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Transmembrane serine protease TADG-15 (ST14/Matriptase/MT-SP1): expression and prognostic

value in ovarian cancer.

- 122 -



-~ B HEE RS-
cDNA 7L $fliz Rl V-IRE R0 R, I Rb

SFHRIETFREDRRE

R ERE:  BSEE
FREIFTIEHERS : FREREERRZH B R —RbmER
BAMZEME : LBERERERESEREEAMERERG AR
15 8 BiEE: #% KE #= (004454 BEE)

Hig Tk =
HERKRES EHANR, S448F), Timothy J. 0’ Brien

E 5

SR DRI BN O B e R U DI AEI RS T 2 8 FREORER1TD Z L ICER KD,
cDNA 7 LA Hififi e AW R SR R  IREURFRMISRE VS Eﬂ%ﬁﬁﬁéﬁﬁ‘é@ﬂ%&mw&@%
RIGRELE VS SRR RS RR RE DA DL B CREFE LOBRRETV. FHBETFREDORERITIZ
ZENET 3,

SBEDRBED TITEEL =05 F L bk U= oRNA 2T, Spotlight chemiluminesent kit &L <iZ
32p 83 % 1T o 7= cDNA 7y — 72k L. Atlas Nylon cDNA Expression Array {Z/NA TV & A XL, ¥ JF )
B9 %, Atlas image 1.5 ZRWTHRE2HH L. RFRMEIEE & SRR SS R RS E ORI URRIER
SR IR ELE &SRB R MROIEE DR C 2 ORI ER 2RO S BETFELEHE LT L FAREh
=BG TFECERERT 27=0I0. & 5ICSBOIREIBEBBEMCIHIT 2 ZNh 50 nRNA OFIR%E semiquantitative
PCR ¥, HEHODHIE% Imunohistochemistry X CIHRET L. ERISRIBFZHIFTR L IBEFRIAOMRELZART L. Z
OBEFEALHIRE LR DD Y OB THIR L. $Z20REE L IEBOSE. W?J‘é: SRFELTWS
DIRES %0

Key Words BSREE, cDNA 7L 4, B{5F, Semiquantitative PCR, Immunohistochemistry

WZOEE 1 R EpEIEEIC T3 IGF mRNA-binding Protein (IMP) DRBIEFRETFLLTOH AR S
BE

¥

Eﬂ%ﬂiﬁﬁﬁ&& D1&S = poly A' RNA 285BI LTI L= 70—T 2 W T oDNA 91 271 7L A 270,
SRR CARRIR T 2 REFEEENICREL. FOBRCREINZBEFOVLDTH S, 16F-11
mRNA-binding protein (IMP)IZ&EH Uizo IGF II mRNA-binding protein (IMP-1. -2, -3) (X mRNA OZEMP
X -EE~ORERET 26258 L. HITEERET c-nye O nhWA LIS L TZOFRREIEINS ¥ 51
BECHIIREARER p-actinOuRNA L 56 U CHIIRDESRER TUEX B 2HEER N U T, BEOEIBORLDE
BIIBST2LINTNB, 2T T AR TIE LEAYIRSIERICHIT 5 IMPIRNA DOFIREMRL. IIEED
FE, ERIIRITTREPZFDHEERNERICONTER L.

mln

REETTE:
BEDRBOTIRSN=SRRAEEHEM 59 5] (BIE 46 5, BN 5 5, RIE 8 ) L IEFIREMM T 5%

- 123 -



Ay LT, Semi-quantitative PCR¥EIZL D IMP (IMP-1, -2, -3) mRNARIRL ~VEBIRE L. BRERHRIREN)
EF & ORHEZRE Uize T2 RN OSTEEER 7 MBHHRITINZ I=o

% 8

1.

B R

ZIEFERSICBIT 2 P mRNA OFIRBRET LU= IMP-1, 2, JIVWTHHIRREIIBWTRIETSZ L
DRI Ni=o SRR R STEEEMICBWTY, TR, 8, KBBE, anlRE, BIREIcs\T
{1 IMP ORENFEDH LI, IP HEEEOEICHIRL TWBZ L REhiz,

