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Figure S1. The gene length of all CYP450 genes in 19 aphid species.
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Figure S2. The predicted isoelectric points (pI) of all CYP450 proteins in 19 aphid species.
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Figure S3. The predicted isoelectric points (pl) of all CYP450 proteins in 19 aphid species.
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Figure S4. Distribution of the identified CYP450 genes across the aphid genome of Diuraphis noxia. All
scaffolds are drawn to scale based on their actual physical lengths. The gene pairs marked in red are

tandem duplications.
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Figure S5. Distribution of the identified CYP450 genes across the aphid genome of Rhopalosiphum padi.
All scaffolds are drawn to scale based on their actual physical lengths. The gene pairs marked in red are

tandem duplications.
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Figure S6. Distribution of the identified CYP450 genes across the aphid genome of Schizaphis graminum.
All scaffolds are drawn to scale based on their actual physical lengths. The gene pairs marked in red are

tandem duplications.
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Figure S7. Conserved amino acid motif logos of identified 300 CYP450 genes among cereal crop aphid

species.



Figure S8. Duplication events of CYP450 genes in the genome of Sitobion avenae. Black circos represent

each scaffold of Sitobion avenae. Red lines represent duplicated pairs.
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the Dn7 vs Dn0 group. (E) KEGG enrichment analysis of DEGs in the Dn7 vs Dn4 group.



A 0 unwinged_body-vs-unwinged_head DFEGs
0 Save all CYPs

63

SaveCPYSs unwinged head
SaveCPY2S

Group 15 Group
SaveCPYT0 8| : I unwinged_body

0
SaveCPY46 i
SaveCPY20 ‘ .
SaveCPY67 N

-1.3

SaveCPY27
SaveCPY41
SaveCPY63

el PYTI

SaveCPY1

 SaveCPY26

SaveClPY3s
SaveCPYT3
SaveCPY 69
 SavecPY22
weCPY48
SaveCPY49

unwinged_WO-vs-unwinged_body_DEGs
o Save_all CYPs

C e unwinged_WO-vs-unwinged _head_DEGs

Save all CYPs unwinged WO-vs-winged WO DEGs

Group 1.5 Group

SuveCLYTO unwinged_head

SaveCPYSS unwinged_Wo

SaveCPY2S

SaveCey2o °

SaveCPYRT | 05

\avef’P‘(j -1
15

SaveCPYT]

1.5 Group
Save(PY}J Iw‘wgngea body
SaveCPYT3 Iﬂ 3 mwinged_WO
-0
I..
1S,

Group
I unwinged WO
.5 [ winged WO

40,3
B

Figure S11. Differentially expressed CYP450 genes of Sitobion avenae unwinged and winged aphids in

different tissues.



condition

fraed — "
Type T o 2 condition
3 Bean
£ 200 i vnwinged WO
£ | [0
g .Uown i wingeld_W0
=
2
150 - 1
. a
H
H
£
I3 -l
By -
£
g
& - 2
L] " -
= s0- g
14 —
" 0-
[
T 1 1
winged_WO-vs-unwinged_WQ s i s a H 5 )
logFoldChange ol
D Top 260 o GO Enrichment E
oxeornal encopsulating sruewre 8| ) X .
s - E l'op 8 of KEGG Enrichment
" iz , :
absolire extcellulu segion pan = i Cardiac muscle contraction .
exircellular region L] 2
detin filament . H
" . % GieneNumber Not Included in Pathway or Brite CieneMumber
abssulets intrinsic amponenl o plasis membrane . % :
polymeric eytoskeleral fiber . -
Lxosome
positive regulation of organelle ssscmbly . . szl
regulation of qetin fymen) polymeristion >
SR e - Frzymes with EC nambers
actin filiment polymerization L e : % i
regulation o auin polymeriza eplymuri zufian 2 pvlue ) ) piidiac
rogulation filaenent lengt 3 i Adrenergie signaling in cardiomyaeytes X
actin polymatizatios polymerization -\ 008 I o
E
otsanic hydrox compomnd transport B s ES—— wor
vegulation of protein polymerization . g I
vegulation ol actin [Tasient organiativn . 001 N
vezulatinn ol protein inding . | Lipid merabolism i ]
actin filament binding . 5 .
- g Circulutory system .
iransmembran signaling reeplor dutivity . =
2 3
struetural muleeuls aetivity . 2 2 4 6 810
3 1 3 CH] Enrichment Score
. 2
Lacichmenm Score E

Figure S12. Transcriptomic overview of unwinged and winged S. avenae aphids. (A) Total number of
significantly up- or downregulated genes. (B) Volcano plots of differentially expressed genes (DEGs)
between unwinged and winged S. avenae aphids. (C) Expression patterns of differentially expressed
genes (DEGs) between unwinged and winged S. avenae aphids. The colour scale represents Log2
expression values. The expression level is equal to the mean values and transform log 2 values. WO
represents the whole organism of S. avenae aphids. (D) GO enrichment analysis of the DEGs between
unwinged and winged S. avenae aphids. (E) KEGG enrichment analysis of the DEGs between

unwinged and winged S. avenae aphids.
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Figure S13. Differentially expressed CYP450 genes of Sitobion avenae aphids fed on wheat treated by

imidacloprid.



