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Alternative dimer

Figure S1. Two possible dimerization interfaces of vvPLA2: (A) The compact dimer. (B) The extended dimer. The right and bottom
parts of the figure show the electrostatic potential projected over the molecular surface of the dimer from two different perspectives
(bar units: ksT/e™). The electrostatic surface was calculated with the APBS electrostatics plugin for Pymol 2.0, using default parame-
ters!. The figure shows clearly that the positively charged residues are predominant on one side of the dimer in the case of the compact
dimer conformation, compatible with the membrane association, and buried in the dimer interface in the extended dimer. Lastly, the
electrostatic attraction with the negative phospholipid residues would only occur in a small region.



Figure S2. The three principal regions of the PLA2-like proteins. The figure shows the structure of the PDB—ID 1Y4L8, which was
solved in the compact dimerization conformation. The N-terminal and the three principal residues (in sticks) that define the hydro-
phobic channel are shown in blue. The HKCC motif is represented in magenta, and the residues Y52 and D99 stabilize the H48
residues through an H-bond network. The K36 and K38 residues and the C-terminal segment 115-129 are the main ones responsible
for the PLA2-like myotoxicity and are highlighted in green. Finally, in orange, we show an organic molecule that mimics the region
that the phospholipid should occupy.



Figure S3. Phospholipase A2 bound to the transition-state analogs. The enzyme's secondary structure is represented in cartoon, and
the residues that delimitate the ligands are shown as grey sticks. (A) The Indian cobra (Naja naja, PDB ID. 1POB'); (B) Human (PDB
ID. 1POC"Y), (C) Bee (Apis mellifera,?PDB ID. 1POE); and (D) The wild-boar (Sus scrofa) PLA2 bound to substrate-derived inhibitor
(PDB ID. 5P2P%).

(A) Protein - membrane system

Top view
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Figure S4. An acidic vwPLA2 from E. carinatus (PDB ID. 10Z6, shown in the figure) and a B. asper PLA2-like protein (PDB ID. 1Y4L)
were inserted in a POPS bilayer using the Charmm-Gui webserver. The membrane size ensures enough space for protein mobility
(90 A x 90 A). Finally, the full system was then solvated in a water box (TIP3P water model) with a thickness of 25 A.
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Figure S5. Modulation of the PLA2-like from B. pauloensis, which adopts an extended dimer conformation, bound to the membrane.
(PDB ID. 1PA0?).




sp|Q6H3C8|PA2AF_TRIST/121-134
sp/Q6H3C9|PA2AC_TRIST/122-135
sp/Q6H3DO|PA2AA_TRIST/121-134
sp|Q7LZQ4|PA2A_GLOUS/106-120
splQ7SID6|PA2A_DEIAC/106-119
splQ7T2R1|PA2AA_DABSI/121-134
splQ7T357|PA2A1_ECHCA/121-132
splQ7T3T5|PA2AB_DABSI/113-126
splQ7ZTA6/PA2AB_CROVV/122-134
sp|Q7ZTA7|PA2AD_CROOA/122-134
sp|Q7ZTA8|PA2AE_CROVV/122-134
sp/Q800C1/PA2AH_CROVV/122-134
sp/Q800C2|PA2AG_CROVV/122-134
sp/Q800C3|PA2AF_CROVV/122-134
sp/Q800C4|PA2AA_CROVV/122-134
sp/Q8AXY1|PA2A_BOTIR/122-134
sp/Q8JIY9|PA2A_PROJR/121-134
sp/Q8QG87|PA2A_BOTIN/122-134
sp/Q90229|PA21_ECHCO/121-135
sp/Q910A1|PA2A1_VIPAA/121-134
sp/Q91506/|PA2A1_PROMU/105-118
splQ92147|PA2AP_PROFL/121-134
splQ98996/PA2A_DABPA/121-134
sp|QYISF8|PA2A_BOTPC/105-118
splQ9I968|PA2A2_PROMU/121-134
sp/QIPVE9|PA2AC_CALRH/122-135
sp/|Q9PVFO|PA2AB_CALRH/109-122
sp/Q9PVF1|PA2AA_CALRH/109-122
sp/QIPVF2|PA2AE_CALRH/122-135
sp/QIPWR6|PA2A7_DABPA/121-134
splQ9YGJ7|PA2A8_DABPA/120-133

