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What is an antibody?

\\(I Antibody I Target Protein

* Y shaped protein

* They are used to:

* Understand the involvement of
proteins in disease mechanisms.

* Therapeutics

* Diagnostics/ prognostics
* Biomarkers
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Only Good Antibodies

Mission: make best practices in antibody
choice and use more feasible, easy and
rewarded.

Projects: Better Antibodies, Better Science
and Better Patient Outcomes.

About: Non-profit grass roots community

Mission: identify selective antibodies for
every human protein

Projects: KO characterisation of antibodies
used to study proteins of interest in...

About: An incorporated Open Science
public good company that facilitates the
collaboration between antibody
manufacturers and academic labs.



Why is drug development slow, expensive and risky?

OMICS

Hypothesis
generating data
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Absent or poorly
sensitive/ specific
tools

Poorly predictive
model systems

Models and
Mechanisms

Uncharacterised
patient
heterogeneity

Biomarkers and
OMICS
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Why is drug development slow, expensive and risky?

Irreproducibility and lack of quality




The problem
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Prevalence of Irreproducibility

Amgen Bayer Healthcare  Vasilevsky Hartshorne Glasziou
(Begley and Ellis)  (Prinz et al.) et al. and Schachner et al.
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The problem

US $56.4B

US $28.2B

Irreproducible 50%

US $28.2B
50%

Reproducible

Estimated US Annual Preclinical
Research Spend
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My personal motivation

Heart disease
-Myocardial hypertrophy
-Myocardial ischemia

Cancer ﬁ
Brain disease \
-Stroke _

-Alzheimer's disease

Vascular disease

-Aortic aneurysms
-Hypertention
-Atherosclerosis (protective)
-Endothelial dysfunction

Lung disease
@& -COPD

-Pulmonary fibrosis

- — " _ARDS

Kidney disease

-Diabetic nephropathi/

Liver disease
-Cirrhosis
-Hepatic fibrosis
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Check the antibody?

NOX4

NOX4
Plasmid O

Cells

Amount of protein

Cntrl Nox4




Check the antibody?

Passed Failed

Ladder Cntrl NOX4 Ladder Cntrl NOX4

|
AR

I
L

OGA

Only Good Antibodies



Check the antibody?

Ladder Cntrl NOX4
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Check multiple antibodies?

CiteAb

952 results for ‘nox4’ antibodies

Antibodies resold by many suppliers

Which ones to pick?

Citations?

Validation data?

Recommended technique?
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The problem
BY YCHAROS

THROUGH OPEM SCIEMCE

Antibody performance by type

Percentage of publications with
antibody validation data for IF

WB IP IF
100 - 100 - 100~
80— - 80— 80— n = 80
antibodies
60+ 60— 54% 60 369

48% publications

40

204

% Succesful antibodies

B validation
. No Validation

o
l

P M R P M R

P = Polyclonal M = Monoclonal R = Recombinant

https://doi.org/10.7/554/elife.91645.2
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The problem

Antibodies which failed
YCharOS validation (n = 97)

\4

4 AR 6000 =y
3 antibodies excluded - Discontinued + No validation
Antibodies included (n = 94) - neutralising - I 1 Discontinued + With validation
L J antibodies © 5000=- s
g. . Continued + No validation
* © . Continued + With validation
" 4000 =
f Y =
Literature search %
(CiteAb = Google Scholar) © 3000=
\ J 0
2
(Yo
* O 2000w
i 2 19 publicati B
No publications: 35 antibodies exclu‘;‘; d'fas:z:sle 'g
59 antibodies 766 publications : P 5 1000=
L J size unclear =

o - =] ”
Primary Cells Lines

Tissue
( Validation demonstrated? ) ( Total biological samples )
640 no validation Animals: 9,443
120 presented validation Human tissue: 5,015
6 unclear Human primary cells: 1,215
Cell lines: 569
¥V O J
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Only Good Antibodies

Community and Forum

Our Mission

The OGA community will work with all stakeholders to accelerate scientific and drug discovery
research by:

1. Increasing the availability and use of high performing antibodies

2. Eliminating the use of poorly performing antibodies
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Community and Forum

About us

« We are a diverse interdisciplinary collaboration of basic, clinical, and behavioural scientists and technicians
from academiaq, industry, and non-profit organisations.

