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LTr1, derived from cruciferous vegetables, inhibits glioma proliferation via TrkA/ PI3K/AKT pathway
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[bookmark: S1][bookmark: _Hlk62757199][bookmark: _Hlk100757630]Supplementary Fig. 1. The levels of LDH release in the culture of glioma cells. Glioma cells SHG-44, U87, and U251 were treated with the seven compounds (No. 32, 90, 91, 106, 113, 126 and 133) at indicated concentrations for 48 h, respectively, using LDH assay kit. Data are analyzed using One-way ANOVA. *P < 0.05, **P < 0.01 and ***P < 0.001 vs. control. Values are presented as means ± SEM from three independent experiments.
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[bookmark: S2]Supplementary Fig. 2. Cell viability of primary astrocytes and SVG P12 treated with various compounds. Primary astrocytes a and SVG P12 b were cultured and treated with the indicated concentrations of compounds 32, 90, 91, 106, 113, 124, 126 and 133, and their cell viabilities were analyzed by CCK-8 assay. Data are analyzed using One-way ANOVA. *P < 0.05, **P < 0.01 and ***P < 0.001 vs. control. Values are presented as means ± SEM from three independent experiments.

[bookmark: TKZ][image: ]
Supplementary Fig. 3. The chromatographic graph of internal standard ketoconazole.
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[bookmark: S3]Supplementary Fig. 4. Cell viability of glioma cells treated with TMZ and PTX. SHG-44 and U87 cells were cultured and treated with the indicated concentrations of chemotherapy drugs TMZ a and PTX b for 72 h, respectively, and their cell viabilities were analyzed by CCK-8 assay. Values are presented as means ± SEM from three independent experiments.
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[bookmark: _Hlk100676701][bookmark: S4]Supplementary Fig. 5. Statistical analysis of protein levels and EdU positive cells related to Fig. 2. a-d The statistical analysis of cyclinA2, CDK4, CDK2 and p21, respectively. e The statistical analysis of EdU positivie cells. Data are analyzed using One-way ANOVA. *P < 0.05, **P < 0.01 and ***P < 0.001 vs. control. Values are presented as means ± SEM from three independent experiments. 
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[bookmark: S5]Supplementary Fig. 6. LTr1 induced DNA damage in SHG-44 and U87 glioma cells. a SHG-44 and U87 cells were treated with LTr1 (0.5, 1, and 2 μM) for 48 h, followed by incubation with antibody γ-H2AX, and visualization under a fluorescence microscope (scale bar, 100 μm). b DNA damage indicated by the γ-H2AX positive cells. Data are analyzed using One-way ANOVA. *P < 0.05, **P < 0.01 and ***P < 0.001 vs. control. Values are presented as means ± SEM from three independent experiments. 
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[bookmark: _Hlk100678039][bookmark: S6]Supplementary Fig. 7. Statistical analysis related to Fig. 3. a The statistical analysis of apoptosic cells analyzed by Hoechst 233342 staining. b The statistical analysis of apoptosic cells analyzed by Annexin V-FITC/PI staning. c-h The statistical analysis of cleaved cas3, Bcl-2, Bax, cleaved cas9 and cyto C, respectively. Data are analyzed using One-way ANOVA. *P < 0.05 ,**P < 0.01 and ***P < 0.001vs. control. Values are presented as means ± SEM from three or four independent experiments. 
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[bookmark: S7]Supplementary Fig. 8. LTr1 decreased the mitochondrial membrane potential (MMP) of glioma cells. SHG-44 and U87 cells were treated with LTr1 and PTX at the indicated concentration for 48 h, were loaded with JC-1 probe for 30 min followed by observing under a fluorescence microscope (scale bar, 100 μm).
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[bookmark: S8]Supplementary Fig. 9. The structures of representative TrkA inhibitors with indole or indole bioisostere pharmacophores (in light blue).
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[bookmark: S9][bookmark: _Hlk97556043][bookmark: _Hlk100598026]Supplementary Fig. 10. Inhibiting TrkA induced apoptosis and inhibited proliferation in glioma cells. SHG-44 and U87 cells were treated with TrkA inhibitor LOXO-101 and LTr1 for 48 h. a Levels of LDH release were tested by LDH assay kit. b Statistical analysis of apoptotic cells. c Statistical analysis of EdU positive cells. Data are analyzed using One-way ANOVA. *P <0.05, **P < 0.01 and ***P < 0.001 vs. NC group. Values are presented as means ± SEM from three independent experiments.
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[bookmark: S10]Supplementary Fig. 11. NGF, the positive ligand of TrkA directly bound to TrkA determined by microscale tthermophoresis (MST) assay.
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[bookmark: S11]Supplementary Fig. 12. LTr1 directly bound to TrkA determined by biolayer interferometry (BLI) assay.
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[bookmark: S12][bookmark: _Hlk109320860]Supplementary Fig. 13. Statistical analysis of protein levels related to Fig. 6. a-c The statistical analysis of TrkA, p-AKT and p-PI3K, respectively. Data are analyzed using One-way ANOVA. *P < 0.05 and **P < 0.01 vs. control. Values are presented as means ± SEM from three independent experiments.
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[bookmark: S13]Supplementary Fig. 14. LTr1 played an anti-glioma role via TrkA. SHG-44 and U87 cells were transfected with TrkA-siRNA for 48 h and then treated with LTr1 for 48 h. a Cell viability was analyzed by CCK-8 assay. b and d Cells were stained by Annexin V-FITC and PI and analyzed by flow cytometry. c and e The proliferation of glioma cells was performed by EdU assay kit and observed under a fluorescence microscope (scale bar, 100 μm). Data are analyzed using One-way ANOVA. *P < 0.05, **P < 0.01 and ***P < 0.001 vs. NC group. Values are presented as means ± SEM from three or four independent experiments.
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[bookmark: S14][bookmark: _Hlk97502654]Supplementary Fig. 15. LTr1 had no toxicity in vivo. a Body weight variation of mice during the experimental period. b Representative H&E stained images of peripheral tissues in different groups (scale bars, 40 µm). n =6 mice per group.





