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Supplemental Table S1. Primer sequences. 

Gene Sequence 
Amplicon 

(bp) 
Accession 
number 

Peroxisome proliferator activated 
receptor gamma (PPAR-γ) 

Fwd: ATCTTAACTGCCGGATCCAC 
Rev: CAAACCTGATGGCATTGTGAG 

102 NM_001127330.2 

Peroxisome proliferator activated 
receptor alpha (PPAR-α) 

Fwd: TGCAATTCGCTTTGGAAGAA 
Rev: CTTGCCCAGAGATTTGAGGT 

118 NM_011144.6  

Fat acid synthase (FAS) 
Fwd: GATTCGGTGTATCCTGCTGTC 
Rev: CATGCTTTAGCACCTGCTGT 

95 NM_007988.3  

Lipoprotein lipase (LPL) 
Fwd: GTCTGGCTGACACTGGACAAA 
Rev: CCCACTTTCAAACACCCAAA 

122 NM_008509.2  

CD36 molecule (CD36) 
Fwd: GATGAATGGTTGAGACCCCG 
Rev: GCTCCACACATTTCAGAAGGC 

174 NM_001159558.1 

Mannose receptor (CD206) 
Fwd: CTGTGTTCAGCTATTGGACGC 
Rev: CGGAATTTCTGGGATTCAGCTTC 

133 NM_008625.2 

Integrin alpha X (CD11C) 
Fwd: CTGGATAGCCTTTCTTCTGCTG 
Rev: GCACACTGTGTCCGAACTCA 

113 NM_021334.3  

Adhesion G protein-coupled 
receptor E1 (F4/80) 

Fwd: AACATGCAACCTGCCACAAC 
Rev: TTCACAGGATTCGTCCAGGC 

110 NM_010130.4  

Fatty acid-binding protein 4 
(FAPB4) 

Fwd: CGCAGACGACAGGAAGGT 
Rev: TTCCATCCCACTTCTGCAC 

77 NM_024406.3  

Ribosomal protein L19 (RPL19) 
Fwd: CAATGCCAACTCCCGTCA 
Rev: GTGTTTTTCCGGCAACGAG 

102 NM_009078.2  

Adrenergic receptor, beta 1 
(β1AR) 

Fwd: CATCATGGGTGTGTTCACG 
Rev: GAAGACGAAGAGGCGATCC 

100 NM_007419.3 

Adrenergic receptor, beta 2 
(β2AR) 

Fwd: AGGCATGGAAGGCTTTGTGA 
Rev: TATTACAGTGGCGAGTCATT 

99 NM_007420.3 

Adrenergic receptor, beta 3 
(β3AR) 

Fwd: ACCCTGATGATCGACATGTTCC 
Rev: GCCATAGTGAGGAGACAGGG 

129 NM_013462.3 

Neprilysin (NEP) 
Fwd: CCTGAACTTTGCCCAGGTGT 

Rev: GCGGCAATGAAAGGCATCTG 
148 NM_001289462.1 

Angiotensin I converting enzyme 

(ACE1) 

Fwd: ACCCTAGGACCTGCCAATCT 

Rev: CGTGAGGAAGCCAGGATGTT 
164 NM_207624.5  

Prolyl oligopeptidase (POP) 
Fwd: GGGTGCTCCGACACTAAACA 

Rev: GACGGGTACTGGATGTCGTC 
98 NM_011156.3  

Insulin degrading enzyme (IDE) 
Fwd: GTCCATGTTCTTGCCAGGGA 

Rev: TTCACGAGGGGAAACAGTGG 
161 NM_031156.3  

Dipeptidylpeptidase 4 (DPP4) 
Fwd: GACGGCAGAGGAAGTGGTT 

Rev: CGCTTGCTATCCACAAATCCC 
134 NM_010074.3  

Proteasome subunit beta 5 

(Protβ5) 

Fwd: CCAAACTGCTCGCTAACATGG 

Rev: GTTCCCCTCGCTGTCTACG 
119 NM_011186.1  

 

 

https://www.ncbi.nlm.nih.gov/nucleotide/NM_001127330.2?report=genbank&log$=nuclalign&blast_rank=66&RID=H6VDWAVS014
https://www.ncbi.nlm.nih.gov/nucleotide/NM_011144.6?report=genbank&log$=nuclalign&blast_rank=15&RID=H6VMACD5014
https://www.ncbi.nlm.nih.gov/nucleotide/NM_007988.3?report=genbank&log$=nuclalign&blast_rank=3&RID=H6VTWYE0014
https://www.ncbi.nlm.nih.gov/nucleotide/NM_008509.2?report=genbank&log$=nuclalign&blast_rank=6&RID=H6VW2NHX015
https://www.ncbi.nlm.nih.gov/nucleotide/NM_001159558.1?report=genbank&log$=nuclalign&blast_rank=2&RID=H6W2ZPXV015
https://www.ncbi.nlm.nih.gov/nucleotide/NM_021334.3?report=genbank&log$=nuclalign&blast_rank=2&RID=H6YC63MW014
https://www.ncbi.nlm.nih.gov/nucleotide/NM_010130.4?report=genbank&log$=nuclalign&blast_rank=6&RID=H6YD92Z6015
https://www.ncbi.nlm.nih.gov/nucleotide/NM_009078.2?report=genbank&log$=nuclalign&blast_rank=13&RID=DV47TVH3014
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=575403039
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=326439038
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1408287183
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=459352740
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=227116290
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=6755203
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 Supplemental Table S2. Schematic distribution of “May” peptidomic samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Footnotes: A total of 20 µg of peptides were extracted from inguinal adipose tissue (n = 5 for 

each group); 5 µg of peptides from each group were labeled with isotope, as follows:  