sp|Q6EER4|PA2B_BOTSC/121-134
sp|AOA411EZW9|PA21_AGKPL/122-1:-
Sp/A8CG78|PA2A2_DABSI/121-134
sp/A8CG86|PA2A1_DABRR/121-134
sp/A8CG87|PA2A2_DABRR/121-134
SplASE2V8|PA2A_TRIGS/122-135
sp/B5U6Z2|PA2A_MACLN/121-134
sp|B6CQR5|PA2A2_MACLB/121-134
sp/COHJC1|PA2_BOTLA/105-118
sp|C3W4R6/PA2A1_MACLB/121-134
sp/C9DPL5|PA2A1_BOTPI/106-118
sp/D6MKRO|PA2A6_CROHD/122-134
sp/FSQN51/PA2A3_VIPRE/121-134
sp/FSQN52|PA2A1_VIPRE/121-134
spIFSQN53|PA2A2_VIPRE/121-134
sp/G3DT18/PA2A_BOTMO/122-134
sp/042189|PA2A5_GLOHA/106-120
sp/042190/PA2A6_GLOHA/106-120
spl/042191|PA2A7_GLOHA/106-120
sp/042192|PA2A8_GLOHA/105-118
sp/P00620/PA2A_BITGA/102-115
sp/P00621|PA2A2_BITNA/103-116
sp/P00623|PA2A_CROAD/122-134
sp/P00624|PA2A_CROAT/122-134
sp/P00625|PA2A1_OVOOK /122-135
sp/P06859|PA2A1_PROFL/121-134
sp/POCAR9|PA2A1_CERCE/120-133
sp|POCASO|PA2A2_CERCE/119-132
sp/PODJP4|PA2AC_TRIPE/105-118
sp/PODKR3|PA2AA_PSEFE/105-118
sp/P14418/PA2A_GLOHA/106-120
sp|P14421|PA2N_GLOHA/105-118
sp/P20249|PA2A_GLOBL/105-118
sp/P20476/|PA2A1_TRIGA/121-134
sp|P24293|PA2A1_ERIMA/105-118
splP24294|PA2A2_ERIMA/105-118
sp/P31100/PA2A7_DABSI/121-134
sp/P34180/PA2N2_VIPAA/121-134
spIP59170/PA2A4_ECHCS/121-135
sp/P59171/PA2A5_ECHOC/121-134
sp/P59172|PA2AS5_ECHPL/121-135
sp|P70088|PA2A6_TRIGA/121-134
sp/P81243|PA2A_BOTJA/108-120
sp|P81478|PA2A2_TRIGA/105-118
sp/P81479|PA2A4_TRIGA/105-118
sp/P81480|PA2A3_TRIGA/105-118
sp|P82896|PA2A5_TRIST/105-118
sp/P84651|PA2A_LACST/105-118
sp/P86389|PA2A2_BOTAS/108-120
sp/P86456/|PA2A4_BOTAL/104-117
sp/P86907|PA2A_BOTAM/105-118
splQ2HZ28|PA2A_BOTER/121-134
sp/Q2PG83|PA2A_PROEL/121-134
sp/Q2YHJ3|PA2A_TRIBO/121-134
sp/Q2YHJ5|PA2AB_TRIPE/105-118
sp/Q2YHJ6|PA2AA_TRIPE/121-134
sp/Q6H3C6/PA2AI_TRIST/106-119
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Figure S6. C-terminal sequence analysis of the vvPLA2 acidic subgroup. Aminoacid sequence of the C-terminal region (residues 115
to 129). The residues were colored according to their physicochemical properties using the Zappo default coloring range as imple-
mented in JalView. Hydrophobic residues in salmon; aromatic residues in orange; positively and negatively charged residues in blue
and red, respectively; hydrophilic in green; Pro and Gly in magenta; and cysteines in yellow. Each figure also indicates the consensus
sequence (most frequent residues) and the residues occupancy (presence or absence of gaps).



sp|A8CG82|PA2B1_DABSI/120-134
sp|A8CG84|PA2BS_DABSI/120-134
sp|A8CG89|PA2B1_DABRR/120-134
sp|A8CG90|PA2B2_DABRR/120-134
sp|COHJL8|PA2B_BOTNI/104-118
sp|COHK 16/PA2BD_DABRR/104-11¢
sp|COHKC3|PA2B9_AGKPL/121-13
sp|COHKC4|PA2B1_AGKPC/105-11
sp/COHLFO[PA2_POROP/104-117
sp/COHM14/PA2BD_CRODU/104-1
sp/F8QN54|PA2B_VIPRE/120-134
sp|042187|PA2BB_GLOHA/121-13
sp/P00622|PA2B_BITCA/103-117
sp/P00626/PA2BA_VIPAA/120-134
sp/P04417|PA2B_GLOBL/105-118
sp/P06860|PA2BX_PROFL/105-118
sp/POC8M1|PA2B1_BOTMO/104-1
sp|POCAS2|PA2B6_CRODO/104-11
sp/POCAS3|PA2BC_CRODR/104-11¢
sp/POCAS4|PA2BD_CRODR/104-11¢
sp/|POCAS5|PA2BE_CRODU/104-11¢
sp/POCAS6/PA2BF_CRODU/104-11¢&
sp/|POCAS7|PA2BG_CRODU/103-11
sp/|POCG56/PA2BB_CRODU/104-11
sp/|PODKR5|PA2B2_PSEFE/104-118
sp/|PODPS4|PA2B_CERCE/104-116
sp/PODQQO|PA2B3_BOTBZ/104-11
sp/PODUN1/PA22_BOTHY/105-119
sp/|PODUN2|PA21_BOTHY/105-119
sp/P11407|PA2BC_VIPAA/120-134
sp|P14420/PA2B_VIPAE/104-118
sp|P14424|PA2BB_VIPAA/120-134
sp|P20474|PA2B3_BOTAS/120-134
sp|P24027|PA2BA_CRODU/120-13
sp/P31854/PA2B_VIPBB/120-134
sp/P45881|PA2B2_BOTJR/120-134
sp/P51972|PA2B1_AGKPI/105-119
sp|P58464|PA2H3_BOTPI/103-116
sp/P59071|PA2B8_DABRR/104-118
sp|P59264|PA2BA_PROFL/105-118
sp|P59265/PA2BB_PROFL/105-118
sp|P62022|PA2BC_CRODU/120-13
sp|P62023|PA2B1_CROSS/120-134
sp/P81458/PA2B_DABRR/104-118
sp|P84674|PA2B5_DABRR/104-118
sp|P86169/PA2BA_CRODR/104-11¢
sp|P86368/PA2B3_DABRR/104-118
sp/P86803|PA2B1_BOTMA/104-11
sp/P86804/PA2B2_BOTMA/104-11
sp/P86805/PA2B9_CRODM/103-11
sp/P86806/PA2BA_CRODM/103-11
sp/Q02471/|PA2B4_DABSI/120-134
sp/Q02517|PA2BW_PROFL/121-134
splQ10755/PA2B_VIPAZ/104-118
sp/QI1RP78|PA2B2_VIPBN/120-134
sp/QIRP79|PA2B1_VIPBN/120-134
sp/Q1ZY03|PA2B_DEIAC/120-134
sp|Q2YHJ2|PA2B_TRIBO/120-134

