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e Finished my master’s in
June and became a Ph. D.
student in July

e Collaborating with
epidemiology researchers
at the Dept. of Community
Medicine

 I'm not a biologist. Sorry



Norwegian Women and Cancer
NOWAC

 |dentify relationships between lifestyle and risk of cancer
* Ongoing study since the early nineties

e Lots of data: Over 60 000 blood samples and 800 biopsies
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e Lots of data: Over 60 000 blood samples and 800 biopsies



Background and Motivation

* Need a fast and interactive way of looking at many biological
processes

* Manually collecting information from different databases is tedious
and boring

e Researchers should focus on what they do best



KVIK

* Integrates pathways and other information from KEGG together with
data from the NOWAC study

 Makes it accessible through a web application that you can use on
any device
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Demo <« e

Kvik Home About Browser

Welcome!

Kvik is an interactive system for exploring the dynamics of carcinogenesis through integrated studies of biological
pathways and genomic data. It provides researchers with a lightweight web application for navigating through
biological pathways from the KEGG database integrated with genomic data from the Norwegian \WWomen and
Cancer (NOWAC) postgenome biobank.

To explore pathways and genomic data, click the start button below.
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What's under the hood?

= <Vik Browser In your web erWS?r’ lightweight
application

Data storage
— Kvik Servers Information retrieval
Statistical analyses

KEGG

|
In Japan! Databases




KEGG: Kyoto Encyclopedia of Genes and
Genomes
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KEGG: Kyoto Encyclopedia of Genes and
Genomes

KEGG PATHWAY

KEGG GENES



KEGG

e Two options for retrieving data
e Expensive FTP-licence

e Free REST API
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&« C' | www.kegg.jp/dbget-bin/www_bget?pathway+hsa05130 w B8 » =
K[cc PATHWAY: hsa05130
Help
Entry hsa05130 Pathway
Name Pathogenic Escherichia coli infection - Homo sapiens (human)

Description|Enteropathogenic E. coli (EPEC) and enterohemorrhagic E. coli
(EHEC) are closely related pathogenic strains of Escherichia coli.
The hallmark of EPEC/EHEC infections [DS:H00278 H00277] is
induction of attaching and effacing (A/E) lesions that damage
intestinal epithelial cells. The capacity to form A/E lesions is
encoded mainly by the locus of enterocyte effacement (LEE)
pathogenicity island. Tir, Map, EspF, EspG are known LEE-encoded
effector proteins secreted via the type III secretion system,
which is also LEE-encoded, into the host cell. EPEC and EHEC Tir's
link the extracellular bacterium to the cell cytoskeleton. Map and
EspF are involved in mitochondrion membrane permeabilization. EspG
interacts with tubulins and stimulates microtubule
destabilization. LEE-encoded adhesin or intimin (Eae) is exported
via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two
potential host cell-carried intimin receptors, betal integrin
(ITGB1) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like
toxin (Stx). Stx cleaves ribosomal RNA, thereby disrupting protein
synthesis and killing the intoxicated epithelial or endothelial
cells.

Class Human Diseases; Infectious diseases
BRITE hierarchy

Pathway map|hsa05130 Pathogenic Escherichia coli infection

D i
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PATHWAY: hsa05130
Help

Entry

hsa05130 Pathway

Name

Pathogenic Escherichia coli infection - Homo sapiens (human)

Description

Enteropathogenic E. coli (EPEC) and enterohemorrhagic E. coli
(EHEC) are closely related pathogenic strains of Escherichia coli.
The hallmark of EPEC/EHEC infections [DS:H00278 H00277] is
induction of attaching and effacing (A/E) lesions that damage
intestinal epithelial cells. The capacity to form A/E lesions is
encoded mainly by the locus of enterocyte effacement (LEE)
pathogenicity island. Tir, Map, EspF, EspG are known LEE-encoded
effector proteins secreted via the type III secretion system,
which is also LEE-encoded, into the host cell. EPEC and EHEC Tir's
link the extracellular bacterium to the cell cytoskeleton. Map and
EspF are involved in mitochondrion membrane permeabilization. EspG
interacts with tubulins and stimulates microtubule
destabilization. LEE-encoded adhesin or intimin (Eae) is exported
via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two
potential host cell-carried intimin receptors, betal integrin
(ITGB1) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like
toxin (Stx). Stx cleaves ribosomal RNA, thereby disrupting protein
synthesis and killing the intoxicated epithelial or endothelial
cells.

