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Supplementary Figure 1. Size exclusion chromatography trace for the separation of tau monomer 

and oligomers.  

           

            

 

   

   

   

   

 

      

 
 
  

 
   
 
 
  
 
 
 
  
 
 
 
 

                   



 

Supplementary Figure 2. Characterization of tau monomer (blue), oligomers (green), and fibrils 

(orange) by dynamic light scattering.  

 

 

  

  

  

  

  

               
 
 
  
 
 
  
 
 
  
 
 

             

           

             

           



 

Supplementary Figure 3. (a-b) Characterization of (1) tau monomer, (2) biotinylated tau 

monomer, (3) tau oligomers, (4) biotinylated tau oligomers, (5) tau fibrils, and (6) BSA by dot blot 

with (a) Tau5 antibody and (b) T22 antibody. Unprocessed images of these membranes are shown 

in Supplementary Figure 9c and d. (c-f) Characterization of (1) tau monomer, (2) biotinylated 

tau monomer, (3) tau oligomers, and (4) biotinylated tau oligomers by western blot with (c, e) Tau5 

antibody and (d, f) T22 antibody. Ponceau S staining of these membranes is shown in 

Supplementary Figure 8e and f, and unprocessed images of these membranes are shown in 

Supplementary Figure 9e-h.   

 

 

 

 

 

 

 

 

 

 

 

 

   
   

  
  

  

  
  

   

  

   
   

  
  

  

  
  

   

  

   

   
  
  

  

  
  

   

  

   

   

   
  
  

  

  
  

  

      



 

Supplementary Figure 4. An SDS-PAGE gel containing (1) bivalent OT2.4-Fc, (2) bivalent 

OT2.6-Fc, and (3) bivalent MT3.1-Fc. Reduced and heated samples are indicated with “+” and 

samples that are not reduced or heated are indicated with “-”. An unprocessed image of this gel is 

shown in Supplementary Figure 9i. 

  

   
   
  
  

  

  
  

  

  

   

       

       
      

   



 

Supplementary Figure 5. a-b) Binding of (a) bivalent OT2.4-Fc or (b) bivalent OT2.6-Fc to tau 

oligomer samples 1 and 2 (separate preparations produced using the protocol described in the 

methods section) and sample 3 (prepared using a different method as previously described1,2) was 

assessed with dot blots, quantified, and plotted as a function of Fc fusion construct concentration. 

Data points are averages from three repeats and error bars indicate standard deviation. c)  EC50s 

for the binding of the Fc fusion constructs to tau oligomer samples were calculated using a global 

nonlinear least-squares fit of the data presented in Supplementary Figure 5a and b.  

  

 

   

   

   

   

 

                 

 
 
  

 
   
 
 
  
  
 
  
 

                      

 

   

   

   

   

 

                 

 
 
  

 
   
 
 
  
  
 
  
 

                      

  

          
        

         
        

                

               

                

                



 

Supplementary Figure 6. Characterization of tau aggregation was performed with bis-ANS 

fluorescence spectroscopy. (a) A control nanobody Fc fusion, (b) bivalent OT2.4-Fc, or (c) 

bivalent OT2.6-Fc was mixed with tau oligomers in a 2:1, 4:1, or 8:1 molar ratio. These mixtures 

or tau oligomer containing no nanobody were used to seed tau monomer (1:100 seed:monomer). 

After incubation for 48 hours, bis-ANS fluorescence intensity was used to quantify tau 

aggregation.1 This experiment was performed in triplicate, and error bars indicate standard 

deviation. ****P < 0.0001, ***P < 0.001, **P < 0.01, *P < 0.05, ns: not significant, determined 

by two-way ANOVA.  



 

Supplementary Figure 7. Lysates of human brain tissue samples from five patients with AD and 

five controls were run on western blots, and binding with tau oligomer-specific antibody T22 was 

evaluated. This membrane was also stained with bivalent OT2.6-Fc (Figure 6b) and AT8 (Figure 

6d). Ponceau S staining of this membrane is shown in Supplementary Figure 8d, and an 

unprocessed image of this membrane is shown in Supplementary Figure 11g. An unprocessed 

image of GAPDH staining is shown in Supplementary Figure 11f.  

   
   
  
  

  

  
  

  

   

   

         

     



 

Supplementary Figure 8. Ponceau staining of western blots from (a) Figure 3a, (b) Figure 3b, (c) 

Figures 6a and c, (d) Figures 6b and d and Supplementary Figure 7, (e) Supplementary Figure 3c 

and d, and (f) Supplementary Figure 3e and f. 

  

    

  



 

Supplementary Figure 9. Unprocessed images of immunoblots from (a) Figure 3a, (b) Figure 3b, 

(c) Supplementary Figure 3a, (d) Supplementary Figure 3b, (e) Supplementary Figure 3c, (f) 

Supplementary Figure 3d, (g) Supplementary Figure 3e, (h) Supplementary Figure 3f, and (i) 

Supplementary Figure 4. 