splQ2YH)7|PA2B_TRIPE/120-134
sp|Q6EER2|PA2BB_SISTE/120-134
sp|Q6EER3|PA2B2_SISTE/120-134
sp|Q6EERS5|PA2B_CERGO/104-118
sp|Q6EER6|PA2B_SISMS/104-118
sp|Q6H3C5/|PA2BB_TRIST/104-118
sp/Q71QE8|PA2BN_CROVV/120-1
sp/Q805A2|PA2BN_PROFL/120-13
sp/Q8JFGO|PA2B_VIPAP/120-134
sp/Q8JIGO|PA2BQ_PROFL/121-134
sp/Q90W39/PA2BT_PROMU/120-1

splQ90Y77|PA2BY_PROFL/121-134
sp/Q910A0|PA23_ECHCO/120-134
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Figure S7. C-terminal sequence analysis of the vvPLA2 basic subgroup. Aminoacid sequence of the C-terminal region (residues 115
to 129). The residues were colored according to their physicochemical properties using the Zappo default coloring range as imple-
mented in JalView. Hydrophobic residues in salmon; aromatic residues in orange; positively and negatively charged residues in blue
and red, respectively; hydrophilic in green; Pro and Gly in magenta; and cysteines in yellow. Each figure also indicates the consensus
sequence (most frequent residues) and the residues occupancy (presence or absence of gaps).



sp/|F8QN50/PA2HS/121-133
sp/P17935/PA2HL/121-133
sp/PODMT1|PA2HS/104-116
sp/PODMT3|PA2HS/104-116
sp/B5U6Y4|PA2HS/121-133
sp/PODMT2|PA2HS/105-117
sp|P48650/PA2HS/105-117
sp|ABE2V9|PA2B_/120-132
sp/Q92152|PA2H_/121-133
sp/|Q2YHJ4|PA2HB/121-133
sp|Q2YHJ8|PA2HB/121-133
sp|Q2YHJ9|PA2HA/121-133
sp/P70089|PA2H7/121-133
sp/Q6H3D2|PA2HF/121-133
sp/P70090/PA2H5/121-133
sp|Q6H3D4|PA2HE/121-133
sp/Q6H3D3|PA2HG/121-133
sp/Q6H3D1|PA2HJ/105-117
sp/|Q6H3D5|PA2HI/121-133
sp/PODY8|PA2B1/122-134
sp/C7G1G6|PA2B3/122-134
sp/PODJJ9|PA2B2/122-134
sp|P84776/PA2H_/105-117
sp/Q2PG81|PA2B1/121-133
sp|Q2PWA3|PA2HP/122-134
sp/P22640|PA2H_/106-118
sp/Q9PVF3|PA2HB/122-134
sp|P80963|PA2H_/121-133
sp/Q8UVU7|PA2HB/121-133
sp/P81165/PA2H2/105-117
sp|P82950/PA2HB/105-117
sp|O57385|PA2H_/121-133
sp/|POC616/PA2HA/121-133
sp|Q6JK69|PA2H1/121-134
sp/PODUN7|PA2H_/105-116
sp|P82114|PA2H1/121-134
sp/Q9PVE3|PA2H3/121-134
sp/Q9I834|PA2H2/105-118
sp/P86975|PA2HB/105-117
spll6L8L6|PA2H1/105-117
sp/P58399|PA2H1/105-117
sp|P82287|PA2H2/105-117
sp/Q90249|PA2H1/121-133
sp|Q9IAT9|PA2H_/105-117
sp|P86453|PA2HB/105-117
sp/PODTS8|PA2H2/105-117
sp|P24605|PA2H2/121-133
sp/P49121|PA2H1/121-133
sp/COHKC1|PA2HB/105-117
sp/COHKC2|PA2HB/121-133
sp/|P04361|PA2HB/105-117
sp/|PODUP2|PA2H2/105-117
sp/|Q8UVZ7|PA2H_/121-133
sp|042188|PA2H_/105-117
sp/Q3HLQ4|PA2HB/121-133
sp/|Q6H3D6|PA2HD/120-132
sp|Q6H3D7|PA2HH/120-132
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Figure S8. C-Terminal sequence analysis of the PLA2-like subgroup. Amino acid sequence of the C-terminal region (residues 115 to
129). The residues were colored according to their physicochemical properties using the Zappo default coloring range as imple-
mented in JalView. Hydrophobic residues in salmon; aromatic residues in orange; positively and negatively charged residues in blue
and red, respectively; hydrophilic in green; Pro and Gly in magenta; and cysteines in yellow. Each figure also indicates the consensus
sequence (most frequent residues) and the residues occupancy (presence or absence of gaps).



Table S1. Surface area of seven dimeric vvPLA2 and PLA2-like proteins and their interface area (buried surface area upon dimerization), calculated as:.

