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Assessment of Genetic Variants and IF;Ilaisso
- : attner
Medical Knowledge Exploration Institut
m Genome Browser Rokos (Curent/ WO A 0.330.30,C. 0291019, G:014/019,T: 024
o Interactive exploration of genetic variants W
- [eHAHTHeHTHeHAHAHEeHAHTHeHA
o ldentify SNP/InDels Amino Acids of + Strand (§'->3', Reading frame 0)
| (o H v H ~ H '+ H
o Distinguish between functional and non-functional variants | Amino Acids of + Strand (53", Reading frame 1)
- - H T H s

o Identify associated diseases harvesting int'l knowledge databases

m Medical Knowledge Cockpit

o Interaction exploration of medical knowledge data sources jf‘,‘,f,‘,f °,°“9“k
o Patient-centered queries ooy I
Diagnosis

non-small cell lung cancer, stage |V

o Analysis medical data in real time

o Links back to primary data sources ) Charite b
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Genome Browser
Tasks and variants

Alignment tasks

m User-configured pipelines
m Parallelization of jobs

m Task scheduling

List of variants

m Chromosome positions

m Associated diseases

m Affected genes

(5 » Tasks » Task #2276

Results for task #2276

Pages: 1 2 3 4 5 6 .

3 » Tasks

Task List

Pagess 1 2 3 4 5 6

64753 (30 rows per page)

23 (30 rows per page)

Statistics: Jobs | Workers

New alignment task

Results

Cost

Chr  Pos Ref Alt Qual Other syndrome disease Name Gene
Severe combined immune interleukin 7
5 35861068 T C 35.80 deficiency receptor IL7R
Hereditary nonautoimmune thyroid
14 81444967 G A 32,80 hyperthyroidism; subclinical stimulating TSHR
hypothyroidism hormene receptor
Crouzon, Pfeiffer, and Apert fibroblast growth
10 123330541 C T 16.90 syndromes factor receptor 2 FGFR2
Waardenburg syndrome;
2 223151465 C T 30.80 craniofacial-deafness-hand paired box gene3  HUP2
syndrome
Hereditary nonautoimmune thyroid
14 81454564 C T 354 hyperthyroidism; subclinical stimulating TSHR
hypothyroidism hormone receptor
!fnsu_lli_n lresis‘_talnLc’z'aj.; Iépodystro periq;(isome
amilial partial L;diabetes me praliferative
3 12352688 c ¢ 698 insulin-resistantl, with acanthosis activated PPARG
nigricans and hypertension receptor, gamma
nuclear receptor
5 176682734 C T 5.46 Sotos Syndrome binding SET NSD1
domain protein 1
Waardend g 5 microphthdalmia—
aardenburg syndrome type 2, associate
3 69883623 c A 354 Tietz syndrome }ranscription MITE
actor

1942578 @\R

327960

333180

276012

274805

1601151

1507363

1377275

Free
Free
Free
Free
Free
Free
Free

Free
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Courses News @ EN ~ @ ) -

Code of Life - When Computer Science Meets GeneticS Dr-Ing. Matthieu-P. Schapranow

B Learnings (@ Discussions ﬁﬁ Progress sas Collab Space Course details @ Announcements Q' Recap a Course Administration™

€£ Hide navigation -‘é'- ~‘¢'— G- -0- -‘Q’- -‘é’- G-
>Syllabus

Test Exercise
>Week 1: History of DNA and nstructions.
core components of cells nstructions:

. These are the instructions for the test.
>Week 2: Processing and

analyzing of genetic data

Discussions

Week 3: Online Q&A and final ‘ P Launch exerdise tool

exams

‘b" This is an ungraded exercise. a 0.0 points




Design IT. Create Knowledge.

ANALYZE @%
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= 200
TRIAL DESIGN  MEDICAL KNOWLEDGE COCKPIT
{} » Tasks
Task List
Pages: 1 2 3 4 5 6 .. 23 (30rows per page)
_ ID Progress Pipeline Results Cost
2218 Completed in 07h06mA47s BWA s 1942578 Free
2265 Complated in 05h54m31s BWA s 327960 Free
2264 Completed in 02h25m56s BWA s 333180 Free
2263 Complsted in 05h22m28s BWA s 276012 Free
2262 @& Completed in 05h17m58s BWA s 274805 Free
2261 Complsted in 14h39m52s BWA s 1601151 Free
- 2260 Completed in 14h59m17s BWA s 1507363 Free
2259 Complsted in 17h34m42s BWA. s 1377275 Free
2258 Completed in 16h31m59s BWA_s 1900591 Free
2257 Completed in 08h21m43s BWA s 1647173 Free
2256 Completed in 08h12m04s BWA s 1698232 Free
2255 Completed in 20n50m50s BWA s 187279 Free
| 2250 Complsted in 10h34mb54s BWA s 2044480 Free
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Design IT. Create Knowledge.

