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ABSTRACT Objective: To more comprehensively understand how a-LA mediates the components of the complex web of
interactions among the signalling pathways to repression the cell proliferation. Methods: In this study, we combined the use of an RNA
sequencing (RNA-Seq) database and isobaric tag for relative and absolute quantitation (iTRAQ)-based quantitative proteomics data to
investigate the dynamic genomic/proteomic response of HepG2 cells to a-LA stress. Real-time PCR and western blotting were used to
identified the expression changes of key genes which from the omics. Results: A total of 4,446 differentially expressed genes (2,097
downregulated and 2,349 upregulated) were identified via RNA-Seq in HepG2 cells after exposure to a-LA for 24 h. Moreover, GO
analyses showed mRNA that encode cancer-relevant cell membrane proteins were significantly affected. A further proteomic analysis
predicted that Grb2 may mediate the key target pathways activated by exposure to a-LA. Conclusion: These findings provide a novel
mechanism by which a-LA regulates cell proliferation via the downregulation of growth factor-stimulated Grb2 signaling.
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Fig.1 KEGG enrichment analysis of the differentially expressed genes
(DEGs )in the HepG2 cells after a-LA treatment.
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Fig.2 Proteins were classified into categories for KEGG pathways analysis of the differentially expressed proteins( DEPs )enrichment
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Table 1 List of overlapping DEGs/DEPs

Gene symbol Description P value of mRNA E value of protein
MUCI1 Mucin-1 5.000E-05 0.000E+00
GALNT2 Polypeptide N-acetylgalactosaminyltransferase 2 7.500E-04 0.000E+00
IRF2BP2 Interferon regulatory factor 2-binding protein 2 5.000E-05 0.000E+00
SRRM1 Serine/arginine repetitive matrix protein 1 7.000E-04 2.605E-135
DNAJC8 Dnal homolog subfamily C member 8 5.000E-05 0.000E+00
YTHDF2 YTH domain-containing family protein 2 1.950E-03 0.000E+00
PCSK9 Proprotein convertase subtilisin/kexin type 9 2.800E-03 0.000E+00
DRI1 Protein Drl 7.000E-03 6.544E-126
FNBPIL Formin-binding protein 1-like 5.000E-05 0.000E+00
CNN3 Calponin-3 3.550E-03 0.000E+00
HATI Histone acetyltransferase type B catalytic subunit 2.000E-04 0.000E+00
HDLBP Vigilin 5.000E-05 0.000E-+00
KIAA1524 Protein CIP2A 8.050E-03 0.000E+00
TBLI1XR1 F-box-like/WD repeat-containing protein TBL1XR1 5.000E-05 0.000E+00
SEC24D Protein transport protein Sec24D 5.000E-05 0.000E+00
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Table 1 List of overlapping DEGs/DEPs

