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Disclaimer

« 20 start-up companies
» Atlas antibodies, Affibody, Abclon, ScandiBio Therapeutics
« AstraZeneca, GE Health

*  Professor KTH, Kl and DTU

« Director of Human Protein Atlas

* Founding Director of Science for Life Laboratory

*+ Member of the Royal Academy of Science (Sweden)

*+  Member of the National Academy of Engineering (USA)

* President of the European Federation of Biotechnology




Scientific mapping
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Dimitri Mendeleev

» 150 year
anniversary

* Prediction of
missing elements

+ 118 elements
discovered (2019)



The human genome (2003)

» Few protein-coding genes (23,000)

 Blue-print for human biology and diseases

1



The human proteome — making a “periodic table” of the proteins

THE HUMAN
PROTEOME

* Proteins — the building blocks of human biology
» Targets for all pharmaceutical drugs

» Targets for future precision medicine efforts

* What are the building-blocks of tissues and organs ?

* What is the building-blocks of the cell ?

* What are the targets for future drugs and diagnostics ?



Content

The Human Protein Atlas — an update
The Human Proteome — an update
The human Secretome —a resource of secreted proteins

Precision medicine (wellness profiling)
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The Human Protein Atlas —

an update



The Human Protein Atlas

be Human Protein Atlas
Rein dictionary c n-redundant human protel

HUMAN PROTEIN ATLAS ==

Map of all human proteins in cells, tissues
and organs (including cancer)

Open knowledge resource for all
researchers in academia and industry
Started in 2003

Funded by Wallenberg Foundation
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Sweden and Asia

* SciLifeLab Solna (KTH)

* AlbaNova (KTH)

* Rudbeck (Uppsala)

* Neuoscience (Karolinska)

* Systems biology (Chalmers)

* South Korea (production of antibodies)
* China (transcriptomics and antibodies)

* India (pathologists for annotation)



Research factory

Antgen sclection Molecular Biology Protein Factory Immunotechnology
l l l l * 60,000 recombinant proteins
s o s (produced in E.coli and CHO cells)
o R . . o
- A W * 55,000 antibodies (affinity-
- A T A
Immunofluorescence Western blot Immunohistochemistry Protein Armay

purified on the antigen)

I | | J
| e 21,000 validated antibodies for

HUMAN PROTEIN ATLAS **
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bioimaging of tissues and cells

* Integration with transcriptomics

Open access

o HUMAN PROTEIN ATLAS e




More than 10 million images

Antibody-based bioimaging - ”in-house” generation of 55,000 antibodies



Tissue Atlas (2015)

Science

AYAAAS

Uhlen et al (2015)
"Tissue-based map of
the human proteome’
Science 347:394

)

Caroline
Kampf Lindskog Ponten

* Single cell resolution
* Context of neighboring cells

* |n vivo analysis (tissues)

HUMAN PROTEIN ATLAS

More than 3000 citations
(Google Scholar)




Cell Atlas - Subcellular profiling (2017)

SCiel‘lce :A.:n;;-cllular map of the

AYAAAS human proteome
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 Single cell variation

More than 400 citations
(Google Scholar)
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Pathology Atlas (2017)

Science

AYAAAS

Uhlen et al (2017)
“A pathology atlas
of human cancer
proteomes”
Science 357(6352)

More than 400 citations
(Google Scholar)
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HEAD SUBJECT

A pathology atlas of the human
cancer transcriptome

Mathias Uhlen et al.

INTRODUCTION: Cancer is a leading cause
of death worldwide, and there is great need
to define the molecular mechanisms  dri
ing the development and progression of in-
dividual tumors. The Hallmarks of Cancer
has provided a framework for a deeper mo-
lecular understanding of cancer and the focus
50 far has been on the genetic alterations in
individual cancers, including genome re-ar-
rangements, gene amplifications and specific
cancer-driving mutations. Using systems-level
approaches, it is now also possible to define
downstream effects of individual genetic al-
terations in a genome-wide manner.

