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Supplementary Figure Legends

Figure S1. Molecular Function enrichment revealed the network down-regulated by
HBc. The results only showed pathways with P<0.05 and cluster protein number=3.

Figure S2. Sequence alignment results of the HBc recombinant plasmid.
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Table S1. The list of differentially expressed protein between HBc

and control

Gene names Description
CDA Cytidine deaminase Downregulated
IFNGRI1 Interferon gamma receptor 1 Downregulated
MVP Major vault protein Downregulated
RNF149 E3 ubiquitin-protein ligase RNF149 Downregulated
EPHA2 Ephrin type-A receptor 2 Downregulated
TAX1BP1 Isoform 3 of Tax1-binding protein 1 Downregulated
S100A11 Protein S100-A11 Downregulated
COTL1 Coactosin-like protein Downregulated
TGFBR2 TGF-beta receptor type-2 Downregulated
FBLIM1 Filamin-binding LIM protein 1 Downregulated
KRT19 Keratin, type I cytoskeletal 19 Downregulated
APLP2 Isoform 5 of Amyloid-like protein 2 Downregulated
PRKARIA cAMP-dependent protein kinase type I-alpha regulatory Downregulated

subunit
HP Haptoglobin (Fragment) Downregulated
STX3 Isoform B of Syntaxin-3 Downregulated
SQSTM1 Isoform 2 of Sequestosome-1 Downregulated
NCOA4 Nuclear receptor coactivator 4 (Fragment) Downregulated
GPR126 Isoform 2 of G-protein coupled receptor 126 Downregulated
AIM1 Absent in melanoma 1 protein Downregulated
SLC2A1 Solute carrier family 2, facilitated glucose transporter member | Downregulated
1
UBE2C Isoform 3 of Ubiquitin-conjugating enzyme E2 C Downregulated
SERPINA1 Alpha-1-antitrypsin Downregulated
PSAP Proactivator polypeptide Downregulated
CALCOCO2 Isoform 5 of Calcium-binding and coiled-coil Downregulated
domain-containing protein 2
NINJ1 Ninjurin-1 Downregulated
TACCI1 Isoform 7 of Transforming acidic coiled-coil-containing Downregulated
protein 1

SDCBP Syntenin-1 Downregulated
TMEM30A Isoform 2 of Cell cycle control protein SOA Downregulated
JAK1 Tyrosine-protein kinase JAK1 Downregulated
KRT23 Keratin, type I cytoskeletal 23 Downregulated
SNX17 Isoform 2 of Sorting nexin-17 Downregulated
SH3BGRL SH3 domain-binding glutamic acid-rich-like protein Downregulated
TRUB2 Probable tRNA pseudouridine synthase 2 Downregulated
RHOB Rho-related GTP-binding protein RhoB Downregulated
PPIC Peptidyl-prolyl cis-trans isomerase C Downregulated
SLC1A4 Isoform 2 of Neutral amino acid transporter A Downregulated




RCNI1 Reticulocalbin-1 Downregulated
TMEM2 Isoform 2 of Transmembrane protein 2 Downregulated
SLC7A2 Low affinity cationic amino acid transporter 2 Downregulated
ATP2B4 Isoform ZB of Plasma membrane calcium-transporting Downregulated

ATPase 4
PI4K2A Phosphatidylinositol 4-kinase type 2-alpha Downregulated
APOA2 Apolipoprotein A-II Downregulated
SLC39A14 Zinc transporter ZIP14 (Fragment) Downregulated
STXBP1 Syntaxin-binding protein 1 Downregulated
FGFR4 Fibroblast growth factor receptor Downregulated
VAMPS Vesicle-associated membrane protein 8 Downregulated

SPRY4 Protein sprouty homolog 4 Downregulated

S100A6 Protein S100-A6 (Fragment) Downregulated
CI1GALT1 Glycoprotein-N-acetylgalactosamine Downregulated
3-beta-galactosyltransferase 1
GIPCl1 PDZ domain-containing protein GIPC1 Downregulated
SH3BGRL3 SH3 domain-binding glutamic acid-rich-like protein 3 Downregulated
NPC1 Niemann-Pick C1 protein Downregulated
SNX3 Isoform 4 of Sorting nexin-3 Downregulated
SLC30A1 Zinc transporter 1 Downregulated
SLC1AS Neutral amino acid transporter B(0) Downregulated

F11R Junctional adhesion molecule A Downregulated

KYNU Kynureninase Downregulated
ERBB3 Receptor tyrosine-protein kinase erbB-3 Downregulated

IGF2R Cation-independent mannose-6-phosphate receptor Downregulated
TCEB3 Transcription elongation factor B polypeptide 3 Downregulated

