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Introduction of participants

® Name

e Study program (semester)
® Bioinformatics experiences
® Research interests

® motivation?

Boas Pucker -
one and likely most important former course developer

® Since 10.2021: Prof. Pucker: Plant Biotechnology and Bioinformatics, TU
Braunschweig

® 2020-2021: Evolution and Diversity, Department of Plant Sciences,
University of Cambridge

® 2019-2020: Molekulare Genetik und Physiologie der Pflanzen, Ruhr-
Universitat Bochum

® 2016-2019: Genetik und Genomik der Pflanzen, Center for
Biotechnology (CeBiTec) & Fakultat fir Biologie, Universitat Bielefeld

® A lot of bioinformatics experiences by now

® \Wants to teach python so that more biologists can benefit from using it
for their own research

® Specialised plant metabolism
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Hanna M. Schilbert

2014-2016: Molecular Biology
Functional and comparative genomics, crops, flavonoid biosynthesis

2016-2018: Genome-based Systems Biology
Bioinformatics, phylogenetic analyses, nutrigenetics/genomics

2018: Visiting student in the Antonio Vidal-Puig lab, Clinical Biochemistry, Cambridge
Molecular nutrition and metabolism, differential gene expression analyses

Since April 2019: PhD student in Genetics and Genomics of Plants
Dry lab: Applied bioinformatics in crops (rapeseed), genomics, transcriptomics, phylogeny
Wet lab: flavonoid biosynthesis, complementation experiments

September 2021 - February 2022: Visiting PhD student in the Glover lab, Evolution and Development, Cambridge

Evolution of transcriptional flavonol biosynthesis regulators in plants
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Katharina Sielemann

2015-2017: Molecular Biology

e Bachelor thesis: “Bioinformatic identification and molecular biological validation of structural genome differences in
Arabidopsis thaliana accessions”

2017-2019: Genome-based Systems Biology

e Master thesis: “Transcriptomics of human genetic cardiomyopathies”

Since January 2020: PhD student in Genetics and Genomics of Plants
e Computational Pangenomics in Plants (sugar beet)

-Genome assemblies, annotation, comparative genomics

January-May 2022: Research stay at SFU, Vancouver

® Prediction if isoforms in long read transcriptomics data
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Bianca Frommer

Sugar Beet

; Liverwort Bittersweet nightshade
(Beta vulgaris) N M.Sc. in . Rgsearch stay Morepo o . lg
( Bioinformatics and University of Verona, Italy, (Marchantia  (Solanum dulcamara)
Genome Research Prof. Nicola Vitulo PO/VQZOFPhG) ‘
Grapevine, R-genes, Gene annotation of the Lo

Gene annotation new grapevine reference
since
2015 September
2017
O, O, O, O,
2017 2020

o L ] ®
B.Sc. in Bioinformatics PhD student Staff Scientist
and Genome Research Genetics & Genomics of Plants, Computational Biology,
Sequence analysis, Grapevine Prof. Dr. Bernd Weisshaar Prof. Dr. Andrea Brautigam
Phylogenetics (Vitis vinifera) Analysis of Vitis rootstock DFG Project DataPlant
genomes
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Dr. Daniela Holtgrawe

Since 2005 Bielefeld University, Faculty of Biology, Teaching & Research
Chair of Genetics and Genomics of Plants / Prof. Dr. Bernd Weisshaar
Research: leading subgroup ,,Crop genomics”

Main species:

sugar beet (Beta vulgaris) rapeseed (Brassica napus)

....arabidopsis and crop wild relatives

e Teaching: e.g. Molekularbiologische Experimente fiir den Schulunterricht; Grundlagen der Genomforschung 2; Projekt- und
Forschungsmodule, Betreuung von Bachelor, Master und Doktorarbeiten
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What we are doing in the subgroup “Crop Genomics”

We study how genes and intergenic regions of genomes contribute to different processes
We use genomic data to study gene expression and protein function on a genome-wide scale

We aim to determine how components (genes/proteins/metabolites..) work together and produce a particular phenotype

(examples)

