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Table S1. Compositions of AIN-93M diet and 60% high-fat diet.

Ingredient AIN-93M diet 60% high-fat diet
Casein, g 14.00 14.00
L-Cystine, g 0.18 0.18
Corn starch, g 46.57 13.57
Maltodextrin, g 15.50 15.50
Sucrose, g 10.00 10.00
Cellulose, g 5.00 5.00
Soybean oil, g 4.00 37.00
Mineral mix, g 3.50 3.50
Vitamin mix, g 1.00 1.00
Choline bitartrate, g 0.25 0.25
Antioxidants, g 10.00 10.00
Total, g 100.00 100.00
Fat energy, % 10.00 60.00

Energy, kcal/g 3.60 5.50




Figure S1. Dietary and energy intake among the three groups during the intervention period.

20 4
) § 15 4 o4\
> = ¢ 2\
E - é
— 2_ © *
o =
S E £ |
w1 &
2
0|||||||\|||||||\L”0¥IIIIIWIIIIIIIII
012345678 9210111213141516 01234567 8 910111213141516

Study (week) Study (week)



Figure S2. GSVA analysis of kidney tissue.

KEGG pathway level 1
Bl Environmental Information Processing
Bl Metabolism
Bl Genetic Information Processing
Bl Human disease

N Organismal Systems
I Cellular Processes

FoxO signaling pathway
Alanine. aspartate and glutamats

metabolism

Amino sugar and nuclectide
sugar matabalism

C-type leclin receplar signaling
pathway

Apoptosis

Agzoorbate and aldarate

metabalism

B el receplor signaling pathway

-~ DNA replication

4.00

3.00 Fanconi anemia pathway
2.00 Galactose metabolism

" |_rAmino sugar and nucleotide sugar

Apelin signaling pathway
Fanconi anemia pathway
Homolegous recombination
Biotin metabalism

i Galactose metabolism
; _j'T cell receptor signaling pathway
=—Chemokine signaling pathway

B cell receptor signaling pathway
AMPK signaling pathway
Lysosome

Apoptosis

FoxQ signaling pathway

Steroid hormone biesynthesis
Ascorbate and aldarate metabolism

Othar types of O-ghcan

biosynthesis
X D-Glutaming and D-glutamate
metabolism

Biatin metabolism

Fanconi anemia pathway
Hamologous recombination

Chemokine signaling
pathway

DNA replication

Preximal tubule bicarbonate
reclamation

Other types of O-glycan biosynthesis

C-type lectin receptor signaling pathway

Alanine, aspartate and glutamate metabolism

Proximal tubule bicarbonate reclamation
D-Glutamine and D-glutamate metabolism

<
Gikdiigm % 1.00 Homologous recombination
] : 7 ;
5 0.00 - DNA replication
3 C-type lectin receptor signaling pathway
= -1.00
2

Biotin metabolism

-2.00 “ Apoptasis

-3.00 n Dther types of O-glycan biosynthesis
i Steroid hormone biosynthesis
- Ascorbate and aldarate metabolism
- B cell receptor signaling pathway
|—"‘ FoxO signaling pathway
| Chemokine signaling pathway
Lysasome
AMPK signaling pathway
T ¢zl receptor signaling pathway
Amine sugar and nucleotide sugar metabolism
Apelin signaling pathway
- Alanine, aspartate and glutamate metabolism
- Proximal tubule bicarbonate reclamation
- D-Glutamine and D-glutamate metabalism

‘Ascorbate and aldarate
. . metabolism
Proximal tubule bicarbonate B
reclamation

Galactose metabolism

AMPEK signaling pathway D-Glutavrr;igtaasglc_:sgglutamam
Other types of O-glycan

Fox( signaling pathway hiosynthesis

Steroid hamone
biosynthesis

Biatin metabolism

C-type lectin receptor signaling
Lysosome pathway

T cell recepter signaling pathway B cell receptor signaling pathway

Chermokine signaling pathway Apelin signaling pathway



Figure S3. GSVA analysis of colon tissue.
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Figure S4. GSVA analysis of muscle tissue.
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Figure S5. GSVA analysis of heart tissue.
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Figure S6. GSVA analysis of liver tissue.
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Figure S7. The top 5 significant GO terms enriched in rescue DEGs in each tissue by

low dose MK-7 intervention (left) and Venn diagrams show the overlapping rescue

DEGs among six groups (right).
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Figure S8. Top 5 significant GO terms enriched in rescue DEGs in each tissue by

