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HAVE YOU FAILED TO REPRODUCE
T c e AN EXPERIMENT?
Re p rOd u Cl b | I |ty C”SlS |S Most scientists have experienced failure to reproduce results.

partly caused by: ® Someone efse’s @ My own
B Misinterpretation, Ghermisry
B Misunderstanding, Biology
B Incompleteness, and/or s
B Unreadabillity.

Number of respondents from each discipline:
Biology 703, Chemistry 106, Earth and environmental 95, Earth and
Medicine 203, Physics and engineering 236, Other 233 environment

Medicine

Baker, Monya. "1,500 SCIent/sts lift Other
the lid on re7produ01blll "Nature
News 5633.7604 (2016): 452,
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Part of the Reproducibility Problem

B “An article about computational science in a
scientific publication is not the scholarship itself,

it is merely advertising of the scholarship.”

B “The actual scholarship is the complete ... set of
instructions which generated the figures.”

BB David Donoho, 1998
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3 Data Science Applications of Bio Research
Bl 3 Topics Today

BB Molecular Biology

HHl Systems Biology

B H Collective Behaviour
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(Cllmicrocosmans

2. Molecular Biology
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Membrane Generation and Simulation

HBin CELLmicrocosmos 2.2
MembraneEditor (CmME)

M solving the
Lipid Packing Problem

BBl movement along 2-dimensional area
B W shape-based collision detection operates in 3 dimensions
Bl all packing settings are stored in a protocol
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Biochimica et Biophysica Acra. 1021 (1990) 217 226
Elsevier

BBAMEM 74715

D efl n I n g a Improved methods to isolate and subfractionate rat

liver mitochondria.

M e m b ra n e Lipid composition of the inner and outer membrane

Ruud Hovius, Hilde Lambrechts *, Klaas Nicolay and Ben de Kruijff

L] u
O I I l p O S I t I O I I Institute of Molecular Biolegy and Medical Bivtechnology, and Centre for Bi b and Lipid Enzymalagy, University of Utrechr,

Uirechit (The Netherlandsy

iIn CmME oM

nmol phospholipid /mg protein 1110 +£150 (4) :.1-'l-|" Sl o o
Cardiolipin 9 + 2 (4)
Phosphatidylethanolamine 310+ 1.6(6)
Phosphatidylinosttol 99+ 1.7(4)
B. Sommer et al. | Phosphatidylserine 1.0+ 0.3(3)
JCIM 5(51):1165—-82, J Phosphatidylcholine 48 + 5 (7)
2011. Phosphatidylinositol + -serine * 89+ 1.8(6)

Hovius, R. et al.
BBA-Biomembranes
1021(2):217-26,
71990.
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Applied Databases
CmME

B PDB for proteins

B OPM for protein
placement

B PDB TM for
transmembrane
protein placement

M lipid import: various
lipid databases

RCSB PDB  Deposit ~ Search - Visualze - Analyze ~ Download - Leam ~ More
128464 Biological
- - cromolecu tructures
EPLDED s n
PROTEIN DA A BANK Research and Education Adv 00 S wse by A
N F0E @00 pilise (g 6y oo |
A Structural View of Biology March Molecule of the Month

This resource is powered by the Protein Data Bank archive-information about
the 3D shapes of proteins, nucleic acids, and complex assemblies that heips
students and all aspects of and agriculture,
from protein synthesis to health and disease.

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

The RCSB PDB buikds upon the data by creating tools and resources for
research and education in molecular biology, structural biology, computational
biology, and beyond.

