OO FEER )y TR
Q:) B : V
o
& §:F__ Gefitinib ei—
-
l AhSE
MERaE | !
ey <®

SB 203580
PD 169316
THESID

CXCL14/BRAK i&{&F

X 1. Ff & OFLIZ L 5 BRAK & s 178 H
D4y FAE

(3) Tg ~ U ADFEHAREIM G A

B B AAREM I 2 A LT Tz W
T BRAK Tg ~ 7 ADHN Wt ~ 7 ALY fili~
DEBENA B o, ARG
MDA T 51E EWHEOEFED T
RELRY, EAMEE 3 TTIT W v7 &
DAETFEN 50%I12%F LT Tg =7 A TiE 100%
Thole, £/, Tg v~V AD B ML
NK MR DIFLEICARIF LT,

BRAKTg ~ 7 A% 2 4% L C HIZHER, #
B 2R S 720 0 T, BRAK 13 O #11H)
5 F & LTCRIEM DRV RRIERFE D729
DHTERE LTHHATHA I,

5. FERFERmmLE
(TR WFFESHHAE M O TSR 1
=Y
UdERERm3C) (Gl 16 1)
FHRHODI %L
1. Hata R: A new strategy to find targets
for anticancer therapy: Chemokine
CXCL14/BRAK is a multifunctional
tumor suppressor for head and neck
squamous cell carcinoma. ISRN
Otolaryngology, T B O v,
2012, ID797619, pl-12, 2012

(http://www. hindawi. com/isrn/otolar
yngology/2012/797619/)

Miyamoto C, Maehata Y, Ozawa S, Ikoma
T, Kubota E, Izukuri K, Kato Y, Hata
R, Lee M-C: Fasudil suppresses
fibrosarcoma growth by stimulating
secretion of the chemokine
CXCL14/BRAK. Journal of
Pharmacological Sciences, &acd ¥,
120, 241-249, 2012. (https://www. jstag
e. jst. go. jp/article/jphs/120/3/120_
12177FP/_article)

Ikoma T., Ozawa S., Suzuki K., Kondo
T., Maehata Y., Lee MC., Hata R.,
Kubota E.: Calcium—calmodulin
signaling induced by epithelial cell
differentiation upregulates
BRAK/CXCL14 expression via the
binding of SP1 to the BRAK promoter
region. Biochemical Biophysical
Research Communications, &mtd ¥,
420, 217-222, 2012. (http://dx. doi. org
/10. 1016/ j. bbrc. 2012. 01. 157)

S PE—HR MAP ¥ F—E DY T X AT
LSLTNIO 78 V) 274 = ISl Nl Rl /N
AN & 51 A L CXCL14/BRAK D%
oo, Ak, AR,
83(8) :731-736, 2011. ( www. jbsoc. or. j
p/event/magazine/pdf/83-08-06. pdf )
Yamamoto T, Yamashita A, Yamada K,
Hata R. *Immunohistochemical
localization of chemokine CXCL14 in
rat hypothalamic neurons. Neurosci
Lett. #FEdH D, 487(3): 335-340,
2011. (http://dx. doi. org/10. 1016/j.n
eulet. 2010. 10. 051)

Fukunishi N, Katoh I, Tomomori Y,

Tsukinoki K, Hata R, Nakano A, Ikawa




10.

Y, Kurata S: Induction of dNp63 by the

newly identified keratinocyte—
specific transforming growth factor b
signaling pathway with smad2 and IkB
kinase o in squamous cell carcinoma
Neoplasia, & ¥t & U , 12(12) :

969-979, 2010. (http://www.ncbi.nlm.

nih. gov/pme/articles/PMC3003132/)

Yajima N, Izukuri K, Hata R:

Production of conditional knockout
mice for chemokine BMAC/cxcll4 gene
by Cre/loxP system. Inflammation and
Regeneration, # &t & v , 30(6) :
536-541, 2010.
(https://www. jstage. jst. go. jp/artic
le/inflammregen/30/6/30_6_536/_arti
cle)