high dose MK-7 intervention (left) and Venn diagrams show the overlapping rescue

DEGs among six groups (right).
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Figure S9. Venn diagram shows the overlapping rescue DEGs between LVK Rescue DEGs and HVK Rescue DEGs.
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Figure S10. Changes in core regulatory transcription factors during obesity and high dose MK-7 intervention. (A) Heatmap shows the activity of
the regulatory transcription factor networks (regulon). Core (top 5 significant differential networks or top 5 size of the differential networks)
regulons are highlighted with two different colors. Red represents the upregulated activity of the regulon compared to HF group and blue
represents the downregulated activity of the regulon compared to HF group. (B) Bar plot shows the amount of significant differential regulons in
HVK group compared with the HF group. Venn diagram (left) shows the overlapping upregulated regulons among 6 tissues and Venn diagram
(right) shows the overlapping downregulated regulons among 6 tissues. Dot plot (top) shows the GO terms enriched in upregulated regulons in

each tissue and dot plot (bottom) shows the GO terms enriched in downregulated regulons in each tissue.
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Figure S11. Erased tissue-tissue ligand-receptor pairs upon low-dose MK-7 intervention (LVK).
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Kidney Brain DIl - Notchz Kidney Brain  Efhab - Ephb2 Kidney Calan H2-m& - CdBa Kidney Heart Jagl - Notch2
Kidney Heart Dil1 - Netch2 Kidney Colon Efnad - Ephb2 Brain Heart HZz-m5 - Cdda Kidney Muscle Jag1 - Notch4
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Brain  Liver Dil1 - Notch2 Heart Colon Efnb2 - Ephb3 Colon Kidney H2-oa - Cdd Brain Kidney Jam2 - {ltga3+ltgb1)
Kidney Liver DIl - Notch2 Brain Heart Efnb2 - Ephb3 Colon  Liver Hz-oa - Cd4 Brain  Kidney Jam2 -Fr
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Heart Heart DIl - Notch3 Caolon  Heart Entpd! - AdoraZa Colon  Liver H2-ob - Cd4 Colon  Brain  Llcam - (ltgad+IkghT)
Kidney Heart DIl - Noteh3 Kidney Heart Entpd1 - AdoraZa Muscle Calon  H2-g1 - CdB8a Brain  Heart Llcam - (ltgav+itgh3)
Muscle Heart Dil1 - Notch3 Kidney Brain Entpd1 - Adorazb Heart Colon H2Z-g1 - Cd8b1 Colon  Heart Licam - {ltgav+itgh3)
Kidney Muscle Dll1 - Notch3 Brain Kidney Entpd1 - AdoraZb Colon Heart H2-g1 - Cd8b1 Brain Muscle Licam - {ltgav+itgb3)
Brain Heart DIl - Notchd Brain  Brain Entpd1 - Tmigd3 Liver Kidney H2-g1 - Cd8 Kidney Brain Licam - Licam
Colon Heart Dil1 - Notchd Calon  Brain  Entpd1 - Tmigd3 Colon  Calon  HZ-g10 - CdBa Brain  Kidney Licam - L1cam
Heart Heart Dil1 - Notchd Kidney Brain Entpd1 - Tmigd3 Liver Heart H2-g10 - Cdgbi Heart Colon Lok - (CdBa+Cd8b1)
Kidney Heart DIl - Notchd Liver Brain Entpd! - Tmigd3 Colon Muscle H2-g2 -Cd8a Colon  Heart  Leck - (CdB8a+Cd8b1)
Muscle Hearl Dil1 - Netchd Muscle Brain  Entpdl - Tmigd3 Hearl Kidney HZ2-g4 - Cdih Brain  Liver Lrred - Ning2
Kidney Kidney DIl - Notchd Kidney Brain Fi1r - Jam2 Liver Kidney H2-q7 - Cd8b1 Muscle Kidnay Mpz - Mpz
Heart Liver Dli4 - Notch1 Liver Kidney F11r - Jam3 Muscle Colon H2-t10 - Cddb1 Kidney Muscle WMpz - Mpz
Caolon Heart Dil4 - Notch2 Liver Colon Gm10499 - Cd8a Liver  Kidney H2-410 - Cd8b1 Brain  Brain Mpzl1 - Mpzl1
Muscle Brain Dsgilc - Dsc3d Liver Colon Gm10499 - Cdbil Colon  Kidney H2-t22 - Cd&b1 Brain  Heart MNcam1 - Llcam
Liver Heart Dsgic - Dsc3 Kidney Heartt Gm11127 - Cd8a Liver Kidney H2-t23 - Cdéb1 Brain  Heart Mcam2 - L1cam
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Figure S12. Erased tissue-tissue ligand-receptor pairs upon high-dose MK-7 intervention (LVK).
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Figure S13. The immune microenvironment in each tissue analyzed by immune landscape analysis.
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