Supplementary figures
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[bookmark: _Hlk497317338]Figure S1. Western blot analysis of LC3B-II and SQSTM1 levels in various cancer cell lines (H1299 (A), H157 (B), HepG2 (C), and HeLa cells (D)) and HEK293 cells (E) treated with CA-5f (20 μM) at the times indicated. GAPDH is used as a loading control. 




[bookmark: _Hlk497319166][image: ]

Figure S2. Western blot analysis of PIK3C3, ATG5, phospho-MTOR levels in A549 cells (A) and HUVECs (B) treated with CA-5f (20 μM) at the times indicated. GAPDH is included as a loading control. 
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[bookmark: _Hlk497321161]Figure S3. Western blot analysis of LAMP1 level in A549 cells and HUVECs treated with CA-5f (20 μM) at the times indicated. GAPDH is included as a loading control. 
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Figure S4. Depletion of LMO7, DNM2, or MYO1E resulted in an accumulation of LC3B-II and SQSTM1. A549 cells and HUVECs were transfected with scrambled siRNA (negative control) or siRNAs against LMO7 (A), DNM2 (B), or MYO1E (C) (50 nM) for 24 h, respectively. Cells treated with CA-5f (20 μM) were used as a positive control.
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Figure S5. CA-5f increased the level of mitochondrial ROS. A549 cells and HUVECs were pretreated with NAC (10 mM) or DPI (10 μM) and then incubated with CA-5f (20 μM) for 3 h. (A) For determination of the intracellular ROS levels, the cells were loaded with 10 µM DCFH-DA for 20 min and collected for flow cytometry. (B) To measure the mitochondrial ROS production, the cells were loaded with 5 µM MitoSOX® Red for 20 min and collected for flow cytometry. 



[image: ]

Figure S6. CA-5f decreased the mitochondrial membrane potential (MMP). (A) Fluorescence photographs of JC-1 staining. A549 cells or HUVECs were treated with DMSO or CA-5f for 3 h. After treatment, cells were incubated with JC-1 for 15 min at 37°C in a humidified incubator and then observed under a fluorescence microscope. JC-1 probe forms aggregates in normally polarized mitochondria, and exists as monomers in damaged and depolarized mitochondria. The color of this dual-emission probe changes from red-orange to green as the mitochondrial membrane is depolarized. Scale bar: 10 µm. (B) Flow cytometric analysis of MMP for A549 cells and HUVECs treated with DMSO or CA-5f (20 μM) for 3 h using the fluorescent probe JC-1. 
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Figure S7. The elevation of mitochondrial ROS is not required for the inhibitory effect of CA-5f on autophagic flux. (A) Western blot analysis of LC3B-II level in A549 cells and HUVECs treated with DMSO or CA-5f (20 μM) in the absence or presence of NAC (10 mM) for 6 h. (B) qRT-PCR analysis of LC3B mRNA level in A549 cells and HUVECs treated with DMSO or CA-5f (20 μM) in the absence or presence of NAC (10 mM) for 6 h. (n = 3; *, p < 0.05 vs. control) (C) Fluorescence photographs of A549 cells and HUVECs transfected with mRFP-GFP-LC3B reporter. Cells were treated with DMSO or CA-5f (20 μM) in the absence or presence of NAC (10 mM) for 6 h. Scale bar: 10 µm. (D) Average number of autophagosomes (yellow) and autolysosomes (red) per cell was figured up and grouped as described in C. (n = 3; **, p < 0.01 vs. control) 
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[bookmark: _Hlk511506097]
Figure S8. Effects of CA-5f on cell viability. Three NSCLC cell lines including H157 (A), H358 (B), and H1650 (C) cells, and 2 normal human epithelial cell lines, BEAS-2B (D) and HK-2 (E), were treated with the indicated concentrations (0-20 μM) of CA-5f for 24 h and cell viability was determined using the MTT assay. (n = 3, * p < 0.05, ** p < 0.01 vs. 0)
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Figure S9. CA-5f treatment completely inhibited colony formation of A549 cells. 2,500 cells were seeded in 6-well plates and incubated with DMSO or CA-5f (20 μM) for 12 days. The medium was replaced every 2 days. At the end, the colonies were fixed with 2% formaldehyde and stained with 0.5% crystal violet. 
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Figure S10. Nuclear pyknosis induced by CA-5f was detected using DAPI staining. A549 cells (A) and HUVECs (B) were treated with DMSO or CA-5f (20 μM) for 24 h. Scale bars: 20 µm. Histogram shows the percentage of cells with nuclear pyknosis. (n = 3, * p < 0.05, ** p < 0.01 vs. control) 
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Figure S11. Molecular docking experiments predicted that CA-5f could bind to the GTP binding region of the RAB7A protein. CA-5f might form hydrogen bonds with GLY18A and VAL19A sites in RAB7A.
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Figure S12. Depletion of autophagy genes regulating autophagosome formation attenuated the cytotoxicity of CA-5f. A549 cell were treated with or without CA-5f (20 μM) for 24 h following transfection with scrambled siRNA, ATG5 siRNA, or PIK3C3 siRNA for 24 h. Cell viability was determined using the MTT assay. (n = 3; *, p < 0.05; **, p < 0.01 vs. Scrambled siRNA; #, p < 0.05 vs. Scrambled siRNA+CA-5f) 




