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[Abstract] Objective: To investigate the correlation between peripheral blood alpha 2 macroglobulin (A2M) and immune cell
infiltration in patients with chronic obstructive pulmonary disease (COPD). Methods: Comprehensive analysis of the GSE38974
dataset was performed. GO enrichment, KEGG analysis, and GSVA analysis were used to explore potential functions and pathways.
CIBERSORT was used to assess tissue- infiltrating immune cells. Peripheral blood A2M levels and immune cell counts were analyzed
in 25 stable COPD patients and 26 healthy controls. ELISA was used to detect the concentration of A2M in plasma. RT-qPCR was used
to measure A2M mRNA expression levels in cells and peripheral blood. Western blot was used to measure the expression levels of the
M2 macrophage surface marker arginase-1(Arg-1). Pearson correlation analysis was used for correlation analysis. ROC curve was used
to determine the diagnostic sensitivity and specificity of A2M. Results: Bioinformatics analysis of differentially expressed genes in

GSE38974 dataset revealed that A2M expression was decreased in lung tissue of COPD patients and was correlated with immune cell
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infiltration in lung tissues of COPD patient. RT-qPCR and ELISA results showed that A2M levels were down-regulated in peripheral

blood of COPD patients, and were correlated with lymphocytes and monocytes in COPD patients. ROC curve analysis showed that A2M

had a diagnostic value for COPD. Further pathway analysis suggested that A2M might be associated with macrophages and other

regulatory immune pathways. Knocking down of A2M in M2 macrophages resulted in decreased expression of Arg-1. Conclusion: The

expression of A2M is decreased in lung tissue and peripheral blood of COPD patients and is closely related to the immune cell counts

and immune cell infiltration in COPD patients. A2M may play an important role in the polarization of macrophages to the M2 phenotype.
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Table 1 Clinical characteristics of subjects

Clinical characteristics Control (n=26) COPD(n=25) Statistic P
Gender[n(%) | x'=0.123 0.725
Male 22(84.6) 22(88.0)
Female 4(15.4) 3(12.0)
Age(years,X +5) 66.12 + 5.66 68.04 + 10.03 1=-0.839 0.407
BMI(kg/m*,x + 5) 25.48 £3.29 23.90 +3.01 1=1.783 0.081
Smoking history[n(%) ] x'=0.579 0.447
Yes 15(57.7) 17(68.0)
No 11(42.3) 8(32.0)
FEV % pred(x +5) 102.86 + 12.10 56.02 + 19.03 1=10.445 <0.001
GOLD stage[n(%) ]
I (FEV,% pred=80%) - 4(16.0) - -
I (50%<FEV,% pred < 80%) - 12(48.0) - -
Il (30%<FEV % pred < 50% ) - 7(28.0) - -
IV(FEV,% pred <30%) - 2(8.0) - -
NEU(X10°/L,% + 5) 3.68 +1.14 495 +2.61 1=-2.226 0.033
LYM(X10°/L,x +s) 1.74 + 0.44 1.82 £0.77 1=—0.425 0.673
MONO(X10°/L,% + 5) 0.46 £ 0.13 0.66 + 0.26 1=—3.484 0.001
EOS(X10°/L,x £ s) 0.12 £ 0.09 0.22 £0.17 1=—2.560 0.015
=300 cells/wL n(%) ] 0(0) 8(32) - -
<300 cells/pL[n(%) ] 26(100) 17(68) - -
BASO(X10°/L,x +5) 0.03 £ 0.02 0.03 £0.02 1=—0.669 0.507
NLR(x =) 2.29 +1.03 343 +3.01 t=-1.791 0.084
MLR(x £ 5) 0.28 = 0.09 042 +0.23 1=-2.877 0.007

BMI: body mass index; FEV,: forced expiratory volume in one second; FVC: forced vital capacity; FEV,%pred: forced expiratory volume in 1 sec

percent predicted ; NEU : neutrophil; MONO : monocyte ; EOS : eosinophil ; LYM : lymphocyte ; BASO : Basophil ; NLR : neutrophil-lymphocyte ratio; MLR :

monocyte-lymphocyte ratio.
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Table 2 Clinical characteristics of COPD patients with different EOS levels

Clinical characteristics

E0S<300 cells/pl(n=17)

E0S=300 cells/pL(n=8) Statistic P

Gender[n(%) |
Male 15(88.2)
Female 2(11.8)
Age(years,x +5) 68.12 + 10.62
BMI(kg/m?®,x +s) 24.09 +2.91
Smoking history[n(%)]

Yes 10(58.8)
No 7(41.2)
FEV/FVC(X +s) 50.27 + 11.10
FEV %pred(x + 5) 57.47 +19.81
FeNO(ppb,x +5) 22.18 + 8.63

GOLD stage[n(%) ]
I (FEV % pred =80%) 3(17.6)
II (50%<FEV,% pred < 80%) 8(47.1)
I (30%<FEV,% pred < 50%) 5(29.4)
IV(FEV % pred < 30%) 1(5.9)

x’=0.003 0.958

7(87.5)
1(12.5)
67.88 +9.34 =-0.055 0.956
23.52 +3.38 =-0.434 0.668
X'=2.056 0.152
7(87.5)
1(12.5)
4537 £ 10.16 =-1.056 0.302
52.92 +18.10 =-0.550 0.587
31.85 + 10.07 1=2.480 0.021
0.933
1(12.5) - -
4(50.0) - -
2(25.0) - -
1(12.5) - -

EOS: eosinophil ; FeNO: fraction of exhaled nitric oxide. Fisher exact test.