UNIVERSITY OF MICHIGAN | COLLEGE OF PHARMACY | LOMIZE GROUP

(OPM)

membranes F—*%— o

Orientations of Proteins in Membranes (OPM) database

Protein CI

Types (3 types) OPM provides spatial arrangements of membrane proteins with
— r lipid bilayer.
Classes (11 classes) espect to the hydrocarbon core of the lipid bilaye:

Superfamilies (477 OPM includes all unique experimental structures of transmembrane

superfamilies; X
pettarmilies) proteins and some peripheral proteins and membrane-active peptides . Z
Families (891 families) (Features). L fg (7é
Species (755 species) A @ NS
cotein i . re00000058B00cbasossssc00e
Locaitzation (24 Each protein is positioned in a lipid bilayer of adjustable thickness by
types) minimizing its transfer energy from water to the membrane (Methods).

All proteins in OPM
(3736 proteins) OPM provides structural classification and sorting according to

different criteria (Classification).

PDBTM: Protein Data Bank of
Transmembrane Proteins

PDBTM version: 2017-06-16 Number of transmembrane proteins: 3227 (alpha: 2848 , beta: 366 all 3 LK £ 1a0s 2 »
)
¥ Home D Sxat
ﬁ Welcome to the PDBTM home page  _sa

[ J— 2 PDBTM type: Tm_Alpha

s PDBTM is the first and up-to-d: protein selection of the Protein Chain(s): A{11]
Data Bank (PDB). PDBTM database is at the Institute of Enzymology by the

2 Protein Bioinformatics Research Group. The PDBTM database was created by
scanning all PDB entries with the TMDET algorithm. You can get more information about PDBTM

| F—r—— in our articles and in the PDBTM manual. If you find PDBTM useful in your research, please cite

¥ our articles (Bioinformatics 20, 2064-2972; Nucleic Acids Research 33 Database Issue, D275-

D278; Nucleic Acids Research 41 Database Issue, D524-D529 )

B Nacimante
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Membranes by Seed
B example from CmME

B using the same
random seed with
the same algorithm
and configuration,
the same membrane
will be generated.

M using different seeds
results in various
models of the same
configuration

Seed: 19

Seed: 21

Seed: 20

Seed: 22

2. Molecular Biology
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Membrane
Simulation

Bl heterogeneous
membrane based
on CmME

B simulated with
Gromacs

2. Molecular Biology
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Multiple Membrane Simulations

B vary random seeds creates multiple MD simulations with
one membrane configuration

B multiple runs can be used to validate the model

B example:

HH a single 100x100 Angstrom2 membrane

HHE 1,000 ns simulation

B M 64 cores on the SCC Konstanz cluster

Bl requires ca. 2 weeks

Bl creates 260 GB of data to be analyzed

M then: analysis and comparison to wet lab evaluations

2. Molecular BlOlOgy Bjérn Sommer, University of Konstanz 14
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_Examples from Systems Biology

7 " ‘ o‘d“’"&’
: % e TG
° 2 o . ot
. & q‘« XN\ @ 0‘$
) .
B A network with 4G%ustatedayout it i’ -

HE Ekatss intdsbzie yeshnwe idBinGe SbiEh80ABma L2009 @001
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Most English Quebec Iran China Israel

speaking country
@ m

Singapore Norway Poland USA and
Canada

-

B Standardized symbols as inspiration
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Three
languages
in one:

B Systems
Biology
Graphical
Notation

Le Noveére
et al.
Nature
Biotech.,
2009

/ Process Description

maps

m

(=]
€«

» temporal courses of
biochemical interactions

(&)
€@

.

N

(=)
D,

W,

@tity Relationsh
maps

ips

oo O ®

» relationships in
which a given
entity
participates,

N

regardless of

K time /

Activity Flow
maps

» information
flow
between
biochemical
entities in

\_ network /
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/ Process Description \ @tity Relationship\s /Activity F|OW\

Three maps maps maps
languages
in one: — — — —
B Systems % %
Biology '
Graphical @D
Notation = 00> G =0 c

B Le Novere

et al.

