Short Communications Ei&al: &

[ 365

0) D)Lt S i
Progress in Biochemistry and Biophysics
' 'j 2023,50(8):1926~1936

www.pibb.ac.cn

HITE F 2 HEIR BN LBP1C 18 i1 i35
TFEB £ &7 &

ﬁ%iiz’”** Ho4E2YT ah dp2Y
T OARYT KR w2

(V PGRFLERIR IR DS B, Y 6460005 ) P BRI A W MBS T A R A F B R SR, LAt 1001015
W E BB R AR, AEET 100049; ¥ R ERRERE SIS AT AR, BT E R E A, 1 201203)

’fﬁ-#ﬁil)** ﬁ%ﬁﬁéz)** j@%‘ﬁ:]f\‘/ﬁ 2,3)

SO S

HE B BRISHARCTHREW) LBP1C SELE A ALAT AR S 26 R H AR T E AR AL, IR (RERE) icEkAH
RTBREARE. HEiE ., AANBANE. 773E DRS00 K 2 i [ AR5 R, I LBP1C AbHR A & 2T 4 41 i
(S R ), A P16, P21 323k /KF- I B-gal Yo (A8 1E 1 K5 FH qPCR 1 5 I Kl i 5 5 - GATA4 M i
AT F T (senescence associated secretory phenotype, SASP) F8FRAYMRNA 7K 3 1o Hs 9 SEAG I A A A= 4 % A A
A WERY O EE % 5 N7 EB  (transcription factor EB, TFEB) A#/KY-, i Western blot £l LC3II/I 7K - LA A LBP1C Xf
H KT 520 5 TEANAE B 2k B R AG TN LBP1C X Bty Bk P A ARG o 38 ok 2k ot B (RTE AR [R] I 1] P 428 2l R RNA S 7
M EOTAY LBP1C XHR AUZ S TR, 5 R LBP1CAbBEAY N BAT AN 4] i BAH AR bR (P16, P21 FKAKFE K
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PRAP 5T, AR AR SR I RE A A ) 40 A N s 2
Mg iE 1, PRACBR AR S E " R ] R
EHMERITTY, SRR AMEE N R, %
AR RS T 22 2R TR LR A (MAPK) 5%
W, FEOREEM . MRAREE S (LbGp) H
Ay oAU AR, Horh oy —Fh i B
LbGp5, W LI E AT 4e 4 iy a6 1, $i e 1
I B d 1 WAL AL Sy (LBPF) Al LA
/N BRURZ JBR: Fh 5 A HE S 30090 T T 2T 24 Dy 284 1) 454
P 10, WAL AE 28 1 e 55 WAL H RTR 2500t
RETHELIUAM DIt , Wiyl L&
SOD Mt A LA (CAT) IH¥E, T EEAK TR
o FIRCHTREE S K B (WA DA 5 b F2 2 ol 2224
Ji 3 Ak AR 1 MAPK A5 538 B 1 3s Y, oA
J7 EHLTIBFR AR D

YRR Y H AT R HLAR T gt A A 1
R PR T R RS o o A P R I W™ A A 7
TEMIVER 1 W A AN R AR T B
SR RN AZ A0 28 A AE R AR S A AR
G RR, A W AR b A i R A B — S AN A R A
WGRY R $ 5k F EB (TFEB) J& HI-IF
Mt A A2 ) S L ST IR T, B IR A E WA
VB R AW 65 A DGR I 23k, DA i 1 sk
TER . H WA B AR AL A DL A R AR 17 ST
i % I TFEB 38 28 75 B A M A FAIE F 40t 9 A 3
RIS RR, LRGN T RESSEER, T8
FAIA 4 AR BT/ B [ - Bl AR R 0 32 0 2 B0
U HP 4 28 SR S AR Y IR R R — AR
02, HEAT ., IBFRBKILAE AR, &k
BRI REGIN, JF AT RERERY . 88
FRAE SR b B 5 AR A o S ECR BRI,
BRI —APREY . ERA LT
el F AR E AR Z — R I R RAER L S ph 22
iR ARWR, RS FEMLICHL . ML
U2 S B B RS 0 RN 5 — A BE R R
EHIKSr I FTY (SASP), SASP Z—F I & A
KRR RN, WFEERNT . EAE. ek
7 AT oA AR K T, A E-1
(IL-1B) . IL-6 Fif% 3 A — %A L & & W (inducible
nitric oxide synthase, iNOS) % 222/, % 3t [H 1
GATA4 Z—PH R E T 3L, J& SASP by
1, GATA4 A DL % sk K F NF-xB LLJiH 3/ SASP
It IEHE T GATA4 29 p62 3/
VEPEME A WERERE, (R R A e R rh Az 3

