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Abstract

SXZILOANLFIA RZERE (MR TILRATAOVZVHY RETIBRNZRMHEEER FT
HY), aEPOHE. B, NEORBEZCHADI CENBETNTVDY . MREELEED
FHETHEOERTH 2 1o RYRBENENFEZAVTHRMREERKZE FC140rf43ZREL
Jzo T, Cl4orfA3DHEEMTZBL TMREMICD D FANZALZBSAICT S L ZAH
EOBEMEL . InvitroDFFEIZKY) . CASZIGMRETII RAFOVKEFHICHEERTS &
AHEBL Tz, RNAIICK 2 TC140rfA3NFBRZE /v VAT EEDE, MROENEEFND1DOT
HBSCGKIOMRNARKREANEML -2 NS, Cl40rf43lEMROEEFE Z % 3 2 EEMHIE
FTHARENHALE, FETILRATOVREIZ K MRXC140rf43[EMREIE{Z FENaCa
O7OF—ZIZVIN—RENBZEHNChPT Y A A SHRBTE L, —HT. Cl4orfA3EKIC
&, EEZEEHHTEDHDACEMX VONTF U UEFI VI EMEZBEITBD RXAVEZHER
M2fe COZENSC140rfA3NKEEE LT, MREMASH NEENHMERERERHREDTH T
Z—ELTHELTVRIENFEENE, TIT, Cl4ofa3EHEERTZ2EREREGHREE
MIB1HIC, FLAGR T fHEC140rfA3RERRMAEKRZL NOVAIILAZAVTHIULEZ, 20O
RERBMEKEAEZEL . RABEREENEER, FLAGRAKICK D EIEZT\, C140rf4348
EEARFORBREZTV, BonHY T ZLS-MSIMSEESNTZAVTEELZEZ S, HD
AC1., HDAC2, CHD4, RBBP4, MTA2, MBD4%& EZ<OIEY /AR FAREE N, N
toF—5215, PIRATOVICEKBIMREHED XA ZXAILH VW TC140rfA3HN TET / L%
NUTEHEEZNHLTVWR N RBE N,

Mineralocorticoid receptor (MR) belongs to the nuclear hormone receptor superfamily and serves
as an aldosterone-induced transcriptional factor. Although MR has been reported to be involved in
hypertension and organ damage in the heart, kidney, and blood vessels, details of the MR
activation mechanism remain unknown. We identified novel MR co-regulators C140rf43 by a
biochemical approach. Therefore, we aimed to clarify the molecular mechanism of MR activation
through functional analysis of C140rf43. In vitro studies revealed that CASZ1 interacts with MR in
an aldosterone-dependent manner. Knockdown of C140rf43 expression by RNAI increased the
mRNA level of SGK1, which is one of the MR target genes, and found that C140rf43 is a
transcriptional repressor that suppresses the transcriptional activity of MR. It was also confirmed by
ChIP assay that MR and C140rf43 were recruited to the promoter of the MR target gene ENaCa in
an aldosterone-dependent manner. On the other hand, C140rf43 itself do not have a domain
having HDAC activity or chromatin remodeling activity that can directly control transcription. So it is
predicted that C140rf43 functions as an adapter between MR and some transcription repressible
protein complex. Therefore, in order to identify a protein complex that interacts with C140rf43, we
generated a FLAG-tagged C14o0rf43 stable expression cell line using a retrovirus. This stable
expression cell line was cultured in a large amount, nuclear extract was obtained,
immunoprecipitation was performed with FLAG antibody, C140rf43 interaction factor was purified,
and the obtained sample was identified using LS-MS / MS mass spectrometry. As a result, many
epigenomic regulators such as HDAC1, HDAC2, CHD4, RBBP4, MTA2, and MBD4 were identified.
These data suggest that C140rf43 represses transcription via the epigenome in aldosterone
induced MR activation.
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Elucidation of hypertension onset mechanism through functional analysis of MR co—regulator C140rf43

