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KAT7 ik PI3K/AKT/mTOR {55 i@ #2285k 11 41 &

FOELE e e e g 2w A e e e
(RBEMKE RGBT, RELAGARTREL LT,
AR R LA B R F PG Zhshap b, Ae 230032)

WE BM WEANKAFE-1B(IL-18) 755 1 R BROCT FCR 4 M (ACs) RAEBIR, BIF I 4 E Fl T #8024 R & Bk e B i 7
(KATT) 3R K5 ACs WEZMIMK R, Fik  HH T BURIREEE K BUBSCTT PR 3RBUR ACs IR IL-18 5%
HESr ACs JEREASTHRY, 4355150 5o SR Y AR AR S BE B Yo /T4 RNA 3 kst ACs o KAT7 (7K, 5 & BT iR, Tr-
answell SCHGAG I AH LAY IEFE RE 7 s ARG B- LR H T8 (SA-B-Gal ) Ju A58 2 4l i ; Western blot (WB) #0041 g 4 KAT7 [ 1T
R R E (Col 1) G4 Jm 4 I EE 13(MMP13) g i 1 53 (p53) | JRIH A SRS EEII I R 5 1A (p21) 22 1 33k X Y]
PEXSIRALFN KATT 3t Feih 2 40 M A TG SR ALY, WB B st BB EE R S 3L T 41 5 B4 5 (KEGG) & 4 A Hr i3 B A O (5 5
Mo BER SXHRAANLL, IL-18 HIHUS KB ACs 1) SA-B-Gal Yo (0 JH AU iS4 £, Col 1T Rkl /b, MMPI3 il p53 FKiki
i, 40 T B R FRAIG, RIS 20 Py KAT7 3k, SBAPEXT IR ZHAH L, KATT 3 325K 41 40 i SA-B-Gal H (o FH 1 4t it £
W2, Col T 33K/, MMP13 p53 1 p21 eIk, ANMITEALRE 05 . 5 PR M X BRALAH 1L , @Ik R AEBL A ACs Py KATT (1)
FIK 5 M SA-B-Gal He € P 240 Ma B8 /0 , Col 1T FR3EHE N, MMP13 \p53 il p21 Feikigi /b, AT R A Ji 3458 . KEGG & 447
Bras R won , ARt LR 3 S5/ 2 S B(PI3K/AKT) {5558 8% 2 TE AL AR S AR F BT % HR A, KATT 5 3R 35 20 200 i N ol
21k AKT(p-AKT)/AKT FIBEER AL FL 04 T 0025 £ 402 1 (p-mTOR ) /mTOR FAH X 2 [ 3R 3B 7K T34, KATT {26 440

M p-AKT/AKT 1 p-mTOR/mTOR {8 [ 2k K T-FEAIL. &it
B AL AT ES KATT 305 PI3K/AKT/mTOR {553 %4 K

mi Ik KATT R ACs KA 8 00 BB R 1T R &

KW BT R B AL KATT ; 40 583 s PIBK/AKT/mTOR

hE4SEE R684. 3
NRkERERD A SCEZHES 1000 - 1492(2025)08 - 1506 — 08
doi: 10. 19405/j. enki. issn1000 — 1492. 2025. 08. 020

B TR (osteoarthritis , OA ) B —Fh DL T B
RS g T2 B B AL 19 55 , 5 B 21
ViRHLB A S 2R R AMIE L R OA
PR UIAEOG  (HH B4 & A B i A B, T
ST RS R S A M K A 2 R A A
TEZAH 5 43 Wb 26 B ( senescence-associated secretory
phenotype, SASP) , ] B ik 48 4iE K 1~ Ltk A 7 A=
ISR L Sl e e i PR R s - A N o i O s
T A AR, T S BOE AR B2 N i ZH 21
W, 51l OA, — IS F A JE 41 CRISPR/

2025 -03 =21 I
BATH : ER A SRR RS T A H (455 :82430114) ; ZHAE %
B 2T BERHIT AL 43 B 90T H (45 :2023zhyx-B14)
FEFTIM B, 53 BT AE
BB 5BUR L T AR U, B S /R, E-mail: wwel@
ahmu. edu. cn;
2], 5 BFFE B, Wit SO, S04 , E-mail  yan-
shx@ 163. com

