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Molecular mechanism of Ramalin and Ramalin
derivatives—mediated anti-inflammatory effects
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SUMMARY

(3 & 2 o B

I. Title

Molecular mechanism of Ramalin and Ramalin derivatives-mediated

anti-inflammatory effects
[l. Purpose and Necessity of R&D

The purpose of this study is to confirm the anti-inflammatory effects
of polar organism-derived Ramalin and Ramalin derivatives, and to

identify the mechanism of action for the anti-inflammatory effect.
lll.  Contents and Extent of R&D

1. Establishment of inflammatory neurodegenerative disease in vitro

model

- Establishment of inflammatory response model mediated by activated

microglia
- Establishment of oxidative stress model in neurons

- Confirmation of the differences in expression of inflammatory factors

2. Confirmation of anti-inflammatory effects of Ramalin and Ramalin

derivatives
- Treatment of Ramalin and Ramalin derivatives in inflammation model

- Treatment of Ramalin and Ramalin derivatives in oxidative stress

induction model

- Confirmation of the differences in expression of inflammatory factors



mediated by Ramalin and Ramalin derivatives

IV. R&D Results

1. Establishment of inflammatory neurodegenerative disease in vitro

model

- Treatment of Lipopolysaccharide (LPS) in microglia to confirm the

increase in the expression of inflammatory factors.

- After LPS treatment, Nigericin was treated to increase the formation
of NLRP3 inflammasome.

- Confirmation of increased expression of BACE1 by treating nerve cells
with hydrogen peroxide (H202)

- Establishment of oxidative stress induction model and
microglia-activated inflammatory model, which are characteristics of

neurodegenerative diseases.

2. Confirmation of anti-inflammatory effects of Ramalin and Ramalin

derivatives

- After treating the microglia with Ramalin and Ramalin derivatives, LPS

and Nigericin were treated to activate the inflammatory response.

- Changes in the expression levels of COX2, NFkB, NLRP3, IL-1(3, and
Caspase-1, which are factors related to the inflammatory response, were
confirmed at the mRNA and protein levels.

- Neurons were treated with Ramalin and Ramalin derivatives and then

treated with H202 to increase oxidative stress.

- The change in the expression level of BACE1 increased by oxidative

stress was confirmed at the protein level.

- Selection of candidate groups showing anti-inflammatory effects among

Ramalin derivatives.

V. Application Plans of R&D Results

Among the Ramalin derivatives, candidates showing anti-inflammatory

effects will be selected, the targets of the Ramalin derivative will be



screened, and the correlation between the target and the inflammatory
factors will be revealed. In addition, by elucidating the mechanism of

inflammatory response regulation by Ramalin and Ramalin derivatives,

new targets for neurodegenerative diseases and the potential for

development as therapeutic agents will be suggested.
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a9 2. WA LA Eo]A Ramalin ¥ Ramalin f+=A9 &d=5 &3

7F In vitro 2174 E A 23 529 g
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ASHESS &3 A7 v A A EZY Ramalin ¥ Ramalin =4S A&
T GdEuke #EUd Al COX2, NFkB, NLRP3, IL-183, Caspase-19] 23 = W
35 mRNA 3 e oA 2l
2. In vitro A7 E A3 A3 d5Ed g

7y, In vitro 21 7 E YA A3 d5r2d gy

A C

Lps EE=Y LPS + +

B nLrp3 . . 354
NLRP2
e B nLRP3
P-NF-x8 ! P-P65
FEHERE Total NF-xB Lysate coxz

- Total MF-kB

Actin g Pro-IL-1B
Pro-IL-1p Aetin

Active |L"!E l Cazpase]
Pro-caspasel Sup
Cleaved-cazpazel l IL-1p

Q
-

ooo
23

L1 heta {pgi=L)

FRAmST RS e
{noreal e GAFDH)

¥
£ P # & &

98 3 nH A ¥l Wutg 343 (BV-2, Primary cultured microglia)

