SRR AE 211 T A0 3 2R I
Rl
Graduate Insititute of Biochemistry and Molecular Biology
College of Medicine

National Taiwan University

Master Thesis

=% G-CSF 3’# UTR 2. SLDE E 7] & SB203580 3%
% T H 4t G-CSF MRNA f& 2 & thé ¢

Role of SLDE in G-CSF 3’UTR mediates increase of
MRNA stability induced by SB203580

FRE

Huai-Tzu Li

¥R ESE L
Advisor: Shao-Chun Lu, Ph.D.
¢ 23K 101 &£ 6 ¥

June, 2012



BIEBRERLFMBX
DREBERFELE

3 G-CSF 3 3% UTR z SLDE A %4 SB203580 3%
WFMA G-CSFmRNA BZESHA L

Role of SLDE in G-CSF 3’UTR mediates
SB203580-induced increase of G-CSF mRNA stability

FUXAZREL(FR RVUINERLERAY
EERAHEERL TLHEAAMELZ AL $0%
X #ERR- T FLAZAATHARLAS RS
ACRAH  Hitwy

o s 2 ‘ v~ (%2%)

(4 $20) »
T 5 o 2807
Tl NG Ve
__/ I
NndAS
ZLL




BEGERLFIY B TR RRIE B R A R E R EFRA L

» RBL0 i i i B % e & R A ARG Ao gy E R PR s 0 T HES

2 B>t cloning = etz b o s el U 2 R R R KRR ESN i
Ko XTI FAARRIEIFEFER AR AFF - BT PR Fle gt b Ay
B R Hp %g:,g(,h <K EF o uﬁ; i B Q-PCR ekt 322 ¢ > &4 tt—ﬁ )
o REEADTRE R FwRE D BN L% o B 2
AP EFREEIAGT EZER LT AFIFFauER R AGH (BT -

B HI-FEE 2 o & =0 A4 seminar ~ B 2 B4 1 1T B g e (3 At

\H

EA LG T RREAF S dre PR SR ARAG IR T X A B EFE

Fle FokEeiFiA R » BAF Ep 4 cpFiz ¢ §T445 26L vk > 2 18

[rh

NAF - NI e BT J X pIpR > T H Py miFinfoE £

2
X

—

FURDEFFEGER  cRHMIFRE L AT L 3 iR g

Bos e R RE AT SR CRII GBI P A - LR YRR

EE ARG AR PP oW datall g R T Fe o & BRI PR ok
FIRE et ¥ a0 WRAGRATIRZ BV U RARE BRI P2 BF €] 3% - |

FEFL I AR R AP RA R B 2 s hd AR B ri
B AR S Rk R AA P F RGNS L RF SRS S

EF G F R 4 7 I Sl g A S Ry A

mfe= = F IR o E%‘ﬁ'/ii?b'“r’ﬁ Aok § BT F T‘F =t R ? T
seminar - {gﬁgﬁ,{i’r%;&g ;&ﬁ&;{:& » NE hZ R REEFHEY % s
hoine ARk R koo % g ROFARERIEET DRk REBET A

HEAF 5 Fendeadline » AT Aol 2 A 5 AR R T S PIIR e 07 o



==
ay
"
Pl
Sy
i
|
1%

Fi- DB FlL G 4R %2 R kR 2 g
Eﬁdyﬁ*%%‘fa* PR B AR R SR BRI BRI - ER%RE

FAFHSG o AN A GET AE EARAL chBS 0 F ¥ (7 LDOCL

I
0
At
b
W
\ [and
=
A

ok B4 paper o R R IR AppR Fé*fjﬁiﬂ‘% B kR 4

m

MR R AR AP T R ARRCEERT AR L R GRS FHT Y
mgﬂ;t;é o R810 & — B A A — "‘i% PR R s AR ';\?rgmgnmﬁq o
EHANGH vz § i me s BAr o RER RIS

R B RSATEAREEA T S0 RAH - BT v =g ¥ 2N

N

F‘_*
<

R s A R RN e o A R AT LS B AR IR GO R R PR
B AFNEE R RN e Bz R R BB
e RAER G R ES A - ded o Vb Bt A d Y A AiEp A RE
RO B § AP %2 E ] A BT o B S BT L ST R g § R

SR RNEAE R - s EWASE S



>
>

Iy

»
&>

fu

»
&>

................................................................................................................................ i
............................................................................................................................ viii
S T T 1

il

|

3
<
e
g
&
=
)

F I T I E D 16
e S 17
B T bbbttt ettt 18
B DO MIPE IR B ettt ns 19
EAE LA R el e T - TSP 20
Fo & mep RNARBEE A TR T A7 e 21

- oa ¥ oL B4 kEE S A 47 (luciferase activity assay)......cooceevveerenene. 34
FAE LI A T s 36
S I RO 37

% — & $£31 SB203580 # 4r LPS % %7 G-CSF mRNA f& = & 4% 41518

G-CSF MRNA JTUTR ..o 38
% = & fF31 SB203580 3 4r LPS 3 # 7 G-CSF mRNA & = & &35 %
G-CSFMRNA3'UTR & P FR— EL B 71 it 39

%= & 347 F p38 MAPK #r#$]#| 4+ LPS % # ¢ G-CSF mRNA 4 3.8

I

b

& $F3 7 H e SB203580 £_F ,T*u ¢ 3 4r G-CSF mRNA # 11....... 43

3 I TSP ST TR TE PSPPSR 45

s

% — & SB203580 i i G-CSF MRNA 3'UTR SLDE % # 4: LPS 34 #¢G-CSF

v



LN 46

>
»
N
>

[

§ LPSth 7 4 ARE 2 4 § 14 i SLDE # 4 G-CSF mRNA f& %t

.............................................................................................................. 47
¥ = & 7% I p3BMAPKS Fr 4|3 ¥ LPS 3£ % 7 G-CSF mRNA £ .3 7 &
OO SOU TSP U SO U PP POURPRPPRTTRPROON 48

TR G Fr] p38 MAPKS BRELFF 78 14T F IR s 50

T A i e 52

B T E Bl ettt 53
St 2 /]?e ...................................................................................................................... 70
S OO PO .| vt 1. 85



WP &

Fig. 1 Effect of SB203580 on LPS-induced G-CSF mRNA stability in Raw264.7 cells.

Fig. 2 Effect of SB203580 on luciferase activity in Raw264.7 cells that transfected
with GAPDHp-Luc construct (basic CONSLIUCE). .......cccervririieienieiieie e 55
Fig. 3 Luciferase activity and mRNA in Raw264.7 cells that transfected with basic
construct and GAPDHp-Luc-3’UTR construct (3’UTR construct). ................ 57
Fig. 4 Effect of SB203580/LPS on luciferase activity and mRNA in Raw264.7 cells
transfected with 3’UTR CONSIIUCE. ......cccuvriuiiiiiiiieiie e 58
Fig. 5 Effect of SB203580/LPS on on luciferase activity in Raw264.7 cells that
transfected with GAPDHp-Luc-3’UTR SLDE mutantl construct(SLDE
MUEANTL). ..o T L N R e 59
Fig. 6 Effect of SB203580/LPS on luciferase activity in Raw264.7 cells that
transfected with GAPDHp-Luc-3’UTR SLDE mutant 2 construct(SLDE
MUEANT 2). ..o e« IR Eomataianeirs AR b5 e e reeeseesenseensesenssessnssnssnsnsesenses 60
Fig. 7 Effect of SB203580/LPS on luciferase activity and mRNA in Raw264.7 cells
that transfected GAPDHp-Luc-G-CSF 3’UTR SLDE mutant 3(SLDE mutant 3)
10 LY/ S SSRTP SRR 61
Fig. 8 Effect of various p38 MAPKS inhibitors on LPS-induced G-CSF expression in
RAW264.7 CEIIS. ... 62
Fig. 9 Effect of various p38 MAPKSs inhibitors on LPS-induced G-CSF mRNA
expression in Bone marrow derived macrophage (BMDM).........c..cccceevvvennne 63
Fig. 10 Effects of various p38 inhibitors on LPS-induced G-CSF mRNA expression in
THP-L CEIIS. ..o 64
Fig. 11 Effect of various p38MAPKS inhibitors on LPS-induced luciferase activity in

cells transfected with 3’UTR CONSIUCE. ......oooeveeeeeeeeeeee e 65
Vi



Fig. 12 Effects of various p38 inhibitors on protein levels of p38, p-p38 and p-Hsp27

INTHP-L CeIIS. oo e 66
Fig. 13 Effect of SB203580 on G-CSF mRNA expression in Raw264.7 .................... 67
Fig. 14 Effect of SB203580 on G-CSF mRNA turn-over in RAW264.7 cells. ........... 68

Fig. 15 Effect of different p38MAPK inhibitors on luciferase activity in cells

transfected With 3UTR CONSIIUCT. .......coovieeiiiiie ettt e e e e e e e reee s 69

Vil



i &

e o SREE D FF (G-CSF) 5 @i B 7259 - | 0 4 £-
e gd 0 AR B 2 sk wre ot A s 0 B LR B & A
LS B4 2 B E R Gy o e X 3] LPS fcE it p38 MAPK ¢ ¢ G-CSF mRNA
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FUTR# 3 AREcTmMRNA X 2 e > Em M MKHE A RME - XL AFHRFT AT
Ry REFM o ) HE Mm% Raw264.7 5 LPS fljgz T3 L LS
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MakF: SELe = 3R F]F -~ SB203580 ~ stem-loop destabilizing element

(SLDE) ~ mRNA #& Z_& ~ p38 MAPK



Abstract

Granulocyte colony stimulating factor (G-CSF) is not only a member of
hematopoietic growth factor but also a cytokine. G-CSF is known to control the
production, differentiation and migration of neutrophils. LPS increasing G-CSF
MRNA stability by activating p38 MAPK kinase activity, thus increases G-CSF
production. There are two destabilizing elements in G-CSF 3’UTR-adenosine
uridine-rich element (ARE) and stem-loop destabilizing element (SLDE) that regulate
G-CSF mRNA stability. Numerous studies show that SB203580, a pyridinyl
imidazole p38 MAPK inhibitors, reduces the half-life of the ARE-containing mRNA
by inhibiting p38 MAPK kinase activity. However, our previous studies showed that
SB203580 enhances LPS-induced G-CSF production by increasing mRNA stability.
The aim of this study is to investigate the possible role of SLDE in SB203580
mediated increase in G-CSF mRNA stability in LPS treated macrophage.
Our results show that G-CSF 3’UTR decreases mRNA stability in
unstimulated cells, but stabilized mRNA when p38 MAPKSs activity was activated by
LPS. We find that the consensus sequence “TTTAATATTTA” rather than the
stem-loop structure in G-CSF 3’UTR SLDE is essential for the SB230580 enhanced
LPS-increased G-CSF mRNA stability. Moreover, various p38 MAPK inhibitors had
different effects on the expression levels of G-CSF mRNA and protein. The levels of
LPS-induced G-CSF mRNA and protein in Raw 264.7 were increased by SB203580,
SB202190 and PD169316, but not by SB239063. Furthermore, we discovered that
SB203580, SB202190 and PD169316 increased G-CSF mRNA stability when p38
MAPK kinase activity was inactivated. Taken together, these results suggest that
SB203580 increases G-CSF mRNA stability through the highly conserved sequence

and this effect is independent p38 MAPKSs kinase inhibition.

Key words: G-CSF, SB203580, SLDE, mRNA stability, p38 MAPK
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o 2 RvAR
- ~ granulocyte colony-stimulating factor (G-CSF)

$pptte £ {4 £ F]+  (granulocyte colony-stimulating factor, G-CSF)
Bt MR 7% - B o 2 I - Al kE (cytokine) > A F £ Y
24~25KD (Hareng and Hartung, 2002) - Burgess = Nicola % 4 4 %[>+ 1980 & fr
1983 #d p & F R %] B2 "5y @ 4~ 30 G-CSF 3+ F (Burgess and
Metcalf, 1980; Nicola et al., 1983) » |- & G-CSF £ #]p| #_% 1986 & ¢ C3H/He ‘m
"z tkiE > ek 7148 DNA E4iE 7 (clone) 1k (Tsuchiyaetal., 1986) > @ A 3

G-CSF # 7] %_# 1986 £ ¢ F-%% m % 15637 2 @it + A ‘0% & CHU-2 57cDNA

v % 4 i intron 7 = (Nagataetal.,, 1986) - G-CSF -] R& A g5 ¥ 5 {3
iRt BB Afi Ao~ 83 69%% 73%:4p it (Tsuchiya et al.,
1987) - o X-ray » {75 % & or 0 G-CSEALd w B F » T Fehg -l G e~ >

a-thrz2 Fd B E- &k (loop) #riddz > &3 v BT L Bl A L
(cysteine residues) ;= @ B A F N fEgig > Fe L w B G Hind fra
# (Hilletal., 1993; Nicola et al., 1983) « #g G-CSF = 5% 3-v F &_d 207 B "<z e
s # N =53 30 Bk pe e g gk es (signal peptide) » 5t 2 A 4 174
B 178 Br=iiph e~ cn 3 G-CSF & o jxmiz b > § — fa o i ded > H
Po174 B e g G-CSF fwmre b+ % s E 5 i

(Nicola et al., 1990) -

= ~ G-CSF & 5¢
(1) maesg @ o bapd

G-CSFs i & ot v AT e ® ROP A f v oL 2k % SR w?e (progenitor cell)
A ibAjsirg @ ik 3k (Boneberg and Hartung, 2002b; Hareng and Hartung, 2002;

Kamezaki et al., 2005) - i i&:& = 3 mv?l’ RN S B UE Y A chl
2



[ mvg vk w3 el (phagocytosis) A7) = R b AR B A B
(Neutrophil Extracellular Traps, NETS) = 3% 3-¢+ im)ﬁ, R f,f],)giufah; BRI
2 F Js (innate immunity) « ¢ # G-CSF™ 2 g 445 b it (Ca®* influx) 3 #r
#lcalpainis it - i ¥ X-linked inhibitor of apoptosis (XIAP) # ZL3 4v » & @ e
caspase-3frcaspase-9erE i o Kk i v—%‘ ¢ Mo o IR P2 & (apotosis) (van Raam
etal., 2008) - zﬁfiv%’ e op oRend 4 dp o Rt ik et i&:}?ﬁj}ﬁﬁ BB AAES o
(2) +ug X

7 87 0 G-CSFi% i 7 Ip i S|4 & Jis-Boneberg % * 77 7 3 3.G-CSF
;ggl B AEH i 4] kel E Pk e (monocyte) 4 IL-18 % TNF-a

(Boneberg and Hartung, 2002a) - G-CSF+ 1« }‘%‘ d ¥ricaspase-1erim 1d o &/ dra

34

pro-IL-1 5 *» &) = = 34 e17lL-1 5 (Boneberg and Hartung, 2002a) ; ¥ - * & %
G-CSF¢ it # TNF- 39 & T 5 0 & 2473 BETNF-a mRNAGL R &
7+ G-CSF —f:’-j%’ d et i e RS TNF-a 39 F £ R e £35mh
4131 p = v 2 F % (Boneberg and Hartung, 2002a) ° ¢t *t#7 3 » % JLG-CSF¥r
#]IL-1 8 2 TNF-a # 1 > ¢ =8 INF-¢ ## 12 > (Boneberg et al., 2000) -

¥ b G-CSF¢ H4rikifn 2o ;‘PI%:@W? AR % (Plasmacytoid Dendritic
Cells » pDC) # £ > iem BieTH2Mm % 4 & > ¥ A SR Timrs chd & 5 % i
@ self-reactive Teellss it 23 4 > @R LB AREARFET » B3 ¥ EdZ
(peripheral tolerance) (Rutella et al., 2005) -
Q)i it id s ¥y ~ HEBF A e 4

K,ﬁ; 7 T&j’glv%’ Pl f kA E2 b > G-CSF4 ¢ %%’r} "% M F BLE ¢ SDF-112 2
# B CXCR4A#: M imstd v i mie d F BGA # 7| % B0 % (Petit et al., 2002) -
G-CSF% K F{'J;}%r“%’ Pote no oA sk A w B L34 1T R iEmegakaryocyte %
o -] 45 4 = (Catani et al., 1998; Chao et al., 1993) -

(4) wHEH &

=

27 BALAE R R g ka2 b G-CSFY B - X S A5 F
3



(neurotrophic factor) » # * #ofc % #&ehid 5 ~ 485 L MG-CSF X § (G-CSF

receptor) » G-CSF¥ 12if i o " 5 I (blood-brain barrier) ®ig4! 54 4 - ¥4 F

% 1L STAT3 ke #rd|4 5w &= (Schneider et al., 2005) » » G-CSF» ¥ 124 iF %

i* AKt/GSK3 B/NF-x BFr#]d N & 2 #7501 42 enBV-2iF & 7% 1 > B> NOeg A

Ao RS e 2T A = B A SaniEr (F,2008) o

(5) Hih R
M 1T &

2

s B v & (myocardial infarction) 8 0 2 g T 3 b
77 38 %5 10-100 pg/kg/day G-CSF¥ 1% i veim?e (cardiomyocyte)
G-CSF% B it Jak-stat3 » i&m drd| < ivimie k= % 3 Fizlwie £ 3 X 4 o 58
Mz > BAF wIvImie > L o AT E Rz w32 €% (Left ventricular
remodeling) (Harada et al., 2005) » &g .w 3 v4m 2 42 /i (Myocardial regeneration) 12

B e Ay 12 4R Jig A& (Minatoguchi et al., 2004) -

= ~G-CSF gk & *

EE A M 5 G-CSFE R = 19.4£2.9 pg/ml > 71986 LM Souza® * &
BP0 E R 2 RG-CSF v [ 5636-nG-CSF2 48 » ¥ ix:eE. coli~ & %

4 :hG-CSF > £ ¥ & M HPLCH i A gtiem # 5| L &5 eh ¥ 2 G-CSF &9

(rhG-CSF) (Souza et al., 1986) - d F % B % FF > LA T 153 0L
30ug/kg/day rhG-CSF3-v ¢ iBie ¥ fgmre {2 2 A 1 >3 3 ¥ fu % ¥ v%’ e
BN BUEEF GO B o T skdic (Priceetal, 1996) - F)pt > A gRE W
BRI R A X T R iR 8 5 thG-CSF o i v @ 2 JRenficp 5 4e > LR S i
AP R 4 eis ¢ (Chaoetal, 1993) - b *G-CSF+ ¥ 3 v el ¥ 40 & 3R ¥ w72
sPrLif ik dF [ m e 3 T cha BiT % (antibody-dependent cell-mediated cytotoxicity,
ADCC) (Valerius et al., 1993) - % T B LA A 20t > DihrsenE A B OFIRE %
4 R & F #0%1540.3 pglkg/day srh G-CSF2 18 » & iz ¥ @ 5 A BRin %

(hematopoietic progenitor cell) #p 3 4. — 7 & (Dihrsen et al., 1988) - % Stroncel
p
4



