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JET NLRP3 i % 8 0 2 b i A vt £ PCOS
YL L RNE IR B 1 H

A g, KPP B XL P I’
(b ke RERE S5 AstEF, Ky 410000)

ME B 5T NOD FEZIRIAE B 25 U DGR ) 3 (NLRP3 ) 5 B8 T ZRRL IR B Wi 7E 2 38 O 8125 G AE (PCOS) B L2 21
RIESEPIEM . FiE AIREBUR A (GCs) £ SVOG ] 25 nmol/L A S/ ( DHT ) 4b 31 24 h DL 57, PCOS ZH %Y,
SVOG #Jifd f3%4s NLRP3 ( Ad-NLRP3) }% [P #544 ( Ad-EV) 5% NLRP3 shRNA (sh-NLRP3 ) %[44 %] #8 ( sh-NC) (1) fips 25t e
Phid Rk sk NLRP3 ik, i Mito-Tracker J €2 F1 GFP-LC3 e (A 1FA5 40 M rh 2 b i B W& L . 43038 :f TUNEL Zu 8, |
JC-1 e, Mito-SOX J o 73 A7 40 ML YA T LML NS B (7 (2o AT A M AR 7 A A8 00 o 32 HUBEYE BALB/c /NERBEHL S - %o
I8 (Con) 41 J A e ( DHEA) 41 . DHEA + sh-NC 41 .DHEA + sh-NLRP3 41,4418 2. [ Con 414}, HiAth4H Ffl DHEA Ab#f
JNERLLEES, PCOS #7 , DHEA + sh-NLRP3 4 \DHEA + sh-NC 2038 33 B % i 5P B 1 x 10° TU/ml (19295 B2 35 114 sh-
NLRP3 & sh-NC, i 5 HF 0 B ML SR A5 /N RO S5 20 20 rp RRL AR 1Y) 1B A2 i . 85 R 5 DHT + sh-NC 4048 [t DHT + sh-
NLRP3 4] SVOG Zifa ) NLRP3 7K SE-R&{IE (P <0.05) . DHT + sh-NLRP3 4 SVOG A f GFP-LC3 FILk s (A1 35 52 7 4% DHT +
sh-NC 341 (P <0.05) . 5 DHT + sh-NC ZA48 L, DHT + sh-NLRP3 41 SVOG 41 it ¥y TUNEL BH¥E: 41 2 (%% H Al Mito-SOX 7€
He AR 22 SR 1A JC-1/ 300K JC-1 HUABE AN (P <0.05) , 5 Con + Ad-EV 414 L, Con + Ad-NLRP3 4{ SVOG 4 fffi #j NLRP3
7K " TUNEL FHYEAHHIES H  Mito-SOX 565 BEHE I (P <0. 05) , GFP-LC3 FILR ML ) 3 i LA K Z B Ak JC-1/ 544k JC-1 LLfH
FEAG(P <0.05) , 5 Con 414 LK, DHEA 41/NEROFELZH 2 TUNEL P40 A AH X i 24 0 (ROS) 38 B F0 32 3 R iR i 4 th 3
WER(P <0.05), 5 DHEA +sh-NC 4045kt , DHEA + sh-NLRP3 £ By 8.2 21 77 TUNEL BH4: 248 s AH X ROS 56 BF 1 A7 51 2k
KL E 53 LEIFEAR (P <0.05) o 8518 NLRP3 S5 S ZRL A B W M SAORL IR D R R A T2 #F GCs rh ZRRL A4 AR DG
T-. NLRP3 FifiiA F FLRAARTAZS , s GCs 4T 2L B 425 AR HT, et PCOS PR o

KR NOD HESZ R AT A A TR 1 3 s Zobifk B s Z U0 S ERAAE s S bR I BRI AS ; URLAH A 5 /1N R,
mESEKE R7IL75
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L HE PN B 225 1E (polycystic ovary syndrome, P-
COS) o 1 WL 1Y N 70 WA BRI, i 42 8K 6% ~ 9%
[ 28 ~45 &4, A HURIA AR BT 2 0k
ANl (granulosa cells, GCs ) /& I 5 J) B8 B0 (1) 32 %
3, HR T O RR A0 A o 22 | O SR e R AT AR
SERERMSES  BFSE R, 3 A I 1 4 (reac-
tive oxygen species, ROS) A] A5 5 A% NOD #:5%
PRINE B S5 A 548 B 3 (NOD-like receptor ther-
mal protein domain associated protein 3, NLRP3 ) 4 i
IRPIRERI, X2 R B GCs JET- M EZ R . Lokt
JEAMIN ROS 77 AR 1 24 fir . SRR T B B 15
AJRESE PCOS Sy F2 b i) —AME i R 3R, U HZ
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GCs JHT=" ., LRIl B R Ve PEE bR 2 B st 1
LRI RIS T , 7R 4E R 2R A Y 1E 5 DI RE 7 Th1 K 4
BRI B RV, LR A e Z B4l
B RIEGAPE L, ingp HE o BAh, 2ok ik [ v
AT LITHBRELIA ROS, AT NLRP3 S8 4iE/MA Y
B R DR AP AN 67 32 RIS A5 o RT3 T NL-
RP3 Jl BRI [ g 7E PCOS /) RBPEE GCs 28
KR D RERE G P A1 T, B 12 2 GCs THREFIIK
e o SR AL R A e