AN E A Aol A mA A Ee] dFukgo] &3t Hol lom, o] o
St in vitro 2dS G937 98 w2 Al AME cell line, P92~ primary
cultured  WAMWAEE o] &stTE. b~ WA WAES] BV-29
Lipopolysaccharide(LPS)Z 0.1pg/mLE 7A17F #8899 w|, NLRP3¢] & o]
<7kstal NF-xBe] QI4bstrb S7heh As &eldd & AATHLH3A). &3, vt
S0 HzAOoFEE AL primary cultured microgliaol LPS lpg/mLE 34|
7+ A 2gk 3 Adenosine Triphosphate(ATP)E SmM=Z 1A A& st (1 9
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3B, 3D). LPSE A ¥ &3 w, NLRP39| wd o] F7igloem, LPS9 ATPE
gl A Z oA NLRP3 inflammasome®] #/d3} ¥ o] Interleukin-13(IL-18)
¢} Caspasel® 24std e/t S713k Ae &g & AAT. =3, Primary
cultured microglia®] ATP t Al Nigericin(Nig)< 20uM=Z 1A 7F 239 S w
NLRP3 inflammasome signaling®] 243 ® ZHAS A3 2™, microglia
conditioned media®l IL-137} &A= S ASFAHIH3C, 3E). 54
of #ofstE FHAAE mRNA TS RS o, LPSE A ME7
LPS¢} Nigericing #2]3 A& A iNOS, NLRP3, COX29] mRNA =& o]
ol ow F7He Ae S ATH( /3.

’

Y. In vitro A7 EH A A3 Ay ~EY A Bl 3

At

#

)
ORS¢ o e gy

BACE1

a9 4 AAAEZe] A AEds 2435
(SH-SY5Y)

AR E ARG AZolA ABAES] A4S 2EH AT FrhE o] glom, o
3t in vitro 2@S s Y& A3 AAME SH-SYSY cell lineg ©] &
stk SH-SY5Yl H202E 200uM ﬂﬂ 39S w, BACELS] wd =S &9l
skt H202 A9 1, 2, 3, 4, 5bA1ZF % BACE1S] @l =fo] kst 3E &

A& 4 JAT} (194,
3. Ramalin ¥ Ramalin F+=42] &A= g3 3kl

7} 917 ml Al A 2 HMCS cell lineoll Al 3td = &3

il

ok
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Fo oL FF

p-MF-xkB

NF-xB

Actin

2% 5 Human VA A Ee A 2hbed 2 2bared f2Ae] &3 a3 3ARA-NAP,
RA-Me, RA-OMe, RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)

Ramalin 3 Ramalin fr=Ao] 93 €45 #d FHdx=9 =4S in vitrool
A gstr7] 98] Human HMC3 WA A EZE AFE-3lth Ramalin® Ramalin
=2 (NAP, Me, OMe, 12A, 12B, Hyd-Me, CF3)E HMC39l 2.5, 5ug/mL2]
FTEE 247 At & LPS 02ng/mLE 4A13F A sttt LPSel o3& =
7Fg NLRP3 % phospho-NF-kB9] #& o] OMe(2.5, bSug/mL), 12A(2.5p
g/mL), 12B(25, 5pg/mL), Hyd-Me(Gug/mL)E 2|3 Al ZolA A3 A
A TH 1 H5A, 5B).

. w2 v WA E BV-2 cell linedll A &85 23 &<

[

A
2 E st _RARF
Concipg/ml) 0051 2 510 0051 2 510 D051 2 5
< NLRP3
<« P-PB5
- Actin
B

RA-F-A RA-F-AZ

0N, L) 612 2. 0 061.2255 10
Conc.{pg/m 0 0612255 10

< NLRP3

Id 6 Mouse "AXAXEANA EHA F gyl FeAo ddF iy Fo
(RA-F-A, RA-F-A2, RA-F-F)
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522, Ramalin ¥ Ramalin =40 9s A3 #d FHAAES] 24&
in vitrooll A 2<218}7] 98] Mouse BV-2 "lA WA EZE A&t} Ramalin}
Ramalin F+X=A(RA-F-A, RA-F-A2, RA-F-F)& BV-29 05, 1, 2, 5 10u
g/mL(ZZ¥ 6A) =& 0.625, 1.25, 25, 5, 10ug/mL(Z1¥ 6B)e] F== 24417+ A
gl & LPS 0.2ug/mLE 6AIZHIYE 6A) & 4/\]{]‘(1%] 6B) & sttt
LPSel ©]3] F7F8 NLRP3 % phospho-NF-xBe] & o] RA-F-A2(5 10u
g/mL)E A g MEA AT S G ATHIHOA, 6B).