Buried Area = (Aredchain 4 + Ar€acnain g) — Dimer Arearoiq

The areas were computed using the GETAREA! webserver (https://curie.utmb.edu/getarea.html). The standard deviation is also shown. All the areas are given in A2,

. X-ray . Total  Polar Apolar Chain A Polar Apolar ChainB Polar Apolar Burried
sPLA2 Organism structure Dimer Form Area Area Area Area Area Area Area Area Area Area AVERAGE STD
PLA2-like B. pauloensis 1PAO Extended 12952 4621 8330 7061 2477 4584 6913 2493 4419 1022
PLA2-like  B.jararaccussu  3JR8 Extended 12986 4520 8465 6787 2259 4528 7084 2602 4482 885 868 132

Basic vwPLA2  A. halys pallas 1JIA Extended 13584 4510 9074 7087 2381 4705 7195 2433 4762 698

PLA2-like B. pauloensis 5VFH Compact 12071 4392 7678 6847 2270 4576 6715 2246 4468 1491

Basic vvPLA2 B. asper 5TFV Compact 12140 4287 7853 6834 2315 4518 6664 2082 4582 1358
Acidi 1393 163
VVI?IiI:Z B. jararaccussu 1276 Compact 13929 5920 8008 7833 3124 4748 7676 2989 4686 1580
PLA2-like B. asper 1Y4L Compact 12933 4877 8055 7050 2518 4531 7028 2526 4501 1145
Pancreatic Porcine 1FXF Compact 12868 5245 7623 7156 2817 4338 7255 2895 4360 1543

PDB IDs.: 1IPAQ? 3]R8, 1]JIA*% 5VFH?, 5TFV¢, 12767, 1Y4L8 and 1FXF*



Table S2. Validation of the molecular modeling protocol for vvPLA2 as a function of the template quality. To estimate the sequence
identity threshold of the template necessary to obtain accurate 3D structures using our homology modeling method, we tried to
reproduce known X-ray structures by applying templates with High-Quality (sequence id. > 70%), Good-Quality (sequence id. =
55-70%), or Medium-Quality classes (sequence id. < 55%). The software Modeler provides the DOPE score; The Interaction Score
corresponds to the DOPE score divided by the number of heavy atoms. The Prosa II score from the ProsaWeb Server
(https://prosa.services.came.sbg.ac.at/prosa.php; Nucleic Acids Research, 2007,Vol.35, WebServer issue W407-W410).

Prosall Prosall

. Template Seq. Template DOPE Interaction SS RMSD

Species Quality length  Seq.ID score score score score Bridges backbone PDB
(Model) (Template)

Trimeresur medium 121 44 -1.12E+04 -2.47E-02 -5.61 -5.85 5 1.58
us good 121 55 -1.19E+04 -2.64E-02 -6.15 -5.29 7 1.11 4RFP14

stejnegeri  good 121 69 -1.17E+04 -2.58E-02 -5.51 -5.50 7 0.98

medium 122 44 -1.09E+04 -2.40E-02 -4.86 -7.54 6 1.92

medium 122 45 -1.13E+04 -2.44E-02 -4.75 -6.36 6 1.58

Vipera medium 122 53 -1.19E+04 -2.65E-02 -5.72 -4.91 7 1.17
ammodytes  good 122 55 -1.21E+04 -2.61E-02  -4.66 -4.13 7 1.17 LTS

meridionali  good 122 65 -1.18E+04 -2.63E-02 -5.67 -4.13 7 1.04

s good 122 68 -1.22E+04 -2.63E-02 -5.37 -5.47 7 0.93

high 122 93 -1.17E+04 -2.60E-02 -5.54 -5.29 7 0.55

high 122 92 -1.21E+04 -2.62E-02 -5.52 -5.03 7 0.34

Daboia medium 121 43 -1.08E+04 -2.42E-02 -4.60 -5.85 6 2.07
russelii good 121 67 -1.20E+04 -2.70E-02 -4.76 -2.93 7 0.71 10XL1e

high 121 93 -1.17E+04 -2.64E-02 -4.97 -4.80 7 0.65

) medium 120 44 -1.04E+04 -2.31E-02 -4.85 -5.97 5 2.31
Caf;};ltsus good 120 55  -1.I5E+04 -255B-02  -475  -5.03 7 123 10Z6v

good 120 66 -1.15E+04 -2.54E-02 -4.88 -5.29 7 1.05

. medium 122 45 -1.03E+04 -2.22E-02 -4.99 -6.36 6 3.19
G:’Z”ylgus good 122 55  -113E+04 -243E-02  -5.10 413 7 114 1B4WY

good 122 69 -1.17E+04 -2.52E-02 -5.03 -4.87 7 0.52

medium 122 44 -1.10E+04 -2.47E-02 -4.72 -5.85 5 3.28

medium 122 44 -1.17E+04 -2.46E-02 -5.02 -7.37 6 1.67

Daboia medium 122 54 -1.22E+04 -2.74E-02 -5.24 -4.91 7 1.04
siamensis medium 122 54 -1.25E+04 -2.63E-02 -5.48 -4.60 7 1.41 2HA4C18

high 122 70 -1.23E+04 -2.76E-02 -5.24 -5.70 7 0.90

medium 122 69 -1.27E+04 -2.67E-02 -5.53 -5.03 7 1.13

high 122 89 -1.24E+04 -2.80E-02 -5.21 -5.29 7 1.03

Table S3. Validation of the molecular modeling protocol for PLA2-like proteins as a function of the template quality. To estimate the
sequence identity threshold of the template necessary to obtain accurate 3D structures using our homology modeling method, we
tried to reproduce known X-ray structures by applying templates with High-Quality (sequence id. >70%), Good-Quality (sequence
id. =55-70%), or Medium-Quality classes (sequence id. < 55%). The DOPE score and Interaction score were calculated as in Table S2.

