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Conformational surface epitopes on misfolded, pathogenic proteins mediate seeding activity and represent unique targets for therapeutic antibodies 

• S m a l l  m is fo lded  reg ions  
(con fo rm a t iona l  ep i topes )  exposed  on  
m is fo lded  tox ic  A -syn ,  tau  and  Ab a re  
su ff ic ien t  to  rep l ica te  the  seed ing  
ac t iv i ty  o f  the  fu l l - leng th  p ro te in  
sugges t ing  tha t  they  d i rec t ly  con t r ibu te  
to  p r ion - l ike  pa thogen ic i ty  

• T he  resu l ts  a lso  ind ica te  tha t  these  
con fo rm a t iona l  ep i topes  rep resen t  a  
b io log ica l ly  re levan t  and  d isease -
se lec t ive  ta rge t  fo r  the rapeu t ic  
an t ibod ies
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• M is fo ld ing  o f  p ro te ins  in to  tox ic  
agg rega tes  capab le  o f  p r ion - l ike  
p ropaga t ion  has been  im p l ica ted  in  
the  pa thogenes is  o f  
neu rodegene ra t ive  d iso rde rs  

• Amyloid-beta oligomers -> Alzheimer’s 
disease (AD)

• Tau oligomers & small soluble fibrils ->  
AD, tauopathies (FTLD, PSP)

• Alpha-synuclein oligomers & small 
soluble fibrils -> Synucleinopathies 
(Parkinson’s, Lewy body dementia, 
multiple system atrophy)

• M is fo ld ing  o f  p ro te ins  in to  tox ic  
fo rm s  leads  to  the  exposu re  o f  
con fo rm a t iona l  ep i topes  no t  
no rm a l ly  p resen t  on  the  hea l thy  
fo rm  o f  the  p ro te in  

• Q ues t ion :  D o  these  sm a l l  m is fo lded  
reg ions  d i rec t ly  con t r ibu te  to  the  
pa thogen ic  seed ing  ac t iv i ty  o f  
m is fo lded  p ro te ins  and  rep resen t  a  
un ique  ta rge t  fo r  the rapeu t ic  
an t ibod ies?

Computational modeling 
to identify regions of 

misfolding and 
conformational epitopes 
likely to be exposed in 

pathogenic forms of the 
protein

Conformational epitope prediction

Construct peptide scaffolds 
mimicking the conformation of the 
epitope as exposed in misfolded 

but not healthy forms of the 
protein

Conformational epitope construction

Are antibodies 
selective for the 
toxic misfolded 

form of the 
protein?

Immunization

Does the isolated misfolded 
portion in itself 

(conformational epitope) 
replicate the seeding activity 

of the whole protein? 

Seeding activity(ThT assay)

Normal	protein

Misfolding

Toxic	form

Conformational	
epitope

Antibodies raised against conformational  epitopes of misfolded A-syn, tau 
and Ab are selective for pathogenic forms (ol igomers,  soluble f ibri ls)  vs 

physiologic forms (monomers) of the proteins (SPR binding assay)
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Conformational  peptide epitopes of misfolded A-syn, tau and Ab  possess 
seeding activity and promote aggregation of monomers (ThT assay)

A-syn – Induction	of	aggregation Tau	– Enhancement	of	aggregation Ab – Acceleration	of	aggregation

SPR	binding	response		measured	30s	into	the	dissociation	phase

ThT fluorescence	measured	every	30	min by	excitation	at	440	nm	and	emission	at	486	nm
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