
Figure S1. Structural and electrostatic features of group I PLA2s (Elapidae)

This figure illustrates the structural and electrostatic features of group I PLA2s. 
Helices, sheets and disulfide bonds are shown in green, purple and orange 
colour, respectively. The surface electrostatic potential is shown on a graded 
scale from red (-5 units) to blue (+5 units).



Figure S2. Structural and electrostatic features of group II PLA2s (Viperidae)

This figure illustrates the structural and electrostatic features of group II PLA2s. 
Helices, sheets and disulfide bonds are shown in green, purple and orange 
colour, respectively. The surface electrostatic potential is shown on a graded 
scale from red (-5 units) to blue (+5 units).
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Figure S3. Bayesian phylogenetic reconstruction of non-pancreatic 
group I PLA2s (Elapidae)

Phylogenetic relationships of non-pancreatic group I PLA2s are depicted 
here. Lineages are colour coded and well-supported branches (BPP ≥ 0.9) 
are shown as thick black lines.
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Figure S4. Bayesian phylogenetic reconstruction of pancreatic 
group I PLA2s (Elapidae)

Phylogenetic relationships of pancreatic group I PLA2s are depicted here. Thick 
black lines indicate well-supported branches (BPP ≥ 0.9).
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Figure S5. Bayesian phylogenetic reconstruction for Aipysurus 
group PLA2s

This figure portrays the phylogeny of the Aipysurus group with other 
non-pancreatic group I PLA2 sets. Well-supported branches (BPP ≥ 0.9) are 
shown as thick black lines.
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Figure S6. Bayesian phylogenetic reconstruction for β-bungarotoxins

This figure depicts the phylogeny for β-bungarotoxins group with representatives 
from the other non-pancreatic group I PLA2 sets. Branches with strong node
supports (BPP ≥ 0.9) are shown as thick black lines.



