

















DFE Z U4 2, CDCP1 OIS K A A 1213368
FHBHE3IFRIIT N == D ORFINGH 5 =
LDE, MT-SP1 23 Z O A B9~ "IREMEI L,
X -oT, MT-SP1 25 ¢ CDCP1 O#ifEsk B
AA EYWTT A Z L AR LT 5, MT-SP1 13,
FED AASCHERNE DI « BAEREIT A BI 5975 Z LA
LTS 10, FEid L, BEREc > TR SR
L3O NN a— A RGBT D IR bIRFIEDOTTHEIC
LV, IEFEHRRE i U CTERMEITBE N TN D 2 E D3R
HEXTRY M, MTSP1 13, BEMES iz nWTE

P EEND Z EDVRIBESNTWD 19, F7-, MT-SP1
\Z & % HGF RiBFAEOUINNL, #El7: HGF L%+
3L, FERE s, UPA RISKMAROUINNL, o=
BT ERMESNTND 920, —FHFD
CDCP1 13, JEHa B RE RO aEEE,
BHREICR . L QD Z S STV D Z D
9, MT-SP1 7% CDCP1 #YIWrd 5 Z &i%, izt
% CDCP1 OEERED—> T 2 eI R MERE DR
95 ETEETHD Z LAVREINS, £7-, MT-SP1
\2k % CDCP1 oUW —# T 5 = Enn(X 8, 6),
Z DO—ERO B SFEAI O SE IR ERE O RIEN
NTHDZ EDVREIND,

Matriptase (MT-SP1) siRNA %W k5 MT-SP1
FEEBHNH 2 L7= CDCP1 o llrmi<> CDCP1 o)
W28 AR % FAV V7= soft agar assay CIE, A549 Hll
Jlak & b UG, il = v =—3 i 23 e S iz
(=5, 7)., £>T, MT-SP1 2% % CDCP1 ffast
AA L DO—EOGIWTS, EIGIAFREIC B G5 2
ENREZ LN, ZIETIZ, CDCP1 O#flast KA
A L OUWE I L7HERERIE & LC, [AIRE 2 2B
Z o T HINEIEERE O HIE 23S STV D 20,
CDCP1 %, Z o 0B 7 gEAICEE S
5 CUB FAA & =DOF->THY, N Ko
CUBL RAA Ui EI D Z 22k, Mol
HEND ZENNhoTWS 2, KoT, [Aff2 &iE
BRI, Fnlidho CUB2 BLOXCUB3 KA A~
DEELTWD EEX BN TS, £72, MTSP1 2
1%, CDCP1 & [FERIZHIFA KA A 212 CUB R AA
UMZOFETHIENRESIN TS 2, ZHHH
7235, MT-SP1 & CDCP1 IZEBHV D CUB FAA
YENLTESL, 0% MT-SP1 2%, CDCP1 Off
gk KA A &YW LT CUBL RAA V& T 5
Z&ickv, CDCP1 A CUB2 5N CUB3 K *
A &S UClRfE 2 BfEREIEEL, ZORE2 &
RS PR RAT AR b BG4 2 ATREMENE 2 5
b,

MTSP1 & CDCP1 \ZTiET % CUB KA A D
7R RSN ORE 7 — R Tl 14.06~18.75%
L0, FHRIEHED 7228, Wil CUB RAA v
Wi, LT R B0 W-X-X-X-V-P 2FAE
THZLERER L, UL, B oidEmiisos —
A= L 5T, ZOT 3 BRI 5T —
TRRERE LTS, BERERCAY & U CIIAFAE L QU
7=. ZOEFIS MT-SP1 & CDCP1 Ofs&aEhLE LT
HERET D FTREMEDOMRFHZ DWW TS, A% OME TH 5,

T4, CDCP1 #iAiZ &5 CDCP1 YlrooBHEN,



HIBEPN CDCP1 > 7492 2 &L AAiE Sh
7229, ¥£7-, CDCP1 ffask KA1 0L, Fak
@ SFK {EMAIZEAGT 2 Z & bREiiz 29, il
M CDCP1 2%, CDCP1 & SFK ¥ X OVPKCS
DEEREN LTIZv 7T TH Y, RIGFEEAFIERE V
SOMMIEBIRE 2 HIEHT 5 = LB TND 2, OF
», CDCP1 #Ifst KA A s, #ifaPy CDCP1
T FINVOREE I LT EEORNE - BSBICEE ThH D
T EDVRREIN TV, L, EHRCRB N TED
KE7RBESEDS, RN OMSREIZEEE CTH H0NTH HMIC
1725 CWNRino Tz, ABFSEIZHVC, Matriptase
(MTSP1) siRNA (2 & %5 CDCP1 Yk o4l <o
CDCP1 OYIWHIHIZERMAZ S L7z CDCP1 DY
HC & 0 JEGIERAFERED IR S D Z MBI S
7= (®5,7), T, MTSP1 7 CDCP1 DYiiEs=
D—DTH5HZ EIVREN, MTSP1 2k % CDCP1
DIk, HKA CDCPL 27 /L oz B 5- LT
WD RIREMED R T2,