1 #MR5ETE

1.1 HAEEFRMEE  KAEMANHR GCs &
SVOG (4K ABM 23 7)) 1E & A 10% Jif 4= 175 |
100 U/ml % R Ml 100 pg/ml £% % & ) Dulbecco
FRELK Eagle R 3l g . Z )5, K SVOG 41y
A2 x 10° 20/ FLIG % B R3] 6 LA, HFik1 T 4
h I FEYLER , #% )5 FH 25 nmol/L A S2HH ( dihydrotes-
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tosterone, DHT ) 4b Ft 24 h D) % 57 PCOS 4 iy £
wILOT T %8¢ NLRP3 75 DHT 5S4 PCOS 411Jifs
A h LA O, AN [V B2 (0.5 .10 .25 nmol/L)
DHT Ab#ZH0f 24 h, R T %% NLRP3 XfZhifhk 4
W3 P 52 ), K 4l 2 5324 Con + sh-NC | Con + sh-
NLRP3 _DHT + sh-NC Fil DHT + sh-NLRP3 A< [fi] &b 3§
Ho AHTEM 25 nmol/L DHT 4t B M Fij 24 h, 53
ST sh-NC 5 sh-NLRP3 (1) Jli 5 2 7% 4 240 il .
i T 7%5%¢ NLRP3 3o A0 DHT 75 (0 2ok i B
WD B4 e 4 A Con + Ad-EV Con + Ad-NLRP3 |
DHT + Ad-EV .DHT + Ad-NLRP3 A[a)4bFRZH . 4540
TEF 25 nmol/L DHT 4L FRAN I ET 24 h, 43751 FH #5747
Ad-EV 8¢ Ad-NLRP3 (% 55 5 5% JL 240

1.2 BRISSELE  SVOG 2 4547 NLRP3 ( Ad-
NLRP3) 5 NLRP3 shRNA (sh-NLRP3) {4 Jlis 75 6
Jeo MR B B T M GeneCopoeia 23 H] & Mo
SVOG 24 20 7E 24 fLAR (1 x 10° 4/ 4L) o, Jf:
{#i i Lipofectamine 2000 ( 3% [E Invitrogen 2\ 7)) % 4t
LIRERAERE . BEY 24 h T, R GE 55 AR AL A M
24 h,

1.3 CCK-8 ZMEMAMES 40324 h 5,
] B LA 20 pl CCK-8 ARG (& Ab-
bkine 24 H]) JF7E 37 CTFMEE 1 ho F 96 fLAR 1%KL
i (£ [ Bio-Rad 24w]) 78 450 nm Abid sRIKSGREAE
1.4 iy B RRYITESM ] MitoTracker 21
£, CMXRos %41 ( 3¢ [E Thermo Fisher /A 7] ) Fric £k
fifk, F#ET a0 65 1 (green fluorescent pro-
tein, GFP ) -LC3 1Y Jl Jp 7 % 4% SVOG 4l Jig LA 53
LC3, it GFP-LC3 540 A £ S 6 I 2 kA4
B, B AR Bt R4 B ( H A Nikon 24
A]) SRAFIIEEA

1.5 ROSME #dfiiH] DHE #4t (Jt 50 Solar-
bio 23 F]) M BR 4 ROS 7KF-, i@ i {f F§ DCFH-DA
REF (118 Beyotime 24 7)) Pl 20 ig A ROS 7KK,
fdi P MitoSOX 2T (8 2 b 441 48 AL P 4 75 77 ( 52 [ In-
vitrogen A 1)) R g s ARLAA ROS 774, ffi ] AIR
OGS AR WA P ER

1.6 ZMERBANE K GCs A BA
BEHRHRA 20 mm B FRMLH, fd ] JC-1 2ok A i
L7 7 170 & (92 [E Abcam 2% w]) #E47 JC-1 4t
@, LA (IC-1 ZRK) 6 556, (IC-1 FEK)
Y L 23 T T SN St A B L 7

1.7 ¥ RSEKE 45 HEYE BALB/c /NEL(3
Jil,10 ~12 o) Mg B i 5UR BHEY) TARA R AR [ 3)

