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Senior Researcher at
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SCALLOP - genetics of the proteome
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COLLIBRI

Collaborative IBD Biomarker
Research Initiative

Jonas Halfvarsson, COLLIBRI chair
Prof. Medical Science, Orebro University

Hospital
January 2020

COLLIBRI is a consortium that aims to
accelerate progress 1in the field of
inflammatory bowel disease through the

use of protein biomarkers
The COLLIBRI consortium - Olink

Charlotte Teunissen, CORAL chair
Prof. Neurochemistry, Amsterdam, UMC

June 2021

CORAL - the proteome in neurological disease
The CORAL  consortium (Community using 0link
for Research on Alzheimer’ s Disease and other

neurological diseases) is a collaborative framework.
Objective 1is to accelerate the identification of
proteins and mechanisms for neurological diseases,
as well as the translation of novel biomarkers for

neurological diseases to the clinic
The CORAL Consortium - Olink
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Coming in 2022
Immunotherapy / RNASeq

Genevieve Boland, MGH
Arnav Mehta, MGH and
Broad



https://www.olink.com/our-community/scallop/
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Acronym Design Size Institute Country
MadCam_ph2 IBD Cl& 417 %) 200 Pfizer us
IMPROVE Prospective, MetSyn 3,403 Karolinska Sweden
NSPHS Population isolate 1,000 Uppsala Sweden
PIVUS Prospective observational 933 Uppsala Sweden
STABILITY Acute coronary syndromeJjd {5 3,000 Uppsala Sweden
STANLEY Bipolar/depressionfI 681 Karolinska Sweden
ULSAM Prospective observational 730 Uppsala Sweden .1
ASAP Aortic valve surgery 600 Karolinska Sweden 43 Cohoijiﬁ?ﬁfﬂf?& BCSOI;S;?;E?;; Rl
BioFinder AD, PD and controlsPif /R 22 ERAE - 1,550 Lund Sweden
RECOMBINE Rheumatoid arthritis U@ EET54¢ 800 Karolinska Sweden
EpiHealth Prospective observational 2,500 Uppsala Sweden
Estonian Biobank Population based 500 Tartu Estonia SRS
HELIC MANOLIS Population isolate 1,475 Helmholtz Germany
SMCC / SIMPLER Population based, women 5,000 Uppsala Sweden Disease PROTEIN Drug Targlls
INTERVAL Blood donors 5,000 Cambridge UK
China Kadoorie BB Pancreatic cancerfi#Eiz)s 1,400 Oxford UK 3. )
KORA F4 Population based 1,050 Helmholz Germany ) j e ’ 9 '
LifeLines Deep Population based 1,200 Groeningen Netherlands !
MPP-RES Heart failure/0r % 1,000 Malmo Sweden ) DISEASE GENE
ORCADES Population isolate 1,000 Edinburgh UK
VIS Population isolate 1,000 Edinburgh UK \/
PURE Epidemiological cohort study 5,000 Hamilton Canada Mendelian Randomization
Aristotle Atrial fibrillation 4,000 Uppsala Sweden
PRIDE DementiaZ -5 & 1,500 Amsterdam  Netherlands L >
Tromso Population based 2,000 Tromso Norway =)
INSIGHT HIV patients 1,500 Copenhagen Denmark EE——)
FENLAND Stroke patients 500 Cambridge UK —)
DIRECT consortium  Diabetes## JR I 5,000 Sweden/UK
Prevalent and incident
>20 academic and industry partners disease or quantitative
phenotypes
Genome-wide genetics

www. scal lop—consortium. com
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The Pharma Proteomics Project

Proteins circulating in our blood may

> UK Blobah

play a role in the development of many 000 “c|pants %
life-threatening diseases.

A greater understanding of such
markers offers opportunities for more
precise, targeted treatment.

FOUNDED IN 1996 %Ollnk Proteomics
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Proteomic screens by Olink

Pathways® o
Measure 1,536 , 3072proteins, ety | oo
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Olink Panels

Custom-developed product based on protein * @l o [
. . Iyl . + Olink Exgore {536

signature. Relative or absolute quantification )

for research use only or clinical decision

making. Olink
First clinical test LDT) 2021 for monitoring MS e
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Matched antib DNA-tags
bind to protein
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A pru?rmﬂ of the Mational Cancer Institute
of the National Institutes of Health
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PRUTEIN CyTOF Phosphoflow .
CyTOF ) i i ELISPOT
=MENU HELP  NEWS Olink Grand Serology ELISA HLA tetramers
AN PRC SEcTions | METHOD WES ‘A‘TUA"[‘:“ scRNA-seq
RNA-seq or nCounter b, CITE-Seq
How has the data been generated? N ar‘uS‘rlng" scTCR-seq Other ds55ays
Blood Protein - Methods X ) - TCR-seq

. i
summary The plasma proteome levels from healthy individuals were measured using proximity extension assay (PEA). The healthy I\_AU Itiplex IHCil F MIBI
Summary individuals were followed longitudinal for two years and the plasma proteome levels were measured every three months. bll'1g|UD|E.‘J< IHC Microbiome sequenc in
Data generated by proximity extension assays was normalized within and between plates followed by transformation using e > Sequencing
a predetermined correction factor and provided in the arbitrary unit Normalized Protein eXpression (NPX). The Blood Atlas
What can you learn from the also contain information of proteins detected by mass spectrometry-based proteomics, based on publicly available data on
Blood Proteins section? the Peptide Atlas. The mass-spectrometry based data was filtered to include only the minimal, non-redundant list of

How has the data been proteins derived from the set of identified peptides and exclude entries labelled as contaminants. In addition, the IE‘ cvtukines’s&rum analytes

generated? concentration of actively secreted proteins was annotated using publicly available literature. The Blood proteins section

Key publication

also contains an annotation of the human secretome classified into different categories, including secreted to blood,
secreted locally and matrix proteins.