N_ature

g('%SCh-, » Unambiguous » Unambiguous » Ambiguous
» Mechanistic » Mechanistic » Conceptual
» Sequential » Non-Sequential || » Sequential

G\ S
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Process Description Entity Relationships Activity Flow

Three languages in one:

B Unambiguously describe
biochemical and cellular
events in graphs

B Limited amount of
symbols (~30) 2>
smooth learning curve

B Can graphically represent
quantitative models,
biochemical pathways, at
different granularity levels

Developed since 2006 by
a growing community, part
of COMBINE

£GN
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Repositories StandardS

SBe| « BioPax
BML | Htem

Simulation

SBO L
BGN

Model Editors
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*{%J SynBioHub GSubmt  OAbout < Login or Register

Repositories affiliated to COMBINE standards b7 SynBiofiut

1o view them. SynBioHub also facilitates searching for information about existing useful
parts and designs by combining data from a variety of sources.

nttps://pathwaycommons.org e

Browse Dasign Colectons

nttps://biomodels.net N
nttps://synbiohub.org .
1

ttps://models.physiomeproject.org y

« Services

Pathway Commons

Access and discover data integrated from public pathway and B]OMOde|S @
interactions databases. g

Gownioads

& Compiate Archve 88 132

Tools
Compinenrche Wes

Pathway Commons, a web resource for biological pathway data.

Page size 10 20 50 75 100 - car

- i Sort by  Relevance v
Data Tools FAQ Contact
Models from this branch are

Curation status Search terms: *:*
classified in 3 distinct categories:

Non-curated (7765}
+ metabolic models

 non-metabolic models '
« whole genome metabolism -

Manually curated (653)

Apps
Model format = '
models Siohssron sy ¥
SBML (8411) £ i
Search PCViz Original code (4) ' 3 > ” N \APP16 -1 One can also browse those models : O f,}
MATLAB (Octave) (3) . by organism: ; W O,_
Search the entire collection of pathways Get details about genes and their interactions v v ' o
« list of all organisms - - ;SR
1ene IDs (¢ jlyce T Modellin
Names or gene (D6 (6.0, “glycalysia Q ; : Q 9 Learn more about Path2Models
Approach M r of PP2A inhibition by ARPP-1¢ ual ‘
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(Cllmicrocosmos

5. Collective
Behaviour
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MoveBank in 2017 4000
B over 600 million animal B 4,200

locations studies s
Bl over 1.1 billion B 756taxa “°
measurements from non- @ 5 000 1000
location sensors Contrlbqtors i
B 800 active 2012 2013 2014 2015 2016 2017 2018
800 data feeds 800-
g ol = L‘D
i 400 Em
2
8 200 =
3
) &
2016 2017 2018 M““.'.‘V"EBAN K 2012 2013 2014 2015 2016 2017 2018

2012 2013 2014 201

(%]

P

5. Collective Behaviour Bjorn Sommer, University of Konstanz 24




Py

esearch Questions Bir
ehaviour -

How do birds move wi
the wind?

Who leads a flock?
Where and how do
birds die?

an we predict
disasters based on

H HE H

Publshed Data

i

Weicome to Movebank!

Welcome to Movebank! Movebar is a fise, coline dutabase of arimal 3 hosiod by the Max Planck Institute
for Ornithology. Wo help animel rackig ressarchars igu, e, prolect. ariyzs, and archive the data. Movebank
s a0 indernationsl project with over 11,000 us ecple from ressarch and conservalion Groups arcund the world.

How does Movebank work? Tha animal racking data accessibl
warkd. Thase researchars can choose to make part or all of thei st
rogistared users, or 10 the public

oh Mossbank bakngs to researchees # over the.
réormation and animal tracks visibia 1o omar

Browse existing tracks on Mavebank
Add data 1o Movebank

What is animal tracking? Animal tracking cata heips us understand how Indwiduals and populations move within locst
aruas, migrate across oceans and continents, and evolve through milennia. This information is being usad to address
ervironmartal chubenges such s climate and 'and use change, bindvarsty loss, invashve speces, and the spread of
Infections dissases, Read more.