RATIONALE: In our study, we used a systems-
ht i

RESULTS: The analysis identified candidate
prognostic genes associated with clinical out-
come for each tumor type, and the results show
that a large fraction of cancer protein coding
genes are differentially expressed - and in
many cases - have an impact on overall patient
survival. Systems biology analyses revealed
gene expression of

individual tumors within
a particular cancer var-

fed considerably, and
could exceed the varia-
tion observed between
distinct cancer types. No
eneral progrostc gene necssary for clinical

Read the full article
at hitp://dx.doi
org/10.126/
science.2an2507

outcome Il cancers. Shorter

17 major cancer types with respect to clinical
outcome and based on a genome-wide tran-
seriptomics analysis of approximately 8,000
individual patients with clinical metadata.
The study was made possible through the
availability of large open-access knowledge-
based efforts, such as the Cancer Genome
Atlas (TCGA) and the Human Protein Atlas
(HPA). Here, we used the data to perform a
systems-level analysis of 17 major human can-
cer types describing both inter-individual and
inter-tumor variation patterns (Fig.1).

‘The Human Pathology Atlas

Brain (Glioma)
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Schematic overview of the Human Pathology Atlas. A systems-level approach to analyze
the protein-coding genes of 17 ifferent cancer types from approximately 8000 patients.

patient survival was generally associated with
up-regulation of genes involved in mitosis
and cell growth and down-regulation of genes
involved in cellular differentiation. The data
allowed us to generate personalized genome-
scale metabolic models for cancer patients to
identify key genes involved in tumor growth.
In addition, tissue-specific genes associated
with the “dedifferentiation” of tumor cells
and the role of specific cancer testis antigens
(CTAs) on a genome-wide scale were explored.
For lung and colorectal cancer, a selection of
prognostic genes identified by the systems-
biology effort were analyzed in independent,
prospective cancer cohorts using immunohis-
tochemistry to validate the gene expression
patterns at the protein level.

CONCLUSIONS: A Pathology Atlas has been
created as part of the Human Protein Atlas
program to explore the prognostic role nfeach
protein-coding gene in each cancer type usi

transcriptomics and antibody-based pmﬂlmg
to provide a standalone resource for cancer
precision medicine. The results demonstrate
the power of large systematic “big data” efforts
utilizing publicly available resources, such as
the databases used herein. Using genome-
scale metabolic models, we show that cancer
patients have widespread metabolic hetero-
geneity, highlighting the need for precise and
personalized medicine for cancer treatment.
With its more than 900,000 Kaplan-Meier
plots, this resource enables insights concern-
ing the specific involvement of genes i clin
outcome for all the major cancers, paving the
way for further in-depth studies incorporating
systems-level analyses of cancer. All data pre-
sented herein are available in an interactive
open-access database (wwwoproteinatlas.org)
1o allow for genome-wide exploration of the
impact of individual proteins on clinical out-
come in major cancer types.

Tnlstofautrorafaonsis utalenth ul rtil i,
“Corresponding auth
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Results are available in an interactive op:

SCIENCE sciencemagorg
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The Human Protein Atlas three separate parts

HUMAN PROTEIN ATLAS
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Visitors from academia and industry
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Human Protein Atlas — new additions

HUMAN PROTEIN ATLAS

=MENU HELP NEWS

SEARCHY

Blood Atlas — what proteins
blood_cell_category,_maintermediate monocyte.Group ennched Search Faolds » .
AND 501y 1900 specic score and cells are present in blood
0.9 RBM3, insulin, COD36
Brain Atlas — what proteins
are localized to different
regions of the brain

Metabolic Atlas — what
metabolic pathways are
active in different tissues

BRAIN ATLAS BLOOD ATLAS

Launched September 5, 2019



Human Blood Atlas
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Map of human blood cell types