IR 200

TASKS TRIAL DESIGN

{5 » Tasks » Task #2243

Results for task #2243

MEDICAL KNOWLEDGE COCKPIT

ANALYZE
GENOMES

bv Hasso-Plattner-Institut

4

Pages: 1 2 3 4 5 6 71067 (30 rows per page) Statistics: Jobs | Workers
Chr Pos Ref Alt Qual Other syndrome disease Name Gene
5 35871190 G A 82.30 Severe combined immune deficiency interleukin 7 receptor IL7TR

5 35861068 T Cc 7.80 Severe combined immune deficiency interleukin 7 receptor ILTR
2 aessasss T c 695 Deafnoss, autosomal dominant 7, Epsio syndiome Fechiner  myosin, heavy palypepide S, vy
o mwns c @ o 780 Insull resisance ;Ipodystiophy femillparal Liiabeles melivs, — perorisome prolferaive | ppaRo
10 8116241 G GAAAAAARAARA 458 [N O ey o SENSORINEURAL GATA binding protein 3 GATA3
3 2085 i aTi tr.50 [nsuln resisance  Ipodystophy fomiialpart Ldabetes melius, - petoxemepralfeatve  ppaRg
4 55567888 A c 780  Piebald trait e homeiog KT

10 123249057 T c 413 Crouzon, Pfeiffer, and Apert syndromes fbroblast growth factor receptor  pgrR)
10 43585621 T G 21 Hirschsprung disease ret proto-oncogene RET

3 69874515 A G 6.20 Waardenburg syndrome type 2, Tietz syndrome {Paicn;ocarrﬂ}glnn;iaaélaosisocialed MITF
14 81457257 A c 3.54 r};ifgg;ﬁri;arroyi'dr;g%autoimmune hyperthyroidism; subclinical Eggreog(lioftimulating hormone TSHR
3 69845553 A T 58 Waardenburg syndrome type 2, Tietz syndrome {Paicnrsocprrrﬂ}glnn;iaaéla;socialed MITF

7 140454973 G T 1420  Cardio-facio-cutaneous syndrome ggggg“;‘;g”ﬁoﬁgfgg“§1v‘ra‘ BRAF
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TASKS TRIAL DESIGN MEDICAL KNOWLEDGE COCKPIT

/u-:? » Tasks » Task #2243 » Chromosome 5 » Position 35861068

HG19 >> CHRS >> 35,861,058 to 35,861,078 .
Ratios (Current / HG18): A: 0.33/0.30, C: 0.29/0.19, G:0.14/0.19, T-0.24 / 0.30, N: 0.00/ 0.02 Add a Ce” LI ne

35,861,060 35,861,065 35,861,070 35,861,075 —

Base Pairs Please Choose a Cell Line

% - (A0

Amino Acids of + Strand (5'->3', Reading frame 0)

o H v H ~ H o+ H = H ~ H v ]
Amino Acids of + Strand (5'->3', Reading frame 1)

s H v H s H ¢ H

Amino Acids of + Strand (5'->3', Reading frame 2)

}_

c H o H v H v H e H s }

Amino Acids of - Strand (3'->5', Reading frame 2
L — ——
}_

Amino Acids of - Strand (3'->5', Reading frame 1
w_H _©

Amino Acids of - Strand (3'->5', Reading frame 0)

. H o H v H o H e H + H a ]

— Reading frames

35861060 35,861,065 35,861,070 35,861,075
Opposite

Amino Acids of + Strand (5'->3', Reading frame 0)
o H v H ~ H 7 H * H ~ H v ]

Amino Acids of + Strand (5'->3' Readina frame 1)
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Amino Acids of + Strand (5'->3', Reading frame 2)

c H o H v H v H e H s }
Amino Acids of - Strand (3'->5', Reading frame 2
e e T S
Amino Acids of - Strand (3'->5', Reading frame 1
v H o —

Amino Acids of - Strand (3'->5', Reading frame 0)
. H o H v H o H & H 1 H a |
35,861,060 35,861,065 35,861,070 35,861,075

Opposite

Amino Acids of + Strand (5'->3', Reading frame 0)
o H v H ~ H 7 H * H ~ H v ]

Amino Acids of + Strand (5'->3', Reading frame 1)

S H T H rp H P H

L Mutations
Amino Acids of + Strand (5'->3', Reading frame 2)

c H Q H H H H H Q H S

Amino Acids of - Strand (3'->5', Reading frame 2)

-
!
T H . e v ®
.

