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Table S1: AP fibril structure used in this work with its properties.

PDB code | Source Residues | Residues method Mutation

in the used | Observed in

peptide the structure (N: wild-type)
2beg Recombinant | 1-42 17-42 NMR N
2lmn Recombinant | 1-40 9-40 NMR N
2lmo Recombinant | 1-40 9-40 NMR N
2lmp Recombinant | 1-40 9-40 NMR N
2lmq Recombinant | 1-40 9-40 NMR N
2Inq Recombinant | 1-40 15-40 NMR Iowa mutation D23N
2m4;j Recombinant | 1-40 1-40 NMR N
2mpz Recombinant | 1-40 15-40 NMR Iowa mutation D23N
2mxu Recombinant | 1-42 11-42 NMR N
2nao Recombinant | 1-42 1-42 NMR N
S5kk3 Recombinant | 1-42 11-42 NMR N
60iz Synthetic 1-42 20-34 EC N
6shs Clinical 1-40 1-40 EM N
6it5 Recombinant | 1-40 11-40 NMR N
6ti6 Recombinant | 1-40, 1-42 | 11-42 NMR N
600w Recombinant | 1-40 10-40 EM; N

NMR

729 Synthetic 1-42 6-42 EM Glycosylated at Tyr10
7q4b Clinical 1-42 9-42 EM N
7q4m Clinical 1-42 12-42 EM N
8azs Clinical 1-42 9-42 EM N
8azt Clinical 1-42 12-42 EM N
8bfa Recombinant | 1-42 1-38 EM Arctic mutation E22G
8btb Recombinant | 1-42 1-38 EM Arctic mutation E22G
8bfz Clinical 1-42 12-42 EM Arctic mutation E22G
8bg0 Clinical 1-40 11-37,12-40 | EM Arctic mutation E22G
8bg9 Recombinant | 1-40 1-37 EM Arctic mutation E22G
8ezd Recombinant | 1-42 12-42 EM N
8eze Recombinant | 1-42 1-42 EM N
8kew Clinical 1-42 9-42 EM N
8kfl Clinical 1-42 9-42 EM N
8kf3 Clinical 1-42 9-42,12-42 EM N




8kf4 Clinical 1-42 9-42 EM N

8kfS Clinical 1-42 9-42 EM N

8kf6 Clinical 1-42 9-42,12-42 EM N

8012 Recombinant | 1-42 12-42 EM N

8ol3 Recombinant | 1-42 10-42 EM N

8ol5 Recombinant | 1-42 12-42 EM N

80l6 Recombinant | 1-42 12-42 EM N

8017 Recombinant | 1-42 9-40 EM Arctic mutation E22G
8olg Recombinant | 1-42 1-39 EM Arctic, iowa E22G & D23N
8oln Recombinant | 1-42 1-36 EM Arctic, iowa E22G & D23N
8olo Recombinant | 1-42 10-40 EM N

8olq Recombinant | 1-42 2-33 EM Arctic, iowa E22G & D23N
8otl Recombinant | 1-40 13-40 EM N

8ot3 Recombinant | 1-40 13-40 EM N

8ot4 Recombinant | 1-40 1-37 EM N

8otf Clinical 1-42 12-42 EM N

8ovk Recombinant | 1-40 1-40 EM N

8ovm Recombinant | 1-40 5-40 EM N

8owd Recombinant | 1-40 1-40 EM N

8owe Recombinant | 1-40 1-40, 4-40 EM N

8owj Recombinant | 1-40 5-40 EM N

8owk Recombinant | 1-40 1-40 EM N

8qn6 Clinical 1-40 1-38 EM N

8qn7 Clinical 1-40 1-38 EM N

8sej Clinical 1-42 9-42 EM Down syndrome + AD
8sek Clinical 1-40 9-40 EM Down syndrome + AD
8sel Clinical 1-40 8-40, 1-40 EM Down syndrome + AD
9jaz Synthetic 1-42 9-42 EM D-Asp23

9jb0 Synthetic 1-42 9-42 EM D-Asp23

9jbl Synthetic 1-42 9-42 EM D-Asp7&23

9jb2 Synthetic 1-42 9-42, 1-42, | EM D-Asp7&23

15-42




Table S2: The number of peptides having their aal¥r(l) values of lacanemab (21-29) epitope greater
than 95% percentile rank of the aalr(l) values for AP fibrils, and the mean percentile rank over all
eptides.

PDB code ® Number of peptides in | Number of peptides Mean  percentile
the fibril having aaWr(l) > 95% rank (%)
percentile rank: aaWr(/)*

2beg 5 0 54
2lmn 12 4 84
2lmo 12 2 75
2lmp 18 0 57
2lmq 18 1 75
2Inq 8 0 72
2m4;j 9 0 63
2mpz 27 0 61
2mxu 12 0 10
2nao 6 0 66
5kk3 18 9 79
60iz 1 0 29
6shs 12 0 59
6itS 16 9 84
6ti6 8 0 58
600w 6 0 89
729 6 0 31
7q4b 10 0 46
7q4m 10 10 96
8azs 1 0 69
8azt 1 1 95
8bfa 10 0 80
8btb 10 0 80
8bfz 2 2 100
8bg0 (11-37) 2 0 84
8bg0 (12-40) 2 0 83
8bg9 2 0 57
8ezd 8 0 74
8eze 8 8 100
8kew 6 0 38
8kfl 12 0 76