A F kY FRMFT T L5 7.5-10 pg/kg/day rh G-CSF> T = 14 % 85 ;2 i3 fw
*z  (peripheral blood stem cell, PBSC) #cp 3 4 ¥ = -+ = & (Stroncek et al.,
1997)’ k3 L‘;‘—Q—G CSFI%Q" l___i_%_{L/]’&ﬁ-F H‘JWE;}’F?E—"J B '— sy l%lﬂ: mP51§51;EJ

i ? o 2 q4c g (Levesque, 2003; Petit et al., 2002) » BiT— EFT G 5 G iE

ﬁ“

Bofr e Rz T o Kjpfw il ¥ A % (Zohinhofer et al., 2006)
@ G-CSF# 11 B4 5 & 4 ~ &1 2 Frd|ad Slimie A= > ¥ B4 ik n 97id & eh
Higwe I EET & Gop A G131 Sl (Luand Xiao, 2006; Meuer et al.,
2006; Schabitz et al., 2003) -

CEATRE Lt RY rh G-CSF+ €5 flit* chg 2 » f Lengiv® o 324 5
Fasg ~ VR PR ~EROR R s eEe ~rRel 2 B ER (Carr et al., 2003; Flomenberg,
2005) > F15 G-CSF ¢ @#wir? Bxk B f > e? W R Fh A 6332 ~ Bh
% ~ § Ko Sweet g i ¥ (Garty et al., 1996; Oiso et al., 2006) o 4o % w5 @ 3k F
FoAE IR E WaRey e~ e el O 2RISR A 4e (Hierholzer et al., 1998) - Hirokawa
FAFPTdp D G-CSF igwf? o ok 2R 4e o 7 3B v Mo 2 R EIFF AT

o R ETH AL #RETEF (Hirokawa et al., 1996)

=~ G-CSF & F14 3 4048 41

G-CSF i & 4 R 4 H 73k 'wP (monotyte) ~ E ¥ w? (macrophage) ~ = ¥ P
& tn®z (vascular endothelial cell) fr% &+ ‘wm?z (fibroblast) % - § iz wre i %
LPS » & £lwe ek (40 1 IL-18 ~ TNF-@ ~ GM-CSF ~ IL-17A) % el > 4%
¢ i G-CSF # 3.3 +c (Aulock et al., 2004, Demetri and Griffin, 1991; Hirai et al.,
2011) » G-CSF A 714 31 & X # 4k =x (transcriptional level) fr# 415 & =
(post-transcriptional level) =34 357 > & %] 4cif 40T
(1) #4k = (transcriptional level)

1990 & Shannon % + 4] * reporter assay % 3 . G-CSF fx# + + 5 - B &4

el B e/ 7| —CK-1 region (GAGATTCCC) » CK-1 region i % & 4%
5



AL 7 188bp Ao APk #0057 & IL-3 fr GM-CSF fxf 5 ¢ 485 > 4 & TNF-
2 Z_IL-1B #1™ ~human T lymphotrophic virus-1 transactivator(tax)f= GM-NFa

¢ 2 & CK-1 mag#ér= 1 (transcriptional activity) (Kuczek et al., 1991;
Shannon et al., 1990) - ¥ ¢t & CK-1region ¥ i*%;,T WES B NF-IL6 B &> H ¢
- B¢ CK-1 region 3 %4~ £ 4 > § %4 TNF-a {1 » NF-x B =t ¥ = p65
= NF-IL6 ¢ 4 %% & 3] CK-1 region 2 NF-IL6 % & = (NF-IL6 binding site) -
H A im0 Flpt CK-1 region 2 NF-IL6 & & =~ #H 5 TNF-a response
element (Dunn et al., 1994) - % 7 NF-IL6 z #t » # 3 » ¥ 3R heat shock factorl
(HSF1) ¢ &+ NF-IL6 % & > &8 NF-IL6 s+ @ G-CSF & 4&7% At frd]
(Zhang et al., 2011) -

gtk > G-CSF kx5 TATA box _+#% 115bp s octamer sequence
(ATTTGCAT) ¢ # octamer binding factor 1 (Octl) = octamer binding factor2 (Oct
2) % & (Milleretal., 1988) - &~ § 5% % A% % 1455 % &1 & LPS ™ Oct-2
¢ f- CEBP/B i& {72 3 f£% » 3 4c G-CSF pads+ f4k/ 1t (§,2010) - @ 4§
HE e gL Tdpd > @R F (rapamycin) | ¢ #r] PISK/AKYmTOR pathway
Bitig 2 Oct-2 30 £ " > i&m prdld LPS 2 LTA 3 %<1 G-CSF 4+ INOS
A4 (Chou et al., 2011; Chou and Lu, 2011) - ¢t “t » % octamer sequence + 5%
20bp ALt PU box (GAGGAA) ¢4 PU.L % & > % ¢ %2t IL-15 3 %1 G-CSF
A # #4427 (Shannon etal., 1992) -

Tsukada % + %A 1994 # . 35 & G-CSF fc#»+ CK-1 region + #5 11bp 2 e
3 — &5 7] GACGTCA £ % ¥4 cAMP responsive element (CRE) (CGTCA) &

5% 24k » 244 CRE (TGACGTCA) ¥ 4 % - B34 ® (Tsukada et

al., 1994)-L. Hareng % % 77 3 % > § % p CAMP )k & 3 4r ¢ ¢ CAMP element
binding protein (CREB) % & + CRE R fx#&4x ¥ * (Hareng and Hartung, 2002) -

¥ ¢k » G-CSF promoter * & 7 4 & cold shock protein binding site (CSD1 ~

2~3+4)>CSD1~2 %~ w2 CK-1~NF-IL6 3 %4 £ 4 > CSD3 ~ 4 p =% NF-IL6
6



22 octamer sequence ® & >CSD # 4 % 3> GM-CSF promoter + » & IL-3 promoter
1+ = % 3 4p o2 CSD binging site > § TNF-a fljcehpiz - NF-GMa ¢ % 1
GM-CSF CSD1 - 2 s noncoding strand ¥ fx L )4 4% ; @ NF-GM blc ¢ % & ¢
CSD3 -~ 4 coding strand $r+#|#& 4% 14 (Coles et al., 2000) > 7A@ 3| p #» % 1+ G-CSF
fede+ 1 CSD e iy 4183 = 25 Hehe

(2) #4515 & = (post-transcriptional level)

A % flgrenimiz p G-CSF MRNA .37 &2 h > L Ry | 3 15 445 »
Krrae4 8 (short-lived) mRNA (Ernstetal., 1989) » 35 % o £ 77 3 &1 % 304
G-CSFmMRNA 2 & % 7] 3’24 7 #&:F % (3’ untranslated region, 3’'UTR) #7347 &
G-CSF mRNA3'UTR 7 AU-rich element (ARE) ¢ # % mRNA i 2 & - ¥ *t#=
T+ FMAG-CSFIUTR BF 5 - £ -k 7 £ % (Stem-loop destabilizing
element, SLDE) » ¢ # % mRNA f£ <& (Hill etal., 1993; Putland et al.,

2002) » 1T - B34 IE D R 5 4 G-CSF MRNA £ 7B L 58
(a)AU-rich element (ARE)

i b 3 £ T geini R T ARE g4 & ARE % £ 3v 8 & bl4e
tristetraprolin (TTP) ~ butyrate response factor (BRF-1)f- ARE
poly-(U)-binding/degradation factor (AUF1) % = mRNA ££ = & * "% » #:& mRNA
% j# (Chenand Shyu, 2011) = ¥ ¢ » HUR 3% # 4% & + ARE R|Z_¢ # mMRNA %
8 % » G-CSF ARE i ¥ b %45+ (stop codon) is & 40~80 i %3 s p
(Chen and Shyu, 2011; Demetri and Griffin, 1991) - & p = % 2 5 # 3 & 71 G-CSF
JUTR (7 ARE £ % » ¢#tizt 39 H .5 & (Anderson, 2010) -

M % fmz & LPS {]pcpF ¢ 751t p38 MAPK # izt % 5 ARE 9 mRNA &
K 34 (Lee and Young, 1996) - » 7 # 7 # MATH+F ¢ 518 G-CSF mRNA

ARE # % mRNA 3£ % & » (Brown etal., 1996) -



G-CSF:
AGTTTATTTATCTCTATTTAATATTTATGCATATTTAAGCCTACTATTTAAAGACAAA

COX2:
TACTGACCATATTTATTTATTTATGTGAAGAATTTAATTTAATTATTTAATATTTATA

IL-18:
CTATTTATTTATGTATTTATTGATTGGTTGATCTATTTAAGTTGATTCAAGGGGACAT

TNF-o.:

TCCTCACAGAGCCAGCCCCCCTCTATTTATATTTGCACTTATTATTTATTATTTATTT
ATTATTTATTTA TTTGCTTATGAATGTATTTATTTGGAAGGC

Bl(- ):* I cytokine 3’UTR ARE =5 7]

d (- )37 » G-CSF mRNA 3°UTR 4r IL-1p ~ TNF-a % % jr% 5 mRNA
3UTR £ 5 4p 217 ARE » ARE &.d 3% § fﬁﬂﬁ@%vé (Adenine) fr/ge&r4 (uridine)
SriA s kB AR T AR Z L H - A8 A4 AUUUA B 7| eg s
U-rich % 3 > b4ric-fos~G-CSF % » # =35 8.3 » 3 & B AUUUA £ & & - 42>
bl4eTNF-0 0 % = 3 803k 2 4 A1 e AUUUA /71 > e 23 - B ik h Uerich %
3 > 4eic-jun(Chen and Shyu, 1995) - -

(b) stem-loop destabilizing element (SLDE)

SLDE & _# 1996 #d Brown % %+ 5 A4 3R > & G-CSF 3’'UTR ",ﬁ% 7 ARE 2.
*higd 3 X 183 By pcH SLDE 2 ¢ 5 11 B AL (+1050~+1061) &~ i 7
IF 47 f& (species) 2- & £ § & & % |+ - #7 1 % . G-CSF 1 SLDE &i¢ G-CSF
MRNA 4 j#e5c 4 7 € < DI4EHF Frd] o m 2 IL-6~ IL-2 (73 UTR » 3 #f i eh
T-HBH o A IL-6-1L-2 2 G-CSFmMRNA § ¢ #£ = SLDE /5 5 2 S 4r &
7 4p e #7 7 3 I SLDE ¢ i1i& G-CSF mRNA3'UTR ¢ polyA tail £ & #5e
& MRNA %77 £ e g7 B anfmfpd] £ < 5% (Brown etal., 1996;

Putland et al., 2002) -



bovine
cat
human
mouse
Pi9

rat
chicken

bovine
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human
mousge
Pig
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chicken
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human
mouse
Pig

rat
chicken

bovine
cat
human
mouse
Pig

rat
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bovine
cat
human
mouse
plg

rat
chicken

"1 % & (lipopolysaccharide, LPS) &#_p & %

A r'} A o

A

T

1
TGA.4 ... .GCaCAgeGCrtelCCLLTCaL
TGA.. .- vve. . AANAACCCTCCCE caACgh
TGA. . « « QCCAAGCCCTCCCTATC S
TAGaCCTGACCagAAAGCCCTe tCCAgath
TGA........gCAGAGCCCTCCCOETCR
TAGACCTGOGCagAA . GCACTE tOCAgaah
TGA. 4 o400 L90c0eCCcaCeClecech

1

74
+AGCIAAGCACACAAAGCAGCCCCACLCT S
 AaGaAAGagCAGAAAGEAG
AGGgARGAgCAGARCGGAG
< 823gACCAgARAALCCACCY ‘Mlu.l't
rq‘;(-w‘;"f‘v\f‘l(‘z\h& GGEAGECCcAGLCTe
LaRacRaGAGRAAAAL GGAGCLCLASGCTL

.e . .CrgTCCCCgGCACTGGEAGS
TCaTGToc tCCLaTCCCCLGGACTGGRAGS
TCLTICTOTcCLLoTytggaticCacCCAal
gCecaTeTCCLyTCCCCEGGACTGGEAGE
TCLTETGTCCLLeTYt ggat., . CaGGGAAs

G.-(‘t LCTGGGYAGAYCLGCAGTGAACCCCY
GELCACTCGGARGAACGCCACTGAACCCCT
GGGCACTEGGAE GAGCOGCE GTGAGCCCCT
aGtacCcocah. . ARaatCAGTGRgCCCLg
GGGCAC Gevennonne e TGAICCCCY
GGtacConaltA. . AAt CaCATTGAgCCCE g

73
337

13
GTaTtTalcJCIgPATITAATATITATGOE | TATTTARRCCTARTATTTARAGAC. . . . .
GTGTATTTAJCTLTATTTAATATTTATGO | TATTTARRCCTARTATTTARAGAC . . . . . .
ATCTATTTAJCTCTATITAATATTTATGHE | TATTTARBCCT CATAITTAAAGAC . 4 .. vt
GTETATTTAJCICTATITAATATITATG R | TATTTANGCOTAQTATTTARAGAC. . . . .
GTGTATTTATCTCTATTITAATATITATGY: | TATTTA RS CCT cATRITTRRAGCCCgq999
GTETATTTAJCTCTATITAATATITATGth | TATTTAZRCCOATAITTAMGAC. . . . . .
ccoctoocofCTETATITARTATITATGOE [ TATTTAY. . . . JraTTTAtccggeegggg
32

CICCOTCCITCC LT CACCT  cat GTgg99
tTGGETCLTTCCLgCCACCTCLGRAGTTTE .
CTGLGTCCTTCCCTYCALLTCLGAGTTTE .
s TaGaTCalTCLCTCCACETCeGAGTTTE .
CTGGETCCTTCCCTLCECCTCcaRGTTTE .
'CLCTCCACLTCLGAGITTE .

B I Y

TaGaTCCT

+FAGTLCUTAAATACCAAGTATTacTTCET

3 caGATAGCTAAATACCACGTATTCATTLLT
LAGATAGGTAAATACCAAGTATTLATTACT
GACATGUUTAAATACCAAGTATTOATTCLT
LAC. TECOTAAATACCAAGTAT TacaTCCg
GAGATAGGTAAATACCYAGTATTGATTCET

B

-ACCCTEAGGATgUCCACCTCGGLGOCCT

L.29CCCaAGGGTAaCCCACCTLGatGeCCt
q.GTCCTGAGGETCCCCACCT. .GEGalT
CoGTgCTGAGGcat LCagGGLGGLCC
a..cCCTAAGGCTICCCACCT. .GEGGCCE
CtOTYCTOAGScaCl. tgtCTCaGEGGECT

c CecoCCgoecocaCglagggT.gooGGlCe

CECTGTTITAATATITAAMCA
CCCTGTITARTATITAMCA
[CCCTOTITAATATITAMACA
GACIAGACAPCCOTGTITARTATTTAMAACE
GACAAGACAQCCCTCTITAATATITAMCA
GACAAGACARCCCTCTTITAATATTITAAACA
GoageacCAQECaTGTITAATATTITAAACA

GALGAGACAG
GACAAGACAY
GACAANGA2AY

FCAGTGTTCOCCAACTGGGTCCTTEC , CCC
FCACTCTTCCCCTACCGEETCCT 40 4 4 . CC
ISCAGTGTITCCCCALCIGGGTCCTTECACCC
S CAGTGTTCCCAAACTGGSTLCTTatALCC
e ACTCTTCCCCgACTGESTCCTaGTACCC
ICCACGTGTTCCCaMACTGGETECTTaCALLC

aAGeGTatCLCgllacGagygTTigegCe

143
SLDE

>

)C
c

ocoOcccy
O>0>»>»>»CcC

o

c CAGU

161
AaaactCTcCaTeTtGCALA, ek
ATTCTCCTGCTTGTAGCAGOGAGARAAL | .
ATTCTCCTIGCOTCTACCACECACAAMAGGC
9TTCTCCTGCTTagASCAGAGAGRGAAIGC
ATTCTCCCGCoTGTRAGCASK 31'-”"&:-%&4\
ql"lL'lLLtG\.l'T(.unf_M(.&RGMQQQ

B I S S

2%
GIGQUTECTCCA. . GG CLICECTCeGeGET
aTGaCTGCTCCerG6. CCTGECTCTGLGGT
aTGaCTGCN CaCeCCTITECTC TG at
GergCTac Iu:achACCcaC"l'CICLSC
GTGaCTGCTCCetG, . CCTGECTC cGeGaT
GergCTGETED aq(.r‘..(.Ln.".\t TCTGLGGY

B I I I I

336
TGGAAGCATCGEGARGTCTCOCAAGTGGGA
CGOAAGCATCAGGARGTCTCOCAAGTGGGA
TEGAG. . AgtatcAgGTCTCCCACGTGSGA
aGGCAGCATCLG. . .GTCTCCCtLCeGEGy
PGGAAGCATE gGGARGTCTCOCACGTGAGA

aGGcAGCATCLG. . .GTCTCCCLE GGGy
TGogetgeegtee. .J‘q:atqqg cloLg
111
426

CTQGCTICOGGCCetgCALTCGGgCatgaac
CTeGCTCTGGCCECaC. . ... . LCGAAGEG
CTcaCTCTGGCCLCagoCygactglaCAGat
CTTIGCTCTGGtCaatCA. . .GGTEGCAGSG
CITeCTCTLGaCeCleglTgeeTCeCelet

CTIGCTCTGSt CaallA. | . GETLGLAGGE
CeTGaglTGecgeats carqccaacce~ca
2 I 7

Molecular And Cellular Biology(2002) 22:1664

(= ):* F 4+ # G-CSF3’UTR % 7|2 SLDE 1+ e stem-loop 1

% & (lipopolysaccharide)
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28 F 5 1 A(lipid A) » £ LPS 3% 5 X &



fsihi & B4 (Thorn, 2001) - i RIS ES - S S LPS LPS ¢ &2 H 3k
i s Bl im e e b ik X B (receptor) 54c:CD40 R £ F R ¥ MD-2 % 4 >
MD-2 ¥ 2 # 4v LPS £ 5542 <X %8 4 (Toll-like receptor 4, TLR4) & & e ¢ >
@ TLR4 25 gag (dimer) » io 4+ c4f £ RAL S % 5 pE-% &8 (LPS-
receptor complex) o #q % pE-< E4f £ ¥ ¢ 34 F w2 0 TIR domain-containing
adaptor protein (TIRAP) 2 TLR = TIR domain % & - B kx™ M5 5L L > B2
FoE e A 4 fmbe gk 224k 1Y F]13 (chemokine) > B3l { § B e iﬁz-}fia}%' 7
5 VR ,i > # (Shimazu et al., 1999) > 514 - & ¢ a2 L & & (inflammatory
response) - @ LPS i & ¢ /#it MAPK &2 NF-xB - H &t B/ 3 & £ 6 MyD88
dependent pathway §= MyD88 independent pathway (Lu et al., 2008) » 12 = #-4 %45
it oo
(1) MyD88 dependent pathway

% TIRAPETLRAR & 16 > € 34 FMyD88:E k # TLRA e B RI.5%5 & > 2%
P % ¥ IL-1 receptor-associated kinase-4 (IRAK-4) ~ IRAK-1-Tollip4g & %8:F &k 2
MyD88% & - i IRAK-42 IRAK-14 gz it o pt pETollip3 B > gips i+ cHIRAK-1
B TRAF-6% & & i* MAPKENF-kB » & g L w2 c% (pro-inflammatory
cytokine) # F3 4r > i# =% L F & (Luetal, 2008; Lye et al., 2008) -
(2) MyD88 independent pathway

TRAM ~ TRIFETLR4% & s % i* TANK binding kinase 1 (TBK-1) » & it e
TBK-1¢ %% it IKKe# & IKKe{-TRAF family member-associated NF-«B activator
(TANK) 2} =45 & %8 > i&m 18 IRF-3pgipa it 10 2) = A8 :E » w2 1% > 34 HIFN-B