« We are actively engaging all stakeholders

 We support open science and tfransparency, and we believe a no blame culture helps facilitate better
collaboration and progress

OGA
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Working together to improve
Research institutions biomedical research
and end users

T Experts in antibody production N C [yt g/:ﬁ
RN® OGA and validation S| ki EME

U K. UK Reproducibility
Netiwark Only Good Antibodies

motor neurone disease

Research funding agencies

i‘\éll\éligél-l‘-é}; M for Precision Health O YC HAROS ELIEPEANPULMUNARVFIBRGESFE[EIIDN
% é ANTIBODY CHARACTERIZATION Astrazeneca L

THROUGH OPEN SCIENCE

Reagent database providers {i\/) GeneTex abgéafn, Publishers and journals

4 i " (’% 15 Ilr-:’rsl;‘:(:):;)%ilnion :Xjf.‘ o
«RRID Bregica B DSHEY) IP1E FICCO  seife

bes.org | |
€ raddgene nature
saddg protocols @1%"13%‘%%
‘I:\Q'B:y:‘s‘GuiE‘]rgegcgﬂrsppare C I teA b * % g g % Biology Open Jco;irasl :,:fience
proteintech”  S9§&1 WILEY Development. Qo

Experimental Biology
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Potential drivers of the problem

Availability of robust End-user antibody Variability in antibody
characterisation data choice and use > technologies

* Slow adoption of

e Lack of e Lack of .
sf:nerdised a\?v(;r:ness and recomblna}nt
. technologies
approach education
e Potential for e Resource * Lack of unique
) . identification
conflict of constraints
interest

e Characterisation
data applicable
to old batch

e Lack of rewards
e Expensive to for best practices
produce
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Raising awareness and education

OnlyGood Amtibodies Commum ity and forum

< »addgene Blog

®
Sreat 10 have 55 PAD saudents frof Wvesity of Leicestar wrsi®ye of
Knockout cell line approach n Jhan, Urever o Warwich, Univeruity of At W
Nottingham 31 our Tirst ever Antibotkes and Research Reor s
Thark yow 80 D Adam Wrght. Panesata Styllanoy, ™ " I SENT
Harvinder Virk 30d Usa Finch for oeganisation and deliseey

Thark you 1o all the 1 et ¢ attersdie

Which antibody would you pick?

Home About Us Publications Projects News Data Partners Contact
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Only Good A
Pioneering Better Science

Defining

the role of
antibodies

in improving
research
reprOdUC'IblhtY This feature highlights our role as part of a large international collaboration of fantastic groups striving to achieve a future

Nature Feature: OGA Community Spotlight

We are thrilled and deeply grateful to Diana Kwon and Nature Magazine for showcasing the work of the OGA community.

X N 3 with better antibodies, better science, and better patient outcomes.
NC3Rs and Only Good Antibodies community
EEEEHTg 1eporE A huge thank you to all the incredible individuals and teams who have contributed to this effort.

Read Full Article
Authors:

DrHarvinder Virk, University of Leicester, UK (nsve@leicester.ac.uk)

DrRachel Eyre, NG3Rs, UK (rachel.eyre@ncars.org.uk)
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:
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Meeting held:
Report publi
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Antibody Characterisation

International Working Group for Antibody
Validation proposed “Five conceptual
pillars”.

A high selective antibody recognises its
target with minimal cross reactivity
within a given application.

Any proposed pillar adopted should
therefore provide evidence of antibody-
target binding and allow the evaluation
of cross-reactivity.




What is a knockout cell line?