W, B R AR v A AR T B B p62 1Y
FUEINTIEEE T GATA4, GATA4 1E Z gl 21 L
R, QIR ERRNG . FRR, JFnTREFEOEE KL
MBI RAE 2, Wik, ZTAE BV T2
75 0] LLE i 380 TFEB #2185 [ W 7K S A% 2 % 1
SASP, [F] B AR A ML PN B4 0T, AT E 2% 3 2 %
AW SE 00 o

AT AAL F 3R A5 — Fh 41 4> 2 4 LBPIC,
FE N ST 2 240 M R 2 K SP-%of HEAE 2% 3 2 R B
o SR A D RE AL AT T0F5E . & B LBP1C AT LA
i o 3 N TFEB A A% DT 42 =5 3 WK F . BEAIR
SASP ] DIFEZE A\ LT 4E A0y 28, TRl
BENREST, TR Sk A R IR, AT
e % . ARFSEE /R T LBP1C Hi % Al
R4 B DA S AL, AL 2 o™ it
KA TR E I

1 HEST®

1.1 LBPICHI#I&

LS kg THRAFIAL T 254, FIRYREMLIG IR, B
MFH A (1.0kg) MAZI20LEEFKP, T
55°C 43 lMA 30 g SFAE 2 il . 5 g ARJNER 1 )
10 g VERY A, BEFEIRECL he BB WIREFA &2
100°CfHi i 15 5, 4 000 r/min &.0> 10 min, Fi%
WIS J5 i sh K BT 1~2 d, PRIk 46 35 bt
PI . 4 000 t/min B5.0 10 min, _EIERANA 5 f5 1A
U 95% Tl O IF BN 1, &0 & % .
4 000 r/min £.0> 10 min HYEEVINE, ToK LB
SRR VERE 3K, BT 50~60°CHEAE LT, 75-
IKIESEAFCH 20 (LBP1).

% ] DEAE Sepharose™ Fast Flow 43 B Hl £ B .
Bt 25 6 ¢ LBP1 % fi# T 60~80 ml 2% & 1 /K
4 000 r/min £.0> 10 min FREANHEY), WL LT
DEAE Sepharose TM Fast Flow ¥, &KX H 2%+
FKFIAS [) B8 73 28 ) NaCl¥& 7 (0.05. 0.1, 0.2,
0.4, 0.6, 0.8, 1.0, 2.0 mol/L) FATHEVEME, A
SRR S, N 12 ml/15 min, BiRER-R
P ok A I 22 0 e, 00 A 490 nm Ak A WO B
B (A, EHIVERE, &IFHERIES, Rk
a5 . BN, BT, 153 0.05 mol/L BRI A 4
LBP1A1, 0.1 mol/L P24 LBP1B, 0.2 mol/L{jt
Wi 2 43 LBP1C. LBPIC & F — 25 52565 FH (1) 4143
EZ

YRR ALEE . FHE%E SRR BC ] T8 LBP1C 244k B
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J 0.4 g/LALFRZ) 20 f0 40, AbHE 2 MR, 24
6d; ZedikbBE. ¥ 5 o/LLBPIC IR4 iF OP50 14 ik
PRIl , MEE 1K (Dayl) JFGRAbHE, Ab#
10 d.