A4 11z i £ MAPK% NF-kBeis 14 (Fitzgerald et al., 2003; Hemmi et al., 2004) -

= ~ Mitogen-Activated Protein Kinase (MAPK)
MAPK & - % serine/threonine 3¢ % jcps(kinase) » f1* MAPKKK

(MAP3K)—>MAPKK (MKK) —MAPK F & #-¢t 5@ vE™ 2 (Kaminska,
10



2005) - g e @ Xt Ko R R ARBE I WUV 2 R F]F) T E%E
TLR~IL-1 receptor family ¢ #_TNF-a receptor family % > #ip& i* MAP3K> MAP3K
ABREL @ S 18 > € pREL© MKK 1 & threonine {e serine » 4% % 7% i* ¢ MKK
¢ %33 MAPK activation loop + &1 Thr-X-Tyr /& 51 » % Bfs v tyrosin 16 £ gipk -
threonine » % tyrosin {= threonine #R4xpifk it 2 18 MAPK A ¢ 7 i* (Hale et al,
1999) - &% MAPK - ¢ 2 gipk it T 5endd 4 F]+  (transcription factor) & :

ATF-2~EIk-1~CHOP % % » it @ R 85w 4 £ « A v ~ 2 B2 5= (Kaminska,
2005; Waas et al., 2001) - 3| p = & 2+ # 7 % 3 MAPK i & 3 = i subgroups > 4
u) §_ERK1/2 ~ ERK3/4 ~ ERK5 ~ ERK7/8 ~ ¢-JNK ~ p38a/B/y/6  (Herlaar and Brown,
1999; Pimienta and Pascual, 2007) - H # 2% 5 #7 5 45 & p38 ¢ v lwie ik

(4 TNF-a ~IL-1B) fe3F & 4 & (inflammatory mediator) (4=:COX-2~iNOS %) ¢

4 = (Baldassare et al., 1999; Coulthard et al., 2009) -

=~ p38 MAPK

1993 # Brewster & A I * %% Bk k2 FFF 7 #4360 B e
= e 38KD 3H-v B pcfiv 0 F]t 455 p38 (Galcheva-Gargova et al., 1993) » i A ff &
d Han & A &8 #E RIcp & F DS o] 8UF%Y 2 420 & (Hanetal., 1994)
# R p38 MAPK 3 = #7 I eh8 B4 (isoform) > 4 %|&_p38a ~ p38P ~ p38y fr
p385: v i & A 7+ F 60%:rk iE (homology): @ - kinase domain 3 = * 90%
¢hip 42 (Coulthard et al., 2009) - i i & activation loop * #8% — f &g <
Thr-Gly-Try B 7| B2 &R 5 B AR A GERFH DL LG EL:FL« b=
B 14+ (tissue specificity) » p38a/B 1 & 4 # & i &_CD40" T i ~ R
o EEme & Lk me oo p3By B By Y AR 0 @ p38S B TR~ Al
(3o % W\ . vi:ﬂﬁ\) # 7. (Hale et al., 1999; Wang et al., 1997) - #] 2 p38a/p L & %
B dmPe > g e il X e P > p38o/f LA BALE T it g o e

g B IREL %ﬁ‘ﬂ #'gb"ff'ﬁb‘w%’ki‘aﬁ iR Ao Em BAEF LF R
11



(Hale et al., 1999; Herlaar and Brown, 1999; Zhang et al., 2007) -
(1) # 4k = (transcriptional level)

&1t e p38 MAPK ¢ ;f‘”ng H 4v 45 7] ch & TR > Bdeactivating transcription
factor (ATF-2) ~ C/EBP homologous protein 1 (GADD153) » {}“ﬁ# BREL TR D
P g T+ a0 B]4er NF-xB (Coulthard et al., 2009) » B2 i3 dt 4 %]+ % 4
t i gk okl B4 iwre e d MRNA chd e @ gl 7 e g g ]S 2 [
SE R T RS A A { SRR A S e g A TR B
bom 7 # o THP-1 & LPS f13c™ ¢ & it p38 MAPK & it p50/p65 » p50/p65 ~
Egr-1 4~ CRE % & &v # (CRE binding protein) ¢ 4 %% &  TNF-a fz# 3+
kB3 ~egr-1-CRE % & =42 2k v%* B @45 (Yao et al., 1997) -
(1) #4512 & =x (post-transcriptional level)

304 ehime ik MRNASUTR #8 § ARE > &in®e 3 £ fljrenfiin ™ §
# MRNA £z 2% 1> R MRNA Z 2 # A3 8 228172 FaARE % &
F-0 B2 mRNA & 2 & > b4e: tristetraproling (TTP) g;‘gr} v &1 Zinc finger
domain % & | TNF-o ~ IL-1 8 ~ GM-CSF mRNA 7 ARE } - # i exosome i %
%2 mRNA 3’z deadenylation » ¥ 3% 3’z polyAtail £ & %<& - § 3 4 polyA £
R %®is > ARE~ € ,%gc} 3% ¥ Dcpl 2 Dcp2 ig:e 5° =4 decapping (Liu and Kiledjian,
2006) > & MRNA &3 =5 B hodp & f2 > H ¢ 2 3’24 deadenylation 5 i & e84 >
i@ @ MRNA & 23 e &% £ e 8 3 (Anderson, 2010; Chen and Shyu, 2011;
Clark etal., 2003) - % %3 LPS & & m% 4 f& p38 MAPK § 4475 1 o 1 gt
3 ARE s mRNA & T & 3 4 - Chrestensen % 4 7 7 # R > § p38 MAPK /& it
¢ € mF p i© MAP Kkinase-activated protein kinase 2 (MAPKAPK-2) i¢
MAPKAPK-2 4z 7% it (Chrestensen et al., 2004)- = it 59 p38 MAPK = MAPKAPK-2
§ - Acghfis v TTPserinel78 i 17 14-3-3 @2 % £ + TTP i & TTP 3# ARE
4] TTP #7iiit <1 deadenylation > i&® @ MRNA % 42 _ (Chrestensen et al.,

2004) - Lasa & * # Mm% it p38 MAPK # 3 MAPKAPK-2 /& it » i&m Fifis i Heat
12



shock protein27 (Hsp27) » & COX-2 mRNA & 2 & #> /#8414 ¢ (Lasa et al.,
2000) » Hsp27 mips i € §= AU-rich element/poly (U) binding factor 1 (AUF-1) = =
A & e AUF-144% 13 > 1 1 MRNA 4£ %% 5 4c > & §_Hsp27 4r @ it AUF-1
"$f2 p @ §_A fren (Knapinska et al., 2011) - ¥ #F > p38 MAPK ## 7% it chpF iz u,ért 3
EH AT T AT AR b 4 § W ARE $ £ 3 fimie p hA F o Lin
£ FAqpd 1% %5 LPS E 1t p38 MAPK f5 0 € 1858 HUR 3-9 B d fme %4 # 5 fm
f¢ F (Linetal,, 2006) - sm®e B HUR F-v B & A 4v > § B 4 HUR 39 % &
+ ARE 145 € > 4 miRNA & £ 3] mRNA + # 7 mRNA % #§£ % &7 35 4
4 %14 7 (Linetal., 2006; Young et al., 2012) - 4p & &3> & p38 & Ak dr 4] chpF iz
8 § ARE him® ek MRNAJER Ao 4 T 1

(Baldassare et al., 1999) -

A~ p38 MAPK #r1

F15 p38 MAPK i & i it SIS A R F s § $3057 5 22 AL 40 M e o AL
b RIEM & L (rheumatoid arthritis, RA) ~ Bt 12 % {2 %% % o5 (chronic obstructive
pulmonary disease, COPD) % i 2.3 ¢ o5 » Flpt i3 - & p38 MAPK + #3L5
g L en— Bis Kk ¥ (Coulthard et al., 2009; Herlaar and Brown, 1999;
Saklatvala, 2004) - P % #r#] p38 MAPK 7% {22 34 4 & £ 354 Fr] p38 MAPK
g ATP g & » % p38BMAPK 7 s gk it ™ 25X B » i& @ ¥4 p38 MAPK 31518
YEEE T o #r4] p38 MAPK &2 ATP % &7 385 = > % - r‘?jﬁd A s Ut
ATP 4r p38 MAPK & & et ¢ (Kumar and Blake, 2005; Zhang et al., 2007) » 4w
pyridinyl imidazole i* & #-SB20350~SB202190~PD169316 - SB239063 - SKF86002
% f1* 2 pyridine ¥ & <+ 2 p38MAPK =1 Metl09 2= & 4& - 4% ¥ imidazole
%t 0§ R+ €40 p38 MAPK 7 Lys53 A5 & 4 2 & 4 (H-bond-like) et »
™ ¢ p-fluorophenyl % ¢ ;ﬁ d gx-k 7% (hydrophobic interaction) i #r+#]#| ¥ p38

MAPK &1 ATP & & i3 % £ 8% ATP & p38 MAPK % £ i 5 = %
13



(Saklatvala, 2004; Zhang et al.,

F

F

SKF-86002(SKF)

BI(Z): 7 F p38 MAPK $m]3] ch

izm frd] p38 MAPK s it o
NA

2007) -

SB 202190(S2) PD 169316(PD)

OH

H,C x
3 \O N N

IN/>

SB 239063(S3)

i

2 L

q\;ﬁd B i=Fr4] (Allosteric inhibition) 4-:BIRB-769 - ;ﬁd frR =% 8

i (allosteric binding site) % & > & ATP % &

o Ak ATP B B 8

=% Asp-phe-gly (DGF) motif 2

(Pargellis et al., 2002) -

SB203580 ~ SB202190 ¢ % — 1 £iep38a/p (Manthey et al., 1998) » # § 4

41 9 & 2 SB203580 £ 4

FmRNAZ % 8 %42 > &7 #r4]p38 MAPKE |2 ¢ # izt fw

*FEE Eikwme gcE 4
(4= )

3 LPSHj > | &

TRs D i

X B v P Raw 264.7<01L-1p ~ TNF-a
'z %% comRNA S 1

Lo LR w4 (Baldassare et al., 1999) o
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LPS 120’
actD actD + SB
30 60 90120 180240 30 60 90 120 180240

"""E" AR

The Journal of Immunology, 1999, 162: S367-5373.
Bz 3¢ £ %+ SB2035801¢ cytokine mMRNA7# & =_

S A R w SB2035807 1 #r il d LPS =73 % i %
(plasma) ® TNF-a2 % 5 # ¢ IL-16 (Badger et aI 1996) ROUOBMELAL BB X
Rehs g & o gt vb > Asaduzzaman % < ol f** cecal Ilgatlon and puncture (CLP) 35142
FEGD 1 £ 2 DT SN i B mp381!APK3m°%F 88239063‘\' H SKF86002p% ¥ 12
7 Prehir§1p38 MPAK S it o I e b 3% 3Regt @ 4 0 & shficrs & AR 1L F] 5
(chemokine) =% 7 » sz d pra g T3l AR B INF R G - RO WG T
(Asaduzzaman et al., 2008) - & §_A4Su% 4 edf F R 2 %L FILL S E colipg %
¢ 81100mg/kg SB203580/4248 | p¥ & » 7 r23r4|p38 MAPK@ERL i+ » (8 4r
€ 1 MNP MG TR Sed ROB IR R R it L X B~ & (Suetal,
2010) » F12* 3 k- 5138 MAPKHr 147 it B 2§ # # %% 5 474Ip38 MAPKGE 2.2
‘heniE o — w3 ILSB2035801-SB202190 ¢ & 1t A sfjica B A S fe R
(human microvascular endothelial cells)=MLK3 » i& % i INK (Muniyappa and

Das, 2008) o o # 4§ % 2 ‘we § Wi % Hom oL pr4] &7 i § off-targetshi®

¥ R R R RS E R O B PR PR

15



&

o8 P8z P
- Py

d < [ﬁ%?}éﬁ? g p38 MAPK & 14 ¢ 4 SB203580 ~ SB202190 ~ SB239063 -
PD169316 - SKF86002 Fr#] > ¢ i¢ fm?e jjr& (4o:IL-1B~TNF-a) #4575 Ak e -
#4353 AREcTmMRNA X 2 & &afrfllome i ni R LL AT %3
I LR EHREEFR > &) B E s m Raw 264. 7% LPS {52 T %3 p38
MAPK #r4 %] SB203580 % - #r&_{ 3 +r G-CSF 3-v¢ 112 mRNA & RE o
SB203580 #f G-CSF e Fes 8 0 4 5 ARE cim®e jjrk cnit® .4 e &
fZd A2 gEk 2 (Northern blot) % fads & & MRl F %% % &7  SB203580
LjE o # 4 G-CSFMRNA s ¥ R i s { #4cd LPS #rif §1G-CSF A4+ 5
SB203580 &_4r i 3 4 G-CSF MRNA 48 2 & P o H_K drefs Flpt AP o-fa f i

s

Sy = W =z

. G-CSF mRNA 3'UTR & 3 ARE 2 SLDE = &5 7| ¢ # 5 G-CSF mRNA
fET R 0 oM od ?)]?c‘?")éﬁ—' e p38 MAPK Eakdrd|chfi-in™ ARE § i@
MRNA & = & "% 14 ; ]t 5 LF7 3 SB203580 &_F £ i%#F G-CSF mRNA 3’UTR
e SLDE % # 4r G-CSF mRNA 4 € & > 2 2 &_SLDE % - \.,34’—#)%"_5\1 4_SLDE
v ehR 7)o #3 SB2033580 i 4r G-CSF MRNA & 2 & W € & o gt b m4F

317 e 71 p38 MAPK & $+: G-CSFMRNA £ T & £.F 7 40 e c7oc % o

16
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R &R

1~ Hyclone DMEM/High Glucose ~ Hyclone RPMI11640 4= Fetal bovine serum (FBS)
(Thermo Scientific)

2 ~ L-glutamine ~ penicillin/streptomycin = trypsin (Gibco/Life Technologies)

3 ~ SB203580 -~ SB202190 -~ SB239063 - SB202474 ~ PD169316 {- SKF86002
(Calbiochem)

4 ~ LPS from Escherichia coli O111:B4 ~ Actinomycin D - Dimethyl sulfoxide
(DMSO) ~ Thaizoyl blue tetrazolium bromide (MTT) ~ Ethidium bromide (EtBr) ~
Albumin from bovine serum (BSA) -~ Ammonium persulfate (APS) 4v
B-mercaptoethanol (Sigma-Aldrich)

5 -~ Anti -rabbit p38 @« MAPK antibody {- Anti-rabbit phosphor-p38 a MAPK
(Thr180/Tyr182) antibody (Cell signaling)

6 ~ Goat anti-rabbit IgG-HRP (Santa Cruz Biotechnology)

7 ~ Anti-rabbit phospho-Hsp27 (Ser15) polyclonal antibody (Stressgen)

8~ primer d R &P m AP LS

9 -+ G-CSF ELISA kit (R&D systems)

10 ~ 24| f=f- T4 DNA polymerase (New England Biolabs)

11 ~ DNA polymerase ~ dNTP mixture ~ protein/DNA marker ~ PCR clean up/Gel

extraction kit ~ plasmid mini kit §= Easy pure genomic DNA mini kit (Bioman)

12 ~ Phusion Flash High-Fidelity PCR Master Mix (Finnzymes)

13 ~ murine M-CSF (Pepro Tech)

14 ~ 2-propanol ~ ethanol ~ chloroform ~ 1-butanol §= glycerol (J.T.Baker)

15 ~ Superfect transfection reagent (QIAGEN)

16 ~ T4 DNA ligase ~ p-GL3-basic vector ~ phRLTK plasmid ~ Dual-Luciferase reporter
assay system ~ M-MLV reverse transcriptase ~ RNase-free DNase = pGEM-T easy

vector system (Promega)
18



17 ~ Sodium dodecyl sulfate (SDS) ~ glacial acetic acid ~ isoamyl alcohol (IAA) ~
N,N,N',N'-Tetramethylethylenediamine (TEMED)4= ethylenediaminetracetic acid
(EDTA) (Merck)

18 ~ 30% acrylamide/Bis solution 4= DC protein assay Kit (BioRad)

19 ~ PVDF membrane (Millipore)

o8 wmwi i
- ~ Raw 264.7

¥ R Eviiw®z Raw 264.7 3% % 7 7 7% FBS - DMEM/High glucose #; %
we o EREWITC 5% F PREARPEA o Fe LI AT ABEER
WAYRA > NREFOTFEH 7 BT X w33t 15 mL 4 R
121000 rpm Hres 5 A 4B 0 Kb ik BT g imie B d b~ AT AR AR

PUE R e £ RTR S b A el Bl A

= ~THP-1

MR rH A S E Pk THP-1 2 4 &7 3 10% FBS ~2mM
L-Glutamine ~ 100 ug/mL penicillin/streptomycin 7 RPMI1640 2 % & ® » % ‘w¥
£ NTI4 A RPRE RSN & 8w g F ¢ 2 1000 rpm g 54 48
B LR E R RF L - A B A R R THP-L
A i E e im?e pF o> 4 ~ phorbol 12-myristate 13-acetate (PMA) & H & % k&

160NM » £ B3 37°C ~5%= § LA S PR E = 2 o

= ~ Bone marrow derived macrophage (BMDM)
(1) L-292 cell conditional medium % #
#-L-2924m %% 125X 10° cell/ml = & 48 % T-150 flask » & 4e ~50 mL%

10% FBS ~ 100 pg/mL penicillin/streptomycin ~ 2 mM L-glutaminef=1 mM sodium
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pyruvatesnDMEM/High glucoses: %% » 237 CE 1% sjcfme 2 2% » ¥
& 3] L-292 cell conditional medium
(2)~ 3| A Hmre
ol BRI P B L R 3R 0 R | 10% FBS
DMEM/High glucosess % i #-% ®gim¥e i 1) & » &% 8 123500 rpmag <54 48 ¥
ok i o 1ot 2 et B1#-L-929 Conditional mediumd{-z § 10% FBS:h
DMEM/High glucosess % iz & > My B E R we R FEALWFABREE » &
37C ~5%COmP ez R A £ 1% {8 > Rl 3 1+ cnfwe T 5 d F Bwre & 1t
Mo e E S m e o A HE pFR 11 72 2 serumeDMEM/High glucoses: & i B ik fm v
— o4& F A~ ImLtrypsin 237 C e * 1-24 48 w2 R £ v »9mL 7z 3 FBS
thim®e 13 & i ¢ OLUYpSINEnT® o BLG AR LR 0 £ BIFR T e i g b
{6 #-5 45 enlm iz 4e » 7 3 10 ng/mLM-CSF{-10% FBSsDMEM/High

glucosest & imre £ P BRI T &7 % o

¥ =8 v BOSHRIRZ RR

~F B¢ * sigma 5 Thaizoyl blue tetrazolium bromide (MTT) 4= F«h= =%
ke k& 10 mg/mL 3t 4°Cark (g o (B % RIZF ) E e poR A ¢ gl
Mped & w2 (¥% 3 MTT o tetrazolium #& 5 % ¢ 0 formazan 3a g im?e @
£ 4% DMSO (frsb s 21 #) #-¥ ¢ Zhpa W dpmkiE > ki | 4
FAREE 4 AEEwe Nt R o ¥ T e MER BB - 2 LK
e i 24well o Fp X AR I B F B RRAG 0 LI 2 7 FBS
9 DMEM # MTT k& #f81 05 mg/mL > @£ ™ % well 4 » 200 uL 0.5
mg/mL MTT £ %> 37°C ~5%= § s £ fap &= | P> HF &1 FiR s