Ladder WT KO
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The problem
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YCHAROS

ANTIBODY CHARACTERIZATION
THROUGH OPEN SCIENCE
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Identification of selective renewable antibodies
Creation of a trusted open science ecosystem to test antibodies

@ Watsreya [nstitute for Precision Health

BlLLéCN}MELINDA N
ATES foundation — e i i
... .. S =7l Cell Signalin
C LS sismm abcam E’ - gnaling

m "]CIO AI-S ALS “¢ SLA .
motorneurone disease ASSOCIATION CANADA gra ntin g

manufacturer horizon Thermo

a enCieS a PerkinElmer company SCIENTIFIC
B“ E SO'I_‘ L‘JT'E g pa rtners hermo Fisher Scientific Brand
{7 GeneTex \EJQ'@O@V.HLS-

a bietechne brand

. . TRE AT AD m Natloze:ulvirlstrltgters of Health

9 %rotei ntech’ SY
: AVIVA

NC g GenomeQuébec 3 et e e
GenomeCanad
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. . : : BIOLOGY
dissemination
Medical [
Ezzenagﬁ:h - DSH Bmw \V/A '|BBOCD IES

g&&SciCrunch

4

FIOOOResearch

* Total # of public antibody reports: 120 N
* Total # of antibodies tested: 1200 zenodo.org/communities/ycharos

f1000research.com/ycharos

antibodyregistry.org
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Building relationships with commercial partners




Building relationships with commercial partners

What do they benefit from joining

Highlight your best performing products

Best performing products stand out from the competition
Data is distributed to the relevant scientific communities
Available to use in your marketing material

Reduce catalogue size and product maintenance cost
Removal of sub-optimal antibodies increase catalogue quality and allows focus on a smaller number of quality products.

Identify new applications for your antibodies

Better focused research effort
YCharOS will identify gaps in the market where there is a lack of high-quality products
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Building relationships with commercial partners

International collaborations allow selective communities to uptake
the data

4 )
Agora Open Science Trust
(Foundation)
\. | Y,
) $ Foundations v
Industry partners v/
YCharQOS Inc. <— Pharmas o
. J Academic grants v/
|
Group A:ASAP Group B Group B Group B Group B
( TBD ) The Neuro Leicester University Cornell University
Quebec Quebec UK USA Other
cancer targets neurological targets respiratory targets reproductive biology
main site:
-core operations T
-logistics $ $ $
-communication
Genome Quebec v gqgrgc NIH
\. / Genome Canada v/

*$ CQDM v

Cancer funding (Terry Fox)

CRSNG-Alliance

Funding related to the research interests of Quebec-Canadian scientists
FRSQ



Transparent and Open Dissemination Process

* First, we prepare antibody characterization reports and share with all our partners.

* Second, we look carefully at all the reports during our monthly advisory meeting to
answer any issues or questions.

* Third, once unanimously approved by all partners, we release the reports on Zenodo.

* Fourth, we contact the funding agencies (NIH, ALS associations, etc.) and they highlight
the release of the reports to their scientific communities.
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Flow cytometry — PFA/ Saponin, PFA/ Triton X-100 summary
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Western blot
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Immunoprecipitation
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Immunofluorescence

DAPI

DAPI

DAPI
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Immunofluorescence
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Immunofluorescence
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Flow cytometry

14558

MAB4364

ARP59448 P050

ARP59447 P050
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Flow data

32.4% of antibodies are selective in flow

cyto m et ry (4 5 / 1 3 9 ) ab183127*% ab302677+ ab305050"* | | ab307605** ] | A19583** ARP31090_P050
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29% are selective (20/69)
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Only Good Antibodies

ab183127** ab302677** 3660**

WT KO WT KO WT KO
270- 270- 270-
175- 175- 175-
130- 130- 130-
95- ' 95- 95
66- 66-- 5o .
52- 52- 52w GlD
37-| . 37- 37- -
30- 30- 30-
16- 16- 16-

* Glucocorticoid receptor (NR3C1)

commercially available KO

contains either increased expression of alternative splice variant, or truncated protein
only able to determine this with multiple antibodies with different epitopes

this is an issue we see 25 — 50% of the time depending on the target
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UGA Figure 1: Glucocorticoid receptor antibody screening by immunoblot
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