] 5 255 255
LPS AP T

= MNLRP3

- P-p65

= Actin

¥ 7 Mouse "lAuAEAA gEd B Y FRAY FdFT &I SFARA-NAP,
RA-Me, RA-OMe, RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)

L 22kel A ¥ Ramalin =4l o3 d5 #d FHdAEe] 248 &
Ast7] #18l w2 BV-2 vARAEZE AFEFTh Ramalin(1.25, 2.5, 5, 10u
g/mL)¥} Ramalin %A (NAP, Me, OMe, 12B, Hyd-Me, CF3)E& BV-2¢l| 2.5,
Sug/mLe] EERE 24A12F A F, LPS lug/mLE 1A17F A2lskadth. LPSel
ol&) Z7}¥l NLRP3 % phospho-NF-kB2] 2& 2Fo] Ramalin(2.5, 5, 10ug/mL),
NAP(5ug/mL), OMe(2.5ng/mL), CF3(5ug/mL), Me(2.5, 5ug/mL), Hyd-Me(5u
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£ O P & F ﬁﬁﬁ
266 2556 2556 265 25 25 265 255

9 O il &

255 255 2556 2865 2558 2
LPS - 4+ + + + 4+ - + + 4+ + + = s

23 8 Mouse WARAEANAM =yl STy FAY IHEF 23 SHARA-3C
RA-4Cl, RA-23Cl, RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)

Al eko 2 33ke] A ¥ Ramalin fr=Alol 93 d= #dH FAAEY %
A FAsty] Yl w2 BV-2 A uAEe  FES Atk
Ramalin(2.5, 5ng/mL)¥ Ramalin %2 (RA-3Cl, RA-4Cl, RA-23Cl, RA-26Cl,
RA-OCF3, RA-P-OMe, RA-Hyd-Me-to)E BV-2¢] 25, Sug/mLe == 24
AlZb Agd F LPS 02ug/mLE 6417 Atk LPSel <9& 71
NLRP3 % phospho-NF-xB2] %W&=#o] Ramalin(2.5 bug/mL), 4Cl(25, 5u
g/mL), 26C1(2.5, 5ug/mL), Hyd-Me-tol(25, bug/mL)E A&+ AMZo|A Ao
g AS FASFATHLHBA-8B).



o} wb$-22 primary cultured V] A A ZA A FH S g3 &

A

2% 9 Mouse primary microgliaol A =tgdl = 2tgdl fEH9 IFd= Fy &
(RA-F-A, RA-F-A2, RA-F-F)

C57BL6/] A5 19 vh-225E L3 Primary glias 257 A2 &
% CD11b A= o] 835}9] microglias #dlsle] v 435k th. Ramalin = A
(RA-F-A, RA-F-A2, RA-F-F)& primary microglia®l 2.5, bug/mL% %=
24X17F AEd & LPS 02ug/mLE 3417 Atk 2 %, Nigericin 20uM
S 1A AHEs ¢ AES harvestst ¥tk LPS % Nigericinoll 93 S7Fd
NLRP3 % COX2, Pro-IL-1B¢] #&d&o] RA-F-A(5ug/mL), RA-F-A2(2.5u
g/mL)E A AZolA i AE FelstAtH279A). =3 Ramalin®]
o4 EFAICl HDAC62] £9°]4 inhibitor?] Tubastatin AS Primary cultured
microglia®] &8t 2d 9B). 1#Jt} Ramalin % Ramalin %49 &

Tubastatin A+ FASEH}E YeERA] &g
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Ol CF3 Me N L‘E‘: _.’1"‘ _.._._._....“""“""

- 4+ 4+ -+ o+ o+ #

MLRF3

_pma

C D l
& & * & & & & 15
255 255 55255 255 255 285 28 §
LPS L R e i LPs = % 4+ ¥+ = F o+ F+
= MNLRP3
< P-pES
E \@‘}5
& & & &
5255 255 255
LPs s - + + + + + -k ok

