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Chapter 1 

General Introduction 



Proteins – the building blocks of life 

“
”



’s 

Figure 1.1.

1



Mass spectrometry-based proteomics 



Figure 1.2.

Analysis of proteomics data  

1



“Minimum eriment (MIAPE)” as a 

“scientific ontologies” or “controlled vocabularies” 



below ‘spectrum 
generation information’ provide annotations rega

f XML’s portability, while mzML, being developed by

1



“data” in a different domain



Figure 1.3.

n bioinformatician’s 

1



Scientific workflows  



Figure 1.4. 
 

1



Scope of the thesis 

the user’s needs.

Chapter 2

Chapter 3



Chapter 4 

Chapter 5 

 

Chapter 6
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Chapter 2 

Scientific Workflows for Bibliometrics 
Arzu Tugce Guler1, Cathelijn J. F. Waaijer2, Magnus Palmblad1 



Abstract 



Introduction 

Scientific workflow managers

Taverna Workbench

2



—

kage “tm”
h as “RTextTools” , “topicmodels”

“wordcloud”

“rworldmap”

A simple example: comparing two authors 

Compare_two_authors

the two authors’ publications. T

XPath



Figure 2.1. Compare_two_authors

color

burly wood brown heliotrope violet
urquoise laser lemon yellow air force blue

import_dictionary

2



Figure 2.2.

e several “years” in a PubMed entry, corresponding t

concatenate_author_names

find_co_authorship

count_words authors’
excluded_terms min_occurrences

sing the “igraph” R package



Tool

cify that a “quadrupole ion trap” was used i
paratus as simply an “ion trap”.

2



Figure 2.3.
— Compare_two_authors

. The ‘‘histogram’’ output is here captured 

red blue



Figure 2.4. Compare_two_authors 

red blue 

Citation analysis 

arXiv

2



ectionality is ignored by specifying ‘dir FALSE’. T
N

N

by “string”, “theory”, and the related terms “M
theory” “supersymmetry” “ele l”, and so on. Using citation analys

—

ms such as “theory”, “model” and “simulation” in the fiel



 

 

 

 

 

  

  

 

 

 

 

Figure 2.5. 
 

(a)

(b) 
(c)
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Connecting to web services and external databases 

the service’s WSDL 

guage (English, “en”) are here hard Text 

constants



 

Figure 2.6.

2



Figure 2.7.

wild 
willow green

medium purple

“animation” package in R



Geographic analysis of publications 

Compare_pubmed_results_geographically

ined as all articles matching “mass spec ometry” in their 

the “animation” 

2



Journal of Medicinal Chemistry

European Journal of Medicinal Chemistry



Figure 2.8. a.

e ‘‘rworldmap’’ 

b.
‘‘

(‘‘2010/01/01’’[Date ‘‘2014/12/31’’[Date ’’ in PubMed, 

2



 

Figure 2.9. a. Compare_two_journals_geographically
map_affiliations

Journal of Medicinal Chemistry
b.

red  green

Journal of Medicinal Chemistry
European Journal of Medicinal Chemistry



Discussion and conclusions 

sers such as the “bib ” packa

CITAN

ral sources, including Elsevier’s Scopus

, e.g. “cocitation” and “bibcoupling”. Clustering or

processing. The “openNLP” R package 
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Automating Bibliometric Analyses Using 
Taverna Scientific Workflows 
Arzu Tugce Guler1, Cathelijn J. F. Waaijer2, Yassene Mohammed1, 
Magnus Palmblad1 
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Introduction 

Scientific workflow managers 

in silico
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e.g.

y whether the inputs are subjected to a “cross product” (all list 
ments in the other input) or a “dot pr uct” 



nce™

b of Science™ Web Services

Getting started: connecting to Europe PMC Web Services 

C is to “build open,

”

ng “Import new services” in the 
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he component’s inputs and 

searchPublications email offset

pageSize queryString resultType synonym queryString

email

pageSize offset

pageSize synonym

resultType

idlist lite core

idlist lite

core

getFulltextXML

searchPublications

results

query

records_to_retrieve

 

citedByCount /resultList/result[citedByCount>0]/pubYear

pubYear
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searchPublications resultList

query

Publication records and citation networks 

ng to the user’s needs
ience™ search provides a

“Citation Report” with two hist

h h

searchPublications getCitations

searchPublications



searchPublications getCitations 

“citation report” for a partic

Figure 3.2. 

build_query

articles_to_retrieve

author_name

searchPublications getCitations

searchPublications

3



pubYear

Flatten_List

draw_histogram ntic) type “integer vector”, as specifie

resented “exactly and mpactly”
s well be passed as “numeric” vectors. The

build_query

author “Jonas Bergquist” (Profe



Figure 3.3. Citation report for an author (“Jonas Berg ist”) generated by the 

searchPublications

getReferences getCitations

getReferences

getCitations

’s ow

combine_and_make_Pajek_file
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combine_and_make_Pajek_file

Write_Text_File draw_graph



searchPublications

Figure 3.4.
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Biomolecular interactions 

getDatabaseLinks

e.g.