Nost Blood cell map contributors:
genes * Linn Fagerberg (KTH)
Memory B-cell B-celis 45 *  Petter Brodin (Karolinska)
Naivo B-coll B-colls 43
o l’:;:;:: < «  Max Karlsson (KTH)
Basophil Granulocytes 225 * Wen Zhong (KTH)
Eosinophi Granulocytes 106 * Abdellah Tebani (KTH)
Neutropie Goaviooyes | 363 *  Fredrik Edfors (KTH)
e = *  AsaSivertsson (KTH)
Intermadiate monocyle  Monacyles 15
R e s - * Jacob Odeberg (KI/KTH)
NK-coll NK-cobs 97 *  Martin Zwahlen (KTH)
ol o » *  Per Oksvold (KTH)
MAIT T.call T-colls 44 .
S e T = * Kalle von Feilitzen (KTH)
* 1,448 blood cell enriched genes s bt R .. L
Naive CD4 T-coll T-calts 0 ... and many others ...
* 271 “specific” for a single cell type TUCOMESS o =
Taog T-coils &7

Uhlen et al (2019A), in review



Blood specific genes

B Group enriched
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Categories based
on expression
(transcriptomics)
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Regulatory T-cell enriched genes
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Molecular organization of the brain

¢+, —~>O0Organ level

Fod _~>Region level -Physiology
L1 ~>Cellular level (cell types) _Disease
—>Subcellular level (organelle)

-> Proteomics (antibody-based)
-> Transcriptomics



A mammalian brain atlas

* Create a map of the gene expression of the mammalian brain
« Identify brain relevant genes for in-depth studies Brain Atlas contributors:

* Identify species difference (human, pig and mouse) * Jan Mulder (KI)
* Evelina Sjostedt (KI)

*  Tomas Hokfelt (KI)

Human .
* Samples from 23 regions *  Yonglun Luo (BGI, China)

e Csaba Adori (KI)

* Linn Fagerberg (KTH)

*  Wen Zhong (KTH)

Pig * Samples covering 28 regions *  Martin Zwahlen (KTH)
L (collaboration BGlI, China) *  Per Oksvold (KTH)

* Kalle von Feilitzen (KTH)

...and many others...

Mouse * Samples covering 17 regions

Sjoquist et al (2019), in review



RNA vs Protein mapping

NECAB2

NECAB1 S NECAB2 Rla¥bt

Allen ISH HPA IHC



Normalization of data from several sources and technology platforms

Human brain samples (n=1,047)

HPA-human
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Comparisons of the brains in human, pig and mouse

Transcription factors Neurotransmitters

relatlve express:on

EMX1 l-_ CHAT

BHLHE22 ." DBH
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PITX3 - HTR5B qmm receptors
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Single cell 3D-imaging of human brains

IDISCO

8 to 18 days

PFA fixation
Optimized

permeabilization, blocking
and immunolabeling

3DISCO clearing

Late Embryo Nerve

and Blood vessels

Tomas Hokfelt
Csaba Adori

Jan Mulder
Evelina Sjostedt

HPA Neuro group
Karolinska Institutet



Tyrosine-hydroxylase in human locus coeruleus

Neurons involved in the
regulation of mood,
sleep and attention

HPA group, unpublished



Human Alzheimer brain
(neocortex)

Green — pyramidal neurons

Red — beta-amyloid
HPA group, unpublished

70 um




The Metabolic Atlas

Explicit GTPR Relationships
* Gone-Reaction
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» Transcript-Reaction

Transonpt A lallll
-~

Transcnpt As  LULLL ce——g

o

Transcript As ULl

» Protein-Reaction

Protein Ay ‘ —
Protein Ay e /

Enzyme complex information

¢ 0—B
[

Enzy w
databases
CORUM i
EMBL-EBI

Cuoc«0
L-X-X- 2
~“0 400
OO0 4

~ Genes Mapping to database IDs
ﬁmm;)nnzi;uuml
UniProt
MetaCyc
‘vl
Update gene 10s Map 1o sxtornal Ensemb! KEGG
] {database) 1Ds
PO | | Rhoa MNX  BIGG
Proten and
Balnoe Update mat
'm','m e oaction formudas & Reactome
l quat ) chem ChEBI HMDB
- = l
Updated = Updated
- genes -n.c‘oa. I it Ongoing transparent curation