News

Env-DATA updates: ECMWF back and new MODIS Land products

ECAWF vasi

s aro back, and the fofowing MODIS L and products are aisa naw 3w in Env-DATA

Terra Vegetation ladices 250-m 16-day (MOD13G1 V00%)

Ag

getation Indices 250-m 16-day (MYD13Q1 V005)

The ECMWE weathor raanalyss and Tropical Rantsll Maasiring Mssion (TRMM) data procucts ar temporarty
navailatie for annotation requests through the Env-DATA System. n both cases, updates o ou )
neaded 50 that we can continue 10 access Sles from these souroes 1o complets requosts

Tracking Data

Browse tracking data

o g 7y 8 g.
O"“' ,‘_,80 %
&
_ 08’.____:" . -
Gocgle w102 @
Featured Studies

Migratory Burchell's zebra in northern Botswana

0 Thu, 08282013 - 1927

11 1953, 8 fancm was consiructed n rorhem Bobswang (0 keap domestic besiock sat Fom wik
3 1 1ha Okavango Del, this was an Unforunate daveiopment, becairss 1ha 1ancs
kgad Grassiands, wharo thay went avary year at the start of the Fay 5aason In spring 1o 5pend ha
ing an prosein- and murient.nch grasses. For 36 years, the zebras coud not make this migrasion

woatoes. For

o I acoass.

Movebank: a tool for identifying critical conservation sites

Subrited by 520 on Fr, COV2012 - 1317

Tonth Confierance of the Partios In Borgen, Norway. in November 2011

animal behavior?

Tracking Data Map

movebank.org

‘Community Help Published Data

AT R

Username: *

Next: Accumulated Bird
Data over several years
projected to one year :

Password: *

Log in
Create new account

Request new password

=g j Select 3 Zoom # Options e Link [ GoogleMaps | [ Open Layers
Advanced Search -
\ WLolgane Germany
Map  Satelite - \
Frankfurt v
A s ¥

All Sensor Types

%]

Only studies where | can see data

Search
Search result

Sort by Last Update %]
B v LifeTrack White Stork SWGermany 2013 [n=1] nQ

 Zozu I DER ALS81 (eobs2541), 2017-11-28, [n=269 (1) O, ’

]

France
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< Karamell / DER AL582 (eobs3031) MvEBANK

(Laoesmbourg) Ceska republika
(Czech Republic)

Life of a B e

1z R o 2
) £ R Magyarorszag
uisse 289 710 rm St | n
France Svizzera OF/ b= feesy)
* /switzerand)' -2 555 Slovenija
Raval P (Slovenia)
Name .
Karamell / DER AL582 (eobs3031)
Ciconia ciconia
Description
White Stork female, born 2013 in Radolfzell-BAYhringen (Southern Germany). Siblings Zozu 581) 583) and Eamy ( f Il wa ird chic hatct

2145742
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Data is collected via
GPS sensors

H Differ in timely
resolution

HBHE 2 times 24h, or
B every second

B Usually only
Longitude/Latitude
are recorded —
Altitude is missing

H here: storchs

5. Collective Behaviour
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ICARUS

M International Cooperation for

Animal Research Using Space
Bl Driven by Martin Wikelski et al.
B ICARUS <5-g tags including

A 4#7
s DLR

Space Station

GPS, acceleration and other
sensors, ground-based base w o f
stations and software sup- o %‘ﬂ -
portlng tWO-Way Communlcatlon Grouritation ISS Control Center Operations Center :r}?

Bl Data will be distributed to t g *H
owners Via automated feedS in = " POy ; MT (P i)
Movebank =- Gl 3
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Data is collected via
GPS sensors

B here: storchs

M next:
H B storch & thermals

B After next:

HHEFly with the
storchs in VR!
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Immersive Analytics of
Collective Bird
Behaviour

B Stand at BLS 6
2018 in Konstanz

Bjorn Sommer, University of Konstanz 33
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