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S TR ER: PO R TR /A= A N A U
TH PRI AR5 R 48 A - S A e B BB 2 1 o
283k 48 g K IS T R o, BRI AN 22 IR
(Agaricus blazei polypeptide, ABp) . 7 4] B\ §ij 8 5
A ER] , ABp HA RAMIT A T, X R 5 1 e A
BABIFERRE R B0 2 MO R AL
T E P WTST

AWFFEAIE T D-2FF UM (D-gal) T 55 7/
WAL JFPEN ABp BB AR, I EE A
2EFER AR B 43 B ABp 15 3 2 /N BRL A 36
Rl R B IR 22 5 81T ABp PUEE & M 7E 1 FHAL
il WFE BTN WA S BT DI RE & i Y T & A
FHEE ALK

1 #R5H*

1.1 #R5iRF

WERA T SR VIR IR B D 52 A R
], AR 2 242 B it AR AR 2 7  D-gal , PSS
WL (L) B 550N ) SPF itk ICR /N, 4 ~5 J&
W R (20.0 £2.0) g,52 H | SEE S M ol iE S
5N SCX (7)) 2016-0003 , K FAL W 52 56 3 Wy £ A
A PR 5T A2 w5 36 MU (ROS) iR 7 &
(MDA) {5 & . B P& L RE 1 (T-A0C) il 7 & 2t
AL A (CAT) IR &, B s R Y TR ST B 5
KT RE BrdU ik B g BEPTAR NeuN | LL=EHTR
550 IgG-Alexa Fluor 594 | 1 2F H1 IgG-Alexa Fluor
488, abcam 7\ H] ; HOECHST 33258, ABclonal /A ) ;
B iR, A s SR A R AT BN R HoAth
AN b4l
1.2 UE5EF

AKTA Purifer TM10 %925 {4 5t )2 #7143, 36 [ 38 F
HLAA ] UV =2550 RUEEARa] WA R T, 5 e [
BR 52554 B 1 s MT-200 % Morris 7K 285 43 HFAX, 1
HRZE AR PR 7] 5 BA-200 78 /)N BRGBERG A, i #B 28
AR A RS 7 TOWER2. 2 BI85 E 7 PCR X, 1
[E] ANALYTIKJENA ;scandrop A 3 A2 R & 1l 22
A, P HR A TS A BRA ]
1.3 XWAHE
1.3.1 ABp #9#%14&

HFUAA L AR T 524K (29 2 500 ) #£5 000 mL
VKAKIREY R 4132 .5 000 t/min 550> 3 min B ¥
W, Bl SRR B AE 4 °CF F BV WP i vl %

PR FRTTE LK . B IFE R DIE, 7E R B 1K
Tz, 8 R ER 41 i 30 kDa AOSB TR, 75 4
CF,HEETKSEN 24 h, B, A0 TREE
HEAAFEER RS, FERHRLE 1220 (g/mL) A ZEIRK
FH 0.1 mol/L By L W2 ¥ pH H £ 2.5, #% 18 3 000
U/mg BN LN S 8 B, TR 51 )5 & T 37
°CHE IR % 4 h,100 °C £ T A0 10 min
B2 1% , Uk TSR R0 SR O MAA A 2 K

FIH & A 253 3 2 K, Preswollen
DEAE-32 FE 4R 58 A 5 mL #E4kh, 5 1.5
mmol/L Tris-HCl 2% 3~ i 3 AT, i K
0.5 mL/min,, FAHLEE BT T Tris-HCL 2 vl
i 0. 45 pm P8R B85 247 A0 ~ 0.5 mol/L
LRNEREHE NaCl I BGE S0, T s Al
£ 220 nm WL AR 53 R R TRIRE Y O vk
BRI A Cellulose CM-52 FE, ¥ 9oy ik — 4 T
CM-52 FEFEAT43 85, 31 0 ~ 0.5 mol/L AL A6
NaCl B Uk 3 SRR, Ji 3 0. 5 mL/min, 1
48 220 nm WL A 2H 53, A G R T UK R %
FEE KT 258 i Hi TrapTM i 55 AL A0
b BB KPR 1.5 MR, Wil 1.0
mL/mln,Kﬁ{mU{BZJL/( 220 nm,
1.3.2 SE%shihorar e

PEHC 6 JAl i HEPE ICR /NER 52 H 38 M 57 7
d,BEHLSY R 4 41,25 X BR (Con ) 41 B 7 (Mod )
ZH  ABp ZH AR PEHE (Pir) 20, 5541 13 2, % Con
AN, Hop A /N R AR B A H R 15T D-gal 300
mg/kg. Con ZH/)> Bl T S AH W] 57 £ 1) A= BER K, Pir
HAEH AR = 800 mg/kg AYMELHL U HH | ABp
ZH A H ¥R 5 ' 400 mg/kg ABp, Con 41 Mod
21 HMEH 7RI,
1.3.3 DRAFAFEE

