Chalcone and Trans-Chalcone Induce Transcriptomic
Changes in Caenorhabsitis elegans Compatible with a
Novel Cumulative Damage Mode of Action

Giulio Galli !, Carl S. Bruun 2, Carlos Garcia-Estrada 13, Rafael Balana-Fouce 13*, Maria Martinez-Valladares *
and Tina V. A. Hansen %"

1 Departamento de Ciencias Biomédicas, Facultad de Veterinaria, Universidad de Leén, Campus de

Vegazana s/n, 24071 Ledn, Spain; ggal@unileon.es (G.G.); cgare@unileon.es (C.G.-E.)

2 Department of Veterinary and Animal Sciences, University of Copenhagen, Frederiksberg C,

1870 Copenhagen, Denmark; casb@sund.ku.dk

3 Instituto de Biomedicina (IBIOMED), Universidad de Leén, Campus de Vegazana s/n, 24071 Leén, Spain

4 Departamento Sanidad Animal, Instituto de Ganaderia de Montafia, Conesjo Superior de Invesitgaciones Cientificas
(CSIC)-Universidad de Ledn, Grulleros, 24346 Leodn, Spain; mmarva@csic.es

* Correspondence: rbalf@unileon.es (R.B.-F.); alstrup@sund.ku.dk (T.V.A.H.)


mailto:alstrup@sund.ku.dk
mmarva@csic.es

200000
200000
20005
1500
150000 v "
8 3 3
H H H
H H H
4 ¢ -4
s s s
H 8 100000 2
E 100000 E £
2 3 e
so00 50000
0 o 06200
20 0 0 B ™ 0 a0 &0 m 40 50 0
Insert Size (bp) Insert Size (op) Insert Size (bp)
b 250000
200000
26405
26005
4 3 8 150000
3 H H
H H 8
-4 ¢ -4
S s s
8 8 g
£ £ £
100000
H 2 1es0s H
Tev05
50000
0600 0ei00 o
™ 0 0 0 m 0 60 a0 0 0 0
Insert Size (bp) Insert Size (bp) Insert Size (bp)
c 250000
200000
20000
2405
Y , 15000 R
8 H 8 50000
H H H
¢ ¢ o
S i s
}é é 10000 ’E
Sten0s H 5 rooom
50000 50000
0e200 0 o
™ 0 0 0 ™ 0 ) o0 am a0 0 EY
Insert Size (bp) Insert Size (op) Insert ize (bp)

Supplementary Figure S1. Distribution of insert lengths across each sample for each condition in triplicate. The
lack of multiple peaks suggests high-quality mature mRNA sequencing. a) control samples b) chalcone-exposed

sample c) trans-chalcone-exposed sample.
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Supplementary Figure S2. Saturation test for library volume adequacy demonstrating extensive transcript

coverage. a) control samples b) chalcone-exposed sample c) trans-chalcone-exposed sample, each line

corresponding to triplicates.
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Supplementary Figure S3. Alternative splicing was predicted using Asprofile, highlighting differences among
prediction models. Chalc = chalcone, ctrl = controls, trans = trans-chalcone, each line representing triplicates of the

same sample.
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Supplementary Figure S4. Pearson correlation heatmap of transcriptomic profiles from C. elegans L4 larvae
exposed to DMSO (controls, Ctrl), chalcone (Chalc), or trans-chalcone (Trans). A clear separation in transcriptomic
profiles is observed between the DMSO-exposed larvae and those exposed to chalcone or trans-chalcone, indicating
distinct global expression patterns, while more subtle differences are evident between the two chalcone isoforms.
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Supplementary Figure S5. Gene Ontology classification of differentially expressed genes (DEGs) in chalcone- or