[bookmark: S15]Supplementary Fig. 16. The statistical analysis of Ki67 positive cells. Data are analyzed using One-way ANOVA. ***P < 0.001 vs. control. Values are presented as means ± SEM.n=6 mice per group.
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[bookmark: T1]Supplementary Fig. 17. The H&E staining of the lung in the orthotopic xenograft glioma model. Representative H&E stained images of peripheral tissues in different groups (scale bars, 40 µm). n =6 mice per group.

Supplementary Table 1. Cytotoxicity of the seven lead compounds (IC50 in μM).
	Compound number
	IC50 (μM)

	
	SHG-44
	U87
	U251

	32
	0.26
	0.27
	0.98

	90
	0.96
	0.74
	0.58

	91
	0.74
	0.94
	2.12

	106
	0.17
	0.001
	0.04

	113
	0.52
	0.45
	0.65

	124
	0.26
	0.29
	0.76

	126
	0.11
	0.01
	0.05

	133 (LTr1)
	1.97
	1.84
	2.03









[bookmark: T2]Supplementary Table 2. The concentration of LTr1  in plasma and various tissues in vivo.
	
	LTr1 (300 mg/kg, i.g.)

	
	3 h
	6 h
	24 h

	
	μg/mL
	μM
	μg/mL
	μM
	μg/mL
	μM

	Plasma
	6.77±0.75 
	18.04±1.99
	6.16±1.31 
	16.42±3.49
	0.59±0.17 
	1.57±0.45

	Intestine 
	16.72±3.92
	44.57±10.44
	16.89±3.37
	45.01±8.99
	12.19±2.58
	32.51±6.88

	Liver
	16.02±2.41
	42.70±6.43
	9.20±2.25
	24.53±5.99
	2.36±0.96
	6.30±2.58

	Kidney
	10.75±2.41
	28.67±6.43
	6.71±1.72
	17.90±4.58
	1.94±0.74
	5.19±1.97

	Lung
	9.89±2.13
	26.35±5.67
	10.63±2.62
	28.33±6.98
	3.37±1.38
	8.98±3.70

	Spleen
	6.22±1.32
	16.58±3.51
	4.07±1.48
	10.84±3.93
	0.69±0.21
	1.85±0.57

	Muscle
	4.454±1.24
	11.87±3.29
	4.10±1.07
	10.93±2.85
	0.39±0.32
	1.04±0.86

	Brain
	[bookmark: _Hlk97542743]3.79±8.99
	10.08±2.39
	3.08±0.78
	8.23±2.09
	0.77±0.35
	2.05±0.93