How was the classification
;L;“:?““ma" secretome O-link Serum Cytokine Analysis

e e Proximity Extension Assa Immuno Assay Mass Spectrometry Assay O-link is a technigue for detection and quantification of soluble proteins. It can be used for
section? S ‘ s the profiling of cytokines, chemokines, and growth factors, as well as the detection of

circulating immune co-stimulatory and inhibitory molecules. Cytokines are key factors

regulating immune response and intercellular communication in the tumor microenvironment.
As such, cytokines possess diagnostic and prognostic potential, and cytokine production may
reflect effects of immunotherapies. Cytokines may also be used in cancer therapy and to
modulate immune response.

https./Amww.proteinatlas.org/numanproteome/blood
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Olink 1s driving the Proteomics conversion

Evolution of Publication based on PEA (as of 27 July 2022) Publications by diseases
Number of publications (accumulated)

Other
ot 8%

Technical studies
Dermatological
diseases 2% N

Wider proteomic 3%
studies

Cardiovascular
disease

Metabolic
diseases 7%

Neurology

15% 18%
- Oncology Inflammatory and
infectious diseases
1 7 01 7019 2020 7zl 0z
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Z+75 | Nature Communications (IF= 14.919) 2022
XE | RREEBREEANFE=BA M ILIRRE AT R RIERFF 3R
xE | =AML E. AYmE. BEEREY

& | Nature (1F=49.962) 2022
SCEE | BB ART AR G R G S AR R ST R e N 2 S
JCEET] | BERE. RERIMERC R . BABIEFAT

ZL7& | Cell Research (IF= 25.617) 2021
XE | FEFEEAT RS LIERBELAREFFITNEAREY
X9 | FE. NI R. EELE

7% | Nature (IF=49.962) 2021
XE | ZEZHITMRNAZE EBNT162B2 AR BN &
¥4 | FE. mRNAKRE . BARE

2% | Science (IF = 47.728) 2021 Z%7& | Alzheimers' Dementia  (IF=21.566) 2021
XE | MEafT &N Olink 19-plex panel B At i 3 7 HAAD

XE | Olinki R UMK E R AHGE R SERFE 284
s | BEEL. ZES. pOTL X4 | F/RTBEE AD. BANSY. TN

Z+7& | Annals of Oncology (IF = 32.976) 2021
X ZE | OlinkB A TN Sy A8 56 s PR T IR LB £ T D ArE D
X8I | ICB. BAESAITTNZS. MR EY

ZLi& | Cell (IF = 41.582) 2021
XE | ZHFMRBrAEBE R TBEANMKIEREY
X9 | ZEZE. RERA. BEEE

Z+75 | Lancet Respir Med (IF =30.7) 2022
X E | OlinkBh /1% Fu AT #F51 & & PFILD i & 8 B 43T XE | OlinkEARAHANBEFIEZIRSIETRE TN HE U4
%%@iﬁj | ﬁ?ﬁll‘iﬂﬂ]—g{'gﬁ{‘t\ %EZH%A—\ Machine Learning %%ﬁiﬁl | Iﬁ\m%@‘\ %E)—ﬁgﬂ\ Machine Learning
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To perform successful biomarker research ending with validated
assays that are suitable for clinical application requires collaboration
between academic centers and industry with considerable
investments of time and money

Bioinformatics and Statistics: Computational Validation of Functional Biomarkers 245

Study Design
define clinical question

Discovery
identify candidate biomarkers

Verification
screen potential biomarkers

Validation
filter best biomarkers

Clinical Application
develop clinical assay
evaluate clinical test

Figure 9.1 Biomarker development workflow overview.

Comprehensive Biomarker Discovery and Validation for Clinical Application
Author: Péter Horvatovich, Rainer Bischoff
Date: 2013
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82 Samples 305 Samples 653 Samples >1000 Samples
Serum Pools ACP Cohort CLIMB Cohort #2 SUMMIT (~750)
Matched Normals CLIMB Cohort #1 EPIC Cohort RMMSC (~300)

Univ. Basel Cohort Clinical Trials (TBD)

Feasibility Development Validation*

- Identify candidate -Evaluate radiographic &  *Finalize selection of Top 21  -Analytical Validation
biomarkers and clinical endpoints of biomarkers (sae(::;uitri?:i:y' ‘;rec::?fli?:'i" b2et
analytical platforms disease activity and - Optimize analytical ty, specificity, etc.)

« Proof of Concept progression performance of individual +Validate DA and DP
Studies - Establish CLIA/CAP assays iar"gO"thfg(s)t'" 't"'"r':'P'e

ependent cohorts

- Initiate computational accredited Lab Operation . pmanyfacture two Custom . Pe
biology modeling to - Prepare for Development ~ Assay Lots In-process
investigate causation (vendors, reagents, access , Develop algorithms for

to additional samples) classification and regression

220 1416 21 Validated

Disease

biomarkers biomarkers biomarkers Activity Test

1400 -> 800 -> 200 > 21

Dynamic, lterative ranking process: 1) Univanate associations considered across independent samples,

2) Dimensionality reduction via reqularnzation and collinearity analysis,
3) Stochastic accuracy-weighted multivanate model importance used to rank features,
4) Optimization of mult-endpoint (e.g. Gd, clinically-defined relapse, ARR, EDSS) performances based on 21-plex constraint,

5) Biological modeling o ensure comprehensive coverage of MS pathophysio - TOre
6) Analvtical performance specifications % O ll n k P rOteO nics
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Analytical Validation of a Multivariate Proteomic Serum Based
Assay for Disease Activity Assessments in Multiple Sclerosis

W. Hu', L. Loh', H. Patel', M. DeGuzman', M. Becich', F. Rubio da Costa’, V. Gehman', E.
Assarsson?, S.Ohlsson, M. L 2, J. N, g2, F. Qureshi'

‘Octave Bioscience, Inc., Menlo Park, CA, USA, 20link Proteomics, Uppsala, Sweden.
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Name (Alias) Associated Pathways, Cell Types L\UGO.o

