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Figure 7. NASH Therapeutics, Global, Revenues Forecast ($m), 2009-2017
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Source: GlobalData Epidemiology-based Market Forecasting Model, Primary Research Interviews, KOL Inerviews

19 3. 2009~2017d AlA NASH ] 54
o 752 (GlobalData)
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Table 2: Therapeutic Options For the Treatment of Nonalcoholic Steatohepatitis

Strategy Therapeutic Options
Balanced and healthy diet
Increase physical actvity
Gradual Weight Reduction Banatnic surgery (last resor)
Avaid alcohol
Avoid unnecessary medications

Metormin

Insulin Sensitizaton Rosiglitazone
Fioglitazone
Vitamin E

Antioxidants N-acetylcysteme
Betaine

Fibrates (gemfibrozil)

typert Ll ysli
HypearlipidemaaTryslipidamia Statins

Sowrce: GlobalData, Joel Z. Stengel et al
I94. v a3 Az 88 9@ X854 (Global
data)
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Cordycepin

FF
aw  saolx Saolx i%tm%ﬁséli
(C.sinesis) (C-militanis)

Cordycepin 00063, ., 0.1562 0.156

™\ Adenosine 017 0.2272 1,302

T j - Ll ettt 3 = = =
CDGM? - - =53
CGNMP - - ue
CGNMIR - - P

A WS S581E . - ._ ‘e o -
L'-"u'll et Ig:ﬂ?f o Methanol QOI‘EH!‘:—%éoF* & only

 Isoflavonoid -
- gojois e e
e - Myriogin : XIgtetad O4HI [ ¢ &
CGNMT

T T - Isoflavonoid : XIZ Atot 4| S, ISt

DS 24 BYFUSE

Adenosine

e -

EETER e

N ——— -

Totxgol SASHA ke AEE
e A avrh dFEels (Choi
et al. J. Agric. Food Chem 2010; Oh et al. Journal of Ethnopharmacology
2011).

T HotdlF  FEolxe  AYEAddE<l Cordycepin,  APS,  Adenosine,
Isoflavonoid®] A% dLd&A, & WIS Y aAsS 7 =40
AnbsFstxol vl ol x= (ZHD.

o] Auti= woltFold 71 FFERt @A &Aool £ ARV FAAE B ol
AF7E7EA O Ak kel alek Jiel] &g S Sl Hiole AT H F e
LRSI s R S 2] 2= A wjgHo] oS

PAstH, a7kl FFshze] nls 7}
whebd]  dopr)
WA A# Azre] whlEofo} g

AT 2AY AR ARE ARAAY AF, AFLAY Rl b A Ty 2
BESH o8t B,

ok EFsx9 NGS 4 %



v AR R =4 At BEE = Al A ol &7 flaiA FAA Fre V]

v HZ AAY d71449 5 (NGS, next generation sequencing) 2 ©]
A A4 7lEY g5t ddo] o]Folxd zZF AEA A FAA AP (whole
=

=
genome sequence) % HAFA (transcriptome) o] w3t YEFH A HAS E3F Af

2L 429 24 (annotation) ¥ 7% T WE SE R o] FojA 1l QS

v
v
Genome features
Size (Mb) 32.2
Coverage (fold) 147 X
Percentage G+C content 51.4
Percentage repeat rate 3.04
Protein—coding genes 9,684
Gene density (genes per Mb) 257
Exons per gene 3
Percentage secreted proteins 16.2
tRNA 136
Pseudogenes 102
NCBI accession AEVU00000000
v o] A ul thE el A AU (fruiting body) & WEEE 26l A Y AAA HA
T7ME e} o] (Yin et al. PLoS ONE 2012) NGSE &g3to] A48T 4 & 7+4
A1 TE3] ntE o] UTta AAR (IH 6).

FB1 FB2 FB3 SDB  Genes

CCM_01809
( CM_01635
M_09644
_02196
COM_04034
CCM_01630
CCM_01750
C ( M_07118

FB1: FB2: FB3:
14 dpi 29 dpi 59 dpi

C ( \1 02651
Cc

i
o —09371
*dpi: days post inoculation J M_06666
'S Sabouraud dextrose broth

_00653
ce
:E\'I 016226
%9 6. NGSE o] &3 sl AAA Ao w2 AALA 24

M_08260

v ol Foll A 71 FEstxatel st Ak EAo] B ARl osiA gl
(Choi et al. J. Agric. Food Chem 2010). ©] <dF-olA woltF =}A9}



TS 7l FoldlFe dEA 80% WEE FEES 7KL liquid
chromatocraphy (LC) % gas chromatography (GC) 7]%S o] €3to] vlw X4 n}f
Ae (29 7).