Amino Acids of - Strand (3'->5', Reading frame 1
w H o

Amino Acids of - Strand (3'->5', Reading frame 0)

| H D H v H D H G H | H Q ]

35,861,060 35,861,065 35,861,070 35,861,075

Gene: 35,856,990 to 35,876,923



Genome Browser
Assessment of variants

Hasso
Plattner
Institut

(i} » Tasks » Task #2276 » Chromosome 5 » Position 35861068

HG19 >> CHRS5 >> 35,861,058 to 35,861,078
Ratios (Current / HG18): A:0.33/0.30,C:0.29/019, G: 0.14/0.19, - 024/ 0.30, N: 0.00 / 0.02

35,861,060 35,861,065 35,861,070 35,861,075
Base Pairs

Amino Acids of + Strand (5'->3', Reading frame 0)

Lo H v H v~ H + H v H ~ H ¢ ]
Amino Acids of + Strand (5'->3', Reading frame 1)

s H 1 H B H P H

Amino Acids of + Strand (5'->3', Reading frame 2)

S—
— T ¢ H o H & H 7 H o« H s
AMSO(-TStrand ](_3['->5', Teadin% v H  H r }

—

Amino Acids of - Strand (3'->5', Reading frame 1
w H o

Amino Acids of - Strand (3'->5', Reading frame 0)

~ H oo H v H o H & H i+ H a )

36,861,060 35,861,065 35,861,070 35,861,078

MUTATION DETAILS FOR
CHR5 AT 35,861,068

DGV

>Pubmed ID: 15286789

> Short description: Twenty samples were
obtained from normal individuals whose DNA are
stored at the Coriell Cell Repository (Camden,
New Jersey) with the following ethnic
representation: 10 European/Caucasian, 4 Native
American, 2 Chinese, 2 Indo-Pakistani, and 2 Sub-
Saharan African. Twelve samples were from fixed
cell pellets of cytogenetically normal individuals
from the Brigham and Women's Cytogenetics
Laboratory and 7 samples from cytogenetically
normal individuals were obtained from the
Hospital for Sick Children.
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Design IT. Create Knowledge.

ANALYZE @%
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bv Hasso-Plattner-Institut

= 200
TRIAL DESIGN  MEDICAL KNOWLEDGE COCKPIT
{} » Tasks
Task List
Pages: 1 2 3 4 5 6 .. 23 (30rows per page)
ID Progress Pipeline Results Cost
2218 Completed in 07h06mA47s BWA s 1942578 Free
2265 Complated in 05h54m31s BWA s 327960 Free
2264 Completed in 02h25m56s BWA s 333180 Free
2263 Complsted in 05h22m28s BWA s 276012 Free
2262 Completed in 05h17m58s BWA s 274805 Free
2261 Complsted in 14h39m52s BWA s 1601151 Free
2260 Completed in 14h59m17s BWA s 1507363 Free
2259 Complsted in 17h34m42s BWA. s 1377275 Free
2258 Completed in 16h31m59s BWA_s 1900591 Free
2257 Completed in 08h21m43s BWA s 1647173 Free
2256 Completed in 08h12m04s BWA s 1698232 Free
2255 Completed in 20n50m50s BWA s 187279 Free
2250

Completed in 10h34mb4s BWA s 2044480 Free
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Design IT. Create Knowledge.

Medical Knowledge Cockpit

Jane Dough

female, 51 years, non-smoker

Enter search terms Search
% How about A2M, AADAC or PIK3CA? Mark

) arkers
é? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i KRAS EGFR BRAF NRAS
0770077 Diagnosis
non-small cell lung cancer, stage IV

' {3} Charité

FEEDBACK
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Enter search terms Search : Jane Dough

female, 51 years, non-smoker
How about A2M, AADAC or PIK3CA?
Markers

ﬁ AADAC  x KRAS EGFR BRAF NRAS

Diagnosis
) non-small cell lung cancer, stage IV

A @ Ch s e
arité

///////////////////////////////////////////////////////////////
Cancer Gene Census [ PubMed Links [ @

_
WW/WW%

Definition I,'_'F @ AADAC

« Human liver arylacetamide deacetylase. Molecular cloning of a novel esterase involved in the metabolic activation of
AADAC arylamine carcinogens with high sequence similarity to hormone-sensitive lipase.

