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Study on mechanism of IncRNA PCED1B-AS1 regulating NLRP3
to promote clearance of Mycobacterium tuberculosis by macrophages
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[Abstract] Objective To study the effect of long—non—-coding RNA (IncRNA) PCED1B-ASI regulating NLR family
pyrin domain containing 3 (NLRP3) on the clearance of Mycobacterium tuberculosis and secretion of inflammatory factors by of
macrophages. Methods pcDNA-PCED1B-AS1 was transfected into RAW264.7 macrophages to infect Mycobacterium tuberculosis. The
levels of PCED1B-AS1, TNF-0 and [L-6 mRNA were detected by qRT-PCR method, and the elimination of Mycobacterium tuberculosis
was detected by colony formation assay, the expression level of NLRP3 protein in cells was detected by Western blot. NLRP3 siRNA and
pcDNA-PCED1B-AS1 were co—transfected into macrophages and infected with Mycobacterium tuberculosis. The levels of TNF-a, [L-6
mRNA and the amount of colonies in the cells were also detected. Results The levels of PCED1B-ASI in macrophages after infection
with Mycobacterium tuberculosis decreased, and the levels of TNF-o and IL-6 mRNA increased. After the macrophages transfected with
pcDNA-PCED1B-AS1 were infected with Mycobacterium tuberculosis, the levels of PCED1B—ASI in the cells increased, the levels
of TNF-o and IL-6 mRNA increased, the number of colonies formed decreased, and the NLRP3 protein expression level in the cells
increased. NLRP3 siRNA could reverse the effect of overexpression of PCED1B-AS1 on the expression of TNF-o, IL.-6 mRNA and the
amount of colony formation in macrophages infected by Mycobacterium tuberculosis. Conclusions Up-regulation of PCED1B-AS1
promotes macrophage clearance of Mycobacterium tuberculosis and induces the expression of TNF-a and IL-6 mRNA. The mechanism is
related to the up—regulation of NLRP3 expression.
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11 Bk B4l RAW264.7 I A B s BHME A4
YIRHEA R AR 25853 B0 H37Rv 11 H 36 [
ATCC; pcDNA-PCEDIB-ASI. pcDNA ¥ 7 £+
YRk O7HD HIRAFIME; RS G R
ZERY I REZ 1A 3 (NLR family pyrindomain containing
3, NLRP3) /N F 4 RNA (small interfering RNA,
siRNA) . siRNA control i 7 EAE RS ( BifF)
AR A NLRP3 HiiAlg { £ [E Abcam; 5]
W e W AR W HARAT FRA BB AR

1.2 ZMRRAR R BT A 1% W
i 10% JiE 4 I3 9 RPMI1640 ik 5%, iRl
37 C, ¥FRAETEA 5% 1 CO,, 20 i 55 i
i 90% UG, HATANMAEAR. IR EE R A BT TR
P 58 A4 L 1 A Ak T X AR K IR A, AR AR
BeRh 3] 24 fLA N, DL H37Rv B s B WG4 it (Je%
P HCh 5, kLt FE 4 h s, W PBS %
TR A MR U, SRS U R 6 1Y) 240 if 3% 5% v 4k
SR, B IR H3TRY 19 5 W 40 M 6 44
h Control 41, ¥ Y H37Rv LLJ5 1 B 105 40 g
% Control+H37Rv #4H. Uk £E Control 21 .
Control+H37Rv 4H 40 g 555 3% 48 h, FH T 1.3
)

