Supplementary Materials and Methods
[bookmark: _GoBack]UHPLC-MS/MS analysis
UHPLC-MS/MS analysis was performed on Agilent 1290 infinity LC system using a SB - C18 column (1.8 µm, 3.0 × 100 mm, Agilent, USA). A gradient consisting of solvent A (0.1% HCOOH) and solvent B (acetonitrile) was applied at a flow rate of 0.3 mL/min as follows: 0 - 1.5 min 30% - 90% B; 1.5 - 3.5 min 90% - 90% B; 3.5 - 4 min 90% - 100% B; 4 -5 min 100% - 100% B; 5 - 5.5 min 100% - 30% B. The injection volume was 5 µL and the electrospray interface was ESI source. MS parameters were set as follows: gas temperature, 380 °C; nebulizer pressure, 500 V; drying gas (nitrogen), 5 liters/min; capillary voltage, 3500 V; fragmentor voltage, 200 V. The ionization of all compounds was performed using an electrospray interface operating in the positive mode in the multiple monitoring mode (MRM). The monitor ion pairs and collision voltages (CE) as shown in Supplementary Table 1. Quantification was performed based on peak areas using erlotinib (IS) of standard prepared in methanol.

Supplementary Table 1. Parameters for multi-reaction monitoring of compounds
	Compounds 
	Transition
	Fragmentor
	CE (eV)
	Polarity

	Calycosin
	284.9→268.9
	110
	27
	Positive

	Formononetin
	269.1→197
	135
	45
	Positive

	Erlotinib (IS)
	394.2→278.1
	135
	32
	Positive




Supplementary Figure legends

Supplementary Figure 1. Schematic drawing to illustrate the MAPK (A) and PI3K-AKT (B) signaling pathways involving FMNT and CS against colon cancer. The key targets involved in this process are colored in green.

Supplementary Figure 2. Pairwise correlation analysis. Heat map of the cell viability, proliferation, migration, apoptosis, p-ERK1/2/ERK1/2 ratio, expression of E-cadherin, N-cadherin and Vimentin in HT29 (A) and Caco2 (B) cells after treatment with HQ (25, 50 and 100 mg/L, 48 h). Pairwise correlation between p-ERK1/2/ERK1/2 ratio and cell viability, proliferation, apoptosis, migration, expression of E-cadherin, N-cadherin and Vimentin, respectively, in HT29 (C) and Caco2 (D) cells. 

Supplementary Figure 3. Pairwise correlation analysis. Heat map of the cell viability, proliferation, migration, apoptosis, p-ERK1/2/ERK1/2 ratio, expression of E-cadherin, N-cadherin and Vimentin in HT29 (A) and Caco2 (B) cells after treatment with FMNT (25, 50 and 100 μM, 48 h). Pairwise correlation between p-ERK1/2/ERK1/2 ratio and cell viability, proliferation, apoptosis, migration, expression of E-cadherin, N-cadherin and Vimentin, respectively, in HT29 (C) and Caco2 (D) cells. 

Supplementary Figure 4. Pairwise correlation analysis. Heat map of the cell viability, proliferation, migration, apoptosis, p-ERK1/2/ERK1/2 ratio, expression of E-cadherin, N-cadherin and Vimentin in HT29 (A) and Caco2 (B) cells after treatment with CS (25, 50 and 100 μM, 48 h). Pairwise correlation between p-ERK1/2/ERK1/2 ratio and cell viability, proliferation, apoptosis, migration, expression of E-cadherin, N-cadherin and Vimentin, respectively, in HT29 (C) and Caco2 (D) cells. 

[bookmark: _Hlk107256706]Supplementary Figure 5. Schematic drawing of inhibitors of EGFR/RAS/RAF/MEK/ERK signaling pathway. EGFR/RAS/RAF/MEK/ERK pathway is an essential target in clinical cancer therapy. Development of inhibitors of this pathway is considered as a promising strategy for the prevention and treatment of numerous cancers.

2
Supplementary Figure 1
[image: ]
Supplementary Figure 2
[image: ]
Supplementary Figure 3
[image: ]
Supplementary Figure 4
[image: ]
Supplementary Figure 5
[image: ]
image3.tiff
Con FMNT (25 pM) FMNT (50 pM) FMNT (100 pM)
A HT-29 No.1 No.2 No.3 No.l1 No.2 No.3 No.l1 No.2 No.3 No.l No.2 No.3
Relative protein expression ratio (p-ERK/ERK)
Cell viability
Relative EdU positive cells
Apoptosis rate

Cell migration ratio
Relative protein expression ratio (E-cadherin/f-actin)
Relative protein expression ratio (N-cadherin/f-actin)
Relative protein expression ratio (Vimentin/f-actin)
B Caco2
Relative protein expression ratio (p-ERK/ERK)
Cell viability
Relative EdU positive cells
Apoptos

rate

Cell migration ratio
Relative protein expression ratio (E-cadherin/f-actin)
Relative protein expression ratio (N-cadherin/f-actin)