IR

Microsomal arylacetamide deacetylase competes
against the activity of cytosolic arylamine N- 7
acetyltransferase,which catalyzes one of the initial Clinical Trials E’? Exercise Il 0

biotransformation pathways for arylamine and Data Management fo

heterocyclic amine carcinogens(provided by RefSeq, Jul ..
2008) ’ genst ’ K Internal Digital Health, Summ

2017
A2M ' External 29 4

FEEDBACK

;\W\W\\W\W

MIMHTR

Alpha-2-macroglobulin is a protease inhibitor and « Long-Term Extension Study in Subjects With Multiple Sclerosis Who Have Completed Study 205MS301

IRIATAARCA AN AN b ool tmbm bl m 0 e s mrmod T e e mis mE A LING iV TERIFY

N



Medical Knowledge Cockpit

Context-sensitive definitions for search terms

Enter search terms

| How about A2M, AADAC or PIK3CA?

| lung | > | o8neer |

Definition [ ®

BRAF

This gene encodes a protein belonging to the raf/mil family of
serine/threonine protein kinases.

AADAC

Microsomal arylacetamide deacetylase competes against the
activity of cytosolic arylamine N-acetyltransferase,which
catalyzes one of the initial biotransformation pathways for
arylamine and heterocyclic amine carcinogens(provided by
RefSeq, Jul 2008).

'

{2} Charité

~ Jane Dough

female, 51 years, non-smoker

Markers

KRAS EGFR BRAF NRAS
Diagnosis

non-small cell lung cancer, stage IV

Cancer Gene Census [/

BRAF

Somatic tumors

melanoma, colorectal, papillary thyroid, borderline ov, Non

small-cell lung cancer (NSCLC), cholangiocarcinoma, pilocytic

astrocytoma

Hasso
Plattner
Institut

Exercise I

Data Management for
Digital Health, Summer
2017
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Medical Knowledge Cockpit
Latest research papers and clinical trials

Hasso
Plattner
Institut

‘

PubMed Links [/’

BRAF

Complete coding sequence of a human B-raf cDNA and detection of B-raf protein kinase with isozyme specific antibodies
B-raf and a B-raf pseudogene are located on 7q in man

Mutations of the BRAF gene in human cancer

The ins and outs of Raf kinases

Autoregulation of the Raf-1 serine/threonine kinase

Clinical Trials

Internal

External

CEP-32496 in Patients With Advanced Solid Tumors in Phase 1 and Advanced Melanoma and Metastatic Colorectal Cancer in
Phase 2

GSK2141795 and Dabrafenib in Treating Patients With Stage IlIC-IV Cancer

Selumetinib and Akt Inhibitor MK2206 in Treating Patients With Stage Il or Stage IV Melanoma Who Failed Prior Therapy With
Vemurafenib or Dabrafenib

Dabrafenib/Trametinib/Navitoclax In Braf Mutant Melanoma

Vemurafenib, Cetuximab, and Irinotecan in Advanced Solid Cancers

Collapsible list

PublfQed

ClinicalTrials.gov

Exercise I

Data Management for
Digital Health, Summer
2017
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Complement and coagulation cascades