Class

Human Diseases; Infectious diseases
BRITE hierarchy

Pathway map

hsa05130 Pathogenic Escherichia coli infection
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effector proteins secreted via the type III secretion system,
which is also LEE-encoded, into the host cell. EPEC and EHEC Tir's
link the extracellular bacterium to the cell cytoskeleton. Map and
EspF are involved in mitochondrion membrane permeabilization. EspG
interacts with tubulins and stimulates microtubule
destabilization. LEE-encoded adhesin or intimin (Eae) is exported
via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two
potential host cell-carried intimin receptors, betal integrin
(ITGB1) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like
toxin (Stx). Stx cleaves ribosomal RNA, thereby disrupting protein
synthesis and killing the intoxicated epithelial or endothelial
cells.
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ENTRY hsa05130 Pathway

NAME Pathogenic Escherichia coli infection - Homo sapiens (human)

DESCRIPTION Enteropathogenic E. coli (EPEC) and enterohemorrhagic E. coli (EHEC) are closely
related pathogenic strains of Escherichia coli. The hallmark of EPEC/EHEC infections
[DS:H00278 H00277] is induction of attaching and effacing (A/E) lesions that damage
intestinal epithelial cells. The capacity to form A/E lesions is encoded mainly by the locus
of enterocyte effacement (LEE) pathogenicity island. Tir, Map, EspF, EspG are known LEE-
encoded effector proteins secreted via the type III secretion system, which is also LEE-
encoded, into the host cell. EPEC and EHEC Tir's link the extracellular bacterium to the cell
cytoskeleton. Map and EspF are involved in mitochondrion membrane permeabilization. EspG
interacts with tubulins and stimulates microtubule destabilization. LEE-encoded adhesin or
intimin (Eae) is exported via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two potential host cell-carried intimin
receptors, betal integrin (ITGB1l) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like toxin (Stx). Stx cleaves
ribosomal RNA, thereby disrupting protein synthesis and killing the intoxicated epithelial or
endothelial cells.

CLASS Human Diseases; Infectious diseases

PATHWAY_ MAP hsa05130 Pathogenic Escherichia coli infection

DISEASE H00277 Enterohemorrhagic Escherichia coli (EHEC) infection
H00278 Enteropathogenic Escherichia coli (EPEC) infection

ORGANISM Homo sapiens (human) [GN:hsa]

GENE 7100 TLR5; toll-like receptor 5 [KO:K10168]

929 CD14; CD14 molecule [KO:K04391]

7099 TLR4; toll-like receptor 4 [KO:K10160]

23643 1LY96; lymphocyte antigen 96 [KO:K05400]

10376 TUBALB; tubulin, alpha 1b [KO:K07374]

7277 TUBA4A; tubulin, alpha 4a [KO:K07374]

7278 TUBA3C; tubulin, alpha 3c [KO:K07374]

7846 TUBAlA; tubulin, alpha la [KO:K07374]

84790 TUBALlC; tubulin, alpha 1lc [KO:K07374]

51807 TUBAS8; tubulin, alpha 8 [KO:K07374]

112714 TUBA3E; tubulin, alpha 3e [KO:K07374]

113457 TUBA3D; tubulin, alpha 3d [KO:K07374]

79861 TUBAL3; tubulin, alpha-like 3 [KO:K07374]
84617 TUBB6; tubulin, beta 6 class V [KO:K07375]
203068 TUBB; tubulin, beta class I [KO:K07375]

81027 TUBB1l; tubulin, beta 1 class VI [KO:K07375]
7280 TUBB2A; tubulin, beta 2A class IIa [KO:K07375]
10381 TUBB3; tubulin, beta 3 class III [KO:K07375]
10382 TUBB4A; tubulin, beta 4A class IVa [KO:K07375]
347688 TUBB8; tubulin, beta 8 class VIII [KO:K07375]

rest.kegg.jp/get/hsa05130
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K[cc Homo sapiens (human): 7100

