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SIRT3 promotes antimycobacterial defense through coordination of mitochondrial and autophagic functions

Running Title: SIRT3 coordinates mitochondrial and autophagic functions
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Supplementary figures and legends
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Figure S1. SIRT3 is essential for antimicrobial responses and controlling neutrophil infiltration against BCG infection in vivo. (A-C) Sirt3+/+ and sirt3-/- (n = 8 each group) mice were infected intravenously with BCG (1 × 105 CFU), and monitored at 14 days post infection (dpi). (A) Lung histopathology by hematoxylin and eosin staining. (B) Neutrophil counts in lung tissues (Representative images, Scale bar: 300 µm (A) or 60 µm (B), numbers of infiltrating neutrophils counted from 10 random fields for C). ***P < 0.001. Two-way ANOVA (C). Data shown (means ± SEM) representative of 3 (C) independent experiments. Images are representative of 3 (A and B) independent experiments. 
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Figure S2. SIRT3 is required for controlling inflammatory responses against BCG infection in vivo and in macrophages. (A and B) Sirt3+/+ and sirt3-/- mice (n = 3 each group) were infected intranasally with BCG (2 × 106 CFU), and monitored at 7 days post infection (dpi). (A) qPCR and (B) ELISA of TNF and IL6 production in the lungs. (C and D) BMDMs from Sirt3+/+ and sirt3-/- mice were infected with Mtb (MOI = 10) for the indicated times, and then subjected to qPCR (C) and cytokine ELISA (D) analysis. (E) Bacterial burden of Mtb-infected Sirt3+/+ and sirt3-/- mice depletion of neutrophils. The neutrophil-specific antibody anti-LY6G (clone 1A8) or the isotype control (clone 2A3) was treated 7 days after BCG infection. *P < 0.05, ***P < 0.001 compared with Sirt3+/+ conditions (C and D). Two-way ANOVA (A-E). Data shown (means ± SEM) represent combined results of quadruplicate (C-D) from 3 experiments or representative of three (A and B) independent experiments. Values are pooled from 3 (E) independent experiments. Images are representative of 3 (E) independent experiment.
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Figure S3. SIRT3 is required for inhibition of mitochondrial damage and ROS generation during Mtb infection. (A-B) BMDMs from Sirt3+/+ and sirt3-/- mice were infected with Mtb (MOI = 10), incubated for 24 h, and then subjected to TEM analysis (A; Scale bar: 5 µm; quantitative analysis, for right) and MitoSOX FACS analysis (representative images, for B; quantitative analysis, for C). ***P < 0.001. U, uninfected. Two-way ANOVA (C). Data shown (means ± SEM) represent combined results of quadruplicate (C) from 3 experiments. Images are representative of 3 (A) or 4 (B) independent experiments.
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Figure S4. The mRNA and protein levels of SIRT3 and PPARA are decreased in Mtb-infected macrophages. (A-B) Sirt3+/+ BMDMs were infected with Mtb (MOI = 10) at the indicated times, and then subjected to qPCR (A) and western blot analysis (B). **P < 0.01. ***P < 0.001. Data shown (means ± SEM) represent combined results of quadruplicate (A) from 3 experiments. Images are representative of 4 (B) independent experiments.
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Figure S5. PPARA contributes to the increased phagosomal maturation against Mtb infection in macrophages. BMDMs from Ppara+/+ and ppara-/- mice were infected with Mtb-ERFP (MOI = 10 for 24 h). Cells were stained with Alexa Fluor 488-conjugated LC3 Ab (green; for A), LAMP2 Ab (green; for C), and DAPI (blue; for nuclei). (A and C) Representative immunofluorescence images of 3 independent replicates are shown. Scale bar: 5 μm. (B and D) Quantitative data of colocalization analyses showing the means ± SEM of 3 independent experiments, with each experiment including at least 100 internalized mycobacteria scored in 7 random fields. **P < 0.01, ***P < 0.001. Mann-Whitney U test (B and D). Data shown (means ± SEM) represent combined results of quadruplicate (B and D) from 3 experiments. Images are representative of 4 (A and C) independent experiments. 
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Figure S6. SIRT3 is critically involved in the activation of autophagy in macrophages during Mtb infection. BMDMs from Sirt3+/+ and sirt3-/- mice were transduced with retrovirus expressing a tandem-tagged mCherry-EGFP-LC3B and then infected with Mtb (MOI = 10), incubated for 6 h. Cells were mCherry- or EGFP-expressing LC3B was detected by confocal microscopy. Scale bar: 5 μm. U, uninfected. Images are representative of 4 independent experiments.
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Figure S7. Pharmacological activation of SIRT3 protects Mtb-induced loss of MMP in Sirt3+/+ BMDMs, but not in sirt3-/- BMDMs. (A and B) Mtb (moi = 10) infected BMDMs from Sirt3+/+ and sirt3-/- mice were infected in the presence or absence of HKL (20 μM) for 24 h. FACS analysis for TMRE (Representative images, for A; quantitative analysis of the cells with reduced MMP, for B). Error bars are expressed mean ± SEM of at least quadruplicate samples. ***P < 0.001. ns, not significant. U, uninfected; M, Mtb; H/HKL, honokiol. Two-way ANOVA (B). Data shown (means ± SEM) represent combined results of quadruplicate (B) from 3 experiments. Images are representative of 4 (A) independent experiments.
䤠
Figure S8. Expression profiles of proinflammatory cytokines in PBMCs and sera from patients with TB and healthy controls. (A) Sera collected from the peripheral blood of TB patients (n = 20) and HCs (n = 20). The sera were measured by ELISA analysis of TNF production. Human PBMCs were isolated from healthy controls (HC; n = 31) and tuberculosis patients (TB; n = 28). qPCR of IL1B (B), IL6 (C), and IL17A (D) mRNA expression. ***P < 0.001. ns, not significant Mann-Whitney U test (A-D). 
Table S1. Demographic and epidemiological table of patients.
	
