RS-
2021~
[P821030

2 Rl HL OW B

2023

4T o J= 1z 4% O Of
[40 N 0K Jtok 1 > Ik 12 M O

Heob IA( ), LBk 2AFH(O) SM( 0 ), HISH( )EASSEHS(0 )

JIEAIL SR ALY 20231 E ESHTIAN

WISy

H

—

fol

11-1543000-004695-01

= H
%"’é*ixﬂ Y
2024.07.09
=poipI|E | WIS ANDETEY
=20 7|2 /| ®02A010]|HI0|<
e S P e

=USMNESR
CEMENEERESIESEE-PE




HEE

I

FYSANER 37 A3

2 RaME "£5u7 HLEFEFEERE A fALAALGIE)E:
2021.04.01 ~ 2023.12.31)3A¢] HFRMZ AE=FYd.

2024.07.09.

FRAT/HY ¢ A7 EAARGAFL  BAHA
FEATEY ¢ el 2oleluto] & 433
FTEATIIBY : LGSR A%PYG A

FRdTAYR . Az@
FEATAYR : M=y
FEATAYR © )%

S7FATNEARIS] #E] T % 74 A18=e] we} HuM ERl FRH-




HoltEg
EFSE2IM Yo w], 2oH ]
U Yy ERSMNER AlRY Flimﬁﬂélﬂwﬂ]
= Al A (@278 Al &H
{Eﬂtﬁ%ﬁ} SEHAEZIw7I8 " be it xlg g0 8=
- F a1 M?ﬂi
HOWHE E=E20021-415 Tall & Al =pa
EEl L EES 821030-03
;! %‘gggﬂi 148 LBO404 50% o= LB1703 30% =% LBO1O7 20%
i EEM%E‘&?IEEH— 129 CAD105 50% 22 403036 0% 3=% a105005 | 20%
- B BT £ =T
(8 Al 2|A) LS - N
F — e
o 7)o o g FENFE T ET T - G S R

HE2  |Dovelooment of functioral cosmetic mater ial using fermented extract of adlay bran

JlEE | AICHMUSINAH | MYASS®HS | 124-82-08755
FRaTAYIR 52 | gename 1oy | HUSWEE | 1sen-oua
449 g i Helo v
o 78 @ X} ol 2} 5] =EHE | 031-888-6131 FOiEE 010-4543-0531
HMAFH | choi78gmail.com| =IIHFXHS 10897107
H 4 ; 2021, 04, 01. ~ 2023. 12, 31.(2d 9719)
1ER [ 1R 2021. 04. 01. ~ 2021. 12. 31.(0d 971 %)
BT e | 1ERl[2Ax 2022, 01. 01. ~ 2022, 12. 31.(1A 071%)
2ERAI[1R 2023. 01, 01. ~ 2023. 12. 31.(1 070H)
HeAH 7| 5= a2 7|a 82| xiHa R
Car agyy (SR oot [TRAEA | AEH ) ki 9|
i #a Ha HE | 83 | 8F | B3 | 8E |83 |8E|8AH| XNS
=M mazooe| 11,650 124,880 743,650 124,850 868,500
5 1A & 00,000] 5000 45000 204,000] 45,000 250,000
124 2 & 266,000 -| 20,000 264,000 20,000| 208 c00|
ok | 1A&; 266,000 se%0 50880 272,650| 59,880] 232 500
S ey = | me | wem | aw |Aods @0 (e
of| ~ ol s 10+ 4=
BEel 774w TuiEn]| w=d | wray [Ty PR 42| sate
sFoietm | oigy | eas [010.5970 jbongR25om) 5 | oy
ZE] Had = 7] Hell 7o
Aot e SEE3 | issei FOIS | 010-8893-0250
i MALFH |doivhid00psa.or k| BIIHFXHE 10917829

o HFEAMol 2|HE LiBo] AlMRl®E &Helstey, gief Alplo] ol Z 7 e HE A ndo ey
HHHME 54 SoYx dsstilado.

2p24 02 o 20%

A8 K} IR
FUHAFNUI D F -

SEAHTNEYI e F

FISH T2 F




oH

il

ol

821030-03

__A_l
__o“_
il

-

N

ok
of

)

2
=

[=)

FAE Z1E( )

I

=
e,

)

12. 31.(24 974

136,500

TIHLH|

gl

~ 2023.

Clo:

<
0
<

7| e

04. 01.
MY,

2021.
AT 732,000

|

=)

=3

(HFA

[

7| %

oAb

R R
(@) (@)
[qV} [qV}
Yo}
S | S
83 | S
— ©
* | =
-
R R
o o
™ ™
©
S | 3
™~ >
p o
313
o | o
o<
AN N
R R
(@) (@)
Yo} Yo}
<t Yo}
o o
S b
m <C
— O
o | oF
<K <
<M E
~ NE | Hio oh
_._|mrﬁ IR | T <
RN
N | Ho
i )

~ <ok nE

A7 L obA| A

7|

b

T od77H

=%

T4

E|

(st
S

o35
T
EM
=S

=1t
=

A1 7H 2R

o4 L 7H LA

O
O

1 A oF
Ll. O
oK - 700 __mzu E_ .
o o I L}
_A_o K = ol ol
ol ki - 20 <
1o i KO C
r lof = < X
(R 3 = - )
H__._._ nu < n
ol = = =~ Kq T
o — u
_ 0 ¥ m ¥ 30
S KO i - n = 10
0 o S B 2 ™ e
0 < jrand pAl iy = -
.__o g N = i [} ilof
00 ¥ o 1o flod o _ H
— N = I__AI mm_“_ ok __o._ _AO H__I
= KK oF = [E}
o © H e e o Y o -
il 5 o = 00 - 0 o ol
K Tl <0 Y X0 od
\ = K0 =3 = Ha L=
lo] Ny ~ L = pal sl
ol 0] i i = ol I
i T2 x O om B oF z N
NI 4 | 2 20 S g N ® o
o T of| X 4 T KO ol T = N ok
= 3 LHo ol = ol Lo offu
o o 0| ™ K Mo o K ° Mo
o = oKF = o R PN G S
mr
=51 00
or = 0
| ® T
K K i =
5
o0
ol =
l/u oK
Bl
mr




2. 25 0|4 2==9| HHolH =& CiE7Isd & EAK0o 2kl
3. 8F 0| waso MExzY SHZT g1} gl

4, 25 0|4 waEo| sitst gut 2ol

5. 8F 0|Z Ua=9| M= ojdEn} &0l

* FE(1MIR)

o EMFMAL 22 3 RUAREY =

« ITS(Internal transcribed spacer)0HE 285t DNA barcoding =&
« A EME 22/"H 2 =5 1Y

« HPLC 2A1E Sofl X|ES2e| & =AL

- SHEAIS S5 7|SM0| 52 ABMY U MzuH M
4 Aol 2t HEXIR $7

- Tl that 2ol BIRIAIE (IAIHA)
« TISMEHSE SI7IME TH| 3 KFDA /2]

« SE2(3M1F):

- MzZ=ZEo| SF0/dE M2l ¥ total RNAZ F2£ =, RNA
sequencing= ZI&iEt

- Differential Expression Gene =4}, KEGG pathway &4, Heat
Map 241 2! protein—protein network 241 AlA|, T|F s} 2+

HSE of 5

« I|2M|Z(melanocyte, keratinocyte, fibroblast Be= HAMZE F) M

MEHA =M

[Lm

nE
bl
_1:-_'
W
>
fol

HES2 ol
+ E|ZAIloH MolETt o BIGF10 MES 0|88 Ame| Hajd A
8 3 55

o

kI

X

- 8900 ROl NE3Y EXS 4 JIEAA A

o ZT HFel FE| 4

o J|SMIEE AME A Y opE
o X|EMEO| =M EY
o X|FAHEC| In silico 24

o MzRHolM 870 X E=E2| uFet Mo 21t 2 =4 4

ol

_5_



)

=

47|.

PSR e
1o o

v

x=2
AE
=)

(=)
H|
FEM

al
=<
Il=
=—
=
—

3

= Sl LHOIA
[Alofl B|x|l= FEks ELISA Kit, QPCR HE=

=

L
ob=
LS

| m|F st Hof
.I

M|Zoi| Cf
=x

, WX}
=

=]

T
=
=

LIERA]

=
0|

pNDS|
|
5 A

2
S

O

o
X<}
=

sf
o
=
cC

1

MSE

A

(=}

(il
o

=

XESEEY
A

|E!I

H
western blotting

==
—

-
m]

Kl
KM
T
]

o
=

|

2
=
T

of ek ofuf2t Rt

I_

—

TH <ClsdatgE>0 7lsd
i

]

A

1

—

il S
1

4
m__m

i

- X| 27|

A
S

|-
s

b

25
Sl

k=1
=

(active component)=S

N
m]

KIr
KM

<ju

o

L

S

o}
ol elof7} ek,

—

—

M2 ol=lX|
HE}

AX

ol

=t

k=1

o FIE7HA|

o

=2
S

o

=2
=

-

Tof
0
10

60
K0
od

ey
I

10!

__o“_

i

Al =0,

o

=2
S

L

2
=

oHeE ZIthE .

2 7ol Zioy.

|

=
=

AMMEM DETE TR

O ZHA -

iz
=

Ho

o
1

=
[=)

tod

o

o

=2
S

t

s50|Z 0]
<)

[e]
[

A7

2 4% 4dMy FoPRIE 2 A

q

[m}
o

= AH
o o

—

§ Mefs7tel &5 Stioll 7[0d

SHA|
= 2 =80| 2 A2 J|HE.

9

b

o| of &t&lct.
=

=]

|
N Al
Aol nFIHR|EHE S

L

2
=

M3

4 £

=
—

==

=<

10!

Z 7|tiE.

KIr
X0
00

ar
-

(o]

oK
__A_._._._
K0

o0
=

2hM ot

=13

TH

2 7|tE.

g

I

o= 37 7|0

I.

27F RN s

|

=
=

o

74

tofl et

s

FA
(=]

=

o

)

|
o

7|O-I




ol
<k S
& o 52
L|_|_ M._ E _ﬁ_ﬁ - >
03 H ujo RS g
70 5 1
<k di .w_
o C
p % . =8
ol @ m : 7 .nnu %
it o K -
F@ L
B m BF | B e
o K K L - m 5 2
ol 8 m.um A
ﬁ,n__l 20 80 H - i : 1
: o € |S 3 £
5 W 2 ir m
. y e
g - i
jol ™ — : m
0 __ i
0 E._ ] xﬂ_ :
oy o S o z
S qF 1 o i E
o ™ s r
3. _.E :
-l ’ d
: ._m.=._ " of S
s N Of R0 o ’
LS *
X2 T3R ® |
<3 I = il o .
< - O
W._ 00 ymmu_ ___% W m
<1 o LG - ik a
% B i F
v 50
g i 2
KO
<l &l ujr Bl - N %
_ v —
O O
i[®] o
i T w2
T~ " 2
o :
73 T4 | 37
Wo oK .__v.n—o N I_Mm_o B
B @R <8 53
=5 =° 252 2322
7 HO i < %o Mr B uﬁm
B o rt- s Lo N
31 Ko I = @ S




1. Aol o] 7l

1.1 A7 enA el 57 & HE

In silico 7| ®ROIT

U HUS DU BN ¥y Hu@iﬂu HomioH - | £ | &
s N,
HO’ HO

protocatechuic acid caffeic acid LSy B A3
=l e
(1

ST
0 = 3
y I
/OKJ/\)%H /@N):o
HO ~o o

ferulic acid coixol

4=

’ A& Y gade

E€EED
ey
wes
[ ol ]
- [ stes )
= [ v ]
. [ was ] :
| _saez ] AoEx{ 0] 7] 554 4 Z1g ol A
Eer 2=
S8 YBFEE TS AR EFA/MTIYEEZIEA ALY ,

He gaRsMy R sz aEtATY 70 9 Meist

<ag> dPrignn s8E

1-2. AT LN 2| 2T S E

O zH&E=%®
=[ 7=
EHE=EE
o = = = = = = = =
gF0|Zd Y FESo &&7|s0 e nhetx E 2 ZIE HIEo Z oHMSH 7|sM 3t
IE N
1-3. AN 2| cHAE S8
O dxcAdE 58 2 U 52
7 g ST F2 AT 8
7lsd EAAN O
EMeX™X &t ol S X X|zZted e Sl2]
£ sla) O ITS(Intemnal transcribed spacer)o0tHE &&3%H DNA barcoding &
= ="
XEZEME Bo/AHM gl == o
sz A O HPLC 2AM 2 Sall XIZz=Z9 & =AL
1dx | T O AEBXRZF3}, XE=22e & EAMs Sdl 2ME2 AH &I QC =
(o1d) | 2F0|d LYEFES | O =FEE ¥ SHEHEL M=
EREH REME £ O FE=ZFH ZMIP0|E E2Hoz RaMdE Fe/HHA
MEA | O &2zlstetZE9| spectrum datas oS8t +x=1Y
O ABMHEE st 7IZAEE=AL & MY
AxE 7| = O =gl AFTZIHES S) =A
O EHZAIE 8% 7|s4d0] =2 ¢=24d 2 M= M43