Amylowd Beta Precursor Like Protein 1 synaptic maturation during corical developmaent. regulation of neurite outgrowth . ® —— SINCE 2009

MIP-3 alpha immunoregulatory and inflammatory processes

Cluster of Differentiation & T cell, Th, Th17

CUB domain-containing proten 1 T cell migration

Contactin 2 cell adhesion, prolderation, migration, and axon guidance of neurons

Collagen alpha-1(IV) chain cell proliferation, migration, ECM

C-X-C Maotif Chamokine Ligand 13, BLC immuna activation, B cell homing - -
Monokine Induced by Gamma Interferon, MIG Immune Response, Inflammation I BIOI I Iarker dISCOVery

Leucine-rich repaat transmambrana protein call-call adhasion, call migration and axon guidance

Glial Fibrillary Acidic Protein demyalination and neurcaxonal injury

Somatotropin, Growth Hormone growth, cell reproduction and reganeration

intadeukin 128 innate & adaptive immunity, Th1, overaxpréssion obsarved in CNS in MS W h O li n k 7 Seve ra l Adva n ta es
Myelin-oligodendrocyte glycoproten aligodendrocyte, immune-mediated demyalination y ® g g

MNeurofilament Light, NFL Meurodegeneration

Osteoprolegenn, TNFRSF118 inflammation, T cell activation, IFN-B treatment

Ostecpontin Immune modulation S

Olink’s extensive library enabled us to cast a wide net in our discovery studies (~1200
analytes) with minimal volume requirements. This included key content of interest
focused on biological pathways highly relevant to MS: Neurology, Inflammation, and
Immune Response.

Prologenin neurogenesis, damyelinating

Serpin Family A Member 9 B ce

TRAILR1, DR5 - Death Receptor 5 Cell Signaling and Apoptosis
BAFF B cel. Inflammation 0 Oling Protzornics
Versican, versican proteoglycan cell motility, growth and differentiation, cell adhesion, proliferation, migration and angiogenesis PEA technology addresses SpElelClty iSSUeS that are common in hlgh-multlplex

immunoassays, and offered sensitivity in serum that was equivalent or better than
conventional immunoassays.

Leveraged Olink’s high-quality service offerings for early studies, and obtained
certification to perform off-the-shelf R&D assay kits assays in-house to maximize
throughput and gain experience.

Olink Focus panel for Octave

FATRSIFEASIER

Collaborative approach to executing a custom assay development project. Included
optimizing performance of existing analytes with absolute quantitation, adding new
assays, thorough characterization of performance per stringent specifications and
manufacturing multiple lots for an internal fit-for-purpose analytical validation.

ioctave 15

Products offered and sold by Olink Proteomics AB are for research and investigational use only and are not intended for diagnostic or therapeutic use
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This study comprehensively profiled the AD plasma proteome and serves as a foundation for a high -performance, blood-based test for clinical AD screening and staging.Individual AD classification
scores were calculated using a linear regression model that included age, sex, and the plasma levels of the 19 -protein biomarker panel as candidate factors

Received: 24 November 2020 | Revised: 29 March 2021 | Accepted: 5 April 2021
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e SR e R ATERS AR FEATURED ARTICLE THE JOURNAL OF THE ALZHE IMER'S ASSGCIATION
A B KLK4 [ o] LIE-R D Large-scale plasma proteomic profiling identifies a
- o ¥ - ) high-performance biomarker panel for Alzheimer’s disease
& & X screening and staging
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0.8 § 80 |80 “:>" g .Ev 0.6 Discovery 0.9816 + 0.0083 0.9881 + 0.0071 0.5518
Qo =
-*E 0.6 g 60 5 2 i 19-protein model:
= g 60+ B g o 3 0.4+ . Validation 0.9690 + 0.0151 0.9863 + 0.0115 0.3620
2 0.4 = | = § 2] Discovery
A § 40, 40 § 0.2- — Validation
5 \ | 2 . i i
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= . = R | e T T T T T 1
olf —1oproteins F Aledindl , 2 & & &F 0 02 04 06 08 1.0  *AUCis denoted as mean + SEM
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1 - Specificity AD classification score Designated AD severity
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Systems vaccinology of the BNT162b2 mRNA vaccinein
humans

Prabhu S. Arunachalam, Madeleine K. D. Scott, ... Bali Pulendran + Show authors

Nature 596, 410-416 (2021) | Cite this article

/?E%HHIJ: Nature \
IMEF: 49.962
sZRAIE: 2021
HEEE: S6fEREE (314#H1Tolinks3 )
\ggﬂ%"ﬂ:lzl‘:?: Olink &&= HA/ 10X RHEiERA /

Y- M R EHRIE A IRSS

HriBteEF R ARAE (BR) #EX
KR, EHOInkEERIEEHAS
ST MREE RAFF S, F401E
R T Pfizer-BioNTech mRNAYE &

BNT162B2F KA G, AMEARERS
XFSRAS-CoV-28F 4 BUiRE K R EKRAY
KARGENENFEMRENE.



[ ]
* — SINCE 2009 —

B

10.0{ ; 10.0
| N : . X M OlinkM % & B A% & HRIE R AEPanel,
751 - 754 ! ' B
i o A X315 W M AR AT 5 B B T
- ' - ' H CXCL10
~ 5.0 | ] 5.0 I . N AT RN —_ N 5
e | { o oxcL10 gl . o M, EHR () 2R (A) EEEW
: HEN, : ca R o < — s
esfi e 25l ko sodi EABISHEORME2LKMLL, KLETRDRE
___________________________________ 1 sAdacxcun .
AT | g R R TR
4 0 1 2 3 4 5 3 0 1 2 3 4 5
log,(fold change from day 0) log,(fold change from day 21)
P
*kk Qé&vsqéé
Day 1 . CD8 [ 6{ R =0.82, P = 0.00092 ®
Day 2 17.51 CD4 . . N EIJ iy E 4 Hlj
Day 7 15D Intermediate monocytse-? Speai'rrtm_an’s %4 RHEIREFE22K I‘] IN FV ZM el & %
= Y correlation e L s— N N N
= Nonclassical monocytes 0.5 < \ - W
E\_—(’J0.0 CD56'°" NK 0 '@.2 *ﬁlNFVi§lt7K:|Z$DZ:HgHH@;"§:@EP
8 Classical monocytes | * a! s N
e ooc = HYPSTATHERR L FIAE R 1L,
5.0 Plasmablasts = *
0 1 2 7 212223 28 oDSE" NK 8 = lo (Ionfold chZ: e .
Time (d after vaccination) (dagy222 ersus day 291 )

