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TGT loop

Figure S1. Cartoon representation of the crystallographic structure (PDB entry 4dih) of TBA
(blue) bound to the exosite I of thrombin (green). The G-quadruplex loops of the aptamer
are highlighted.
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Figure S2. Cartoon representation of the crystallographic structure (PDB entry 4i7y) of
HD22_27mer (blue) bound to the exosite II of thrombin (green). The loops of the G-
quadruplex domain of the aptamer are highlighted.



Figure S3. Cartoon representation of the crystallographic structure (PDB entry 6evv) of
NU172 (blue) bound to the exosite I of thrombin (green). The loops of the G-quadruplex
domain of the aptamer are highlighted.
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Figure S4. Distribution of the interface areas found in the thrombin/ligand complexes as
function of the ligand nature: functional partners (a), natural inhibitors (b), and synthetic

compounds (c). The criteria used to select the structures from the PDB are reported in the
legend of Figure 7.



Table S1. Amino acid residues representing the active site and the two exosites in the

thrombin figures of this review.

Active site His57, Asp102, Ser195

Exosite 1 Ile24, Arg73, Thr74, Arg75, Tyr76, Glu77, Arg77A, Asn78, 1le79, 11e82
Tyr89, 11e90, His91, Pro92, Arg93, Tyr94, Asn95, Trp96, Arg97, Glu97A,
Asn98, Leu99, Aspl00, ArglOl, Argl26, Glul27, Thr128, Alal29,
Exosite 11 Alal29A, Ser129B, Leul29C, Leul30, Glul64, Argl65, Prol66, Vall6?,
Cysl68, Lys169, Phe232, Arg233, Leu234, Lys235, Lys236, Trp237,
[1e238, GIn239, Lys240, Val241, [1e242, Asp243, GIn244, Phe245




Table S2. List of the PDB entries containing at least one a-thrombin chain (see legend of

Figure 4).
Deposition Number .of PDB entries
year PDB entries
1991 3 lhgt, 1ppb, 2hgt
1992 10 labi, 1abj, 1bbr, 1dwb, 1dwc, 1dwd, 1dwe, letr, lets,
lett
1993 13 1fph, 1hrt, 1hut, lihs, 1liht, 1thr, 1ths, 1tmb, 2hpp,
2hpgq, 3htc, 4h6t, 4htc
1fpc, 1Thag, 1hah, 1hai, 1hdt, 1hlt, 1lhc, 11hd, 1lhe, 11hf,
1994 20 1lhg, Inrn, 1nro, Inrp, Inrq, Inrr, Inrs, 1tmt, 1tmu,
3hat
1995 10 laht, 1lbmm, 1bmn, 1dit, 1hao, 1hap, 1hbt, 1hxe, 1tbq,
1tbr
199 10 1bth, 1hxf, 1toc, 1tom, 1uc¥, Tuma, 1uvs, 1uvt, luvuy,
1vit
1a0h, 1a2c, 1ad8, 1ae8, lafe, 1ai8, laix, lavg, lawf,
1997 15
lawh, lay6, Imkw, Imkx, 1ycp, 5gds
1998 14 1a3b, 1a3e, 1a46, 1ladw, 1abg, 1a61, 1b5g, 1ba8, 1bb0,
1bcu, 1ca8, 1tbz, 1vrl, 4thn
1b7x, 1clu, 1clv, 1clw, 1cdu, 1cdv, 1cdy, 1c5], 1chn,
1999 31 1c50, 1d3d, 1d3p, 1d3q, 1d3t, 1d4p, 1d6w, 1d9i, 1de7,

1dm4, 1doj, 1dx5, 1gbv, 1ghr, 1qj1, 1qj6, 1qj7, 1qur,
1thp, 2thf, 7kme, 8kme

2000 6 1e0f, 1eoj, 1eol, 1g30, 1g32, 1g37

lebl, 1ghv, 1ghw, 1ghx, 1ghy, 1gj4, 1gj5, 1h8d, 1h8i,
1id5, 1jmo, ljou, 1jwt, 1k21, 1k22

2002 6 1kts, 1ktt, ImhO, 1mu6, Imu8, Imue

1nmé6, 1no9, Intl, Inu7, Inu9, Iny2, Inzq, 100d, 1o2g,

lo5g, 100k, loyt, 1p8v, 1rd3
1sb1, 1sfq, 1sg8, 1sgi, 1shh, 1s13, 1sr5, 1t4u, 1t4v, 1ta2,
2004 21 1ta6, 1tb6, 1tq0, 1tq7, 1twx, 1vzq, 1w7g, 1way, 1wbg,
Ixm1, Ixmn
lype, 1ypg, 1ypj, 1ypk, 1ypl, 1lypm, 1271, 1z8i, 1z8;,
1zgi, 1zgv, 1zrb, 2a0q, 2ald, 2a2x, 2a45, 2afq, 2ank,

2001 15

2003 14

2 4
005 3 2anm, 2b5t, 2bdy, 2bvr, 2bvs, 2bvx, 2bxt, 2bxu, 2c8w,
2c8x, 2c8y, 2c8z, 2¢90, 2¢93, 2feq, 2fes
2006 10 2cf8, 2cf9, 2cn0, 2gde, 2gp9, 2h9t, 2hwl, 2ocv, 20d3,