O 7|= 3 gk Ao &st HEXIR 3
O 7|sM&=z ICID SH
O HstetztER S st2d SH
HES 7|6 2a O I olAHEZ=AI & AMMH =2 E 2[st ERME AM ot
= (i) = — —
O o|¥i7|sN FzHE 2fely o
AR 2| ooy ) .
- TTET 0 AME R E I} (QUXME ZAIH)
ot
MEAE Ju g0 O MzZ=do| 8F2o0|d2 X2l & total RNAS =& &, RNA sequencing &
ojZz mRLs o _ . .
a1Eo]E| SAl O Differential Expression Gene &4}, KEGG pathway &4, Heat Map &4
B = 2! protein—protein network =4S AlA|, IR st 2 M3F o F
50|22 2M7|8MAd | O I EAMEZ(melanocyte, keratinocyte, fibroblast £= HAMZ ) MEH 2
- A MSHEH A 24
Sx7|ub B0 = O 85 0| MEE9 F=X2l EMol 24, =X A o ciX HEL
—4 — = O i | =
3 o=
I M|EIMER Ha[MA g9l AxAXN
B B O 7|& 3! Alguttof ztst Xt2
oz Mzod BE O ¢2 2M ol wE XFMHE st
— I ey - - -
5 - T o waxzo Halo| m2 X|EME s
2 _ -
O F&zHof| 2 X|FMHE s
O sSiZrEMEgAT hH T I}
|SAsRE S O Ziold Egzd 3 2t
7 So§- o% 7 = - = - =
O FAZof thet =tel, HAE (F|AIHEA)
PN O 7|sH83EE 57IMF 74| 2 KFDA 2|2
(’2EL4) O E|ZA|LlobH| Mol &1 2F B16F10 MZE 0|8+ Mzl Hat MM A
T gR old LEE T =3
njess 2S5 O QPCR EE= Westurn blottingS 0| ZaliA Hebd MMIE FXALel 2ha
MEZ2 2M3HMITF, CREB, tyrosinase £)
O % & #X ¥ FEMMI #HHE |RHMXHCollagen/Elastin/MMPs &)
5oz I 29| mRNA 2™ T £F
FENM 2ot HAS O & et /X & FTEMMT = FMKAHCollagen/Elastin/MMPs S)
CHHA gbsid s EHEH
(=R =) 3 HtS 20
50| dte =9 ) _ o - -
- T O Macrophage 2} KeratinocyteM/ZF (EE= PBMC)E o|2%t 23HA|Y
st= Faof HE
o [0 o 0 o
oo I dHiso
E50|Z g2 H| o
cmn mms o o | O NESHEES
purn i ir =1 1
oo mem = O HMEo 7|&214 g52 &, 7s/AExdE2e 2, 7|84 43
=4 &MY ’ ’
zE HES ZZE| O =T ME EXHE 14 V|Isd MR HE AY 9
2l 14 O 7|8 M2 Z2& Ad 9 2 oMM 2 KM it AT
O 27|, MRS 7| x| 7Hgt
et o = | O DHHEXZAF (B EAEM, WsXE, HEHAE J)
T SMEEE AME soxtol TSAIA
%Al al Dl'a'“EcBI O (=) -5, L9T= |
=< J—
S A} O YEAL ZA ol §
('234) O 782 75 3 =HO|X| 2|lFdaty
ANEMEe 5MH 2 _ _ - _
. O 8% o|&d XEEZES I FM=o st M "It
A
XEMES In silico| O 8% ol&d &f XE 2HE0| QAUxFel o cHHAS HEE = Us
=4 X oAF
MzzdolAM gF0|| O 23t Mol 25 2 SHS ME FoA

EM A=
—To mo

=
Hel hollM mRest 2 S22 2H| &

=
AEd®: SEME LIEX| 2=
MSHMEH A o|x|= &2 ELISA Kit, QPCR E= western blottingS
o| 3l FH




of Ly etmpR| o] 2=

2.

il

i
£% Py
L —_
E B
S Ko
[©) i " - l 5
~ =z W d 5 2 s I 0
H - Mo_m 2T H 2 - 9 ofl
) oF U ou O 3 ok _ >
gl R %z 5 38§ _ e =
Z e o W 0 5 5 88 r— CO
LEW h op 3 W= 7" PR 30
— o o T ) Q : =0
m = HH rE 0 2
- 110 = —_ —_ m i z
(@] m__._._ m |m_ _”__ln_._ 1o _ﬂw 0 : . 3 __o“_H =z
_A_o _”__.E Kl S k= ] % % S 2 2 = x
0 o~ 2 o Kl _ Ki O g ik 3 X
B Bam O S5 SUNING ) e T S
<0 § o_=._ .1_.._ © — — % m.._l O}
B X N W2 o 5 . El ©
oo g ~g £ i B - ~
™ O_H — _ll_ o, > O = =i g2 ol <
o P o= _% S _mur,__ : LT o ©
iof = 89 N . I = K =
L._._._ —_ .._Auo o = 6 % - pris __A_l =
Y 53: w8°5m 9 & - -
- gy o L5 of ™ - 0 - : N =
il Klo __AT_._ﬂ =z ol T o n0 K fu & g Po ._A_._o W._
ra < g B 10d - o <
8838 Gulis B w3
KF 20 = W K B3 = o- I T R = O T 7o oV
- Jo nO n b= o. L O c o W + Po ~NO m a 100 =
SEEDE LR b w5 -
no— o Lo N T 3o ] o Tl < B =
o o O X < 8 o o a o- | oF ;]
T 5wz =g o o | o : 2 P
om © S ol ol o M o - X0 . 3 =
= | | od T W Ko
N . . o &
[} — w _|_|I
e
o 4
Py |
(QV

- 10 -



Nitric oxide 271 &tAM

7= Nitric oxide inhibition assay (IC50, pg/mL) MTT assay
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704 da= 6.01 > 100

L-NMMA 19.14uM > 100uM
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& 60
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E 50
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£ 40
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30

non-treatment  non-fermented RA fermented fermented
(60379) (60390)
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EtOH F&=2 ¥ =Cl. 0| SFFTE #EAIF|1 methylene chloride, ethyl acetate, 5
= 01 solvent partition &t.

Lh stetEe 22| - 24 2222 silica column chromatograph £ AlA|SI0] 22510 LI
1, Ztzke| Bal=of Cf5t0d silica gel, ODS C-18 S2 0|235101 E2|HME AlA|

ot FE| ™A HdstetEe| = A4y
MHz NMR (cryo probe)& 0|&35t0{ 248t NMR datag S¢&t
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20|Y 4EFE2(No.60390) 1.16kgS CIZ2ZH|E, o ZotME|0|E, 235} &
22 2sistod 2tz 275.87g, 11.6g, 28.27g, 958.3g° REE2S S

Fermented adlay bran

[ 70% EtOH *2 times
Extracts of fermented adlay bran

|
| |

Dichloromethane ext. Aqua layer
Ethyl acetate ext. Aqua layer

Buthanol ext. Aqua layer

MPLC Silica gel C.C.
EA : MeOH condition

| | | | ! | | |

Fr1 Frz2 Fr3 Fr4 Fr5 Fré Fr? Fré
Com 1. Com 3.
Com 2. Com 4.

- 0|5 HEt2 2ag A7l ZEIZ20lE O2fuE AAIGH] 871e] EEoz Lig
fraction 1€ RP18 ZEIAZ0IEI2 I E AAIStH 3tEtE 11t 3tetE 22 ¥U 20,
fraction 32 RP18 ZEAZ0IEIR I E AA|St0] stEh=E 31 stEtsE 42 €32, &
2|5t stetEe #xZE2 NMR(1D, 2D)S52l U olEet 281 #MS Sol Zd st
Pie=

Time A B - HPLC system : SHIMADZU LC-20A
0 100 0 - Column: Kormasil (250 x 4.6 mm)
10 100 0 - Mobile phase:

60 0 100 (A) 0.05% TFA in water
70 0 100 (B) Acetonitrile
78 100 0 - Flow rate: 1 mL/min
85 100 0 - Detection : UV
Solvent gradient system 717124
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— Trans—ferulic acid 84ZFE (M =A}: Sigma Aldrich, Lot No.: BCBK8910V &=%: 99%)

ch) Alet 2 =X}
Reagent & Apparatus
Reagent & Apparatus Manufacture, Grade
Methanol B&J Honeywell / HPLC grade
0.05% TFA water Daejung / HPLC grade
2}) Z717]
Instrument
Instrument Specification
HPLC systems SHIMADZU LC—-20A
— Detector uv

0.05% TFA Water2 AZ0lZ, Methanol2 B Z0HZ ALEsiC}

—

Z 10mgs MYUSHA #5104 Methanol 1TmlZ2 =92l =,
108 3[443t0{ 1000 pg/ml U= A =gtct. Of
(pore size 0.45 ym)& o z}5t12
® AE8Y =X
- A2 200 mgS MUSHA #5101 Methanol 1 mfoll =0 3022t =Tt =5+
0] 29 S membrane syringe filter (pore size 0.45 um) 2 0{Z}st1, o nfsh 2H
2 AlEd8Uo=z AtRSiCH
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Ll HPLC 24 =x=HA
- EZ2% g Algd2Hs 242 20 4 F5H0 g =AHol| w2l Algsiot.
Method of Analysis (HPLC)
Module Condition
Instrument HPLC
A 0.05% TFA Water
B : Methanol
— Gradient elution
A B
init. 100 0
Mobile Phase 0 100 0
30 40 60
30.01 0 100
40 0 100
40.01 100 0
50 100 0
Column Kromasil 100-5-C18 (250 x 4.6 mm |.D)
Detector(Wavelength) UV 330 nm
Flow rate 1.0 mf/min
Injection Volumn 20 !l
Column Oven Temperature 40T
Run Time 50 min
ChH HEAIH
- 2t EEZWAM Y2 trans—ferulic acide| T AHXM S 0|E5t01, Cls A AHAOf Cf
il AR & trans—ferulic acid &S H Attt

trans—ferulic acid B Ar X Wg X Dt
st25(mala) = As X Wr X Ds X 1000
Ar @ AMEENH F trans—ferulic acid T3 HH
As : EZ=2W F trans—ferulic acid T3 H%
Wr @ A|2E F8t 2F (mg)
Ws : trans—ferulic acid ZZZ2 #|st & (mg)
Dr @ A EY 3| AMuff 4
D : EE8Y 3| Muff=
5) £0|M (Specificity)
7h) X 2 "HI|E
- SolMdojzt 22, BollE, M E S =X AefolM EAMjaEEES MEIHoZ
e E8E = A= sHES Usict Blanket 228, Al 2We| 3 ZolEaHY
2 H|Wsto] S0l E =l
- AgZn EZ28U30 AYHEN F XE M2 m3s 22|AlZto] Yx|5t0{of St
BlankolM= X EME2| T I7} AE =X folof st}
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Lt) Ao}
- HPLC &4 Z I} trans—ferulic acid T3 2} 7|Ef M22| T F 7}
04 trans—ferulic acid T 32| A ZEA|ZHRetention Time)2 2 24.985=0| A Ct. Blank
o FIZOtEIMAIM = trans—ferulic acide| I 3= AEEX| 2LUt20]
Ald8dol 3 ZotETJMAM trans—ferulic acidel = I7F Lxlets ol
Blank, EZ= &%, Al 8do| FZ20lEJME ofef et &t
— EESH PDA spectrum M Z1} trans—ferulic acidel AIEHER 2 Z=22 9 mjEH 0|

SastS LIEIL|O], trans—ferulic acid S0l 2 2 &x|AcCt
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2.5
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7 | o I T ——— e ———
-25__ T T T ‘ T ‘ T T ‘ T T | T ‘ T T
0 5 10 15 20 25 30
min
SAIE N (Blank) 2 Z0E 12 - Methanol
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1 &
1 &
1504
100+
50+ ‘
] \‘
] 1
! - TI e
T T T | T | T ‘ T ‘ T T | T T
0 5 10 15 20 25 30
min

E &9 (Standard) A 20tE2 - trans—ferulic acid
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AMMAIE 138 —trans—ferulic acid

XEME
No. XNEME SE(ug/ml) B
1 1 88712
2 2.5 205869
3 5 429319
4 10 836349
5 20 1659468
7127 83743.88719
yEH 6815.46832
R 0.99991

Pekarea

1300000 -

16500000 -

1400000 -

1200000 -

1000000 -

S00000 -

BO0000

400000

200000

o

y=08274588719x+6,81546862

R? =0.99991

o 5 10 15

Conc. [ug/ml)

20 25

d
I
0
fol
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AMMAIE 23] - trans—ferulic acid

XEME
No. XEME 5= (ug/mh) e
’ , 89316
2 2.5 204235
3 5 428081
4 10 834459
5 20 1656456
7|1 27| 82601.38507
yEH 6478.73494
R? 0.99990

Peak area

1300000 -

16500000 -

1400000 -

1200000 -
y = 82,6801.38507 x+6,478.73454

1000000 - R* =0.99990
S00000
GO0000
400000

200000 -

o T T T T 1
o 5 10 15 20 25

Conc. [ug/ml)

Ja}
X
)
N
fol

|(Linearity—2) — trans—ferulic acid
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5 427844

10 834703

20 1659085

71&7| 82730.748499

yEH 6136.35560

R 0.99992

Peak area

1300000 -

16500000 -

1400000 -

1200000 -
y=82,73078499x+6,136.35560

1000000 - R? =0.99992

S00000 -
GO0000
400000 -

200000 -

o T T T T 1
o 5 10 15 20 25

Conc. (ug/ml)

