Supplemental Table 1 | LOD and LOQ values for the quantification of DINCH, MINCH and the secondary

metabolites in adipose tissues and liver.

Analvt LOD Liver LOD SC WAT LOD VIS WAT LOD BAT
nalyte
Y [nmol/g] [nmol/g] [nmol/g] [nmol/g]

DINCH 0.15 0.15 0.45 0.29
MINCH 0.005 0.001 0.003 0.0004
OH-MINCH 0.002 0.001 0.001 0.002
0x0-MINCH 0.004 0.001 0.002 0.001
cX-MINCH 0.02 0.001 0.002 0.005

Analvt LOQ Liver LOQ SC WAT LOQ VIS WAT LOQ BAT

nalyte
Y [nmol/g] [nmol/g] [nmol/g] [nmol/g]

DINCH 0.20 0.25 0.45 0.33
MINCH 0.01 0.004 0.008 0.003
OH-MINCH 0.004 0.002 0.005 0.007
0x0-MINCH 0.01 0.003 0.007 0.003
cX-MINCH 0.04 0.003 0.007 0.01




Supplemental Table 2 | Distribution of animal numbers across the different experimental groups during

treatment and recovery phase.

Treat ment Recovery
Femal e Mal e Femal e Mal e
Standard Diet 8 8 8 8
Hi gh Fat Diet 8 8 8 8
Hi gh Fat Diet wi|8 8 12 12
Hi gh dFe&tt with hil8 8 12 12
Tot al per sex 32 32 40 40
Tot al peerro lspu b 6 4 80
Tot al 144
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Supplemental Figure 1 | Fat and lean mass distribution.

The development of lean and fat mass, as measured by EchoMRI and normalised to body weight, is shown for
female and male mice over time. The 24-week time point is during the recovery phase, while all other time points
are within the treatment phase. A statistical analysis between the groups was performed using ANOVA and Tukey
HSD post hoc, which revealed no significant differences between the DINCH diets (LD and HD) and the HFD group
during the treatment phase. Significances between LD vs HD and SD vs HFD, LD or HD are not displayed.
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Supplemental Figure 2 | Analysis of concentrations of the secondary metabolites in adipose tissues and

liver.

Analysis of exposure concentrations of the secondary DINCH metabolites in mice tissues. (A) Concentrations of
OH-MINCH measured in the liver, VIS AT, SC AT and BAT of mice after feeding with HFD containing DINCH
(Treatment) for 16 weeks, followed by 10 weeks feeding with standard chow (Recovery). (B) Concentrations of oxo-
MINCH measured in the liver, VIS AT, SC AT and BAT of mice in the Treatment and Recovery group. (C)
Concentrations of oxo-MINCH measured in the liver, VIS AT, SC AT and BAT of mice in the Treatment and
Recovery group. Data in (A), (B) and (C) are presented as absolute concentrations (nmol/g tissue). Significances
were calculated by Welch ANOVA followed by Du nn et thocstestlf8male and male separated) or by one-
way test against the LOD if the HFD concentration values were below LOD; * p < 0.05, ** p < 0.01, *** p < 0.001.
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Supplemental Figure 3 | Comparison of the concentrations of DINCH, MINCH and the secondary metabolites

in the analyzed tissue depots.

Analysis of the concentrations of DINCH, MINCH and the secondary DINCH metabolites in the liver, VIS AT, SC

AT and BAT of low DINCH (LD) and high DINCH (HD) treated mice (treatment group). Concentrations of DINCH,

MINCH and the secondary metabolites were measured in the liver, VIS AT, SC AT and BAT of mice after feeding

with HFD containing DINCH (Treatment) for 16 weeks. Data are presented as absolute concentrations (nmol/g

ti ssue). Significances were calcul at ed -lHhytesierhateland AM&dleOVA f ol |
separated); * p <0.05, ** p <0.01, *** p < 0.001.
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Supplemental Figure 4 | Comparison of the concentrations of DINCH, MINCH, and the secondary

metabolites between the treatment and recovery phase in the liver and the BAT.

