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Supplementary Figure 1. Lowering O-GlcNAc does not induce apoptosis. NIH3T3 cells were treated with 
either DMSO or 5SGlcNAc (200 μM) for 16 h before addition of S1P (100 nM) for the indicated lengths of time. 
Activation of apoptosis was then ascertained by Western blotting against full-length and active caspase-3. No 
activation was observed under any of the experimental conditions. These data are representative of 2 
biological replicates.




Supplementary Figure 2. NIH3T3 cells return to a relaxed state after S1P-mediated contraction. NIH3T3 
cells that had been treated with either DMSO or 5SGlcNAc (200 μM) for 16 h before addition of the indicated 
concentrations of S1P (100 nM) for the indicated lengths of time. The contraction phenotype was then 
visualized using bright-field microscopy. Results are quantified as the mean ± SEM of the relative culture plate 
area taken-up by cells in four randomly selected frames. Statistical significance was determined using a 2-
way ANOVA test followed by Sidak’s multiple comparisons test.
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Supplementary Figure 3. O-GlcNAc controls the sensitivity of fibroblasts to S1P mediated cell 
contraction (biological replicates of data in Figure 2). a) Lowering O-GlcNAcylation levels increases the 
sensitivity of NIH3T3 cells to S1P induced cell contraction. NIH3T3 cells that had been treated with either 
DMSO or 5SGlcNAc (200 μM) for 16 h before addition of the indicated concentrations of S1P for 30 min. The 
contraction phenotype was then visualized using bright-field microscopy. Results are quantified as the mean 
± SEM of the relative culture plate area taken-up by cells in four randomly selected frames. Statistical 
significance was determined using a 2-way ANOVA test followed by Sidak’s multiple comparisons test. b) 
Raising O-GlcNAcylation levels decreases the sensitivity of NIH3T3 cells to S1P induced cell contraction. 
NIH3T3 cells that had been treated with either DMSO or the OGA inhibitor Thiamet-G (10 μM) for 20 h before 
addition of the indicated concentrations of S1P for 30 min. The contraction phenotype was then visualized 
using bright-field microscopy. Results are quantified as the mean ± SEM of the relative culture plate area 
taken-up by cells in at least four randomly selected frames. Statistical significance was determined using a 2-
way ANOVA test followed by Sidak’s multiple comparisons test. c) Glucose concentration controls the 
sensitivity of NIH3T3 cells to S1P induced cell contraction. NIH3T3 cells were cultured in the indicated 
amounts of glucose for 48 h before addition of the indicated concentrations of S1P for 30 min. The 
contraction phenotype was then visualized using bright-field microscopy. Results are quantified as the mean 
± SEM of the relative culture plate area taken-up by cells in at least four randomly selected frames. Statistical 
significance was determined using a 2-way ANOVA test followed by Sidak’s multiple comparisons test.
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Supplementary Figure 4. Schematic of the major S1P signaling pathways in mammalian cells. S1P can 
agonize five different GPCRs (S1PR1 to R5) resulting in the potential activation of various downstream 
signaling pathways.




Supplementary Figure 5. The chemoenzymatic method for detecting O-GlcNAc modifications. 
Endogenous O-GlcNAc moieties are enzymatically modified with an azide-containing sugar that can then be 
used for the subsequent installation of tags using bioorthogonal chemistry.
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Supplementary Figure 6. Characterization of MYPT1 stable cell-lines. a) Generation of cells stably 
expressing MYPT1 or its associated mutants. NIH3T3 cells were stably transfected with either FLAG-tagged 
human MYTP1 or the indicated MYPT1 mutants using the PiggyBac retrotransposon system before analysis 
by Western blotting. b) RNAi efficiently knocks-down endogenous MYPT1. NIH3T3 cells were transfected with 
RNAi targeting mouse MYPT1 (Sigma) and protein levels were measured by Western blotting. c) MYPT1Δ 
expression does not adversely affect O-GlcNAc modification. O-GlcNAc modifications in MYPT1 and 
MYPT1Δ expressing cells were visualized by Western blotting. The data in a-c are representative of at least 2 
biological replicates.




Supplementary Figure 7. MYTP1Δ expression sensitizes cells to S1P-mediated contraction (biological 
replicates of data in Figure 5). NIH3T3 cells stably expressing either MYPT1 or MYTP1Δ were transfected 
with RNAi to downregulate endogenous MYTP1. They were then treated with the indicated concentrations of 
S1P for 30 min. The contraction phenotype was visualized using bright-field microscopy. The results were 
then quantified and are presented as mean ± SEM of the relative culture plate area taken-up by cells in four 
randomly selected frames. Statistical significance was determined using a 2-way ANOVA test followed by 
Sidak’s multiple comparisons test.
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Supplementary Figure 8. Direct MYPT1 O-GlcNAcylation is largely responsible for the phenotype 
(biological replicates of data in Figure 5). a) NIH3T3 cells stably expressing either MYPT1 or MYTP1Δ were 
transfected with RNAi to downregulate endogenous MYTP1. MYTP1-expressing cells were then treated with 
either DMSO or 5SGlcNAc. Cells under all three sets of conditions were then treated with the indicated 
concentrations of S1P. The contraction phenotype was visualized using bright-field microscopy. The results 
were then quantified and are presented as mean ± SEM of the relative culture plate area taken-up by cells in 
four randomly selected frames. Statistical significance was determined using a 2-way ANOVA test followed by 
Sidak’s multiple comparisons test. b) NIH3T3 cells stably expressing either MYPT1 or MYTP1Δ were 
transfected with RNAi to downregulate endogenous MYTP1. MYTP1-expressing cells were then treated with 
either DMSO or Thiamet-G. Cells under all three sets of conditions were then treated with the indicated 
concentrations of S1P. The contraction phenotype was visualized using bright-field microscopy. The results 
were then quantified and are presented as mean ± SEM of the relative culture plate area taken-up by cells in 
four randomly selected frames. Statistical significance was determined using a 2-way ANOVA test followed by 
Sidak’s multiple comparisons test.




Supplementary Figure 9. Stressed-collagen matrix assay. Mixing fibroblasts in a collagen matrix generates 
a 3D culture model of tissue that allows fibroblast contraction (stressed matrix) to be measured in response to 
S1P.
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Supplementary Figure 10. O-GlcNAc controls S1P-mediated contraction of human dermal fibroblasts. 
a) O-GlcNAc levels can lowered upon OGT inhibition. Primary human dermal fibroblasts were treated with 
either the OGT inhibitor 5SGlcNAc before the O-GlcNAc levels were analyzed by Western blotting. These data 
are representative of 2 biological replicates. b) Lowering O-GlcNAc levels increases the sensitivity of human 
dermal fibroblasts to S1P induced cell contraction in 2D culture (biological replicate of Figure 6a & b). 
Fibroblasts were pre-treated with either DMSO or 5SGlcNAc before addition of the indicated concentrations 
of S1P. The contraction phenotype was visualized using bright-field microscopy. The results were then 
quantified and are presented as mean ± SEM of the relative culture plate area taken-up by cells in four 
randomly selected frames. Statistical significance was determined using a 2-way ANOVA test followed by 
Sidak’s multiple comparisons test.




Supplementary Figure 11. Raw images fo the stressed collagen matrix assay. Stressed collagen matrices 
containing human dermal fibroblasts with either normal O-GlcNAc levels or low O-GlcNAc levels, 5SGlcNAc 
(200 μM), were treated with the indicated concentrations of S1P. The matrices were gently released and 
images were taken immediately (t = 0 min) and after 30 min. 
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