Identification of disease resistant genes,
Identification of genes (regions) crucial for metabolite and nutrition accumulation,

Unrevealing genotype dependent differences in crop yield and fruit development

Improving and speeding up crop breeding

Gain general knowledge of processes in crop plants



What we are doing in the subgroup “Computational Biology”

We analyse transcriptional responses and transcriptomic data
We identify functions of transcription factors (TF) via network analyses and TF binding sites via DAP-Seq

We study photosynthesis, especially C4 photosynthesis and crassulacean acid metabolism (CAM)

(examples)

Studying CAM plants like Kalanchoe
Network analysis of A. thaliana and C3 and C4 crop plants (tomato, barley and many other crop plants)

Generation of Marchantia polymorpha expression atlas and genome sequence & gene annotation of ecotype BoGa

Gain knowledge of specific interaction and photosynthesis pathways
Identification the function of transcriptional regulators

Application of machine learning algorithms to plant transcriptomics



Languages ARRANGED By Difficulty

A hon’ *
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SEE YOU GUYS ALL
THE WAY OVER THERE.

l

® Open source Programming language
o Well readable, concise programming style i; \%

o Simple syntax (e.g. with similarities to English) Easie Pgthm Hasmu Mal.b::l.ge.
® Designed by Guido van Rossum and published in 1991
® Latest version: python 3.10.2 (February 2022)

e Platform independent

® Pre installed on many PCs
e Can be written in a text editor (.py file), but can be used in an Integrated Development Environment (Pycharm, Netbeans,

Eclipse, Visual Studio)

o Only run ‘python my_file.py’ in a terminal to run a script
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205062 Python Programming for Life Scientists (S) (WiSe 2021/2022)

Inhalt, Kommentar

Scientists in molecular biclogy and genome research are confronted with a very broad range of numerous bicinformatic challenges.
Presentations of example scripts and general concepts in this seminar will enable participants to develop Python scripts to address their own problems.

Practical exercises are perfomed in 205063.

Lehrende

Frau Dr. Daniela Holtgrawe

Frau Prof. Dr. Andrea Brautigam

Herr Prof. Dr. Bernd Weisshaar

Bianca Frommer, Hanna Schilbert, Katharina Sislemann

Termine (= Kalendersicht )

In Stundenplan setzen
Fragen oder Korrekturen?
Termine

Klausuren
Fachzuordnungen

Teilnehmer*innen: 16

Teilnahmebegrenzung: 12

E-Mailverteiler

—m_-

Block

Klausuren

» Keine gefunden

Fachzuordnungen

VOR ORT & ONLINE G1-106

21.03.2022-01.04.2022

ot ueransulum Clstmgen

20-EB_10 Ergdnzungsmodul Biologie 25t seminacl
aﬂésw!mm

Em..ﬁ!f".ﬂ!l

20-EB_5 Ergdnzungsmodul Biologie
20-GBSB-EM Ergdnzungsmodul
20-GBSB-EM_a Erganzungsmodul

205063 Python Programming for Life Scientists (U) (WiSe 2021/2022)

Fachzuordnungen

20-EB_10 Ergdnzungsmodul Biologie 3std. Ubung 1

;mum.m

20-EB_5 Ergdnzungsmodul Biologie
20-GBSB-EM Ergidnzungsmodul

20-GBSB-EM_a Ergénzungsmodul ﬁm!_;ugmm!u.

® TWO week crash course for BEGINNERS

e ,Studienleistungen’ — study requirements:
1. Active participation
2. Documentation
3. Project work and presentation

Studienleistung Studieninformation

Studienleistung Studieninformation

unbenotete Prifungsleistung Studieninformation

unbenotete Prifungsleistung studieninformation

+

Cingen |

Studienleistung Studieninformation
Studienfeistung Studieninformation

Studieninformation

snbenofete Profungsleistung

Studieninformation

e Additional information in the syllabus = organizational framework
e Allimportant documents can be found in the corresponding “Lernraum”
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‘Studienleistungen’ — study requirements

1. Active participation

® Participate! Only those who participate and try to solve the exercises can learn something!