A

100

PC2(28.1%)
PC2(21.1%)
=

-100

-200

=200 =100 0 100 200 =300 -150 0 150 300
PC1(44.9%) PC1(41.8%)

% 7. LC-MS (A) ¥ GC-MSE o]&3st A &4 t]$t priciple component 4] 23}

v

ATAHNE Fdl dFola Zo] WAE= isoflavone aglycones® ol A2
T isoflavone aglycone FEAE°] FFstxdS 7l HolglFeolA AA
ol ZoE Yehd (19 8). o] AMER FEAES 7|Ee] Lot Feols EA5HA
% FoE ¢Ed EHEY.

Table 2. Significantly Different Metabolites between GS and GSCs Identified by LC-MS

no. fr (min) M —H]™ (miz) MS" fragment ions (m/2) tentative identification ref

1 17.08 429 429, 252 = 223191, 169 compound 1

2 17.42 459 459, 283 = 249, 175 compound 2

3 18.92 445 445, 268 = 240, 223, 211, 195, 179, 167 compound 3

4 19.76 445 445, 269 = 240, 223, 211, 195, 179, 167 compound 4

5 20.85 253 253 = 223,209,197, 167, 135 daidzein (29)y"—(32)
6 21.14 473 473, 268 == 240, 223, 211, 195, 179 genistein O-hexoside acetylated 29°—(32)
7 22.82 957 957 = B85, 795, 733, 597, 525, 457 soyasaponin Bd standard”
8 23.78 269 269 = 225, 213, 201, 181, 169, 133, 107 genistein 29y*—(32)
9 28.53 912 912 = 849, 703, 615, 525, 457 soyasaponin Be(Il) standard

v

“|dentified by an in-house library. ® Identified by direct comparison with standard.

7 8. WoltF(GS) & FFskRE VI Lol F (GSO) oM 2 Aol & Kol ti4 dLE

ot Fah G WS w Lol Fel 71N EEeEE
el A9l BAEe] AE Uelq AWl Are BAS
TAAQ AR obx uka A oFoFL
Nzl WEz)g moluRe ol e 9 W wjed xA zolo] wehA
BEaade AX A A7t A4 £ Wi T faNE ofd
Fgo

Jell A 2AREA] 3k

o SHAIA AL gl A AT e B Al g FE i
FAAES Fohln 1 /)15S st Qold 24H 9B F Ao AN,

53] ov] BN w9 Ul Ani WA ARE Nsed Fed vl

uebs Ak o R FgAde Ze WA sl dd A4 oldE fH A=
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(non—alcoholic steatohepatitis, NASH) —7Fd-+3} (fibrosis) —%+F4 3} (cirrhosis) —
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— drolari{ HiA| AZ} o dolarid A PE Fhe] 9WE 1217TC, 15min AYS7|EA
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— Scale—up culture : scale—up—% &l dEaF Hade B2ES 40-1008 o H
At seed cutlureE HE3H & 37T, 24hour incubation HjSFS- %13
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AelA Taf v A 55 T AT SHECE A8t e HHX]EH
HHA=A4E 3t wjA o] BEF#ZE9 = (bromocresol purple, BCP)S 0.004~0.006 %

3t v A ). bromocresol purple®] pH 5.2°14 =%<, pH 6.8°4 Rz e
AP E o] &sto], vk & yet G egs fAT g o ® A5
FAAE VE  AEed ZEbl A HEFAFE ool st ddHHF 8-10
log CFU/mL °ol4Y. (AA7sdE%5d > 1. /i 7= 9 78 > 1.2 7]2‘/‘ 98 >
[1.2.5 Han A8 > [1.2.5.1 ZZnfo] QEXr)
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“Product name : Cordyceps miltaris grown in the germinated soybean tea

“Type of food - leached tea

“Weight : 24 (20 tea bag)

“Internal packaging material - food-grade polyethylene bags

“Packaging materials : Pulp

*Contents : Cordyceps militaris grown on the germinated soybean (Domestic) 100%

“Proper storage
Store in tightly closed originsl container, in a cool, dry & ventiated area away from heat sources & protected from light,

“Return policy: If, for any reason, you aren't completely satisfied with your purchase, you may retum it o us for an exchange

or a full product refund

“Directions to Use
Infuse tea bag in 70-80°c water for 3-4 minutes. Enjoy!
238 HE 28 [Cordyceps miltaris gromwn on the germinated zoybean Tea can be re-infused 2-3 times]
“Manufacturer & Distributor : Cell Activation Ressarch Institute Co, Ltd

*Address - [Headauarter: 24, Dunchan-dasro 388bson-gi, Jungwon-gu, Seongnam-si, Gyeonggi-do, Korea
“Customer service No. - (031) 720-5440
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Figure 7. NASH Therapeutics, Global, Revenues Forecast ($m), 2009-2017
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Source: GlobalData Epidemiology-based Market Forecasting Model, Primary Research Interviews, KOL Inerviews
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Table 2: Therapeutic Options For the Treatment of Nonalcoholic Steatohepatitis