SFN 14-3-3 protein sigma Downregulated
SLC38A2 Sodium-coupled neutral amino acid transporter 2 Downregulated

ECEI Endothelin-converting enzyme 1 Downregulated
HLA-A HLA class I histocompatibility antigen, A-69 alpha chain Downregulated
SQRDL Sulfide:quinone oxidoreductase, mitochondrial Downregulated

FAT1 Protocadherin Fat 1 Downregulated

SERPINA3 Alpha-1-antichymotrypsin Downregulated

TPT1 Translationally-controlled tumor protein Downregulated

PBXIP1 Pre-B-cell leukemia transcription factor-interacting protein 1 Downregulated
LGALS3BP Galectin-3-binding protein Downregulated

GBA Glucosylceramidase Downregulated
LLGL1 Lethal(2) giant larvae protein homolog 1 Downregulated
ABCC2 Canalicular multispecific organic anion transporter 1 Downregulated
TACC2 Isoform 2 of Transforming acidic coiled-coil-containing Downregulated

protein 2
B2M Beta-2-microglobulin Downregulated
ITCH Isoform 2 of E3 ubiquitin-protein ligase Itchy homolog Downregulated




VASP Vasodilator-stimulated phosphoprotein Downregulated

GUF1 Translation factor GUF1, mitochondrial Downregulated

CAPG Macrophage-capping protein Downregulated

KCTD10 BTB/POZ domain-containing adapter for CUL3-mediated Downregulated

RhoA degradation protein 3

OAT Ornithine aminotransferase, mitochondrial Downregulated
QTRT1 Queuine tRNA-ribosyltransferase Upregulated
SORBS2 Isoform 9 of Sorbin and SH3 domain-containing protein 2 Upregulated
Cllorf54 Ester hydrolase C11orf54 (Fragment) Upregulated
CTSD Cathepsin D Upregulated
HNMT Histamine N-methyltransferase Upregulated
PHKB Isoform 4 of Phosphorylase b kinase regulatory subunit beta Upregulated
LRWDI1 Leucine-rich repeat and WD repeat-containing protein 1 Upregulated
EPHX2 Isoform 2 of Bifunctional epoxide hydrolase 2 Upregulated
KTN1 Kinectin Upregulated
FNBP1 Isoform 4 of Formin-binding protein 1 Upregulated
EPB49 Dematin Upregulated
FTCD Formimidoyltransferase-cyclodeaminase Upregulated
AUH Isoform 2 of Methylglutaconyl-CoA hydratase, mitochondrial Upregulated
MYOI1D Unconventional myosin-Id Upregulated
SARIB GTP-binding protein SAR1b Upregulated
NFATC2 Isoform 3 of Nuclear factor of activated T-cells, cytoplasmic 2 Upregulated
POR NADPH--cytochrome P450 reductase Upregulated
PPP6R2 Isoform 6 of Serine/threonine-protein phosphatase 6 Upregulated

regulatory subunit 2
PGK1 Phosphoglycerate kinase 1 Upregulated
SUN2 SUN domain-containing protein 2 Upregulated
C7orf10 Isoform 4 of CaiB/baiF CoA-transferase family protein Upregulated
C7orf10

DDB2 DNA damage-binding protein 2 Upregulated
CBR4 Carbonyl reductase family member 4 Upregulated
GALKI1 Galactokinase Upregulated
SARDH Sarcosine dehydrogenase Upregulated
PECR Peroxisomal trans-2-enoyl-CoA reductase Upregulated
CPT1A Carnitine O-palmitoyltransferase 1, liver isoform Upregulated
PDCD4 Isoform 2 of Programmed cell death protein 4 Upregulated
RPS4Y1 408 ribosomal protein S4, Y isoform 1 Upregulated
FLNB Isoform 8 of Filamin-B Upregulated
CDK6 Cyclin-dependent kinase 6 Upregulated
ADH6 Alcohol dehydrogenase 6 Upregulated
PIPOX Peroxisomal sarcosine oxidase Upregulated
P4HA1 Isoform 3 of Prolyl 4-hydroxylase subunit alpha-1 Upregulated
CP Ceruloplasmin (Fragment) Upregulated




TF Serotransferrin Upregulated
DDAH2 N(G),N(G)-dimethylarginine dimethylaminohydrolase 2 Upregulated
RBM33 RNA-binding protein 33 Upregulated
KDM3A Lysine-specific demethylase 3A Upregulated