P

P

searchPublications

getDatabaseLinks

e.g.

getDatabaseLinks getCitations

3



dbCountList

 searchPublications

e “complex”

getDatabaseLinks

count_frequencies

pageSize

47) and “ mplex” as before ith the “Edge
weighted Spring Embedded” Cytosc

I and being involved in “macrom ing” (as 
well as “protein x remodeling” and “plasma lipoprotein
remodeling”) are h



Figure 3.6. 

3



(the “good cholesterol”) in plasma

offSet

build_query

offSets

build_query

offSets offSet

pageSize

pageSize

getDatabaseLinks
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Discussion 

n ‘speech’ (open 
and as in ‘beer’ (gratis). Taverna’s emphasis on W

is in Java, whereas Galaxy’s is in Python. This is 

found under the “Details” tab in 

“Description” field w inputs and outputs also have an “Example” field 

has “Author” and “Title” 



’s workflow).

Conclusions 
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as having been acquired with “ oelectrospray” (MS:1000397) and others as being 
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know these all qualify as “electrospray ionization” mass spectrometry datasets? This 

ontology. In this case, both the specific “microelectrospray” and “nanoelectros ” 
have a direct “is a” relationship with the more general or parent “electrospray 
ionization”. One can therefore reason that they a ll “electrospray ionization” 
datasets, and hence compatible for this researcher’s defined purpose.
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general vertebrate “Uber anatomy” ontology (UBERON)

Anatomical visualization 

87 paper “Why a Diagram is (Sometimes) Worth Ten Thousand 
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computational more 
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Methods 
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Figure 4.1. 

provided data for “fin”, which is then propagated to the five distinct fin
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Results 



 

Figure 4.2. 

sardh

4



rho

fabp1a

pomca

vtg2

Figure 4.3. 
sardh (a)

protein (b)

 



Figure 4.4. (a)
(b) (c) (d)

Discussion 

4



Conclusions 

Acknowledgments 



References 

et al.
Proceedings of the IJCAI-01 Workshop on Ontologies and 

Information Sharing, August 4-5, 2001, Seattle, USA –
et al.

Nucleic Acids Res. 34 –
et al.

Bioinformatics 29 –
et al.

J. 
Proteome Res. 13 –

Mol. Cell. Proteomics 5 –

Proteomics 10 –

Comp. Funct. Genomics 4 –

J. Biomed. Semantics 4 –

Mamm. 
Genome 26 –

BMC Dev. Biol. 8

J. Biomed. Semantics 5

Front. Genet. 3
et al.

J. Biomed. Semantics 5

Genome Biol. 13

AMIA Annu. Symp. Proc. 2003  –

J. Am. Med. Assoc. 243 –

4



AMIA Annual Symposium Proceedings, November 11-15, 
2006, Washington, DC, USA –

Cogn. Sci. 11 –

et al. Nucleic Acids Res. 44
–

et al. Science
347

et al.
Nature 509 –

et al.
Nucleic Acids Res. 44 –

et al.
Zebrafish 9 –

Bioinformatics 27
–

Davidson, A. J. & Zon, L. I. The ‘definitive’ ’primitive’) 
Oncogene 23 –

Neuroanatomy of the zebrafish brain: a 
topological atlas

Dev. Dyn. 203 –

et al.
BMC Genomics 17

et al.

Proc. Natl. Acad. Sci. U. S. A. 102 –

PLoS Curr. Tree Life 5



J. Integr. 
Bioinform. 5

De Humani Corporis Fabrica Libri Septem.

4



 

 

 

5CHAPTER 5



 

 

Chapter 5 

Metadata–driven Calibration of Mass 
Spectrometry Data  
Arzu Tugce Guler1, Magnus Palmblad1 



Abstract 



–

Introduction 

–

Organization (HUPO) Proteomics Standards Initiative’s controlled vocabulary for 

5



Methods 



–

Figure 5.1. 