Update gene- | __J
reacton rules
I
2
Add enzyme
complex data

}

Generate peoten- and
tranecrpt-reaction nées

]

v

. updated )

GYPR rules

Databases -

Literatur .
Othet models *'E

Ac

and improvement

Humant P ————

w100 [ Track changes
Bane: asmonia
Recon3D ~formula; NHd
~charge: +1
nase: asmonia
sforsulat MM

s * Mop to extemal IDs scharge: 0
= * Map to HMR 1Dy
—— * Idontity unique model ( ~

Update maps

cCamponents
* Intograie with MR
* Repeat curation with
maened model

curaie ipd metaboban

Ongaing updados

& dinsemination

Changs logs &
+/- transpanency

thvo mmnenance

B

@ Usertosmeck

6,793 reactions
4,027 metabolites
3,316 genes (enzymes)

Jens Nielsen
Jon Robinson
Mihail Anton

Chalmers
Gothenburg, Sweden
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The Blood Atlas The MetaboSic Atlas
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The Human Proteome —

an update



New classification of all human genes (tissue specificity)
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4,482 genes (23%) are enriched in human tissues or organs

Only 586 genes (3%) are "specific” for one tissue (including insulin, troponin and PSA) Uhlen et al, in review



Deep annotation of testis-specific proteins

* In-depth characterization of 500
testis elevated genes

* Detailed analysis of spatial protein
localization in 8 testicular cell types

A

Cell Type-Specific Expression of Testis Elevated Genes Based on o .
Dr. Cecilia Lindskog Dr. Charles Pineau

Transcriptomics and Antibody-Based Proteomics _
Charles Pineav,*® Fenia Hikmet,' Cheng Zhang' Per Oksvold,’ Shugi Chen,' Linn Fagerberg,' Head Tissue Atlas Inserm, France
Mathias Uhlén," and Cecilia Lindskog* ' Human Protein Atlas

Journal of
préteome |
eresearch



Cells in seminiferous ducts (testis)
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Protein expression in premeiotic cells

57 proteins

11 proteins with unknown

it . .»‘,"%-.. function
- ' s , » t') )’:3: % ) X
& w »*W 10 "missing proteins”
- WSS9 uPE §
1 Involved in cell division

and differentiation
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Map of the tissue enriched genes

HUMAN PROTEIN ATLAS e

08:2% 0

n=4 482 Uhlen et al, in review



How many proteins in humans ?

ipe | umber | Commen

Protein-coding 19,670 The protein existence confirmed for 17,723
genes genes (90%)

Splice variants 82,271 So far, few examples of new functionalities
(isoforms) (but interesting to explore)

Protein >200,000 Modulate activity in enzymes and signal
modifications pathways

Somatic re- >20,000,000 The creation of immunological memory
arrangements (IgG and T-cell receptors)

Status September 2019



Evidence for protein-coding genes

Altogether 19,670 predicted protein-
coding genes (September 2019)

17,723 with evidence on the
protein level (mainly antibody-
based)

* 1,833 with evidence on
transcriptional level

* 114 with no evidence (keratins,
olfactory receptors and AC genes)

HUMAN PROTEIN ATLAS e



Evidence for protein existence — chromosome summary

|
|
]
|

PROTEIN EVIDENCE'

1]

-
a

Evidurce Chromosame 1
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The human secretome project



THE SECRETOME AND
MEMBRANE PROTEOME

Number of genes
0 2,000 4,000 6,000 8000 10,000 12,000

W soluble
W membrane
W secreted

- 3000 secreted proteins

- 5500 membrane-bound proteins
Uhlen et al Science, 2015



The Human Secretome Project (HSP)

