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Supplementary Figure S1. Betaine intake from control and high-fat diets. Betaine concentration 

was measured in food pellets from the 10% and 45% kcal from fat diets by mass spectrometry (n=3). 

Betaine content in food is shown as ng of betaine per gram of food and ng of betaine per kcal (3.85 and 

4.73 kcal/gram respectively). Daily betaine intake from the two different diets was calculated based on 

grams of food intake in our cohorts (2.8 and 2.4 gr food/day/mouse for the 10% and 45% fat diets, 

respectively). Data are mean ± SEM. *, p<0.05. 
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Supplementary Figure S2. Effects of betaine supplementation on mice with diet-induced obesity. 

C57BL/6J mice were fed a 60% kcal from fat diet unsupplemented (60, white bars/circles, n=10) or 

supplemented with 1% betaine (60+B, black bars/circles, n=10) for 16 weeks. (A) Fasting plasma levels 

of betaine were analyzed by LC-MS. (B) Body weight was monitored weekly (arrow indicates initiation 

of high fat diet). (C) Fasting plasma leptin levels were measured by ELISA. (D, E) Fasting and refed 

plasma glucose and insulin levels were measured. (F, G) Glucose and insulin tolerance were assessed. 

(H) Glucose disposal was determined in a hyperinsulinemic-euglycemic clamp and normalized to insulin 

levels achieved for each mouse. Data are mean ± SEM, n=10. *p<0.05; **p<0.01. 
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Supplementary Figure S3. Activity levels and RER in HF and HF-B mice. (A) Activity levels and 

(B) RER (calculated as VCO2/VO2) were monitored in metabolic chambers at week 10 after starting 

high-fat feeding in HF (white circles/bars) and HF-B (black circles/bars). Data are summarized for light 

and dark cycles (grey square) (n=7). Data are mean ± SEM. 
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Supplementary Figure S4. Akt phosphorylation levels in livers from HF and HF-B mice. Mice 

were sacrificed after an overnight fast or after an overnight fast and a 6h refeeding period. Protein 

extracts were analyzed by western blotting with antibodies against phosphorylated Akt and total Akt 

(Cell Signaling, 4051 and 9272, respectively). Band intensities are summarized as mean ± SEM. 

*p<0.05. 
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Supplementary Figure S5. Effect of betaine supplementation in the liver of 60% kcal fat diet fed 

mice. (A) Frozen liver tissue sections were stained for Oil Red O. (B) Hepatic triglyceride content was 

measured in liver samples obtained after an overnight fast. (C) Hepatic content of betaine and related 

one-carbon metabolites were analyzed. (D) Gene expression of genes linked to 1- carbon metabolism, 

lipid oxidation, and lipogenesis, as measured by qRT-PCR. (E) GSSG/GSH ratio was determined in 

liver from overnight-fasted mice. Data are mean ± SEM, n=10. *p<0.05; **p<0.01, ***p<0.001. 

 

 



SUPPLEMENTARY DATA 
 

©2016 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db15-1094/-/DC1 

Supplementary Figure S6. Levels of Fgf21, ß-klotho (Klb) and Fgfr1 in iWAT and BAT. mRNA 

for the indicated genes was analyzed in iWAT and BAT from HF (white bars) and HFB mice (black 

bars). Data are mean ± SEM from n=6 mice per group. *, p<0.05 levels of Fgf21, Klb and Fgfr1 in 

inguinal WAT and BAT from HF (white bars) and HF-B mice (black measured. Data are mean sem 

from n=6. *, p<0.05 
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Supplementary Figure S7. Hepatic inflammatory gene expression in KO and KO-B mice. Fgf21-/- 

mice were fed a high-fat diet either with no supplement (KO, white bars) or with 1% betaine 

supplementation (KO-B, black bars) for 16 weeks. Hepatic mRNA levels for the indicated genes were 

determined. Data are mean ± SEM, n=6-7 mice per group. *, p<0.05.  
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Supplementary Table S1. Gene symbol and corresponding description for genes from the study.  

 

 
 

Gene ID refers to mus musculus species. 


