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A human genome - printed

cutqccatggt;a;ttttaacagaaathtttagggtaaatati
ngnttatr.tgcctttcacagtcacgtggggtgatcttcatttac
.cccgggggtatggcctgcccagCCCCtQCCCccagcagcctcgt

- TT - -~ @ —--3I-Iywvuuyacavayycagrggecgagye
rttttttttttttttttttttttgagaeggagtctcactctqlr

.caccatgtttgccaggctggtctcgaactcccgaccccaqql;
.ccctgtttgctcagtgaatgaggggctgaccttggcattccaqc c
‘tectgactcctcaGTCACTAGAGGATCTTGAAGACCAAAAACK:

aatctaggagctagecaatgcaatcagectcetgatgtacctget
sccccactgtatgaaaggtgggcaggagatggggaaggagecce

\ACTTGAAGGACTGCTGTGTATTTGTAAATAACAAAACTATTGCTG - JEAGCRACGCCTGRCEATS R /F 1 Tl I H T S
'TAACCACAAAACGCCATCGTCGTCAGGGTAAGCTCTGCTCTCTAC AN HsoMOGIOCtIGHTALIRE R R
:ttatttgcacaaatgctgaaaacttattctatctaaattatia baeatotgctectagttettaccatdca eannlddEandonaaancas
[k b e et i Edat i i evetetgtetetonn ¢ aggecacccacceccaccgetcataccactectgetetgectec
:tgagagaggttgagttcagggcaagacagcctgecacacatee e f::zt:z:g::taa:tatgtccttiactgqtttthCatcat:t‘
jgagggccacagtggggacacagagtccageacctgageectes ;::Aca:cttaca:::agzzzzg::?:t:zt::gga::(g’_:zazzza::
jgccccaaagaggcttcaccagcaaaggaactgtgtgtattitas “sssacttcaggagtctgggetactgectgggtteccectaaatgggg:
‘gcccagecectgeccecgacagectegtecceccageatggect
qttgggacctggggagggctctcttcctggcttgcagaaggcaa<
::iz::::;g:ggzztaggatttcagcatgtgaattgggtgggcy
ggcctgtctecagtttgecacatgaccet:
e st spe e
-CﬂﬂtatggtgaaacCc: ::tz:ccttatggatatcattttatt*
mtomtt :;: actaaaaatagaaaaattagt.
Rotottitars, ga gcagagaaatcatgagcataaagtca
i g ccctacaactccatgaggcaagcgcaattctcm
agttcagqgatggggcaqtgacagattttataaaatgn

*ttgtgggcatgcagat,

ggagattgctgattatggat. :
cagag9gctgtgggetc 9 ggatgggccce
ace

Jactt

.aaccgagcctaggggtgacggggagcgacccaagetggeatett
laattaggagataattctaagagttactaaaggatgattLa\L:u
'.gttatttgattgcttctatttggctccgggtgggaggctclg«
'-QCCQCCCtgactgtaatttqqagggctaccctgtqqtccauc
ICchtcccacgatcccaccctccctggaggaccgaqﬂqqaq o
:cccaaagcctgacatagtcagtaccctcaatctctatatctc 3
:gqgaaggccaggaaagccctgggtgacaaggaacttaqqqcccf
lcaagtgtggccacacgcatgcccctactcccctctccctqz .;.u‘ -
.'ct;t:ct:c:tcatgcgggacatat:gc_u:aaaaa::tt:t:gqcct‘:‘«::q:° e
|aqaatggcatgaacccgggagttggagcttgcagtz‘:gtcuq“w d
|catccagggccagctgcacaggttgggcactgcat s
:taacattgattaggcatttaccacaggccagggtccaagcuﬂ'".
naccactccaccgtctgagcagtgaggggthCCQCC

tcagagcagaadce
‘tcacccctagagaggaatcagegggggast -__gmmccqcccf

qgacacagagaAGGGCTCCTGACCCAG \
A TGA NG OO AN TG oA N e A A e C G R GCRT

* Human DNA consists of more than
3 billion base pairs (109 books)

Wellcome Collection
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Source: https://www.imperial.ac.uk/clinical-phenotyping-centre



https://www.imperial.ac.uk/clinical-phenotyping-centre/faqs/
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Data Science

Data Science: developing/applying computer
programs and statistical methods to analyze and
interpret data

Domain Statistics
knowledge
Examples?
Netflix: what movie to make?
. Computer
Booking.com: where would you go next? Sci
cience

H&M: how much discount to make you buy?

https://www.kaggle.com/



https://www.kaggle.com/

Bioinformatics

Bioinformatics: developing/applying computer
programs and statistical methods to analyze and
interpret biological data

Biology Statistics

Examples?