Legends to Videos
Video S1. In vitro live imaging of A549 cell expressing GFP-RFP-LC3B treated with CA-5f (20 μM) using time-lapse confocal microscopy. Images were acquired every 5 min. Scale bar: 25 µm.
Video S2. In vitro live imaging of A549 cell expressing GFP-RFP-LC3B treated with EBSS using time-lapse confocal microscopy. Images were acquired every 5 min. Scale bar: 25 µm.
[bookmark: _GoBack]Video S3. In vitro live imaging of HUVEC expressing GFP-RFP-LC3B treated with CA-5f (20 μM) using time-lapse confocal microscopy. Images were acquired every 5 min. Scale bar: 25 µm.
Video S4. In vitro live imaging of HUVEC expressing GFP-RFP-LC3B treated with EBSS using time-lapse confocal microscopy. Images were acquired every 5 min. Scale bar: 25 µm.



image3.tiff
A549 cells CA-SF HUVECs CA-Sf
0 3 6 12 24 (h) 0 3 6 12 24 (h)

Lappr TN NS e e LAMP1 -'"‘d

GAPDH |[Wewss sWem swes seen seen GAPDH ~"““

LAMP1:GAPDH 1.00 135 119 120 221 LAMPL:GAPDH 1.00 0.94 091 113




image4.tiff
A S e Wt
A549 cells ] - o' = R
o % P MOTT o
LCIB-1 s S oo S —
LOIB-IL o A R a—
SQSTMI o~
GAPDH e
LC3B-ILGAPDH 100 1.8 202 273 3.85
SQSTMIGAPDH 1.0 161 187 159 205
B R @WW R w"ﬁ
B <
A549 cells o @“\ .wl’ D"”n = ‘\W o
LC3B-T | pr—
LO3B-IT i . S . A
SQSTMI o GESD o Gumn
GAPDH e e e S— e C—
LC3B-ILGAPDH  1.00 215 323 274 370
SQSTMI:GAPDH 1.0 187 157 183 2.4
C PR T
A549 cells e ;E“Y“\{ Es&ﬁk I B “
e 5‘[0 A“O W0 o’
LC3B-1 —

