GENE
GENE_359 GENE_253 Disease_23
GENE_105 GENE_255 Disease_9 GENE_327 Disease_47
_892 GENE_349 GENE_608 GENE_386 GENE_688 GENE_828 GENE |
GENE_466 GENE_155 Disease 87 GENE_248 GENE_525

GENE_682

) = Disease_2¢
oees DIS@aS@_0 8o
313 GENE_550 Disease_40GENE_129 GENE_463 GENE_779 GEN
GENE_781 GENE_909 GENE_462 GENE_742 GENE_334 GENE]

GENE_727 GENE_560 GENE_519
Disease_6
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Who uses KNIME @BI? m Boehringer
Why do people use KNIME @ BI ? -

Ingelheim

Computational Computational
Chemistry Biology

Import Workflows Targetreport Data integration Interactive support
for Compound DB for new indication for new indication

DB AlterTable v1

I]cc:gn Integrate data from

- different databases
eracer and ressources to
find targets for a
new indication

” PL/SQL

Compound
DB
e

Frank Dullweber 2



Is KNIME a useful tool to support |m| Boehringer

. Ingelheim
target discovery research? i

Our Goal:

We want to process and visualise information from external ressources ...
a) ...tostructure and group data for colleagues.
b) ...tosupport knowledge generation by a scientist responsible for a new indication.

This presentation:

[ will discuss four use cases during this presentation.
KNIME Networking & Textprocessing is used as a tool.

Frank Dullweber 3



What are the technical prerequisites ?

~ :." Network
Py 10
P & convert
1L Fitter
Mining
:i?VisuaIization
» Metwork Generator
b 7 Optimization
I = Parallel Execution
P 1= Python
+ = Text Processing
[ =3le]
P = Enrichment
> = Transformation
— Preprocessing
= Frequencies

Network Creator = Misc

Viz Output

bject Inserter Connector Viz Input Connector

Sl

e @ o
e (=
Table Creator o) 9 Get network
el netwol

back frem
Cytoscape

Authors as nodes Network
and publications with all
as edges nodes

s:
al..a6
Publications
Pub_A ... Pub_F

Data Processing

Frank Dullweber

KNIME
Plugin
D e g
for
Cytoscape

S

& Cytoscape Desktop (New Session)
Fle Ede v Select Layout Plugins Hslp

BE QAR @ B @yl

-
(l

S —

Boehringer
Ingelheim

Data Visualisation




What are the content-related prerequisites ? |m| Boehringer

Ingelheim

1. Pubmed Query:
“my disease term"[all fields])OR “my
abbreviation”[Title/Abstract])

2. Download results via PubMed
webpage OR load results directly
in KNIME

3. Attention: Each reader has its
advantages and disadvantages !

Document Grabber File Reader XML Reader
[®0e] : :
Read directly from (IS | CI|
PubMed Read downloaded Read downloaded
C5V file XML file

Gene Dictionary

We use our own dictionary with about 2 mio.
entries.

Synonyms and identifiers for 7 species are
mapped to (human) EntrezGenelDs and
(human) StandardGeneNames.

Disease Dictionary

There are several free ressources available:
MeSH, ICD-10,0thers:

http://www.vistainformatics.com:8000/ben_disease_list.html

Real example: About 3700 (20.000) articles were found in PubMed.
These articles are the basis of all the following analyses, but are blinded in this presentation.

Frank Dullweber



Use Case 1: How can we process the information with the |m| Boehringer

Ingelheim

KNIME Labs nodes?

Co-occurences: Generate list of terms
Term co-occurrence

Tags to String Row Filter counter GroupBy Math Formula Sorter
Is = . [ p- B P = =h £ ffx) - - FE -
Text processing: Find interesting terms extract the keep only compute co-occurrences by term pairs Score: desc. by score
NE tags that genes between genes and diseases #doc*#sentence cooc *#title cooc.
Filtering and represent genesand diseases fawors terms that co-occure frequent
Document Grabber Term RecogniticlhoW creatorStemming Frequencies and diseases in the title of many documents
=e > o0
_ _ Tagclouds: Analyse abstracts
Genes (dictionary) as filter: compute
Get abstracts NE:TIME - punctuation marks term frequencies
from PubMed Diseases (dictionary) as - short terms Nominal Value
. R Extract Term TagsRow Filter
SIS =T e DTS 4 Joiner Column MergerGroupBy Extract Top N TermsTag Cloudmage Port Writer
Oscar: chemical entities and keep only -
Abner: biological entities tagged terms -5 N t Lr:" [ £ EE b e g: b ﬁ
and nouns
Diseases = — — Prepare - | G|
and genes use standard by standard tagcloud Generate Write
gene name term tagcloud image

