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Watson vs Watson OIEM  Guvcn o WAR

Dr. John H. Watson Dr. James Dewey Watson

Investigator —
: & Cofounder of the modern biology
literary character
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1952 - King’s College in London — DNA x-ray

structure Major

Function minor ——___

grooves
of DNA

The structure of part of a
DNA double helix
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Nucleus Chromosome

DNA usually occurs as linear chromosomes in eukaryotes, and circular
chromosomes in prokaryotes. The set of chromosomes in a cell makes up
its genome; the human genome has approximately 3 billion base pairs of
DNA arranged into 46 chromosomes. The information carried by DNA is
held in the sequence of pieces of DNA called genes. Transmission of
genetic information in genes is achieved via complementary base pairing.
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Transcription and translation — biological information transfer

In transcription, the codons of a gene
are copied into messenger RNA by RNA
polymerase.

Translation in Proteins

newly born protei

amino acids

large subunit

T7 RNA polymerase (blue)
producing a mRNA (green)
from a DNA template
(orange).
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small subunit

Bioinformatics Group Mittweida 04.07.2015 6



Modern Biology

‘BioInformaties
Group Mittweida

HOCHSCHULE I
MITTWEIDA . .

UNIVERSITY OF '..

APPLIED SCIENCES

Genes and gen products: Proteins — functional units of living cell

ACCGTGCTTACGGGGTACATA
TGGCACGAATGCCCCATGTAT

RNA  TTITTTITTTTITITITITITITIT  ACC GUG CUU ACG GGG UAC AUA

Protein T V L T G Y ik

Sequence — structure - function
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Human Genome Project 2001 B == .

natllhre Nature 409, 860-921 (15 February 2001) |
LU Accepted 9 January 2001

20NN

Initial sequencing and analysis of the human
genome

The first printout of the
human genome to be
presented as a series of books
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Start of the new bioinformatics in the omics era

Data (sequences) high throughput methods  Simulation
» Storage Visualization ontologies
* Integration and organization > Modelling
* Analyses Classifying

e Standardization

_ Interatomics
genomics \,/
T Signal transduction
biblioomics
proteomics
metabolomics transcriptomics

Bioinformatics Group Mittweida 04.07.2015 9
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Cell Cet

Volume 150, Issue 2, 20 July 2012, Pages 389-401

Theory

A Whole-Cell Computational Model Predicts Phenotype from Genotype

Jonathan R. Karr'-#, Jayodita C. Sanghvi® 4, Derek N. Macklin?, Miriam V. Gutschow?, Jared M.
Jacobs?, Benjamin Bolival Jr.2, Nacyra Assad-Garcia®, John |. Glass®, Markus W. Covert® &- &
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Protein-Protein-Interaction prevl.
network TS0
Expression
Clones FLAG-HA

entities = proteins
Affinity Purification

‘

experiments =™ BRI W
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reaction R .YR
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Volume 147, Issue 3,28 October 2011, Pages 690-703

Resource
A Protein Compl k of Drosophil:

uruharsha' ¢, Jean-Franois Rual'-%, Bo Zhai'-*, Julian Mintseris' 4, Pujita Vaidya', Namita
Vaidya', Chapman vid Y. Rhee', Odise Cenaj', Emily McKillip’, Saumini

Yu?, Bayan Parsa®, Joseph W. Carison?, Xiao
en?, Bhaveen Kapadia®, K. VijayRaghavan®, Steven P. Gygi', Susan E. Celniker, Robert A Obar"
& 8 Spyros Atavanis-Tsakonas' & &
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Pubt.'.]ed‘gms PubMed

US Maticnal Library of Medicine
Mational Institutes of Health

Using PubMed
PubMed Quick Start Guide
Full Text Articles

PubMed FAQs

PubMed Tutorials

A\
New and Noteworthy

' PubMed

Advanced Help

PubMed compyfSes more than 24 million citations\or biomedical literature M eS H ( M ed ica | S u bj ect H ea d i ngS) is t h e N LM

B MEDLINE, life'science journals, and online books/Citations may include |

full-text content frofRubMed Central and.patfisher web sites. CO ntrOI Ied Voca b u I a ry t h esa u ru S used for
indexing articles for PubMed.

