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Table S1. Reference of amino acid residues for structure clustering

Gln48
Leu50
Met65
Ala66
Leu67
Asp68
Cys70
Ile71
GIn72
Val73
Thr74
Glu78
Val80
Tyr81
His82
Val84
Leu85
Gly86
Ile101
Ile102
Glyl103
Glyl104
Glyl05
Aspl106
Glyl107
Glyl108
Vall09
Leull0
Leul24
Vall25
Aspl26
Mlel27
Aspl28
Vall3l
Met132

N, CA, C, O, CB, CG, CD, OE1, NE2
N, CA, C, O, CB, CG, CD1, CD2

N, CA, C, O, CB, CG, SD, CE
N,CA,C,0,CB

N, CA, C, O, CB, CG, CD1, CD2

N, CA, C, O, CB, CG, OD1, OD2
CA, C, O, CB, SG

N, CA, C, O, CB, CG1, CG2, CD1

N, CA, C, O, CB, CG, CD, OE1, NE2
N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, 0G1, CG2

N, CA, C, O, CB, CG, CD, OE1, OE2
N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, CG, CD1, CD2, CEl, CE2, CZ, OH
N, CA, C, O, CB, CG, ND1, CD2, CE1, NE2
N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, CG, CD1, CD2
N,CA,C, O

N, CA, C, O, CB, CG1, CG2, CD1

N, CA, C, O, CB, CG1, CG2, CD1
N,CA,C, O

N,CA,C, O

N,CA,C, O

N, CA, C, O, CB, CG, OD1, OD2
N,CA,C, O

N,CA,C, O

N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, CG, CD1, CD2

N, CA, C, O, CB, CG, CD1, CD2

N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, CG, OD1, OD2

N, CA, C, O, CB, CG1, CG2, CD1

N, CA, C, O, CB, CG, OD1, OD2

N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, CG, SD, CE



Ser135
lle142
Glyl58
lle174
Ilel75
Aspl76
Thr177
Thr178
Phel88
Phe192

Tyr193

Cys207
Asn208
GIn209
Gly210
Glu211

Ser212

Met223
Met240
Val242
Thr244

Tyr245

Pro246
Thr252
Leu253

N, CA, C, O, CB, OG

N, CA, C, O, CB, CG1, CG2, CD1

N,CA,C, O

N, CA, C, O, CB, CG1, CG2, CD1

N, CA, C, O, CB, CG1, CG2, CD1

N, CA, C, O, CB, CG, OD1, OD2

N, CA, C, O, CB, 0G1, CG2

N, CA, C, O, CB, 0G1, 0G2

N, CA, C, O, CB, CG, CD1, CD2, CE1, CE2, CZ
N, CA, C, O, CB, CG, CD1, CD2, CE1, CE2, CZ

N, CA, C, O, CB, CG, CD1, CD2, CEl1, CE2, CZ, OH

N, CA, C, O, CB, SG

N, CA, C, O, CB, CG, OD1, ND2

N, CA, C, O, CB, CG, CD, OEl, NE2
N,CA,C, O

N, CA, C, O, CB, CG, CD, OEl, OE2
N, CA, C, O, CB, OG

N, CA, C, O,CB, CG, SD, CE

N, CA, C, O, CB, CG, SD, CE

N, CA, C, O, CB, CG1, CG2

N, CA, C, O, CB, 0G1, CG2

N, CA, C, O, CB, CG, CD1, CD2, CEl1, CE2, CZ, OH

N, CA, C, O, CB, CG, CD
N, CA, C, O, CB, 0G1, CG2
N, CA, C, O, CB, CG, CDI, CD2
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Figure S1. Root-mean-square deviations (RMSD) in the MD simulations. Blue: a-carbon, gray: side
chains, yellow: heavy atoms.
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Figure S2. The fitting curves for the calculation of the ICso values in Table 1 (A: compound 1, B: com-

pound 2). The error bars represent the standard error of the % inhibition measured at each dose.