0.06

GDBH01000100.1_Micrurus_tener

GAHG01000026.1_Hoplocephalus_bungaroides

GAEP01002057.1_Micrurus_fulvius

GDBH01000125.1_Micrurus_tener

GAEP01002026.1_Micrurus_fulvius

GAEP01002054.1_Micrurus_fulvius

DQ085819.1_Oxyuranus_scutellatus

GAEP01002016.1_Micrurus_fulvius

GAHI01000027.1_Suta_fasciata

GDBH01000114.1_Micrurus_tener

AB531118.1_Pseudechis_rossignolii

GBEW01001371.1_Micrurus_fulvius

GAEP01002012.1_Micrurus_fulvius

GAEP01002014.1_Micrurus_fulvius

DQ085831.1_Notechis_scutatus

AB011389.1_Naja_kaouthia

AB062441.1_Laticauda_laticaudata

DQ085849.1_Pseudechis_porphyriacus

GDBH01000106.1_Micrurus_tener

GDBH01000127.1_Micrurus_tener

AB062446.1_Laticauda_colubrina

GBEW01001372.1_Micrurus_fulvius

GBEW01001365.1_Micrurus_fulvius

GAEP01002015.1_Micrurus_fulvius

GDBH01000108.1_Micrurus_tener

AY422776.1_Naja_sagittifera

AY862400.1_Naja_sagittifera

GDBH01000124.1_Micrurus_tener

GAEP01002056.1_Micrurus_fulvius

L42006.1_Naja_naja

GAEP01002036.1_Micrurus_fulvius

GBEW01001337.1_Micrurus_fulvius

EU003105.1_Austrelaps_labialis

GAHB01000030.1_Cacophis_squamulosus

DQ085850.1_Pseudechis_porphyriacus

GAEP01002059.1_Micrurus_fulvius

GAHB01000029.1_Cacophis_squamulosus

GAEP01002042.1_Micrurus_fulvius

EU523132.1_Pseudonaja_textilis

AY561158.1_Aipysurus_eydouxii

GDBH01000117.1_Micrurus_tener

GBEW01001336.1_Micrurus_fulvius

GDBH01000110.1_Micrurus_tener

GAHA01000028.1_Brachyurophis_roperi

GU190817.1_Bungarus_flaviceps

GBEW01001369.1_Micrurus_fulvius

JN613326.1_Micrurus_tener_tener

GAHI01000029.1_Suta_fasciata

EU003106.1_Austrelaps_labialis

GAHF01000036.1_Hemiaspis_signata

KJ477095.1_Micropechis_ikaheca

GDBH01000136.1_Micrurus_tener

GBEW01001347.1_Micrurus_fulvius

GAEP01002060.1_Micrurus_fulvius

GAEP01002028.1_Micrurus_fulvius

AB158299.1_Bungarus_candidus

GAEP01002040.1_Micrurus_fulvius

EU003107.1_Austrelaps_labialis

DQ917541.1_Cryptophis_nigrescens

GDBH01000119.1_Micrurus_tener

GAEP01002011.1_Micrurus_fulvius

GDBH01000099.1_Micrurus_tener

AY081146.1_Bungarus_caeruleus

DQ917542.1_Cryptophis_nigrescens

AF302907.1_Ophiophagus_hannah

GBEW01001343.1_Micrurus_fulvius

AF101236.1_Naja_sputatrix

DQ085818.1_Oxyuranus_scutellatus

GAEP01002050.1_Micrurus_fulvius

DQ085822.1_Oxyuranus_microlepidotus

AB037410.1_Laticauda_semifasciata

X53406.1_Bungarus_multicinctus

FJ752450.1_Drysdalia_coronoides

GAEP01002045.1_Micrurus_fulvius

GAEP01002044.1_Micrurus_fulvius

GAHB01000028.1_Cacophis_squamulosus

X53408.1_Bungarus_multicinctus

JF754488.1_Micrurus_altirostris

GAEP01002035.1_Micrurus_fulvius

GBEW01001352.1_Micrurus_fulvius

AY561156.1_Aipysurus_eydouxii

GAHB01000031.1_Cacophis_squamulosus

GBEW01001351.1_Micrurus_fulvius

AF101235.1_Naja_sputatrix

EU196553.1_Walterinnesia_aegyptia

AB531119.1_Pseudechis_rossignolii

JF754489.1_Micrurus_altirostris

GAEP01002032.1_Micrurus_fulvius

GAEP01002024.1_Micrurus_fulvius

JF754487.1_Micrurus_altirostris

GAEP01002023.1_Micrurus_fulvius

GDBH01000094.1_Micrurus_tener

GAEP01002017.1_Micrurus_fulvius

GAEP01002041.1_Micrurus_fulvius

DQ085829.1_Pseudonaja_textilis

GDBH01000104.1_Micrurus_tener

DQ085832.1_Notechis_scutatus

GAEP01002030.1_Micrurus_fulvius

AB011388.1_Naja_kaouthia

AY561155.1_Aipysurus_eydouxii

GU190815.1_Bungarus_flaviceps

AY561157.1_Aipysurus_eydouxii

GAGZ01000030.1_Acanthophis_wellsi

AY157830.1_Micrurus_corallinus

GBEW01001358.1_Micrurus_fulvius

GBEW01001323.1_Micrurus_fulvius

AF297663.1_Bungarus_caeruleus

AF184128.1_Austrelaps_superbus

GBEW01001346.1_Micrurus_fulvius

GAEP01002013.1_Micrurus_fulvius