Maehata Y, Ozawa S, Kobayashi K, Kato
Y, Yoshino F, Miyamoto C, Izukuri K,
Kubota E, Hata R, Lee MC: Reactive
(ROS)
Expression of BRAK/CXCL14 in Human

Oxygen Species Reduce the
Head and Neck Squamous Cell Carcinoma
Cells. Free Radical Research, ##Hid
v, 44(8):
(http://informahealthcare. com/doi/a

bs/10. 3109/10715762. 2010. 490836)

913-924 2010

ITzukuri K, Ito S, Nozaki N, Yajima N,
Iwamiya M, Kawahara S, Suzuki K,

Kubota E, Hata R: Determination of

serum BRAK/CXCL14 levels in healthy
volunteers. Laboratory Medicine, #&
o b, 4108):
(http://labmed. ascpjournals. org/con
tent/41/8/478. full)

478-482, 2010.

Ito S, Ozawa S, Ikoma T, Yajima N,
Kiyono T, Hata R.: Expression of a

chemokine BRAK/CXCL14 in oral floor

11.

12.

13.

14.

carcinoma cells reduces

the settlement rate of

the cells and suppresses
their proliferation in vivo.
Biomedical Research, & #t & V ,
31(3): 199-206, 2010. (https://www.

jstage. jst. go. jp/article/biomedres/
31/3/31.3_199/_article)
Izukuri K, Suzuki K, Yajima N, Ozawa

S, Ito S, Kubota E, Hata R: Chemokine

CXCL14/BRAK transgenic mice suppress
growth of carcinoma cell transplants.
Research, # 7t » 0 ,
19(6) : 1109-17, 2010. (http://link.
springer. com/article/10. 1007%2Fs112
48-010-9384-7)

Transgenic

Ozawa S, Ito S, Kato Y, Kubota E, Hata

R: Human p38delta MAP kinase mediates
UV irradiation induced up—regulation
of the gene expression of chemokine
BRAK/CXCL14. Biochemical Biophysical
B DD,

2010.

Research Communications,
396 (4) : 1060-1064,
(http://www. sciencedirect. com/scien
ce/article/pii/S0006291X10009630)

Komori R., Ozawa S., Kato Y., Shinji
Functional

H., Kimoto S, Hata R.:

characterization of proximal

promoter of gene for human

BRAK/CXCL14, a tumor—suppressing
chemokine. Biomedical Research, Zr#Ht
HV, 31(2):123-31, 2010. (Received,
International Association of Dental
Research (IADR) Hatton Travel Award)
(https://www. jstage. jst. go. jp/artic
le/biomedres/31/2/31_2_123/_article
)

Sato K, Ozawa S, Izukuri K, Kato Y,




Hata R: Expression of

tumor—suppressing chemokine
BRAK/CXCL14 reduces cell migration
rate of HSC-3 tongue carcinoma cells
and stimulates attachment to collagen
and formation of elongated focal
adhesions in vitro. Cell Biology
International, &t & ¥ , 348(5):
513-22, 2010. ( http://www. cellbiolin
t.org/cbi/034/0513/cbi0340513. htm)

(FRFEEK] (43 1F)

FHe b OO I % Gk

1.

Hata R, Izukuri K, Kato Y, Takeda K,
Kiyono T, Mukaida N, Taniguchi M: NK
cells are indispensable for
suppression of tumor growth and
metastasis in transgenic mice
over—expressing chemokine
CXCL14/BRAK. American Association
for Cancer Research Annual Meeting
2012, Chicago, USA, 2012. 4. 2.

Hata R, Izukuri K, Kato Y: Expression
of chemokine CXCL14/BRAK suppresses
tumor cell metastasis. 90th

International Association for Dental

Research, IguassuFalls, Brazil, 2012.

6. 23.