YIVFATIE 5 : SCXK ( #5)2019-0004 |, /N BRI 78
SPF FREEH, 5510 24 C A1 12 h i/ IGAE 3R, 243
TREHEYIFIK, MRS SCRREE AR %, FTR A
ZHEER ( dehydroepiandrosterone, DHEA ) 4k 3 /)N B LA
#H37 PCOS /PR R L SeBh /N B R R R 1
60 mg/kg DHEA (100 wl//)EL,120 mg DHEA %F 4
ml 547 10% 95% L FEMZ RN ) , 42 20 d, %)
HEZH /N LB R TE S 0. 09 ml 2 BRI AT 0. 01 ml 95%
CBE 78220 do TEST DHEA 955 10 KIFIR &K
WA I, ERNSEg A, 20 d J5, I EEEE 12 h
(147N BRI 22 T AR R 25 i 5% 3R /KK, JF R g
RILPUHE %, HOMA JB & ALK AL Ay 28
i i 2R BE (B wU/ml) x5 I IO ik B2 (B
f37 :mmol/L) /22. 5, HOMA-IR > 2.8 ) PCOS /]N i,
WA PCOS /N S 78 45 HU/N
S BEATLIE B 37 HUINERAH e, A my 8 U/
SRHAEXTHRZL (Con 4H) o A1 30 H/NiA E] HOMA-
IR >2.8,Ht 6 H/NRUZRIEH TR AAE Fr 2
(H&E) G {7, D) %5 i A5 1 ) (7 7 S R i 2 1 i
T T U2 R TR A AT 2 DA R ik 2 7 AR
Ui ) , HoAx 24 N4 3 41 (DHEA 41 DHEA
+ sh-NC 41 .DHEA + sh-NLRP3 41) . i m 1
ZA4N (50 mg/kg,i. p. ) FRIEE/NEL, DHEA + sh-NL-
RP3 41 DHEA + sh-NC 41 [w] i:J 38 25 J22 ok 13 25 ok
Bk 1 x 10° TU/ml (742 955 55 £, 2 11 sh-NLRP3 5
sh-NC , ZEART] 2544 F 1) 35 1 S AN T3 5608 05 5 19 /N
So )RS, 38 5 I RS P T 5 150 mg/kg 3G B L %2
BRI /N B S SR A, IR D SR T A o
Horb B2 6 IR EAEA T TA LUk A, B4 ) ob
6 /> O SLFEAS T8 1 5 ER 3 43 A, IV AR F T
ELISA

1.8 MHEE[ T E2 . 2R, H 4 B & ( luteinising
hormone, LH) . B /1 8 2 ( follicle stimulating hor-
mone , FSH) [iME  WedE il A, 57 BI 43 25 1035 I
FETE — 80 °C, LA i il 3K o 73 W i 35 ( ELISA)
(DU i 3 4 AR D R 0y A RS W) gk — 25
SEME T A LH FSH 7K,

1.9 HE #t MRS o0 RN, F A
gL YR 6 wm AR YD F, IF 95 AKE AR 4L
(&[] Sigma 23 H]) Yefh . 765 ( H A Nikon 2
A)) PSRN S LB S22 b .

1.10 BEHBFERE WI0REABR BN
(1 mm®) Ff] 2% 15 % 1% PSR AL 2 . Y1 70
nm JE Y] 5 IF R s, FH H-7650 i 5 iy
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R G AQE RN IVA/NCIDE Rl <31 AN AR R
H R R A 1

111 ZFEBRENES A RIPA 245 52 il
(_L¥f Beyotime 23 w]) $2IUHN SN GCs o 8
i 10% - e He A R B — 5 PN M T J B3 JKC Pl Dk o3
BAF A BT, SRR R AR B RS B 2R A
TR OIEIE (S E Amersham A F]) o HER RS
%) NLRP3 (1 : 1000, 3¢ [E AdipoGen Life Science
N (PTEN 5 5 /i 1 ( PTEN-induced kinase 1,
PINK1) (1 : 1000, % [E Abcam /A7) . ( Parkin RBR
E3 ubiquitin-protein ligase, Parkin) (1 : 1 000, 3& [
Abnova AF)) SUEFH R E H 1 4% 3 ( microtubule-
associated proteinl light chain 3,LC3) (1 :1 000,3&
CST /A]) Ee 4k 1(SQSTMI,P62) (1 : 1000,
Abcam) F1H il -3 -5k 12 i & i ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) (1 : 4 000, |- i&
Beyotime Biotechnology /A 5] ) 7E 4 C T E 117K, 2R
JE A HRP FRic i) 40, i A7 & e i (7
Merck Millipore 23] ) fiff EF 36 7] # 4k . GAPDH & 4
FAAE EAEXT IR