GBEIl 1,4-alpha-glucan-branching enzyme Upregulated
GLBI Isoform 3 of Beta-galactosidase Upregulated
LDHA L-lactate dehydrogenase A chain Upregulated
WBP4 WW domain-binding protein 4 Upregulated
KDMS5C Isoform 4 of Lysine-specific demethylase 5SC Upregulated
FBXO7 Isoform 3 of F-box only protein 7 Upregulated
PHYH Phytanoyl-CoA dioxygenase, peroxisomal Upregulated
PLIN2 Perilipin-2 Upregulated
FAM162A Protein FAM162A Upregulated
SEC24A Protein transport protein Sec24A Upregulated
AKRI1C3 Aldo-keto reductase family 1 member C3 Upregulated
DAK Bifunctional ATP-dependent dihydroxyacetone Upregulated
kinase/FAD-AMP lyase (cyclizing)
CISD3 CDGSH iron-sulfur domain-containing protein 3, Upregulated
mitochondrial
PEG3 Isoform 2 of Paternally-expressed gene 3 protein Upregulated
DDC Isoform 3 of Aromatic-L-amino-acid decarboxylase Upregulated
SERPINB9 Serpin B9 Upregulated
AOX1 Aldehyde oxidase Upregulated
PPFIBP2 Liprin-beta-2 Upregulated
ALDOC Fructose-bisphosphate aldolase C Upregulated
BCAP31 B-cell receptor-associated protein 31 Upregulated
APOL2 Apolipoprotein L2 Upregulated
SORBSI1 Isoform 4 of Sorbin and SH3 domain-containing protein 1 Upregulated
ANXAT13 Annexin A13 Upregulated
AKRI1D1 Isoform 2 of 3-0x0-5-beta-steroid 4-dehydrogenase Upregulated
ILIRN Isoform 4 of Interleukin-1 receptor antagonist protein Upregulated
BHMT2 Isoform 2 of S-methylmethionine--homocysteine Upregulated
S-methyltransferase BHMT2
SOD1 Superoxide dismutase [Cu-Zn] Upregulated
GSTA4 Glutathione S-transferase A4 Upregulated
CKAP4 Cytoskeleton-associated protein 4 Upregulated
PDZK1 Na(+)/H(+) exchange regulatory cofactor NHE-RF3 Upregulated
CYP4F11 Cytochrome P450 4F11 Upregulated
AKRI1B10 Aldo-keto reductase family 1 member B10 Upregulated
PTGR1 Isoform 2 of Prostaglandin reductase 1 Upregulated
NADKD1 NAD kinase 2, mitochondrial Upregulated
CESI1 Liver carboxylesterase 1 Upregulated
GNPAT Dihydroxyacetone phosphate acyltransferase Upregulated




EBAG9 Receptor-binding cancer antigen-expressed on SiSo cells Upregulated
AGXT Serine--pyruvate aminotransferase Upregulated
AGPS Alkyldihydroxyacetonephosphate synthase, peroxisomal Upregulated

ALDHILL1 Cytosolic 10-formyltetrahydrofolate dehydrogenase Upregulated

BHMT Betaine--homocysteine S-methyltransferase 1 Upregulated

NDRG1 Protein NDRG1 Upregulated

ENTPD5 Ectonucleoside triphosphate diphosphohydrolase 5 Upregulated
PCK1 Phosphoenolpyruvate carboxykinase, cytosolic [GTP] Upregulated

ALCAM CD166 antigen (Fragment) Upregulated

ARG1 Arginase-1 Upregulated




Table S2. NMR data for the metabolites assignment

Number CAS No Metabolites 6 'H and Proton groups P-Value
multiplicity
1 Unknownl 0.90(s) CH; 0.84
0.94(s) CH;
2 73-32-5 Isoleucine 0.94 (t) 6-CHj; 0.96
1.01 (d) y’-CH;
1.28(m) half y-CH,
1.46 (m) half y-CH,
1.98 (m) B-CH
3.67 (dd) a-CH
3 61-90-5 Leucine 0.95 (d) 0-CH; 0.94
0.96 (d) &'-CH;
1.70(m) vy-CH
1.72 (m) B-CH,
3.76 (d) a-CH
4 72-18-4 Valine 0.99 (d) y'-CHj; 0.96
1.05 (d) y-CH;
2.27 (m) B-CH
3.61(d) a-CH
5 79-33-4 Lactate 1.33 (d) B-CHj; 0.92
4.12 (9) a-CH
6 72-19-5 Threonine 1.33 (d) y-CH; 0.98
3.58 (d) a-CH
4.26 (m) B-CH,
7 56-87-1 Lysine 1.44 (m) Half -CH, 0.87
1.49 (m) Half -CH,
1.72 (m) v-CH,
1.92 (m) B-CH,
3.04 () -CH,
3.74 (1) a-CH
8 56-41-7 Alanine 1.48(d) B-CH; 0.98
3.80 (q) a-CH
9 N-acetylated glycoproteins ~ 2.02 (s) CH; 0.79
10 7512-17-6 GlcNAc 2.08 (s) NA-H -0.66
3.46 a-C4H
3.46 B-C4,5H
3.53 B-C3H
3.67 B-C2H
3.76 a-C3H
4.71 B-C1H
3.85 (m) a-C2,5,6H