Overall objective: Harnessing the R&D power of the Secretome
AstraZensca and Mecimmune 10 identify new targets bor disease fesearch
and devaiop new lechnologes for biciogics

* Production of all human secreted proteins 6400 protin o the Secreiom which

llmll betwean cells, tissues and organs
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* High-throughput production in CHO cells

* Create a resource of reagents for drug
discovery and development
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Respiratory & Cardiovascular &
nflammation Metabolic Diseases

\ /

J .y

Human Secretome Project

* 3017 genes have been generated with synthetic biology
* 1600 bioactive proteins have been produced in CHO cells .

* Phenotypic assay have been run in collaboration with AstraZeneca

M oallenhernygs novonordisk fonden ASt fazeneca :
Hiftadse IMED Biotech Unit




How many secretome proteins in humans ?

C’-’Ensrmbl ‘-~

Collagen

Isoform

specific
analysis

genes

Fibronectin

Exclude 338 Ig

Laminin

3513 genes with at least one
secreted isoform

Exclude genes with low evidence for
secreted transcripts

Exclude genes not mapped to latest
genome assembly

2641 genes with predicted secreted form

ol Bopafagaiol § |

Blood; 730

Matrix; 234

Brain locally, 65
Female locally: 41
Other locally; 250

Male localty; 128
Secreted - no data; 173
Digestive system; 88
Intraceliular/Membrane: 932

Asa Sivertsson

Uhlen et al,
submitted



The human secretome

The human secretome

All input from community welcome

Human secretome contributors:

« AsaSivertsson (KTH)

*  Sophia Hober (KTH)

* Hanna Tegel (KTH)

*  Fredrik Edfors (KTH)

* Andreas Hober (KTH)
* Jochen Schwenk (KTH)
*  Adil Mardinoglu (KTH)
*  Wen Zhong (KTH)

*  Cheng Zhang (KTH)

*  Peter Nilsson (KTH)

* Linn Fagerberg (KTH)

*  Martin Zwahlen (KTH)
*  Per Oksvold (KTH)

* Kalle von Feilitzen (KTH)

...and many others...

Uhlen et al (2019B), in review



Function of the human blood secretome (n=729)

No annotated function;13% Coagulation, Complement Acute phase APQO;13%

Other;9%

Immunity, Defense; 5% Cytokines;21%

Enzymes Enzyme inhibitors; 14%

Receptors, Transport:9% Hormones, Growth factors; 16%
2 ] o



Human plasma proteins (part of the Blood Atlas)

Human Growth Horomone

Y-

T GH1 < R - S i
’ _..- ‘ u::z—=l=;_§=;___l_ R Proteomics (MS)
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o e ey v et e b [y Y : .
The estimated protein : 3? ) bt
concentrations of proteins T TEe T L. s s
) 111/7) 2750 RS

detected in human plasma )/ T
based on: [ i ]
1. AB-based o . -

immunoassays | Immunoassays ==
2. Mass spectrometry- [~ .

based proteomics E " ' ; f e T
3. Ab-based Proximity ; .

Extension Assay 1 | PEA (Olink)



Objective: make assays to the whole blood proteome

. Proteomics
(PeptideAtlas)
. Immunoassays

(literature)

. Olink assays
(“in-house”)

Not detected

Total: 729
blood proteins

139 not detected
by any of the
three platforms



Precision medicine — an

Introduction



Precision medicine

Right treatment to right patient

More targeted treatment with less
side-effects (biologicals)

Better diagnostic methods for
analysis of health and disease



Diagnostic tools in hospitals and primary care

Classical analysis New analysis
e Blood sedimentation rate
e Blood pressure e Streptokock (quick tests)
e Puls e Sexual diseases (home kits)
e EKG e DNA-sequencing (nisch applications)
e Oxygen levels (in blood) e Glucose —real time measurements (diabetes)
e Spirometry e Helicobacter (breath)
e Colonoscopy e Medical imaging
e Ultrasound
e X-ray
e CRP (inflammation)
e Urine stick
e DNA-tests
e Troponin