5



‘ ’
‘ ’

 Orbitrap                                         (1) 

     FTICR                                   (2) 

     TOF                                                       (3) 

where A, B, and C are the calibration coefficients; f is the frequency; t is the time. 

is chosen according to the ‘mass analyzer type’ or ‘instrument 
type’ parameters. Normally, t

It is possible that the ‘mass 
analyzer type’ is missing, or sometimes even i

‘ ’ is given corre If the ‘mass analyzer type’ 
the ‘instrument type’

dren of ‘instrument type’ and ‘ ass analyzer type’ 



–

 

Figure 5.2. 

t the instrument model is stated as “LTQ Orbitrap 
Elite”, then we use the function for Orbitrap

5



f

m/z 

m/z

A. 

A, f

m/z

(m/z)’ A



–

Results  

5



 

 

 
 

 
Fi

gu
re

 5
.3

. 
a

b
c

d
 

102



–

Discussion and conclusions 

5



Acknowledgments 



–

References 

Proc. Natl. Acad. Sci. U. S. A. 105 –

Anal. Chem. 85 –

J. Am. Soc. Mass Spectrom. 21 –

20, –

Bioinformatics 37

Int. J. Mass Spectrom. 467

et al.
Nat. Biotechnol. 22 –

et al.
Mol. Cell. Proteomics 10

et al.
Database 2013 –

et al.
Mol. Cell. Proteomics 11 –

et al.
Anal. Chem. 91 –

et al.
Biochim. Biophys. Acta - Proteins Proteomics 1844 –

et al.
J. Proteome Res. 16 –

et al.

J. Proteomics 72 –

5



Mol. Syst. Biol. 1

et al. GNU Scientific Library Reference Manual - Third Edition.

Mol. Cell. Proteomics 11

et al.
Int. Arch. Allergy Immunol. 174 –

Anal. 
Chem. 72 –

Anal. Chem. 56 –

Int. J. Mass Spectrom. 195–196 –

J. Am. Soc. 
Mass Spectrom. 21 –

J. Mass Spectrom. 38 –

et al.
Mol. Cell. Proteomics 5 –

et al.
J. Proteome Res. 13 –

et al.

J. Proteome Res. 12 –

et al.
Cell Rep. 16

–



–

 

Proteomics 13 –

Anal. Chem. 74 –

et al.
Proteomics - Clin. 

Appl. 9 –

Nucleic Acids Res.
47 –

et al.
Sci. Data 3 –

5



 

 

 

 

6CHAPTER 6



 

 

Chapter 6 

Discussion 



Mass spectrometry in proteomics 

Mass spectrometry-based proteomics data analysis 



management of existing software, such as “Essential Open Soft for Science”

Automation of data analysis 

t are not readily interoperable with each other’s i
line “shims”. 

6



Chapter 5

Chapter 4

Chapter 5



Chapters 2 and 3

Chapter 5

Chapter 2

Data availability and reusability 
6



Chapter 4 Chapter 

5

Chapters 2 and 3 

Data integration 

Chapter 4

Chapter 5



Future perspectives 

6





References 

et al.
Sci. Data 3 –

et al.
Nat. Methods

17 –

et al.
J. Proteome Res. 18 –

J. Proteome 
Res. 20 –

et al.
Genome Biol. 20

Bioinformatics 35 –

et al.
Zenodo

et al. Int. J. High Perform. Comput. 
Appl. 32 –

J. Data Semant. 1 –

 
Proceedings of the 3rd Workshop on Component-Based High-

Performance Computing, October 16-17, 2008  Karlsruhe, Germany .

et al.
Int. Arch. Allergy Immunol. 174

6



Mol. Cell. Proteomics 11

Mol. Cell. Proteomics 11 –

Scientometrics 68 –

et al.
Nucleic Acids Res. 47 –

Genomics, Proteomics Bioinforma. 13 –

J. Proteome Res. 19 –

‘
Semin. Perinatol. 45

Mol. Cell. Proteomics 18 –

et al.
Cell Syst. 7

et al. ’
OMICS A Journal of Integrative Biology 10

et al.
Bioinformatics 29 –



 

 

 

6



 

 

 

APPENDICES



 

 

Appendices 

Summary 

Nederlandse Samenvatting 

Acknowledgments 

Curriculum Vitae 

PhD Portfolio 

List of Publications 



Summary 

Chapter 1 

Chapter 2

Chapter 3



Chapter 4

Chapter 5

Chapter 6

A



 

