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to avoid pre-analytical effects. To measure the lower TDP-43 levels in CSF samples, the more sensitive S-PLEX TDP-43
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individuals with ALS was tested. Relative to the control samples, the ALS samples had higher median plasma TDP-43
levels (ratio = 4.8, p = 0.0018), lower median CSF TDP-43 levels (ratio = 0.49, p = 0.01).
Conclusions

Newly developed immunoassays for TDP-43 and pTDP-43 provide powerful tools for research on neurodegeneration
biomarkers.
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® The stimulation mechanism (electricity) is Figure 7: (A) Dilution linearity of S-PLEX TDP-43 assay in plasma samples. (B) Recovery of spiked analyte in plasma
S s g%%c;tlj)plcranqnfrrcr)lm_:;e nzea]st,ﬁop:te; ﬁfhegrr;tn . 6 P | t | F t samples. (C) Dilution linearity of S-PLEX TDP-43 assay in CSF samples. (D) Recovery of spiked analyte in CSF samples.
s light Luminescence | , MINIMIZI X'l : - .
*Ru(‘bpy)32+ g L ° Only labels bOU.nd near the electrode re ana y Ica ac ors TDP_43 Pre_Ana|ytlca| Factors CSF Sample TeStIng
o o e % fent surface are excited, enabling non-washed | p=0.27 _
\r_/ \Y TR assays. Matched  pre-analytical samples  from 1,000 . Figure 8: ALS (n=10) and presumed normal (n=10) CSF
1%, ST - e ® | abels are stable, non-radioactive, and apparently healthy individuals including whole 2 R . sample testing on the S-PLEX total TDP-43 assay.
e /S \ / E et iated directly conjugated to biological blood, red blood cells (RBCs), EDTA plasma, 52,000 E .
. e . molecules. platelet-rich plasma, platelet-poor plasma, = & °e Classification
f  foumg electic B\  ° Emission at ~620 nm eliminates problems delayed plasma and serum were tested on = S . . . ALS
7 iy SR ' with color quenching. the standard format total TDP-43 assay to £ 1,000 £ 1007 . e Normal
® Multiple rounds of label excitation and determine the effect of sample handiing on £ = .
— emission enhance light levels and concentration. © = o -
Working Electrode improve Sensitivity_ 0 — I 2
— ® Carbon electrode surface has 10X greater Figure 3: Standard format TDP-43 testing RBECs  Plasma  Platelet-  Platelet  Delayed  Serum I T' 5
binding capacity than polystyrene wells. normal human matched pre-analytical samples. Phema  Plasmg = asma
® Surface coatings can be customized. .
; _ _ ©® Ultrasensitive phosphorylated (S409/410) TDP-43 Assay
O Human and Rodent Native Sample Testing __ o
pTDP-43 Assay Calibration Cure Candidate antibodies against TDP-43 phosphorylated at
Plasma Sample Testing Sample Concentration (pg/mL)| ECL Signal S409/S410 were screened in both capture and detect
9 AntlbOdy screening Antibody Pair 1 Antibody Pair 2 Antibody Pai 3 Plasma samples from individuals with ALS Cal 01 10,000 _ orientations. The top pair was selected based on lowest
R . . (provided by MGH) and commercially-obtained Cal 02 2500 162,346 background, lowest LOD and highest specific signal.
A set of TDP-43 antibodies were screened to identify optimal antibody pairs based on binding to recombinant calibrator : . | normal plasma were tested in a preliminary Cal 03 625 33,064 Analytical specificity was tested against full length
materials and relevant biological samples. The antibodies and calibrator materials included reagents generated at MSD or o g . | experiment to determine plasma TDP-43 Cal 04 156 10,867 recombinant  unphosphorylated  calibrator.  Cross
sourced commercially. Materials used for screening included human whole brain lysate (no indication), full length = ’ ‘ differences. The data indicate a moderate Cal 05 391 2 886 reactivity was 0.01% for unphosphorylated TDP-43 on
recombinant E. coli-produced TDP-43, overexpression HEK cell lysate, pooled normal plasma, and recombinant TDP-43 g y . . o ’ concentration increase in ALS by all three Cal 06 98 the pTDP-43 assay.
fragments 1-399 (yeast), 8-192 and 104-266 (E. coli). Candidate antibody pairs which 1) recognized the recombinant full g 100007 |0 e g l._.I - . q candidate antibody pairs. Cal 07 2 a4
