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Figure. S1 Phosgene exposure results in severe acute lung injury (ALI). SD rats were exposed to phosgene (1230 mg/m3 × min; 41 mg/m³ for 30 min) and sacrificed at 3, 6, 12, and 24 h post-exposure. (A) Images of lung tissue and sections of H&E staining. (B) Lung wet weight. (C) Lung wet weight/body weight ratio. (D) Total protein levels in BALF. (E) Penh index. n = 6-10 rats in each group. *p <0.05, **p <0.01, ***p <0.001, ****p <0.0001. Phos, Phosgene; Ctrl, Control.
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Figure. S2 Phosgene exposure increases α1-AT in lung but not in liver. (A and B) Western blots (A) and quantification analysis (B) for α1-AT in lung and liver tissues 12 h post-exposure (n=3). (C) Western blots for α1-AT in liver tissues 3 h, 6 h, 12 h, and 24 h post-exposure. ***p <0.001. Ctrl, Control; Phos, Phosgene.
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Figure. S3 Phosgene exposure decreases macrophages and increases neutrophils numbers in rat lung tissue. SD rats were exposed to phosgene (1230 mg/m3 × min; 41 mg/m³ for 30 min). The lung sections and BALF were prepared 12 h post-exposure. (A-B) Representative images and quantification of macrophages determined with CD68 immunofluorescence staining (green, n = 3). (C-F) Number of total cells (C), macrophages (D), lymphocytes (E), and neutrophils (F) in BALF (n = 6-7). (G-H) Representative images (G) and quantification (H) of neutrophils determined with Ly6G immunofluorescence staining (green , n = 3). (I) Flow cytometric analysis of BALF cells. Cell nuclei were stained with DAPI (blue). *p <0.05, **p <0.01, ***p <0.001, ****p <0.0001. Ctrl, Control; Phos, Phosgene.
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Figure. S4 LPS increases inflammatory response and cell death in BEAS-2B cells. (A–C) The mRNA expression of IL-1β, IL-6, and IL-8 was determined through qRT-PCR. BEAS-2B cells were treated with 0.1, 0.5, 1, 5, or 10 μg/mL LPS for 12 h. (D) BEAS-2B cell death was determined with the Annexin V-FITC/PI assay followed by flow cytometry. (E) The apoptotic rates were calculated. BEAS-2B cells were treated with 5, 10, 20, or 50 µg/mL LPS for 48 h. n = 3. *p <0.05, ****p <0.0001. LPS, Lipopolysaccharide; Ctrl, Control.
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Figure. S5 The effect of α1-AT treatment on neutrophils infiltration in phosgene-exposed rat lungs. (A-B) Representative images and quantification of neutrophils determined with Ly6G immunofluorescence staining (green) in lung sections. Cell nuclei were stained with DAPI (blue). n = 3. ****p <0.0001. Ctrl, Control; Phos, Phosgene.
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Figure. S6 ID1 is essential for the α1-AT-mediated anti-inflammatory response in BEAS-2B cells. BEAS-2B cells were transfected with ID1 siRNA (Si-ID1) or scrambled siRNA (scRNA) and subsequently treated with LPS. (A) ID1 mRNA expression evaluated by RT-qPCR (n = 4). (B and C) Western blots (B) and quantification analysis (C) for ID1 (n = 3). (D-F) IL-1β, IL-6, and IL-8 mRNA expression in BEAS-2B cells following treatment with LPS (n = 6). *p <0.05, **p <0.01, ***p <0.001, ****p <0.0001. LPS, Lipopolysaccharide. 