“ﬁ% » & well 4r » 200 pL 7 DMSO w3 20 & 45 > #-% ¢ B & = 23 DS ARFR

#iE i 02~08-
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e & mep RNARBEAFLZRELSH
— %3 LPS 112 7 | p38 MAPK #r 41| A2
(1) Raw 264.7

AR ST - X Sl > Hmre A AE 2 A0 w4 G 1X10°
Blmre > & A B S 25mL 7 3 10% FBS <7 DMEM/High glucose # & i #3
o T EN3ITC 5% - F “EEEIRPRINR FHRAIEL 5 (A) mreTp
%4 r 25 pL kA 10 mM 2 SB203580 ~ SB202190 ~ SB239063 ~ SB202474 ~
PD169316 2 SKF86002 & H & % k& % 10 uM > 30 » 4554 » 25 pb kA& &
100 ng/uL 7 LPS # H & %k & % 100 ng/mL » #-m%% % > 37°C ~5% = § “ %
BABMNEE 6 PS> B RNA- (B) e sgL4c » 25 ul kA 10 mM
£ SB203580~SB202190 2 SB239063 & H £ % )k & 5 10 uM>30 4 4518 4 » 2.5
puL k& % 100 ng/uL = LPS & H & # )k & 5 100 ng/mL > #-‘m%e ¥ 3t 37°C ~ 5%
i iErEArER 4R 0 e Sl k&R 5 2 mg/mL 7 Actinomycin D
REBYERL 4 ug/mLo &5 1 JEHRHB®H RNA> & 3 JPisimat o
(2) THP-1

4

e

[P vz b 2, > 24 4 73 = L PR [N 6
g = X St ikl o B mre R E R S mie AR 3 2X10

‘F_k

i sn¥e » ¥ 4c » phorbol 12-myristate 13-acetate (PMA) # H & %k & % 160 nM >
FEHEMBHMAEL 25 mL 73 10% FBS ~2 mM L-Glutamine ~ 100 pg/mL
penicillin/streptomycin <7 RPMI1640 32 % /%32 % » T £ 3 37C ~5%=- ¥ * w1 &
fap & IR EfFIEIZ LPS (o £ &2 Raw 264.7 wmre fp e > #-tmre ¥ 3T 37

C~5%=- § CABEMPRE 4] PG 3w RNA -

= ~wP o RNA # B~
AR E L b DL B AR BT ERILE ) R R AR

#5% 0 der 2~3 ML LX PBS ik & & A e & R dcE 0 5 F 40 Lmb

TRizol reagent (Invitrogen) I % %8 7 ¥ *t shaker 35 4 48 > & 'wPe ¥ 11 % 2 4%
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AL RR RS 3 MR e 0 £ 4~ 200 pb 55 CIAA (chloroform:IAA = 24:1) »
ST IS R B A0 R 3R 5 4R B A 0 11 12000 rpm 3t 4
CTHe 15 248 droisip i s 2 K o Pod b K ig ik 500 pL B AT RTOMCE de

L

# 0 & g4~ 0.5mLisopropanol + T kR 3 5 B -20C kK 1] B

ik e

= ~ RNase-free DNase | rZ

a4 d % DNA 5= % » #7172 RNA % /g £ 17 RNase-free DNase | &2 o #-
iUt isopropanol (9 RNA P » & 4°C 2 12000 rpm - 15 & 48 > 4 i% b i
R A FORING 9 4 TS > Ae r TO%TEIE FR RS (8 0 B 4
17 uL DEPC-H,0 ** 60°C = ;3 RNA10 4 45> £ 4 » 1 uL 10X DNase buffer ~1 pL
DNase » ;& £323 (8 23 37°Civ% 30 4~ 45> &£ ¥ £ 4 » 80 uL DEPC-H,0 #-§¢
F47 2 100 uL > 4c > % #8442 fr<hphenol J& & 323 18 > >+ 4°C ~ 12000 rpm &t
S dh o BT AR Aty o 4e ~ 100 Ul CIAA R & 353 >t 4°C ~ 12000 rpm &t 3
A h o Bt 100 gl R R B AT E As B0 4~ 10 ul (L A 2 - BEAE) o

3M NaOAc fr 200 pL (& & #845) ¢ 1000%:Et » 38 & 324 {5 % +-20C1 @ /] f&

=

2B IE &k RNA e 4°C 12 12000 rpm g 15 A 4 0 4 % b i 15 apc®
oo F ARIVE 6 TR o 4~ TOWEIEYE kTR 0 # 5 B 755 1 10 A 46
B ¥ R yRTA S 04 | b » DEPC-H,0 (% 20~50 pl) » % 60°C w3 RNA 10 4

&0 Bk AE20C T R F kR -

 ~ % - 33 4 DNA (CDNA)z & =&

#- DNase &JZ {8 e RNA » 24 sk sk g 2+ £ 3 0.D260/0.D280 s & % %
¥ RNA L & > B~& ¥ 5ug RNA & 12 DEPC-H,0 #8844 1 13 ul> £ e » 1pl
150 ng/uL oligo-dT » 2= ¥ ** Ak Tg f4 . 70C ¥ * 10 ~ 48 » £ 4c » 4 plL 0

M-MLV RT 5X buffer ~ 1 uL M-MLV Reverse transcriptase ~ 1 uL dNTP mixture » i
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i8] '?ﬁ‘l'fa % ZOHL , %{%_7«‘}1;% I\N_%au 25°C 17 % 10 4~ 48 B B 'E‘“‘J“ 42°C 17 *
50 #4850 Bfs £ 2 90CiT* 5445 11} HAT R Bk 102480 B
dex lpuL kA %5 10 mg/mL = RNase » > 37°C ™ 1% 10 4 45 0 fdf 79 L =@

#’k @ DNA B % kR 5 50 ng/uL -

~ B & ps4asi F & (Polymerase Chain Reaction,PCR)

B-200NnQg & =45 ch3 48 DNA 15 9% > & B 4 » Lul 7 10 MM dNTP ~ 5
uL 7 10X Taq DNA polymerase buffer i# 2 & {3 )k & 5 1X Taq DNA polymerase
buffer~1 pL 710 uM - #3513 12 2 1 ul Taq DNA polymerase » & {8 #4c » /& i
Fens kS AT B 50 b 0 bR £ 305 15k B Y TR IR J6 ¢ OPCR

FE 1 (R R A T ek FRGH B o

A N EE Y (agarose) WA BT AL ITAFIEAR
DEFRDE K
EERMERZERH FSHDNA X )@ F 07 o 2304 B 1-2%2 [ o f2BeiE £
A %% (Bioman) > 4 » 1X TAE Running buffer (40 mM Tris-base, 0.114% glacial
acetic acid, 1ImM EDTA) » ik Yp 4o @ F 53 i3 > FH 4 4rfs » & 100 mL
1 TAE 4c » 1L 910 mg/mL EtBr- 8 & 353 {5 i3] » j1 534 & 46 ~ 4 5 (comb) »
IR 2REFRRY o
(2) 7 A st

R B E R R TR SR A o 40~ IX TAE running buffer & # %
ALV 5ok s B-PCR A4 0 &2 6X loading dye (0.25%bromophenol blue, 30%
glycerol) 147+t — ant IR £33 {5 > 4o M FE MM aER P 0 0 120 RF

TREFTAL A EWE P ERY REEEAFLAR
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- ~ &R & pssasy £ & (Quantitative-Polymerase Chain Reaction, Q-PCR)

™2 ABI primer express 2.0 #ic#8 % 3+ 51 3 » 513 %25 2 5 :Tm:60+£5C -~ 3!
F £ A:18-24bp ~ PCR Z 4 + /[ :75-200bp > M 2 E R Ll 4f F Bk B
(ABI-7300) {7 » & % N @i 3w g 4 » 5 ul JB& 5 50 ng/uL
CDNA ~ - 3513 » 513 &% k& 5 400 nM ~ 10 pL 1 SYBR Green (Abgene) »
Tl AT ORI D 20ul o TP LR REFEY S L F B
AAEEheT D F A B0CF 2 A 5l 95CF 10 A dhie EERA B o £ 1
(1)95°CF 154 (2)60°CF 1 A4kt i 515 4k & DNAE 745> 1+ (1)(2)
F Rt {7 40 1 Ja ok 4 Excel -7 pF 2§ PCR ¥ 2| 7 e p [ £24p ¥ G-CSF mRNA

HACT B T E R fAESLE 2 ;e

FI® FoFARELSH
- ~ B %R?® G-CSF 3o kA {7 fx2 ik 5% 4 %4 %2 (Enzyme-Linked
ImmunoSorbent Assay,ELISA)

iz * Mouse G-CSF Quantikine ELISA Kit (R&D systems) ~ +7 G-CSF 3-v "
ER 0 A BH ST - X #hwe 0 E well §1X10° B e A 3 24well
fmPe 5 LPS 12 % 2 p38 MAPK Hr 3 AJ® = 38 4o #7if > #-dm e ¥ 5 37°C >
5%=- & R AP A 6] S 0.2mL e &R Bl i & R 2 Kit
#7vit el 2 20w Calibrator Diluent RD5-16 ﬁrf? B F B Kit A et 3 G-CSF
P ek & 0 iR B 4e ~ 50 ul Assay Diluent RD54-1 ~ 50 pL ﬁﬁ? 45 etk S A
ERE mh RS g R 2R EHS RN RETHE 2 B ER
G-CSF 3-v & fadfl 7 Jis - 1474 [f¢0- -k #-wash buffer frf 2 18 » %
S iR Al > e~ 400 pl < wash buffer #4-7% & ik #8145 ' - 4 *% wash buffer »
BHIEAF S AR ARTREE ‘J—)at“,ff §c/% > #F&F 4o~ 100 pL mouse G-CSF
Conjugate (» 7 4.5 uL Conjugate Concentrate 2 99 uL Conjugate Dilute) » pt_F &

T N FRTHEHE 2B o R wash buffer T st 3 A ik d s -
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= pF > Ly sk fe @ Color reagent A v Color reagent B 2 1:1 +t ;2 & &5 Substrate
Solution» & i j5-i% = & & 4c » 100 pL Substrate Solution - I+ fk ¥ & & J& 30 4 4 -

#F £ 4~ 100 pL Stop Solution #=4p th & B4 @ 2R £353 > >0 30 ~ 482 P
MEEER S AL AP RBIAE O.D540nm > E (SRR % 7 P ik E

F o~ W S H 0 G-CSF v F ek A o

= e v FARA4TIE S BEE 2 (Western Blot)
(1) 4 B~ im ¥ B v B
- RIAFAR B L S S R wie e LPS U2 3
P38 MAPK #r4| &) AL H] £ 4oorit > #-4mre % 42 37°C ~5%= § LA % s p
BA& 30 A& B ik L ACTIPBS jjiea KA R R E e
& > & 4340~ 100 ul =0 lysis buffer (10 mM Tris, pH7.4, 100 mM NaCl, 1 mM
EDTA, 1 mM EGTA, 1 mM NaF, 20 mM NasP,07, 0.1% SDS, 0.5% sodium
deoxycholate, 1% Triton-X100, 10% glycerol, 2mM NazVO,;, 1 mM PMSF, 1X
proteinase inhibitor cocktail) » >tk + 12 T4 4] 7 Bt e 2T 5 BT ko eim e
BIMBYHCHE Y o Bk R 20 5] 30 A 48R e T UG R 2 AL -
FF 1 4°C 1 12000 rpm Fres 15 A 48 o - R B0 D AT R e B R Y
Pk E & k20T -
(2 =& ®v FER
4§ % & * Dc Protein Assay Kit (Bio-rad) ® £ #-v # k& > iRlw fic §
% bR e g 1X10° B e QAL &> 0 BSA R SR AR
o #-BSA A 5 k& 1.4 pg/ul ~ 0.7 pg/pl ~ 0.35 pg/ul ~ 0.175 pg/ul
0 pg/ul » & 1B s KA T 20 ul o B RIR L5 150 & A
4¢ » 100 pL reagent A (+# ImL reagentA z 7 20 plL =reagent S)~800 pL reagent

B /Eé\'y‘:’s s /E—T 15*47\ 43 > 'l/ﬁ‘»—v\ 755 nm /?JVAJ:,IE' ’ J}’-q-a

el

*
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T RS R R TORA -
() & L
Bod 40 pg TEAF G FIATOME R F > BT i EHA 5X
SDS gel loading buffer (250 mM Tris-Cl, pH6.8, 10% SDS, 0.1% Bromophenol
blue, 50% glycerol, 10% B-Mercaptoethanol) # & % k& 2 1X SDS gel loading
buffer » 12 ;= i = =¢ kHE EA IR MA R ESS > 1 100C 4 £ 10
AR R TR A BISE K EY o
(4) SDS-PAGE *} 4 iz %
#- Hofer Mighty Small Mini-Vertical unit &% ficke 2 & » ¥ 4c » 70% 7
BBt A e L 3R i %Pk & o SDS-PAGE #8484 + & & EWH o™ & A 3
L CPE
OREL
10% ¢4 3" 48 - 2 5 5 mL 30% acrylamide mix ~ 3.8 mL 1.5 M Tris buffer,
pH 8.8 ~ 0.15 mL 10% SDS -~ 0.015 mL 10% ammonium persulfate (APS) ~
0.006 ML TEMED - &1 £ 46 /@ i Fjeh= =0 K T 3884 5 15mL -
(b) + & B £ ¥4
7z 7 1 mL 30% acrylamide mix ~ 0.75 mL 1.5 M Tris buffer, pH 6.8 ~ 0.06 mL
10%SDS ~ 0.06 mL 10% ammonium persulfate (APS) ~ 0.006 mL TEMED -
Bois L AF B 0 ok 3 REAR S 6mL o
AT K RE > RS OPFIGEE 4e » TEMED - APS » R £353 (&4 ~ 4
WE - 5 SDS-PAGE gel ™ & . 7.2 mL > 5 F £ v » T0%;FpH #4904 R

T EEE 2 ﬁ@%@ﬁﬁ@’ﬁ%mﬁoﬁ¥ﬁ»1%%@’—%

ﬁ?

SDS-PAGE gel & " 2 mL» %4 » &4 TEAFE 30 448 %4
BT R

(5) SDS-PAGE 7 i

#-3% F4F e SDS-PAGE % &7 A 3 %% 3 & 250 mL 11X running
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(6)

(")

buffer (25 mM Tris-base, 192 mM glycine, 0.1%SDS) - = - & well 4c » 20 nug
R4 g B0 12 50-60 R BB FT R A 30 A48 @ s R R
PR BN SR HRSE N ARPRE > BRTRAZ I 10 REREFTAY
2 | pE o
LR 0 FRARF
~F %4 * Hoefer TE70 Semiphor Transfpor & Er & {7 o A% d 1 >
f R B R R T 882 & 1X transfer buffer (48 mM Tris-base, 39 mM
Glycine, 0.037% SDS, 20% methanol) > F P¥ 3 & &2 5% 48 < | 4p e ey A (- 7
AT B 2 5 A) 22 PVDF % #-PVDF 52 ? fivd 1 A4 LA 4
o 7k |5 1 0 &% % PVDF membrane foig A 21X transfer buffer & - 4 &
m 2L 1X transfer buffer JRE T4+ - 4 T I F B = Rjgi - - 5% PVDF

W ZiRg A aVESdadp o dadp e 2 (500 15 mL & ABRe FURT 0 BAL G 2

5

At FrifFE o BRGHEBKRLL R F TS 20 IMA G

T FRE > g e PR gy e TR ] AR e

#-F % 215 0 % PVDF %5%2 & blocking buffer (5%%: 754745 3% 1x
TBST buffer (140 mM NaCl, 10mM Tris base, 0.1% Tween20))> % > 2 7 % 3 &
¥ik 1 | EF-BEH “éf blocking buffer » r2 1X TBST buffer & % & ™ #% & i# %
PVDF %> & 10 4 484 - =t 70 TBST buffer » j,4 = =t » i = 18 40 » 12
blocking buffer &% §_5%% 7" £ 4w - + i i e Bkl o B 4CH#H & 16
JREERE R EHEE L) w- &kl 0 2 X TBST buffer 22 8 T # &
i#i% PVDF % > & 10 4 4% — = #7h TBST buffer » .4 3= < 2% > £ 4

~ 11 5% blocking buffer ﬁrf? BRI BN EERETHEL ) F

Jeutls 12 X TBST buffer &3 i T # & i 7% PVDF #0 % 10 4 4534 = = -
FERETTREREES -
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(8) &g
#- Enhanced-Chemiluminescence (ECL, PerkinElmer) p & Enhanced
Luminol Reagent 2 Oxidizing Reagent 12 — + — gt )38 £353 > & PVDF %%
EREEFSY ORoEPECLERISS BEAPVDRWNY F L 2480 B
B R A R D SRR S F L IR R R G

UVP & fj s sodp ek by 4 70

A8 T
- ~insert 2 {48 (vector) H¥l#
(1) # # mouse GAPDH fx#:+ (promoter) F 4g:
mouse GAPDH promoter -574 3]+26 #%*> pGL-3 basic &8 > fgt
GAPDHp (-574/+26) -Luc # 7 © 24> i 4o :
(@) 44 B~ 25 148 DNA (genomic DNA) .
i¢ * Easy Pure Genomic DNA mini Kit (Bioman) # B~ Raw264.7 wm*z
Rk 7148 DNA > #-Raw264.7 mPe fd -t S o chlme B 2 5§ ¢ 2 1 4
A Hedn e i R A "Lk IXPBS Bk i te — S0 A AR i 7
&R “ﬁ% Fo0E o 4e » ImMLAIXPBS ¥ 12wz 4] ) #-dmie )T ko H ¥ Fren
15mLic8 3 g g @ » wFE™ 23500 rpm &~ 5 448 0 H " iR
2 #1™ 10-50 pL » #4r » 600 pL - Cell Lysis Solution (kit p *#) » 12 pipette
#-tm#e pellet #7745 > & 4c » 3 pL RNase Solution F T #sd& 25 = » »* 37°C
T% 30 &~ 4818 A3 8 F AP D o4 > HFE 4~ 200 pL Protein
Precipitation Solution (kit p *q)% 7] & & 20 #; > ** 2§ 12000 rpm &< 5
AAE O FBRERFRBIFOLEMLE R FE Y > £~ 600 L F
;8 e isopropanol » T R 303 > plpEw L Kk A T4 DNA > 208
12000 rpm &< 2 & 48 > 2 T0% Fp i e pellete - ;g 12000 rpm &< 2