1.12 TUNEL BTZ#  f#i ] TUNEL 4 45l
1200 & (5[ Abbkine 23 &) DI/ B O 8L A1 41 it
MRS Bl BF SO0 R AV M T 4% 22 5 I T
LSRG AE RG] TUNEL A i e 1 he i
A ATR BOGIER A B3 ( H A Nikon 24 7] ) 4 #i2
Pl

113 Zit24® A5 B4R A SPSS
22.0 BRAFHEAT o B E RS NV IIME £ bRz,
I J5 225391 (ANOVA ) Al Turkey S5 H50 H T2
HZ B A, LLP<0.05 HESAESGITFE X,

2 HR

2.1 NLRP3 7£ DHT i 54/ PCOS fHiaiER i E

A B

[N
S N
S O
T 1

DHT(nmol/L)

Fi&E RS DHT Hi# GCs & SVOG, 253
7R, DHT DA FEAORE 7 20155 SVOG 4 i i 7 K
fG(F =7.24,P <0.001) , 3 H 4 Jfi 7 NLRP3 % [
FIk DL BEAR 7 3G (F =8. 62, P <0.001) (&
1)

2.2 % DHT 25 SVOG 4Bk NLRP3 X4
R B TEMERISNE 5 Con + sh-NC 41 AH kb, DHT
+sh-NC £ SVOG 4f fifi i) NLRP3 /K E34 i (P <
0.05) ,PINK1 Parkin \LC3 T /LC3 1T & |4 & &A%
(P<0.05),P62 THF H£LHM(P <0.05) ;455 3
IR A B Wi 1 B 5 (R, 55 DHT + sh-NC 414
I, DHT + sh-NLRP3 41 SVOG 4 Jifi f) NLRP3 7K F-
P (P <0.05) , PINK1 Parkin \LC3 I /LC3 1 & H
TR M (P <0.05), P62 [ FRKIKFEAL (P <
0.05) ; Z5 RE W mkr DHT 43 SVOG 4 fg v iy
NLRP3 Y5 T Zebif Wil v (K 2A 3R 1) o A
2B fi/~, 5 Con + sh-NC 2 kb %¢, DHT + sh-NC 24
SVOG 4iiffd 1 GFP-LC3 il 2 A 14 1) 3 7 o7 %5 B 1K
(P<0.05), FUILRL AR H W56 532 3 0], DHT
+sh-NLRP3 41 SVOG 4 Jffd ' GFP-LC3 FIZ kLA (1)
Hesg (v 5 DHT + sh-NC 20 8 33 (P <0.05) ,
2] NLRP3 JL[H it ikl DHT 55 SVOG 4 it 114
AR B BTSRRI

2.3 NLRP3 35t DHT SR &RETENE
R &R KRB RA TN 5 Con +sh-NC
ZHAH , DHT + sh-NC 4] TUNEL FH%: 40 i it % H Fi
Mito-SOX 5505 B i 14 in (P < 0. 05) , 28 {k JC-
1/HR JC-1 LR 2 FEAR (P < 0.05) ; 25 SR R W]
DHT 53 (I T2 R AR M. 5 DHT + sh-NC
ZHAH L, DHT + sh-NLRP3 44 SVOG 4 i iy TUNEL
FF 1 40 L 880 B R Miito-SOX. 258 56 B85 i i 5 [ A1 ( P
<0.05), Z R & JC-1/5 4k JC-1 FLEBE M (P <
0. 05) ; 45 5 3¢ B NLRP3 (1) il [ 38 1 T 1 28 i A 5
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Fig.1 NLRP3 highly expressed in PCOS cells treated with DHT (0 ~ 25 nmol/L) for 24 h
A: CCK-8 assay was used to determine the viability of SVOG cells; B: Western blot was used to determine the expression of NLRP3 in SVOG cells;

*P<0.05, **P<0.01 vs 0 nmol/l DHT group.
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A Con+ Con+ DHT+ DHT+ B Con+sh-NC Con+sh-NLRP3 DHT+sh-NC DHT+sh-NLRP3
sh-NC sh-NLRP3 sh-NC  sh-NLRP3

PINK1 8

|

Parkin o

=5

% |LC3- 1 ©
£ |Le3-T

& -
= P62

2 &

-

NLRP3 %

GAPDH g

o

2 7£ DHT %3/ SVOG 40k Fifll £ NLRP3 s

o R AL A 1 DA T 14 P 2 0

Fig.1 The effect of NLRP3 on mitophagy activity was o

determined in DHT-treated SVOG cells %n

=

A The gel blot images of Western blot analysis of NL-
RP3 protein, autophagy protein ( LC3II/1, P62) and mito-
phagy protein ( PINK1, Parkin) in SVOG cells (n =3, scale bar =50 wm) ; B: Confocal microscopy images of SVOG cells stained with Mito-Tracker
staining (red) and GFP-LC3 ( green)