= NLRP3 (LI TSR - MLRPI
2% 10 Mouse primary microgliadl A zpE# 2 gtdddl fFeAo Idd= a3 el
(RA-NAP, RA-Me, RA-OMe, RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)

Lo7 2xd FAH Ramalin FE=ASRA-NAP, RA-Me, RA-OMe,
RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)°] #AcaAE F<latr] 3
Primary cultured microgliag ©]-&3t%lth. C57BL6/] A$ 1Y vf¢-2=245H &
2] gt Primary gliags 257 AlXx8]eF 3 & CD11b A& ©]83l9] microglia
= Egste] wj%¥3skeitl. Ramalin(1.25, 2.5, 5, 10ug/mL)¥ Ramalin -f%= A (Me,
OMe, 12A, 12B, Hyd-Me, CF3)E primary microglia®l 2.5, Spg/mLe] &%
24717 A ¥, LPS lpg/mLE 1AZH(ZY10A-10D) %=E 3AZH2H
10E-10F) A glstgth LPSel ¢ & Z71¥ NLRP3 % phospho—NF—KBS’J Elae
o] Ramalin(5, 10ug/mL), Hyd-Me(5pg/mL)E A 2|t MEZA FA4ag 2
gHel8k A tH(T 104, 10B).

to pet
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ey
s
. & ﬁpqﬁ
E N S
Conc.{ug/mL) 2508 256 2 :
LPFS = + + + + + = + 4

I3 11 Mouse primary microgliao] A =& 2 gbddd feAe ddF ay Fol
(RA-3Cl, RA-4Cl, RA-23C], RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)

np|eto 2 - 3xke]  Fd¥ Ramalin F=A4E5(RA-3Cl, RA-4Cl, RA-23C],
RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)9] &893 &3E Ramalin
7 ¥tk Ramalin®}  Ramalin F%=*(RA-3Cl, RA-4Cl, RA-23Cl,
RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)E primary microglia®l
25, bug/mLel FE==2 24Xt A ¥, LPS lug/mLE 154K d11) A&
stttk LPSel  9a& =7lE NLRP3 2 phospho-NF-kBe] w3 2o
Ramalin(2.5, 5pg/mL)<S A2l MZFA #As oy, B2 Ramalin fF=A
S5 Agd AEolA = Wk ol

AZxow  wAHUME BV-2, HMC3, Primary -cultured microglia®l 4]
Ramalin % Ramalin F+5=4¢ Idsaxds dJds v, &4 YHegl=
Ramalin #+5=4¢ 7 2 skol Aol& B wEAQ JdF TIE B
A¢¥ Ramalin =4 2+ RA-OMe, RA-Hyd-Me, RA-F-A27} o™, A%
vhth ofEo] gk RESA o] vE 4 V] WEel 5 ARFEE

af HhEA3Fo] Qs How Holrh
4. Ramalin % Ramalin =2 a4t3 g3 &9l

7F. 21zF A7 A E SH-SYSY cell linedl A &4ks &3 <l
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RAF-A RA-F-A2 RA-F-F
Conc.jugimL) D 051 2 5 10 0 0612255 10 0 0612255

ry
Ho
k1
2
1o
o
R
=)
fol
B
do
ro,
=
>
&
»

2% 12 Human AlZAXZAA edd 2 g
RA-F-A2, RA-F-F)

B oA1ES SH-SYSY AFAE T Primary culture A7 Al 3] Ramalin
S A3t S W BACEL @9 d #d Fo] 7HAsteE 21 <2139 th Ramalin
FEAE o) e BACEl @z 7HAx g3E Hol:= x| sty 93] 4

A E SH-SY5YO Ramalin =4 (RA-F-A, RA-F-A2, RA-F-F)Z 05, 1,
2, 5 10ug/mL(RA-F-A) & 0625 1.25 25 5 10ug/mL(RA-F-A2,
RA-F-F)& 2447t Ag sttt Ramalin® 22 Ramalin =3 (RA-F-A,
RA-F-A2, RA-F-F)ollAl= BACEl ©@#d drdgfo] zhastA] gt (L#

