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[(E] BHHK 48 ASC 5 Caspasel £ R A MM TR (PBO Lmit e ¥, ik KA EHRELZE PCR,
Western blot, £ & 82 Ml 5 & ELISA % 7 & » Al 40 30 4] PBC & % & 4 & 2 BB % 55 B o % /> 4 28 e (PBMC) F Caspase-1 5
ASC #) mRNA f= & G 694855 £ A WL, A& ASC B3 F R ¥ ALK U Ae fe ¢ Caspase-1 fo [L-18 6§ A RF, &R PBC 4
& % PBMC ¥ Caspase-1.ASC mRNA fe & & 22 B 5 T2 B (P<0.05), ASC & 3T X # Island 1(IS1) &-4% & 7 2 40 %
8] BAK T 2+ B8 20 (P<<0. 05) ,Island 2(1S2) &4z & P A AL FE N FH T/, R A A F AL, PBC 4 4 ¥ F Caspase-1 5 TL-18 #5 K -F
PR & T R4 (P<<0.05), ASC mRNA 5 Caspase-1 mRNA # & ik 280 2 EA) % (P<<0.05);ASC B3 FRBISI 8% 1.2.4
Ao 5 4% 569 T A F L5 ASC mRNA #) & k35 2 A8 % (P<<0.05), % 3.6 455 F A4 0 55 H & & A0 % M (P>>0.05) s o 3
Caspase-1 5 IL-18 K-F 28] 2 JE A48 % (P<C0.05)., & ASC #» Caspase-1 &5 7 PBC 4§ o9& K B R 5,

[kiR] AL, fe it B B R & @ 8 % ; ASC; £ A8 5
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[ Abstract |

main(ASC) and Caspase-1 on the pathogenesis of primary biliary cirrhosis (PBC). Methods

Objective To explore the influence of apoptosis-associated speck-like protein containing a caspase recruitment do-
The real-time PCR, Western blot, py-
rophosphate sequencing and ELISA were adopted to respectively detect the relative expressions of mRNA and protein of peripheral
blood mononuclear cells(PBMS) Caspase-1 and ASC as well as the methylation status of ASC promoter region and plasma Caspase-
The mRNA and protein expressions of PBMC

Caspase-1 and ASC in the PBC group were significantly higher than those in the control group (P<C0. 05). The methylation rate of

1 and TL-18 expression levels in 30 cases of PBC and healthy controls. Results

ASC promoter Island1(ISI) was significantly lower than that of the control group(P<C0. 05) , which of Island 2(IS2) was smaller
than the background value and had no methylation occurrence. The levels of plasma Caspase-1 and I1.-18 in the PBC group were sig-
nificantly higher than those in the control group (P<C0. 05). The ASC mRNA in the PBC group was significantly correlated with
the Caspase-1 mRNA expression(P<C0. 05) ; the methylation rates at loci 1,2,4,5 of ASC promoter region CpG island were nega-
tively correlated with ASC mRNA expression (P<C0. 05),and which at loci 3.6 had no correlation with their expressions (P>
0. 05) ; plasma Caspase-1 and 1L.-18 levels showed the obviously positive correlation. Conclusion ASC and Caspase-1 are involved in
the immune inflammatory response in PBC.
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HEA K, fER AR 2 H A2 ME— 3877 PBC 4 21
2 (02 1/3 (B E AT AR R AR IR AR H B A .
PEAE K PBC 1Yy 505 36 R & 5 SRS 7 IRtk F B PBC
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HE 87 X505 F AL 5 — 28 [ B G0y Mg sl g 1) & A=
RIEAE M Al fE 5 PBC W R A fEAE R & . T H AT
Caspase-1,ASC J ASC J [} I B AL S5 T 52 48 PBC Hf i A WL 4
W, A e 4G I PBC H 3 4 JE I 84S % 40 i (PB-
MO) i Caspase-1 5 ASC ) mRNA F1&E HEBHEW., UL &
ASC Jg 27 X B 3L A R 30 i o 2% H Caspase-1 Fl (1 40 ifd £ 2
(IL)-18 Ay KB K- it Caspase-1 Fl ASC A T {4 H0 5 5 7k
FREAE PBC &4 i B A i/