Semi-quantitative PCR ¥&iZ& D, IEFBRELS L UOREIEEIZ BT 57 IMP uRNA DFIRL ~)VEKRET L
1o IMP-1 OFSEEIISFRBMIEE B L UREIESIC BWTESIFRTCORER L S L CERICEE
ZRUE(P<0.05)0 —4, IMP-2 BLU IMP-3 DFRERIIIIREMIBE R L IERBMERICBVW TR
MIEEY UIITEFIFRTCORBRE L B L CARICEEET LE(P<0.05)0 '
SREMEIZ BT 3 IMP nRNA ORI 2 BRERETHIRNCRET Uizo IMP-1 ORIRBIIEPEMEDERICHEN
FIREF L(P=0.015), —%, IMP-3 DFIRBIIEEDERICHEVREIFET LTS Z RN
(P=0.018)0 % IMP DFIRL ~)V & IREEDHERBEANMLE L DEBERARITT 2L, IMP-1 DRI~V
i, BB L LT, EAMUIRBIC B THERICE#E E Ro7=(P=0.023), IMP-2 BLTF IMP-3
DFIBL <) e HMLE L REICIZERREEEZRD Shizd ol

SREUEIT BT 3 IMP mRNA DFIRL ~)V L SREERE DIRER T4 L ORSEZ ST Ui. BEERBTCIL,
IMP-1 D;BRIFEIR (P=0. 040 )IZBEERAESTHA(P=0.005) & & HITERBBEFETREF L ok LDL, &
D 2 RFCELLEBBTEZITD &, IMP-1 DBEEIILbN, BERETHADA DML FERFER-o7=,

IMP [ ZSREIEE OB LB L TERICESE Y 2RBRNNE R L., SRFEORE-DERICERREEIZRELT
W5HDEEZ SN

BEIH:

10.

Parker SL, et al: Cancer statistics. CA Cancer J Clin 46, 5-27(1996).

Yaniv K, et al: The involvement of a conserved family of RNA binding proteins in embryonic
development and carcinogenesis. Gene 287, 49-54(2002).

Ross AF, et al: Characterization of a p-actin mRNA zipcode-binding protein. Mol Cell Biol 17,
2158-2165(1997).

Havin L, et al: RNA-binding protein conserved in both microtubule- and microfilament-based RNA
localization. Genes Dev 12, 1593-1598(1998).

Doyle GA, et al: The c-myc coding region determinant-binding protein: a member of a family of KH
domain RNA-binding proteins. Nucleic Acids Res 26, 5036-5044(1998).

Nielsen J, et al: A family of insulin-like growth factor II mRNA-binding proteins represses
translation in late development. Mol Cell Biol 19, 1262-1270(1999).

Mori H, et al: Expression of mouse igf2 mRNA-binding protein 3 and its implications for the
developing central nervous system. J Neurosci Res 64, 132-143(2001).

Mueller-Pillasch F, et al: Expression of the highly conserved RNA binding protein KOC in
embryogenesis. Mech Dev 88, 95-99(1999).

Mueller-Pillasch F, et al: Cloning of a gene highly overexpressed in cancer coding for a novel
KH-domain containing protein. Oncogene 14, 2729-2733(1997). .

Ioannidis P, et al: C-myc and IGF-II mRNA-binding protein (CRD-BP/IMP-1) in benign and malignant

- 124 -



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

mesenchymal tumors. Int J Cancer 94, 480-484(2001).

Doyle GA, et al: Amplification inhuman breast cancer of a gene encoding a c-myc mRNA-binding protein.
Cancer Res 60, 2756-2759(2000).

Wong XK, et al: Identification of differentially expressed genes from ovarian cancer cells by
MICROMAX cDNA microarray system. Biotechniques 30, 670-675(2001).

Wang T, et al: Identification of genes differentially over-expressed in lung squamous cell
carcinoma using combination of cDNA subtraction and microarray analysis. Oncogene 19,
1519-1528(2000).

Russel P: Surface epithelial-stromal tumors of the ovary. In: Blaustein’ s Pathology of the Female
Genital Tract. Kurman RJ (ed.) Springer-Verlag, New York, pp705-782(1995).

International Federation of Gynecology and Obstetrics (FIGO) Committee on Gynecologic Oncology,
Benedet JL, et al: FIGO staging classifications and clinical practice guidelines in the management
of gynecological cancers. Int J Gynecol Obstet 70, 209-262(2000).

Shigemasa K, et al: pl6 overexpression: a potential early indicator of transformation in ovarian
carcinoma. J Soc Gynecol Invest 4, 95-102(1987).

Shigemasa X, et al: p21: a monitor of p53 dysfunction in ovarian neoplasia. Int J Gynecol Cancer
7, 296-303(1997).

