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Figure 2 GP alleviates UUO mice kidney fibrosis.
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Figure 3 GP ameliorates renal fibrosis by meditating glycolysis
Figure 3F HK2

60KDa

60KDa

60KDa

100KDa



Figure 3F p-STAT3
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Figure 3F STAT3
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Figure 3F α-Tubulin

Figure 4 Effects of GP on EMT in TGF-β1-treated HK-2 cells
Figure 4D Collagen Ⅰ
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Figure 4D α-SMA
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Figure 4D α-Tubulin
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Figure 4E E-cadherin

Figure 4E Vimentin

Figure 4E β-actin

150KD

45KDa

35KDa

45KDa

45KDa

150KD



Figure 5 GP blocked the glycolysis and enhances FAO in vitro
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Figure5C P-STAT3
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Figure5C α-Tubulin
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Figure 5DACOX1

Figure 5D CPT1

Figure 5D β-Actin
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Figure 6 GP ameliorates renal fibrosis by meditating glycolysis through the
STAT3-HK2 pathway

Figure 6E CollagenⅠ
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Figure 6E P-STAT3
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Figure 6E STAT3
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Figure 6E α-Tubulin
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Supplementary table1
Table 1 The primer sequences used for RT-qPCR

Gene Species Primer sequence 5'-3' （Up：Forward，Down： Reverse）

Collagen Ⅰ Mouse GACGCCATCAAGGTCTACTG
ACGGGAATCCATCGGTCA

-SMA Mouse ACTGGGACGACATGGAAAAG
GTTCAGTGGTGCCTCTGTCA

Fibronectin Mouse ATCATAGTGGAGGCACTGCAGAA
GGTCAAAGCATGAGTCATCTGTAGG

HK2 Mouse TACCACACACCCTACAGCAG
CTCGGGAATGGCGTAGATCT

PKM2 Mouse GCTCTAGGTATCGCAGCAGG
GTAAGCGTTGTCCAGGGTGA

PFKM Mouse CATCGCCGTGTTGACCTCT
CCCGTGAAGATACCAACTCGG

-actin Mouse CATTGCGACAGGATGCAGAAGG
TGCTGGAAGGTGGACAGTGAGG

Collagen Ⅰ Human TGACCTCAAGATGTGCCACT
ACCAGACATGCCTCTTGTCC

-SMA Human CTTGTTTGGGAAGCAAGTGGG
GATTCCTGACAGTGCTTGGC

STAT3 Human GAGAATCGTGGAGCTGTTTAG
GACCAGCAACCTGACTTTAG

HK2 Human GTGAATCGGAGAGGTCCCAC
GCTAACTTCGGCCACAGGAT

-actin Human TCACCATTGGCAATGAGCGG
AGTTTCGTGGATGCCACAG
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94(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617
(Ighm);ENSMUSG00000073411(H2-D1);ENSMUSG00000035929(H2-Q8);ENSMUSG00000073409(H2-Q8);ENSMUSG00000060550(H2-Q7);ENSMUSG00000056116(H2-Q10);ENSMUSG00000079491(H2-T23);ENSMUSG00000076928
(Tcra);ENSMUSG00000000817(Faslg);ENSMUSG00000015437(Gzmb);ENSMUSG00000061232(H2-K1)
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ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000000409(Lck);ENSMUSG00000030742(Lat);ENSMUSG00000023274(Cd4);ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUS
G00000076928(Tcra);ENSMUSG00000002033(Cd3g);ENSMUSG00000032094(Cd3d);ENSMUSG00000032093(Cd3e);ENSMUSG00000005763(Cd247);ENSMUSG00000026117(Zap70)

Metabolis
m

Metabolism
of other
amino acids

beta-Alanine
metabolism

7 33
0.00208

4776
1.51E
-02

ko00
410

ENSMUSG00000033308(Dpyd);ENSMUSG00000022853(Ehhadh);ENSMUSG00000057880(Abat);ENSMUSG00000021238(Aldh6a1);ENSMUSG00000033427(Upb1);ENSMUSG00000026687(Aldh9a1);ENSMUSG00000029455(Aldh2)

Human
Diseases

Cardiovasc
ular disease

Diabetic
cardiomyopathy

23 214
0.00219

8936
1.56E
-02

ko05
415

ENSMUSG00000030244(Gys2);ENSMUSG00000000171(Sdhd);ENSMUSG00000055980(Irs1);ENSMUSG00000021577(Sdha);ENSMUSG00000038462(Uqcrfs1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000029632(Ndufa4);ENSM
USG00000025393(Atp5f1b);ENSMUSG00000025428(Atp5f1a);ENSMUSG00000023861(Mpc1);ENSMUSG00000063882(Uqcrh);ENSMUSG00000071715(Ncf4);ENSMUSG00000015340(Cybb);ENSMUSG00000002944(Cd36);ENSMUSG
00000016319(Slc25a5);ENSMUSG00000000563(Atp5pb);ENSMUSG00000035458(Tnni3);ENSMUSG00000033220(Rac2);ENSMUSG00000018770(Atp5mc3);ENSMUSG00000019577(Pdk4);ENSMUSG00000017737(Mmp9);ENSMUSG0