5.21(d) a-C1H



11

12

13

14

15

16

17

18

19

20

21

22

23

6893-26-1

70-18-8

110-15-6
56-84-8

57-00-1

60-18-4

62-49-7

3616-04-4

492-61-5

87-89-8

107-35-7

492-62-6

Glutamate

Glutathione

Succinate

Aspartate

Unknown?2

Creatine

Tyrosine

Choline

Phosphocholine

B-Glucose

myo-Inositol

Taurine

a-Glucose

2.08(m)
2.35(m)
3.76(m)
2.16(m)
2.56(m)
2.95(m)
3.78(t)
4.59(dd)
2.41(s)
2.69(dd)
2.81(dd)
3.90(m)
2.98(m)
3.34(t)
4.79
3.04(s)
3.93(s)
3.08
3.95(dd)
6.91(d)
7.20(d)
3.21(s)
3.56(m)
3.99(m)
3.22(s)
3.60(m)
4.17(m)
3.24 (m)
3.39 ()
3.47 (m)
3.48 (1)
3.72 (m)
3.89 (dd)
4.64 (d)
3.26(t)
3.54(dd)
3.62(t)
4.06(t)
3.27(t)
3.43(t)
3.40 (1)
3.53 (dd)
3.71 ()
3.75 (m)

B-CH,
y-CH,
o-CH
Glu
Gluy
Cys B
Glua
Cys a
CH,
B-CH
B’-CH
o-CH

CH;

CH,

B-CH,

o-CH
C3,5H,ring
C2,6H,ring
N-CH;
B-CH,
a-CH,
N-CH3
a-CH,
B-CH,
2-CHOH
4-CHOH
5-CHOH
3-CHOH
half-CH,OH
half-CH,OH
1-CHOH
C5H

C1,3H
C4,6H

C2H

N-CH,
S-CH,
4-CHOH
2-CHOH
3-CHOH
half-CH,OH

0.84

0.96

0.94

0.82

0.96

0.95

0.86

0.73

0.97

0.94

0.36

0.55

0.67



24
25

26

27

28

29

30

812-00-0
28053-08-9

63700-19-6

56-40-6

28319-77-9

118-00-3

58-63-9

Monomethylphosphate
UDP-Glc

UDP-GIcA

Glycine

Glycerolphosphocholine

Guanosine

Inosine

3.83 (m)
3.83 (m)
5.23(d)
3.47(d)
3.47
3.54
3.77
3.90
3.86/3.78
4.26/4.21(m)
4.29(m)
4.38(m)
5.61
5.98(d)
5.99(d)
7.96(d)
3.51(dd)
3.59(m)
3.79(dd)
4.14(dd)
4.25/4.19
4.29(m)
4.38(m)
5.62
5.98(d)
6.00(d)
7.95(d)
3.56(s)
3.60(dd)
3.89(m)
3.77(dd)
4.32(t)
3.68(t)
3.23(s)
3.84
4.24(dt)
4.41(dd)
5.92(d)
8.00(s)
3.87(dd)
4.28(dt)
4.44(dd)
4.78(dd)
6.10(d)

half-CH,OH
5-CHOH
1-CHOH
CH;

G5-H

G4-H

G3-H

G2-H

G6-H
C5’H,ribose
C4’ ribose

C2’3’H,ribose

G1-H
C5,ring
C1’H,ribose
C6,ring
G3-H

G4-H

G2-H

G5-H
C5’H.ribose
C4’H,ribose

C2’3’H,ribose

G1-H
CS,ring
C1’H,ribose
C6,ring
a-CH,
1-CH,
2-CH
3-CH,
o-CH,
B-CH,
N-CH;
CHS5-ribose
CH4-ribose
CH3-ribose
CHI1-ribose
CH-ring
CH5-ribose
CH4-ribose
CH3-ribose
CH2-ribose
CH1-ribose