Ja}
X
0z
w
fol

|(Linearity—3) — trans—ferulic acid
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XEME
No. XEME 5= (u/mh) 25 ot
1 1 88251
2 2.5 204484
3 5 427834
4 10 832843
5 20 1660862
7127 82843.05004
yEH 4963.31467
R? 0.99992

Peak area

1300000 -

16500000 -

1400000 -

1200000 -

y=82,843.05004 %+ 4,963 31467

1000000
R? =0.99992

S00000 -
GO0000
400000 -

200000 -

o T T T T 1
o 5 10 15 20 25

Conc. (ug/ml)

bal
X
z
o
folr

|(Linearity—4) — trans—ferulic acid
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2.5 207072

5 431654

10 835536

20 1661729

7127| 82811.37193

y&EH 7217.43617

R 0.99990

Peak area

1300000 -

16500000 -

1400000 -

1200000 -
y=8281137193x+7,217.43617

1000000 - R* = 0.99390
200000 -
500000 -
400000 -

200000 -

o T T T T 1
o 5 10 15 20 25

Conc. (ug/ml)

Ja}
X
)
o
fol

|(Linearity—5) — trans—ferulic acid
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FAI(Limit of Quantitation)

7h "Xt 2 Hop|E
- MYsHAZE MAEs MUMI MEM S IR ME o2 EHE 5 Us AlE
AEZel 2lAs5EE Tetct
- 33 MM Aol He 3R MAAM YRHED 7| 27| JHX| 2 oS3t
Abstct
- S (LoQ) =10x 8/ S
§ = 3| HE Mol A YREEHO EFFHXR|
S = 3|HAM 71279 HH
- HFstAl= AMYM Aol 2K A|E®sT o|stolofof ShCt,
L) Z3

- 0| A& 9| trans—ferulic acid M&sHH= 0.1 /M2 EMM AEHO| 2 Hz5E2 1

ug/mf Olstolnd ZHE = Hel(Range)2l & AIHZLE

M SHA - trans—ferulic acid
&= yEH 7127|
M A 6815.46862 83743.88719
MM 2 6478.73494 82601.38507
ES R P 6136.35560 82730.78499
MM 4 4963.31467 82843.05004
MM 5 7217.43617 82811.37193
yEHE ga 6322.262
7127 B 82946.096
HEstA (ug/mL) 0.1
ol S5 g5 FA HET|S/HY
1) FUAHEHEY s A+ oid 3 =54
- fElHete] 25 EZ MY 2 EES 6 M2 Hef 2 Xt 2E HEE ERstn
U= UM EME njeste m™ol E4A g
- Z[2 255 YMstes REA AFHUHOoZ ZHE 7o XM BEME Sol 2 2+ £
of g8y BXS ISt EXtotA JLo| 2FH
- = 7 UEA 0|22 2l SR ZHE(EF XS MR He 3 RSN EME
0|83t o|=2| Xfto|E FHsStL HEHI|=2 SHEStIAL &

2) AT HE
7hH &7

NB e
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[Coix lacryma—jobi var. ma—-yuen (Rom.Caill.) Stapf]= B 2H(Poaceae Barnhart)

O O A
=T

(Coix L.)oll &35l =222 7|25 2 ¥F(Coix lacryma—jobi L.)o|Ct. L 2 ZX|= ofA|of0]

o, =2 HIRSl] HEYH, ei=, Z2[H,

Ligt= 10780l SLt2tollM So{tTt=

ol=of| o|=27| 7}IX|
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- X7 AEA FH™A MLl raw readES mapping 504 mapping distributiong €1 0| & =AH
2 gap filling & assembly error, junction, species—specific gap & =tolsict.
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- 8% [Coix lacymajobi var. mayuen (Rom. Caill.) Stapf ex Hook. f.]
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{, &7|= =0| 100~150 cm, OlC|= LIl o|Ato|ct ¥ Ex+&=
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0| A2o] T ol 37Hel 25Ut ALt 27 = E|l=tEof 2ol 170 &350t ldo|o] b=
He|7t B2 Bez L1, 17He] Juprt =t 37 ZoiM BhE st 2 A
7t JA0IM Atztpo Ex P2 2E LIt 2R S50{X[0{ & oiC|ojct 1~374 ST s EE
ct.
@ 3 71X
- @3 (Coix lacymajobi L.)
2oz UM AlFo|n{, E7|= 0| 80~250 cm, OIC|= L7 o|Molct ¥== MZtHCH &
&ol| gict @412 Zo| 20~50cm, LHH| 1.5~3.5cm, &2eo| #1 «=of Ect gAMe2 Zo
6~1.1 mm, ZEOo[Ct £2 7~9¢€dl uo{ M= E7] I1F FHoM 1~6702 210 B2 F
FobAM 7t Lt20{ otz Zofl Atzte 91 Zol| S=t7t 2 Askes GEIF HallAM 471 golz|
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@ 8 ofA Zot

(7}) DNA F& & ®Ho| 77+ el
- S8 5UA € 67HA0ll CHSE DNA =& 22

F 29| total DNA =& A1}

I
u
Mo
4o
o

2o} ¢Fol Ho| RS BT BA{sl] T of R ol
C| C|
o o

X2l ndhF2F matk, =249 X[l petA-psb & 370 oA HE

Primer name sequence information product size

ndhF_65F CGCCCTCCCCCTACATATTT
936 bp
ndhF_1000R TCCACCTCTTGCTTGCTTCT
peth_699F GGATGGACGCCAAGTGATTG
1188 bp
psb)_34R CGGTTCGTATTCTGGATTGGG
matk_27F AAAACAGAAATCTCGTCAACACT
1110 bp
mat<_1136R AAGGATCCAACGAGGGGAGT

O, 872 gF #E Z2olH g2

© MZtE gE Z2lo|H= PCR 3801 U2

ndhF
= E
HE AF HFE HF
1 2 4 6

g, 872 gF2] PCR 21t
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(Lh 872 gF2f g7IME xto| At
L|

* ndhF OFAH= 3 bpZF Xto|
* matk 0= 1 bpZt Aol
* petA-psbJ OtH+= 2 bpZt xfolH

E. 27 g3 st & EE o7 I|ME X}0|
ndhF matK petA-psb]
719 %] 310 342 435 382 605 640
=7 A C A A C A
B+ G A G G A C
YAVAVATAYAVAVAYaYA 1Y)
VAVAVAYAVAVAYAYAYA NS 1/
AVAVAVAYAVAVAVAYAVANRRR SN UiV
JAVAYAVAYAYAYAY. e
Ll ifv\/\i( A-' LDy CE R

ndhF ot 9] F7IME Alo]

5. A+ &E

- 8F 3o gEl= R FASHAICH 8572 dofjl= 3ol H|sH golz| =
Futsolod EMX|7| €1, Hof FHo| MEZ2 0| Ucts Mot ML -HIA ST
LI 50{X|= d&o| JAe=z 72HO| Jts35HH Lt

- S22 EFo EEAM FHEAME 2F B4M5I%2n], o] F ERZ

2 gelsl, ol &5t 2t So0|x =Zzlo|HE H =St

- 87 AFJ #E5= 370 oA (ndhF, matK, petA-psbJd)E R 204
£ HlnEeczN 52 7 & F Uch

6). FUXEHEY|s et 23 3 &g

- 2 dFE Sl mletst 872 2eEe gHl 2 8N AP = St
2 2YsH mMAlst, 7YH OpHE U ZN 248 Y AE A Eael
stE 9st 2ROl Z 8% £ US A= J|tfsict




2.2. of|A0lO[H}IO|2(F) (2MI5)

7 7189 E ICID M
1) Assigned INCI SN 2t=
— Lactobacillus/Coix Lacryma—-Jobi Ma—yuen Bran Ferment Extract

icDHA

HALM v 10E v

Lactobacillus/Coix Lacryma m
S ———
1

Lactobacillus/Coix Lacryma-Jobi Ma-  Lactobacillus/Coix Lacryma-Jobi Ma-yuen Bran 2 EHpal Af%—?— Hia it
yuen Bran Ferment Extract Ferment Extract

nlo

1o

2) tistelztER S| st=2d S etz
- MEY: SEHAYA/ERAUEFES
- A EH: Lactobacillus/Coix Lacryma—Jobi Ma—yuen Bran Ferment Extract

{ K-CA 82ARd HEAR 0|8 C
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Oracle Skin Clinical Trial Center Co., Ltd.

Confirmation certificate

Sponsor
Name: SIBIC Co., Ltd.
Address: 19, Omokcheon-ro 132beon-gil, Gwonseon-gu, Suwon-si, Gyeonggi-do, Republic of Korea

President: Jonghwan Choi

Investigational product
Designation: Coix Lacryma-Jobi Ma-yuen Bran Ferment Extract (30%)
Formulation: Brown viscous liquid

|dentification code: IP-2109-004

Inform of the study
Title: Assessment of a primary skin irritation potential for the investigational product by human
patch test.
Study period: From 7th September 2021 to 9% September 2021
Evaluation methods: 24-hours occlusive single patch test, as modified by Frosch & Kligman (19783),

CTFA guideline (2007) and Draize methods.

Results
Index: 0.00 0.25 1.00 2.5 4.00
Determination: No irritation Mild irritation ~ Medium irritation  Strong irritation
Result: 0.41
Definition: Mild irritation

W Study report code: OSCTC-R-2021-005-05_signed WO

10th September 2021

Oracle Skin Clinical Trial Center Co.

4F, Hanil Building, Seclleung-ro, Gangnam-gu, Secul, Republic of Korea,

https://oracle-centerimweb.me/, Tel. 010-368%-3340, E-mail. oracleclinicaltrials@gmail.com

_49_



o MEZs} 7 75 o7 A
A= 9 CorA Brejo| TestH, AIXE JHut Mk RES]

B2 AdolE old)

A7 =ojofstE BEQ (2022 2 HE A

o2

t

Kl

7ltl&

3l0|EY 3t

i

11.0% 10.4% 10.0%

oy 7| 0| =HE]

(22701 510 | (mojzeyaol 1392 =

tol=d at&E Foi Al d2{Atet

foh

19.7%
1IETR 167% 2z . E=
10.9% o N :
74%  7.1%
o2/ [N 270

BE/MHE

ﬁ

2a/0H I ™

|
e
n

4= 2t 7Is M 714

QlAtO|E 22| 0o} Deep MininG 2H0|EY SIEHE AHY

- g20/Z (MK HI|E AHD) 1ton 04 & X 2
- 7SN E O M Al 2548 solslol a8Eel J5A UB ANHE XA
_ SlZofl tHEF 2RO R (MSDS) A2 At

_50_



- 51



FUR(BF01D)

1. {8 (d=+)

2. {aRy

3. HENY

4. 3Y>#

5. a&, &g2i2 #2

6. §2|A Ya

7.'@E2Y% g2 &2

8 H2E o1}

9. YYUEH

10. SA@2U2

i ae) ey
| I 1
1-2.492 9D - 1-4, BHAY D
(d%) (d%)
| |
2-2. 588 B3 2-3. RAMN S
|
3-2.5898 AY
6) 23 4
1
7) Waua

.23

12. 23 U &6t

OH
0z
tn
V

_52_




FRODUCT AND COMPANY INFORMATION

Product Name : Lactobacillus'Coix Lacryma-Jobi Ma-yuen Bran Ferment Extract
Product Mo,

Company : SIBIO Inc.

