
Poster Presentation Worksheet 

Directions: Write one to two paragraphs for each of the two audiences below that summarizes how you 

would explain your poster to a visitor.  Imagine yourself presenting your poster and giving a two-minute 

summary of your research to someone; think about how you should adjust your explanation for a 

general audience versus someone who has more background in your area of research.  You will submit 

this worksheet along with your poster and it will be posted online. 

1. Your explanation for a general audience: 

 Tau is a microtubule associated protein that plays an important role in neuronal cell structure 
and function. Tau helps assemble and stabilize microtubules to form the cytoskeleton, thereby 
allowing transport of materials throughout the cell. Tau aggregation in neurons results in the 
formation of neurofibrillary tangles which are associated with neurodegenerative disorders 
collectively known as tauopathies, including Alzheimer’s disease (AD), Pick’s disease (PD), chronic 
traumatic encephalopathy (CTE), and frontotemporal dementia with Parkinsonism linked to 
chromosome 17 (FTDP-17). FDTP-17 was of interest because it was the first group of 
neurodegenerative disorders that identified a genetic link between mutations on the microtubule-
associated protein tau (MAPT) gene, and disease. FTDP-17 mutations have been shown to reduce 
the effectiveness of tau’s microtubule stabilization function, enhance tau aggregation, or both. 
Within the primary structure of tau, a sequence of amino acids in the order of Proline-Glycine- 
Glycine-Glycine (PGGG) is conserved in four places at positions P270, P301, P332, and P364. In three 
of these four PGGG motifs, the amino acid substitution of proline to serine (P to S) is associated with 
FDTP-17. Mutations at position P301 have been extensively studied both in vitro and in vivo. P301 
mutations are associated with increased aggregation of tau, however there have been no 
comparative studies between P to S mutations in each of the four PGGG sequences. Therefore, I 
completed a comparative study of the aggregation of tau mutants P270S, P301S, P332S and P364S 
to understand their effects in vitro to determine how each mutation effect tau aggregation.  

 To complete this study, I constructed each mutation of tau. Then, expressed and purified each 
protein to perform the assays by inducing tau aggregation with arachidonic acid as the inducer. The 
assays Thioflavin S (ThS) fluorescence, right-angle laser light scattering, and transmission electron 
microscopy (TEM) were used to measure the amount of aggregation, and kinetics of arachidonic 
acid induced polymerization was used to measure the rate of aggregation. The results show that 
P301S is the only mutation with statistically significant differences compared to the wild-type. The 
differences include enhanced aggregation by LLS, lower nucleation rate by kinetics of arachidonic 
acid induced polymerization, and the TEM images show the morphology of P301S filaments differs 
compared to wild-type and the three other mutants. These data are consistent with the possibility 
that the P to S mutations have differential effects on tau aggregation, with P301S having the 
greatest effect, P270S having little effect, and P332S and P364S having an intermediate effect 
between WT and P301S. At this point, however, the variability in the data precludes us from making 
a definitive conclusion. More experiments will be needed to determine whether the potential 
differences are significant or whether variability in aggregation is a property associated with these 
mutations. 



 

 

 

 

2. Your explanation for a professor from your department: 
 Tau is a microtubule associated protein that helps assemble and stabilize microtubules 

to form the cytoskeleton, thereby allowing transport of materials throughout the cell. Tau 

aggregation in neurons results in the formation of neurofibrillary tangles which are associated 

with neurodegenerative disorders collectively known as tauopathies, including Alzheimer’s 

disease (AD), Pick’s disease (PD), chronic traumatic encephalopathy (CTE), and frontotemporal 

dementia with Parkinsonism linked to chromosome 17 (FTDP-17). FDTP-17 was of interest 

because it was the first group of neurodegenerative disorders that identified a genetic link 

between mutations on the microtubule-associated protein tau (MAPT) gene, and disease. FTDP-

17 mutations have been shown to reduce the effectiveness of tau’s microtubule stabilization 

function, enhance tau aggregation, or both. Within the primary structure of tau, a sequence of 

amino acids in the order of Proline-Glycine- Glycine-Glycine (PGGG) is conserved in four places 

at positions P270, P301, P332, and P364. In three of these four PGGG motifs, the amino acid 

substitution of proline to serine (P to S) is associated with FDTP-17. Mutations at position P301 

have been extensively studied both in vitro and in vivo. P301 mutations are associated with 

increased aggregation of tau, however there have been no comparative studies between P to S 

mutations in each of the four PGGG sequences. Therefore, I completed a comparative study of 

the aggregation of tau mutants P270S, P301S, P332S and P364S to understand their effects in 

vitro to determine how each mutation effect tau aggregation.  

 To complete this study, I constructed each mutation from a wild-type MAPT DNA 

template utilizing site-directed mutagenesis. I used these constructs to express and purify 

recombinant protein to perform in vitro biochemical assays by inducing tau aggregation with 

arachidonic acid. The assays Thioflavin S (ThS) fluorescence, right-angle laser light scattering, 

and transmission electron microscopy (TEM) were used to measure the amount of aggregation, 

and kinetics of arachidonic acid induced polymerization was used to measure the rate of 

aggregation. The results show that P301S is the only mutation with statistically significant 

differences compared to the wild-type. The differences include enhanced aggregation by LLS, 

lower nucleation rate by kinetics of arachidonic acid induced polymerization, and the TEM 

images show the morphology of P301S filaments differs compared to wild-type and the three 

other mutants. These data are consistent with the possibility that the P to S mutations have 

differential effects on tau aggregation, with P301S having the greatest effect, P270S having little 

effect, and P332S and P364S having an intermediate effect between WT and P301S. At this 



point, however, the variability in the data precludes us from making a definitive conclusion. 

More experiments will be needed to determine whether the potential differences are significant 

or whether variability in aggregation is a property associated with these mutations. 

 

 


