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ABSTRACT Objective

To investigate the molecular mechanism of luteolin-regulated epithelial-mesenchymal transition

(EMT) in non-small cell lung cancer. Methods Firstly,the potential target of luteolin was studied by molecular docking.The

effect of luteolin on EMT markers was analyzed,and then molecular biology experiments were used to verify the results. Results

The result of molecular docking showed that luteolin had a good docking effect on the integrin family, of which the lowest

binding energy was —15.11 in docking with Integrin allbB3.The result of flow cytometry showed that luteolin could down-regulate

the expression of integrin induced by hypoxia.

Conclusion Luteolin can regulate integrin expression , which suggested that

luteolin can regulate EMT through integrin. This conclusion may provide new methods in prevention of tumor metastasis for

traditional Chinese medicine.
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Fig.1 Chemical stucture of luteolin
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Tab.1 Parameters of protein PDB number and their active pockets

H By 1 5 PDB X Y 7 K S22 SR (5 — VB 6% AR
TGF-betaR 2X70 16.956 -4.82 2.512 342 ROTH GJ.J Med Chem,2010
EGFR 3IKA 98.27 14.08 23.68 331 ZHOU W.Nature 2009
VEGFR 2XIR -9.236 68.598  44.359 316 IYER SJ .Biol Chem,2010
HGFR 2UZX 46.876 -34.983 130.84 289 NIEMANN HH.Cell ,2007
C-Met 3R70 90.38 100.79  -45.784 307 RICKERT KW.J Biol Chem,2011
PDGFR 1GQ4 -89.2.56 92.143 5.671 90 KARTHIKEYAN S.J Biol Chem,2002
E-cadherin 2QVF 49.341 -19.34 94.43 213 HAUSSINGER D.EMBO J,2008
N-cadherin INCI 24.57 56.784 100.35 110 SHAPIRO L.Nature, 1995
beta-catenin 3SLA 56.498 -155.37 24.46 168 EVRARD-TODESCHI N.J Chem Inf Model 2008
IGFR 27M3 159.40 35.76 98.358 308 EPA VC.Protein Eng Des Sel,2006
Integrin aVB3 1Jv2 239.03 1.676 -56.140 1649 XIONG JP.Science,2001
Integrin a6B1 1A0X 98.013 -69.396 -64.13 1078 EMSLEY J.J Biol Chem,1997
Integrin oITbB3  3FCS -43.654 15493  -15.67 1649 ZHU J.Mol Cell 2008
Integrin aVR6 3F70 90.256 -4.254 -67.356 896 DE PEREDA JM.EMBO J,2009
Integrin a1B1 1CK4 35.574 6.094 -57.835 198 NOLTE M.FEBS Lett, 1999
Twist 1A05 12.673 -45.670 111.56 237 TIMM DE.Protein Sci, 1997
Snail 1Y62 -25.268 -178.63 9.352 160 UTSINTONG M.] Biomol Screen,2009
Slug 4MBA 79.36 -67.350  56.394 147 BOLOGNESI M.]J Mol Biol, 1989
Claudin-1 2QUO 100.43 -3.673 89.64 126 VAN ITALLIE CM.J Biol Chem,2008
Valentine 1PVL 67.386 -90.252 6.327 301 PEDELACQ JD.Structure , 1999
Wnt 4FOA -17.954 11.393 -13.741 316 KAKUGAWA S.Nature,2015
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Fig.2 Docking diagram of luteolin and target protein
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Tab.2 Virtually intermolecular energy and binding parameter between luteolin and target protein

ERSEEN PDB XHERER kU/(nmol - L7') A FIIAER REilias MR ORAHEY AR
Integrin allbB3 3FCS -15.11 80.48 -7.79 -2.30 2.98 -2.30
Integrin aVB6 3F7Q -14.08 106.65 -5.49 -1.50 2.09 -1.50
Integrin aVB3 1JV2 -13.08 187.67 -3.76 -1.49 2.12 -1.59
Integrin a6p1 1AOX -12.98 207.56 -2.99 -2.19 3.03 -2.69
Integrin a1p1 1CK4 -11.34 209.89 -2.58 -0.28 1.79 -0.28
Valentine 1PVL -8.32 199.37 -2.95 -1.32 3.01 -1.39
beta-catenin 3SLA -7.24 99.87 -1.56 -0.24 -1.45 0.44
IGFR 2/M3 =578 104.83 -3.69 -3.91 -2.48 1.56
TGF-betaR 2X70 -5.63 87.46 -11.12 -0.48 1.49 -0.48
HGFR 2UZX -3.55 100.79 -9.55 0.00 0.00 0.00
C-Met 3R70 -1.56 100.83 -2.67 -0.89 3.7 -2.93
Claudin-1 2QU0 -1.46 200.43 -0.33 -3.07 1.29 -3.07
N-cadherin INCI -0.98 139.56 =31 -1.39 0.00 -2.78
Slug 4MBA -0.59 134.78 -4.59 -5.10 0.29 -2.50
Twist 1A05 -0.34 194.68 -4.51 -1.87 0.13 -6.18
VEGFR 2XIR 1.14 200.02 -10.33 -0.37 1.19 -0.37
Wnt 4FOA 2.37 183.35 -8.48 -0.92 1.23 -3.62
E-cadherin 2QVF 4.67 110.56 -3.12 -2.59 1.03 -1.93
EGFR 3IKA 8.68 435.15 -8.68 0.00 0.00 0.00
Snail 1Y62 9.56 198.56 -4.76 -1.39 1.22 -5.19

PDGFR 1G0Q4 10.79 89.23 -1.45 -1.57 0.00 -1.86
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Fig.3 Interaction between Integrin odIb33 and luteolin
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Fig.4 Effect of luteolin on the expression of Integrin odIbf3 in A549 cells detected by flow cytometry
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Fig.5 Effect of luteolin on the expression of Integrin odIbf33 in H1975 cells detected by flow cytometry
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