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Fig.1 Effect of anthocyanin on Hdac enzyme activity.
The wvalues are represented as mean = SD in
comparison to control. (*p < 0.05, **p < 0.01,
ANOVA)
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Fig.2 Effect of fraction-derived from Prunus mume
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Fig.3 Effect of anthocyanin on lifespan in
Caenorhabditis elegans (fer-15). Worms were
incubated with 20pM anthocyanin. The number of
dead or alive worms was counted every 2 days until
all worms were dead, and the survival rates were
calculated.

Table 2 Lifespan analysis of worms cultured with
anthocyanins.

extract on Hdac enzyme activity. Final r
concentrations of fraction were 100pg/ml. The values Mean + SD | Median * sp | OETEILE
are represented as mean * SD in comparison to Control 22.86 *0.41 220 +0.82 -
control. (**p< 0.01, ANOVA) Gyanidin 2384 +0.46 240 =068 -
Delphinidin 25.34" +0.51 240" +0.62 p<0.001
_ Peonidin 24.52" +£0.50 240" +£0.58 p<0.001
Table1 Polyphenol content of each fraction Potomdn 26.73 059 240 +001 p<0.001
Hexane DCM EAC BuOH Water il 19 f0as 201 £052 :
Pelargonidin-Gic 17.39 +0.47 16.0 x0.46 -
2.48 26.51 8.01 8.66 0.49

(g GA eq/ 100g contents of dried-extract)



Lifespan{fer-15)

===-Control

1.00
w —MeOH
2 080 -1 —— Hexane
2 Ll ——DCM
T 060 : Eac
] —
g - BuOH
@ 040 .
0.20
0.00 .
0 10 20 30 40 50

Days
Fig.4 Effect of fraction-derived from P. mume extract
on lifespan in € elegans (fer-15). Worms were
incubated with 100pg/ml each extract. The number
of dead or alive worms was counted every 2 days
until all worms were dead, and the survival rates
were calculated.

Table 3 Lifespan analysis of worms cultured with
fraction-derived from P mume extract.

Mean = $D | Median = $D iM'_-;’f;_z:}"V;:ﬁm‘

Control 23.94 +0.34 23.0 +£0.35 -

MeOH 26.80"+0.38 27.0"+0.34 p<0.001
Hexane 28.95"+0.34 28.0°%0.35 p<0.001
DCM 27.05"+0.39 27.0°+0.48 p<0.001
EAc 26.15°0.40 26.0"+0.66 p<0.001
BuOH 26.40°+0.36 26.0"+0.40 p<0.001
Water 2749 *0.36 26.0"+0.45 p<0.001
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Fig.5b Effect of anthocyanin on lifespan in histone
deacetylase mutants (Ashda-2, B;hda-3, Cshda-4,
D;hda-10) .
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Fig.6 Effect of fraction-derived from P. mume extract
on lifespan in histone deacetylase mutants (Ashda-
2, Bihda-3, C;hda-4, D;hda-10)

Edonienoiz, £/, hda-3tkE UV =REHCE
VT 7 A HRODCME 53 B AR FmiE R 2E
BHhEDENELOD, TILT 4 =2
PBIURF 2= U AHEOBuOHEFIZIE
FHAEENRITA LD SN2 7, — )5, hda-4fk
%%wt@ﬁﬂﬁwfﬁ\?w74zﬁy&&jz
T 7 AHEKRODCME S IZH B e MR RS
&b, f\“%ﬁi:*/“‘/‘ 7 A ¥ OBuOH#E 43
ICIEFMERRIZA LD 5T, hda- 108kE AL
ERHIBWTIE, Fhe7a=Pr, 2ARED

Sive, St

Table 4 Lifespan analysis of histone deacetylase
mutants cultured with anthocyanins.

