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Table S1. Thread templates generated from Phyre 2 with 100% confidence level that were modeled to

determine the cluster 2 subdomain structure of LRP1.

Number | Template | Confidence% | % i.d. Template Information
1 cIn7dA 100 36 PDB header:lipid transport
Chain: A: PDB Molecule:low-density lipoprotein receptor;
PDBTitle: extracellular domain of the Idl receptor
PDB Entry: PDBe RCSB PDBj
2 c3s94A 100 38 PDB header:signaling protein
Chain: A: PDB Molecule:low-density lipoprotein receptor-related protein 6;
PDBTitle: crystal structure of Irp6-ele2
PDB Entry: PDBe RCSB PDBj
3 C3s8VA 100 33 PDB header:signaling protein
Chain: A: PDB Molecule:low-density lipoprotein receptor-related protein 6;
PDBTiItle: crystal structure of Irp6-dkk1 complex
PDB Entry: PDBe RCSB PDBj
4 c5bh4xD 100 38 PDB header:signaling protein/endocytosis
Chain: D: PDB Molecule:low density lipoprotein receptor-related protein 8,
PDBTitle: crystal structure of the apoer2 ectodomain in complex with the reelin2
r56 fragment
PDB Entry: PDBe RCSB PDBj
5 c3v65D 100 42 PDB header:protein binding
Chain: D: PDB Molecule:low-density lipoprotein receptor-related protein 4;
PDBTitle: crystal structure of agrin and Irp4 complex
PDB Entry: PDBe RCSB PDBj
6 c6fb3A 100 14 PDB header:cell adhesion
Chain: A: PDB Molecule:teneurin-2;
PDBTItle: teneurin 2 partial extracellular domain
PDB Entry: PDBe RCSB PDBj
7 c3ve4C | 100 44 PDB header:protein binding
Chain: C: PDB Molecule:low-density lipoprotein receptor-related protein 4;
PDBTitle: crystal structure of agrin and Irp4
PDB Entry: PDBe RCSB PDBj
8 c3m0cC | 100 35 PDB header:protein binding
Chain: C: PDB Molecule:low-density lipoprotein receptor;
PDBTitle: the x-ray crystal structure of pcsk9 in complex with the Idl receptor
PDB Entry: PDBe RCSB PDBj
9 c3v65B | 100 44 PDB header:protein binding
Chain: B: PDB Molecule:low-density lipoprotein receptor-related protein 4;
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PDBTitle: crystal structure of agrin and Irp4 complex
PDB Entry: PDBe RCSB PDBj

10

c3p5cL

100

34

PDB header:hydrolase/lipid binding protein

Chain: L: PDB Molecule:low density lipoprotein receptor variant;
PDBTitle: the structure of the IdIr/pcsk9 complex reveals the receptor in an2
extended conformation

PDB Entry: PDBe RCSB PDBj

11

cofayA

100

13

PDB header:cell adhesion

Chain: A: PDB Molecule:odz3 protein;
PDBTitle: teneurin3 monomer

PDB Entry: PDBe RCSB PDBj

12

c3p5bL

100

35

PDB header:hydrolase/lipid binding protein

Chain: L: PDB Molecule:low density lipoprotein receptor variant;
PDBTitle: the structure of the ldIr/pcsk9 complex reveals the receptor in an2
extended conformation

PDB Entry: PDBe RCSB PDBj

13

c7bamB

99.4

15

PDB header:membrane protein
Chain: B: PDB Molecule:teneurin-4;
PDBTitle: human teneurin4 wt c2
PDB Entry: PDBe RCSB PDBj

14

C3soqA

100

40

PDB header:protein binding/antagonist

Chain: A: PDB Molecule:low-density lipoprotein receptor-related protein 6;
PDBTitle: the structure of the first ywtd beta propeller domain of Irp6 in2
complex with a dkk1 peptide

