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[bookmark: OLE_LINK2]Supplementary Figure 1: P. vulgatus mpk and B. thetaiotaomicron reduce host cell damage during coinfection with C. albicans MOI 1. Enterocytes were colonized with bacteria in three different ratios for 6 h and subsequently infected with C. albicans at MOI 1 for 18 h. The host cell damage was measured by LDH release relative to uninfected host cells treated with triton and then normalized to C. albicans damage. Individual data points are plotted, bars represent mean and SD. Statistical analysis was performed by One-Way ANOVA followed by Dunnett's multiple comparisons test comparing the conditions with C. albicans and bacteria to C. albicans only as control. The p-values of statistically significant results are indicated. n = 8 independent experiments for P. vulgatus mpk and n = 4 independent experiments for B. thetaiotaomicron. 
Alt text: Graphs on damage reduction by P. vulgatus mpk and B. thetaiotaomicron colonization at low C. albicans doses. Both bacteria protect the cell culture from C. albicans damage.
[image: ]Supplementary Figure 2: P. vulgatus mpk colonization prevents C. albicans damage measured with live/dead staining. Enterocytes grown on glass slides were colonized with P. vulgatus mpk a at ratio 1:100 (fungi : bacteria) for 6 h and subsequently infected with C. albicans at MOI 10 for 18 h. After treatment with fixable live/dead stain, the enterocytes were fixed and counterstained with DAPI. PBS treatment was included as a low damage control and 3.3 % digitonin as a high damage control. Depicted are representative pictures n = 2 independent experiments. 
Alt text: Pictures depicting live/dead staining of enterocytes mono- and co-infected by P. vulgatus mpk and C. albicans. The enterocytes colonized by P. vulgatus mpk before C. albicans infection have a lower death readout than the enterocytes infected by C. albicans only.
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[bookmark: OLE_LINK1]Supplementary Figure 3 :P. vulgatus mpk does not increase enterocyte apoptosis. Enterocytes were colonized first with P. vulgatus mpk at ratio 1:100 (fungi : bacteria) and 6 h later infected with C. albicans MOI 10. After 24 h overall incubation caspase activity was measured using the apoptotic cell death kit from Immunochemistry Technologies. Plotted is the absorption at 590 nm. The dotted line indicates the amount of apoptosis that the cells undergo without treatment (PBS). For the positive control, 5% DMSO was added four hours before measurement. Individual data points are plotted, bars represent mean and SD. For statistical analysis an unpaired 2-sided Students T-test was performed (ns= not significant). n = 4 independent experiments.
Alt text: Graph depicting apoptosis measured in mono- and co-infected enterocytes. P. vulgatus mpk does not cause apoptosis. C. albicans causes the same amount of apoptosis in mono- or co-infection.
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Supplementary Figure 4: Co-cultivation of P. vulgatus mpk and C. albicans without epithelial cells. C. albicans and P. vulgatus mpk were cultivated in BHIS either in co- or in monoculture. Samples were taken every 24 h and plated to determine CFU. Mean and SD are plotted. n = 3 independent experiments.
Alt text: Graphs depicting growth of mono- and co-cultured P. vulgatus mpk and C. albicans with and without oxygen. Under oxygen, the presence of C. albicans increases P. vulgatus mpk viability by 48 hours. Without oxygen all cultures are still viable at the endpoint of 168 hours incubation.
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Supplementary Figure 5: LL-37 production, HIF-1α activation and IL-8 production of host cells. Enterocytes were colonized with P. vulgatus mpk or B. thetaiotaomicron at ratio 1:100 (fungi : bacteria) and 6 h later infected with C. albicans MOI 10. (A, C) Supernatants were collected from enterocytes with different treatments and the concentration of (A) LL- 37 and IL-8 (C) determined by ELISA. n = 3 independent experiments. (B) CoCl2 treated cells were included as a positive control for HIF-1α induction. After 24 h total incubation the host cell proteins were harvested and separated via SDS PAGE. A Western Blot was performed to detect bands for actin (45 kDa) and HIF-1α (120 kDa). The band intensities were determined and the values for HIF-1α normalized to the values for actin. Plotted are the fold changes to uninfected (PBS) controls. n = 4 independent experiments. The western plots can be found in Suppl. Fig. 6. Individual data points are plotted, bars represent mean and SD. For statistical analysis (B) an unpaired 2-sided Student´s T-test or (A, C) a one-way ANOVA was performed followed by Dunnett's multiple comparisons test comparing all conditions to uninfected as control. (C) No statistical significance was found
Alt text: Graphs depicting enterocyte reaction to bacterial and fungal mono- and co- infection labeled from A to C. Neither LL-37 nor Il-8 is produced, nor HIF-1α activated by the presence of P. vulgatus mpk or B. thetaiotaomicron.
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[bookmark: OLE_LINK7]Supplementary Figure 6: Western plots to quantify HIF-1α expression. Mixed enterocytes (C2BBe1 and HT29-MTX, 7:3) were colonized with P. vulgatus mpk (P.v.) or B. thetaiotaomicron (B. t.) at ratio 1:100 (fungi : bacteria) and 6 h later infected with C. albicans (C. a.) MOI 10. PBS treated cells were included as negative control. CoCl2 treated cells were included as a positive control for HIF-1α induction. After 24 h total incubation the host cell proteins were harvested and separated via SDS-PAGE. A Western Blot was performed to detect bands for actin (45 kDa) and HIF-1α (120 kDa). The band intensity was quantified and depicted in Suppl. Fig. 5. n = 4 independent experiments. 

