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AE BR:4EA Cullinl (CULL) A R 2§ 1- 93k -4- R Hhwbeg & F (MPP+) % F-49 SH-SYSY 20 J0 5 7% Fe ki 3 B2 25 & AL 2 M35,
A% 4K 3(NLRP3) ¥ R ki@ 509 %vh, ik (1)4% SH-SYSY Zmhe 4% NC 48 NC-sh 28, CULI-sh 28 \NC-OE 4= CULI-OE 41,
1% 7 Lipofectamine 2000 X5 %t 4m o4 42 48 2 6912 5% 4. (2)4% SH-SYSY 4a 5 Control 28 . MPP+ £84= MPP++CUL1-OE 41,
MPP+ 84+ MPP++CUL1-OE 8 40 #e/% i 1 mmol/L # MPP+ 432 48 h, Control 41 2m il % 355, i@id MTT sk 4ml sm fe 3 58, 8
i€ Annexin V-FITC/PT 3 &, % 4= TUNEL 3 &, %4 8 i) =, i@ it qRT-PCR ## CULI 45 mRNA /K-, i@ it Western blot &
M CUL1 . NLRP3 4 =48 % 5,54 % & (ASC) .cleaved caspase-1. & #m /% (IL)-1B #= IL-18 & & R -F, il it ELISA k4] 4a i,
¥k bk b IL-1B 4= IL-18 K-F, 458 :(1)5 NC 2842 NC-sh 28 }b4% ,CULI-sh 22 CUL1 # mRNA Fo%& & 48 3 % 18 3 44K, 48
x4 i 7% F1 4K, Annexin V-FITC/PI 8 P% % fe TUNEL [a/ &5 % ,NLRP3 ,ASC . cleaved caspase-1.IL-1B #= IL-18 & & A8+ & ik
TR IS B P IL-1B A= IL-18 KT H+ F(P<0.05), 5 NC Zaf= NC-OE #11b4%,CULI-OE 41 CUL1 # mRNA Fo’& & 48
* &k B, AT E A 9 E , Annexin V-FITC/PI [a 4 % = TUNEL [a b4 % 4%, NLRP3  ASC . cleaved caspase-1.IL-1B #=
IL-18 & & A0t £ ik VA% g0 s A L ik P IL-1B Aw IL-18 K -F 4K (P<0.05), (2)5 Control 28 sb4z ,MPP+ 28 CULI #) mRNA
Fo G AT Rk B K, BT 480 E A 4K, Annexin V-FITC/PI '8 1 % #= TUNEL [a.# % % NLRP3,ASC . cleaved caspase-1.
IL-1B A= IL-18 & & A0t & ik B A R fhds F LiF i F IL-18 A= IL-18 K-F 4+ Z(P<0.05), 5 MPP+ 0 1k 4, MPP++CULI1-OE #1
CULI # mRNA Ffo & G40t £ 35 &, Mst2m e iE A 9%, Annexin V-FITC/PI etk % = TUNEL a4 % 4%, NLRP3 ASC,
cleaved caspase-1.IL-1B #= IL-18 & &1 B % & A B AR 40 fiL 35 7 L i IL-1B e IL-18 K-F AR (P<0.05), #5if:CULIL +T4kid
494 NLRP3 ¥ 5 48 &% i MPP+ % 509 SH-SYSY o5&,
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ZHANG Ying, GAO Yan-li, KANG Li, ZHU Song-tao, REN Yin-gang”
(Department of Geriatrics, The Second Affliated Hospital of Air Force Medical University, Xi'an, Shaanxi, 710038, China)

ABSTRACT Objective: To reveal the effect of Cullinl (CULI) gene on 1-Methyl-4-phenylpyridinium ion (MPP+)-induced
SH-SYS5Y cell survival and NLR family, pyrin domain-containing 3 (NLRP3) inflammasome pathway. Methods: (1) SH-SYSY cells were
divided into NC group, NC-sh group, CUL1-sh group, NC-OE group and CUL1-OE group. The cells were transfected with the corre-
sponding lentivirus using Lipofectamine 2000 reagent. (2) SH-SYS5Y cells were divided into control group, MPP+ group and
MPP++CUL1-OE group. The MPP+ group and MPP++CULI1-OE group cells were treated with 1 mmol/L MPP+ for 48 hours, while the
control group cells were cultured normally. Cell proliferation was detected by MTT method. Apoptosis was detected by Annexin
V-FITC/PI double staining and TUNEL staining. The level of CUL1 mRNA was detected by qRT-PCR. The protein levels of CUL1, NL-
RP3, apoptosis-related spot-like protein (ASC), cleaved caspase-1, interleukin (IL)-18 and IL-18 were detected by Western blot. The lev-
els of IL-1B and IL-18 in cell culture supernatant were detected by ELISA. Results: (1) Compared with NC group and NC-sh group, the
relative expression of CUL1 mRNA and protein decreased, the relative cell viability decreased, the Annexin V-FITC/PI positive rate and
the positive rate of TUNEL increased, the relative expression of NLRP3, ASC, cleaved caspase-1, IL-1@3 and IL-18 protein and IL-18 and
IL-18 levels in cell culture supernatant increased in CUL1-sh group (P<0.05). Compared with NC group and NC-OE group, the relative
expression of CUL1 mRNA and protein increased, the relative cell viability increased, the Annexin V-FITC/PI positive rate and the posi-
tive rate of TUNEL decreased, the relative expression of NLRP3, ASC, cleaved caspase-1, IL-1B and IL-18 protein and IL-1@ and IL-18
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levels in cell culture supernatant decreased in CUL1-OE group (P<0.05). (2) Compared with control group, the relative expression of

