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Table S1: Genomic features of the 43 arthropod species from EnsemblMetazoa investigated in
this study.

The N50 metric is used to describe the fragmentation level of the genome assembly, as 50% of the
assembly is contained in scaffolds equal to or longer than this value. Ncps corresponds to the number of
coding sequences (CDS) annotated in EnsemblMetazoa for each species, while ‘Ncps with tax’ refers to
the subset of CDS for which a taxonomy can be reliably assigned during the first similarity-based step
of the pipeline. ‘% CDS mapped’ refers to the proportion of foreign CDS candidates (i.e. assigned to a
non-metazoan group) and ‘confident-arthropod’ CDS which were successfully mapped onto the
genomic scaffolds during the second synteny-based step of the pipeline. Regarding contaminant and
HGT candidates, the percentages indicated in this table were calculated based on the number of CDS
with a reliable taxonomy (‘Ncps with tax’), and not based on the total number of CDS. All metrics were
calculated after filtering of the short scaffolds (< 200 bp) and CDS (< 150 bp).

Table S2: Composition of the custom reference database.
The number of CDS for each species is given after redundancy and length filtering. MBGD stands for
the MicroBial Genome Database for comparative analysis (Uchiyama et al. 2014).

Table S3: Detailed categorization of all CDS in the 43 arthropod genomes.

This table summarizes the output of our pipeline when applied to the 43 arthropod assemblies.

First similarity-based step of the pipeline (DIAMOND BLASTP): ‘no reliable taxonomic assignment’
refers to the CDS without any hit or with too few reliable hits (orphan genes). Otherwise, CDS are
either assigned to Metazoa (i.e. classical vertical descent) which is split between Arthropoda and ‘other
metaoza’ (i.e. non-arthropod metazoa), or assigned to one of the five considered non-metazoan groups
(eubacteria, archaea, fungi, viridiplantae and ‘protists”).

Second synteny-based step of the pipeline (GMAP): Foreign CDS candidates (i.e. those assigned to a
non-metazoan group) are either categorized as contaminant candidates, HGT candidates or ‘uncertain’.
(See Methods and Fig. 1 for details).




Table S4: Inferred function and potential donor for the six validated HGT families in the pea
aphid assembly.

The broad taxonomy of the donor was inferred based on the best BLAST hits. The genus of the donor
(indicated in brackets) was inferred based on the closest neighbour in the phylogenetic tree.
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Figure S1: Correlation between the log-transformed N50 of each genome assembly and the
percentage of foreign CDS candidates initially identified in the 1* similarity-based step of the
pipeline which were subsequently considered as uncertain in the 2™ synteny-based step.

Each dot represents one species (n=43). The fitted regression line describes a linear relationship
between both variables.
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Figure S2: Number of contaminant (red circles) and HGT (black squares) candidates detected in

each of the 43 arthropod genomes, according to the assembly N50.
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Figure S3: Principal Components Analysis on tetranucleotide frequencies differentiates between
contaminant candidates and genuine arthropod genes.

(a) in the pea aphid (Acyrthosiphon pisum) assembly (n=448 contaminant CDS and n=11,927
“confident-arthropod” CDS). The first three principal components captured 27.6 %, 4.0 % and 3.4 %
of the variance, respectively.

(b) in the bumblebee (Bombus impatiens) assembly (n=827 contaminant CDS and n=9,531 “confident-
arthropod” CDS). The first three principal components captured 26.8 %, 5.1 % and 3.9 % of the
variance, respectively.

