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[ ABSTRACT ] Aim  To explore the effects of apolipoprotein A I (ApoA I ) and apolipoprotein A I binding protein
(AIBP) on THP-1-derived macrophage pyroptosis. Methods The lactate dehydrogenase (LDH) detection kit was
used to evaluate cell membrane integrity, Hoechst33342/P1 staining was used to observe cell membrane permeability,
ELISA was used to detect the levels of inflammatory factors such as interleukin-1B (IL-18) and interleukin-18 (IL-18),
Western blot was used to detect the expression of pyroptosis-related protein nucleotide-binding domain leucine-rich repeat
and pyrin domain-containing receptor 3 (NLRP3) , gasdermin D (GSDMD), cleaved Caspase-1, IL-1p and IL-18.
Results  Oxidized low density lipoprotein (ox-LDL) upregulated the expression of NLRP3, GSDMD-N, cleaved Caspase-
1, IL-1B and IL-18 in THP-1-derived macrophages in a concentration-dependent manner, and promoted the release of IL-
1B, TL-18 and LDH ( P<0. 05 or P<0.01), indicating that ox-LDL induced pyroptosis in THP-1-derived macrophages in a
concentration-dependent manner.  Co-treatment of macrophages with ApoA I and AIBP significantly downregulated the ex-
pression of NLRP3, GSDMD-N, cleaved Caspase-1, IL-1p and IL-18, reduced the release of IL-18, 1L.-18 and LDH, and
inhibited ox-LDL induced pyroptosis ( P<0.05 or P<0.01).  After ATP-binding cassette transporter Al ( ABCA1) siRNA
transfection, co-treatment with ApoA I and AIBP had no significant effect on the expression of pyroptosis-related proteins
and secretion of inflammatory factors (P>0.05). Co-treatment of macrophages with ApoA I and AIBP significantly re-
duced the expression of purinergic 2X7R receptor (P2X7R) on the cell membrane, inhibited P2X7R mediated protein ki-
nase R (PKR) phosphorylation and NLRP3 inflammasome assembly ( P<0. 05 or P<0.01). After P2X7R siRNA trans-

fection, co-treatment with ApoA I and AIBP had no significant effect on the expression of pyroptosis-related proteins and

secretion of inflammatory factors (P>0.05).

Conclusion ApoA I and AIBP reduce the expression of P2X7R on the

cell membrane through ABCA1, inhibiting P2X7R/PKR/NLRP3 mediated macrophage pyroptosis.
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Nano Drop # i & % 4h 2 ot B iH Ao i b B 5
(Thermo Fisher Scientific) ;iMark Bg#x{ ( BIO-RAD) ;
SHHUFRERGRA(LEBERELEGRFAR
N . FLER LA B (lactate dehydrogenase, LDH) 28
Ho 2 AR K ] & MITT 4 A3 78 Fm 2 B 25 1 A 1)
KA £ 4 Hoechst 33342 F2 PI By 41 7% 6 % K # K
W IL-1B A7 IL-18 ELISA X 7 & ( Z = K ) ; ApoAl
(PeproTech ) ; AIBP ( TargetMol ) ; ABCA1 , GSDMD
GSDMD-N IL-18.11-18 ,p-PKR . PKR \NLRP3 % P2X7R
— 31 ( Abcam ) ; Caspase-1 1 cleaved Caspase-1 — 1L
(Zenbio) ; — 1 ( Abways) ,
1.2 #pasbiE

¥ 40 F x84 K 189 THP-1 20008 T4 4 10%
fig 4k fLE AR 1% 7 B K-#F & B RPMI 1640 55 5%

1.1

o, F37 C.5%CO, 5HTH&x, EE, #H
100 pg/L % B 4L 72 24 h, % S H oL o B % 40
M. #:E MmN 50 mg/L ox-LDL 4 7 24 h, % 5 4
M, & &, KA 4 F 25 mg/L ApoA I
0.2 mg/L AIBP #y 3 Fr H 4k 5% 5% 24 h,

1.3 MTT #& i 20 B iE 1%

T 0 K e, B AT 96 AR, 20 0,
25.50.75 #1100 mg/L ox-LDL #1, 4 3L 4n X\ 20 pL
MTT(5 g/L) A H 4 h, 3 & 40 o 5 3= 7, B T Am
N 100 pl = F FE T A0, A B AR ORI 490 nm 4L H
KEAE,

1.4 shRNA %3t

shRNA 5| 4 i1 4 #7 5 & 4 AL 5 R G A/ IR A 5
ER(F1), B6IMA,#%1:1 WARGHERE
B A, RAT10 ~15 K e, £ R FH 10 ~ 15 min
HEEeW HREETEREG, WMNEADEO6 I
W,BARET CO, R FHERFR,

