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Table S1 Parameter ranges for the physicochemical properties of CNS PET MPO

Parameter Type of Transformation Weight CNS PET MPO
Function Desirable range Undesirable range
MW (g/mol)  Monotonic decreasing 1 MW <305.3 MW >350.5
ClogP Monotonic decreasing 1 ClogP<2.8 ClogP>4
ClogD7 4 Monotonic decreasing 1 ClogD74< 1.7 ClogD74>2.8
TPSA (A2 Hump function 1 448 <TPSA<63.3 TPSA <32.3; TPSA >86.2
HBD Monotonic decreasing 1 HBD <1 HBD >2
pKa Monotonic decreasing 1 pKa<7.2 pKa>9.5

MW: molecular weight, TPSA: topological polar surface area, HBD: hydrogen bond donor, pKa:

ionization constant of the most basic center.

Table S2 Simulation details for each system

System Simulation time (ns) Number of trajectories Number of atoms
tau+CNS-4 500 4 92057
tau+CNS-12 500 4 92057

tau+CNS-18 500 4 92071




tau+CNS-25 500 4 92062

Table S3 Prediction of possible binding sites for compounds in CTE tau protofibril 2

Predicted binding sites Schematic representation SiteScore Dscore
Site 1 1.209 1.294
Site 2 0.859 0.924
Site 3 0.809 0.817
Site 4 0.595 0.456

2 Purple sphere represent possible binding sites of compounds to tau protofibrils.

Table S4 SP docking results of reported CNS PET tracers with CTE tau protofibrils

Compound Compound Docking score Glide g-score Glide e-model
Number (kcal/mol) (kcal/mol) (kcal/mol)

1 18F-PM-PBB3 -8.23 -8.26 -69.24

2 18F-CBD-2115 -8.05 -8.05 -63.98

3 18F-P1-2620 -7.09 -7.27 -49.73

4 18F-R0O-948 -7.29 -7.47 -52.98

5 18F-MK-6240 -7.48 -7.66 -50.11

6 18F-Flortaucipir -7.61 -7.65 -53.66

Table S5 The source, molecular formula, and SMILES details of candidate compounds



Compound CNSBBB Library Molecular

SMILE
Number ID Number Formula
1 T408-0727 Cy4H30N40,S O=C(C(CC1)Cc2c1sc(C(N1CCCCC1)=0)c2)N(CC1)CCNIlclncceel
2 1B03-8110 Cy7H;30N4OS N=CIN(CCC2CCN(Cc3cccce3)CC2)CC(0)=Clclnc(-c2cecec2)esl
3 T160-0467 Cy5HpsFN;0, Cclenc(CC(CC2)CCN2C(c(cc2)ce(F)c20C)=0)n1Cclccceecl
4 V017-7820 Cy4H6F3N30;5 O=C(c(ccc(F)cl)clF)N1ICC(CN(CCC2)CCN2C(c(cc2)cec2F)=0)OCCI
5 P801-0566 Cy6H29N5O 0O=C(c(ccl)encIN1CC(c2ecccc2)NCCI)N(CC1)CCNIclecccecel
6 T160-0582 CysHosFN;0 Cclene(CC(CC2)CCN2C(c2ee(C)eec2)=0)nl1Cce(ccl)cecl F
7 D454-0334 Cy3H,5CINL,O O=C(C1CCCCC1)Nc(cce(N1Cc2ne(ecec3)e3n2CCl)cl)cl1Cl
8 P801-0571 Cy6HpsFN5O O=C(c(ccl)encIN1CC(c2ceccc2)NCCI)N(CC1)CCNIc(ecl)ceclF
9 5993-0623 CHy6N4O5 CC(C)CN(CC(N(CC1)C2CCNI1C(clnc3ceccec3cel )=0)=0)C2=0
10 V021-8191 Cy6H33FN4O4S COc(ccc(C(NICCN(CC(C2)OCCN2C(Ne(ce2)ecc2F)=S)CCC1)=0)cl)c10C
11 7894-6124 CysH,3F3N30 O=C(clcec(CN(CC2)Ce3c2ccece3)ccl)N(CC1)CCNIcleece(C(F)(F)F)cl
12 S776-0061 Cy4H30N4O Cclenc(C2CC2)n1CCC(CC1)CCNI1C(Cele[nH]c2clecec2)=0
13 V001-3797 Cy5H,sF3N4O O=C(clen(CC(CC2)c3cecee3)e2n1)N(CC1)CCNIclecec(C(F)(F)F)cl
14 C598-0388 C,4H»;CIFN;0 0O=C(clcec2e(Cl)c(CCCC3)e3nc2c1)N(CC1)CCNIc(cecel)clF
15 V021-4414 C,Hy3CIF3N;0 CC(C(NCclee(C(F)(F)F)cce1)=O)N(CC1)CCNIle(ccl)ceclCl
16 C598-0434 C,4H3CIFN;0 O=C(clcec2e(Cl)e(CCCC3)e3nc2c1)N(CC1)CCNIce(cel)ceclF
17 L275-0441 Cy5H31N50, Cce(cel)e(C)ec1C(NTCCN(Ce2nce(ec(cc3)C(N(C)C)=0)c3n2C)CC1)=0
18 S567-0465 Cy6H33N30, Cc(cel)nec1C(N1CCC(CC2)(CCC2(CN(CC2)c3c2ccce3)0)CC1)=0
19 T160-0459 Cy5Hp9N;0 Cclenc(CC(CC2)CCN2C(c2cc(C)eec2)=0)n1Ccleccecl
20 D672-0115 Cy7H25FN;O O=C(clcce(CN(CC2)Cc3c2ccce3)ccl)N(CC1)CCNIc(ecl)ceclF
21 G856-8799 CaHyoF3N50 O=C(clccc(C(F)(F)F)cc1)N(CCI1)CCNIlc(cel)nneINcleccecel
22 S691-0847 Co4H26FN;0 Cclene(CC(CC2)CN2C(Ce2ccec(F)c2)=0)nlCclecccecl
23 S691-0905 Cy7H31N;0, Cclenc(CC(CC2)CN2C(C2(CC2)e(cc2)cecc20C)=0)n1Cclececcl
24 C304-0340 C,sHp9N30S CCC1=Nc(cc(cc2)C(N(CC3)CC(C)N3c3cc(C)eec3)=0)c2Sc2celccec2
25 T828-0465 C,HsFNLO O=C(C(CC1)Cc2c1Inc(N1CCCCC1)nc2)NCc(ccl)ceclF

Table S6 Prediction biological properties of candidate compounds ®

Compound MW TPSA CNS PET P-gp
ClogP ClogD7.4 HBD pKa

Number (g/mol) (A2 MPO substrate

1 438.59 3.60 3.56 84.99 0 642 239 Yes
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> MW: molecular weight, TPSA: topological polar surface area, HBD: hydrogen bond donor, pKa:
ionization constant of the most basic center. ChemAxon (Marvin Sketch version 21.16) was used

to estimate six fundamental physicochemical properties of the candidate compounds, including

ClogP, ClogD7.4, and pKa.
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Fig. S1 The binding energy (kcal/mol) contribution of CNS-4 (a), CNS-12 (b), CNS-18 (c) or

CNS-25 (d) to each residue in Site 1 of tau protofibril.



