Identification of ADP-ribosylation factor 6 as the cellular target of withangulatin A against TNBC cells by ferroptosis
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1. Supplementary Results 
 


Scheme S1. Synthesis of Biotin-WA.    
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Figure S1. WA induced cell death in MDA-MB-231 cells. (A) Cells were treated with different concentrations of WA for 24h. Representative images were shown. (B) Apoptosis ratios were determined by flow cytometry analysis of Annexin-V/PI double staining. 
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Figure S2. WA inhibits the proliferation of TNBC in vivo. The antitumor activities of WA in representative. MDA-MB-231 tumors from mice after vehicle and WA treatment: (A) The images of isolated tumors derived from mice, (B) tumor volume and (C) tumor weight (n = 7), **, p < 0.01, ***, p < 0.001. Statistical significance compared with respective control groups. 
[image: s2]
Figure S3. Probing of the human protein microarray to identify WA targeting ARF6 protein. (A) Frequency histogram for the probed protein microarray showing the range of Z-scores obtained. Protein with a Z-score greater than three were considered significant. Cy5 signals were measured at 635 nm. (B) Microscale thermophoresis binding curve of several candidate proteins with WA. 
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Figure S4. mRNA expression of Foxc2, Ttk, Arhgdib, Ambra 1, Homx-1, PTRRR, NE01, PDZKIP and POLO from mice treated with WA (40 mg/Kg), as evaluated by qPCR.



[image: ]
Figure S5. KEGG pathway annotation of up-regulated and down-regulated proteins, respectively. Diagram of KEGG analysis classifying DEGs into biological process groups.
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Figure S6. Cells were transfected with control or ARF6 shRNA. Then, the mRNA and protein expression levels of ARF6 were determined.
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Figure S7. The binding sites of ARF6 were predicted by ICM-Pro. (A) The interaction sites were predicted by Optimal Docking Areas. It identified optimal surface patches with the lowest docking desolvation energy values as calculated by atomic solvation parameters. (B) Three predicted sites were shown on the surface of ARF6 protein.


Table S1. The proteome microarray of 9 potential targets.
	Block
	Column
	Row
	Name
	F635 Median
	F635 Mean
	B635 Median
	B635 Mean
	SNR 635
	I
	Z-Score

	4
	1
	2
	IFT22
	365
	465
	61
	118
	2.551
	5.98
	21.087

	4
	16
	2
	ARF6
	327
	385
	67
	125
	1.733
	4.88
	16.337

	23
	8
	57
	AVEN
	228
	303
	71
	122
	1.361
	3.21
	9.146

	10
	7
	19
	SF3B4
	205
	263
	47
	102
	1.309
	4.36
	14.102

	24
	27
	55
	SRRT
	201
	256
	61
	114
	1.127
	3.30
	9.507

	7
	24
	54
	LIMCH1
	175
	253
	61
	113
	1.085
	2.87
	7.672

	1
	23
	43
	HNRNPK
	143
	215
	51
	103
	0.957
	2.80
	7.392

	12
	10
	13
	CCDC9
	138
	227
	60
	112
	0.885
	2.30
	5.221

	5
	1
	59
	DDX4
	163
	212
	59
	111
	0.802
	2.76
	7.214








2. NMR Spectral Data
[image: ]
1H-NMR spectrum of Biotin-WA
[image: ]
13C-NMR spectrum of Biotin-WA
image2.tiff
A

WA (pmol/L)
0 0.5 1 2
WA (umol/L)
PL 0.5 1

CETE T

@ 2 0 0w
PR ERE R
W e

PR

“louwrs avam | ey
e e W

Yo o) s





image3.tiff
Control

WA 20 mg/kg

WA 40 mg/kg

0.4
Zoal| ok
)
D | pEE o
=02 T
g oan
0.1
: =
0.0
> N 2
o o &
» N
<« )
25 Pa—

= Wa 20melke

2 -+ WA Dmgks
15
10

5

Body weight (g)

DO D2 D4 D6 DS D10 D12 D14 D16 D18 D20 D22 D24
Days




image4.tiff
LIMCHI

SRRT

HNRNPK CCDCY DDX4

IFT22 AVEN

SRRT

DDX4

CCDCY

LIMCH1

HNRNPK




image5.tiff
HO-1

L

[PARY UOISSOIdX0 Y NI AT

T

Ambral

& & < >
[PAS] HOISSAUXD Y N ATIRIY

Arhgdib

15

o 0
-

o

1oAY UOISSRdXE Y I 2

-

[pAS] UISsaXD YN AN

—rh

oAo] wopssana v N AT

Toxe2

1.5

1.5

1.5

POLO

e o
< S
[oAO] OIss31XA VNI SATEIY

PDZKIP

2 w
< S
Joas] TOTSSATXD N ANEIRY

<
=

NEO1

0.0

oAD TOISSATAXA YN AANEIY

PTRRR

2 0
< B

2
3
[oA0] OISS21dXA VNI SATE




image6.tiff
Statistics of Pathway Enrichment

ndocyosis
Calcyde

PR signsing paesy
s snaing pthvay
AR gnsing phsy

Ribosome biogenesi neukaryotes
et proces s i endoplami retcumin
A wamsport

Proeoptyans i cncer

i carcnogencis

Patouap o cocer

Cotrcta et

eyt eskerss

Wepaias

Consn-tarvins miection

M el n cocer

Transcriptions miregubtion i cacer

Bisyness of amino s
Ghcetophospholeid metaboism
"Caon meabokim

NOD- e receptr sinstn puthusy
iian it ety

70
76,09

Sas1

100359
10 4355
196260

5 2615)
7.0
Sasi

s 2179
sas

Statistics of Pathway Enrichment

Genetic Information Processing

Human Diseases

Metabolism

[ ——

3

Annotated Genes

106




image7.tiff
>

Relative mRNA expression level

-
[3,]
1

-
o
1

o
=}

ARF6

NC shARF6

ARF6

GADPH

NC shARF6

-

R S—





image8.tiff




image9.jpeg
Fuoo

Fiooo

[
Feoco

Frowo
Fsoco
Lo
Feoco
2000
Fioo0
000

[

wo—

1

i

vl

s

)

<

EReS

i
IRV,

ol





image10.jpeg
[

7500

000

Fesco

[

Feso

Fsoco

Fesco

[

Fesco

[

2500
2000

Fisco

Fioo0

Fsoo

Fso0

e —

s

o

o —
s
i
.
iz

4l
i/

Wi

o

0

20 0 0 ;0 w0 10 10 10 120 10 100 %
o (om

20




image1.emf
HN

NH

S

O

H

H

COOH

D-Biotin

Biotin-WA

EDCI, DMAP

DCM

rt, overnight

O

O

O

OH

O

O

OAc

HN

NH

S

O

H

H

O

O

OH

O

OH

O

O

OAc

WA