PubMed Tools More Resources
PubMed Mobile MeSH Database

Single Citation Matcher Journals in NCBI Databases
Batch Citation Matcher Clinical Trials

Clinical Queries E-Utilities (AP
Topic-Specific Queries LinkOut

i

Technics of TextMining

gopubmed .

searching is now sorted!

i

Bioinformatics
Tools

Analyses of the abstract content
[ find * Ontology and semantics

Bioinformatics Group Mittweida 04.07.2015 12
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[ ir "Alzheimer Disease"[mesh]

"?" show abstracts i documents Jgff statistics ﬂ. top author g IC&&ghare H export

2,892 documents found

'y’ Rodent models of neuroinflammation for Alzheimer's disease.

li' Authors: Mazem, Amir, Sankowski, Roman, Bacher, Michael, Al-Abed, Yousef

H Journal: Journal of neuroinflammation (J Neuroinflammation), Viol. 12 (1) 74, 2015

Alzheimer's disease remains incurable, and the failures of current disease-modifying strategies for Alzheimer's disease could be attributed to a lack of in vive models that
recapitulate the underlying etiology of late-onset Alzheimer's disease. The etiology of late-onset Alzheimer's disease is not based on mutations related to amyloid-B (AB) or
tau production which are currently the basis of in vivo models of Alzheimer's disease. It has recently been suggested that mechanisms like chronic neurcinflammation may
occur prior to amyloid-f and tau pathologies in late-onset Alzheimer's disease. The aim of this study is to analyze the characteristics of rodent models of neuroinflammation
in late-onset Alzheimer's disease. Qur search criteria were based on characteristics of an idealistic disease model that should recapitulate causes, symptoms, and lesions
in a chronological order similar to the actual disease. Therefore, a model based on the | ion hypothesis of late-onset Alzheimer's disease should include the following
features: (i) primary chronic neuroinflammation, (i) manifestations of memory and cogn pairment, and (jii) late development of tau and Af pathologies. The following
models fit the pre-defined cniteria: lipopolysaccharide- and Polyl:C-induced models of immune challenge; streptozotocin-, okadaic acid-, and colchicine neurotoxin-induced
neuroinflammation models, as well as interleukin-1p. anti-nerve growth factor and p25 transgenic models. Among these models, streptozotocin, Polyl:C-induced, and p25
neuroinflammation models are compatible with the inflammation hypothesis of Alzheimer's disease.

publffled 25890375 Related Articles Read Full Text

Affiliation: Elmezzi Graduate School of Molecular Medicine, The Feinstein Institute for Medical Research, 350 Community drive, Manhasset, NY, 11030, USA anazem@nshs.edu. Elr
Wikipedia: Zanosar, Transgene, Streptozocin, Lipopolysaccharides, Beaver, Pathology, Pathologies, Okadaic acid, Mutation, Calchicine, Immunity, Alzheimers Disease, Presenile d .
Protein: nerve growth factor

background knowledge in the form of semantic networks
of concept categories (called ontologies or knowledge base)
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Evaluation/
Data . validation
. Storage high throughput methods Simulation
* Integration and organization > Visualization
* Analyses Modelling
e Standardization Big data Classifying
Ontologies
Databases and query languages Statistics

Functional
Analysis
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Application - Diabetes insipidus T
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in the context of systems biology

description of the changes

in signaling pathway by
point mutations based on
energy profiles

Basolateral —— Apical
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Dr. James Dewey Watson

Dr. John H. Watson

Cofounder of the modern biology

Investigator —
literary character
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Classical forensics and digital forensics

crime scene

crime scene

offender |« > victim offender victim

Locard's exchange principle

holds that the perpetrator of a crime will bring
something into the crime scene and leave with
something from it, and that both can be used

‘FQ'SIL as forensic evidence
B~ Dr. Edmond Locard

Forensic Science Inv. Lab
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Classical forensics and digital forensics

. Analyses circumstances of a crime

e Validation
e Evaluation

Physical or digital trace - evidence

* fingerprint —

* DNA traces
* traces of blood and pattern comparison of traces:
.+ Methods for the comparison
e Texts * Definition of similarity
« Short massages * Evaluation of the results
e Chats -

Forensic Science Inv. Lab
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Classical forensics and digital forensics
-With respect to bioinformatics -

Hypothesis

New circumstances

of a crime

hypothesis

Information and . . Evaluation o
experimen o
knowledge e plausibility

bioinformatics Forensics

Model New Dat
ew Data
analysis analyses New data

Modelling :
modelling

. FoSIL
4 “ﬁ"?t A

Forensic Science Inv. Lab
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Classical forensics and digital forensics
-With respect to bioinformatics -

In cases of crime often computers and other data storage media
will be seized or confiscated.

