Fig. S1. Three cases illustrating the comparison of HGTs identified by
Vogel et al (2018)" and this study.

Case 1: HGT identified by both Vogel et al (2018)" and this study (example)
Figure A shows the maximum likelihood tree from this study, with HGT sequences
indicated by red arrows. Figure B shows the cladogram from Vogel et al (2018)1
generated by FastTree.

1 Vogel, A. et al. Footprints of parasitism in the genome of the parasitic
flowering plant Cuscuta campestris. Nat Commun 9, 2515,
doi:10.1038/s41467-018-04344-z (2018).
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Putative donor sequences: XP_003540336.1
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Case 2: HGT identified by Vogel et al (2018)" but not in this study

An example showing one putative HGT identified by Vogel but not with the
expanded taxon set used by the current study. Figure A shows the phylogenetic tree
for the corresponding sequence annotated in this study. The red arrow points out
the sequence “Cpent195001_cp73779_c0_seq1_3026p_f1”, which is the same
sequence as Cc018767_t1 from Vogel et al (2018)1. The tree rejects this gene as a
well-supported HGT, but instead shows strong support for it being a vertically
transmitted sequence (“V” on the right of the sequence), as the closest sequence of
Cpent195001_cp73779_c0_seq1_3026p_f1 on the tree is from Ipomoea trifida. Both
Cuscuta and Ipomoea are members of the same family (Convolvulaceae). Panel B
shows the evidence from HGTpropor - the proportion of this sequence from the
distal rosid group is only 0.26, which also fails to meet the criteria of HGT in this
study. Figure C shows the FastTree analysis of Vogel et al (2018)1, which lacks taxon
labels. Panel D and panel E show evidence from a BLAST search the peptide
sequence Cc018767_t1 against the NR database using BLASTP. The top blast hits
from the NR database are from Gossypium, suggesting HGT, but sequence identity
with Gossypium sequences is very low (40%). Panel F shows BLAST results using
our customized HGT database, which includes NR and manually selected close taxa
from other sources. As can be seen from our BLAST output, sequences from Ipomea
have much higher identity (80%) than Gossypium, which is consistent with the tree
presented here, thus rejecting HGT and supporting vertical transmission.
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sequence self propor | close propor

distal rosid|distal monocot|distal basal
propor propor asterid propor

Cpent195001_cp73779_c0_seq1_3026p_f1|0.06 0.66 0.26 0 0.02
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Putative donor sequences: XP_016729221.1
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PREDICTED: subtilisin-like protease
SBT4.9 [Gossypium hirsutum]
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E PREDICTED: subtilisin-like protease SBT4.9 [Gossypium hirsutum]
Sequence ID: XP_016729221.1 Length: 952 Number of Matches: 1
> See 3 more title(s)

Range 1: 344 to 940 GenPept Graphics

Score Expect Method Identities Positives Gaps
412 bits(1059) 3e-127 Compositional matrix adjust. 242/610{40%) 354/610(58%) 75/610(12%)

Query 25 SQSVYEDHEVVIVEQSMFRSQEFMNDKGALMSTEREDESSVD-NFRPVIAIVDTGVNPNH 83
5 4+44Y <+E4++ V¥ MF+ Q F+ D+ E ++4+ 5V+ 4+ 4+IAI+D4+G+N NH
Sbjet 344 STNIY-CGNEMISVIPCMFKFONFIMDEEEKYRFEDKEKISVEEKSKSIIAIIDSGINVNH 402

Query B84 ECFKDNHIPPIEDDRWSCGGTISVPYKRKILATRNY VADKPRTSAVEDACLHDVNFPEDLE 143

ECF+D HIP + + +++P KRET+A+ NY N TK A D NFPEDL
Sbjct 403 ECFEDKHIPILESNH----- LNIPLEREIVAIENYTKGKVLTKA---AGFVDFNFPEDLN 454
Query 144 CEGTACASIAAAASTGVELL---cecececcccmce e ccaaeeeeERVFAPRTL~~=~ 172
CEGTACASIAA A T ++ L +RV R++