GDBF01000072.1_Micrurus_fulvius

GDBH01000121.1_Micrurus_tener

EF164997.1_Hoplocephalus_stephensii

GAEP01002038.1_Micrurus_fulvius

AB037409.1_Laticauda_semifasciata

GAGZ01000026.1_Acanthophis_wellsi

GAHF01000035.1_Hemiaspis_signata

DQ085843.1_Pseudechis_australis

DQ085820.1_Oxyuranus_microlepidotus

GAEP01002019.1_Micrurus_fulvius

GAEP01002009.1_Micrurus_fulvius

AY561154.1_Aipysurus_eydouxii

DQ917545.1_Tropidechis_carinatus

L42004.1_Naja_naja

EF164996.1_Hoplocephalus_stephensii

GBEW01001339.1_Micrurus_fulvius

DQ917537.1_Demansia_vestigiata

DQ071841.1_Micrurus_fulvius

GBEW01001325.1_Micrurus_fulvius

GAEP01002031.1_Micrurus_fulvius

GDBH01000103.1_Micrurus_tener

GAEP01002055.1_Micrurus_fulvius

GDBH01000138.1_Micrurus_tener

GDBH01000131.1_Micrurus_tener

GAEP01002047.1_Micrurus_fulvius

DQ085842.1_Pseudechis_australis

GBEW01001364.1_Micrurus_fulvius

DQ085828.1_Pseudonaja_textilis

GDBH01000139.1_Micrurus_tener

GAEP01002021.1_Micrurus_fulvius

GDBH01000118.1_Micrurus_tener

FJ752448.1_Drysdalia_coronoides

GDBH01000107.1_Micrurus_tener

AB062445.1_Laticauda_colubrina

GDBH01000105.1_Micrurus_tener

L42005.1_Naja_naja

GBEW01001361.1_Micrurus_fulvius

X77755.1_Naja_naja

GBEW01001322.1_Micrurus_fulvius

EU196554.1_Walterinnesia_aegyptia

GAEP01002048.1_Micrurus_fulvius

GAHI01000028.1_Suta_fasciata

GAEP01002033.1_Micrurus_fulvius

Y00377.1_Laticauda_laticaudata

GBEW01001344.1_Micrurus_fulvius

GAEP01002010.1_Micrurus_fulvius

GDBH01000123.1_Micrurus_tener

GDBH01000132.1_Micrurus_tener

GAEP01002052.1_Micrurus_fulvius

EF583967.1_Bungarus_fasciatus

GAHG01000028.1_Hoplocephalus_bungaroides

KX685170.1_Pseudechis_papuanus

GDBH01000134.1_Micrurus_tener

GAEP01002049.1_Micrurus_fulvius

GAHC01000017.1_Denisonia_devisi

GAEP01002020.1_Micrurus_fulvius

GDBH01000120.1_Micrurus_tener

DQ917538.1_Demansia_vestigiata

GBEW01001348.1_Micrurus_fulvius

GAEP01002053.1_Micrurus_fulvius

GAHC01000018.1_Denisonia_devisi

EF583968.1_Bungarus_fasciatus

GDBH01000126.1_Micrurus_tener

GDBH01000109.1_Micrurus_tener

GBEW01001370.1_Micrurus_fulvius

GDBH01000128.1_Micrurus_tener

FJ790471.1_Parasuta_nigriceps

GBEW01001366.1_Micrurus_fulvius

GDBH01000111.1_Micrurus_tener

AB037219.2_Laticauda_semifasciata

GBEW01001324.1_Micrurus_fulvius

GDBH01000130.1_Micrurus_tener

GAEP01002061.1_Micrurus_fulvius

DQ085833.1_Notechis_scutatus

GAEP01002039.1_Micrurus_fulvius

GAEP01002051.1_Micrurus_fulvius

DQ085823.1_Oxyuranus_microlepidotus

GAEP01002046.1_Micrurus_fulvius

FJ790472.1_Parasuta_nigriceps

GAEP01002018.1_Micrurus_fulvius

AF184127.1_Austrelaps_superbus

GBEW01001357.1_Micrurus_fulvius

GDBH01000116.1_Micrurus_tener

GAGZ01000028.1_Acanthophis_wellsi

GAHF01000034.1_Hemiaspis_signata

GDBH01000115.1_Micrurus_tener

GAEP01002029.1_Micrurus_fulvius

GAEP01002058.1_Micrurus_fulvius

GAEP01002025.1_Micrurus_fulvius

GAEP01002027.1_Micrurus_fulvius

1

1

0.976

1

0.776

0.998

1

0.991

1

0.853

0.971

1

1

0.707

1

0.987

1

0.993

0.734

0.547

1

1

0.826

1

0.743

0.73

1

1

1

1

0.906

1

0.538

0.96

0.72

1

1

0.719

1

0.992

1

1

1

0.989

0.779

1

0.972

0.931

1

0.617

1

1

0.816

0.953

0.972

0.97

1

0.998

0.938

1

0.986

0.53

1

1

0.932

1

0.769

1

0.962

0.553

0.983

1

0.999

0.988

1

0.928

0.797

1

0.698

1

0.832

1

0.948

Figure S7. Bayesian phylogenetic reconstruction for Micrurus group PLA2s

This figure depicts the phylogeny for the Micrurus group with representatives from
the other non-pancreatic group I PLA2 sets. Well-supported branches (BPP ≥ 0.9)
are shown as thick black lines.



