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concentrations increase after
multiple-dose treatment with
ACKR3 antagonist in humans
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Introduction
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Chemokines and chemokine receptors guide the migration
of cells in the body

CXCL12 — CXCR4 is a chemokine —receptor pair with crucial
functions in hematopoiesis and nervous system

ACKR3 is an atypical chemokine receptor acting as a
scavenger receptor for CXCL12

|dorsia is developing the small molecule antagonist ACT-
1004-1239 targeting ACKR3 (Phase 1 clinical trials
completed’?)

CXCL12 concentrations represents a pharmacodynamic
biomarker of ACKR3 antagonism

1. Huynh et al., Biomed Pharmacother 2021, 2. Huynh et al. Clin Pharmacol Ther 2021
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Context-of-use and questions evolve over time

Fictive examples representing the discussion over time

« Before selecting a preclinical candidate (PCC): “just to see what happens, we need to see an increase”: proof of mechanism (Biologist)

« After PCC selection: “how much can CXCL12 increase before we observe tox": safety margin (Toxicologist)

« Before First-in Human (FiH) trials:

“We need to see an increase between 4-8ng/ml” (Biologist)

“A biomarker for minimal effective dose” (Research Physician)

“Safe dose” (Clinical pharmacologist)

“A pharmacodynamic biomarker to support decision-making” (Biomarker expert)

“maximum dose in SAD and prolonged maximum PD in MAD"” (EMA FiH guidelines)

« During the FiH:

“Is the biologically active proteoform increased and by how much?” (Biologist)
“Can we expect that the biologically active proteoform shows the same profile over time as the total CXCL12?" (Project team)

- The context-of-use and questions are rarely static. The further a project progresses, the more questions appear and interest
to invest resources to develop more sophisticated bioanalytical assays. Hence, it is good to agree and write down the context-of-

use.
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Only the N-terminal full-length CXCL12 is

biologically active

« Only the N-terminal full-length CXCL12 (1-67/8) binds and
is internalized by CXCR4 and ACKR3

¢ (CXCL12 had already been measured in clinical trials (SAD'
and MAD?) with an antibody-based assay

« Antibodies of that assay, and of a second antibody-based
assay, show however cross-reactivity to inactive forms of
CXCL12

« Asitwas not clearif measurements would reflect
biologically active CXCL12 levels, a new assay was needed
to specifically detect the N-terminal full-length CXCL12

1. Huynh et al., Biomed Pharmacother 2021, 2. Huynh et al. Clin Pharmacol Ther 2021
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N-terminus is rapidly cleaved in the blood

A Plasma SDF-1a. "7 (intact)
g = ¥ * * placebo
e CXCL12 israpidly cleaved at the N-terminus by DPP4 < - sitagliptin
. . S
- Lovshin et al. 20177 show how CXCL1267 is accumulated § 10 5 :
once DPP4 is inhibited in humans 8 g
8 05
e
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CXCL12,47 < 0.25 ng/ml at baseline

. . - - . DPP4 inhibitor increases CXCL,_, > 3-fold’
« Comparison of intensity between sampling blood with

protease inhibitor (BD P800 tubes) and without protease
inhibitors confirmed tendency for rapid loss

CXCL12 | CXCL12. 1xx
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- Sampling of human blood with P800 tubes necessary
(implemented in the MAD study)

PPT.no 4
PPT.no 4

P800
P800.no 4

1. Lovshin, J.A. et al. Diabetes. Diabetes Care. 40, 1073-81 (2017).

]
7 15th EBF Open Symposium 2022 | 17 Nov 2022 ld“lbla



Development and validation
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Development of new LC-MS assay with previous
enrichment using antibodies

« Bottom-up proteomic approach for
increased sensitivity

 Antibody-based enrichment of CXCL12 prior .

to quantification with LC-MS (Collaboration “

between two labs) Ui) —> UD——> < l V]
Arme Denaturing '_

Quantification of CXCL12 proteoforms

Antibody-based enrichment of CXCL12a .
using mass spectrometry

« Implemented control of depletion efficiency 250 Analyte

Plasma capture enrichment reduction
(>97%) EDTA-P800 alkylation |
Prg.teoh;tlc Quantifcation
: : : : iges ith
« Digesting CXCL12 with two different — (Trypsin/GIUC)  spectrometer
proteases (Trypsin, GluC) required to U
quantify both N- and C-termini Control of
depleted
plasma
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From peptides to proteoforms