Table S2. Crystallography data for the TcSpdSyn—1 and TcSpdSyn—2 complexes.

Data collection Refinement

Space group P2y no. of reflections 57047
a,b,c(A) 43.8,99.7,134.3 Rwork/Riree 0.261/0.292
a, f, y(deg) 90.0,91.6, 90.0 no. of atoms (protein) 8649
Resolution (A) 2.17 no. of atoms (water) 91

Rumerge 0.077 RMSD

1/el 16.8 bond lengths (A) 0.011
Completeness (%) 942 bond angles (deg) 1.626
Redundancy 1.7 PDBID 5Y4P

Data collection Refinement

Space group P2, No. of reflections 66426
a,b,c(A) 44.0,99.7,134.5 Rwork/Rfree 0.224/0.250
a, B, y(deg) 90.0, 92.0, 90.0 No. of atoms (protein) 8661
Resolution (A) 2.07 No. of atoms (water) 158

Rumerge 0.089 RMSD

I ol 20.2 bond lengths (A) 0.018
Completeness (%) 98.2 bond angles (deg) 2.131
Redundancy 1.8 PDB ID 5Y4Q

Table S3. SMILES of inactive compounds.

© 00 ~N o O B~ W :

10
11
12
13
14
15
16
17
18
19
20
21
22

SMILES

CcllnH]c2c(Cl)ceec2c1CCN
CcllnH]c2cee(Clec2c1CCN
CcllnH]lc2cec(IN+](=0)[0-])cc2c1CCN
NCclcc(Cl)e(OCc2ccccc2)c(Cl)cl
CC(C(=0)0O)N1C(=0)NC2NC(=0)NC21
Nclccc2e(c1)CC(=0)N2
Oclccec2c1CCCC20
N#CCclc[nH]c2cceecl?
Oclccc2c(0)ccec2el
Nclec(C(=0)0)ceclO

NCCclccee(F)cl

NClc2ccccc2CCl0
0=C(clenn(-c2ccecc2)cl)clec(F)eeclO
CC(C)(O)clcen2ceecc2nl
0C(clnc2cccee2[nH]1)C(O)clnc2cccce2[nH]1
Cclec2ne(0)c(O)nc2eclC
O=c1[nH]c2cceec2cclCO
CC(0)clnc2cceec2nH]l
Cnlncc(C(N)=0)clN
Nclccc(S(N)(=0)=0)cclN



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

NCCNS(=0)(=0)clcccecl
NS(=0)(=0)clcec2c(c1)NC(=0)CO2
Cclec2ec(CN)eee2[nH]1
0=C(0)C1=NN(c2nc3cceec3[nH]2)C(=0)CC1
NCclnnc2ccc(C(F)(F)F)cnl2
CCnlc(=0)[nH]c2cceec?l