0000014956(PPP1CB);ENSMUSG00000040061(Plcb2)
Metabolis
m

Amino acid
metabolism

Tryptophan
metabolism

9 52
0.00227

9318
1.58E
-02

ko00
380

ENSMUSG00000032047(Acat1);ENSMUSG00000003809(Gcdh);ENSMUSG00000026348(Acmsd);ENSMUSG00000022853(Ehhadh);ENSMUSG00000003477(Inmt);ENSMUSG00000023832(Acat2);ENSMUSG00000024087(Cyp1b1);ENS
MUSG00000026687(Aldh9a1);ENSMUSG00000029455(Aldh2)

Metabolis
m

Lipid
metabolism

Primary bile acid
biosynthesis

5 18
0.00261

683
1.78E
-02

ko00
120

ENSMUSG00000028603(Scp2);ENSMUSG00000024507(Hsd17b4);ENSMUSG00000039519(Cyp7b1);ENSMUSG00000021751(Acox2);ENSMUSG00000038641(Akr1d1)

Human
Diseases

Infectious
disease:
parasitic

Chagas disease 14 108
0.00293

9609
1.95E
-02

ko05
142

ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000039936(Pik3cd);ENSMUSG00000024401(Tnf);ENSMUSG00000076928(Tcra);ENSMUSG00000000817(Faslg);ENSMUSG00000036896(C1qc);ENSM
USG00000002033(Cd3g);ENSMUSG00000032094(Cd3d);ENSMUSG00000032093(Cd3e);ENSMUSG00000005763(Cd247);ENSMUSG00000037411(Serpine1);ENSMUSG00000035042(Ccl5);ENSMUSG00000040061(Plcb2)

Human
Diseases

Cardiovasc
ular disease

Lipid and
atherosclerosis

23 221
0.00331

8928
2.14E
-02

ko05
417

ENSMUSG00000058927(Cycs);ENSMUSG00000021270(Hsp90aa1);ENSMUSG00000024122(Pdpk1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000024401(Tnf);ENSMUSG00000021116(EIF2S1);ENSMUSG00000025980(Hspd1);EN
SMUSG00000071715(Ncf4);ENSMUSG00000020609(Apob);ENSMUSG00000015340(Cybb);ENSMUSG00000000817(Faslg);ENSMUSG00000002944(Cd36);ENSMUSG00000022414(Tab1);ENSMUSG00000066097(Cyp2j6);ENSMUSG0
0000052914(Cyp2j6);ENSMUSG00000052520(Cyp2j5);ENSMUSG00000032080(Apoa4);ENSMUSG00000024030(Abcg1);ENSMUSG00000025888(Casp1);ENSMUSG00000017737(Mmp9);ENSMUSG00000025498(Irf7);ENSMUSG00000
035042(Ccl5);ENSMUSG00000040061(Plcb2)

Organisma
l Systems

Digestive
system

Mineral
absorption

9 55
0.00338

9922
2.14E
-02

ko04
978

ENSMUSG00000029868(Trpv6);ENSMUSG00000011034(Slc5a1);ENSMUSG00000021565(Slc6a19);ENSMUSG00000040808(S100g);ENSMUSG00000033161(Atp1a1);ENSMUSG00000037434(Slc30a1);ENSMUSG00000026576(Atp1b1)
;ENSMUSG00000040907(Atp1a3);ENSMUSG00000006469(Slc34a3)

Cellular
Processes

Transport
and
catabolism

Peroxisome 12 87
0.00341

9407
2.14E
-02

ko04
146

ENSMUSG00000026664(Phyh);ENSMUSG00000028603(Scp2);ENSMUSG00000024507(Hsd17b4);ENSMUSG00000022853(Ehhadh);ENSMUSG00000031278(Acsl4);ENSMUSG00000027870(Hao2);ENSMUSG00000022679(Mpv17l);EN
SMUSG00000021751(Acox2);ENSMUSG00000025950(Idh1);ENSMUSG00000010651(Acaa1b);ENSMUSG00000027359(Slc27a2);ENSMUSG00000026189(Pecr)

Metabolis
m

Carbohydra
te
metabolism

Pentose and
glucuronate
interconversions

7 37
0.00413

2012
2.53E
-02

ko00
040

ENSMUSG00000021947(Cryl1);ENSMUSG00000058488(Kl);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a7c);ENSMUSG00000089943(Ugt1a5);ENSMUSG00000061906(Ugt2b17);ENSMUSG00000052131(Akr1b7)

