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Mechanism of down-regulation of MAC30 on pyrophosis,angiogenesis and ATP1A2 protein in breast cancer cells
PAN Lei-lei', MA Jun', YE Ting-ting', CHEN Jian-ping®  (1.Department of Cardiothoracic and Breast Surgery , Xuancheng Central
Hospital, Xuancheng Anhui 242000, China;2.Department of Thyroid and Breast Surgery, Yijishan Hospital of Wannan Medical College,
Wuhu Anhui 241000, China)

Abstract: Objective To explore the effect of down-regulation of MAC30 on pyrophosis, angiogenesis and ATP1A2 protein level in
breast cancer cells. Methods MCF-7 cells were made into single cell suspension and divided into the breast cancer group (MCF-7 cells) ,
the NC group (MCF-7 cells transfected with MAC30-NC-shRNA) , the MAC30 shRNA group (MCF-7 cells transfected with MAC30-
shRNA), the ATP1A2 group (MCF-7 cells transfected with ATP1A2-shRNA) and the MAC30 shRNA +ATP1A2 group (MCF-7 cells trans-
fected with MAC30-shRNA and ATP1A2-shRNA). qRT-PCR was used to detect the MAC30 mRNA expression in MCF-7 cells of each group
to verify the transfection efficiency. CCK-8 assay was used to detect the cell proliferation activity. Flow cytometry was used to detect the
pyrophosis rate. In vitro angiogenesis experiment was used to detect the number of angiogenesis. Western blot was used to detect the levels
of ATP1A2, SCr, AKT and PI3K. Results There was no statistically significant difference in the MAC30 mRNA expression level in MCF-7
cells, the pyrophosis rate of MCF-7 cells or the number of angiogenesis in MCF-7 cells between the breast cancer group and the NC group
(P>0.05). Compared with the breast cancer group and the NC group, the MAC30 mRNA expression levels and the number of angiogenesis
in MCF-7 cells of the MAC30 shRNA group, the ATP1A2 group, and the MAC30 shRNA+ATP1A2 group were decreased, and the pyrophosis rate
in MCF-7 cells was increased, with statistical significance (P<0.05) , of which the MAC30 shRNA+ATP1A2 group decreased/increased
most significantly (P<0.05). Compared with the NC group, the cell proliferative activities of the MAC30 shRNA group, the ATP1A2
group, and the MAC30 shRNA+ATP1A2 group were decreased (P<0. 05). Compared with the NC group, the expression levels of ATP1A2,
SCr, AKT, and PI3K of the MAC30 shRNA group were decreased ( P<0.05). Conclusion Down-regulation of MAC30 can inhibit
the proliferation and angiogenesis of breast cancer cells and accelerate pyroptosis, which may be related to the inhibition of ATP1A2 protein
expression.
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MAC30 Lenti-shRNA 1 B £ X} 1 Lenti-shRNA
(NC-shRNA)H - ifg 5 9L I RN 6] A 1 RPMI 1640 1

FREE H I 55 B AR RN A RS RS ATPIA2 £ 50
FEpUIARIE A ROOCESEFERH A FRA w5 Bt A GAPDH
M BT B T B A R A BRA R 1L
/NER TG I A a4t B AR MR A R | 5 CCK-8 1
A& H ¥ Beyotime 23 F] 5 AnnexinV-FITC/PI
TR IR S B R AR R A R R ECL
A & A I R SRR R A F] BCA R M
B TR G W [ TR A ) B 25 R A BRAN H 5 g
FRAX (45 . HBS-1096A) W4 160 ' A= MR A fR
73 F) 3 TDZA-WS A & 20 20U B 0 B S A= 0 A
RN W1 5 BEME 1A% 22 58 S Western blot HiL ik R G141 A
bt FEH WA FRA ] 5 28O0 & PCRAUW B il
KEFR G IR A A PR A A

1.3  qRT-PCR # @] HMEC ., MDA-MB231 ., MCF-7 #=

SKBR3 48 ). MAC30 mRNA & i&

{di FH TRIzol B4R B HMEC . MDA-MB231 MCF-7 Fli
SKBR3 4 it H i RNA , JCA% 2 B i J5 % s A cDNA,
AGNARZR , 544 :42 °C 60 min, 72 °C 5 min, 4 ‘C&
&o RHIqRT-PCRAG , B4 & 62 AL, TR F
SR 0.5 wL, N Z544:95 CTHI#A 3 min, 95 °C 5 s,
58 ‘CiR K, 40 MEX . 519 )7 5 : MAC30 i K
5'-CTCAGCCACATCCCC-3', Fif & 5'-CACAAGCTCG
CAAAAC-3% B -actin _I* {if & 5'-GGAAATCGTGCGT-
GACATTA-3', F Ji% A 5-GGAGCAATGATCTTG
ATCTTC-3", M4k 2440315545 2 40 i i MAC30 AH
Xk
1.4 MCF-7 %8 fas4

