10. Table Legends
Table 1. Chronological and Geographical Characteristics of the Bundibugyo Ebolavirus Glycoprotein (GP) Isolates Included in the Comparative Analysis (2007–2026)
Characteristics of the 54 Bundibugyo ebolavirus glycoprotein (GP) isolates included in the comparative analysis. The table summarizes the outbreak year, accession number, epidemiological information, and availability of complete GP sequences for each isolate. [image: ]
Table 2. Core Amino Acid Substitution Sites Identified in Bundibugyo Ebolavirus Glycoprotein 
Table 2b. Classification of Time–Space Mutation Coordinates According to Evolutionary Pattern, Functional Domain, and Physicochemical Properties
Evolutionary patterns were categorized into Fixation, Reversion, Emergence, Within-outbreak polymorphism, and Rare variant. Fixation indicates a substitution maintained in subsequent outbreak lineages; Reversion indicates restoration of the ancestral residue; Emergence indicates a novel substitution first detected in the 2026 outbreak lineage; Within-outbreak polymorphism indicates amino acid heterogeneity among isolates collected during the same outbreak; Rare variant indicates a substitution observed in only one isolate.
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Table 4. Functional domains and structural features of the Bundibugyo ebolavirus glycoprotein (GP)
Table 4a. Functional Coordinate Framework of the Bundibugyo Ebolavirus Glycoprotein (GP)
[image: ]
For comparative mapping, residues located within the transition zone between the Glycan cap and the mucin-like domain were grouped as the Glycan cap/MLD boundary to facilitate interpretation of mutations occurring near the domain interface. This operational classification was applied to residues 296 and 310 for comparative analysis and does not modify the canonical functional domain definitions shown in Table 4a.
Table 4b. Functional Mapping of Time–Space Mutation Coordinates within the Bundibugyo Ebolavirus Glycoprotein
[image: ]
Table 4c. Distribution of Time–Space Mutation Coordinates Across Functional Domains of the Bundibugyo Ebolavirus Glycoprotein
[image: ]
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No Year Accession Number Epidemiological Information GP sequence
1 2007 |NC 0143731 Uganda initial outbreak (Reference strain) v
2-3 | 2007 |KU182911.1, KR063673.1 Historical Uganda outbreak isolates v
2 2007_|F217161.1 Uganda initial outbreak (Prototype strain) v
5-6 | 2007 |MT5833441 - MT583343.1 2007 Uganda outbreak isolate (BEI culture) v
7-12 | 2007 |MK028856.1 - PP_006X64K1 _|Historical Uganda comparison isolates v
13-35 | 2012 |MT680262.1 - KC545393.1 siro outbreak isolates v
36-39 | 2012 |PP_00GX5ZV.1 - PP_006X62P1 _|Historical Isiro comparison isolates v
40-41 | 2026 |PP_006XHL9.1 - PP_006XHKB.1 |Bunia outbreak isolates v
2 2026 _|PP_006XCIT Uganda-linked isolate v
43-47 | 2026 |PP_006V8R6.1 - PP_006Y8Q8.1 _|Bunia outbreak isolates v
8 2026 _|PP_006YBME.1 Katwa outbreak isolate v
49 2026 _|PP_00GXXY5.1 Bunia-derived isolate v
50-53 | 2026 |PP_00711R7.1 - PP_00711VZ1 |Hoho outbreak isolates v
54 2026 |PP_00711T3.1 Lumumba outbreak isolate v
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No| Position 2007 2012 2026 Evolutionary Pattern Functional Domain Physicochemical Change
1 151 v F F Fixation RBD Aromatic  Aromatic
2 18] E [3 [3 Fixation RBD/Cathepsin boundary Negative — Positive
3 213 Y Y YH Within-outbreak polymorphism (2026) Cathepsin cleavage region Aromatic — Basic (minor variant)
4| 239 L P L Within-outbreak polymorphism (2012) Glycan Cap Hydrophobic — Cydlic (minor variant)
5 29| N N N/K Rare variant (2026) Glycan Cap/MLD boundary Polar — Positive (minor variant)
5 310] F L F Reversion Glycan Cap/MLD boundary ‘Aromatic  Hydrophobic — Aromatic
7 344] P P P/S Within-outbreak polymorphism (2026) MLD Cyclic — Polar (minor variant)
B 345 E [3 € Reversion MLD Negative — Positive — Negative
9| 365 P S S Fixation MLD Cyclic  Polar

10] 367 P L L Fixation MLD Cyclic  Hydrophobic

1 368] D N D Reversion MLD Negative — Polar — Negative

12 387 Y Y H Emergence MLD Aromatic — Basic

13 389 P L L Fixation MLD Cyclic  Hydrophobic

14] 394] R G G Fixation MLD Positive — Neutral

15 452 H Q H Reversion MLD Basic — Polar — Basic

6] 58] T [ [ Fixation MLD Polar — Hydrophobic

17 476 P/S S S Within-outbreak polymorphism (2007) GP1 C-terminal region Cyclic — Polar (minor variant)

18] 481 P L L Fixation GP1 C-terminal region Cyclic  Hydrophobic

19] 486) T [ [ Fixation GP1 C-terminal region Polar — Hydrophobic

20| 489) A Vv Vv Fixation GP1 C-terminal region Small hydrophobic — Hydrophobic

21 506] R R S Emergence GP1/GP2 junction (post-furin region) Basic — Polar
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Position (aa)

No| Functional Domain Primary Function
1Signal peptide 1-32 GP synthesis and maturation
2|Receptor-binding domain (RBD/RBS) 54-201 Host receptor recognition and attachment
3|Cathepsin cleavage region 190-213 Proteolytic activation during endosomal entry
4|Glycan cap 227-313 immune shielding and glycan masking
5|Mucin-like domain (MLD) 313-464 Extensive glycosylation and immune evasion
6|GP1 C-terminal region 465-500 Structural stabilization of GP1
7|Furin cleavage site 501 Proteolytic separation of GP1 and GP2
8|Intemal fusion loop 511-556 Membrane fusion
9|Immunosuppressive motif 585-609 Host immune modulation
10[Transmembrane domain 650-672 Membrane anchoring
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Domain

Position 200720122026 Pattern Mutation Classification
151|RBD V=F—F Fixation
188|RBD/Cathepsin boundary E~K—K Fixation
213|Cathepsin cleavage region Y=Y=V/H [Within-outbreak polymorphism (2026)
239|Glycan cap [ [Within-outbreak polymorphism (2012)
296|Glycan cap/MLD boundary N—N=N/K Rare variant (2026)
310[Glycan cap/MLD boundary FLoF Reversion
344|MLD P—P—P/S [Within-outbreak polymorphism (2026)
345|MLD E—K—E Reversion
365|MLD P=5=5 Fixation
367|MLD PoloL Fixation
368|MLD D=N=D Reversion
387|MLD Y=Y=H Emergence
389|MLD PoloL Fixation
394|MLD R=G=G Fixation
452[MLD H=Q—H Reversion
458[MLD Tl Fixation
476|GP1 C-terminal region P/S=5=5 [Within-outbreak polymorphism (2007)
481[GP1 C-terminal region PoloL Fixation
486{GP1 C-terminal region Tl Fixation
489|GP1 C-terminal region A=V=V Fixation
506|GP1/GP2 junction (post-furin region) R=R=S Emergence
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