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1.2 RASE 1118 1 % PeproTech /4
H] 3 B A5G 9% B2 ( adeno-associated virus, AAV) Fl/
T3t RNA (small interfering RNA | si-RNA) Il H i FH
A CTRRIM ) A A B2 ) 5 PP R M i L 45 56 e R
I AL R FERHA RA A Ak B-LFLbE
1 B ( senescence-associated B-galactosidase, SA-B-
Gal) Qe (o0 &0 B B3R = RAEVHARARA
A s KAT7 | 1T B R B 1 ( collagen type 11, Col 11) |
83 25 11 53 (tumor protein p53, p53) . WEMR fLIHFL
) 1A% 2R ¥ 2K 1 ( phosphorylated mammalian tar-
get of rapamycin, p-mTOR)/mTOR | F i 5 -3-7 ik
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Bio-Rad A F] .
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1.3.2 KR ACs #9552 fRFR RN AR =
60% % L I 57 1k 395 37, SF 4G SR 2, Jo H PBS T Uk,
4% 22 5 Y REEI 2 30 min, FEHT 0. 19 ARG
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H PBS VR B A IL-1B ) DMEM/F12 584
FRIEYRSE R SR 24 h R,

1.3.4 K H ACs M KAT7 #9it R ik A didk  DA7E

6 FLAR PN K= 1 A0 M 9], 75 20 i 2% B iR 31 60% i
P HHEAT AAV LB si-RNA B ¥ fE, RS,
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FA i [# %€ 20 min, T 0. 1% 45244 30 min, fix
J&i F PBS & VS5 (51 T W UsE T RN
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Bl1 XR ACs WESSEE x100
Fig.1 Morphology and identification of rat ACs x 100
A: ACs under bright-field microscopy; B: ACs after toluidine blue

staining.
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<0.05), Z5G AW 45 H, LK B2 20 ng/
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Fig.2 The effects of IL-1[3 on senescence and OA phenotype in rats ACs

A The effects of IL-18 on SA-B-Gal staining in rat ACs and statistical analysis x200; B: The effects of IL-1B on the protein expression of Col II ,

MMPI13 and p53 in rat ACs and statistical analysis; C: The effects of IL-1f 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-1B(0 ng/mL)

group; " P <0.001 vs Control group.
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3B) &M, 0e-KAT7 4400 14 SA-B-Gal Y (41855 (P
<0.01), $E/R L AN R G N, Transwell 455
(E3C) B/R, 5 oe-NC 4L L, 0e-KAT7 A i K )
ACs WIE RS BE S FEAR (P <0.001), WB 4554 (&l
3D) /R, 5 o0e-NC 4IAHLL, 0e-KAT7 ZHZHMLIN Col
I HHFEKWA (P <0.05) ,MMP13 .p53 p21 EH
FikIK 83 Fi#E (P <0.001 0. 01.0.001)

2.4 si-KAT7 S RBRRIERE ACs TER OA &
BIMgR Mg UCHE si-RNA % 5% )5 (0 40 i 8 A 47
WB SZH (18 4A) , 25 si-RNA #5828 SERE Y ACs
PN KAT7 k7K AR % B 1 X6 BE (si-NC) 4 R R (P
<0.05) , $2/R40ME N KATT BZBR 8%, AHIL T
IL-1B +si-NC 41, si-KAT7 J/> T RIEFIH ACs N
SA-B-Gal FHUANAEAL(P <0.05) (& 4B) , [A]H Tr-
answell S256 W R HAERGE S (K 4C) 15842 TH (P
<0.01), AN, WB 4538 (K 4D) SR, si-KAT7 4
RIEFRL ACs N Col I FEHFRIBIEIN(P <0.01),
AN MMP13 p53 \p21 R IBKF-BIFEIR (P <
0.001.0.05.0.001) ,

2.5 KAT7 RiZKFEIXF KR ACs H PI3K/AKT/
mTOR ESEHEMM  IE AAV B RIT 140
JIREA AT S Y, AR R S B A E B4
45 (Kyoto encyclopedia of genes and genomes, KEGG)
ARSI I s R i D] A B W IR IR UL 3 B
( phosphatidylinositol 3-kinase, PI3K)/AKT {5 5 i
B (I SA) &1 R Ik — &5 S X6 i % b p-AKT/AKT
FEH K P E 1 p-mTOR/mTOR #E4T WB il ,
WAL TR (E 5B) : 5 oe-NC 4140 H , 0e-KAT7
HAMEHN p-AKT/AKT 1 p-mTOR/mTOR ()4 %} &
FIECE 3 (35 P <0.01) , $#2/8 PI3K/AKT/mTOR
5 I 5 si-KATT ] FEARRAERLTY ACs PN p-
AKT/AKT 5 p-mTOR/mTOR ) #H % & 171 [t (3
P <0.05) , 44 PI3K/AKT/mTOR {553 1% .