RMSD

Template Seq. Template DOPE Interaction Prosall Prosall SS backbon PDB
e

. h .
Species  Chain Quality length Seq.ID  score Score score Template bridges

Protoboth good 122 55  -1.17E+04 -257E-02 55  -4.66 7 1.23

rops high 122 64  -1.15E+04 251E-02 546 514 7 1.27
. 6AL3"

flavorviri A ,B,C,D .

i high 122 80  -1.17E+04 255E-02 524 52 7 1.04

poth medium 122 54  -1.13E+04 246E-02 574 478 7 151
oY AB_good 122 69  -1.12E+04 245E-02 531  -5.06 7 145  1XXS¥

4 high 122 99  1.17E+04 255E-02 546 556 7 0.72

A good 121 55  -1.17E+04 257602 577 413 7 1.16




Atropoide good 121 67  -1.16E+04 2.56E-02 -556  -2.93 7 106\ o
° high 121 91  -1.18E+04 -2.60E-02 54  -563 7 074 1
nummifer
Cerrophid good 121 55  -1.20E+04 266E-02 -605  -641 7 0.97 o,
ion A good 121 64  -117E+04 2.59E-02 -570  -493 7 1
godmani high 121 91  -1.20E+04 2.66E-02 5.6 5.1 7 115
Bt medium 121 55  -112E+04 246E-02 -604  -5.35 7 1.38
Oir;,‘;’zs AB  good 121 62  -1.10E+04 -241E-02 -591  -493 7 146 2Q2)2
P high 121 99  -1.14E+04 249E-02 545 52 7 1.06
poth medium 121 55  -1,14E+04 251E-02 -585  -529 7 1.09
‘;S Zps AB  good 121 63 -112E+04 247E-02 582  -493 7 122 1YALS
P high 121 97 -1.17E+04 2.58E-02 -545  -521 7 0.57

Table S4. Comparation between the homology modelling models derived in this work and the AlphaFold? models. All the RMSD
values are given in A.

RMSD between the

RMSD between the

RMSD between the models
PDB Ref. models and the X-ray = AlphaFold and the X-ray and AlphaFold structures
structures structures

1B4W 17 0.4 0.3 0.4
1JLT_A 15 0.7 0.3 0.6
1JLT_B 15 0.3 0.3 0.5
2H4C_A 18 0.8 1.0 0.7
WPLAZ - ToHac B 18 0.7 0.8 0.7
10XL 24 0.5 0.5 0.5
1076 16 0.5 0.4 0.5
4RFP 14 0.6 0.7 0.6
1XXS 20 0.4 0.6 04
1GOD 25 0.8 0.7 0.4
. 1Y4L 8 0.3 0.5 0.4
PLAZ-like 2Q2] 22 03 0.4 0.4
2A0Z 21 0.4 0.4 0.4
6AL3 19 0.6 0.6 0.4

Table S5. All homology models vs AlphaFold2 structures. We have calculated the RMSD metrics between our modeled structures
and the AlphaFold predicted models. Overall, both modeled structures present an RMSD lower than 1 A, a value within the range
of experimental errors associated with many X-ray structures. However, we found exceptions (highlighted in yellow);. A close in-
spection revealed that loop conformations are responsible for such high values.

Acidic vvPLA2 Basic VVPLA2 PLA2-like Proteins
UniProt Code RMSD UniProt Code RMSD UniProt Code RMSD
A8CG78 0.8 A8CGS82 0.7 AO0A1S5XW05 0.5
A8CGS86 0.8 A8CG84 0.7 B5U6Y4 0.5
A8CG87 0.8 A8CG89 0.7 COHKC1 04
A8E2V8 0.6 A8CG90 0.5 COHKC2 0.5
B5U6Z2 0.8 COHK16 0.7 F8QN50 0.6
B6CQR5 0.9 COHKC3 0.6 042188 0.3
COHJC1 0.5 COHKC4 0.6 P0OC616 0.5
C3W4R6 0.7 COHLFO 2.2 PODKU1 0.5
C9DPL5 0.6 C7G1G6 1.7 PODMT1 4.5
DOUG]JO0 0.9 F8QN54 0.6 PODMT2 0.5
D6MKRO 0.7 042187 0.5 PODMT3 44
F8QN51 0.7 P00622 4.8 PODUNG6 8.7



FSQN52 0.73 P00626 0.6 PODUNY 0.4
FSQN53 0.6 P04417 0.6 P22640 0.9
042189 0.4 P06860 0.6 P70089 0.5
042190 0.4 POCSM1 2.7 P70090 0.5
042191 0.3 POCAS3 0.6 P80963 0.5
042192 0.6 POCAS4 0.8 P82950 0.4
P00620 7.0 POCAS5 0.8 P86453 0.5
P00621 7.0 POCAS6 0.7 P86975 0.4
P00623 0.7 POCAS7 4.9 Q2PWA3 0.6
P00624 0.7 PODKR5 0.9 Q2YHJ4 0.7
P00625 0.6 PODPS4 0.6 Q2YH]JS8 0.7
P06859 12 PODQQO 1.1 Q2YHJ9 0.8
POCAR9 2.8 PODUN1 16 Q3HLQ4 0.6
POCASO 3.7 PODUN2 43 Q6EANG 0.8
PODKR3 0.8 P11407 0.6 Q6H3D1 0.5
P14418 0.4 P14420 0.7 Q6H3D2 0.8
P20249 0.6 P14424 0.6 Q6H3D3 0.5
P20476 0.6 P20474 0.7 Q6H3D4 0.5
P21789 0.6 P31854 0.8 Q6H3D5 0.5
P24293 05 P51972 0.5 Q6H3D6 1.8
P24294 0.7 P59071 0.7 Q6JK69 0.5
P31100 0.8 P59264 0.6 Q8UVU7 0.5
P59170 0.8 P59265 0.5 Q8UVZ7 0.5
P59171 0.7 P62023 0.8 Q92152 0.7
P59172 0.7 P81458 0.6 QIPVE3 0.4
P70088 0.7 P84674 0.7 QIPVE3 12
P81243 2.8 P86169 0.8 QIPVF4 0.6
P81478 0.7 P86368 0.6