Strategy Therapeutic Options
Balanced and healthy diet
Increase physical actvity
Gradual Weight Reduction Banatnic surgery (last resor)
Avaid alcohol
Avoid unnecessary medications

Metormin

Insulin Sensitizaton Rosiglitazone
Fioglitazone
Vitamin E

Antioxidants N-acetylcysteme
Betaine

Fibrates (gemfibrozil)

fyperipidemiaDysl
HyperipidemiaTryslipidamia Stotins

Sowrce: GlobalData, Joel Z. Stengel et al

9 18, vjgweA A X139 9 x84 (Global data)
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ol &gl FFotx Akt 2aol uist H3 452 4% Pediococcus pentosaceus
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CPT1A/GAPDH mRNA expression

ACOX1/GAPDH mRNA expression
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CPT1A-SC11 PPARa- SC11

PPARa/GAPDH mRNA expression
CPT1A/GAPDH mRNA expression
PPARa/GAPDH mRNA expression

ACOX1- SC11 SPHK2- SC11 ACOX1- ON188 SPHK2- ON188

Sphk2/GAPDH mRNA expression
Sphk2/GAPDH mRNA expression

mRNA W& 57 Aol 7] xske] @z WSS immunoblotting  analysis@® -
Ak, 2% 10, 1164 BojFo] tifitol FFstx =& SC11¥ ON188=

=
Aelatd e wl KAk AksE 7291 CPT1A9 PPAR @, SPHK29] ©ad kg Z7}
7} BAEAS. o] ATS ON188eA © Waer Zrhh BEHAS (19 27, 28).
ojeldt A= ON188 LaFEwol 7P mapr o Aat x4 Bdd F7ke 719
shal QS AASAL Qs o] ATl 7 xste] TEAPS ST JoH AR
ARE 2T F s Aom o3
Control Novatis WY G5e-5c11
1%0MSO 10uM  10uM 25ug/ml soug/ml 100ug/mi
CPT1A (88 KDa) b——_-'——-l
SPHK (B9KDa) [ e M s R S S S —
ACOX1 (74 KDa) |-! — — —-——‘
e 240 [ S — - — — -
Actin (43 kD) | |
Y 27, yFEgol % x FEE SCllol 98 atatfar wuld ke gl
Control Novatis WY GSC-ON188
1%DMSO 10uM  10uM 25ug/ml 50ug/ml 100ug/m

CPTIA (88 KDa) [ —_— = i ——— .y
SPK2 (69KD2) [ e i e . S S ——1

ACOX1 (74 Kda) ! — —

PPARa(SZKDa}l__.- — — — — — — — ——l

Actin (43 KDa) ‘_————_—__‘
18 28. YFEol F55t%x FEE SCL1o] o3t Abshf-dx dwz uke W s}




obsh BEFHE Pl WE Fu BY 573
APAE
(A) ot (B) obA|Zl ZF

o FEXU  FEZEMOW) 2 AR HEE 911E dto] 95T, 2443 AFFE

o o3} 1 FFofIE FA filtration

e AZX : FAAZXIIE o] &3} dried powder SHE A X
T Y9+ §F 34
F ZYdE % 0 F Zod9E 2 Lachman et al. (1998)9 WS Fra1sdho]
=43 A ELNDW) 500 glol 2% NaxCO3 1 mlE 7}ste] voltexing & 3%-7F wh
< A)171 % Folin—Ciocalteau phenol reagent 50 015 7}3h 3E7F 220 wH-EA]#

720 nmelld FFEE A EF AFAHNLS gallic acid (0, 20, 40, 60, 80, 100
ug/mhE AHEEFA L, o] ZHE] AR F EHETFS galica acid®] AdF TFF
el mg GAE/g=® $Habste] el (2% 29). A, B, C BEF & Zgd| s =
zkol & HolA gkot, B gtgo] o2l o ® v vERE

30

20

10

mg GAE lg Sample

D a9 29, F EedlE 24 A9,

A 8 3

(n=3, P<0.05 ;significantly different from the (A))

Radical &A% &%

DPPH radical 24% %74 A& : DPPH radical 7% Blois(1958)"H& &3}
of ZA% A|58N 50 pL 1,1-diphenyl—2 picrylhydrazyl (DPPH)E EtOH9]
0.05 mM %52 £3A]7] DPPHE& 1450 pLES £33 & voltexing 3o 25T
oA 3023t ¥EEAIXL F 517 nm oA FFEE SAF radical 2752 A® AL
T FHIEE] FEE ApolE WMEEE YEl o, ascorbic acid®] thEA @
#<l mg VCE/g= #HAtsto] R,

20 "

151

10

mg VCE /g Sample

1% 30. DPPH radical &5 S3A13.