Help

Entry 7100 CDS T01001
Gene name TLR5, MELIOS, SLEBl, TIL3

Definition [toll-like receptor 5
Orthology [(K10168 toll-like receptor 5
Organism hsa Homo sapiens (human)

Pathway hsa04620 Toll-like receptor signaling pathway
hsa05130 Pathogenic Escherichia coli infection
hsa05132 Salmonella infection

hsa05134 Legionellosis

hsa05321 Inflammatory bowel disease (IBD)

Disease H00080 Systemic lupus erythematosus
Drug target|Other: D10368
Brite KEGG Orthology (KO) [BR:hsa00001]

Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLR5)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD)
7100 (TLR5)
Infectious diseases
05130 Pathogenic Escherichia coli infection
7100 (TLR5)
05132 Salmonella infection
7100 (TLR5)
05134 Legionellosis
7100 (TLRS5)

BRITE hierarchy

SSDB Ortholog | Paralog GFIT

Motif Pfam: LRR_8 TIR LRR 4 LRR_1 LRR 5 TIR 2 LRR_7 LRRCT

MAtif
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Help

Entry 7100 CDS T01001

Gene name TLR5, MELIOS, SLEBl, TIL3

Definition [toll-like receptor 5

Orthology [K10168 toll-like receptor 5

Organism hsa Homo sapiens (human)

Pathway hsa04620 Toll-like receptor signaling pathway
hsa05130 Pathogenic Escherichia coli infection
hsa05132 Salmonella infection

hsa05134 Legionellosis

hsa05321 Inflammatory bowel disease (IBD)

Disease H00080 Systemic lupus erythematosus
Drug target|Other: D10368
Brite KEGG Orthology (KO) [BR:hsa00001]

Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLRS5)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD)
7100 (TLR5)
Infectious diseases
05130 Pathogenic Escherichia coli infection
7100 (TLR5)
05132 Salmonella infection
7100 (TLR5)
05134 Legionellosis
7100 (TLR5)

BRITE hierarchy

SSDB Ortholog | Paralog GFIT

Motif Pfam: LRR_8 TIR LRR 4 LRR_1 LRR 5 TIR 2 LRR_7 LRRCT

AMAtif

rest.kegg.jp/get/hsa:7100
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| | rest.kegg.jp/get/hsa:7100 X

|| rest.kegg.jp/get/hsa:7100 X

ENTRY

NAME
DEFINITION
ORTHOLOGY
ORGANISM
PATHWAY

DISEASE

7100 CDS T01001

TLR5, MELIOS, SLEB1, TIL3

toll-like receptor 5

K10168 toll-like receptor 5

hsa Homo sapiens (human)

hsa04620 Toll-like receptor signaling pathway
hsa05130 Pathogenic Escherichia coli infection
hsa05132 Salmonella infection

hsa05134 Legionellosis

hsa05321 Inflammatory bowel disease (IBD)
H00080 Systemic lupus erythematosus

DRUG_TARGET Other: D10368

BRITE

POSITION
MOTIF
DBLINKS

STRUCTURE
AASEQ

KEGG Orthology (KO) [BR:hsa00001]
Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLR5)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD)
7100 (TLR5)
Infectious diseases
05130 Pathogenic Escherichia coli infection
7100 (TLR5)
05132 Salmonella infection
7100 (TLR5)
05134 Legionellosis
7100 (TLR5)
1g41l-qg42
Pfam: LRR_8 TIR LRR 4 LRR_1 LRR_5 TIR 2 LRR_7 LRRCT
NCBI-GI: 16751843
NCBI-GeneID: 7100
OMIM: 603031
HGNC: 11851
HPRD: 04326
Ensembl: ENSG00000187554
UniProt: 060602
PDB: 3J0A
858
MGDHLDLLLGVVLMAGPVFGIPSCSFDGRIAFYRFCNLTQVPQVLNTTERLLLSFNYIRT
VTASSFPFLEQLQLLELGSQYTPLTIDKEAFRNLPNLRILDLGSSKIYFLHPDAFQGLFH
LFELRLYFCGLSDAVLKDGYFRNLKALTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSSN

rest.kegg.jp/get/hsa:7100
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 Thereis a lot you can do with it!