. . H ?
What genetic variant causes disease Computer

, . _ Science
Which protein can be blocked to cure a cancer patient?



Bioinformatics
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Bioinformatics
Applications?



Use case: BRAF mutation in cancer

HIHTHTH

BRAF on Chromosome 7: 140,719,327-140,924,928

15


http://www.ensembl.org/Homo_sapiens/Location/View%3Fdb=core%3Bg=ENSG00000157764%3Br=7:140719327-140924928

BRAF — cDNA sequence

ATGGCGGCGCTGAGCGGTGGCGGTGGTGGCGGCGCGGAGCCGGGCCAGGCTCTGTTCAACGGGGACATGGAGCCCGAGGLLGGLGLC
GGCGCCGGCGCCGCGGCCTCTTCGGCTGCGGACCCTGCCATTCCGGAGGAGGTGTGGAATATCAAACAAATGATTAAGTTGACACAGGAA
CATATAGAGGCCCTATTGGACAAATTTGGTGGGGAGCATAATCCACCATCAATATATCTGGAGGCCTATGAAGAATACACCAGCAAGCTAGAT
GCACTCCAACAAAGAGAACAACAGTTATTGGAATCTCTGGGGAACGGAACTGATTTTTCTGTTTCTAGCTCTGCATCAATGGATACCGTTACA
TCTTCTTCCTCTTCTAGCCTTTCAGTGCTACCTTCATCTCTTTCAGTTTTTCAAAATCCCACAGATGTGGCACGGAGCAACCCCAAGTCACCAC
AAAAACCTATCGTTAGAGTCTTCCTGCCCAACAAACAGAGGACAGTGGTACCTGCAAGGTGTGGAGTTACAGTCCGAGACAGTCTAAAGAA
AGCACTGATGATGAGAGGTCTAATCCCAGAGTGCTGTGCTGTTTACAGAATTCAGGATGGAGAGAAGAAACCAATTGGTTGGGACACTGAT
ATTTCCTGGCTTACTGGAGAAGAATTGCATGTGGAAGTGTTGGAGAATGTTCCACTTACAACACACAACTTTGTACGAAAAACGTTTTTCAC
CTTAGCATTTTGTGACTTTTGTCGAAAGCTGCTTTTCCAGGGTTTCCGCTGTCAAACATGTGGTTATAAATTTCACCAGCGTTGTAGTACAGA
AGTTCCACTGATGTGTGTTAATTATGACCAACTTGATTTGCTGTTTGTCTCCAAGTTCTTTGAACACCACCCAATACCACAGGAAGAGGCGTC
CTTAGCAGAGACTGCCCTAACATCTGGATCATCCCCTTCCGCACCCGCCTCGGACTCTATTGGGCCCCAAATTCTCACCAGTCCGTCTCCTTCA
AAATCCATTCCAATTCCACAGCCCTTCCGACCAGCAGATGAAGATCATCGAAATCAATTTGGGCAACGAGACCGATCCTCATCAGCTCCCAAT
GTGCATATAAACACAATAGAACCTGTCAATATTGATGACTTGATTAGAGACCAAGGATTTCGTGGTGATGGAGGATCAACCACAGGTTTGTCT
GCTACCCCCCCTGCCTCATTACCTGGCTCACTAACTAACGTGAAAGCCTTACAGAAATCTCCAGGACCTCAGCGAGAAAGGAAGTCATCTTC
ATCCTCAGAAGACAGGAATCGAATGAAAACACTTGGTAGACGGGACTCGAGTGATGATTGGGAGATTCCTGATGGGCAGATTACAGTGGG
ACAAAGAATTGGATCTGGATCATTTGGAACAGTCTACAAGGGAAAGTGGCATGGTGATGTGGCAGTGAAAATGTTGAATGTGACAGCACCT
ACACCTCAGCAGTTACAAGCCTTCAAAAATGAAGTAGGAGTACTCAGGAAAACACGACATGTGAATATCCTACTCTTCATGGGCTATTCCACA
AAGCCACAACTGGCTATTGTTACCCAGTGGTGTGAGGGCTCCAGCTTGTATCACCATCTCCATATCATTGAGACCAAATTTGAGATGATCAAA
CTTATAGATATTGCACGACAGACTGCACAGGGCATGGATTACTTACACGCCAAGTCAATCATCCACAGAGACCTCAAGAGTAATAATATATTTC
TTCATGAAGACCTCACAGTAAAAATAGGTGATTTTGGTCTAGCTACAGTGAAATCTCGATGGAGTGGGTCCCATCAGTTTGAACAGTTGTCT
GGATCCATTTTGTGGATGGCACCAGAAGTCATCAGAATGCAAGATAAAAATCCATACAGCTTTCAGTCAGATGTATATGCATTTGGAATTGTT
CTGTATGAATTGATGACTGGACAGTTACCTTATTCAAACATCAACAACAGGGACCAGATAATTTTTATGGTGGGACGAGGATACCTGTCTCCA
GATCTCAGTAAGGTACGGAGTAACTGTCCAAAAGCCATGAAGAGATTAATGGCAGAGTGCCTCAAAAAGAAAAGAGATGAGAGACCACTC
TTTCCCCAAATTCTCGCCTCTATTGAGCTGCTGGCCCGCTCATTGCCAAAAATTCACCGCAGTGCATCAGAACCCTCCTTGAATCGGGCTGGT
TTCCAAACAGAGGATTTTAGTCTATATGCTTGTGCTTCTCCAAAAACACCCATCCAGGCAGGGGGATATGGTGCGTTTCCTGTCCACTGA