0.34
0.81

0.97

0.92

0.98

0.72

0.89



31

32

33

34

35

91183-98-1

108320-87-2

58-64-0

74431-23-5

58-96-8

UDP-GIcNAc

UDP-GalNAc¢

ADP

IMP

Uridine

8.24(s)
8.35(s)
3.87
3.93
2.08(s)
3.55(dd)
3.82(m)
3.99(m)
4.25/4.19(m)
4.29(m)
4.37(m)
5.52(dd)
5.97(d)
5.98(d)
7.96(d)
3.78
3.79
2.09(s)
3.76(m)
3.97(dd)
4.05(m)
4.25/4.19(m)
4.29(m)
4.37(m)
5.55(dd)
5.97(d)
5.99(d)
7.96(d)
4.01(m)
4.38(m)
4.51(m)
4.61(m)
6.14(d)
8.27(s)
8.54(s)
4.03(m)
4.77
4.37(dt)
4.51(dd)
6.14(d)
8.22(s)
8.61(s)
4.12(q)
4.23(t)

CH-ring
CH-ring
G6-H

G5-H
NA-H
G4-H

G3-H

G2-H
C5’H,ribose
C4’H,ribose

C2’3’H,ribose

G1-H
CS5,ring
C1’H, ribose
C6,ring
G6-H

G5-H
NA-H
G4-H

G3-H

G2-H
C5’H,ribose
C4’ ribose

C2’3’H,ribose

G1-H
C5,ring
C1’H.ribose
C6,ring
C5H-ribose
C4H-ribose
C3H-ribose
C2H-ribose
Cl1H-ribose
CH-ring
CH-ring
CHS5-ribose
CH2-ribose
CH4-ribose
CH3-ribose
CH1-ribose
CH-ring
CH-ring
C5’H,ribose
C4’H,ribose

0.74

-0.73

0.66

0.32

0.44



36

37

38

39
40

41

42

43

53-84-9

58-98-0

66-22-8

110-17-8
71-00-1

63-91-2

73-22-3

64-18-6

NAD

UDP

Uracil

Fumarate
Histidine

Phenylalanine

Tryptophan

Formate

4.34(t)
5.90(d)
5.92(d)
7.88(d)
4.21/4.24
4.23/4.36
4.37
4.43
4.48
4.51
4.55
6.04(d)
6.09(d)
8.18(s)
8.20(m)
8.43(s)
8.83(d)
9.15(d)
9.34(s)
4.23(dd)
4.27(m)
4.39(t)
4.43(t)
5.96(broad, s)
5.98(d)
8.00(d)
5.80(d)
7.54(d)
6.52(s)
7.10(s)
7.86(s)
7.33(m)
7.38(m)
7.42(m)
7.55(d)
7.74(d)
8.46 (s)

C3’H,ribose
CS,ring
C1’H,ribose
C6,ring
AS’H2
N5°H2
A2’H
N3’H
N2°H
A3’H
N4’H
AT’H
N1’H
A2Hring
NS5ring
AS8H ring
Néring
Néring
N2ring
CH5-ribose
CH4-ribose
CH2-ribose
CH3-ribose
CHl-ribose
CH-ring
CH-ring
CSH

C6H
C2,3H
C4H,ring
C2H,ring
C2,6,ring
C4,ring
C3,5,ring
C7H,ring
C4H,ring
HCOO

0.67

0.28

0.30

0.82
0.33

0.94

0.73

0.76

Note: s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; b, broad peak; dd, doublet of

doublets
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Table S5. Primer Sequences for Real-time PCR

Gene Sense Primer Anti-sense Primer

ACTB TGGTGGGCATGGGTCAGAAGGA GGAGCCACACGCAGCTCATTGT
AGPS AGGGAAGGAATGTTTGAGCGA GCAGGACACATCAGGCCAT
AKRI1C3 | ACCCAGTCCTTTGTGCCTTGGC ACGTTCTGTCTGATGCGCTGCT
AKRI1D1 | CACTTGGGAGGCGATGGAAGCT ACCTGGTTGCTGACTGGCTTGT
ALDOC | ATGCCTCACTCGTACCCAG TTTCCACCCCAATTTGGCTCA
CES1 GCGCTGGGTCCAGGACAACATT ATGGCCCGGTGGAAGAGGTTCT
GNPAT | GCTGCTACGAATGTCGGGT TGTCCCTTCGAGGAAAAATTCAA
NPCl1 GCACCTTTTACCATCACTCCTG GGCCACAGACAATAGAGCAGT
PCK1 TTGAGAAAGCGTTCAATGCCA CACGTAGGGTGAATCCGTCAG
PSAP ATGCAAAGACGTTGTCACCG GGGAGGTAGGAGTCCACTATCT

SORBSI1

CACAATCGAGAACAGCAAAAACG

ACCCGCCTACTGTCATCCTTT




