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The procuction of inflammatory mediators anc autocrine via clock genes in RA-FLS
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i The expressions of inflammatory mediators (MMP-3/9, IL-6, CCL2) were
increased by TNF-a and IL-1b, but siRNA/Bmall attenuated the expressions in RA-FLS. This result
indicated that inflammatory mediators related to bone destruction and cell migration were broadly

controlled by Bmall.
Based on these results, we could hypothesize that Bmall regulated the expressions of inflammatory

mediators by transcriptional activity of NF-kB.

Bmall



24
Per (Period)1/2/3 Bmall (brain and muscle Arnt-like protein-1) Cry
(cryptochrome)1/2 Clock (circadian locomotor output cycles kaput) Dbp (D site of
the albumin promoter binding protein) HIf (hepatic leukaemia factor) Tef (Thyrotroph
embryonic factor) E4bp4 (E4-binding protein 4) Ror (RAR-related orphan receptor)
a/c Rev-erba

RA IL (Interleukin)-6 / TNF (Tumor
necrosis factor)-o (Curr
Opin Rheumatol.2012;24:312) RA-FLS (1) 2

3

MMP (matrix metalloprotease)-3  TIMP (tissue
inhibitor of metalloprotease)-3 CCL2 (C-C motif chemokine2) IL-6 IL-7 IL-15

MMP-3 TIMP-3  MMP-3
CCL2 RA-FLS IL-7
IL-15 T RA-
FLS RA
RA JAK (Janus kinase)
RA
(1) RA RA-FLS
2 Bmall
RA RA-
FLS Bmall Bmall RA-FLS
Bmall RA
IL-13 IL-6 IL-17 TNF-a IFN (interferon)-y RA-FLS
RNA Bmall MMP-3/9 TIMP-3 CCL2 IL-6 IL-7 IL-15
RNA PCR BMAL1
MMP-3 TIMP-3 CCL2 IL-6 IL-7 IL-15
BMAL1
MMP-3/9 TIMP-1/2/3 CCL2 IL-6 IL-7 IL-15
ELISA RA-FLS Bmall
RNA Bmall (a) Bmall
RA-FLS
(siRNA/control+ siRNA/control+ siRNA/Bmall+
siRNA/Bmall+ ) RNA
PCR Bmall MMP-3/9 TIMP-1/2/3 CCL2 IL-6
IL-7 IL-15 MMP-3 TIMP-3 CCL2
IL-6 IL-7 IL-15 ELISA RA-FLS
WST-8 Bmall
RA-FLS
TNF-o IL-18 IFN-y RA-FLS  Bmall
MMP-3/9 CCL2 1L-6/15 PCR
siRNA/Bmall Bmall
ELISA PCR( )

Bmall RA-FLS
30



Relative mRNA expression

Relative mRNA expression

Relative mRNA expression

Relative mRNA expression

Relative mRNA expression

1 TNF-o

) 66

TNF-ax

( 2

s+ 400 SiNC, TNF-a(20 ng/mL)

—— siBmal1, TNF-a(20 ng/mL) s
15 2 15
o
o
3
1 < !
z
o«
E 05
05 g o
=
[
0 ® o
0 16 24 2
+«eAee SING, IL-1B(20 ng/mL) e+ SING, IFN-(20 ng/mL)
—&— siBmal1, IL-1(20 ng/mL) —m— siBmal1, IFN-y(20 ng/mL) 3
500 25 2 3
% * g
8 25
400 2 L L L g
JJL_TRERE R : 2
300 15 3
z 15
200 1 .,——-I\k_i E
o
2
100 05 = 05
K]
0 0 o o
0 16 24 32
Time (hrs)
«+ oo SINC, TNF-a(20 ng/mL)
—&— siBmal1, TNF-a(20 ng/ml) s
15 2 s
g
g
o
' E:
2
€
05 o
21
kS
[
0 < 0
«evhee SING, IL-1(20 ng/mL) esdee SiNC, IFN-y(20 ng/mL)
—#— siBmal1, IL-18(20 ng/ml) —a— siBmal1, IFN-y(20 ng/ml)
c
2 15 5
* 2 2
Q
15 o
L. * 4 & g
f JRELY DI GRPEL s 15
1 <
z
0s = 3
05 E
o
2 05
0 4 =
o 16 24 32 0 16 24 32 € o
Time (hrs)
s+ SINC, TNF-a(20 ng/mL)
c
—4— siBmal1, TNF-a(20 ng/mL) ©
2 15
15 o
* a
3
< 10
10 z
o
3
o 5
5 2
&
[
€ o
0

IL-13
siRNA/Bmall

IFN-y

unstimulated

Bmall

TNF-a IL-13

p65

RA-FLS

NF-kB

IL-6

o+ SINC, TNF-a(20 ng/mL)
—— siBmal1, TNF-a(20 ng/mL)

15
1
05
- [
3 6 a3 ° wo® =
e SING, IFN-y(20 ng/mL)
—&— siBmal1, IFN-y(20 ng/mL)
15
1
05
0
[] 16 24 32 o 1 » z
Time (hrs)

-7

e SINC, TNF-a(20 ng/mL)
=t siBmal1, TNF-a(20 ng/mL)
*
D

05

e ke SING, IL-1B(20 ng/ml)

—4— siBmall, IL-1B(20 ng/mL)

« SiNC, IFN-y(20 ng/mL)

—&— siBmal1, IFN-y(20 ng/mL)

«oohee SiNG, IL-1B(20 ng/mlL)
—a— siBmall, IL-13(20 ng/mL)

+« &+ SING, IFN-y(20 ng/mL)
—8— siBmal1, IFN-y(20 ng/ml)

TNF-a
Bmall

RA-FLS

p65

NF-KB

15
10
5
0
2
Time (hrs)

siRNA/Bmall



Bmall RA

66

2022

30

2021