e See rest.kegg.jp for more information
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<l
Creation date: May 13, 2014 11:30:29 +0900 (GMT+09:00)
—-—>
v<pathway name="path:hsa05130" org="hsa" number="05130" title="Pathogenic
Escherichia coli infection"
image="http://www.kegg.jp/kegg/pathway/hsa/hsa05130.png"
link="http://www.kegg.jp/kegg-bin/show_pathway?hsa05130">
v<entry id="1" name="path:hsa04810" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04810">
<graphics name="Regulation of actin cytoskeleton" fgcolor="#000000"
bgcolor="#FFFFFF" type="roundrectangle" x="805" y="460" width="119"
height="34"/>
</entry>
v<entry id="2" name="hsa:929" type="gene" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa:929">
<graphics name="CD14" fgcolor="#000000" bgcolor="#BFFFBF" type="rectangle"
x="414" y="315" width="46" height="17"/>
</entry>
v<entry id="3" name="hsa:23643" type="gene" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa:23643">
<graphics name="LY96, ESOP-1, MD-2, MD2, ly-96" fgcolor="#000000"
bgcolor="#BFFFBF" type="rectangle" x="368" y="284" width="46" height="17"/>
</entry>
v<entry id="4" name="path:map02040" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?map02040">
<graphics name="Flagellar assembly" fgcolor="#000000" bgcolor="#FFFFFF"
type="roundrectangle" x="126" y="253" width="113" height="25"/>
</entry>
v<entry id="5" name="path:hsa04520" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04520">
<graphics name="Adherens junction" fgcolor="#000000" bgcolor="#FFFFFF"
type="roundrectangle" x="761" y="975" width="120" height="25"/>
</entry>
v<entry id="6" name="path:hsa04530" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04530">
<araphics name="Tiaht dunction" facolor="#000000" bacolor="#FFFFFF"
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This XML file does not appear to have any style information associated with it. The document tree is
shown below.

v<lo

<pa-t hway name:“path - hsa®5 13@" > Creation date: May 13, 2014 11:30:29 +0900 (GMT+09:00)

-

- —_ -n ”n v<pathway name="path:hsa05130" org="hsa" number="05130" title="Pathogenic
<ent ry ld—l name— path : h Sa®48 14@ (1T > Escherichia coli infection"

image="http://www.kegg.jp/kegg/pathway/hsa/hsa05130.png"
. link="http://www.kegg.jp/kegg-bin/show_pathway?hsa05130">
v<entry id="1" name="path:hsa04810" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04810">
<graphics name="Regulation of actin cytoskeleton" fgcolor="#000000"
bgcolor="#FFFFFF" type="roundrectangle" x="805" y="460" width="119"
[ ] height="34"/>
. . . </entry>
< re -Lat lon ent ry ld 1:1 ent ryld 2:3 - > v<entry id="2" name="hsa:929" type="gene" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa:929">
<graphics name="CD14" fgcolor="#000000" bgcolor="#BFFFBF" type="rectangle"
x="414" y="315" width="46" height="17"/>
</entry>
] v<entry id="3" name="hsa:23643" type="gene" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa:23643">
. <graphics name="LY96, ESOP-1, MD-2, MD2, ly-96" fgcolor="#000000"
bgcolor="#BFFFBF" type="rectangle" x="368" y="284" width="46" height="17"/>
</pat hway> </entry>
v<entry id="4" name="path:map02040" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?map02040">
<graphics name="Flagellar assembly" fgcolor="#000000" bgcolor="#FFFFFF"
type="roundrectangle" x="126" y="253" width="113" height="25"/>
</entry>
v<entry id="5" name="path:hsa04520" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04520">
<graphics name="Adherens junction" fgcolor="#000000" bgcolor="#FFFFFF"
type="roundrectangle" x="761" y="975" width="120" height="25"/>
</entry>
v<entry id="6" name="path:hsa04530" type="map" link="http://www.kegg.jp/dbget-
bin/www_bget?hsa04530">
<aravhics name="Tiaht -dunction" facolor="#000000" bacolor="#FFFFFF"
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Pathway similarity
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€« C [ restkegg.jp/get/hsa:7100 B =
ENTRY 7100 CDs T01001