INERALIHES 42 REATAT R 2e St g, /NERUIA
B2 S B AR JS L 45T 5 min FREEHLI, DL 2
d VIR, i0 5% 5 min R/ BUS R BB/ N
551 W L T AR IR Y

K Morris 7K 2R B SL50 K/ R 28 ]2 208
1CRETT o H425 H/INEUE UKL, e 5B /N RRUTE
120 s NEARIE -G IR, 2ilZk 6 d, 557 K
W5, L0120 s /NG AIAE G B 3R B AR
G BRI IEIK FARUEOEAL /N 2 e BE S
1.3.4 R b iF A AR AR ]

IR AL PR 24 b J5, HREKRHCL, 4 °C &L
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(10 000 r/min ) 7325 M3 , # B a0) 65 Ul B A5 A5 1.
T BT EALRE 1 ) SOD MDA _ROS /K,
1.3.5 DMRGELREFZAFHH
VRN E X R 7 22 SR AL Rk . A Hi-
sat PRI 7 50805 Lot 228 JE R A R L) ) 245
AR . R edgeR #1722 7 Rk 0¥, K
R B2 R R g R T RE AL R
SR HT FPKM 2 £ 35 PR e 3K 114 = B (. DA Ay o B A
(IR TRIEHE I o A6 50 10 8 LA B X ¢ K 56 P

{H#EAT FDR AIE R Q BE W) ik 1 H 3K,
Fi BB A I 355 S FPKM > 10 . Q [B{H < 0. 05, 2 4%
B> 1.5 80 FAEE<0. 6 FUPRAET 22 LN
1.3.6 /) R0E DL R AR KA KT

K e s a0 G 6t /N BRUE 5 X ) mRNA
F7 55 408, A LI ¢DNA 1E 94 °C ¥EA7 148 1
5 min,35 NE P HE (94 °C .30 5,60 C .30 s,
72°C 30s),72 CiEK 7 min, FEHF G UL 1, WE
BAFH SDS v2. 2, 3T Ct i AR IR N kK,

#1 EEHGIHF)

Tab.1 Sequences of gene primers

B AR LS IRl
GAPDH GGTGAAGGTCGGTGTGAACG CTCGCTCCTGGAAGATGGTG
Atpla3 CAGTCATCTTCCTCATCGGCATCA TTGGCGGTCAGCGTCAGA
Trim32 GAACGCCGCATCCAGGAA GGACTTCTCAACCTCAGCCAAG
Hsphl ACCTCAAGAAGCCAGTGACAGACT GCAGCATCCAGCACAGACCTT
Stxbpl CACAAGCACATCGCAGAGGT GGTCTTCTCGCCAGTGTTCATC
Hk1 AGCAAGCAGGCACTGATGG CTCCGAACATAAGAAGGCAGCATT
Apoe ACCGCTTCTGGGATTACCT GTGCCGTCAGTTCTTGTGT
Mapk8ipl AAGCGACTCTGCCACTGT CCTCCTCATACTCCTCACCAAT
Hnrnpal AGGTGGCTATGGCGGTTC CCTGTCACTTCTCTGGCTCTC
Grik5 CAGTCTCCCGAATCCTCAAGTC AGCCTCGCACCAGTTCTTC

1.3.7 D RiEDLREG 6 RE RN

/IS BRI 55 DX A3 S AR Y RIPA. 24 W i
FTEYm IR I Ahd . A Bradford 153058 FlHE W 11
BRE, SRHAR GBS E T 8 10 43 25, bl
JE TR RRAC I R RRAE S  FH TR S 50 5% 1)
JBE WSk Bt A1 457 1 h, % E Nif2 \HO-1 Keapl ,p53 .
Hsphl | Apoe \Trim32 —Hr (B 1:500 Fike) 7,
T 37 CHEMR & W T =90 (AL 1:200 0 i B)
1 h JE0E 3 K, )5 R A
1.4 HiEE

KT SPSS 16. 0 Ge it 4 ik 3 4 20 %54l | 45
FIR TR = bR 22, R ¢ K 50 0 i 45 2R 1Y
WM, P <0.05 FREFABEN,