19, Omokcheon-ro 132beon-gil, Gwonseon-gu, Suwon-si, Gyeonggi-do
Republic of Korea

Telephone : +B82 31 8007 3201

FAX © +B2 31 462 T400

E-mail . pppdvi@inaver.com

Recommended use of the chenucal and restnctions on use

- Recommended use : Food and Cosmetic Material

- Restrictions on use : except Recommended use

Address

HAZARDS IDENTIFICATION

GLOBALLY HARMONIZED SYSTEM OF CLASSIFICATION AND LABELLING OF
CHEMICAL(GHS)

- Physical hazard : Not applicable

- Health hazard : Not applicable

- Environment hazard : Not applicable

LABEL ELEMENTS INCLUDING PRECAUTIONARY STATEMENTS
- Symbol / Signal word : Not applicable

- Hazard statements / Precautionary statements : Not applicable
NFPA RATING

Health : 0 Flammability : 0 Reactivity = 0 Water reactivity : 0

COMPOSITION / INFORMATION ON INGREDIENTS

INCI Name CAS No. EC Neo. Conc.(%)

COIX LACRYMA-JOBI MA-YUEN BRAN EXTRACT - - 333

LACTOBACILLUS PLANTARUM/COIX LACRYMA-JOBI
MA-YUEN BRAN FERMENT EXTRACT

- - 66.7

4.
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<Standard photograph for visual assessment>
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<Statistical analysis of melanin index between test and control groups>

Group

Baseline 2 weeks 4 weeks 6 weeks B weeks

Test vs. Control

0.190 0.758 0.014+ 0:04 1+ 0.002=

s5ignificantly different at p<0.05 compared with control group

1)

Melanin index [A.l

160
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Test group Control group

Bazeline 2 weeks 4 weeks 6 weeks & weeks

<Changes of melanin index following 8 consecutive weeks

application of test and control products>

@ 5 57| (L* value) &AM

<Statistical analysis of skin lightness (L* value) between test and control groups>

Group

Baseline 2 weeks 4 weeks 6 weels & weeks

Test vs, Control

0.164 0.454 0.003= 0004+ 0.001=

sSignificantly different at p<0.05 compared with control group

Le value (A L)

66

G2

Gl

[<14)

s Tesl Eraup —Contral Eroup

*
L]

t T -‘T

Bazeline 2 weeks 4 weeks 6 weeks B weeks

< Changes of skin lightness (L* value) following 8 consecutive

weeks application of test and control products >
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@ I FM(TA® value) &M

<Statistical analysis of skin color (ITA® value) between control and test groups >

Group Baseline 2 weeks 4 weeks 6 woeks B weeks

Test vs. Control 0.075 0.782 0.021= 0.645 0.023=+

sSignificantly different at 0,05 compared with control group
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AHHEAY BEIM Q%F

ANgAE | fForeEldels) HqsaFade] R elMas Yrhag
Az 21d | dlxololulo]e 4 HA} kT | 2023, 03, 13 - 2023, 05. 26
ANE7 R | FH84 bR Bigl 20023, 07. 21
AUEY | & Age dud BasPdzol ol o4 MYAE daez A9AE
et o3 v MESE Hohehr) 9gold),
AW | L AR d A 9 4 Fitzpatrick skin type 8¢ oel g 93 elglol
O s Velz 7lo] £ 93%a 5 444856 ¢l 43~59 A
(BT 51,044,234 432 A4 g 239
2. 47 71k 107 (A2, AR B, AR 2, 45, 67 9 BT ¥
3. AlY AF
(1) AlgEs, &5¢Ede}, Lab No. SIZ30303-11)
P AR A R SESESE 19 B
(2) =3P, 5delde HEE, Lab No. S1230303-1P2)
 REd e A/ET Y SEFSE HR
4. MEo) g4 EA
5. W7l W ¥ AYESAd Mgy AYA4EE 4 F olFAPA T3
3 Ao mal AgANED] J2AMEL Zdz} F, L5 AHEH] AlRE
ER gich mrke A #1d AME 23, 43, 67 B 8T F A M
obm7}, Wapd # 4, o8 urrlLe value) B U R A(ITA* value) &3,
gl zlof] ofgt AR g W ofabale WaE Hajais] g,
A4 E 5% 1. A48 384 8334
B ApolE] AbeEEsd dHEe ANF AR 3 A @A paired rrest
-2 ol fdle REMEgen, BM An £ebH5 fdepd =2, Wi
B7(Le valye) TPl FEFFo] 01 ol4er TIAE UF
a5, TEAITAY value) FEPE = FYde] 01 vistez F34
& gEelr) £ale Aog wosidcdg,
2. a4 aEe Betmlr £4

(1) Hopapzh Mg £4

F owzarg] AEkE E4YE Inwaclass correlation coefficient{ICC)
A& ojgsiglen, £4 HE ¥ A4 0985 d=e 3§
0.9802A4 0.8 o] doz NN Algae g JAE%UT
(2) 374 4

HA5F4d B4 Shapiro-Wilks test WM& ol83don, &4 #Ag
NEEH dz2d EF #25Fo 0.05 oldeg #0sHe AF4dE
st Ao s fidEeld.

(3) 2 ~3E A% o v

t Add AF WwE g delsrt M8SAYPSE ReY AR
AHE-8H RM-ANOVA W& o] &8te] F4istsict.

4 #AMg, ANYETE AF AH 8T F AEdM #9s FEHER
st MUEH2M(E<0.06), MHEL 523%% dade] Ay

B A i L (S S

I DERMAPO
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(4) 2 A3E = vz

Z Add 27 d=zE AF A d AEd8 Fa5FEel 03TTEM
0.1 oloz elxeir]e] dolej7 HRZ Y 249 B4 AJese
RM-ANOVA %y-& ojl#sle B4s5ict

£4 d3 AF A2 BF ¥ A4 ANEEY AArIFAER
tl=wel vld FaskA A5 oH0.05).

.oagd A £

(1 374 24

Hd EAHL Shapiro-Wilks test #H¥E ojf3iged, 24 As
NEZY #9FF0] 005 ojde T WolEo] AFAHAE XS o
Bestdn, dxgy F$ fF2d5F0 005 vigtez Sol=o] AFHLE
g £ FoE fosiqd

(2) Z+ 2138 ¥ ¢ du

Z Add AF w3 dE= NEFY HAE: IvdE BEHIoE
deolg7 wES3PsHE 249 HF: AESE RM-ANOVA WY&
ol &sla] E43dn, dizFy HE FT4E THFHA EsA7
Wilcoxon signed-ranks test(A}¥ 82 3%: Bonferroni correction}® H&
st

B4 dAu AETE dF A 47 657 9 37 F A HE4M ded
A7 FregstA AdEAod(p<n.05), HEEL 22 0.66%, 0.83% =
L12%%ich d=F9] F§ #oig s gigid

(3) Z+ Aldd 27 vl

zZ+ A@d 2T "HzEze AF AE # AHE494H F25E0] 019024
0.1 ojog #9ls]g]7]¢] RM-ANOVA & o] &5l B39
24 A, AE MR 45, 6F 9 87 F AAHM AETy @dd
A7 2y v# st A8 828K e<0.05).

. T E uh7](L+ value) B4

(1) 374 4

H4d $4€ Shapiro-Wilks test W& olfsjien, ¥4 A}
AMZ9 ForEe] 0.05 vjRes WS FwAd: HHEA Es=
oz Bosun, d=2F9 FF FFEol 0.05 ojdoz #WHq
A4 & &= Aoz AGHYUD

(2) Z+ A HE AF B34 H=

Z A3d #AF dg dag Agcd #F: FvEE 45SA
39 71l Wilcoxon signed-ranks testlA} 3% 3H: Bonferroni correct
ion}g HESNZ, 9L AS FAdE wFHEE HolHAL
HEZASE 259 F4 AHEE RM-ANOVA RS o438
439,

Y 23, AEZL 4AF A 23 43 67 H 3F F AFEdA A%
8717 wolsiAd Ad=EHA N (005, AEEL FF 0.26%, 0.75%,
1.07% % 143%5%. d=2T9 BT AF AL 65F F MFdM A7
9717t w28 A Ln(p<0.05), AHEE D34FTT

(3) & A3d € vz

Z A9 T dEZE AF AE A AE9H FwElaTel 0164EA
0.1 o3z §205HS17]¢ RM-ANOVA W2 o] &dfo] Yaisich
4 23 AF A 45 6T 9 8F F A EAM AETY AR
izt dzTel vls FasA A d =205 p<0.05).

s DExMAP=O
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5. HEAITA® value) ¥4
() 374 24
A7 42 Shapiro-Wilks test P& olf33ien, £4 HH
A7 dE=F EF #Fo+F D05 oo HiHe Hp 4
gEa= oy poagn,
(2) 2z} A3 A% 935 vz
zt A@d AF g vaE dHiHr WaSYsE 2549 A
ALEEH= RM-ANOVA & ol &3o #4431
24 3%, NETe MF A 47 R BF F A HYAM m§Ho)
wo8Ad AdsAed(p<0.05). AHES Zz 239% 2 4.03%AG.
= 4% Fo4¢ ¥ gl
(3) & A3y 20 w2
7 Al 20 HEE AF A A AlddA 0.075EM 0.01 Ve
BRAE 271 ANCOVA g2 ol&de] E4s5%.
BY 23 4F A 4F 9 BF T AH M AETe vXde]
T dd FoldkA RMEUHp0.05).

6. FEAH 2lg 2897
(1) Eed) g9 4797 5 79 e+ gitd 2] A4
Chi-Square test & AH3-8%la, 7ldivier} suo Za de] Mg
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2.3. &4 EH—hL(kIH:’—)

74, In silico A& 0|28t Human EHHA EX 2A
1) In silico 2M& o|&st 8% o|d &7 =22 Human EHEZA T™ 24
- Fo0|Zo| &RE coixolo| stetEe FEXM EMof| Z2AHMAM EF cHiz
=HMs JtsMol J>= K| in silico protein target prediction2 Ol 230 AM

Target Classes
Top 15
20.0%
Top 25
Top 50 6.7%
All 6.7%
Coixol 20.0%
(o]
0 Nk, 13.3%
o]
HN 6.7%
6.7%
6.7% 6.7%
B Proease W Oxidoreductase B Enzyme
@ Kinase B Eraser B Undlassified prolein
[ Famiy C G protein-coupled receptor [l Famiy A G protein-coupled receptor | Lyase
[ Other cytosolic protein
A
Known
Target ChEMBL ID Target Class Probability* actives
name D 3D/2D
( )
I Calpain 1 CAPN1 PO7384 CHEMBL3891 Protease :\ 1/0 &
Dihydrofolate reductase (by homoiogy) DHFR P00374 CHEMBL202 Oxidoreductase :l 2000 &
Leukocyte common antigen PTPRC POBSTS  CHEMBL3243 Enzyme .:I 16/0 &
c-Jun N-terminal kinase 1 MAPKE  P45983 CHEMBL2276 Kinase -:] 52/0 &
c-Jun N-terminal kinase 3 MAPK10 P53779 CHEMBL2637 Kinase .:] 2710 &
Histone deacetylase 3 HDAC3 015379 CHEMBL1829 Eraser .:] 210 &
Histone deacetylase 2 HDAC2 Q92768 CHEMBL1937 Eraser :l 3/0 &
Histone deacetylase 1 HDAC1 Q13547 CHEMBL325  Eraser Z 7/10 &
CDGSH iron-sulfur domain-containing protein 1 CIsD1 QENZ45 CHEMBL1785168 Unclassified protein : 10 &
CEas = Family C G protein: " +
Metabotropic glutamate receptor 4 GRM4 Q14833 CHEMBL2736 couplad neceplor : 23/0 &
Adenosine A2a receptor ADORA2A P29274  CHEMBL251 FamilyAG protein- 52/0 &
Carbonic anhydrase || CA2 PO0918  CHEMBL205 Lyase .:I 102/0 &
CDK2 P24941 ~ =
Cyclin-dependent kinase 2/cyclin A CCNA1 | P78366 CHEMBL2094128 Omer cytosolic .j 20/0 &
CCNA2  P20248 pros
~OK S CDKg PS07S0 211138g Other cytosolic e 5
Serine/threonine-protein kinase Aurora-A AURKA 014965 CHEMBL4722 Kinase 9/0 &
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— Coixolof| e|aiM =& & = U= iz s JF35F st 23 kinase family2}t eraser familyo|

= /|
— Coixolo] =&gt JtsMo| U= CHEE = F calpain 12| 4%, &2 AX X[Fo

- c¢—JUN-N-terminal kinase (IJNK) 1/32] Z<S melanocyte % keratinocyteo| M
tyrosinase2| wdin FESoted FMAL 2hH
Mof 2|5tH Coixol2 JNK1 2 UNK3S

g JtsMdo| U= CHElE =

o o — 1=

N7 EX 2XHS0| Heolg
20| ol Coixolol BHRE0f 7| B 20 SlofAl ZAEH A

™
AMEME et &S unbiased approach(BlH|O|E 2AM)o 2 HHLQ|SIH &AM

. BaaP2 PPPIRIB
) £

SNCAP
Y

2) In silico Mg o|&st F ol &7 =& 2| Human A E& FAM(Vanillic acid)
- 2F0[Zo| 7= vanillic acido| =+t
=HMs JlsMol U= X| in silico protein target predictiong Ol 3 A EA48H (human
protein database 0|&)
— Vanillic acidoll 2|siM =& & £ U= ot AS OFst s Z3) lyase familyo| 22

oiste o|E oz o5

o a
- Vanilic acid7t ZHg 7h540| Sl SHIA S & ulfratel MFHel MEMol s
e MEHS of, mF 2o DR et FSMMT U™ AmMo| s

Matrix metallo proteinase (MMP) family2 L}EF=H(MMP1, MMP2, MMP8, MMP9).
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Top 15