(n=3, *P<0.05, **P<0.01; significantly different from the (A))
DPPH radical 24% =74 238 Az Aol v|3] C7} mg VCE/g $H4kzk tiv] ¢k 1.75
H) =& radical 2A%5S Yehgg o, Be A9 938 WFe kS UEhd,

ABTS radical 24% 5% Al&¥ : ABTS radical 2752 Re et al.(1999) 9] ¥4
< Fustel Z43E 1.0 mMe AAPH (2,2 ‘—azobis— (2—amidinopropane)HCl) 2+
2.5 mM® ABTS2-(2,2° —azino—bis(3—ethylbenzthiazoline—6—sulfonic acid)
diammonium salt)E 100 mL<% 100 mM PBS W (pH 7,4)°] *HoyA ABTS7}
radical #4& H5=E &, o] §9& 70C Water batho|lA 30%3F heating & A&
o 5] 213]3L Syringe filterg ©]&3}o] Filtration 3. 734 nm oA F3 % #tel 0.7
£ 0.027} ¥ =5 PBSE At 3A4¥ ABTS &9 1470 ulel A8 & 30 ul
= 7Fste] 108 &<k whs A7l 3 734 nmelA SFHEE 5743 ABTS radical &
As Am 7 A58 S35 Aol& MEEE YeEhl31 2™, ascorbic acid®] 7
A FHE0 mg VCE/gZ ghitsto] vhebdl.

20 "k

2

g 15

fo

77

2 10 oo

11}

O

-

o 5

€ - -
. 19 31. ABTS radical &2A&s 4 Al3.

A 8 ¢

(n=3, **x*: P<0.001 ;significantly different from the A)
A vl&] C7}F mg VCE/g kgL thn] oF 1.6 &2 radical 2A5S YE, BO
A5 Aol vld] w2 &S YE.

gaksl A4S =Ast= ABTS 9 DPPH radical 2A%9 A% 1
o 3 %

AR ABS wel B F EeslE oA ASh CH F9HA Aol vheht
A gort Farel BRAF FAR AFE woly RO vFol, HiolF e Tl

Foglom, ol At F7b B ohet mn

n B3elx BEFEEY ARED B4 @ AP A8E 1A 79

EZ3% A EEZQ adenosined cordycepin®] GC—TOF AZHFEEA 7] A
FAT, Y B2 1 e FloE IdHA e FFox U SHEHAER LA
adenosine® cordyceping FEEoA AE7] Y] GC—TOF HAHERA7]E ALg

e R

AlE— CME, Cordyceps militaris @< %%, GSC, germinated soybean—grown
cordyceps; GSC—ON188, GSC ON188 ¥wagF=%&

Adenosine¥}  cordycepine A#3dl7] $d FAHAX AMES Agilent 7890B gas
chromatograph (Agilent Technologies, Wilmington, DE, USA)E o|g3] A=3t



19 32 . Adenosine¥ cordycepine® I ZvwlE 13} fragmentationS =3+ 537

(AHE Z9: 30 m long, 0.25 mm id. Rtx—5Sil MS column with 0.25 m 95%
dimethyl 5% diphenyl polysiloxane film). LECO Pegasus HT time—of—flight
(TOF) mass spectrometers ©]&3 33&E2 A4S 33

250000000 Gsc |

H.‘iCordycepm

, Adenosine
|

Time (s 4 5
B ON188

103 147
102 .
=7 OH OH
e Adenosine
129 e

200 105
w0 ‘ ‘ ‘ ‘ 259 =a

as 157 1o

N AN R P O P O O O

e o ik iz 1to 10 160 1 00 ibo 20 210 220 PR M

i

Cardycepin

oan 280
‘\ ! i

=1 1am
=1 I e
| L .

[e)

Jﬂ‘i

ol Foll AT Ay} ol $Fstx FEE (GSCE) 9 ¥a+E& (ON18SE) U
A FFskx W Xlﬁ%é“ﬂ O}H]&_*J?Jr E'_E] I A

Al e gro]
KA

Ql old|x=AlY} FT]A|Ho] o}

m{n
mﬁ “

O B BAd 9% 2ol A AL,

=¥ 2. CME. GSCE, ON188E 42| adenosine¥ cordycepine ¢

Target bioactive components Adenosine (g g/g) Cordycepin (mg/g)
CME 143.5 = 1.64 2.64 £ 0.02
GSCE 582 £ 1.27 1.26 = 0.01
ON188E 68.9 £ 0.57 1.36 = 0.01

ON188E2] A|HIat Akl f-xAF Hhe] Z7ta o] AA| AXEUels AHxkatsl S71E
FEst=A] AFE S5 $J8] AML-1

olu AT WY1464338] AXE 718 =2 A5 5SS e oq ON1
88E%E FROEZQ AT FE] T7HE YEUSE. oldd A3E F3 ON18SE7}
AL Abskbs g SIS A8 S