* candidate contaminant PG2 (5.1%]) * candidate contaminant
4 arthropod CDS k 4 arthropod CDS
PC3 (3.4%)
PC1(27.6%) o

i PC2 (4.0%)

PC1 (26.8%)

(a) pea aphid (Acyrthosiphon pisum) ( b ) bumblebee (Bombus impatiens)



Figure S4: Distribution of the number of contaminant CDS per contaminant scaffold.
Distribution is shown for all arthropod species (n=43), and separately for the pea aphid and for the
bumblebee assemblies.

o o
o
s
e
o
<}
T o
O ®© o o)
(]
c
©
£ o
E
IS © |
o I
= _
S © o !
g o :
(0] |
o I
0 ° :
o l
© 2 - o |
(] o) |
@
2 8
= 8
z o
N S
S
g
o I
8 |
_ 8 8 |
_—
o —_
[ [ [
all species Acyrthosiphon pisum Bombus impatiens

Figure S5: RAXML phylogenies inferred for the six validated HGT families in the pea aphid
assembly.
Numbers indicated on the nodes correspond to the bootstrap support (100 replicates).
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68 nonmetazoaleubacteria|Plautia_stali_symbiont|psts_EO5_RS03950
86 \—‘
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44

25

nonmetazoaleubacteria|Pantoea_sp._At-9blpao_PATIB_RS06570

nonmetazoaleubacterialErwinia_tasmaniensis_Et1_99|eta_ ETA_RS12000

PO~ nonmetazoaleubacteria|Kosakonia_sacchari_SP1lksa_C813_RS06720

nonmetazoaleubacteria|Kluyvera_intermedia_CAV1151|gm04269_AB182_RS16810
nonmetazoaleubacterialEnterobacter_sp._638lent_ENT638_RS07170

§|a— nonmetazoaleubacterialRaoultella_ornithinolytica_B6|ror RORB6_RS10695

nonmetazoaleubacteria|Klebsiella_pneumoniae_ ATCC_700721__MGH_78578|kpn_KPN_RS04775
43

nonmetazoaleubacteria|Escherichia_blattae_ DSM_4481|ebt_EBL_RS12365

nonmetazoaleubacterialCedecea_neteri_SSMD04|gm04009_JT31_RS05270
47 5 nonmetazoalfungi|Beauveria_bassiana_d1_5|KGQ11395

nonmetazoaleubacteria|Pluralibacter_gergoviae_FB2|gm04462_LG71_RS19860

nmetazoaleubacteria|Shigella_flexneri_301|sfl_SF0808
nonmetazoaleubacteria|Escherichia_coli_K-12_MG1655|eco_B0854
2 [

nonmetazoaleubacteria|Salmonella_typhimurium_LT2__SGSC_1412__ ATCC_700720|stm_STMO0877

nonmetazoaleubacteria|Citrobacter_koseri_ ATCC_BAA-895|cko_CKO_02253

nonmetazoaleubacterialEnterobacteriaceae_bacterium_strain_ FGI_57|ebf_RJ36_RS14205

@®nmetazoaleubacterialEnterobacter_sakazakii_ ATCC_BAA-894|esa_ ESA_RS11430

nonmetazoaleubacteria|Cronobacter_turicensis|ctu_ CTU_RS07170
14

nonmetazoaleubacteria|Hafnia_alvei_FB1|gm03622_AT03_RS08015

nonmetazoaleubacteria|Sodalis_glossinidius_morsitans|sgl_SGP1_RS07915

R~

n

nonmetazoal

nonmetazoaleubacteria|Dickeya_zeae_Ech1591|dze_DD1591_RS11870

onmetazoaleubacteria|Erwinia_carotovora_SCRI1043leca_ECA_RS13115
nonmetazoaleubacteria| Yersinia_pestis_CO92|ype_YPO1331

24— nonmetazoaleubacteria|Serratia_proteamaculans_568|spe_SPRO_RS08455

eubacterialRahnella_sp._Y9602|rah_RAHAQ_RS12435

56
63

74

nonmetazoaleubacteria|Gilliamella_apicola_wkB1|gap_ GAPWK_RS05185
nonmetazoaleubacteria|Pseudogulbenkiania_sp._ NH8B|pse_NH8B_RS16560

nonmetazoaleubacteria|Pseudogulbenkiania_sp._ NH8B|pse_NH8B_RS02570

nonmetazoaleubacteria| Chromobacterium_violaceum_ATCC_12472|cvi_CV_RS09560
nonmetazoaleubacterial Achromobacter_xylosoxidans_A8Jaxy_AXYL_RS09895