= 1=}
0 1<}

S8UBY JO JaquinN

50
0

GO_term

trans-chalcone-exposed C. elegans L4 larvae compared with DMSO-exposed control C. elegans, showing reduced

enrichment of structural molecule activity and increased enrichment of metabolic and cellular processes. a)

chalcone-exposed L4 larvae, b) trans-chalcone-exposed L4 larvae.
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Supplementary Figure S6. Enriched KEGG pathways of chalcone-exposed C. elegans L4 larvae compared to
DMSO-exposed control 14 larvae. Red: upregulated, green: downregulated, blue: both upregulated and

downregulated.
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Supplementary Figure S7. Enriched KEGG pathways of trans-chalcone-exposed C. elegans L4 larvae compared to
DMSO-exposed control L4 larvae. Red: upregulated, green: downregulated, blue: both upregulated and
downregulated.
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FATTY ACID BIOSYNTHESIS
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GLYCOSPHINGOLIPID BIOSYNTHESIS - LACTO AND NEOLACTO SERIES
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BIOSYNTHESIS OF UNSATURATED FATTY ACIDS
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FATTY ACID METABOLISM
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Supplementary Figure S8. Enriched KEGG pathways of chalcone-exposed worms compared to controls. Red:
indicates pathways with predominantly upregulated genes, green: indicates predominantly downregulated genes,

blue: indicates pathways containing both upregulated and underregulated genes.
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FATTY ACID BIOSYNTHESIS
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| UBIQUINONE AND OTHER TERPEMNOID -QUINONE BIOSYNTHESIS'
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BIOSYNTHESIS OF UNSATURATED FATTY ACIDS
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FATTY ACID METABOLISM

in mifochondria
RMDIZ RMO20

in cytoplasm /plastid / mitachondria
RMD2L

Malonate
Aoetyl-CoA
) —— e S

| l elCoR)
ety Cok @ ;&%gg @ e
yes o
s 2
% %
S T—
ook MalACP
. .
4 2
T% %
F———t Homoptfeg]
k ACoh k MACP
o o
: :
T% %
Octanayk-Cok Octanayte )
k AcCoh k MACP
) o
: :
T% %
Decarogh-Cof Decanoytf il (09
k AcCoh k MACP
) o
: :
T% %
Dodscanogh-Cots (12 Dodssanoyi fw (29
k AeCoh k MACP
o o
: :
T% %
Tetradecanoyl-Co (14) Tetadecanoyl-f) (49
tﬁ AeCot k MalACF
© o
: :
T% %
Hexadecanai-Coh (16 J : Fd?{:—am (69 Hoxadscanogl eyl
Pilnipgiounitine | Hexadecanoyl-Cofs
Nioh — (Peiost-Co)

01212 5716719
) Karehisa Lehoratories

v onon
e
:

B

in endoplasmic retieubm

29,12 29,1215

(04704—0
®

Stearogh CoAACE
MalCoh

00w (5)

©

2681215

16912

o«o._Ok
«—oe—oe—oe—(5)

4+—O4—O-a—O4—

4521114 ¢

Toosanoyl.Cob

g
g
&

a8l

DocosanogiCok

g
g
&

&

Tetacosnayl-Cos

E

(§) 40404 04— (D) 4—04—04—04—(E)4—04—C4—04—(E)4—04—Oa—04—

HexarosnopiCod
MlCol

&

kO%o._O.T@kO%o._o.T@kOko._o.T@kOko._o.T@kOko._o.T

OchrosmapiCoh

!
o
!
o
A5811 ¢ 158111417
B114
¢ ¢ A811,14 ¢ A1L1417 A211,1417 ¢
o o o o
! ! ! '
o o o o
Y ! ! Y
o o o o
¢ ¢ ¢ 547101316 ¢
@) [5) £7,1013,16 €2 @) s2101316,19 €2)
710,13 B35 | 1 pottaton I
o O inperoxisome °
! i '
o o o
! i Y
o o o
' I Y
a121505 G G bR £912,15,1821 [z
! ! '
o o ©
! ! '
o o o
! ! !
o o o
' ' Y
sniginn @ L )
! ! '
o o <
' ' '
o o o
! ! !
o o o
' ' Y
A131619.22 A101516,1922 51316,19.2225

£47,1013,1619

T poxidation

inperoxisome

569,12,15,18,21

B+ 04—04—04+— (@) 0400+ (F)—ro—ro—r0




Supplementary Figure S9. Enriched KEGG pathways of trans-chalcone-exposed worms compared to controls.
Red: indicates pathways with predominantly upregulated genes, green: indicates predominantly downregulated

genes, blue: indicates pathways containing both upregulated and underregulated genes.