1.2 ABF4EMBEIETT

N 4T 4E 40 g (human dermal fibroblasts,
HDF) ( 3% [ 40§ Bl %= o 55 b 0> (ScienCell
Research Laboratories), %5 : 2320) H T4l
LSRR TY o ARG SRR S A 10% A6 4 s
(fetal bovine serum, FBS) (Gibco, 5. 10099-
141), AMA 100 U/ml FEH, 100 mg/L % & 1Y
DMEM }53:3k, £ 5% ) CO,, 37°C, 95% 12/ [
TR TR N TR R
1.3 ZHEFR

N2 iy A= BULE Ak B R 20°C, TR 24 50% 11
AR IR A, [ K AT B T Bk OPS0 M 57
5 1208
14 EHREZEET (Western blot)

F 5xSDS- MG EBEIBERHLIK (PAGE) FAE
LR (loading buffer) il & HIKFES S, H 8%
(%] SDS-PAGE JI#EATH FH B B, SRS H S EINC
JE o B 5% B B AE W5 K (TBST B, tris
buffered saline+Tween 20) ZE g E A 1.5 h (244
12 T biotin FR 28 N 1A= W5 B 1], B 4%
TBST £ 4]) o JHARN B —HTAE 4°C I F IR ]
HRP A —Hibric—3t, @B &Gk
##5 F1 ChemiDoc XRS® (BioRad) Y #7171 (1,
B0 & G N HE R B W (Thermo Scientific,

89880) ., PriK: Anti-iINOS antibody (Santa Cruz,
sc-7271) , Anti-LC3B antibody (Cell Signaling
Technology, 2775S), Anti-P62 antibody (MBL,
PM045)
1.5 SKRPEEEEPCR

F SYBR Greeni%, fEPCRIAZ T, flA
i1 SYBRZE Gk, SYBR YRR M5
ADNA MGG, RFHICES, MIAB AT
SYBR QeBl o T A2 B EHEATZOUE S, I IRIIE
DR TGN S PCR ™Y py g e e m 2. |k
PR ZR A1

Table 1 The reaction system for Q—RCR

Templates/reagents Volume/ul

2xMix 10

10 umol/L primer F 1
10 umol/L primer R 1
c¢DNA template 1
H,0 7

1E ABI7500 L #47%E & PCR A, 5|4 L3
20 XFFREASRERE AL &, 5 3 ANk ST A A Y
RNA FEA S §% 58 cDNA, I HAE4 cDNAFE R
K 30k, Bl TS i) CHEBCEME, I8 A g3
N5 NS HE M — B, 2229 A M
I 3 mRNA WA X AR Ak . 22 5 PCR 454 : 94°C
AEME 10 ming 40 DMEH; 94°CAE 105, 60°CiRR
K15 sHI72°CHEMI20's, 72°C ZEfH190 55 [m] A A&
P R 2

Table 2 Sequences of primers used for the amplification of gPCR

Gene Forward Reverse
Actin GGCTGTATTCCCCTCCATCG CCAGTTGGTAACAATGCCATGT
P21 GCGACTGTGATGCGCTAATG GAAGGTAGAGCTTGGGCAGG
Pl6 GCCTTTTCACTGTGTGTGGAG TGCCATTTGCTAGCAGTGTG
LAMINBI TATGAGTACAAGCTGGCGCA TCTCATGCGGCTTTCCATCA
GATA4 TTCCAGCAACTCCAGCAACG GCTGCTGTGCCCGTAGTGAG
IL-1 CCTGAGCTCGCCAGTGAAA TTTAGGGCCATCAGCTTCAAA
iNOS CAAGTTCCATCTTTCACCCAC CCCAGCCTCAAGTCTTATTTC
CTSD AACTGCTGGACATCGCTTGCT CATTCTTCACGTAGGTGCTGGA
GALNS TTGTCGGCAAGTGGCATCT CCAAACCACTCATCAAATCCG
ATP6VIH GGAAGTGTCAGATGATCCCCA CCGTTTGCCTCGTGGATAAT
PASP GCCAACAGTGAAATCCCTTCC TCAGTGGCATTGTCCTTCAGC
CLCN7 TGATCTCCACGTTCACCCTGA TCTCCGAGTCAAACCTTCCGA
HEXA CAACCAACACATTCTTCTCCA CGCTATCGTGACCTGCTTTT
MCOLNI TTGCTCTCTGCCAGCGGTACTA GCAGTCAGTAACCACCATCGGA
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1.6 SA-B-galif:f&