A I %%“f EPE T b gz 0 iR PR pellete < o] AT A ~ R S R E F R
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NIRRT RAIBRAIL65CwIAE 1 B Rk h 4CkR * o
(b) 2 PCR 3z« #1& 7 GAPDH fx# &+ 5 £
B~ 200 ng 2 7142 DNA % ¥ PCR erfictr » ¥ ik B4e » e B4 » 1l
7 I0MMANTP ~ 1 pL 010 pM - 3513 (B P Ler) » B fs £ 4T =
Fl- kIR 25ul BB UE Y Ao D 98C 0 £ 4 » 25l 2X
Phusion Flash master mix (Finnzyme) » # 5 * &% 4 % 50 uL > PCR i% i*
% :pre-denature 98°C 5 4 43 > denature 98°C 40 #, ~ annealing 57°C 30 #} ~
extension 72°C 454 » M = BR R EAF 30 B TR > (S T2CF BT~
48 > PCR &2 4 = /|- 5 600bp -
(C) PCR & 4~ & it
41 * PCR Clean up/Gel extraction Kit (Bioman)#-PCR 2 4~ & i+ 1 & »
I 13tk &84 0 PG buffer (kit p ') > R £ 353 {5 # 3| spin column &%
T 12000 rpm &t 30 £ AT PN R R %rt »4e ~ 400 pL Wash Buffer
] spin column > % ;8 7 12000 rpm s 30 F) o Hc f F R R B T E
2T 12000 rpm s 2 A 48 i A 4R Bospin column e Wash buffer = 2 4
Tk U RTE LS mL R A F Byt B g 0 4o 20-50 pl R F S =
'k 2 spin column ¢ » 38T 12000 rpm e 2 A48T 0 B AL E P S
HivFaPCR 24 o
(D)L 41pg= (restriction enzyme) *» &
oAl £ 3 ehPCR A2 47 2 pGL3-basic f&g » 4v ~ 1 pL e Kpnl e
Bgl Il ~ 1.5 uL 10X NEB buffer # # $. % )k & 5 1X ~ AR 2 4 F 4 »
15 pL 10X BSA & H & & k& » #_1X > &8 1@ F= AR T
15uL % 37°CF s 1 ] 2 /] p% - pGL-3 basic §*48 (vector) ~ 548 fe <5
L s B e
B {¢ £ 12 PCR Clean up/Gel extraction Kit (Bioman) #-*3 175 *» 21§ {5 ik &% £

AR TR
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(2) £ £ GAPDHp (-81/+26) -Luc 44 (Basic # #):
1% — #3013 (2 4%) 11 PCR & 58 priB-574 3]-82 iz— BB 7|
PCR i% i 5 pre-denature 98°C 1 /~ 4& > denature 98°C 40 #) ~ annealing 55°C 1
A 4B s extension 72°C 3 4480 = BIR AR EAF 30 B AR 0 B is T2CF &
7 & 9rw i85 5 -81 1]+26 GAPDH promoter /5 48 > 12 Dpnl & {7 "4 f= 27
BT A % ¥ e 7 4] (transfromation) > L4 EF & R iE 2 5 37
Cier 20 A 4d o
(3) 2 # GAPDHp (-81/+26) Luc-3’UTR  (+691/+1363) 742 (3’UTR 7 #4):
#-BE T 508 4e 2 4§ 51 pGL3-Luc-3’UTR 48 f~ GAPDHp (-81/+26)-Luc 1/
Kpn | 4= Bgl 11 i& {7 * X4 ]fs 7 2] » 2% % v fz pGL3-Luc-3°UTR s § 48 {r
107bp GAPDH promoter (-81/+26) Wi = insert » £ 12 PCR Clean up/Gel
extraction Kit (Bioman) i *» ¥ w jzevinsert 2 448 » ¥ & {7 ligation °

(4) % 1 GAPDHp(-81/+26)-Luc-3’'UTR SLDE mutant 1 # #: G-CSF mMRNA &

TTTAATATTTA (+1052/+1062) % 5 TGTCATCTGTC -
(@) Insert :

A 53 (% - ¥ :mG-CSF3"UTR_F~3’R3: % = ¥ : mG-CSF
37UTR_R ~ 3°F3) (% 7|3% 1 %44%) » GAPDHp- (-81/+26) -Luc-3’UTR
(+691/+1363) 7 % % #-4= 12 7 proofreading #* ¢ 71 Phusion Flash master mix
(Finnzyme):& 7 PCR #t+ » PCR % it 4 :pre-denature 98°C 1 4 4& -
denature 98°C 1 #; ~ annealing 55°C 5 #; ~ extension 72°C 15 ) » 12+ =
PR R EAF 30 BT B i T2CF BT A 4> %8 5 ehs B PCR A4 4
Lt 20 ul = = Aok w2 18 2 B~ 10 plo # % A4 ~ 3 proofreading
# it =9 Phusion Flash master mix (Finnzyme) > 12 pre-denature 98°C 1 4 4 »
denature 98°C 1 #; ~ annealing 37°C 5 #, ~ extension 72°C 15 #) » 12+ =
BEARLAF 30 BHE BB T2CF BT A4 %5 B PCRAFILE S F

$ % %A AP IUTR -
30



(b) Vector :4¢ = Blund end

#- GAPDHp (-81/+26)-Luc 748 12 Xbal i {7 "] fis = 2] » 2 15 L 1
T4 DNA polymerse (NEB) /&2 % = blund end - 2~ 500 ng 4~ 1ul ImM
dNTP ~ 1.5 uL 10X NEB buffer2 i¢ # & % k& 5 1X -~ 1.5 uL 10X BSA ¢
HEMERS DO SR FH- AREAHAER T 14pl &% 5%
TR 48 b > 3 12°CpF4e ~ 1 pul T4 DNA polymerase * i 15 » 45 o 12
PCR Clean up/Gel extraction Kit (Bioman) i+ ¥ & £ blund end §* 4§ - )*I*u
¥ 2 ig 7 ligation o

(5) % - GAPDHp(-81/+26)-Luc-3’'UTR SLDE mutant 2 § #: G-CSF MRNA &

TTTAATATTTA (+1052/+1062) % % 5 TCGACTATTTA -
(@) insert :

#4e GAPDHp(-81/+26)-Luc-3’UTR SLDE mutant 1 & %8 insert <&

Ho 3l 3 e i .
(b)§ %2 :

#-GAPDHp(-81/+26)-Luc-3'UTR (+691/+1363) 4 2 Xbal i 7 *2 4]
fistr > 2_ {5 £ 12 T4 DNA polymerse (NEB) EJZ % = blund end- £ 12 PCR
Clean up/Gel extraction Kit (Bioman) & i =¥ 27 insert i& {7 ligation °

(6) = # GAPDHp (-81/+26) -Luc-3’UTR SLDE mutant 3 " #8:
G-CSF mRNA 7 TTTAATATTTA (+1052/+1062) % % = TATATATTAT -
Insert &2 4% 48 1= £ = 2 ¥4 GAPDHp(-81/+26)-Luc-3’"UTR SLDE mutant 2 44

ik f? » PCR #7% th5] 3 4okt i o

= ~ Ligation
#-5h 1veninsert fe 4 2 7 ot - gt a7 ligation o ¥ 4e » 5 X T4 ligase
buffer (& 15 Jk & & #f2 & 1X) ~ 1 uL T4 DNA ligase (Promega) » 14 & (K 4t &8

FoOREXSA16CF B 16 ) pF -
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= ~# ] iv* (transformation)

d -80°C &~ ) DHb50 % ix 'm?¢ (competent cell) % »>>7k+ FHAfE » & K&
¥ 25 pL v B~ 3 pL Ligation & 4~ 4 » Fie % ¢ » b=dp ¥ A ik DNA R £ 32
3 Btk 30 441 0 BN A2CRIE Y 1 A 4mid 48 DNA ¥ 12:g » *;ﬁ:gg
BYOBRFRFARE VRS A AR e L 450 4 25 il 2X LB (40 5. LB
Broth Lennox #s & 4v » 1L eh= -k 3@ ) 0 37°CH# 5 3 & 30 4 480 %7k 1
£ FP A L 2% 4> 2 F 1 mg/mL ampicilin <5 LB plate (100 mL = 7 LB 4v »
1.5gagar > ik i@ agar i3 f# > 14 ok#-agar 4 Fr 3 £ P BN & 18 40~ 200 pb b
50 mg/mL ampicillin # & {5k & %2 1 mg/mL) > #-plate 5 % ** 37Cx % 12 % 12

EVJ 16 ,J‘ EE‘,: °

z o~ 2R R B

£ R F#EFHEP D EAE ML 23 Ampicillin 57 LB £ 37C % 7 A
¥ % 12-16 - pF > 12 Plasmid Mini Kit (Bioman)i& {7 /| & 4 B~ > B~ 1ImL %
15mLig@d g @ > T 1 12000 rpm g 1 4 48 - %""f_ Gk o e 200
uL Kit p 4 e7 S1 Buffer (;‘,’J: v Rnase) 12 pippet & 4§ S ek #-F 47470 40 » 200
uL Kit p ' e S2 Buffer {6 + T fsdg 10 =t 2 /3 %R &35

Lk
. Fgﬂp‘ s

<.Lu

&
e+ 4e o~ 300 uL S3 Buffer 5+ T fadk 10 =t R RIR £353 ppEE F a0 ¢
B I R T 02 12000 rpm e 3 4 4B o #-Spin column 2 E & 5 B
2y b ik 7] Spin column & & % T 12 12000 rpm gt 30 £ 0wl R F p
% 0 4~ 400 pL W1 buffer # % % /8 ™ 2 12000 rpm &t~ 30 ) ElH < & # p 3
% > v~ 600 uL Wash buffer & &% j§ ™ 12 12000 rpm &t~ 30 §) gl H- 1< & § P 3
o B ¥t BT 02 12000 rpm e 2 A 48 16 2§ h Wash buffer % > # “$ FpE o
MR 15 mL AR e F B e F 0 4o r 20440 plo# F - =k | Spin
column> ZE# 3% 2 245> A% E ™ ™ 12000 rpm o 2 A48 B HLS F Pk

B3l enge LA DNA -
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I EERE
(1) PCR &£ & 3 insert chjFj% -
ME T BRE P R4 0.6 mL 2§ Ampicillin 5o LB & 37°C 1 % f

PRTEE 6L RFRD AL FiR WS e 7 PCR #-PCR A 4~ 1%

E T REERE 3 mL 77 Ampicillin éh LB & 37CH % ¢ Y
¥ % 12-16 /] p¥ > 12 Plasmid Mini Kit (Bioman) i& {7 -] £ 4 B~ o B~ 500 ng F ¥

DNA 2 24| fs+» 2] » B0 s 22 2 {5 cng = )% ZF %~ 47 8.F 5 insert

RS R ETR

FERRF|BRE P 3 TR FE A S A2 18 0 2 3 mL 3 3 Ampicillin
SILB 37 CH % ¢ RFE % 12-16 ) P g P 43 mL iR 238 5 250 mL
#z 7 Ampicillin 57 LB % 37C3: % 8¢ R & & 12-16 /] Fre#-Fie s 1 250 mL
oo g & A T grts o A 4CT 14 4500 rpm s 10 4 45 0 A5 ",fi gk 4er 10
mL solution I (50 mM glucose, 10 mM EDTA, 25 mM Tris-HCI pH8.0 » 4°C i%5) 14
HOE E Peds - 3NN BT 50tk A F BE Y o 112 solutionl s E T
EAF B0 IF R ABLID S e dr 0 #F R 4o~ 20 mL solution 11 (0.2 N NaOH,
1%SDS: 38 % 3) EEH L RBRARA LIS AARIER 10448 AR
§ %2 EFk > #&FL 4~ 15 mL solution 111 (3M potassium acetate, 5M glacial
acid 4 C i 13) IEIEFHF L RARAEHI L Ak #E 10048 MR RE Y
£ 6 ¢ PRI 0 & 4°C 12 4000rpm A 15 A e 1P S FYF L FRE
JhZ 250 ML erga 53¢ > 11 50 ML 4 & gt ¥ 2R R % A B w250 mL
487555 0 v > 0.6 & 88Ff ke isopropanol I 48755 AR £33 5 F B kY
10 4 45> 2 4°C 12 4000 rpm #t< 15 & 45> 4 ' 1 i o £ F 11 T0%3EYF i

pellet > #-gfr.w - i % 10 » 45 H b 42 4 » 4 mLTE buffer (H8.0)3% 7| 2 w3
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DNA > r4 pippete T £ 484 » % 1 mL 484 4 » 1.1 5. CsCl > 2 & - =< ## >
A 1mL 4c » 0.08 mL 10 mg/mL = EtBr » & % 8 12 4000 rpm &g 20 &~ 48 - 2 5
ML g FPt i iR agcgp ERY g BEFLF o422  THFE3Y
% 20°C ™ 4 65000 rpm g 16 /] BF o F] 5 %R A 4o fs € T4 DNA ¢ R &
A= band » #1EF fiE3es p B P AR > 1 189 4tER 4R b omL 4 R-E R
DNA # B~ 11 & & 2o 48 f o 4 F 1 4 {oi < butanol (£ -k 1 - b — gt b 4pr)
TIE R DNA > 3£ 58 £ 15 EtBr ¢ 321 K chbutanol p > # 3 R H 4 K 5w
3k ’ﬁL‘}b%:\a‘.%ﬁv‘\ 3| = = K-E 48 DNA § ¢ HEtBr ;%}_%%",% o T KRB
FIFTen 15 mL g P o AR S KR AR Mg 3 B BFL A 2

2 R Af ¢0 L00%:FpH » 3R 4393 45 B ¥tk 10 A4 - 4°C 2 4000 rpm g 15

m“l«

VK RN 4 Tt ik o FFL A 3 mL 0 70%FpE i % pellete - 4°C 2 4000 rpm

oo 5 odm o B @ HR IS c)\‘}%\?ﬁf]: :'(’](?’i%@%gDNA’}’}ié_-ZOOC%’* °

= & F LB b kpeiE A 47 (luciferase activity assay)
— ~ sk 5 48 DNA (plasmid DNA)

#- luciferase reporter & 487 pRL-TK B8 1 — 1t — g ZL IR & > T 1
s SRR AT D 150 pl o £ e B 12 RE A 0 10097 fo L A 2 — A8 A
13M NaOAc:» R £353 % § »2-20C ik = | F¥ » 2_ {6 & 4°C 12 12000 rpm &g
15 & 48 > B F TR FHR T L0 B R iR i v TO%IFRE R ik < DNA -3
BOBEF AN EFRT N BRI CARAPITHET > REE 2R E
e Fokws DNA @ DNA B4 ER 5 1 pg/ul > 3 85 30-20C k0 & * o fpt

2 pRL-TK B 88 % 54 ¢ B4 & & 14 4 45 pF ¢h internal control e

=~ #rpEi i 4 (transient transfection) Raw264.7
A - X ez E B owell ¢ F 1X10° B swre A 3 24 wello# B well

A Lpg T4 S DNAC» 15 mL i 4 % 4 @ 4c ~ 1 ug DNA 4050 L
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# % 7 w f<hHigh glucose DMEM 3 & %R £353 » 3% 4 » 5 pL Superfect
transfection reagent (QIAGEN) » R £353 ¥ 303 B8 L o b > FF= B well
*205mL # 7 3w if < High glucose DMEM 32 & iz B — = » 1187 § & iF 1
AR ARAED & well # 4o » 200 puL # 7 5 = F 0 High glucose DMEM 33

%% & F & well 4 » 55 uL #2 Superfect transfection reagent ;& & 4+ =571 DNA » #-
e E N 37°C ~5%- F PAREMPARES P Wff‘ BRI LR F o
R & R > Bt L 4~ 75 7%k iF e High glucose DMEM £ % % » w
PR AR AR ) P 4o~ P A R LPS AT 4 #3 5V L -1 ul 10 mM £
P3BMAPK #r] &£ 0.5 mL 7 7 w <1 High glucose DMEM 35 & j »+ 3w 3 2
£330 4o~ well § @ 5 @ p384rdlA B ER S 10 pM - 30 & 482 18 B
>~ 1puL #0100 ng/ul LPS » ¢ H & ¥ kR 2 100 ng/mL > *timfe 2 £ a7 12 % =

Lol PSRV AS BB

R BAE S R Y e

HRpma & f ) 4 ke o Bluciferin gzt & 4 4 k> 1% 4k K AoriplE
gus ki BV faaey b B s kA A Fl A e o AP %@ * Dual- Luciferase
Reporter assay system Kit (Promega) :& {7 4~ 17 » #32 % % # “f » 1k en PBS B
P - %o 42 F H-Kit vt 5X passive lysis buffer (PLB) & = = -k
= IXPLB > # well #v » 100 uLIXPLB» B3 FE T 45 20 245> L pF ¢ 7 o

$ RE4 A1 02 pipette #6 ¢ BIFF AT A LEB I LML kR A F

-.vleL

¢ > A 4°C 12 12000 rpm e L 7 4 45 0 B} FRIFTHLIEmMLACE ey 0 &
F 3P0 20 uk 3] 96 3¢ F k&~ 74 > A4~ 100 pL Luciferase Assay Reagent >
AR RPIRE LAY EEFEOY LR R & 4 » 100 puL Stop & Glo Reagent |

ok sk (Renillaluciferase) e sk i & o M- 18 gl 1 iy B i fdog
kA AR EE R RS o R OE R R o BT T e Y

" 11 DMSO $f P8 e cifp $F §f L pFi 4L > ¥ 0 D13 B 3 bl S edp $ 3 ke
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Y EACE S

£ A8 FHRRPEA

2 Student’st-test 3+ & 2 F e F L B F p<005PF > &7 L F %R
T v R L)

LIHELE
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¥ - & 4F3t SB203580 #4r LPS 3# ¥ G-CSF mRNA £z R 2 7 44§
G-CSF mRNA3’UTR

BRSO BREF NS % Fril SB203580 ALE o4 4 LPS 41if b
G-CSF mRNA &2 & » #7110 3g L%~ DMSO (R e) =% SB203580 2 30
k&8 (s 4~ 100 ng/mL 50 LPS 3% 3% G-CSF e4& 3> £ %5 actinomycin D ¢+
Wk 215 &% o pFA LR £ G-CSF MRNA % 5 mRNA % jiz o d Fig. 1
L 'ﬁ F| A7 £ g2 SB203580 £ 4 ~ LPS ;= G-CSF mRNA % f# e:g
Bt FOH JhRJE LPS chpFizfh o £ A1 wjF st y= -27.655X+125.78 3+ & ¥ v
% Actinomycin D AJZ 2.7 /| P4 » & H #HhAIE LPS e %4 G-CSF mRNA j °
I 0] pFe50% ;5 @ FF A a2 SB203580 #4e » LPS gk w] » G-CSF mRNA
BFIT 0 ) PFeT70% > BEor & SB203580 7 &7 G-CSF mRNA * #fg % v > &
B e eni % oAp 42T kAP j & #73 SB203580 3 4 LPS 3 # ¢ G-CSF mRNA
TR AT 22 G-CSFMRNASUTR 7 B o F]pt 2% 7 -] & GAPDH fx# + -574
3|+26 4% pGL-3 basic F A48+ > d luciferase /& (24 17 .55 % 2 iz » ot Bk d +
27 7 GAPDH fads + crpFig4p it 0 4 - 02 L pF € 3 40 K9 400 & luciferase
Bl B LPS gt S 2 RURJERFH 40 2 B > FE L %S SB203580
£ e x LPS & 5 e J% LPS sipFiz dpit € drd|— L engg s o d 1 SR ARoT
PR F A € 2 ) LPS 2 SB203580 e R 10 E frd F A Eoenfg gt S
5% (data not shown) o % 7 i ffadF B L P B P @S HES 0 R
AP & FEF e 3UTR # mRNA f& 2 & @2 57 P &g > #70u AP B GAPDH
Exds+ 5 7|4F® 1 -8l $]+26° * F % 4% » pGL3-basic §* #8245 ) basic 5 %8 (Fig.
2A) T4 e ] BE imre Raw264.7 B > i3 ] B GAPDH fa#s 3 E 2 F ¢
% 3 LPS 2 SB203580 3% 58 - d luciferase /#it» 7 0% % &+ (Fig. 2B) » &
DMSO #7& % 4pt 5 jb it SB203580 ¢4p 44 luciferase /12l 3 PMAE L R » @
4 LPS B H_t DMSO $$P8 e 4c 7 %) 2 & ehdp 8¢ luciferase & 140 d 12 ¢ g

% &
' .