1. HIREBRFROBE

SRSIIANFAMRZEREAMRIETILRERTAVEYHURET Z2RNZARARBESTRFTHY . 2MECDE. BiE. % OERE
ZCEHZIENBESN TSN MREE LB OHEMIITADEETH o=, R ITELCZNTFEZRAOTHE MREEEHX K
EF Cl4orf43 ZRIFELT-. FZT. Cldorfd3 NIRRT ZRBL T MR FHIE DD FANZXLERALSNCT B EEARAAEDOEME
LT=. In vitro DEFZEIZLY . CASZ1 [E MR EFIILRRTFOUKEFEHIZHEERTHIEMNHIBALT=, RNAi [Z&>T Cl4orf43 DHIRE
IuHE G EESHE . MR DEMEEFD1DTHS SGK1 Dm RNA RSN ML= EM D, Cldorfa3 (X MR DEEE E M £ N4
T REEEHGIERFTHAZENHIBAL -, TETILKRTOVAEIZLY MR 1 Cl4orfd3 (£ MR 2HE{EF ENaCa OTOE—4(Z1)
HIL—,ENBIED ChIP Pyt M SHERETEf-, —H T. Cldorfd3 BIKIZIL. EEEZ EEHIEITES HDAC EFEP/OTF YT
FULTERER T BARAN LTI STz, COIEMDS Clborfa3 DHEEELLT. MR SASADESHHIMERBEESREDOTS
THE—ELTHBELTWAIENTEEINT=, T T. Cldorfd3 CHBEERTAEAEE A RTERT H=HIZ. FLAG #4 =
Cldorf43 R EHRIFMBEHKEL FOIAIINRERAWNTHIILE, COREXRRMBEKERELEL ., RMHZERER. FLAG HiiKIC
KBREXEEITLN, Cl4orfa3 HEFARFOHERNEZTL., BO5NEY U TILE LS-MS/MS BENHEAWVTREREL=EZA,
HDAC1. HDAC2, CHD4, RBBP4, MTA2. MBD4 £ <D IES / L#IHERFARIE SN =, LEDT—4M5, PILFATAOVIZEL
5 MREHIEDAN=ZXLIZHNT Cl4orf43 NIES / LENLTEREEIFHIL TWLB I ENTEENT=,

2. MIRERRAEEOBE R

Mineralocorticoid receptor (MR) belongs to the nuclear hormone receptor superfamily and serves as an aldosterone—induced
transcriptional factor. Although MR has been reported to be involved in hypertension and organ damage in the heart, kidney, and blood
vessels, details of the MR activation mechanism remain unknown. We identified novel MR co-regulators C140rf43 by a biochemical
approach. Therefore, we aimed to clarify the molecular mechanism of MR activation through functional analysis of C140rf43. In vitro
studies revealed that CASZ1 interacts with MR in an aldosterone—dependent manner. Knockdown of C140rf43 expression by RNAI
increased the mRNA level of SGK1, which is one of the MR target genes, and found that C140rf43 is a transcriptional repressor that
suppresses the transcriptional activity of MR. It was also confirmed by ChIP assay that MR and C14orf43 were recruited to the
promoter of the MR target gene ENaC & in an aldosterone—dependent manner. On the other hand, C140rf43 itself do not have a
domain having HDAC activity or chromatin remodeling activity that can directly control transcription. So it is predicted that C140rf43
functions as an adapter between MR and some transcription repressible protein complex. Therefore, in order to identify a protein
complex that interacts with C140rf43, we generated a FLAG—tagged C140rf43 stable expression cell line using a retrovirus. This
stable expression cell line was cultured in a large amount, nuclear extract was obtained, immunoprecipitation was performed with
FLAG antibody, C140rf43 interaction factor was purified, and the obtained sample was identified using LS-MS / MS mass
spectrometry. As a result, many epigenomic regulators such as HDAC1, HDAC2, CHD4, RBBP4, MTA2, and MBD4 were identified.
These data suggest that C140rf43 represses transcription via the epigenome in aldosterone induced MR activation.
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