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In recent years, neurodegenerative diseases are related to prionic aggregates formation. This work discusses how to predict prion-like domains from protein amino acidic
composition and then, use bioninformatic algorithms to select a couple of proteins and search in bibliography what are the knowledge about them and their relation with disease
or relate them to disease which could be involved with.
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A prion is an infectious protein or an infectious protean fragment, called prion-like domain capable to

make aggregates involved in transmissible neurodegenerative diseases. These are low-complexity Score

regions, Q, N and hydrophobic amino acids rich regions, and also lack in charges and P.

Their conservation suggest they can also accomplish important functions inside the cell, like
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transcription, translation or non-membrane cell compartments formation. R?= 0,014

Various investigation groups have develop specific algorithms that allow differentiate these regions

PrionScan Score

forming prionic aggregates form those sequences which generates non-prionic amyloid aggregates. The

algorithms used in this work were PAPA and PrionScan. Both predict these prion-like domains from the

compositional protein characteristic of complete proteomes. We started from 824 human proteins

previously selected and then we compare the results obtained in the follow graphics (Figures 1 and 2). PAPA score

Figure 1: This graph shows algorithms score correlation. As is visible in the
graph, both algorithms do not have any correlation for score punctuation.

Discussion of these results is showed in the next paragraph. Blue lines indicates
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The main difference between these algorithms falls into LOr values for Position

each amino acid. Table 1 shows both libraries. For PAPA, the most

important amino acids are the hydrophobic, inclusive aromatics, whereas 3000
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for PrionScan most important amino acids are Q and N. So, PAPA

predicts regions that form non-prionic aggregates like prionic domains,
y = 0,598x + 148,25

results that are false positives. Otherwise, PrionScan cannot detect these R2 = 0.4486

PrionScan Position

regions as prion-like domains but these that have elevate contain in
Q/N. In other words, PAPA is an algorithm with higher sensibility, but
detects more false positives, and is less precise. However, PrionScan has
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lower sensibility but detects less false positives, so it is more precise. EEE:  EiDrarE R rionScan
(Prion Domains) and PAPA (Prion

Despite these differences, | have chose two proteins, TDP43 and MED15  pgmains Library 1). There are shown
(punctuations shown in Table 2). Odds ratio and LOr values for each

amino acid.

1DA3:
TDP43 is a 414 residues and 43 kDa human protein that belongs to TARDBP
family. This protein is capable to bind DNA and RNA and is involved in very

Figure 2: This graph shows algorithms position correlation. At first appearance,

it seems there is no correlation between both algorithms, but considering only

central points and avoiding peripheral ones, the observation shows there is

correlation in reference to position. Blue lines indicates statistical analysis with
., 95% of confidence.
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Algorithms PrionScan PAPA

Score Position

Proteins Score Position Fold Index

TDP43 32,822 341 0,04 366 0
MED15 78,334 159 0,09 175 -0,3

important functions in all the cells like general RNA reqgulation, alternative

splicing, RNA nuclear to cytoplasm exportation, transcription and translation. In Table 2: Algorithms results. In this table are shown algorithms punctuations for score and the prion-like predicted

position. The predicted positions prove both proteins contain this prion-like domain, and Fold Index obtained

neurons, this protein has SPeCiﬁC functions like RNA and microRNA transport with PAPA indicates that are unfolded regions. Score differences are explained above. The final results differs

from neuronal soma to axonal terminal. There are evidences which prove TDP43 because algorithms use different formulas to calculate these scores.

prion-like domain has functional implications.
TDP43 are involve in amyotrophic lateral sclerosis (ALS) and fronto-temporal
lobar disease (FTLD). In both, TDP43 forms prionic-aggregates which can cause

toxicity and neuron death. TDP43 aggregates contains truncated-TDP43 MED15 is a 788 residues and 87 kDa human protein. MED15 belongs to MED

(corresponting to C-terminus fragments (CTF)) fragments by caspase-3 and full- family, and are one of RNA polymerase || complex mediator members. This complex

length-TDP43. Aggregates also are hyperphosphorylated and ubiquitylated. has a very important function: to transmit information DNA to RNA polymerase Il.

Despite all of these possibilities, prion-like mechanism initiation, and their MED15 has been involved in diseases like DiGeorge syndrome, obesity, type-2

P < <2 SRl " c'C. diabetes and cardiovascular diseases. Despite the implication in these implications,
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oxidative insult, Figure 3" TDES%3 moditication;istability and turnover. In there still are not evidences of MED15-aggregation in these diseases. An

heat shock, N A Stress _ . s . - c
Nucleo—cytoplasmic sorbitol, N\ Stress granule this figure is shown TDP43 possible mechanism to form

shuttling thapsigargin 4 § A . .
> and riu:lz.z A < aggregates. Stress conditions and diverse stimulus
s / ) _ \ induces stress granules formation, increasing aggregates
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hypothetical evidence of prion-like current functions is this domain is localized in
the middle of ARC105 domain, which is essential to DNA-protein and protein-

TDP43
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S R | > el disease protein binding. The prion-like domain presence and conservation between species
Nucleus TRNA transport % associated mutations (shown by a yellow lightning bolt)
Caspase 3 ranule o o . . . . . o -
: \g// can increase this ability. Truncated CTF-fragments are may think this domain could be involved into forming these interactions. Mutations
\c-TF/ T, / other possible mechanism to initiate aggregates and deletions could increase prion aggregates formation and could disrequlate the
formation.

cell translation system.
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#:Scientist try to reveal these possible prion-like domains using algorithms. The main problem is to find the correct combinations of punctuations, because each amino acid has
different contribution in prionic aggregates. In order to obtain better predictions, the aim is to design an algorithm that gives the correct weight to each amino acid considering
compositional features of these prion-like regions.

#TDP43 has clear evidence to be involved into prion aggregates formation. The investigation has to be focus on find the initiation aggregation mechanism and aggregates
implication in disease. MED15 has to be investigated in order to relate it with diseases with prionic aggregates presence.

#:Prion-like domains could be a good tool in cell interacting mechanisms and also in adaptive processes, where could proportionate adaptive advantages. These could be good
reasons to their conservation along the evolution of species. But the ability and the implication in neurodegenerative and other types of diseases is the main point of the issue
which has to follow under investigation.
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