2 HRESW

2.1 ABp HMHIERAgHER
AN KR AR AR E M alifb 25 51, WL
B 1, HE 1 T8, DEAE-32 &5 132 # (0,35 41 4l 4k

AR 4 4> 0, K W E i K9 DE2
WEZH 53 T CM-52 B AcHe (i alifb 1595 2 4~ 3
W SR IR A 2 A e 1 B K CML 414315 2]
ABp, ABp 7E8E [ HL UK SE 50 45 R b 2 B — 450
T FiE N 3.3 kDa,
2.2 ABp Xf D-gal FESMFE/NRICIZEE SR
INFUBERE S IR 25 R UL 2, fi & 2 AT, 5 Con
ZH LA, Mod 20 /) R akE I 8 1 B /&7 100% (P <
0.05), 5 Mod 41 L%, ABp 4 &% % W % />
37.5% (P <0.05) , HU AR IR ] 2534 Jn ., Morris
JKEEIER, WL 3, WFFE4E LM, 5 Con 4 ILHR,
Mod ZH/NERESS 4 ~5 d A EIZI3EF 65 i v AR 0] dnd 3
WP <0.05), 5 Mod ZHAH L, ABp ZH /)N LAY 7%
AR ) 5 3 R, A Mod ZH 1Y 56.3% (P <0.05)
57 d A AR R LI 45 R R, M4 Con 4, Mod
ZH/INERFR B £ i FH A% IsF ) 58 38 18 0, 255 0 2R
FRER BT 080 (P <0.05) , 15 Mod £H 11
FHEG, ABp ZH/IN BV DR S B0, b O SR A B
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B 1A ] B 2R ER A (P < 0. 05)
2.3 ABpXf D-gal FEHFEZ/NRMFRNLAKE
Eap=Al
/NEUALE H MDA ¥ ROS /K-F- | CAT 1 1 I
MPTEALRE AL ILIE 4, 5 Con 4H L%, Mod 4
/NEUMLHE T MDA ¥ B K ROS &5 & i 3 7 &5, 1 IfiL
EYUEALRE ST B CAT 15 ME I B %K (P <0.05) . fij

5 Con 4 IL#, ABp 41/NERIMLYE T MDA ¥ B2 B {I%
65.0% (P <0.05) ,CAT i& T+ 98. 6% , B LAl
e J1 74 30.2% (P <0.05)
2.4 ABp X D-gal FENRZ/NMREIXERR
ey b A
Mod 411 ABp 41/)N BUifg 5 X R 3 35 25 5t L
K5, &S AT%n, ABp 415 Mod 4 AH L7716 K i

2001

CM1

160t
1 1201
1z
E gl

401

0 < L
8 -6 -4 -2 0 2 4 6 8 10

V/mL
(b) CM-S24: Mt i 2
M /kDa ! 2
20.] wmm—p  m—
144 = —

6.5 w—)

33 = S S ]

A EIKATKIE Lk B B I $157 (20.1 kDa) FLIFE A (144 kDa) |
REE (6.5 kDa) . LALLM EFC(3.3 kDa) , 3k TH29ABp,
() EEFAH

K1 ABp M4tk J %5

Fig. 1 Purification and identification of ABp
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Fig.6  Effects of ABp on mRNA expressions in hippocampal tissue of aging mice
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Fig.7 Effects of ABp on expression of proteins in hippocampal tissue of aging mice
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Mechanism of Agaricus blazei Polypeptide on
Aging Mice Induced by D-Galactose

FENG Qingxia'>, SUN Yanyan', SUN Jingbo’, YUAN Guangxin®, AN Liping™ "
(1. Food and Drug Engineering College, Jilin Province Economic Management
Cadre College, Changchun 130012, China;

2. School of Pharmacy, Bethua University, Jilin 132013, China)

Abstract: Polypeptides are important active substances in Agaricus blazei. To investigate the anti-aging
effect of Agaricus blazei polypeptide ( ABp), ABp was prepared by hydrolyzing Agaricus blazei protein
with pepsin, and purified by column chromatography using a protein purification system. A mouse aging
model was established by injecting D-galactose. The effects of ABp on aging model mice were investigated
by behavioral experiments, serum biochemical indicators and transcriptome sequencing. Furthermore,
Western blotting was used to explore the potential mechanism of ABp. The results indicated that the
molecular weight of ABp was 3.3 kDa after separation and purification. ABp could significantly inhibit
the elevated levels of reactive oxygen species and malondialdehyde in mouse serum caused by D-
galactose, significantly enhanced the total antioxidant capacity and catalase activity in mouse serum. The
transcriptome sequencing results showed significant differences in the expression levels of 295 genes in
mouse hippocampus between ABp group and model group. Compared with the aging model group, ABp
upregulated 79 genes and downregulated 216 genes in mouse hippocampus. The results of Western
blotting indicated that the potential mechanism of ABp anti-aging might be related to the Keapl/Nrf2/P53
signaling pathway. This study aims to provide a theoretical basis for the development of anti-aging

functional food of Agaricus blazei.

Keywords: Agaricus blazei polypeptide; D-galactose; aging; transcriptome sequencing; Keapl/Nif2/P53
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