3 g
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Fig.3 The effects of oe-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 oe-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
I, 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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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 I , MMP13, p53 and p21 in inflammatory model of rat ACs and sta-

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

Z R A R B BURAE T, 2 )5 5 4 i nT
PRI RSB Bl A AT 0 (0 3G K s R 2,
B I35 25 G o o 4 AN M 1 BE 0 D , 3 A0 R A
AILUREE PRI AR 2 i 3 2 5 B A0 )
SOIBELTT , 52 M 20 AH SC R0 300 %, 2 Bk A ML AZ ) pS3
Al p21 B FIFIR MG IN, [FIEE A0S N R, B A
W SA-B-Gal H4 2 | 5 B AN A 2R 4L 4 b SASP
5, SR B A LA AR SR
AEAE LA BV R, KATT /E R —FP 4 & A
LRSI, & FE N TEAE 1 H3 I HA 1 Sk
b, FAE IR TR YT M AT S A, KATT i
RERE SR & 8 S Re AT | 40 R S AN 2 4 o
ZEAETRET S X KATT IR AR B, A
TN KAT7 23 RE 08 28 28 40 JifL 32 & i 3R 80, 1
il KAT7 &3k n] G2 fift /N U 240 i 2, K o/
B A PR B ) KAT7 BE A% U800 I [H 5

* ¥ P<0.001 vs IL-1B +si-NC group.

Z 5 AR A AR AR 380 i ik KATT nl fifi
IERRIFER T4 L . DL LB e 20 di i
A FUERH T KAT7 5 40 i 52 % 0 AH G, th 22 1
T KAT7 5 Ry o 0 5 i PR 7E 2 o A0 GBI IR
J7 LT T, ARBIEFE A5 R WOR, TL-18 I35 S 1
RAEBIRL ACs KA, I OA FAL 41 i N
KAT7 Fe3h8 0, 3 #ik KAT7 J5, Kl ACs WE
EhR AR p53 Fl p21 FIAH M, SA-B-Gal BH Y 4
3 2 AR A 2 AN R RS BE ) T R, R
BCH 4N T T 32 B B BE 0855 5 SASP [ T
MMP13 2 (8 K ek, s 1 4 4 i o0 32 5 1)
Rfg , L5 Col I KIIAL, ACs B OA £
R RRAIR R AERE R ACs b KAT7 MR JE, KR
ACs I OA FAVES Bt
BRI 45 5 B, 1 F38 KATT 06 TR
2 55 930 I AH G 1138 #% . PI3K/ AKT {5 538 #% |
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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; ** P <0. 01 vs 0e-NC group; *P <0. 05 vs IL-1B + si-NC group.
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AKT/mTOR {55l 2 T ACs %, @il IE
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AKT/mTOR {55 # 511, AR AT —2
FhFE, AT AR N SEER R B UE KATT B LRFER , 58 3%
45t WAL B TFIRAMIGE KATT 5200 PI3K/AKT/
mTOR 15538 f# 1 HAR 53 AL LA BT 240 B 1 52 7
SEVERT, LIRS KAT7 (R4l B INTFE £ 4
PRAFRE
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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',

Zeng Xuran', Sun Liqi', 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-13 (Il-1B) 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-13. 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 I (Col I ), matrix metalloproteinase 13 (MMP13) ,
tumor protein p53 (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 Compared
with the control group, the SA-B-Gal staining was enhanced, the protein expression of Col Il decreased, the pro-
tein 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-1$ stimulation. Compared with the negative control group, the SA-B-Gal stai-
ning was enhanced, the protein expression of Col Il decreased, the protein expression of MMP13, p53 and p21 in-
creased, 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 I 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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(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

and the mechanism may be related to the activation of

Rat ACs with high expression of
KAT7 exhibit senescence and osteoarthritis phenotype,
PI3K/AKT/mTOR signaling pathway by KAT7.
osteoarthritis ; articular chondrocytes; KAT7; cell senescence; PI3K/AKT/mTOR
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