P81479 05 P86803 2.8

P81480 05 P86804 2.7

P82896 05 P86805 45

P84651 0.6 P86806 44

P86389 3.0 Q02471 0.7

P86456 4.9 Q02517 0.7

P86907 0.7 Q10755 0.8

Q2HZ28 0.6 QIRP78 0.7

Q2PG83 12 QIRP79 0.8

Q2YHJ3 0.6 Q1ZY03 0.6

Q2YHJ5 0.7 Q2PG81 0.6

Q2YHJ6 0.7 Q2YHJ2 0.7

Q6H3C6 0.4 Q2YHJ7 0.8

Q6H3CY 0.7 Q6EER2 0.9

Q6H3C8 0.7 Q6EER3 0.7

Q6H3C9 05 Q6EER4 0.7

Q6H3D0 0.6 Q6EER5 0.6

Q7LZQ4 0.4 Q6EER6 0.6

Q7SID6 0.4 Q6H3C5 0.6

Q7T2R1 0.8 Q71QES 0.7

Q7T3S7 05 Q805A2 0.7

Q7ZTA6 0.5 QSJFGO 0.9

Q7ZTA7 05 Q8JIG0 0.6




Q7ZTAS8 0.6 Q90W39 0.7

Q800C1 0.6 Q90Y77 0.6
Q800C2 0.6
Q800C3 0.6
Q800C4 0.7
Q8AXY1 0.8
Q8JIY9 0.6
Q8QG87 0.7
Q910A1 0.8
Q91506 13
Q92147 0.7
Q98996 0.9
QOISFS 0.6
Q91968 0.5
Q9PVE9 05
QIPVF2 0.7
QIPWR6 0.7
Q9YGJ7 4.6

Table Sé6. i-face qualification and quantification contacts. Here we present the number of contacts and the nature of the residues
involved in the protein-membrane interface.

IPROT CODE Protein classification Hydr‘o pho Semipo Polar Positively Negativel Total
bic lar charged y charged
AB8CG78 Catalytic acidic 10 1 11 2 2 26
A8CG86 Catalytic acidic 11 1 10 3 2 27
ABCGS87 Catalytic acidic 10 1 11 2 2 26
B5U6Z2 Catalytic acidic 10 1 9 3 3 26
B6CQR5 Catalytic acidic 11 1 11 2 2 27
COHJC1 Catalytic acidic 11 1 7 4 4 27
C3W4R6 Catalytic acidic 10 1 10 3 3 27
C9DPL5 Catalytic acidic 10 0 7 7 2 26
DOUGJ0 Catalytic acidic 9 1 9 4 3 26
D6MKRO Catalytic acidic 10 0 7 4 2 23
F8QN51 Catalytic acidic 7 1 12 5 2 27
F8QN52 Catalytic acidic 13 0 9 3 2 27
F8QN53 Catalytic acidic 7 0 11 4 2 24
042189 Catalytic acidic 11 1 5 6 3 26
042190 Catalytic acidic 14 1 4 6 3 28
042191 Catalytic acidic 12 1 5 5 3 26
042192 Catalytic acidic 11 1 8 6 2 28
P00620 Catalytic acidic 8 0 15 5 2 30
P00621 Catalytic acidic 7 0 14 4 4 29
P00623 Catalytic acidic 11 0 8 4 1 24
P00624 Catalytic acidic 11 0 9 3 2 25
P00625 Catalytic acidic 11 1 8 4 2 26
P06859 Catalytic acidic 11 1 9 6 1 28
POCAR9 Catalytic acidic 8 2 11 6 2 29
POCASO Catalytic acidic 10 2 7 5 1 25
PODJP4 Catalytic acidic 9 1 8 6 3 27
PODKR3 Catalytic acidic 9 1 11 1 3 25
P14418 Catalytic acidic 14 1 5 4 3 27