Mean + SD Median + SO EM:‘;%;_;""J*\;“C:‘:W
Control 11.8 £0.17 11.0 £0.17 -
ol Delphinidin 125" +0.15 13.0°+0.14 p<0.005
Peonidin 11.8 =0.18 110 £0.18 -
Petunidin 11.9 +£0.17 110 £0.18 -
Control 13.5 =019 13.0 +0.36 -
had-3 Delphinidin 147 £0.18 15.0 +0.24 -
Peonidin 13.7 £0.20 13.0 £0.30
Petunidin 13.6 +£0.15 13.0 £0.26 -
Control 15.6 +£0.25 15.0 £0.18
_—— Delphinidin 17.6°+£0.25 17.0°%0.23 p<<0.001
Peonidin 17.0°+0.24 17.0°%0.27 p<0.001
Petunidin 15.7 £0.21 150 £0.18
Control 16.5 £0.39 150 £0.35 -
had-10 Delphinidin 17.7*£0.39 17.0"+0.33 p<0.05
Peonidin 16.6 £0.33 15.0 £0.25
Petunidin 17.2 +0.48 15.0 £0.35

Table 5 Lifespan analysis of histone deacetylase

mutants cultured with fraction-derived from
P. mume extract.
Mean & SD | Median % SD {Mf:‘f;zf:‘vs‘zﬁm,
Control 15.0 £0.30 16.0 £0.35
- MeOH 14.8 £0.30 140 +0.41 B
DCM 14.7 +0.28 16.0 £0.34 -
BuOH 14,6 +£0.30 14.0 +0.38 -
Control 151 +0.28 16.0 £0.36 «
MeOH 15.9 +0.32 16.0 £0.52 .
had-3
DCM 16.7°+0.38 18.0°£0.44 p<0.001
BuOH 155 £0.15 16.0 £0.54 i
Control 14.8 +0.28 15.0 £0.50 -
-y MeOH 15.4 +£0.24 17.0 +0.24 "
DCM 15.7°40.21 17.0 £0.31 p<0.05
BuOH 155 +0.33 15.0 £0.28 .
Control 159 +0.23 16.0 +0,23 .
hagotq | MeOH 17.1°+0.29 18.0°+£0.33 p<0.061
DCM 16.7°+0.35 18.0°0.08 p<0.001
BuOH 16.4"+0.25 18.0'0.23 p<0.05
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Fig.7 The mRNA expression change of genes was
evaluated by the real-time PCR. Worms were
incubated with 100pg/ml each extract for 10days.
mRNA levels were normalized with that of act-1 as
a control.

Table 6 Lifespan analysis of daf-16 mutants cultured
with DCM fraction.

NIBEH: S5 YNIGdee i D (Mak?j:é::)kvtsecs::tml
Control 10.84 =£0.08 11.0 *0.12
MeOH 10.73 £0.07 10.0 +0.05 n.s
DCM 12.14* £0.09 12.0* £0.06 p<0.001

MeOH Fc

0044y Fc

Control

Fig.8 DAF-16::GFP response to treatment with DCM
fraction. Worms were incubated with 100pg/ml each
extract for 8days.
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Fig.9 Treatment with DCM fraction improved
oxidative stress resistance. After incubation with
extracts for 28days, the worms were exposed to
oxidative stress imnduced by Hz20:z for 3 hours. The
number of dead or alive worms was counted after 24
hours, and the survival rates were calculated.

BT, FMERDEEZRE L TV L0 FERE
T 5, 7 AHK DCM B3OS &1T 7=,
INFETIZT A D MeOH I H 518 515 DCM
B2 7 F RS TENDZ LBRBRESN
TW3, £Z2 T, HPLC ZAWT DCM BRmD Y 7



FABIZOWT o EITo 7, FORE, 7 ARKE
D DCM B /Ly /=N F UL ) —,
e S W F U Srleid Sl 340 B2 F Lot =g liS
BEENTWVA I EPHALME 2o (Fig.10).
ZIT, RHEhEE /LY =, TS LY
=i, kaA VS YLy s —, Y H LY
/ —® Hdac &I+ 2 HEMR OB E2 KRG
Lz, ZORR, Zhb ) 7 EHIcEEYR HDAC
EHEOEEAZ DN (Fig1l), £z, |AD
BEER~INOU T UoBHARNML THEMEREC
ST HRBERGILIEEZA, ZNBY S S
TICHEZREMERDRSHR SN (Fig.12,
Table 7).

hda-2 ¥ X7 hda-3, hda-4, hda-10 D#hFih
DOERMK (REER) 2HWTY 7 HEMEE O
BOFM~OBBIZOWTRHEZTo -, TORE.,
VALY )= DHhdad BV TEHEMEE S
LTz, —FH, FOMoV FF o EHIiRThor
RECBNTHLHFMELEDRIMB I N 2o
(Fig.13, Table 8).