Cas9 G AR AR5 K BRI 2% 2 WL R 1 7
(lysine acetyltransferase 7 , KAT7 ) &7 0% 3% & 8 45 3
D BRABUZE AT T GE R KATT e B A2 il i /s
FROC 1T H0E i i (articular chondrocytes , ACs) DL N &
e /1N BRURE O Y B S b s 3R (] KATT i
FIREA SR /N ACs A R E, ALK
FBE gl Z=-1 B (interleukin-13, IL-1B3) S ET
KB ACs RIS AL, OA fE ACs PR Ab3RsT , 15
FRIERET KAT? Kk 5 ACs WRZAIM KR,
(7] Fsf 1) P i 200 P B R -4 KATT W RESZ MR A
A5 530 I, 70 40 1 25 1 ) B KATT fig ik ACs %
FRER 2V FIAIL R

1 #MR57E%

L1 S KB ACs BT 4 i SPF
PHEVE SD KB, AR BT R 2y 120 ¢, g B L RUBEFER

SESZIS S s, YF AT IES : SCXK () 2022-001
ARSZIG O A B R B A I R 2 BRI 5% T 8l 5K
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AP A 2 Lo fE (415 . PZ2-2023-026) . S HE
W atad 32 A2 0T 200 i 2 (R S e, A S g LA 3
R ACs,

1.2 KFE5MFE IL-18 1 H 3 [E PeproTech 2y
A ; BEAH 5C % B (adeno-associated virus, AAV) Fl/N
T4 RNA (small interfering RNA, si-RNA) Ity H i
A (IR ) 1By A B2 ) 5 FY R Jig W 45 i 5 L UK
W B At FE R ERHAT IR A R B B-F L
F Wi ( senescence-associated B-galactosidase, SA-B-
Gal) Jeai5R & A FigE = RAEVHEARARL
A]; KAT7 11 B 2 H (collagen type 1T, Col TI)
W8 25 B 53 (tumor protein p53, p53) . MR 1k F,
W) R WA B Z #H2E 1 ( phosphorylated mammalian tar-
get of rapamycin, p-mTOR)/mTOR | H i &-3-%f 12
i & 1 ( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) —# ) 5 B = J8 A W) AR A B ) 5
Ji 4 J& & B ¥ 13 ( matrix metalloproteinase 13,
MMP13) —4itlly [ S [E NOVUS 23 7] ; J& 11 2 AR
B i A 7 1A (cyclin-dependent kinase inhibitor
LA, p21) —4ilg B B2 1 48 s A YR 20 /) 5
W23 4 B ( phosphorylated protein kinase B, p-
AKT)/AKT —Ji ) H 36 [ CST 23 7). Sty B il
0 1 FI 7 Olympus 43 1) {2 5 AR U1 F1 35 1
Bio-Rad A #] .

1.3 L®/HE

1.3.1 miesy & 535 CO, ALK -
JIBY R AT, R 2B B & 1% WAL PBS
WA T S Se R o TP ARSI G By 5CTy
By, WS PBS B0, 38 EIHWRL A S mg/
mL (%) 1T BY Sl T B SR A h i Ak 8. ICH L 7ETH
B INAE 10% Ba4- 1035 1 DMEM/F12 5¢ 485
FRRELARIEAL, (5 40 wm 38 R S8 AL, B0
JEffH DMEM/F12 58 48557 FR B A LT e , 56 7%
SR AT IS SRR AR

1.3.2 KR ACs $9 5% fFRIR RN IR IC =
60% % HE If 5= 1k B 3%, T 15 R 4k, S5 PBS Tk,
4% 25 J B[] 5 30 min, 75 0. 1% FA g 5 e £
1h, 55 8 1 JoK S B sOE B8 1k, FRT A
PBS, St Wl T AL

1.3.3 KAKEMA ACs sy LUIAE 6 fLBN
BE R4 S 91, 1 40 % B2 3R 2 60% I, 5B SR
3 PBS JE bR & IL-18 ) DMEM/F12 58 4 8%
FRAREARSE SR 24 h A