 Light 1: Add 28 Da of mass per each amino group (N-terminal) and/or Lys residue(s): 

chemical formula of isotope = (CH3)2–N–R  

 Light 2: Add 30 Da of mass per each amino group (N-terminal) and/or Lys residue(s): 

chemical formula of isotope = (CDH2)2–N–R 

 Intermediary: Add 32 Da of mass per each amino group (N-terminal) and/or Lys 

residue(s): chemical formula of isotope = (CHD2)2–N–R  

 Heavy: Add 36 Da of mass per each amino group (N-terminal) and/or Lys residue(s): 

chemical formula of isotope = (13CD3)2–N–R 

Samples are from male WT or THOP1−/− mice (PROTX gene knockout animals on C57BL6 

genetic background). 

For each experimental group, there were 5 animals, and each group was treated according to 4 

different protocols (SD or HD, WT or THOP1−/−), and all were labeled in duplicates (labeling 

was done in “forward” and “reverse” for each group): 

 Group WT/SD, n = 5 

 Group WT/HD, n = 5 

 Group THOP1−/−/SD, n = 5 

 Group THOP1−/−/HD, n = 5

 Samples Light 1  Light 2 Intermediary Heavy 

May 1 WT/SD WT/HD THOP1−/−/SD THOP1−/−/HD 

May 2 THOP1−/−/HD THOP1−/−/SD WT/HD WT/SD 

May 3 WT/HD WT/SD THOP1−/−/HD THOP1−/−/SD 

May 4 THOP1−/−/SD THOP1−/−/HD WT/SD WT/HD 

May 5 WT/SD WT/HD THOP1−/−/SD THOP1−/−/HD 

May 6 THOP1−/−/HD THOP1−/−/SD WT/HD WT/SD 

May 7 WT/HD WT/SD THOP1−/−/HD THOP1−/−/SD 

May 8 THOP1−/−/SD THOP1−/−/HD WT/SD WT/HD 

May 9 WT/SD WT/HD THOP1−/−/SD THOP1−/−/HD 

May 10 THOP1−/−/HD THOP1−/−/SD WT/HD WT/SD 
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Supplemental Table S3. Complete data analyses for the identified intracellular peptides  
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Supplemental Fig. S1. Gewehr et al. 

 

 

Supplemental Figure S1. Quantification of lipid content in animal feces: (A) before diet 

started, (B) after 6 weeks of the diet, (C) after 12 weeks of the diet, and (D) after 24 weeks of 

the diet. Determination of the lipid content in animal feces was performed by extraction using 

an organic solvent (n = 4). Results are expressed as mean ± SEM. Statistical analyses were 

performed using Student’s unpaired t-test (n = 4).
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Supplemental Fig S2. Gewehr et al. 

 

Supplemental Figure S2. Pre-prandial insulin levels of female (A,C) and male (B,D) mice, 

WT or THOP1−/−, were evaluated in animals fasted for 10 h (A,B) or 4 h (C,D). Experimental 

details are shown in the Methods section. Note that no differences were observed in the insulin 

levels among WT or THOP1−/− mice (n = 3–4). 
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Supplemental Figure S3. Gewehr et al. 

 

 

 

 

Supplemental Figure S3. Western blots show immunoreactivity for THOP1 and beta-actin on 

adipose (A) and liver (B) tissue homogenates from WT animals. Note, no differences were 

observed in THOP1 expression levels among the groups (n = 4). M, male; F, female. Results 

are expressed as mean ± SEM. Statistical analyses were conducted using Student’s unpaired t-

test. One letter, p ≤ 0.05; a, female WT/SD vs. male WT/SD; b, female WT/HD vs. male 

WT/HD (n = 4).
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Supplemental Figure S4. Gewehr et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Figure S4. Adiponectin levels of female (A) and male (B) mice were evaluated 

after 10 h of food restriction (pre-prandial). Experimental details are shown in the Methods 

section. Note that no differences were observed in adiponectin levels among the WT or 

THOP1−/− groups (n = 6–9).



Thimet oligopeptidase knockout mice 

8 

 

Supplemental Fig S5. Gewehr et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Figure S5. Resting energy metabolism of WT (black lanes) or THOP1−/− (red 

lanes) male mice across 24 h. Panels: (A,B) spontaneous locomotor activity; (C,D) heat 

production; (E,F) VCO2 (mL/kg/h) production; (G,H) VO2 (mL/kg/h) consumption; (I,J) 

respiratory exchange ratios (RER). Panels: (A,C,E,G,I) mice were fed an SD; (B,D,F,H,J) mice 

were fed a HD. Statistical analyses are shown in Fig 5 (n = 4). Note that an RER of 0.7 indicates 

that fat is the predominant fuel source, a value of 1.0 is indicative of carbohydrate being the 

predominant fuel source, and a value between 0.7 and 1.0 suggests a mix of both fat and 

carbohydrate (Kenney, W. Larry. (2012). Physiology of sport and exercise. Wilmore, Jack H., 

1938–2014., Costill, David L., Wilmore, Jack H., 1938–2014. 5th ed., Champaign, IL: Human 

Kinetics. pp. 117–118. ISBN 9780736094092).
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Supplemental Fig S6. Gewehr et al. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Figure S6. Schematic representation to illustrate the semi-quantitative peptidomic 

analyses. Experimental details are presented in the Methods section. 

 

 