NC(=0)clc(0)cceclO

Oclccc2ceec(0)c2nl

NC(=0)clcccec1C(N)=0
OC(CNC1CCCCCl)clcececel
Nclnenc(O)c1[N+](=0)[0-]
COclcce2[nH]c(CN)ce2el
Cclcc(NCCN)c2cceee2nl
NC(=0)C1CCN(CC(0)c2cceec2)CCl
N=C(Nclccce(NC(=N)c2ccenc2)nl)cleeencl
O=clccc2eccec2[nH]l
0=C(0)clcec2nc(0)c(0)nc2el
Ccleee(0CCSe2ne3c(N)nenc3[nH]2)cclC
0=C(0)COclcce(C=Cc2n[nH]c(-c3cceeec30)n2)cel
Cclcc(O)ne2nc(O)cecl?
OC(CNCCNc1ncec(C(F)(F)F)n1)COclcccecl
NC(=0)CNC1CC(=0)N(c2cce(Br)ec2)C1=0
N=CINC2(0)C(=0)c3cccee3C2(0)N1
Cclec(C)e2[nH]lc(=0)c(=0)[nH]c2c1
0=C(CSclnc2ccccc2[nH]1)Nelceee(O)cl
Cnlc2c(c(=0)n(C)c1=0)CN(CCNICCNCCI)CN2
NC(=0)clnn(Cc2cccc(F)c2)ccl[N+](=0)[0-]
0=C1INC(Cc2c[nH]c3ccecc23)C(=0)N2CCCC12
CC(=0)N1CCC(N)=N1
0=C(NN=Cclccc(0)cc10)C1CClclceeccl
0=C(NN=Cclccc(0)ccl0)C1C2CCCCC21
Cnlnc(CN)c2ccccc2c1=0
N#CC(=C(0)clcccecl)clnc2cccec2[nH]1
NC(=0)C(Cclcceecl)NICC(=0)NC(=0)C1
CC10C(Nc2ceec([N+](=0)[0-]1)c2)C(0)C(0)C10
Cclsc2nenc(NN=Cc3cccee30)c2¢1C
Nclnc(-c2cceec20)ne(-c2cececc20)nl
CCN1C(=0)CC(NCCc2ccc(S(N)(=0)=0)cc2)C1=0
CC(=0)NC(clceceel)cle(O)cec2eec(O)ecl2
Cnlc(=0)c2[nH]c(NN)nc2n(C)c1=0
NC(=S)Cclc[nH]c2cceeel?
0=C(CSc1nc2ccenc2[nH]1)Nclcec(F)eel
Cclec(C)nc(NC(=N)N2CCC(C(N)=0)CC2)n1
CCN1C(=0)NC2NC(=0)N(CC)C21
NC(=0)clsc2c(cIN)C(clcceecl)CC(=0)N2
NC(=0)CN1C(=0)C(0)(CC(=0)c2cccc(N)c2)c2ccccc2l
Ccleene(Ne2ne(-c3cec(0)ce30)cs2)cl



70 CCICC(C)CN(Cc2nc(N)nc(Nec3ceeee3)n2)Cl

71 COclcce(Ne2ne(-c3ceecc30)es2)ccl

72 0=C(CC1Nc2ccccc2NC1=0)NCCclcceecl

73  0=C(NCCclc[nH]c2ceceecl?2)cleceend

74  Nclnc(C=Cc2ccccc2)ne(-c2ccecc20)nl

75 Ccleccee(NCe2nne(SCC(N)=0)n2-c2cccec2)cl

76 CC1=C(C(N)=0)C(c2ccenc2)n2nenc2N1

77 N=cloc2cccecc2ecl-clnc2cceecc2[nH]1

78 NCCNS(=0)(=0)clccc(Checl

79 N=C(N)C1CN(Cc2ccnec2)C(=0)NC1=0

80 CC(C(N)=0)nlcnenl

81 C(=NCCN=Cclccesl)clecesl

82 Oclnc2cccee2nclF

83 0=C(CN1CCCCC1)Nclccec2en[nH]c2cl

84 CC(=0)N1c2ccece2NC(=0)C1CC(=0)Neleccc([N+](=0)[0-])cl
85 CC(=0)clccee(NC(=0)Nc2cececc2C(N)=0)cl

86 0O=C(NN=CI1CCN(Cc2ccccc2)CC1)C(O)clceeccl
87 Cnlc2c(c(=0)n(C)c1=0)CN(Cclccc(F)eccl)CN2
88 CC1(C)OC(C(N)=0)C(C(N)=0)01

89 OC(CNCC(0)COclceeeel)COclecececl

90 NS(=0)(=0)clccec(NC(=0)c2ccec(0Cc3cccee3)c2)cl
91 Nclncnc2clnen2C10C(CO)C(F)C10

92 NS(=0)(=0)clccc(Che(S(N)(=0)=0)cl

93 OC1CCCN(CC(0)c2cecce2)Cl

94 COclcce2nc(C)ecc(N3CCC(C(N)=0)CC3)c2cl

95 CC(NCC(0)COclceec([N+](=0)[0-])cl)clecc(F)ecl
96 COclccc(C(=0)C(C#N)c2nc3ccccc3[nH]2)ccl[N+](=0)[0-]
97 CC(=0)cleccc(OCC(0)CNCC(C)(C)CN(C)C)cl