1 BEREHE

L1 — &%k ¥EER 2015 4F 6 J = 2016 4F 10 A #ti2 TR
M N BEBE R PBC & 30 ] g il 21 . Horh 53 3 4, % 27
], AR (64. 0812, 11) % 5 % B A oy fg e 5 IR 3 30 #i],
Horh 3B 4 ] 4z 26 B, 734 (63.39410.59) % . W 4[] 4F
W 5 o3 A 2 e G2 S (P>0.05) . T A M & W5
517 B H AP b2 Ad i (2017109) . A AbRiE: 2
2009 4F 2[5 T 95 2 2 (AASLD) 3 72 1012 Wi bi v . HEB A%
W (DR T L W 259 L JIE 6 AT BH 45 it Y B HA R e 51
B P U 99 742 5 (2) 45 I oAl 1 B B 8 R 5

1.2 BPRPRHAF S sid ) & & SYBR Green [1H70) & W
H K& TaKaRa /A &) ; EpiTect Fast DNA Bisulfite Kit (50) )
PyroMark PCR kit(200) Ity F 7 [ gl A48 4= 9 /A 7] s Human 11-18
ELISA kit (96T) A&z Human Caspase-1 ELISA kit (96T) g B
R&D #3181 78 /> 7] ; Anti-Caspase-1 $i & & Anti-TMS1 #i
R0 F 26 E Abcam A= )4 BR 2 ] s PCR 519 i 13 42 T 429
TRERARAFE .

1.3 Jr

1.3.1 PBMC )&% & DNA/RNA/EHB$EE B 3 mL
EDTA-K2 #{%E 4> 1fiL -3 500 rpm/min 0> 10 min, Y4 1fil 3% 4>
BN 400 pL & L B4 0 140 >R Ficoll 3543 Bt PB-
MC; R ] DNA/RNA/Z [ 3t 32 Bl 50 & ™ 6 4 Bl ) i )
FEAER I PBMC F ) RNA DNA F2E (15, I 1 o B i
FE AR RNA R DNA ¥R 4 .

1.3.2 sEmPaetE &= PCR A& Caspase-1 #1 ASC mRNA ff
XA E L pg RNA @ 560 cDNA, S5 #4752 1 285
& # PCR 7 4%, MR 4 GeneBank 3% 3 51 ¥, /¥ 5 10 F -
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Caspase-1(103 bp) E# B # 5'- AGA CAA GGG TGC TGA
ACA A-3', T84 5'- CCT TTC GGA ATA ACG GAG T -
3" ASC(185 bp) F#5I4 5'- GAC GCC TTG GAC CTC ACC
GA -3, FiEal¥ 5'- TTG GCT GCC GAC TGA GGA GG -
3'. UL GAPDH fEA N Z 51, 1 4495 C 30 s, 1 1
FF;595 C 5 5,60 C 34 5,40 PMEFF.

1.3.3 Western blot £l Caspase-1 il ASC & [ 19 48 X & ik
# CRA BCA & M@ &N &R0 & H kB s L Bractin A
Z, AR T BERC I UK VR IR B R R UK OGS SR A RO
¥,

1.3.4  FEEERRIF AN ASC B8 7 XK P IR E Fl A%
LA Methprimer £ #8 ASC 5 3 7 X B 4L &, ] Pyro-
Mark Assay Design 2. 0 8P 500 H A0 A7 i 31 04T 51 91
i, Hd Island 1(ISDH & 6 4~ CpG i 45 Island 2(IS2) 5K 9
A CpG Ar i, WAL 1.2, AR A5 B T 00 5 13040 W v o, R R4k
Ry 006 ~ <5 Vo It Ay a0 AR S RIVZ A 5 A R 2B TR SR A L
ALK FE% T 5000t AN % 7 5 34k . AR I 7
HETE LW FWE SR 3" N A E AR IS1-1 KR Ts-
land 1 55 1 4> CpG i /5 ,1S1-2/6 F R4t % Island 1 158 2~
6 4~ CpG 8, AL 2R HE. FLR.S 2 B R L iE51 9. T i 5
YA EE Y, 0 1. JER 4] DNA 20 6 BR £ 4b BT % 5 »
R PCR #6147 )5 8l F X S Ak A7 55 9 38, 97 1 4514 . 95 °C 15
min; 94 °C 30 5,56 C 30 5,72 C 30 s,45 PME#H;72 C,10
min;4 CARFE. fea )™ 3% BAR BERR W 7 82 7E T 0 A7 £E ok
B2 )5