Shigemasa K, et al: Cyclin D1 overexpression and p53 mutation status in epithelial ovarian cancer.
J Soc Gynecol Inves t 6, 102-108(1999).

Shigemasa K, et al: Overexpression of testisin, a serine protease expressed by testicular germ
cells, in epithelial ovarian tumor cells. J Soc Gynecol Invest 7, 358-362(2000).
Bernstein PL, et al: Control of c-myc mRNA half-life in vitro by a protein capable of binding to
a coding region stability determinant. Genes Dev 6, 642-654(1992).

Prokipcak RD, et al: Purification and properties of a protein that binds to the C-terminal coding
region of human c-myc mRNA. J Biol Chem 269, 9261-9269(1994).

Coulis CM, et al: Inhibition of c-myc expression in cells by targeting an RNA-protein interaction
using antisense oligonucleotides. Mol Pharmacol 57, 485-494(2000).

Chen YT, et al: Identification of multiple cancer/testis antigens by allogeneic antibody screening
of a melanoma cell line library. Proc Natl Acad Sci USA 95, 6919-6923(1998).

Shestakova EA, et al: The physiological significance of B~actin mRNA localization in determining
cell polarity and directional motility. Proc Natl Acad Sci USA 98, 7045-7050(2001).

Jones JI, et al: Insulin-like growth factors and their binding proteins: biological actions. Endocr
Rev 16, 3-34(1995).

YuH, et al: Role of the insulin-like growth factor family in cancer development and progression.
J Natl Cancer Inst 92, 1472-1489(2000).

o AR, 2004 4 4 A 12 H T35 56 BIHAERIR AR ZRHERS) IS TRER
WL LTOEAER,.

WUEA L EEMEREEICEITS £ T0T7—t TADG-15 ORBEFEREFLEL TOH BRI 5iREt

i

- 126 -



FlDrn—=1 7 LR CEREIRE TR TR 705 7 —EBETF TADG-15 I2DW T, ZDORIELEE
ERRFLOREEZBEALPICTRZIL2BRE Ui,

@EHE&:

BEDRED FIZBEoN - LR EREEAERE 89 5 (HETAEIRE 30 5, FhitbaReE 19 41, LIPORRARE 17 7,
BRHERTARE 14 B) 22X E LT, TADG-15 ZE Ol bR 23 L. Semi-quantitative PCR #&IZ &
b TADG-15 mRNA RIRL ~)VERZE L. BHRHREZHNET L ORBEERZEI Uiz,

% 5

TADG-15 & H {3 5PELE 89 IFR 50 Bl Z DFRERDSKRH X 7= EREREITHIRNIC 4 5 & RHREAERI(1 HA: 72.7%)
CHEATEAER (11/111/1V #A : 46.4%) LU X DREEICRRMSRD Shiz (p = 0.0167), HBEITIR
BIRIRE CORIRDZ DB L LR U TR CH o7 (p = 0.0035)0 &AM (log-rank test) Tik
TADG-15 BRAEBNIRAMERI & B U T A EICF R BT CHh o= (p=0.0480), TADG-15 SEIRL BEER. AL
EL OEERB EIRZD SN Pok, F=, semi-quantitative PCR #%IZX D TADG-15 & mRNA FEERL ~)V %
#8517, Internal control & LT p-tubulin 2L\ target gene ORIRBHFHMU-HER. ERIREL L
BUCHEE CTERREL ~IVAFEY S iz,

#= .

TADG-15 |3 EHABRESESE G BN TEEEICEIEAIZD Sh. [BEOERE Y & HIZRIRD down-regulation s
B BZ RIS, £, TADG-15 FIRITIEBRICBW T RIFRFE L OBRENH D LIEL LD
7o

BEXM:

1. Diamandis EP, et al: THuman tissue kallikreins: a family of new cancer biomarkers. Clin Chem 48,
1198 1205(2002).

2. Duffy MJ: The role of proteolytic enzymes in cancer invasion and metastasis. Clin Exp Metast 10,
145 155(1992).

3. Friedrich R, et al: Catalytic domain structures of MT-SPl/matriptase, a matrix-degrading
transmembrane serine proteinase. J Biol Chem 277, 2160 2168(2002).