	Heart
	2.23±0.55
	5.96±1.45
	2.07±0.77
	5.54±2.05
	0.14±0.06
	0.29±0.15




2

image4.tiff
SHG-44 us7
150 150
g
> 100 ﬂ |;‘ ﬂ ‘__-El s LSS
0 0
Control 125 2 50 Control 125 2 50
Concentration (M) Concentration (uM)
SHG-44 us7
150 150
g S
= 100 = 100;
3 ICeo=111 M B 1C50=0.06 uM
K s
= 50 = 50
3 3
o o
0t T T T 1 0t T T T T 1
o 1 2 3 5 o 1 2 3 4 5

Ig[Contration (nM)]

Ig[Contration (nM)]




image5.tiff
5 5 @&

cyclinAZIp-actin

g

CDK2/p-actin
°

$

2$S

EdU positive cells(%)

o
LTr1 (M)
PTX (M)

SHG-44
Control 0.5 1 2 M)
SHG-44
* .
H
Control 0.5 1 2 (M)
w A
- 05 1 2 -
- - - -1

cyclinAZif-actin
°
&

00

Control

us?

05

)

3 8

EdU positive cells (%)

0-
LTr1 (uM)
PTX (uM)

Control

s SHG44
< . Y
310
3
2
3
Bos
00
Control 0.5 1 2 (M)
N SHG-44

p21/p-actin
S

.
.

Control 0.5 1 2 (M)

15
.
e o
510
H
5 os
8
00
Control 05 1 2 (uM)
us?
s
-
P :
a2
H
a
1
Comrol 05 1 2 (uM)




image6.tiff




image7.tiff
()
()
()

2

- 05 1 2 -
- - - - 006
ug?
.
Contol 05 1 2
us?
Control 05 1 2

K]
H
g 8 2 = 33 LR S 2 o2gog g TTETTETS
() sifeo opojdody = x unoe-giz-iog upoe-gigosedsea paneso ] A 0010 oo
£ 5 =
58 _ s g
E g 3 2
' : o « = % o
~
. B - « -

s 3 3 - b

3 - ° 3 &

Q H 2 z @

z @ H s 3 . & s

& @, 2

3 3 H
o . : £ £
< o o
g5 ENENNE H F &TTTETTTTET g
22 upoe- uaﬂamﬁ E%u_u
(%) slioa onoidody = AIXO2ID 00
BB =
58 =
- - g - g
© = = *®
* 12 e ~
H b il o e « ¥
3 o . -
. 5 ° T : 5
ﬂUu m - | W W =1
" w o B
i N ° ° -
2 g £
[l H H §
8 H
N N S TS £ A A X
s 8 8 ¢ °5% RN S %5 %25
(%) 1182 anoydody Tx upoe-ggasedsed paneald .___ova:am m unae-g;9 0}k
EE g B
- = s £
B ER =
- g o
e ~ ~
!

-1 ~ . -

b s . -3 - 3

[ - 3 3 &

5 ¢ I 8 s
o, 5 FI s w . H
=3

g 3 £
" £ E £
3 m 3
& ss T T 1 TR R
32 pae-gjgosedses poncar> S "2 2
(%) silea anordody == upos-grea anoe-gio oo
S5&




image8.tiff
ontro 0
oy . 2*
L . |
O . ne
Vi Tutt
2.0 | (AT R
erge A AR RO
sl
ontro 0 P 0.06
e,
.
oe
.
| % v 2 P
" A





image9.tiff
OH

o

N H‘N/QO
gw

Larotrectinib(LOX0101)

j/NHz
o

DS-6051

HN
o
Hi
N N
H \\/N\
E
F
Entrectinib
NH
O o
F
HO IS
Belizatinib

Selitrectinib

Repotrectinib




image10.tiff
s v o w o°
S

SHG-44

(%) s122 anojdody

us?