= 2301 nucleotides



BRAF — Protein Sequence

MAALSGGGGGGAEPGQALFNGDMEPEAGAGAGAAASSAADPAIPEEVWNIKOMIKLTQEHIEALLDKFGGEHNPPSIYL
EAYEEYTSKLDALQQREQQLLESLGNGTDFSVSSSASMDTVTSSSSSSLSVLPSSLSVFQNPTDVARSNPKSPQKPIVRVFLPN
KQRTVVPARCGVTVRDSLKKALMMRGLIPECCAVYRIQDGEKKPIGWDTDISWLTGEELHVEVLENVPLTTHNFVRKTFFT
LAFCDFCRKLLFQGFRCQTCGYKFHQRCSTEVPLMCVNYDQLDLLFVSKFFEHHPIPQEEASLAETALTSGSSPSAPASDSIGP
QILTSPSPSKSIPIPQPFRPADEDHRNQFGQRDRSSSAPNVHINTIEPVNIDDLIRDQGFRGDGGSTTGLSATPPASLPGSLTN
VKALQKSPGPQRERKSSSSSEDRNRMKTLGRRDSSDDWEIPDGQITVGQRIGSGSFGTVYKGKWHGDVAVKMLNVTAPT
PQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIETKFEMIKLIDIARQTAQGMDYLHAKSIIH
RDLKSNNIFLHEDLTVKIGDFGLATVKSRWSGSHQFEQLSGSILWMAPEVIRMQDKNPYSFQSDVYAFGIVLYELMTGQLPY

SNINNRDQIIFMVGRGYLSPDLSKVRSNCPKAMKRLMAECLKKKRDERPLFPQILASIELLARSLPKIHRSASEPSLNRAGFQT
EDFSLYACASPKTPIQAGGYGAFPVH*

= 767 nucleotides



BRAF — DNA-Protein Sequence

DNA sequence:

Protein sequence:
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BRAF - Protein