* In total 9 peptides are quantified informing CXCL12a8
CXCL12a3¢7

on 5 (7) different proteoforms |
Trypsin-

« Unaccounted proteoforms are calculated by =~ @oested:

taking difference of total CXCL12 and Gluc-

'KPVSLSYRCPCRFFESHVARANVKHLKILNT PNCALQIVARLKNNNRQVCIDPKLKWI QEYLEKALN%(;B
*VSLSYRCPCRFFESHVARANVKHLKILNT PNCALQIVARLKNNNRQVCIDPKLKWIQEYLEKALN

KPVSLSYR CPCR FFESHVAR ANVK HLK ILNTPNCALQIVAR LK NNNR QVCIDPK LK WIQEYLEK ALNK
VSLSYR CPCR FFESHVAR ANVK HLK ILNTPNCALQIVAR LK NNNR QVCIDPK LK WIQEYLEK ALN

KPVSLSYRCPCRFFE SNVARANVKHLKILNTPNCALQIVARLKNNNRQVCIDPKLKWIQE [ YLEKALNK

] - digested: VSLSYRCPCRFFE SHVWRANVKHLKILNTPNCADQIVARLKNNNRQVCIDPKLKWIQE| YLEKALN
subtracting quantified proteoforms
Proteoform Description Peptides
CXCL12 total CXCL12 FFESHVAR, ILNTPNCALQIVAR, WIQEYLEK
cXcL12™ N-terminal full-length KPVSLSYR, KPVSLSYRCPCRFFE
CXCcL12% N-terminal truncated (-2aa) VSLSYR, VSLSYRCPCRFFE
CXCL12*%® C-terminal full-length YLEKALNK
cxcL12-® C-terminal truncated (-1aa) YLEKALN
CXCL12"™* N-terminal unaccounted CXCL12-CXCL12"™-CcxXCcL12>
CXCL12 1" C-terminal unaccounted CXCL12- CXCL12*%8. cxcL12%?
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Validaton of fit-for-purpose assay

« Four levels of QC samples
— QC1: diluted plasma
— QC2: neat plasma

— QC3/4: spiked plasma with equimolar
CXCL1271-68 and CXCL123-¢7

« Precision, relative accuracy and repeatability
was assessed across 4 batches of QC samples

« Looked at stability of plasma, pulldown eluate
and processed peptides

e Limited matrix effect assessment

- For more details and results on the validation
see our poster
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Measurement of
CXCL12 proteoforms Ny
Phase 1 clinical trial ‘

1dorsia



Proteoform concentrations of CXCL12

« Total plasma CXCL12 levels increase from about 1 to 2 nM between placebo and highest ACKR3
antagonist dose (200mg)
The active CXCL12"* increases from about 0.1nM to 0.25nM

Concentration [nM]
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Error bar show mean with 95% confidence interval
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Correlation to previously measured antibody-based
data

« Good relative agreement between antibody-based (Ella) and mass spectrometry-based assay
(i.e., good coefficient of determination r2 = 0.69)

« The bias between the antibody-based assay (Ella) and total CXCL12 is constant across the concentration
range
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Constant relative proportion of biologically
active CXCL12 to total CXCL12

« Relative amount of N-terminal full length
CXCL12 versus total CXCL12 (CXCL121xx/
CXCL12) is around 10%

« This suggests that a new equilibrium of
CXCL12 proteoforms has been reached
already within 24h of dosing
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- Hence relative increase shown previously by
antibody-based assays could be confirmed.

N-terminal full-length CXCL12 [%)]
l

([
1dorsia
15 15th EBF Open Symposium 2022 | 17 Nov 2022



Summary and
conclusion
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Conclusion

« During the project, the context-of-use and interest in the biomarker can evolve and
drive development of new assays

« We have developed a precise and accurate bioanalytical assay to quantify CXCL12
proteoforms that was employed in a Phase 1 clinical trial

« We confirmed an up to 2-fold increase of biologically active CXCL12

« About 10% of CXCL12 is full-length (active) at all doses and time points suggesting that
the cleavage kinetics of CXCL12 results reaches an equilibrium within 24h.

« Due to the fast establishment of the equilibrium also less selective biomarker assays
(antibody-based) can be used as readout under these conditions

« New biomarker assay can be used for future clinical trials and interrogation of CXCL12
proteoforms and CXCL12 biology
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