1. BBEEM shRNA 751
Table 1. The shRNA sequences of target genes

EIRZEN Bk 2]

shABCA1 1E 7] :5'-CCGGCCTCCGAGTCAAGAAGTTAATCTCGAGATTAACTTCTTGACTCGGAGGTTTTTG-3’
ffi17] ;5'-AATTCAAAAACCTCCGAGTCAAGAAGTTAATCTCGAGATTAACTTCTTGACTCGGAGG-3’

shP2X7R 1E[7] :5'-CCGGGCATGAATTATGGCACCATTACTCGAGTAATGGTGCCATAATTCATGCTTTTTG-3’
] :5'-AATTCAAAAAGCATGAATTATGGCACCATTACTCGAGTAATGGTGCCATAATTCATGC-3'

shPKR 1E1A] ;5'-CCGGTCGACCTAACACATCTGAAATCTCGAGATTTCAGATGTGTTAGGTCGATTTTTG-3’

i1 :5'-AATTCAAAAATCGACCTAACACATCTGAAATCTCGAGATTTCAGATGTGTTAGGTCGA-3’

1.5 Western blot #&ill&FE A &KX

21 4 3 Ja , Fl RIPA F PMSF # B 40 i & &
&, A Brafford 3% € % & &K% &, £ SDS-PAGE
MNEAEBFHTLE, FANRE 30 pg &AM,
REFFRGEE 2T EXA AR N EZE T
BIEAE LS E0.45 um PVDF £ b F 5,
B S% B As I EBHT4~6 h, HHA —44 CH#&E
KEEAR A NEZEBE2hLREEAL2ED
WELKEGITZRER, A EEEFHTK
FEAE Gt a4
1.6 LDH BEHsLig

¥ 4m j AT 96 FLAR H, An X\ LDH A 4K A,
HBRAAMERARATET, BF TRE, BT
BUAE 490 nm 4K & LR K E 8, & & it & LDH
T DAIR A 0 M AR A

1.7 ELISA #&il

6 ] 0T 8 W R 4 e A B BV R,3 000 1/min
B 20 min, R EFERE D —HWEP B, o
B 5 SR B & AR & A% R 100 L/ 3L e A A
RILE, HEBEFE2h, RS K, Ak HE
60min, HHKR S A, W BEREDEEABE
20 min, 1 TMB & # 20 min, & & #n A\ 2 b &
50 wL/ 3L, 3 47 Ja L B fE B AR QLR I 450 nm 4L By
WO,
1.8 Hoechst33342/P1 #f8

LR, ER EFER, B-BERKLEKX
3 | 7 (4 Hoechst33342 F2 PT) 7| F3LAR # , ik 28
MERHF A REREAAR MEERLERE
T U2 4 B RE
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ML 0t
BapE e r, |l 60% 7 HWETRAE, 7
WAL O TAEH 2% 5 ~10 min, B 60% 5 7/ B %
FEREN, HA R, EBEELBETAE, 4
WP R R R R AR,
1.10  SEit=a

{# | Tmage J # ##8 GraphPad Prism 9.0 %X ¥+
HATLEMK T M, EREE 3 K, L6 HEU
xts K&, B UL R 8 & 7 £ 447, P<0. 05
KT ERARITFENL,

1.9

2 # R

2.1 ox-LDL AFIEMRFHM A FE S THP-1 IFEE
Mk 240 B £ =

MTT #5045 5 SR, B % ox-LDL 5 & Ay 34,
AALIE 1 B ERRAK (P<0.05) , 2B ox-LDL L) 5| &
i i g7 =% 5 THP-1 U5 E B0 40 i B8 T,
Western blot #0285 5 i 7~ | 24 ox-LDL 1% Ab B 7] &5
2950 mg/L i}, 4EIAET HraEEE H NLRP3 .GSDMD-N |
cleaved Caspase-1.1L-18 I IL-18 Ay & LN (P<
0.05 8¢ P<0.01) . A5 IS e IL-18
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K1 AE 2), 48 F,50 mg/L ox-LDL 7] i &% S
THP-1 P E RN A= T, PR R e ) i R T )
LI
2.2 ApoA | #1 AIBP #J#l ox-LDL F SR MEE T
FH ApoAl  AIBP }2 ApoAI+AIBP Ab B ox-LDL i
Y THP-1 R B WA, 45 R o, 52X B A
It, ApoA I ZH NLRP3 ,cleaved Caspase-1,GSDMD-N .
IL-1B 1 1L-18 eIk FAK, 40MI R 37 LW 1L-18.
IL-18 4314+ Al LDH B FA% , Hoechst33342/P1 XY
Ju e, i R AR T A A IR/ AT O G (5 s 40 b Y
N/ (P<0.05 B P<0.01), 427~ ApoA I REf%
il ox-LDL 35 510 B W 4 M AL T AR & AL, AL
i AIBP AbBRS , b iR $E Ar 34 T 2 AR (P>
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GSDMD-N .cleaved Caspase-1.IL-18 Fl IL-18 [ ik
FEAIK (P<0. 05 3 P<0.01) , Mk 1 E w4 i 42
TG HRIRMNE & (B 3 FE 4) , DL R4
RFEH, ApoA 1 5 AIBP JL[A AL HEEEHE B & ] ox-
LDL 50 E A FE T,