CD8'T 41 i . 3347 ) B #R A5 4% (natural killer, NK) 4f]
Jid M2 40 L 75 COPD 8 3 il 20 43 b S
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AR TR 30 15 200 R - 200 L R -2 A4 AH AR
NK 2 () 20 B B 1 2 SR G
2.5 COPD %4 5 fd Rt 2L 50 B dn P A2M &9 K ik

RT-qPCR &5 BoR , 555 BEZH A L , A2M mRNA
TE COPD fE & A1 1A A2 200 it Hp 3 25 B 3 B AR (&
4A), ELISA S5 45 B 7w , COPD H 3 41 Ji] afin 1 2K
A2M B R B B R R (1 4B) . ROC ik
AL A2MAE R COPD A=W hRE M M (K14C) , 4
FAH (cut - off value) & 5.495 BF, A2M mRNA /£~
COPD A= W bR i W0 19 R U N 92.0% , ¢ 7
61.5%,AUC }0.815(95%C1:0.698~0.932,P < 0.001),

IARPRE A COPD AEYbR &Y 2 Wi E A
2.6 A2M 5 % 9% 4m e 6 AR KM

HE— B0 25 141 COPD #8344 41 ifi Fh A2M &
FKF-5 e 0 A AR G PE (R 3) o R B,
A2M 5 LYM (& 5A) FI MONO (8] 5B) £ IFE A2 (P <
0.05), 5 NEU .EOS .BASO . 47 20 it /itk B 241 i b
{& (neutrophil -lymphocyte ratio, NLR) | #.4% 4ff ff/ik
B 41 g Eb {E (monocyte -lymphocyte ratio, MLR ) JG HH
WAHDG, FRATATHIDIZE R A2M 5l D) ReAH ",
I, AR —2 04 T GOLD 1 ~ 11 /1 GOLD
I~ IV 2% A2M 55 COPD H & %0 75 40 i 110 4H 56 1
(%4), 450 B8, 7EGOLD 1 ~ 1%+ A2M 5 MONO
EIEAHSE . [AlT, EOS & & #| COPD e BIiRYT
AT T EOS =300 4~/ 41 F1 EOS < 300 ™/l
4o A2M 5 COPD fE 5 S 4 i A AR DG ME (R 4)
ZER R, EOS < 3004/ 4 H A2M 5 MONO £ 1F
A2, 5 EOS S A2, EOS=300 /L 41+ A2M 5
LYM 2 IEA X, 5 MLR 2 7Af %,
2.7 A2M 5 E v Zm i Raw264.7 2m it ) M2 &) 484K
oy AR KA

55 E R L A0 MR H , TL-4 0 TL-13 R34 16
M2 74 B W 20 i R bR S Arg-1 FikTHm (B 6A)
PR M2 BUE A0 A5 S 2 o A8 M2 BB B g 4 Jifd
FHERAR A2M J5 , A2M mRNA F IR (1 6B) , H M2
U5 W20 0 2 TR RH Arg-1 FIRFEAK(E1 6C) .
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Figure 1

Identification and enrichment analysis of differentially expressed genes between COPD lung tissue and normal
samples in GSE38974 dataset
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A': Heat map of differential pathways between normal and COPD samples. B: Violin plot of the distribution of immune-related pathways in COPD
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Figure 3 Analysis of immune signaling pathways associated with COPD
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Table 3 Correlation between A2M and immune cells in COPD patients

Protein Statistic NEU LYM MONO EOS BASO NLR MLR
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Table 4 Correlation between A2M and immune cells in COPD patients in different groups
Group Statistic NEU LYM MONO EOS BASO NLR MLR
GOLD -1 r -0.270 0.375 0.632 -0.395 0.089 -0.287 0.237
P 0.312 0.153 0.009 0.130 0.744 0.282 0.377
GOLD -1V r 0.284 0.482 0.142 0.095 0.328 0.179 -0.032
P 0.458 0.188 0.716 0.807 0.388 0.645 0.934
EOS <300 cells/pL r -0.058 0.338 0.539 -0.586 0.138 -0.122 0.342
P 0.826 0.184 0.026 0.014 0.598 0.641 0.180
EOS =300 cells/p.LL r -0.225 0.854 0.076 0.295 0.284 -0.663 -0.735
P 0.593 0.007 0.859 0.479 0.496 0.073 0.038
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A': Western blot analysis was performed to detect Arg-1 expression on Raw264.7 cells. B: The expression of A2M mRNA in Raw264.7 cells after
A2M knockdown was detected by RT-qPCR. C: Western blot detection of Arg-1 expression on Raw264.7 cells after A2M knockdown. P <0.05,

“P<0.01,"P<0.001(n=3).

6 A2M 5 Raw264.7 415 M2 B AR 4L B9 HE K14
Figure 6 Correlation between A2M and M2-type polarization of Raw264.7
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