OGiAeRRES 3 )

¥ M B OX E R
K4 BUI THI TO NGA

sl H : Identification and characterization of the interactive proteins with Cytotoxic

T-1lymphocyte antigen—2 «

CTLA-2a LFHBANEMT 5% /"7 EOREGE &2 OME O

A CEE

The papain family is the largest family among the cysteine protease class, the members of which
include a wide range of enzymes from both prokaryotes and eukaryotes, encompassing bacteria,
plants, vertebrates and invertebrates (Bettie, 1995). The proteinases of this family are implicated
in a number of degradative, invasive and pathological processes. Therefore, cysteine proteinases
of the papain family represent attractive targets for the development of therapeutic inhibitors
because of their involvement in abnormal physiological processes. Cytotoxic T-lymphocyte
antigen-2a (CTLA-2a) is a potent inhibitor of cathepsin L-like cysteine proteases. Cysteine
proteinases such as cathepsin L and cathepsin B are synthesized as inactive proenzymes. The N-
terminal proregions of these proteases, which are removed during the activation process, act as
potent inhibitors of mature enzymes. Since the proregion can fold independently, interest in novel
inhibitor proteins from this region is increasing. The proregion is a part of the enzyme but CTLA-2a
is expressed independently and has been designated as a member of the 129 peptidase inhibitor

family (http://merops.sanger.ac.uk). Recombinant CTLA-2a is known to be a potent, competitive

inhibitor of cathepsin L-like cysteine proteases. One of the essential amino acid residues of
CTLA-2a that is necessary for its inhibitory potency is cysteine 75 (C75), which is located in the
vicinity of the C- terminal region and interacts with the active-site cleft of the enzyme.

Previous studies show that CTLA-2[3, an isoform of CTLA-2a was expressed in early

pregnant uteri, suggesting that CTLA-28 is a regulator of embryo implantation. In the mouse brain,
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CTLA-2a mRNA was found to be preferentially localized within neuronal populations. The
CTLA-2a protein has also been detected in neuronal dendrites and axons suggesting that
CTLA-2a is involved in memory establishment in mouse brain. Studies also show that CTLA-2a is
involved in the formation of regional immunity in the eye. Retinal pigment epithelium-derived
CTLA-2a has the ability to generate T reg. In most of those studies, CTLA-2a has been proposed
to act as cathepsin L inhibitors on the above described physiological mechanisms. A recent study
revealed that CTLA-2a induced cAMP/PKA-promoted apoptosis in murine T-lymphoma cells and
cardiac fibroblasts. This inducing mechanism was not related to the ability of CTLA-2a to inhibit
cathepsin L and indicated that CTLA-2a performs various physiological functions that have yet to
be identified.

Therefore, the objective of this study was to identify and characterize the proteins that interact with
CTLA-2a. In this study, cathepsin L, cathepsin C, and tubulointerstitial nephritis antigen-related
protein 1 (TINAGL1) were identified as novel interactive proteins of CTLA-2a by the yeast
two-hybrid screening system. The direct interactions and co-localization of these proteins with
CTLA-2a were confirmed using co-immunoprecipitation and immunofluorescence staining,
respectively. The disulfide-bonded CTLA-2a/cathepsin L complex was isolated from mouse tissue.
The cysteine residue has also been shown to bind covalently to the catalytic subunit of cathepsin L
through a disulfide bond in the process of inhibition in vitro and in vivo.

CTLA-2a was found to be specific and consistently expressed on the maternal side of the
mouse placenta. Double immunofluorescence analysis showed that CTLA-2a was co- localized
with cathepsin L, cathepsin C, and TINAGL1 in placenta. A simple cell-based fluorescence assay
revealed that CTLA-2a exhibited inhibitory activity towards cathepsin C in live cells, which
indicated that CTLA-2a is a novel endogenous inhibitor of cathepsin C. The simultaneous
expression of CTLA-2a with its interactive proteins was also examined in different developmental

stages of the placenta using fluorescence immunohistochemistry
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Identification and characterization of the interactive proteins with
8 E Cytotoxic T-lymphocyte antigen-2a
(CTLA-2a LABEMERT B & 27 BORE & £ OMHEEOHFIE)