W2 3 2 B 85 FR v, H PBS B HBSS VR % 11Kk,
AT ml BEFLETEG (B-gal) YEFEEW, Eil
[f1 7 15 min. WCERZAMALE E W, FH PBS 8 HBSS &
B3 YK, AR 3 min, SRJ5 W FR PBS 5 HBSS,
BALIMA T ml Q8 TAEWE . 37°CH#E 12~16 h 5 H]
T E G WA T g . REALAIME . R A
i SAEY, Geitwid i Ay g, AL
H150>2001>,

1.7 BE#EERAM

Yff . JRrRRRYmk, RBRANMIEEREL, PBS
Ve, 4% ZRKH M (PFA), ZRMEE 15 min,
PBSYE3 K, K2 min, 70% £ FEWEE 2 min 5 H
70% L BERCE 0.7% B0 PHE (MECEH), E 2~
8 min, WIHEE T SRS YL AR, B R DIEE
o EBRIFHE, 50% LW E 2 min, ZEIH/KTE3
W, B2 min, JEMIA40% Hil, s F
U~ (£ )i

L RN O G  RA IS TR T 28
Mk B 2R dUAE 340 nm UK FT 430 nm & SR 4R
HGIE R H RSO REWET, e U B 20 ¢
F MR 248 Andor AT RS, K556 F Tmaris 5%
PEHATEET 3T
1.8 GRERHLEE

NI YEAR s 57 T3, At fs
FHPBSPE3 K. FH 4% 25 I 2 IR [ % 15 min,
PBS V& 3 ¥, YK 5 min, 40 FH 0.5% f4 Triton
X-100 (PBS L) = iktif % 10 min, FH PBS¥E3 K
YK 5 min, BfA]: 1% BSA (PBS+0.05% Tween it
i) ZiREM 1 h)F, —¥H (Anti-TFEB antibody
(CST, D207D) 4°C ¥ F i % . H PBST 114 3
K, BIR10 min, KBRAEFERMSSG)E, iS5
BUOCEPRCH —PIEEIRES S 1 he PBST PR3
W, BEK 10 min, A6 R A A0 63 £ ih Bt
WER
1.9 ZHRIiEzhiEN

TERGF 3.5 cm NGM 55753 F I 17 M9 2%
PR, PRI — SRR ) £k R T MO TR
H, JRZRHE N 30 s, SRIGAEIARS BINEE T auit ek
130 s ZNEARZ T (body bend) AUREL; ek
AR AN X 30 s Z A I IR 2K
(pumping) TG, BHRLRSTH15 HEH,

1.10 Zitath

S RS8R K FH SPSS 22.0 e itk 4k k4140
T . R R xts Fon IS IES S
A, PAZH R ELABCR FH PR S, A e K6 o

