In vitro evidence and integrative bioinformatics identify the SGLT2-PPARγ axis as a target against polyethylene microplastic-driven metabolic reprogramming in colorectal cancer cells
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SUPPLEMENTARY MATERIALS
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Figure S1. Effects of PE on CRC cells. Cropped blots of immunoblotting analysis of (A, D) PCNA, (B, E) MMP9, (C, F) SIRT1, (G, I) SREBP1 and (H, J) SGLT2 protein levels in HCT 116 and HT-29 cells. M, molecular weight markers; lane 1, Ctr; lane 2, PE. Data represent mean ± SD of n = 3 independent experiments.  
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Figure S2.  Effects of iSGLT2 on proliferation, invasion, and metabolic markers in CRC cells.
Representative Western blot analysis of PCNA, MMP-9, SIRT1, and SREBP1 protein levels in HCT116 (A-D) and HT-29 (E-H) cells treated with PE (10 μg/mL) and SGLT2 inhibitor (50 μM), alone or in combination for 72h. M: molecular weight marker; lane 1: Ctr; lane 2: PE; lane 3: iSGLT2; lane 4: iSGLT2+PE. Data represent mean ± SD of n = 3 independent experiments.
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Figure S3. iSGLT2 induced lipid peroxidation and ferroptotic cell death in CRC cells. Representative fluorescent images and FACS analysis of lipid peroxidation assessed using LiperFluo staining in (A, B) HCT 116 and (D, E) HT-29 cell lines. Fluorescent images and FACS analyses of FerroOrange and MitoFerro Green performed on (G-J) HCT 116 and (M-P) HT-29 cell lines treated for 72 h with iSGLT2, PE or both in combination. Cropped blots of immunoblotting analysis of (C, F) GPX4, (K, Q) SLC7A11 and (L, R) ACSL4. M: molecular weight marker; lane 1: Ctr; lane 2: PE; lane 3: iSGLT2; lane 4: iSGLT2+PE. Data represent mean ± SD of n = 3 independent experiments.
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Figure S4. γBB and Cnt effects in CRC cells. HCT 116 (A-C) and HT-29 (I-K) cells were exposed for 72 h to increasing concentrations of Cnt (0.5-10 mM), γBB, (0.5-10 mM), or their combination (Cnt 5 mM + γBB 0.5-10 mM). Cell viability was assessed by CCK8 assay and expressed as percentage of untreated control. Western blot analysis of PCNA, MMP-9, SIRT1, SREBP1 and SGLT2 protein levels in HCT116 (D-H) and HT-29 (L-P) cells treated with PE (10 μg/mL), Cnt+γBB, alone or in combination (γBB+Cnt+PE) for 72h. M, molecular weight markers; lane 1, Ctr; lane 2, PE; lane 3, γBB+Cnt; lane 4, γBB+Cnt+PE. Data represent mean ± SD of n = 3 independent experiments. * p < 0.05 vs 0 µg/mL; ** p < 0.01 vs 0 µg/mL; • p < 0.001 vs 0 µg/mL
[image: ]

Figure S5. γBB and Cnt induced ferroptosis in CRC cells. Representative fluorescent images and FACS analysis of FerroOrange and MitoFerro Green performed on (A-D) HCT 116 and (G-J) HT-29 cell lines treated for 72 h with γBB+Cnt, alone or in combination with PE (γBB+Cnt+PE). Cropped blots of immunoblotting analysis of (E, K) SLC7A11 and (F, L) ACSL4. M, molecular weight markers; lane 1, Ctr; lane 2, PE; lane 3, γBB+Cnt; lane 4, γBB+Cnt+PE. Data represent mean ± SD of n = 3 independent experiments.
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Figure S6. Milk extract promotes ferroptosis in CRC cells. Representative fluorescence images and fluorescence intensity, FACS analysis and quantification of cytoplasmic and mitochondrial iron in (A-F) HCT 116 and (G-L) HT-29 cell lines treated with milk extracts alone or in combination with PE for 72h. Data represent mean ± SD of n = 3 independent experiments. ** p < 0.01; • p < 0.001, by one-way ANOVA followed by Tukey’s post-hoc test
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Figure S7. PPARγ as a common target of iSGLT2 and γBB+Cnt. Cropped Blot of PPARγ protein levels in HCT116 and HT-29 cells treated with (A,C) PE and iSGLT2, or (B, C) PE and γBB+Cnt, alone or in combination (γBB+Cnt+PE) for 72h. (A, C) M: molecular weight marker; lane 1: Ctr; lane 2: PE; lane 3: iSGLT2; lane 4: iSGLT2+PE. (B, D) M, molecular weight markers; lane 1, Ctr; lane 2, PE; lane 3, γBB+Cnt; lane 4, γBB+Cnt+PE.






image7.tiff
HCT 116

M 1 2 3 4 M1 23 4
PPARYCED e w wmm = PPARYOI e e i
48 48
ActinAE > — — — — ActinAa P ———
35 35
HT-29
C M 1 2 3 4 D M1 23 4
PPARY®Zp e e = PPARYEE e
48 48
Actin &= S Actin b = ——