CULI mRNA and protein decreased, the relative cell viability decreased, the Annexin V-FITC/PI positive rate and the positive rate of
TUNEL increased, the relative expression of NLRP3, ASC, cleaved caspase-1, IL-1B and IL-18 protein and IL-1@ and IL-18 levels in cell
culture supernatant increased in MPP+ group (P<0.05). Compared with MPP+ group, the relative expression of CUL1 mRNA and protein

increased, the relative cell viability increased, the Annexin V-FITC/PI positive rate and the positive rate of TUNEL decreased, the relative

expression of NLRP3, ASC, cleaved caspase-1, IL-1@ and IL-18 protein and IL-1@ and IL-18 levels in cell culture supernatant decreased
in MPP++CUL1-OE group (P<0.05). Conclusion: CUL1 may promote the survival of SH-SYSY cells induced by MPP+ by inhibiting the

activation of NLRP3 inflammasome.
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BRI — b e KA SN, 38 2o 17 B 52 1 A 2 R s A4, 5 B K
iR SRR U A 22  fE M 2 A B 5 . (HAE—E
BT, T A 28 2R B8 S8 RE B b BE 0TS PT- BUph 28 T
P, B CIME PRI A . A% HIRZS & SR A S W32 14
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containing a CARD, ASC )/l caspase-1 ZH i, 1% NLRP3 %
PR AT U (4 41 A K -18 (Interleukin-18, IL-10) (4 43 , %
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B AEHETT CULL JEFE X MPP+ i 311 SH-SYSY 41 A73 it 5%
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1.1.1 RIGYRM A PPEHEiAE SH-SYSY 4ifi &
SCSP-5014)1 [ H ER}# bt 40 FE -
1.12 sSEge 4t BIdEXF I8 shRNA 8 %% 7% (NC-sh) ,CUL1
shRNA 2352 (CUL1-sh) . BHPEX HE 13 26 3512 9% (NC-OE ) fil
CULI 14363518957 (CUL1-OE ) Z 367 AN Al . SH-SYSY
SEARE IR ($25 - SCSP-666) I [ h FE B} £ Be 4 Mg )% . Lipo-
fectamine 2000 (£75-:11668-019) Wy F 3% [F Invitrogen 2\ 7] .
MPP+($%55 . D048) Il [4 25 [H Sigma-Aldrich 23], MTT RF &
%5 .M1020) . Annexin V-FITC/PI J& T-# MR & (155 .
CA1020) IL-1p ELISA i 7 & (455 :SEKH-0002) F IL-18
ELISA &34 (455 . SEKH-0028 )l [ L BT 223 2 B4 A BR Y
F), TUNEL &7 & (5743 :C1088) . Trizol (55 :R0016) .RIPA
ZFR W (525 : PO013D )M BCA £ Hilllik & (1545 : P0012) NL-
RP3 —§i (985 :AF2155) WA B RAEYH AV, RT
reagent Kit with gDNA Eraser( 75 : RR047Q) Fil TB Green Pre-
mix Ex Taq II( 25 : RR820B) i { H A< Takara /A7), ASC —3i
1542, ab283684) iy [ WE[E Abcam 23], CULL —41 (555,
AF0140) .cleaved caspase-1 —#7i ($75 :AF4022) IL-18 — ¥
4245 AF5103) IL-18 —¥7 (%55 .DF6252) Ml GAPDH —4
$5 :AF7021) 1l [ 95 [F Affinity /3], IgG H&L(HRP) 4
(ab6721)y H 3 [ Cell Signaling Technology /A #] .
1.1.3 S£Be{%EE  NanoDrop 2000 6 EETHE B 32
Thermo Scientific /A& . ELX800 fiffhn{X 4 [ 35 E BIO-TEK 2
Al IX71 2OGEE MBI A H ARRAEETAF . FACSCal-
ibur AN A 3£ E BD /ARl CFX96 %5t i PCR X
W 1 2 ¥ Bio-Rad AH].
12 ik
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1.2.2 SH-SY5Y ZHRamAFEE ¥ SH-SYSY #ififisr -k NC
4 \NC-sh 41 .CULI-sh 41 .NC-OE 4 fl CUL1-OE 41 . 5 %2k
KW SH-SYSY 4iiffadse 2% 10° A4l / FLA % RN F 6 £L
ML, 5 60%IC 4 )5, {#FH Lipofectamine 2000 1% 4% NC-sh.,
CUL1-sh \NC-OE HI CUL1-OE 4} 3I|%#% %t % NC-sh 41 .CULI1-sh
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1.2.3 MTT %54& SH-SYSY 4RAiEsE  SH-SYSY 4k Yy
48 h J5 , % SH-SY5Y 4L (5% 10° 44t / L, 180 pL)ifh &
96 FLAR1,37°C 5% CO, K5 5% 48 h, 3¢ L3E, KIKMA 90 pL
BEERE SN 10 wL /9 MTT 55 4 h J5, 5% B35, LA 110 pl
1) Formazan ¥ f#3 , ¥1k3% 10 min, BEAR SR 490 nm Ab 2%
FE{E(OD),