Alt text: Pictures depicting Western Blot bands labeled from A to D, each for one independent experiment.


[image: ]
Supplementary Figure 7: Total MUC2 concentration in HT29-MTX cells. HT29-MTX cells were colonized with bacteria at ratio of 1:100 (fungi : bacteria) for 6 h and subsequently infected with C. albicans at MOI 10 for 18 h. The cell layer and the supernatant were harvested and the concentration of MUC2 determined by ELISA, the MUC2 concentration is plotted as individual data points, bars represent mean and SD. Statistical analysis was performed by a one-way ANOVA followed by Dunnett's multiple comparisons test comparing all conditions to uninfected as control. No statistical significance was found. n = 4 independent experiments.
Alt text: Graph depicting the produced MUC2 of HT29-MTX cells mono- or co-infected with P. vulgatus mpk and C. albicans. There was no significant increase in MUC2 production for any condition compared to uninfected.
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[bookmark: OLE_LINK8]Supplementary Figure 8: P. vulgatus mpk and related strains reduce host cell damage during coinfection with C. albicans. Same experiments as in Fig. 1 but LDH release is shown in % relative to uninfected host cells treated with triton. Individual data points are plotted, bars represent mean and SD. Statistical analysis was performed by One-Way ANOVA followed by Dunnett's multiple comparisons test comparing the conditions with C. albicans and bacteria to C. albicans only as control. The p-values of statistically significant results are indicated. (A) Multiple doses of P. vulgatus mpk were tested. n = 9 independent experiments. (B) Three strains closely related to P. vulgatus mpk were tested at three different doses. n = 4 independent experiments. (C) Four clinical isolates not definitively characterized as either P. vulgatus or P. dorei were tested at three different doses. n = 4 independent experiments.
Alt text: Graphs on damage reduction potential of different bacterial strains labeled from A to C. All except one clinical isolate reduce the damage caused by C. albicans in a dose-dependent manner.
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Supplementary Figure 9: Enterocytes can be protected but not rescued from C. albicans damage by bacteria. Same experiments as in Fig. 2 but LDH release is shown in % relative to uninfected host cells treated with triton. Individual data points are plotted, bars represent mean and SD. Statistical analysis was performed by (A, B) One-Way ANOVA followed by Dunnett's multiple comparisons test comparing the conditions with C. albicans and bacteria to C. albicans only as control or (C) unpaired two-sided students t-test. The p-values of statistically significant results are indicated. (A) Enterocytes were simultaneously infected with C. albicans at MOI 10 and P. vulgatus mpk at three different doses. n = 5 independent experiments (B) Enterocytes were first infected with C. albicans at MOI 10 and 6 h later colonized with three different doses of P. vulgatus mpk or B. thetaiotaomicron and further incubated for 18 h. n = 3 (P. vulgatus mpk) or n =  4 (B. thetaiotaomicron) independent experiments (C) Three different epithelial cell lines were colonized with P. vulgatus mpk at ratio 1:100 (fungi : bacteria) for 6 h and subsequently infected with C. albicans at MOI 10 for 18 h. n = 7 (HT29-MTX), n =  10 (C2BBe1) or n = 3 (TR146) independent experiments.
[bookmark: _GoBack]Alt text: Graphs on damage reduction by bacteria with differing timing and on single cell lines labeled from A to C. Adding bacteria 6 hours before C. albicans is more effective in damage reduction than simultaneous addition or addition of C. albicans first. Individual cell lines are also protected by P. vulgatus mpk colonization. 
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Supplementary Figure 10: P. vulgatus mpk protection is contact-dependent and partially independent of metabolic activity. Same experiments as in Fig. 5 but LDH release is shown in % relative to uninfected host cells treated with triton. Enterocytes were colonized with P. vulgatus mpk (A) at ratio 1:100 (fungi : bacteria) (B, C) or at three different ratios as indicated for 6 h and subsequently infected with C. albicans at MOI 10 for 18 h. Individual data points are plotted, bars represent mean and SD. Statistical analysis was performed by (A, B only mixed enterocytes, C) One-Way ANOVA followed by Dunnett's multiple comparisons test comparing the conditions with C. albicans and bacteria to C. albicans only as control and a two-sided unpaired students t-test (B, C2BBe1 and HT29-MTX). The p-values of statistically significant results are indicated. (A) Microbes were separated from the enterocytes via a hanging cell culture insert (0.4 µm pore size). n = 5 independent experiments. (B) Instead of living P. vulgatus mpk heat-killed bacteria were used. n = 4 (mixed enterocytes), n = 8 (C2BBe1) or n = 3 (HT29-MTX) independent experiments. (C) Sterile-filtered supernatants of 6 h-co-incubations of the bacterium with host cells were used. n = 3 independent experiments.