1.3 PCEDI1B-AS1., NLRP3 f1 TNF-a. IL-6
mRNA ZKCFRE I 78 240 i AN Trizol 557, H
MW R EWITIRE, g n 2, K5
Fie HECHE LT 9 R IO L RNA 2 10T RNA
UL VE W f# A AR FR R 20 pl (1 RNase-free 7K H1, it
1E -80 C KA P ARAF#5 F o W 1 pl () RNase-
free 7KK R AR YEEEETIEUE, ARG I 1 ul ()
RNA T A260/A280 Y HLAE, FLIEAE 1.8 ~ 2.0
ZEFRAE BRI, cDNA G Wi F: 7F EP
PN 1 ul #9 Oligo (dT) « 1 pg A9 RNA. 1 ul
i) Random primer, % )5 il ddH,0 & 8K B 3
13 ul, 76338 PCR X % 65 C i 13 min,
BHTUK R, 4RZEUS N 1 pl B ANTP. 5 pl (%) 5xRT
Reaction Buffer. 1 pl [¥) RNase inhibitor. 1 pl
M-MLV RTase, LA ddH,0 Z S F Y 25 ul, 78
il PCR AY F 3% 37 C&A1454 60 min, 85 CZ%
456 5 s, e 20 ‘CHYRAFE. PCR SIS o
PCEDI1B-AS1 [ii#: TCAAGCCAATCAGCTGACAC;
T Jif: AAACAAATGCCCTGCTTGAC. NLRP3
I J#: CCCTGCATTTTGTTGTTGTTG; T
#: CCTGCTTCTCACATGTCGTC. TNF-a I
Jif: ACGGCATGGATCTCAAAGAC; F Jif:

GTGGGTGAGGAGCACGTAGT. IL-6 I Jj:
ATGAACTCCTTCTCCACAAGCGC; T~ i%:
GAAGAGCCCTCAGGCTGGACTGG. GAPDH (4
%) I i: GCACCGTCAAGGCTGAGAAC; T
E: TGGTGAAGACGCCAGTGGA. PCR % i &
Z M 20l 9 EHESIY. 2 B FUFSI 9. 10
f) 2xAll-in-one qPCR mix. 2 pl & cDNA # 4.
0.4 pl 4 50xROX reference, filA ddH,0 % EAAFH
20 ul, 7ESEIGRE R PCR AN, 15 B T A 414
2995 °C 10 min, MR 95 C 10s, B KkFK
4 56 °C 20's, FEfZLAFHN 72 °C 30 s, —ILiAT
40 MEH . WISV RE CTH, 222 )
ISR R A AR

1.4 ZiEssye B E g iR E] 6 FLAR PR
Ay, FHYAEBEMT: O 50 Wl AFILERY
RPMI1640 ! 4 pg Fokifike, 1R, MAERRPSE
4 5min; @ 50 pl ALY RPMI1640 4t 5
(1954 G418 Lipofectamine 2000 #ifg, 182, MAE
FiRPZEA 5 ming QL BROMOP AR S,
EZERSAME TS 20 ming @O EL BT RYIE
W, BB 6 FLARIN, USRS h ksl SR
6 ho HHANMIIE SR, AREEHE5E 12 he #F pcDNA-
PCEDIB-AS1. pcDNA %% 4t E g 41 il 5, H
H37Rv &Y P Hk 5) , & K PCEDIB-
AS1+H37Rv 2. Vector+H37Rv 2H, Control+H37Rv
ZHAbFR T VEI] 1.2, UidE Control+H37Rv, PCEDIB-
AS1+H37Rv. Vector+H37Rv 41 4 fifl, #i 18 1.3
77 F ] qRT-PCR ;] PCED1B-AS1 Fl1 TNF-a.,
IL-6 mRNA Fik/KF-, [AEHHT 1.5 F0 1.6 FRAG .
1.5 EVEANMETE BRES B AT B 4 i
YL QRS 5 5% 72 h, AR LY, SRR
SURYIFIAEAE 2 10% OADC WFBRAg R I, 355+
24 d, TSR BT & .