Probability of success in clinical phase transitions (n=9,985) with
biomarkers involved in patient stratification
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Phase 1to 2 Phase 2to 3 Phase 3 to NDA NDA to approval phase 1 to approval
mWithout mWith BM

Source: Taiho pharma (unpublished)



Proteomics profiling of blood proteins

 Criteria:
* More than 1000 targets
* Precision - low technical variance (CV)
» Specificity (low off target binding)
* Multiplex (parallel) assays
« Sensitivity (cytokine levels)

« Two competing platforms:
» Olink (Uppsala, Sweden)
« Somalogic (Boulder, Colorado, US)

* Not (yet) competitive:
« Sandwich assays (ELISA etc)
* Luminex
» Proteomics (MS-based)



The Swedish SCAPIS ScilifeLab
Wellness Profiling (S3WP) program

Vision

To define the “wellness profile” of individuals
using state-of-the art molecular analyses

* Combine “classical” diagnostics, advanced
imaging and new omics technologies

* Detect early signs of diseases

¢ QGuide individualized treatments
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Metabolome

Varying omics features by Subject - Wellness Cohort
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Plasma protein profiling

Leptin Folate Receptor 3

* Olink multiplex panels based on proximity
extention assay (PEA)

* 397 samples run in 11 panels with 92 »
proteins in each

LOG NPX
o
LOG NPX

* Longitudinal data for ~1000 proteins ™

7 S
OLINK's PANELS

visit1 visit2 visit3 visit4 visit1 visit2 visit3 visit4
'MMUNO'ONCOLOGY.‘; ® Leptin Folate Receptor 3
N r=0.89 r=0.99
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Wellness healthy cohort — protein examples
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Longitudinal profiling of samples - UMAP

umAP2
-

Proteome (n=944)

Clinical chemistry (n=67)
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Wellness Cohort

Mined otfoct modelling - Wellnass cohort

- Mixed effect Modeling

Mixed effect modeling - Wellness Cohort
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Olink data - mixed effect

Proteome - Mixed effect modeling - Wellness Cohort

Panel

Group=enriched

Low=tissue~specificity

Tissue=enhanced
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Precision medicine effort

Preterm
children

Type 2
Diabetes

Wellness
healthy
cohort

Cardio-
vascular
disease




Type 2 Diabetes study

* Newly diagnosed T2D and treatment naive at Visit 1

* Either elevated fasting glucose, elevated OGTT glucose, or both
e 52 subjects included (21 females and 31 males)

» 34/52 subjects were treated with metformin after Visit 1

 All were given lifestyle advice according to standard routine for T2D
management



Healthy vs T2D — proteomics (Olink)

UMAP2

Wellness visit 1-6 (two years)

Proteome
Visit: 1
Gender ' Female @ Male
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Dimension 2

T2D visit 1-3 (three months)

Dynamic visualisation of the SCAPIS-SciLifeLab Diabetes Cohort
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Longitudinal Integrated Profiling of Preterm Children

|«

1-
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13-
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2742 (w+d)
L- . e

2742 (w+d)

Liw oo

2743 (wed)
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30 40
Postmenstrual age (weeks)

Delivery
W vagnal delvery
A C-section

Visit

PNA 1 diry
« PNA7 days
« PNA 14 days
« PNA 28 days
» PMA 32 weeks
» PMA 36 weeks
o PMA 40 weeks

Sex
B male
B remale

Cohort
* 14 neonates from “Donna Mega” cohort from
Queen Silvia Children's Hospital in Gothenburg, Sweden

e Samples collected 2013 — 2015
e Extremely preterm babies, gestational age 22-27 weeks
* Collected serum + feces