PDB Entry: PDBe RCSB PDBj

15

clijgA

100

36

PDB header: lipid transport

Chain: A: PDB Molecule:low-density lipoprotein receptor;
PDBTitle: crystal structure of the Idl receptor ywtd-egf domain pair
PDB Entry: PDBe RCSB PDBj

16

dlijqal

100

35

Fold: 6-bladed beta-propeller
Superfamily: YWTD domain
Family: YWTD domain

PDB entry: PDBe RCSB PDBj

17

dInpea

100

35

Fold: 6-bladed beta-propeller
Superfamily: YWTD domain
Family: YWTD domain

PDB entry: PDBe RCSB PDBj

18

c4a2lD

96.7

11

PDB header: transcription

Chain: D: PDB Molecule:two-component system sensor histidine
kinase/response; PDBTitle: structure of the periplasmic domain of the heparin
and heparan2 sulphate sensing hybrid two component system bt4663 in apo and3
ligand bound forms PDB Entry: PDBe RCSB PDBj

19

7djIC

99.9

20

PDB header:plant protein

Chain: C: PDB Molecule:protein suppressor of quenching 1, chloroplastic;
PDBTitle: structure of four truncated and mutated forms of quenching protein
PDB Entry: PDBe RCSB PDBj

20

cbalvK

97.7

14

PDB header:transport protein

Chain: K: PDB Molecule:coatomer subunit alpha;
PDBTitle: the structure of the copi coat linkage i
PDB Entry: PDBe RCSB PDBj
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Table S2. Top template Threads obtained from I-TASSER studies to determine the secondary structures of the 23-
amino acid sequence of Cluster II domain and the fourteen designed peptides.

1. Sequence: SKAWVCDGDNDCEDNSDEENCES (23-amino acid sequence)
derived from Cluster Il domain of LRP1.

IDEN is the percentage sequence identity in the structurally aligned region.

Rank | PDB Idenl | Iden2 | Cov. | Norm. | Sec. Struc. Seq

Hit Z- CCCSSSCCCcceeeceececHHHEee
Score | SKAWVCDGDNDCEDNSDEENCES
1n7dA | 050 [ 0.39 | 0.78 | 0.38 | ----- DREYDCKDMSDEVGCVN

7gbdD | 057 [ 052 | 091 | 216 | PLTWRCDRDLDCSDGSDEEEC--
3t50A | 0.48 | 0.61 1.00 | 1.41 | ARKLECNGENDCGDNSDERDCGR
4zrpC | 0.48 | 0.48 1.00 | 3.92 | PLTWRCDGHPDCPDSSDELGCGT
3t50A | 052 | 061 | 091 | 156 | -RKLECNGENDCGDNSDERDCG-
1cr8A | 0.57 | 0.56 1.00 | 0.70 | PLRWRCDGDTDCMDSSDEKSCEG
3a7/gB | 052 | 048 | 091 | 227 | PSVYWRCDEDDDCLDHSDEDDC--
ZjpnH 0.09 | 0.22 1.00 | 0.39 | ASKGAAAEIREQGDGAEDEEWDD
1ajjA 0.59 | 056 | 096 | 297 | HSSWRCDGGPDC_KDKSDEENCA-
0 1cr8A | 0.57 | 0.56 1.00 | 055 | PLRWRCDGDTDCMDSSDEKSCEG

RPO|ONOBRIWIN|F

2. Sequence: SKAWVCDGDN (TauRP1-1)

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq

5hkpC 0.30 | 0.30 1.00 2.44 PRGCADGRD
2fyIB 0.50 | 0.50 1.00 1.90 NINWRCDNDN
0 1lupA 0.40 | 0.30 1.00 121 QKMWTCDEER

3. Sequence: KAWVCDGDND (Tau RP1-2)

Hit Z-Score | CCCSSCCCCC
SKAWVCDGDN
1 4zrpC 0.44 0.40 0.90 2.07 -LTWRCDRDL
2 1pviA 0.50 0.60 0.80 1.06 -HAFVIDGA-
3 3ar7gB 0.40 0.40 1.00 1.24 PSVWRCDEDD
4 6axfK 0.40 0.40 1.00 3.59 EERLVFLGD
5 1ajjA 0.40 0.50 1.00 2.01 HSSWRCDGGP
6 3bb7A 0.50 0.70 0.80 1.05 -HAFVIDGY-
7 lajjA 0.40 0.50 1.00 1.22 HSSWRCDGGP
8
9
1