[bookmark: _Hlk93096211]

Table S1 Real Time PCR Primers
	[bookmark: _Hlk93096232]Gene
	Forward Primer (5’-3’)
	Reverse Primer (5’-3’)

	α1-AT
	TGGCAGATTCTGTAGCTGGTT
	AGAGAACATGAGCCTCTATTCCA

	ID1
	CGAGGCGGCATGCGTT
	CCGATCGGTCTTGTTCTCCC

	IL-1β
	AAATGATGGCTTATTACAGTGGCA
	CCTTGCTGTAGTGGTGGTCG

	IL-6
	CATCCTCGACGGCATCTCAG-3
	TCACCAGGCAAGTCTCCTCA

	IL-8
	GAGGGTTGTGGAGAAGTTTTTG
	CTGGCATCTTCACTGATTCTTG

	CPA3
	CCGCTACATCTATGGCCCAA
	CTGCACGTTGGCTTTATCCG

	CFB
	AATGCAGACTGGGTCACGAA
	CCCATGTTGTGCAATCCATCA

	[bookmark: _Hlk66397151]GAPDH
	GGAGCGAGATCCCTCCAAAAT
	GGCTGTTGTCATACTTCTCATGG




Table S2 Genes significantly upregulated by α1-AT in BEAS-2B cells identified by RNA sequencing (RNAseq) analysis (126 in total)
	GENE ID
	Name
	Ctrl-fpkm
mean±SEM
	α1-AT-fpkm
mean±SEM
	Change
Folds
	p value