1.3.4 XK ACs B KAT7 #9i3 2k ek DITE

6 LR NI IR B2 M A 5], 1 20 i % 3k 3 60% b
X AT AAV SR YL si-RNA B2 Qe o L,
AL 0.2 WL B EE N 1 x 10" ) AAV, 55 fin S5
JCh B I e e et BE AL 174 B BE IR B 4l
Opti-MEM 15 523, Jii A si-RNA Fl Lip3000 17
Yoo JRYL A P B IPEXT FR(NC) 2, 8 T
FEENTE (Western blot, WB) S 55 5 iF 48 ffd o 3% 35
KAT7 (0e-KAT7 ) 85115 KATT (si-KAT7 ) 75 i3
1.3.5 Transwell L4 28 i it 4548 /1 7F Tran-
swell B2 T 2 MA S 20% a4 M35 f s 77 3, &
B/NEE TG R AR R B A T i AR ik
RS Je T BN AR SRR h Ak s by
Fro 48 h G HUH IR, ] PBS THUE/INE 4% 2K
A% [ 5 20 min, F-FH 0. 1% %5 2544 {4, 30 min, fx
J5 F PBS TR S THOb WA N AR
1.3.6 SA-B-Gal #94m 78 4 HLIC F 1 15 77 i
HE SR, 45 25 T 1 24 h )5 7GR 5L, JE  PBS
TR, %R G20 B8 18] WA E 1S min, (0,
WE T 37°C AR TP Y 48 h, )5 BIC R T3
A WA B WAL

1.3.7 WBialtax &G e kik Wa42 1T 24
he 20 T UK 2R WU SR 0 B TS TR, T
TR EREGE il i 4 i i 8 B . e A
I, Jo e it ivk I BT R —P A 0.
VR AERAE IS FE A T R 1 .

1.4 Zit=438 i Graphpad Pism 9.5 ¥4
TPy TR BB S R LA« =5 Fom ., X T RIEAS
A AR , P IA) B LU A ¢ K. L P <0.05
hESAGE

2 #HR

2.1 KRACs MBESER WA 1A Fi, 25t
IR 1 43 B AR 500 J5 J 48 3 AR IR
ACs BT AS I35, KN 5T, 2230 B
AT, L BT REHE A . 2 T 2
o MRS VR €6, A3 25 6, 5 O, 4
W By B VRE T 2 6 (1B

2.2 KR ACs HEMEMBYT WK 2A ik, 4
RIFIVRRE R 1113 HIBUR , K B ACs 1 SA-B-Gal 3
i FE L BRAL T (2 P <0. 001) SR e
B L. WB L5 (18 2B) SR, S IRALI L, R
R I 9 11 RN R B ACs g Col 11 81
FERWWL (P <0.01.,0.05.0.01) , MMP13 Fik /K-
4 hm(P <0.001.0.01.,0.001) , 4 fifd 5 Zhr &
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A

E1 XR ACs BESSLEE =100
Fig.1 Morphology and identification of rat ACs x 100

A: ACs under bright-field microscopy; B: ACs after toluidine blue

staining.

p53 By R KW i (P <0.01.,0.01.,0.05) , i

B 20 ng/mL {9 IL-18 W18 2H 47 Transwell ZCIH
iR (K 20) Won, & IL-18 5, KL ACs 1§ )
REAR(P <0.001) , 55X HELLAH LL, 40 i i B fig ) &
Ko RIS, WK 2D, 50 BRZHAH 1L, 284S ) ok 1Y
IL-1B Hl#U5 KB ACs o1 KAT7 gk B (¥ P
<0.05), &GS I 2520, K 20 ng/
mlL i TL-1B 15 HE 7 ACs SEAERRIH] T 5 225550
2.3 0e-KAT7 3 AFR ACs TEZRK OA REKZ

W AAV L 5 B 40 2 1 EAT WB S5 (K]
3A), 2 AAV UL ACs N KATT FRikKF L I
X (0e-NC) 20 .2 BT+ (P <0.001), $2 75 4i g
KAT7 33 2% 3K 8 2 o 40 i SA-B-Gal 4 {5, 45 2R (&