HUMCF-7 400, 75 4 K 2 509%~60% J5i % FH B 57
FE RGBS 20 MR A3 R FLR i 4 (MCF-7 2 ) |
NC 41 (MCF-7 4l Jiid %% Y& MAC30-NC-shRNA) , MAC30
shRNA 41 (MCF-7 4l ffi #% * MAC30-shRNA) , ATP1A2
24 (MCF-7 40 g % Y ATP1A2-shRNA) & MAC30
shRNA+ATP1A2 20 (MCF-7 4 Jifl % % MAC30-shRNA .
ATP1A2-shRNA).

1.5 MAC30 shRNA 12 5% # £

WA KOS B 1Y MCF-7 40 it 41 45 7 5%107/mL
(1) 4 B B, B2 22 6 LR T, 37 “CHF T 24 h, 4 il
IR F 30% Bf B4 35 SR L 0 A B G I SR, AR AR
TR YL A2 0 K BT B, I MAC30 Lenti-shRNA 1B
PEXTHE NC-shRNA 552U, Uk H s 8 55 200, A
1 mg #7 i 15 72 FL 96 h J5 R JH qRT-PCR 50 iiF % Y
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¥ 73 TP1A2 R, B MCF-7 20 g £ 7 F 6 L
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YL A, K 4 we ORI 500 L TG IfiL 7 3% 57 3
o K5 WL ip 2000 HIA 500 L JC LA 55 F2 IR 20, %
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F26 h T iU LS IR AR AR S 5 572 48 b
1.7 MCF-7 28 B3 54 55 3
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B 5x10° S KB K A MCF-7 40 i $5 70 2 96 FLAR
M BERE 35 24 h i, LA CCK-84X7(5 o/L), £ L 20 wL,
FEIMA 200 ol — B 3L W ARA T, 7870 V5 f# 15 min, 43
BT R 97 24 h 48 h .72 h 96 h I B 55 55 0 , 76 W b
450 nm P K Ab #G IO EE 0D, SE R 3 IR, B
L2,
1.8 MCF-7 2 i = 5 B

100 pL () Binding buffer T & 41 il J5 i1 A S pL
AnnexinV-FITC 15 pL PHR AW, ZiE#CHFF 15 min,
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o A R AR B ASGHEA TSI o LA AnnexinV-FITC+/PI+XYL
BHPE 40 I B o3 R AR AR T R, S A 3k, P
YA
1.9 ARS8 R

B 48 LA , F oK AL A 60 L J 5T %,
SRIGTE 37 °C.5%CO, [ 15 57 46 i 1 30 min { HEE[H
A A A HE T AL (B0, T b TS VS TR A,
VAEE G BE N 2x10°/mLAZ P T 24 fL#R , 7E 37 °C.5%CO,
BB IR TP AT RS 37,48 hJm B T8 s R,
THE S A PLET Y I A A ek B, S A 3 IR, O
¥IA.
1.10 Westerm blot #& ] & 28 49 i, ATP1A2 . SCr,AKT

% PI3K /K-

109SDS-5 TN 4 T e B8 1S 73 85 26 11 (40 pg) L 55 5%
% PVDF B 15 #H 5% Wi RE Wik 344 2 ~ 3 h, IA—
$T ATP1A2(1:100).SCr(1:200) \AKT(1:150) .PI3K
(1:200), 92 GAPDH(1:2 000) ,4 “CH% PR 7 1t
o TBST #hise 30K, = i T 53R o A AL W prac L
FHUNRIgG(1:5000) 25505 F 2 h, 2258 k. K5
WA ECL TAEW , 315 HAREE 1 5 GAPHD Z [i]
1 OD A, R AR XS ik o SLH & 3K, BOFHME .,

L1 %o

K Hl GraphPad Prism 8 343 Hr £k 4l L 25 4 %5040
MR M IEZS A, T BB S B bR 22 (s ) R0R , 2
Y] FC R 7 22 0307, 5505 KL% Bonferroni 125 1t
TRER B P LU, P<0. 05 /R 22 A G245 L.