B-Raf proto-oncogene, serine/threonine kinase

Function:
Sends signals inside the cell to control cell growth

19



BRAF — cDNA sequence
In cancer patients

ATGGCGGCGCTGAGCGGTGGCGGTGGTGGCGGCGCGGAGCCGGGCCAGGCTCTGTTCAACGGGGACATGGAGCCCGAGGLLGGLGLC
GGCGCCGGCGCCGCGGCCTCTTCGGCTGCGGACCCTGCCATTCCGGAGGAGGTGTGGAATATCAAACAAATGATTAAGTTGACACAGGAA
CATATAGAGGCCCTATTGGACAAATTTGGTGGGGAGCATAATCCACCATCAATATATCTGGAGGCCTATGAAGAATACACCAGCAAGCTAGAT
GCACTCCAACAAAGAGAACAACAGTTATTGGAATCTCTGGGGAACGGAACTGATTTTTCTGTTTCTAGCTCTGCATCAATGGATACCGTTACA
TCTTCTTCCTCTTCTAGCCTTTCAGTGCTACCTTCATCTCTTTCAGTTTTTCAAAATCCCACAGATGTGGCACGGAGCAACCCCAAGTCACCAC
AAAAACCTATCGTTAGAGTCTTCCTGCCCAACAAACAGAGGACAGTGGTACCTGCAAGGTGTGGAGTTACAGTCCGAGACAGTCTAAAGAA
AGCACTGATGATGAGAGGTCTAATCCCAGAGTGCTGTGCTGTTTACAGAATTCAGGATGGAGAGAAGAAACCAATTGGTTGGGACACTGAT
ATTTCCTGGCTTACTGGAGAAGAATTGCATGTGGAAGTGTTGGAGAATGTTCCACTTACAACACACAACTTTGTACGAAAAACGTTTTTCAC
CTTAGCATTTTGTGACTTTTGTCGAAAGCTGCTTTTCCAGGGTTTCCGCTGTCAAACATGTGGTTATAAATTTCACCAGCGTTGTAGTACAGA
AGTTCCACTGATGTGTGTTAATTATGACCAACTTGATTTGCTGTTTGTCTCCAAGTTCTTTGAACACCACCCAATACCACAGGAAGAGGCGTC
CTTAGCAGAGACTGCCCTAACATCTGGATCATCCCCTTCCGCACCCGCCTCGGACTCTATTGGGCCCCAAATTCTCACCAGTCCGTCTCCTTCA
AAATCCATTCCAATTCCACAGCCCTTCCGACCAGCAGATGAAGATCATCGAAATCAATTTGGGCAACGAGACCGATCCTCATCAGCTCCCAAT
GTGCATATAAACACAATAGAACCTGTCAATATTGATGACTTGATTAGAGACCAAGGATTTCGTGGTGATGGAGGATCAACCACAGGTTTGTCT
GCTACCCCCCCTGCCTCATTACCTGGCTCACTAACTAACGTGAAAGCCTTACAGAAATCTCCAGGACCTCAGCGAGAAAGGAAGTCATCTTC
ATCCTCAGAAGACAGGAATCGAATGAAAACACTTGGTAGACGGGACTCGAGTGATGATTGGGAGATTCCTGATGGGCAGATTACAGTGGG
ACAAAGAATTGGATCTGGATCATTTGGAACAGTCTACAAGGGAAAGTGGCATGGTGATGTGGCAGTGAAAATGTTGAATGTGACAGCACCT
ACACCTCAGCAGTTACAAGCCTTCAAAAATGAAGTAGGAGTACTCAGGAAAACACGACATGTGAATATCCTACTCTTCATGGGCTATTCCACA
AAGCCACAACTGGCTATTGTTACCCAGTGGTGTGAGGGCTCCAGCTTGTATCACCATCTCCATATCATTGAGACCAAATTTGAGATGATCAAA
CTTATAGATATTGCACGACAGACTGCACAGGGCATGGATTACTTACACGCCAAGTCAATCATCCACAGAGACCTCAAGAGTAATAATATATTTC
TTCATGAAGACCTCACAGTAAAAATAGGTGATTTTGGTCTAGCTACAGAGAAATCTCGATGGAGTGGGTCCCATCAGTTTGAACAGTTGTCT
GGATCCATTTTGTGGATGGCACCAGAAGTCATCAGAATGCAAGATAAAAATCCATACAGCTTTCAGTCAGATGTATATGCATTTGGAATTGTT
CTGTATGAATTGATGACTGGACAGTTACCTTATTCAAACATCAACAACAGGGACCAGATAATTTTTATGGTGGGACGAGGATACCTGTCTCCA
GATCTCAGTAAGGTACGGAGTAACTGTCCAAAAGCCATGAAGAGATTAATGGCAGAGTGCCTCAAAAAGAAAAGAGATGAGAGACCACTC
TTTCCCCAAATTCTCGCCTCTATTGAGCTGCTGGCCCGCTCATTGCCAAAAATTCACCGCAGTGCATCAGAACCCTCCTTGAATCGGGCTGGT
TTCCAAACAGAGGATTTTAGTCTATATGCTTGTGCTTCTCCAAAAACACCCATCCAGGCAGGGGGATATGGTGCGTTTCCTGTCCACTGA