20dy




2jh0, 2jh5, 2jh6, 2pgb, 2pgq, 2pux, 2pvY, 2pw8s, 2r2m,

2007 24 2uuf, 2uuj, 2uuk, 2v3h, 2v3o, 2zc9, 2zda, 2zdv, 20,
3b9f, 3bef, 3bei, 3bf6, 3biu, 3biv
2zft, 2z£tp, 2z£q, 2zfr, 2280, 2zgb, 2zgx, 2zhe, 2zhf,
2008 30 2zhq, 2zhw, 2zi2, 2ziq, 2znk, 2z03, 3bv9, 3c1k, 3c27,
3d49, 3da9, 3dd2, 3dhk, 3dt0, 3dux, 3e6p, 3edx, 3eel,
3egk, 3eq0, 368
2009 9 3gic, 3gis, 3hk3, 3hk6, 3hki, 3hkj, 3jz1, 3jz2, 3k65
2010 8 3ldx, 3lu9, 3p17, 3p6z, 3p70, 3pma, 3pmb, 3pmh
3b23, 3qdz, 3qgn, 3qlp, 3qto, 3qtv, 3qwc, 3gx5, 3r3g,
2011 36 3rlw, 3rly, 3rm0, 3rm2, 3rml, 3rmm, 3rmn, 3rmo,
3s7h, 3s7k, 3sha, 3shc, 3si3, 3si4, 3sqe, 3sgh, 3sv2, 3t5f,
3tu7, 3u69, 3u8o, 3u8r, 3udt, 3u98, 3u9a, 3utu, 3uwj
3vxe, 3vxf, 4ax9, 4ayv, 4ayy, 4az2, 4bah, 4bak, 4bam,
2012 22 4ban, 4bao, 4baq, 4dih, 4dii, 4dt7, 4dy7, 4e05, 4e06,
4e7r, 4h6s, 4hfp, 4i7y
2013 8 4boh, 4ch2, 4ch8, 4loy, 4Ixb, 41z1, 41z4, 4mlf
2014 7 4rkj, 4rko, 4rn6, 4ud9, 4udw, 4ue?7, 4ueh
2015 15 4ufd, 4ufe, 4uff, 4ufg, 4yes, 5a2m, 5af9, 5aty, Safz,
5ahg, 5cmx, 5do4, 5e8e, 5ew1, 5ew?2
2016 10 5gim, 5jdu, 5jtd, 5jzy, 516n, Slce, S5lpd, 5mijt, Smls,
5mmé6
2017 6 5nhu, 6e06, 6e07, 6€08, 6e09, bevv
2018 7 6cym, 6fjt, 6gbw, 6gn7, 6gwe, 6hsx, 6i51
6p9u, 6px5, 6pxj, 6pxq, brot, 6t3m, 6t3q, 6t4a, 6t52,
2019 25 6t53, 6t54, 6t55, 6t56, 6t57, 6t7h, 6t89, 6t8a, 6tdt, 6tkg,
otkh, 6tki, 6tkj, 6tkl, 6v5t, 6v64
2020 0 6y02, 6z8v, 6z8w, 628, 6zug, 6zuh, 6zun, 6zuu, 6zuw,

6zux, 6zv7, 6zv8




Table S3. Thrombin residues buried at different percentages (=70%, 30-70%, 10-30%) upon
complex formation with ligands bound at exosite I or at both exosite I and active site in the
crystallographic structures of thrombin complexes. The protein residues involved in
intermolecular hydrogen bonds (HB) and salt bridges (SB) are also reported. Functional

partners, natural inhibitors, and synthetic compounds are highlighted in pink, yellow, and

light blue, respectively. Analyses have been conducted using the PISA program [1].

Ligand (PDB o <70% and > | <30% and
entry) 270% 30% >10% HB 5B
Exosite I
Glu39,
Met32, Glu40, GIn38,
Coagulation Factor Arg73, I()j,}lliggl Arg75, Thr74, ﬁzggg'
V (3p6z) Thr74, Arg 67, Arg77A, Arg75, Arg77A
Tyr76 I1e82, Tyr76
GIn151
GIn38,
Glu39,
Human Fac.tor V, Met32, Phe3d, Leu40, The74,
A2-B domain Thr74, Arg67 Arg73, Tyr76 -
linker (3p70) Tyr76 Arg75,
Arg77A,
I1le82
Arg35, Lys36,
EZZ‘Z’? Phe34, Arg75, | Ser36A,
Arg 67, Ser36A, Asn78, Glu3s, Lys110
Fibrinogen (2a45) Tyr7 6, Glu3s, Lys81, Tyr76, Arg77 A:
Arg77£& Glu80, Ser83, Arg77A,
1ag2 ! Met84 Lys109, [1e82,
Lys110 Met84
Phe34, Ser36A,
Pro37, Arg35, GIn38,
GIn38, sLeﬁiZ Trp60D, | Glu39,
Leu65, Clu39 ’ Asp60E, Arg73,
Tyr76, ¢ Asn62, Arg77A, Arg?73,
Platelet Arg67,
leoyaaiain oz - Met84, Arg77A, Arg73, Lys81, Arg77A,
GPIba (10ok) Thr147, Lys81 Thr74, Met84, Lys110,
Gly150, Tle82 ’ Asn78, Lys145, Lys145
GIn151, Lyl 4}) Lys110, Thr147,
Pro152, Losld 9é Asnl143, Gly150,
Ser153 YSEPR 1 Leul4q, | GInisl,
Trp148, Ser153




Gly149D
ch
Proteinase- Phe34, GIn38, N 75’ Leu40,
activated receptor Argb67, Leu65, Ar g77 A Arg73, -
1-PAR1 (Inrr) Arg73, Tyr76 Ili g0 ’ Thr74
Thr74 GIn151
Met32, Glu39,
Phe34, Leu40, Thr74,
e3 GIn3s, eu40 r
Proteinase- Leu6s, Arg73 Arg7>, Arg7>,
activated receptor Argb7, L §81, ATg774, Tyz76, ATE7S,
P Thr74, ySoL Lys110, | Arg77A, | Arg77A
3 - PAR3 (2pux) Met84,
Tyr76, Valll2 Prolll, I1e82,
I1e82, Prol13, Lys110
Ser83 GIn151
Phe34, Ser36A,
Leu65, Lys36, GIn38,
grlzgg Thr74, Ser36A, Thr74,
Thrombomodulin Ar 67’ Arg77A, Glu39, Arg75,
(1dx5) T §7 . Gluso, Arg75, Tyr76,
I}l,e o Lys81, Asn78, | Arg77A,
Mey84, GIn151 Lys81,
Lys110 I1e82
Met32, Glu39,
Phe34, Leud0
Avathrin, C- Leu65, e Thr74,
. . GIn38, Arg75,
terminal peptide Arg67, Arg75, Arg75
. Arg73 Ser83,
(5gim) Thr74, Tyr76
Tyr76 Met84,
[le82 GIn151
Met32,
| g | S| G
IgA fab heavy ’ Leu65, ’ Thr74,
_ Argb67, Glu39, Arg73
chain (5e8e) Arg77A, Tyr76,
AT873, Tle82 ATETS | A lorTA
Thr74, Gln151 &
Tyr76
Met32, Lys36, Ser36A, Arg73,
Phe34, GIn38, Glu39, Thr74,
Hirugen (1aht) Leu65, Arg75, Leu40, Arg75, Arg73
Arg67, Glu80, Lys81, Tyr76,
Arg73, Met84 GIn151 I1e82