12).
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A

Me OMe Hyd-Me CF3 Ramalin 124 128
Concipgiml) '-'..5? 25 5125255 L{?E.E 512525 5 {..-&‘1.252.5 5 10 f..-{?bé\zﬁ 512525 5

B & o
Lanciug/ml} 255 253 255255
.+ s

= BACET

- Actin

2% 13 Human AZAEANA hdd 2 ehdd fFeAe FAv] 33 21(RA-NAP,
RA-Me, RA-OMe, RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)

ooz 23 ¥ Ramalin A E(RA-NAP, RA-Me, RA-OMe,
RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)¢] #FAwjgs2 Z2lslr] 94
SH-SY5Y Al2ZelA BACELS] ©@wd wd=ks g2lskgltl. Ramalin %
Ramalin F%=A5< SH-SYSY Aol 125 25, 5 10ug/mL=z 24417 A 23}
A tH2® 13A). Hyd-Me(25pg/mL), 12B(Gug/mL)E A& 3 A=A BACElL
ol d kg o] 7hadkelth. 28y Ramalin® &37F FglshA vebbA ¢
o} H202% hypoxia & Fo BACElY @dZFS FS7HAIFHTHH
13B-13D). Ramalin 2 Ramalin F=A& 24417t A2 s F H202 200uM 2
AIZHZLE 13B), H202 500uM 1A17HZZE 13C), H202 200uM 3417+ 13D)
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A s T AZS harveststgth. Ramalin(5ug/mL), CF3(5pg/mL), Me(2.51
g/mL), 12BGpg/mL)E 23S wl BACE19 ©@aid wa ko] 7hA4dtsE AS
skl sk ot

Conc.{pgiml) 25 5 25 &5 25 5§ 25 5 255255 28 5 28 §
H2ZO02 = 4 + #+ + 4+ = % + + 4 # = % & # % + = & $ + + +

&
C & a¢
x EJE
& 9 O 'qu'd@g Qt‘?' d"'
Conc. (pggimilp 255 25 5 25 § 25:8 2558 255
H202 = + + + 4+ + = 4+ + % + 4 - 4+ + + + + =

29 14 Human AZAAMxA ZEd 2 Z2d fF=A9 X0 g3 gJA(RA-3C],
RA-4Cl, RA-23Cl, RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)

npxjato 2 - 3zfe A% Ramalin =3 5(RA-3Cl, RA-4Cl, RA-23Cl,
RA-26Cl, RA-OCF3, RA-P-OMe, RA-Hyd-Me-tol)¢] & Xx|v] &35 Ramalin
¥} ¥ 3t} Ramalin ¥ Ramalin %3 2.5, Sug/mLS 24417+ 2 g]dk &
H202 200uM-E 3A17F 283 o219 14A-14C). Ramalin(bug/mL), 3CI(2.5, 5u
g/mL)E Ag LS o BACE1 @ d @& ko] 74343l
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* & ¥ o

o 4 *® 3 & P & &
Concipgiml) 25 525 5 285 25§ 255 255 255 25 5
H202 - % + + % + - + + + + + = o o o - *+ + + + +

B o -
. :
& & * g P & @
Cant ppimll 25 5255 255 258 5§ 255 255 255 25 5§
H202 RN e 4 4

2% 15 Mouse AZFAEAA etk 2 #HEw fFEA P T3 FARA-NAP,
RA-Me, RA-OMe, RA-12A, RA-12B, RA-Hyd-Me, RA-CF3)

Ramalin % Ramalin F5=A(RA-NAP, RA-Me, RA-OMe, RA-12A,
RA-12B, RA-Hyd-Me, RA-CF3)9] &X|Jul &35 Mouse 217 AEZA A g2l
3}l th. Ramalin 2 Ramalin +=#1E 25, Sug/mL 2447 g3 & H202
100pM= 3A17F A3 eH(2d 15A-15B). Ramalin(2.5, 5ug/mL), 12B(5u
g/mL)E A& e w H202¢] 23 BACEl =71 #A4she AS st

AEH oz AZAME SH-SYSY, N2aolAl Ramalin % Ramalin % 4] <]