Human
Diseases

Infectious
disease:
bacterial

Staphylococcus
aureus infection

25 252
0.00425

6688
2.56E
-02

ko05
150

ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000037649(H2-DMa);ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H2-DMb1);ENSMUSG00000073421(H2-Ab1);ENSMUSG000000365
94(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617
(Ighm);ENSMUSG00000035775(Krt20);ENSMUSG00000044748(Defb1);ENSMUSG00000015947(Fcgr1);ENSMUSG00000030830(Itgal);ENSMUSG00000076928(Tcra);ENSMUSG00000036896(C1qc);ENSMUSG00000048163(Selplg);EN
SMUSG00000000290(Itgb2);ENSMUSG00000061780(Cfd);ENSMUSG00000059089(Fcgr4);ENSMUSG00000026365(Cfh)

Human
Diseases

Immune
disease

Asthma 17 149
0.00434

7904
2.57E
-02

ko05
310

ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000037649(H2-DMa);ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H2-DMb1);ENSMUSG00000073421(H2-Ab1);ENSMUSG000000365
94(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617
(Ighm);ENSMUSG00000024401(Tnf);ENSMUSG00000076928(Tcra);ENSMUSG00000058715(Fcer1g)

Metabolis
m

Energy
metabolism

Oxidative
phosphorylation

16 139
0.00511

7034
2.97E
-02

ko00
190

ENSMUSG00000058927(Cycs);ENSMUSG00000020566(Atp6v1c2);ENSMUSG00000052459(Atp6v1a);ENSMUSG00000000171(Sdhd);ENSMUSG00000021577(Sdha);ENSMUSG00000038462(Uqcrfs1);ENSMUSG00000029632(Ndufa4);
ENSMUSG00000025393(Atp5f1b);ENSMUSG00000006269(ATP6V1B1);ENSMUSG00000025428(Atp5f1a);ENSMUSG00000063882(Uqcrh);ENSMUSG00000000563(Atp5pb);ENSMUSG00000018770(Atp5mc3);ENSMUSG00000038600
(Atp6v0a4);ENSMUSG00000026394(Atp6v1g3);ENSMUSG00000005553(Atp4a)

Human
Diseases

Infectious
disease:
parasitic

Leishmaniasis 20 192
0.00589

9215
3.36E
-02

ko05
140

ENSMUSG00000037649(H2-DMa);ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H2-DMb1);ENSMUSG00000073421(H2-Ab1);ENSMUSG00000036594(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG0000009507
9(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000026104(Stat1);ENSMUSG00000024401(Tnf);
ENSMUSG00000015947(Fcgr1);ENSMUSG00000071715(Ncf4);ENSMUSG00000015340(Cybb);ENSMUSG00000022414(Tab1);ENSMUSG00000000290(Itgb2);ENSMUSG00000059089(Fcgr4)

Metabolis
m

Metabolism
of other
amino acids

Glutathione
metabolism

10 71
0.00625

4693
3.43E
-02

ko00
480

ENSMUSG00000011179(Odc1);ENSMUSG00000032348(Gsta4);ENSMUSG00000074179(Gsta2);ENSMUSG00000057933(Gsta2);ENSMUSG00000025934(Gsta3);ENSMUSG00000051262(Nat8f7);ENSMUSG00000079495(Nat8f3);ENSM
USG00000030004(Nat8);ENSMUSG00000008540(Mgst1);ENSMUSG00000025950(Idh1)

Organisma
l Systems

Immune
system

Complement and
coagulation
cascades

12 94
0.00644

2905
3.43E
-02

ko04
610

ENSMUSG00000038224(Serpinf2);ENSMUSG00000028001(Fga);ENSMUSG00000033831(Fgb);ENSMUSG00000022912(Pros1);ENSMUSG00000031538(Plat);ENSMUSG00000039109(F13a1);ENSMUSG00000036896(C1qc);ENSMUSG
00000000290(Itgb2);ENSMUSG00000061780(Cfd);ENSMUSG00000026368(F13b);ENSMUSG00000026365(Cfh);ENSMUSG00000037411(Serpine1)

Organisma
l Systems

Digestive
system

Carbohydrate
digestion and
absorption

8 50
0.00646

6937
3.43E
-02

ko04
973

ENSMUSG00000011034(Slc5a1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000025877(Hk3);ENSMUSG00000033161(Atp1a1);ENSMUSG00000078650(G6pc);ENSMUSG00000026576(Atp1b1);ENSMUSG00000040907(Atp1a3);EN
SMUSG00000040061(Plcb2)

Organisma
l Systems

Digestive
system

Cholesterol
metabolism

8 50
0.00646

6937
3.43E
-02

ko04
979

ENSMUSG00000027070(Lrp2);ENSMUSG00000015568(Lpl);ENSMUSG00000020609(Apob);ENSMUSG00000002944(Cd36);ENSMUSG00000002985(Apoe);ENSMUSG00000032081(Apoc3);ENSMUSG00000032080(Apoa4);ENSMUS
G00000017754(Pltp)



Metabolis
m

Metabolism
of cofactors
and
vitamins

Pantothenate and
CoA biosynthesis

5 22
0.00667

022
3.43E
-02

ko00
770

ENSMUSG00000033308(Dpyd);ENSMUSG00000033610(Pank1);ENSMUSG00000037370(Enpp1);ENSMUSG00000033427(Upb1);ENSMUSG00000029455(Aldh2)