4. Goyal J, et al: The role for NES-1 serine protease as a novel tumor suppressor. Cancer Res 58,
4782 4786(1998).
Hooper JD, et al : Type 1I transmembrane serine proteases. J Biol Chem 276, 857 860(2001).
KimMG, et al: Cloning and chromosomal mapping of a gene isolated from thymic stromal cells encoding
a new mouse type II membrane serine protease, epithin, containing four LDL receptor modules and
two CUB domains. Immunogenetics 49: 420 428(1999).

7. Lee SL, et al: Activation of hepatocyte growth factor and urokinase/plasminogen activator by
matriptase, an epithelial membrane serine protease. J Biol Chem 275,36720 36725(2000).

8. LinCY, et al: Molecular cloning of cDNA for matriptase, a matrix-degrading serine protease with
trypsin-like activity. J Biol Chem 274, 18231 18236(1999).

9. Liotta LA, et al: Cancer metastasis and angiogenesis: an imbalance of positive and negative
regulation. Cell 64, 327 336(1991).

10. Mignatti P, et al: Tumor invasion through the human amniotic membrane: requirement for a proteinase
cascade. Cell 47, 487 498(1986).

- 126 -



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

Neurath H: The diversity of proteolytic enzymes. In Proteolytic enzymes, Beynon RJ, Bond JS (eds)
pp 1 13(1989). Oxford, UK: IRL press

Oberst M, et al: Matriptase and HAI-] are expressed by normal and malignant epithelial cells in
vitro and in vivo. Am J Pathol 158, 1301 1311(2001). '
Oberst MD, et al: Expression of the serine protease matriptase and its inhibitor HAI-1 in epithelial
ovarian cancer: correlation with elinical outcome and fumor clinicopathological parameters. Clin
Cancer Res 8, 1101 1107(2002).

Shi YE, et al: Identification and characterization of a novel matrix-degrading protease from
hormone-dependent human breast cancer cells. Cancer Res 53, 1409 1415(1993).

Shigemasa X, et al: p21: a monitor of p53 dysfunction in ovarian neoplasia. Int J Gynecol Cancer
7, 296 303(1997).

Takeuchi T, et al: Reverse biochemistry: use of macromolecular protease inhibitors to dissect
complex biological processes and identify a membrane-type serine protease in epithelial cancer
and normal tissue. Proc Natl Acad Sci USA 96, 11054 11061(1999). '
Takeuchi T, et al: 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: 26333 26342(2000).

Tanimoto H, et al: Hepsin, a cell surface serine protease identified in hepatoma cells, is
overexpressed in ovarian cancer. Cancer Res 57, 2884 2887(1997).

Tanimoto H, et al: Cloning and expression of TADG-15, a novel serine protease expressed in ovarian
cancer. Proc Am Assoc Cancer Res 39, 648{(1998).

Tanimoto H, et al: The stratum corneum chymotryptic enzyme that mediates shedding and desquamation
of skin cells is highly overexpressed in ovarian tumor cells. Cancer 86, 2074 2082(1999).
Tanimoto H, et al: Increased expression of protease M in ovarian tumors. Tumor Biol 22,
11 18(2001a).

Tanimoto H, et al: Ovarian tumor cells express a transmembrane serine protease: a potential
candidate for early diagnosis and therapeutic intervention. Tumor Biol 22, 104 114(2001b).
Tryggvason K, et al: Proteolytic degradation of extracellular matrix in tumor invasion. Biochem
Biophys Acta 907, 191 217(1987).

Underwood LJ, et al: Cloning of tumor-associated differentially expressed gene-14, a novel serine
protease overexpressed by ovarian carcinoma. Cancer Res 59, 4435 4439(1999).

Underwood LJ, et al: Ovarian tumor cells express a novel multi~domain cell surface serine protease.
Biochim Biophys Acta 1502, 337 350(2000).

Yousef @M, et al: Cloning of a new member of the human kallikrein gene family, KLK14, which is
down-regulated in different malignancies. Cancer Res 61, 3425 3431(2001).

Zhang Y, et al: Assignment of human putative tumor suppressor genes ST13 (alias SNC6) and ST14
(alias SNC19) to human chromosome bands 22q13 and 11q24-q25 by in situ hybridization. Cytogenet
Cell Genet 83, 56 57(1998).

¥ 3R, 200447 B 16 B TEE 36 MBAMARIEEER FNER ICTIOER
. Br J Cancery (2005 4E1 B 92 2%) ITiB#,

{ERH ©  20054E2H22H

- 127 -