= 2301 nucleotides



BRAF — Protein Sequence
In cancer patients

MAALSGGGGGGAEPGQALFNGDMEPEAGAGAGAAASSAADPAIPEEVWNIKOMIKLTQEHIEALLDKFGGEHNPPSIYL
EAYEEYTSKLDALQQREQQLLESLGNGTDFSVSSSASMDTVTSSSSSSLSVLPSSLSVFQNPTDVARSNPKSPQKPIVRVFLPN
KQRTVVPARCGVTVRDSLKKALMMRGLIPECCAVYRIQDGEKKPIGWDTDISWLTGEELHVEVLENVPLTTHNFVRKTFFT
LAFCDFCRKLLFQGFRCQTCGYKFHQRCSTEVPLMCVNYDQLDLLFVSKFFEHHPIPQEEASLAETALTSGSSPSAPASDSIGP
QILTSPSPSKSIPIPQPFRPADEDHRNQFGQRDRSSSAPNVHINTIEPVNIDDLIRDQGFRGDGGSTTGLSATPPASLPGSLTN
VKALQKSPGPQRERKSSSSSEDRNRMKTLGRRDSSDDWEIPDGQITVGQRIGSGSFGTVYKGKWHGDVAVKMLNVTAPT
PQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIETKFEMIKLIDIARQTAQGMDYLHAKSIIH
RDLKSNNIFLHEDLTVKIGDFGLATMVKSRWSGSHQFEQLSGSILWMAPEVIRMQDKNPYSFQSDVYAFGIVLYELMTGQL

PYSNINNRDQIIFMVGRGYLSPDLSKVRSNCPKAMKRLMAECLKKKRDERPLFPQILASIELLARSLPKIHRSASEPSLNRAGF
QTEDFSLYACASPKTPIQAGGYGAFPVH*

= 767 nucleotides

Valine (V) Methionine (M)
Mass = 99 Da Mass = 131 Da



BRAF - Protein
In cancer patients

Valine (V) Methionine (M)
Mass = 99 Da Mass = 131 Da

22



Solution to BRAF mutations?

* Targeted thereapy

e BRAF inhibitors:

— Vemurafenib (Zelboraf), dabrafenib (Tafinlar),
and encorafenib (Braftovi) are drugs that attack the BRAF
protein directly.

* Inhibitions of BRAF’s partners?

* trametinib (Mekinist), cobimetinib (Cotellic),
and binimetinib (Mektovi) Inhibit MEK which is a BRAF
partner



Solution to all cancers?

 BRAF is mutated in some cancer patients especially in
melanoma (skin cancers)

* Other patients?



Why computer algorithms &
Bioinformatics?

9,733,455 CODING MUTATIONS

13,099,101 NON-CODING
VARIANTS

19,396 GENE FUSIONS

COPY NUMBER

kb b VARIANTS

GENE EXPRESSION
piainble VARIANTS

COSMIC release v90

25



Approach 1 - Genomics

Sequence a normal cells and a cancer cells from the same patient then compare
them to find the mutations.

Sequencing and ACTTTCGCGCTT

read algrement to
Aeroncs Qencme
Germiine vanams Somatic variant
TC CTTG
e CTTGA
| ——— TTTC CTT
' TTT7C GCTTGACT
Normal DNA
(peripheral blood) / \
in sihco prediction Expernmental
of mutation effect on characterizasion

of alfected genes

gene function
.
26
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A human genome - printed

cutqccatggt;a;ttttaacagaaathtttagggtaaatati
ngnttatr.tgcctttcacagtcacgtggggtgatcttcatttac
.cccgggggtatggcctgcccagCCCCtQCCCccagcagcctcgt

- TT - -~ @ —--3I-Iywvuuyacavayycagrggecgagye
rttttttttttttttttttttttgagaeggagtctcactctqlr

.caccatgtttgccaggctggtctcgaactcccgaccccaqql;
.ccctgtttgctcagtgaatgaggggctgaccttggcattccaqc c
‘tectgactcctcaGTCACTAGAGGATCTTGAAGACCAAAAACK:

aatctaggagctagecaatgcaatcagectcetgatgtacctget
sccccactgtatgaaaggtgggcaggagatggggaaggagecce