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq

Hit Z-Score | CCSSCCCCCC
KAWVCDGDND
1 7nyc 0.60 | 0.60 1.00 1.01 KSLVCNGDSD
2 4zrpC 0.50 | 0.50 1.00 2.46 LTWRCDRDLD
3 1pviA 0.44 | 0.40 0.90 1.03 HAFVIDGAD-
4 3ar7gB 0.50 | 0.50 1.00 151 SVWRCDEDDD
5 6axfK 0.40 | 0.40 1.00 3.33 ERLVFLGDNY
6 lajjA 0.50 | 0.50 1.00 2.39 SSWRCDGGPD
7 3bb7A | 0.62 0.50 0.80 1.02 -AFVIDGYN-
8 4zrpC 0.50 | 0.50 1.00 1.46 LTWRCDRDLD
9 5004S 0.30 | 0.30 1.00 2.64 RAALSDITNS
10 1vOuA 0.60 | 0.60 1.00 2.22 VSWRCDGEND

4. Sequence: AWVCDGDNDC (TauRP1-3)

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCccC
AWVCDGDNDC
1 1jrfA 0.67 0.60 0.90 0.11 -WLCDGHPD
2 7gbdD 0.60 | 0.60 1.00 1.45 TWRCDRDLD
3 1n7d 0.60 | 0.60 1.00 1.11 FWRCDGQVD
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4 4zrpC 0.60 | 0.60 1.00 2.72 TWRCDRDLD
5 4u8u 0.56 | 0.60 0.90 1.13 LFVCDGHKD-
6 3ar7gB 0.60 | 0.60 1.00 1.73 VWRC_DEDDD
7 7gbdD | 0.60 | 0.60 1.00 0.48 TWRCDGHPD
8 6agxfK 0.44 | 0.40 0.90 3.08 RLVFLGDNY-
9 1f5yA 0.60 | 0.80 1.00 0.11 FWRC_DGQVD
10 1n7dA | 0.40 | 0.40 1.00 0.11 SRQCDREYD
5. Sequence: WWCDGDNDCE (TauRP1-4)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCCCCC
WVCDGDNDCE
1 1jrfA 0.60 | 0.60 1.00 0.10 WLCDGHPDCD
2 7gbdD 0.60 | 0.60 1.00 1.79 WRCDRDLDCS
3 4u8u 0.60 | 0.60 1.00 0.92 FVCDGHKDCH
4 lajjA 0.60 | 0.60 1.00 2.80 WRCDGGPDCK
5 4u8u 0.67 | 0.60 0.90 1.10 FVCDGHKDC -
6 3a7gB 0.60 | 0.60 1.00 1.80 WRCDEDDDCL
7 7gbdD 0.60 | 0.60 1.00 0.49 WRCDGHPDCN
8 lajjA 0.60 | 0.60 1.00 2.77 WRCDGGPDCK
9 1f5yA 0.67 | 0.60 0.90 0.10 WRCDGQVDC -
10 2mOpA | 0.80 | 0.80 1.00 0.10 WVCDTDNDCG
6. Sequence: VCDGDNDCED (Tau RP 1-5)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCCccC
VCDGDNDCED
1 7nycB1 0.60 | 0.60 17.20 1.83 ECNGENDCGD
2 4zrpC1 0.60 | 0.60 17.20 3.10 RCDRDLDCSD
3 7gbdD1 | 0.60 | 0.60 17.20 181 RCDRDLDCSD
4 1d2jA 0.50 | 0.50 14.50 0.12 QCDREYDCKD
5 6h03C 0.70 | 0.70 19.90 0.44 LCNGDNDCGD
6 7nycC 0.70 | 0.70 19.90 0.59 NGDSDCDD
7 1ajjA 0.60 | 0.60 17.20 3.02 RCDGGPDCKD
8 1ij8eA 0.78 | 0.70 19.80 0.50 TCDGDNDCG-
9 7gbdD2 | 0.60 | 0.60 17.20 0.36 LCDGHPDCPD
10 3milA 0.38 | 0.30 8.90 0.10 IFLCANDA--
7. Sequence: CDGDNDCEDN (TauRP1-6)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCCcCcC
CDGDNDCEDN
1 1n7dA 0.50 | 0.50 1.00 0.11 DREYDCKDM
2 7gbdD 0.60 | 0.60 1.00 1.93 DRDLDCSDG
3 /nyc 0.60 | 0.50 1.00 1.08 NGDSDCDDS
4 1ajjA 0.60 | 0.60 1.00 2.76 DGGPDCKDK
5 3t50A 0.67 | 0.70 0.90 1.03 NGENDCGD-
6 3a7gB 0.60 | 0.60 1.00 1.86 DEDDDCLDH
7 7gbdD 0.70 0.70 1.00 0.51 DGHPDCPD
8 3iaxB 0.20 | 0.30 1.00 2.55 GDGTGWSSER
9 2gtiM 0.60 | 0.60 1.00 0.11 DGEKDC_RDG
10 1jrfA 0.67 | 0.60 0.90 0.11 DGHPDCDD-
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8. Sequence: DGDNDCEDNS (TauRP1-7)