DCM fraction Lignans standards
1 4
4

2

2 4 3

3
0 5 10 15 20 0 5 10 15 20
RT (min) RT {min})

Fig.10  Analysis of lignans of DCM fraction by
HPLC. The samples were applied to Kromasil C18
Column (5 pm, 250 x 4.6 mm 1.D.) and eluted with
CH30H(A) and H:O(B) at a flow rate of 0.8 mL/ min,
with absorption monitored at 240nm. Eluent : A/ B
=60/40 -6 min - 75/ 25 - 30 min, Column. Temp. :
35°C. 1: Pinoresinol, 2: Lariciresinol, 3; Secoisolariciresinol,
4; Syringaresinol.
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Fig.11 Effect of lignans on Hdac enzyme activity.
The values are represented as mean + SD in
comparison to control. (*p < 0.05, **p < 0.01,
ANOVA)
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Fig.12 Effect of lignans on lifespan in C. elegans (fer-
15). Worms were incubated with 20pM lignans. The
number of dead or alive worms was counted every 2
days until all worms were dead, and the survival
rates were calculated.

Table 7 Lifespan analysis of worms cultured with
lignans.

Mean % SO | Median + 0 |  CBVIR eSS
Control 22.58 =047 22.0 =041
Syringaresinol 24:93% =051, 24,0" £ 0.82 p<0.001
Secoisolariciresinol | 25.90° + 0.48 24.0* £ 0.65 p<0.001
Pinoresinol 26.17° £ 045 26.0" £ 0.50 p<0.001
Lariciresinol 2494 = 043 240" £ 0.81 p<0.001
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Fig.13 Effect of lignans on lifespan in histone
deacetylase mutants (hda-2,3,4,10) . Worms were
incubated with 20pM lignans. The number of dead
or alive worms was counted every 2 days until all
worms were dead, and the survival rates were
calculated.

Table 8 Lifespan analysis of histone deacetylase
mutants cultured with lignans.

Log-rank tests

Mean = 5D Median = SD (Martak-Car)Vs Control
Control 1180 £0.17 11.0 £0.17
Syringaresino! 11,72 £0.20 11.0 £0.19
had-2 | Secoisolariciresinal 11.38 £0.16 11.0 £0.13
Pinoresinat 11.26 £0.18 11.0 £0.18
Lariciresinol 11.48 £0.16 110 =0.16
Control 13.50 +=0.19 13.0 £0.36
Syringaresinol 13.51 +£0.18 13.0 +£0.30
had-3 | Secoisolariciresinol 13.38 *£0.16 13.0 %033
Pinoresinol 13.70 £0.19 13.0 £0.31
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Control 15.57 £0.25 15.0 £0.18 -
Syringaresinol 16.13°£0.28 17.0°+0.21 p<0.05
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Lariciresinal 1501 +0.24 15.0 +0.24
Control 16.50 £0.39 15.0 +£0.35
Syringaresinol 15.55 +£0.43 16.0 £0.33
had-1Q | Secoisolariciresinoi 15.20 £0.39 15.0 £0.28
Pinoresinol 16.41 =047 15.0 £0.44
Lariciresinol 17.22 £0.48 15.0 +0.23
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Fig.14 Effect of lignans on lifespan in sirtuin mutant
(Sir2.1). Worms were incubated with 20uM lignans.
The number of dead or alive worms was counted
every 2 days until all worms were dead, and the
survival rates were calculated.



Table 9 Lifespan analysis of sirtuin mutant (Sir2.1)
cultured with lignans.

Log-rank tests

il Biedidn: /= b (Mantel-Cox} VS Controi
Control 17.02 * 0.20 17.0 =+ 0.19
Syringaresinol 17.03 =®= 0.19 20 =022 -
Secoisolariciresinol | 17.58" £ 0.21 17.0 =% 0.26 p<0.05
Pinoresinol 18:37% +. 0I5 19.0* = 0.32 p<0.005
Lariciresinot 17.78* =023 170 =023 p<0.05
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