Kit™

¥ A4rip- B3 R € % 3| SB203580 R 0 e € Ak LPS 3 H 4 4o
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2 % 4p ¥ luciferase F 44 o FE T 7 Fode + F 7 € % T SB203580 s s o A
e -2 & ] Bl G-CSF mRNA 3’UTR 31T & 40 basic [T#gp - &4
3UTR 7 #2 (Fig. 3A) - #- basic F#{- 3J'UTR FH# A S A& | K E vgime
Raw264.7 (mrz p 2X {5 B luciferase s 1+ » B £:7% G-CSF 3'UTR #t luciferase
MRNA 2R R E - RS EFHT 0 3 MiE P d2pFE 42 UTR T
luciferase /& {2 ¢ #& % i& basic F 48 0P i 5 © ¥ 90% (Fig. 3B) © & 7 #Zzldd: » o
G-CSF 3°'UTR » ¢ & luciferase mRNA -5 » #7228 i g & luciferase mRNA %
Boood FBS% T 0 42 3UTR 51+ luciferase mRNA v #& 4 i& basic F
B erpFiz 0 K 60% (Fig. 3C) o &om feiw?e 2 £ E @ fl iR ™ o d& > op
G-CSF 3’UTR ¢ i¢ luciferae mRNA & < & T *% - @ luciferae mMRNA # s> >

i¢ = luciferase 3¢ B & Jjpt -~ > i@ @ luciferase /&2 > « & F 2 P #-3UTR
BAR 432 Raw264.7 fme p 1 %5 LPS 2 0 2 DMSO $FHpe e gp it %4 LPS
€ A 4v ¥ 6-7 % luciferase 7= {2 & 7+ LPS § i% 6 G-CSF mMRNA 3'UTR # < mRNA
FEER o @ 7 L AT SB203580 £ 4r » LPS £ FEIE LPS 4pit & & [ H 4 4
2-3 % luciferase /&1 (Fig. 4A)e £ A &t end AP R E ¥ jpL -+ SB203580 -
PFiE s ¥ 03 4 5 2 2 e luciferase i 12 (Fig. 4A) > & { 8- # <Rl £ luciferase
MRNA =~ % 3.2 DMSO ¥t = 4p v H jb %5 SB203580 =p# iz luciferase mMRNA
LB EH 4 1 (Fig 4B) - Flptd v % B+ SB203580 ¢ i% 6 G-CSF
FUTR { #+r LPS # %7 G-CSF mRNA £ 3E ; @ &7 %+ LPS pFiz »

SB203580 # % ¢ %5 G-CSF 3’UTR #{ 4 G-CSF mRNA # R -

% - 8 3t SB203580 # 4 LPS 3 # ¢ G-CSF mRNA #£ = A £ i i§

G-CSFMRNA3’UTR # ¥ v&— £ A 5|
£ )gk?féﬁé; ¥ 330 %4 SB203580 #r4] p38 MAPK & it ¢ % i ARE i
‘w2 % (cytokine) mMRNA ££ € & ™ "% o F]pt 2 i 4 jp| SB203580 3 +r LPS 3% #

9G-CSFMRNA £ 2 & # ac # #3531 ARE @ 7 5 £35 1 SLDE - 5 7 SRE
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hipak »#r i 4E0 3’UTR SLDE mutant 1 (SLDE mutant 1) ¢* mutant £ - SLDE
A RPAENRE G B RTEAOI BRHRY DS BRHRARE > B B
£z jIﬁg—ﬁ (Fig. 5A) - #- SLDE mutant 1 ## %4 :& Raw264.7 % p > d luciferase
R eV A Ll gk S ] —g- 3| > g4 & SLDE mutant 1 88 &7 RiZ 7 adT e
T » SLDE mutant 1 &> luciferase = |+ % = | basic & %8 72 80% (Fig. 5B) » & 7 &k
¥ SLDE # ¢ # 3’UTR *% i< mRNA #& 2_& iy 4 % 3| Fr] o 4 i SLDE mutant
1588 T %4 LPS g2 ts - LPS #1734 ¥ chdp 1 luciferase 758 > 1 $1T 4 &
(Fig. 5C) » &7 #.3% SLDE 4 € & LPS £ % mRNA i 4 £ Flfrd] o @ 4 i
SLDE mutant 1 2 & » 3¢ £ 2 SB203580 » &2 £ 3 4 LPS #73f ¥ fp ¥
luciferase ;&% » ¢t *t H fH 5 SB203580 22 DMSO #t+pe & 4p 1+ luciferase /& 1+~
A3 M EZLRE (Fig. 5C) - d 12+ luciferase & |+ 4 +7 1.5 % &1 SB203580 &_i%
#§ SLDE %34 4r LPS 3 ¥ 17 G-CSF MRNA #2 2 & o 457 kAP 8 arig 4o %k B 5
REEPHRELT § AR ok AR R R enb Hilid 5 B s 3BT
LR B - 454 22 41 1) G-CSF 3°UTR SLDE mutant 2 4 (SLDE mutant 2)
(Fig. 6A) » A% iz P e d2 el ;w = SLDE mutant2 luciferase /= 1+ w < 1 basic
B4 1 40% (Fig. 6B); @ 3 L i d® SB203580 + [F &7 € “ { 3 4cd LPS #7134 %
er14p %1 luciferase J& 1+ » ¥ ¥ H h = SB203580 ¥» DMSO %188 % 4p v luciferase
b L p P BE L B (Fig. 6C) 7 R % 3 B e € #r] SB203580 # 4 LPS
# % ehluciferase iFdt o S RFE BRI HRE R 3 BRI 0 AL
SB203580 £ % LPS > #rif % ¢nip ¥ luciferase = 1 e dezt + x5 P & 4 B (Fig.
5C, 6B) » it 5 % BT 7w ¥ & gL SLDE enE - BHER 4 ¢ 3 ¥ LR Sl g
Fr#] SB203580 3 ¢ LPS 3% % :71G-CSF mRNA it 4 o F] 5 01 enR % e Pk
BRE-RGHENE FRGEAE FPAPLE- HFEALE-FREHEELS T
H4 B 71 %+ SB203580 3 4r LPS 3 ¥ G-CSF mRNA f£ 2 B " e &£ & o #rrusL i
i 4 G-CSF 3’UTR SLDE mutant 3 (SLDE mutant 3)#-i% ' A 7| {43 48 eh4 3 17 3

feR BT I TR (Fig. TA) #-pt ‘g‘wﬂ"#@;ﬂfb Raw 264.7 =%z p »d Fig. 7B



chiz % kom0 # % SLDE mutnat3 2 #2 - luciferase /&2 w = 3 basic F %8
20%- ™ - Fig. 7C c% % &g o7 #& 4 i& SLDE mutant 3 548 12 » 5 L %% SB203580
£ 4~ LPS #73 fenfp ¥ luciferase /#2745 LPS enpFig4pit il 5 P AR A
B Rtk o H XS SB203580 &2 DMSO #F /& e 4p+t luciferase & 12» 13
LR o {i&- #plE luciferase mMRNA ~ % 77 # % SLDE mutant 3 F a8 > %
4 SB203580 £ DMSO #tpe4prt luciferase mRNA #3725 P & £ B (Fig.
D)o g NP sk S5k > SLDE § 7 B % ¥ & 7| & SB203580 # 4 LPS
FHENG-CSF MRNAFE TR S P L8 ehd d o pLob o 1l izt 7  SLDE
mutant % I > SLDE mutant 3 7 2 4% LPS % 3% < luciferase /= 1+ %_+* SLDE mutant
1 4= 2 % (Fig. 5C, 6C {r 7C) - &7+ SLDE & -R G H ¥ it & LPS 34

G-CSFMRNA £ 2 & ¥ @ik A ik ¢ o

¥ = & i3 F p38 MAPK #r4| &% LPS 3 ¥t G-CSF mRNA # e 5

= 7 ¥ 31 SB203580 %+ G-CSF mRNA 182 588 7] % #r4] 7 p38 MAPKS #ifik
P i 2 £_SB203580 b it * > F)pL Al g S Raw264.7 fm¥e 7 e <1 p38
MAPK Fr] 3 ﬁ T 7 e p38 MAPK $r4| 3 % LPS 3% ¥ <1 G-CSF £ m4_%
¥7 SB203580 4p it o d T pF £ PCR eng % &1 » L %5 10 uM 5 SB202190
(S2) ¢ PD169316 (PD) £ 4 » LPS> ¥ 1 § #{+c 4 Bd LPS 3 %+ G-CSF
MRNA # 3R > 7g L %5 SKF86002 (SKF) R H & jigdf 4r 5 1.8 %5 » d W F S %+
A4 SB202190 £t PD169316 #+ G-CSF mRNA # 3cngs s %5 SB203580 1
PF iz AR 00 5 4R & e A R SB239063 (S3) £ 4 ~ LPS &2 ¥ jh g2 LPS ehpF iz
tpt G-CSF mRNA % 325 P &L B (Fig. 8A) - m ¥ £ %+ SB203580 ~
S§B202190 ~ PD169316 f- SB239063 £ v » LPS chp#iz » G-CSF 3-v B 4 R~ &7
MRNA % it 3 4p e eAf % © e & 4 3F L %5 SKF86002 8275 3 & 3 4 LPS 34
FnG-CSF 39 FaM > LA AN PREDLE &- AP MRNA LR

4 7 - 32y (Fig. 8B) o g ob » A pos 1 A S8 P13k imee THP-1 % ¢ | 84 &
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e A b A E i e (BMDM) 3F 4 %3 i3 3 f e p38MAPKS Fr| | L 4
» LPS > iz 7 F ¢1p38 MAPKS #r4]#| % LPS 3 % 7 G-CSF mRNA # 3¢
BEIL T e Raw 264.7 Pz 4p iz o d Fig. 9,4v 10A g % &+ & THP-1 2

BMDM » ¥+ SB203580 -~ SB202190 - PD169316 £ *r » LPS —‘”K'\?‘ DN I B
2-5 & LPS # %7 G-CSF mRNA % 7 > ¥ BMDB & 7 12 PD169316 3 *v crv %
Bt o @t THP-1 fw#e | £_02 SB203580 i 4¢ e & Bt 5 ot ¢H %5 SB239063
SPFiE S B g £ H 4 THP-1 2 BMDM % b LPS 3 %<7 G-CSF mRNA %

o 1t i%g.i..‘s‘—;—%;rsgi? Raw 264.7 'm*z 4p 7 o ¥2 Raw 264.7 ‘m®z v“ fin % — $k ehg_
BMDM w7z . SKF86002 2. 7 ¢ { 3 4v LPS 3£ % G-CSF mRNA # 1
(Fig. 9)-d Fig. 10B ¥ 12§ | % ¥ LPS &2 p& F 3 4 THP-1 iw%2 b G-CSF mRNA

F LG BB DRI 0 4 PEaEElE LPS SFE R F AR 06 ] BRI LPS

HE TR T o B A LS SB203580 £ e » LPS L 2 PR §
e ] LPS 3 %0 G-CSFMRNA 23> e & &% 4| FFZ2 % 6 | B.?‘:;r};rs? i —ﬁ

F| 8 L g? SB203580 f ‘v ~ LPS w2 » G-CSF mRNA 4 it ¥ fh a2 LPS
Erh e B4 0 H P w4 ] pEepElE G-CSF AR EE A B BT AAPR
{i8- hFsRigd 7 e g A LPS £ ¥ G-CSF 2 M@ P T &
SB203580 #p 2 ’?;fi {;‘gc} FUTR B E mRNA cfg € & #T 5k F]pt 2 i #-3°UTR
TR 4 Raw 264.7 wre X LGS 2 3 B p38 MAPK Fr4| ] {8 £ 4c »
LPS: ¢ Fig. 11 e luciferase /#14 4 47.% % & o1 &2 3 L %5 SB203580 4p iz » Raw
264.7 kn*z 3f L 2 SB202190 s PD169316 £ 4r » LPS ¢ £ 3 4c ) /w¥s 0.5-1 &
LPS 3% 3 v luciferase 7+ 45 4p & 13 L &2 SB239063 ¢ SKF86002 £ 4 » LPS
2 3 fhrg® LPS pF o luciferase im 2t izt X5 P AL R o d 12+ luciferase &
BT % B AR T 0 S8 7 F p38 MAPK #4848 LPS # 4% G-CSF
MRNA 2 ¥ it —fx'»j"gé FUTR # F mRNA & € & #73k o d izt p38 MAPK #r
#1384 LPS % ¥ 57 G-CSF mRNA # 77 7 B 58 > #7024 i B Fginigut p38

MAPK Fr#4| % 2_F 2 it g Frgld LPS 34 % 9 p38 MAPKS g fid i 75 1AL 5 1
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Flet 2 A 47 p38 MAPK T 25 B Hsp27 F-v H ik - 4.7 € X oL e H
Fod 3t Raw 264.7 Pz p P2 B HSp27 3= Heni Mo @ g F 5% %
B o THP-1 24 7 F p38 MAPK #r##] & LPS 3% %7 G-CSF mRNA % &2
Raw 264.7 fm¥e 3 4p i F Jiy > F]pt 2 im0 THP-1 % fm %z §05% 30 12 SB202474 i 13
@ fr7 ¢ #rd| p38 MAPK gifik fis /& 12 enit & 4= 4 1F control> % 4 iz 4t p38 MAPK
Fr] 3 4 p38 MAPK ik fis 5 1t erdr s % o d Fig. 12 .2 % &7 » 4 » 100 ng/mL
LPS 30 4 483% ¥ 125 5| p38 MAPK 2 Hsp27 J-v Jriksipi * - 87 LPS ¥ §
75 1 p38 MAPK Bfafiv s f ; ¥ 5463 p38 MAPK $r#| &£ v » LPS 2 ¥ jb
BT LPS 4pit o 822k p38 MAPK #7412 F M A 5 » i §_Hsp27 3-v Faipk
PR T ko d T Sripat P AR & Frd] p38 MAPK B fE A 1AL
mite ¥ ehd b R B % G sed 4o LPS 34 % <1 G-CSF mRNA # 3.57p38
MAPK #ri| ]38 % 5 pyridinyl-imidazole &4 » Flut A P 454 LT LB ie B
4 kK e LPS 3% ch G-CSF mRNA # % o ¢ Fig. 8 2% &7 91 £ %7
SB202474 iz i & 3 pyridinyl-imidazole & et & 4= £ 4c » LPS £2 5 i g2 LPS
At > G-CSF mRNA # 3 % 5 50% - o ¢t & 5% &1 SB230580 ~ SB202190 %
PD169316 + v # —Ejﬁd pyridinyl- imidazole g—f#iig 4v LPS 2% ¥ ¢ G-CSF

MmRNA £ 1 -

¥r & FHr EBAI2E SB203580 E"?-:]‘Jnﬁ 3 4 G-CSF mMRNA % R
d Fig. 4Aluciferase & 24 47 % % # Mo @& 4 FUTR R T ® 7 ¥ e
SB203580 crp& iz » ¥3 P8 w4p b luciferase /gt L 2 24> ¥ d R g

PCR % % » # 125 3] luciferase mMRNA %5 SB203580 i eipFiz 2 £ &

puu)

DMSO # 8 . ¢h 1.5 & (Fig. 4B) - + # d Fig. 7D eh: % 2 #g7 » # 4 3UTR
mutant 3 F 48 ¥ %4 SB203580 4p#t DMSO #fpe e » SB203580 #f v 4p ¥+
luciferase &4 % fi.*‘u;%ﬁt%‘r’ﬂ*'l 7o d Fig. 11 B % 47 F B3 LPS B

P3BMAPK fr Hsp27 3-v % ¢ #takps (v » & 7 p38 MAPK Bifik s e 1+ £t 7
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Sk L o Tt A PR A T LPS - # 55 1 p38 MAPK ik fiF i 1 el
T o5 A2 SB203580 §:7 1415 18 3'UTR SLDE 4+t G-CSF mRNA f£ %A -
T ) enfaipl ) F A4 5 3 £ 463 SB203580 4 ¢ & G-CSF mRNA 4
RH e o Vi 55 Raw 264.7 'w?2 10uM 7 SB203580 * % 7 e pF & 2hyc RNA |
¥ G-CSF mRNA e o d Fig.12 %% % &1 H fHh 4+ SB203580 -4 ) p¥is G-CSF
MRNA % 7.1 DMSO R 2% > igdf4vemah v - B4 5| 8/ prifpF iho
IL-18 mRNA # 3P| 2 % % SB203580 fed crap [ 34 4 > § i bl frd| i $r >
d bR iAot 0 T OH hag? SB203580 TI.%F’ i G-CSF mRNA # L3} 4c o
®=T X,T*—i 'ﬁ L3 1 LPS flgcE it p38 MAPK ifid fis i 1 enfi-in ™ » SB203580
#i #c G-CSFMRNA £ RA_F + £k d 3+ G-CSF MRNA fE A& #7557 11 2
41 actinomycin D #r#|#4- % 5 mMRNA " {2 - d Fig. 13 % % %7 > & DMSO
¥pe e > G-CSF mMRNA # B Aadrdligsr 1 ) BFis fiﬁi}?'ﬂ X2 d wEES y=
-28.32x+89.707 4. & 41 f 1.4 /| pF {5 G-CSF mRNA & > F|#] ™ - B 45:150%;
ti SB203580 2 B 0 G-CSFMRNA F MR £ IR D 3/ PFis 4 3 7 " el
Mo Bgor %4 SB203580 6 G-CSF mRNA £+ DMSO je @ cripF ig £ % o d 12+
P SRR T A BT LPS ~ p38 MAPK hghfh fis s 1£ 4 i it chff e
SB203580 fj.%? 1 # 4e G-CSF mRNA 48 = & - & -+ SB203580 #f 4+ G-CSF mRNA
AT A ? AEd ] p38 MAPK cnpip s id {2 om0 50 o b oh AV ipry b e
7 %4 LPS & > 7 I p38 MAPK #r 44| # & 4 3°UTR ¥ 4 ¢ Raw 264.7 ‘¥ 4
.17 luciferase /& cnR 58 o d Fig. 14 1% % &1 %+ SB203580 ~ SB202190 fr
PD169316 ¥ DMSO #tp ‘e4p it ¥ 3 e luciferase F12 %) 2 Bend R &4
SB239063 2 SKF86002 F| & 7 ¢ 7 P AL £ & w5+ LPS @ et % 4p 2
B 7 12 LPS %1t p38 MAPK ergikpa fis & 12 i ™ SB203580 ~ SB202190

