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Correlation analysis of peripheral blood NLRP3 inflammasome-caspase-1-IL-1p signal axis

and lung cancer

XU Zhaoyun"?, WANG Lei"”, LI Shibao"

'School of Medical Technology, Xuzhou Medical University, Xuzhou 221000; °Blood Transfusion Department, Ganyu
District People’ s Hospital, Lianyungang 222000; *Central Laboratory of Hospital, Lianyungang Clinical Medical
College of Nanjing Medical University (Lianyungang First People’ s Hospital) s Lianyungang 222000, China

[Abstract] Objective: To analyze the correlation between peripheral blood nucleotide binding oligomerization domain like receptor
protein 3(NLRP3) inflammasome-cysteine protease 1(Caspase-1)-interleukin 1B (IL-1B) signaling axis and lung cancer. Methods:
From June 2021 to August 2023, 72 patients with lung cancer in our hospital (lung cancer group) and 72 healthy subjects Chealthy
control group) were selected. The levels of NLRP3, Caspase-1, IL-1B in peripheral blood and peripheral blood of lung cancer control
and healthy group subjects were compared and analyzed. The levels of pulmonary function [forced expiratory volume in one second
(FEV)), forced vital capacity (FVC) , and ratio of forced expiratory volume in the first second to forced vital capacity (FEV/FVC) ]
were compared. The correlation between peripheral blood NLRP3 and IL- 1 levels and FEV;, FVC and FEV,/FVC was analyzed.
Results: The levels of FEV,, FVC and FEV/FVC in lung cancer group were significantly lower than those in healthy control group (P <
0.05). The relative mRNA expression levels of Nirp3, Caspase-1 and IL- 1B, as well as the secretion levels of Caspase-1 and IL-18 in
peripheral blood of lung cancer group were significantly higher than those of healthy control group (P < 0.05). Spearman correlation
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analysis showed that Nlrp3 gene mRNA relative expression levels in peripheral blood were significantly negatively correlated with

FEV/FVC in lung cancer group (P < 0.05). The peripheral blood IL-1f secretion levels were significantly positively correlated with

FEV, and FEV/FVC in lung cancer group (P < 0.05). Conclusion: Nlrp3 gene mRNA relative expression level in peripheral blood

monocytes and peripheral blood IL-1f secretion level are positively correlated with the progression of lung cancer and can reflect the

progression of lung cancer to a certain extent, which has potential reference value for the screening and diagnosis of lung cancer.

[Key words] NLRP3 inflammasome; cysteine protease 1;interleukin 18;lung cancer; correlation analysis
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FEJE 190 R g0 M 6 1), 55 47 1, £ 25 s 4%
(52.41£7.04) % , Ji [ (38~74 %) . ILHL[FRIILER] —
Be e A7 fe R4S H. B (i e & 72 151 4F Dy fidt ek HEE
o o, 533941, 433455 4F S (33.68+5.72) 5
T (17~69 %) o Y NRAE: F55 “ [l 12 8 5697
BEJ&” v e 12 Wb AR g B R AL IR 2 D it
REF R B Z69T T4 IR B 2 8. HE
B T « Il PR B2 R AN 50 8 5 B Ml i &b 4 JF At S8 A
A TR IIGST L AR R FIR A . AT
T T 2V TIT A XN R 8 B I AR B 2 s it
#HECPFRTIIE S : 20210200, FT A & # K KB IR E A
ILIEESER
1.1.2 35

A bk B 40 B 4y B C B RS AR
A A R 2 &), RNAiso Plus. PrimeScript™ Il 1st
Strand ¢cDNA Synthesis Kit (5 HEE A ®], HA), JEH
e RS Ce ol AR A BR A 7)), LightCycler®
480 Multiwell Plate 96, white. 96 FLAR 345 I (2 [ 2
A, £ [E ), FastStart Universal SYBR® Green Master
(ROX, 04913914001) - IL-1 beta Human ELISA Kit
(Invitrogen A 7], £ [E ), Human Caspase-1/ICE Quan-
tikine ELISA Kit(R&D Systems A ], S [E) .
1.2 Fi&
1.2.1 iz aeAe ]

SR FH il Ty A D00 ASC 00 5 e e 2L 25 = A4 RS
HEE 10 1 FD 3 S 5 87 (forced expiratory volume in
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one second, FEV ) . F| /] ifi i% & (forced vital capacity,
FVC) JES 1R g 5 0 it s & Ll (FEV Y/
FVO il Ty BE4E br o
1.2.2 48 fo ¥ A% 4 B NLRP3 % 05 /)R 4 oK
2

A1 JE I B 20 PR 43 S - R P R 0L, 5 A
FUAE B ER K TR 205 N 2 3% A B 9k B2 40 i 4y
5 22400 g 2502 20 min; WSS 2 Z40M0, 5 N\ 4 1%
AR A B ER K A, 7820 BRI R 4 400 g 2540 20 min;
AT 2 UK JE R A R E

