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Name Gene Ligands Function Effect on Complement Refs 

 SURFACE BOUND VIRULENCE FACTORS 
1-1 ARP arp IgA Antiphagocytic/ C 

evasion 
Via C4BP/FH (1) 

1-1 Enn protein enn C4BP/ FH/ IgA or IgG3 Antiphagocytic/ C 
evasion 

Via C4BP/FH (2,3) 

1-2 FbaA fbaA FH/ FHL-1 Adhesin/ increases 
invasion 

Via FH (4,5) 

1-4 Fibronectin binding protein 
(PrtF1/SfbI) 

prtF1/sfb1 Epithelial cells/ fibronectin/ 
CD46 receptor on keratinocytes 

Adhesin / invasin Inhibition of C3b deposition (6) 

1-6 GAPDH plr Epithelium/ fibronectin/ 
plasmin(-ogen)/ C5a/ lysozyme/ 
myosin and actin 

Adhesin/ increases 
invasion 

Binding of C5a (7) 

1-5 Hyaluronic acid capsule hasABC Keratinocyte/CD44 Adhesin/ antiphagocytic Reduces C3b deposition (8) 
1-1 M protein emm Keratinocyte/ CD46/ C4BP/ FH/ 

IgG/ FHL-1/ plasmin(-ogen)/ 
NCAM/ fibrin(-ogen), albumin 

Adhesin/antiphagocytic/ 
invasion/ C evasion 

Via C4BP/ FH/ FHL-1 (9-19) 

1-1 Mrp mrp IgG / fibrinogen Antiphagocytic/ C 
evasion 

Via C4BP/FH (20-22) 

1-1 Protein H prh C4BP/ FH/ IgG/ albumin/ 
fibrinogen 

Antiphagocytic/ IgG 
binding / C evasion 

Via C4BP/FH and sterically 
hindrance by fibrinogen 

(23-28) 

1-1 Sir sir IgA / IgG Antiphagocytic/ C 
evasion 

Via C4BP/FH (22) 

1-7 Streptococcal C5a peptidase scpA C3, C3a, C5a Cleavage of C3, C3a, 
C5a 

Inactivates C3, C3a and C5a (29,30) 

1-3 Streptococcal collagen like 
protein 1 Scl1 

scl1 FH/ FH related protein 1 C evasion Via FH/ CFHR1 (31,32) 

1-8 Vitronectin binding protein unknown vitronectin Adhesin/ C evasion Inhibiting MAC via C5b-7 
and C9 binding 

(33-35) 

       
 SECRETED VIRULENCE FACTORS 

2-D EndoS/Mac-1 ndoS IgG Antiphagocytic/ C 
evasion 

Degrades IgG/ Reduces C3b 
deposition 

(36,37) 



2-B IdeS ideS IgG/ CD16b (FcγRIIIB) Antiphagocytic/ C 
evasion 

Degrades IgG/ Reduces C3b 
deposition 

(38) 

2-C Mac-2 mac IgG/ CD32 (FcγRII) / CD16b 
(FcγRIIIB) 

Antiphagocytic/ C 
evasion 

Degrades IgG/ Reduces C3b 
deposition 

(39,40) 

2-E PepO pepO C1q C evasion Binds C1q inhibits C1q and 
IgG interaction/ suppression 
of C activation 

(41) 

2-A SpeB speB Broad spectrum cysteine 
proteinase 

Antiphagocytic/ C 
evasion/ invasion/ 
dissemination/ inhibits 
antimicrobial peptides 

Degrades complement 
components properdin, C1-
INH, C2, C3, C3b, C4, C5a, 
C6, C7, C8, C9 

(42-45) 

2-G Streptococcal inhibitor of 
complement mediated lysis 
(SIC) 

sic C5b67 and C5b678 complexes Inhibits antimicrobial 
peptides/ C evasion 

Inhibits MAC formation (46-48) 

2-F Streptokinase ska plasmin(-ogen) Converts plasminogen 
to plasmin, increases 
invasion, tissue and 
extracellular matrix 
degradation/ C evasion 

Reduces C3b deposition (9) 

  
 NO COMPLEMENT INVOLVEMENT 

 Closely related to SIC (CRS) crs57 C6, C7 Hypothesized to inhibit 
MAC formation 

 (65) 

 DNase Sda1 sda1 Degrades DNA Escape from Neutrophil 
extracellular traps 
(NETs) 

 (50) 

 EndoS2 ndoS2 IgG and α1-acid glycoprotein 
 

Potentially 
antiphagoctic/ C evasion 

 (51) 

 Fibronectin binding protein 
(29kDa) 

fbp fibronectin Adhesin  (3) 

 fibronectin-binding protein 
PrtF2/FbaB/PFBP 

pfbp Fibronectin Adhesin  (52) 

 Hemoprotein binding protein 
Shr 

shr Fibronectin, laminin Adhesin  (53,54) 

 Laminin binding protein Lbp lbp Laminin Adhesin  (55) 



 Lipoteichoic acid  Epithelial cells/fibronectin 
receptor 

Adhesin  (3) 

 NADase nga Catalyzes the hydrolysis of 
NAD+ to nicotinamide and 
adenosine diphosphoribose 
 

Induce apoptosisin 
concert with SLO 

 (56) 

 Serum opacity factor 
SOF/SfbII 

several fibronectin Adhesin  (57) 

 SfbX sfbX fibronectin Adhesin  (58) 
 SibA sibA IgG Binding IgG, IgA and 

IgM, potential immune 
evasion 

 (59) 

 SpnA spnA Degrades DNA Escape from Neutrophil 
extracellular traps 
(NETs) 

 (60) 

 SpyCEP/ScpC spyCEP Chemokine IL-8 Cleaves Il-8/inhibits 
neutrophil recruitment 

 (61,62) 

 Streptolysin O slo Cholesterol and glycans Lysis of a variety of host 
cells 

 (63) (64) 

 Streptolysin S sag locus Unknown Lysis of a variety of host 
cells 

 (63) 

 a-enolase/SEN eno plasminogen Increases invasion  (49) 
 
Table 1: Virulence factors of S. pyogenes. Surface bound and secreted virulence factors are listed alphabetically. References refer to the 
supplemental reference list and comprise even references listed in the main text. 
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