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SI Figure 1: Alteration of metabolites associated with glycolysis in cell culture media with ribitol supplementation. 
Levels of glucose and pyruvate in the culture medium were lower in the presence of added ribitol in DMEM 
and MEM when compared to the control. Exogenous ribitol enhances cellular uptake of glucose and probably 
pyruvate as well, while lactate levels also increased in the culture medium, supporting enhanced glycolysis. 
Significance denoted by *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 within individual metabolite box plots, as 
determined by Welch’s two-sample t-Test.   

 

 

 



 

 

 

 

SI Figure 2: Ribose, but not ribitol increases fatty acid levels: metabolites in lipids and phospholipid 
synthesis 

The overwhelming majority of medium and long chain fatty acids including octanoylcarnitine (C8), Azelate 
(C9:DC), myristate (14:0), Palmitate (16:0), margarate (17:0), stearate (18:0), nonadecanoate  (19:0), arachidate 
(20:0), and EPA (20:5n3) in the cells with ribitol treatment remained at the levels similar to that of the control 
In contrast, significant increase in the levels of these fatty acids was detected in the cells treated with ribose.  
Similarly, most phospholipids, including the subclasses of glycerophosphocholines (GPCs), 
glycerophosphoinositols (GPIs), glycerophosphoglycerol (GPGs), and glycerophosphoethanolamines (GPEs) 
were at similar or slightly higher levels in the cells treated with ribitol when compared to the control, whereas 
the levels of these phospholipids are significantly higher in the cells with ribose treatment. Significance denoted 
by *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 within individual metabolite box plots, as determined by Welch’s two-
sample t-Test.   

 

 

 

 

 

 



 

 

 

 

 

SI Figure 3: Sphingomyelins and glycerophosphoserines in cells cultured with ribitol, ribose, and xylitol 
supplementation. 

The levels of esphingomyelins (SPHs) in the ribitol treated cells were also at the levels similar or slightly higher 
than that in cells treated with ribose, and significantly higher than the control. Consistent to the increased levels 
of serine with ribitol treatment, levels of glycerophosphoserines (GPS) were also slightly higher than the 
controls as shown here. The clear contrast in levels of many lipids and phospholipids between the cells treated 
with ribitol and ribose, is consistent with the decrease and increase in levels of citrate with the two compounds, 
respectively.  Limited changes were observed in most of the detected lipids and phospholipids in cells treated 
with xylitol compared to the control. Significance denoted by *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 within 
individual metabolite box plots, as determined by Welch’s two-sample t-Test. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

SI Table 1: Differentially expressed transcripts of metabolism-associated genes with ribitol, ribose, and xylitol media 
supplementation.  

Illustrated here are genes which fall into those regulating glycolysis, gluconeogenesis, glutaminolysis, TCA 
pathways as well as GSH/GSSG levels. After aggregation of metabolically associated genes, cutoff of p<0.10 
was used to filter the results for relation to metabolomic observations with the same treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

SI Table 2: Differentially expressed transcripts of oncology- and RAS-associated genes with ribitol, ribose, and xylitol 
media supplementation.  

Expression status of genes known to be related to RAS related cell proliferation and growth inhibition.  These 
genes can be divided into two groups, one with oncogenic or cell proliferation potential and the other 
considered as tumor suppressor. Genes with oncogenic potential were either upregulated (AKTIP, 1.36 fold; 
HIF3A, 1.37 fold; PIKFYVE, 1.13 fold), or downregulated (PIK3CB, -1.21 fold; GRB2, -1.21 fold; MAP2K1, -
1.13 fold) in the cells with ribitol treatment as shown here. Similarly, the identified tumor suppressors were also 
either up-regulated (TP53TG3B; TP53TG3C, 1.14 fold) or down-regulated (RASA3, -1.33 fold; RASSF2, -1.24 
fold) It is therefore probable that alteration in expression of these genes reflects slightly improved cell growth 
by ribitol, rather than an oncogenic potential. After aggregation of oncologically-associated genes, cutoff of 
p<0.05 was used to filter the results for relation to metabolomic observations with the same treatments. 

 



 

 

SI Figure 4: Raw image of KRAS western blot. 

 

Supplementary Data File 1: Metabolomic Data 

Supplementary Data File 2: Transcriptomic Data  

 

 