2 HR

2.1 HMEC, MDA-MB231, MCF-7 #= SKBR3 #1 &
MAC30 mRNA & &

5 HMEC 4 ffg /41 tb , MDA-MB231, MCF-7 #l
SKBR3 4l i MAC30 mRNA k7K F-34 75 (P<0. 05)
Hr MCF-7 408 MAC30 mRNA 257K o, LR 1,
WA 5T 68 MCF-7 40 i 3047 I 2252 56
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~
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3
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>
00 "HMEC MDA-MB231 MCF-7 _ SKBR3

#, 5 HMEC 20 Je. 48 Yt , P<0.05 ; #: 5 MDA-MB231 #m i 48 1t

P<0.05; A : 5 MCF-7 2a je 48 1t , P<0.05

E 1 HMEC, MDA-MB231, MCF-7 #1 SKBR3 4 ffl MAC30
mRNA &£

2.2 &%1MCF-7 292 F MAC30 mRNA % &

FLIRIRE 405 NC 4 MAC30 mRNA £ ik 7K F Ho#s,
ER TG L (P>0. 05) 5 5 FLARE 41 NC 4
It , MAC30 shRNA 20 MAC30 mRNA 2 ik 7K F f& ik
(P<0.05) ; 5 MAC30 shRNA #H #f It , ATP1A2 4
MAC30 mRNA ik 7KF-FHE (P<0.05) ; 5 ATP1A2 4
AH H , MAC30 shRNA+ATP1A2 2 MAC30 mRNA 3 &
TKFEREAR (P<0. 05), LI 2.,

2.3 K1 MCF-7 2m je 38 75 76 P v 4z

24 h.48 h.72 h &2 96 hit}, FLAEZH 5 NC 20 MCF-7
Y M3 BE T LR 22 R TS TR B X (P>0.05) 55
FLIR IR £H R NC 20 AH b, MAC30 shRNA £ \ATP1A2 41
K¢ MAC30 shRNA+ATP1A2 ZH 4 Jifd 3 B 3% 1t 24 B A%
(P<0.05) ; MAC30 shRNA ZH 5 ATP1A2 2H 40 At 354 4 1%
PR A 22 7 T 4 i 2 & L (P>0.05) 3 5 MAC30
shRNA 2 Al ATP1A2 20 A1 b, MAC30 shRNA+ATP1A2
2 4 L 5 PR R (P<0. 05) , LR 3
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*. 5 UM SR 4L AR Vb, P<0.05;#: 5 NC 448k, P<0.05; A+ 5
MAC30 shRNA £848 36, P<0.05; A : 55 ATP1A2 21483k, P<0.05
E2 &4 MCF-74kaH MAC30 mRNA ik
2.4 ZMCF-7 4 he &= R i
MAC30 shRNA K ATP1A2 JFoki 4 Al L% % MCF-7
Y TR A5 el AR, 2 SR IAE 20 AR A /)N | 4 e R
W2 R R AT 2 R E R D, DL MAC30

shRNA+ATP1A2 41 fe i, B i B R Al il B 0%,
PR 45 NC 41 MCF-7 4l fE T % e 8,
Sl

UL 4a,

NC4

MAC30 shRNAZH

*, 5 FUMR R A AR L, P<0.05;#: 5 NC 484810, P<0.05; A : 5
MAC30 shRNA 2848t , P<0.05; A : 5 ATP1A2 284836, P<0.05
E3 &2HMCF-7 0L 5EE S

ZER TG E X (P>0.05) ; 5L 4 A NC 4 1
&, MAC30 shRNA 2 . ATP1A2 2 % MAC30 shRNA+
ATP1A2 2 MCF-7 40 ff £ T2 R ¥ 7 &, Hovh MAC30
shRNA+ATP1A2 2l #% {5 , Iii MAC30 shRNA 41 5
ATPIA2 H L8, 2 R B4 iH % & L (P>0.05) ,
UL 4b