1300

&, WY 14543
& CM183-25

¥ COMN1BE-50
4 OM188-100

1100
900

SESESe

15 30 45 60
Time (min)

7% 33. ON188Ee°] &3t AML—12 A2 =wAak A3} &4 3}

Oxygen respiration
fluorescence arbitrary units

700

500

[~

21 SPHK29} =1 AFE<Ql sphingosine 1—ph
osphate (S1P)¢ #AAE FH37] & st 529 ON188E$} L9 94 B4
A2 e FAE Fo] SPHK29 2dS AT 234 + FolA4 mRNA$} pro
tein & o] BEF FI78Iw. S Aat FA A SPHKZ«] “‘54@ =7t 9 A4 4
Ehte Aol #EHNE. o] A= S1PS SPHK2S] THZ7H7} A1 £o14 ON18SE
o AHHAE 48l T e AAIE.

S1Pe] F717F AAl SPHK29] 2AF7HE F3l dojub=A ##317] 93 sphingosin
e, sphinganine, S1P, sphinganine 1—phosphate (SalP)E& AZEA7|2 A3 4

7} o] 4F 9 AFIAZ thAAZF EF ON188E®] 93 F71atid+.

w2k ON188Ee] 3 SPHK29 @dAF7IE 53 S1P7t F7kste] kA ZY e A
AEs7Y Sl e TR o=

olzglgt Ao 7|3t th5H 7L 7|-E AAXFR=(TH35).

E F ) )
A B o Sphingosine Sphinganine
SPHK2 SPHK2

6 20 . R
ol 100
*
* _— . ,
I I I ] |
ONigg Com  wy 25 50 100
0.0 l
25 50 100

0
onigg  Comt WY 2% 50 100 Onigg  Cent WY
(ug/ml) (ng/mi)

o

IS

pmoleimg protein
pmole/mg protein

Sphk2/GAPDH

™
Sphk2/GAPDH
s

o
ON188  Cont
(ug/mi)

G H

o
o

(wg/mi)

SalP

g 10-
c ON188 (ug/mi) D ON188 (ug/mi) E : 1
Control w725 50 _100_ Conol OA Wy 25 50 100 g 5
sohk2 | - — = ——] SPNiZ | S e m— ——— & a . . .
Actin I | Actin | ] ON18s  Gont
(ug/mi) pi
1% 34. ON188Ee°] 9]t SPHK29 WA FT7kel A nAdhAkA o] Alxu) 57t
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fenofibrateE 24 A1 .

fenofibrate = 2]+

735 A A o]l

B-oxidation SCDI
L, -
P
|'%§ II
% / anogmsis
= 1
: CPT1a -
FA oxidation, 1  Fa levels
PPRE |_’“
genes
ACOX1
L
. ;
Peroxisomal
B-cxpdation .
. - 4
= Hepatic
LIVER CELL : :staarlnsm
2% 35. ON18BE &t A4t 4ksts A3t &4 7|d
B 335 dEFEE9 9% in vivo AW Tx £ 4
o ON188e] 9Jst AWt X8 &es w437l &l 8% CH7BI6 whg-2ef 1573
60% kcal AAH2AolE A2AA HSAZ1E 4F7F ON1I8SE FEES Holo 4o
AHAAFA. ol 5 etdH = v e
X 4. 5ot HaFEEd o3 dF I
NCD HFD Feno ON188-50 ON188-100 ON188-200
Plasma glucose | \3) 3\ 434 | 13604« 771 | 100.14 + 697 | 136.14 + 698 | 14375 555 | 12650 + 9.79
(mg/dL)
Cholesterol (mg/dL)| 11626 + 3.92 | 187.96 + 10.68% |138.24 = 13.24#* | 178.54 + 10.56# | 186.54 + 6.79% | 173.22 + 5.99#
Triglyceride 80.88 + 3.74 | 104.92 = 1.78% | 7474 + 3.66#* | 10570 + 2.96# | 131.44 + 7.87#* | 125.38 + 6.64#*
(mg/dL)
HDL (mg/dL) 69.10 + 3.92 | 106.50 £ 6.92# | 86.56 + 7.64 | 12042 + 6.19% | 118.18 + 3.99% | 11424 = 3.35#
LDL (mg/dL) 2750 + 13.04 | 39.98 = 1560 | 3694 + 634* | 4328 = 16.15 | 44.46 + 2148 | 4132 + 19.40
LDH (U/L) 74436 + 9435 | 82020 + 102.75 | 704.76 + 104.20 |487.56 = 93.20#*|302.92 + 48.53#*|163.26 + 15.23#*
ALT (U/L) 82.96 = 1736 | 159.02 + 25.78# | 105.94 + 38.65 | 82.96 = 20.27#* | 83.76 + 41.75#% | 43.46 + 9.21#*
AST (U/L) 100.78 + 18.79 | 180.10 = 28.82# | 91.20 + 21.91* | 60.82 + 15.69#* | 71.94 + 10.39% | 59 + 828#*
Data are means + SEM. Student's t-test with # p < 0.05 vs NCD, * p < 0.05 vs HFD. NCD: normal chow diet 4}
2lo] HFD: high fat diet, 2LX| 2] o]
o Ol FYETOZE AW Hz:ol HAAE AEEE PPARe  agonist$l

