Supplementary file 1- Database curation
Database curation 
Trans-sialidases
Protein sequences of trans-sialidases (TS) were obtained from the curated database of the CLBrener strain available in 1. Additionally, TS sequences from TCC 2 were extracted from the annotated dataset TriTrypDB-48_TcruziTCC_AnnotatedProteins.fasta available on TritypDB, using the ‘trans-sialidase’ as search term in the header. All sequences were compiled into a single dataset, aligned using the ClustalW online tool 3 and visualized using Jalview (v2.11.4.1). Both the TCC and CL Brener TS datasets included sequences featuring an N-terminal addendum as described for MASP 4. The trimming of these sequences was performed manually, based on the most closely related sequence (in terms of identity) available in the database. Following the removal of the N-terminal segment, the presence of a signal peptide (SP) was assessed using SignalP (v5.0) 5. After editing and removing truncated sequences, the database comprised 586 and 437 sequences from TCC and CLBrener, respectively. Of these, 31 sequences corresponded to TS G-I (16 from TCC and 15 from CLBrener), 242 to TS G-II (142 from TCC and 100 from CLBrener), 22 to TS G-III (11 from each strain), 58 to TS G-IV (36 from TCC and 22 from CLBrener), 412 to TS G-V (210 from TCC and 202 from CLBrener), 98 to TS G-VI (62 from TCC and 36 from CLBrener), 32 to TS G-VII (17 from TCC and 15 from CLBrener), and 78 to TS G-VIII (42 from TCC and 36 from CLBrener). An additional 50 sequences, whose group is unspecified, were found exclusively in TCC (Table 1, Supplementary File). It is worth noting that all these sequences cluster with previously described groups (Figure 1, Supplementary File).

MASP
Protein sequences corresponding to the MASP superfamily were obtained from TCC and BrazilA4 annotated datasets 2,6 and curated as described 4. As a result, the database comprised 878 sequences from TCC and 372 from BrazilA4 (Table 1, Supplementary File). MASP chimeras were identified during the curation of the database as described in 4, and manually tagged as ‘chimeric’ in the ‘gene_product’ field of the description. Nineteen chimeric sequences were identified in TCC and 11 in BrazilA4 (Table 1, Supplementary File).


SAP
A canonical SAP gene sequence (GenBank: DQ130019.1) 7, was used as query in BLASTP searches against the deduced TCC proteome (generated using the 0_ORFinORF.py script) (Supplementary Figure 1). This search identified 32 SAP sequences in the TCC genome (Table 1, Supplementary File). All retrieved sequences displayed the consensus SP ‘MMCRVSFVVLVLALLCCCSCVFAV’ or closely related variants, which were bioinformatically validated using SignalP 5. Additionally, all sequences presented the C-terminal motif ‘LHALPLLVLAALTYGTLG’, consistent with a GPI-anchor signal, as predicted by PredGPI 8. 
It is worth noting that when we used a different SAP sequence as a query (AAK30075.1, 7), no homologous sequences were detected in the TCC genome using the same search criteria. Further examination revealed that AAK30075.1 corresponds to an alternative reading frame within a canonical SAP sequence. Therefore, only SAP sequences derived from the DQ130019.1-based analysis were retained in the final database.
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Figure 1, Supplementary File: Unrooted gene tree of trans-sialidase sequences. A total of 1,023 TS sequences from the curated protein database were aligned using the ClustalW tool 3. The resulting unrooted gene tree was visualised with iTOL 9. Each TS sequence was colour-coded by group.

TcSMUGL and TcSMUGS
The curation protocol for the TcSMUG superfamily has been described 10. Briefly, TcSMUG sequences were retrieved from the annotated protein datasets of the TCC and Dm28c strains (TriTrypDB-48_TcruziTCC_AnnotatedProteins.fasta and TriTrypDB-48_TcruziDm28c_AnnotatedProteins.fasta, respectively) by searching for the keyword “TcSMUG” in the protein headers of each FASTA file. A total of 159 sequences were aligned using ClustalW, and truncated sequences (defined as those lacking the canonical GPI-anchor signal sequence “QVPLLLLVSAAVATAGAAC” or closely related variants) were excluded. The remaining sequences were then screened for the presence of the canonical SP “MMLRRVLCVLFLALCCACVCATA”; and sequences lacking this motif (or its variants) were also removed. When an upstream peptide was found adjacent to the signal peptide, it was manually trimmed as described for TS (see above). Finally, 14 and 25 sequences from TcSMUGL and TcSMUGS groups were compiled in the protein database (Table 1, Supplementary File).

GP63
Protein sequences belonging to the GP63 superfamily were collected from the annotated datasets of the TCC strain (TriTrypDB-48_TcruziTCC_AnnotatedProteins.fasta) and  AY266316.1, AY266317.1 , AY266318.1 from the CL Brener strain 11. Sequences were aligned using ClustalW and those showing divergence from the ones reported by 11 or lacking the consensus zinc-coordinating motif ‘HEXXH’ were removed. The final protein database comprised 170 GP63 sequences (Table 1, Supplementary File).