Organisma
l Systems

Excretory
system

Proximal tubule
bicarbonate
reclamation

5 22
0.00667

022
3.43E
-02

ko04
964

ENSMUSG00000033161(Atp1a1);ENSMUSG00000026576(Atp1b1);ENSMUSG00000060961(Slc4a4);ENSMUSG00000040907(Atp1a3);ENSMUSG00000020321(Mdh1)

Environm
ental
Informatio
n
Processing

Signal
transductio
n

TNF signaling
pathway

14 120
0.00759

4102
3.69E
-02

ko04
668

ENSMUSG00000054072(Iigp1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000024401(Tnf);ENSMUSG00000055994(Nod2);ENSMUSG00000078922(Tgtp1);ENSMUSG00000078921(Tgtp1);ENSMUSG00000078920(Tgtp1);ENSMUS
G00000022414(Tab1);ENSMUSG00000053175(Bcl3);ENSMUSG00000014599(Csf1);ENSMUSG00000018899(Irf1);ENSMUSG00000034855(Cxcl10);ENSMUSG00000017737(Mmp9);ENSMUSG00000035042(Ccl5)

Organisma
l Systems

Immune
system

Leukocyte
transendothelial
migration

14 120
0.00759

4102
3.69E
-02

ko04
670

ENSMUSG00000056917(Sipa1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000050520(Cldn8);ENSMUSG00000030830(Itgal);ENSMUSG00000020395(Itk);ENSMUSG00000038148(Cldn16);ENSMUSG00000021823(Vcl);ENSMUSG
00000071715(Ncf4);ENSMUSG00000015340(Cybb);ENSMUSG00000033220(Rac2);ENSMUSG00000067818(Myl9);ENSMUSG00000000290(Itgb2);ENSMUSG00000017737(Mmp9);ENSMUSG00000070473(Cldn3)

Metabolis
m

Xenobiotics
biodegradat
ion and
metabolism

Drug metabolism
- cytochrome
P450

10 73
0.00761

2231
3.69E
-02

ko00
982

ENSMUSG00000032348(Gsta4);ENSMUSG00000074179(Gsta2);ENSMUSG00000057933(Gsta2);ENSMUSG00000025934(Gsta3);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a7c);ENSMUSG00000089943(Ugt1a5);E
NSMUSG00000040170(Fmo2);ENSMUSG00000008540(Mgst1);ENSMUSG00000061906(Ugt2b17)

Organisma
l Systems

Excretory
system

Endocrine and
other
factor-regulated
calcium
reabsorption

9 62
0.00762

7964
3.69E
-02

ko04
961

ENSMUSG00000036899(Trpv5);ENSMUSG00000063903(Klk1);ENSMUSG00000033161(Atp1a1);ENSMUSG00000058488(Kl);ENSMUSG00000026576(Atp1b1);ENSMUSG00000040907(Atp1a3);ENSMUSG00000047126(Cltc);ENSMU
SG00000028222(Calb1);ENSMUSG00000040061(Plcb2)

Environm
ental
Informatio
n
Processing

Signaling
molecules
and
interaction

Viral protein
interaction with
cytokine and
cytokine receptor

12 97
0.00825

6688
3.92E
-02

ko04
061

ENSMUSG00000024401(Tnf);ENSMUSG00000044244(IL20RB);ENSMUSG00000050232(Cxcr3);ENSMUSG00000044337(Ackr3);ENSMUSG00000068227(Il2rb);ENSMUSG00000014599(Csf1);ENSMUSG00000029417(Cxcl9);ENSMU
SG00000034855(Cxcl10);ENSMUSG00000060183(Cxcl11);ENSMUSG00000094065(Ccl21b);ENSMUSG00000094686(Ccl21a);ENSMUSG00000035042(Ccl5)

Human
Diseases

Infectious
disease:
viral

Hepatitis C 18 172
0.00834

6493
3.92E
-02

ko05
160

ENSMUSG00000058927(Cycs);ENSMUSG00000034459(Ifit1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000000386(Mx1);ENSMUSG00000024401(Tnf);ENSMUSG00000050520(Cldn8);ENSMUSG0
0000021116(EIF2S1);ENSMUSG00000040033(Stat2);ENSMUSG00000038148(Cldn16);ENSMUSG00000000817(Faslg);ENSMUSG00000034855(Cxcl10);ENSMUSG00000032661(Oas3);ENSMUSG00000029605(Oas1b);ENSMUSG00000
066861(Oas1a);ENSMUSG00000052776(Oas1a);ENSMUSG00000070473(Cldn3);ENSMUSG00000025498(Irf7)