LO3B-IT i e S s S

SQSTMI
GAPDI e Gt -l s
LC3B-ILGAPDH  1.00 1.70 153 182 275

SQSTMI:GAPDH  1.00 1.68 1.86 1.46 2.02

N 2 i
N A
M e

b
A
HUVECs o oS &J‘Oﬂ 0 st

e Y

LC3B-I s eea o —

LOIB-IL e A s e

SQSTMI = =

GAPDH -
LC3B-ILGAPDH  1.00 1.46 1.55 1.16 2.02
SQSTMI:GAPDH  1.00 112 1.46 1.24 1.96

& 53
S % o N
SO g N
HUVEC: A & R
s w«\\)\e IS »g}“ 1 \m cP»“’i

LOB-T S . 0 ——
LOIB-I e A —

SQSTMI

GAPDH | e s - L ——

LC3B-1LGAPDH ~ 1.00 1.46 1.55 1.16 2.24
SQSTMI1:GAPDH  1.00 1.58 1.46 121 1.92

N ¥ e
HUVECs Ry . g\vﬁ Rl

0
“ox ﬂow* RCL

50‘”“
LO3B-L e — — ==
LOIB-TT e — —

[ .
SQSTM] S s S S S

GAPDH S

LC3B-I:GAPDH ~ 1.00 1.52 1.24 2.54 2.03
SQSTMI:GAPDH  1.00 118 122 1.51 2.14




image5.tiff
A

B

AS549 cells

200

[ M2

120 160

Cell Number
S0

2
=3
10° 10
DCFH-DA
M Control M1=68.32% M2=30.49%
W CA-5f MI1=2.14% M2=96.87%

B CA-Sf+NAC MI1=33.28% M2=65.59%
B CA-5f+DPI M1=1.83% M2=97.25%

AS549 cells

]
T‘

200

120 160

Cell Number
80
N

109 10! 102 10° 10%
MitoSOX Red
M Control MI1=93.47% M2=6.18%
[ CA-5F MI1=3.70% M2=96.21%

B CA-SHHNAC M1=36.81% M2=63.12%
B CA-SH+DPI  M1=18.36% M2=81.25%

Cell Number

10! 10°
DCFH-DA
B Control M1=90.89% M2=8.75%
I CA-5f MI1=7.86% M2=91.52%
B CA-5f#NAC M1=94.10% M2=5.08%
B CA-5f+DPI  M1=2.80% M2=97.08%
HUVECs
b YH)
2
Z
3
O
MitoSOX Red
B Control M1=91.60% M2=8.34%
0 CA-5f M1=4.00% M2=96.00%

B CA-5f+NAC M1=78.55% M2=17.04%
B CA-5f+DPI  M1=3.60% M2=96.40%




image6.tiff
A A549 cells HUVECs
Control CA-5f Control

A549 cells HUVECs
Control . CA-Sf . Control . CA-5f
*Ties ars o 31.19% *[s024% 10:14%|  7167.53%
g | % : ' sl X %
2| % AR %
2 o
2 S
= | & = | 2 =
3 K
Sl T = %
10 104 10 b T ™ T R T ™ A

green fluorescence green fluorescence




image7.tiff
¢ CR.%F s
A @ o O o B:E As49cells g
AS49 cells o enP ¢ er T HUVECs ¢ o™ 0w 23 %3
LOIBT W B s e LC3BT 5% g4
LC3BAL - LC3B-I1 i S e 2 Z s 2
53 i
&5 &5
SAP) — — — AP p— —-— Q3 22
GAPDH — GAPDH — — 3 ¢ 83 g
< O o o 2 5 o
e o S S P
LC3B-ILGAPDH 1.00 2.75 0.47 0.86  LC3BALGAPDH 1.00 2.90 0.83 1.42 C ¢
C A549 cells HUVECs
GFP-LC3B RFP-LC3B Hocchst 33258 Merge GFP-LC3B RFP-LCIB Hoechst 33258 Merge
e K
3 & -
|
o o
b b
° . . m E ° . . u n
% . . n n : . . ' !
z z

g g
z z
& &
5 7
<
S S
D AS549 cells © Autophagosomes HUVECs © Autophagosomes

o T 20 = Autolysosomes o 3 20 = Autolysosomes
° bt ek b 5
ES 8 E S5 8
ERCI- ER -
o & g o & 2 10
g2 @ s 3
S5 2 a2
g &= g g5 s
= 5 8 5 35 g
o & 2 2 ®F
= < =
= 2 = =2 0

< Control CA-5f NAC CA-5f+NAC <

Control CA-5f NAC CA-5f+NAC




image8.tiff
HK-2 cells

BEAS-2B cells

H157 cells

20 (uM)

