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= Albert de Roos
PhD in Life Sciences (Nijmegen, 1997)
Laboratory, Computer Research, Text and data mining
Roles in TDM pipeline as contributor and end user

= Goal is to show TDM from a scientist’s perspective
Using state-of-the-art genomics tool (DAVID)
How it is built by the scientific community
How it used by research scientists



A typical research guestion in cancer research

Why are some cells resistant
to chemotherapy?
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Protein p150 as a new
target for multidrug-
resistant cells



DAVID*: From Gene to Disease
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DAVID Gene
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*The Database for Annotation, Visualization and Integrated Discovery (DAVID)

There is too much information to be
analyzed by the individual researcher

Set of tools for investigators to understand
biological meaning behind large list of
genes.

How can | relate the difference in gene
patterns to multidrug cancer resistance



Cell Biology and Bioinformatics
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Next research steps

= Design new experiments based on results using additional tools
and applications

= Write an article or create data sets that becomes part of the
primary source of the used tools

Research

Knowledge ‘

TDM




Demo of DAVID as an Open
Source Genomic Tool Set

Scientist’s view on operational
aspects of Text and Data Mining

Dr. Albert de Roos, 26 March 2015
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Functional Annotation Tool
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DAVID Bioinformatics Resources 6.7
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Pathway:mTOR signaling pathway
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Binding of CTMP to PKBalpha reduces its activity by inhibiting phosphorylation on serine 473 and threonine 308., requlated in platelsts

by collage receptor glvcoprotein VI, Absence of mutations in the pleckstrin homology (PH) domain of protein kinase B (PKESAkE] in

malignant melanoma., Immunchistochemical localization of phosphorvliated AKT/PKE in mulkiple myeloma cells., Akt enhances Mdm2-

mediated ubiguitination and degradation of p53., Identification of 14-3-37eta a3 a protein kingse Bf Akt substrate., Phosphorylation of

HOMZ by Akt and protein binding, IGF-I protects the cells from apoptosis by blocking the activation of caspases, which mav be

responsible for the |oss of FAK and &lt., Akt promotes cell-cvele progression through the mechanisms of phosphorvlation-dependent 14-
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cytoskeletal rearranoement are associated with recruitment of Src and phosphorvlation of p42/44 MAPK and protein kinase B, These dati

indicate that &kt may contribute to tumor-cell proliferation by phosphorvlation and cvtosolic retention of p27(kinl ), thus relieving COKZ

from p27-induced inhibition., Daka show that activabion of protein lkinase B (PEB)/ Akt, contributes to resistance to anbiproliferative signal

and breast cancer progression in part by impairing the nuclear import and action of p27., Data show that cvtoplasmic relocalization of

p27{kipl), secondary to Akt-mediated phosphorylation, inactivates the growth inhibitory properties of p27{kipl) and sustains the

proliferation of breast cancer cells., PECAM-1 involvement through Akb/PKE activation in starvation-induced transendothelial migration of

CD34+Co 44 circulating precursors, data demonstrate that Bho/BOCE pathwav negatively regulates eNOS phosphorvlation throuah

inhibition of protein kinase B (PEB], whereas it downregulates eNOS expression independent of PEEB, chemotherapeutic drugs exhibited

their cvtotoxic effects in part by down-regulating Akt signaling following TRADD expression, We conclude that normal HERG function in

HEKZ223 cells requires basal activity of PEE. Our data represent the first svidence that PKE phosphorylation regulates K(+) channels.,

Decreased phosphorvlation of protein kinase B and erll/erk? in neutrophils from patients with mvelodvsplastic svndrome, This protein

protects HLGD |eukemia cells from TRAIL-induced apoptosis through a mechanism involving ME-kappalB activation and cELIP(L] up-

requlation., our data suggest thak HRG-betal, bound to the ErbB2 ErbB3 heterodimer, in the presence of membrane ER-zlpha, interacts

with and activates PT 3-K/Akt., Increased phosphorylation of this protein was observed in 4431 clonal variants., The protein kinase Akt

induces epithelial mesenchymal transition and promotes enhanced motility and invasivensss of sguamous cell carcinoma lines., ackivatior

of Motchi signaling mediates pS3 Funchion in HPViGE E6 and E7 cell transformation via phosphatidvlinositol{ PIZK)-PB/ Akt pathway, Akt i

activated by adrenomedullin, AKT1 is regulated by JIP1, results sugaest that TEE3 promiotes glucose output from liver under fasting

conditions by binding to and interfering with &kt phosphorvlation in response to residual insulin sianaling, Skt regulates basic heliv-loop
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Abstract

Understanding the requlation of Akt has been of major interest for elucidating the control of normal cellular physiclogy as well as malignant
transformation. The paradigm for activation of Akt involves phosphatidylinositol 3-kinase-dependent membrane localization followed by activating
phosphorylation of Thr-308 and Ser-473 Many of the activating signals for Akt inveolve the stimulation of receptor and non-receptor tyrosine kinases,
and the most potent activator known is the tyrosine phosphatase inhibitor pervanadate, highlighting a possible role for tyrosine phospherylation in the
regulation of the enzyme. [[R1EET i
addition, in SKOV3 ovanan carcinoma cells that exhibit high basal levels of Akt activity, Akt was tyrosine-phosphorylated in the basal state, and this
phosphorylation was further enhanced by both pervanadate and insulin-like growth factor-1. We have used NH(2-erminal sequencing and phosphate
release analysis to directly identify Tyr-474 as the site of tyrosine phosphorylation. Substitution of Tyr-474 with phenylalanine abolished tyrosine
phosphorylation of Akt and resulted in up to 55% inhibition of Akt activation, indicating phosphorylation at Tyr-474 is required for full activation of the
kinase. Cur data identifies a novel regulatory mechanism for this pleictropic enzyme that may be applicable to the AGC family of protein kinases
given the conserved nature of the COOH-terminal hydrophobic motif containing Tyr-474
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Understanding the regulation of Akt has been of major interest for elucidating the
control of normal cellular physiology as well as malignant transformation. The
paradigm for activation of Akt involves phosphatidylinositol 3-kinase-dependent
membrane localization followed by activating phosphorylation of Thr-308 and
Ser—-473, Many of the activating signals for Akt involve the stimulation of recepror
and non-receptor tyrosine kinases, and the most potent activator known is the
tyrosing phosphatase inhibitor pervanadate, highlighting a possible role for
tyrosine phosphorylation in the regulation of the enzyme. In this study we show
that activation of Akt by pervanadate or serum is associated with tyrosine
phosphorylation of Akt. In addition, in SKOWV3 ovarian carcinoma cells that exhibit
high basal levels of Akt activity, Akt was tyrosine-phosphorylated in the basal
state, and this phosphorylation was further enhanced by both pervanadate and All Versions of this Article:
insulin-like growth factor-1. We have used NHa-terminal sequencing and M203387200v1
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