Hlal g4,
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AZ7sk AW A48} G449 CPTle, PPARe 9 mRNA @dZ717h dojuko
ACOX19) #dZ7be wuA 9ohs. Protein WHS #HAWL =
fenofibrate el 4= A A3 CPT1a, ACOX19 Z717F 2olwow ONI18SES 7
SPHK22%} PPAR ¢ 2] &3 =717} 3z 93-S,

A [

o

E

NCD

DGAT2

HFD Liver TG 15

#

mg'g tissue

Feno

ne  ONSO  OM100  ONZ0D

Control HFD + Extracts
1% 37. ON18BEe] ofet Ay A4 vk kel 24 A Bl
ON188E®] o]t mAW 414 vl9-A 7He] A a4 (B) W X
DGAT29 4 (O)

A

Sphk2 Cptia
3 s Cc

IoNGAPDH

MANA SXpI08510VGAPDH

mRNA sxpress

ONSO  ON100  ON200 ONSU  ON10D  ON200

NC HFD Feno ON50  ON100  ONZ200

CPT1d | i ———— T ———

SPhK2 | = ————— —

ACOX1 —-1—'—'-—-——__

PPARQ | s s o

ACHN | r————— S ———

19 38. ON188EE HAlst w9~ oA A HkAE 43} /A 2F2] mRNA % protein

¢

o« o] A¥+= fenofibrate WHEF JFIHZHo|A+= %O ON1I88E+ SPHK2, CPTle,
PPAR @ ©] mRNA & =7} 9 SPHK29F PPARa 9] protein HaAZ71E Ea AW
A S BAEA 7= A0 ARE,

>\l

- ON188E®] HAel wet THEAA AZY Fast Aot Astef 7]z} B
24 APALY 2718 HEE Wel G402 FaAstdg. ol TPy olTe
wAolTuTk AT 2 APALY 2718 BP0 FYRET B A Folx
AYAL 2718 HEE 5 A9 Tt DRNolTY ATA/|urks 2 JUE B
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SN

2.
ON188Eel &3+ ALAE 7|8 H3E FFsH7] A8l vdst 27)9 AWAE FF
AR, ol AL o)Fe] AS & A7 ABAE EXEI} Egtoy} Y=z
T AS FAL 2719 AYAHNE EXE7} =95, ON188E T2 B AHg&Fo] =
oldFE ZL 979 AMAE BX T} Hold S #AFTS: AL

w2k ON188EE AWxa U A £3E F7HAA HAXE 27]9 #AE Fdsts
e AN

NC ON50

Adipocyte
1404

« *

1204 |l T u # - T
Yy ) 100 I

HFD : ¥ ON100 T I 25-50pm

a0+ e #* 50-75um

= 75-100um

60 = >100pm

Cell number
It
*
H

Feno ; : ON200

NG HFD Feno ONS0 ON100 ONZ0D

Control HFD + Extracts

2 39. ON188E A wp$A Xz AWAY 7] A 9 A¥X 7] wE &
=

AWM E A7) a0 ¥dlo] A HMM|EZ A3 (browing) ol & st #1%] &Qlslr]

3 Az ZAAst Fax HdS S48 2 A FAAUET T ONI8SE s%
Aol Al UCP1#H Sirt1e] @A st ddF77F dojutom PRDMO Wghes dojuA]
ok, 18l AR FTAAY AT AARIAR] SREBP—1c9] #do] & FH =
AAas . mEbA AW Ul AWAEe] 7] Fas AAst Ak dd st

AGA A AT AARIALS] A=z Qe dAgst Aow Alg

A B c D

i PRDM16
UCP1 Sirt1 4. SREBP-1c

mRNA expression/GAPDH

N NC HFD  Feno  ONSO  ON100  ON200 NC

A A E 73} 422l mRNA &S 5438 2 A3 ON18SE A&+ o 4% PPA
Ry ¢ aP29] wélo] dAstA S7hstl o™ C/EBP a9 4% W3yl 3w o+,