Blood samples:

#1: day 0 = cord blood

#2: day 1
#3: day 7 = 1 week

#4: day 14 = 2 weeks
#5: day 28 = 3 weeks
#6: gestation week 32
#7: gestation week 36
#8: gestation week 40

% The Sahlgrenska Center for
Pediatric Ophthalmology Research

ne



Longitudinal Integrated Profiling of Preterm Children

UMAP2

Profiling based on 459 proteins

Visit

PNA 1 day
PNA 7 days

PNA 14 days
PNA 28 days
PMA 32 weeks
PMA 36 weeks
PMA 40 weeks

PNA = Postnatal age

PMA = Postmenstrual age



Longitudinal Integrated Profiling of Preterm Children
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Visit: 1

UMAP1

PNA 1 day

- PNA7 days

PNA 14 days
PNA 28 days
PMA 32 weeks
PMA 36 weeks
PMA 40 weeks



Longitudinal Integrated Profiling of Preterm Children

Placenta




Fat liver disease (NAFLD) — clinical trial
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Fat liver disease (NAFLD) — clinical trial

OLINK's PANELS Fibroblast growth factor 21
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Take-home messages

* Protein profiling very important tool for precision medicine

* New tools for comprehensive and quantitative protein profiling
e Each healthy individual has a stable and unique protein profile

* Dramatic changes upon life style changes (and health changes)
e Dramatic changes upon drug treatment

e Dramatic changes in the pre-term babies

O W WA W W TN




Multi-omics integration and wellness profiling

Linn Fagerberg Abdellah Tebani
Group leader Post-doc

Division of Systems Biology
Department of Protein Science
Science for Life Laboratory

KTH Royal Institute of Technology

Wen Zhong

Post-doc

Max Karlsson
PhD student

Mission:
to perform integrative omics analysis

based on precision medicine data as
well as the Human Protein Atlas




Concluding remarks



Mapping of human building-blocks

Human Protein Atlas (Europe/Asia) Wallenberg Foundation
Allen Brain and Cell Atlas (USA) Paul Allen (Microsoft)
Human Cell Atlas (US and Europe) Chan-Zuckerberg (Facebook)
Project Baseline - Verily (USA) Google

Watson Health (USA) IBM



Society-changing innovations

Technology:

Integrated circuits (70:ies)
Internet (90:ies)

Smart phones (00:ies)
Artificial intelligence

Solar panels for electricity

Life science

Gene technology (80:ies)

Biological drugs (00:ies)

“Next generation” precision medicine
Mapping the building-blocks of humans




Future — Measurable Man

Will we (in the future) be able to
construct a digital model of humans -
covering cells, tissues, organs and
diseases ?

Will we (in this case) be able to
construct a “digital twin” of everybody
(patients) to test the efficacy of drugs
digitally (on an individual basis)
before decision on therapy



Linn Fagerberg
Cecilia Lindskog
Jan Mulder
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Asa Sivertsson

Kalle von Feilitzen
Per Oksvold
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Jens Nielsen
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Adil Mardinoglu
Tomas Hokfelt

HUMAN PROTE_IN ATLAS *

S~

Peter Nilsson
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Science for Life Laboratory

Sci! 1]1Ldb

A national infrastructure for next-generation life science

Global trends:

Need for major infrastructures

Technology evolving rapidly

Big data
KU l"/.f) S‘if?’f@,}
Se-¢ 0.2 Karolinska 4@‘
“?%&": : i b
UPPSALA %, o Institutet  sockholm

UNIVERSITET " University




Infrastructure resource for integrative omics Scil lﬁLab

R

Proteomics 5
A \
- e

e Started in 2013

1200 researchers

* More than 3000 projects in 2018
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Wallenberg Foundation (Human Protein Atlas project)

Novo Nordisk Foundation (Center for Biostainability)

Erling Persson Foundation (Precision medicine)
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ELIXIR - sharing of data resources
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