	ENSG00000134775
	FHOD3
	0.135±0.032
	0.344±0.123
	2.542 
	P<0.05

	ENSG00000084710
	EFR3B
	0.749±0.364
	1.514±0.341
	2.021 
	P<0.05

	ENSG00000125968
	ID1
	19.412±8.210
	45.856±19.764
	2.362 
	P<0.05

	ENSG00000130943
	PKDREJ
	0.026±0.007
	0.087±0.025
	3.303 
	P<0.05

	ENSG00000155875
	SAXO1
	0.038±0.024
	0.098±0.027
	2.540 
	P<0.05

	ENSG00000132522
	GPS2
	0.059±0.027
	0.199±0.119
	3.354 
	P<0.05

	ENSG00000162746
	FCRLB
	0.420±0.273
	0.918±0.334
	2.187 
	P<0.05

	ENSG00000043355
	ZIC2
	0.138±0.046
	0.300±0.083
	2.175 
	P<0.05

	ENSG00000124103
	FAM209A
	0.000±0.000
	0.194±0.164
	\
	P<0.05

	ENSG00000059377
	TBXAS1
	0.059±0.055
	0.195±0.073
	2.062 
	P<0.05

	ENSG00000154188
	ANGPT1
	0.005±0.005
	0.036±0.026
	7.839 
	P<0.05

	ENSG00000155465
	SLC7A7
	0.028±0.032
	0.093±0.038
	3.276 
	P<0.05

	ENSG00000177675
	CD163L1
	0.003±0.006
	0.036±0.032
	12.005 
	P<0.05

	ENSG00000144063
	MALL
	0.000±0.000
	0.058±0.048
	\
	P<0.05

	ENSG00000154175
	ABI3BP
	7.476±1.360
	3.272±0.911
	0.438 
	P<0.05

	ENSG00000133110
	POSTN
	5.394±1.338
	1.464±0.883
	0.271 
	P<0.05

	ENSG00000088726
	TMEM40
	3.259±0.703
	1.412±0.382
	0.433 
	P<0.05

	ENSG00000099260
	PALMD
	2.111±0.567
	0.702±0.368
	0.332 
	P<0.05

	ENSG00000165507
	DEPP1
	3.365±0.738
	1.450±0.616
	0.431 
	P<0.05

	ENSG00000163751
	CPA3
	3.071±0.551
	1.321±0.685
	0.430 
	P<0.05

	ENSG00000156265
	MAP3K7CL
	7.753±0.939
	3.612±1.846
	0.472 
	P<0.05

	ENSG00000105989
	WNT2
	0.209±0.043
	0.035±0.015
	0.169 
	P<0.05

	ENSG00000105289
	TJP3
	0.306±0.138
	0.069±0.031
	0.224 
	P<0.05

	ENSG00000204397
	CARD16
	1.666±0.5467
	0.717±0.150
	0.430 
	P<0.05

	ENSG00000204291
	COL15A1
	0.362±0.123
	0.110±0.095
	0.305 
	P<0.05

	ENSG00000010030
	ETV7
	0.786±0.328
	0.173±0.113
	0.220 
	P<0.05

	ENSG00000155269
	GPR78
	2.800±0.732
	1.295±0.460
	0.463 
	P<0.05

	ENSG00000172350
	ABCG4
	0.233±0.030
	0.077±0.039
	0.331 
	P<0.05

	ENSG00000128422
	KRT17
	33.438±8.944
	11.307±8.096
	0.338 
	P<0.05

	ENSG00000164761
	TNFRSF11B
	1.267±0.433
	0.425±0.205
	0.336 
	P<0.05

	ENSG00000265190
	ANXA8
	0.584±0.085
	0.278±0.084
	0.476 
	P<0.05

	ENSG00000128606
	LRRC17
	4.731±1.155
	2.316±0.885
	0.490 
	P<0.05

	ENSG00000109846
	CRYAB
	1.289±0.375
	0.487±0.304
	0.377 
	P<0.05

	ENSG00000126353
	CCR7
	1.005±0.119
	0.478±0.134
	0.475 
	P<0.05

	ENSG00000147082
	CCNB3
	0.126±0.054
	0.022±0.012
	0.176 
	P<0.05

	ENSG00000115252
	PDE1A
	0.048±0.032
	0.000±0.000
	\
	P<0.05

	ENSG00000117595
	IRF6
	0.379±0.119
	0.168±0.060
	0.444 
	P<0.05

	ENSG00000074181
	NOTCH3
	0.487±0.150
	0.225±0.071
	0.471 
	P<0.05

	ENSG00000139304
	PTPRQ
	0.509±0.264
	0.111±0.070
	0.219 
	P<0.05

	ENSG00000198842
	STYXL2
	0.128±0.092
	0.004±0.008
	0.031 
	P<0.05

	ENSG00000197769
	MAP1LC3C
	0.315±0.239
	0.000±0.000
	\
	P<0.05

	ENSG00000137573
	SULF1
	3.607±1.533
	0.121±0.498
	0.336 
	P<0.05

	ENSG00000069122
	ADGRF5