  

    

     



 

Supplementary Figure 10. Independent repeats of dot blots used to assess tau oligomer specificity 

of nanobodies (a-b) OT2.4, (c-d) OT2.6, and (e-f) MT3.1. These images are also unprocessed 

images of dot blots from Figure 4a with (a) bivalent OT2.4-Fc staining, (c) bivalent OT2.4-Fc 

staining, and (e) bivalent MT3.1-Fc staining.  

  

  

  



 

Supplementary Figure 11. Unprocessed images of western blots from (a) Figure 6a, (b) Figure 

6c, (c) Figure 6a and c, (d) Figure 6b, (e) Figure 6d, (f) Figure 6b and d and Supplementary Figure 

7, and (g) Supplementary Figure 7. 

  

   

   

 



 Specificity Binding Site Format Reference 

OT2.4 oligomer conformational, 133-147, 177-

195, 343-367, 413-427 

nanobody  

OT2.6 oligomer conformational, 121-139, 149-

163, 209-223, 373-391 

nanobody  

TOC1 dimer, oligomer conformational, 209-224 IgG 3,4 

M204-scFv oligomer conformational, 275-280, 305-

310 

scFv 5 

APNmAb005 oligomer conformational IgG 6 

TOMA1 oligomer conformational IgG 7,8 

2C5 oligomer, fibril  nanobody 9 

TNT1 aggregates, 

pretangles 

conformational, 7-12 IgG 10 

TNT2 aggregates, 

pretangles 

conformational, 7-12 IgG 10 

2B8 pretangles, tangles 271-295, 307-331 nanobody 11 

VDW monomer, fibril 305-317 nanobody 12 

MC1 fibril conformational, 7-9, 313-322 IgG 13 

ATA1.459.3 fibril conformational, 16-20 scFv 14 

WA2.22 fibril conformational nanobody 15 

MT3.1 monomer, 

oligomer, fibril 

125-130, 275-280, 306-311, 390-

395 

nanobody 16 

Tau13 monomer, 

oligomer, fibril 

9-18 IgG 17 

Tau5 monomer, 

oligomer, fibril 

218-225 IgG 18 

VHH Z70  306-311 nanobody 19 

VHH F8-2  373-378 nanobody 20 

AT8 pTau pS202, pT205 IgG 21 

AT100 pTau pT212, pS214 IgG 22 

 

Supplementary Table 1. Tau-targeting monoclonal antibodies and antibody fragments. 

  



Nanobody Sequence 

1 (OT2.6) QVQLVESGGGLVQAGGSLRLSCAASGRTFRYNAMGWYRQAPGKERELVAAITV

RTGSTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAVDRDYLVRY

SQLYREYGYWGQGTQVTVSS 

2 QVQLVESGGGLVQAGGSLRLSCAASGITFRSYAMGWYRQAPGKEREFVAAITS

GGASTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAARRPYKPYD

YWGQGTQVTVSS 

3 QVQLVESGGGLVQAGGSLRLSCAASGRTFYRYTMGWYRQAPGKERELVAAISF

RAGRTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAADQYLSAD

YDYWGQGTQVTVSS 

4 QVQLVESGGGLVQAGGSLRLSCAASGSIFRANAMGWYRQAPGKERELVAAITT

GSRTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCARRALYLPQRIN

YSDAMDYWGQGTQVTVSS 

5 QVQLVESGGGLVQAGGSLRLSCAASGYTFGRNTMGWYRQAPGKEREFVAAIT

QSGGNTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCNARLRPPYG

WKYGYWGQGTQVTVSS 

6 QVQLVESGGGLVQAGGSLRLSCAASGFTFGGANVMGWYRQAPGKERELVAAIT

YGGGSTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAARSYRYW

TQILYDYWGQGTQVTVSS 

7 QVQLVESGGGLVQAGGSLRLSCAASGRTFTSYTMGWYRQAPGKERELVAAITD

RGGRTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCNTVWGYHGG

DEVDHWGQGTQVTVSS 

8 QVQLVESGGGLVQAGGSLRLSCAASGRTFVWNAMGWYRQAPGKERELVAAIT

YRGASTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCNARKYVTL

KYDYWGQGTQVTVSS 

9 QVQLVESGGGLVQAGGSLRLSCAASGRTFGRNAMGWYRQAPGKERELVAAITT

GGSTNYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAATRWRKWYY

YWGQGTQVTVSS 

10 (OT2.4) QVQLVESGGGLVQAGGSLRLSCAASGIISNNNAMGWYRQAPGKEREFVAAISTS

GGSTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCNRRVVERYWR

GYWYREDGYWGQGTQVTVSS 

 

Supplementary Table 2. Selected nanobody sequences. 
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