Sbijct 4535 CEGTACASIAAGALTELKWLEDISGISDSKIQCANPFARIASYKVSGDRVTVDRSVEVLE 514

Query 173 sceccccccccccccdcsccccccaaaa IKGLRTFFDDPLNYGSYLAFENNILVCKSAGNDG 208
+ 4+ 4+ DP+N G YLA K N++VC S54GN G
Sbiject 515 NSLLDAMEKATLDEVDVIMVSLNTDDLSNISSYLCDPVNMGCYLAMKENVIVCTSSCGNHG 574

Query 207 PWMLSLTGGLAPWIMVVGACGSGGHFITNVELGSSVTLEGFNAFLDEDWDYSELVEQTEC 266
+1L+CGCGLAPW + VG+C 5GG FIT VELG 4+4GF +F+DKD DY EL+4+H ++
Sbiject 575 DSYYTLSGCLAPWVIEVGSCNSGGRFITQVELGGGTQIKGFGSFMDKDVDYYELTIHWSDA 634

Query 267 YEEKLKIEPKEKGKKSREEAPEPKQEINYETVECEILVW-EHGEKCPREKILDAQARGILR 325
K + KE K+ + K+ E VEGEI+ E K E++L+A GIL
Sbiect 635 IKAVGTSKCKEVESKAETSQLOKKKMEIREDVKCKIIYGDEEIKGRIKELLNANVAGILY 694

Query 326 VGVLENEFSSHNLQESIVYVTMEDGEKIYDYIAQSRASKKKPTARLLRSIYEEKE-DTNI 384
+ <+ + 5+ L ++¥VT +DG KI YI § +KK A4+ +4++Y+E++ D
Sbjet 695 LSQIYDS-RSYELHRPVIYVTREKDCIKIQKYIDNSNRREKK--AKIYQTVYEEQDGDLCN 751

Query 385 LCLKSSRCPHNMLDEYICKPDICAPVENIFCATRWNEVNMNGCYRMLSGTSMSNAMVAGMI 444
+ L § +GPN D Y+ KPDICAP E+4I CA++++ NM Y+++S5GTSM+NA+VACH+
Sbijet 752 VSLISGEKCGPNPYDPYVLEFPDICAPGEDILCASKYDAQNMYAHYQVMSGTSMANAVVAGML 611

Query 445 SRIKSIKKDWGPGRIRSAIITTATPM--NESFLSMGCGSCGRINPTRALDPCLVYDVSWDE 502
S5 IK+ KDWG RI+SAI+T+A P+ s + GSG INP +A+4+PCLVYD4S +E
Sbjct 6812 SYIKTFHREDWGIARIKSAIMTSANPVINFSSAAVLAMGSGCINPLEAMNPGLVYDISPEE 871

Query 503 FRRYLLGRPADMRFLAEIGENTNGEVIPSNALNLPSFSLAGKERTSEIFRRTLTNVGPEP 562
+RRYLL R ++++LA + EN GE + LNLP+FSL + + IF RTLTNVG P
Sbijct 872 YRRYLLSREGELKYLALMEENIEGEKLLGMDLNLPNFSLVLDEASEYIFNRTLTNVGC-P 930

Query 563 ICSYRAQLHL 572
C+Y+A++ L
Sbjet 931 KCTYRAEIRL 940
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Higher identity than with Gossypium hirsutum sequences
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Case 3: HGT detected in this study but not by Vogel et al (2018)’

Many of the HGT sequences identified in this study were not identified by Vogel et
al. (2018)1. Figure A shows a well-supported phylogenetic tree from this study (also
part of Fig. 3), with the HGT sequence indicated by a red arrow. The following table
compares the HGT sequences from the two studies using a tabular BLASTN output
with coding sequences (CDS). Only alignments with length greater than 250 bp and
identity greater than 95% are shown. The HGT sequences shown in the first column
contain only high-confidence HGT sequences (selected from Table S2) identified by
a phylogenomic screen with support from phylogenetic trees. The first (yellow
highlighted row?2) is an example showing a HGT sequence,
Cc_v0.1_Contig437972_11875.1, identified by this study but not detected by Vogel et
al. (2018)1. The green highlighted rows 3 to 8 show the common sequences
identified in both studies.

1 Vogel, A. et al. Footprints of parasitism in the genome of the parasitic
flowering plant Cuscuta campestris. Nat Commun 9, 2515,
doi:10.1038/s41467-018-04344-z (2018).
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Cc_v0.1_Contig21455_19725.1 Cc018957_t1 100 272  2.84E-139 497
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