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Analysis of the cell line derived from renal erythropoietin producing cell for
elucidating the molecular pathophysiology of chronic kidney disease
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Replic cells, a cell line derived from renal erythropoietin (EPO) producing
cells (REP cells), have lost their EPO production ability and have myofibroblast characteristics due
to activation of TGFB signaling and DNA methylation of the gene region for the hypoxia-inducible

factor 2a . Inhibition of TGFB and reactivation of HIF in Replic cells resulted in partial
plasticity of the myofibroblast characteristics but no recovery of EPO production ability,
suggesting that Replic cells are a model for myofibroblasts that have advanced transformation.
Additional analysis showed that CD73 was downregulated as transformation progressed, and Calponin 1
showed an opposite trend, suggesting that these may be useful markers of renal fibrosis.

DNA TGFB




1 Chronic kidney disease: CKD CKD
Erythropoietin:

EPO EPO EPO
Renal EPO producing cells: REP REP
Hypoxia inducible factor 2a EPO
EPO
REP CKD
2 CKD REP REP
REP
REP REP cell
lineage immortalized cells: Replic [l TGFpB
HIF2a. EPO DNA
EPO Replic CKD

Myofibroblast-
transformed REP cells: MF-REP cells

REP EPO
[2 Replic
CKD
1 Replic EPO
Replic EPO HIF2a DNA EPO
DNA DNA methyltransferase:
DNMT DNA DNMT1
DNMT1 5-Aza-2-deoxycytidine 5-Aza
de novo
DNMT3 DNMT TGFp
Replic TGFB
Replic DNMT  TGFp HIF
Replic EPO
2 Replic
Replic TGFp Replic
EPO
REP
1 Replic EPO DNA
Replic HIF2a
HIF2a Replic
HIF2a Replic DNA
DNMT1 DNMT3b DNMT TGFp
DNMT1 5-Aza-2’-deoxycytidine DNMT3 RG108
TGFpB SB431542 Replic DNA
EPO Replic Epo
GFP Epo EpoGFP
GFP DNA
Bisulfite sequencing
2 EPO
Replic EPO EPO

EPO 17.4 3.6kb



Replic EPO
EPO
Replic

REP

EPO
REP
PCR Western Blotting RNA

EPO
EPO

1 Replic DNA
Replic
HIF2a
HIF2a
EPO
DNMT

Replic

DNMT
DNMT3b
EPO HIF2a
5-Aza DNMT3b
TGFB

DNMT1

Replic aSMA

HIF EPO
Replic

EPO

Histone Deacetylase: HDAC

EPO

PDGFRp

HIF

HIF2a

Replic HIF2a
CD73

Replic
HRAS
Replic
RAS
(FTS) Replic

HIF2a EPO

EPO Replic
Replic
REP

CD73

CD73

Replic

HIF2a

Replic
Replic
5-Aza
DNA
DNA
SB431542

RG108

EPO HIF2a
DNA

Replic
REP
20

100 1000 1
REP
HDAC

Replic
RAS DNA
DNA
Farnesyl Thiosalicylic Acid
PDGFRp

EPO
TGFB RAS
REP
REP
CD73

REP

aSMA Fibronectin 1

Calponin 1

Tenascin C

Replic
Replic
growth medium (MSCM)
C Calponin 1

Calponin 1

TGFB

aSMA

aSMA

Mouse embryonic fibroblast: MEF

SB431542

Mesenchymal stem cell

Calponin 1 Tenascin
MSCM

TGFB

Tenascin C
Calponin 1
aSMA Calponin 1
TGFB

TGFB



Calponinl TGFp
REP Replic

REP CD73
Calponin 1 TGFpB
Replic
CKD

[1] Sato K, Hirano I, Sekine H, Miyauchi K, Nakai T, Kato K, Ito S, Yamamoto M, Suzuki
N. An immortalized cell line derived from renal erythropoietin-producing (REP) cells
demonstrates their potential to transform into myofibroblasts. Sci Rep.
2019;9:11254;10.1038/s41598-019-47766-5

[2] Sato K, Kumagai N, Suzuki N: Alteration of the DNA Methylation Signature of Renal
Erythropoietin-Producing Cells Governs the Sensitivity to Drugs Targeting the Hypoxia-
Response Pathway in Kidney Disease Progression. Front Genet
2019;10:1134;10.3389/fgene.2019.01134