35 35




image1.tiff
HCT 116

A M o1 2

M 1 2 (C M 1 2
» 100 139
PCNATZp =555 vpg —> s sy SRTL = == ==
23 75 100
Actin48=p” —= =

.63
a-TubuIin63_> - o 0-Tubulin "= p e
35 -

48 48
G M 1 2 H

75 - 75
SREBP1 ==p s 1
63 SGLTZGrp — —

M 1 2

Actin ep - —
35

63
O-TUDUIIN e s
48 -

HT-29

D M o1 2 E M 1 2 F M 1 2
RS- = 135
PCNA’Z - MMP-g oy SRT1 2 e W
25 75 100
()7 —— 63
Actin a-Tubulin e s ===
35

63
o-Tubulin =—p = =
48

48

I M o1 2 J M1 2
SREBP172—
63

75
—— SGLT2 ==b, e w=
Actin48—> — — Actin *&— .
35 35




image2.tiff
HCT 116

M2 s
pong S
-1 ——

C w2534
swL -
Lo

LT ————

v
0.
e 9o

Attty e

2034

M1z 3

SREBPY/ip S

@

aTubuliny e

G Mo12s s

STy o

et SIS

B

fip -
snesp{L

Actiny o —
p




image3.tiff
AES B.

6

ISGLT24PE

G
100m
|

100

iseim2

I
GPX4 e e e

s s -
SIOTALL AcsLa S
ACtin A, ——— Actinip ————
3s s

i D) [ =
ISGLT2+PE o
12 03 4

aTubulinfs . L

100pm

PE
100um
=
[ e i
el -
1SGLT2 ISGLT24PE BEVAR G-
Mo1o2 3 4
s R i
AcsLa’ =

SLCTALL oy

Actin "ty
s

=i e





image4.tiff
HCT 116

pd
[
[
o

w

(@]

150 150

2% 23 . zs
z < 100 ok = =100 TRk 3 £ 100
& 3 ® 2 9 T 2 S
>
= 5 50 =5 50 =5 50
(S O R (SIS
0 0 0]
0051 510 0051 510 yBB(mM) 0051 5 10
Cnt (mM) ¥yBB (mM) Cnt(mM) 0 5 5 55
D E F M 12 3 4 G M1 234 H ™M 123 4
PcNA”—’: —- MMP. Q’GDM —1 i 2 SIRT 0o = 00 R S SREEP1;:_>_ - %mz_" —ae
s
AR An i e ——— o Sy = . mTubulmZi—»q —_———— A“'"‘j—v ——
35 35 44 g
HT-29
I 150 J 150 K 150
z% z3 * ¥ =5
2 o * 2 o * %k 2
= g100 ** o Z 1004 . 3 £100 gt o
© O © O © O L]
g8 £8 23 .
Z © 50 = ©° 50 =6 50
o R o R 8 X
0 0 o
0051 510 0051 510 yBB(mM) 0051 5 10
Cnt (mM) yBB (mM) Cnt(mM) 0 5555
L ) M 1 2 3 4 M M 1 2 3 4 N M 1 2 3 4 O M 1 2 3 4 P M 1 2 3 4
PCNAﬁ" bt e JEVIVL: L SR smnjzg—v B sREamz—» —— e — SGLTZZ_’ ;._; . i
Actin3y . g 0 s Al ———— GTbUN I e ——— O - Actin'Sy: ey oue S by

35 ES a8 8 35




image5.tiff
HCT 116

ARS
100um
VBBACnt VBB+Cnt+PE

| -D |
100um B

b

E

28
SLC7A11
kL

Actin*d
35

E
AcsLa’*
o

Actin®®
35

Bv

™M

Olw [
[m
] [vecnire )

T )

[T[e s

e o

7E| VBB CatiPE 102
12 3 4

100um

VyBB+Cnt VBB+CNt+PE

0w

[vesscoere

YBB+Cnt VBB+Ct+PE Sorerome et FCA

Vet w7

Vesscrease s

K M1 2 3 4 L m 1 2 32
sterand®
35
Actirf SR — Actin i == W

25 ES




image6.tiff
HCT 116

HT-29

c =
5 400 .
A 5 *K
. @ 2 300 *
©
") 5 & 200
Milk+PE 25
£t 3
opirane| e e | @ 9 100
c 15 1
W S o0
i A = pg - o+ -
hert e Mik - - s
PE E
T
| c ‘a 250 «
0 s Fr
A g & 200 *
\ g £
\ © v 150
| £t S
O £ § 100
S [ es 2 § 50
" w25 o
ik s [=A -+ -
PE
Milk - -+
G 43 H
’ [
Z
5 400 .
2
o @
100 pm ® £ 300 o
c =
= / C o
Milk+PE A g £ 200
e w &g 100
mlG e 5
RICD £ 2 0
ke 5 L opp - o+ - 4+
) Milk - -+ o+
PE Lo
=
£
ca
G <
o]
G E
a
£ o
Milk+PE ]
S &
Samvterame [veamiirca| 2 @
ar s =0
O B =
[mIED 0 -
wilkire 105 Milk - - 4