ATPIAZQE MAC30 shRNA+ATP1A24H

10191 @ 10 @] O Q S
10° 0.26 ?..20 10° 0.12 _3j02 10° 0.33 ” (# J %40
G ,.‘:‘i‘ e .:-‘;»,‘ N v 7 2
10° 10— ¢ e - %20
10! Q4‘§" o3 10 Q4‘ ; Q3| 10! Q%\“ Q3 10" Q Q3| 10 Q4. # Q| § 0
10042498 Cak 2.63 10019420 0 2.66 ol 81917 620 . ,|80.5 LI 56.22 35.12 &% @
10° 10" 10 10° 10* 10° 10" 10> 10° 10*  10° 10' 10° 10° 10* 10° 10' 10* 10° 10* 10° 10' 10° 10° 10* ‘&’

TR
v@
W Of
&

a: B4 0T A A (x200) ;b B-dam e 2 T A b4 *. 53U /R 448, P<0.05;#: 5 NC 41485k, P<0.05; A : 5 MAC30 shRNA 41

A, P<0.05; A : 5 ATP1A2 28483k, P<0.05

Ed4 FHEMCF-7HMEESRMAMETRILLER

2.5 A28 MCF-7 28 ff o & T .40 B pbdz

LR 2 5 NC 2 40 1 458 Bk B e 25 %
it 2 L (P>0.05) 5 5 FLAR 98 24 F NC 4148 L,
MAC30 shRNA #H . ATP1A2 ZH } MAC30 shRNA+
ATP1A2 20 41 1t %8 %k H 9820 (P<0. 05) , MAC30
shRNA 20 5 ATP1A2 21 20 i 1 4572 sl H b 22 = 0
Giitef 7 L (P>0.05) ;5 MAC30 shRNA 41 F1 ATP1A2
ZHAH G, MAC30 shRNA+ATP1A2 241 4 i 1f 45 T 1 %k B
I/ (P<0.05), WK S,

2.6 ALAMCF-74a/2ATP1A2 SCr. AKT & PI3KAK-FJbdk

LR ZH 5 NC ZH 40 ATP1A2 .SCr AKT }% PI3K
PR LR 22 7 TG 7 L (P>0. 05) ; 5 FLIRIE
ZH FI NC 2H #H It , MAC30 shRNA ZH . ATP1A2 4H K
MAC30 shRNA+ATP1A2 41 ATP1A2,SCr,AKT & PI3K
F235 K A% (P<0. 05) ; MAC30 shRNA 41 5 ATP1A2
2H ATP1A2 .SCr AKT M PI3K ik /K i 22 R 50
P22 L(P>0.05) ;5 MAC30 shRNA ZH 1 ATP1A2 4H
AH I, MAC30 shRNA+ATP1A2 2H ATP1A2 .SCr AKT &
PI3K &1k /K F-FEAR (P<0. 05) , WK 6.
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. 15 JUB R ZH AR G, P<0.05;#: 5 NC 2148k, P<0.05; A : 5 MAC30 shRNA 284836, P<0.05; A : 55 ATP1A2 28486, P<0.05
B 5 &4 MCF-7 4B i & 72 5 bk 82 ( X200)

s

R Q i8R QIR
& i v
F S &

20 ¢ w7
’ mm NCZH
e MAC30 shRNAZH
I8 1.5 H = ATPIA24]
@1 =3 MAC30 shRNA+ATP1A24]
jz'?: 10 1
=
I
o5
*HA A
0.0

ATP1A2 SCr AKT PI3K
. 5 UM SR L AR ML, P<0.05;#: 5 NC 448k, P<0.05; A . 5
MAC30 shRNA 284836, P<0.05; A : 5 ATP1A2 2848 L, P<0.05

B 6 &HMCF-748/8 ATP1A2,SCr AKT & PI3K 7k F tb &

3 itig

LRI R TR 20 i L A R Y
HBFP AL T8 Sl RIA YT ORI K B H s B
AHEEEM ., AN5EE WL T I MAC30 X 7L ks
AR T LA AR T X ATP1A2 25 P K- IS4, 3L,
B IR PRS2

MAC30 J& i 5 ZAE A K A F45 6 & ARG R
Z— AT YR 17q11. 2, BTSRRI
“F(insulin-like growth factor, IGF)J& P AVE Y. MAC30
FENAR DY (LT 20 16 SR8 b B A s 24 i
PSSR AN ML A ) )12 0 A, 5 0 0 40 b A s 2 20
WA FIR, MAC30 76 A [R] W i vp 1) 2R I8 A7
25, AE R AR SR AR AR B 4

