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Regulation of the Human Cysteine Dioxygenase Gene by IL-1B
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Cysteine dioxygenase is the rate-limiting enzyme in the synthesis of taurine and sulfate. The tran-
scriptional regulation of the human CDO gene by IL-18 or PMA was studied by transient transfection
assay of the promoter activity. The 5’-upstream region up to nt --2098 of human CDO gene was
linked to the CAT reporter gene and the construct was transfected into HepG2 cells. The deletion of
the region between nt —159 to —18, which contains several putative regulatory elements including
TATA box like sequence, caused a complete loss of the promoter activity. In addition, the 5’ progres-
sive deletion showed that the removal of the region between nt —424 and — 306, which contains a con-
sensus sequence of the hepatocyte nuclear factor 5 (HHNF5) biding site, resulted in a strong reduction
of the promoter activity. IL-1f inhibited the promoter activity even in the shortest construct linked
downstream of nt —86. While, PMA did not have any effect on the promoter activity. The results
from deletion studies indicate that the sequences involve in the expression of basal promoter activity

and in the repression of the promoter activity by IL-13 exist in the region downstream nt —86.
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A o7z0 LA L, IL1BICL ) CDODmMRNAZE L LT+ 2 BEHR07-2, 2o/l

* FrfEH © BALHiRA DA 6-11-1 (F 319-1295)
w FfEH © FrEX A 1-23-1 (T 162-8636)


saito
長方形

saito
長方形


[(MEFRERME F175 2000]

RN LR, IL-BOERE7es 4 ¥+ —¥C (PKC) OMEHTHLHT TELICHEEINS
Tk, PKCOWEHALHITH % PMA TH mRNA LAVAET T 52 LA WIHh L4, IL1BIZPKCE
AL TCDO D mRNA LRV EKT &8 5 F AR S hiz,

AR TIE, IL1B12 & %5 CDOmRNA LRVOKT S, BEFOFRBMHIER T 202H 6027
LBz, AMICHSTHVAZLAY MOREEXEMELT, LR—Y —FIEZTFT v S 2Hl-Ah7T

X B F &

LR—8—75 23 KO |

v FCDOBEFDOS L 25kb 64 v bRV 1O¥S% ETr2 02— ¥ phGCDO/Xho 1%, Sac I (nt
—2098) & BamHI (nt +46) TEIWFL, pCAT3BasicNZ7 ¥ — (70X ) 2%V THEMERIET
(ph-2098/CAT) Z#HE L7, TOBEMET S HIRBREO LR MM 2 FIH L TS HIBME KK L ph-
881/CAT, ph-306/CAT, & Unt— 159~ - 18K % L 72ph-A 2098/CAT % fE® L 7=, & 512,
mmmammi%%ﬂktfmm&f%@L,MMT%%mNﬁy—Ko&wﬁ4@ﬁ®ﬂéﬁﬁ%
(ph-617/CAT, ph-424/CAT, ph-179/CAT, ph-86/CAT) b##EL7 (M1) ThHDTFAIF
OHERTIE, 7U—=rZH AL bELT, 8754 v—I2ldSac I, 3’754 = —I2iE Xho IDEIRIH 4
b &M ARARAATZ,
RO E & BEFOEA

v MFATA BRI EM HepG2Mife (ATCC HB-8065) i, 10%4-Ha/EMLiE % &t DMEM 5 TRz L
720 HepG2Mifa% 35mm 74 ¥ 2128 70% 3 7L b ETHEELLE, TAMTSIAI F2~bugt
WL L72g- 7T by ¥ —¥ 75 A3 Fbug (p-SV-f-galactosidase ; 7HAN) %) Y EEH IV T Lk
THEA L, —HiEEH%, b2 MERESDMEM-FI212Z 2 T, IL-18 (250 units/ml) OHFET, FfF
ETIC2HMER L CATH ¥ 321%, ELISA (Ry v a - ¥4 7T ) ATF4v 7 A) TERBL,
TuEy —iEHE, CATY »/37 B/f-#5 2 by ¥ —EiFEM (ng/munit) TEL

BREEEE

LER—4—F5 X3 FOEE

t b CDOBEFO5 LHHEIBICIE, CDONEEFEHICHET L LERSNL VAL AV POa YL
YHARFISS B OND Y, BHIT, BEICLELRTATAR Y 7 2, FRTOBVWREBICHEST 5L
g SN FFRMEERT5 (INF5) 045V, BXUPMAI L 2BEERMICHE T2 &k
N TCTw5 TPA responsive element (TRE)”, cAMP responsive elemnt (CRE)¥$ X U'NF-«BY {8 %
EZRLT, SHEEODCATVFR—F—75 A3 FEHEL, 11213, CATEETICOZWERIETFO
IR %2R L7 ph-A 2098/CAT Tix, ph2098/CAT2 S #Fi?DSma 144 F2FHEL Tnt - 159~
- 18%REERT, TRHEDLE—F—T 5 A3 F& HepG2MIla I BA L THEEMICS R 2 HEER
L7 (M2) nt +334 55 Lifint —86 T CTOMEMRE D% \72ph-86/CAT T, K25 IS
WSS LN, LA L, nt —159~—18 %K% L7z ph-A 2098/CAT Tid & { iEMHAMRIM R 2 5
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Lo CORRNG, nt —86~—18ICCDODEEITMHER I LAY bAFEETHLEELLND, ZOHE
BAZIE Myb# &L (MBS), TRE, TATA-Kv 7 AREFINHELET 2, BZ S LETATA-Ky 2
A KRELEIAS, CDODEREICLETH S BB S NS, —7, ph2098/CAT, ph-881/CAT, ph-
617/CAT B & U'ph-424/CAT DIEEFHEWICK & 2 E VIR Ve LA L, ph-2097 3o 3f8I2 _CTHE
FEEAME e nt —2008~ - 882 ITIEE A RICHREIT AT L X ¥ NOEAET A WRER D H B, —F, ph-
424/CATIZ T ph-306/CATIE, BEBEMA1/31TET L72e nt —424~-307121%, TRE, muscle-
specific B R FOKELL A b, BLIUHNFS#AIL XA Y MAVERET S, L FBLUT v FCDOE
EFE, FHICRLBVERIBD SN, £/, v bCDOBETOS LiIicb HNFSEA L A ¥
FAEETHT L0 D, FIEERME HepG2 TH CDO DB WEBIZHNFS RN EETH D L # 2
b,