EEMROES

CTLA-2 (Cytotoxic T-lymphocyte antigen-2)iZ, F#R LR T A o7 7 —EHES
7B CHhD (MEROPS peptidase data base, 129), Ei{bEhiz<v v X T fldizZ D
MRNA OFFIEN BN EE S, BAEE TR, M. IRERIRHE L B2 S0 5 ik
I EDOBRRARBEREESNTWA, T4, BEEHE EEMRPOAWBESNERY /37 R
A T MR ERENEM AR E, T J LSBT cAMP/PRA K7FHET R h— L A2 FHET
AHEE FOAHNERERBRACHELRERSTETCNE, RFVAJERAIT T L
(CtsL) #EERIOBIOME ST LR L, BEE CLOEENBERI Y 7 7V LIEEREED
BHEEENTWS, —F, FETR VARSI T 7V LIEFRRS L2V ERESH
TWG, “OBEET. R UAVERCEIT IV LUSNDSY =5y FRFETOIEL TR
L. ZORERIA TV, AFRITEORNOBEN, HMAFETHS,

E1ETE, #7770 L USHDE—Fy b Z U RIBOREERAI, HAUT Yeast
Two-Hybrid % i\ \T< 7 A ¢DNA library 7> 5 CTLA-2a EH#HEERT 55 7 EHE A
s Y—= P Ui, FORR, H77y LIz, #7577 C (Cts C, Dipeptidyl
peptidase I) & TINAGLI1(tubulointerstitial nephritis antigen-related protein 1) Z¥i/ziZ
BEWE L., #5730y Cih. RERDHRTEL DY v a7 7 —EoEMIicEET
AU VY —AEER L LTHLNRTWS, TINAGLL T, BIBEREHFRSAICHEEL TRWE
XNBIT Ty BENWY VAV ETHD, BREERE I U ARBETERNRZ AV
7. CTLA-2a/CtsL, CTLA-2a/CtsC, CTLA-2o/ TINAGL1 & A D HE AT o7,

2,000 LA



(AR LE 10 B)

B2ETE, HEEDOHEHRA V=X LD EITo7e, ETHE CTLA-2a LFH~<T X
CtsL % AV T, invitro TOEEGERDOEE A 7 = X LAOFEN #8& 7z, CTLA- 20 IZIEV AT
A RN 1 OTFETEM, T LY BER 2 BEOEHEREFELET D, EEHFEARICX
ZDO2EENSELE SH ENBROBHERICHFET D SHELEVRALT 4 FESERAT
HBEICLY, HHEESEBIEEZTELZRL IC L, SLICHFEEIX, HETo
CTLA-2a/CtsL, CTLA-20/CtsC A EHRIC BN TH AR A D =R LDFETZEETRL
Fro BefBIT, SHRBIRER S 5EMEE VT, CTLA 20 3777V CHEREE SR b OF
L7,

EIETIE, CTLA20 EZhBDF—Fy NF L7 OEREEER T, MR THRES
N7z CTLA-2a 1%, —Ehizfiiastic o dh s L Ebic, HIERTRY VY — A RETAE
PR &hic, Zhid, CTLA-2a BSENEDONATY VY — LFREEE (CtsL, CtsC) < TINAGL1
EERBEFRTHDELRT, KIC CTLA 20 2 E < BT 5 <0 ARMHEEE AVWT, B%
2RI RTEME 2 TR, CTLA- 203 ¢ LTHREMRKE (decidua basalis) & F&E
FHEMR (metrial gland) IZRELTWER, ZhALOEBRIZAF T L, #7732 C |
TINAGL1 4 BREL T2 B2 RE“ERETHLMI L, Zhik, CTLA-2a DIREIZIE
TAFRAERBEEOFEEZRIFBTIHLDOTH B,

Yo X iz, HiFdE OMERBITMAIEIT T Ch, £ORRIE, EENIZS 207
ERTVD, LT, KRXIHEEEERDDORUEZETIHIZSSD LV LT,




