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A compound screening targeting CIDE-A - AMPK pathway in the endoplasmic
reticulum stress-related diseases
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In this study,we revealed that 1)a newly discovered unfolded protein
response gene "cell death-Inducing DNA fragmentation factor-like Effector-A (CIDE-A)", which is
associated with the adaptation to the chronic endoplasmic reticulum (ER) stress, is regulated
positively by forkhead box protein O1(Foxol) and 2) the cell death induced by the over-expression of

CIDE-A is amplified by suppression of CIDE-C,, another CIDE family protein. We also elucidated that
imeglimin, a brand new orally drug for type 2 diabetes mellitus,which is thought to improve
mitochondrial function reduced ER stress associated death of rat thyroid follicular cell line PCCL3
alog with increased BiP expression and decreased CIDE-A elevation.

CIDE-A



Tgn
ER
Cell death-Inducing DNA fragmentation factor-like Effector-A CIDE-A
1)ER ER BiP CHOP
CIDE-A mRNA 2)CIDE-A mRNA ER
ATF6 RNA
3)ER CIDE-A 4)
ER ER Tunicamycin PCCL3 Tunicamycin
ER Thapsigargin ER
BiP CHOP CIDE-A
5) ER AMPK
CIDE-A AMP-activated protein kinase AMPK ER
2 ER CIDE-A AMPK
ER
CIDE-A ER
1 PCCL3 ER CIDE-A
AMPK
2 PCCL3 ER CIDE-
A
1 ER CIDE-A ER
CIDE-A Forkhead box protein O1
Foxol RNA Foxol mRNA ER
Tunicamycin 100ng/mL CIDE-AmRNA
PCR
2 CIDE-A CIDE
CIDE-C ER
Doxycyclin CIDE-A PCCL3 RNA
CIDE-C mRNA CytoTox-Glo™
Cytotoxicity Assay Promega
3 Doxycyclin CIDE-A PCCL3 Doxycyclin AMPK
4 Merck LOPAC®1280
Tunicamycin CytoTox-Glo™ Cytotoxicity Assay CIDE-A
ER MRNA PCR
1 RNA Foxol mRNA PCCL3 Tunicamycin
Foxol mRNA CIDE-AmRNA
ER Foxol CIDE-A
Foxol
2 Doxycyclin CIDE-A PCCL3 Doxycyclin CIDE-A

RNA CIDE-A mRNA



CIDE-C mRNA (E11) CIDE-AS&HIFEIR(C L DHARBFE (C Xt 9 SCIDE-CHPHI DR

1
Cl DEE- CIDE-A
C | DE_C Induced Cell Death by CIDE-A Expression (%)
20 *
CIDE-A -PptX ”
16
14
12
3 . —
AMPK AMPK ‘ J
: .
. ——
CIDE-A Cont. SIRNA SICIDE-A SICIDE-C
_Control PCCL3 = mCIDEA inducible PCCL3
AMPK CIDE-A
A M P K Error bars represent mean £ SD; *P < 0.05 versus conotrol {1-way ANOVA with Tukey's post hoc test).
(®2) A ATYUZUICKBERR L X BEHAIFEOING]
4
BiP BiP Dead Cell / All Cell (%)
Inducer X BIX %
40
Imeglimin Tunicamycin % .
CIDE-A »
Imeglimin ~ Tunicamycin 1 2 3
2
2 ° DMSO Imeglimin 1TmM
Imegllmin Tunlcamycin Bip LDMSO 72h = TUN 100ng/ml 72h
Emor bars representmean £ SD; *P < 0.05 versus conotro! {1-way ANOVA with Tukey's post hoc test).
5 ER
Imeglimin PCCL3
MRNA

TPO PAX8 mRNA

(K3) XU Z=Z>dDTgn, TPO, PAX8 mMRNARIR(CX I D52&

180 120
100 .
< 160 1 < ?
Z 100 %

Z 140 N [ .
E 120 g5 133 S w0
= Py
= 100 1 I
©
© g 60
T I
T
T e = 40+
5 40 g
o
= 20 +
T 2 T

0 . [

o | 2 48h 72h oh 24h 48h 72h
Imeglimin 1mM Imeglimin 1mM
140

< 120
z 100
€ 100
£ 80 .
&
Teo— — —4 .
T
S 1
a
= 20

0

oh 24h 48h 72h

Imeglimin 1mM
Error bars represent mean + SD; *P < 0.05 versus Oh (1-way ANOVA with Tukey’s post hoc test).

Morishita Y, Kellogg AP, Larkin D, Chen W, Vadrevu S, Satin L, Liu M, Arvan
P.” Cell death-associated lipid droplet protein CIDE-A is a noncanonical marker
of endoplasmic reticulum stress” JCI Insight. 2021 Apr 8;6(7):e143980.

Morishita Y, Kabil O, Young KZ, Kellogg AP, Chang A, Arvan P.” Thyrocyte cell
survival and adaptation to chronic endoplasmic reticulum stress due to misfolded
thyroglobulin” J Biol Chem. 2020 May 15;295(20):6876-6887.



66

2023

66

2023

CIDE-A

95

2022

65

2022




Kabil, Omer Kellogg, Aaron

Arvan, Peter

94

2021

Peter

Larkin, Dennis Kellogg, Aaron

Arvan,

CIDE-A

64

2021