Human
Diseases

Immune
disease

Primary
immunodeficienc
y

17 160
0.00882

0799
4.08E
-02

ko05
340

ENSMUSG00000000409(Lck);ENSMUSG00000053044(Cd8b);ENSMUSG00000053977(Cd8a);ENSMUSG00000037321(Tap1);ENSMUSG00000024339(Tap2);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUS
G00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000023274(Cd4);ENSMUSG00000105906(IGLC1);ENSMUSG00000022504(Ciita);ENSMUSG0000003
2094(Cd3d);ENSMUSG00000032093(Cd3e);ENSMUSG00000026117(Zap70)

Metabolis
m

Lipid
metabolism

Steroid hormone
biosynthesis

12 99
0.00967

2296
4.41E
-02

ko00
140

ENSMUSG00000068086(Cyp2d9);ENSMUSG00000033715(Akr1c9);ENSMUSG00000095388(Hsd3b4);ENSMUSG00000039519(Cyp7b1);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a7c);ENSMUSG00000089943(Ugt
1a5);ENSMUSG00000024087(Cyp1b1);ENSMUSG00000061906(Ugt2b17);ENSMUSG00000031891(Hsd11b2);ENSMUSG00000038641(Akr1d1);ENSMUSG00000027195(Hsd17b12)

Environm
ental
Informatio
n
Processing

Membrane
transport

ABC transporters 8 54
0.01029

408
4.63E
-02

ko02
010

ENSMUSG00000031333(Abcb7);ENSMUSG00000030249(Abcc9);ENSMUSG00000037321(Tap1);ENSMUSG00000024339(Tap2);ENSMUSG00000044748(Defb1);ENSMUSG00000029802(Abcg2);ENSMUSG00000024030(Abcg1);ENS
MUSG00000044749(Abca6)

Metabolis
m

Metabolism
of cofactors

Porphyrin
metabolism

7 44
0.01094

449
4.85E
-02

ko00
860

ENSMUSG00000025270(Alas2);ENSMUSG00000022742(Cpox);ENSMUSG00000031352(Hccs);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a7c);ENSMUSG00000089943(Ugt1a5);ENSMUSG00000061906(Ugt2b17)



and
vitamins

Human
Diseases

Cancer:
overview

Chemical
carcinogenesis -
reactive oxygen
species

22 232
0.01174

986
5.13E
-02

ko05
208

ENSMUSG00000000171(Sdhd);ENSMUSG00000032348(Gsta4);ENSMUSG00000074179(Gsta2);ENSMUSG00000024122(Pdpk1);ENSMUSG00000057933(Gsta2);ENSMUSG00000021577(Sdha);ENSMUSG00000052974(Cyp2f2);ENSM
USG00000038462(Uqcrfs1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000029632(Ndufa4);ENSMUSG00000033715(Akr1c9);ENSMUSG00000025393(Atp5f1b);ENSMUSG00000025934(Gsta3);ENSMUSG00000046959(Slc26a1);EN
SMUSG00000025428(Atp5f1a);ENSMUSG00000063882(Uqcrh);ENSMUSG00000024087(Cyp1b1);ENSMUSG00000008540(Mgst1);ENSMUSG00000016319(Slc25a5);ENSMUSG00000000563(Atp5pb);ENSMUSG00000018770(Atp5mc3)
;ENSMUSG00000020828(Pld2)

Organisma
l Systems

Digestive
system

Bile secretion 12 104
0.01403

736
6.04E
-02

ko04
976

ENSMUSG00000079262(Slco1a6);ENSMUSG00000011034(Slc5a1);ENSMUSG00000063796(Slc22a8);ENSMUSG00000033161(Atp1a1);ENSMUSG00000029802(Abcg2);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a
7c);ENSMUSG00000089943(Ugt1a5);ENSMUSG00000061906(Ugt2b17);ENSMUSG00000026576(Atp1b1);ENSMUSG00000060961(Slc4a4);ENSMUSG00000040907(Atp1a3)

Metabolis
m

Global and
overview
maps

Biosynthesis of
amino acids

10 80
0.01420

876
6.04E
-02

ko01
230

ENSMUSG00000062070(Pgk1);ENSMUSG00000023262(Acy1);ENSMUSG00000020051(Pah);ENSMUSG00000023456(Tpi1);ENSMUSG00000063524(Eno1);ENSMUSG00000028179(Cth);ENSMUSG00000021125(Arg2);ENSMUSG000
00032294(Pkm);ENSMUSG00000025950(Idh1);ENSMUSG00000020475(Pgam2)

Metabolis
m

Carbohydra
te
metabolism

Starch and
sucrose
metabolism

6 36
0.01447

154
6.07E
-02

ko00
500

ENSMUSG00000030244(Gys2);ENSMUSG00000118623(Ganc);ENSMUSG00000022707(Gbe1);ENSMUSG00000025877(Hk3);ENSMUSG00000078650(G6pc);ENSMUSG00000037370(Enpp1)

