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Fig. S1. Comparison of protein structural prediction using ESMFold and
AlphaFold2 (AF2). A) Difference in mean pLDDT values for all proteins predicted by the
two methods; significance differences between methods were assessed using the
Wilcoxon test (*** for p-value < 0.001). Mean structural similarity measured by B)
Template modeling (TM) scores and C) Root-mean-square Deviation (RMSD) for all
proteins predicted by ESMFold and AF2. Mean structural similarity given as D) TM-scores
and E) RMSD values between the two prediction methods according to mature protein
length; length ranges sharing the same letter indicate no significant difference according
to Dunn’s test (p-valueaq; > 0.05)
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Fig. S2. Relationship between predicted structural confidence and intrinsically
disordered regions in secreted proteins of Z. passerinii Zpa796. Trend lines
summarize the correlation between the proportion of disordered residues and mean
pLDDT values, predicted by AlphaFold2 (AF2) and ESMFold. Protein models from AF2
that are present in the structural similarity network and proteins predicted exclusively by
ESMFold are indicated.
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&1 AlphaFold2 vs ESMFold & PDB vs ESMFold & PDB vs AlphaFold2

Fig. S3. Comparison of structural similarities between fungal crystallized protein
structures (retrieved from the Protein Data Bank, PDB) and their predicted
structures by ESMFold and AlphaFoldF2 (AF2). Structural similarity for each protein
length range given as A) TM-scores and B) RMSD values; comparisons sharing the same
letter indicate no significant difference according to Dunn’s test (p-valueagj > 0.05). No
statistical test was performed for proteins 701-900 amino acids long due to the number
of samples included (fewer than three proteins per category).
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Fig. S4. Summary of the number of proteins annotated across different databases.
Total numbers of proteins predicted and annotated using sequence-based and structure-
based information are shown for A) Secreted, B) Effector, and C) Antimicrobial proteins.
Predicted structures from AlphaFold2 were used for structure-based annotation. Total
predicted proteins and protein structures are shown in black, sequence-based
annotations in teal, and structure-based annotations in magenta. The percentage of
proteins annotated by each database refers to the total predicted in each category
(secreted, effector, or antimicrobial proteins). D) Venn diagram comparing the number of
secreted proteins predicted to have antimicrobial activity and proteins predicted as
effectors. The overlap corresponds to 141 putative antimicrobial effectors.



-
o

o
®

_I

TM-score (query normalized)

1TTER"

©
®
N

Query coverage

o
=)

AFDB (Proteome) E3 CATH E3 PDB

Database E3 AFDB (Swiss-Prot) E3 ECOD E3 SCOPe

Fig. S5. Structural classification of Z. passerinii Zpa796 proteins across structural
databases. Box plots show the distribution of best-hit using query-normalized TM-scores
and query coverage values for Foldseek matches against the structural databases. Each
query corresponds to a secreted protein of Z. passerinii Zpa796 for which the structure
was predicted by AlphaFold2.
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Fig. S6. Distribution of annotated and non-annotated proteins across structural
databases by mature protein length. Each plot displays the probability density of
proteins annotated (magenta) and non-annotated (grey) in each structural database.
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Fig. S7. Distribution of annotated and non-annotated proteins across structural
databases by pLDDT value. Each plot displays the probability density of proteins
annotated (magenta) and non-annotated (grey) in each structural database.
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Fig. S8. Overlap of protein annotation using sequence-based and structure-based
information for A) Secreted, B) Effector, and C) Antimicrobial proteins. Upset plots
display the counts for the main databases shown in Fig. S4. Sequence-based annotations
are shown in teal, and structure-based annotations in magenta.
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Fig. S9. Network robustness analysis of AlphaFold2 (AF2)-predicted structures
based on confidence scores. A) Proportion of nodes, edges, and structural clusters
retained from the original network after filtering proteins by increasing minimum pLDDT
thresholds. B) Proportion of proteins retained from each original effector-enriched cluster
across pLDDT thresholds. White diamonds indicate clusters that remained significantly
enriched in putative effectors after filtering by pLDDT. Numbers in parentheses indicate
the number of proteins in the original clusters in Fig. 3.
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Fig. S10. Pairwise distributions of net charge, absolute charge density, and mature
protein length for proteins in the structural similarity network. A) Net charge (pH 7)
and mature protein length, B) Charge density (net charge per residue) and mature protein
length, C) Charge density and net charge. Each point is a protein, colored according to
the functional protein group (putative effectors only, putative antimicrobial effectors,
predicted AMPs only, and other secreted proteins), and shapes denote structural clusters.
Dashed lines are LOESS fits with 95% confidence bands shaded in grey.
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Fig. S11. Distributions of six physicochemical properties across structural clusters
of Zymoseptoria passerinii Zpa796. From top to bottom, boxplots by cluster for: mature
protein length, absolute net charge (pH 7), charge density (net charge per residue),
hydrophobic moment (maximum local helical amphipathicity), mean hydrophobicity, and
surface hydrophobicity. Each point is a protein, colored according to the functional protein
group (putative effectors only, putative antimicrobial effectors, predicted AMPs only, and
other secreted proteins). Pairwise differences were assessed among clusters G.01 to
G.46, with at least three protein members; results according to Dunn’s test are provided
in Additional File 1: Table S11.