RNA i #& « 7 4H Jfd T %€ 7 A 1 mL RNAiso
Plus, R Z# S min, £ 12 000 g 4 CE 02 5 min; 1L
B BIEWMN 1S R AR & A, I TR AT, = IRAE
Fi'5 min, £ 12 000 g 4 °C &5 0> 15 min; I 135 0
N SRR S T, BUE1R 2T, = 3R 4E A 10 min,
2612 000 g 4 CES L 10 min; 45 115, IINZAAR
75% T5 K < B, BB 2], 47 500 g 4 CHE O
5 min; 8 EIE, KT G 10 pL % R B 7K 78

e

PARtay

cDNA & B: 7] Je B2 HINN 2.5 g total RNA
1 wL dNTP (10 mmol/L.) « 1 wL Oligo dT Primer
(50 pmol/L) , Tot% PRI K AP & S ARF 2 10 pL, T
65 CYEH 5 min, #7820k EA 20 [\ ) B
gk 42 N 4 wL 5xPrimeScript Il Buffer. 0.5 pL
RNase Inhibitor (40 U/wL) « 1 wL PrimeSecript I
RTase (200 U/uL) 4.5 WL TEAZ BRI K, 1R 51 5 KR
T 42 °C 30 min 95 °C 5 min, FH EUK LAA0.

WO E B+ ) B I 12.5 L FastStart
Universal SYBR Green Master (ROX) - 0.75 pL L Jif
19 (10 pmol/L) +0.75 pL T 51 4 (10 pmol/L) «
1 wL cDNA R 10 wL ICAZBREE /K, 785018 5] s 4% 1
J B ZAF 95 C 10 min< 95 °C 15 5,60 C 60 s 40 Mg
AT PCRY M. SIMIFFHIZHER 1 ALY
3PMRAREL, EACT EZMEARF>0.5. K 2HM
X € B2 %€ Nlrp3- Caspase- 1+ 11- 183 K 5 X &7 5K
FEK Gapdh ()% 55 /KT

®1 KAEEPCRS|Y
Table 1 Primers of qPCR

Gene Primer sequence(5’—3") Tm(C) Size(bp)
Gapdh Forward: AAGGCTGTGGGCAAGG 56 16
Reverse : TGGAGGAGTGGGTGTCG 57 17
Nirp3 Forward: AAGGGCCATGGACTATTTCC 55 20
Reverse: GACTCCACCCGATGACAGTT 57 20
Caspase-1 Forward : TCCAATAATGCAAGTCAAGCC 55 21
Reverse: GCTGTACCCCAGATTTTGTAGCA 58 23
Asc Forward: AACCCAAGCAAGATGCGGAAG 59 21
Reverse : TTAGGGCCTGGAGGAGCAAG 59 20
1l-1B Forward: CACGATGCACCTGTACGATCA 58 21
Reverse: GTTGCTCCATATCCTGTCCCT 57 21

1.2.3 41 JA o Caspase-1F= [L-1B 43k K -F- ) 52

W E IS : SR BT R, 4 CHRELR, &
3000 g 4 ‘CEL 5 min, WAL , FH T Caspase-1 Al
1L-1B 43 WA 7K F- I 5E o

TL-1B7KFAIE « sl A LR AR I 200 L
Tofs 5 s o T s 4 5t 0 IAL Y 5 50 L anti-1L-18
HRP Conjugate solution, J&>J J& % i H 2 h: 745 %
AR VAT TN 250 pl. 1XWash Buffer 787364, 5
23U N 200 . TMB S 43, SR AEFH 15 min;
A 100 L Stop solution, EJZI & T+ 450 nm &b E2HUO
JEAH, b bRAE Rl 2, TS E IAEA T IL-187KF .

Caspase-1 7K1 %€ = [A) 1275 B FLAR AR O

50 wL Assay Diluent 100 L A6 5 5 B 1) b 14 & Al
HhJE L TR A JE i AE 1.5 hy FE 4 RO R
WV, B 3 7K A 100 L Conjugate solution,
A 30 ming 5 SONAR A VAR BER 3 UK N
A 200 pL Substrate solution, = i /£ F 20 min; JIA
50 L Stop solution, RIZIE T~ 540 nm A EHR G EEE,
2 bR 22, THSRLAM A LRE A Caspase-1 7KF-
13 %it$ ik

I SPSS 17.0 Giit A A AT Bt b 2. S B
ORI AR e 22 (o + ) Ko, Jitves 25 0 i B 6t PRt
21 22 8] FR) i 2y e L e < A FA i 86 A2% 48 L ' NLRP3
PRNEANR I SR AR L Caspase-1 A1 TL-1B84)



544 555 8 1
20248 A

Wk, £ &, M E. SME ML NLRP3 % M /MAE-Caspase-1-1L-1B15 5 4l 5 il A0 e M A L.
M ERR 2R CH AR R , 2024, 44(8): 1134-1139

<1137

WK B A A i o RS o Mg 2L 40 9 ) i 26 400
NLRP3 AP/ IMARL SRk T EU A K2 L Caspase- 1/1L-16
Iy KT 5 i ThBEFE 4% FEV,.FVC.FEV/FVC 2 [f]
HIAH I 2K F Spearman AH K73 HT . P < 0.05 N ZE 7
IR CE N = '