e

ﬂ ﬂ
S

& & 2 2 3
(103u02 0} aAyejal)
aseala) HAT

SHG-44
SHG-44

304

(1013u00 0} 3ARerRl) (%) s1122 amsod np3
asesja) Ha




image11.png
Fnorm (%o)

920

910 |

900 -

890 -|

880

870 -

Kp = 1.47 uM

1.0

100

1.0°

108 1.07 1.0%
NGF concentration (pM)




image12.tiff
0.025

0.02

Req

0.015

0.01

8
LTr1 (uM)

10

12




image13.tiff
Tria/g-actin

P-PI3KIPISK

05

0.0

05

00l

Control

Control

SHG-44
L] *
05 1 2w
SHG-44
.
;s
H
05 1 2 (um)

TrkAfB-actin

05

P-PISKIPISK

Control

Control

us?
.
1 2 (M)
us?
1 2 (um)

15 SHG-44
LI
g 10 H
£ .
& o5
00
Control 05 1 2 (M)

Control

05

us7

2

(M)




image14.tiff
SHG-44

us7

SHG-44

us7?

150

50

Call viability (%)

SHG-44

ns

CnNe

TrkA-SiRNA

g

Control

TrkA-SiRNA

us?
NC
TrkA-siRNA
Control LT
LTr1 TrkA-siRNA+LTr1

Annexin V-FITC

Apoptotic cells (%)

EdU positive cells (%)

od

Control

Control

SHG-44

L

LTr

CNe
TrkA-SiRNA

NC
TrkASIRNA

Apoptotic cells (%)

EdU positive cells (%)

RNA+LTr1

us?
Ne
—_—ns TrkA-siRNA
ok . "
o M
Control LTrt
us7
ne

TrkASiRNA

Control LTr




image15.tiff
N
by

e Control
G2 M = Vehicle
= —+ PTX (20 mglkg, i.v.)
o 15
2 —% LTr1 {100 mgrkg,
;10 —+ LTr1{300 mg/kg, i.g.)
8
@ s

T T T T 1

0 5 10 15 20

Treatment (Days)
Control PTX (20 mglkg, V)

LTr1 (100 mg/kg, i.g.) LTr1 (300 mg/kg, i.g.)

Liver

Kidney




image16.emf
C

o

n

t

r

o

l

V

e

h

i

c

l

e

P

T

X

 

(

2

0

 

m

g

/

k

g

，

i

.

v

.

)

L

T

r

1

 

(

1

0

0

 

m

g

/

k

g

，

i

.

g

.

)

L

T

r

1

 

(

3

0

0

 

m

g

/

k

g

，

i

.

g

.

)

0.0

0.1

0.2

0.3

A

v

e

r

a

g

e

 

o

p

t

i

c

a

l

 

d

e

n

s

i

t

y

 

o

f

 

K

i

6

7

***

***



image17.tiff
PTX (20 mglkg i v)

LTr1 (300 mglkg i.g.)