length calibrator with excellent linearity (Hill Slope ~ 1.0), 2) showed a low limit of detection, and 3) recognized native and 5 p— ° ° _ Cal 08 0 o
recombinant samples were shortlisted for further testing. 5 ° T o o || |, % E'gure E4DT§LSI (n=10) ?ndt rl?”“?' tﬁ”=:t33) AT Siope Tab'f f S-PtLEt)'< pTDP-éf3|lbcaIlbratlonl curve and b(?mss{
10004 s . ° - Py Ol L uman | plasma sample testing in the top S - reactuvity esting. aliprator IS recompoinan
TDP-43 Assay Antibody Pair 1] Antibody Pair 2| Antibody Pair 3 X ’ ;hsr::ysa”d'date standard format total TDP-43 Gnphosphoryiated TDP3 ik 5)50!000 3530 Phosphorylated TDP-43.
Sample Concentration (pg/mL) ECL Signal . | . P . | '
Cal 01 2?5,000 549’381 _ ALS  Presumed-Normal ALS  Presumed-Normal ALS  Presumed-Normal @ Conclusions
Cal 02 68,750 152,267 244,929 279,893 TDP-43 Rodent Sample Testing
Cal 03 17 188 38166 62835 69 726 10,000.000- Mouse R Here we present newly developed immunoassays for TDP-43 and pTDP-43 to provide powerful tools
Cal 04 4,297 10139 14719 17 532 TDP-43 is highly conserved between rodent and O for research on neurodegeneration biomarkers. These assays display excellent analytical sensitivity
Cal 05 1074 2666 4108 4,648 human proteins. To confirm cross-reactivity, samples 0000001 ~ and specificity, and good accuracy based on parallelism, dilution linearity and spike recovery
Cal 06 269 from healthy mice and rats were tested on the assay. £ data. Preliminary sample testing results with a small number of test samples show a significant
Cal 07 67 1 Data indicate the assay is capable of quantitating ? 00001 difference between ALS and nqrm.al plasma. The standard.format full length TDP-43 assay clan.be
- 0 rodent samples. B used for serum, plasma and brain tissue, and cross reacts with mouse and rat TDP-43 for quantitation
_ 2 in rodent serum and plasma. The ultrasensitive assay can detect the much lower concentrations of
Hill Slope 0.99 1.00 1.00 Figure 5: Normal mouse and rat plasma (n=4), &§ "™ = T TDP-43 found in cerebrospinal fluid.
Estimated LOD (pg/mL) 17.43 9.70 11.33 serum (n=5) and brain (n=5) sample testing on the . . = DOWNLOAD POSTER
Brain lysate 9,263 9,693 19,462 - el =
Di|uer:s1 00 : : : Standard format tOtal ToF 43 assay. Plasma Serum Brain Plasma Serum Brain @ ACkn OWIedgements
Full length recombinant; E. coli This work was supported by the Assistant Secretary of Defense for Health Affairs endorsed by the
O/E HEK lysate 571 18,017 Department of Defense, in the amount of $704,431.23, through the FY22 Amyotrophic Lateral Sclerosis
Pooled Plasma 2 411 965 ® Research Program/ Clinical Biomarker Development Award under Award No. W81XWH-22-ALSRP-
Recombinant AA 1-399: Yeast CBDA. Opinions, interpretations, conclusions, and recommendations are those of the author and are not
Recombinant AA 8-192: E. coll necessarily endorsed by the Assistant Secretary of Defense for Health Affairs endorsed by the
Recombinant TDP-43 AA104-262: E. coll For Research Use Only. Department of Defense.
’ Not for use in diagnostic procedures. We would like to thank our collaborators at the Department of Neurology Massachusetts General
Table 1: Signals from the top three candidate total TDP-43 antibody pairs in standard M S ‘ |] I Hospital for providing ALS plasma and CSF samples for assay development purposes.
MSD immunoassay format. B S U E a E I S [: U \I B rv MESO SCALE DISCOVERY, MESO SCALE DIAGNOSTICS, MSD, mesoscale.com, www.mesoscale.com, methodicalmind.com, www.methodicalmind.com, Booster Pack, DISCOVERY WORKBENCH, InstrumentLink, MESO, MesoSphere, Methodical Mind, MSD GOLD, MULTI-ARRAY, MULTI-SPOT,
o ] . QuickPlex, QuickPlex l.{ltra, ProductLink, SECTOR, SULFQ-TAG, TeamLink, TrueSensitivity, TUlRBO-BOOST, TURBO-TAG, N-PLEX, R-PLEX, S-PLEX, T-PLEX, U-PLEX, V-I?LEX, MSD (design), MSP (luminous des!gn), Methodical Mind (head logo), 9§ WELlL SMALLTSPOT (design), 96 WELL 1-, 4-, .7"
Adivision of Meso Scale Diagnostics, LLC. T S e ot o S oo, L et ot e o ey e e
WWW.["BSUS[:B'E.EUI“@ ©2025 Meso Scale Diagnostics, LLC. All rights reserved.

248-CM-725



	Slide Number 1

