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Figure S1: Modelling criteria for (a) Sv-IGFBP; (b)

Cq-IGFBP_N’; (c) Sv-IAG; (d) Sv-ILP1; () Sv-ILP2. In | Alphahelix (Hh)
each case the trimmed modelled sequence is given 3,y helix (Gg)
(subscript numbering in brackets indicating the native | Pihelix (Ii)
amino acid position) with the following associated details | Beta bridge (Bb)
listed: (i) model templates; (ii) input sequence alignments; | Extended strand (Ee)
(iii) secondary structure predictions and resulting | Betaturn (Tt)
additional restraints (implemented due to deviation from | Bend region (59)
the chosen template), also shown in sequence in red bold; | Random coil (Co)
and (iv) defined bonds and any additional refinement. | Removed in refinement (strike)

Key as shown, colouration as previously described.

(a) Sv-IGFBP

(21) 1PV FECGECDRSNCPEVKTCLGGKVQDACGCCEVCALGLGQRCDSQDSGDSTDYGSCGEYLVCRTRTDTG
GTDEATCVCENPDPVCGSDGITYSTLCHLLOETTEKPDVFVAVRGPCKGVPVIKSKPEDKIRPLGSILVLDCEAA
GYPVPEITWELNRPDGSTMKLPGDDSSFAVQVRGGPEDHMVTGWVQIMRITKKSLGIYTCVATNTEGETRVSATV
ALKEHGEKEDSMNKIL236 (256)

(i) Model template selections
Insulin-binding + kazal domains: HTRA1 (3TJQ_A)

Immunoglobulin domain: Myosin light chain kinase (2CQV_A)

(ii) Input sequence alignments

Sv-IGFBP 1 QDVVTECG-ECDRSNCPEV-KTCLGGKVQDACGCCEVCALGLGQRCDSQDSGDSTDYGSCGEYLVCRTRT 68
3TJQ_A 13 FQGSAGCPDRCEPARCPPQPEHCEGGRARDACGCCEVCGAPEGAACGLQ------- EGPCGEGLQCVVPF 75
3TJQ SS Pred hhhCCCCCCCCCCoccCCCCCeCoccccccCCCCCCl-mmmmm= ee
Sv-IGFBP 69 DE====== TGGTDEATCVCENPDPVCGSDGITYSTLCHLLQET-TE----KPDVFVAVRGPCKGV 121
3TJQ_A 76 GVPASATVRRRAQAGLCVCASSEPVCGSDANTYANLCQLRAASRRSERLHRPPVIVLQRGACGNS 140
3TJQ SS Pred hhhhhh eEee eee EECCHHHHHHHHHh eEEeee

Sv-IGFBP 122 PVIKSKPEDKIRPLGSILVLDCEAAGYPVPEITWELNRPDGSTMKLPGDDSSFAVQVRGGPEDHMVTGWY 191
2CQV_A 8 PQIIQFPEDQKVRAGESVELFGKVTGTQPITCTWMKFRKQIQ------ ESEHMKVENSEN------ GSKL 65
2CQV SS Pred Eee eEEe EEEEEEEe EEEEEeCCeecc------ EEEEEcCC------ eEE
Sv-IGFBP 192 QIMRITKKSLGIYTCVATNTEGETRVSATVALKEHGEKEDSMNKL 256
2CQV_A 66 TILAARQEHCGCYTLLVENKLGSRQAQVNLTVVDKPDPPAGTPSG 110

2CQV SS Pred EEe hhhCEEEEEEEEe EEEEEEEEe



(iii) Additional secondary structure restraints

Secondary structure predictions fit model templates, no restraints applied.

Sv-IGFBP
DPM

DSC

GOR4
HNNC

PHD
Predator
SIMPAYS6
SOPM
Sec.Cons.

Sv-IGFBP
DPM

DSC

GOR4
HNNC

PHD
Predator
SIMPA96
SOPM
Sec.Cons.

Sv-IGFBP
DPM

DSC

GOR4
HNNC

PHD
Predator
SIMPA96
SOPM

Sec.Cons.

Sv-IGFBP
DPM

DSC

GOR4
HNNC

PHD
Predator
SIMPAYS6
SOPM
Sec.Cons.