Y- M R EHRIE A IRSS



4516 2 4

a 250 s by & 2 a3 as EE MNES
200 4 . Down Anthlra.\I IFN signature (M75)
('3 150 g Type I.Inter'feron.response (M127)
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0- . = - - Enriched in monocytes (ll) (M11.0)
e - Enriched in monocytes (IV) (M118.0)
L L = Enriched in myeloid cells (M&1)
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Distinct immune signatures discriminate between
asymptomatic and presymptomatic SARS-CoV-2P°* subjects

Shanhe Yu'3#, Caixia Di%*®, Shuun Chen'#, Mlngquan Guo*®, Jlayang Yan
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25 23 24
g 2 44 unique Abs CyTOF
o15 12 (0.2M wlslper sample)
O @ 18 Haaliy oo
9 asympﬁomahc
7 presymptomatic
! PBMC 8 mild
> 8 o o @ 8 moderate
= = ® = ®
[ E £ 2
£ g g 3 RNA-seq
g g = whole transcriptome (1M callsper sampie)
> > 47 samples
< @ 15 healthy danors
o ﬁ 9 as;
> { & 7 presymptomatic
_ @ @ o] Y@ 7 mild
580 Yoo 9 moderate
U\
ﬂ ' LU Plasma 180 protein SN
. ) & (1u! plasma/per sample)
l—r—J v 52 samples
16 healthy donors
‘ 9 asymptomatic
8 presyrmmuc
Following up clinical cohorts 10 modema
Healthy Asymptomatic 3 resymptomatic Mild Moderate
Age (yr) 26.00 (24.00-29.00) | 23.00 (20.00-31.00) ‘ 28.50 (23.25-36.00) 23.00 (21.00-26.00) a.oom.oo-za.sm
Gender (F/M) 114 (51.9%)/13 (48.1%6) 8 (42.19%)11 (57.9%) | T Myﬁ (41 7*) 7 (30.4%)/16 (69.6%) nz(sbmygz’(sq.qqsu
BMI | 21.08 (19.37-2389) | 20.98(19.23-22.84) || 21.48(18.70-2365) | 22.07 (19.13-23.67) | 21.55(19.32-24.41)
Comorbidities * N/A N/A NA NA N/A
- o i ipicomiicen
* Comerbiditics include all ing disorders shown in Table $1. - Ol ProtEomics
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. Citrus analysis: Identified Functional a Plasma proteins increased in latent TB infection
South African CyTOF analysis | distinguishing cell subsets cell subsets assays
adolescent cohort - - NADK CXCL-8 ADA LRP11 DDC
Panel1 Panel 2 VISNE 9. p=0.0098 4, p=0.0315 5, p=0.0401 71 p=0.0431
uc ~ % TR c c c % % c . . c -
A 26 surface markers 27 surface markers TR 2 2 2 2 2
e § 11 cytokines/effectors 13 signalling effectors AL e g2 g2 82 82 g2
PBMCs — , . g8 g8 28 23 23
Plasma — : t-SNE2 c o c D c D c > c D
LTBI ~ 82 = 2~ g2 o
| Analysis of 184 plasma Identification of differentially 3 Overall immune state 4 4 [ [ [
| proteins expressed proteins in TB latency & = = = =
b 1. Gene-expression data — Cell-mixture deconvolution Global cohorts of adults and children ) ) ) )
uc LTBI uc ATB LTBI ATB ATB EOT b Plasma proteins decreased in latent TB infection
South Africa, United Kingdom, Gambia,
China, Taiwan, Kenya, Indonesia, Malawi cCL23 CLSTN2
Vs Vs Vs Vs
and Venezuela 10, p=0.0182 4, p=0.0250
3 & 3 * c
=} K] * 1]
e o 8o 2 g 7
2. FACS analysis of a Chinese adult cohort 23 ] ]
g b g H] g b
c Cell-mixture deconvolution ’ £8 £8 £8
o ' s S s
uc LTEI LTEI NK cell frequencies in peripheral blood = £ g

ATB ATB EOT
FACS ______________<
validation | PET-CT

Pulmonary inflammatory state
South African adolescent cohorts South Afican adult cohort

> RKEBEEDEATE (Mtb) BRI AR R T RAVIRES, FRA
Overall Inmune State: ZHfIZHFFi+O0link RIEER H R A + x4 BIRERZRE, IANsz—HEERAO

MEIES D HEBAF X 45 R R FUE R AR S 1L > XS G R AR R T TR A TR AR M T BRI LR,
HBE T R mBRAERARE., HETERHZREZN
EHREMIREY .

» Olink Metabolism panel&Inflamation Panel
Chowdhury et al. "A multi-cohort study of the immune factors associated with M. tuberculosis infection outcomes." Nature, vol. 560, no. 7720, Aug. 2018, pp. 644+,
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%eraﬁ ’ S C A L L O P Genomic and drug target evaluation of 90
Lo o fommborin. vt cardiovascular proteins in 30,931 individuals
Identify causal protein biomarkers > MapPEd 451 pQTLs _|inked to 85
cardiovascular proteins (CVD 1)
Disease PROTEIN Drug Targets

» Using MR and 38 common diseases,they
identified 25 proteins (of which 11 were
previously unidentified) as causal in various
diseases

>
)
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J .
DISEASE i & » ldentified candidates for target validation,

s y wenmian " : ' _ repositioning, target-mediated safety, and
' : new target candidates

Mendelian Randomization
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25 causal proteins identified, including 5
novel findings.