1.2.4 Annexin V-FITC/PI St & % # M SH-SYSY ZHA@ A T
SH-SYS5Y Zffié% 4L 48 h J5, AN EDTA [ JREG S AL An i
4°C .1000 r/min Z.0» 5 min, 3 %, PBS HE4 M, RO 5
i, 1x S5 iR E AN B 100 pL AR (1% 10°
YA /mL) 5 5 WL () Annexin V-FITC 2R E S min,
SRIGHNA 5 WL 9 PLAI1 400 WL %4 PBS W, ~rEIEATiR=
AR

12.5 TUNEL &M MBA T  SH-SYSY 4Hffi%% 4 48 h
5, F 4%Z 5 HEEFE % SH-SYSY 41 20 min, 3% H,0, &
10 min BH TP I B AL , SR 5 0.1%0) Triton X-100 i
BEALHL 15 min, FfiJ5 K405 TUNEL J2 iR &9 2= iR
% 1 h,DAPI Jei% 5 min, 5 W45 N X TUNEL PH M40
MIEA TR

1.2.6 MPP+ #55 SH-SY5Y ZHASEES ¥ SH-SYSY #ifi sy
*} Control #{ . MPP+ 41l MPP++CULI-OE £, ¥4 K10
) SH-SYSY 4L (5% 10° A~4fi / £L, 180 wL) A 2] 96 £Lk
o ,MPP+ 41 1 MPP++CULI1-OE 41 41l g f#i H1 1 mmol/L [
MPP+ fb# 48 h, Control 41 4 ifl iE# 35 5% . ARG HIR 1.2.3,
1.2.4 1 1.2.5 353 Bl 0 5 A A0 s s e AR

1.2.7 qRT-PCR #:ill CUL1 #J mRNA R3i&  TRIzol i $#2HK
SH-SY5Y 4Iffis RNA, /3B T e 5 RNA #k BRI,
SR J5 fdi H RT reagent Kit with gDNA Eraser #1718 #% 5% , 1
PCR Z4; i Ff] TB Green Premix Ex Taq Il E474 34, § 1 5%
% :95°C 5 min,95°C 10s,60°C 20s,72°C 155,40 MEFF . 5]
YIRS T : CULL (GE Jf] : 5-TTGCAAAGGGCCCTACGTT-3',
JZ [ :5'- CGTTGTTCCTCAAGCAGACG-3'); GAPDH ( IE [] :
5-GCCTGCTTCACCACCTTCT-3', J [f] :5-GAACGGGAA-

% F RT-qPCR Fl Western blot 4

GCTCACTGG-3"), #if 2 Jr kit R AL A X R 5 & .
GAPDH fE RN S5
1.2.8 Western blot #&il] CUL1 NLRP3,ASC,cleaved caspase-1.
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2000) —Hi ACHEE IR . REHIEE HRP FRic i —Hi(1:
1000)Z R E 2 h, ECL W%, Image) 4 E B4 IKIEAE,
GAPDH fE A ZH A
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PRI IL-18 F0 IL-18, 5 450 nm 4 0% 0, MR A AR fy
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1.3 Gt a0
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nexin V-FITC/PI [A44%H1 TUNEL FHPER KT E (P<0.05);5
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PEZRH TUNEL FHPERIREAL(P<0.05), WLIE 2,
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Fig.1 Effect of CULI on SH-SYS5Y cell proliferation
Note: A and B: CUL1 mRNA and protein relative expression levels of SH-SYSY cells in different treatment groups; C: Relative cell viability of SH-SY5Y

cells in different treatment groups; Compared with NC group, *P<0.05; Compared with NC-sh group, “P<0.05; Compared with NC-OE group, “P<0.05.