2 & R

2.1 LBPICEZMAFHMERE

AL 2 4, A5l Re R DIREAR A,
LBP1C & WML Frh 2 U 415y 285 (Blla). &
VERIH T A AL SR Sl o il (SR 4E R . A
JNEE IR . JEMTEE) /KIS T R A A Al
M Z M (LBP1), Hfc i) T4 p R 5L (5.0 kg)
ZEM- KBRS AR, I S AR 95% Tolk £ 1
DUESR T8I LBPL (129 g, 1R K2.58%) . HACHL
ZBELBPL R HIBH & 155tk (DEAE) LA K BENE
it JE {4 4% 7% (Sephacryl S-200 HR % Sephacryl
S-300 HR) 4 #5461k 15 2|2 5 Z 8 LBP1C, LBP1
ZEB B AT VRIS, 1951 0.05 mol/L NaCl
PR/ LBP1AL (11.9g, 15%49.22%), 0.1 mol/L
NaCl $EMiiZH 4> LBPIB (12.0 g, 3% 459.30%) LA
}.0.2 mol/L NaCl ¥ i 4143 LBP1C (13.9 g, 5%
110.78%) 2, 35 TR HA TR ROE BRSO
T PIBEHA TS . SR IR G SR 1E 4
Muze i A R E R 0345 , tFIkAER, dHIIERR
A PRI B R AR BB UG . BT RKER
SR AR AG TR, SRR B BEAS ] AE LR
IR MR R R MG . DORIET AN E R
%) L 2T 2 4 i 5 i) Y e 2 A AR5 LBPIC FE ST
ZITHVERT . S0 A2 i R 2 A AR R Y A7
Ko AR TRAE, FH SA-B-gal BG4
X} HDF P10 #1 HDF P25 ARk 4f s A Azl , P25 4%
I SA-B-gal BHYE 41 i 45 Lb 451 1 25 55 T P6 ARk
(1), 2555320 Po 4f M AR di i, & WA
524N (early passage, EP), P25k AEE# 40
(late passage, LP). HLBPIC 4t ¥ HDF P20 {1tk
IZ0HE, AbF2 Rk (6d) JEiH T B8R
K, S X R, LBPIC AbBRA] Ay 3
AW P16, P21 1) mRNA 2 ik & i 2 [ AKX
(Kl 1c, d). LAMIN BI %5 24 M 5 % i br ok
Yy 12, LBP1C 4b B2 v LAMIN B1 /K 5 & & T
XTHEZH (&l 1le). SA-B- gal P40 E%LAE LBP1C &b
AP EE TR (K1), L EgEHREHLBPIC
TEZE T NN AR
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Fig. 1 LBPI1C delayed fibroblasts senescence
(a) Separation and purification of LBP1C. (b) Replicative senescence cell model. SA-B-gal staining in young and old cells. (c—e) RT-qPCR analysis of
P21, P16, LAMINBI mRNA levels in HDF cells treated with LBP1C (control treated with vehicle) for 6 d (2 passages). (f) SA-B-gal staining in HDF
cells treated with LBP1C for 6 d. Data are presented as the mean+=SEM (n=3). *P<0.05, **P<0.01 by unpaired ¢-test.

2.2 LBPICPE{RGATA47KE, HMHISASPIKF 2, LBPIC ZbFHZH v GATA4 (/K% R (&
FET kX LBPIC 1EZE 40 i 5 2 AL 4T 0F 2a), SASP I FIL-1p7E LBPIC ZbFRZH th 35 T %

5% . GATA4 FEPLIG W & Bl 5 CHEH . (K2b), iNOS 1 mRNA FIEE [ K P-4 i 25 K

GATA4 Z 2| HWE g, A a Ak (8 (Kl 2e, d)o DL ES5REW], LBPIC K T

FAREAL, GATAA TR R, HERKIERTYE  GATA4KT, Ml T =241 SASP,

SASP HHIEH W Fik 2. Z5 B I, AHLLF X8

(a) (b) (©) (d (e)
15k 15k 15k Curl LBPIC e
- |
nos [ W . 8
. d
£ 10- = 1.0F s 1.0 s
S 5 = i =
E w3 E i |- ©
= = S 8
3 05 SHEES 205 =
0 0 0
Ctl  LBPIC Crl  LBPIC Crl  LBPIC Cul  LBPIC

Fig.2 LBPI1C reduced GATA4 level and suppressed SASP
(a—c) RT-qPCR analysis of GATA4, IL-15, iNOS mRNA levels in HDF cells treated with LBP1C (control treated with vehicle) for 6 d. (d, e) Western
blot analysis of iNOS treated with or without LBP1C for 6 d. Actin was used as the loading control. Data are presented as the mean+SEM (n=3). *P<

0.05, **P<0.01 by unpaired #-test.

