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Study on the mechanism of Cordyceps cicadae extracts
promote longevity in Saccharomyces cerevisiae
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Abstract; This study aims to explore the role of Cordyceps cicadae extracts (CCE) in resistance against
H, O;-induced oxidative stress and chronological lifespan extension in Saccharomyces cerevisiae. The ex-
periments are performed with various concentrations of CCE to test the chronological lifespan extension.
Then, the resistance against H,), induced oxidative stress was measured in terms of intracellular ROS
accumulation. The mRNA levels of SOD2, GPX2 and CTT1 were measured by real-time PCR. The re-
sults indicate that CCE can prolong yeast chronological lifespan in a dose-dependent manner. Further-
more, the CCE pre-treated cells accumulate significantly lower ROS in the case of H; O;-induced oxida-
tive stress. Taken together these results suggest that CCE extends chronological lifespan and develops
resistance against H, O, induced oxidative stress through upregulation of CTT1 and SOD2.
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2.1 # #®

2. 1.1 KA BPAR BRI R BY4742 ORSCES
FHEE L WY TR G VL2 WA W 15 2 By A B
NHED s BEER (Biotopped) » TG /K 4 %5 4 Ol AR B
Tk . YNB(BD 23w, 291930), [ Bk 42 B
(OXODID), J@i % 1 i (Solarbio), Bl ¥ (Bio-
froxx), DCFH-DA (Sigma 2~ 7)), RNA $2 i
F & (TIANGEN) | 0 % 5 10 & CGRE = KA
oED, R RIS CE s REY A
AD.

2.1.2 EEMERRE BHEIRIRG SR
IXE . SW-CJ-1C #B i TAE A ChERMN 254,
— Mk 0. 22 M BREIESS (Millipore 24 H]D) , 5] #
W6 A 4% (Leica DMi8), CFX manager real-
time PCR &% (£ [H Bio-Rad), @4l /kK AN AL
(3£ Millipore 247D, pH 3 ([ RO
7 1 28T TR i O g 2 ).

2.2 LA

2.2.1 MAERBYGHE B2 gWIETH, 20
mL 95%0 ZBEAAGH B 1 ZE 1Y 50 mL HEJE i
(35 FZET), A, T30 °C 200 r/min 3% 48 h,
TFUE IS AR IR IR, 40 °C EREZ8 K I . 13RIk B
R AR CCE. ¥ CCE ¥4 T /K 2B, Bt i 50
mg/ml CCE BHAWCE T 4 °C vkA&HS.

2.2.2 BEFEmRe ey B A AR A
BY4742 F YPD [E{R3E 5 506 1k, Pk ECE & v 1%
¥ SDC-2% Glucose IAEREFEHE, 30 °C 200 r/
min {BRIEFE.

2.2.3 BREBFN FEESCLS Gz ¥
TEAL RO B A0 R AD 2] 20 mL SDC WA RS 75 4
fHAEP A 600 nm £b YIS BE S 0. 005, 45 Fi it
i) CCE ZbBRZ i A2 B R 1. 000 mg/mL )
CCE. 30 “C, 200 r/min [EIRIRZ R FE. BEES 3
AFATRE JER R MAE . BRI R 10 J1 A%, B
IR WA )R AT T YPD [ R R A, ) E T
30 °C BEEMERK 2~3 d, Giit YPD [k 57 5
LHREERA. 2R 1 REZ L PR, K
AR TEE(B.C.. ). A/AB/AC/A. ..
IRATIE BT BT 5 W 9 DAAE 35 B8 9% BT o e
YNAR R IS (] A A i 225 il A ol 24 Q2 T T B
Y P i

2.2.4 BRIBBFEIAALMLEE AT KISk
YRR MR 3 10 mL SDC VARG FR 3, (i
TEB A 600 nm Kb By W2 % FE S 0. 005, 422 Fft i [
CCE b B 20 v fin A4k B2 1,000 mg/mlL. (1)
CCE. 30 'C, 200 r/min [HiEIRZ I FE 24 h. k)5
B2 mL, P4 600 nm WS 0.5 A EEEE4H
MFEOE T, B0 IR A 995 pL
Brif g SDC WARKEF 5L, 1R 1) H, O, Zb B
A5 1L 10 mol/L Ho O+ 43 314EHH 30 min £l 60
min 58 HH R 10 £, Wl 4 K. ARG HH B i
R3]S . WAL T YPD R FR3E L,
TR EEE T 30 C BERAAEK 2~3 d.
2.2.5 ERBEBEmLA ROS KFegmlz Bk
I EERE A 3D 2] 20 mL SDC WARIE SR, (il
HAEPAL 600 nm &b B IGEE Ry 0. 005, 42 F s [a]
CCE #4b P4 o in A &4k £ 20 1. 000 mg/mL [
CCE. 30 'C, 200 r/min [HIEMR%EF: 24 h. k)5
B2 mL, P4 600 nm WS 0.5 1 EEEE4H
MiF EP 4, B0 5 s da s R 5. AR o
AEA 10 pmol/L DCFH-DA #5419 PBS 2 il
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1 mL, F30°C #EME. 1 h 5B E .
FH PBS 28 wpig e 8 s . 4R 1) H, O, A BRAL Hhoin
A 2 mmol/L H,O,, HAYSZEH Him A SR FLE
PBS /R X B, W7 E 1 he SRJ5 782 Wi
BE TSR ROS WAk BRI K 488 nm, &4}
PR 525 nm). fif = 4k T B AR S,