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCCCC
DGDNDCEDNS
1 69bjA 0.30 | 0.30 1.00 0.09 SGPNKKESRG
2 7gbdD 0.60 | 0.60 1.00 1.50 DRDLDCSDG
3 7nyc 0.70 | 0.70 1.00 1.10 NGENDCGD
4 3a7gB 0.60 | 0.60 1.00 2.70 DEDDDCLDH
5 30jyA 0.56 | 0.60 0.90 0.93 NGDQDCLDG-
6 3ar7gB 0.60 | 0.60 1.00 1.81 DEDDDCLDH
7 7gbdD 0.50 | 0.60 1.00 0.47 DGHPDCPDTN
8 6tdwT 0.22 | 0.20 0.90 2.82 -NYNFINNNT
9 5azaA 0.30 | 0.40 1.00 0.11 KGTGTC_SDGN
10 2zagA 0.30 | 0.40 1.00 0.09 KGTGTC_SDGN

9. Sequence: GDNDCEDNSD TauRP (1-8)

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCCCC
GDNDCEDNSD
1 1k7bA 0.50 | 0.50 1.00 0.08 GHPDC_DDGRD
2 7gbdD 0.60 | 0.60 1.00 1.28 RDLDCSDGSD
3 3t50 0.80 | 0.80 1.00 1.17 GENDCGDNSD
4 3a7gB 0.60 | 0.60 1.00 2.79 EDDDCLDHSD
5 7nyc 0.78 | 0.80 0.90 0.96 GENDCGDNS-
6 3a7gB 0.60 | 0.60 1.00 1.86 EDDDCLDHSD
7 7gbdD 0.60 | 0.60 1.00 0.46 GHPDCPDSSD
8 5hkpC 0.30 | 0.30 1.00 3.27 SPRGCADGRD
9 7nycB 0.80 | 0.80 1.00 0.11 GENDCGDNSD
10 2m96A 0.40 | 0.50 1.00 0.08 GKDDC_GNGAD
10. Sequence DNDCEDNSDE TauRP (1-9)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCCCC
DNDCEDNSDE
1 7nycB1 0.80 | 0.80 22.60 1.22 ENDCGDNSDE
2 3a7gB 0.70 0.70 19.90 2.72 DDDCLDHSDE
3 7gbdD1 | 0.70 | 0.70 19.90 1.09 DLDCSDGSDE
4 5xnll 0.30 | 0.30 9.10 0.09 SNDPGRNPGR
5 7nycB 0.80 | 0.80 22.60 0.42 ENDCGDNSDE
6 3t50A 0.80 | 0.80 22.60 0.67 ENDCGDNSDE
7 2fyIB2 0.90 | 0.90 25.30 2.64 DNDCGDNSDE
8 3a7qgB 0.67 0.60 17.10 0.48 DDDCLDHSD-
9 7gbdD2 | 0.60 | 0.60 17.20 0.33 HPDCPDSSDE
10 70ojjL 0.50 | 0.50 14.50 0.12 ANGCEHNSED
11. Sequence NDCEDNSDEE - TauRP (1-10)
Rank PDB Iden1 | Iden2 | Cov. | Norm. | Sec. Struc. Seq
Hit Z- CCccccecececce
Score | NDCEDNSDEE
1 2jm4A 040 | 040 |1.00 0.10 DDCGNQADED
2 /nycB 0.80 | 0.80 |1.00 1.16 DCGDNSDER
3 3t50 0.80 | 0.80 |1.00 1.14 DCGDNSDER
4 3a7gB 0.60 | 0.60 | 1.00 2.76 DDCLDHSDED
5 5f0eA 0.56 | 0.50 | 0.90 0.70 CDCCDGTDE-
6 3a7gB 0.60 | 0.60 | 1.00 1.93 DDCLDHSDED
7 7gbdD 0.60 | 0.60 | 1.00 0.45 PDCPDSSDEN
8 5hkpC 0.30 | 0.30 | 1.00 3.33 RGCADGRDAD
9 1f5yA 0.56 | 0.50 | 0.90 0.12 -DCDNGSDEQ
10 2m9%A | 0.50 | 0.50 |1.00 0.09 DDCGNGADEE