NAME TLR5, MELIOS, SLEB1, TIL3

DEFINITION toll-like receptor 5
ORTHOLOGY ~ K10168 toll-like receptor 5
ORGANISM  hsa Homo sapiens (human
PATHWAY hsa04620 Toll-like receptor signaling pathway
hsa05130 Pathogenic Escherichia coli infection
hsa05132 Salmonella infection
hsa05134 Legionellosis
hsa05321 Inflammatory bowel disease (IBD
DISEASE H00080 Systemic lupus erythematosus
DRUG_TARGET Other: D10368
BRITE KEGG Orthology (KO) [BR:hsa00001]
Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLRS)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD
7100 (TLRS)
Infectious diseases
05130 Pathogenic Escherichia coli infection

7100 (TLRS)
05132 Salmonella infection
7100 (TLRS)
05134 Legionellosis
7100 (TLRS)

POSITION  1q41-gd2

MOTIF Pfam: LRR_8 TIR LRR 4 LRR 1 LRR 5 TIR 2 LRR_7 LRRCT
DBLINKS NCBI-GI: 16751843
NCBI-GeneID: 7100
OMIM: 603031
HGNC: 11851
HPRD: 04326
Ensembl: ENSG00000187554
UniProt: 060602
STRUCTURE ~ PDB: 3J0A
AASEQ

MGDHLDLLLGVVLMAGPVFGIPSCSFDGRIAFYRFCNLTQVPQVLNTTERLLLSFNYIRT
VTASSFPFLEQLQLLELGSQYTPLTIDKEAFRNLPNLRILDLGSSKIYFLHPDAFQGLFH
LFELRLYFCGLSDAVLKDGYFRNLKALTRLDLSKNQTRSLYLHPSFGKLNSLKSIDFSSN
QIFLVCEHELEPLQGKTLSFFSLAANSL FRNMVLEILDVSGNGWT
DITGNFSNAISKSQAFSLILAHHIMGAGFGFHNIKDPDONTFAGLARSSVRHLDLSHGFV
FSLNSRVFETLKDLKVLNLAYNKINKIADEAFYGLDNLQVLNLSYNLLGELYSSNFYGLP
KVAYIDLQKNHIAIIQDQTFKFLEKLQTLDLRDNALTTIHFIPSIPDIFLSGNKLVTLPK
INLTANLTHLSENRLENLDILYFLLRVPHLOTLILNONRFSSCSGDQTPSENPSLEQLFL,
ENMLQLAWETELCWDVFEGLSHLQVLYLNHNYLNST LRGLSLNSNRLTV
LSHNDLPANLETLDISRNQLLAPNPDVFVSLSVLDITHNKFICECELSTF INWLNHTNVT
IAGPPADIYCVY. FSLSTEG! KSLKFSLFIVCTVTLTLFLMTILTV




Pathway similarity

® ©® | estkeggiplgethsai7ioo x Y
RN C [D rest.kegg.jp/get/hsa:7100

ENTRY 7100 cps T01001
NAME TLRS, MELIOS, SLEB1, TIL3
DEFINITION toll-like receptor 5
ORTHOLOGY ~ K10168 toll-like receptor 5
hsa Homo sapiens (human

DISEASE H00080 Systemic lupus erythematosus
DRUG_TARGET Other: D10368
BRITE KEGG Orthology (KO)
Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLRS)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD)
7100 (TLRS)
Infectious diseases
05130 Pathogenic Escherichia coli infection
7100 (TLR5)
05132 Salmonella infection
7100 (TLRS)
05134 Legionellosis
7100 (TLRS)
POSITION  1qd1-q42
MOTIF Pfam: LRR_8 TIR LRR_4 LRR_1 LRR 5 TIR 2 LRR_7 LRRCT
DBLINKS NCBI-GI: 16751843
NCBI-GeneID: 7100
OMIM: 603031
HGNC: 11851
HPRD: 04326
Ensembl: ENSG00000187554
UniProt: 060602
STRUCTURE PDB: 3J0A

[BR:hsa00001]

AASEQ
MGDHLDLLLGVVLMAGPVFGIPSCSFDGRTAFYRFCNLTQVP SFNYIRT
VTASSFPF! QYTPLTT RNLPNLRILDLGSSKIYFLHPDAFQGLFH
LFELRLYFCGL FRNLKALTRLDLSKNQTRSLYLHPSFGKLNSLKSIDFSSN