98 CN1C(=0)c2cccec2C10

99 0=C(CC10C(=0)c2cceccc21)Neclnc2ceccee2[nH]1
100 N#CC1=C(N)OC2NN=C(C(F)(F)F)C2Clclccc(O)ccl
101 CC(=NOCC(=0)NN=Cclcce(C)celO)clecesl

102 NclcceecINele(N)c(=0)oc2cceecl?

103 Nclnenc2clne(SCelece3nsnce3c1)n2CC(0)CO

104 0=C(0)CN=Cclccc(0)cclO

105 NC(=NOC(=0)clccocl)cleec(Br)ecl

106 Ccloc(C(N)=0)cc1COclcceec1C(N)=0

107 0=C(0)C(Cclccecccl)NCC(0)COcleccecl

108 0=C(0)C(Cclc[nH]len1)NCC(O)COclceeecl

109 0=C(0)C1Cc2c([nH]c3cceec23)C(c2¢[nH]c3ccecc23)N1
110 OC(CCNclceceeel)clece(Clecl

111 CC1=NN=C(S)SC1iC

112 O=cl[nH]c(=0)n(C2CC(0)C(C0O)02)cclCl

113 CC(CCclecccecl)NCC(O)cleceecl

114  Nclnc2cce3nc(0)c(O)nc3cc2sl

115 Cclce(=0)[nH]c(Nc2ceeceec20)nl

116 Cclcc2[nH]c(=0)c(=0)[nH]c2cclC



117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

Nclnc2[nH]c(SCc3cccee3)nc2c(=0)[nH]1
0=C(0)C(Cclc[nH]en1)NC1CNN=Clclcceenl
COclcec2c(c10)CN1CCC(=0)CC1C20
CC1(C)0C2C(CO)OC(n3cncdc(=0)[nH]enc43)C201
CC(=0)clecc(0OCC(O)CN2CCC(C(N)=0)CC2)ccl
NC(=0)C1CCN(CC(O)c2ccec([N+](=0)[0-])c2)CC1
0=CINCCCCCINCC(O)clcceeel
CC(=0)CclclnH]c2cccecl?
Cnlncc(C(N)=0)c1[N+](=0)[0-]
CC(=0)N1CSCCIC(=0)NNS(=0)(=0)clccecel
0C(clnc2cc(F)ecc2[nH]1)C(O)clnc2ec(F)ecec2[nH]1
CC1=C(C(N)=0)C(c2ccc(0)cc2)n2nc(CCCO)nc2N1
CC1=C(C(N)=0)C(c2cccc(0)c2)n2nc(CCCO)Inc2N1
N=clccn(CC(N)=0)c2cccccl2
NC(=0)CC(NC(=0)0Cclcceecl)C(=0)0Cclcccecl
O=CINC2NC(=0)N(CCO)C2N1
Cclecec2[nH]e3c(c2¢1)CCC3C#N
CN1C(=0)N(C)C2SC(N)=NNC21
CC(N)clnnc(SCc2ccc(Cl)cc2)ol
Nclnc(C=Cc2ccc(Cl)cc2)ne(-c2ccecc20)nl
CN1CCN(c2nc(0)ce(CSe3ncdccecc4s3)n2)CCl
COclcce2[nH]c(=0)c(=0)[nH]c2cl
0=C(CC1SC2=NCCN2C1=0)Nclccc(Cl)ccl
CC(=0)Nclcec(OCC(0)CNC2CCCCC2)ccl
NS(=0)(=0)clccc(CCNe2nenc3[nH]enc23)ccl
NC(=0)NC(Cclceec(OCc2ceccc2)cl)C(=0)0
NCCclc(F)cececlF
CC(C)(C)NCC(O)clece(0)c(CO)cl
Cclnc(0)nc(0)c1C(N)=0
Oclcec(C=NNc2nc(0)cc(-c3cceee3)n2)c(0)cl
CCICC(NC(N)=0)NC(=0)N1