Top 25
Top 50 0.0%
All
6.7%
H.C
\O
0,
i 6.7%
6.7%
(8]
B Lyase B Enzyme B Secreled protein
I Transferase
OH
N 7
c iprot Known
Target - ChEMBL ID Target Class Probability* actives
Lysine-specific demethylase 4D-like KDM4E B2RXH2 CHEMBL1293226 Eraser .‘: 4/10 &
Lysine-specific demethylase 4A KDM4A 075184 CHEMBL5896 Eraser .: 410 &
Lysine-specific demethylase 3A KDM3A  QEY4C1 CHEMBL1938209 Eraser .: 2/0 &
Lysine-specific demethylase 68 KDMEB 015054 CHEMBL1938211 Eraser .: 2/0 &
Alpha-ketoglutarate-dependent dioxygenase FTO FTO QOCOB1 CHEMBL2331065 Oxidoreductase .: 2/0 &
Lysine-specific demethylase 4C KDM4C  Q9H3R0 CHEMBLB175 Eraser .: 4/0 &
Tyrosine-protein kinase FYN FYN POB241 CHEMBL1841 Kinase .: 211 &
Tyrosine-protein kinase LCK LCK P0B239 CHEMBL258 Kinase Z 212 &
Fructose-1,6-bisphosphatase FBP1 P09467 CHEMBL3975 Enzyme : 13/0 &
Aldo-keto-reductase family 1 member C3 AKR1C3  P42330 CHEMBL4681 Enzyme Z 5118 &
Lysine-specific demethylase 2A KDM2A  QOY2K7 CHEMBL1938210 Eraser : 3/0 &
l Matrix metalloproteinase 9 I MMPS P14780 CHEMBL321  Protease : 2/0 &
I Matrix metalloproteinase 1 I MMP1 P03956  CHEMBL332 Protease :] 2/0 &
| watix metaiioproteinase 2 | MMP2  P08253  CHEMBLII3 Protease W ] s
I Matrix metalloproteinase 8 I MMPE P22894 CHEMBL4588 Protease .:l 1/0 &
HIN H S A o| = = = 1 |:| = il ol =
Vanillic acidZ7t =&g 7540| A= A = T mFstet ZFAMel HdaMol U=
S XM Clx =] k=) S
MMP1t MMP22| CHHA MSMEH A 242 AAI”H(human protein databaseOllA AA[)
M=) n o I 5l5) = o
- L[R5t 2kH COL1A1, COL1A2, IGF &t el als xatst 7| &of eirl A+ 2 ot
s i =
kst A M EAS0| =elE
o O S o [=] = CFx [m} =]
- 25 0/Zdl Vanillic acid7t g7=0f JUA7| 2o 2ol EAME MSHEMA 2 ofF
= Sl v = Skt & = S =35F ol =
cotAof M EAM SO et E0tE CrYsh WHHo R A3 HeIt /U3
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MMP2 2h3 human CHEEE HEQIS

MMP1 2t human THEE JELT
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2) Ferric reducing antioxidant power(FRAP) &tels &H
- SF0[ZFEE, sF0AUEFEE 2 O EE=59 izt 242 FRAP &s 5
Mg 55t EA5I%Ct FRAP &els2 EA fraction0l fol&oz T =2 M8
LIERL D OckE 2 2= BuOH fraction, Water fraction, 2F0|dwUaF&==E, 870/
FEE T2=Z #EIxeni MC fractiono| 7HaF 2 Mg LIERfUCE FEHHo=z
DPPH 2iC|ZE &M 53 FRAP S22 9 FAleH &2 LiEl = AdE =elstict

Ferrous equivalents (mM)

@
*
*
*

®

Fkk

@
3

Hokk

N

Ferrous equivalents (mM)
IS
Ferrous equivalents (mM)
»

Ferrous equivalents (mM)
IS

o
o

o

N e

S IENCI S

Vitamin C (ppm) MC fraction (ppm)

3

3
=
3

®
=3

8
2

Hkek

N
8

*kk

Ferrous equivalents (mM)
N
8

Ferrous equivalents (mM)
S
Ferrous equivalents (mM)

o

SN e e e

EA fraction (ppm)

£=, sT0|dYEFE=S

1

(7ol

3) Mushroom tyrosinase A3l &AM =%

Tyrosinase= HzZl- MstMof| 205t 24ZM tyrosine2 7|22 3510 DOPAZ
MEHA7|of LtolZt DOPA quinone2Z AMstA|Z|= 2 gdel a4 HgE 510
HelHlg MMoict SFoldFEE, sFo/ddEFEE ¥ 1 2==o ost
tyrosinase Aall &AM S FX5H7| 15101 mushroom tyrosinaseol|l 2|t L-tyrosine<]
Mt HEE =X CE 1 Z 1 BuOH fractiont MC fractionel 400 ppm &=of
M Zt2ZE 78%, 47%2 welXMel KXo ZaE LERCE o2{st AIE diEgoe=z
BuOH fraction 2 MA fraction2 tyrosinase ZMS XNaA|ZA2ZM et AMEHM
Mool Fets F= HWeR HME = Ak

% of control

% of control

[Cell-free systemS 0|26t &

200
*kk

S [
€ €
[*] o
o o
- -
(<] (<]
BES ES

PO O

MC fraction (ppm)
*kdk KKk
§ § * *
€ €
o o
o o
s s
B 2
S & & & O
oo‘\ S S & & ooé NIRRT I I S R R N
Water fraction (ppm) BuOH fraction (ppm) EA fraction (ppm)
=0 oo Sx=92 O Hs =
FoldFEEE, SF0kdeeFESE 32 O 2E122| mushroom tyrosinase 28| &1}



Ct. a—MSHoll 2|5} XI== B16F10 melanoma cellsOllA R 0|UAFEEE, 8Fo0|dUaFE
HalH M AX &5 &l

= % 1 FE=9

1) MTS assayS O|&%t B16F10 AM|xE
- SR0|4FES, SFOILLEFS
=X 08 E =Alst7| s MT
1x10* cells/well2 seeding 8t & 8F0|UFEE,
=252 SEEE 24A|7F St XM2|5to] M= dEE =
2 200 ppm, MC fraction® 100 ppm, EA fraction® 50 ppm O|A&2Z X 2|
M Mz MEg0| RoMoz ZASIPL, gFo|dLUsFEE, Water fractio
BuOH fraction2 EIEH 200 ppmZ7tX| M= %/}J% L ASS =elskct
6—-wello| B16F10% 1x10* cells/well2 seeding gt & A|2E2 a-MSHE .3:.*771
25 e f Fo0|4FES, BUOH 2 MC fraction® 50 ppmolM M=Z SMS
Hg =9 |3P°°'EF olgfst Z2MtE EUH=E 2 FEE1} E2HEE2 sEE M= HE
!

—
Mol 2 ¥g2 olAx| g S5

=
= ¥ 1 F==50| B16F10 M=ol SA4S LIE
S

mjo o
o
oy
=
fol
b
]
Mo
I
i

ol

-]
0 Mo mo

-_-—
m
—_
—
==
Rl
oI
-

[
S

aul
T

I]

0

= =5 = g8R0/dFEZEE 15 ppm, 870/

foir 0

200 ppm, MC fraction 15 ppm, Water fraction 200 ppm, BuOH fraction
2 EA fraction 50 ppm O|LfZ AMAX st F7| AdS Zl st

=
L

T
3 o|>4

—_—

(&)}
i)
i)

1501 1504 1501

P il *

100 1004 100

o
o
1
o
hd

Cell viability
(% of control)
8

Cell viability
(% of control)
Cell viability
(% of control)

N R S
P

MC fraction (ppm)

1501 1501 1501

100 100 100

o
?

Cell viability
(3]
?

(% of control)
Cell viability
(% of control)
Cell viability
(% of control)
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#2012
Ea

200 ppm 100 ppm 50 ppm 10ppm

3 days

Arbutin 200 ppm

MC5 ppm MC 15 ppm BUOH 15 ppm BuOH 50 ppm BUOH 200 ppm BUOH 15 ppm BUOH 50 ppm BUOH 200 ppm

50, BUOH fraction 5, 15 ppm 2 2 A H Y

50 ppm — Cytotoxicity > BuOH fraction 5,15 ppm S = H# F¥

[8F0|ZdFZEE, MC, BuOH fraction MZ SA ApAl]

2
- H2lHd2 tyrosinase 222 MM S Soll ME 27|22l ribosomedi| Al A= 7] Al
25t tyrosinase 225 ol oto|cite] 2E QI tyrosinedlA ZE CHAIS| SHM S

==, EF0dEaFEE 4 O 2
=
=

N 2 =

S22 MC fraction, EF0|ZFE=E2 =22 RoFol AN ZMHs LIEHCH
BuOH fraction, MC fraction & SFO0|LFEE 2l

M Z2M ALZE= arbutinddl B3l 250 s &elstct.

Melanin content

VUYL A

300- o

Measurement of melanin in culture media

WL VR VB PR
L8R LT TLE
W R R R VR )

30

% of control
H
% of control
3
*
% of control

% of control
8

& < & S I
ST & EF S
B s & \

o o & P S &
% % % RS
& & & i
oF &

&

i_’/cW!V' uj" :{ “‘

% of control
% of control

% of control
% of control




3) a-MSHZ A==l B16F10 melanoma Ml ZoflA] BuOH fraction2 melanogenesis &

m

RNA 23 24

M2l MSHM2 melanocytedl M E0|M o2 Yhsi == tyrosinase, TRP-1, TRP-2,
MITFOl 2lsf =H == Saet Melx &8s Sof mEEch w2t B16F10 Az
BuOH fractiong 1A|ZF &¢F MAElet = o-MSHE 3¥ L= 42 2 X 2[5t
tyrosinase, TRP-1, TRP-2 2% MITF2] mRNA & o a2 =helstict.
B16F10 M=ol BuOH fractiont a-MSHE 3¢ &¢t XMz|st Z31t MITF mRNA 2&
0| 15 ppmOlAl o—MSH Eth= X z|Zoll HlsH FelMez 245t 1, BuOH fraction
ot a-MSHE 42 =9t Xz2|lst Z2} tyrosinase mMRNA 2840 15 ppmolM a-MSH

—

Tyrosinase MRNA expression
(Nomalized by GAPDH)

BuOH (ppm) - - 5 15 BuOH (ppm) - - 5 15 BuOH (ppm)
a-MSH (250 nM) - + + + a-MSH (250 nM) - +

@

4

5x10* cells/well — 3 days

2.0 2.
k #i

1.5: 1.

. 1.4

0.5 0.

X 0.

o

2:

TRP-1 mRNA expression
(Nomalized by GAPDH)
o = = N N
TRP-2 mRNA expression
(Nomalized by GAPDH)
B
MITF mRNA expression
(Nomalized by GAPDH)

0 0.0- 0.0-
5 15 BuOH (ppm)

*
5 15
+ o-MSH (250 nM) - + + + a-MSH (250 nM) + + +

Tyrosinase mRNA expression
(Nomalized by GAPDH)

BuOH (ppm) - - 5 15 BuOH (ppm) - - 5 15
a-MSH (250 nM) - + + + a-MSH (250 nM) - + + +  a-MSH (250nM) - + + + @-MSH (250 nM) - + + +

1x10* cells/well - 4 days

@
3*
3*
*

o
o

o

ES

2
2
2

~
e
o

e

o

o
g
(Nomalized by GAPDH)

TRP-1 mRNA expression

(Nomalized by GAPDH)

TRP-2 mRNA expression
MITF mRNA expression
(Nomalized by GAPDH)

3
°

°

3

>
o
>

BUuOH (ppm) - - 5 15 BuOH (ppm) - - 5 15

[a-MSHZ AI== B16F10 melanoma cellsoll M tyrosinase, TRP-1, TRP-2 & MITF<2|

mRNA 284 ==0of st BuOH fraction® &2}]

4) Immunofluorescence stainingS &8t MITF translocation activity &4

B16F10 M=ol a-MSHE Xz|stH cAMPe| ol J7tsHA = o, o|= £

Z 50 CREBE &M3A|7|1l &M3stEl CREB= MITFe 2eis REstct MITF=
tyrosinaseE H|Xeh Bl A 2 F4 W9 MARIKIZEAM "t M50
WS A2 24 S3tof| 7|08ttt BuOH fractionO| B16F10 M Zo|A a-MSHZ
A=FE MITF mRNA 23S M st A2 2elstIct. BuOH fractionO| Al ZZ of| A
o= MITFL| translocationg <M st=X EItst?| 28l immunofluorescence
stainingg FTdsIUCE I ZAo tf=TFolM MITF= tHEE MEZofAM ZEE dhH
a—MSH Xzlol 2|5 MITHZ}F {22 translocation =A20{ BuOH XMzl & MITF=
M=ZZoM tHEE d&E A2 elsiict olz{s Z2= BuOH fraction0| M=ZZ
ol M 2 29| MITF translocation2 M &2 LtEH{DY, O[= BuOH fraction0| MITF

b

gMato| A E Sof Watd dMEao WHS AMEES AlAletch.