- 418 - DREYESSHE  biomed.cnjournals.com

Progress in Modern Biomedicine Vol.24

NO.3 FEB.2024

A NC NC-sh CUL1-sh NC-OE CULI-OE
By B : : By
1 , 27 ; 2y e 2
N . ] - o] ®] o]
&7 3 % - E ra - E E 3
24 24 " 24 S 2
wd ¥ o 4 } < 7 % 2 1 Al e X :
v°- WAL BRALLL AL B g LLLLLL SR RLLL BLRLL U v°- LALLL BRALLL BRALLL il - olllmq 1”‘"“']2'”""";”" P -°- LALLL BN AL B AL B Rl
10° 10" 10* 10° 10 10° 10" 102 10° 10% 10° 10" 10 10° 10* 10° 10" 10° 10° 10 10° 10" 102 10° 10*
Annexin V-FITC
2
B % 307 C 301
£ *H S 4
o <
= 2
'Z 20 = 20+
o 2
= Z
o g
= 10 2 10
3 :
= *& =) *&
£ p i = s
= 0=
< NC NC-sh CULI-sh NC-OE CULI-OE NC NC-sh CULI-sh NC-OE CULI-OE
D NC NC-sh CULI1-sh NC-OE CULI1-OE
h . . | . .
: . . . . .
- . . . . .

[ 2 CULI 3§ SH-SYSY @A K2 0m
Fig.2 Effect of CULI on apoptosis of SH-SY5Y cells
Note: A and B: Typical flow cytometry and Annexin V-FITC/PI positive rate of SH-SY5Y cells in different treatment groups; C and D: TUNEL staining

pattern (X 400) and TUNEL positive rate of SH-SY5Y cells in different treatment groups; Compared with NC group, *P<0.05; Compared with NC-sh
group, “P<0.05; Compared with NC-OE group, “P<0.05.
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IL-1B 1 IL-18 25 [ AR Sk i DL S A 3% 35 L oh IL-18
F1 IL-18 /KRR (P<0.05), VLK 7 F1E 8.
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Fig.3 Effect of CULI on NLRP3 inflammatory pathway in SH-SYS5Y cells
Note: A: Results of Western blot; B-F: Relative expression levels of NLRP3, ASC, cleaved caspase-1, IL-1B, and IL-18 in SH-SY5Y cells in different
treatment groups; Compared with NC group, *P<0.05; Compared with NC-sh group, #P<0.05; Compared with NC-OE group, P<0.05.
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Fig. 4 Effect of CULI on IL-1 and IL-18 levels in the supernatant of SH-SY5Y cell medium
Note: A: IL-1p level; B: IL-18 level; Compared with NC group, *P<0.05; Compared with NC-sh group, “P<0.05; Compared with NC-OE group, “P<0.05.
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Fig.5 Effect of CULLI on the proliferation of SH-SYSY cells induced by MPP+
Note: A and B: CUL1 mRNA and protein relative expression levels of SH-SY5Y cells in different treatment groups; C: Relative cell viability of SH-SY5Y
cells in different treatment groups; Compared with Control group, *P<0.05; Compared with MPP+ group, “P<0.05.
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Fig.6 Effect of CULI on apoptosis of SH-SYSY cells induced by MPP+
Note: A and B: Typical flow cytometry and Annexin V-FITC/PI positive rate of SH-SYSY cells in different treatment groups; C and D: TUNEL staining
pattern (X 400) and TUNEL positive rate of SH-SY5Y cells in different treatment groups; Compared with Control group, *P<0.05;
Compared with MPP+ group, “P<0.05.
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Fig.7 The effect of CUL1 on the NLRP3 inflammatory pathway in SH-SYSY cells induced by MPP+
Note: A: Results of Western blot; B-F: Relative expression levels of NLRP3, ASC, cleaved caspase-1, IL-1B, and IL-18 in SH-SY5Y cells in different
treatment groups; Compared with Control group, *P<0.05; Compared with MPP+ group, “P<0.05.
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Fig.8 Effect of CUL1 on IL-1@ and IL-18 levels in MPP+ -induced SH-SYS5Y cell culture medium
Note: A: IL-18 level; B: IL-18 level; Compared with Control group, *P<0.05; Compared with MPP+ group, *P<0.05.
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