AmEasds Felds v, £94E Yel= Ramalin #5249 F7F 2 &

1

oot

=

=

ZFolE Hth 1y Ramalin®t RA-12B= 7 Z79 A4 A EA
BACEl #2335 vellon, F & wEH3S F3te] RA-12BS] A=
g gHE Fat Aok

L
a
X
=

o

HoHr

_33_



A2 A ol2A-AgE A2 Wy

CEEEINNR EEE S P A TN I = ELRNE

- ICR e C57BL6
mouse A5 1d=H 9] ¥
FHOREH  wAE
. 169 %, CDl1lb
FAE ol&ste] HA
WA ¥E  Fg.(EasySep
Mouse CD11b Positive
Selection Kit II, Stem

Cell 18970) [17]
- " A3 A o]  Ramalin
2 Ramalin F%=4 25,
Sug/mL< 24A13F A g
Ramalin % ?ZE;EE ¢ & 5, LPS 02ug/mL 6
Ramalin G5 Aol ;‘gfc ;‘l %1;153{1?30&;} f(ngZ’ A1ZF, Nigericin 20uM 1

jiiﬂgl; . izm Caspaysel)gl ‘T’_’“ﬂ"é‘- %’l@_ A AR,

ol o e 1;; Wk gl - BV-2 cell line @iz
g9 HMC3  cell  line°l

Ramalin % Ramalin

LA 25, bug/mLs 24
AlZE A3 5, LPSE

Aelsto]  ATNbS

L=y
- Cell lyates =
microglia cultured

mediaZF8 oS
FZ3oto], & Gl

2} Tl NLRP3

ol\
r <

e

=

inflammasome SIAE

o] vz w8l

[ B S
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- ICR T= C57BL6
mouse AT 1ol

Z2HowRE  WAX

- A A Ze]  Ramalin
2 Ramalin %A 2.5,
Sug/mLS 24417 A€
sk 5, LPS 0.2ug/mL 6
A2} Nigericin 20uM 1
A ZE A 2] g

ASHg FHEAA(COX2,

NFxB, NLRP3, 1L-15, - BV-2 cell line %+
Caspasel)2] mRNA 2&d HMC3 cell lineo]
gl gkl . .
Ramalin ¥ Ramalin
=4 25, Spg/mLS 24
AIZE A et §, LPSE
Aglste] dEREE 1

T
a,

- Cell lysateselA] RNA
F%. cDNAE #A3}
o] realtime PCR7]¥ 2.
= dFad A 4
NLRP3 inflammasome
AAE2] mRNA 24

IL-1B secretion ¥ 3=
ELISAE &3 &<l
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2 Ramalin %A 2.5,
Sug/mLS 24417 A&
sk 7, LPS 0.2ug/mL 6
A ¥, Nigericin 20uM 1
AIZE A 2 3
microglia cultured
mediaE harvestdt
IL-18 antibody= =
3 plateol] &
=293k IL-18 ELISA

g
KeN
=

e

kit(Invitrogen,
88-7013-83) 4 A&
S}

W F e

IL-18

3} protocolE ©] &

=
ia

u] Al oL Al

1l =] o]
2l

[ =%
AA -

%

SH-SY5Y Al4AE =
N2a Al A3

Ramalin % Ramalin

s

[e)
IT

LA 25, bug/mLs A

Ramalin ¥ Ramalin %
2] 3k
Al Aol wE BACEl & . .
_ © 97
TTED H202 200uM< 34| 7t
et & MrE=HEH
chul A S F=%.
BACE1 a4 drdas
g}l
- SH-SYBY, N2A, BV-2
MEE % 1l A
(Dulbecco’s Modified
Eagle’s Medium
ME B =24

(DMEM), 10% FBS, 1%
Penicillin/streptomycin),

37C, 5% CO2 =71 A

i ot
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- Mouse primary
cultured glia, microglia
AxE 3% Hj A
(DMEM/F12, 10% FBS,
1% Penicillin
/streptomycin, 1%
L-glutamine, 1% Sodium
pyruvate, 1%
non-essential amino
acids), 37T, 5% CO2 =
Fal R B A i

Western blotting

- wd A" BCA
protein assayE ©]-&3}
o 22 Fe dvds
8% SDS-PAGE= &3}
o  PVDF membrane®l

transfer st 4 t}.