MT-SP1 |2 & %5 CDCP1 Ul L7z, [FIfE2 ik
TERRO FTHEME & HIBAN 27 - L O filfEl & DBSEIZ SV
T, SORDMBEDNETH D,

5. %58

AHFFEIZ X0, FEIZ 3V T MTSPL 28, CDCP1
RN L CUWr S ABEE TH D Z EavRENT, F
72, MT-SP1 |2 L % CDCP1 fifast K X A DUk,
FEHRO EIGIERTF R A 3 5 L CEETHDH Z
LAVRIB ST,

ZHBERDNS, MTSP1 Z4Er & L7 REREplES
CDCP1 YIWRHNL 2~ A7 T HHURR E0, 5% D
CDCP1 %4 LI oiifillcG A Ta L EEZX B
o,

A2 JSPS By JP 156K06890 DB A 21T
Fhii U7,

BEXH

1) T Uekita, L. Jia, M. Narisawa-Saito, J. Yokota,
T. Kiyono, and R. Sakai “CUB
domain-containing protein 1 is a novel
regulator of anoikis resistance in lung
adenocarcinoma”, Mol. Cell. Biol. 27[21] (2007),
pp. 7649-7660.

2) T Uekita, S. Fujii, Y. Miyazawa, A. Hashiguchi,
H. Abe, M. Sakamoto and R. Sakai

CUB

signaling 1is
essential for anchorage-independent survival of
lung cancer cells”, Cancer Sci. 104[7] (2013), pp.
865-870.

3) Y. Miyazawa, T. Uekita, N. Hiraoka, S. Fujii, T.
Kosuge, Y. Kanai, Y. Nojima and R. Sakai “CUB
domain-containing protein 1, a prognostic

“Suppression  of autophagy by

domain-containing protein 1

factor for human pancreatic cancers, promotes
cell migration and extracellular matrix
degradation”, Cancer Res. 70[12] (2010), pp.
5136-5146.

4) T. Uekita and R. Sakai “Roles of CUB
domain-containing protein 1 signaling in cancer
invasion and metastasis”, Cancer Sci. 102[11]
(2011), pp. 1943-1948.

5)  A. Wortmann, Y. He, E. 1. Deryugina, J.P.
Quigley and J. D. Hooper “The cell surface
glycoprotein CDCP1 in cancer—-insights,
opportunities, and challenges”, IUBMB Life.
61[71 (2009), pp. 723-730.

6) B. Casar, Y. He, M. Iconomou, J. D. Hooper, J. P.
Quigley and E. I. Deryugina “Blocking of
CDCP1 i
Akt-dependent survival and inhibits metastatic

through PARP1-mediated
apoptosis of cancer cells”, Oncogene. 31[35]
(2012), pp. 3924-3938.

7) A.S. Bhatt, H. Erdjument-Bromage, P. Tempst,
C. S. Craik and M. M. Moasser “Adhesion
signaling by a novel mitotic substrate of src

24[34] (2005), pp.

cleavage in  vivo  prevents

colonization

kinases”, Oncogene.
5333-5343.

8) Y. E. Shi, J. Torri, L. Yieh, A. Wellstein, M. E.
Lippman and R. B. Dickson “Identification and
Characterization of a Novel Matrix-degrading
Protease from Hormone-dependent Human
Breast Cancer Cells” Cancer Res. 53[6] (1993),
pp. 1409-1415.

9) J.D. Hooper, J. A. Clements, J.P. Quigley and T.
M. Antails, “Type II transmembrane serine
proteases. Indights into an emerging class of
cell surface proteolytic enzyme”, J. Biol. Chem.
276[2] (2001), pp. 857-860.

10) S. Satomi, Y. Yamazaki, S. Tsuzuki, Y. Hitomi,
T. Iwanaga and T. Fushiki “A role for



11)

12)

13

14)

15)

membrane-type serine protease (MT-SP1) in
intestinal epithelial turnover”, Biochem.
Biophys. Res. Commun. 287[4] (2001), pp.
995-1002.

T. Takeuchi, J. L. Harris, W. Huang, K. W. Yan,
S. R. Coughlin and C. S. Craik “Cellular
localization of membrane-type serine protease
1 and identification of protease-activated
receptor-2 and single-chain urokinase-type
plasminogen activator as substrates”, J. Biol.
Chem. 275(34] (2000), pp. 26333-26342.