where possible

1. Document Grabber - to get PubMed article
2. Term Recognition - to find terms in articles
3. Postprocessing & Frequencies
4. Data analysis

a. lerm co-occurence counter

b. Tag Cloud

Frank Dullweber



Use Case 1: How can a tagcloud structure information to |m| Boehringer

. Ingelheim
support knowledge generation ? i

,»1his gene is interesting!
I know that a colleague
worked on the target for a
different therapeutic area!“

,No wonder that you
found this gene !“

GENE_914 Diseas

GENE_ GENE_105 GENE_255 Disease_
GENE_892 NENE_349 GENE_608 GENE_38% GENE_688 GENE_828 GENE_915

CENE_466 GENE_155 Disease 87GENE_248 GENE_525
GENE_682

- Diseas
Disease_52 D 6 '
GENE_570 GENE_775 Isea'Se— Disease_
GENE_313 GENE_550 Disease_40GENE_129 GENE_ GENE_779 GENE_ ,Yes! Well known to
GENE_406 GENE_78 NE_909 GENE_462 GENE_742 E_334 GENE_223 me as an expert!
GEN 8 GENE_727 GENE_560 GENE_519 GE :

GENE_197 Disease_6 GENE_812
GENE_405

»,Hey! Why is this disease

mentioned together with my

disease? Please show the
abstracts!

Disease from query ]

Frank Dullweber 7



Use Case 1: What kind of information can be derived from |m| Boehringer

. . Ingelheim
co-occurences of terms in PubMed articles? &

Term co-occurrence

counter GroupBy Math Formula
o B b= Oh [ b= f{x) =
compute co-occurrences by term pairs Score:

#doc*#sentence cooc *#title cooc.
favors terms that co-occure frequent
in the title of Many documents

Term1l Term2 Orig
Document
..... my disease 202 0 24 185 934250
carcinoma my disease 69 0 12 58 52026
obesity 53 0 9 48 20352

* Score = Sentence cooccurence * (1+Title cooccurence) * Orig Document

mentioned together with my »Nowonder!
disease? Please show the
abstracts!*

»,Hey! Why is this disease ]

Frank Dullweber 8



Use Case 2: How can we build a network of authors and

PubMed articles with KNIME?

e

Boehringer
Ingelheim

Purpose of this workflow:

Generate a network with authors as nodes and publications as edges.

Use number of common publication as edge weight.

(Authors with only one publication can be ignored --= members of a working group?)
(Authors with only one connection can be ignored.)

1. Construct a suitable PubMed query
2. Download hits as C5V file

Preparation: Foermat the original PubMed
file

Network mining: Find interesting documents and
authors

Visualise: Use cytoscape

Assign Partition

Authors as nodes &
PubMed articles as
edges in a network

Multi Feature

Viz Output
File Reader Prepare PubMed File Create Network Node Degree Filter Connector
o - .
! - split columns Authors are connected =
- author names with their documents. TR & Cytoscape
Read C5V to upper case Specify the maximum (connected with at least 2
from pubmed - build author set number of authors per authors)
document to consider. A
Network Creator
Object Inserter
Assign Partition
Integer Input ? w B- a
Integer Input

max >
authors  ng of first

Use CSV file from PubMed, not

=
)

Document Grabber node P
2. Review extracted author names (!) i LTI,
3. Insert features like Max.Year, el 3 7% %
Node 98 Node 97

filter authors
of documents
with many authors

#publications, .....

Frank Dullweber

remove authors

Assign I’i:rllllu'l"l"'::‘ISFE“'"=

erter
Be—n Inserter

uthor node
feature

max. year

extract
Reference|

GroupB authors
with only one pub pBY Row Filte
= ok
=9
Node 99 v
include only

authors
from network




Use Case 2: What are the ,,most important® authors for |m| Boehringer

. 1. . Ingelheim
our new indication? ©

~ T V‘ Starting with already known authors ! Who are the key
T opinion leader?

edge width: #publications
node size: betweenness centrality
node color: last year of publication

Shortest Patn Author_842 author_723 author 337 author. 504

6 ® :: @ +-C

Frank Dullweber 10



Use Case 3: We want to visualise the authors together

with all their publications !

