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We have screened four natural products against 640 single compounds, which shows more two folds
gene expression for both endoplasmic reticulum aminopeptidase 1 (ERAP1) and FOXO-family tran-
scription factor (FOXO1). The results were as follows. (*)-Car-3-ene-2,5-dione from Asarum sieboldii
Mig. is C1oHO2 molecular formula and the 164 kDa molecular weight. Cinobufagin from Bufonis
Venennum is CH3Os molecular formula and 442 kDa molecular weight. So far reported main bio-
logical function is Na"/K'™-ATPase inhibition. Corilagin from Euphorbia pekinensis is CoHxnOrs molec-
ular formula and 634 kDa molecular weight. Carbonic anhydrase inhibition is well known its bio-
logical function. Corydaline from Corydalis turtschaninovii is CxpHyNO, molecular formula and 369
kDa molecular weight. The main biological function is acetylcholinesterase inhibition. In the short fu-
ture, four types of natural products will be used in longevity experiments with insects. The results
may give one of the clues for studying new drug development candidates of the longevity.
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Mo T2 dH2A2A AEst Ao FA
=728 g AE /AL o) AT e st
=39tk 2y, AAENFE AP A A A (stability),
QHH A (safety) T -5 A (effectiveness)o] UTH HAF L AHE
ot7] W&o FAgo] Aol JEH§ 71te Y T At
g5 2001dS AFoE HAZAGATHNEZA o]
THH B AR A AE =ARARS FHOE HA
ATl A5 HUT

Endoplasmic reticulum aminopeptidase 1 (ERAP1)= A E
y 47]#<] endoplasmic reticulum (ER) Woll A #E2 02
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g4 S 7HA = g Eo] 57| A3 AAH o] 5o #ofgint
a2y AE A< ERY @ Fo] 7kA] = ER retention signal
motif¢] KDEL sequence= 7}A 1 914 %t} ERAP1E ER&
w4 exosome-like vesicle &2 extracellular 33l £
o} 781 ERAPIE o8 79 cytokine receptor (type 1
tumour necrosis factor receptor; TNF-R1, interleukin-6 re-
ceptor a; IL-6Ra, type 2 interleukin-1 receptor; IL-1R2)%} 4
&3t 9lth ERAPIO &3 A A E receptor ectodomain®]
AEZYFH A E F2F &L 31 (ectodomain shedding),
AEZ Eulgl ERAPIE macrophageE 4 3447 A
phagocytic activityS %ZIA 71t & th& ERAP19 ¥
d 2% 7|52 MHC class I ligand A4 =9 CD8<
7FZ] antigen present celloll 93+ Q1410 B 92 &
FaH2, 5, 6]. FOXO1 (FOXO-family transcription factor)
insulin signaling< targetS. 2 3} oxidative stressol o8-8}
] metabolic homeostasis& ZH T}, 53] Caenorhabditis ele-
gans EAW o] AP A FOXOIE life-span extensions £
st FAGHAR B F o2 Q15 mammalian longevity
¢} cancer/ diabetes®t -2 age-related diseasesZ ol A A
FES W 9lth4, 8, 9] ¥ A7l Al ERAPL & FOXO1 3%
AE & 7H7H9] (Reverse Transcription Polymerase Chain
Reaction) RT-PCR A3 Fo] A7) FE3ko] A7 W= 7of
A= control 3 Hlalste] A #F3}et ¢k ERAP1 & FOXO1
FAAZE FAA 1549, 28 o]} Aed AL vF AFE
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MZHI Y RNA 22|

PC12 M Z(KCLB 21721, Korean CellLine Bank, Seoul,
Korea)t= A7dAE9 S4& Yells AEE 9 pheo-
chromocytoma2 8] fE=¥ A& A&t ¢t PCI2A| £ &
25 mM HEPES, 25 mM sodiumbicarbonate, 10% fetal bovine
serum, 50 units/ml penicillin ¥ 100 ug/ml streptomycin®]
E 3 RPMI 16408 A of] 3 F3}ef 37°C, 5% CO, =41 9] Wi
71l A v stk & Aol A8E HAE golBee e
TR ZAT(NIKOM)A A Al wgton, F 640719 =4
< DMSOE & & 3t 1 mg/mlY] FE2 AFHALH,
Zt Az 449 HF FEE 10 ug/ml/day=E A2 = At
Total RNA+ 2] & Trizol reagent (Invitrogen, Carlsbad, CA,
USA)E A&ttt 4% HHAES Ad PC2HZE 1.5
ml tubed] ¥ 500 pl9 RNA isolation bufferS 3 7}sl<]
lysis A1Z1 % 100 pl¢] chloroforms g0} &3] 4103t
13,000 rpm, 4CollA 10 &< L4 Eskd oF 250 plo]
FEdE Astd MZE tubed &3 F 5% isopropanol
& A7FRAT AL2dA 108 A= S FE3 F 13000
rpm, 4Tl A 108 5 A EE3}L, 75% ethanol 500
w2 A A3t total RNAS 90 RNase-free waterZ =9I
< nonodrop (Thermo Scientific, USA)< o] &3F¢] &34
=