I COAGULATION AND COMPLEMENT CASCADES I
gt
Exirinsic pathway Intrinsic p athway A e pathway Chassical paih Lectin pathway
Ti Contact with Microbe Antigen-antbod: Carbohyrrate
issue famnge adlvemal r‘u nh%eonh-:ﬂnex y Iydza
| v & ¥ I
- o C3H20!
! Rl e S v
I Kallikrein-kinin systerm [F] + Clgrs [MASP12]
¥ A ¥ CH0)EL
CF ] CRIH AT | Kotogel—»0——»{ BifE2 (3 oty [ 5]
- [ o]
3 3 [ Inflasematory medisto ] ¥ | TT-—=
7 Fo_ | regulahon of THE charmels | Inflanaation, } ————»L &3 Lo
T |
| cne|  [FE_I[DEe] b Cb
[ |— | :ICR] Cda
’T?PI F10 Cell adhesion, I — —
| i T i1 . .
F5_|——--—— C3bBb Cdo2a
i | I |{ (C3 convertase) —>[c (C3 convertase)
L ATS | k.
uP&
o T O B v B S - ca > D
PCI ) (Thwombin) IS v } \ chemmoteas
[ EPCR. | Lo Promin | e "
|[a1sT | rry €3 ————®Ch -
OAF I loop Y ot I} Phagocytosis
A2M
[ CbBETh (G5 Ju— o2
J
PARI Anti-inflaronatory responses, vasodilation, I (2 comerse) CHERE i 4
[ [—— incieased endothelil ility, | iy o5 ]
release of Weibel-Palade bodies L £ g
. 0T -7
7 2
.
} ('S
Fibrinolytic system . CcD39
Fiorin : Iexb :
@—‘—'Q————————C——m————hl:m ———————— “—bdsgmg;ﬁgn lt‘hckcnﬁ\m]fax —— = Celllyin
Y S # (e
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Exercise Il Part 2
Systems Medicine Approach for Heart Failure -

]
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Systems Medicine Approach for Heart Failure Hasso

Plattner
Institut

m Systems medicine concept Gene

Protein Cells Tissue Organ Organism

m Biomedical and clinical facts regarding heart failure
m RNA sequencing and differential gene expression analysis

m Clustering of mixed-type data

Data generation In silico model building ~ Experimental verification

0100010100010 v )
0000111100110 W=ty ? g ?
0011001000111 o "
1000100011100 b L 1 &

0011000110000 O/'/O —0

0011000110000 T _}--f::;” . ’

Schmitz, U. and Wolkenhauer, O. "Systems medicine methods and protocols:
methods in molecular biology." (2016).



Biomedical and Clinical Facts oo Proen et
Heart Failure

Data generation In silico model building

0100010100010 —b+ VBT Hac &
0000111100110 @ =at Y
0011001000111 "
1000100011100
0011000110000
0011000110000

Chvenic lick  Difficlty sleeping

at night Jug to Schmitz, U. and Wolkenhauer, O. "Systems medicine methods and protocols:
‘Fm MHFM methods in molecular biology." (2016).

Diastolic

Systolic

Stiff and thick
chambers

Stretched
and thin
~ chambers

35
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RNA Sequencing and
Differential Gene Expression Analysis

= —
,—\\f\/ Input RNA

‘Fragmadun
T ’_-".‘-'--"'.'M Fi
— o — ragmented
B
Convert to cDNA and
add sequencing adapters
———
—_— ==
— DNA
e Library
mRNA
r———— P ———
| T 1 | M T re—
| |
coh!ﬂ‘o—h Nﬂnno‘u
: 3 3 3 ° 3 z : b3
c P OO NOP T I I OOXTOOZTOZIOSZOZRO
™ LKL & - - - - = = - =
222 32%2%23z20Q0003z3z0zz0z0z¢C3z03z

NF ICM/NICM

Gene Protein Cells Tissue Organ Organism

In silico model building ™~ Experimental verification
0100010100010 —b+ V= fac ¢
0000111100110 @t )
0011001000111 -
1000100011100 =

0011000110000 -
0011000110000 RS "

Schmitz, U. and Wolkenhauer, O. "Systems medicine methods and protocols:
methods in molecular biology." (2016).

52.3% variance

p EEEEELL RS 36



Mixed-type Data
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NA
NA

S

PWNNPEENUOREPUDRLWOBSEDREDUN D

Gene Protein Cells Tissue Organ Organism

Q

-

In silico model building

Data generation

Experimental verification

0100010100010 =P

0000111100110 B Z ? ? ?
0011001000111 e

1000100011100 e

0011000110000

0011000110000

Schmitz, U. and Wolkenhauer, O. "Systems medicine methods and protocols:

methods in molecular biology." (2016).
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Clustering of Mixed-type Data

Gene Protein Cells Tissue Organ Organism
(

[*}
”

Data generation In silico model building ~ Experimental verification

0100010100010 = o
0000111100110 ——f®)= a°+,.z.

0011001000111
.‘_‘%

1000100011100
0011000110000
Schmitz, U. and Wolkenhauer, O. "Systems medicine methods and protocols:
methods in molecular biology." (2016).

0011000110000

Original index -2

¥

Converted to rank. 1

v

MNormatized rank ()

I H
b

=

&

=

=

B

th