2. Documentation of the learning progress

* Solutions of the exercises + your own notes

* Asimple text file is possible

3. Own programming project + presentation (10-15 min)

* Allocation of a own programming project at the end of the course; work on the project at home; own ideas for
a project can be suggested

submission until 07.04.2022 (Thursday) 1:00 pm
Presentation of the project: 08.04.2022 (Friday) 10:00 am, online via Zoom

Feel free to ask any questions via email: hschilbe@cebitec.uni-bielefeld.de, ksielemann@cebitec.uni-
bielefeld.de, frommer@cebitec.uni-bielefeld.de, dholtgra@cebitec.uni-bielefeld.de



How owm I so Sood
ok this? I've never
written code before)

Learning goals

1. Be able to understand what code is

N

Get to know the basics of Python as one of THE programming
languages in the life sciences

Learn to use Jupyter Notebooks

Be able to find solutions for error messages during programming

Write and understand your own scripts

o ok~ w

Gain experience as to whether programming could play a bigger role in
the further course of one's own (scientific) career
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Contents

* Introduction: Software background (Jupyter notebooks, Python)
e Basics of the Python syntax

oData types, if/else operators, loops, functions

° def print hello world():
“""function prints "hello world! """

print(“hello world!™)
print_hello world() #calling function

hello world!

Hanna Schilbert, Katharina Sielemann, Bianca Frommer, Daniela Holtgrawe -
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ontents

® Parsing files, filtering, exporting, converting

Genbank (.gb)
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>2ccbl00_0001 chromosonsl replication initiation protein

| NN PRCLERLEAEFPPEDVHTWL KPLQAEDRCOS IVLYAPHAF IVEQURERYLPRIREL
LAYFACHGEVALAVGIRPRAP EFL PAPQAVASAZ ARAP TWPT ACHLOSHYTT AN VICRS
NOLGLAAATQAMGK PCORAMPLLLYGS TCLGETHLAF AMCNALRQANPAAKVWY LESEQ
FrSAMIRAI VOIDALLIDOIQF FACKDRT JELF PMT PNALIOCROOT ]
LTCDRYPREVEGLEPRLKSAL AWCL SYN TOPPOF ETRAATVLAXARERGAT I POOVAFL T
L ASKMESNVRDL ECALNT LVARANE TUAS LTVEFAQETLROLLRAQOQAIGIPNIGRTYAD

TIMELCGELREMWERLTRELSE®

*acching 2002  OMA polymerase 131 scbuslt Bets

MAF TLGREAS LIPLAQVVNWYERRQTLPVLANLL WVWNGOL SLTGTDLEVENT SRTMVE
DAGOGET TIPARKLFOLLRAL FOCSEY TVAG TCOKVIVOALRSIF TLAT LPANDE PEVDE
VEATERVAVP CACL KELNERTAFAMAQODVRY YL NGLL FOLRDCL LACVATDGRLALCE
TELERSCSAXRYI IVARKUYTELLRLLEARDROVELEL GRSH IRVIRCOVIF TSKLIDGR
FPOYEAVIPIGADREVKVIREALRASL QRAATLSNEXYROVRVEVSFCOLET SAHNPEGE
EAQEETEADTIVOOLALGFWUNYL LDAL SAL ROEHVY QLA DANS SAL VREASSERSAHY
WoLRLY

>3cchiN0_0083  recombination prote\s F
METADMVCSAPSOAGLGGQAD REMHVARLS [HEL REF EAVEFMPAS TLINLL T GONGACKY
SVLEALHVAY CRSTRGRVRDGL TRQCGOEA EITVIMRERAGDS TERT RRAGLANSGGEW
TOALDCEDVAQLES LCAALAVVTF EPCSHL T SCOGEPRRAF LOWGLFHVEPDFLALWRE
YARALXQPMAL LXDGAGPOML DANDHE LALSGE TLTSARLOYLERLQERLYPVATAIAPS
LGLSALTFAPGRARHEVS LADALL LARERDAQNGY T FOALPCKDALSR
GQAKL TALACLLAQAEDFARE RCENP LHALDOLCS ELDISHDAY IQNLASAPAGULL T4
TELPPCLADAGKTLHRF HVENGQL VPGPLPTDRPRILAS