2.2.6 A %2 % PCR #4 @ CAT, SODI,
SOD2.GPX2 A& B/ & A W43 Ak 1 B 20 it 42
F] 10 mL SDC W ARR: 4L, i HAE K 600 nm
AR G BE A 0. 005. $E A A ) CCE 4b # 41 i
ALk BE R 1,000 mg/mL 1 CCE. F 30 °C, 200
r/min fHRIRZ G 57 24 h 5 H RNA 48 5050 &
PREUE RNA, AR5 30 S0 &0 mRNA 5
5 R cDNA, P 52 i 2¢ 6 a2 1 il ) &4 i 4G
MFER SOD2,CTT1,GPX2 gy ik, H, gac-
tin 3 A L WF 5 9k 5-CGTTCCAATT-
TACGCTGGTT-3", F it 81 ¥ & 5-AGCG-
GTTTGCATTT- CTTGTT-3'; SOD2 3K 1y I
W sl 9k 5-TTTGGCAAAGGCAATCGACG-
3, FiEsI¥h 5'-CGCCTGCTAGCTTTGTGT-
TG-3";GPX2 3R L5194 5'-TAATGTT-
GCCTCCAAGTGCG-3', F sl ¥ h 5 -GGT-
TCCTGCTTCCCGA ACTG-3"; CTT1 3 H 1y I
Wi Bl ¥ N 5'-AGAAAGAGTTCCGGAGCGTG-
3', TSIl 5'-ACATTCTGGTATGGAGCG-
GC-3". KM 20 pL B R . O 4448 95 °C 1
min; 95 C 15 s, 60 C 30 s, 75 C 1 min, ikt
1740 MIEFRNL » SR 2249 T 5L R 3R 1 A
XA, DL Bractin /E S NS 047 H — 1 AL 22 5%

Control

=g T S,
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TE A 0T EE 24 b BRA 5 ORI 25 B ) B R
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0. 100 mg/mL CCE #B£x Xl £F (1) i P 7 4y 7=
A=A g s, HAER AR B CCE ¥ B 138 fin
MG, 251N 1 PR,
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B 1 CCE & K85 85 & 4
Fig. 1 CCE extends the lifespan of Saccharomyces Cer-
evisiae

3.2 CCE &RERAB SR AL BEEE

TE 08 LN 2 Ak 3AH S5O i 2d o BR 26 H, O,
SR EAMHEHTRE ST KIS INA H O, J5
N 30 min, HHTAAIE 8 738 58 AR 250
A H, O, J5 W 60 min, Hnz54H 0. 050 mg/mL
CCE #1 0. 100 mg/ml CCE #RAE— & T2 B 1) 4 0
BRI BRI BT A A a e T JF H I s8R B
& CCE EERBG Mg sm . 4558 WA 2.

0.05 mg/mL CCE [l

0.1 mg/mL CCE

B 2 CCE 3§ 3% B8 8% £ o 41 A AL a8
Fig. 2 CCE enhances the anti-oxidant capacity of Saccharomyces Cerevisiae
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FOw A DCFH, DCFH f85 ROS J A= i & 2%
@FOE DCF, HAO0m A5 ROS /)& & Mk
Fb. SeE g 13, A 0. 100 mg/mL CCE 4b B

HH AR ROS &5 55 T A2 X B 4 (Con-
troDZiil, Control+H, O, ZH4H N 1) ROS & &
XF L Control 41 41 i & 14 hn s B 4% CCE + H, 0,
AN ROS &t b CCE 414 i, {HA]
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H, O, 5 #) ROS j= 4. CCE nJ LABH & 35 iR % A SOD2 A1 CTT1 S A
3.4 CCE 3 SOD2 .GPX2 #1 CTT1 HEE X% T7E mRNA 7K 33k 1 CCE Xf GPX2 & R 7E
A1) mRNA K339 23R8 %A B B 2. iE# CCE Pt

SOD2.GPX2 Fi1 CTT1 H: K 1y AH X} F ik =
K 4 ffF7x, 0. 100 mg/mlL CCE Ab¥EzH v SOD2 Fi
CTT1 #9 mRNA KE# BT 3544, WA
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Control

SR F R FiH SOD2 #1 CTT1 pyik
FrEk.

Control+H»>O» CCE+ H20,

A 3 CCE #r#] H, O, 549 ROS =4

[E2E] ol
ot B AT TS ROS 7K

#: 0.100 mg/mL () CCE b3 24 h, ZJ5#F DCFH-DA 4t 1 h, PBS JEi&M#HE 2 5 . MIA 2 mmol/L Hy O 4B 1 h, 7E5%

Fig. 3 CCE inhibits H, O,-induced ROS production
Yeastcells were pre-treated with CCE at 0. 100 mg/mL for 24 h,and then were stained using DCFH-DA for 1 h, washed twice with
PBS. Yeast cells were treated with 2 mmol/I. H2O: for 1 h, and the ROS level were detected under a fluorescence microscope.
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Fig. 4 CCE up-regulate the mRNA level of SOD2,CTT1 in yeast
* % *P<<0. 001
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