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Calcification related factors and inhibition of calcinosis in GGCX syndrome
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GGCX (y -glutamyl carboxylase) syndrome is a rare disease, and it shows skin
calcification symptoms due to insufficient carboxylation of y -glutamyl group. In this study, we
focused on the anti-calcification molecule fetuin-A to elucidate the skin calcification mechanism in
patients with GGCX syndrome.
As a result, fetuin-A was not detected in the supernatant of culture fibroblast obtained from GGCX
patients as well as from healthy subjects. Titer of serum fetuin-A in pseudoxanthoma elasticum
patient, one of skin calcification diseases, was similar to that in healthy subjects.
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1. WFFEBRAE 4O 5t

(1) ARALZEE Z 9B EIERBICB W, L 7220 T ORE & AIRLRKE OMHNIL, B3R
SRR E LT EEZLND, WM RMEM IR AE (pseudoxanthoma elasticum: PXE)
L8 O FMERHEIZ BT A IR L & kT D I B atE R SRR R TH D2 (1 A/30 T AN) . A
TRV DOFEFR iﬂ%f@?%@iif&)é GGCX(y —glutamyl carboxylase) JEMEREIL. GCCX EAE T3
2— K95 GGCX & o /R 7 B DORERE CE o T BRI BRI RSO A E D A IR & v o
7= PXE B DSERITHN 2. mﬁh%%l HBE R PR KRG E R T DMmRREBETH D, AT
T2 E Tl BMﬂikﬂﬁiéﬂTwéﬁx%%ﬁ#Uﬁw &N D OIFRREMINIZIIRRE D,
TS 2 FREBIE, BRI BT IRAL S BBERIREE D s & T o TV, IR AR T D3E D>
A IRALIRIE DE DT DI, BAKRIZRFERNF CARICED L0 ) FHRICE L UL, T2 h ok
BUCHRMICHEET 2BFNBES L Qb EPHEEND, T LT, TNEMEHT D Z ik, R
TBHREDBRIEIC SR> TN L EZX D,

2) PraRILTERAER ST 5D fetuin-A 1L, LEICHFTARESNDIBEXY VX0 ETH D, 4
FEARALRBICBIE LTV D LTSN DM, 66CX JEMEREICB W T L AR EICEE 2 52 T
WA A[REMEDY & 5D (Vanakker OM et al, Lab Invest. 2010), F7= PXE B3P C 30%F CE
LTWB EWIRENH D (Jiang Q et al, J Invest Dermatol. 2010),

(3) WFFEARFEE 1T PXE & GCCX JEMERE B 31T D FFREIR D 2= 134 KA L O RE D 721
HOTH Y, WEFITAKALBEER 7 DORBUZEZN B LD TII RV EE R T, £ 2T, mw
JEMERE B ORRMETE A 2 B W 72 A RAL BE K 1 O3 BLIZ B9 DA e K 217> C& 7=, 2017
FIZ, TNETICHEDORWHIT-72 660X BIGTEBRZFE L, £ OBEHEIEMIRICIS VT,
Tz AKX T 0y MR, HBA&T&/A? BT 21T o T2, Z ORGSR, FEI LR
X 2L MGP DRTRE S B2 & 720 | GGCX HERE WCEESY IR VR T TIARIRRETH D Z &N
TwéﬂﬁoiﬁEFMfT4WA%mWﬁﬁ%ﬁ%Ti\%%ﬁﬁﬁ%% TRBWTE M RM:
DI O THEERRESFME T TOAKILERDZ, T/, TV TR T 7 X —FE FAT Y v
A, RUFAF LN F - B b~— I — #mﬁ%rb(mx$%ﬁﬁ%%@#%%
A~ LT WHEE 2R >Z & 258K L7z (Okubo Y et. al. PLoS One. 2017)

2. WEOHEM
AT TIEFERED PXE & GCCX JEMEREFBE OMpHESF ML & MiFIZR1T 5 fetuin-A DEEEIT D,
Vi IRAL/ER 24 % Fetuin A2, 25 OEBAEIIKIETL TWAEEOMAEZ HIET,