8kf3 (9-42) 6 4 97
8kf3 (12-42) 3 1 86
8kf4 6 0 54
8kf5 6 0 88
8kf6 (9-42) 6 0 81
8kf6 (12-42) 3 2 94
8012 10 10 96
80l3 10 9 96
8ol5 10 0 91
8016 10 10 96
8017 10 0 83
8olg 5 0 81
8oln 10 0 87
8olo 10 0 87
8olg 5 0 71
8otl 12 0 90
8ot3 12 0 90
8ot4 12 0 90
8otf 6 6 98
8ovk 10 10 97
S8ovm 5 5 100
S8owd 5 5 100
8owe (1-40) 5 0 91
8owe (4-40) 5 5 100
8owj 10 10 100
8owk 10 0 14
8qnoé 2 0 77
8qn7 1 0 93
8sej 10 0 88
8sek 10 0 46
8sel (8-40) 10 0 92
8sel (1-40) 10 10 97
9jaz 12 0 77
9jb0 12 0 62
9jbl 12 0 27




9ib2 (9-42)
9ib2 (1-42)
9ib2 (15-42)

5
5
5

0
0
0

84
57
72

a) The PDB codes of 22 AP fibrils that have the A peptides with aaWr(/)* are marked in bold.




Table S3: AP fibrils containing identical A} peptide structures. Two peptides in a fibril structure are
identical if their absolute writhe values differ by less than 0.001. If all their peptides are identical, A
fibrils are considered to have identical peptide structures.

PDB code with identical peptide structures

PDB code with varied peptide structures

2mpz, 60iz, 6shs, 729, 7q4b, 8azs, 8azt, 8bfa,
8bfb, 8bg0 (11-37), 8ezd, 8kew, 8kfl, 8kf4,
8kf5, 8012, 8ol3, 8ol5, 80l6, 8ol7, 8olg, 8oln,
8olo, 8olq, 8otl, 8ot3, 8ot4, 8ovk, 8ovm, 8owd,
8owe, 8owj, 8owk, 8qn7, 8sej, 8sek, 8sel, 9jaz,
9jb0, 9jbl

2beg, 2lmn, 2lmo, 2lmp, 2lmq, 2Ing, 2m4;,
2mxu, 2nao, Skk3, 6ti5, 6ti6, 6w0o, 7q4m, 8bfz,
8bg0 (12-40), 8bg9, 8eze, 8kf3, 8kf6, Sotf, 8qno,
9b;j2




r gqell=zueda
F gqewniauajuen
F qew=sueuog
r gewunuesnpy
- (2t-ST) zale
F (z+-1) 2ale
 (z¥-6) zale

- (z¥-6) 1ale

- (z¥-6) 04l
 (zt-6) zele
F{0t-T) 258

I {(0t-8) [958

F (0t-6) ¥=2s8
I (Zt-6) [asg
(8€-1) Lubg
I (8€-1) oubg
I (0¥-T) 3mog
- (0t-g) [mog
[ (0F-¥) 2mog
F (0F-T1) amog
F (0t-T) pmog
I (0%-G) wnog
r (0F-T) 3no8
F (2¥-2T) o
F(L£-T) ¥108
r (0F-£T) €308
F (0¥-€T) 1108
I (€€-Z) bjog

I (0¥-0T) 0lo8
r (9€-T) ujog

I (6£-1) Blog

F {0t-6) Ll08
r{zt-21) 9108
F(Z¥-21) Slo.
F (zt-0T) €108
r{zt-21) zlos
F(ZF-2T) 9pi8
- (zv-6) 9918

F (Z¥-6) SP18
(Z¥-6) 18
F(Zv-2T) €Pi8
F (Zv-6) €118

- (Z¥-6) T8
F(zt-6) mang
F(zZt-T) 2z28
F(Zb-21) pzesg
r(LE-T) 6Pgg
F (0v-z1) obgs
F{Le-11) 0Bag
F{zt-21) z398
F(8€-T) qig8
F(8€-1) ejag
F{Zt-21) 1Zeg
I (Z¥-6) szeg
F{zt-21) wibys
F(zt-6) avbs
F(Z#-9) 6THL
F(0t-0T) coma
F{zt-11) 9ng
F{0v-T1) sn9
I (0¥-T) sYs9
r(v€-02) 2109
F(ZF-TT) €38
I (z#-T) oeug
F{ZH-1T) nxwz
F(0#-ST) zdwgz
F(0t-1) [Pwz
F (0t-GT) bujz
- (otv-6) bwiz
F (0t-6) dwiz
I (0¥-6) owz
r(0¥-6) uwz
I (z¥-L1) Bagz

40

10

0

Figure S1: The AP residues in 69 different fibrils (gray bars) with regions of the epitopes targeted by
the four representative second-generation mAbs (black bars). Each fibril is denoted by its PDB

accession code and the residues of AP in the structure.
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Figure S2: The distribution of the absolute local writhe number, absWr(/), along the residues
for all the A peptides in 69 fibrils with the corresponding A structures (inset). Data for each
Ab peptide in a fibril are drawn in different colors. In the structures, blue and green dots are
corresponding to the N- and C-terminal residues, respectively.
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Figure S3: Geometries of the epitope by aducanumab (3-7) in 19 different fibrils. The Ab peptides of
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2mdj (1-40): Aducanumab (3-7) epitope
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9jb2 (15-42): Gantenerumab (18-27) epitope
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Figure S4: The histogram of aaWr(/) values collected with a residue window size corresponding
to each epitope for 69 fibrils. The dotted lines in the panels indicate the aaWr(/) value for the epitope.

(a) lecanemab (21-29), (b) lecanemab (1-16), (c) aducanumab (3-7), (d) donanemab (3-13),
(e) gantenerumab (3-11), and (f) gantenerumab (18-27).
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