IFLV I
DITGNFSNAISKSQAFSLILAHHI FHNI L DLSHGFV

INKT L YGLP
KVAYIDLQKNHIAIIQDQTFKFLEKLQT! TIHFIPSIPDIFLSGNKLVTLPK
INLTANLIHL DILYFLLRVPHLOTLILNONRF:

EGLSHL

LSHNDLPANLEILDISRNOLLAPNPDVFVSLSVLDITHNKF ICECELSTFINWLNHTNVT
TAGPPADIYCVYPDSFSGVSLE! TVCT LTV

® © @ /[ estkego.p/oet/hsa0s130 x Y

€« =>C ‘D rest.kegg.jp/get/hsa05130

ENTRY hsa05130 Pathway
NAME Pathogenic Escherichia coli infection - Homo sapiens (human)

DESCRIPTION Enteropathogenic E. coli (EPEC) and enterohemorrhagic E. coli (EHEC) are closely
related pathogenic strains of Escherichia coli. The hallmark of EPEC/EHEC infections
[DS:H00278 H00277] is induction of attaching and effacing (A/E) lesions that damage
intestinal epithelial cells. The capacity to form A/E lesions is encoded mainly by the locus
of yte eff (LEE) icity island. Tir, Map, EspF, EspG are known LEE-
encoded effector proteins secreted via the type III secretion system, which is also LEE-
encoded, into the host cell. EPEC and EHEC Tir's link the extracellular bacterium to the cell
cytoskeleton. Map and EspF are involved in mi ion ilization. EspG
interacts with tubulins and stimulates microtubule destabilization. LEE-encoded adhesin or
intimin (Eae) is exported via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two potential host cell-carried intimin
receptors, betal integrin (ITGBl) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like toxin (Stx). Stx cleaves
ribosomal RNA, thereby disrupting protein synthesis and killing the intoxicated epithelial or
endothelial cells.

CLASS Human Diseases; Infectious diseases

PATHWAY_MAP hsa05130 Pathogenic Escherichia coli infection

DISEASE H00277 Enterohemorrhagic Escherichia coli (EHEC) infection
H00278 Enteropathogenic Escherichia coli (EPEC) infection
H i hi

ORGANISM




eoce | restkegg.jp/get/hsa:7100 X |\

RN C [D rest.kegg.jp/get/hsa:7100

ENTRY
NAME

DEFINITION
ORTHOLOGY

DISEASE
DRUG_TARGET
BRITE

POSITION
MOTIF
DBLINKS

STRUCTURE
AASEQ

7100 cps T01001
TLRS, MELIOS, SLEB1, TIL3
toll-like receptor 5

K10168 toll-like receptor 5
hsa Homo sapiens (human

H00080 Systemic lupus erythematosus
Other: D10368
KEGG Orthology (KO)
Organismal Systems
Immune system
04620 Toll-like receptor signaling pathway
7100 (TLRS)
Human Diseases
Immune diseases
05321 Inflammatiory bowel disease (IBD)
7100 (TLRS)
Infectious diseases
05130 Pathogenic Escherichia coli infection
7100 (TLR5)
05132 Salmonella infection
7100 (TLRS)
05134 Legionellosis
7100 (TLRS)
1q41-q42
Pfam: LRR_8 TIR LRR_4 LRR_1 LRR 5 TIR 2 LRR_7 LRRCT
NCBI-GI: 16751843
NCBI-GeneID: 7100
OMIM: 603031
HGNC: 11851
HPRD: 04326
Ensembl: ENSG00000187554
UniProt: 060602

[BR:hsa00001]

PDB: 3J0A
858

VVLMAGPVFGIPSCSFDGRIAFYRFCNLTQVP SFNYIRT
VTASSFPF] QYTPLTI! RNLPNLRILDLGSSKIYFLHPDAFQGLFH
LFELRLYFCGL KALTRLDL )IRSLYLHPSFGKLNSLKSIDFSSN
QIFLV I
DITGNFSNAISKSQAFSLILAHHI) FHNI L DLSHGFV