wacChIB0_8084  DMA gyrase subunit &

N TDEYTTPPTPNCTYDSSKI TVLRGLEAVRKRPCNY I COVHDLT LNV EVVONSYIE
ALAGHADD TYVETHVOCSVAY SONGRCYPYD T-KEECY SMEVIL TYUHACGKFDONS YK
VECLLHGVOV S VENALSEMLNLO L HRDGHHY QL YALCEPQY PLKQLEASTKRCT TLAFK
PAVETFSDVEFHYD] LARSARELSFINSGUK TALTDERGECREDOFHYEGLT RSFVEMLA
QUETPLHPYT ST CERNGLVVOUALOH TOAYQE TAYCF TN I PUKOCE THLACE RGALY
VL SN TOGNGTAXQAK I TL T GOOMREGNIAVLSVEYPDPSF S50 TREKL VS SOVRPAVE
NAF GARLQEF LQENPAEAKAT TCK IVOAAAAREAARKARDL TRAKGALDIAGLPGKLADC
QEXDPALSELF IVECDSA i QAVLPLAGKIL DEMLASDOVETL
TTALGTGICRDEYNPOKLEYHR T TLNTDAOVDGSHIRTLLLTFFYROMPELTERGYIYIG
LAPLYRLNQUKSELYLKDDAALNAY LAS SAVECAALIPASDEMF LTCEALEKLLLLFAGA
KEATARNAMRYOPALLTALIDLAPLOVVOL QARCDVMP TLDALOAVINRGTLGTARYL B
FOPATOSARASLYS VKHMCEEF TOVLPHCAF ESCELAPLAEVALALHGLYRECAQILAG
I NECSHPETSPADAQAMLLEE v QLNETTUNPOTERLLQVRIZOA
IVAADQIFSTLMGDVVEPREDF 1 EDNALKVSNLDL*
sacchine 0685 putative senbrane pretesse
MSAVLAPSPAPVSYPLPPSLRSAYVLGFCTDCL JATGLL LLLSVAGFAVRGF L RSMGEVDA
VWRAQUGS PSPAR EMARL COPGVAVOLL LALYS TATRAVLLY FUARAT PAEQATSRAAL K
RRETHCHTAAVAACVT ML SHL VEVLASALCIKPYP THL PLIETATKQRP LAL WT AVATA
PAYEELL PRRVLF CRLLASCAPSL GVWLSSL TFALWEVPCT SCNOWWATAQLWL VYOGH
GAAF AWML YWRTGTLMAP TLANGINNATALAALYY FGLGH

>xcchif0_0083  putative exported peptidase/protesse
MEVRLLIVEAVLAL TACATT T SPTGANQWOLYT QOQUDKL GALSFAQ T SAKEXYS TOGK
L ONAYVGCVVRA L VADL PPOWRETRNE TAL TVDREANAF AL PGEXVGYNTGIF TVAKTQOQ
LAAVLCHE IGHVESIHEER T TROLGAQTOL G TGALAGRAY (OGARS AVNOVCGNTAQT
VILLPCSRIGE SEADVVGIRL MAGHLE DPAQAVSLMOHMRAA SCHROP WL S THP DPANE
TRELQADVRALJPYYQQARQOGRYPACG*
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Contents

® Create graphics

o Learn to use modules - matplotlib
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Contents

@ Statistics for biological data

® Bioinformatic solutions to real experimental data

®
I8
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® Choose and prepare your own Python programming project

® Feel free to ‘bring’ your own programming challenges!
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Participants need a Google (‘colab’) account!

e Use your existing account or generate a new one!
® Save your password!
® We will need access to Google Drive and Google Colab

® Feel free to ‘bring’ your own programming challenges!

(O What is Colaboratory?

Colaboratory, or "Colab" for short, allows you to write and execute Python in your browser, with

« Jero confliguration reguired
» Free access to GPUs
» Easy sharing

Whether you're a student, a data scientist or an Al researcher, Colab can make your work easier.
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