10

20 (1M)

i

10

o (=3 (=3 o o (=3 o o o o o o (=3 o
] =3 =) o -+ o~ o~ =3 =l =1 -+ (]
S St
[CARSHICLINICS] (%) ANpqeia 112D
2
=
* (=
i & *
— = L
- - -
a
=
o
3
(=] w0
&
o (=3 (=3 o o o o (=3 o
2 88888 ° 28 8 8 8 ]
a S

-

(%) Kpqeia 112D

A

%) AN[IQeIA [[2D

H1650 cells

C

(%) ANpqeIA 119D

20 (uM)

10




image9.jpeg
Control





image10.tiff
A B
A549 cells HUVECs
Control CA-5f Control CA-5f

100

o &

£z

z g % *ok = 80

2% 60 5

El R

s 3 40 < 40

o2 S

S 220 = 20 *
0 0

Control CA-5f Control CA-5f




image11.tiff
thsas
IR

uza: A%

seR2a

Levguilliss

N

awacgl

vaLig

sspigLris

(,TP binding region

weerio CA-5F

§ER155
hspize

Pl ox,.c
ASNER S IhEYG 7

cLizs





image12.tiff
SN

Cell viability (%)

120
100
80
6
4
20
0

ks





image1.tiff
A Hi1200 cells

CA-5f
12 24(h

*'-—-'-.q-t-.o-

LC3B-1
LC3B-1I

SQSTML

GAPDH Gt S g Seal Gud

LC3B-I:GAPHD 1.00  1.33 218 317 2.70
SQSTML:GAPDH 1.00  1.71  2.49 2.53 325

C

HepG2 cells CA-5f

0 3 6 12 24 (h)
LCIB-T . oo e e
L G B s

SQSTMIL e e S e S
P e

GAPDH

LC3B-1:GAPHD  1.00 1.14 1.62 2.69 2.90
SQOSTMI:GAPDH  1.00 1.56 1.93 226 469

E

HEK293 cells CA-5f
0 3 6 12 24 (h)

—— SN

i d— Ghat S aiD

LC3B-I
LC3B-II

SQSTM1

GAPDH

LC3B-II:GAPHD 100 1.49 1.80 249 431
SQSTMI:GAPDH  1.00 1.62 187 205 382

HI157 cells _ CASf
0 3 6 12 24 (h)

LC3B-1

v — o iy,

e s R i

GAPDH “qdﬁ%

LC3B-ILGAPHD  1.00 1.8 237 244 329
SQSTMI:GAPDH  1.00 138 263 282 295

D

CA-5f
0 3 6 T

" L
T35 e e @i

SQSTMIL s St et St Sl

HeLa cells

LC3B-1
LC3B-II

GAPDH

LC3B-ILGAPIID  1.00 221 2.48 289 261
SQSTMI:GAPDH  1.00 1.45 194 210 527




image2.tiff
A A549 cells CA-5f
0 1 3 6 (h)
v -~ 2 “

PIK3(C3 il e = =
GAPDH s s . S—

PIK3C3:GAPDH 1.00 1.07 098 113

CA-5f

0 1 3 6 (h)

ATGS

GMDH-—-“

ATGS5:GAPDH 1.00  1.06 115 1.04

CA-5f

1 3 6 (h)

p MTOR—)'!
e .—-.

MTOR> Sy e = G

—— o — - ——

GAPDH s W g oy

p-MTOR:MTOR 1.00 1.01 1.08 1.02

B HUVECs
0 1 3 6 (h)

. -~
qa——— > P~

PIK3C3
GAPDH e s S a—

PIK3C3:GAPDH 1.00 095 1.04 1.19

CA-5f

0 1 3 6 (h)
ATGS5 w - o B s

GAPDH wites NS e Sy

ATGS5:GAPDH 1.00 111 096 0.93

CA-sf
0 1 3 6 (h)
p-MTOR=> q -— —_—
ﬂ Sa

MTOR> g e e

GAPDH e e o i

p-MTOR:MTOR 1.00  1.16  1.09 097