10 20 30 40 50 60 70

QDVVTECGECDRSNCPEVKTCLGGKVQDACGCCEVCALGLGQRCDSQDSGDSTDYGSCGEYLVCRTRTDT
eeeetccttttctcceeeet ecthtcceheehecctoctottttttt tttcceeeeee

eee eeeeee
eeeee eee ee eeeee
eeee eeee eeeeeee
e eee
eee eeeee eeeeeee
ee eeeee
heeeee hhhhht htttcceeeeee ttttteeeeee
?e?? eee eeeee?
80 90 100 110 120 130 140

GGTDEATCVCENPDPVCGSDGITYSTLCHLLOETTEKPDVEVAVRGPCKGVPVIKSKPEDKIRPLGSILV

t heeeect tttcceeeeeeeeehhh tcceeeeeetctcceceecctt e eeee
eeeee eeeeeeeeehhhh eee eee eee eee
eeeee eechhhhh eeeeee ee eee

eee eeeehhhhh eeeee eeee heee
eeeee eee eeecchhhehhhh eee ee eee
eeeee eeehhhhhhh eeeeee eeee eee
eeeee hhhhhhhhhh eeeee eee eeee
heeee ttcchhhhhhhhhhtt eeeee eee eeee
eeeee eeeehhhhhhh eeeee ?ee? eee

150 160 170 180 190 200 210

LDCEAAGYPVPEITWELNRPDGSTMKLPGDDSSFAVQVRGGPEDHMVTGWVQIMRITKKSLGIYTCVATN

ehhhh eeehhcttt ttttcceeeeetct eeeeeeeeeeee eceeeeeeet
eeeee eeeeeeee eeeeee eeeeeeeeee eeeeeee
eee eeeee eee eeeee eeeeeceeeceeeceeeceecCeeeeeee
ee eeee eeeee ehhhhhhhhhhhh eeeeeee
eeeeee eeeeeee eeeeee eeeeeceeeeee eeeeeee
ee eee eee eeeeee eeeeee eeeeeee
ee eeeee eeee eeeee eehhhhhhhhhhh eeeeee
eectttt eeeeeccttcceee eeeeeet eeechhhhhhh eeeeeee
ee eeeee ?? eeeee eeeeeeececee? eeeeee?
220 230

TEGETRVSATVALKEHGEKEDSMNKL
eeeeeehhhct th

eeeeeeeeeee

hhhhhhhhhh ee
hhehhhhhhhh
eeeeeeeeeee

hhhhhhhhhhcchhhhh
hhhhhhhhhh hhhhh

tt hhheeehhhttcchhhhhhh

h?hh??hhhh

(iv) Defined bonds and refinement
Insulin-binding domain: C-C,; C,-C,; C,.-C,; C, -C,; C-C,.; C -C,; C.-Cy,

Kazal and immunoglobulin domain: C

Immunoglobulin domain: C

118'Cs7

-C,;; Cis-peptide bond P,

143

,QDVVT, removed during refinement due to steric clashes.



(b) Cq-IGFBP_N’

(25)1TCGECDRSKCAVTASCPGGLVLDTCGCCEVCARGLGQLCENTTTEDTPTTTHYGVCGQYLVCRTRTDTGGT

GEATCECEDSGAVCGSDGVTYTTLCHLLMETAERPDLSVAVRGPCKTAPVIKSKPEDKIR 131 (155)

(i) Model template selections
Insulin-binding + kazal domains: HTRA1 (3TJQ_A)

(ii) Input sequence alignments

Cq-IGFBP_N’ 1 TCG-ECDRSKCAVT-ASCPGGLVLDTCGCCEVCARGLGQLCENTTTEDTPTTTHYGVCGQYLVCRTRTD-

3TJQ_A 18 GCPDRCEPARCPPQPEHCEGGRARDACGCCEVCGAPEGAACGLQ-------~-~-~- EGPCGEGLQCVVPFGV
3TJQ SS Pred hhhCCCCCCCCCCeccCCCCCeCeccccccCCCCCllmmmmmmmnnn ee
Cq-IGFBP 68 ------ TGGTGEATCECEDSGAVCGSDGVTYTTLCHLLMETA-E----RPDLSVAVRGPCKTA

3TJQ_A 78 PASATVRRRAQAGLCVCASSEPVCGSDANTYANLCQLRAASRRSERLHRPPVIVLQRGACGNS

3TJQ SS Pred hhhhhh eEee eee EECCHHHHHHHHHh eEEeeec

(iii) Additional secondary structure restraints

Secondary structure predictions fit model template, no restraints applied.
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(iv) Defined bonds and refinement
Insulin-binding domain: C,-C,.; C.-C,; C,-C,; C,-C,; C,,-C; C,-C,  C -C,,

Kazal domain: C-C,
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(c) Sv-IAG