	Total

(n=48)
	AFB(-)

(n=18)
	AFB (1+)

(n=4)
	AFB (2+)

(n=9)
	AFB (3+)

(n=6)
	AFB (4+)

(n=11)

	Age (years)
	54.2±20.8
	56.5±21.9
	44.0±16.9
	57.7±22.6
	58.1±24.2
	48.5±18.1

	Gender, male/female (n)
	22/26
	7/11
	3/1
	3/6
	3/3
	6/5

	Leukocytosis (/uL)
	7027.6±

2850.9
	6536.4±

1903.8
	8840±

7022.3
	6574.4±

2138
	6498.3±

2577.3
	7787.2±

2665.7

	Radiological extend
	1.7±0.7
	1.1±0.3
	1.3±0.5
	2.0±0.5
	2.3±0.8
	2.4±0.5

	Chest PA score
	62.4±40.9
	30.5±18.0
	52.5±40.3
	70±45.4
	94.1±23.3
	94.5±35.3

	SIRT3 (ng/ml)
	0.19± 0.14
	0.17±0.12
	0.08±0.03
	0.17±0.18
	0.28±0.17
	0.18±0.11

	PPARA (ng/ml)
	0.26± 0.24
	0.24±0.24
	0.12±0.10
	0.29±0.31
	0.29±0.26
	0.28±0.17

	TNF (ng/ml)
	4.0 ± 2.56
	3.45+2.08
	2.52±0.49
	4.86±2.41
	5.32±3.99
	3.98±2.27


Table S2. The sequences of primers used for qPCR of mouse and human genes.
	Gene
	Sequences of primers (5’ to 3’)

	Tnf
	Forward
	GGTGCCTATGTCTCAGCCTCTT

	
	Reverse
	GCCATAGAACTGATGAGAGGGAG

	Il6
	Forward
	TACCACTTCACAAGTCGGAGGC

	
	Reverse
	CTGCAAGTGCATCATCGTTGTTC

	Il1b
	Forward
	TGGACCTTCCAGATGAGGACA

	
	Reverse
	GTTCATCTCGGAGCCTGTAGTG

	Il12b
	Forward
	TTGAACTGGCGTTGGAAGCACG

	
	Reverse
	CCACCTGTGAGTTCTTCAAAG

	Cxcl1
	Forward
	TCCAGAGCTTGAAGGTGTTGCC

	
	Reverse
	AACCAAGGGAGCTTCAGGGTCA

	Cxcl5
	Forward
	CCGCTGGCATTTCTGTTGCTGT

	
	Reverse
	CAGGGATCACCTCCAAATTAGCG

	Ppara
	Forward
	ACCACTACGGAGTTCACGCATG

	
	Reverse
	GAATCTTGCAGCTCCGATCACAC

	Gapdh
	Forward
	CATCACTGCCACCCAGAAGACTG

	
	Reverse
	ATGCCAGTGAGCTTCCCGTTCAG

	TNF
	Forward
	CTCTTCTGCCTGCTGCACTTTG

	
	Reverse
	ATGGGCTACAGGCTTGTCACTC

	IL6
	Forward
	TGACCCAACCACAAATGC

	
	Reverse
	CGAGCTCTGAAACAAAGGAT

	IL1B
	Forward
	CCACAGACCTTCCAGGAGAATG

	
	Reverse
	GTGCAGTTCAGTGATCGTACAGG

	SIRT3
	Forward
	CCCTGGAAACTACAAGCCCAAC

	
	Reverse
	GCAGAGGCAAAGGTTCCATGAG

	PPARA
	Forward
	TCGGCGAGGATAGTTCTGGAAG

	
	Reverse
	GACCACAGGATAAGTCACCGAG

	IL17
	Forward
	CGGACTGTGATGGTCAACCTGA

	
	Reverse
	GCACTTTGCCTCCCAGATCACA

	GAPDH
	Forward
	GTCTCCTCTGACTTCAACAGCG

	
	Reverse
	ACCACCCTGTTGCTGTAGCCAA

	
	
	