S. L. Lee, R. B. Dickson and C. L. Lin
“Activation of hepatocyte growth factor and
by
matriptase, an epithelial membrane serine
protease”, J. Biol. Chem. 275[47] (2000), pp.
35720-35725.

S. Kim, J. W. Yang, C. Kim and M. G. Kim
“Impact of suppression of tumorigenicity 14
(ST14)/serine protease 14 (Press14) expression

urokinase/plasminogen activator

analysis on the prognosis and management of
estrogen receptor negative breast cancer”
Oncotarget. 7[23] (2016), pp. 34643-34663.

A. L. Welm, J. B. Sneddon, C. Taylor, D. S.
Nuyten, M. J. van de Vijver, B. H. Hasegawa
and J. M. Bishop “The macrophage-stimulating
protein pathway promotes metastasis in a
mouse model for breast cancer and predicts
poor prognosis in humans”, Proc. Natl. Acad.
Sci. USA. 104[18] (2007), pp. 7570-7575.

T. Sawayama and T. Uekita “The extracellular
CUB domain of CDCP1 is involved in cell-cell
contact and regulates collective cell migration
in BxPC3 cells”, Memoirs of the NDA. 58[1]
(2018), pp. 11-20.

16) T. M. Antalis, M. S. Buzza, K. M. Hodge, J. D.

17

18

Hooper and S. Netzel-Arnett “The cutting edge:
membrane-anchored serine protease activities in
the pericellular microenvironment”, Biochem .
428[3] (2010), pp. 325-346.
L. E. Gerweck and K. Seetharaman “Cellular
pH Gradient in Tumor versus Normal Tissue:
Potential Exploitation for the Treatment of

Cancer”, Cancer Res. 56[6] (1996), pp.
1194-1198.
I. C. Tseng, H. Xu, F. P. Chou, G. Li, A. P.

Vazzano, J. P. Kao, M. D. Johnson and C. Y. Lin
“Matriptase Activation, an Early Cellular
Response to Acidosis”, J. Biol. Chem. 285[5]
(2010), pp. 3261-3270.

19) R. Szabo, A. L. Rasmussen, A. B. Moyer, P. Kosa,

J. M. Schafer, A. A. Molinolo, J. S. Gutkind and
T. H. Bugge “cMETinduced epithelial
carcinogenesis 1is initiated by the serine
protease matriptase”, Oncogene 30[17] (2011),
pp. 2003-2016.

20) K. List, R. Szabo, A. Molinolo, V. Sriuranpong,

21)

22)

23)

24)

25)

V. Redeye, T. Murdock, B. Burke, B. S. Nielsen,
J. S. Gutkind and T. H. Bugge “Deregulated
matriptase causes ras-independent multistage
carcinogenesis and promotes ras-mediated
malignant transformation”, Genes Dev. 19[16]
(2005), pp. 1934-1950.

H. J. Wright, J. Arulmoli, M. Motazedi, L. J.
Nelson, F. S. Heinemann, L. A. Flanagan and O.
V. Razorenova” CDCP1 cleavage is necessary
for homodimerization-induced migration of
triplenegative breast cancer” Oncogene. 35[36]
(2016), pp. 4762-4772.

L. Yang, S. M. Dutta, D. A. Troyer, J. B. Lin, R.
A. Lance, J. O. Nyalwidhe, R. R. Drake and O.
J. Semmes “Dysregulated expression of cell
surface glycoprotein CDCP1 in prostate cancer”
Oncotarget. 6[41] (2015), pp. 43743-43758.

C. Y. Lin, J. Anders, M. Johnson, Q. A. Sang
and R. B. Dickson “Molecular Cloning of cDNA
for Matriptase, a Matrix-degrading Serine
Protease with Trypsin-like Activity” J. Biol.
Chem. 274[26] (1999), pp. 18231-18236

B. Casar, I. Rimann, H. Kato, S. J. Shattil, J. P.
Quigley and E. I. Deryugina “In vivo cleaved
CDCP1 promotes early tumor dissemination
via complexing with activated B1 integrin and
induction of FAK/PI3K/Akt motility signaling”
Oncogene 33(2] (2014), pp. 255-268

Y. He, A. Wortmann, L. J. Burke, J. C. Reid, M.
N. Adams, 1. Abdul-Jabbar, J. P. Quigley, R.
Leduc, D. Kirchhofer and J. D. Hooper
“Proteolysis-induced N-terminal ectodomain
shedding of the
glycoprotein CUB domain-containing protein 1
(CDCPD) is

integral membrane

accompanied by tyrosine



phosphorylation of its C-terminal domain and
recruitment of Src and PKCdelta” J. Biol.
Chem. 285[34] (2010), pp. 26162-26173





