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Butyrate rescues oxidative-stress induced transport deficits of tryptophan – potential implication in affective or gut-brain axis disorders
Julia Rode1CO, Lin Yang2CO, Julia König1, Ashley Nicole Hutchinson1, Rebecca Wall1, Nikolaos Venizelos1, Robert-Jan Brummer1, Ignacio Rangel1#, Ravi Vumma2#
1Nutrition-Gut-Brain Interactions Research Centre, School of Medical Sciences, Örebro University, Sweden
2Department of Chemistry and Biomedical Sciences, Linnaeus University, Kalmar, Sweden 
CO: Co-First authorship
#: Equal contribution
Short title: Butyrate rescues tryptophan transport
Corresponding Author: 
Ravi Vumma PhD
Department of Chemistry and Biomedical Sciences
Linnaeus University
Stuvaregatan 2
39231 Kalmar, Sweden 
E-mail: ravi.vumma@lnu.se
Tel: +46-725949436
Fax: +46-480446032

E-mail addresses of all authors:
Julia Rode: julia.rode@oru.se
Lin Yang: ly222av@student.lnu.se
Julia König: julia.konig@oru.se
Ashley Nicole Hutchinson: ashley.hutchinson@oru.se
Rebecca Wall: rebecca.wall@oru.se
Nikolaos Venizelos: nikolaos.venizelos@oru.se
Robert-Jan Brummer: robert.brummer@oru.se
Ignacio Rangel: ignacio.rangel@oru.se


[bookmark: _Hlk513717244][bookmark: _Toc514204362][bookmark: _Toc515478663][bookmark: _Toc514204357][bookmark: _Toc515478658][bookmark: _Hlk512810537]Effect of oxidative stress and butyrate on tryptophan uptake
Effect of only butyrate treatment on tryptophan uptake in fibroblasts
In order to evaluate the effects of butyrate on tryptophan transport in the absence of oxidative stress, fibroblasts were treated with different concentrations of butyrate alone for one and six hours. 
[bookmark: _Toc514204369][bookmark: _Toc515478670][bookmark: _Hlk512810768]Treating fibroblasts with only butyrate at micromolar concentrations (100 μM, 500 μM, 1000 μM) for one or six hours did not alter the uptake of tryptophan in human fibroblast cells compared to untreated control (Fig. S1). Furthermore, when fibroblast cells were treated with only butyrate at millimolar concentrations (20 mM, 40 mM) for one hour, no changes in the uptake of tryptophan were observed when compared to untreated control.
Effect of oxidative stress and micromolar concentrations of butyrate on gene expression patterns
[bookmark: _Toc515478672][bookmark: _Hlk513262382][bookmark: _Hlk513251261]LAT1 (SLC7A5) mRNA expression
[bookmark: OLE_LINK17][bookmark: _Hlk525813869][bookmark: _Toc515478673]For micromolar concentrations of butyrate treatment, the mRNA expression of SLC7A5 of cells treated with 10 µM of H2O2 or only with butyrate (100 μM, 500 μM, 1000 μM) for one or six hours did not alter the gene expression compared to control (Fig. S2). Also, for millimolar concentrations of butyrate treatment, the mRNA expression of SLC7A5 of cells treated with butyrate (20 mM, 40 mM) for one hour did not alter the gene expression compared to control. Treating oxidative stress-induced cells with millimolar concentrations of butyrate for one or six hours did not alter the mRNA expression of SLC7A5. 
[bookmark: _Toc515478674]LAT2 (SLC7A8) mRNA expression
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]The mRNA expression of SLC7A8 of cells treated with 10 µM of  H2O2 or with only the micromolar concentrations of butyrate (100 μM, 500 μM, 1000 μM) for one and six hours did not alter the gene expression when compared to the untreated control (Fig. S3). Butyrate treatment for six hours of oxidative stressed cells did not result in any differences of gene expression. Treating oxidative stressed cells with millimolar concentrations of butyrate (20 mM, 40 mM) for one or six hours did not alter the gene expression of SLC7A8 when compared to the untreated control. 
4F2hc (SLC3A2) mRNA expression 
[bookmark: OLE_LINK21]Incubating the cells with 10 µM of H2O2 for one hour and different concentrations of butyrate (100 μM, 500 μM, 1000 μM, 20 mM, 40 mM) for one or six hours did not result in any difference in the expression of SLC3A2 mRNA (Fig. S4).
Effect of oxidative stress and butyrate on cell cytotoxicity
In order to investigate if the effects of oxidative stress and butyrate treatments on the tryptophan transport were not influenced by the cell viablility, cell cytotoxic assays were carried out. Cells were treated with 10 μM of H2O2 for one, three or six hours and then treated with different concentrations of butyrate (100 µM, 500 µM, 1000 µM, 20 mM and 40 mM) for one and six hours respectively. Cell cytotoxicity was tested in duplicates by using lactate dehydrogenase (LDH) cell cytotoxicity assay kit according to the manufacturer protocol (Pierce™ LDH cytotoxicity assay kit, ThermoFisher Scientific, USA). Ordinary one-way analysis of variance (ANOVA) by using Dunnett’s multiple comparisons test for cell cytotoxicity assays were used to verify the existence of significant differences between groups treated with butyrate, H2O2 and the control group.
[bookmark: _Hlk513271936]Treating the fibroblast cells with different concentrations of butyrate (100 μM, 500 μM, 1000 μM, 20 mM, 40 mM) for one and six hours and also with 10 µM of H2O2 for one, three and six hours did not induce any cell cytotoxicity when compared to spontaneous control (cells treated with water) and maximum control (cells treated with lysis buffer). Different treatment conditions with both H2O2 and butyrate did not induce any cell cytotoxicity in fibroblast cells. 