Strong causal evidence shown for targets In

phase 2 (283G IE 1 BRI R4

Alternative indications suggested in some
cases

Monitoring of safety risks also suggested for
some targets (FEELHE £ 1) 22 4 P R e
N

20 EHEFE=
5 FE =

Supplemental Table 7 from

Combining Olink and Genetic data lead to significant insights to guide drug development ”

Overview ofgene products mrgeted by com pounds orantbodies thathavebeen n c]:n:caldevebpm ent

M endelian random ization strong
evidence pan-pQTLs) GE)
Gene Stage Thdicaton Drugnam eorgenericclhss |CausalStrongEvidence
ADM Precnral [Oncobgy W asthp ato
CASP8 |Preclnial |[Onmbgy Breastcancer
CD40 Phase2 |Autommmune disease,Renall BD,RA
CHIL1l |Prechihial|Onombgy Atralfbrilbton
CSF1 Phase3 |Onombgy W alkthp =atb
CX3CLl (Phase2 BD,RA,PBC E6011 Bone fracture,SIE
CXCL16 |Precihial |Onmbgy
DKK1 Phase2 |Osteoporosis,Oncmbgy Bone fracture
FAS Phase2 |Onombgy BD
GDF15 |Prechhial [Cachexa Recombhnantako hphldev [HDL
HGF Phase2 |Onombgy Trigkcerdes
18 Phase2 [Onobgy,T2D
LIRN Launched |Autoinmunedisease Anaknma Totalchoksterol
TL6R Launched |Rheum atod Arthrits Tocdlizum ab Asthma,Eczema
MMP12 [Preclihial [COPD Eczema
PGF Phase2 |D&beticrethopathy
Triglkcerdes, totalchoktero],
AGER Phase3 [Akhemmersdiease prostate cancer, schzophrena
TIRL1 Phase2 [Asthma,COPD BD
TNFRSF1(Phase=2 |Onombgy Prostate cancer
INESFLL [Taunched |O steoBoms'B D enosum ab eBMD
EGF na eBMD
F3 na HbA1C
116 na 2h-glhicose
PAPPA |na D iabetes
SPON1 |na Afb
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Folkersen L, Gustafsson S, Wang Q, et al. Genomic and drug target evaluation of 90 cardiovascular proteins in 30,931 individuals. Nat Metab.

S M RS HREITPRY ARIRS:

TEEel

J<7J<




V13zha

Plasma proteomics identifies leukemia inhibitory factor (LIF) as a novel
predictive biomarker of immune-checkpoint blockade resistance

Y. Loriot'’, A. Marabelle®!, J. P. Guégan®, F. X. Danlos’, B. Besse™*, N. Chaput™®’, C. Massard’, D. Planchard’, C. Robert’,
C. Even’, M. Khettab’, L. Tselikas®, L. Friboulet’, F. André™*, I. Nafia®, F. Le Loarer'®'?, J. C. Soria’, A. Bessede’" &
A. Italiano™**1%"*
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Multicenter phase Il trial of Camrelizumab
combined with Apatinib and Eribulin in heavily
pretreated patients with advanced triple-negative
breast cancer
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1 Yinduo Zeng', Weijuan Jia!, Yaping Yang', Shenggiang Xu®, Herui Yao
154

Jiegiong Liu®®, Ying Wang"®, Zhenluan Tian"®, Ying Lin2®, Hengyu Li

Shicheng Su 1 Wen Jiang® > &

~

Erwei Song

-

A FHBF): Nature communication

sIWEF: 14.919

RFRAYE: 2022

HA®E: 4625 REAEEERIETNBCEE
\_ SZHEFFES: OlinkEHZE / m(IHC) / Flow cell
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Patients screened
(n=61)

Excluded (n=15)
Symptomatic CNS metastases

(n=2)
Declined to particiate (n=9)
No measurable lesions (n=4)

Enrolled and received treatment (n=46)

Withdrew informed consent
before the first assessment (n=2)

Intention-to-treat population (n=46)
Safety population (n=46)
Efficacy-evaluable population (n=44)

Discontinued treatment (n=35)
Progression (n=28)
Patients withdrawal (n=4)
Adverse events (n=1)
Death (n=1)
Other reason (n=1)

Still receiving treatment (n=9)

Fig. 1 Trial profile. Treatment summary and data collection of study
participants. Participants were recruited from 3 hospital sites in China.
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\ Icahn School
Dose-dependent response mocfaMgdigir%Oat

L

Dose selection of JAK/SYK inhibitor in AD Mount
Sinai
Aim Results
Phase 1b study to evaluate efficacy, safety, pharmacokinetics and effects on ASN002 significantly downregulated several serum biomarkers
systemic biomarkers of ASN0O02 (a dual JAK/SYK inhibitor) in patients with involved in Th1, Th2 and Th17/Th22 immunity, and decreased the
atopic dermatitis (AD). atherosclerosis-associated biomarker E selectin/SELE. Both 40 and 80
mg showed good evidence of activity, but efficacy was higher for 40
mg.
i -ﬁ 'T.n::::o;cme " ::9 cXCL10 h, ccuTm I8 :l:‘!LJJ i
' ¥ ¢
e i | o'm
:: ﬁ — 015 020 4_5“_‘”‘_.
Professor Emma Guttman-Yatsky K}:‘__’: ' 5 °°:":t =

AD patients randomized to ASN0O2 or placebo (20 mg, 40 mg and 80 mg
once daily) over a 28-day period. Patient samples were analyzed by Olink Conclusion
(~360 proteins from Inflammation, CVD II, CVD Ill and Neurology panels).
Enabled selection of the lower dose of 40 mg for optimal effect and
decreased risk for adverse events. Protein biomarkers help dose
selection in subsequent phase 2 studies. Possible to relate disease
Bissonnette., et al. The oral Janus kinase/spleen tyrosine kinase inhibitor ASN0OO2 ... 2019. Br J Dermatol. .o . . .
activity scores to biomarker changes — identify responders vs non-

responders.
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Olink Proteomicskiy