Hoechst33342

Merge

Pl

E 1. REFIE ox-LDL X THP-1 i EME 4R T- RIS M0
A RAREFR G ox-LDL XFA0MLTE I3 (520, B A A3 5 ox-LDL XF 40155 5% 15 Hh LDH BRI Em ,
C JATFIFIH ox-LDL X 40l Hoechst33342/PT YL A Y540 . Bar=150 um, a 4 P<0.05,b 4 P<0.01,'5 0 mg/L ox-LDL £ L%,
Figure 1. Effect of different doses of ox-LDL on THP-1-derived macrophage death
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B 2. REFIE ox-LDL Xt THP-1 iR 1% E 4 £ T3
A 4 Western blot Kl AS [R5 & ox-LDL X 4NAE AR T-HH B R IBAYRZ M, B 4 ELISA KA [R5 12 ox-LDL X4 A $% 7% L 1 W0 A
IL-1B 1 IL-18 2352, a R P<0.05,b A P<0.01,5 0 mg/L ox-LDL 2 L%
Figure 2. Effect of different doses of ox-LDL on THP-1-derived macrophage pyroptosis
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Caspase-1 | "WWSe &= s sme= | 25 kDa 3 B 28
o © ©a
Caspase-1 I- e —— l45 kDa 2 [9] o 8
g o o TS
[0]
IL-1B I-— —-IWKD& o {\4\0\ 3_\ 8‘71 8‘72
IL-18 I— —— |22 kDa S & ¥ \xv
-
Vinculin I- -_—— —|125 kDa VQO
§ 15 S 1.5~ B 200 200
@ 2
s o
g g 150 150
c 1.0 2 10 3 a
% a I a = 2
g ac s ac S 100 < 100
2 o05f 2 o5 = =
2 = 50 50
2 2
2 o
- Q g Ty N o 0 0
T S v & & S v & &
S & v ¥ S L ¥ ¥
¢ < QX ¢ < v\*
(o) (o)
& &

& 3. ApoA I #1 AIBP Xt THP-1 &4 5 1% 28 B £ - B9 220
A} Western blot %l ApoA T il ATBP Xt 41 il £ T-AH SC 26 (1 F3A 520 , B 2y ELISA #501 ApoA 1 1 ATBP X 4N 3% 35 L iV b sl IL-18 1
IL-18 SXIIEEIR . a k1 P<0.05,b } P<0.01, 54 IRAL L& ;¢ S P<0.05,d h P<0.01,5 ApoA T 41H48,
Figure 3. Effect of ApoA I and AIBP on THP-1-derived macrophage pyroptosis
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E 4. ApoA I 70 AIBP Xt THP-1 514 E &4 fa 3L T Fn A5 R E R A& 0
A ApoA T Fl AIBP XT 4L LDH BRI ;B 2 ApoA T Fll AIBP X4 Hoechst33342/P1 Y4 (41541 , Bar =150 pm;
C 2} ApoA T Fl AIBP X4 P4 i 52 & FR A5 , Bar=75 jum,
a A P<0.05,b & P<0.01, 5% B4 H# ;¢ o P<0.05,d 8 P<0.01,5 ApoA T 4 4%,
Figure 4. Effect of ApoA I and AIBP on the death and lipid accumulation of THP-1-derived macrophages
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IL-18 MYFRIR 25 I ToGe 127 78 S, L% 5% i W
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2 ] 1) BH 40 L 1) 22 S5 TR e 12 3 L (P>0. 055
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ABCAT A5 I [T B30 1 811 448 L e g I %
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WG NLRP3 M (11" 22 5 ApoA 1 Al
AIBP #lifl B AR AE T A R TiE— 2058, Rtk

AWFFEREI T ApoA 1 Fil AIBP [ b 3 24 ffd it
F P2XTR £k, 5B KB, P2XTR WY %Kik B &
flK(P<0.01; & 7), R T #E—280E ApoA T Al
AIBP L [FACFEIE YT P2XTR TR [ 28 R &
5 ABCAL #HC, Bk ABCA1 #HATIRAIE, 459 &,
I ABCAL J5, ApoA T 1l AIBP [l b B = 41 ffa fi5
E P2XTR AT B E WA (P>0.05;K8), N
THYUF ApoA T 1 AIBP J& 7531 P2X7R 411 il 40 g
B, MU P2XTR HEAT Sk, 45 R & B, @R
P2X7R M EBEZRAE T, ApoA 1 Fl AIBP H:[m] £b 3 f5
HRLFE T A CTE AR T B U (P> 0.05;1819) LA
EERFET, ApoA | FI AIBP j@ it ABCAT AR 41 ity
B P2XT7R ik, #4061 ox-LDL 45 B9 4t ffd
BT,
2.5 ApoA I #0 AIBP #i#] P2X7R/PKR/NLRP3 4
SWEEMEmET

Lu 22 ES2  ATP {23 PKR 55 NLRP3 M HAE
FH,J& NLRP3 R Pk /N AL 2% K 3006 1) G HE
P2X7R £k ATP [ 145 B8 Tl 18 , R B i i £
T2 5 PKR WG MG, A 7 T i — P iF5E.
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Figure 5. Effect of ApoA I and AIBP on THP-1-derived macrophage pyroptosis after ABCA1 siRNA transfection
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