10



Thr74,

Tyr76,
I1e82
Met32, Lys36,
Phe34, GIn38, Glu39, ‘;‘}rj;j
Leu65, Arg73, Leu40, Tyr7 6/
o Arg67, Lys81, Arg?75, ’ Arg73,
Hirullin (1thr) Thr74, Met84, Lys109, ;lefgé Lys110
Tyr76, Lys110, Prolll, | | es oy
Tle82, Vall12 Alall3, PZ 1
Ser83 Gln151 ©
Asp2?1,
fézzg Phe34, Lys36,
g Arg7 A
Arg67, rg73, Ser364, GIn38,
Ara75 Thr74, Pro37, Aro73
87> Gluso0, Asn78, 8791 Asp21,
Tyr76, Thr74,
Lys81, Lys109, Arg73,
Arg77A, Arg75,
Ser83, Asn149B, Arg75,
Staphylocoagulase I1e82, Arg77A,
Lys110, Gly149D, Arg77A,
(1nu?) Met84, Lys81,
Leuldd, | Lysl49E, Lys81,
Lys145, Met84,
Thr147, Argl73, Lys110,
Glul4e, Lys110,
Thr149, Aspl86A, Lys145
Trp148, Lys145,
GIn151, | Gly219,
Val149C, Trp148
CIv150 Ser153, Cys220,
Ary ot Valls4 | Asp221A,
5 Asp222
Lys36, Pro37,
Ser36A, Aspb62,
Lys36,
GIn38, Thr74, Sei’; "
Leub6b, Phe34, Arg75, !
Triabin (lavg) e y '6 GIn38, | Arg77A
Argb67, I1e82 Lys78,
Thr74,
Tyr76, Lyss, | %
Arg77A, Lys109, &
Met84 Lys110
L
Leu65, G}{:;g' Arg75,
Arg?75, Ile24, Arg 67’ Tyr76,
Tyr76, Asn78, ! Glu77,
mTBA (3qlp) Glu77, TleS2, Slzgf Arg77A, )
Arg77A, Tyrl17 ! Asn78,
1le79 Ser72, Tyrl17
Thr74 y
. Arg75, Ile24, GIn38, Arg75,
TBA (4dih -
(4dih) Tyr76, Tyr117 Gly69, Tyr76,

11



Glu77, His71, Glu77,
Arg77A, Ser72, Arg77A,
I1e79 Thr74, Tyrl17
Asn78,
I1e82
GIn38,
Argb7, Arg75,
Arg7
T;§7ZI Gly69, Tyr76,
TBAATI2 (41z1)* Glu77, fle24, R Glu77,
Aro77A Tyrll7 Ser72, Arg77A,
ng o Thr74, Asn78
Asn78, Tyr117
I1e82
Leu65, Iﬂ: Z;Z Thr74,
Arg67, % Arg75,
GIn38, Lys36,
AIE7S, His71 Gly69 Tyz76,
TBA-T4W (6e06)* Tyr76, ’ Yoo Glu77,
Thr74, Ser72,
Gluz7, Asn78 Valisa | AT877A
Arg77A, ’ Asn78,
Tle79 Lle82, Tyrl17
Tyr117 Y
[le24 Arg7
Arg?75, S GIn38, 187>,
Leub6b, Tyr76,
Tyr7e, His71 Gly6s, Glu77
TBA-T4K (6e07)* Glu77, ’ Ser72, .
Thr74, Arg77A,
Arg77A, Asn78,
Tle79 Lle82, Vall54 Asn78,
Tyr117 Tyrl17
GIn38,
Leu65, Thr74,
Arg75, lle2d, Arg67, Arg75,
Tyr76, His71 Gly69, Tyr76,
TBA-3L (6z8v)* Glu77, [1e82 ! Ser72, Glu77,
Arg77A, Torl 1’7 Thr74, Arg77A,
Tle79 Y Asn78, Asn78,
Met84, Tyrll7
Vall54
His71
Arg75, ’
Ile24, Arg75,
Tyr76, H; X Ser72, Tr§7 .
TBA-3Leu (628%)* Glu77, / Thr74, Yo
AroT7A I1e82, Asn78 Arg77A,
Iige o Tyrl17 Asn78,
Tyrl17

12



Arg75,

Gly69,

Thr74,

Ile24 Arg7
Ty76, Hfs71’ Set72, Tr§72’
RE31 (5cmx) Glu77, ’ Thr74, Yo ;
Asn78, Glu77,
AIBT7A, Tyrl17 Le82, Arg77A
Tle79 v Val154 i
Tyr117
Ile24,
His71 1
Arg75, is71, Gly69,
Tve76 Ser72, Clv69 Arg75,
NU172 (6evv) i Arg77A, Yoo Tyr76, -
Glu77, Thr74
Ile79 Asn78, Glu77,
I1e82, Arg77A
Tyr117
Met32,
Phe34
o e34, Lys36, Glu39, GIn38,
Bivalirudin, C- Leu65,
. GIn38, Leu40, Thr74,
terminal fragment Arg67, Arg75
(3vxe) The74 Arg73, Arg75, Arg75,
Tyr76, Met84 Arg77A Tyr76
[le82
Met32, Ser36A,
Phe34, Glu39,
GIn38, Leu40,

Nonapeptide " Lys36, v Thr74,
inhibitor (1g37) Leu6b, Thr74 ATE73, Ty176 )
& Arg67, Arg75, y
Tyr76, Ser83,
1e82 Met84

Met32,
Phe34, Lys36,
Leu65, Glu39,
e 1 Arg73,
Peptide inhibitor Arg67, GIn38, Arg75, The74 Are73
(1eb1) Arg73, Leu40 Met84, o &
Thr74, Asn149B, e
Tyr76, GIn151
[le82
Met32,
Phe34, Lys36,
L Leu65, GIn3s, Glu39,
Synthetic inhibitor Arg67, Leud0 Arg75, Arg73, i
(1ths)* Arg73, Mets 4' Arg77A, Thr74
Thr74, Lys110,
Tyr76, GIn151
[le82