2.3 LBPIC ¥ITFEBAN#, #iE B MFEAR T GATA4 /Ko & Skl 7 s iR AE
LBP1C 1] LIFEAIE GATA4 K-, 11 GATA4 323 Wk A0 A W 0 e E % S )85 [ (TFEB) MIA
H G PERIS], I HEN 2 LBP1C IS T HWE, K. SRR R RN, ML TX g,
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LBP1C AbFHZH % T TFEB A% Ll (& 3a). #F
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Fig.3 LBPI1C increased TFEB nuclear translocations and activated autophagy

(a) Immunofluorescence of HDF cells treated with or without LBP1C for 6 d, n=100 cells. Green: TFEB, blue: Hoechst (nucleus). (b) Lysosomes

were stained with lysosome tracker in HDF cells treated with LBP1C (control treated with vehicle). (¢c) RT-qPCR analysis of TFEB targeting genes in
HDF cells treated with or without LBP1C for 6 d. Data are presented as the mean+SEM (n=3). *P< 0.05, **P<0.01, ***P<0.001 by unpaired #-test.
(d) Western blot analysis of LC3II/LC3I treated with or without LBP1C for 6 d. Actin was used as the loading control. Data are representative of two

independent experiments.
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24 LBPICK{RFEEMPER L RAIEEBRKTF
LBPIC#2m T AMEAKE, Kk [ W] LAV B
YR A SRAE Y LU ANRR B 5T, BT LAtE— 2D AR Al %
AKX LBP1C W a5 i i 4 5 A9 K P-4 T T
WF5E, & B LBP1C &b HH () 41 i Hh 6 i 48 ot . 2%
T XA (El4a), ELBAKFE, S gL
LBPICIE & OPSO M ', M ZEH Dayl JF4f it
MR, LR R BN K S S 2k iz shg ik
AR, LBP1C &b HH () Day8 £k Ht vb 546 Jfi /K °F ik
FIRT XA (K14b), FUILBP1C A] DAL
MINEHE . Dayl0Zk ik A BB, 2 Bk

(@ Sudan blank B (lipofuscin)

LR ‘ 80
Ctrl i f

LBP1C Ctrl LBPIC

Percentage of cells with lipofuscin/%
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15 B AH A8 H5 M Day 10 FF 46t 25 %, LBP1C &
Fim TR BB R EE (Kl4e, d).
DI 45, LBPICZE | T2 S8MIE
oy R R K 2k G2 shRe I MIE B RE I R I, R
TERBRPEEREE,

i bk, AR, LBPIC i o 3 fin
TFEB A#%, $Em TVRHAL A, W5k T 400 A mE
IR0 E KT () 4 s — T T 7 53 X1 GATA4
REAG, MNIMTHNE] 7 5 2 A0 G/ SASP R A, 51 —TJF
AT 1 W AT 8 4 o I T 3 2 i F b = AR A IR 4
Ji, HILBPICIES T (Kl4e).