Olink delivered data on 1,161 validated proteins from 15 L of 10 . Reduced NFL with patisiran and
patient plasma. A significant change in the levels of 66 proteins 2 8 ) improvement in disease severity score
was observed with patisiran vs placebo. 2 - 3 suggests it as a biomarker of nerve
§° L - é damage and polyneuropathy in hATTR
20.0 *NfL T4 = amyloidosis.
«RSPO3 3
17.5 1 +CCDC80 .EDA2R g 2
5 15.0 .N-CDase Enables earlier diagnosis of
% 12.5 «NT-proBNP i Healthy Placebo Patisiran Placebo Patisiran pOIVneuropathy in patients faCIIItatlng
iy 10.0 . .. Pre-Treatment 18 months monitoring of disease progression.
o . B The first study proving the strong
2'5_ - 3 : E"ﬁff-_‘bﬂ impact of NFL in hATTR and would not
0'0 atisiran have been tested unless a system-wide
! T T T T T T ? T i i i
Y T =5 " e o2 I S =y proteomics approach with Olink was

used.

Treatment:Time-Point Coefficient

NFL, the most significant biomarker (p<10-29), correlated with
disease severity scores over time

NfL Level (logs)
e

Ticau et al., Plasma Proteome Analysis of Patients with Hereditary Transthyretin-Mediated
(hATTR) Amyloidosis Establishes Neurofilament Light Chain (NfL) as a Biomarker of Disease
and Treatment Response , medRxiv preprint (2020)

9 Maonths
Time Foint

5l
Baseline

18 months ¢A| n)/|am®

IARMACEUTICALS

RAolinkE EHBRA ST RAIRIMRABHEMN 116 KB ERANER,
AR RIUIE,
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Olink Proteomicskiy

Drug post-marketing studies

Aim

Psoriasis is an independent risk factor for coronary heart disease and
cardiovascular mortality. How does the effect on systemic inflammation
and cardiovascular risk reduction differ between drugs?

y and car lar panels for blood-related proteomics

Inflammatory Panel Cardiovascular Panel

HB-EGF
hK11
HSP 27
IL-16
IL-1ra
IL-6RA
CASP-8 L6 1L27-A
CcCL4 L8 ITGB1BP2
ccL20 MCP-1 KLK8
CD40 MMP-1 LEP
CSF-1 MMP-10 LOX-1

4E-BP1
ADA
ARTN
AXIN1
BDNF
ccLn
CCL19
cCL23
CCL2s
CCL28
CD244
CDs
CDé
cbcP
C8T5
CXCL10

cxcu NGF-p.
CXCL6 OPG
CXacL1 SCF
EN-RAGE SIRT2
FGF-23 TNFSF14
HGF TRAIL
IL-18 TRANCE
-4 VEGF-A

CXCLS

Results

R

A wider spectrum of cardiovascular blood protein reduction effects
was seen with Tofacitinib compared with Etanercept in responders.

qupopqers Non-responders
Drug effects oni \i,./’/ Etanercept S koaceoil
inflammation
. [ 13 3) 14
protelns \ N/
Responders Non-responders
Drug effectson """ 3

cardiovascular

Etanercept

®

15 &% &£ 92

[ ]
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Professor James Krueger

X FolinkB % fE
MM EHpanel
XM K TR
BT AT
R, ﬁfﬁ'ﬁf
YEz=EL il

o I U

(e te 0 . PDGF Suburit B

risk proteins

PECAM-1
PIGF

[ 26 @ Etanercept
|
PRL A

PSGL-1 S O

PTX3 —

Method

Plasma profiling of psoriasis patients at baseline and 4 weeks after
treatment with Tofacitinib (pan-JAK inhibitor) and Etanercept (anti-TNF)
using Olink with ~180 inflammation and cardiovascular proteins.

Conclusion

Potential for ¥5;&& 7R Tofacitinib post-marketing studies to claim
benefits on systemic inflammation and reduced CVD risk. Proof of
concept on drug differentiation strategy that can influence design of
phase 2/3.

Kim et al., Reduction of inflammatory and cardiovascular proteins in the blood of psoriasis patients;
differential responses ... Journal of Investigative Dermatology (2017) 138
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PMCID: PMC8777128
PMID: 35070967

Front Oncol. 2021; 11: 756902.
Published online 2022 Jan 7. doi: 10.3389/fonc.2021.756902

A Linear Discriminant Analysis Model Based on the Changes of 7 Proteins
in Plasma Predicts Response to Anlotinib Therapy in Advanced Non-

Small Cell Lung Cancer Patients

Fei Xu, .t Haiyan Xu, 2.1 Zhiyi Wan, 3.1 Guangjian Yang, TLu Yang, 1 Xueying Wu, 3 Jin Sonq,®4 »" and Yan WangE

> B HA NSCLCM%‘]\QH XHARZBREA R BTN & fFar, &
AT BT E —RE 7T R I Mm%, FFR A Olink Immuno-
Oncology paneliF{T4&: M,
> RERNEMEAENEZRAR, RERFHEINAZTIUNZAF7 Y
ﬁfﬁ%ﬁ%% AR E—ME ZNEYREY, NATAES
l&{%jb%lglj/u\%
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37 NSCLCT ilrlif 52

Advanced NSCLC patients from August
2018 and March 2020
(n=52)

A

Patients were included into this study
and detected using the Olink Immuno-
Oncology panel at baseline
(n=43)

Patients detected using the Olink
Immuno-0Oncology panel after the
second treatment cycle
(n=37)
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GREIKF | XCAR T4HIS T i RILERZEAT T
Aim Results
First cllinical phase I/lla trial using third generation CART cells Best predictor of response was a good immune status prior to CAR
targeting CD19 to evaluate treatment safety and efficacy. infusion with high 1L12, DC-Lamp, Fas ligand and TRAIL. Responding

patients had low monocytic MDSCs (CD14+CD33+HLA-DR-) and
low levels of IL6, IL8, NAP3, sPDL1 and sPDL?2.