%1 DHT 428 SVOG A rh NLRP3 x4tk B I E AR (n =3 ,x =)
Tab.1 Effect of NLRP3 on mitophagy activity in DHT-treated SVOG cells(n =3 ,x =)

Points of each cell

Group PINK1 Parkin LC3 T/LC3 1T P62 NLRP3

colocalized LC3
Con + sh-NC 1.00 +0.03 1.00 +0.04 1.00 +0.02 1.00 £0.04 1.00 £0.02 10.54 +1.22
Con + sh-NLRP3 1.33 £0.04 " 1.22 £0.03 1.17 £0.04 1.17 £0.02 0.31+0.03*** 12.08 +1.05
DHT + sh-NC 0.47 £0.05 * 0.33+£0.04** 0.71 £0.02* 2.05+0.10"* 1.78 +0.08 * * 5.13+0.89* "
DHT + sh-NLRP3 0.77 £0.04* 0.74 +0.05% 0.92 +0.03# 1.32 +0.03# 1.08 +0.06™ 9.27 +1.05%
F value 8.15 10.82 5.54 7.86 15.04 10. 46
P value <0.001 <0.001 0. 006 <0.001 <0.001 <0.001

**P<0.05, **P<0.01 vs Con + sh-NC group;*P <0.05, #¥P <0.01 vs DHT + sh-NC group.

H (o7 A D 2RO A 77 A ROS i 3540 k) T 2ok 4R
AT LA 3,

2.4 NLRP3 it &% @ DHT %58 & Hi ik 8 v
E A THE—S R L) NLRP3 X &eohifk A
W FAHSC SVOG A /R, i FH 5 NLRP3 #2011
Ji%5 % ( Ad-NLRP3 ) i 5 NLRP3 7 SVOG 4 jifg /1
ik 5 Con + Ad-EV 4Lt , Con + Ad-NLRP3 44

SVOG 4 fifi ') NLRP3 K- TUNEL FHP: 40 e %k H
Mito-SOX ZZ 3¢5 BE R i (P < 0. 05) , PINK1 , Parkin .
LC3 [ /LC3 Il /5 1 RIKFEAR (P <0.05) , GFP-LC3
FNZRLIAR A 52 7 LA S 22 R 44 JC-1/ 94k JC-1 o f
AR (P <0.05) ; 455 % 8] NLRP3 3 3K 78 1E# &b
HY) SVOG 4N v i 25 30k Sk A 13 s 71 BELIATT F 14
T, I T LR PR AR Pk A0 M U T (R4 FR2) .

F 2 NLRP3 3 Ri&43 DHT S M &R BEI ST SVOG MM iTEMN W EBFBATHEM(n=3 v +5)

Tab.2 Overexpression of NLRP3 simulates DHT induced mitochondrial autophagy inhibition and its effects on

mitochondrial derived oxidative stress and apoptosis in SVOG cells(n =3 ,x )

. Mito-SOX
Points of TUNEL-nositi Red/green uores ensit
Group PINK1 Parkin LC3 1/LC3 11 P62 NLRP3 each cell “positve fluorescence uoreb(,ence- censity
wlocalized LC3 cells(% ) (% Con + AdEY) (the multiple of
colocalize o Con + A Con + Ad-EY)
Con + Ad-EV 1.00£0.02 1.00+0.03 1.00£0.03 1.00+0.03 1.00+0.02 11.73+1.15 6.83+0.92 100.00 +2.74 1.00 £0.04

Con +Ad-NLRP3  0.48 £0.05* 0.60 +0.06* 0.58 £+0.05* 1.33 £0.05 "

1.81£0.10"* 6.22+0.93" 15.76 £1.33 " 56.72+£3.37* 2.75+0.11"

DHT + Ad-EV 0.57+0.05" 0.64+0.05" 0.51 £0.04" 1.56+0.07 " 1.75+0.08" " 5.26+0.84" 32.34+2.02" * 47.84+£1.05" " 4.82+0.37" *~
DHT +Ad-NLRP3 (.28 +0.02% 0.36+0.04* 0.4220.03 1.95£0.08% 2.67+0.22% 4.51£0.79 41.85+2.37" 40.62+1.18 5.31+0.33
F value 13.26 12.14 5.94 8.36 12.31 5.62 24.31 9.41 18.72
P value <0.001 <0.001 0.005 <0.001 <0.001 0.007 <0.001 <0.001 <0.001

