EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

C-HEEEBEMHNTMBBEER N VEREICSIDHEDEN

Sub Title

Effect of C-mannosylation on disease-related protein functions

Author

=8, —1&(Miura, Kazuki)

Publisher

BR&EZAF

Publication year

2021

Jtitle

FERELESHRRAREERESE (2020.)

JaLC DOI

Abstract

HFEETICRFER. BEEOC-HAAREHMNEEZ2RBREEL/NIEZRHLTWS,
AEEFZTOPTEERMBEHTENRRR /NI ETHS ADAMTSS

CDOVWTHRETE 2, £, ADAMTSS OC-EERBEMHBNERSHAETH LS
ADAMTS4 BRIFEB & MNEEMIELY, YO EF> N ADAMTSS Z BBt BHR%. LC-MS/MS
BT ZEIT>7, TORER, 404FH. 523%FH. 526FH. $ LV529% B O Tryptophan
ICBVWTC-RHEHEBBEHIrRBETVDIENHSHER DI,

HUVWT, TNSC-HERBEEHN ADAMTSA ICEDRSBFBEEXDHPASHETD S, C-
EEBRBEEHANEE S Tryptophan & Phenylalanine ICZER&E 8. C-

REREBHE B VERA ADAMTSA Z2RE T 5 MEBEMBEKERIL, HFEE ADAMTS4
RRMERES LRUERR ADAMTSA RRMRZAVTHRERET >, TORR. TER
ADAMTS4 (& B4R ADAMTS4 ELBL T, EERTOEI VT 22 H2EENEAIL, 2 OB
FEMMMET L. £/, ADAMTS4

FEhREL S TN R THEBACDRE DS, ZRE ADAMTS4
TRIONDEANOMBERNEENA MEE h, HEINCSHWE LD ADAMTS4

ENfETLE, ChSORFERIE. ADAMTSA OC-HEEREEBHIE X NIVEOREMS KT
NEEICEELREZERAD ZEZTRRLTVS,

We discovered several C-mannosylated disease-related proteins so far. In this year, we focused
on a disintegrin and metalloproteinase with thrombospondin motifs 4 (ADAMTS4) protein, which is
a causative protein of osteoarthritis. First, to identify C-mannosylated tryptophan residues in
ADAMTS4, we established ADAMTS4 over-expressing human cell line and purified recombinant
ADAMTS4 from the conditioned medium of the cell line. LC-MS/MS analysis of recombinant
ADAMTS4 showed that ADAMTS4 was C-mannosylated on Trp404, Trp523, Trp526, and Trp529.
Next, to examine the effects of these C-mannosylations on ADAMTS4 functions, we established C-
mannosylation-defective mutation (replaced from tryptophan to phenylalanine) ADAMTS4 over-
expressing cell lines and performed several comparative experiments using wild-type ADAMTS4
and mutant ADAMTS4. These experiments showed that the C-mannosylation of ADAMTS4
regulates proper processing, enzyme activity, intracellular trafficking, and secretion. Taken
together, these results demonstrated that C-mannosylation plays important roles for the proper
folding and stability of ADAMTSA4 protein.
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Effect of C-mannosylation on disease—related protein functions

1. HIREBRFROBE

AMEEFECICHEE L., HEHO C-HEALEEHNREEIERBEEIVNNVEEZREL TS, AFEEXZO R THLER MR
EDRRLZU NG THSD ADAMTSS [CDOWNTHIEZEITHoT=, £9 . ADAMTSS D C-#ES B BEEMESLEZHESNET B8
ADAMTS4 BEIRTEFEEMAELY., Yo EF >~ ADAMTSS B - #5814 LC-MS/MS T4 1Tofz, ZTDHER. 404 FH. 523
EH.526 FH. 8LV 529 FE D Tryptophan [THENT CHESEMEEHMNEZITLAIEAHELAEL ST,

LT, N CHEERFEISERD ADAMTSS ITED KOG EEEZ DN BHLMNET H18 . C-IEE RS FEESD Tryptophan
% Phenylalanine [CZEESHE -, C-HEARBEHINLGTNERR ADAMTSA #HBR I SEMEEMATKEHIIL. AR ADAMTSS
FHKEMIEES LU EER ADAMTSS FHIFMEEF AV THEERE 7oz, TR, TEE ADAMTSS (X FF4ER! ADAMTSS & LB
LT, EBHETOwI T €2 FT2EAMNEIL, hOBERFEMNMET LI, Tf-. ADAMTSS (Z/NEIEAA ST L ARERE THIRESM
I BH ., ZEE ADAMTSS TIET LD HEAOHIEAELES IS, M ibEh S ADAMTSA EMNMET LIz, ThoD
#ER (X, ADAMTSS ) C-HE A BIBEBMIIAV N\ VEDRERS LUMBRNBEICEELREESZDHIEETRELTINS,

2. WREREEHOWE (FER)

We discovered several C—mannosylated disease-related proteins so far. In this year, we focused on a disintegrin and
metalloproteinase with thrombospondin motifs 4 (ADAMTS4) protein, which is a causative protein of osteoarthritis. First, to identify
C—mannosylated tryptophan residues in ADAMTS4, we established ADAMTS4 over—expressing human cell line and purified
recombinant ADAMTS4 from the conditioned medium of the cell line. LC-MS/MS analysis of recombinant ADAMTS4 showed that
ADAMTS4 was C—mannosylated on Trp404, Trp523, Trp526, and Trp529.

Next, to examine the effects of these C—mannosylations on ADAMTS4 functions, we established C—mannosylation—defective mutation
(replaced from tryptophan to phenylalanine) ADAMTS4 over—expressing cell lines and performed several comparative experiments
using wild—type ADAMTS4 and mutant ADAMTS4. These experiments showed that the C—mannosylation of ADAMTS4 regulates
proper processing, enzyme activity, intracellular trafficking, and secretion. Taken together, these results demonstrated that C—
mannosylation plays important roles for the proper folding and stability of ADAMTS4 protein.
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REERL REEA RRFEWEEL FIREFRITEA
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=3 —1EL. 8K B . 2T |C-mannosylation A% ADAMTSS #% HAE =¥ < BAEZER 2020 |2020 % 11 H 28 H
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