o O]t A= AWAMES A7 A} BaEHE Aoy Awxs #3ket A3t &
A ste] st gJ3Fo] ¢ Fet AR YEhes AoR YEehd FUFE ARy A
W Ealss 54 AFY
B HolfF TEstE AEE AAY gaAE A3 JAE B3I 25 vHS IAT B4
v Lipopolysaccaride (LPS)E A}=Z¥ RAW264.7 WA AMZoA AZA Alo]EFISI
mRNA 23] A
o LPS(1pg/mL)E 9% wrso] §53 RAW264.7 tAA|ZoA] =4 Alo] E7Cle]
TNF—a mRNA 232 FoHoz Aasdhe S WAsR o, IL-18 mRNA v
2 W37l #EEA S EAEAL ddux] EAFEA (Duncan t—test) & o] &35}
04 36§%‘<p<o.05>.
GRC-ONSSA LPS (1pg/ml)
{ug/mL} - - 250 500
THE-G | e— e s
< 0.03+0.018 1,00+0.129 03720150 Q.73+0.20c
£ | 1L1p R —
£ 0.03:0.00= 1.00+0.58°% 1.07+0.34% 4.24+0.03°
GAPDH | —
79 41. LPSE g=hHkgo] S5 RAW264.7 A A LA Wolt)F H38x Wi+

Z590] =4 Alo]EFIQl TNF—«¢ % IL—-18 mRNA 2& oA &% H7} 43}

B Raw264.7 A AENA MAP Kinase A2 de J&F 248 53 $95 2% A%
v LPSZE A% RAW264.7 t2 M 3o NF— ¢ B signaling pathway =4 &% 37}
o AT 24 #HE MAPK pathwayoll A Wolt)F F5atx HaFEE (ONSIA) ]
signaling =4 7|15 Yeld & Aol &A= S. MAPK pathway? 8 A& dgdE
Aol p—JNK, p—p38<% western blotS ©]g3fo] waid w3 45 ol Ay &
ojHor oJAge &AF(1H42). EF, p—p65% p-IkBe g E43E FYHOR
oA 8}o] transcription factorQl NF— kB pathways X235 whAd =722 9

Aufz] EAHEA (Duncan t—test) & ©]&3Fo] 21883 (p<0.05).

LPS {1pgimL) LPS {fpa/mL)

GRC-ONBDA
GRC-ONBIA i}
{agfmi)
[

- 2 N Cinl - > —
43 " ? ] g ‘x r
- § J “

p-NF-KB p65 | ‘ : o p-ERK
0.26£0.43 21.000.58 & 0,36£0.20 * 0.3940.26 =

- = 250 500
250 500 fugimi}

- = T A gy
0.60£0.26 1.00+0.30 0.41+0.03 0.10+0.02

NFAE PSS S — — ERK e . — —

p-ikBo L - o (-3 F————

1.70£0.26 = 1.00+3.34 » 0.83+6.08 ¢ 1.12+0.28 6.2220.01 1.0020.09 0.468x0.02 0.4410.01

B —— — P8 N ———
p-c-Jun - " m - MK —— e
BT — —

0,660,250 1.00=0.070 2.89:0.7F 1.50£0.69% 002:0.09 1.00:x0.30 1.07+0.39 0.35:0.08

c-Jun - |

— G — — N ————

19 42, LPS® 037‘“% FEE RAW264.7 thAASEA ol F 5F3tx

g 3559 MAPK &4 4 NF- ¢ B signaling pathway &5 37} 43
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— NGS 7]4F RNA-seq2 433}1. sequencing data (37] A=, & 15.
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— Lol 71 ol

T E5O ol

==
3
iy

hs

5
§lo] HolthFure ol gl WS HmRS

TEHEEFE AUEE RNAE FE35H9 AR 93 (1

& 43)

I 43, ot sFskE: Wik AP (TLAD
- @7 AEE 0Y, 24, 492 MEH AVIE 17, 27, 37, 45, 5, 67, 77, 8579
TAHA] g R
- 1% 04, 24, 44, 1+, 27, 35, 55, 77 AZ°l thaiA RNA 5 9 97144
A 9F
— AMEZF oM E3E = Lo+ RNAE autoclaved oA HajE = S &<l
(19 44)

A/C C GSC GSC G5C GSC
M GS GS od 1d 2d 14d 7d

M: Marker, GS: Germinated soybean, A/C: Autoclaved, C: Cordyceps militaris
GSC: Germinated soybean(A/C) with Cordyceps militaris

1% 44. RNA QC ¥4 A3
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— olF 0 W 7 AHE wlaste] ook Aol Mol #F3AkS (differentially
expressed genes, DEGs)< AWsla 2¥] 7o 2 Wdo] T7F e #hste A4k
=2 AY (29 49).
- 7 AR AR A S S she Feba w R 7hashs
HAAEY FRARE 7ol gu
30-
= 2] Expression
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“L- DHOI’IS
10-
o]
0 5 0 5
log2(Fold change) of 0d vs 2d
719 49. Differentially expressed genesol tf 3t
HEs|AE TR, 047 292 vlwA], Tdo] F7fsh
FAAE 14770, 2ol F8A= 185714
— Hojx sk 2w o] do] TS FAAE F 50370019 2H) o]} Fole HE

4347091,
— o]=e° dsllA] gene ontology
o=z vehd (1™ 50, 51).