0.05

AY157830.1_Micrurus_corallinus

GAHF01000036.1_Hemiaspis_signata

DQ917541.1_Cryptophis_nigrescens

FJ752450.1_Drysdalia_coronoides

FJ790472.1_Parasuta_nigriceps

EU003106.1_Austrelaps_labialis

AF101236.1_Naja_sputatrix

X77755.1_Naja_naja

AY862400.1_Naja_sagittifera

GAGZ01000028.1_Acanthophis_wellsi

GDBH01000139.1_Micrurus_tener

GAHI01000029.1_Suta_fasciata

DQ085832.1_Notechis_scutatus

AY443496.1_Naja_sagittifera

GAGZ01000026.1_Acanthophis_wellsi

DQ085831.1_Notechis_scutatus

Y00377.1_Laticauda_laticaudata

AB531119.1_Pseudechis_rossignolii

DQ917545.1_Tropidechis_carinatus

AF302907.1_Ophiophagus_hannah

FJ752448.1_Drysdalia_coronoides

AY422776.1_Naja_sagittifera

GAEP01002061.1_Micrurus_fulvius

AB037219.2_Laticauda_semifasciata

AB062441.1_Laticauda_laticaudata

X73225.1_Naja_naja

AF184128.1_Austrelaps_superbus

GAHB01000031.1_Cacophis_squamulosus

JF754488.1_Micrurus_altirostris

X63947.1_Naja_naja

KX685170.1_Pseudechis_papuanus

GAGZ01000030.1_Acanthophis_wellsi

GAHI01000028.1_Suta_fasciata

AY561158.1_Aipysurus_eydouxii

AY561154.1_Aipysurus_eydouxii

AY561157.1_Aipysurus_eydouxii

GU190815.1_Bungarus_flaviceps

L42004.1_Naja_naja

EF164997.1_Hoplocephalus_stephensii

AM492700.1_Naja_atra

AY691658.1_Oxyuranus_scutellatus_scutellatus

EU003105.1_Austrelaps_labialis

L42006.1_Naja_naja

AF101235.1_Naja_sputatrix

AF297663.1_Bungarus_caeruleus

GAHA01000028.1_Brachyurophis_roperi

L42005.1_Naja_naja

EU003107.1_Austrelaps_labialis

GAHG01000024.1_Hoplocephalus_bungaroides

GAHC01000018.1_Denisonia_devisi

DQ085850.1_Pseudechis_porphyriacus

AB011388.1_Naja_kaouthia

AB062446.1_Laticauda_colubrina

AB158299.1_Bungarus_candidus

GAHB01000030.1_Cacophis_squamulosus

AY561156.1_Aipysurus_eydouxii

JN613326.1_Micrurus_tener_tener

FJ790471.1_Parasuta_nigriceps

DQ085846.1_Pseudechis_australis

DQ085849.1_Pseudechis_porphyriacus

AY422775.2_Naja_sagittifera

DQ917542.1_Cryptophis_nigrescens

EU523132.1_Pseudonaja_textilis

DQ071841.1_Micrurus_fulvius

EU196554.1_Walterinnesia_aegyptia

DQ917537.1_Demansia_vestigiata

AY691657.1_Oxyuranus_scutellatus_scutellatus

AY561155.1_Aipysurus_eydouxii

GAHG01000023.1_Hoplocephalus_bungaroides

DQ085845.1_Pseudechis_australis

DQ085820.1_Oxyuranus_microlepidotus

JF754487.1_Micrurus_altirostris

EF583967.1_Bungarus_fasciatus

DQ085828.1_Pseudonaja_textilis

GAHF01000035.1_Hemiaspis_signata

GU190816.1_Bungarus_flaviceps

KJ477095.1_Micropechis_ikaheca

GAHC01000017.1_Denisonia_devisi

DQ085822.1_Oxyuranus_microlepidotus

AY862399.1_Naja_sagittifera

DQ917538.1_Demansia_vestigiata

AF184127.1_Austrelaps_superbus

AB037409.1_Laticauda_semifasciata

X53406.1_Bungarus_multicinctus

AY081146.1_Bungarus_caeruleus

EF164996.1_Hoplocephalus_stephensii

AB062445.1_Laticauda_colubrina

DQ085829.1_Pseudonaja_textilis

AB531118.1_Pseudechis_rossignolii

X53408.1_Bungarus_multicinctus

AB531120.1_Pseudechis_rossignolii

DQ868667.1_Bungarus_fasciatus

EU196553.1_Walterinnesia_aegyptia

AB011389.1_Naja_kaouthia

AY433936.1_Naja_sagittifera

1

0.968

1

0.979

1

0.712
0.791

0.995

0.962

1

1

0.937

1

1

1

1

0.555

1

1

1

0.622

0.767

0.935
1

1

1

0.746

1

1

1

0.997

0.992

0.994

0.871

0.999

1

1

0.996

1

0.801

1

1

1

0.863

0.829

1

0.993

1

0.65

0.946

0.781

1

1

0.999

0.502

1

0.861

0.991

1
1

1

1

1

0.767

0.536

1

0.81

1

1

Figure S8. Bayesian phylogenetic reconstruction for Naja group PLA2s

Phylogeny illustrating the evolutionary relationships of Naja group and other 
non-pancreatic group I PLA2 sets is presented here. Well-supported branches 
(BPP ≥ 0.9) are shown as thick black lines.
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Figure S9. Bayesian phylogenetic reconstruction for the sea krait PLA2s

The figure presented here depicts the phylogeny of the sea krait group and 
other non-pancreatic group I PLA2 sets. Thick lines indicate branches with  
BPP ≥ 0.9.
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Figure S10. Bayesian phylogenetic reconstruction of group II 
PLA2s (Viperidae)

The presented phylogeny describes the evolutionary relationships of group II 
viperid PLA2s. Subtypes are colour coded (D-, K-, N-, and S-type, with red, 
green, magenta and blue colour, respectively). Well-supported branches 
(BPP ≥ 0.9) are shown in thick black lines.