1.6 Western blot # Il NLRP3 & 1 3 & Uk £
F W 40 i 8% 4L 48 h DL J5 1Y Control+H37Rv 4 .
PCEDI1B-AS1+H37Rv 4. Vector+H37Rv ZH 4 Jid,
FEZAR ML S0 PBS WS W0CR A S S e 2 Ik, |
JE A RIPA YW BUAEVK L 785024 20 min,
LL4 C, 1000xg &5.0> 10 min, ¥ FiHHBRHY
EP &, Zeid BCA Jy kil 85 vk B L s, 78
HHFEA TSN 5xLoading Buffer s8/ME S, T
SDS-PAGE Hijk. FBISHIEVE T d e, Hils
10% 1) SDS-PAGE BEfE, TENFEFL N & i R4~ £L
40 pg FHEFHISINFES . FEHIKEEEIEE R 80 V, W
SR W5 A Sl o A BN B LS, B LK AY
B HL R B 100V, S5 ZE ;08 A 21 5% 5 1)
JEHF LA, PR, KRR . AR PR 2k
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NC 5y, RGBS MR & . i
MR ELE 50 V, R g ek Liktr, %%
FERELE 40 min 2, B FEL RG] o B NC BRIZIETE 5%
WA, FEARRE SRR SS S OLE B A . SREHS
NC B DURE E LS, RIF N 1 1 1000
PR LAJG 19 NLRP3 HUiABE &, 78 4 CAEH
AR FeJaf NC JBEE T 112000 # B LU RY
“himEwh, ERERA TS 2he ECL L
WAL, s H B E A RK K. NLRP3 £
17K F- =NLRP3 Z&if JK Bl ~GAPDH JK (i

1.7 NLRP3 siRNA £ 1§ PCED1B-AS1 1 /E Fil ¥
M 7EE W2 2L Y% NLRP3 siRNA. pcDNA-
PCEDIB-AS1 #1 siRNA Control, pcDNA-PCEDIB-
AS1, #RJFH H37Rv &Y BB ECh 5) , W&
/1 PCED1B-AS1+si-NLRP3+H37Rv 41 # PCED1B-
AS1+si-NC+H37Rv 4, #%M8 1.3, 1.5, 1.6 H 5k
A6 I 28 BS H TNF-on TL-6 mRNA 7K - F1 41 Jfl 35 55
SERATRIKE-. NLRP3 H [H3RIA K-

1.8 Hiil=#hbP SCRER 3k, HARE 3
fL. H SPSS 21.0 Figeit ot L sids, 156
TEZS0 A 1 BRI xts 2878, 2 ZH A Y HLER T
e K5, Z2 2] B L BRI 2R 7 229381, P << 0.05
RESAHGIFEE L.

2 5 R

2.1 H37Rv &L X} B I 41 i b PCEDIB-AS1 Al
TNF-0. IL-6 mRNA ZiA5#0 5 Control 41 L4,
Control+H37Rv 4 E I 4f fifg ' PCED1B-AS1 7K *F-
F#AK, TNF-a. IL-6 mRNA 7/KF-FiE (P 1)< 0.05) .
W 1,

#& 1 Control £ #1 Control+H37Rv 22 &1 PCED1B-AS1
# TNF-a. IL-6 mRNA 7KELbEE (xts)

Table 1 Comparison of PCED1B-AS1, TNF-o and IL-6
mRNA levels in Control group and Control+H37Rv group(x=s)

it n PCEDIB-ASI TNF-o mRNA IL-6 mRNA
Control 21 9  1.00+0.15 1.00+0.11 1.00+0.12
Control+H37Rv 4l 9  0.45+0.05 3.84£022  2.15+0.16
18 10.436 34.639 17.250
P1a 0.000 0.000 0.000

2.2 pcDNA-PCEDIB-ASI %} H37Rv J&& 4 (1) Ei I
2 ffs tf PCED1B-ASI il TNF-0. IL-6 mRNA ik
520 pcDNA-PCEDIB-AS] #4445, PCEDIB-AS1 ik
IKSEF . 5 Control+H37Rv #4H. Vector+H37Rv
4H #H &, PCEDIB-ASI+H37Rv 41 B I 40 ffd rp
TNF-o. IL-6 mRNA 7K F B & F} &, S ¥ A
At E X (PH<005 . #¥L%E2, F
75 PCEDIB-AS! 1 #f H37Rv J& 4L (1 B 5 41 g v
TNF-0. IL-6 mRNA ik,