1.3.5 ELISA ¥ I 3% Caspase-1 F1 1L-18 7K F 4% $¢ IR
Caspase-1 il IL-18 ELISA 7] & U8 9 43 HEATAG I . A bR 4Y 450
nm/630 nm P E G B (ODE , B3R OD {5 #55 H4 46 [E
W RE

1.4 itk s SRA SPSS20. 0 Gt 84 #4740 i 31
FERHF A IR 4010 ] T s 60 . W6 2 07 25 5 1 7 41 ] L R
FHPISEAEA ¢ K505 3 2R A8 BORER T o R A FFA IR K
53 A 19 5% FH Rk UG 36 5 AR 3G 1% 43 A1 >R J Spearman 1 3¢ 7k 43 #
i, P<<0.05 HERAGITFEL.

x1 ASC B#hFX#E CpG L S8y314

EA S ElE7 2GR/ 2D YK E
ISI-1 F 5-GAGGGAGTTTTAAGTTTTTAGTTGTTATG-3 -1 & 164 bp
ISI-1 R 5-ACCCAAAACCTAAACTAACTCTCACTAA-3'

I1S1-1 S 5'-CCTTAAAATCCTCTCCCA-3'

I1S1-2/6 F 5 TGAGGGAGTTTTAAGTTTTTAGTTGTTATG-3' 160 bp
1S1-2/6 R 5'-AAACCTAAACTAACTCTCACTAAATTTAT-3'-/E ¥y %

1S1-2/6 S 5 ATATGTGGGAGAGGA-3'

182-1/5 F 5'-AGGGGATTAAGGGTGTAGTA-3' 89 bp
1S2-1/5 R 5'-CCTTCCTCCCACTCTAATCT-3'-2k: 4 %

18218 5-GGGATTAAGGGTGTAGTAA-3'

182-2/5 S 5-GTTTTTTGTTGGAGGG-3'

1S2-6/9 F 5-GGGATTAAGGGTGTAGTAAGG-3' 183 bp
1S2-6/9 R 5'-CCCCATAACTCCAAAATCCC-3"-1: ¥ %

1S2-6/9 S

5'-GGAGATTAGAGTGGGA-3'




1046

FTREF 201853 AFATAF 8

1 P AL BB Methprimer BIlll ASC B FEREAS

AU IS () CpG A a5 s B T 1S2 (1) CpG A0 a5 5 i A 5238 43 S A5 40030 A e WV 4k ¥R J55 109 e 01 o TG v S8 (A L A6 055 A 000 1) CpG Az A,
2 PyroMark Assay Design 2. 0 #&fill ASC B3 FX 8 CpG i &

2 £ ES

2.1 Caspase-1 fil ASC mRNA £xEN  PBC 4 % PBMC
1 Caspase-1,ASC mRNA Fik 43 5 B ¥ BRZH ) 2. 502, 2. 440
i, 25 5 A BE it 24 3 L (P<<0. 05), LIA 3.

2.502 244

PBCZH FFERLH ’ PBCZH FFERLH
3 M 4H Caspase-1 #1 ASC mRNA Bt RiEFER

2.2 Caspase-1 fll ASC & H#ikEH PBC 4l # % PBMC H
Caspase-1 Fll ASC EH R B E THRA, ZRAGRITFEX
(P<<0.05), ILE 4,

2.3 EBEERIFR M4l ASC J3 3 7 X B ks PBC
20 TS1 H 1~6 3 s i FH b SR I AIK T % B AL L 22 S5 R 3t o
B (P<C0.05), W4 2, ISI-1 f s i 5 45 51 0L K] 5, [ i 404

H ik 5 Sy R TR 0 e A A 0 T R IRAL (B0 (4, TC A
ORI BR R $h A B 58 42 M P 45 R AT 48 . W4 1S2 p 9 ML
£ E Y AL R R 500, L3 3.