% PD169316 ¢ 5i6 3UTR % i+ G-CSF mRNA £ % & o
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¥ — & SB203580 % iF G-CSF mRNA 3'UTR SLDE % 3§ 4 LPS 3 % G-CSF
mRNA #& T A&

%3 LPS i p38 MAPK & it & i i 3 4 4572 142 MRNA £ 2R k3 4c fm

2 c% (4o IL-1B~TNF-a f= COX-2 %) # 3 (Baldassare et al., 1999; Chrestensen

et al., 2004; Clark et al., 2003) - %=+ p38 MAPK #Fr+]4] SB203580 #r+] p38 MPAK

FAFLFF AR 1S 0 B € @ IL-1B ~ TNF-0 fv COX-2 % #4575 Ak dr4] ~ % 3 ARE

FIMRNA £ % ) %428 » &8 Frd|iS4t e ik H4 L (Baldassare et al., 1999) -

2,

1z

AT T ET F LT %8 M SB203580 ¥ G-CSF mRNA # e

flﬂ
F_

PES A4 ¥ F ARE SimRNA 8 8 4p £ —SB203580 § FE ¢ # 4 G-CSF
MRNA & % B & 34 LPS # %+ G-CSF mMRNA 2 3-¢ M ehd 3 4 (3,
2011) - @ A A5 @ % luciferase 7= {4 45 { i - # % 3 > SB203580 £

i G-CSF MRNA3'UTR 7 SLDE k3 4c LPS 3£ % 7G-CSFmMRNA #£ < & - # ¢

SB203580 i & £ %5 SLDE § ¢ ch TTTAATATTTA 265 2 FHEF 23 3 A
Wk 7 0 @ 3 R4 8 SLDE shE -k S K 4r mRNA £ TR - & Brown
FATET Y T ﬁ? 7 G-CSF z ¢k » IL-6 §= IL-2 9 3’UTR %’Kﬂ’ﬁ R g -TR
& (Brown et al.,, 1996; Paschoud et al., 2006) - e &% i §]* NCBI blast % 3
IL-2 fe IL-6 3'UTR ;2 3 TTTAATATTTA i&- & & W F thenf 5] > @ fB A 7 3p
4 SB203580 t6 € #rdld LPS 3% % IL-2 fv IL-6 MRNA % 39 B ek 3R
(Diya et al., 2008; Patil et al., 2004; ten Hove et al., 2002) o 2} #o A 57 7 % 7 ¥

v IL-2 ~ IL-6 2 G-CSF ¢h mRNA 3'UITR #% & § &-Tk 51 - iz & SB203580 4r
F € 3 4r G-CSF mRNA # 3 > 237 £ %] 5 2\ P4 7 SB203580 3 4 LPS 3 %
G-CSF mMRNA f£ T & ¥ i 4.5 SLDE & = § MR 7 a 2 8.5 - \‘,‘ég%—ﬁb'“rii °

pleb Ay 4% Miranda (http://www.microrna.org/microrna/) 4 74 I &

GCSF 3’UTR SLDE rté & # it 7 miR-141, 200a & ¥_200c . & B 71 » Tt 2t

A % ’3:#%“,/1% MiRNA %2 G-CSF mRNA =23 & 0¥ it o
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“f 7 G-CSF 2. ¢t Lahti & % 2= 3 4 35 £ %+ 1uM 1SB203580~SB202190
2 SB220025 fr4c » LPS ¢ i 4 454 % + L fwoe T-84 2 /| & E viiim®e J7742 eh
INOS mRNA #& T & # 4 > i& @ & INOS F-v F 4 3Ly 4 (Lahtietal., 2002; Lahti
etal., 2006)- i £ 2 7 4| * NCBI blast % 3 INOS MRNA3’UTR E 71| & % # % -]
K3 xx L B> L FHINOSMRNAZUTR 5 ¢ 7 4 BE£4F A ATTTA A 71>
@ o] B INOS mMRNA 3'UTR 5 5 1 B ATTTA B 7 > e 8 a2 $ 2 ] BLINOS
MRNA 3’UTR ‘FK'};’;% TTTAATATTTA - KB FF 5 7] > Fpb 2% i 42 p)|
SB203580 3 4 G-CSF mRNA & Z_& #+#]7 & £2 % INOS mRNA 7@ 57 F o

% Fig. 3 e % & o1 4% » G-CSF 3’'UTR ¢ i¢ luciferase mMRNA 2 & {25 > >
it £4 G-CSF 3UTR 1 SLDE ¥ § i F e/ 7] &r & - St sf (5 » 384 in
luciferase /& |+ € A fcw » £ 77 &3 fix @ i J2pF SLDE ~ ¢ 838 mRNA ' j2 &
R MRNA &2 B " K » g @5 A7 e %40 (Brown et al., 1996) - ¢ ¢t >
Putland % ¢ % 2002 4 87 5 % % 4 E TR S0 43 Thohz B P m—TAT
FIAALE # P LB R pF s &8 SLDE it mRNA 4 f3 chit 4 4k #r ] (Putland et
al., 2002) ; @ fs\ i f;.‘zm G-CSF 3'UTR mutnat 1 77 #aix iw mJ pF 4p >
mutant 2 = mutant 3 ¥ » Ak dc® # § e luciferase & 12 > & mutant 1 4pft H
# & i mutant luciferase MRNA £_+* i fg % “,f TOF R A_F] 5 mutant 1 4% R %
P B B s B omutant $ 2 b > 0 T F] G AL Bomutant 10 TAT
3¢ A ZREE Co ¢ SLDE 1:8 mMRNA "% f#enic 4 A drf |97k o ¥ ¢ » f =
# mutant ® 2 mutant 3 A fcw e4p ¥ luciferase F 50 0 B mutant 3 =
luciferase MRNA &7 £ % > & 7 TR xR & f 7| e adF jfﬁéﬁ » SLDE #

¢ B MRNA » f2 > xR %%+ B@m A Py BS54 (Putland et al., 2002) -

¥=- &% LPS ‘%"x #%i§ ARE 2 ¢t » ¢ i5iF SLDE 3 4r G-CSFmRNA & < &
B 5ok B LPS 4 G-CSF 2 en@ S 4n¥ & sk =< - & G-CSF fz

#+ F 5 NF-kB % & > < 3| LPS 1 g g ¢ NF-xBi& » mPz 5 2 1 & + G-CSF
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Frs+ o W 4o 455 12 (Nishizawa and Nagata, 1990) o gt ¢ LPS » g;ﬁd s
ERK1/2 3§ 4« CEBP/B #1%> @ CEBP/B ¢ £ Octl :&{7 2 3 i¥ % ¢ G-CSF #& 4554
v (¥, 2011;%, 2010) - ¥ ¢t > 3 » #F IR & LPS 2 LTA ™ ¢ BiF
PISK/Akt/mTOR pathway #i 4v Oct2 4 IR > & @ 3 e 45 (2 7% G-CSF mRNA
# H# 4 (Chouetal., 2011) ; 3t ddsris K =c crp= 3 RIS » 2 Tl 7 3%
F| LPS ¢ % ARE # 4 G-CSF mRNA %R » w23 § Femm g A d
(Boneberg and Hartung, 2002b) - @ # = % & luciferase /& |44 47 eni & 3 4
SLDE % 5| % % % B Eff-fﬁ.%i##%é » 2 wild type 3’'UTR #4p 1t ¥ 4k LPS 3% @ e
AP ¥t luciferase & 14.%% 3F 5 > H ¢ mutant 3 sv #& LPS 3% % «4p %t luciferase /= 1+
* b H @S B mutant B 0 X & LPS » ¢ %1 SLDE #& 3 G-CSF mRNA 48 = & >

-7k *f#!’“ BEF ORI e F & LPS ehfilge o p ot 72 3w & SLDE
mutant %= LPS {443 $enip ¥t luciferase 7= 14p SO 4R 212 £F 3 40 e
o 48R UTR 0 ARE # sv 32 /@ 384 3 4r MRNA 2 2 & cnie* > &2 X 7 7
4p 2 (Boneberg and Hartung, 2002b)- @ i+ & factor -7 & LPS # 3~ G-CSF mRNA
TR BRI RE- AT o

Mob i Fig. 183 e % BE 7 o 2% 4o » LPS enffm™ » R & 1.4 ] p¥ G-CSF
MRNA #5 ~ 2T 50% > @ % Fig. 1 %+ LPS @ i G-CSF mRNA e %
4D 270 4 B deinte i Flgeenpt i G-CSF mRNA {ihgh § A
fRose REEmst % A 77 G-CSFmMRNA X % 8- >+ 1544573 “77 F (Ernstetal,
1989) > 4aip| ¥ it €. F1 5 Ernst & A @& * cnf A g H ¢k e THP-1> & AP #

i ] REvgm Raw264.7 » ERL FHYEFF EEH — P71k o

¥ = & 7 I p3BMAPKS $r4|#/# LPS 3 %7 G-CSFMRNA 4 .7 # B T F
AR chigilt 7 p38 MAPK Fr & 38 E_r2 pyridinyl-imidazole %
544" & imidazole % 4 5L + 5 fluorophenyl B~ & > *# 1 SB239063 )

$ = 1% p38 MAPK #1422 & e 8 % - 1% p38 MAPK 14 (Kunkel et
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al., 2004; Underwood et al., 2000) - % - < $r4]# % ¢ SB203580 + SB202190 fr
PD169316 1% B # >t imidazole eh% 2 5Ltk phenyl p B~ A B 4 7 - ;
SKF86002 f| Z_r thiozole B~ % phenyl B~ % 4L - 77 7 % 3% 4_i imidazole 1% 2
S4c% 3 simt 3 pyridinyl £ E_ phenyl P~ 3L € 3 4o it fe A SRR
(hydrophobic) & ¢ H is g% 2% (&]4r:cytochrome P450) it # » 3 4r off-target
»z4% (Adams et al., 1998; Kunkel et al., 2004) - F]pt A& % = & e SB239063 “f
T pyridinyl B~ AL b 22 w8 p38 MAPK Frd| G 74 i A2 b B
imidazole % 2 5Lgk + ;25 phenyl B~ 2L > B-@ 2. d_# imidazole (7% 1 5L
&+ 2 hydroxycyclohexyl B~ & f B~ & (Adams et al., 1998) - @ % Fig.7 # Fig.8
hig % Ao SB203580 ~ SB202190 % PD169316 37+ 43 4 LPS 3 % G-CSF
I v B4R 0 A PARRIT A A imidazole k0% 2 5LE 1 # phenyl P~
A2 5 A%Lpt ! f fluorophenyl B~ Fhrle & et A4 8 G-CSF & § ¢ i
T R4 d o

Asaduzzaman % 4 4| * SB239063 # SKF86002 » # ru#r#|F P Jx | R
P3BMAPKS & i » It b i Refr e Mg w 3R {edf it F]SF & I (Asaduzzaman et
al., 2008) - e £ _Su ¥ % 1%+ 3 A€ (100mg/kg/day) SB203580 ¢ i¢ E. coli g
o] B IReE P Mo o SR 4o 0 1E W IREE (Suetal, 2010) - 3F S A g B
ML I mEE AP B BN L IRRE DA 0 @ G-CSF Rl hizy ¥ 3
£ & 4 ¢ (Balamayooran et al., 2010; Hierholzer et al., 1998) o F]pt % i Jit jp]
Asaduzzaman % % 2 Su & X B %7 F TR EF L H1* 2 2 N5 p38
MAPK z_ ¢t 5w 5 384 0% 5 & * 7 7 fe 9 p38 MAPK Fr | » % G-CSF %
BEED - RA7g = o & Fig. 7 eSS S L%+ 10 uM SB203580 ~
SB202190 # PD169316 AF’K € 3 4c LPS 3£ % G-CSF mRNA 2 F-v > @ &4
10uM SKF86002 2 SB239063 #r7 ¢ f { 3 4v LPS 3£ #7G-CSF 3H-v F % R >
TR FT MR RINA hfEE L A Asaduzzaman ¥ A 22 Su & A ¢ NIRIGHR DT

&% AR o ¥ebh Underwood % A d A 3E % B e gl H Pk lere 35S
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10 uM 2 SB239063 > 4 3R SB239063 ~ # ¢ #r#4]d LPS #73f ¥ G-CSF F—v F
2 X T UG ok MORE S E N9 LPS 903 W e ik 1 e e B
(Underwood et al., 2000) - B2 #% Underwood % % & X i&E—- # 2 Fr? 4o & I #c
H_F % SB2039063 F: 58 o fe E g e 3 FE U IRA B A i ahdap] o
%z & Hp&JZ SB203580~5B202190 fr PD169316 3 4 G-CSF mRNA & 2 &
# {;ﬁ d $rd] p38 MAPKS Bk v i 197 {3k

% Fig. 12 en % kg7 > H b= 10 pM SB203580 ¢ ' ¥ AL pF i 3 4u ¢
G-CSF mMRNA # TRi% b3 4r > @ 2 Fig. 13 2 Fig. 14 ens % 87 7 &+ LPS
pF > SB230580 #_i% i 3'UTR & 3 4 G-CSF mRNA 348 _& ¢ = G-CSF mRNA
FIRH 4o T ¥ A H S SB203580 ~ SB202190 # PD169316 v ¢ i & 4 &
FUTR F 48« Raw 264.7 'm*z luciferase /&3 4c - 272 %+ LPS §]jp Raw
264.7 ‘w2 e p38 MAPK &_7 /# i ey FJpt A sR L izt 7 e e p38 MAPK #r
#|%t G-CSF mRNA #5877 it % 7] 5 #r4] p38 MAPK Eiftfs & 1 #r # % o

g REa 293T e 10 uM «» SB203580 % SB202190 ¢ #r+] casein
Kinase (CK-1) & »i&m #ri] CREB % & -9 FE it » @ DNA 348 4] < 4F
(Shanware et al., 2009) ; ¥ ¢k SB203580 # SB202190 ~ ¢ & * #ffice ¥ p A Jn
"z ke MLK3 % 1 > i@ % it JNK (Muniyappa and Das, 2008) - “f gz ¢k By
~ % 3. SB203580 ~ SB202190 2 PD169316 3% ¢ #r#] ALKS 7 it » # Smad # it
ApERL v 3k Smad # i i » e % 0 i 2 TGF-B 3 3L @ v pe ik dr 4] (Fu et
al.,, 2003) - @ % Yamagami % A 7 7 B I A &) L lme ¢ 0 TGF-B 5L @
VR T E 1 P i ¢ #74] G-CSF mRNA % 3-d F 4 3% (Yamagami, 2004) -
B 5% i #ehaE ot 0 SB203580 - SB202190 2 PD169316 5 — & 3 E e p38
MAPK hH s ig#* » ¥yt SB203580 3 4 G-CSF mRNA =it * . ¥ 5 & - &
off-target e i® * o

AEF T REFRE LS LPS > p38 MAPK BAfAAT /& 117 75 1t ehphig » &

4 SB203580 B £ 7 2 # 4e G-CSF mMRNA £ 3 @ % SB202474 =467 € % &
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3] p38 MAPK * ~ 7 8 3 p38MAPK #i iz fis /& 14«0 pyridinyl- imidazole it & $»
(Fabian et al., 2005) > ¢ ¢ G-CSF mMRNA # fRj > - & o pt b A 2 3 2% &
& 1% siRNA knockdown & p38 MAPK 3-v B % 3> - & » 3¥ 30 SB203580
& 57 1134 LPS 3% 0 G-CSF mRNA # 3 > & £ LPSO ¥ 2 # 4c ¢ G-CSF
MRNA # 3£+t i3 knockdown p38MAPK e i g - — & (3%, 2010) » F]gt
i 4t 3p] SB203580 # 4 G-CSF MRNA # £ 7 ¥_7] 4 #r4] p38 MAPK &4 it fis 7%
MR > T A R “f #_SB203580 4 & 3| p38 MAPK {& » # 5 3] p38 MAPK p%
F P A2 st i o P38 MAPK 1 BAIA IS A 122 7t o T E RF ST L B R
p38 MAPK ¢ 7 mipips (Kinase) 2 *F e i o M E 47 3 2 R S. prombe fejpt #icA
% DNA £ 242 ¢ (meiotic recombination) > p38 MAPK & /i 3¢ Spcl # &_
%’gvi BipL Y ATF-1 @ . §Ter ATF-1 % &£ 74 ¢ %8 > @ fdics 5 DNA € 247
g 41 i& 7 (Gao et al., 2009) - ¥ ¢FF= 3 IR § e it S PF I ehpF iz p38 MAPK
o/ € £ 4& 4% I F]S (transcription activator) Mirk s & > & MKKS3 &2 % & 3
Mirk * i@ #rd] Mirk sogips i 018 = Mirk ™ 252 %] HNFla #& & 4r 4]0 & low
affinity/high capacity glucose cotransporter (SGLT2) # 3L'% ™1 > 22388 gz 2 i@
= fmPz 4 £ % P|#r4] (Lim et al., 2002; Pontoglio et al., 2000) - e ¥_SB203580

] p38 MAPK f ¢ rd] p38 MAPK mifsps e ih2. b £ F € 53] p38
MAPK H s chs i p ooy @AM 0 3 > sz @@ { 8- 9% chdE 3 o

Tk + G-CSF § i % * i » P # G-CSFARLR iLenie * it 18 e 4 113k
B AR o b sk BOR 48 € (Chaoetal, 1993) o ¥ ¢t G-CSF » 3
A EE T Ty B G-CSF v A 3 e o o i lw e > A R ok
DI ELR EHI AR RS AR I G > B K I 2 e
Flmre o HONIR RGABGE G ARt Pow B TR sk % - I (Tsaietal.,

2007) =% &7 v | % 4 SB203580 # i1 Hfch] A F Eiif E P 2 42 G-CSF &

ﬁ’

§OF AT AT LR HE e G-CSF v Fenikif o F AT 45T 0

£ ¢ trans-acting factor P& 14k k- BiRie > R L E B - HnE S k4
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G-CSF en& 3 % iy #] G-CSF ch& E 7 v » H - B FEROAITI AR o 5 F7
T %M G-CSF £ M4 ¢ AR R Fv 3 ¥4 & L (collagen-induced
arthritis , CIA) & # (Eyles et al., 2008) » F]* ¥4>vq2k + G-CSF e * i3 2 B £

PR A
m‘é:l:‘]p o

>

¥IH 2%

AR BT 7 % % 8 T SB203580 4% B LPS 3% % 7 G-CSF mRNA & 2 &
¥ %18 G-CSFMRNA3’UTR 4% ¥ ¢ SLDE» ¥ { i&- # % . SB203580 # ¥_i% %
SLDE mj:fi%:;:ﬁ » @ Hi%5:iF SLDE § ¢ TTTAATATTTA i&- &8 % T 45 7
# % LPS £ #:7G-CSF mRNA f£ 2 & » @ G-CSF mRNA 2 3-v H i 1T 3
v o b b 2 e e p38 MAPK Fr &% G-CSF mRNA % 3-v Fehi 75 2 i
B, 2 ¢ SB203580 ~ SB202190 % PD169316 ;F‘;K ¢ #& % G-CSF mRNA £ = &
iem B LPS 35 %7 G-CSF mRNA % 3-v & 43 > m SKF86002 2 SB239063
A7 ¢ B8 G-CSF 3o F 4 T 1t gl B % AV e o)+ v E_imidazole #& 0%
2 5Lpk b e phenyl 2 % 4 5Lpd b 3 fluorophenyl #7 e = chiz 3% % G-CSF mRNA
FE TR o Bt 2. g 3R SB203580 ~ SB202190 2 PD169316 & ©_G-CSF mRNA
T B 873 LPS ~ p38 MAPK # & it e ™ (v 2K 8 % fih > &F 7 52t p38