13



Met32,

Phe34, giﬁz?
Lys3e, Gln38, Asné2, GIn38,
. : Arg67, Leu40,
Synthetic peptide Arg75, Asn62,
Arg73, Leu64, -
(2a2x)* Asn78, Arg73,
Thr74, Leub65,
Lys81, Thr74
Tyr76, Met84
Lys109,
Gluso, Gln151
I1e82
osite I + active site
Ser36A,
Pro37,
GIn38,
Leu4l,
gsgg Phe34, | Ser36A,
Tyr60A, Lys36, GIn38,
Trp60D, Glu39, Leu40,
Leu6s, Leu40, Leu4l,
Arg67, Pro60C, Pro60C,
Ser72 Asp60E, Arg73, Lys60F,
The? 4' Lys60F, Arg77A, Ser72,
1le82 ! Arg75, Lys81, Thr74,
Asn9 é Tyr76, Trp96, Arg?75, Asp60E,
Heparin cofactor II Leu9 9' Ser83, Glu97A, Tyr76, Arg75,
(Ijmo) Trpl 47,A Met84, Asnl43, Lys110, Lys110,
Ala190 ! Lys110, Glul4e, Trp147A, Glul192
Cys19 1" Asn147D, Alal47C, | Asnl47D,
Glul9? Ser153, Vall47E, Glu192,
’ Ile174 Gly148, Gly193,
Gly193,
Alal95, Lys149, Alal195,
Val213, Vall54, Ser214,
Ser14 Asp189, Gly216,
Trp21 5" Arg221A, Glu217,
Gly216, Phe227 Arg221A
Glu217,
Gly219,
Cys220,
Gly226
Proteinase- Met32, Tyr60A, Arg35, GIn38,
cfhoeiind greEion Phe34, Trp60D, Lys36, Glu39, Arg75,
1- PARI (31u9) GIn38, Lys60F, Pro37, Leu40, Asp189
Glu39, Tyr76, Arg75, Leu4l,

14



Leu40, Met84, Ser83, Arg73,
Leu4l, Glu97A, Thr147, Thr74,
Cys42, Asn98, Lys149E, Arg75,
His57, Leu99, Gly150, Tyr76,
Leub5, Argl73, Argl75, I1e82,
Arg67, Asp189, Cys220, Lys149E,
Arg73, Tyr228 Arg221A, GIn151,
Thr74, Tyr225, Argl73,
I1e82, Phe227 Asp189,
Asn143, Gly193,
GIn151, Alal95,
Ile174, Ser214,
Ala190, Gly216,
Cys191, Glu217,
Glu192, Gly219
Gly193,
Alal95,
Val213,
Ser214,
Trp215,
Gly216,
Glu217,
Gly219,
Gly226
Phe34,
GIn38,
Glu39, GIn38,
Leu40, ng;ﬁ; Leud40,
Leu4l, Lys60F ’ Lys36, His57,
His57, Arg73 ! Pro37, Tyr60A,
Tyr60A, The? 4’ Pro60C, Trp60D,
Leu65, Tyr7 6’ Ser83, Arg?73,
AGAP008004-PA Arg67, Lvsll (; Trp9e6, Met84, His57,
from A. gambiae I1e82, TZ 14 1’ Arg97, GInl151, Arg73,
(5nhu) Met84, P2 | Guo7A, | Argl7s, | Aspl89
Asnl43,
Asn9s, GIni51 Lys109, Aspl89,
Leu99, Aspl8 9' Argl73, Glu192,
Gly142, Ser214 ’ Tyr225, Gly193,
Ile174, Gluol 7’ Phe227 Ser195,
Alal90, Cys22 O, Gly216,
Cys191, Gly219
Glu192,
Gly193,

15



Ser195,

Val213,
Trp215,
Gly216,
Gly219,
Gly226,
Tyr228
Met32,
Phe34,
Glu39,
e, GIn38,
Leudl,
) Leu40,
His57, His57
Tyr60A, GIn38, Cys58, Ar 73'
Arg67, Cysd2, Leu65, . §7 ;
Arg73, Trp60D, Arg75, Gly L
Thr74, Lys60F, | Arg77A, HE
Lys147G,
Asn9s, Tyr76, Met84, .
GIn151, His57,
Leu99, I1e82, Trp9e6,
Gly142 Trpl41 Glu97A Aapled, | Gliley,
Anophelin (4e05) Asi " GIE . cloige, | Alalo, | Asplsy,
/ / ’ Glul92, | Glu192,
Ala190, Tlel74, Thr147, 1103 R
Cys191, Aspl89, | Lysl47G, Sei’ L5, y
Glu192, Ser214, Thr172, S
Gly193, Cys220, Argl73, Glpz ”
Ser195, Arg221, Tyr225, Gly -~
Val213, Lys224 Phe227 ae
Gly219,
Trp215,
Arg221,
Gly216, o
Glu217, ys
Gly219,
Gly226,
Tyr228
Met32, Leu40, Arg35, Glu39,
Phe34, Lys60F, Lys36, Tyre0A, | oo
GIn38, Glu80, Pro37, Trp60D, A 73'
Glu39, Lys81, Cys58, Arg73, | | §8 J
s (e Leudl, Ser83, Phe60H, Thr74, Ary 0
p y Cys42, Met84, Arg75, Tyr76, Asg 180
His57, Lys97, Lys78, | Arg77A, Glpl o
Tyr60A, Argl10, Trp9e6, Lys81, L l; ” 4'
Pro60C, GIn151, Glu97A, 11e82, y
Trp60D, Cys220 Glu113, Met84,

16



Leub6b, Asnl43, Argll10,
Arg67, Glul4e6, Trpl48,
Arg73, Thr147, Asp189,
Thr74, Thr149, Glu192,
Tyr76, Alal49D, Ser195,
Arg77A, Argl73, Trp215,
I1e82, Asp189, Gly216,
Asn9s, Gly193, | Glu217,
Leu99, Arg221A, Gly219
Trp148, Lys224
Val149C,
Ile174,
Alal90,
Cys191,
Glu192,
Ser195,
Val213,
Ser214,
Trp215,
Gly216,
Glu217,
Gly219,
Gly226,
Phe227,
Tyr228
Met32, Trp60D,
Phe34, Gluss, LypséOF,
Leu4l,
Lys36, Asn62 Arg73,
GIn38, Arg75, Thr74,
His57, Leu40, Arg77I, Tyr76,
Tyr60A, Lys60F, Asn78 ’ Lys81,
Pro60C, Glu80, Lvssl ’ I1e82,
Trp60D, Glu146, ySOL Trp96,
. . . Met84, Arg73,
Hirudin variant 1 Leu65, lle174, Trp96 Arg97, Arg173
(2pw8) Arg67, Cys191, Arg 97' Argl73, Arg22 L&
Arg73, Ser214, Gluo7 A Glu192,
Thr74, Cys220, AsnO8 ’ Ser195,
Tyr76, Arg221A, Asnld é Ser214
I1e82, Lys224 ’ Gly216,
Thrl147,
Leu99, GIni51 Glu217,
Glu192, ’ Gly219,
Thrl72,
Ser195, Argl73 Cys220,
Trp215, Arg221A
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Gly216,