(23) 1YNVSGLSEDFECGDFENVLGRICAETQSNIVRDTRSVSTVAVADSTHGGTDPSRRPYHHPRATIQVVLRHAA
NPPATQGAGAEEGVRVTSEAAFSLVKSRSIRDTRETNLOQDECCPFPLVHCDKEEILHYCFLTEG:35(157)

(i) Model template selections
Insulin: 2KQP_A)

ii) Input sequence alignments

Sv-IAG 7 SEDFECG-DFENVLGRICAETQSNIVRDTRSVSTVAVADSTHGGTDPSRRPYHHPRAIQVVLRHAANPPA 69
2KQP_A 9 VNQHLCGSDLVEALYLVCGERGFFYTKP == === === oo ome oo o TRREAEDLQVGQVE - -------- 50
2KQP SS Pred hhHHhHhHHhh €eC((Cammmmm e hhhhcccccmmamaaan-
Sv-IAG 70 TQGAGAEEGVRVTSEAAFSLVKSRSIRDTRETNLQDECCPFPLVHCDKEEILHYCF 125
2KQP_A -LGGGPGAGSL - - --QPLAL- - - -EGSLQKRGIVEQCC- - -TSICSLYQLENYCN 86
2KQP SS Pred - ----hhHHh----h hHHhC - - - HHHHHHh

(iii) Additional secondary structure restraints
Additional restraints applied based on secondary structure predictions
C-peptide (later removed): A ,-R

o Ggo.Agy: helix restraint
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(iv) Defined bonds and refinement
CChp CiCrap €1y



(d) Sv-ILP1
24LEPDLISQIESRTEKEWQELWTEERLTLCRSRLRHNLDATCGKDVYRRSSMLPPRTRHRRWSRAKRNTDIFLE

VHDTDTARGDSRKKEKRMKTMSVDLPTTRIEISPSVPDTGQHSTHTRSPFLSVHQANLEFVTTWVGGHHRHRRQSP
SITSECCTTVGCTWEEYAEYCPTSSRLRPGVTLI 205

(i) Model template selections
Insulin: 2KQP_A)

(ii) Input sequence alignments

Sv-ILP1 24 ERLTLCRSRLRHNLDAICGKDVYRRSSMLPPRTRHRRWSRAKRNTDIFLEVHDTDTARGDSRKKEKRMKT 93
2KQP_A 2 VNQHLCGSDLVEALYLVCGERGFFYTKP----TR------- REAEDLQVGQVEL---------------- 44
2KQP SS Pred hHHHHHHHHHh R e hhhhccccccm----mmmmmmmmmm-
Sv-ILP1 94 MSVDLPTTRIEISPSVPDTGQHSTHTRSPFLSVHQANLFVTTWVGGHHRHRRQSPSITSECCTTVGCTWE 163
2KQP_A I s GGGPGAGSLQPL------------ ALEGSLQKRGIVEQCCT-SICSLY 79
2KQP SS Pred = —----mmmmmemmmaooooo RS SS Hhh hHHh HH
Sv-ILP1 164 EYAEYCP 170
2KQP_A 80 QLENYCN 86

2KQP SS Pred HHHHh

(iii) Additional secondary structure restraints

Additional restraints applied based on secondary structure predictions
B-chain: P,-C,;: helix restraint

A-chain: T,,,-Y,,: helix restraint

C-peptide (later removed): R -R,; S;,-M,,: helix restraint

NB: note the highly disordered nature of the A-chain, predicted as random coil
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(iv) Defined bonds and refinement
CCisy Ci"Cigor Cr5iCigo



(e) Sv-ILP2

21RPYEETRSYKICTSRDVKVMANYVCNLHRRRRSVLSLDDARDNYGVPGLLLENRSRRLALPQHWRPEDDTDTG
NVSRRDPSFLQFTRIRRQVLLGEIRKQCCVHGCTPRDFYGACQ136

(i) Model template selections
Insulin: 2KQP_A)

(ii) Input sequence alignments

Sv-ILP2 8 SYKICTSRDVKVMANYVCNLHRRRRSVLSLDDARDNYGVPGLLLENRSRRLALPQHWRPEDDTDTGNVSR 77
2KQP_A 3 NQHLCGSDLVEALY-LVC--------mmmmmmmm oo - GERGFFYTKPTRR-------- EAEDLQVGQVEL 44
2KQP SS Pred hHHHHHHHHHC - - - === - - oo - - eecCCCCcc-------- hhhh