2 % B

2.1 WEMh R AsAnbix
fitides 20 FEV,. FVC. FEV/FVC /KF 3 & Z K T
XA, ZREGIT R X (P <0.05, % 2).

&2 FiEEFE R X R BTN REFE AR LB

Table 2 Comparison of lung function indicators between the lung cancer group and the healthy control group

xxs)
Variable Healthy control group(n=72) Lung cancer group(n=72) l P
FEV,(L) 2.48 +0.34 1.44£0.19 22.618 <0.001
FVC(L) 3.44 +0.83 2.23+0.20 12.065 <0.001
FEV/FVC(%) 74.12 £9.41 64.95 +8.28 6.206 <0.001

22 B A ¥ A% m I NLRP3 K M MK oK
F b #x

Jitiges 20 NLRP3 %8 14 /IMA SCHE S K], BL4E Nirp3
Caspase-1-11-18, FIX} & FIL K] Gapdh 1) mRNA AHXT

RIEKFHETHESEA, ZRE5 2R X
(P < 0.05). 1M fififiE 4 Asc £ K 1) mRNA A X} %
15 7K ik B o BV 22 S T G ik 2 7 (P > 0,05,
%3,

R3 Pl AFOE BR XS HR ZE 50 E) I B 4% 4 A NLRP3 5 14/ IMAFE Rk T LL 3]

Table 3 Comparison of NLRP3 inflammasome transcription levels in peripheral blood mononuclear cells between the lung

cancer group and the healthy control group (x +s)
Variable Healthy control group (n=72) Lung cancer group(n=72) t P
Nlrp3 1.03 £0.10 16.23 + 6.01 -21.452 <0.001
Asc 1.04 £ 0.21 1.10 £ 0.25 —-1.441 0.152
Caspase-1 1.07 £ 0.19 5.00 +£3.34 -9.991 <0.001
Il-1B 1.06 + 0.23 373 £2.16 -10.410 <0.001

2.3 AL o Caspase-1 A= 1L-1B 4 ik K -F Hb 2
Jiti Jed 245 Ab ] i Caspase-1 I IL-1B 7 W /KT

T XA, ERE SRR (P <0.05,
T4,

x4 FHEAINERYTBASMNEM Caspase-1 F1 IL-1B 43 i 7K F ELEF

Table 4 Comparison of peripheral blood Caspase-1 and IL-1f3 secretion levels between the lung cancer group and the

healthy control group

(x 5, pg/mL)

Variable Healthy control group(n=72) Lung cancer group(n=72) t P
Caspase-1 13.12 £4.59 214.45 £ 123.25 -13.851 <0.001
IL-1B 3.80+2.77 21.17 £ 13.61 -10.613 <0.001

2.4 i fE 48 NLRP3 344 ) 4R K F 5 FEV, FVC, 3 B
13 114

FEV/FVC 48 % £ 27

Spearman AH G 73 At 285 S B, ifides 26 4 ] 1
A% A0 L Nirp3 B2 R AH X R IE & 5 FEV.WFEV/FVC
KPR AR (P < 0.05) 5 fiti iz 2H 40 & 1 1L-18 45 1
K445 FEV/FVC K- 2 1EA 58 (P < 0.05, % 5,
K.

i e SRR T b B 4 AN 32 4% ] ) AR AT B 1R
IR o gttt FRAEEEZ04T 760 73 BRI 5| K
(BB L, T e o5 e 137 300 WO L 2 <05
Qe A% K R AR 1A B T 1k A . S JYI I T
CAFARIBT , A A7, AR K 2 H0 91 5 A 1 A
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Table 5 Correlation analysis of NLRP3 inflammasome levels with FEV,,FVC,FEV/FVC in the lung cancer group

) FEV, FVC FEV/FVC
Variable
r P r P r P
Nlrp3 mRNA -0.335 0.004 -0.184 0.122 -0.245 0.038
IL-1B -0.140 0.016 -0.152 0.900 0.290 0.013
A
40153329 0T ==01838 010243
= 30- 000 o Z 304, ° o = 30-
l:g 0g®d 9 o s oo % o o, % o o
= o = o o) o
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(o] o
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08 1.0 12 1.4 1.6 1.8 2.0 1.8 20 22 24 26 28 0 20 40 60 80 100
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40 40
80701307 r=—0.152 =0.290
~ o N o o ~ o o
= 601 o = 30 o 2 301 o
2 401 o° Z20q, o ° Z 20 S
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A—C: Scatter plot of the correlation between the relative expression level of Nlrp3 mRNA with FEV,(A), FVC(B), and FEV/FVC(C). D-F: Scatter
plot of the correlation between IL-1B secretion level with FEV,(D), FVC(E), and FEV,/FVC(F).
Bl1 AbfELE R Nirp3 mRNA HH 3 RI&7KFFISMNE ML IL-1B 5337k F 5 FEV,.FVC LA R FEV/FVC B9 X 1455 B
Figure 1 Scatter plots of the correlations between the relative expression levels of Nlrp3 mRNA and peripheral blood IL-1
secretion levels with FEV,, FVC, and FEV/FVC in the lung cancer group
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