Glu217,
Gly219
Met32,
Phe34,
Lys36,
Glu39,
Leu40,
His57, ‘;‘fg’? Lys36,
Tyr60A, ’ Leu40,
GIn38, Leu4l,
Pro60C, Trp60D,
Lys60F, Arg75,
Trp60D, Lys60F,
Glu97A, Arg77A,
Leub65, Arg73, Glu39,
Glul4se, Met84,
Arg67, Tyr76, Lys60F,
GIn151, Trp9e6,
. . . Arg73, Argl73, Arg73,
Hirudin variant 2 Argl73, Arg97,
Thr74, Glu192, Arg77A,
(4htc) Ile174, Asn9s,
Tyr76, Ser195, Lys149E,
Gly193, Trpl41,
I1e82, Ser214, Argl73,
Ser195, Thr147,
Leu99, Gly216, Arg221A
Cys220, Trp148,
Gly142, Glu217,
Arg221A, Lys149E,
Asnl143, Gly219,
Lys224 Ser171,
Cys191, Thel72 Arg221A,
Glu192, Ala190 Lys224
Ser214,
Trp215,
Gly216,
Glu217,
Gly219
Phe34,
GIn38, Ser37, TS erﬁ)z
Leu4l, Asp60E, on co0c.
His57, Lys36, Lys60F, Tro6 OD,
Tyr60A, Glu39, Arg75, Asp OF
Trp60D, Leud40, Gluso, Arp77 N
, , Leu65, Pro60C, Lys81, 8775 | Argé7,
Ornithodorin I1e82,
(1toc) Arg67, Arg73, Ser83, Cluldé Arg73,
Thr74, Met84, Arg145, Trpld 8, Arg77A
Ty176, Trplds, | Thrl49A, | I; o1
Arg77A, Tlel74, Argl73, Gilu 1on.
Ile82, Arg221 Asp189, ’
Ser214,
Leu99, Cys220, CIva16
Asn143, Lys224 Gly 210
Glul46, y
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Thr147,

GIn151,
Alal190,
Cys191,
Glu192,
Gly193,
Ser195,
Val213,
Ser214,
Trp215,
Gly216,
Glu217,
Gly219
Glu39,
Leudl,
Cys42,
His57
ClsszS’ Ser37,
Try b Phe34, Pro37A,
Py Arg35, Tyr60A,
Lys60F,
Lys36, Pro60C,
Leub65, Glu39,
GIn38, Phe60H,
Argb7, Leud0 Aro73 Leu4l, Glu39,
Thr74, / 87 | Lys60F, | Arg77A,
Tyr60A, Glu77,
Tyr76, Thr74, Lys109,
Gly142 AIg75, Lys78, Tyr76, | Argll0
Rhodniin (1tbr) Asnl43, Arg77A, Lys109, Arg77A, Glul92,
Ile82, Argl10,
Trpl48, Trpl48, Ser214,
Met84, Glul4s,
Ala190, Glu192, Gly216,
Leu99, GInl151,
Cys191, Gly193, Gly219
Thr147, Argl73,
Glul92, Ser195
GIv193 Ile174, Asp189,
Sei’l o Gly219, Cys220,
’ Gly226 Arg221,
Val213, Lya2d
Ser214, y
Trp215,
Gly216,
Glu217
Met32, GIn38, Arg35, GIn38,
R R
V . . 2 7 7 7 4 A 77A
ariegin (3b23) Leudl, Leu65, Arg77A, | Tyr7s, Grlfi 0y
Cys42, Lys81, Met84, Arg77A,
Cys58, Ile82, Lys110, Asnl143,
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Lys60F, Trpl4l, Thr147, Glnl151,
Argb67, GIn151, Ser195 Glu192,
Arg73, Glu192 Ser195
Thr74,
Tyr76,
Gly142,
Asnl43,
Gly193
Met32,
Phe34,
GIn38,
Leu40, Pro37,
C¥s42, Glu39, Leudo,
His57, Leu4l, .
Lys36, His57,
Leub6b, Tyr60A,
Trp60D, Lys60F,
Arg67, Lys60F,
Arg75, Arg73,
Arg73, Tyr76,
Thr74 Leu99 le82, Thr74,
CVS995 synthetic ¢ ! Glu97A, GIn151,
. . Asn98, Trpl41, Arg73
peptide (1dit) Asn143, Asp189,
Gly142, GIn151,
Cys220, Gly193,
Ala190, Ile174,
Arg221A, | Serl95,
Cys191, Asp189,
Tyr225, Ser214,
Gly193, Glu192,
Phe227 Gly216,
Ser195, Ser214, Clv219
Val213, Glu217, Y
Trp215, Tyr228
Gly216,
Gly219,
Gly226
Met32,
Phe34, Pro37, Slnig’
GIn38, Trp60D, Liz i
Leu40, Lys36, Arg75, Cvs 42’
Leu4l, Glu39, Lys81, h 5; oL
Cys42, Lys60F, Trp96, Ayrg73,
Hisb7 Met84 Glu97A ’
Hirul labi ! ! ’ Thr74 Arg7
irulog (1abi) Tyr60A, GInl51, | Asnl43, GhjSO, 1873
Leu65, Ile174, Glu217, Clnls 1’
Argb67, Asp189, Gly219, Aspl 89’
Arg73, Glu192 Cys220, Glp L3,
Thr74, Tyr225, Sei‘ll o
Tyr76, Phe227 Ser21 4'
Gluso, e
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I1e82, Gly216,