TASV 
A subset of four CL Brener sequences, each representing one of the TASV subfamilies A, B, C, and W, was selected to perform homology searches on the RA genome (Table 1, Supplementary File).

TcMUC
TcMUCI/II curated sequences from CL Brener were obtained from 6. This dataset was checked following the same approach as described for TcSMUG, searching for the canonical SP and GPI canonical signals, ‘MMTCRLLCALLVLALCCCPS’ and ‘DGSLSSSAWAFAPLVLAASALAYTAVG’, respectively 4. The final dataset comprised 581 TcMUC curated sequences (Table 1, Supplementary File).

RHS
RHS curated sequences from CL Brener were obtained from 12. The 41 sequences were annotated according to the cluster classification proposed by the authors (Table 1, Supplementary File).

DGF-1
DGF-1 curated sequences from CL Brener were obtained from 13.The final database comprised 127 sequences (Table 1, Supplementary File). 

TolT
A subset of three CL Brener sequences, each representing one of the TolT subfamilies A, B and C 14, was selected (Table 1, Supplementary File). 

TSSA
A TSSAII sequence from CL Brener was included (Table 1, Supplementary File).

Protein sequences from above indicated multigenic families were compiled into a file, and their corresponding CDSs were retrieved by searching each protein ID in TriTrypDB. As some protein sequences had been manually trimmed during the curation process and the CDSs in the database matched the unedited versions, a custom Python script was developed to correctly match the curated protein sequences. The resulting CDS database comprised 5,294 sequences—three fewer than the protein dataset—since the three GP63 sequences reported by Cuevas et al. 11 were only available as protein entries in TriTrypDB.
To complete the final protein dataset with conserved Trypanosomatid proteins, additional sequences were retrieved from the TCC proteome (TriTrypDB-48_TcruziTCC_AnnotatedProteins.fasta). Sequences belonging to the multigene families mentioned above were excluded by filtering protein headers for the keywords: ‘MASP’, ‘GP63’, ‘trans-sialidase’, ‘TcSMUG’, ‘TcMUC’, ‘TASV’, ‘RHS’, ‘trypomastigote small surface antigen’, and ‘DGF-1’. Sequences annotated as ‘unspecified products’, corresponding to pseudogenes, were also removed. The final dataset consisted of 18,695 protein sequences and was merged with the 5,297 curated multigene family protein sequences (Table 1, Supplementary File). 
Table 1 Supplementary File: Curated Database composition.
	Gene family
	CDS DB
	Total
	Protein DB
	Total

	
	Strain
	
	Strain
	

	
	TCC
	CLB
	Brazil A4
	Dm28c
	
	TCC
	CLB
	Brazil A4
	Dm28c
	

	TS
	586
	437
	0
	0
	1,023
	586
	437
	0
	0
	1,023

	Unspecified
	50
	0
	0
	0
	50
	50
	0
	0
	0
	50

	TS-GI
	16
	15
	0
	0
	62
	16
	15
	0
	0
	62

	TS-GII
	142
	100
	0
	0
	484
	142
	100
	0
	0
	484

	TS-GIII
	11
	11
	0
	0
	44
	11
	11
	0
	0
	44

	TS-GIV
	36
	22
	0
	0
	116
	36
	22
	0
	0
	116

	TS-GV
	210
	202
	0
	0
	824
	210
	202
	0
	0
	824

	TS-GVI
	62
	36
	0
	0
	196
	62
	36
	0
	0
	196

	TS-GVII
	17
	15
	0
	0
	64
	17
	15
	0
	0
	64

	TS-GVIII
	42
	36
	0
	0
	156
	42
	36
	0
	0
	156

	MASP
	878
	0
	372
	0
	1,250
	878
	0
	372
	0
	1,250

	MASP chimera
	19
	0
	11
	0
	30
	19
	0
	11
	0
	30

	TcMUC
	0
	581
	0
	0
	581
	0
	581
	0
	0
	581

	RHS
	0
	41
	0
	0
	41
	0
	41
	0
	0
	41

	GP63
	167
	0
	0
	0
	167
	167
	3
	0
	0
	170

	DGF-1
	0
	127
	0
	0
	127
	0
	127
	0
	0
	127

	TcSMUGL
	7
	0
	0
	7
	14
	7
	0
	0
	7
	14

	TcSMUGS
	17
	0
	0
	8
	25
	17
	0
	0
	8
	25

	SAP
	32
	0
	0
	0
	32
	32
	0
	0
	0
	32

	TASV
	0
	4
	0
	0
	4
	0
	4
	0
	0
	4

	TolT
	0
	3
	0
	0
	3
	0
	3
	0
	0
	3

	TSSA
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1

	Others
	0
	0
	0
	0
	0
	18,695
	0
	0
	0
	18,695

	Total
	1,707
	1,193
	383
	15
	3,298
	20,402
	1,196
	383
	15
	21,996


* The CDS corresponding to the GP63 sequences reported in 11 are not available in public databases.
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