Human
Diseases

Drug
resistance:
antineoplast
ic

Platinum drug
resistance

10 83
0.01807

264
7.49E
-02

ko01
524

ENSMUSG00000058927(Cycs);ENSMUSG00000032348(Gsta4);ENSMUSG00000074179(Gsta2);ENSMUSG00000024122(Pdpk1);ENSMUSG00000057933(Gsta2);ENSMUSG00000039936(Pik3cd);ENSMUSG00000025934(Gsta3);ENSM
USG00000000817(Faslg);ENSMUSG00000044303(Cdkn2a);ENSMUSG00000008540(Mgst1)

Human
Diseases

Infectious
disease:
viral

Human
papillomavirus
infection

30 359
0.01996

485
8.17E
-02

ko05
165

ENSMUSG00000020566(Atp6v1c2);ENSMUSG00000052459(Atp6v1a);ENSMUSG00000029304(Spp1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000055799(Tcf7l1);ENSMUSG00000025321(Itgb8);ENSMUSG00000026104(Stat1);E
NSMUSG00000000386(Mx1);ENSMUSG00000024401(Tnf);ENSMUSG00000073411(H2-D1);ENSMUSG00000035929(H2-Q8);ENSMUSG00000073409(H2-Q8);ENSMUSG00000060550(H2-Q7);ENSMUSG00000006269(ATP6V1B1);E
NSMUSG00000040033(Stat2);ENSMUSG00000056116(H2-Q10);ENSMUSG00000032294(Pkm);ENSMUSG00000079491(H2-T23);ENSMUSG00000001281(Itgb7);ENSMUSG00000000817(Faslg);ENSMUSG00000035692(Isg15);ENSMU
SG00000029561(Oasl2);ENSMUSG00000041827(Oasl1);ENSMUSG00000018899(Irf1);ENSMUSG00000038600(Atp6v0a4);ENSMUSG00000018486(Wnt9b);ENSMUSG00000061232(H2-K1);ENSMUSG00000026394(Atp6v1g3);ENSMU
SG00000000142(Axin2);ENSMUSG00000026971(Itgb6)

Metabolis
m

Energy
metabolism

Sulfur
metabolism

3 11
0.02104

987
8.44E
-02

ko00
920

ENSMUSG00000068874(Selenbp1);ENSMUSG00000024899(Papss2);ENSMUSG00000026617(Bpnt1)

Organisma
l Systems

Endocrine
system

Thyroid hormone
synthesis

9 73
0.02116

91
8.44E
-02

ko04
918

ENSMUSG00000061808(Ttr);ENSMUSG00000020651(Slc26a4);ENSMUSG00000027070(Lrp2);ENSMUSG00000019762(Iyd);ENSMUSG00000033161(Atp1a1);ENSMUSG00000020368(Canx);ENSMUSG00000026576(Atp1b1);ENSMUS
G00000040907(Atp1a3);ENSMUSG00000040061(Plcb2)

Organisma
l Systems

Immune
system

C-type lectin
receptor signaling
pathway

12 113
0.02547

335
1.00E
-01

ko04
625

ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000024401(Tnf);ENSMUSG00000040033(Stat2);ENSMUSG00000051906(CD209L2);ENSMUSG00000053175(Bcl3);ENSMUSG00000023411(Nfatc4);ENSM
USG00000018899(Irf1);ENSMUSG00000031494(Cd209a);ENSMUSG00000058715(Fcer1g);ENSMUSG00000025888(Casp1);ENSMUSG00000018819(Lsp1)

Organisma
l Systems

Immune
system

Chemokine
signaling
pathway

18 194
0.02595

93
1.01E
-01

ko04
062

ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000020143(Dock2);ENSMUSG00000040033(Stat2);ENSMUSG00000020395(Itk);ENSMUSG00000024858(Grk2);ENSMUSG00000050232(Cxcr3);ENSMUS
G00000033220(Rac2);ENSMUSG00000029417(Cxcl9);ENSMUSG00000034855(Cxcl10);ENSMUSG00000060183(Cxcl11);ENSMUSG00000048521(Cxcr6);ENSMUSG00000094065(Ccl21b);ENSMUSG00000094686(Ccl21a);ENSMUSG0
0000060216(Arrb2);ENSMUSG00000038811(Gngt2);ENSMUSG00000035042(Ccl5);ENSMUSG00000040061(Plcb2)

Organisma
l Systems

Digestive
system

Gastric acid
secretion

9 76
0.02679

883
1.03E
-01

ko04
971

ENSMUSG00000041248(Kcnj1);ENSMUSG00000034987(Hrh2);ENSMUSG00000033161(Atp1a1);ENSMUSG00000026576(Atp1b1);ENSMUSG00000040907(Atp1a3);ENSMUSG00000005553(Atp4a);ENSMUSG00000044708(Kcnj10);E
NSMUSG00000051497(Kcnj16);ENSMUSG00000040061(Plcb2)