BuOH 5 ppm + BuOH 15 ppm +
1 M o-MSH 1 pM o-MSH

Control 1 pM o-MSH

[BuOH fraction0| a—MSHZ A}==l B16F10 melanoma cellsOllA MITF2| translocationoi|

0|x|= Fe¥]

HE, UVBOl 2|5 AX}== HaCaT keratinocytes 2 Hs68 fibroblastsdlM SF0|UFEE

FoldLdeFzEE 4 1 2229 F& dH 25 ol

S 0|28t HaCaT & Hs68 M=Z =4 =7

- SF0|dFEE, sFodUdsagFEE Y 1O 2=EES0| HaCaT keratinocytes %

Hs68 fibroblastsol —M}DE LIEFLH=X] {FE Z=A}SH| 25l HaCaT keratinocytes
5 Hs68 fibroblastsoll |Z

HE 24A|2F 3¢t M2|gh & MTS assa ol

M ZollM BuOH fraction2 Z|CH 100 pmeW =ME LERAX| 2AAUCH Hs68 M=

olM MC fraction2 100 ppm O|M2Z ME[SIUS I ME Y&=80| ReHo=z Z

Mo

2510, 8FRo|AdFEE, 8FRu|dYSFES, Water fraction, BuOH fraction &
EA fraction® Z|f 100 ppm 7Z7HX| SMS LIEILIX] &tch olz{st Z1tE EZ
7 ==

£227 2SS0 552 NI MZE8 U BN 2 ¥¥2 olxx s 5E

, HaCaT AM|=ZoflA] BuOH fraction® 100 ppm OlIth, Hs68 MIZOoAM MC fraction
50 ppm, SF0|ULFEE, S8F0|UdYSFEE, Water fraction, BuOH fraction
EA fraction® 500 ppm O|UZ AX™35I0{ FI} AHS RS C

=

0 rjo N J

oo
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(a)

(b)

[BUOH fraction0| UVBZ AI== HaCaT keratinocytesO®l Al filaggrin, MMP—1, Nrf2

HaCaT Hs68
150 150
2% Eg ¥ X
0
0
MG L S S S e
Butanol fraction (ppm)
MC fraction (ppm)
150
%:Z 100 EE 100 E‘g 100
Zs £s 23
Sg % 3o 5 3o ®
0
S b R e
Water fraction (ppm) BuOH fraction (ppm) EA fraction (ppm)
sFo0|dFE=E, gFodUaFEE Y O 22=0| (a) HaCaT keratinocytes2t (b) Hs68
fibroblastse| MZg0| o|x[= A&
2) UVBZ X}== HaCaT keratinocytesollA BuOH fraction®l filaggrin, MMP-1, Nrf2,
HO-1 mRNA 23 24
- Type |, IIF S8 235 5h= collagenase?! MMP-1, gatal S XFRl Nrf2, HO-12]
MRNA 281 S real-time PCRS &3l & st 21 Reldol uhsd HeE 2ele 4= gl
ch (a2 7). o& z#He| F 6t elXtel filaggrin® BuOH fraction 100 ppm2| = =0
A UVB Z=ALZof| H|dl 1.68] A= mRNA &30| S7tst= HS =elsiict (a8 7).
olz{st Z1t= BuOH fraction0] ZASEMMESHAM filaggrin UsiE SIHAIZ 2 Z M
2o =& otf s 3, TF A=zl X 39 x| E5 252 7HE = USS
o|o|stct,
H 1.5 159 159 1.5
3z o sE §%
[ 88 w8 ug
a? g g9 g9
xe g 2 101 5 <101 5 101
> 5> g X 2
g2 <2 52 )
£ £ i 23 £ o
ES £3 05 Eg0s| | 205
Sk v E SE -
g2 =2 2z 02
£ oo z 00 00
Q v e N3 ((\ e a2 &
) & & ) & ) & N
¢ 9 L L ¢ ¢ R L f d Q Q
RSN R RN Qog PO
o @ g AN &
S
S S & F & N o

HO-12] mRNA g&dof o|x|& ¥
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ot. LPSoil

1 fraction®|
1) MTS assay=

olalf AF== RAW264.7 macrophagyollAl 8F0|UdFEEE, 8F0|

Sk
S

ol

St RAW264.7 Mx =M =3
BuOH, MC, EA % Water fraction0| RAW264.7 M|=oi 0O
517 2ol MTS assayE 0|&3st0{ M= MEZSS
fraction2 100 ppm 7HX| M=Z MZ=gO|
ppm, EA fraction2 100 ppm2Z X2l Al ME M=EF

ob

g5 &=
0

=
S
R=3

P2 el PN

, MC fraction2 200

Of Z2stes AoZ LIEMR

5]

Cl. EESH LPSZ A== RAW264.7 M ZO|Al BuOH, MC, EA 2! Water fraction2|
NEZES 558 =elsty| 26 M=z MEge| WaE FFoct 1 Ao
BuOH, EA, Water fraction2 100 ppm 7HX| M=E MZE=g0| ZASHK| UUonq,
MC fraction® 100 ppm2 2 Xzl Al Mz ME=g0| ULdl= HA2=2 LIEMGCE
olz{st Z3tE EUZ R2=E2 s M=EZ =g ¢ Zao 2 HE:s o|x|X|

o= &s& &, BuOH fraction 100 ppm, MC fraction 50 ppm, EA fraction 100
ppm 2 Water fraction 100 ppm O|LH 2 MASI0] FII A S RS CH

Q
-

Cell viability
(% of control)

Cell viability
(% of control)
g

@
-

2

(b)

Cell viability
(% of control)

Cell viability

(% of control)

L R N S S SR S P P
TS ) A R <

BuOH fraction (ppm) +LPS 500 ng/ml

BUOH fraction (ppm) MC fraction (ppm)

Cell viability
(% of control)
Cell viability
(% of control)
Cell viability
(% of control)

°

QS
@

%3 » > ° o » S $
oV voe P

EA fraction (ppm) Water fraction (ppm)

4o

[&

2)

UVBZ X}=E

=
=

2 2&2 250 RAW264.7 macrophage2|

M=

HF %13!:

7FE

2 =0f o]

—
—

njZeEF ]

RAW?264.7 M|3Z0AM BuOH, MC, Water, EA fraction® TNF-a,
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Xt. RNA Sequencing H!H[O|E| 24
1) RNA Sequencing
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3) RNA Sequencing Z 1} 24
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- 9 I8 2 RAW264.7 o3 2 ItX| M=ol LPSE XMz|gt 21t X2I5HK| 22 2 & 87
|z HEF=E= MC fractions iiﬂl?i T2 HWIS o, LPSol &0l HIGHAM,
chemokine signaling &2 AMSHMEXMAH 7| FSHet HEE LIEf o MEMOZE F&
£ XMzl I8olM RasGRP2 %QI FHX daste deg LiER oo,

GB-gammag?el F8Al= S716k= A& LIEt.

*
Iz
il
°

o
Jm
0x
AT
1x

Zt. In silico 2M& 0| &%t 8F0|d Tl HEFES EA 28| & ME

ferulic acid
=N
I\ indole-2-acetic acid G77-28-2(Major
0 H’I“O G77-30-3 sl
G77-32-2
mAlJ i\

gt

5004

L T L L L P
0o 50 10.0 15.0 0.0
mALl

HO

H thymidine vanillic acid G77-30-1
G77-32-1 G77-28-1

S L T T T T BT R, AT O TR0 TR L [t A, E T P TR
300 3.0 400 450 0.0 B0 min

caffeio acid

gFo|Z&iX|eeFEE  EA  fractionolM  LIERH  HEMl  SEE 67}II(Uridine

Indole—3—acetic acid, Ferulic acid, Thymidine, Vanillic Acid, Caffeic Acid)E In silico &4
Solf ofef et Zo| LiEHH.

1) Docking simulation2 0|28} protein—ligand & & o=

sF0|d&EHX LY e FEE EA fraction | Z&= o4M 71X =2 steH=E 67HK|E Tyrosinase2t
of Agt FStEE o E3517| ?l8il Autodock VinagE 0| &35t S. O] steE=2 Tyrosinase?| o
A=z & 22{Zl Kojic acid2t Arbutinzt &4 2ME. Tyrosinasel| Z& £<lolM 0] slgt=2=

ac
of Zet x5 oS5ty =Z H+E H|USIUS.
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@) Hojic acid fe} Feyulic acid

{6} Arbustin i Thyrnidine

Locking soove of Arbutin: -5.7 keadfmed

5] Uririne g} Vaniltic Ackd

Docking soore of Uridine: - 5.7 hoadfoned Dorking score of Vanitic Add: -5 leelfmnl

(} indole-Boacetic acid L] Catfeic Acid

Dogking sowrn of dole-3 agid T80 Dacking sonve of Caffele Ackd; 0.2 kpel/mal

Docking simulation. (a) Kojic acid, (b) Arbutin, (C) Uridine, (d) Indole—3—acetic acid,
(e) Ferulic acid, (f) Thymidine, (g) Vanillic Acid, (h) Caffeic Acid

Tyrosinase2| Z¢gt 22lollM o stetE=2 2o 25 E oSste £Z MsE dH|Wst¥s. Z 1t
Moz Kojic acid= —5.4 kcal/mol, Arbutin® -5.7 kcal/mol, Uridine2 -5.

7 kcal/mol,
Indole—3-acetic acid2 -=7.0 kcal/mol, Ferulic acid2 -6.4 kcal/mol, Thymidine2 -5.7

kcal/mol, Vanillic Acid2 —6.2 kcal/mol, Caffeic Acid2 —6.2 kcal/mole| Z & &stEE LIEMY
lend, ol= Kojic acid?t Arbutin2Cct =L} H| st ZOE H0{EF. ol= 2F0|d 229 3i&

2=0| 42 st Tyrosinase MMz 22 = USS AlALE.
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2) Pharmacophore &4

Tyrosinasell SR 0|Ud&HX|UEFEE EA fractionel stghE 7He| At THoiE 242 Ligand
Scout 4.4 2ZEQ|0{E 0|35t0] FAHERAYS.

Kojic acid {e} Ferulic neid

[T} a0
A |

Asbutin
=
- o 4 _‘@L
CT 4 -
T
Uriding {g Vanitlic Acid
“aD A HM
= w5 T i
" ) P
] -0 ——
— ..v~o"(‘_\_{u -
T N & -
478, z el
T Y s i
WIO B B
WA e R
{d} tndole-3-aceticacid {h} Catfeic Acid

Pharmacophore 4. (a) Kojic acid, (b) Arbutin, (C) Uridine, (d) Indole—3—acetic acid,

(e) Ferulic acid, (f) Thymidine, (g) Vanillic Acid, (h) Caffeic Acid

Tyrosinase2| LM & =2 & 224Xl Kojic acide Tyrosinase Zghofl 2todsh &= U= 3702 =
ZAe =2t 37 =2 B S0{XE JIE.

Tyrosinase2| &AM 2 & 2z
’

A, 570l =42 B S0IAL 171e| wEE MoEtE I TN ASEES HME
Uridine2 6702 =4 At =8, 4702 =2 AT SR, 171e] LHEE MASEES LIEHY
Indole—3-acetic acide 2702| =4 A T2, 174 =2 27 S0{A}L, 171e] WEs 4t
SZEE 2 e &AM MoAES M

Ferulic acide= 4702 =4 e =3, 1712 =2 Ze S0}, 1749 waks MSEE 49
170e] &M ASEZS HMe

Thymidine2 5702 =4 g =8, 3702 =2 Ze S0iAL, 171e] Weks A4SAES o

M st
o 3-



2) Indole—3—acetic acid
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a - A SE A O = A = SE>=
e Vanillic Acide 4742| =2 Zgt =3, 1712 =42 23 30X}, 1749 whaks 3 1719 &
A —_ o = =
T AsEEg d@Mdeh
: Py - A SE AO = A e ) SE>=
» Caffeic Acide 4702 =4 Aet =24, 2712 2 Ze S0AL 1709 weks 3 1742 &
A = o = SE A oo
TM MSEES dME = USS LIE.
—_ : =) s E = d
ot, SwissdockE O| 8¢t §& CHYZE HH o5 &4
1) Uridine
Query Molecule Target Classes
HO e i 46.7%
Top 25 -
Top 50 /_‘\\
All f ‘\
6.7% | r
13.3% 20.0%
13.3%
oo 8 somee @ e
Common Uniprot oIy
Target e "'; ChEMBL ID Target Class Probability™ actives
{3D/2D)
Cytidine deaminase cDA P32320 | CHEMBL4502 | Enzyme E 2702 &
Adenosine deaminase (by homolagy) ADA, PO0213  CHEMBL1910 | Hydrolase E 9/5 ok
Muscle glycogen phospharylase PYGM | P11217 | CHEMBL3526 | Enzyme N ] 6/3 ok
Thymidine kinase, cytosolic TK1 PO4183 | CHEMBL2883 | Transferase N 3/18 o
Thymidylate synthase (by homolagy) TYMS | P04318 | CHEMBL1952 | Transferase D:| 1123 o
Adenosine A1 receptor ADORA1 | P30542 | CHEMBL226 Ej;““YAGPm‘Ei“‘ B ] sk
pled receptor
Thymidine kinase, mitochondrial (by homology) TK2 000142 CHEMBL4530  Enzyme | I 0/24 o
Pyrimidinergic receptor P2Y6 PZRYS | Q15077 | CHEMBLA714 Ejﬁg?rgcgﬁ;f"‘ I ] wamnk
i e e e OGT 015284 | CHEMBL5SSS | Enzyme . ] oz
Beta-hexosaminidase subunit alpha HEXA  P0G365 CHEMBL1250415 Enzyme |:| 170 ok
Beta-N-acetyl-D-hexosaminidase-A/B HEXB  P07685 CHEMBL5877 | Enzyme P 170 &
Bifunctional protein NCOAT oGA 060502 = CHEMBL5921 | Enzyme 3100 &
Carbonic anhydrase Il caz PO0S18 = CHEMBL205 | Lyase a7/0 &
Carbonic anhydrase XII CA12 043570 | CHEMBL3242 | Lyase 36/0 ok
Carbonic anhydrase IX cA9 Q16790  CHEMBL3594 | Lyase 3770 o
Showing 1 to 15 of 100 entries Previous 1 2 3 4 5 6 T Mext
*Probability for the query molecule - assumead as bioactive - to have this protein as target.
e Uridineo| =&& JIs40| &= A= Cytidine deaminases ZMO=Z %tga
7tsdol JtE =5.
. . — = =] — _ = = ; O
e Cytidine deaminase (CDA)= 84+ CiAlof| 2to{5t= &4Z, £35| RNARI DNAL| siAts
=] - L Lo = =
TM5= w2 LE| =0 HEkS o|E. CDAS| XM= oigf Me(xd 2 #He|x AZolM
= = Sl S AL = = — = =]
ZQst dAatg o = Aon{ £5|, CDA YA} &F Zto| EH|= CIFsH Maliod 17}
=] o
= OUS.
L = = Iz = o oo = =
« CDAT &gl & EF22lA(FU)t A E k=22 M2 tHAIAF H|Z2M THAIE 2
H{StA|7] S tM el SETF 2t et 230t Mets[o{ CDA AHMME Salf &etH <
= o = = T L . —_
SEE =01 WME ZaAFI= AE MAHYEF Aol Uridine2l Cytidine deaminase ®X
(=) e SES X AL (=)
g2 & X2 def Z-AHQ 2 0|E F US.