N

°
]

®

e Pre p=0.0121 < ® Pre p=0.0193
g o ° A ° o 1w 2.l o 1w
z o R 8 4 A 5w § 4 608 ° 3 A Sw
E A 5 A 3M 2 4 A g Fe) g A 3M
S 400 %e 83 o [0 ae § s
S 2 o.&m E 24 9@0 ¢
o8 8
0 1'0 2'0 3‘0 (] 1'0 2'0 3‘0
Survival (Months) Survival (Months)
& b o e Pre “] ° o Pre
Lo o 1w p=009stns ¥ 10 O 1w p=0.0436
: 1&38 6 2 2 A 5w p=0.0023 E I, A 5w p=0.0002
g4 g 3 2 A 3M 22 A A 3Mm
- -
. . - ~ !# g
Professor Angelica Loskog, Uppsala Unviersity 3 7 g e 8 2 L
Method I : —
—_— = 0 10 20 30 10 20 30

Survival (Months) Survival (Months)

Fifteen patients with B cell lymphoma or leukemia were treated

) . Protein profile (pre/post CAR infusion) correlation to overall survival
with CAR T cells. Peripheral blood was sampled before and at P (pre/p )

multiple time points post CAR infusion to evaluate both the Conclusion
persistence of CAR T cells and for immune profiling using
Olink’s Immuno Oncology panel (92 proteins). Patient prior immune status is important for response to CAR T cells

and this finding may contribute to the design of future studies and
development of CAR T cell therapy.

Enbladh., et al. A phase I/lla trial using CD19-targeted third generation CAR T cells for lymphoma
and leukemia. 2018. Clinical Cancer Research.

Y- M R EHRIE A IRSS



. ' <

o o {805k 4
}(‘“".0 BIO MIAO BIOLOGICAL
°e .- —— SINGE 2009 —

EREY) M RMAERIFYANIRS s )



Zfl: CKBRASI LI B H AR G4 -5 RERE SoD BEACHT R FIAHSRME g Ak

I
¥

7 B A A AT

JAMA Cardiology | Original Investigation

Associations of Adiposity, Circulating Protein Biomarkers,
and Risk of Major Vascular Diseases

Yuanijie Pang, DPhil; Christiana Kartsonaki, DPhil; Jun Lv, PhD; Zammy Fairhurst-Hunter, DPhil; lona Y. Millwood, DPhil;

Canging Yu, PhD; Yu Guo, MSc; Yiping Chen, DPhil; Zheng Bian, MSc; Ling Yang, PhD; Junshi Chen, MD; Robert Clarke, MD;

Robin G. Walters, PhD; Michael V. Holmes, PhD; Liming Li, MD; Zhengming Chen, DPhil

IMPORTANCE Obesity is associated with a higher risk of cardiovascular disease (CVD), but
little is known about the role that circulating protein biomarkers play in this association.

OBJECTIVE To examine the observational and genetic associations of adiposity with
circulating protein biomarkers and the observational associations of proteins with incident
CVD.

DESIGN, SETTING, AND PARTICIPANTS This subcohort study included 628 participants from the
prospective China Kadoorie Biobank who did not have a history of cancer at baseline. The
Olink platform measured 92 protein markers in baseline plasma samples. Data were collected
from June 2004 to January 2016 and analyzed from January 2019 to June 2020.
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Multiomic blood correlates of genetic risk identify
presymptomatic disease alterations

Michael Wainberg®, Andrew T. Magis®(, John C. Earls?, Jennifer C. Lovejoy®, Nasa Sinnott-Armstrong®,
Gilbert S. Omenn®, Leroy Hood®'(, and Nathan D. Price®'

2Institute for Systems Biology, Seattle, WA 98109; PDepartment of Genetics, Stanford University, Stanford, CA 94305; and “Department of Computational
Medicine and Bioinformatics, University of Michigan, Ann Arbor, M| 48109 w00 O | J Il }’ Proteorrn J e
o W L\ \ o WSS ) L)

Contributed by Leroy Hood, July 9, 2020 (sent for review March 9, 2020; reviewed by Ali Torkamani and Sheng Zhong)

> Leroy Hood#UiR EIRAIRZ: T 108 RRASE 7T — 1M E B A FEHE100/@ Rt X
EPPOOIH, ZI B A ZHF REIERMBRARTEEN,
%E’JPRSS DTEMETOIRNEARA, RHAFMNE IR
ﬁ/ﬂ'JZIEﬂ HIR R IT4T;
» X F T OlinkgJINF, CVD2FICVD3=4" Panel, #333<IFERR % BXPRSs 44K
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Enable understanding
of real=time human
biology |

Genomics Epigenomics  Transcriptomics Proteomics Metabolomics
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Serum collection W& I &

o WESMEIMBEXRERET,
. m/@zﬁéﬁm%, XIBEEE 15-30 95, B BT 60 ML T RENMEE O 6
JZHZE /ﬁ
f%J/V\%/bm (2-8°C) H1XL 1000-2000 x g B0 10 9058, IAERRIMER;
« VAR IMBEZETENE R,
« iEf7 1 -80°C

Plasma collection W& 3%
s WE M MEMNTUETINEREEAN(L EDTA, fw@@gﬁﬁfr%&ﬂ)

. E%J/%\%/um (2-8°C) AL 1000-2000 x g B/l 10 9050, IERRIMF RHILEEE,  (4°CHITEHT

ARG/ NI N FERES )
« VR ME R T FETR,
« iff71E -80 °C

KEEBMERRT

AR ER TREMSHMENTEREEN T .. IFRERMAFANXETRNMXEE
MEE—2 (E—mhi. B—ABF)