Nt 251 kokk
A IL-1B (ng/mL) S B
0 10 20 40 2z 201
3
e
& =
< Q 5r
%) & |-_|
S o
« 0 10 20 40
IL-1B (ng/mL)
B IL-1B (ng/mL)
0 10 20 40 ku 15 60 301
Col 11 134 T **
- g kkok k% *
g 1.0 = 40 iy E 20F
MMP13 54 < e 2
=05 o & 20 A 1.0f
p53 53 S § Q.
GPADH 36 070 10 20 40 =% 10 20 %0 077 10 20 40
IL-1B (ng/mL) IL-1B (ng/mL) IL-1B (ng/mL)
C D
= 500
= IL-1B (ng/mL
g 5 400 B (ng/mL) E .
@) ,Jé 0 10 20 40 ku %
2 300 s KAT7 8 9
- g 200 5
go 2 GAPDH 36
g S 100
S D 0
S = 0 10 20 40
- Control IL-1B IL-1B (ng/mL)
= (20 ng/mL)

B2 IL-1B XK ACs TE R OA REMHMN

Fig.2 The effects of IL-1(3 on

€]

nce and OA ph

type in rats ACs

A The effects of IL-13 on SA-B-Gal staining in rat ACs and statistical analysis x200; B: The effects of IL-1@ on the protein expression of Col 1II ,

MMP13 and p53 in rat ACs and statistical analysis; C: The effects of IL-13 on the migration ability of rat ACs and statistical analysis x200; D: The
effects of IL-1B on the protein expression of KAT7 in rat ACs and statistical analysis; * P <0.05, **P<0.01, *** P <0.001 vs IL-IB(0 ng/mL)

group; P <0.001 vs Control group.
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3B) &, 0e-KATT7 A1 i Jif ] SA-B-Gal YL a5 (P
<0.01) , #8753 Z 40 O£ s 3 I, Transwell 45
(K 3C) R, 5 0e-NC 4 M HL , 0e-KAT7 0] fifi K F
ACs TR BE JIFEAR (P <0.001), WB 454 (&
3D) IR, 5 oe-NC ZHH L, 0e-KAT7 214 i Py Col
I [ #EiEE (P <0.05) ,MMPI13 p53 p21 HH
FE KO 153] FIE (P <0.001.,0.01.0.001)

2.4 si-KAT7 3P RBRREEE ACs TEF OA Xk
BRI 4E si-RNA 5 U 5 09 40 i & | b 47

WB 5255 (8] 4A) , 28 si-RNA 55 L iy S fiE 17 ACs
P KAT7 Rk KPR A B X6 B (si-NC) 4 R R (P
<0.05) &/~ 4HH Py KATT i3k AHEE T
IL-1B +5si-NC 41, si-KAT7 J/b T RAEF T ACs N
SA-B-Gal FHYL4nMI% (P <0.05) (& 4B) , [a]} Tr-
answell SC5 /s (i AT RS A8 1 (& 4C) #2427+ (P
<0.01), A, WB 550 ([ 4D) B, si-KAT7 4
RIEFIARL ACs N Col I FEHFRIKIGM(P <0.01),
AN MMP13 (p53 \p21 25 1 RIE AP REAR (P <
0.001.0.05.0.001) ,

2.5 KAT7 RiAKFEXF KR ACs 1 PIBK/AKT/
mTOR ESEREARIM IR AAV B RTTHR 4
JAEAR PEATHE AL DN P, URREE N 5 B R 2 7 ) 4
45 ( Kyoto Encyclopedia of Genes and Genomes,
KEGG) & 504 i /n R 5 9 s AL B WS e UL 3
I F ( phosphatidylinositol 3-kinase, PI3K)/AKT f&
I (B SA) ,BEXX — &5 R i B p-AKT/
AKT 5 H X FiiF# & 1 p-mTOR/mTOR #1417 WB
Kl ZRAFLL R 455 (] 5B) 5 0e-NC A A HL, oe-
KAT7 41401 p-AKT/AKT I p-mTOR/mTOR [
FHXTEE E A i (¥ P <0.01) , §&7 PI3K/AKT/
mTOR {55 5 38 % 5 01 5 si-KAT7 nJ i I 5 i A6 7
ACs N p-AKT/AKT 5 p-mTOR/mTOR #AH%H & H b
{E () P <0.05) ,#3| PI3K/AKT/mTOR {5538 1%,