Sv-ILP2 78 R---DPSFLQFTRIRRQVLLGEIRKQCCVHGCTPRDFYGAC 115
2KQP_A 45 GGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYC 85
2KQP SS Pred Hhh hHHh HHHHHHh

(iii) Additional secondary structure restraints

Additional restraints applied based on secondary structure predictions
B-chain: V,,-R,,: helix restraint

A-chain: Q, -V

103 Pros~Fi1p: helix restraint

C-peptide (later removed): N,-A_: helix restraint
NB: note the very short helix of the alpha chain won’t make a full helix, rather an alpha turn
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(iv) Defined bonds and refinement
CiClow Co5°Chis Cipi-Cigs



Figure S2. PDB predicted interactions of A and B-chains of IAG, ILP1 and ILP2. Interaction map
describing residue specific interactions between A- and B-chains of each ligand. Standard amino acid
abbreviations are used, with colours indicating physicochemical properties as follows: blue- positive,
red- negative, green- neutral, grey- aliphatic, mauve- aromatic, orange- proline and glycine, yellow-
cysteine. Number of interacting residues given in brackets.
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Figure S3. HADDOCK?2.2 molecular docking as assessment of reliability of complex formation.
Structural alignment of Sv complexes (darker shade) with the best-fit models generated by Haddock
(lighter shade), shown in ribbon format. Good alignment suggests reliability of our generated
complexes.

IGFBP_N’-1AG IGFBP_N’-ILP1 IGFBP_N’ - ILP2

Aligned with Haddock complex Aligned with Haddock complex Aligned with Haddock complex
138/174 from 3/6 ranked cluster 1/150 from 1/13 ranked cluster 22/171 from 3/12 ranked cluster




Figure S4: Electrostatic potential surface of human IGFII (PDB: 2L.29). Binding orientation depicted,
with the binding interface bracketed. Surface is coloured by potential on the solvent accessible
surface on a scale of -kT/e (red) to +kT/e (blue), as indicated by the scale bar.
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Table S1: PRODIGY predicted interactions of Sv-IGFBP_N’ and all ligands, complementary to
PDBsum predictions. a) All residue contacts of IGFBP_N’ (I chain) and ligand (A, orange and B, blue
chains) listed with text in the corresponding colours. Text box colouration is used to represent the
physicochemical properties (red- negative, green- neutral, grey- aliphatic, orange- proline and glycine,
yellow- cysteine) of the consistently interacting contacts of Sv-IGFBP_N’. The number of predicted
contacts of these residues is given, with the average as indication of the weighted importance of the
residue. b) Comparison of interaction contacts predicted by PRODIGY and PDBsum and the PRODIGY
description of the physicochemical nature of these contacts. c) Summary of the consistently interacting
contacts of the IGFBP_N’ interface, predicted by both PRODIGY and PDBsum. ‘All’ indicates a
conserved prediction of an interaction with all three ligands by both PRODIGY and PDBsum, otherwise
the ligand(s) with which PDBsum predicts an interaction is shown.

IAG - IGFBP_N' " ILP1 - IGFBP_N' " ILP2 - IGFBP_N' " | Consistent | Averagen
(a) - contact - contact - contact contacts
3 3
1 1 4 ALA 49 33
1 1
1
2
1 ASP 68 1
9
9 1
3 8 ASP71 8.7
4
1 2
3
1
1 2 3 ASP 94 33
1 I 1 1 CYS27 1.7
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2 1
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TH 1
TH 1
T 1 4 THR 93 3




(b)

(c)

IAG - ILPI - ILP2 -
IGFBP N' IGFBP N' IGFBP N'
Number of interacting residues PRODIGY/ PDBsum
IGFBP N' 21/12 21/17 28/14
A Chain 4/4 372 1/1
B Chain 15/7 17/11 18/10
Contact properties PRODIGY

charged - charged 9 10 8
charged - polar 12 14 15
charged - apolar 18 21 16
polar - polar 4 4 6
polar - apolar 8 8 13
apolar - apolar 7 7 11

Consistent IGFBP N' contacts

PRODIGY (17) | PDBsum (8)
ALA 49 ILP1
ASP 68 ILP1]
ASP 71 All
ASP 94 All
CYS 27 ILP1
GLN 47 None
GLN 67 All
GLU 26 ILP1
GLY 70 All
GLY 91 All
GLY 92 All
SER 66 IAG and ILP2
SER 69 ILP1 and ILP2
SER 72 All
THR 73 None
THR 90 IAG and ILP2
THR 93 All