**P<0.05,* *P<0.01, " * *P<0.001 vs Con + Ad-EV group;*P <0.05 vs DHT + Ad-EV group
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Cont+ Cont+ DHT+ DHT+
sh-NC sh-NLRP3 sh-NC  sh-NLRP3
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40 - Hk
S T
B 30} 1
o #
2
g 20+ T
DHT+sh-NC DHT+sh-NLRP3 2 ol
5 ==
L
Con+ Con+ DHT+ DHT+
sh-NC sh-NLRP3 sh-NC  sh-NLRP3
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— 150
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= 8 ~
g 20 100F =
ah 5% #
< R _
— = 'E *k
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z 5s ¥ —
: 3
§ &
s Con+ Con+ DHT+ DHT+
sh-NC sh-NLRP3 sh-NC  sh-NLRP3
(9]
20
Q
=
C Con+sh-NC Con+sh-NLRP3
= or *okk
2 _ T
29 -
8% 4r
<
57 #
8L .
£8 =
DHT+sh-NC DHT+sh-NLRP3 St of
&>
E
%28
=2
=

B3 NLRP3 5] DHT %5 B 28 A4 1T £ i 4L B2 0 2R A s 4k i 1408 =
Fig. 3 NLRP3 knockout inhibited DHT-induced mitochondrial-derived oxidative stress and mitochondrial-dependent apoptosis
A TUNEL staining of apoptotic cells (n =3, scale bar =200 um) ;green fluorescence: TUNEL staining; blue fluorescence: nucleus; B: Repre-
sentative confocal microscopy images of JC-1 staining (n =3, scale bar =50 pum) ;red fluorescence: JC-1 polymer; green fluorescence: JC-1 monomer;
C: Mito-SOX staining for analysis of mitochondrial-derived superoxide production (n =3, scale bar =50 um) ;* * P <0.01,*** P <0. 001 vs Con + sh-
NC group;*P <0. 05 vs DHT + sh-NC group.

ItAh, 5 DHT + Ad-EV 414t , DHT + Ad-NLRP3 41 RifA [ Wi PEam il A4 i o

SVOG 41y NLRP3 7K>F- TUNEL [HME40ME%C HE 2.5 NLRP3 B3t PCOS REFAE L B #5552
fn(P <0.05), PINKI , Parkin 2K [ 5K (P < M & 7 # % NLRP3 £ PCOS [ I fg, @t 1
0.05) ; 25 REHW] NLRP3 1l Fikinfal DHT 5 S 2k  DHEA 5 3 1) PCOS /N R A . 5 XF B4 A0 1L,

AN =
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A B Con+Ad-EV  ContAd-NLRP3 DHT+Ad-EV DHT+Ad-NLRP3
o
Q
Con+  Con+ DHT+ DHT+ :
2 Ad-EV Ad-NLRP3 Ad-EV  Ad-NLRP3 &
£| PINKI
g
'§ Parkin E
| LC3-1 5
ElLes-I 3
s g
] =
2 P62 3
NLRP3 p=
GAPDH
(]
on
2
C D
Con+Ad-EV Con+Ad-NLRP3 Con+Ad-EV  Con+Ad-NLRP3 DHT+Ad-EV  DHT+Ad-NLRP3
@)
o
2
[
>
&
on
<
&)
©
DHT+Ad-EV DHT+AdJ-NLRP3 g
E
=
(]
on
2
E
Con+Ad-EV Con+Ad-NLRP3 DHT+Ad-EV DHT+Ad-NLRP3

El4 NLRP3 3 3Ri&3t DHT 85 5092 L B B30 6 #00
Fig.4 Effect of NLRP3 overexpression on DHT-induced inhibition of mitophagy
A Gel imprinting image of Western blot analysis of NLRP3 protein, autophagy protein ( LC3IL/I, P62) and mitophagy protein ( PINKI, Parkin) in
SVOG cells (n =3, scale bar =20 pm) ; B: Confocal microscopy images of SVOG cells stained with Mito-Tracker staining and GFP-LC3; C. TUNEL
staining analysis of apoptosis cells (n =3, scale bar =200 pm) ; D: Representative confocal microscopy images of JC-1 staining (n =3, scale bar =50
pm) ; red fluorescence; JC-1 polymer; green fluorescence: JC-1 monomer; E: Mito-SOX staining analyzed mitochondrial-derived superoxide production

(n =3, scale bar =50 pm).