L QueryMolecule I __________ TargetClasses

Top 25 13.3%

HesyOD
Target Common UNPTO!  ChEMBLID  Target Class Probability* e
(3D/2D)
Dual specificiy phosphatase Cdc25A CDC254 P30304 CHEMBL3775 Phosphatase B 1 0/1 &
41/0 &
3138 &
4/0 &
2/0 &
210 &
2/0 &
2/0 &
7 &
6/0 &
4/0 &
510 &
g/2 &
30 &

e Indole-3-acetic acidoll 2[siA] =& & £ U= HHES OESH & 23 protease family,
kinase family, eraser family &2 ©MZ H&S 0|2 HeZ o FE
* Indole—-3—acetic acido|] =& & 740l U= HHEE F Cal

e el paine Nassar2| o170l 2|5}
o T2 MY X 7ol ctA SoF AXMEHAS 2 LM MT M FE XS 0| Mot en] A

o
BeozE = MY ST 3k M3 FHUCD HDHAS.
= )

e Cyclooxygenase—2 (COX-2)= AtX x| g7t s A| FEE= WS &5, ulf ALK X|
7ol 52 F UCh= Futagamiel AT7F U220, Leel| AF0|A= COX-2 X H T} |
procollagen®t caveolin-12| &S =X ZA LR LSIE =M = rct= & T Fof of
Sh ChFst A1 US.

e Heat shock protein HSP 90-alpha (Hsp90a)= MAMM Z2| A =&l MXE US &%
o2t BH|=l= 222 0l F4Me 22 24 2 oM MY XFE FIE = JUcte= Lig

AT US.

Serine/threonine—protein kinase PLK12| A< Bu Y et al (2008), Weiss L and Efferth T
(2012), Reagan—Shaw S and Ahmad N (2005), Benoit DS et al (2010) 2| ¢4 7ol 2|5tH
ZO0{E ofRAAM AMEZe MES ZAAF| D, MEAES doZionf k=0 st 2l
FE2 AFS0AM PLK1E AMA|IZH S O Mz Mool M

r°l-

=0l 52 altE EQUZ. =
_l

ZZ0| Indole-3-acetic acid7} /=0 UAZ| 2ol /n siico M S
M=
=

of thet 238 XIlNez AEE et I

Ol
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3) ferulic acid

-
SwissTargetPrediction
m_gm Hawme  FAL  Msip  Dewnbssd Coobeel  Disslssms:
| — 1 E—
L~ = . B O
Tap 28
i i __a"l:::_.: :::"D
\[I—_,_‘_» ‘:_-_;'.‘-]- e e
M
’w.”‘,:_ 13 A% P00
| = - =
"HoLo
Exportresuits B ) [ [ &
Hraw | A8 W anves @
iy i brned
Target Gl UL ChEMOLID  Target Class Probatsiity” actives
I - .- .
- - " -  — “
[¥ T s i [ M & Al —— li‘—l T
" s = - -
L e L T8 [t g A 4 ki - l - ' ]
o ' - K - 1 i
P e p—— MACE i ' EAAEL 32 SEN— l o I b
« ferulic acidoll ol =HE 5 U= YA S TF3tet Z3t, carbonic anhydrase familyoll 7t
T2 gz 0| Ae=E HSEHUS

4)

Carbonic Anhydrase familyZt 7+&F B
Eflo 2 M e o0, Z+Zto| Cl2

_n
(]

c
=
>
Q.
o
o
kA
Jal
ol
N
or
0x
o
30
rir
s
1=
hal
i
OfH
2

T r

Carbonic Anhydrase | (CA )= T2 MEF0lAM LA, O|LMSIEIAE EMMO 2 B stoirt
U AS.

Carbonic Anhydrase IV (CA IV)2F Carbonic Anhydrase Xl (CA Xl)= 2 AlZ&3} H, &%
Ol A L7d=(of, O|&katErA MED M-FHT| A& FX|o 205t 53], Carbonic Anhydrase
IX (CA IX)= & M =Zof|A o] Wzd=o], eF MEZEJL MM SHHME MESIESE 5= A2

st
= .

Ferulic AcidZ} Carbonic Anhydrase familydll 0| x| = H&s HHLSIH 2451, 0|2} 2t
=2 s g8 AS5k= Aol 2edt o] EM1t AS A2 kst =& 2 ME M
Tl z|ofof 3tod, O|E 9l unbiased approach(BlH|0|Ef 2M)E Al2st= ZAo| MAEE

thymidine
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E
é SwissTargetPrediction

Swiss Institute of
Bicinformatics Home FAQ Help Download Contact Disclaimer

This website allows you to estimate the most probable macromolecular targets of a small molecule, assumed as bioactive.
The prediction is founded on a combination of 2D and 3D similarity with a library of 370'000 known actives on more than 3000
proteins from three different species.

The webtool is described in detail here: SwissTargetPrediction: updated data and new features for efficient prediction of protein
targets of small molecules, Nucl. Acids Res. (2019). For technical information about the prediction algorithm, you can refer to:
Shaping the interaction landscape of bioactive molecules, Bioinformatics (2013) 29:3073-3079

Select a species O = D C X oo ®“ = a8
@® Homo sapiens |"'"‘ i)
O Mus musculus & o H
O Rattus norvegicus y: 2
4 CH,
Y HN N
- )\ I A
Paste a SMILES in this box, or draw a molecule O] o N s
[cci=CN(C2CC(D)C(CO)02)C(=0)NCI=0 — k
] d
cl
OH Br
{Can take up to one minute)
0 O0GO0

www.swisstargetprediction.ch®| HA|X|
No similar actives found. No target predicted.

Thymidine® SwissTargetPrediction 2A0jlA oS Ao} T&E=X| 22,
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5) Vanillic acid (7| &0 =Z=&t=l

HE)

Top 15
Top 25
9,
Top 50 S0.0%
All
6.7%
H,C y
’ \0 .
6.7%
HO
6.7%
(0]
B Lyase B Enzyme B Secreled protein
B Transferase
OH
. J
Known
Target m" u“lg'“ ChEMBLID  Target Class Probability" actives
(3D/2D)
Lysine-specific demethylase 4D-like KDM4E  B2RXH2 CHEMBL1283226 Eraser i:l 4/0 &
Lysine-specific demethylase 4A KDM4A  O75164 CHEMBLS896 Eraser i’ 4/0 &
Lysine-specific demethylase 3A KDM3A  QO9Y4C1 CHEMBL1938209 Eraser :I 210 &
Lysine-specific demethylase 6B KDMBB 015054 CHEMBL1938211 Eraser :’ 210 &
Alpha-ketoglutarate-dependent dioxygenase FTO FTO QOCOB1 CHEMBL2331065 Oxidoreductase .: 210 &
Lysine-specific demethylase 4C KDM4C  QSH3R0 CHEMBLB175 Eraser Z 4/0 &
Tyrosine-protein kinase FYN FYN P06241 CHEMBL1841 Kinase .:l 211 &
Tyrosine-protein kinase LCK LCK PO6239 CHEMBL258  Kinase :‘ 212 &
Fructose-1,6-bisphosphatase FBP1 P0O9467 CHEMBL3975 Enzyme :I 3/0 &
Aldo-keto-reductase family 1 member C3 AKR1C3 P42330 CHEMBL4681 Enzyme E 5/18 &
Lysine-specific demethylase 2A KDM2A  QOY2K7T CHEMBL1938210 Eraser :I 310 &
| Matrx metatoproteinase s | MMPS  P14780  CHEMBLI21 Protease W ] s
I Matrix metalloproteinase 1 I MMP1 P03956  CHEMBL332 Protease .: 2/0 &
I Matrix metalioproteinase 2 I MMP2 P0O825 CHEMBL333  Prolease .:l 210 &
I Matrix metalioproteinase 8 I MMPE P22894 CHEMBL4588 Protease .:l 1/0 &
- . = A =] = . =
» Vanillic acidoll 2[ahAM =& 2 £ U= HMAES D53 & 22 lyase familyoll B2 &S
ojal Hoz o=y
. . = —1 =
* Vanillic acid7t =& < 7ts40| e A S T L F et YAl Hdgtdo| A= el
= H = — = = .
Ag MEge o, o F S oy 2 Qs M Y™ EE Aol A= Matrix metallo
proteinase (MMP) family2 WEHH(MMP1, MMP2, MMP8, MMP9).
- . = —— =
* Vanillic acid7t ZHe 7ts40| U= A & F u|Fcstet ZFHA ol 42t 0| = MMP1t
= - = = .
MMP22| CHEZE MSHMEH A 242 MAIEH(human protein databasedilA AA[)
o L3t 23 COL1A1, COL1A2, IGF &t& ch A s Zatst 7[&of YAl 2AF 3 ChFsh
A7 EA 2X1S0| Solg
o : = = = 5 M= =
o S50/Zdl Vanillic acid?t &/=0] A7 2ol oA EME MSHEHAH  uF 5t
Hof Al B Sol tfEt EIIE chst wHom AEY el Us



6)

Caffeic acid
-0 _—
Tog: 25
Top 50
T AN
oH :
L #esyo0
epotiens @ @ B B @
Srm [TE 2 ] =1
Target Common URSrol ChEMBLID  Target Class

Lttt

Caffeic acidoll 2lalfiA] =& & == U= A S OFsE gt Z3} lyase family2l Protease
Hoz of
ol

familyoll 22 d&s ol & =g
Caffeic acidol ZH& Jts540| U= A E F Carbonic anhydrases IX (CA9)2| &< Il
£ AR ARl B Sot $ETIL MESID olSsks BT AHE B £ AUES 7/0f5)
o =& MUS FESCHD L™ JUS.

2l e
o et dRSel &4ut 2o Aokl LM AS. cHE FZXHF Aol 2[5tH Caffeic
7 I A
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of. Drug-likeness & £1tM o F &4 (ADME)

ADME= 2Ate| MEs™ 71241} kst EM S o Fo517| st AN EFE2M Ad=2 &5
(Absorption) & X (Distribution), tHAHMetabolism), B A (Excretion)oll Ci st S-S HIlsto] 2|
kEOoZMO| A JIX|E 1H5= 5%t 4. 70| SR EEES *FEH E

Aol 2735t0] o|tEC 2N HMH T[S &elsh| flof 242l ADME £4& SWISSDOCK

=
ADMEE 0| &5t0 Z4{%t.

1) Uridine

teaos Water Souily
O
" 5 Log = (EB0L) 024
Eolubisty 1.420+02 marl | 5.087a-01 moll
M L L Class Very soluble
| J‘L} e Log 5 4A 512
i Wi g Soiubiaty 1.67e+02 mimil ; T.642-01 malt
i L T Class F——
i Chass Wery sokuble
mEATL rowen  LOD B (SILICOS-T 074
9 Soiutiity 1.350+03 mgiml ; 5. 55e=00 moil
HO T O Clags Solubly
PR

Pharmacchkingics

SMILES OCICEHT OIS CE@NCSaH M0 It eei=00nHc1=0 Gl abzompaon L v
Fh'.-su:n:r-ﬂra Froparias BEE parmaant Ho
Formaia CaH1INZ 0 Mo
Madgcular waighl 244 2 gimal Mo
Hum. heavy atoms 17 Ho
Mum. arom gy Bloms ] Mo
Fraction Cepa 0.56 Mo
Hum. rofatable bonds 2 CYPRAd inhivibee Mo
M - Howd i g Log ¥, (skn permeabon -B.20 cmis
Mum. H-pond donors 4 2
Mhekir Pualactiity 5437 Drugrikenazs
TPEA 12478 & Lipntxl ves U viglation
EipaphaaL Ghose No; 1 wiolation: WLOGP =0 4
Log Py (LOGR) 044 Vathar i
Log P, (PLOGPI -1.58 m L
Maagne Wag
Loy D‘= w [ALOGF) 378 Bioavaiabitty Scors 0.55
133 Mk cinsal Chamisky
-1.38 PAINS 0 sl
159 Brenk 0O abert
Lasaiilanis s No; 1 viclation: M\W<250
Sunthelic scoassindty ATE

A

o 2k=2| S (Absorption) M€ W F& = U= Water Solubility= =tet=0| Sof fofu} &
=020 = JU=XE =olst= d A== =2lsed AMHE (logarithm of the
=S, O Z3 Uridine2 32| 42 "Soluble" ClassZ =t

x4 =3
o I:I
ol 2ol Sali=7| Metste MU 2 SE =0 EH2Z 0[S5H0] Cf

e Lipophilicity2 &3l U stolsh 1} RE X|Fo|A X|et=2ME LIE}
. XSS H 2 U420| ALE2SZE o|RHA MEos Shist M =3t S0{717| 28
Lol EMo|o] X|H+2M0| &2 Uridine2 MEZXHES O &H Exztstol E52 Aoz}
=

o 9oekE THEZX AMHZ 2|5t Druglikeness W7 Sall eU+ECZAL 7|2Mel EM=ES
ZFA=XE 2elst Z1} Uridine2 & 57HK|e| #&l & Lipinski, Veber, Egantt Muegge
HasS B5F pHEs] 27822 MEst X =2HdS 7|tHe = A2t Ghose THEOA