P20249 Catalytic acidic 11 1 7 4 3 26
P20476 Catalytic acidic 9 1 7 4 3 24
P21789 Catalytic acidic 6 1 11 7 4 29
P24293 Catalytic acidic 8 1 10 5 2 26
P24294 Catalytic acidic 11 1 10 3 1 26
P31100 Catalytic acidic 9 0 10 2 3 24
P59170 Catalytic acidic 9 1 11 6 1 28
P59171 Catalytic acidic 10 1 8 3 5 27
P59172 Catalytic acidic 7 1 10 5 1 24
P70088 Catalytic acidic 8 0 8 4 4 24
P81243 Catalytic acidic 8 1 15 3 2 29
P81478 Catalytic acidic 10 1 9 5 1 26
P81479 Catalytic acidic 11 1 7 3 3 25
P81480 Catalytic acidic 8 1 7 6 3 25
P82896 Catalytic acidic 10 1 7 5 4 27
P84651 Catalytic acidic 10 1 7 4 5 27
P86389 Catalytic acidic 8 1 11 5 3 28
P86456 Catalytic acidic 10 0 12 6 2 30
P86907 Catalytic acidic 11 0 6 5 3 25
Q2HZ28 Catalytic acidic 10 1 8 4 3 26
Q2PG83 Catalytic acidic 11 1 10 7 1 30
Q2YH]J3 Catalytic acidic 9 1 9 6 2 27
Q2YH]J5 Catalytic acidic 9 1 10 4 5 29
Q2YH]J6 Catalytic acidic 9 1 9 6 2 27
Q6H3C6 Catalytic acidic 10 0 7 5 3 25
Q6H3C7 Catalytic acidic 12 1 9 5 1 28
Q6H3C8 Catalytic acidic 8 0 8 4 4 24
Q6H3C9 Catalytic acidic 10 0 8 7 3 28
Q6H3DO0 Catalytic acidic 9 1 7 4 3 24
Q7LZQ4 Catalytic acidic 13 1 5 4 3 26
Q7SID6 Catalytic acidic 9 0 7 6 3 25
Q7T2R1 Catalytic acidic 11 0 10 2 2 25
Q7T357 Catalytic acidic 8 1 10 6 0 25
Q7T3T5 Catalytic acidic 12 1 8 4 3 28
Q7ZTA6 Catalytic acidic 10 1 11 4 2 28
Q7ZTA7 Catalytic acidic 11 0 10 6 1 28
Q7ZTA8 Catalytic acidic 11 0 11 4 1 27
Q800C1 Catalytic acidic 11 0 10 6 1 28
Q800C2 Catalytic acidic 13 1 9 6 1 30
Q800C3 Catalytic acidic 13 0 8 7 1 29
Q800C4 Catalytic acidic 9 0 9 5 1 24
Q8AXY1 Catalytic acidic 7 1 10 4 2 24
Q8JIY9 Catalytic acidic 6 0 10 4 4 24
Q8QG87 Catalytic acidic 6 1 11 5 2 25
Q907229 Catalytic acidic 7 0 12 4 2 25
Q910A0 Catalytic acidic 12 0 11 1 1 25
Q910A1 Catalytic acidic 10 0 10 2 2 24
Q91506 Catalytic acidic 11 1 10 8 0 30
(92147 Catalytic acidic 10 1 8 4 4 27
Q98996 Catalytic acidic 10 2 12 3 3 30
QOI8F8 Catalytic acidic 9 1 7 5 3 25




Q91968 Catalytic acidic 6 0 12 4 5 27
QI9PVE9 Catalytic acidic 9 0 9 5 2 25
Q9PVEQ Catalytic acidic 11 1 9 6 1 28
Q9PVF1 Catalytic acidic 11 0 9 6 2 28
QI9PVE2 Catalytic acidic 12 1 9 5 1 28
QI9PWR6 Catalytic acidic 10 1 10 2 3 26
Q9YGJ7 Catalytic acidic 8 0 13 5 2 28
QO6EER4 Catalytic acidic 9 1 9 5 4 28
A8CG82 Catalytic basic 12 1 9 5 3 30
ABCG84 Catalytic basic 8 1 7 7 6 29
ABCG89 Catalytic basic 9 1 11 5 2 28
A8CG90 Catalytic basic 8 0 11 6 1 26
COHK16 Catalytic basic 7 1 6 8 4 26
COHKC3 Catalytic basic 9 1 6 6 1 23
COHKC4 Catalytic basic 10 1 6 7 1 25
COHLFO Catalytic basic 11 1 8 9 1 30
F8QN54 Catalytic basic 9 1 8 6 5 29

042187 Catalytic basic 9 1 8 6 3 27

P00622 Catalytic basic 11 0 12 3 1 27

P00626 Catalytic basic 8 0 9 6 4 27

P04417 Catalytic basic 9 1 8 8 3 29

P06860 Catalytic basic 9 1 9 5 2 26
POC8M1 Catalytic basic 9 2 6 5 2 24
POCAS2 Catalytic basic 14 1 4 5 3 27
POCAS3 Catalytic basic 14 1 5 6 3 29
POCAS4 Catalytic basic 10 1 6 5 4 26
POCAS5 Catalytic basic 13 0 5 8 2 28
POCAS6 Catalytic basic 13 1 5 7 2 28
POCAS7 Catalytic basic 13 0 9 5 3 30
POCG56 Catalytic basic 12 1 6 6 3 28
PODKR5 Catalytic basic 12 1 9 5 0 27
PODPS4 Catalytic basic 8 1 11 3 2 25
PODQQO Catalytic basic 11 2 8 4 2 27
PODUNI1 Catalytic basic 15 1 3 6 3 28
PODUN2 Catalytic basic 9 0 8 6 2 25