Nederlandse Samenvatting 

proteomics

workflows

workflows

workflows

proteomics workflows tools

workflows

Hoofdstuk 1

proteomics

Hoofdstuk 2 workflows

workflows 

Hoofdstuk 3 workflows

124



web services

web services

tools

Hoofdstuk 4

omics

tool

tool 

omics

omics

Hoofdstuk 5

massa’s zijn gekalibreerd met de accurate peptide 

bottom-up proteomics

workflow 

Hoofdstuk 6

A



proteomics

tools

tools

proteomics 



Acknowledgments 

’t have 

’t be there to see it

’s ’ll always cherish

A



’m looking forward

’t ask for 

’t be where I am



Curriculum Vitae 

ğçe Güle

U’s external affairs of

graduation project on “algorithm development for p5 on” 
aduated with a Bachelor’s degree in Computer Engineering from the Faculty of 

e fall of 2010, she started her master’s st

n in Leuven, Belgium. She did her master’s thesis at the Department of Electrical
neering on “computational desc

in the human genome”. In 2013, she graduated with a Master’s

entitled “Intelligent 
Proteomics Data”. Since April 2018, sh
Reit’s Group at – on proteomics of Huntington’s 

A



 



PhD Portfolio 

Courses and certifications 
 

Course & National Exam

Introduction to ‘omics data integratio
Course

Summer School  

Summer School 
 

Workshop

Course

Course

                                                             
Course

                                                       –
Hands-on Training

Short Course

A



Teaching and supervision experience 

Teaching assistant                                                                                                          
“Introduction to Cytoscape” 

 

Lecturer                                                                                                                         
Topic: “Taverna workflows”  

Co-supervisor to two undergrad students
“Splitting tandem MS datasets into molecular classes using machine learning” 

Supervisor to two undergrad students                                                         
“Visualization of gene and protein expression data in spatial context” 

Teaching assistant                                                                                             
“Linux and basic scripting short course”  

Co-supervisor to two undergrad students                                                  
“Barcoding of life using shotgun tandem mass spectrometry”

Poster Presentations

Guler, A. T.  
65th American Society 

for Mass Spectrometry Conference on Mass Spectrometry and Allied Topics

Guler, A. T.
64th American Society for Mass 

Spectrometry Conference on Mass Spectrometry and Allied Topics

Guler, A. T.    Human 
Proteome Organization World Congress



Guler, A. T.
63rd 

American Society of Mass Spectrometry Conference on Mass Spectrometry and Allied 
Topics.

Guler, A. T.
63rd American Society of Mass Spectrometry Conference on Mass 

Spectrometry and Allied Topics. 

Guler, A. T.  
 Dutch Techcentre for Life Sciences on track.

 

Oral Presentations

Guler, A. T.
2nd Annual Danish Bioinformatics 

Conference

Guler, A. T X 
Annual Congress of the European Proteomics Association

Guler, A. T.
 The Information Universe Conference

Guler, A. T., 15th 
International Conference on Scientometrics and Informetric

Guler, A. T. 11th Ardgour Symposium. 

 

A



List of Publications 

Guler, A. T.*

J. Huntington's Dis. 10  
 

Guler, A. T.

Mol. Cell. Proteomics 18   

Guler, A. T.

Journal of 
Proteome Research, 17,  

Guler, A. T.

Genome Biology, 18   

Guler, A. T

International Archives of Allergy and 
Immunology, 174    

Guler, A. T.

 
BMC Genomics, 17

Guler, A. T.
 

Journal of Informetrics, 10, 

Guler, A. T.
Scientometrics, 107









m
et

ad
at

a

pr
ot

eo
m

ic
s

om
ic

s

in
te

gr
a�

on

FA
IR

 p
rin

ci
pl

es
on

to
lo

gi
es

on
lin

e 
re

po
sit

or
ie

s

bi
oi

nf
or

m
a�

cs

re
ca

lib
ra
�o

nnoitazilausiv bi
bl

io
m

et
ric

s

lit
er

at
ur

e

da
ta

m
od

ul
es

m
ul
�o

m
ic

s

op
en

 fo
rm

at
s

ge
no

m
ic

s

in
fo

rm
et

ric
s

co
nt

ro
lle

d 
vo

ca
bu

la
rie

s
co

m
m

un
ity

 st
an

da
rd

s

Intelligent Work�lows for 
Automated Analysis of Mass 

Spectrometry
Proteomics Data

Arzu Tuğçe Güler

based -

	
Intelligent	W

orkflow
s	for	Autom

ated	Analysis	of	M
ass	Spectrom

etry-based	Proteom
ics	D

ata				
	Arzu	Tuğçe	Güler

Invitation

to attend the public defence  
of my dissertation 

on Thursday 7th of April 
at 11.15 h

in Academiegebouw 
Rapenburg 73, Leiden

followed by a reception

Paranymphs:
Linda Switzar

lswitzar@gmail.com

Anton Heemskerk
aam.heemskerk.ah@gmail.com

Arzu Tuğçe Güler
arzutg@gmail.com
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