. PBCZH

2.07 =3 HBRA PopE:| PBOLE
P=0.028 6 .. Caspase~1
45X10°
P=0.020 9
ASC
.
ﬂ i
. r 42X10°
Caspase—1 ASC

& 4 #4H Caspase-1 ASC EARIZEEMR

2.4 I3 Caspase-1 F1 1L-18 7K & PBC 41 2 % I 3¢
Caspase-1 fl IL-18 7K F 3 B | TR, R A H T ¥ =
X (P<C0.05), W% 4,

2.5 MMM M Caspase-1 5 11L-18 F ik & IF 40 %
(r=0.716,P<C0.01) ; ASC mRNA 5 Caspase-1 mRNA ik
SEMI 3 (r=0. 472, P<0.05);1S1-1, 1S1-2 1814 J% IS1-5 fi
HIP A RE ASC mRNA KK W E AL (r= —0. 74,



FTRIEF 2018 F 3 AK 47 5% 8 4 1047
—0.591,—0.534,—0. 503, P<C0.05),1S1-3 [ IS1-6 i i i~ RFEMHKMEG=—0.372,—-0.265,P>0.05),
®2  ASCRIFXREGISI EUARELE (T, %)
1S1
21 51 n
1 2 4 5 6
PBC 4 30 16.47=23. 66 10.1£3.69 5.7642. 64 5.9542.2 10.10=£3. 45 4.29%1.05
X R 2 30 20.16+5.47 14.6+6.08 8.56E4.15 8.67+£4.1 14.6146.71 7.2844.53
R3  ASCRIFRXREIS2 EMAPELE (T, %)
1S2
415 n
1 2 3 4 5 6 7 8 9
PBC#4 30 2.68%£1.59 1.88%1.54 1.8841.58 1.5641.44 1.88%£1.84 3.21£2.06 4.00%£2.11 4.0043.08 2.1441.91
XFHEZH 30 3.17£1.68 2.17£1.01 2.3941.42 2.06%+1.31 2.39£1.53 3.07£1.65 4.29+£1.58 3.504+1.77 2.88%2.23

B 5 ISI-1 L il 45

x4 A B E M 3% & Caspase-1 #1 1L-18
KFE (7L s, pg/mL)

21 51 n Caspase-1 1.-18

PBC 41 30 280.02+£213.76 394.114137. 51
papiiEiEl 30 61.19448. 60 205.79450. 33
3 i e

Caspase-1 X Fx IL-1B % #: i (Interleukin-1beta converting
enzyme, ICE) , ] # TL-1p Hi 4 4 B % 1k S 2 19 15 16 i
SRt TLA18 S TL-1 ZEME B . AT 5 CDA™ T 4 g 32 1 19
IL-18Ra & & FF 3006 4% B F-B (NF-«B) {5 558 % {2 F PBC
B CD4T T 40 M 3G 78 #F 1M 7™ A K RO I 4 5] i
PBC i % 4=, Caspase-1 /4 1L-18 g F 35 98 95 N 1+, fig 4%
A5 TL-18 Ay H R 5% A6 S B A= 9 2 06 M Ay s T0-18, X — 2
5 2R RAEVERIR TN B B S R 1Y AR R R ORI
A 3 3 o G T A A B IR T ARCRD T, Gl W Caspase-]
DL JG T T AR TR 20 A7 o 254 40 i 32 380 45 M P9 A e B A 5 il 35

I 7E 0 N 23 5% IO B AR 28 1 AR O 48 35 pro-caspase-1, Fifi J5 1% 1k
NAETEER Caspase-1, T ASC 7] i@ i X} pro-caspase-1 [t 5%
B I 0 3 B U5 M 0B 2 2R LY 75 A 4% Caspase-1 1935 fb i 72,
X — WL 7 R G 4 BEAR A (SLE) B 28 KU 56 45 48 (RA 1 &
et P AR E 2R BITEETY . ASC (2 k4% B0 0 oS 7E &
W36t A% 25 2 T 5 3et o B ik R 2l F X AR KO 3R AT R Y
JR4% ASC J3 3 F X H 3L 4L 1% i . Caspase-1,ASC J% 11-18 Z5 7
Z Rl B B G0 95 BN Hh A BT T U A A R H I R TE
PBC 4k # X .