% 2 Control+H37Rv #H. Vector+H37Rv A % PCED1B-
AS1+H37Rv 2 &1 PCED1B-AS1 #1 TNF-o. IL-6 mRNA
RELLE (xts)
Table 2 Comparison of PCED1B-AS1, TNF-a and IL-6
mRNA levels in Control+H37Rv group, Vector+H37Rv
group and PCED1B-AS1+H37Rv group(x=s)

21 53] n PCED1B-AS1 TNF-a mRNA IL-6 mRNA

Control+H37Rv 4 9 1.00+0.13 1.00+0.12  1.00+0.12
Vector+H37Rv 4] 9 1.00+0.09 1.00+£0.10  1.00+0.10
PCEDIB-ASIHH37RVZH 9 2.54+0.19°  3.11£0.25"  2.85+0.20°
F 18 349.336 461.092 478.300
P1ia 0.000 0.000 0.000

i *. 5 Control+H37Rv 4 . Vector+H37Rv 21 A L, P$5<<0.05

2.3 3151k PCEDIB-ASI X F I 20 i35 5 45 4% 45
FATEEN 5 ControtH37Rv 4. Vector+H37Rv
YHAH L, PCEDIB-AS1+H37Rv 41 i I 4 fifd v 45 4%
SEATHEE R R, ZRYEAHRITSE
X (P#<0.05) . PEUWF 3. &b #ik PCEDIB-
AS1 R B WA IS PR A5 R B

% 3 Control+H37Rv 4H. Vector+H37Rv A% PCED1B-
AS1+H37Rv AR EZS BT EEEELLE (x=5)

Table 3 Comparison of Mycobacterium tuberculosis
colonies in Control+H37Rv group, Vector+H37Rv group
and PCED1B-AS1+H37Rv group(x=s)

215 n HIY4 R (<10°)(CFU)
Control+H37Rv 41 9 3.26+0.25
Vector+H37Rv 2 9 3.34+0.36
PCED1B-AS1+H37Rv 4 9 2.23+0.14°
F1a 48.877
PAH 0.000

TE: *. 5 Control+H37Rv £ . Vector+H37Rv ZHAH ., P#)<<0.05

2.4 3} #3K PCEDIB-ASI % H37Rv & 4 iy 5 I
il s b NLRP3 & 138355 M 5 Control+H37Rv
2. VectortH37Rv Z4 #H [t., PCEDIB-AS1+H37Rv
ZHE YR  NLRP3 25 KB B, 225388
HAGHE L (P¥<0.05) . TEILE 1 F1% 4.
11 #ik PCED1B-AS1 i it H37Rv B4% i) I 241 i
o NLRP3 #1131k,

o)
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B 1 Western blot # il pcDNA-PCED1B-AS1 # i J5 &
H37Rv BEHEREAE T NLRP3 ERRIETN

Figure 1 Change of NLRP3 protein expression in H37Rv—
infected macrophages after pcDNA-PCED1B-AS1
transfection detected by Western blot detection
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% 4 Control+H37Rv ZH. Vector+H37Rv 42 & PCED1B-
AS1+H37Rv A NLRP3 mRNA 1% B RiXKFELE (ets)
Table 4 Comparison of NLRP3 mRNA and protein
expression levels in Control+H37Rv group, Vector+H37Rv
group and PCED1B-AS1+H37Rv group(x=+s)

21531 n  NLRP3mRNA  NLRP3 &[]
Control+H37Rv 41 9 1.00£0.10 0.45+0.04
Vector+H37Rv 4H 9 0.97+0.09 0.47+0.06
PCEDIB-ASI+H37RvZH 9 3.23+0.03 0.95+0.09"
F 14 2387.700 162.677
P1a 0.000 0.000