Organisma
l Systems

Immune
system

Intestinal immune
network for IgA
production

16 168
0.02792

612
1.05E
-01

ko04
672

ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000037649(H2-DMa);ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H2-DMb1);ENSMUSG00000073421(H2-Ab1);ENSMUSG000000365
94(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617
(Ighm);ENSMUSG00000076928(Tcra);ENSMUSG00000001281(Itgb7)

Organisma
l Systems

Immune
system

Natural killer cell
mediated
cytotoxicity

21 238
0.02805

098
1.05E
-01

ko04
650

ENSMUSG00000000409(Lck);ENSMUSG00000030742(Lat);ENSMUSG00000005696(Sh2d1a);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMU
SG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000039936(Pik3cd);ENSMUSG00000024401(Tnf);ENSMUSG00000030830(Itgal);ENSMUSG00000030149(Klrk1);ENSMUSG00000000817(Faslg);ENSMUSG000000
15437(Gzmb);ENSMUSG00000033220(Rac2);ENSMUSG00000005763(Cd247);ENSMUSG00000026117(Zap70);ENSMUSG00000000290(Itgb2);ENSMUSG00000059089(Fcgr4);ENSMUSG00000058715(Fcer1g)

Metabolis
m

Amino acid
metabolism

Lysine
degradation

8 65
0.02917

818
1.08E
-01

ko00
310

ENSMUSG00000032047(Acat1);ENSMUSG00000035878(Hykk);ENSMUSG00000003809(Gcdh);ENSMUSG00000022853(Ehhadh);ENSMUSG00000029695(Aass);ENSMUSG00000023832(Acat2);ENSMUSG00000026687(Aldh9a1);ENS
MUSG00000029455(Aldh2)

Organisma Immune Toll-like receptor 11 103 0.03048 1.12E ko04 ENSMUSG00000029304(Spp1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000024401(Tnf);ENSMUSG00000022414(Tab1);ENSMUSG00000029417(Cxcl9);ENSMUSG00000034855(Cxcl10);ENSMUS



l Systems system signaling
pathway

748 -01 620 G00000060183(Cxcl11);ENSMUSG00000044827(Tlr1);ENSMUSG00000025498(Irf7);ENSMUSG00000035042(Ccl5)

Organisma
l Systems

Digestive
system

Fat digestion and
absorption

6 44
0.03595

977
1.30E
-01

ko04
975

ENSMUSG00000032047(Acat1);ENSMUSG00000020609(Apob);ENSMUSG00000023832(Acat2);ENSMUSG00000002944(Cd36);ENSMUSG00000032080(Apoa4);ENSMUSG00000030747(Dgat2)

Human
Diseases

Cancer:
overview

Chemical
carcinogenesis -
DNA adducts

10 93
0.03654

056
1.30E
-01

ko05
204

ENSMUSG00000032348(Gsta4);ENSMUSG00000074179(Gsta2);ENSMUSG00000057933(Gsta2);ENSMUSG00000025934(Gsta3);ENSMUSG00000090175(Ugt1a9);ENSMUSG00000090124(Ugt1a7c);ENSMUSG00000089943(Ugt1a5);E
NSMUSG00000024087(Cyp1b1);ENSMUSG00000008540(Mgst1);ENSMUSG00000061906(Ugt2b17)

Human
Diseases

Infectious
disease:
viral

Coronavirus
disease -
COVID-19

30 378
0.03676

106
1.30E
-01

ko05
171

ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000028001(Fga);ENSMU
SG00000033831(Fgb);ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000000386(Mx1);ENSMUSG00000024401(Tnf);ENSMUSG00000040033(Stat2);ENSMUSG00000015340(Cybb);ENSMUSG000000391
09(F13a1);ENSMUSG00000036896(C1qc);ENSMUSG00000035692(Isg15);ENSMUSG00000045128(Rpl18a);ENSMUSG00000030432(Rpl28);ENSMUSG00000027951(Adar);ENSMUSG00000061780(Cfd);ENSMUSG00000034855(Cxcl10
);ENSMUSG00000025794(Rpl14);ENSMUSG00000032661(Oas3);ENSMUSG00000029605(Oas1b);ENSMUSG00000066861(Oas1a);ENSMUSG00000052776(Oas1a);ENSMUSG00000026368(F13b);ENSMUSG00000025888(Casp1);ENS
MUSG00000078193(Rpl35)

Human
Diseases

Infectious
disease:
bacterial

Yersinia infection 22 262
0.04028

679
1.41E
-01

ko05
135

ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000000409(Lck);ENSMUSG00000030742(Lat);ENSMUSG00000053044(Cd8b);ENSMUSG00000053977(Cd8a);ENSMUSG00000057672(Pkn1);ENSMUS
G00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG00000076614(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000023274(Cd4);ENSMUSG00000
039936(Pik3cd);ENSMUSG00000024401(Tnf);ENSMUSG00000076928(Tcra);ENSMUSG00000022414(Tab1);ENSMUSG00000033220(Rac2);ENSMUSG00000026117(Zap70);ENSMUSG00000025888(Casp1);ENSMUSG00000073982(R
HOG)

