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Current needs
1. Identify new targets in people with seronegative disease
2. Global access to affordable diagnostics for known targets
3. Rapid ‘bedside’ diagnostics
4. Confirmation of a relapse or disease activity in people with an established 

diagnosis



GST Fusion protein

Alexa 647 anti-human antibodyRGS-His6 tag

HuProt v4.0 (CDI Laboratories, Puerto Rico – yeast expressed purified protein array)

1/>21,000 proteins

Serum (1:1000) or CSF (1:50)

Nitrocellulose slide

Each molecule printed in duplicate

Plate scanned and proteins ordered 
based on Alexa 647 signal

McKeon… Mills N2 2023

3D Structure is important for detection of pathogenic antibodies



Sub-membrane targets Membrane targets
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3D Structure is important for detection of pathogenic antibodies



5,500 cDNA in 2020
>6,500 on CR website

Freeth et al SLAS 2020
https://www.criver.com/products-services/discovery-services/screening-and-profiling-assays/retrogenix-cell-microarray-technology?region=3696

HEK cell

Expression marker

Integral membrane 
protein

Soluble protein Serum (1:200)

(Charles River Laboratories)



Antibodies produced post alloHSCT a patient with CLL with a good response bound siglec-6

Cancer Target1-4

Off-Target effects of mAb5

Camrelizumab an anti-PD1 mAb - >80% treated patients developed capillary hemangioma

1. Chang et al. Cancer Immunology Research 2018
2. Cyr et al. J. Immunother Cancer 2022
3. Kovalovsky D et al Leukemia 2021
4. Jetani et al Blood 2021
5. Finlay et al mAbs 2018

Camrelizumab also bound and stimulated VEGF2 Receptor which leads to capillary blood vessel proliferation

(Charles River Laboratories)

a-Siglec-6 
RC-1



Global access to affordable diagnostics against known targets
Rapid diagnostics
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Rapid idot
1. M23-AQP4 transduced HEK cell extracted arrays (differential centrifugation and native HPLC)
2. Control HEK cell extract
3. 25 ul serum diluted 1:10 with PBS
4. Sheep anti-human IgG – AP (alkaline phosphatase)
5. Substrate: BCIP/NBT

1.

2.

Yu et al JAMA Neurol 2023
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Rapid idot method – Substrate is stable over 1 year

Yu et al JAMA Neurol 2023



200 CBA AQP4-IgG Live CBA Positive NMOSD
200 Healthy Controls

Other diseases
0/116 MS
0/50 SLE
0/34 SS
0/49 MG

1/22 HAM
0/4 Others
1/275 Total99% identity 99% identity

Rapid idot method – Data
Prospective multicentre study
The Third Affiliated Hospital of Sun yat-sen University, Guangzhou (China)
First Affiliated Hospital of Fujian Medical University, Fuzhou (China)

Live M23 CBA Shaanxi Normal University (China)

Patients
Patients

Prof. Ho Jin Kim

Yu et al JAMA Neurol 2023



Rapid idot method – Multicentre study
Coordinating centres
Matteo Gastaldi (Italy) Paddy Waters (Oxford)

Idot team (China)
Ying Fu, Ke Li
Wei Qiu, Xiaobo Sun
Yaping Yan, Rui Li, Jin Bi

Other Participating centres
Ho Jin Kim (South Korea)
Markus Reindl (Austria)
Romain Marignier (France)
Sean Pittock (USA)
Thashi Chang/Neelika Gathsaurie (Sri Lanka)
Zhila Maghbooli (Iran)
Lekha Pandit (India)
Sara Mariotto (Italy)

Samples from 7 centres
Rapid idot run at 9 centres
Live CBA – 5/6 centres
Fixed CBA – 1 centre

Test groups
1. AQP4-IgG positive. 2. MOG-IgG clear positive. 3. MS - Clinically definite. 4 Any difficult samples for any platform

Looking for £20K funding support for this project



Confirmation of a relapse or 

Evidence of disease activity in people with an established diagnosis



Antigen

iPCR

Sano et al Science 1992
Sano et al Biotechnology 1991

iPCR (depending on the molecule) is 5x to 1,000,000,000x more sensitive 
than ELISA in published head-to-head comparisons.

ELISA: 58,000,000  (5.8 x106)
iPCR: 580  (5.8 x102)

molecules of antigen needed for detection

10,000x



Proximity extension assays

Fredriksson et al Nat Biotech 2002
Lundberg et al Nucleic acids research 2011

Proximity dependent DNA-ligation assays

Antibody based

Aptamer based



NULISA – Nucleic acid Linked Immuno-Sandwich Assay
All good for soluble molecules or with domains that are not affected by extraction from their native environment

Feng et al Nat Comm 2023 – Alamar Biosciences



151 samples, 204 targets

NULISA

10    1000
molecules

NULISAseq
OlinkExplore



Summary
• Global access to affordable antibody testing is needed

• Rapid idot or alternative point of care testing may be possible

• Retrogenix cell microarray looks useful, if multisubunit channels are 
added to their repertoire it may be even more useful

• iPCR based techniques are at the Attomolar detection level 

i.e. 10-1000 molecules. Only limitation now is pairs of high affinity 
antibodies or aptamers.

AQP4 specific mAb 50,000,000,000 (50 Billion ~12 ng) 
to 600,000,000 (600 million ~150 pg)