Y- M R EHRIE A IRSS

(B':‘“::t 14 2% £ 99

S REE FREARE (FR) &



(B':‘“::: 1H % * 4

'. .'. — SINCE 2009 —
SEIG = R VORE TR
SHNERRT
ERNLIAHR. IEESEBREREIRENE, 7I30 96 7L PCR 1R, EFES=E2ENnER, FER
Mif-80 °C {(EREEEBIFIERIEIE (e.g. Sarstedt #72.1980.202 with seal from Life Technologies
#4306311 or the biobanking system from Matrix, Thermo Fischer). Olink SE3&=ERILUSHEERM
PCR 8 EX5@ak Eppendorf E475E 96 7R, BEARLR=IREITAA.
Hoisih
BRAt 240 T (UL) BB MVER
N RFH
96 FUif: 50 {&4FH/iE S R RS T Eexplore i,
EppendorfiftZE: 100 -500 /5 73N Z /3L 80Ul i
Hmis

X3F Olink EH{THIAHT, BNZHE/EERFE—EMRMEEIA.
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PLASMA: ~55% of total blood Normal plasma = 90-92% water Contains: Electrolytes, antibodies,
metabolites, hormones, enzymes and blood plasma proteins (fibrinogen/albumin/globulin).
Function: Transport medium for blood cells, along with nutrients, wastes, chemical messengers,

antibodies

SERUM: Plasma minus fibrinogen (blood clotting protein). Contains all other plasma elements:
antibodies, electrolytes, metabolites, hormones, enzymes, albumin, globulin

“ /f\

Whole Blood Sample Sample Placed in Centrifuge Blood Sample That
Has Been
Centrifuged

Whole blood=Plasma+blood cell - =

—— Plasma

Platelets

/
=/ White blood
: cells
Red blood
| cells

-
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Hemolysate

15/ 75g/lL 375g/L 188g/L 084gL 047glL 023gL Seum

w - -

v RERRF N

£=0997, p<2.2e-16

NPX, 4 cycles

NPX, 2 cycles
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NPX, 8 cycles

£=0997, p<2.2e-16

NPX. 2 cycles
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Olink #7$§R5-F M B Dried Blood Samples-v2.pdf

Olink #7535 @9 - JHK Tear_v1.pdf

Olink ##7$&R - R #& Urine.pdf

Olink ##Z<$5m - Ik Saliva_v2.pdf

Olink A $ERI-FE40 1M (Mitra 24 R ERAESE B) VAMS.pdf

Olink 521575 - BIR M5 SAM.pdf

Olink # M5 RI-BE7K Ascites_v2.pdf

Olink # f 57 - Il & & CSF_v1.pdf

Olink ¥ S35 R - 52 BR AR Tape strips_v1.pdf

Olink # G $5/5-FL;1 Breast milk.pdf

Olink ¥ fa¥& R - & Sputum. pdf

Olink # 873 -7M# {4 Extracellular Vesicles_v2.pdf

Olink # fa - AR ##4) Cell Lysates_v2.pdf

Olink # @5 -MARIEZF L .. Iture Supernatants_v2.pdf

Olink #5387 - %7Kk Amniotic fluid.pdf
Olink ¥ M FE RI - LA4R B4 Tissue Lysates_v2.pdf
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Olink pilot study:
Alternative matrices

Aiming to apply the unique features of the PEA technology on a matnx other than serwum or
plasma? Ws would like to share some previous knowledge fo guide you to the optimal resulfs.

Clink assays are optimized and thoroughly valdated for analysis of serum and plasma, meaning
that the dynamic rangs of the assay has besn adjusted to protsin conoentrations expscted n
serum and plasma. In addition, both cersbrospinal fluid (CSF) and urine have been thoroughly
evaluated with sat analysis recommendations. Whilst a wide range of additional zample typss
are compatiols with the technalagy, it is important 12 determing the performancs of aach
specific matrix in order to obtain accurate and reliable resulis.

In thiz dooument, we have summarized information and examples of study layouts 1o help
answer different types of questions that may be important prior to running & larger study. Please
do not heeitate to contact suppori@olink.com for a discussion on your specific study.

Why run a pilot study?

First of all, the relative composition of proteins can be very diffsrent betwsen sample typss. Plasma
and serum have a protein concentration rangs spanning 12 orders of magnitude with a faw high
abundant proteins making up the largest percsntage. Other matricss, such as osll and tissus
Ilysates, span a lowsr ordar of magnituds but may instead bs mors divergant than serumiplasma
dus 10 s.g. differences in sample preparation methods, cell Ene charactenistios and differences
batwesn tissus fypse.

Thargfore, running a pilot study will ensurs that you run your samples under the optimal conditions,
guiding the sample dilution to confirm that the data is in the dynamic, linsar range of the assay and
whather any assays ars at risk of hook!. The recommendation from Olink is to evaluats a smaller
subest of samples pricr 1o running the whole sample sat, but the optimal pilot study design for your
specific study will depend on the questions yvou would like 10 answer.

Sample preparation recommendations
Guidelines for eample preparation, including buffer recommendations, are availabls for a selectsd
numiber of mairices. Pleass contact support@olink com for mors information.

Standardizing samples: determining protein concentration or cell density
The read out from the Clink platform is in relative abundancss. To maks acourats comparnisons
Datwesn samples, it is therafors important 1o standardize samples before running the assay. Most
standard total profen measurement assays (e.g. Lowry, Bradiord, BCA, Manodrop sic) can bs used
10 measure your profein conosntrations.

Protein concentrations are expected 1o vary for differsnt tissuse (s.g. heart, brain, muscls), osll lines
{e.g. stable sl line, primary cultures, culiure conditions) and sample preparation methods. The
gansral reeommendation by Clink is a standardized total protsin concentration of 0.6-1 mg/mL. Csll
supematants are preferalcly nomalized to starting cell density dus to difficulties in acourataly
measurnng total profein conosntration.

! ttpe:/wwesoink_comyguestion/what-is-he-high-goes-nock-effect!
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