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STOKESIA LAEVIS ETHANOLIC EXTRACT
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AlIM

The present paper aims to study the cytotoxic and anti-proliferative potential of the
standardized ethanolic extract (Slae26) from Stokesia laevis (J. Hill, fam. Asteraceae), 5

mg GAE/mL extract, on normal murine fibroblast cell line L929 and malignant murine
melanoma cell line B16, respectively.

METHODS

The In vitro cytotoxicity and anti-proliferative assays were done according to the Techni

Bulletin of Promega Corporation CellTiter 96 AQueous One solution Cell Prolifer
Assay.

The molecular docking study was realized using CLC Drug, Discovery Work Ben
fragment, human tyrosinase related protein 1 in complex with kojic acid (PDB |
Ligands: Caffeic acid, Chlorogenic acid, Luteolin, Luteolin-5-O-glucosid
glucoside, Luteolin-6-C-glucoside, Luteolin-8-C-glucoside, Luteolin-7,3'-

Luteolin 3,4’-di-O-glucoside) were docked into 107.01 A3 bindi
fragment.

Luteolin- 7 O-
1-O-glucoside and
pocket of 5M8M



RESULTS
Cytotoxicity and anti-proliferative assays
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Fig. 1. Cytotoxic and antiproliferative effects (cell viability, %) of Slae26
dilution series tested on (a) murine fibroblast cell line L929 and (b) murine
melanoma cell line B16, compared to control negative cell lines (40% ethanol
solvent series); n = 3, £SD (%)
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related protein 1 in complex with Kojic acid). /{..': B -5,/ -aI--glucoside
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Fig. 4. 5M8M structure with co-crystallized and
investigated ligands’ interactions with amino acid

Fig. 3. Docking scores for Luteolin (L)
derivatives, caffeic and chlorogenic acids,
against human tyrosinase related protein 1
(PDB ID 5M8M).

residues form the active binding site : S :
Fig. 5. Kojic acid’s Interactions

and binding site



Osp?(03) - Nsp2 ARG374
Osp?(02) - Nsp?2 ARG374
Osp 3(02) - Nsp? ARG374
Osp3(02) - Nsp2 ARG321
Osp2(O1) - Osp3 THR391

Osp3 (O5) - Nsp2HIS377
Osp? (O5) - Nsp?HIS215
Osp? (046) - Nsp2HIS192
Osp?(04) - Osp® SER394




Osp?(09) - Nsp2 ARG374
Osp?®(08) - Nsp2 ARG374

Osp?(06) - Nsp2 ASN318
Osp?(06) - Nsp2 ASN385
Osp?(04) - Nsp2GLY386
Osp?(04) - Osp2GLY386
Osp®(010) - Nsp2HIS381
Osp?(010)- Osp® SER394
Osp®(O11) - Nsp2HIS215
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Osp?(09) - Nsp2ARG374
Osp?(09) - Nsp2ARG374
Osp3(O5) - Nsp?ARG374
Osp3(O5) - Nsp2ARG321
Osp?(07) - Osp3THR391

Osp3(O11) - Nsp2HIS215
Osp3(O11) - Nsp2HIS381
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Osp?(09) - Nsp2 ARG374

Osp?(09) - Nsp2 ARG374
Osp3(06)-Nsp?2 ARG374
Osp3(04) - Nsp2 ARG321
Osp3(02) - Nsp2 ARG321
Osp3(02) - Nsp2 ARG321
Osp3(O1) - Nsp2 ARG321
Osp3(04) - Nsp2 ARG321
Osp3(010) - Osp3 SER394
Osp3(O11) - Nsp2HIS381
Osp3(O11) - Nsp2HIS215
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Osp?(09) - Nsp2ARG374
Osp?(08) - Nsp2ARG374
Osp?(08) - Nsp2ARG374
Osp2(08) - Nsp2 ARG321
Osp?(010) - Nsp2HIS215
Osp3(O11) - Nsp2HIS192
Osp? (011) -Osp? SER394