NC(=0)C1CCCCC10

NC(=S)clcceeclO

NCC(C(=0)0)clccencl

NC(=0)C(N)Cclccceel

NC1CCc2ccccc2NC1=0
CC(N)clnc2ccece2nlC(F)F
Nc1nc(CN2CCCCC2)nc(Nc2cceee2)nl
Cc1[nH]nc(0)c1C10C(=0)c2¢cecec2l
CN(C)clcecc(CNCCc2c[nH]c3cecee23)cecl
NC(=0)clcc2eccec2[nH]1
Fclccc(CNCC2CCNCC2)ccl
[O-]1IN+](=Cclcceecl)Celecccel
NN=C1C(=0)Nc2cccce2l
0=C(CCnlccncl)Nelnc2cccec2[nH]1
Cclecc(Ne2ne(N)nc(COC(=0)CN3CCCC3=0)n2)ccl
0=[N+]([0-])clc(Nc2cee3[nHInece3e2)ne2scenl?



164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

Cnlcc(C(N)=0)c(=0)[nH]c1=0
CN(C)C(CN)clcee(Clecl
Ncleen(C2CC(0)C(C0O)02)c(=0)n1
CC(N)Cclccee(F)el
NCclcceecl-clece(Cn2cnen2)ccl
Cclec(C)n(-c2cc(C(=N)N)cen2)nl
NCclcceccIN1CCCC(C(N)=0)C1
O=c1[nH]c(Nc2cccec20)nec2¢1CCCC2
NC(=0)NC(CC(=0)Nclcce(F)eecl)cleccecel
NC(CC1C(=0)Nc2ccecec21)C(=0)0
NC(=S)clcec[nH]1
N=C(N)clcenc(Oc2ccenc2)cl
0=C(0)C1CC(0)c2cceec2l
Cclnc2cc(C3CCCN3C(=0)c3ceeen3)nn2c(0)clC
CCN(Ccleceec(Cl)e1)CC(0)Cnlceend
CC(NCC1CNc2cenn2Cl)clcec(F)e(Clcl
CNC(=0)C(N)Cclc[nH]c2cceccl2
CC(C)C(N)clnnc2n1N=C(clccc(Cl)ccl)CS2
CC(N)clnnc(SCc2ccc(Cl)cc2Cl)ol
0=C(NCclcccccl)NCC(0)clecec2eccecl2
CN1CCN(c2ccc(C(F)(F)F)cc2CN)CC1
FC1(F)CCNCC12CCN(Cclcceenl)C2
CC(N)Cclccc2c(cl)OCC2
CC1CCC(C(N)=0)CN1C(=0)clen(-c2ccecc2)nnl
[O-1[n+]1ccec(NO)c2ceeec?l
OCCN(Cclceceel)CC(0)COCelecccecl
O=c1[nH]c2ccc(C(F)(F)F)cc2[nH]c1=0
Cclc(CN2CCCC(0)C2)[nH]c2¢ccc(F)eel2



Figure S3. Prediction of structural changes in docking poses by MD simulation. A: Structure of compound
1 at 32 ns., B: Structure of compound 2 at 32 ns. Light blue structure shows the initial docking pose, the
purple structure shows the structure after MD simulation.

The additional MD simulations for docking pose of compounds 1 and 2 were conducted using Desmond
included in Maestro 2020-3 (Schrodinger, LLC). SpdSyn-compound 1 and 2 complex structures predicted
by docking simulations were placed in an orthorhombic box with a buffer distance of 10 A to create a
hydration model, and the SPC water model was used for the hydration model. NaCl (0.15 M) served as
the counter ion to neutralize the system. The cutoff radii for van der Waals and the time step, initial
temperature, and pressure of the system were set to 9 A, 2.0 fs, 300 K, and 1.01325 bar, respectively. The
sampling interval during the simulation was set to 100 ps. Finally, we performed MD simulations using
the NPT ensemble. All of these processes used the OPLS3e force field.
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