LTr1 (100 mglkg, i.g.)
T

«

a»l





image1.tiff
Compound 32

Compound 106

Compound 90 Compound 91
20 *r 20 - z 20 . 207 .
= - = = . T = 184 P
£ 16 3 £ 454 £asd £ .
$% g2 22" e 2% 164
SHG44% & 88 £3 g2 o
22w s 2 10| 210 o 28 14q .
] 2 e 5212
4% 5z 52 352
§ o5 =5 o054 =5 o054 ¢
= & B 2104 ﬁ m .
oo 0. 0. 0.8 T T T T T T
Control0.075 0.16 03 06 12 Control 0.25 0.5 1 2 4 Control 0.2 04 08 16 32 Control 006 04 02 04 08
Goncentration (M) Concentration (uM) Concentration (uM) Concentration (M)
20 . N 34
= . = = B
3 3 3 2
JEus Es H 555 852
is 852 is £8°
B g9 gc s
U87 3210 s €2 2] 22
. 5
zg e zg 5244
gz g2 H EE]
205 Js . = e
2 e £
o ‘ Al oL L L L L
Control0.075 0.15 0.3 08 12 Control 02 04 08 16 32 Control 025 05 1z 4 conol 025 08 1w
s Goncentration (kM) N Concentration (uM) Concentration (uM) s oncentration (nM)
g : H ¥ ] H
2 £ g% 9% . 9%
e eBiE TR
uzst g 2 ‘ﬁ s = °| 2 LN K
] e ze e
LR gz 1q X 3
e E £ E
Control025 05 1 2 4 Control 015 03 08 12 24 Control 05 1 4 Control 001 002 004 00 0.16
Concentration (uM) Concentration (M) Concentration (uM) Concentration (uM)
Compound 113 Compound 124 Compound 126 Compound 133
18 25+ 20 201
- . = = e -
15 T 20 3.5l
o - o . JEus : G Eusd
£8 14 8 8 154 88 o 2 |* 58
ee L] 2 2 104 B 2109
SHG-44 o 212 . x ¢ 1.0+ 2 e
Sz : g3z v £ §&
3% 4F = o =2 0sq
£ 10 l:gl T E 05| s g
ol L LLLLLLLL 00 ool LU LLLL AL LL o T
Control0.i25 025 05 H Control0075 015 03 06 12 Control 005 01 02 04 08 Control 051 3
Concentration (M) Concentration (M) Concentration (M) ‘Concentration (um
37 3 25+ 25
g . B . 5 204 - T2 P
8% 2| o 3% . i I . 3 .o
us7 §38 . g8 . 88 15 $ 8 1s.
22 e * e e $
2 e x %104 I 210
8= 14 2 2 4 .
kN 351 EK] EE]
H € £ 05| £0s
T T T T T T T o. T T T T 0. T
Gontrol0 125 025 05 1 2 Control0.075 015 03 06 12 Contral 375 75 15 30 6 Control 05 1 s
Concentration (M) Concentration (M) Concentration (n) Concentratin (uth)
R 3 B 25
3 = . z = ooy
3 - s 3 w e Ty
2 €, . 2 %gzz, . o i 3E, P .,,g” . 'i'
£3 o 88 g8 §81s
1) s e H
uzst £9 . 3 2 22
524 5244 524 z 210
45 BN B 3%
H H e Sos
L T L — T o .
Control 015 03 06 12 24 Control 02 04 08 16 32 Control0.125 025 005 01 02

Concentration (uM)

Concentration (uM)

Concentration (M)

Control 05 1
Concentartion (uM)




image2.tiff
150+ Compound 32 Compound 90 Compound 91 Compound 106

1507 150 150
1004 e 1004 s o 5 100 x 5 1004
L] . = £ * sk
- 2 H oo
3 g
504 501 Z s Z s
3 3
8 " 8
o o
Contol0075 015 a3 as 12 Control 02505 3 Contiol 92 04 a2 Control 005 01 02 o8
Concentration (uM) concemrauanqpm Concemraimn (uM) Concentration (,.M,
1504 Compound 113 150- Compound 124 150+ Compound 126 150 Compound 133
g g £ £
& 100 > 100 & 100 - < 100
= e *F x e = N -1 HEakk kwr e B
H . s 3 PO 3 H
= 0] 5 = s 3 = 5o *| [F] 2 s
< . . T . 2
8 8 8 8 o
0= T T T T T T T T T T T T T T T o
Control0.125 0.25 05 1 2 Control0.075 0.5 03 06 12 Control0.025 005 01 02 04 Control 05 1 8
Concentration (uM) Concentration (uM) Concentration (uM) Connmtmlon luMi
1509 Compound 32 1509 Compound 90 150 Compound 91 1509 Compound 106
g
$ 100
3 ! .
50
5
: H £~
o L
Comrol0d7s 015 03 06 Control 025015 3 Conwol 0204 08 16 22 Conrol0 625 0425 025 05 1
Concentration (uM) Cnncemramn u.M) Concentration (uM) Concentration (uM)
1504 Compound 113 150 Compound 124 150 Compound 126 150+ Compound 133
g g
100 100 S 100 o
£ 2z
s
50 = s
ﬂ e §
;
o o T T
Control0031 053 013 025 Comrol0.019 003 0.075 015 03 Contol0.625 0425 025 05 Control 05 p

H
Concentration (M) Concentration (M) Concentration (uM) Concontration (uM)




image3.tiff
1004

Relative Abundance

372

1 2 3 4
Time (min)