Maehata Y, Ozawa S, Yoshino F,
Kobayashi K, Miyamoto C, Kato Y., Hata
R, Lee M-C: Reactive oxygen species
reduce the production of BRAK/CXCL14
in human head and neck squamous cell
carcinoma cells. The EMBO Meeting,
Nice, France, 2012. 9. 22-25
Miyamoto C., Maehata Y, Ozawa S.,
Ikoma T., Hata R., Lee M-C: ROCK

Inhibitor Fasudil suppresses growth

of fibrosarcoma by
stimulating secretion of chemokine
CXCL14/BRAK. The EMBO Meeting, Nice
France. 2012. 9. 22-25.
Hata R, Izukuri K, Kato Y, Takeda K,
Kiyono T, Mukaida N, Taniguchi M:
Expression of chemokine BRAK/CXCL14
suppresses tumor growth and
metastasis NK cell dependently and
increases survival rate of
tumor—bearing mice. 9th AACR—Japanese
Cancer Association Joint Conference
Maui, Hawaii, USA, 2013. 2. 24.
Hata R, Izukuri K, Kato Y. : Production
of transgenic mice resistant to
cancer cell growth and metastasis
—Toward Cancer Therapy using
Endogenous Tumor Suppressing
Chemokines—. 2nd International
Conference on Cancer Immunotherapy
and Immunomonitoring, Budapest
Hungary, 2011, 5.2-5. (Received: The
Outstanding Abstract and Selected
Oral Presentation Award)
Hata R, Izukuri K, Kato Y.: NK
cell-dependent suppression of tumor
growth and metastasis in CXCL14/BRAK
transgenic mice. Roche/Nature
Medicine Symposium on Cancer
Immunology and Immunotherapy, Nutley
New Jersey, USA. 2011.9.11-13
Miyamoto C., Maehata Y., Ozawa S.
Ikoma T., Komori R., Hata R. Lee M-
C: Fasudil, a specific inhibitor of
ROCK, stimulates secretion of CXCL
14/BRAK and suppresses tumor growth

in vivo. The EMBO meeting, Vienna,

Austria. 2011.9.10-13.



9. Hata R, Izukuri K, Suzuki K, Yajima
N, Ozawa S, Ito S, Kubota E: Chemokine
BRAK/CXCL14 is a multifunctional
tumor suppressor.88th General
Session & Exhibition of the TADR- 5th
General Session of the Pan European
Region of the IADR, Barcelona, Spain,
2010. 7. 14.

10. Hata R, Izukuri K, Suzuki K, Kato Y,
Yajima N, Ozawa S, Ito S, Kubota E:
Chemokine CXCL14/BRAK transgenic
mice suppress growth and metastasis

of carcinoma cells. 14th
International Congress of Immunology
2010. 8. 23.

11. Kato Y, Ozawa S, Maehata Y, Maeda T,
Kubota E, Tsukuda M, Miyazaki K, Hata
R. : Gene expression signatures at
acidic extracellular pH in
metastatic melanoma cells. Joint
MRS—-AACR Conference: Metastasis and
the Tumor Microenvironment
Philadelphia, PA. 2010.9.12-15

12. Hata R, Izukuri K, Kato Y: NK
cell-dependent suppression of tumor
growth and metastasis in CXCL14/BRAK
transgenic mice. Tumor Immunology:
Basic and Clinical Advances, Miami

Beach, FL. 2010.11.30-12.03

(PESEIA PEHE)
OmIREL G 11F)

AR ORI A R ONEFS A
FEAE M AR

MR - AR R
FEE : FEEF

F7  FEBH 2012-12330

HEEAFEHH : 2246 H30H
EWNs OB EWN

6. HFFTHELAE

(1) BFFEAREE

Y8 F&—BE (HATA RYU-ICHIRO)
PRZZ B R - B 0 - R 2%
e+ 0 10014276

() WHoEmHE

AKE PEVRES (MAEHATA YOUJIROU)
PRZ N B R - Bl =7 - G
TFgeE -+ 80410009

JEfE - F A (IZUKURT KAZUHITO)
PRZZ N B R - Bl = - G
e+« 90257296

% ¥EIE (KATO YASUMASA)
PP RS2 - Bl S0 - a2
ot 50214408

A M & (KURATA SHUNICHI)
FORERFE R R - HER R BT SEPT - R
gt 60140901