AV

11t
=

HEE OA S JEFE R B RAE SV AH R

JEFE OA WE 2R, HATILRIAY , A1
S ZMLAE 2 B R B — b B AR AL 12

A 0e-NC 0e-KAT7 ku B C
SA-B-Gal
KAT7 83 25 - 400 -
GAPDH 36 wox o _-|—_
®] 20
601 sk z s —T— % _ug 300
T g % ) =
;—; 15 é *kk
= & S 200¢
= 0T g 10} g
< > 5 > 2
<) S 5 N 5 100f
E20f B = 5T 3 b
y; &
0 0
0e-NC  oe-KAT7 0e-NC  o0e-KAT7
0 0e-NC  oe-KAT7
D 0e-NC  0e-KAT7 ku
L5p 40 2.0p 251
sksksk T
= 3.0} 5 154 20r
MMP13 54 = 1ok ) : -
g Z = 215t
< o) E % :
pS3 53 <) * 3 2.0+ 2 10f P
= = Q = 1ot
p21 19 5 051 = a o
© = 1.0} = 0.5+ 05k
GAPDH 36
o0e-NC  o0e-KAT7 0e-NC  o0e-KAT7 0 0e-NC  o0e-KAT7 0e-NC  o0e-KAT7

3 0e-KAT7 33 KR ACs RER OA RERHNG
Fig.3 The effects of 0e-KAT7 on senescence and OA phenotype in rats ACs
A': Over-expression of KAT7 in rat ACs infected by AAV; B: The effects of oe-KAT7 on SA-B-Gal staining in rat ACs and statistical analysis x200;

C: The effects of 0oe-KAT7 on the migration ability of rat ACs and statistical analysis x 100; D: The effects of oe-KAT7 on the protein expression of Col

II, MMP13, p53 and p21 in rat ACs and statistical analysis; * P <0.05, **P<0.01, *** P <0.001 vs oe-NC group.
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A si-NC - si-KAT7 1, B C
KAT7 83 SA-B-Gal
40 r 300 —-
GAPDH 36 _
©)] X ko
S )
1.5F Zé 2 30F _-l__ z- E —
8 @ E 200
= E = E
= 7207 £ 8
T 1.0} 2 = =
@) o~ — * ~ S
% ] 8 [ = 100 |
S * é z 10 f é, Eﬂ
= % < @ =
5 05 P!
IL-1p+  IL-1B+ IL-1B+  IL-1p+
si-NC si-KAT7 si-NC si-KAT7
0 IL-1p+  IL-1p+
si-NC  si-KAT7
D
si-NC  si-KAT7  ku 301 1.5 151 L.5p
Col II 134 *%
T
MMP13 54 %2.0- ELO T T 1.0} T T 1.0F
oy Ay E a
g 5 < % sk
ps3 53032 = = 9
= = 2 5
8 Loy = 0.5 EETS =0.5r a 0.5r
p21 19 > ’_T_‘
GAPDH 36 0 0 0 0
IL-1f+  IL-1p+ IL-1p+  IL-1p+ IL-1+  IL-1p+ IL-1+  IL-1p+
si-NC si-KAT7 si-NC si-KAT7 si-NC si-KAT7 si-NC si-KAT7

4 si-KAT7 AR KMREHEE ACs T2 K OA REFZM
Fig.4 The effects of si-KAT7 on senescence and OA phenotype in inflammatory aging model of rats ACs

A: Knockdown of KAT7 expression in rat ACs of the inflammatory model via si-RNA transfection; B: The effects of si-KAT7 on SA-B-Gal staining

in inflammatory model of rat ACs and statistical analysis x200; C: The effects of si-KAT7 on the migration ability of rat ACs in inflammatory model and

statistical analysis x 100; D: The effects of si-KAT7 on the protein expression of Col Il , MMP13, p53 and p21 in inflammatory model of rat ACs and sta-