Comparison of the concentrations of DINCH, MINCH, and the secondary DINCH metabolites between the treatment

and the recovery phase in the liver and BAT. Concentrations of DINCH, MINCH, and the secondary metabolites

were measured in the liver and BAT of mice after feeding with HFD containing DINCH (Treatment) for 16 weeks,

followed by 10 weeks of feeding with standard chow (Recovery). Data are presented as absolute concentrations

(nmol /g tissue). Significances were cal cul ahoetdst (fleypalewWel ch AN
and male separated) or by one-way test against the LOD if the HFD concentration values were below LOD; * p <

0.05, ** p < 0.01, *** p < 0.001.
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Supplemental Figure 5 | Comparison of the concentrations of DINCH, MINCH, and the secondary

metabolites between the treatment and recovery phase in the VIS AT and the SC AT.

Comparison of the concentrations of DINCH, MINCH, and the secondary DINCH metabolites between the treatment
and the recovery phase in the VIS AT and SC AT. Concentrations of DINCH, MINCH, and the secondary metabolites
were measured in the VIS AT and SC AT of mice after feeding with HFD containing DINCH (Treatment) for 16

weeks, followed by 10 weeks of feeding with standard chow (Recovery). Data are presented as absolute

concentrations (nmol/g tissue). Significances wer-leoccal

test (female and male separated) or by one-way test against the LOD if the HFD concentration values were below
LOD; * p < 0.05, ** p < 0.01.
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Supplemental Figure 6 | Area under the curve analysis of GTT and ITT.
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The area under the curve (AUC) is presented from glucose tolerance test (GTT, A) and insulin tolerance tests (ITT,
B) curves for female and male mice at the age of 18 weeks, and again at the age of 28 weeks during the recovery
period. A statistical analysis was conducted using ANOVA and the Tukey HSD post hoc test. Adjusted p-values <

0.05 are shown as *, < 0.01 as ** and < 0.001 as ***.
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Supplemental Figure 7 | Triglyceride content in liver tissue.
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The triglyceride content is presented in uM per mg of liver tissue for female and male mice after treatment and
recovery. Statistical analysis was conducted using ANOVA and the Tukey HSD post hoc test., adjusted p-values

< 0.05 are shown as *, < 0.01 as ** and < 0.001 as ***.
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Supplemental Figure 8 | Respiratory exchange ratio.

The respiratory exchange ratio (RER) was measured over a 48-hour period and averaged for daytime and night-
time, as well as for the total time period, for female and male mice in both the treatment and recovery phases. The
values representing mixed metabolism are presented on a white background, while those representing fat
metabolism (less than 0.7) and carbohydrate metabolism (greater than 1.0) are presented on a grey background.
The statistical significance was analysed using a linear model with body weight as a random intercept and a post
hoc test with Tukey HSD. Adjusted p-values < 0.05 are shown as *, < 0.01 as ** and < 0.001 as ***.
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Supplemental Figure 9 | Energy expenditure measurements.
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Energy expenditure was measured over a 48-hour period and were averaged for each hour to develop a 24-hour,
diurnal/nocturnal period average, as well as a total average for female and male subjects during the treatment and
recovery phases. The statistical significance was analysed using a linear model with body weight as a random
intercept and a post hoc test with Tukey HSD. Adjusted p-values < 0.05 are shown as *, < 0.01 as ** and < 0.001

as ***.
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Supplemental Figure 10 | Principal component analysis of the tissue proteome datasets.

30

(A) Adipose tissue from visceral, subcutaneous and brown depots as well as liver tissue from male and female

C57BL/6N mice on four distinct diets (SD, HFD, LD and HD), was analysed using proteomics. (B) A Principal

component analysis shows limited subgrouping of the experimental conditions, sexes and diets.



Supplemental Figure 11 | Top pathways from Reactome enrichment of BAT diet proteome data.

Displayed are the comparisons for all subgroups of treatment and recovery, as well as female and male, between
high-fat- vs standard-fed mice (HFD vs chow/SD). Direction of alterations is given as median log2 (fold change) for
each pathway. Significance is indicated as follows: p value < 0.05, *; < 0.01, **; < 0.001, ***,