Molecular docking results for L-3",4'-di-O-glucoside

RESULTS
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Fig. 16. Hydrogen bonds of L-3',4'-di-O-glucoside

Interacting group (chain A)

Fig. 17. interacting group and Hydrogen
bonds of L-3',4’-di-O-glucoside

GLU216, HIS215, ASP212, VAL211, VAL196, GLY209, LYS198, LYS197,

LEU293, HIS392, THR391,

GLN390, GLY388, GLY389, ARG321,

LEU382, HIS381, LEU379, ASN378, ARG374, HIS377, TYR362

SCORE: 60.91 RMSD: 2.68

Osp?(04) - Osp® ASP212
Osp2(01) - Osp3 THR391
Osp?(012)-Osp3 THR391
Osp?(013)-Osp3 THR391
Osp3(013)-Nsp2THR391
Osp? (013)-Osp2 GLY389
Osp?(014)-Osp2 ASN378
Osp? (015)-Osp3TYR362
Osp3(016)-Nsp2 ARG374
Osp? (016)-Nsp2 ARG374
Osp?(09)-Nsp2 ARG321
Osp?® (09)-Nsp2 ARG321

2.789 A
3.001 A
2.707 A
3.271A
2.906 A
3.050 A
2.856 A
3.046 A
2.656 A
3.307 A
2.671A
3.022 A

2.909 A




Osp?(013)-Osp*THR391
Osp?(013)-Nsp2THR391
Osp?(014)-Osp2VAL196
Osp?(010)-Osp2 VAL196
Osp?(010)-Osp?VAL211
Osp? (010)-Osp2 GLY209
Osp? (08)-Osp2 VAL211
Osp3 (08)-Osp2 GLY209
Osp3 (07)-Osp® GLU216
Osp? (012)-Osp? GLU216

Osp?3 (O1)-Osp* THR391

Osp? (05)-Osp3TYR362
Osp? (05)-Osp2 ASN378
Osp? (04)-Nsp2 ARG374




L’

meHIS 215

SrR394

Osp® (03)-Nsp2 ARG374
Osp?(04)-Nsp2 ARG374
Osp?(04)-Nsp2 ASN378
Osp3(O1)-Nsp2HIS377
Osp? (O1)-Nsp2HIS215
Osp?(O1)-Nsp2HIS381




I THIS215

Y

SrR394

Osp?®(09)-Nsp2HIS381
Osp?® (09)-Nsp2HIS215
Osp?® (08)-Osp? SER394
Osp?(07)-Nsp2 ARG374
Osp?(07)-Nsp2 ARG374
Osp?®(02)-Nsp2 ARG321
Osp?®(02)-Nsp2 ARG321
Osp?® (04)-Nsp2 ARG321




Conclusions

The present work suggests certain cytotoxic and antiproliferative activity of 40% ethanolic
extract (Slae26) from Stokesia laevis plant species (the aerial part), upon normal murine
fibroblast cell line L929 and murine melanoma cell line B16; polyphenols compounds in Slae26
(HPTLC analysis) are caffeic acid, chlorogenic acid and luteolin-7-O-glucoside.

The docking results indicated similar interactions for the co-crystallized kojic acid, and our

studies ligands, with the same amino acid residues, by hydrogen bonds formed with O sp? of %
SER394, and N sp? of HIS215, respectively, except for di-glucosides. In addition, due to the
numerous hydroxyl groups of our investigated structures, more interactions in the protein-

complex occur and higher docking score are revealed.
7/

For the first time in literature data, potential cytotoxic and anti-proliferative effects of the
ethanolic extract from S. aster on both, normal murine fibroblast cell line L929, and murine
melanoma cell line B16 have been proved. Molecular docking approach on the major
components of Slae26 against human tyrosinase receptor has reveal possible melanogenesis
Inhibition.
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