tistical analysis; * P <0.05, **P<0.01,

ZRh Ayt R b BT BN A, 2 ) S A nT
PSR GUIE BR . Bl A I 0 3G ORI R R4,
oI R G5 R 2 2 M A BB T 55, o S AN MK A
LHARERSE TR OR T AR A i S B A i A
SUVBELTE , S0 210K G R 08 5, 26 M A0 A% Y pS3
1 p21 K KRN, )4 3 0 F W, T A
Hh SA-B-Gal $5% | 56 41 i 16 25 ¢ 2243 Wh SASP
TSR BN . MR EE S EN
WAL B AETE S Ve R, KATT o — R &
LIRS, v EE M T4 B H H3 A1 H4 (1 Lk
b, WAE R IR YT S TS . Ak, KATT if
AERNESE IR IG & 7 G BE TR 200 it o S 2 1
ZEEIHAET Y . X KATT MR ARTSE &R, A
KM KATT 25375 it % JE 2% 40 i 5 2 1 25780, 410
i KAT7 235 ] it /)N U 40 I 52 5, 48 K 58 /N
BRI A 5 R S ) KATT B % 0ek 0o O [

** P <0.001 vs IL-1B + si-NC group.

F M5 S E AR AL 3L 5 3 #63k KATT wf fif
ER T . DL B BEE AR 2 B4 i
R FAER T KATT 55 40 i 52 & 1 A DG, 3= 1
T KATT {2y 0 S S TR 2 A B TR
I7 LIV 1. ARBIEIT 4R R, IL-18 il B0 5 1
RAEBAL ACs A3, I OA R AL, 41 fild 4
KAT7 Fik3hn, i3k KATT 5, KR ACs 3
FhREE A p53 Ml p21 FikH N, SA-B-Gal FH YL 41
J3 22 | A A A 3 s A ST RS BE 1 T R,
R 4 B T 52 B RO RE 1 0855 5 SASP [ T
MMP13 Z& [0 K 2235, s 1 4 4 it A0 35 5T 1)
R, A 241 4y Col Il REK, ACs HH OA 3
T, RRRAE B ACs o KAT7 Rk )5, KR
ACs [ REEZFN OA FFIEAL T .

SR P 45 R B, i ik KATT 3006 TR
2 5 9E I A 1 38 5 : PI3K/ AKT {5 5 38 %
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A B 0e-NC  0e-KAT7 si-NC  si-KAT7  ky
p-AKT 60
AKT 60
p-mTOR 289
mTOR 289
GAPDH 36
IL-1B
201 .51 ok .51 1.51
sk 3k
156 T g N
L = L L
v S 1.0 2 1.0 © 10
< E < # g
= 1.0f - = ~ #
v O X O
< &= < =
Iy g 05 & 0.5k g 0.5F
0.5F = &
0
0e-NC  o0e-KAT7 0e-NC  o0e-KAT7 IL-1p+  IL-1B+ IL-1p+  IL-1p+
si-NC  si-KAT7 si-NC  si-KAT7

BE5 KAT7 RikkE3 AR ACs B PBK/AKT/mTOR {5 51 B 89 540
Fig.5 The effect of KAT7 expression level on PI3K/AKT/mTOR signaling pathway in rats ACs
A . KEGG signaling pathway enrichment analysis; B: The effects of KAT7 on the protein expression of p-AKT/AKT, p-mTOR/mTOR in rat ACs and

statistical analysis ;

TNF {553 #% IL-17 1% 53 %% . TLR {5 53 % | NF-
kB {5 5 4 A8 MR JE IE R PN B Y T
P, PRSI % T PIBK/AKT X 42 L 530
BT IR LRI M S S AN AN AR KA
2 A A At A R P 1 mTOR B J2
5% UM &, mTOR I AT 7 SO A5 5
T AR NI, BE T R 40 e 5 R A e Y
THBRAE 19855 , 18 2 0 T 40 i A BLAS R 4141
() 8 FR T A A A 2 ] mTOR 3% P BE % 4E
KAEMIL sl e N Z R e ik B a ™ . Ao
Fer, 1 Feik KATT ik Bl ACs 4 p-AKT/AKT # p-
mTOR/mTOR (I HI %} & 19 /K -4 i, 3405 T PI3K/
AKT/mTOR {5 530 B,k T ACs %, Rl
FERY ACs N 1) KATT7 335 /K J5 1238 4% S gk 4l
ACs AT EIELE , OA RAYTNGE i .