Asn98, Gly219

Leu99,

Ala190,

Cys191,

Gly193,

Ser195,

Val213,

Ser214,

Trp215,

Gly216,

Glu217,

Gly219,

Gly226,

Tyr228

Met32,

Phe34,

Leu40,

His57, Trp60D,

T A L F
yr60A, Lys36, ys60F,

Leub6b, Arg75,

Pro37, GIn38,

Argb7, Arg77A,

GIn38, Leu40,

Arg73, Ser83,

Glu39, Arg73,

Thr74, Trp9e6,

Met84, Thr74,

Tyr76, Lvs110 Glu97A, Tvr76
bza-2 hirulog Ile82, ys ot Lys109, Yo Arg73,

Asn143, Lys110,
(Iqur)* Asn9s, Thr147, Lys149E

Glul4se, Lys149E,

Leu99, Trp148,
Ile174, Asp189,

Ala190, Lys149E,
Asp189, Ser195,

Cys191, GInl151,
Glu192, Gly216,

Ser195, Cvs220 Glu217, Clv219

Val213, Tyr228, Arg221A, y

Ser214, Y Tyr225,

Trp215, Phe227

Gly216,

Gly219,

Gly226

Met32, Lys36, Ser36A, Arg73,

Phe34, Leu40, Glu39, Thr74, Are73
Hirunorm IV GIn38, Met84, Trp60D, Arg75, Arg75,
(4thn) His57, Asp189, Lys60F, Tyr76, As & 1 8,9

Tyr60A, Glu192, Arg75, | Asp189, P

Leu65, Ser195, Glu97A, Ser214,
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Arg67, Val213, GIn151, Gly216,
Arg73, Ser214, Ile174, Gly219
Thr74, Glu217, Arg221A,
Tyr76, Cys220 Tyr225
I1e82,
Asn98,
Leu99,
Alal90,
Cys191,
Trp215,
Gly216,
Gly219,
Gly226,
Tyr228
Met32,
Phe34,
Gl.n38, Ser36A,
His57,
Glu39,
Tyr60A,
Leu6s, Trp60D,
Arg67 Lys36, Lys60F, GIn38,
Arg7 3’ Leu40, Arg?75, Arg?73,
T 4' Met84, Trp96, Thr74, Arg73
Hirunorm V (5gds) Tyr7 6’ Ilel74, Glu97A, Ser195, Arg75,
Tleg2 ! Cys191, Glul4e, Ser214,
Asn é Ser214, Thr147, Gly216,
’ Glu217 GIn151, Gly219
Leu99,
Ala190,
Ser195,
Trp215, Glu192,
Gly216, Arg221A
Gly219,
Cys220
Met32, Lys36, Arg35, GIn38,
Phe34, Cys42, Pro37, Leu4l,
GIn38, His57, Phe60H, Lys60F,
Glu39, Cys58, Arg75, Arg73,
Leu40, Trp60D, Ser83, Thr74,
Hirutonin 2 (1ihs)* Leu4l, Thr149, Met84, Tyr76, Arg73
Tyr60A, Asnl149B, Trp96, Alal49A,
Lys60F, Val149C, GIu97A, Aspl89,
Leub6b, Aspl89, Asnl143, Glul92,
Arg67, Glu192, Ile174, Gly193,
Arg73, Gly193, Glu217, Ser195,
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Thr74, Ser214, Cys220, Ser214,
Tyr76, Gly216, Arg221A, Gly216,
Ile82, Gly219 Tyr225, Gly219
Asn98, Phe227
Leu99,
Alal49A,
Ala190,
Cys191,
Ser195,
Val213,
Trp215,
Gly226,
Tyr228
GIn38,
Met32, Glu39,
Phe34, Leu40,
Cys42, Leu4l, GIn38,
Tyr60A, His57, Leu40,
Arg67, Lys60F, T;}r’a;?’ Leu4l,
Arg73, Leu65, ™ 59 . Arg73,
Thr74, Tyr76, Glu 97A Thr74,
Hirutonin 6 (1iht)* Asn9s, I1e82, ’ Aspl89, Arg73
Glu217,
Leu99, Ile174, Cys220 Gly193,
Ala190, Asp189, Tor? 5' Ser195,
Cys191, Glu192, Pie227’ Ser214,
Ser195, Gly193, Gly216,
Val213, Ser214, Gly219
Trp215, Gly216,
Gly226 Gly219,
Tyr228
ll\’/{leg??j: Trp60D,
GIn3s, Glu39, Lys60F,
Leud0, Tyr60A, Phe60H,
Leudl, Leub65, Arg75, Leu4l,
Synthetic thrombin Cys42, Mets<, AIB77A, AIB7S, Arg73,
e . Ile174, Trp9e6, Thr74,
inhibitor P798 His57, Aspl89,
(1eoj)* Cys58, Glu192, Glu97A, Asp189, Ser195
Arg67 Trp215, GIn151, Gly216,
Arg73’ Gly219, Asp189, Gly219
The? 41' Cys220, Glu217,
Tyr76, Tyr228 Arg221A,
182, Phe227
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Asn9s,
Leu99,
Ala190,
Cys191,
Gly193,
Ser195,
Val213,
Ser214,
Gly216,
Gly226

Synthetic thrombin
inhibitor P596
(1hbt)

Met32,
Phe34,
Leu40,
Cys42,
His57,
Tyr60A,
Leub6b,
Argb7,
Arg73,
Thr74,
Tyr76,
I1e82,
Asn9s,
Leu99,
Ala190,
Cys191,
Glu192,
Gly193,
Ser195,
Val213,
Ser214,
Trp215,
Gly216,
Gly226

GIn38,

Glu39,

Leu4l,

Met84,
Asnl43,
GIn151,
Aspl89,
Gly219,
Tyr228

Lys36,
Trp60D,
Lys60F,
Arg75,
Arg77A,

Lys81,

Ser83,

Trp9e6,
Glu97A,

Ile174,
Glu217,
Cys220,
Tyr225,
Phe227

Leu40,

Arg73,

Thr74,

GIn151,
Asp189,
Cys191,
Gly193,
Ser195,
Ser214,
Trp215,
Gly216,
Gly219

* PDB entries that were manually curated for the analyses.
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Table S4. Thrombin residues buried at different percentages (=70%, 30-70%, 10-30%) upon

complex formation with ligands bound at exosite II or at both exosite II and active site in

the crystallographic structures of thrombin complexes. The protein residues involved in
intermolecular hydrogen bonds (HB) and salt bridges (SB) are also reported. Functional

partners, natural inhibitors, and synthetic compounds are highlighted in pink, yellow, and

light blue, respectively. Analyses have been conducted using the PISA program [1].