(b) Autofluorescence (lipofuscin)

Ctrl 150 |-
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Aging

Fig. 4 LBPIC reduced lipofuscin in HDF cells and C. elegans’ and enhanced motility of C. elegans
(a) Lipofuscin staining was performed HDF cells treated with or without LBP1C for 6 d (from P25 to P26). (b) Confocal imaging of autofluorescence

(lipofuscin) was conducted on C. elegans treated with or without LBP1C (control treated with vehicle) for 8 d. Green: 488 nm. (c) The frequency of

body bends per 30 s in N2 C. elegans treated with or without LBP1C for 10 d were calculated (15 C. elegans, n=3). (d) The pharyngeal pumping N2
C. elegans treated with or without LBP1C for 10 d were calculated (15 C. elegans, n=3). The data are shown as the meantSEM. **P<0.01, ***pP<

0.001 by unpaired #-test. (¢) The diagram illustrates that LBP1C delays aging by activating TFEB, which subsequently improves autophagy level to

reduces SASP and lipofuscin.
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Abstract Objective This study aims to explore the effects and mechanisms of LBP1C extracted from Lycium

barbarum on delaying the natural aging of human fibroblasts and nematodes, and provide scientific evidence and

* This work was supported by grants from Strategic Priority Research Program of the Chinese Academy of Sciences (XDB39000000) and National
Key Research and Development Program of China (2022YFA1303000).

## These authors contributed equally to this work.

##:% Corresponding author.

CHEN Chang. Tel: 86-10-64888406, E-mail: changchen@ibp.ac.cn

DING Kan. Tel: 86-760-85286866-8893, E-mail: dingkan@simm.ac.cn

Received: June 5, 2023  Accepted: August 3, 2023



<1936 EMUESEYYIEHRE  Prog. Biochem. Biophys. 2023; 50 (8)

explanation for the anti-aging and skin whitening effects recorded in the “Ben Cao Gang Mu (Compendium of
Materia Medica)”. Methods Human fibroblasts and C. elegans were used as natural aging models and treated
with LBP1C. The expression levels of P16, P21 and the number of SA-B-gal staining positive cell were used to
indicate the cell senescence level. The levels of GATA4, indicators related to the senescence associated secretory
phenotype (SASP), transcription factor EB (TFEB) targeting genes and autophagy marker protein LC3 were
detected by qPCR or Western-blot. The level of nuclear transcription of TFEB, a key regulatory factor for
lysosomal biogenesis and autophagy, was detected by immunofluorescence in fibroblasts. The effects of LBP1C
on lipofuscin levels in fibroblasts and C. elegans were respectively detected by lipofuscin kit and fluorescence
microscope. The motor ability of LBP1C to C. elegans was evaluated through body bends and pumping analysis.
Results Human fibroblasts and C. elegans were used as natural aging models in this study. Aging related
indicators (P16, P21 expression levels and the number of SA-B-gal staining positive cell) in the LBP1C treatment
group decreased markedly compared with the control group, which indicated that LBP1C delayed cell senescence.
The proportion of TFEB nuclear translocation significantly increased in the LBP1C treated groups and activated
autophagy. Detection of TFEB downstream genes showed that mRNAs of lysosomal enzymes, lysosomal
membrane proteins and functionally related vesicular ATPases were all significantly upregulated in the LBP1C
treatment groups. The increase in autophagy level autophagy reduced the level of SASP transcription factor
GATAA4, thereby reducing the levels of SASP related IL-1 and iNOS. Besides, the increase in autophagy level
accelerated the degradation of lipofuscin, and reduced the accumulation of lipofuscin in cells and C. elegans.
LBP1C reduced the accumulation of lipofuscin in cells and C. elegans and improved the motor ability of
C. elegans, which suggested that LBP1C promotes healthy aging of C. elegans. Conclusion This study
investigated the new function and mechanism of LBP1C extracted from Lycium barbarum, which delays cell
senescence by promoting autophagy to achieve the effects of anti-aging and skin whitening. LBP1C increased
autophagy level by activating TFEB, thereby reducing the accumulation of SASP and lipofuscin, delaying aging
and promoting healthy aging. This study reveals the effects and mechanisms of Lycium barbarum in anti-aging
and skin whitening aspects, and provides scientific and theoretical basis for further application research, which

provides exciting translational opportunities ahead.
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