32

membrane- 5%
skim-milk® 1A 7H5¢tH
220l 41 blocking 3} %3 t}.
5% BSAe°| dilutiondt 12}
g A (anti-BACE1,
anti-NLRP3, anti-p—p65,
anti-COX2, anti—[B-actin,
andi-IL-1B)E  4CelA
overnight®. & <l o] A
d. o= &, TBS-T=
10%, 3 washingdt %,
horseradish peroxidase”’}
conjugation® 2z} A=
ol 1AIZE ISt H| o]

Agch waE s

- A

ECL solution®l] ®FgA]71
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% X-ray filmg ©]&3}

o] detection 3T}

Quantitative real-time PCR

- % RNA+&= uj<F Al
A FZ5 o RNAiso
plus(Takara)E ©] &3}
t}. DNase I (Promega)S
AF&3Le] genomic DNA
As AAFNeH, 7 A4
Zol o8l RNA 1pgs
cDNA el AR&3ith
(PrimeScript 1st strand
cDNA  Synthesis  Kit,
Takara).

- CFX Connect
Real-Time PCR (Biorad)
< AH&std e, PCR <+
% SYBR Premix Ex
TagTMII(Takara)E AF&
st = ATt PCR %
AL v Zdrk 95T
ol A 30%; 5% &< 95T
83 60CAA 30z (40

Aol g W),
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M 4 2 AU =E2F 2T 32 o7/
A1 8 ATAUEE 9=
1.9 A48 2 Hrlakers
3 7}le 7‘(1—?_]_—;(4 h=1]
dE AHER ARER 7}% ] 87k N
A=
- Ramalin ¥ Ramalin
TEAY A5 % Al 50%

Ramalin % | 1. 3% 94+ 73 59
12Ad = Ramalin 2. 712 =4 2 34y
(20201~ | fEA _

20215) [39= F}|- Ramalin % Ramalin 3. ATZAHe HEItE
)| A 93 dSARH 50% |4
e Wl 8kl
2. A NS R 2 9T
o &)
PERE. AREE 9y Zads ‘E‘(Zj)E
0
0
pamalt 5 el wAe $4e gobu]
. 1-1 ‘ - 9t xS H7 100
1. Ramal.m 2 FrAY A= | A5 8 %EOW-‘H .
Ramalin T AA = v ©
=4 2 Ramalin 2
Fds a9 Ramalin - GSHES FAJAA(COX2,
59l 1-2 | $=4o ©& | NFkB, NLRP3, IL-1B, 100
A wd Caspasel)?] @& w3} g2l
gl gkl
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i

- HPAHH A T sl dzstolme dig A aAs dA =dgd
A ABA 2d=4o] s7kE AEfoltt Atel] tid Q1S A

b AB theory7} F5& olskout AlSE BACE-1 A4, y-secretase 3l
Al BEAe] A dsj' dsto] A oFstE A5

- Tau theory7} HZt=o] $kor} Tauel QA4FstE x43d}= kinaseEd 47}
Bl tau WS QIAFSRA] 7] kinase®] FAl 5 o® Qlsto] At B A=A AT
o] oz FH4.

- # <ol NLRP3 inflammasome®l] €3 &=sto]m dghe] o}st= ABS Tau
theoryE Sl &=stolw Avje] Fad A8 vAoR dddr. 1du @A
AL o] oFEo] A9 AR Tau theoryol] #ojsts= @49 4 2
aggregatesE EAlsh= A 7ol ZHo| BtEo] gk

- SAATAEY Ade ol A APASE F5to] BACELY s =4

=l
g = e B #FEAS ZolWlal in-vitro, in-vivo "#f‘;ﬁéﬂ% TP 5
=4

rlo

—‘Y‘—l'

K

]
E

Bl
L

- BEde] Ve #7FA Y targetoll =3ebA] Far Akl 2gS S8k
FAw &35 dHepdti gAY, GEds Vivter FAT FrAEY &
zstolw An) FEAS HTske], AW FHFES EFo] Ve Aow 4
T

- R A3EES PG A AT, AE 2 FEVN A 24 A7 2
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