DHEA 2 Jfil 7% —F% 428 \LH 1 FSH (/K3 fIR(P <0.05) (%3 4 FIEI 5A) , @k HE Jefa, i)
(P<0.05), 5 DHEA +sh-NC 4{f{tt, DHEA +sh- 3 1EH /N R B0 4 (10 U9 BL 2540 R [R B B 2
NLRP3 41 5 8 2 41rh NLRP3 25 [ R IEFEL (P < AN A 40 i R B 3, 1] DHEA 451 DHEA + sh-NC
0.05) , 3 H_if 75 #E — 1 22 . LH F1 FSH 7K -F-F% ZH /N R A R 1) 0 P B0 9 5 3 1) R 2 A B 9
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XTHRZAAH LG , DHEA 41 /)N DN 840 21 v TUNEL {4
AL FHXT ROS 58 B2 FAZ SRR F 43 L33 i (P

A

<0.05), 5 DHEA + sh-NC 4] It,, DHEA + sh-
NLRP3 21 b §i 24 24 rpr TUNEL BH P40 il L A % ROS
5 BE RS2 R IAR A 43 LE BRI (P <0.05) , 3R 1]
NLRP3 il 2% fie PCOS S8 Ak I S0 1 (3% 4 A
5C.D),

Control DHEA  DHEA+ DHEA+
sh-NC  sh-NLRP3
NLRP3 Control DHEA DHEA+sh-NC DHEA+sh-NLRP3
GAPDH
C Control DHEA D Control DHEA E Control DHEA
DHEA+sh-NC DHEA+sh-NLRP3 DHEA+sh-NC DHEA+sh-NLRP3 DHEA+sh-NC DHEA+sh-NLRP3

B S NLRP3 gi{RBE/NRINE SR H G (n =8)

Fig.5 Knockdown of NLRP3 alleviates oxidative stress damage in mouse ovaries (n =8)

A; Western blot was used to detect the expression of NLRP3 protein in ovarian tissue; B: HE staining showed the ovarian structure in each group of

mice (scale bar =200 pwm) ; C: TUNEL staining was used to detect apoptotic cells in ovarian tissues of mice in each group (scale bar =100 wm); D:

The ultrastructure of mitochondria in ovarian tissue of mice in each group was observed by transmission electron microscope (scale bar =2 pm) ; E: Mi-

t0SOX staining was used to detect the production of superoxide in ovarian tissues of mice in each group (scale bar =100 wm).

®3 FBEHIMBEHERAE(=8,x+s)

Tab.3 Serum hormone levels in each group(n =3 x +s)

Group HOMA-IR Estradiol ( pg/ml) Progesterone (ng/ml) LH (IU/L) FSH (IU/L)
Control 2.42 +0.35 24.92 +1.30 1.62 £0. 14 6.30 = 0.52 2.40 +£0.20
DHEA 8.15+0.85"* 76.02 +4.71" 4.77 +0.53 " 18.84 +£1.23" " 5.40 £0.20*
DHEA + sh-NC 8.30+1.06"* 80.25 £5.86" 5.10£0.43* 18. 11 #1.15" " 5.10£0.20*
DHEA + sh-NLRP3 5.42 +0.81% 42.35 +1.55% 2.13 £0.15*% 8.83 +0.62* 3.80 +0.10*
F value 8.72 14.16 15.73 10.85 9.26

P value <0.001 <0.001 <0.001 <0.001 <0.001

*P<0.05,**P<0.01,"**P<0.001 vs Con + Ad-EV group;*P <0. 05 vs DHT + Ad-EV group.

%4 NLRP3 BREMEUEHIRG (n=8,xv =)

Table 4 NLRP3 knockdown alleviates oxidative stress injury(n =8 ,x +s)

Group NLRP3 TUNEL positive cells( % ) Relative ROS intensity Percentage of damaged mitochondria( % )
Control 1.00 £0.04 5.73 +0.94 0.32 +0.04 2.42+ 0.18

DHEA 3.12+0.31**" 21.54 +2.88* " 1.25+£0.15* " 35.73 £3.78* " *

DHEA + sh-NC 2.85 £0.27" " 23.05+3.01"" 1.30£0.17* " * 34.16 +3.84" " *

DHEA + sh-NLRP3 0.72 £0.06** 11.76 +1.62* 0.71 £0.08% 15.60 £2.72%

F value 22.48 23.56 33.52 30.82

P value <0.001 <0.001 <0.001 <0.001

**P<0.05,"*P<0.01,***P<0.001 vs Con + Ad-EV group;*P <0.05 vs DHT + Ad-EV group.
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Study on the role of mitochondrial autophagy in ovarian

inflammation in PCOS based on NLRP3 pathway
Li Yang, Nie Lan, Luo Ting, Liu Honglu, Luo Jiao
( Dept of Infertility and Endocrinology , Hunan Maternal and Child Health Care Hospital, Changsha 410000 )