INKI YGLP
KVAYIDLQKNHIAIIQDQTFKFLEKLQT: TIHFIPSIPDIFLSGNKLVTLPK
INLTANLIHL DILYFLLRVPHLQILILNONRF:
EGLSHLC

LSHNDLPANLEILDISRNQLLAPNPDVFVSLSVLDITHNKF ICECELSTFINWLNHTNVT
TAGPPADIYCVYPDSFSGVSLF: IVCT LTV

® © @ /[ estkego.p/oet/hsa0s130 x Y

€« =>C [D rest.kegg.jp/get/hsa05130

Pathway similarity

© © ® | restkeggp/gethsa0sizz x |

> C [D rest.kegg.jp/get/hsa05132 i‘z]

ENTRY hsa05130 Pathway
NAME Pathogenic Escherichia coli infection - Homo sapiens (human)

DESCRIPTION Enteropathogenic E. coli (EPEC) and enterohemorrhagic E. coli (EHEC) are closely
related pathogenic strains of Escherichia coli. The hallmark of EPEC/EHEC infections
[DS:H00278 H00277] is induction of attaching and effacing (A/E) lesions that damage
intestinal epithelial cells. The capacity to form A/E lesions is encoded mainly by the locus
of yte eff (LEE) icity island. Tir, Map, EspF, EspG are known LEE-
encoded effector proteins secreted via the type III secretion system, which is also LEE-
encoded, into the host cell. EPEC and EHEC Tir's link the extracellular bacterium to the cell
cytoskeleton. Map and EspF are involved in mi ion ilization. EspG
interacts with tubulins and stimulates microtubule destabilization. LEE-encoded adhesin or
intimin (Eae) is exported via the general secretory pathway to the periplasm, where it is
inserted into the outer membrane. In addition to Tir, two potential host cell-carried intimin
receptors, betal integrin (ITGBl) and nucleolin (NCL), have so far been identified. The
distinguishing feature of EHEC is the elaboration of Shiga-like toxin (Stx). Stx cleaves
ribosomal RNA, thereby disrupting protein synthesis and killing the intoxicated epithelial or
endothelial cells.

CLASS Human Diseases; Infectious diseases

PATHWAY_MAP hsa05130 Pathogenic Escherichia coli infection

DISEASE H00277 Enterohemorrhagic Escherichia coli (EHEC) infection
H00278 Enteropathogenic Escherichia coli (EPEC) infection
H i hi

ORGANISM

ENTRY hsa05132 Pathway
NAME Salmonella infection - Homo sapiens (human)
DESCRIPTION Salmonella infection usually presents as a self-limiting gastroenteritis or
the more severe typhoid fever and bacteremia. The common disease-causing Salmonella
species in human is a single species, Salmonella enterica, which has numerous serovars.
Following intestinal colonization Salmonella inject effector proteins into
the host cells using a type III secretion system (T3SS), T3SSl. Then a small group of
effector proteins induce rearrangement of the actin cytoskeleton resulting in membrane
ruffles and rapid internalization of the bacteria.The T3SS2 is responsible for
translocating effector proteins that direct Salmonella-containing vacuole (SCV)
maturation. The majority of the bacteria are known to survive and replicate in SCV.
Human Diseases; Infectious diseases
PATHWAY_MAP hsa05132 Salmonella infection
DISEASE HO00111 Typhoid fever
ien: hi




Performance

* Long latency (time to retrieve something) when using the REST API

e Kvik uses caching to reduce this latency



Future work

e Visualize more than one pathway at a time
 Make the web-application capable of handling more than one user

 Making it publicly available at kvik.cs.uit.no



Concluding Remarks

Kvik provides interactive exploration of biological pathways from
KEGG and gene expression data from the NOWAC study

Without any installation or plug-ins, researchers can start exploring
the data instantly

Kvik uses KEGG to provide pathway maps and other information

Open-sourced at github.com/fjukstad/kvik



Pathways on the Display Wall

« At the dept. of Comp. Sci.
we got a wall-sized display
with a 7168x3072
resolution!

e Visualize all the pathways!



UiT

THE ARCTIC
UNIVERSITY
OF NORWAY

Thank you!

Bjorn Fjukstad
bjorn@cs.uit.no

| :

| = =
Kvik — Lead sled dog on Fridtjof Nansen'’s
expedition to the North Pole