i} YES ! (Tt AN B ey
dECrhonil D of
Eé QAE LOKASABANS 3096 R |
jg2121.(1DNPLVLQVGFH VGYCKAADGYTFHTSDSTFLAOQEINVLGAGG®G
jg224at1 T F oG T Y4 L G AD GTTCCVKDG AHWDAMVK IINDLRGE -DGHC
jg3tatt c A v AT L 4 A IS DS TN DGYCLATNSYGINNNCEFNGC L[S GEAGC
j93193,[1DHTHN c A N K D VCIQNTDARIMGHATFAQV SENEQFWGRVYVSRGESTC
josesott - kK RENKk YR @ o v ¢ e R KDYCKAADGETFASEDFEFHEINANGAGE
}97570]1GSYTET D P ND Y Al NNNCFNCILENQKYGNI SGGGTEC
g9741.t1 sTAEvE NS YK NGWCYSNRSGC I paDRFVKIEIVaNHALGDAR.I

Consensus
fa—
|
|
]
[
|

DSYHTYCLCQYGFDNYANVATEAACK-DPSDTV -YFTPAPD-GYCKAADGY -INSDAFVKICNVLGAGG-G-C
10 20 30 40 50 60 70

Site-specific selection W Episodic + pervasive diversifying M Pervasive purifying

B G.12

A st e bl Rsag! s

ottt vBlscfnwls rsBarervrsacionfomrflcarca Rk sflerBas o BesroMnnBcvoarikeiocfkccestn
,910373(100»4»”@“@'.”4ch.musvvesmumcouxwmnmuwmprmucm”us csar[sofsaoiveramanfirecarsy
9178441 SGKKPGGN 1GSN nsBerssrve i fdonBevlnkwcertknoiakanf@ne flswora [y R e (faTvorfreawYvofakoLiassiokffveTarar
mzosgnxncvsnsﬂﬂkixvu\DRKKstsuvKKQKGSKARAwlvGKCKGGow\GRFCRAIDLG 1

<

jg215.4 AsDvEN vellisafnkrorskvs TBrcBencfiravironen pffawvlirve PRy efBdA ofras oy
jg35251 roearnanrearaalliexfsne pseulunfc i fevoll iasiecocn pHawvBunver T lwolloalooroa
jg3663t1 ccoavkantasnt@anrorssinevionle B kxfcearkserakmoffserflrrerra [JnclorlarvrafeoawvofvaoL iassioaffurrenar
jgseo2tt vateena crnaanvfsvsvoioofvolusHsecfvacivoarkknerrvilrnwnrvEREy cBEA rBivvvensy i lccfiworseosvnkrkavexar

Tev@soflvwlsreBarsranoacernafdearidoowar LRI T(M8s ilksnnLecrooeflcynriToE  FAllHGGDS S Y

@
3
@
e
@
@
o

~G--PNG--G-N-GINRCG-S-PSPYTSGGPKPSRKDARALKRGACK-PGAQWVTGGFCAQLATHGMCQLSATVGLGESA-:G-DD--DL---S-D-W-GGE--T:G-G-YG-VPCONWT IRAD- - -

10 20 30 40 50 60 70 80 90 100 110 120

Site-specific selection M Episodic diversifying M Pervasive diversifying # Pervasive purifying

Fig. S12. Trimmed multiple sequence alignment (MSA) of proteins from structural
clusters A) G.04 and B) G.12. Each alignment is presented in three panels: the upper
panel shows the sequence logo, the middle panel displays the amino acid alignment, and
the lower panel presents the consensus pattern of amino acid conservation. Sites
predicted to be under selection are indicated, with magenta shades denoting diversifying
selection and cyan denoting purifying selection.
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Fig. S13. Pairwise comparison of sequence identity and structural similarity within
clusters G.04 and G.12. A) Percent sequence identity (symmetric matrix). B) TM-score
(asymmetric matrix). In B, rows are query proteins and columns are subject proteins, with
values normalized by the query length.
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Fig. S14. Site-specific selected residues mapped onto representative protein
structures from effector-enriched clusters A) G.04 and B) G.12. Residues inferred to
be under selection were mapped onto the predicted structures of jg9741.t11 and jg3663.t1.
Selected residues are color-coded according to the type of selection, with magenta
shades indicating diversifying selection and cyan indicating purifying selection, and their
amino acid side chains are shown.
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Fig. S15. Comparison of the extent of hydrophobicity of Zymoseptoria passerinii
Zpa796 proteins and their homologs in Z. tritici IPO323. AlphaFold2-predicted
structures are colored according to the Kyte—Doolittle hydrophobicity scale, with
hydrophobic and hydrophilic regions mapped per residue.