AW L5 E B 7% . PBC 41 PBMC # Caspase-1 % [ . mR-
NA Fif 3 i Caspase-1 K 11-18 1% 3 ik 7K - Y9 W &5 & T % 1R
4, B Caspase-1 5 TL-18 KX RIEM K. CA MHFRIE
2 IL-18 5 PBC W & Wi A %, 45 & A 3 5 25 R ] DL ol
Caspase-1 55 PBC ) & # % VI #H 3¢, X 5 SLE. 48 J5 % & MS
A B RE R PSR- AR R
NSRBI ASC 2 . mRNA R EHH B & F x4, B
ASC mRNA 5 Caspase-1 mRNA i FE AR IEMEK, HiLr A
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9 7E PBC R T iH T ASC mRNA 3§ {fifE ik m il £,
M- BCF G PE 1 Caspase-1 43 WA £, #8785 ASC wJ 3 i i 5
Caspase-1 3¢ R MEIE B 2 5 PBC I 59 4 P UL

E—2 % ASC Wi & 3, ASC J3 o + X A 2 A H
JeAl &, SES B BEIR M K R PBC 41 IS1 4% i 5 H 3 fh /K
ARG TR B4 X 5 ASC mRNA 9 5 5 45 A . i T4
FE 1 CpG A s J& CpG By vhpe e H PR 3R 35 5 UL 3R i S B, TR it
A6 I LA A R AR K6 BT HE A CpG 5 1 B ARG B0
B TR . 192 %07 5K UL B 8 B R A0 00 . Th7 IST 9 35
1.2.4 Jo 5 s my AL K7 5 ASC mRNA 1R X 2 B FEH R
HHOC 55 3 FEE 6 f f W SR AL SR T WA AR G M. TR ot AT LA
b5 ASC 3 i H g 3h F X F 3 Ak K T A 33078 5% i 3% 3k K 7 L
i 3 80T Ui Caspase-1 K& IL-18 py ik i e # T PBC 19 &
AR, Bom e LA 2w R LUE S %S ASC 33 FIX
CpG &3 B JE AL LA AR 2 3k TR 1) 28 35 AT e 252 ) PBC 1Y &
Wi T AE 55 ASC Ja ) F X CpG B i B Bk o B2 o 1S1-1,
1S1-2,1S1-4 \IS1-5 25 4 A~ &5 v] BE S5 A MM .

£i BTk, PBC & 724 ASC H1 3 fk BB K . Caspase-1
M ASC mRNA K8 (0235 1, i 3 TL-18 7K T & 55
— A AR, Fe ] ASC il Caspase-1 25 PBC W% R
N, T 2 30 B 57 3 ASC Jg 3 7 X 3k R T . $RoRE i
il Caspase-1 B9 3235 A RE ML H A 40T 7 PBC (3 2. A
SETE RN L 25 7 T Ry B G 0 A 5 4 430 T i R A [
¥ PBC WY GV YT 7 4R A TR U L (R T T £ Y 2
Tl 0 15 PR AF 5 46 IR B Ak Ky B IE YR YT k.

2% 30k

[1] SELMI C, GERSHWIN M E. The etiology mystery in
primary biliary cirrhosis[ J]. Dig Dis, 2010, 28 (1);105-
115.

KIM K A,JEONG S H. The diagnosis and treatment of
primary biliary cirrhosis[ ]J]. Korean J Hepatol, 2011, 17
(3):173-179.