Abstract Objective To explore the role of mitochondrial autophagy in ovarian inflammation associated with poly-
cystic ovary syndrome ( PCOS) based on the NOD-like receptor thermoprotein domain-related protein 3 ( NLRP3)
pathway. Methods Human ovarian granulosa cell line SVOG was treated with 25 nmol/L dihydrotestosterone
(DHT) for 24 h to establish PCOS cell model. SVOG cells were transfected with adenovirus carrying NLRP3 ( Ad-
NLRP3) and negative vector ( Ad-EV) or NLRP3 shRNA (sh-NLRP3) and negative control (sh-NC) to overex-
press or knockdown NLRP3. Mito-Tracker staining and GFP-LC3 staining were used to evaluate mitochondrial auto-
phagy in cells. TUNEL staining, JC-1 staining and Mito-SOX staining were used to analyze the apoptosis, mito-

chondrial membrane potential and mitochondrial-derived superoxide production. 32 female BALB/c mice were ran-
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domly divided into three groups: control (Con) group, DHEA group, DHEA + sh-NC group and DHEA + sh-NL-
RP3 group, with 8 mice in each group. Except the control group, all other groups treated mice with dehydroepi-
androsterone (DHEA) to establish PCOS mouse model. DHEA + sh-NLRP3 group and DHEA + sh-NC group were
administrated with sh-NLRP3 or sh-NC encapsulated in lentivirus at a concentration of 1 x 10’ TU/ml via tail vein
injection. The ultrastructure of mitochondria in ovarian tissue of mice in each group was observed by transmission e-
lectron microscope. Results Compared with DHT + sh-NC group, the level of NLRP3 of SVOG cells in DHT + sh-
NLRP3 group decreased (P <0.05). The co-location of GFP-LC3 and mitochondria in SVOG cells in DHT + sh-
NLRP3 group was higher than that in DHT + sh-NC group (P <0.05). Compared with DHT + sh-NC group, the
number of TUNEL positive cells and Mito-SOX fluorescence density of SVOG cells in DHT + sh-NLRP3 group de-
creased, and the ratio of polymer JC-1 to monomer JC-1 increased (P <0.05). Compared with Con + Ad-EV
group, the level of NLRP3, the number of TUNEL-positive cells and the fluorescence density of mito-SVOG in Con
+ Ad-NLRP3 group increased (P <0.05), and the co-location level of GFP-LC3 and mitochondria decreased; the
ratio of polymer JC-1 to monomer JC-1 decreased (P <0.05). Compared with the control group, TUNEL positive
cells, relative ROS intensity and percentage of damaged mitochondria in the ovarian tissue of mice in DHEA group
increased (P <0.05). Compared with DHEA + sh-NC group, TUNEL positive cells, relative ROS intensity and
percentage of damaged mitochondria in DHEA + SH-NLRP group decreased (P <0.05). Conclusion Inhibition
of mitochondrial autophagy induced by activation of NLRP3 leads to mitochondrial dysfunction and promotes mito-
chondrial-related apoptosis in GCs. Knockdown of NLRP3 is beneficial to mitochondrial homeostasis and improves
the resistance of GCs to oxidative stress injury, thus promoting the recovery of PCOS.

Key words NOD-like receptor thermoprotein domain related protein 3 ; mitochondrial autophagy ; polycystic ovary
syndrome ; oxidative stress ;mitochondrial homeostasis; granulosa cells; mice
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TCGA database, and Inc-TBL1XRI1-5 with closely related c-Myc expression was screened. The effects of c-Myc
overexpression and knockdown on Inc-TBLIXR1-5 were detected. Expression relationship of c¢-Myc and Inc-
TBL1XR1-5 in OSCC and para-cancer tissues. Dual-luciferase reporter assays were used to verify the binding of c-
Myec to the Inc-TBL1XR1-5 promoter region. RNA FISH were used to determine the localization of Inc-TBL1XR1-5
in OSCC cell lines. The effects of overexpression, knockdown of Inc-TBL1XR1-5 on migration, metabolism, and
proliferation of OSCC cells were observed by quantitative real-time polymerase chain reaction (qRT-PCR) , scratch
tests, transwell assays, medium color and pH changes, cell counts, CCK-8 assay, and colony formation assays.
Results 1t was found that c-Myc positively regulated the expression of Inc-TBLIXR1-5 in OSCC cell lines and tis-
sues. The binding of ¢-Myec to the Inc-TBL1XR1-5 promoter region was verified by dual-luciferase reporter assays.
RNA FISH showed that Inc-TBL1XR1-5 was localized in the nuclei in OSCC cells. Overexpression of Inc-
TBL1XR1-5 promoted migration, metabolism and proliferation in OSCC cell lines, while knockdown of it had the
opposite effect. Conclusion c-Myc positively regulates Inc-TBL1XR1-5 in OSCC. Lnc-TBL1XR1-5 affect the mi-
gration, proliferation, and metabolism of OSCC by influencing the tumor microenvironment.

Key words long non-coding RNA; c-Myc; oral squamous cell carcinoma; Inc-TBL1XR1-5; cell proliferation;
cell migration
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