Boehringer
I|||I Ingelheim

Work with the largest network

Purpose of this workflow:

. Vlz Output
Generate a network with authors and publications as nodes. Network To Row Analyze ComponentsRow FilteRow To Network  Connector
Possibility to link out to PubMed

1> bE Jf - G e B -—-@
1. Construct a suitable PubMed query
2. Download hits as C5V file =) _ o

Extract subgraphs
Preparation: Format the original PubMed file & generate network

Viz Output
SubGraph ExtraBimw To NetworkConnector

Authors al nnected Table Creator =S
with their documents extract make Cytoscape
Specify the maximu m subgraphs network

number of authors per

documen t to consider.
Extract subgraphs
for

File Reader Prepare PubMed File Create Network

Author X
& Author Y

Publications per year

GroupBy CSV Writer

#publicati Node 195
per year

Authors as nodes & PubMed
articles as nodes in a network

Frank Dullweber

Analyse network
components and find
top10 authors for each
component !

Extract subgraphs for
your already known
authors!

11



Use Case 3: How can we analyse the different components dTh Boehringer

Ingelheim
of the network ? ©

Chunk Loop Start Analyze Network Loop End Sorter L
- gy B
Partition Table Ungroup Row Filter GroupBy Pivoting
analyze each - b
loop over component collect results descending by LS E = I E
all components document and auther count
node types filter nodes no of nodes

(Author/document) per type

Row To Netwark {author/document)
Row Filter Sorter Row Filtdlolumn AggregatoGroupBy

b E— e Il Tk

Joiner
=9 —39 =3 =] 9 Joiner
Authors top ten authors Node 90 Node 91 o ::"
by degree Tt
N zer Joiner — Joiner
Row Filter Sorter Row Filtdlolumn AggregatoGroupBy
Node 97 - -
o £ B > £ [ £ Of 1> £ o
node degree, Node 98 append
hub & atuhority sc J%ocuments top ten docs Node 94 Node 96 the network
node and edge coul t'PlvntIng by degree for further
[ analyses
E e ly
(S
RowlD
o &

#author #publications Top 10 authors Network Network in row

statistics

4089 2279 [Meyer: 30, ....]

45 24 [Smith: 20]

(834 nets altogeher)
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Use Case 3: Which publications are co-authored by the |m| Boehringer

. Ingelheim
»,most important® authors ? i

,Link Out“ mechanisms in Cytoscape
available to show abstracts in a browser window !

Frank Dullweber 13



Use Case 4: Are author with high numbers of publications ||||| Boehringer

. Ingelheim
are the ,,most important“ authors? £

Author_ 2214Auth0r 2218

Author 2442 Author_ 2444 ?
A Uth or_ 2 6 3 Author_2442 Author_2444 Author_2538

Author 264 Author_264
/

= |Author_1048 Author_1048 =
= Author_1186 Jthor uEnor- c
‘§ zuth%r_12216230 Author_1186 <
o= ut Or_ Author_1226 S
S |Author_1267 Author_1230 =
g_ Auth O r‘ l 3 3 9 Author 1238 A thor_ 1339 Author 1345 -lq—")
+H Author_1367 Author_1376 Author_1376 X C:
S Author_A1~11321ﬁ\éJlthor_144 ﬁutthhor_lizé%/-\gut or_ 1461 N
o0 uthor_ u Or
o Author_1559 Author_150] Auihor. 1667 =
ep Author_1617 . ©
<) Author_1894 rar}
(an] Author_1955 =
% 9Author_2072 o
n
S ( Author_2133 g
D
7
L=
&

Author_2702 w27
Author_2781

Author_2787

Author 2808 Author 2961

Author 660 Au

Author 815 At or_ 838 AUthOI‘ 725Author 733
Author_932 Author_934 Author_832 A ithor_880
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Summary |m| Boehringer

Ingelheim

» Networks can integrate your information and can add a new perspective to your
data (,,n0t just tables.

» KNIME Networkmining & Textprocessing can support your work together with
Cytoscape due to the existing algorithmns, but ...

> ...you will have to bring your own dictionaries (,,BYOD).
(Commercial products will include dictionaries - but for a lot of money.)

> Not perfect .... but no big issues, only some minor problems (errors) in
KNIME Labs nodes that were fixed by the developers on a new KNIME version.
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