=]

U
o)
T

RT-PCR ¥ 24
ERAP1 & FOXO1 &7kl %3t primers ©] &3}

reverse transcription-PCRe 33ttt & Ao A-&%
primer’= &3} 2t} ERAPLF 5-GCC TGA AGA ACC
ACT GAA GC-3 & ERAPI-R 5- AGC AGC TGT GGG TTC
AAA CT-3', FOXO1-F 5-AAC CAG CTC AAA CGC TAG
CAC CAT C-3, FOXO1-R 5-CAG AAG GIT CTC CAT GIT
TTC TGG A-3. Total RNA 3 ug oligo-dTE 4101 80C ol Al

B 5o d WA A7l %, 10 x buffer, ANTP, MML-V, RNase
inhibitor 50 EHg 843 EFato] 42TolA &3t W&
A A DNAE T4t (DNAS SEA717] SaiA o g
primerg ©] &3} 95Tl A 30%, 56 Coll A 30%, 72T A
3022 283] Wh3dte] Ar1YgF o Fsgth A719E 2
I AdE PCR HESAH 9 FopSA 2 25 33 dhy A
it gkolth.

Zn 9 1

M2k

3okl S A H(NIKOM) ol A 64070 A& ehol B e & A
oA PCI2A Z ol 10 pg/ml/day2 A 28ttt W9 743
| #ojst= ERAPISF 9 Aol #efshs FOXOL 3 A
dS& RT-PCRE st Aqtt Z4zte) faaEd o] 1.54] 9 2
Hj o]y e As Aoz AEstAth. ERAPIFAAE
15201 7kA) ¢ A2 AL 27 Gtk 2u) o] 4 HEAIZ AL
1470 3. FOXO1 A A4S 1520744 AN AL F 24
Mt 28] o] FEA N AL 47] A Th(Table 1).

ERAP19} FOXO1 f+A A5 7 15281744 454170
& 13 /| Ath(Table 2). (-)-Maackiain® HIR and IL4 2
Ty AAzd S Foto ¢YAE SAIE HETA T)E
o] 1 Fo]Qlt}[13]. 23-O-acetylshengmanol-xyloside<] 4
B34 7)5o #3 A7 = GAT CyHs0108 EAA o=

2

roLo

Table 1. The summary of the NIKOM-natural product libraries for the gene expression of ERAP1 and FOXO1

Fold Plate # Plate ea. # Total
number
1 Al A6 A8 A9 Al0 F3 E/ F4 F8 F9 FI0
15 fold 2
5 A3 C C5 Cl0 D3 D6 FE5 E6 E7 E8 E9
ERAPT 1 A3 F2 E4 F5 E6 E8 FE9 FI0 F3 F5
2 fold 5 Cc1 C6 C7 DI 14
1 Al A4 A8 A9 A0 C4 C5 C6 C7 C9 Cl0 E4 F4 G3
15 fold 5 A5 A6 A7 A8 A9 H7 24
FOXO1 6 G6 G8 G9 GIO
2 fold 1 A3 E6 E8 E9 4
1 Al A8 A9 AI0 E2 FE4 EI0 F4
ERAPI& 15 fold 5 A5 A6 A7 A8 A9 13
FOXO1
2 fold 1 A3 E6 E8 E9 4

PC12 cells were cultured in 96-well plates using RPMI 1640 medium at 37°C/5% CO, conditions. Following 24 hr of incubation,
they were treated with each natural product (10 pg/ml) for 24 hr. Isolated total RNA was used for the RT-PCR experiments. In
this table, it has been only summarized to ERAP1 & FOXO1 gene expression over 1.5 fold.
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Table 2. This is summarized that the genes, ERAP1 & FOXOI, is expressed in the 1.5~2 fold in common

No. Plate # Library # Scientific name

Substance

1 A01 1 Sophora flavescens (-)-Maackiain
2 A08 8 Cimicifugae Rhizoma  23-O-acetylshengmanol-
xyloside

3 A09 9 Cimicifugae Rhizoma 27-Deoxyactein
4 A10 10 Scutellariae Radix 2',3,5,6',7-Pentahydroxy- | _ us

1 flavanone 3 Foxo1
5 E02 42 Acanthopanax Chiisanoside g mERAPiL

Root Bark 2]
6 E04 44 Cimicifugae Rhizoma Cimicifugoside H-1 7_5_
7 E10 50 Corydalis Tuber Corynoline § 151
8 F04 54 Curculiginis Rhizoma Curculigoside %
“ 00