MAPK #r] 5 4 G-CSF MRNA 4% %% 3 £ #r] p38 MAPK gk i 6 157

I

Wik oRm P

4o

i & % i § 2 p38 MAPK ~ ARE % £ 3-v ¥ ~ microRNA & £ #

F 7k e trans-acting factor £ 2 BH S84 > P F & L & SET Y e
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Fig. 1 Effect of SB203580 on LPS-induced G-CSF mRNA stability in Raw 264.7
cells. Raw264.7 cells pretreated with DMSO (LPS) or SB203580 (10 uM) (SB) for 30
min, and then treated with LPS (100 ng/mL) for another 5.5 hr. Then actinomycin
(ActD) was added to final of 4pug/mL/and total mMRNA was harvested at the indicated
time. The levels of G-CSF mRNA were determined by quantitative real time-PCR and
the G-CSF mRNA remaining was shown to relative to that at O hr (relative value =
100%).
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(A)

Synthetic poly(A)
signal / transcriptional
P pause site
(for background
Amp’ reduction)

Kpnl
Kpnl™ |5
f1 ori Sacl 11

Midl |15
glhuell 21 GAPDH promoter(-81/+26)
mal
ori pG‘II.3-Basic éhtl)lll gg
ector Gl
(4818bp) Finai 153 Balll

Ncol 86
2010|Sall luc+

2004 [BamHI Narl 121

oot /
e Iucﬁprglp?ggg Xbal 1742
(B)GAPDH promoter sequence(-81/+26):
5-GATGATGGAGGACGTGATGGGGCGCACGGCGGGAATGGAGGCGGG
GTGGGGGAGGGGACTGCCTGGTGTCCTTCGGGCCACGCTAATCTCATT
TTCTTCTCCTGCAG-3

(©)

12

10

Induction Fold
(2]

NS
4 NS | |
1
I =

L AT T
Control SB LPS LPS+SB

Fig. 2 Effect of SB203580 on luciferase activity in Raw 264.7 cells that
transfected with GAPDHp-Luc construct (basic construct). (A) pGL3-basic vector
(B) Sequence of GAPDH promoter from -81 to +26 wich was cloned into Kpn I/Bgl
Il site of the pGL3-basic vector. The plasmid is named basic construct. (C) Raw264.7
cells were cotransfected with phRLTK and basic constructs (1:1). At 4 hr after
transfection, cells were treated with DMSO (control), 10uM SB203580 (SB), 100
ng/mL LPS, or co-treated with SB203580 and LPS (LPS+SB) for another 20 hr and
luciferase acticities were assayed as described in the methods. Firefly luciferase
activities were normalized with renilla luciferase activities. The induction fold were
shown relative to the control (induction fold = 1). Values are mean + S.D. for 3
independent experiments. NS, not significant.
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(A)

Synthetic poly(A)
signal / transcriptional

K—\ pause site
~ (for background
Amp' reduction)
Kpnl
Kpnl 5
f1 ori rS1ac! 11
Miul 15
Nhel |21 GAPDH promoter(-81/+26)
Smal |28
ori pGL3-Basic éh?]i‘ %(2‘
Vector all~3% Bal Il
(4818bp) Hindlll 52 B9
2010[5 Ncol 86
2 all -
2004 [BamHI e Narl 121
SV40 late
poly(A) signal
(for luc+ reporter)
Hpal 1902
Xbal 1742

Mouse G-CSF 3’'UTR
Mouse G-CSF 3’UTR seunence(+691/+1363) :

5’-ACCTGAGCAGAAAGCCCTTTCCAGATAGTTTATT TATCTCTAT TTAATATTTATGCATATTTAA
GCCTACTATTTAAAGACAAAGACGAGAAAATGGAGCTCTAAGCTTCTAGAT CATTCTCTCCACT
TCCGAGTTTTGTTCTCCTGCTTAGAGCAGAGAGAGAAGGCTCTTGTGTCCTCCTGTGGAGGC
CAGGGAAGGAGATGGGTAAATACCAAGTATTGATTCCTGCTGCTGCTCCAGGCACCCAGTTCT
GTGGCAGTACCCCCAAAAAATCAGTGAGCCCTGCCGTGCTGAGG CACCATCTCAGGGGGGC
CCAGGCAGCATCTGGTCTCCCTTCCGGGGGACAAGACATCCCTGTTTAATATTTAAACAGCAG
TGTTCCCAAACTGGGTTCTTATATCCCTTGCTCTGGTCAACCAGGTTGCAGGGTTTCCTGTCCT
CACAGGAACGAAGTCCCTAAAGAAACAGTGGCAGCCAGGTTTAGCCCCGGAATTGACTGGA
TTCCTTTTTTAGGGCCCTGCTGGCCTGGAAGTTGGAGTGGGGGGCAGAGGAGGCAGGAGG
AAGCCTGGGGGGGGGGTTGGCATGGAGGGAGGCCTTCCCATCCACCCTCACCCTCCACCCC
ACCTGTCACTATAGCCAAGCTTGCGGATAATAAAGTGTGGTGTTCC-3"

(B) ©)
%
120 - Log *
9 = 100
S 1001 I % 100
E o)
S 80 - :
g " z
z 2 »
= 40 4 1] 1
° z
2 &
8 | S 20 -
T @
. [
0 v v 0 v v
basic 3'UTR basic JUTR
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Fig. 3 Luciferase activity and mRNA in Raw 264.7 cells that transfected with
basic construct and GAPDHp-Luc-3’UTR construct (3’UTR construct). (A)
Mouse G-CSF 3°UTR sequence which as cloned to the 3’end of luciferase at Xbal site
of the GAPDH-Luc to create the GAPDHp-Luc-3’UTR (3°’UTR construct). (B)The
basic construct and 3’UTR construct were mixed with phRLTK in a 1:1 ratio, and
transfected into Raw264.7 seperately. Luciferase activities were determined at 24 hr
after transfection and firefly luciferase activities were normalized with renilla
luciferase activities. The relative luciferase activities were shown relative to control
(Relative value = 100%). (C) The same transfection were carried out, and firefly
luciferase MRNA and renilla luciferase mRNA were measured by gRT-PCR. Levels of
firefly luciferase mMRNA were normalized with levels of renilla luciferase mMRNA and
relative luciferase mRNA are shown relative to basic reporter construct (relative value
= 100%).Values are mean + S.D. for 3 independent experiments. *p<0.05 compare
with basic.
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Fig. 4 Effect of SB203580/LPS on luciferase activity and mRNA in Raw 264.7
cells transfected with 3°UTR construct. (A) Raw 264.7 cells were cotransfected
with phRLTK and 3°’UTR construct (1:1). Transfection, treatment and lucifertase
activities were described as in Fig. 2. Firefly luciferase activities were normalized
with renilla luciferase activities. The induction fold was shown relative to control
(relative value = 1). (B) Transfection was carried out as described above, 4 hr after
transfection cells were treated with DMSO ' (control), SB203580 (SB) for 20 hr and
total RNA was harvested. Levels of firefly luciferase mRNA and renilla luciferase
mMRNA was measured by gqRT-PCR. Levels of firefly luciferase mRNA were
normalized with renilla luciferase mMRNA and the levels of the relative luciferase
mMRNA are shown relative to the control (relative value = 1). Values are mean + S.D.
for 3 independent experiments. *p<0.05 compare with control or LPS.

Control 5B LP5S LP5+36
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Fig. 5 Effect of SB203580/LPS on on luciferase activity in Raw 264.7 cells that
transfected with GAPDHp-Luc-3’UTR SLDE mutant 1 construct (SLDE mutant
1). (A) The putative stem-loop structure and the arrow indicated the mutation sites. (B)
Raw 264.7 cells were transfected with basic, 3’UTR or SLDE mutant 1constructs and
phRLTK was also transfected as transfection control. Firefly luciferase activities were
normalized to renilla luciferase activities, and relative luciferase activities were are
shown relative to the basic (relative value = 100%) (C) Transfection, treatment and
luciferase activity assay were carried out as described in Fig. 2. The induction fold are
shown relative to the control (relative value = 1). Values are mean £ S.D. for 3
independent experiments. *p<0.05 compare with 3’UTR, NS, not significant compare
with control or LPS.
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Fig. 6 Effect of SB203580/LPS on luciferase activity in Raw 264.7 cells that
transfected with GAPDHp-Luc-3’UTR SLDE mutant 2 construct (SLDE mutant
2). (A) The putative stem-loop structure and the arrow indicated the mutation sites of
the SLDE mutant 2. Transfection, treatment and luciferase activity assay were carried
out as in Fig. 5, except that mutant 2 was transfected. (B) Relative luciferase activities
were measured at 20 hr after transfection. (C) Fold induction of luciferase were
determined after SB and/or LPS treat. The induction fold are shown relative to the
corresponding control (relative value = 1). Values are mean + S.D. for 3 independent
experiments. *p<0.05 compare with 3’UTR, NS, not significant compare with control
or LPS.
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Fig. 7 Effect of SB203580/LPS on luciferase activity and mRNA in Raw 264.7
cells that transfected GAPDHp-Luc-G-CSF 3°UTR SLDE mutant 3 (SLDE
mutant 3) activity. (A) The putative stem-loop structure and mutation site of the
SLDE mutant 3 are shown. Transfection , treatment and luciferase activity assay were
carried out as in Fig. 5, except that mutant 3 was transfeced. (B) Relative luciferase
activities were measured at 20 hr after transfection. (C) Fold induction of luciferase
were determined after SB and/or LPS treat. The induction fold are shown relative to
the corresponding control (relative value = 1). (D) Transfection, treatment and mMRNA
were carried out as described as in Fig. 4. The relative luciferase mRNA are shown
relative to the control (relative value = 1). Values are mean = S.D. of 3 independent
experiments. *p<0.05 compare with 3’UTR, NS, not significant compare with control
or LPS.
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Fig. 8 Effect of various p38 MAPK inhibitors on LPS-induced G-CSF expression
in Raw 264.7 cells. (A) Raw 264.7 cells were pretreated with DMSO, SB203580,
SB202190, PD169316, SB239063, SKF86002 or SB202474 for 30 min and then
treated with LPS (100 ng/mL) for 6 hr. Total RNA was harvested and the levels of
G-CSF and GAPDH mRNA were determined by quantitative real time-PCR. Levels
of G-CSF mRNA was normalized to the level of GAPDH mRNA and showed relative
to that of LPS treated only (relative value = 1). (B) Raw 264.7 cells were pretreated
with DMSO or inhibitors describe as above for 30 min and then treated with LPS (100
ng/mL) for 8 hr. The levels of G-CSF protein in the medium were determined by
ELISA. Values are mean + S.D. for 3 independent experiments. *p<0.05 compare
with DMSO
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Fig. 9 Effect of various p38 MAPK inhibitors on LPS-induced G-CSF mRNA
expression in Bone marrow derived macrophage (BMDM). BMDM cells were
cultured as described in the methods, and were treated with various inhibitors as
described in Fig. 7. Total RNA was harvested and the levels of G-CSF and GAPDH
mMRNA were determined by quantitative real time-PCR. Relative level of G-CSF
mRNA was normalized to the level of GAPDH mRNA and showed relative to the
DMSO control (relative value = 1).

63



(A)

5 -
LS
- * *
<
=
£ [ 1
L
3
o 27 .
2
-
'

0 L] L] L} L] L]

L P P P & S
& r.,%"'@ @"’6" e Q;‘:,p s &p
LPS
(B)
LPS
Ohr 2hr 4hr 6hr
SB — - - = + v +

Fig. 10 Effects of various p38 inhibitors on LPS-induced G-CSF mRNA
expression in THP-1 cells. (A) THP-1 cells were pretreated with DMSO, SB203580,
SB202190, PD169316, SB239063 or SKF86002 for 30 min, followed by LPS (100
ng/ml) for 4 hr. Total RNA was harvested and the levels of G-CSF mRNA were
quantitatived by quantitative real-time PCR. The levels of G-CSF mRNA was
normalized with the level of GAPDH mRNA, and showed relative to the DMSO
(relative value = 1). (B) PMA induced differentiation of THP-1 macrophage were
untreated (-) or pretreated with SB203580 (10 uM) for 30 min, then stimulated with
LPS (100 ng/ml). Total RNA was harvested at the indicated time. G-CSF and GAPDH
mMRNA were detected by RT-PCR.
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Fig. 11 Effect of various p38 MAPK inhibitors on LPS-induced luciferase activity
in cells transfected with 3’°UTR contruct. Raw 264.7 cells were cotransfected with
phRLTK and 3’UTR reporter constructs (1:1). Transfection was carried out as
described in Fig.3. At 4 hr after transfection, cells were pretreated DMSO, SB203580,
SB202190, PD169316, SB239063 or SKF86002 for 30 min and then treated LPS (100
ng/mL) for another 20 hr. Luciferase activities were assayed as described in Fig. 3.
The induction fold are shown relative to the DMSO control (relative value = 1).
Values are mean + S.D. for 3 independent experiments. *p<0.05 compare with DMSO
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Fig. 12 Effects of various p38 inhibitors on protein levels of p38, p-p38 and
p-Hsp27 in THP-1 cells. THP-1 cells were pretreated with p38 inhibitors for 30 min,
followed by LPS (100 ng/ml) stimulation for another 30 min. Protein levels of
phosphorylation of p38, total p38a and phosphorylated of Hsp27 were detected by

Western blotting.
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Fig. 13 Effect of SB203580 on G-CSF mRNA expression in Raw 264.7

(A) Raw 264.7 cells were treated with SB203580 (10 pM) for 4, 6 or 8 hr. Total RNA
was harvested, and G-CSF, IL-13 and GAPDH mRNA were detected by RT-PCR. (B)
The levels of G-CSF mRNA AND GAPDH mRNA were quantitatived by image J and
levels of G-CSF mRNA was normalized with GAPDH mRNA. (C) The levels of
IL-13 mRNA AND GAPDH mRNA were quantitatived by image J and levels of
IL-18 mRNA was normalized with GAPDH mRNA.The G-CSF AND IL-1 mRNA
was shown relative to DMSO at 0 hr (relative value = 1). Values are mean £ S.D. for 3
independent experiments. *p<0.05 compare with DMSO.
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Fig. 14 Effect of SB203580 on G-CSF mRNA turn-over in Raw 264.7 cells.

(A) Raw 264.7 cells were pretreated with DMSO or SB203580 (10 uM) for 5.5 hr,
and then actinomycin D was added to a final of 4 ug/ml. Total RNA was harvested at
indicated time and G-CSF and GAPDH mRNA were detected by RT-PCR. (B) The
levels of G-CSF mRNA AND GAPDH mRNA were quantitatived by image J and
levels of G-CSF mRNA was normalized with GAPDH mRNA. The G-CSF mRNA
remaining was shown relative to that at O hr (relative value = 100%). Two
independent experiments with similar results.
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Fig. 15 Effect of different p38MAPKSs inhibitors on luciferase activity in cells
transfected with 3°UTR construct. Raw 264.7 cells were cotransfected with
phRLTK and 3’UTR construct (1:1). Transfection, treatment and luciferase activity
assay were carried out as described in Fig. 10, except that cells were not treated with
LPS. The induction fold are shown relative to the DMSO control (relative value = 1).
Values are mean + S.D. of 3 independent experiments. *p<0.05 compare with DMSO.
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‘44— PT-PCR ¢ Primer

Gene number Sequence (5' to 3') Tm(C)
GAPDH(XR Forward:AAAGGATCCACTGGCGTCTTCACCACC -
030830) Reverse:GAATTCGTCATGGATGACCTT
mG-CSF Forward: CTCAACTTTCTGCCCAGAGG -
(NM 009971.1) Reverse:CTGGAAGGCAGAAGTGAAGG
hG-CSF Forward: CACTCTGGACAGTGCAGGAAG 50
(NM 172220.1) Reverse: CGACACCTCCAGGAAGCTCTG
IL-1B(NM Forward: GACCTTCCAGGATGAGGACA -
008361.3) Reverse: AGGCCACAGGTATTTTGTCG
‘= 22 = F 4«0 primer: Mus musculus colony stimulating factor 3
(NM 00971.1)
Plasmid primer name  |Sequence (5' to 3') Tm(C)
mouse
Forward(Mlul):ACACGCGTGAGTCCT
GAPDH
ATCCTGGGAAC
GAPDHp(-412/+26)- |promoter_F 57
Luc mouse
Reverse:ATCAGATCTGCAGGAGAAG
GAPDH
AAAATGAG
promoter_R
short GPADH|Forward:CGATAGGTACCGAGCTCTT
GAPDHp(-81/+26)- |promoter_ F  |ACGATGATGGAGGACGTGATG -
Luc (Basic) short GPADH|Reverse:CATCACGTCCTCCATCATCG
promoter R [TAAGAGCTCGGTACCTATCG
mG-CSF Forward:ACCTGAGCAGAAAGCCCTT
3UTR-F TCC -
mG-CSF Reverse:GGAACACCACACTTTATTA
GAPDHp(-81/+26)-
3UTR-R TCCGCA
Luc-3UTR  SLDE
Forward:GTGTCATCTGTCAACAGCA
mutantl 3’F3
GTGTTCCCAAACTG -
3RS Reverse:GTTGACAGATGACACAGGG
ATGTCTTGTCCCCCGGAA
mG-CSF Forward:ACCTGAGCAGAAAGCCCTT
GAPDHp(-81/+26)-
3UTR-F TCC
Luc-3'UTR  SLDE 55
mG-CSF Reverse:GGAACACCACACTTTATTA

mutant2

3'UTR-R TCCGCA
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34 Forwadr:CCCTGTCGACTATTTAAAC
AGCAGTGTTCCCA -
R4 Reverse: AAATAGTCGACAGGGATGT
CTTGTCCCCCGGAA
mG-CSF Forward: ACCTGAGCAGAAAGCCCTT
3UTR-F TCC -
mG-CSF Reverse:GGAACACCACACTTTATTA
GAPDHp(-81/+26)-
3UTR-R TCCGCA
Luc- 3'UTR SLDE
Forward:CCCTGTTATATATTATAAC
mutant3 3’F6
AGCAGTGTTCCCAAACTG -
I'R6 Reverse: TGTTATAATATATAACAGG
GATGTCTTGTCCCCCGGAA

“ték= RT-PCR primer

Gene number

Sequence (5'to 3')

GAPDH(XR 030830)

Forward:GGCATTGTGGAAGGGCTCAT

Reverse:GACACATTGGGGGTAGGAACAC

mG-CSF(NM 009971.1)

Forward: TTGGCAACATCCAGCTGAAG

Reverse:GCAGGCTCTATCGGGTATTTCC

hG-CSF(NM 172220.1)

Forward: TCCCCATCCCATGTATTTATCT

Reverse: AACTCAGAAATGCAGGGAAGGA

Renilla luciferase(AF 025846.2)

Forward:GCAAGGGTTGGTCGTGAGG

Reverse: TCATCCGTTTCCGTTCTG

firfly luciferase(U47295.2)

Forward:GCCTGAAGTCTCTGATTAAGT

Reverse:ACACCTGCGTCGAAGA
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