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Artemisia annua L. leaf extracts suppress influenza virus infection by targeting the viral nucleoprotein and blocking mitochondria-mediated apoptosis
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Fig. S1. Effect of baloxavir marboxil on cell viability of IAV host cells. Influenza virus-sensitive MDCK and A549 cells were treated for 48 hours with various concentrations of baloxavir marboxil (0, 20, 50, 100, 200, 500, 1000, and 5000 ng/mL), and the 50% cytotoxic concentration (CC50) value of baloxavir marboxil cell viability was determined by the CCK-8 assay. Data are presented as mean ± SD (n = 6).
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Fig. S2. Cytopathic effect of AALME and baloxavir marboxil on MDCK and A549 cells. Influenza virus-sensitive MDCK and A549 cells were treated for 48 hours with various concentrations of AALME (0, 10, 25, 50, 100, and 200 ng/mL) and baloxavir marboxil (0, 200, 400, 600, 800, and 1000 ng/mL). Cytopathic effect (CPE) was observed by a microscope. Scale bars, 400 μm.
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[bookmark: _Hlk149680200][bookmark: OLE_LINK4]Fig. S3. AALME affects the viral adsorption and internalization processes of IAV. A H1N1 virus PR8 (MOI = 0.05) and AALME (25 μg/mL) were mixed and incubated for 2 hours at 4 ℃ before administering to MDCK cells. After incubating at 37 ℃ for 2 hours, the mixture was removed and replaced with fresh medium without TPCK-treated trypsin. Cells were then incubated at 37 ℃ for 10 hours. B MDCK cells were treated with H1N1 virus PR8 (MOI = 0.05) and AALME (25 μg/mL) for 2 hours at 37℃. The supernatant was then removed and replaced with fresh medium lacking TPCK-treated trypsin and then incubated at 37℃ for 10 hours. The mRNA expression levels of viral genes (HA, NP, and M2) were determined by RT-qPCR. Data are shown as the mean ± SEM (n = 4). ****P < 0.0001, versus the H1N1 control group, one-way ANOVA with Dunnett’s multiple comparisons test.
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[bookmark: _Hlk186538923][bookmark: _Hlk186534874]Fig. S4. AALME does not improve the mRNA expression of major innate antiviral host factors. A MDCK cells were incubated for 2 hours at 37 ℃ with AALME (25 μg/mL) or fresh medium before being infected or uninfected with H1N1 virus PR8 (MOI = 0.05) for 2 hours. The inoculum was then replaced with fresh medium and cultured for 24 hours at 37 ℃. B Mice were intranasally infected with or without of H1N1 virus PR8, mixed or unmixed with AALME (10 mg/kg), and mice received AALME (10 mg/kg) by intranasal administration for three consecutive days. Lung tissues were obtained on day 3 post-infection. RT-qPCR was used to determine the mRNA expression levels of the genes IFN-α1, IFN-β1, IFN-λ1, IFN-λ2/3, Mx1, and Oas2 in MDCK cells or lung tissues. Data were presented as the mean ± SEM (n = 4). *P < 0.05, ***P < 0.001, ****P < 0.0001 by unpaired two-tailed Student’s t-test. ns, no significant difference.

Table S1. The qPCR primers sequences used in this study.
	Primer
	[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK83][bookmark: OLE_LINK89]Sequence (5′–3′)

	18S-F
	CCCCTCGATGCTCTTAGCTG

	18S-R
	CTTTCGCTCTGGTCCGTCTT

	HA-F
	GATCGGTGTGCCTGCCTTC

	HA-R
	CGTTGCTGCGACCCTTGT

	NP-F
	CTGGCAAAGAGCCCTAAGGA

	NP-R
	CTCAGAGGGTCAATGGAATTCC

	M2-F
	TTAGAAAACAGGGTCTTGGAGGAG

	M2-R
	CGTAAGGTAATACAGCCAGGCATA

	β-actin human-F
	ACATGGCCTCCAAGGAGTAAGA

	β-actin human-R
	GATCGAGTTGGGGCTGTGACT

	IFNα-1 human-F
IFNα-1 human-R
	TACTCCTATGCCACGCTCAT
GCGGAAGTAGCAGAAGTTGTC

	IFNβ-1 human-F
IFNβ-1 human-R
	GTGGACTACGCCACCAATCC
TAGATGGCCGACAGGGTGAT

	IFNλ-1 human-F
IFNλ-1 human-R
	AACTGGGAAGGGCTGCCACATT
GGAAGACAGGAGAGCTGCAACT

	[bookmark: _Hlk186217965]IFNλ-2/3 human-F
IFNλ-2/3 human-R
	CCTGCACCACCAACTGCTTA
CATGAGTCCTTCCACGATACCA

	[bookmark: _Hlk188368824]Mx1 human-F
Mx1 human-R
	TGGACAAATGCGACGAACC
CCCGCTCACTTGCTGCTT

	Oas2 human-F
Oas2 human-R
	ACCGAACAATGCCTACCTG
TGAGCCACAGCGTGTCCTA

	GAPDH mouse-F
GAPDH mouse-R
	TGTATTACCACATGGGCAGAC
ATCCAGGCGATAGGCAGAG

	IL-6 mouse-F
IL-6 mouse-R
	GACATCCCTGAGGAGATTAAG
ATGTTCTGGAGCATCTCATAG

	IL-1β mouse-F
	TGCGATGATGATTACCTT

	IL-1β mouse-R
	ATTCTCTTGCTCTGGATAC

	Cxcl10 mouse-F
	CTCCGATGAGGGCTCTTGCT

	Cxcl10 mouse-R
	AGACGGAATCCTCAGCATCTTC

	TNF-α mouse-F
TNF-α mouse-R
	CUCAAAGGCAACUUCGACUTT
AGUCGAAGUUGCCUUUGAGTT

	IFNα-1 mouse-F
IFNα-1 mouse-R
	GGATGTGACCTTCCTCAGACTC
ACCTTCTCCTGCGGGAATCCAA

	IFNβ-1 mouse-F
IFNβ-1 mouse-R
	GCCTTTGCCATCCAAGAGATGC
ACACTGTCTGCTGGTGGAGTTC

	IFNλ-2/3 mouse-F
IFNλ-2/3 mouse-R
	CCAGTGGAAGCAAAGGATTGCC
TCAGGTCCTTCTCAAGCAGCCT

	Mx1 mouse-F
Mx1 mouse-R
	TGGACATTGCTACCACAGAGGC
TTGCCTTCAGCACCTCTGTCCA

	Oas2 mouse-F
Oas2 mouse-R
	CACCAAAGTCCTGAAGACCGTC
AGAGTCGTAACTCTCCAGCGAG


Table S2. Identification of compound abundance in AALME.
[bookmark: _GoBack]Excel file (Supplementary Table S2)
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