Fig. S1: Effect of different concentrations of butyrate on tryptophan uptake in healthy human fibroblast cells. A, B Treating the fibroblast cells with only butyrate (100 μM, 500 μM, 1000 μM) for one or six hours did not alter the uptake of tryptophan in human fibroblast cells compared to untreated control. C Treating human fibroblast cells with only butyrate (20 mM, 40 mM) for one hour did not alter the uptake of tryptophan in human fibroblast cells compared to control (n=6)
Fig. S2: Effect of oxidative stress and different concentrations of butyrate treatment for one or six hours on the SLC7A5 mRNA expression normalized to GAPDH in human fibroblast cells. A Treating cells with 10 µM of H2O2 for one hour and with micromolar concentrations of butyrate (100 μM, 500 μM, 1000 μM) for six hours did not alter the gene expression of SLC7A5 normalized to GAPDH compared to control. B Treating cells with millimolar concentrations of butyrate (20 mM, 40 mM) for one hour did not alter the gene expression of SLC7A5 normalized to GAPDH compared to control. 
Fig. S3: Effect of oxidative stress and different concentrations of butyrate treatment on SLC7A8 mRNA expression normalized to GAPDH in human fibroblast cells. Treating cells with one hour 10 µM H2O2 and six hours micromolar concentrations of butyrate did not significantly alter the gene expression of SLC7A8 normalized to GAPDH compared to control (n=2)
[bookmark: _Hlk513258340]Fig. S4: Effect of oxidative stress for one hour and different concentrations of butyrate treatment for one or six hours on SLC3A2 mRNA expression normalized to GAPDH in human fibroblast cells. A, B Treating the cells with 10 µM of H2O2 for one hour and micromolar concentrations of butyrate (100 μM, 500 μM, 1000 μM) for one or six hours did not alter the gene expression of SLC3A2 normalized to GAPDH compared to control. C, D Treating the cells with 10 µM of H2O2 for one hour and millimolar concentrations of butyrate (20 mM, 40 mM) for one or six hours did not alter the gene expression of SLC3A2 normalized to GAPDH compared to control (n=2)
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