CAREY E J, ALI A H, LINDOR K D. Primary biliary
cirrhosis[ J]. Lancet,2015,386(1003) :1565-1575.
BOONSTRA K,KUNST A E,STADHOUDERS P H,et

al. Rising incidence and prevalence of primary biliary cir-

(2]

[3]

(4]

rhosis:a large population-based study[ J]. Liver Int,2014,
34(6) :e31-38.
CHEUNG K S.SETO W K.FUNG J.et al. Epidemiology

and natural history of primary biliary cholangitis in the

(5]

Chinese:a Territory-Based study in Hong Kong between
2000 and 2015[J]. Clin Transl Gastroenterol,2017,8(8) :
ell6.

WEN H T,MIAO E A, TING ] P. Mechanisms of NOD-
like receptor-associated inflammasome activation[ ] ]. Im-
munity,2013,39(3) :432-441.

MASUMOTO ], TANIGUCHI S, AYUKAWA K,et al.
ASC,a novel 22-kDa protein, aggregates during apoptosis

[6]

[7]

of human promyelocytic leukemia HIL-60 cells[J]. J Biol

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

FTREF 201853 AFATAF 8

Chem,1999,274(48) :33835-33838.

VIRMANI A,RATHI A,SUGIO K, et al. Aberrant methyla-
tion of TMSI in small cell,non small cell lung cancer and
breast cancer[ ] ]. Int ] Cancer,2003,106(2):198-204.
RIVERA R M,BENNETT L B. Epigenetics in humans:
an overview [ J ]. Curr Opin Endocrinol Diabetes Obes,
2010,17(6):493-499.

SRCY 3N IR AN S R ¢ R U R A il
CD4" T 4fijfs CDAOL DNA HUIEALAF 52T 1. w46 S ik B
Z47,2012,45(7) :517-519.

T e, BT IR, R G PE A B R E microRNA ) 5%
Fik B H 5 DNA B A A B 2 0] B bR Rk M o
#i,2012,38(4) :231-234.

GRAU E,MARTINEZ F,ORELLANA C,et al. Hyper-
methylation of apoptotic genes as Independent prognostic
factor in neuroblastoma disease[ ] ]. Mol Carcinog, 2011,
50(3):153-162.
LIVER E T. EASL
ment of cholestatic liver diseases[ J]. ] Hepatol,2009,51
(2):237-267.

DINARELLO C A. Immunological and inflammatory func-

clinical practice guidelines:; manage-

tions of the interleukin-1 family[ J]. Annu Rev Immunol,
2009,27(27) :519-550.

B AL AR, 5. CDAT T 4 TL-18 J4 7
19 NF-«B {5453 #% 5 PBC % i L 1 19 A0 5 oF 5 [T .
HIKE,2017,46(14) :1892-1896.

DINARELLO C A. Interleukin 1 and interleukin 18 as
mediators of inflammation and the aging process[J]. Am
J Clin Nutr,2006,83(2) :447S-4558S.

MEZZASOMA L, ANTOGNELLI C, TALESA V N. A
novel role for brain natriuretic peptide:inhibition of IL-13
secretion via downregulation of NF-kB/Erk 1/2 and
NALP3/ASC/caspase-1 in human THP-1
monocyte[ J ]. Mediators Inflamm,2017(12):5858315.

T UK. NLRP3 NLRP1 % 4 {5 %5 il # 16 5 8 1E 20 Bt
ARIE 58 R T 4 S BE AL Hh A VE LD, 3R - AR K
2#,2013.

KAHLENBERG ] M, THACKER S G, BERTHIER C

C,et al. Inflammasome activation of IL-18 results in en-

activation

dothelial progenitor cell dysfunction in systemic lupus er-
ythematosus[ J]. ] Immunol,2011,187(11):6143-6156.
AL-SHAMSI M, SHAHIN A, IBRAHIM M F, et al.
Bioenergetics of the spinal cord in experimental autoim-
mune encephalitis of rats[J]. BMC Neurosci, 2015, 16
(1) .37.

T W%, £ 55 0 B O, S R AR AR I R e R
K1 Fe TL-37,TL-18 7K iy A L. o [ B2 ik 44 s =
24, 2015(6) :562-564.

(e HH:2017-09-12 &8l H#§.2017-11-16)