Gene symbol Description P value of mRNA E value of protein
SLC7A11 Cystine/glutamate transporter 9.600E-03 0.000E+00
NAALS N-alpha-acetyltransferase 15, NatA auxiliary subunit 8.650E-03 0.000E+00
PALLD Palladin 4.400E-03 0.000E+00
SNCA Alpha-synuclein 5.000E-05 1.808E-93
CTNNALI Catenin alpha-1 5.000E-05 0.000E+00
PDLIM7 PDZ and LIM domain protein 7 4.000E-04 0.000E+00
DAB2 Disabled homolog 2 5.000E-05 0.000E+00
HMGCS1 Hydroxymethylglutaryl-CoA synthase, cytoplasmic 5.000E-05 0.000E+00
TRIP13 Pachytene checkpoint protein 2 homolog 5.000E-04 0.000E+00
MAP7 Ensconsin 5.000E-05 0.000E+00
DDAH2 N(G),N(G)-dimethylarginine dimethylaminohydrolase 2 5.000E-05 0.000E+00
MAPK14 Mitogen-activated protein kinase 14 4.200E-03 0.000E+00
DSP Desmoplakin 1.000E-04 0.000E+00
CDKS5 Cyclin-dependent-like kinase 5 2.000E-04 0.000E+00
GTF21 General transcription factor II-1 5.000E-05 0.000E+00
ASNS Asparagine synthetase [glutamine-hydrolyzing] 5.000E-05 0.000E+00
GOLGA2 Golgin subfamily A member 2 2.500E-04 0.000E+00
NUP214 Nuclear pore complex protein Nup214 8.000E-04 0.000E+00
DNAJAL DnalJ homolog subfamily A member 1 5.000E-05 0.000E+00
RFK Riboflavin kinase 5.000E-05 2.160E-114
PDLIM1 PDZ and LIM domain protein 1 5.000E-05 0.000E+00
TRIM29 Tripartite motif-containing protein 29 5.000E-05 0.000E+00
MTA2 Metastasis-associated protein MTA2 5.000E-05 0.000E+00
PXN Paxillin 1.155E-02 0.000E+00
CLIP1 CAP-Gly domain-containing linker protein 1 1.300E-03 0.000E+00
DIP2B Disco-interacting protein 2 homolog B 5.000E-05 0.000E+00
CDK4 Cyclin-dependent kinase 4 1.160E-02 0.000E+00
AHNAK2 Protein AHNAK?2 5.000E-05 0.000E+00
HEATRS5A HEAT repeat-containing protein 5SA 5.000E-05 0.000E+00
Cl4orf28 Uncharacterized protein C14o0rf28 6.550E-03 0.000E+00
EROIL EROI-like protein alpha 8.000E-04 0.000E+00
YLPM1 YLP motif-containing protein 1 5.500E-04 0.000E+00
OGFOD1 Prolyl 3-hydroxylase OGFOD1 6.000E-04 0.000E+00
NUP93 Nuclear pore complex protein Nup93 2.000E-04 0.000E+00
FAMI92A Protein FAM192A 5.550E-03 0.000E+00
CNOT1 CCR4-NOT transcription complex subunit 1 1.000E-04 0.000E+00
EDC4 Enhancer of mRNA-decapping protein 4 1.600E-03 0.000E+00
DDX19B ATP-dependent RNA helicase DDX19B 5.000E-05 0.000E+00
PSME3 Proteasome activator complex subunit 3 3.500E-04 3.880E-178
NPEPPS Puromycin-sensitive aminopeptidase 7.150E-03 0.000E+00
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Table 1 List of overlapping DEGs/DEPs

Gene symbol Description P value of mRNA E value of protein
DDXS5 Probable ATP-dependent RNA helicase DDX5 1.700E-03 0.000E+00
GRB2 Growth factor receptor-bound protein 2 7.950E-03 6.238E-164
FXR2 Fragile X mental retardation syndrome-related protein 2 5.000E-05 0.000E+00
DCXR L-xylulose reductase 5.000E-05 1.735E-179

AURKB Aurora kinase B 1.000E-03 0.000E+00
GALNT!1 Polypeptide N-acetylgalactosaminyltransferase 1 5.000E-05 0.000E+00
GIPCl PDZ domain-containing protein GIPC1 5.000E-05 0.000E+00
COX6Bl1 Cytochrome ¢ oxidase subunit 6B1 1.000E-04 7.228E-62
EIF3K Eukaryotic translation initiation factor 3 subunit K 9.650E-03 8.420E-165
NAPA Alpha-soluble NSF attachment protein 4.550E-03 0.000E+00
UHRF1 E3 ubiquitin-protein ligase UHRF1 3.900E-03 0.000E+00
NOSIP Nitric oxide synthase-interacting protein 5.000E-05 0.000E+00
PSMF1 Proteasome inhibitor PI31 subunit 3.350E-03 0.000E+00
SNX5 Sorting nexin-5 1.450E-03 0.000E+00
EIF3D Eukaryotic translation initiation factor 3 subunit D 5.000E-05 0.000E+00
EIF3L Eukaryotic translation initiation factor 3 subunit L 5.000E-05 0.000E+00
ATXN10 Ataxin-10 8.500E-04 0.000E+00
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Fig.3 Grb2 mediates the a-LA-induced reduction in cell proliferation.

A. HepG2 cell proliferation was measured with a CCK-8 assay at the indicated times.

B. Grb2 levels were measured via western blotting in HepG2 cells after treatment with 1.0 mM «-LA for 12 and 24 h.
E. Western blotting to assess levels of phosphorylated EGFR and Met in HepG2 cells after treatment with 1.0 mM «-LA for 6 and 24 h.
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