\ACTTGAAGGACTGCTGTGTATTTGTAAATAACAAAACTATTGCTG - JEAGCRACGCCTGRCEATS R /F 1 Tl I H T S
'TAACCACAAAACGCCATCGTCGTCAGGGTAAGCTCTGCTCTCTAC AN HsoMOGIOCtIGHTALIRE R R
:ttatttgcacaaatgctgaaaacttattctatctaaattatia baeatotgctectagttettaccatdca eannlddEandonaaancas
[k b e et i Edat i i evetetgtetetonn ¢ aggecacccacceccaccgetcataccactectgetetgectec
:tgagagaggttgagttcagggcaagacagcctgecacacatee e f::zt:z:g::taa:tatgtccttiactgqtttthCatcat:t‘
jgagggccacagtggggacacagagtccageacctgageectes ;::Aca:cttaca:::agzzzzg::?:t:zt::gga::(g’_:zazzza::
jgccccaaagaggcttcaccagcaaaggaactgtgtgtattitas “sssacttcaggagtctgggetactgectgggtteccectaaatgggg:
‘gcccagecectgeccecgacagectegtecceccageatggect
qttgggacctggggagggctctcttcctggcttgcagaaggcaa<
::iz::::;g:ggzztaggatttcagcatgtgaattgggtgggcy
ggcctgtctecagtttgecacatgaccet:
e st spe e
-CﬂﬂtatggtgaaacCc: ::tz:ccttatggatatcattttatt*
mtomtt :;: actaaaaatagaaaaattagt.
Rotottitars, ga gcagagaaatcatgagcataaagtca
i g ccctacaactccatgaggcaagcgcaattctcm
agttcagqgatggggcaqtgacagattttataaaatgn

*ttgtgggcatgcagat,

ggagattgctgattatggat -
cagag9gctgtgggetc g ggatgggcecce
ace

Jactt

.aaccgagcctaggggtgacggggagcgacccaagetggeatett
laattaggagataattctaagagttactaaaggatgattLa\L:u
'.gttatttgattgcttctatttggctccgggtgggaggctclg«
'-QCCQCCCtgactgtaatttqqagggctaccctgtqqtccauc
ICchtcccacgatcccaccctccctggaggaccgaqﬂqqaq o
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* Human DNA consists of more than
3 billion base pairs (109 books)

Wellcome Collection



Approach 1 - Genomics

How to compare 3 billion letters from normal cells to 3 billion
letters in cancer cells?

Which mutations will be the ones that impact the cancer?
What drug can be made/used to handle the mutated protein?

— Start diving into bioinformatics to find out



Approach 2 —
Transcriptomics & Proteomics

Transcriptomics: measure transcripts for each gene (RNA-
sequencing or Mass-spectrometry Proteomics).

Check which genes differ between normal cells and cancer
cells

More than 20,000 genes! How to compare?

— Start diving into bioinformatics to find out



Approaches

TERT over-expression
in Thymoma cancers

http://gepia.cancer-pku.cn/detail.php?gene=TERT
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Approach 2

B Tumor

B Normal
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Approach 2
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TERT

http://gepia.cancer-pku.cn/detail.php?gene

Over-expression of TERT
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Approach 2

Group samples based on their
gene expression

Genes (red: over-expressed, green: down-expressed)

Samples
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Approach 2

Group samples based on their
gene expression

Genes (red: over-expressed, green: down-expressed)

Normal group

Cancer group

IR

Samples
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Approach 2

Group samples based on their
gene expression?

Start diving into Bioinformatics

Genes (red: over-expressed, blue: down-expressed)

Peng et al. J TCR 2019

X 1 ..Y“L::m)
%) i.’h-:(:a x

"* ! ;,".:1'5__.' o i ..;" ‘ '- ‘;’ - !
i 5‘*%:»- {

Afﬁip‘l&r ) # ;'; 14’

Samples




My research:
MultiOmics Approach

Integrate:
GenOmics
TranscriptOmics
ProteOmics

Goal: Cancer immunotherapy
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Tumor piece, Cancer DBA sequence and Neoantigen

operation o Proteins —> Discovery
material* /

@ — >°

Blood DNA sequence \

Testing using
patient derived
cells, Jon Amund

Neoantigens to train
T-cells (immune cells)

Vaccine



Useful links

e https://www.nature.com/scitable/topics/

e http://rosalind.info/problems/list-view/

Cancer data resources:
e https://dcc.icgc.org/

e https://cancer.sanger.ac.uk/
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Questions?