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12. Sequence DCEDNSDEEN - TauRP (1-11)

Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCCcCcC
DCEDNSDEEN
1 7nycB 0.70 | 0.70 1.00 1.07 DCGDNSDERD
2 3t50 0.70 | 0.70 1.00 1.10 DCGDNSDERD
3 3a7gB 0.60 | 0.60 1.00 291 DCLDHSDEDD
4 5w4kA 0.30 | 0.30 1.00 2.13 NASSNSASA
5 5hkpC 0.33 | 0.30 0.90 2.98 G_ADGRDAD-
6 7kx0D 0.20 | 0.30 1.00 1.07 HCNSGLLVR
7 7nyc 0.70 | 0.80 1.00 1.10 DCGDNSDERD
8 5w4kA 0.30 | 0.30 1.00 2.72 NASSNSASA
9 3a7gB 0.60 | 0.60 1.00 1.96 DCLDHSDEDD
10 1uf2K 0.44 | 0.40 0.90 2.65 -SEPFSDKER
13. Sequence CEDNSDEENC - TauRP (1-12)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCCCC
CEDNSDEENC
1 7nycB1 0.70 | 0.70 19.90 1.09 GDNSDERD
2 3a7gB 0.60 | 0.60 17.20 2.76 LDHSDEDD
3 7pg0A6 0.30 | 0.30 9.10 1.07 SQPDDPTK
4 2m96A 0.60 | 0.60 17.20 0.11 GNGADEEN
5 7nycB 0.70 | 0.70 19.90 0.39 GDNSDERD
6 7nycB 0.70 | 0.70 19.90 0.64 GDNSDERD
7 lajjA 0.80 | 0.80 22.60 2.67 KDKSDEEN
8 lajiA 0.78 | 0.70 19.80 0.64 KDKSDEEN-
9 7gbdD2 | 0.60 | 0.60 17.20 0.36 PDSSDELG
10 3ojyB1 0.70 | 0.70 19.90 0.12 GDQSDEAN
14. Sequence EDNSDEENCE - TauRP (1-13)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCCcCcCcCCC
EDNSDEENCE
1 7pg0A6 0.20 | 0.20 6.40 1.16 SQPDDPTKCV
2 2fyIB2 0.60 0.60 17.20 241 GDNSDEAGCS
3 1uf2k 0.50 | 0.50 14.50 2.94 EPFSDKERSE
4 7nycB1 0.60 | 0.60 17.20 0.97 GDNSDERDCG
5 2im4A 0.44 | 0.40 11.70 0.07 GNQADEDNC-
6 6h04D 0.60 0.60 17.20 0.35 EDSADEDRCE
7 3t50A 0.60 | 0.60 17.20 0.60 GDNSDERDCG
8 3a7gB 0.56 | 0.50 14.40 2.18 LDHSDEDDC-
9 3a7gB 0.56 | 0.50 14.40 0.50 LDHSDEDDC-
10 6ae8c 0.44 | 0.40 11.70 2.48 -DDEDEEDDD
15. Sequence DNSDEENCES - TauRP (1-14)
Rank PDB Idenl Iden2 | Cov. Norm. Sec. Struc. Seq
Hit Z-Score | CCCCHHCCCC
DNSDEENCES
1 1n7dA 0.50 | 0.50 1.00 0.08 DMSDEVGCVN
2 7ipmA 0.30 | 0.30 1.00 1.05 CKSDDDCCPR
3 3t50 0.60 | 0.90 1.00 1.04 DNSDERDCGR
4 1n7dA 0.50 0.50 1.00 1.94 DMSDEVGCVN
5 2fylA 0.44 | 0.50 0.90 1.00 DRSDESASC-
6 1cr8A 0.60 | 0.60 1.00 1.56 DSSDEKSCEG
7 7gbdD 0.50 | 0.50 1.00 0.45 DSSDELGCTN
8 6ae8C 0.40 | 0.40 1.00 3.13 DDEDEEDDDF
9 1jrfA 0.40 | 0.50 1.00 0.12 DGRDEWGCGT
10 2ilpA 0.60 | 0.60 1.00 0.07 DNSDEAGCPT