9 A0S 999 DPulsatillae Radix Methyl rosmarinate L
10 A06 1000 Piperis Nigri Fructus Gibbilimbol A B
1 5 A07 1001 Ganoderma Ganoderic acid C1
12 A08 1002 Ganoderma Ergosterol peroxidel
13 A09 1003 Caesalpiniae Lignum  3-Deoxysappanchalcone

Table 3. It was organized to ERAP1 & FOXOI1 genes expressing in common than the height 2 fold

No. Plate # Library # Scientific name Substance 5
:g' * FOXO1
1 A03 3 Asiasari radix (+)-Car-3-ene-2,5-dione g ——
2 EO6 46 Bufonis venenum Cinobufagin fg 20 1
3 ! E08 48 Euphorbiae pekinensis Corilagin g I I
4 E09 49 Corydalis tuber Corydaline E a6 J

Control

EA#L 662 kDao| th. 27-Deoxyactein® A &34 7] %o &
g A7 AT CyHsOp B4 02 EA4F L 660 kDaol
th. Cimicifugoside H-10] #3t A E8A &2 Fxof #

AFA = 9l 2,35,6,7-Pentahydroxyflavanones A &3}
A 7)o B AF= YA CsHpO; EAX O BAHFS

304 kDa©] t}. Chiisanoside 4% (small intestine)oll A ] %
TTE Walste AESE 7150 lt[13]. Corynolined| &
HA AESE 75e AR Ade Wafste Zolt7].
Curculigoside-& amniotic fluid-derived stem cell®] &3} (os-
teogenesis)E MAAI7IE 71%E 7FAL TH10]. Methyl
rosmarinate™= matrix metalloproteinase-1¢] &4 & A 33}
= AESRH 758 /1A D YTH18]. Gibbilimbol AE o}
MY 02 HZ (Leishmania)s Fole AESAHEITH15].
Ganoderic acid C1& % 4] (asthma)&2}ol % 23} H TNF-a4
Ako] A3 FTH[11]. Ergosterolperoxideli= E. histolytica (0] &
ofrluhE HElHo g Zole 7|50 RiEoYr12].
ERAP19} FOXO1 A4S &7 2uf o4 2dAZ AL
47 St} (Table 3). A2 (Asarum sicboldii Miq.)& #-&3 =7
of Sote hdA 2R84 R, V2 AT 1Y, FE AHE

Ha glor szl Ax doly 7| RAFH SO st 7]
A2 A8 @ wo) AaREE AgHT o] 424 £
& (#)-Car-3-ene-2,5-dione?] molecular formulas CioHi202

H Aol §lok. A4 (Bufonis venennum) 74 v 7ol 43
H o EHlES A23 Aotk F& 9 &otH o =283

e A5l oA Tl FF AHEET ]
£2 % Cinobufagin® ¥4+ CyeHuOs0l ™ 2
442 kDaolt. Ag7hA <A AEH 7o
Na'/K"-ATPase A3} #l | th[1]. W)= (Euphorbia pekinensis)&
g AolEe YFoE 2E2 1% ) JMAE A=Y
3 frefo] vpom W= FoFot}. Corilagin® &A4H4] &
CoHpOr 242 634 kDaol TH3]. B8 A Z8HA 7]5e
carbonic anhydrase #3840l tt[14]. & 5 (Corydalis turt-
schaninovii) > 2ol & dFo 2 HEFryetit 3
0. 229 v Ax ZEd 1F 2ol b Cor-
ydaline®] #2412 CpHyNOso1 ™ EAF&-E 369 kDaol th.
A %F &3 E acetylcholinesterase A3l 2 ¢15te] AJ7lThs B
27} ATH16].

al
=
(*
o 2AFE 164 kDaolth. oF4 of| Y=< 75 =
1
7
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ol AAAI $MA g ERAP1Y FOXO1 fAAS
A 26 o]} FAA I = 4FF A HE([(+)-Car-3-ene-2,5-di-
one, Cinobufagin, Corilagin, Corydaline]& WY& §3 43
A Ao AHEE Aotk 292 E o] &3 A Y +E A

BAY 5, 7oA Aded FAgetr] AT A, A

o T
A3k HEAS FUHHL BAEL AABT 5 e A
1o T8 dHLA 2 AEH FYAF dd A
ko WY Aol
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