x LT AR BIE S 1E 40 2 T WA T A
PRI ACs TEE 5 KATT FikK P2 105 R, iE
H R 2k KATT A fg ik KR ACs I EIFFEACs
BlOA I, H X F 1 A AT Ak 2 8 i % PI3K/

** P <0.01 vs 0e-NC group; *P <0.05 vs IL-1B + si-NC group.

AKT/mTOR {555 1 8% 51 2 1) o AWEFE 8 ik — 2
FIFE AR P SISk B UE KATT (4 F3RVEAT, 5835
458, WAN, BT IRABETE KATT i PI3K/AKT/
mTOR {5538 % (14 HAA T HIL A LA S 40 i B s
MR, UYIRTS KATT (e B E 2 &
HERE
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KAT7 promotes chondrocyte senescence

by activating the PI3K/AKT/mTOR signaling pathway
Wang Kang', Li Ying', Xu Nuo', Guo Tingting', Chen Yun',
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Zeng Xuran', Sun Ligi', Xu Haochen', Wei Wei', |Yan Shangxue

('Institute of Clinical Pharmacology, Key Laboratory of Anti-inflammatory and Immune Medicine
Ministry of Education, Anhui Collaborative Innovation Center of Anti-inflammatory and Immune Drugs
? Laboratory Animal Center, Anhui Medical University, Hefei 230032)

Abstract Objective To establish an interleukin-18 (1lI-18) induced inflammatory model of rat articular chondro-
cytes (ACs) , and to investigate the relationship between the expression of lysine acetyltransferase 7 ( KAT7) under
inflammatory stimulation and the senescence of ACs. Methods Primary ACs were obtained by digestion of rat knee
cartilage with collagenase type Il and identified. The inflammatory model of ACs was induced by IL-1B. KAT7 was
over-expressed or knocked down in ACs by adeno-associated virus infection or small interfering RNA transfection,
respectively. A negative control group was set up. Transwell assay was used to detect cell migration ability. Senes-
cent cells were stained with senescence-associated B-galactosidase (SA-B-Gal). Western blot (WB) was used to
detect the protein expression levels of KAT7, collagen type 11 (Col II ), matrix metalloproteinase 13 ( MMP13) ,
tumor protein p33 (p53) and cyclin-dependent kinase inhibitor 1A (p21). The cells of negative control group and
KAT7 over-expression group were performed for RNA sequencing, and WB was used to verify the related signaling
pathways obtained by Kyoto Encyclopedia of Genes and Genomes ( KEGG) enrichment analysis. Results Com-
pared with the control group, the SA-B-Gal staining was enhanced, the protein expression of Col I decreased, the
protein expression of MMP13 and p53 increased, the cell migration ability decreased, and the expression of KAT7
also increased in the ACs of rats after IL-13 stimulation. Compared with the negative control group, the SA-B-Gal
staining was enhanced, the protein expression of Col Il decreased, the protein expression of MMP13 | p53 and p21
increased, and the cell migration ability decreased in the KAT7 over-expression group. Compared with the negative
control group, the SA-B-Gal staining was weakened, the protein expression of Col Il increased, the protein expres-
sion of MMP13, p53 and p21 decreased, and the cell migration ability was enhanced in the KAT7 knockdown
inflammatory model of ACs. KEGG enrichment analysis showed that phosphatidylinositol 3-kinase/protein kinase B
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Ko Horh SRR D (1gD) & G IR 1 &
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HRERIFE Je 2 5 AML &A= K e iR /3 Ll .

(PI3K/AKT) signaling pathway was activated. Compared with the negative control group, the relative protein ex-
pression levels of phosphorylated protein kinase B ( p-AKT)/AKT and phosphorylated mammalian target of rapamy-
cin (p-mTOR)/mTOR in KAT7 over-expression group increased. The relative protein expression levels of p-AKT/
AKT and p-mTOR/mTOR in KAT7 knockdown cells decreased. Conclusion
KAT7 exhibit senescence and osteoarthritis phenotype, and the mechanism may be related to the activation of
PI3BK/AKT/mTOR signaling pathway by KAT7.

osteoarthritis ; articular chondrocytes; KAT7; cell senescence; PI3K/AKT/mTOR
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