P11407 Catalytic basic 5 1 9 6 4 25

P14420 Catalytic basic 12 0 9 5 0 26

P14424 Catalytic basic 10 0 8 5 4 27

P20474 Catalytic basic 7 1 7 8 6 29

P24027 Catalytic basic 11 1 5 7 2 26

P31854 Catalytic basic 7 1 14 3 1 26

P51972 Catalytic basic 10 1 6 7 1 25

P59071 Catalytic basic 7 1 7 8 6 29

P59264 Catalytic basic 9 1 9 6 2 27

P59265 Catalytic basic 11 2 9 4 2 28

P62022 Catalytic basic 13 0 6 6 3 28

P62023 Catalytic basic 13 0 6 6 3 28

P81458 Catalytic basic 8 1 10 5 3 27

P84674 Catalytic basic 11 0 5 6 5 27

P86169 Catalytic basic 13 0 6 6 3 28

P86368 Catalytic basic 10 1 6 6 5 28




P86803 Catalytic basic 6 2 11 4 3 26
P86804 Catalytic basic 5 2 11 4 2 24
P86805 Catalytic basic 13 0 8 5 3 29
P86806 Catalytic basic 13 0 8 5 2 28
Q02471 Catalytic basic 11 0 10 5 0 26
Q02517 Catalytic basic 8 1 9 6 3 27
Q10755 Catalytic basic 12 1 10 5 0 28
QI1RP78 Catalytic basic 13 1 8 5 0 27
QI1RP79 Catalytic basic 13 0 8 5 0 26
Q17Y03 Catalytic basic 13 1 6 4 3 27
Q2YH]J2 Catalytic basic 7 1 9 6 5 28
Q2YH]7 Catalytic basic 8 0 7 5 5 25
Q6EER2 Catalytic basic 12 0 7 4 4 27
Q6EER3 Catalytic basic 8 1 9 5 2 25
Q6EER5 Catalytic basic 11 0 7 4 4 26
Q6EER6 Catalytic basic 9 1 9 4 3 26
Q6H3C5 Catalytic basic 6 0 8 6 5 25
Q71QES8 Catalytic basic 10 1 8 4 3 26
Q805A2 Catalytic basic 9 1 9 4 4 27
Q8JFGO Catalytic basic 11 0 9 3 0 23
Q8JIGO Catalytic basic 8 1 8 7 3 27
Q90W39 Catalytic basic 10 0 8 5 4 27
Qo0Y77 Catalytic basic 9 1 8 5 3 26
P58464 Catalytic basic 13 2 6 8 0 29
P45881 Catalytic basic 13 2 7 6 0 28
P81165 PLA2-like 13 1 7 5 0 26
057385 PLA2-like 8 2 6 9 0 25
P04361 PLA2-like 10 0 11 9 0 30
P49121 PLA2-like 9 1 8 10 0 28
Q91834 PLA2-like 8 3 7 11 0 29
P82950 PLA2-like 9 2 9 8 0 28
P84776 PLA2-like 11 1 8 7 1 28
P82287 PLA2-like 6 1 4 9 0 20
P48650 PLA2-like 8 2 9 4 2 25
P17935 PLA2-like 9 1 8 9 0 27
Q6H3D7 PLA2-like 9 1 6 6 2 24
I6L8L6 PLA2-like 8 2 6 10 0 26
PODTSS PLA2-like 7 1 4 7 0 19
P58399 PLA2-like 7 2 6 9 0 24
QIIATY PLA2-like 7 1 7 11 0 26
P82114 PLA2-like 9 1 4 8 2 24
6MQD PLA2-like 7 2 7 10 0 26
AQA1S5X PLA2-like 10 2 5 8 0 25
A8E2V9 PLA2-like 13 2 4 9 0 28
B5U6Y4 PLA2-like 7 1 7 6 2 23
COHKC1 PLA2-like 11 0 8 9 0 28
COHKC2 PLA2-like 11 0 8 9 0 28
F8QN50 PLA2-like 8 1 8 9 0 26
042188 PLA2-like 13 0 7 5 1 26
POC616 PLA2-like 9 2 7 11 0 29
PODJJ8 PLA2-like 12 2 6 9 0 29




PODJJ9 PLA2-like 12 1 7 9 0 29
PODKU1 PLA2-like 15 1 5 5 2 28
PODMT1 PLA2-like 8 2 8 6 2 26
PODMT2 PLA2-like 9 1 8 5 2 25
PODMT3 PLA2-like 9 1 8 5 3 26
PODUNG6 PLA2-like 2 2 6 1 20
PODUNY7Y PLA2-like 10 1 8 9 0 28
PODUP2 PLA2-like 12 1 7 9 0 29
P22640 PLA2-like 8 2 5 9 1 25
P70089 PLA2-like 9 0 5 9 1 24
P70090 PLA2-like 8 2 4 10 1 25
P80963 PLA2-like 8 0 9 6 0 23
P86453 PLA2-like 6 1 8 10 0 25
P86975 PLA2-like 6 1 5 11 0 23
Q2PG81 PLA2-like 13 2 4 11 1 31
Q2PWA3 PLA2-like 9 1 4 9 0 23
Q2YH]J4 PLA2-like 7 2 5 8 1 23
Q2YH]8 PLA2-like 9 2 2 9 1 23
Q2YH]J9 PLA2-like 9 1 3 11 1 25
Q3HLQ4 PLA2-like 16 1 8 4 1 30
Q6EANG6 PLA2-like 13 0 10 2 1 26
Q6H3D1 PLA2-like 9 1 4 8 0 22
Q6H3D2 PLA2-like 10 2 5 10 0 27
Q6H3D3 PLA2-like 9 2 4 12 0 27
Q6H3D4 PLA2-like 8 2 4 10 1 25
Q6H3D5 PLA2-like 9 2 4 11 0 26
Q6H3D6 PLA2-like 16 2 5 5 0 28
Q6JK69 PLA2-like 9 2 5 7 0 23
Q8uvu7 PLA2-like 10 0 6 9 0 25
Q8UVZ7 PLA2-like 10 1 7 8 0 26
Q92152 PLA2-like 11 1 3 9 0 24
QI9PVE3 PLA2-like 10 2 6 8 0 26
Q9PVE3 PLA2-like 10 1 4 9 0 24
QI9PVF4 PLA2-like 8 1 7 8 1 25
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