3. Mo Hik

(1) WH OHME S

GGCX BB (n=1). % A (n=2) DEERRZE % dish FIZE®E L. 10% fetal bovine serum (FBS;
EQUITECH-BIO, Inc., Kerrville, TX) Z#sANL7=. Dulbecco’ s Modified Eagle’ s Medium
(DMEM; NISSUI PHARMACEUTICAL Co. Ltd., Tokyo, Japan) ZEiHid LT, 5% €02, 37CDA >
Fa_X— X — TSR 2 552 L, P3 TR L7,

FDH%, FNENA0 X 10°OHIA% 6 well dishTiEx, 2> 7))Ly NI -7~ BT PBS
Ve LISHI L=, RIPA Buffer (#9806S, Cell Signaling Technology) Z ¥, M A [V L .
12,500 rpm T 10 min 3.0 L C EEEEIN L7,

(2) AIRALAT 4 7 DT D MiaksE

Lﬁ@ﬁ@% 10% FBS #SAN DMEM (Z A F 2B L 72 A IRALFEEA T 4 7 AT, 7 HHREEL
7= ; 10 mM B-glycerophosphate (Sigma-Aldrich, St. Louis, MO), 0.1 mM vitamin C (Wako
Pure Chemical Industries, Ltd.), 10®M dexamethasone (Sigma—Aldrich), and 1% glutamine
(Wako Pure Chemical Industries, Ltd.). (SfEDFEfHIL Okubo Y et. al. PLoS One. 2017 T

L)

(3) ELISA ¥

AR O3 R MAME A, A K L A 7 ¢ O AEEERARMESF M, M (PXE n=5, &% A n=5)
IZ-2UVT Quantikine ELISA, Human Fetuin A (R&D systems) ZHW\WT, 'ua ha— L@ 2k
FEEERIE, standard 2> HIRER L7,

4. WFTERR

(1) FF3EE OMIEEE LM TS T, GGCX B BHELEMIA D fetuin A FEAEREZ G L7z, #&
. GGCX FBEMMESMM, 2> bo—b & U THW A AN ORMESF MO 6, ELISA JAIC
T fetuin AFEANR SN2 o7z (K), MFFRAREEOLRTOMEL D, FFIZ GCCX BEFITRB W
TUITAIKALHE AT 0 7 LI L DEFESLM T T, < BRHESEMIE O 4 RAL A3 7535 X 4172 (Okubo



Y et. al. PLoS One. 2017), RZAETIZ T, fetuin AJEBEZAIE L7225, B OMIaEZ S
TERUL ., FEEITR BN -T2, —J7. PXE BFIMIE. @ AMiEIZ OV T, fetuin A JE
Z ELISAEICCHIE L= & = A, PXE ¥ (1083+117 ug/ml, n=5). f% = Fr—/ (1142
+218 ug/ml, n=b) ELPFEAINTWEN, HEZEIT L) oT-, GCCX B MIFIXY > 7 VIR
BTH-o7,

(2) AWFEITIR A 2P AKILE T TH 5 fetuin AIWCEH LT, GCX JEMERE. PXE LW o -5
AIRACE B ORREMI 2 B L7, HEEE XLRTOFRIC LV . AIKAESMIZ T GGCX FBH K g
BRHESEAM R O A KA 2 TEZR LT -, Fetuin A IZEICHFCAR IS ND Z L VB Tldd 578,
& & D[RR LT EBAZIC B WD TR AN 2 5 & fetuin A BFEA SN, BREERICE ST
HETRRUEN, FERE LTSI DREAESND Z Eld o T, £k 2988 LT
W5 Fetuin AJREEICBIL T, PXEREZFOMIEF TIHE T L TCWD E VI HENH 7203, WG
HORFITITEET A & FIREDEE Th 72, 66CX JEBEREL., AFICBWTHRICHRDREERT
HO, MEAFTETRHNTE o7, AFIROFEEND . HEAKILERIZEIT S fetuin
A DY —ATHEIEMIALIZN CTH D LB 2 bid, FEAERIT, Mk & R FLA Ot TH 5
M, EONEEN EORREE fetuin A ZFEAELTWAD), L TRERIKILOREARIZES L
TWADPENIARATHY, SBOMFHEREE 25,
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