Alt text: Graphs depicting P. vulgatus damage reduction potential when separated from host cells and C. albicans, when heat killed, or using bacterial supernatant labeled from A to C. Damage protection needs direct contact between bacteria, fungi and host cells, but bacteria can be heat-killed. Supernatants only elicit minimal protection. 
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[bookmark: OLE_LINK5]Supplementary Figure 11: LDH-assay data. Depicted is the absorbance data corresponding to Fig. 1A. Enterocytes were colonized with bacteria for 6 h and subsequently infected with C. albicans at MOI 10 for 18 h. Complete cell damage was mimicked by treatment with Triton-X-100. The host cell damage was determined with a cytotoxicity assay which measures LDH release. After the colorimetric assay was performed, the absorption at 490 nm was measured. (A) From each value the background absorption for a PBS-treated well was subtracted. (B) From the absorption measurement the damage relative to the Titon-X-100 control was calculated (C) and subsequently the damage of the treatments relative to the C. albicans damage calculated. Individual data points are plotted, bars represent mean and SD. n = 9 independent experiments.
Alt text: Graphs depicting the normalization of LDH damage assay labeled A to C. LDH readout is first normalized to the damaged caused by Triton-X-100 and then to the damage caused by C. albicans infection alone. 
Supplementary Table 1: Microbial species used in this study. Stated are the strain name, source, isolation site as well as the OD600-CFU correlation factor used to determine bacterial numbers.
	species
	strain
	source/reference
	isolation site
	OD600-CFU correlation factor

	P. dorei 
	DSM17855 
	 Bakir, Sakamoto et al. 2006
	feces 
	3.07 x 108

	B. thetaiotaomicron 
	VPI 5482 
	 Distaso 1912
	feces
	1.1 x 109

	P. vulgatus 
	mpk 
	 Waidmann, Bechtold et al. 2003
	feces 
	1.82 x 108

	P. vulgatus 
	ATCC8482 
	 Eggerth and Gagnon 1933
	feces 
	4.96 x 108

	P. vulgatus/dorei 
	A271 
	University of Tübingen, Interfacultary Institute of Microbiology and Infection Medicine
	unknown
	5.13 x 108

	P. vulgatus/dorei 
	A272 
	University of Tübingen, Interfacultary Institute of Microbiology and Infection Medicine
	unknown
	5.27 x 108

	P. vulgatus/dorei 
	A273 
	University of Tübingen, Interfacultary Institute of Microbiology and Infection Medicine
	unknown
	3.4 x 108

	P. vulgatus/dorei 
	A274 
	University of Tübingen, Interfacultary Institute of Microbiology and Infection Medicine
	unknown
	3.13 x 108

	C. albicans 
	SC5314 
	 Gillum, Tsay and Kirsch 1984
	blood 
	Not used



Bakir MA, Sakamoto M, Kitahara M, et al. (2006) Bacteroides dorei sp. nov., isolated from human faeces. International Journal of Systematic and Evolutionary Microbiology 56: 1639-1643.
Distaso A (1912) Contribution à l'étude sur l'intoxication intestinale. ZentralblBakteriolHygI Abt. 62: 433-469.
Eggerth AH & Gagnon BH (1933) The Bacteroides of Human Feces. J Bacteriol 25: 389-413.
Gillum AM, Tsay EYH & Kirsch DR (1984) Isolation of the Candida albicans gene for orotidine-5′-phosphate decarboxylase by complementation of S. cerevisiae ura3 and E. coli pyrF mutations. Molecular and General Genetics MGG 198: 179-182.
Waidmann M, Bechtold O, Frick J-S, et al. (2003) Bacteroides vulgatus Protects Against Escherichia coli-induced Colitis in Gnotobiotic Interleukin-2-deficient Mice. Gastroenterology 125: 162-177.
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