Those residues in template
which are identical to the
residue in the query sequence
are highlighted in color. Polar
residues are bright colored
while non-polar residues are
darker.  Identl
indicates the % sequence

colored

identity of templates in the
threading aligned region with
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the query sequence while Ident2 is the % sequence identity of the whole template chains with query sequence. Cov is
the coverage of the threading alignment and is equal to the number of aligned residues divided by length of query
protein. Norm. Z. Score = Z-score of the threading alignments. The top 10 alignments reported (in order of their
ranking) are mostly from the following threading programs and are shown for each of the sequences below. 1: FFAS-
3D 2: SPARKS-X 3: HHSEARCH2 4: Neff-PPAS 5: HHSEARCH 6: pGenTHREADER 7: wdPPAS
8: PROSPECT2 9:SP3 10: FFASO3. (https://zhanggroup.org/I-TASSER/).
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Figure S1. Comparison of RMSDs of peptide bound complexes with PHF Tau over 100 ns
simulations.
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Figure S2. Comparison of size and number of clusters formed for TauRP (1-2); TauRP (1-4); TauRP (1-
8) and TauRP (1-14) based on clustering results obtained from the trajectory images of the last 25 ns of
100 ns MD simulations upon binding to PHF Tau calculated from the RMSD matrices.
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Figure S3. Protein-ligand contacts over 100 ns simulations between PHF Tau and top row (left) Tau (RP1-2) with total
contacts; top row (right) Tau (RP1-4) with total contacts; Bottom row (left)Tau (RP1-8) with total contacts; Bottom row
(right) TauRP 1-14 and total contacts.




70

Intensity (%)
8

30
20
10
0
50 100 150 200 250 300
Size (nm)

Figure S4. DLS analysis showing the formation of fibrillar Tau
aggregates in the size range of 100 to 200 nm.
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Figure S5. Emission spectrum ThT bound to fibrillar tau aggregates at excitation
of 450 nm.