Organisma
l Systems

Endocrine
system

Ovarian
steroidogenesis

8 70
0.04283

106
1.49E
-01

ko04
913

ENSMUSG00000033715(Akr1c9);ENSMUSG00000095388(Hsd3b4);ENSMUSG00000052392(Acot4);ENSMUSG00000021228(Acot3);ENSMUSG00000024087(Cyp1b1);ENSMUSG00000066097(Cyp2j6);ENSMUSG00000052914(Cyp2j6)
;ENSMUSG00000052520(Cyp2j5)

Metabolis
m

Metabolism
of
terpenoids
and
polyketides

Terpenoid
backbone
biosynthesis

4 24
0.04353

272
1.49E
-01

ko00
900

ENSMUSG00000032047(Acat1);ENSMUSG00000023068(Nus1);ENSMUSG00000023832(Acat2);ENSMUSG00000058258(Idi1)

Human
Diseases

Infectious
disease:
viral

Herpes simplex
virus 1 infection

41 556
0.04650

833
1.58E
-01

ko05
168

ENSMUSG00000058927(Cycs);ENSMUSG00000024610(Cd74);ENSMUSG00000062012(Zfp13);ENSMUSG00000074158(Znf431);ENSMUSG00000050954(ZNF169);ENSMUSG00000037649(H2-DMa);ENSMUSG00000095362(Znf431);
ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H2-DMb1);ENSMUSG00000037321(Tap1);ENSMUSG00000024339(Tap2);ENSMUSG00000073421(H2-Ab1);ENSMUSG00000036594(H2-Aa);ENSMUSG00000060586(H2-
Eb1);ENSMUSG00000039936(Pik3cd);ENSMUSG00000026104(Stat1);ENSMUSG00000024401(Tnf);ENSMUSG00000073411(H2-D1);ENSMUSG00000026222(Sp100);ENSMUSG00000035929(H2-Q8);ENSMUSG00000073409(H2-Q8);
ENSMUSG00000060550(H2-Q7);ENSMUSG00000021116(EIF2S1);ENSMUSG00000040033(Stat2);ENSMUSG00000036986(Pml);ENSMUSG00000056116(H2-Q10);ENSMUSG00000079491(H2-T23);ENSMUSG00000000817(Faslg);EN
SMUSG00000022414(Tab1);ENSMUSG00000060802(B2m);ENSMUSG00000046718(Bst2);ENSMUSG00000058447(ZNF566);ENSMUSG00000024308(Tapbp);ENSMUSG00000061232(H2-K1);ENSMUSG00000032661(Oas3);ENSMUS
G00000029605(Oas1b);ENSMUSG00000066861(Oas1a);ENSMUSG00000052776(Oas1a);ENSMUSG00000014956(PPP1CB);ENSMUSG00000025498(Irf7);ENSMUSG00000035042(Ccl5)

Human
Diseases

Immune
disease

Systemic lupus
erythematosus

22 267
0.04793

812
1.61E
-01

ko05
322

ENSMUSG00000069307(H2bc7);ENSMUSG00000069303(H2bc7);ENSMUSG00000076490(TRBC2);ENSMUSG00000076498(TRBC2);ENSMUSG00000037649(H2-DMa);ENSMUSG00000037548(H2-DMb1);ENSMUSG00000079547(H
2-DMb1);ENSMUSG00000073421(H2-Ab1);ENSMUSG00000036594(H2-Aa);ENSMUSG00000060586(H2-Eb1);ENSMUSG00000095079(IGHA2);ENSMUSG00000076612(Igh-1a);ENSMUSG00000076613(Igh-3);ENSMUSG0000007661
4(Ighg1);ENSMUSG00000076615(Igh-1a);ENSMUSG00000076617(Ighm);ENSMUSG00000024401(Tnf);ENSMUSG00000064220(H2AC18);ENSMUSG00000015947(Fcgr1);ENSMUSG00000076928(Tcra);ENSMUSG00000036896(C1qc);
ENSMUSG00000059089(Fcgr4)

Metabolis
m

Metabolism
of other
amino acids

Selenocompound
metabolism

3 15
0.04910

577
1.63E
-01

ko00
450

ENSMUSG00000024899(Papss2);ENSMUSG00000028179(Cth);ENSMUSG00000003477(Inmt)



Supplementary table3 the expression data of HK2, PFKM, and PKM2 genes in the
transcriptome sequencing results of 6 mice

Figure Captions
Fig. S1 Cell viability of HK-2 cells treated with different concentrations of GP, as detected by
MTT.
Fig. S2 Immunofluorescence image showing the expression of vimentin and E-cadherin (scale bar
= 20um).

UUO1_fpkm UUO2_fpkm UUO3_fpkm Geniposide1 Geniposide1 Geniposide1
HK2 19.26 12.27 5.95 6.75 2.96 0.87
PKM 2 272.65 175.19 268.54 155.46 167.48 139.66
PFKM 8.84 7.88 7.01 5.12 5.85 4.3