Z10

WLOGP /0| 0.4 o|2te 2 ZH = 0] Uridinel| X|g&=&M0| =1 10 JI245 0| 7P
SA0| =2 Bioavailability Score= 0.5522 XMUtXMol Mi o|2 7tsM2 FSSHX| %42

o o
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2) Indole—3—acetic acid

" @ D *- Wt SosU T

Fharmacokinahcs

Physicochseracal Propesfas

Orugekenocs

Vi

Yo

Medoral Chermslry

» Indole—-3-acetic acid®l pharmacokinetics sectionollA &z TS =322 055

o g &, &

2 JeE JIsM S "WIlsk= druglikenessOoll A

MT & Mueggedl M StLte| | EEALSHO| &l E| Qo]

Bioavailability Score 0.858 22 MZAEst A7 M 0|8ES E0|0{ Indole-3-acetic acide=
7 =

A=EZEAM ALE JHsH0| AUS AR

3) ferulic acid
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@
Heale Waler 5oty
i g o
T Sokd 1.450+00 mgiwl | 735803
a Clas S
: | e Log 5 [A
e ik B56-01 mg. {13
-i:_- gz ELT
"o e = Log & (8L 1.2
“ E 7.55e=0 ) 8307 o
i _;'irmr;ﬂ\:l.’.'lwr
WILES ot i H 303 =00 1 Seepbor High
Frsicochemcl Fropere e b
- 10841004 -
o718 g He
i Mo
VP08 inhisdor Mo
y YAl inFeDAnr L[
|
1 Log & n permaabon £ i ir
N vkt e Orugikaness
froey 8678 ) Lipirvdk: B, 0 vola
Lipophiioty it -
I I m
ol ; Egan &
Log Py (XLOGP
Musgg= Ma 1 wiblabon =200
= WLDF 3 Brasraitabilly Soore OaS
Log & M Mpdonal Chamistry
L St T P s 0 Blsn
Ansu Poim Rrark ¥ aleet michasi_acoapior_1
Leadikenass M, 1 walation Wiw=350
Syl Accassindi 193
HMUHZ SFE 24=0| Moz 0|5st0{ Crekst =&t 7| o2 st MYEEE sh=
H E=(Absoprtion) 25t A2z A& Ferulic Acidel #+=X EMol| Z2Hs 240f 9
5+ Ferulic Acid2| Water Solubility= Solubleol| &5tof, o5& £} A= LogKp -6.43 cm/s
o=z @2 uf Fuds JiEict o 5E.
S 3tetE0| o4E TEEA MEtst EME JHX| LD J=X|E HItst= Druglikeness off o[ st
™, Ferulic Acid= 57X W71 M & & 471X|e] It 7| &E0lM =4=2M 0| 7tsH0| US
Hoz HWitg
=Xt sterE0| oHMsetl gafAel E=R JEE JtsAE "Itste druglikenessoll A
Ferulic Acid= 57FXle] HIF HE & MueggedlA shte| fIHFALSHO| &kl ond
Bioavailability Score 0.858 22 MAS AT x| 0|FEE 2 0|0 Ferulic Acide= HE2A

ALE 7HsHol UAS A2 HIHE
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4) thymidine

Molecule 1 )

ft &0 Werisr Sl by
ik .JLTJ”“ : L :'|:|:
1]
"".'\I_ == - ..:-n.- BV B
f',"—\ , -.u It
%
! Ll
FPharmacokinshes
M sravm k | 'l 5
| fian Cap ¥ Pa o1 ol
F 1 i 3 :.‘-I
: i .|..-'.r'.-l-|lq:?:.- -..- v
HY gan
Log LL M
L TRl B
| BALE i Wedcmal Chemsiry
i 5l I
« =Z|std EAM(Physicochemical Properties) 248 S =29 QAStAM ZM ZHA
(TPSA)2 Toher f|atstd =M EFHX(TPSA)S| 7|F2 TPSA ol 2242 (100A2 0|35}
&4 ZO|F0{X| 11, TPSA Ztol 3™ (140A2 o|4h) stetEe| E7F M1, M=o FopMo| &
OF&!l. Thymidine2l TPSAE= 66.76 A2 2 AHHAM ZEZ2 EM 9 M=o S0M S JIEZHS
2 of AHE
o =Zof XIFAM (Lipophilicity)2 n—octanolzt & Ato[2| 2HiH = (Log Po/w)E O|335t0{ Tt
CtEl. 22 0| n-octanol} Z2 XM 2ojo O & m=ctHd 1 g2 12Ec 310, 2o o
2 ==CctH 12t 22 gh2 718 222 =34 (Water solubility)dlM Log Sat2 stet=2|
Sl E LIEILH = 4E2Z solubility class: Log S scale 7|& Thymidine2 =2M82o =2 LIE}

ot

Solubility class: Log S scale
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5) Vanillic acid
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6) Caffeic acid

- 113 -

Af=EM MU 2opA

job

257 o



~

H @Qé‘" ; Wialer Solubatly

Py ncherracal Pioperis EE perma;
L 4 iln !
a R | P o 0
'S hi
vy . | YPICH Mg
- B ey :
T a
A4 rel
5 i
T e 884 e
e D anuss
e FEk Vi
Lophi: iy
o OSF
Ly (Wi o ¥
Musgge Mo 1 viclabon W
: ¥ .
Log Medional Chomising
T 5 i L
Ll o ] L- 2 [iln plsgtil [}
Letih e r -

Caffeic acids®| pharmacokinetics sectionOl| Al &zt
£ 53 A5 LogKp —-6.58 cm/s 22 Y2 IF FRIMS
AL EetEo| okdstl EabMel kE=2 JiEE JsME "HItske druglikenessoll A
caffeic acid= 57FXle] "Il HE J MueggeollM 3Siutel f|gHAlgto] el x| o
Bioavailability Score 0.56™ 22 XMHSt A7 M 0|8ES E0|0{ caffeic acide= L=EEAM

ALE 7HsHol AS A2 HIHE

- 114 -



At ProTox—Il — Prediction Of Toxicity Of Chemicals & 0| &%t =4 "7}
proTox-IIE O| 8¢t SHSHA HIIE Sof 8F0/Z X E ME252 oMo tist GItE AAEh
proTox-ll= 24=2 HMH SMHES o Fs5ts Ol AME=E= =72, stE=52 el ALEH 2t
7tset 2280l gt o 0| Jtsw
1) Uridine
I
Nama 'crl: N c'm} C=ci)
. 55"‘}: h;lc!:‘;
Predicted LD50: 10000mg/kg | CCEH0
Fusamighi 2042
Fredicted Toxicity Class: & J || Mumisir of mpdragen 18
bBand sctaplers
i o hpieges N
S Flusmitsis of aliems 28
A\l’ﬂrﬂﬂﬂ aifnliﬂrlh': B84.81% I M- of entels 0
_- Prediction accuracy: T0.87% | | tod ‘
- Pt ol ralvactivity 5427
Topakngical Polad 24 TH
| | Surlacu Ara
octnolmale parition | <285
¥
I vaie of i Compoure
I Fan e OF gt
Distribartion of molweight Distribution of dose value
" -
14 II 14 -
) | |
\ 2 |
[ | 1§ 10 |
S A : /|
5" | | § " [ |
2 | | A
" || \ £ L | I
- | | '-, = LA A
PEIV AR A A
.'l \‘.L Mz twergint | el |_ o~ ."" |I I| Dv-r-\.(d"g.llrrr,-lu-
| g, TR | B = | L 1 N
v el T )
Chisndscalion Taignt SliorTand [ [
e g lmsicity brapctricity o Active s8m
Tooesc fy el DN Carcnogenicy Cantifen Wil L)
Ty end pointy Immenoloicey imenn Tiescww 08
Trcoehy and poits Auriaganishy | murtagan .
Torsiciy end DoimT. Cytohowicity oy | inpew (2T
o2 1-HMucae recsplor sigrei g DRt iyl hpdrecarton Hecepton (AR ) r_ahd _ iﬁ
ol 2 Rl a7 Maclor CEAaiing Bataya AN RBIaDoar (AR nr.ar T 1
Tix21-Huclear receplor sigRaling pafrways | Ancrogan Receptar Ligand Binding Domain (AR-LED) nr_ar_fed L S 10
[ Fooz 1-hiiacian o A mroaematee [ 0 0
T2 1-Muciear racapin: lg-arw ST Em!nnmﬂw Alpha [ER)] nr_gr _ @82
Fomd1-mhuckad s Ligand Bleadesg Dovee (£0.LED T _ai_ e _ oar
o2 1-MUCHIaE Meceplnr SpRaiing paTways :'_wn-mfmﬂ'nmfm Acivated Receptor Gamma (FPAR- | nr_ppa_gamma _ 089
FouZ 1-EUNES 1RSEONG0 Daltars MUCHE FC1or (e iIiDR-carivd 21-ike 2artiosisam Sr_na _ o5
reckfranaive slamecd (Ae2iAadd
T R T — Ham shock facins mespenys semend (F5E wr_mm I - A
- Uridine2|
TRSpenEa paways Pt il MAGITIY e Fatanbal VR L_nmeep T T E— 0o
Tooe2 1 Giress MESpONIE DAMSERS Phosphoprolen [Tumer Supsester 053 B_p53 Arlive 06T |
Tood1-BIGSE TESEONEE Dalltways | ATPasa Taviny ASA Soman-camainng peoien 5 (ATADS) S1_mas B — T
LD50(Lethal Dose 50%)2 10000 mg/kgl2 =2 FHE. o= GHS(EHEEZ 2| &&F, EAIL] MA
st AlAEDe M S20A “F2 =4 (000 mg/kg < LD50)"0ofl &5t 5Mo| off S
olo|gt. S4 "ite 54 Mg £ Z=2of wat EEE = A2 E FIHNQ ME Ay &
77 "ot

2) Indole—3—acetic acid
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(3) ProTox-lI
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Oral toxicity prediction results for input compound
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Enhanced anti-wrinkle activity of adlay bran fermented with
Lactobacillus brevis MJM60390

Huong Thi Nguyen BS'© | Yun-Hyeok Choi BD, PhD? | Chun Whan Choi BD, PhD? |
Joo-Won Suh BS, PhD**© | Jinhua Cheng PhD** &

Abstract
‘Objectivs: The am of this study was to screen the lactic aid bacteria for fermen-

tation of aday bran and evaluate the anti-winkle effect of fermented and non-

Methods: Adiay bran was fermented with candidate LAB and extracted with 70%

1. Introduction
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3. Applied Microbiology

LPS-Induced Modifications in Macrophage
Transcript and Secretion Profiles Are Linked
to Muscle Wasting and Glucose Intolerance
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ting by
regulation and glucose uptake. Although the involvement of macrophage-secreted factors in

ctviy, total phendlic muscl atrophy and ytokines, uptake in
ociated with
(G0) analysis:
Results: Amon the tested LAB, Lactobacilis brevis MIM60390 was selected for
/ Both extracts from brevis
e e MIMB0390-fermented adlay bran (LBFAB) showed ant-winkle effect. and LBFAB Jatghts e O gt
showed higher —
by 24.73% and 59.385 increased by ~13.08% and 34.19%,
treatment. respectively. Investigation on the mRNA expression showed that LBFAB Introduction
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4. Potential Beneficial Effects of
Sargassum spp. in Skin Aging

5. Enhanced anti—wrinkle activity of
adlay bran fermented with
Lactobacillus brevis MJM60390
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Whitening Effect of Adlay Bran Extract Fermented with
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Jinhua Cheng?, Joo-Won Suh’, Seong Su Hong', and
Chun Whan Choi'™

'Natural Product Research Team, Biocenter; Gyeonggido Business and
Science Accelerator, Republic of Republic of Korea, Center for
Nutraceutical and Pharmaceutical Materials, Myongji University, Yongin
17058, Republic of Korea, ‘R&D Center; SI-BIO, Republic of Korea

Coix lachryma-jobi L. (Adlay) is a grass crop that has long been consumed
both as an herbal medicine an; ourishing food. Fermented a
adlay bran have been reported to have anti-inflammatory, antioxidant, anti-
cancer, and anti-allergy activities. The purpose of this study is to research
the whitening effects of fermentation extract made from the adlay bran.
Lactobacillus was isolated from Korean traditional food. The strain is safe
according to safety assessment including hemolytic activity, biogenic amine
production, mucin degradation and antibiotic susceptibility. To develop
functional cosmetics using adlay bran, Lactobacillus plantarum, with
Known safety and high glycolytic enzymatic activity, has been used in the
adlay bran fermentation process. Then the fermented adlay bran was
extracted with prethanol (1:3, v/ 1

ethanol extract was st
dichloromethane (CH.CI2)

d under vacuum. The
ed successively with
tanol (BuOH). The

and concentt
ter

BuOH. n exhib of the melanin
biosynth ma, BI6F10
cells.
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