WED LIKE T0 C-ONE YouR

COMPUTER RARD DRIVE ..

~ON SELOND THOUGHTS | cAVT BERR
10 Look

Case-relevant information needs to be separated and extracted
to answer and prove criminalistic questions.

/FoSIL

Forensic Science Inv. Lab
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Classical forensics and digital forensics
-With respect to bioinformatics -

Pre-Process

» text categorization

p separation of case-relevant files

p text extraction/OCR

» modelling of a crime ontology
Main-Process

» syntactic annotation

p semantic annotation
Post-Process

» detection of hidden semantics

! Pre-Process Main-Process Post-Process
: screating analysis corpus ®basic text processing sdetecting hidden semantics
screating crime ontology edetecting secondary contexts
FO?{I) sinstantiating crime ontology

Forensic Science Inv. Lab
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Classical forensics and digital forensics
-With respect to bioinformatics -
Categorization of Forensic Texts

* bootstrapping ML combined with a set of rules
* rules determine the seed documents

Seed
- - .
S Aggregatlc;)'r;: Cat: Invoices
g8 ’ N
H | —— = _m_ V © Rule 1
. W N | e
= DA ‘ Rule 2 |
7"’76”’ L o ..-.i-_

investigator

Train Classifier

]';77()/‘6’

Figure 6: Bootstrapping algorithm for classifying forensic texts. From the texts T},.., a set of seed documents for each category is
acquired using the rules annotated in the taxonomy. This set 1., is used to train one initial weak binary classifier per category.
Subsequently, this classifier is used to classify the remaining texts Ty .maein and store the new labelled documents T, 0
Teut. Finally, the classifier is going to be improved iteratively using T...; until no document is left or no further improvement is

04.07.2015 possible,

Forensic Science Inv. Lab
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Ontologies und Semantics

Why do we need ontologies?

Umeststcue: (@ * they define terms and symbols

— referring to a syntax and an
association network

* prior condition for raising questions

e can support the information
extraction process in different ways

e can support the visualization of

— results

Bilanz A

balance
sheet

FO?{I) e oriented in the Topic Map ISO-standard

e * readable for humans and processable for
Forensic Science Inv. Lab com p Ute rs

04.07.2015 25
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Ontologies und Semantics

Forensische Topic Map

instantiation e @ \ ——
Pe \ ales tax B y
Paul A ;"l:llillsahsheu A
Paul B ;;llels tax T
v |
|
Question Answering System \ =
r/,./'

-
PR
balance sheet_2011.pdf

/FoSIL

Forensic Science Inv. Lab
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O Descriptor (Topic)

O
O

Subject (Topic)
Instance (Topic)

O%DD

Association
Association Role
Occumrence

Reference Value

Topic Name

Name Item

Facet

Facet Value
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Texts — Information extraction

Forensische Topic Map
instantiation

Information Extraction

o

/Template

Forensic Science Inv. Lab

04.07.2015

Treffen
?
o Datum:=« 7—\
Orts—/_
Template

Element Filling

— Template
Relation Named Entity
Recognition
Metadaten: J." author(Franz) ate @5 03. 201’1\
r‘
Ich mich morgen mit
27
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Ontologies und Semantics
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Ontologies und Semantics

8 weeks later

40,000 SMS, .. /

80 evidential SMS from
7suspects found manually

Mona
Mobile Message ANALYZER

8 hours later

20 talks containing 500 SMS incl. 80 evidential 1-2 days manual
SMS from 7suspects are extracted automatically effort

8 Fox 11 OO0 100% Precision und 67% Sensitivity _

04.07.2015 29




Forensic Science Investigation Lab

Ontologies und Semantics

== - SemanTA
Semantic Text ANALYZER

Mobile Message ANALYZER

[———

AVATAR | SONA

A Victim Analysis Toolbox for Anatomic Social Network ANALYZER
Reconstruction

04.07.2015 30
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An ontology is a specification of a conceptualization.

Definition of syntax of terms and symbols in a network of associations

e

Bhet Knowledge 5
Domain [
4 b /
Applications \ 1%
“Things" Relationships Domain ‘u
Functional | 5
Domain ‘%
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Summary et

Bioinformatics and Forensics - How today's Life Science
Technologies can shape the Crime Sciences of tomorrow

forensics

bioinformatics

labudde@hs-mittweida.de www.bioforscher.de

Forensic Science Investigation Lab

Bioinformatics Group Mittweida 04.07.2015

32


mailto:labudde@hs-mittweida.de
http://www.bioforscher.de/