	0.142±0.078
	0.023±0.027
	0.162 
	P<0.05

	ENSG00000111199
	TRPV4
	0.401±0.073
	0.171±0.057
	0.428 
	P<0.05

	ENSG00000110900
	TSPAN11
	0.166±0.039
	0.062±0.025
	0.374 
	P<0.05

	ENSG00000181072
	CHRM2
	0.051±0.016
	0.006±0.008
	0.122 
	P<0.05

	ENSG00000130176
	CNN1
	0.754±0.177
	0.300±0.264
	0.399 
	P<0.05

	ENSG00000149634
	SPATA25
	0.310±0.710
	1.057±0.260
	0.458 
	P<0.05

	ENSG00000188869
	TMC3
	0.391±0.022
	0.193±0.113
	0.493 
	P<0.05

	ENSG00000185664
	PMEL
	0.841±0.283
	0.403±0.109
	0.479 
	P<0.05

	ENSG00000184574
	LPAR5
	0.275±0.130
	0.074±0.046
	0.270 
	P<0.05

	ENSG00000198133
	TMEM229B
	0.304±0.124
	0.115±0.045
	0.379 
	P<0.05

	ENSG00000078098
	FAP
	0.575±0.262
	0.183±0.094
	0.319 
	P<0.05

	ENSG00000164125
	GASK1B
	0.443±0.238
	0.104±0.073
	0.235 
	P<0.05

	ENSG00000004838
	ZMYND10
	2.041±0.839
	0.804±0.283
	0.394 
	P<0.05

	ENSG00000151418
	ATP6V1G3
	0.521±0.195
	0.050±0.101
	0.097 
	P<0.05

	ENSG00000243710
	CFAP57
	0.163±0.034
	0.055±0.015
	0.337 
	P<0.05

	ENSG00000146038
	DCDC2
	0.196±0.077
	0.061±0.060
	0.312 
	P<0.05

	ENSG00000113389
	NPR3
	1.598±0.415
	0.678±0.527
	0.424 
	P<0.05

	ENSG00000182931
	WFDC10B
	0.862±0.415
	0.191±0.165
	0.221 
	P<0.05

	ENSG00000180767
	CHST13
	0.800±0.150
	0.375±0.115
	0.469 
	P<0.05

	ENSG00000168542
	COL3A1
	1.246±0.670
	0.336±0.175
	0.270 
	P<0.05

	ENSG00000062038
	CDH3
	1.683±0.676
	0.732±0.213
	0.435 
	P<0.05

	ENSG00000185338
	SOCS1
	1.164±0.459
	0.462±0.248
	0.397 
	P<0.05

	ENSG00000139329
	LUM
	2.940±1.513
	0.889±0.463
	0.302 
	P<0.05

	ENSG00000249853
	HS3ST5
	0.374±0.109
	0.178±0.048
	0.477 
	P<0.05

	ENSG00000116774
	OLFML3
	0.646±0.196
	0.260±0.238
	0.402 
	P<0.05

	ENSG00000142347
	MYO1F
	0.123±0.036
	0.050±0.020
	0.404 
	P<0.05

	ENSG00000137752
	CASP1
	3.176±1.487
	1.231±0.113
	0.387 
	P<0.05

	ENSG00000104889
	RNASEH2A
	0.195±0.071
	0.033±0.027
	0.171 
	P<0.05

	ENSG00000130475
	FCHO1
	0.216±0.044
	0.096±0.025
	0.444 
	P<0.05

	ENSG00000141338
	ABCA8
	0.456±0.213
	0.161±0.092
	0.353 
	P<0.05

	ENSG00000124212
	PTGIS
	0.317±0.135
	0.129±0.058
	0.409 
	P<0.05

	ENSG00000285382
	FO393400.1
	0.043±0.011
	0.000±0.000
	\
	P<0.05

	ENSG00000181804
	SLC9A9
	0.064±0.055
	0.000±0.000
	\
	P<0.05

	ENSG00000243649
	CFB
	0.189±0.065
	0.072±0.036
	0.380 
	P<0.05

	ENSG00000196502
	SULT1A1
	0.337±0.141
	0.156±0.027
	0.464 
	P<0.05

	ENSG00000171812
	COL8A2
	0.917±0.376
	0.428±0.111
	0.467 
	P<0.05

	ENSG00000148541
	FAM13C
	0.077±0.022
	0.020±0.017
	0.264 
	P<0.05

	ENSG00000040731
	CDH10
	0.464±0.148
	0.223±0.112
	0.482 
	P<0.05

	ENSG00000011465
	DCN
	0.529±0.378
	0.090±0.058
	0.169 
	P<0.05

	ENSG00000186583
	SPATC1
	0.311±0.121
	0.104±0.116
	0.334 
	P<0.05

	ENSG00000114812
	VIPR1
	0.178±0.069
	0.079±0.041
	0.441 
	P<0.05

	ENSG00000145708
	CRHBP
	0.631±0.326
	0.206±0.120
	0.327 
	P<0.05

	ENSG00000095370
	SH2D3C
	0.209±0.070
	0.089±0.052
