et A T P AT B L S A S S A T A T T A g

,E e A R T S A T T B A P L i ST o0 VT :'z,'::.-.".'-é,m-rw:a.-z.e?-.awmﬂwﬂg ’E

g E f well as ot.her similar proteases, CAT3 showed a significant 4

i munegf ﬂ”ds ﬁ é ¢ decrease in the false positive rate. This cost effective and powerful ¢

? ! - feature makes CATS3 an ideal tool for high-throughput screening to

f Mr. Ayyash is pursuing a PhD. Degree at the Weizmann institute, § f identify novel caspase-3 substrates. The: deve?loped .tool, CAT3,

; Department of Biological Chemistry. He holds an M.Sc. in : : was used to screen 13,066 human proteins with assigned gene .1_

:  scientific computing from Birzeit University and B.S. in Biology . . ontology terms. The analyses revealed the presence of many

¢ (major) Medical Technology (minor) from Alquds University, / . potential caspase-3 substrates that are not yet described. The

: Yortind ; § majority of these proteins are involved in signal transduction,

i £ ¢ regulation of cell adhesion, cytoskeleton organization, integrity of

% ¥ /

¢ g Dl La g ¢ £ the nucleus, and development of nerve cells.

. Developing a Powerful in Silico Tool for the Discovery | ’ P

: of Novel Caspase-3 Subtracts: A Preliminary ‘ " Conclusions

% Screening of the Human Proteome i % CATS3 is a powerful tool that is a clear improvement over existing

¢ ¢ similar tools, especially in reducing the false positive rate. Human

. Background . ‘; proteome screening, using CAT3, indicate the presence of a Ifirge ’

¢ Caspases are a family of cysteinyl proteases that regulate apoptosis ¢ number of possible caspase-3 substrates that exceed the anticipated '

¢ and other biological processes. Caspase-3 is considered the central {  figure. In addition to their involvement in various expected
executioner member of this family with a wide range of substrates. “ functions such as cytoskeleton organization, nuclear integrity and :
Identification of caspase-3 cellular targets }ils ancial to galin fur;her } adhcsion,d a larﬁg:h nuglbell" of the prf;:dicted substrates are remarkably E
insights into the cellular mechanisms that have been implicated in ¢ associated with the development of nerve tissues. §
various diseases including cancer, neurodegenerative, and i /
immunodeficiency diseases. To date, over 200 caspase-3 substrates !

. have been identified experimentally. However, many are still ; ?

¢ awaiting discovery. ?

#

/

*  Results : i

:  Here, we describe a powerful bioinformatics tool that can predict ¢ ?

: the presence of caspase-3 cleavage sites in a given protein sequence ; ;

{  using a Position-Specific Scoring Matrix (PSSM) approach. The é ?

i present tool, which we call CAT3, was built using 227 confirmed ¢

¢ caspase-3 substrates that were carefully extracted from the 3 /

¢ literature. Assessing prediction accuracy using 10 fold cross g 5

é validation, our method shows AUC (area under the ROC curve) of E ¢ 2

. 0.94, sensitivity of 88.83%, and specificity of 89.50%. The ability § ¢

E of CATS3 in predicting the precise cleavage site was demonstrated § ;

¢ in comparison to existing state-of-the-art tools. In contrast to other : !

¢ tools which were trained on cleavage sites of various caspases as f _