[TRE][TRE] ICRE] [TRE] [NFKB][TATA
[HFe] G i3
-2098 / +46
ph-2098/CAT 7/ ] CAT
/lgg +46
ph-881/CAT — CAT]
-617 +33
ph-617/CAT __| CAT |
-424 +33
ph-424/CAT — CAT|
-306 +46
ph-306/CAT [ CAT|
-179 +33
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-88 +33
ph-86/CAT __LCAT l
-2098 / -159 -18
ph-/A2098/CAT // A CAT
// +46
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Figure 1 Construction of human CDO/CAT chimeric genes.
The deletion clones were generated either by restriction digestion or by PCR as
descried under experimental procedure. The numbers indicate the position rela-

tive to the transcription start site.
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Figure 2 Basal promoter activity of the human CDO/CAT chimeric gene construct.

HepG2 cells were transfected indicated human CDO/CAT chimeric genes and incubated
for 48 hours in serum free DMEM-F12 medium. Promoter activity was expressed as the
ratio of CAT protein and f-galactosidase activity expressed in the HepG2 cell extract.

Results represent mean * SD of three independent cultures.

CDONEEFEMICH KIFTIL-1pH LU PMADEE

KRIZ, IL-B &R L CRBFREHEDCAT ¥ > 87 BIZHF A AHEEZRIT L2, H3IRT L1,
SVAODOWMEI T ' —F — L N H—% 2% W2 pCAT3a Y bu— T, IL1FOEHIZR Sk
Ve LA2L, ph"A2098/CAT# B WIOhD 75 A3 FTH, IL-IFOFEMTEEFESIZET L.
ph-2098/CAT, ph-881/CAT, ph-617/CAT, ph-424/CAT Ti¥, ®EIZHNTHA0%DET 2 BE &
N 7:o ph-306/CAT, ph-179/CAT 3 & U'ph-86CAT TIEREDFEBMSIENHIZONTET DEE WA
KEL rolo YEDENS, IL-1812 X 5 CDOmMRNA L XV QKT IREEHEOIHICL 2 &,
BLURBICLELRY ATV A Y Mdnt ~ 86~ +33HFHET S EHFHALNITH o720 RIZ, PMAD
HEBERHLZ (M4). TOBHAEE, PMA (10'M) OFEM24KHEBICHIIE N—~RZ F L7z RIS
BW/zp-SV-B-H5 2 + ¥ ¥ — Y ORBNPMATHFESNAZ L2, THES G MRBHR
ImlHBDCAT 7 ¥ X7 BTHMiL72e PMATCAT3Z Y hE—VOEWA LR L7225, Zhidp-SV-
B~ v F—CLERMBIISVAOT N —RHNIREET S EEZ NS, —F, ph-617/CAT,
ph-424/CAT, ph-179/CAT # X Uph-86CAT DI D 7T A I FIZBWTd PMA I L AEEIFED
BTRBEIN 2 o720 TOEED,DS, PMAIZL S CDOMRNA LNVOEKTI, IL-18 & 138274 % #
BENTHI LB o7, CDOBRIET Dot —86~+33i2i%, MBS, TREB LU TATAKR Y
PADA Ve FABRANVPEET S, 44, IL-1512 L 2&EIHEEICIE, nt —43 ICFET S TRE
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Figure 3 Effect of IL-1§ on the promoter activity of the human
CDO/CAT chimeric genes. Cells were treated with 250 units/ml IL-15
and harvested 48 hours later. Promoter activity was expressed as the per-

centage of CAT protein in untreated HepG2 cells.
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Figure 4 Effect of PMA on the promoter activity of the human
CDO/CAT chimeric gene.
Cells were treated with 107M PMA and harvested 24 hours later.
Promoter activity was expressed as CAT protein per ml of the HepG2

cell extract.
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~NOTBERF AP-10OHENEETH L FR Lz, LHL, ph-179/CATO TREEFIZI 2a—F— 3

YEEBALLETIAI FERERL, IL-18 OFRERE Lz BEHH OBRIZBE SN kb oz, o

T, IL-18IC X 2EIHNCIE, nt ~ BICHFET L TREUAND VAL X ¥ MHEET L EEZ LR,
ZOBRY EEET IBEERTORENSHOBETH 5,
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