1 o
Ligand (PDB s700% | <70%ad> | 340 and>10% | HB SB
entry) 30%
Exosite II
His91,
Alal29,
Leu130, Arg93, 5“519031’
Ile162, Argl26, Pro92, Argl01, Arg 12 6’
Vall63, Argl65, Aspl25, Arg oo,
Fibrinogen vy’ Cys168, Asnl79, Alal29A, Asrg1 17 9' Argl01,
peptide (2hwl) Phel81, Lys235, GIn131, Ala132, Ared3 3’ Arg233
Cys182, Lys236, | Glul6d, Asp178, | §2 o~
His230, Trp237, GIn244 Ly e,
Phe232, Lys240 Lyi a0
Arg233, Y
Leu234
His91, Llf:gzo’ Pro92,
Pro92, Trp96, Asn60G, A1g95,
Arg93, Trp9e6, Arg93,
Arg97, Glu97A,
. . Tyr94, Arg97, Arg97,
Bovine kringle-2 Asp100, Argl65,
Asn95, Argl01, | ArglO1,
(2hpp) Argl75, Ile176,
Argl01, Argl75, | Argl75,
Aspl78, Asnl79,
Thr177, Aspl78, | Lys236
Lys236, Arg233
Trp237, Lys240 Lys240,
Val241 Clno4d GIn244
Leu60, Tyr89,
Pro92, I1e90, Glu97A, Pro92,
. Arg93,
Arg93, His91, Aspl00, Arg93, Arg97
st Ko Tyr94, Trp9e, Argl6s, Trp9e6, Arglol,
(2hpaq) Asn95, Arg97, [le176, Arg97, Arol75
. Thr177, Arglo1, Asn179, Arglol, | 57
Trp237, Argl75, Lys236, Aspl78, Ly o4 0’
Val241 Aspl78, GIn244, Lys240 |
Lys240 Phe245
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Pro92,

Argl01,
, Ala129A, Argl126, Arg93,
His91, Leul30, .
Heparin (1xmn)* Arg93 Argl6s, Aspl78 His91, | ArglO1,
’ Phe232, LIV Arg233 | Argl2e,
Trp237 Arg233 His230, Arg165
Leu234,
Lys236,
Lys240
His91,
.. Pro92,
Heparin (in the Arg233, Arg93,
presence of Arg93 Lys236, Asn179 - Arg233,
antithrombin IIT)
(1tb6)* Trp237, Lys236
Argl01,
Lys240
Argl01, Pro92,
His91, Argl26, Arg93,
Glu127, Alal29A, Aspl25, Argl01,
Platelet Ser129B, Leul29C, Tyr134, Asnl79, | Argl01,
glycoprotein Iba - Asnl179, GIn131, Aspl78, Arg233, | Glul27,
GPIba (1p8v) Phe232, Phe204A, Pro204, Lys236, | Arg233
Arg233, Lys235, Asn204B, Lys240
Leu234 Lys236, GIn239,
Trp237 Lys240
Pro92,
Arg93, Argl01,
, Argl26, GIn131,
E;ggi’ Ala129A, Glu164,
Argl65, GIn131, Asp100, Argl65,
Toggle-25t/AF113- |  Aspl7s, Alal32, Leul30, Lys169,
18 (5dod)* Asnl79, Gluleé4, Gly133, Asp178, -
Arg233 Prol66, Vall63, Asnl79,
’ Lys169, Argl75 Arg233,
Leu234, .
Trp237 His230, Lys236,
Phe232, Trp237,
Lys236, Lys240
Lys240
Tyr89, Trp96, Pro92,
HD22 27mer His91, Arg126, Ihye ;887,’ Arg93,
(4i7y) Pro92, Vall63, 1690, Asn95, -
Arg93, Aspl78, Arg97 Trp96,
Tyr94, Phe232, ! Arg97,
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Asn95, Lys240, Glu97A, Argl01,
Argl01, Phe245 Alal29A, Argl26,
Alal29, GIn131, Lys169,
Leul30, Alal32, His230,
Ilel62, Prol66, Arg233,
Argl65, Lys169, Trp237
Phel81, Asnl79,
His230, Met180,
Arg233, Leu234,
Trp237, Lys236,
Val241 GIn244
Pro92
, ’ Tyr89,
;rl152931% fri‘z Argl01, Argl01,
Suramin (2h9t) V£2 1 1' A}s’;2 43' Leu234, Lys236, -
Gln244 Gly246, ;1’1522165’ Glu247
Glu247 €
Exosite II + active site
His57,
Tyr60A,
Pro60C,
Glu97A, Trp60D,
L A
eusd, Trp60D, Lys60F, 895,
Argl73, Arg97,
Arg97, Pro92,
Ile174, Glu97A,
Argl01, Arg93,
Ala190, Argl01,
Cvs19] Glul4se, Trp96, Arel73 Arg93,
Hemadin (1e0f) Y ! Asp189, Thr147, & Argl01,
Glu192, Asp189,
Ser195, Argl75, Aspl89
Val213, Ala190,
Arg221A, Asp243,
Ser214, Ser195,
Tyr228, GIn244,
Trp215, Lve240 Phe245 Ser214,
Gly216, y Gly216,
Glu217, Gly219
Gly219,
Cys220,
Gly226
His57, Cys42, Hisb57,
Trp60D,
Tyr60A, P Pro92, Tyr60A,
. Tyr94, Argl01,
His91, Are97 Trp9e6, Arg93, Aral26
Madanin-1 (516n) Arg93, 877, Asp125, Arg97, & oo
Argl26, Asp189,
Asn95, Asnl79 Argl73, Glu97A, Aro233
Glu97A, PR Argl75, Arglol, | ©8
Asnos, Pz Glu192, Argl126,
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Leu99, Lys235, Gly193, Asnl79,
Argl01, Lys236 Glu217, Aspl89,
Ile174, Gly219, Gly193,
Ala190, Cys220, Ser195,
Cys191, Tyr225, Ser214,
Ser195, Phe227, Gly219,
Val213, Lys240 Arg233,
Ser214, Lys236,
Trp215, Lys240
Gly216,
Gly226,
Tyr228,
Phe232,
Arg233,
Leu234,
Trp237
His57,
Tyr60A,
Arg93, Cys42,
SIS Pro60C, 07 Tyr60A,
Leu99, Trp9e6,
Trp60D, Arg93,
Alal29, i Arg97,
His91, Glu97A,
Leul30, Argl01,
Argl26, Argl01,
Alal32, Asp125,
GIn131, Arg126,
Ile162, Alal29A,
Vall63, Leul30,
[le174, Tyr134, Arg93,
Argl6s, Alal32,
. Phel81, Glul4e, Argl01,
Tsetse thrombin Asnl179, Argl65,
o Ala190, Glule4, Asp189,
inhibitor (6tkl) Cys182, Asnl79,
Cys191, Prol66, Arg233,
Ser214, Aspl89,
Ser195, Argl73, Lys236
Glu217, Ala190,
Val213, Argl75,
Cys220, Gly21e,
Trp215, Aspl78,
Phe227, Gly219,
Gly216, Asp189, ;
Lys235, His230,
Gly219, Glu192,
Lys236, Arg233,
Gly226, Gly193,
Trp237 Lys235,
Tyr228, Arg?21, Lvs236
His230, GIn239, y
Phe232, Lys240
Arg233,
Leu234