	0.428 
	P<0.05

	ENSG00000105427
	CNFN
	1.566±0.414
	0.666±0.283
	0.425 
	P<0.05

	ENSG00000109819
	PPARGC1A
	0.073±0.046
	0.017±0.003
	0.238 
	P<0.05

	ENSG00000184611
	KCNH7
	0.214±0.092
	0.092±0.041
	0.430 
	P<0.05

	ENSG00000154856
	APCDD1
	0.500±0.291
	0.150±0.076
	0.300 
	P<0.05

	ENSG00000166592
	RRAD
	0.613±0.148
	0.266±0.177
	0.434 
	P<0.05

	ENSG00000165685
	TMEM52B
	0.565±0.225
	0.240±0.166
	0.425 
	P<0.05

	ENSG00000135917
	SLC19A3
	0.382±0.222
	0.119±0.035
	0.310 
	P<0.05

	ENSG00000129946
	SHC2
	0.157±0.080
	0.050±0.041
	0.316 
	P<0.05

	ENSG00000164112
	TMEM155
	0.297±0.082
	0.123±0.042
	0.415 
	P<0.05

	ENSG00000115461
	IGFBP5
	0.558±0.271
	0.229±0.074
	0.410 
	P<0.05

	ENSG00000138316
	ADAMTS14
	3.115±1.451
	1.296±0.699
	0.416 
	P<0.05

	ENSG00000137699
	TRIM29
	0.133±0.050
	0.061±0.037
	0.461 
	P<0.05

	ENSG00000159761
	C16orf86
	0.675±0.126
	0.332±0.078
	0.492 
	P<0.05

	ENSG00000166816
	LDHD
	0.190±0.036
	0.050±0.027
	0.264 
	P<0.05

	ENSG00000165272
	AQP3
	3.557±1.546
	1.622±0.726
	0.456 
	P<0.05

	ENSG00000159166
	LAD1
	0.186±0.028
	0.063±0.045
	0.338 
	P<0.05

	ENSG00000108602
	ALDH3A1
	0.269±0.209
	0.039±0.022
	0.147 
	P<0.05

	ENSG00000064205
	CCN5
	4.168±2.985
	0.877±0.458
	0.210 
	P<0.05

	ENSG00000103485
	QPRT
	0.181±0.092
	0.061±0.044
	0.336 
	P<0.05

	ENSG00000106624
	AEBP1
	0.257±0.115
	0.110±0.052
	0.428 
	P<0.05

	ENSG00000163435
	ELF3
	0.403±0.261
	0.108±0.052
	0.267 
	P<0.05

	ENSG00000174348
	PODN
	1.127±0.615
	0.416±0.179
	0.369 
	P<0.05

	ENSG00000091536
	MYO15A
	0.056±0.021
	0.025±0.018
	0.442 
	P<0.05

	ENSG00000145703
	IQGAP2
	0.338±0.224
	0.089±0.034
	0.263 
	P<0.05

	ENSG00000063180
	CA11
	2.866±1.498
	1.148±0.318
	0.401 
	P<0.05

	ENSG00000118898
	PPL
	20.894±11.886
	7.434±3.225
	0.356 
	P<0.05

	ENSG00000230873
	STMND1
	0.138±0.098
	0.028±0.042
	0.201 
	P<0.05

	ENSG00000039068
	CDH1
	0.122±0.093
	0.020±0.019
	0.161 
	P<0.05

	ENSG00000124249
	KCNK15
	0.807±0.552
	0.203±0.034
	0.252 
	P<0.05

	ENSG00000184292
	TACSTD2
	308.092±140.936
	143.627±54.511
	0.466 
	P<0.05

	ENSG00000157368
	IL34
	0.165±0.096
	0.038±0.039
	0.232 
	P<0.05

	ENSG00000139714
	MORN3
	0.463±0.214
	0.317±0.054
	0.470 
	P<0.05

	ENSG00000152402
	GUCY1A2
	0.128±0.040
	0.056±0.055
	0.441 
	P<0.05

	ENSG00000162630
	B3GALT2
	0.330±0.276
	0.043±0.051
	0.131 
	P<0.05

	ENSG00000163815
	CLEC3B
	1.222±0.859
	0.259±0.288
	0.212 
	P<0.05

	ENSG00000182326
	C1S
	7.715±5.542
	1.851±0.762
	0.240 
	P<0.05

	ENSG00000198774
	RASSF9
	0.145±0.057
	0.062±0.014
	0.427 
	P<0.05

	ENSG00000182985
	CADM1
	0.072±0.010
	0.031±0.015
	0.432 
	P<0.05

	ENSG00000166676
	TVP23A
	0.164±0.061
	0.077±0.033
	0.468 
	P<0.05

	ENSG00000185885
	IFITM1
	9.158±4.452
	4.217±1.071
	0.460 
	P<0.05

	ENSG00000144481
	TRPM8
	0.032±0.019
	0.004±0.009
	0.136 
	P<0.05
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