7E: *. 5 Control+H37Rv £H . Vector+H37Rv ZHAHL, P << 0.05

2.5 siRNA NLRP3 % i 3 & PCED1B-AS1 5% Il
3 I 24T Y38 R 5 4 S0 BT 1T A S #2538 TNF-ay IL-6
mRNA /EH 5 PCEDIB-AS1+si-NC+H37Rv 4
k. %, PCEDIB-AS1+si-NLRP3+H37Rv 41 i % 21 Jify
o NLRP3 & 1 & ik K F F£ K, NLRP3 mRNA,
TNF-o. IL-6 mRNA 7KK, 40 it 24 i 4y v 245
MR R T (P1<<0.05) , WE 2 Fi
# 5. siRNA NLRP3 i 55 i 3 15 1) PCED1B-AS1
E 4+ TNF-a. IL-6 mRNA FikKF, IHH
siRNA NLRP3 A | 5511 #3511 PCEDIB-AS1 ELIE
Y PR A5 AT BRI DI

3 O’

LR e — o B LA g, R A
ZERZ Sy BOFF R R AT O 1 SRS BT IR S K

SERGR IS AR N A A, B i A AR AE B A
L Pk B E R AR A H 8 T LR e
itk et, EREAsiEfL, W RAE T,
TEBERPE RN, AU TR0, S5 A% A AT R
N T VIR N SR e R i P =N g ek
FAd S AN N s e RS NE N i
TEWGAMN P, BRI A, S50 BT e ot
I 241 i P 9 0E [ - 1 5k, X BB ORE KL 45
TNF-a.. IL-6 %5 " AHFoE & B, S54% A FT B
TR ) I 41t TNF-a. 1L-6 mRNA £ 35 7K
Frin, X5 LR A AT A, LIS
KR 5 W4 2000 S E R T

LncRNA > 200 nt, 7EASKPHIZ R4
Wi, AF il B R, I BXPARRIZEA )
Aol T EALRIR. RAE N T I
TVER M. RZHF5E BR, IncRNA 78 A ZE5005
BAVER, ALODAURE. 9. BRI Y, e
AR A AR 2 5050 & B IncRNA 5 55005 1 i Jé
BX, EERERERNAE SBREAZRRKHY
FER eIk, i EL Ik SE 3L N 28O IE B 5 45 0%
() P 3 R A o U519, PCED1B-AS1 J2: 3T $64F %
BEPEN T, S 5hRIERE, BERsfe It R
IS¢ S5 H 4 O 6 D P S 1 A o AT o U AR
B e & B PCED1B-AS1 S # IR 3A, Rk
PCED1B-AS1 nJ FFA5 0  40 g 8 17K, B8 n4n

. o
Qcﬁ»ox gcﬁ»o\

NLRP3 S S—

aron -

2 pcDNA-PCED1B-AS1 A% NLRP3 siRNA ¥ U4 H37Rv B ERAE+ NLRP3 EARIZER
Figure 2 Difference of NLRP3 protein expression levels after transfection with pcDNA-PCED1B-AS1 and NLRP3 siRNA in
H37Rv-infected macrophages

% 5 PCED1B-AS1+si-NC+H37Rv 8 #1 PCED1B-AS1+si-NLRP3+H37Rv 28 f# NLRP3 mRNA #1 & B 7k . TNF-a.
IL-6 mRNA /K FHMEZI T HEZFELR (xx)

Table 5 Comparison of NLRP3 mRNA and protein expression levels, TNF-a, IL-6 mRNA levels and Mycobacterium
tuberculosis colonies in PCED1B-AS1+si-NC+H37Rv group and PCED1B-AS1+si-NLRP3+H37Rv group(x=s)

2 51 n NLRP3mRNA  NLRP3 #&f{ TNF-amRNA  IL-6 mRNA W74 i (<10°)(CFU)
PCEDI1B-AS1+si-NC+H37Rv 4] 9 1.00:0.11 0.96+0.11 1.00£0.08 1.00£0.11 2.21+0.20
PCED1B-AS1+si-NLRP3+H37Rv 4] 9 0.310.03 0.46+0.05 0.64+0.06 0.52+0.05 2.89+0.14
t{H 18.155 12.414 10.800 11.918 8.356

P {H 0.000 0.000 0.000 0.000 0.000
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