Relative protein expression ratio (Vimentin/f-actin)

- E-cadherin/-actin R*=0.8315, P<0.0001

? 150 s 2 . 15 ) 60- s - N-cadherin/p-actin R? = 0.6006, P = 0.0031
£ R?=0.9399, P<0.0001 El R?=0.7918, P=0.0001 s R?=0.8504, P<0.0001 ez R?=0.9605, P<0.0001 20%e Vimentinfp-actin - R? = 0.8893, P< 00001
e = B 5°
s 73 < ) =
° Z £ 10 % g 10 3 = g
$ gz o g 23 gz
b 22 2z LN g2 z S
£ Zs £ . 205 €3
£ s & £ LER il
g z< 2 =3 Y
3 2 < Sz s
3 ] ]
[S] & ot T T 1 0 T 3. 1 T T T 1 £ ©
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 & 0 o 10 10
Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio o e ot comtealy
(p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) L "
_ - & E-cadherin/f-actin R? = 0.8949, P < 0.0001
= 150 s 2z 150 s 2 s 80 £ = Necadherin/factin R = 0.9838, P <0.0001
£ R?=0.8608, < 0.0001 2 R?=0.9104, P<0.0001 = OR? = 0.7301, P=0.0004 3 R?=0.9590, P<0.0001 L2090 Vimentin/P-actin 0.9263, P<0.0001
= S £ 3 H
8 3 < 15 L% B 60 G~ .
s Z S H =2 fzm
o £ 25 s &
= 2 - € g =
< S8 = 10 g2 ]
z B o o 2 B zﬂ-g £s
M Z . EE . 22
23 S 5 =22 £
- 2 32 ==
k1 < Y oz 2
] 'Y 3
5 T T T ] o T > 1 0 T T ] =
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 & 0 0 100 150
Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratlo

(p-Erk1/2/Erk1/2, % of control)

(p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control)




image4.tiff
Con CS (25 pM) CS (50 pM) CS (100 pM)
A HT-29 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3
Relative protein expression ratio (p-ERK/ERK)
Cell viability
Relative EdU positive cells
Apoptosis rate

Cell migration ratio
Relative protein expression ratio (E-cadherin/f-actin)

Relative protein expression ratio (N-cadherin/p-actin)

Relative protein expression ratio (Vimentin/p-actin)
B Caco2
Relative protein expression ratio (p-ERK/ERK)
Cell viability
Relative EdU positive cells
Apoptosis rate
Cell migration ratio
Relative protein expression ratio (E-cadherin/p-actin)
Relative protein expression ratio (N-cadherin/f-actin)

Relative protein expression ratio (Vimentin/p-actin)

e E-cadherin/B-actin R®

8236, P <0.0001

= 150 2 150+ 25 50 £ eadhorin /B act -
E R?=0.8627, P <0.0001 T R2=0.8557, P <0.0001 _ R?=0.8030, P <0.0001 - R?=0.9733, P <0.0001 T g Ncadherinfactin R 59, P=0.0025
H 4 3 - 2 3 = Vimentin/f-actin R’ 9273, P < 0.0001
S &5 < 204 ERRy H "
S 100-] < F & 100 K] N £ fgm
2 ] £ 157 £ 5 3 BE
< 22 2 g2 ]
z 2% . 7 Z 10 A 5% 20 gSmw -
50 = o 50 . b3 E £ 23 e
z o 2 ] R
8 - » 2 s 3 2 10 28 w0
z E < Sg g *
z ) -1
b e ey & o T T 1 o T » ) 0 T r  E T T T 1
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 é o S0 100 150
Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio
(p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk12, % of control)
2 1507 2 120q s 15 80 s B
g R?=0.5522, P =0.0056 3 R?=0.8010, P <0.0001 _ 9310, P <0.0001 Js R?=0.5895, P=0.0035 E g e
o : 22 LY = ‘imentin/B-actin
g £ = 1004 g Z < 6od ]
P £73 < £ 60 . 2
S 1004 * 2 E £ 104 * = £ 3 3
$ R ] S £3 ZEm
< = 3 80 2z . g 2 404 5
z 23 z 3oy eS D
£ A s . £ E 2%
3% o z . Z Eur Es
3 < 3 s
s B
SRR AR RLARAR RS ] & T T 1 o T T 1 o T T 1 2 T T T 1
) S0 100 150 0 S0 100 150 0 S0 100 150 0 S0 100 50 % 0 s 100 150
Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio

(p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (®-Erk12/Erk1/2, % of control)




image5.jpeg
| EGERmhibitors
EGFR -
a0 S e b abattaaas





image1.tiff
MAPK signaling pathway

Chssical MAP kinase
patiovay

INK and p38 MAP kirase
patiavay

Serun oo dnge,

i e, _
e e,
il

ERKS pathway

Serum, EGF,
acke ciEen species,
Stk tysinkinaze
‘dumstream

MAPKKKK MAPKKK

04010 1227118
©) Kavehisa Labonstories

MAPKK

an
anti‘apoptoas

Proliferation,
lamaton | Cel

s

DNA
Wit signali
—f Walggne
o

DNA

—>

Polifertion,
differentaton

MAPK

PI3K-AKT signaling pathway

o~ >[I}
. S

AMP
AMPK

2 Cagmes — [z |

i
Proteis
jo2 F gt =

6KIL:

+p »

on ke
= S et
> Actin rorganization

Sy
e elieation

Cellpmtetion
eneas

[Cor J—»{xx DR

Palbogemasmented L

nelecls pattems—[TLR2: — » Metabolism

B cell eoeptor
signaling pathway

Antigen — [ BCR.

Chemokines,
Hormones,
‘Newnotrarémitters

—[Grer[ Gpy |

o —"o
PSP [y | PIB49Ps

04151 103119
(c) Kanehisa Laboratories

—» Metsbolism

!
e [ | ———— Cellesele
Frogitasion

—» Cellegele
Frogieson

Cellyele Gl eyl
== fogaen

—— . Cellogle
Geoxe,
——® Cell suvival
-~ Cell swrvival
Apoptosis.
———®Cell suvival
o Lozl punin
DNA  [Me1]





image2.tiff
Cell viability (% of control)

ty (% of control)

E

=
3
o]

A

HT-29

Relative protein expression ratio (E-cadherin/p-actin)
Relative protein expression ratio (N-cadherin/p-actin)

Relative protein expression ratio (Vimentin/p-actin)

Caco2

Relative protein expression ratio (E-cadherin/p-actin)
Relative protein expression ratio (N-cadherin/f-actin)
Relative protein expression ratio (Vimentin/p-actin)

R?=0.8867, P <0.0001

Relative protein expression ratio (p-ERK/ERK)
Cell viability
Relative EdU positive cells

Relative protein expre:

50

RS 100
Relative protein expression ratio

(p-Erk1/2/Erk1/2, % of control)

80 90

R?=0.9130, P <0.0001

110

50 100

Relative protein expression ratio
(p-Erk1/2/Erk1/2, % of control)

150

itive cells

Relative EAU pe

Apoptos

Cell migration ratio

Cell migration ratio

rate

on ratio (p-ERK/ERK)

Cell viability
Relative EdU positive cells
Apoptosis rate

Con

No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3 No.1 No.2 No.3

HQ (25 mg/ml) HQ (50 mg/ml) HQ (100 mg/ml)

o~ E-cadherin/B-actin R? =0.7806, P = 0.0001
2

150 . 20 o7 . £ = Necadherin/factin R = 0.8217, P < 0.0001
R?=0.7810, P=0.0001 s R2=0.6691, P = 0.0011 o " R? = 0.8441, P<0.0001 . Z20Te Vimentinfacin K- 05608, P<0.0001
= $ . g3 B
3 b ) 7~
£ 100 2 . £ = gg™ N
z 3 £Zw0 £
g £ €3 22 150 “,\‘\
o 2z 10 52 £3
S s £ g S5
B gs =3 £ N
2 . e, Fgw R a‘////ﬁ”" .

T — T T 1 T T — R — ot T T — — 3 e ——— ———— i—ew—

500 60 0 s % 100 110 S 6 0 s %0 100 110 S0 6 0 s % 10 10 Z 0 e 0 s %0 10 1o
Relative protein expression ratio Relative protein expression ratio Relative protein expression ratio “8':“": ’;/';?‘i‘:‘ ;\gfﬂ;iﬂn falil"
(p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control) (p-Erk1/2/Erk1/2, % of control)

150 0 00 o e~ E-cadherin/B-actin R? = 0.5685, P = 0.0046
5 2 2 i £ = N-cadherin/p-actin R? = 0.8884, P < 0.0001
R*=0.7949, P < 0.0001 R*=10.9392, P <0.0001 g § " R*=0.9420, P < 0.0001 £ 200 Vimentin/B-acti RE=0.8939, P <0.0001
5 ? ES . i
£ 100 20 £ £ im0
H 0 £3 ¢ 5%
2 H
3 53w g
g 10 o £ (4 Es
< =32 £8 %
S 3 20 .. a<
CE s
. . €
T T T 1 T T T 1 T T T 1 -] T T T 1
0 50 100 150 0 50 100 150 0 50 100 150 = o 50 100 150

Relative protein expression ratio
(p-Erk1/2/Erk1/2, % of control)

Relative protein expression ratio
(p-Erk1/2/Erk1/2, % of control)

Relative protein expression ratio

(p-Erk1/2/Erk1/2, % of control)

Relative protein expression ratio
(p-Erk1/2/ErK172, % of control)