* PDB entries that were manually curated for the analyses.
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Table S5. Count of thrombin residues whose surface is buried at a percentage >70% upon
complex formation with ligands bound at exosite I or at both exosite I and active site in the
crystallographic structures of the selected thrombin complexes (46 PDB entries, see Table
S3). Data are also reported by considering either non-aptameric (37 entries) or aptameric (9
entries) ligands. Residues interacting only with ligands bound to both exosite I and active

site have not been considered.

Residue

All ligands

Non-
aptamers

Aptamers

Tyr76

39

30

Argb67

35

34

Thr74

30

30

Leu65

29

27

Met32

28

28

Phe34

28

28

[1e82

26

26

Arg73

22

22

GIn38

18

18

Arg77A

13

Arg75

—_
(a]

Glu77

Ile79

Lys36

Met84

Pro37

Trp148

GInl151

Ser36A

Glu80

Ser83

Glul46

Thr147

Val149C

Gly150

Lys145

Prol52

Ser153

Arg221

R PP IFPINDINDINDINDINDINDIND|Q|W | WG|\ |\O

=R R IRINNININNINDINDINDIND[(W|W[W |01
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Table S6. Count of thrombin residues involved in intermolecular interactions (hydrogen
bonds/salt bridges) upon complex formation with ligands bound at exosite I or at both
exosite I and active site in the crystallographic structures of the selected thrombin complexes

(46 PDB entries, see Table S3). Data are also reported by considering either non-aptameric

(37 entries) or aptameric (9 entries) ligands. Residues interacting only with ligands bound
to both exosite I and active site have not been considered.

Residue

All ligands

Non-aptamers

Aptamers

Thr74

34

31

3

Tyr76

32

23

9

Arg73

27

27

Arg77A

22

13

Arg75

20

11

9
9

GIn38

18

18

Leu40

—_
—_

11

I1e82

Glu77

Tyr117

GIn151

Asn78

Ser36A

Glu39

Lys81

Met84

Lys110

Trp184

Lys36

Met84

Lys145

Asp2l

Asn62

RPN QW |G |O1|G1|O1

Glu69

His71

Ser83

Prolll

Thr147

Gly150

Ser153

RRr R |R|R (R R R FRINDOW|IR || [G|GI|UT|OV |0 |00 |00 [\O

U U UG (U U
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Table S7. Count of thrombin residues whose surface is buried at a percentage >70% upon
complex formation with ligands bound at exosite II or at both exosite II and active site in
the crystallographic structures of the selected thrombin complexes (12 PDB entries, see
Table S4). Data are also reported by considering either non-aptameric (10 entries) or
aptameric (2 entries) ligands. Residues interacting only with ligands bound to both exosite
IT and active site have not been considered.

Residue All ligands | Non-aptamers Aptamers
His91 8 6 2
Arg93
Trp237

Arg233

Leu234
Asn95

Argl01
Phe232
Val241
Pro92
Tyr94
Alal29

Leul30
Ile162
Phel81
His230

Argl6s
Thr177

Asnl79
Tyr89
Gly127

Ser129B
Vall63
Cysl68

Aspl78
Cys182
Glu244

N|IR|IRININ|~

NINDININININDNINI WA INW|& |||

N|RrlRR|R[R|R|R|R

— N
1

==

[ = -

1
—_

—_
1

R IPRFPRIPRFPRIFRPRIFRPFERINDINDIND[Q Q[ QW W W WA
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Table S8. Count of thrombin residues involved in intermolecular interactions (hydrogen
bonds/salt bridges) upon complex formation with ligands bound at exosite II or at both
exosite II and active site in the crystallographic structures of the selected thrombin
complexes (12 PDB entries, see Table 54). Data are also reported by considering either non-
aptameric (10 entries) or aptameric (2 entries) ligands. Residues interacting only with
ligands bound to both exosite II and active site have not been considered.

Residue

All ligands

Non-aptamers

Aptamers

Argl01

11

9

Arg93

Lys236

Arg233

Lys240

Arg97

Argl26

Argl79

Argl6s

Pro92

Trp96

Argl78

NININ|W || |&|U1|OV|00 |00

Lys169

His230

RINlRR|RR[R|R[R[R|IN[R[|~(|N

Lys235

N | =

Trp237

His91

Asn95

Glu127

GIn131

Glulé64

==

Argl75

GIn244

Glu247

R P INNPRPIRPIPRPIPIRPINDINDINDIND|Q W W K |O1{O1|01|0\[00 [0 (O

==
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Effect on affinity towards:

Exosite I ligand Exosite II ligand exosite I exosite II References
Hirudin sF2a Reduced Reduced 23]
Hirudin Heparin Reduced ND ’

Fibrin v'-peptide® Reduced ND
Fibrin EV22¢ Reduced ND [4]
Fibrin Heparin Reduced ND
TM4564 GPIbae Reduced ND
TM456¢ Y'-peptide® Reduced ND [5]
TMA4564 HD22_29mer Reduced ND
PAR1 (49-62)f (269-282, 3Yp)s Increased ND (6]
PAR3 (44-56) (269-282, 3Yp)s Increased ND
TBA Y'-peptide® ND Reduced (4]
Hirudin Y'-peptide® ND Reduced
TBA HD22_38mer Increased Increased 78]
TBA HD22_29mer Increased Increased ’

aSynthetic peptide corresponding to residues 63-116 of prothrombin fragment 2; ®
Analogue of the carboxy terminus of the y'-chain of fibrinogen; < HD22 aptamer
variant; ¢ Thrombomodulin-derived peptide; ¢ Peptide analogue of glycoprotein Iba;
fProtease activated receptors; s Triply phosphorylated Gplba; ND: not determined.

Table S9. Effect on the affinity of a ligand towards a thrombin exosite when another ligand
is bound to the other exosite derived from experimental data.
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