R R B LR B Rk . MAC30 M RES S RLIE
AR AR . 2L 412 MAC30 B3R5 & T 1E
HAAL, BLAh, IR 20 At 2 T Y MAC30 598 4 i 1) 3=
THRE I AR RE 1A & I, MAC30 Bk Ak 2 JF
KBTI 259 ) — T AR A . FEFLIRIE TP MAC30
T 2 3k n] 9l 2L IR R 5 B ] 1(breast cancerl,BRCA1)
a8 R PesR E RE . MAC30/E M 4l
PILZAAK, AT 5 sigma2 32 PR G5 A 1 02 9 41 il A K
KAy AR, A o a5 R 2 07, 7e 7L R g 40 i b T R
MAC30 7] 417 6l 5 40 JfL 14 5, AR fE - A WFSE IR SE
76 5 9 A0 b MAC30 W] R R A i RS B
(protein kinase B,PKB)/AKT TR 1k K2 4 it J5 390 25 11 B
(eyclin B1){G 4k , 32 117 W AIG 15 96 40 a6 1, #E00 MA.C30
FEIR 5 i A0 M TG PR AE S A AR TR S AN R
AT 2 —, MU AR T & A i GSDMD { #E
T v, T 3 A AR T 200 R A v o R AR A T
T E MAC30 BT bR g A0 M A T, I BL D R
il MAC30 5 % g 5 L B% 3 % [ (phosphatidylinositol
3-kinase, PI3K)YAKT 52 2|4 il , °] {1 7F FL 1 9 40 i £
T, RAEDUMIEVE R

24 gl AR FRUE /NBSE pR T TR A R X 7 3R ) o R
AR TR SRR AR, AT A i 3R 0 SO JE
H AP BT B E IR o A e R R #
— 3 R I RO 2T AL R A Y 7 SR B
JENM AL S P A BRECIRAS o O T iR R K, MR g it
TR B — RN R F (U VEGEF 45 ) R 3 3 & [l 1.
B AR FNTE B 2L R g A v i AR R TR -1
(hypoxia inducible factor-1, HIF-1)# % 1] itk VEGF 3
Ik, HET TR A AR ZE 5T TR il AT Y AR
YA R, R I MAC30 ] 410 i 2L AR g 40 B i A5 A
B, I T A ) e A= K BEL LR S0 & % . MAC30 B4R
FIAGF K i 5t 2 — ,H 5 IGF-1 J+ AN 58 4t [A] .
MAC30 7EFL I AN 5 IGF-1 i kK F—8, A
9T & B0, FEFLBRIE AN AR P, IGF-1 () 2k KT,
I8 1 3G T 9 PISK/AKT 45, A1 1 i e 20 Mo 48 5 12
ZE RN EE B A M A W 2 AT o0 A 2L M 9 4 e
IGF-1 F3k T+ 312 5 M i A8 A2 i, PR SE 6 I0F 30%
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MAC30 n] LU il TGF-1 96 1 , A% b 21 21 VEGE

PR WD M TR A H , TR 1R o AR E 4G

RAEW, T I MAC30 J& X ATPTA2 i ¥ H A7 38 45 42

FH L AT A ) LRI ) K A R o

ATPIA2 22— G i A A o2 W SR A BE A, FE 4T

JRLFE 1= doy 1 S TRk e . BB B, BEE XS

ATPTA2 S AT FE R TRA , HABA O 5 FL I 9 % 28

RIBAFAE—E R F . ABITERY], ATPIA2 1 3L IR

HAP R R B35 TIEHHL, HATPIA2 &

RIS T L TS AR AER, ATPIA2 X i3 4

Mo A . AREsE R, B

ATPTA2 R g 1k L it 5 41 A 1y 32 8% A 4R 28 it of HLAD

1l Je5 DU B el L M o A L ) IR RS R 2R . AR E A

HEDTEFL IR, MAC30 A3 3K AT LAY SCr/PI3K/

AKT 38 [ Y 335 1 , DT AR 2 P e 00 184 B0 AR 22, 4 I

{9 400 i MAC30 7T HE [ ik SCr/PI3K/AKT 5 53 i %

K, DT A A0 e A8 AR VR T o ARBFRE R T

J5 MAC30 AT LA il ATP1A2 . SCr PI3K ,AKT ik , #f

TP 98 A L A A sl i 28 A i R AR T

25 L FTIR T JA MAC30 AT 410 il 5L g 20 15 58 %

I PR TR AT, AL S0 ATP1A2 kA

Ko NBARMFFEARIEAT YA IZL , T MAC30 75

ATPTA2 BYASCHILH A 7 2t — )

(8% 30k ]
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