2o termE9] FEHA =

L ¥ 5. Enrichment analysis

Up-regulation

Annot | Signi | Expe Rank
GO.ID Term >'9 P in | classic | KS | weight
ated | ficant | cted .
classic
GO:0006357 | "egulation of transcription from |00 | o8 | 146 10 g 01e | 0885 | 0.018
RNA polymerase 8
GO:0070588 | C@lcium ion transmembrane 11 3 | 064 | 12 |0.0224 09362 | 0.022
transport
G0:0006570 tyrosine metabolic process 5 2 0.29 19 0.0298 | 0.9996 | 0.03
G0:0008643 carbohydrate transport 21 4 1.22 20 0.0301 | 0.9667 0.03
GO:0009074 | aromatic amino acid family 6 2 | 035 | 30 | 0043 | 0.2666 | 0.043
catabolic process
Down-regulation
L Rank
GO.ID Term Annot | Signi | Expe |t ocic | ks | weight
ated | ficant | cted .
classic




GO0:0006457 protein folding 38 1.83 2 0.0019 | 0.9898 | 0.0019
G0:0072330 monocarboxylic acid 39 188 | 3 |0.0022 | 0.9758 | 0.0022

biosynthetic process
G0:0000770 peptide pheromone export 22 1.06 6 0.0033 | 0.8413 | 0.0033
G0:0009423 chorismate biosynthetic 3 014 | 13 | 0.0067 | 0.9993 | 0.0067

process

GO0:0006979 response to oxidative stress 25 1.2 11 0.0059 1 0.0134
GO:0009073 |  aromatic amino acid family 11 053 | 20 |0.0136 | 0.9988 | 0.0136

biosynthetic process
GO0:0006754 ATP biosynthetic process 14 0.67 28 0.027 | 0.9461 | 0.027
GO:0005977 glycogen metabolic process 7 0.34 41 0.0413 | 0.8618 | 0.0413
GO0:0006696 | ergosterol biosynthetic process 7 0.34 42 0.0413 | 0.8416 | 0.0413
G0:0009231 riboflavin biosynthetic process 7 0.34 43 0.0413 1 0.0413
G0:0006075 (1->3)-beta-D-glucan 1 005 | 57 |0.0482 | 0.9965 | 0.0482

biosynthetic process
GO0:0006836 neurotransmitter transport 1 0.05 58 0.0482 | 0.9978 | 0.0482
GO:0009090 | homoserine biosynthetic process 1 0.05 59 0.0482 | 0.9958 | 0.0482
GO:0010821 |  "egulation of mitochondrion 1 005 | 60 |0.0482 | 0.9987 | 0.0482

organization
L-methionine biosynthetic process
G0:0019280 from homoserine via 1 005 | 61 |0.0482 | 0.9999 | 0.0482
O-acetyl-L.-homoserine and
cystathionine

G0:0043335 protein unfolding 1 0.05 62 0.0482 | 0.9998 | 0.0482
G0:0043981 histone H4-K5 acetylation 1 0.05 63 0.0482 | 0.9991 | 0.0482
G0:0043982 histone H4-K8 acetylation 1 0.05 64 0.0482 | 0.9991 | 0.0482
G0:0055091 phospholipid homeostasis 1 0.05 65 0.0482 | 0.9987 | 0.0482
G0:0070370 cellular heat acclimation 1 0.05 66 0.0482 | 0.9998 | 0.0482
GO:0070407 | ©Xidation-dependent protein 1 005 | 67 |00482| 1 | 0.0482

catabolic process

— Up-regulation¥ = 22529 GO 9l tyrosine metabolic process™ aromatic amino acid

family catabolic process® tQAFAEZ Aol E5F Carboxylic acid tiAFe} #ddo] L.

— o]} JRHASF down—regulation® = FHAE2L GO Fl+ monocarboxylinc acid &4

A28} aromatic amino acid family biosynthetic process, chorismate biosynthetic process”}

wal7k HAs L PP AR A

isoflavonoid®] A% #old F 5.

=

9l 54

— 32 FFol M= up—regulation ¥ FHA= 37§2 CCM_02834 (kynureninase) 2+
04397 (homogentisate 1,2—dioxygenase), 09155 (fatty aldehyde dehydrogenase)©]|H,




down—regulation® & 2F+= 3712 CCM_04368 (Fatty acid hydroxylase) &
01839 (lathosterol oxidase), 04265(C—4 methylsterol oxidase), 02998 (fatty acid synthase
subunit alpha), 06062 (pyruvate kinase), 05313 (phospho—2—dehydro—3—deoxyheptonate
aldolase), 07445 (pentafunctional AROM polypeptide), 08274 (salicylate hydroxylase) %.
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