Importance of fully characterized bioanalytical methods
The bioanalytical challenges to support the development of a
lipidated fusion protein
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The Analyte

...an unusual therapeutic protein

» Lipidated human fusion protein TN-rHDL (=TN-ApoAl)
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LIPIDATION

TN-rHDL

Indication: Secondary prevention of major
adverse cardiovascular events

Fusion protein composed of a human Tetranectin
(TN) domain and human wildtype ApoA1 molecule.

Tetranectin trimerizes spontaneously
(non-covalent)

Fusion protein is lipidated with Palmitoyl-oleyl-
phosphatidylcholine (POPC) and Dipalmitoyl-
phosphatidylcholine (DPPC)

Discoid pre-beta HDL-like structure, similar
behaviour
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Bioanalysis of a lipidated fusion protein
The questions & challenges

The strategic questions Goal:

» What is the relevant analyte? |:> Determination of ,,total drug*™
. . (,,protein®)

» How do we determine ,,active exposure*?
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The ,,technical* questions
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/¥ < C > Best technology?

The LBA Approach
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» Reagent selection?

) » Influence of ,,changing* lipidation?
SA-MTP  mAb<TN-ApoAl> TN-rHDL mAb<ApoAl>

Biotin (TN-ApoA1l) Digoxigenin



Quantification of ,,total* TN-ApoA1?
Influence of lipidation? — Orthogonal LBA Technology

In-vivo challenge:
Change of lipid amount
Change of lipid composition

ELISA — Cobas®

TN-Apo'Al-s.pecific Tina-Quant ApoAl assay
» Colorimetic assay » Immunoturbidimetric assay
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» Result indicate no influence of lipidation on mAb-based ELISA analysis



Quantification of ,,total* TN-ApoA1?

Influence of lipidation? — Orthogonal LC-MS

ELISA LC-MS
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» Comparable ELISA & LC-MS Results indicate ,,total drug® quantification



The critical role of reagent selection
..the first rabbit PK study — What's the truth?
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Reagent/Assay Characterization
by IAE-LC-HRMS

Immunoaffinity HRMS
Extraction ;> Analysis ;>
Wl
R
mAb 1

Catabolite specific PK
by intact mass MS combined with ELISA data
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Structure Elucidation
of ,,active catabolites*
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Predominant catabolite:
TN-ApoA-I minus 168 Da

»Rapid loss of dipeptide
alanine-proline (AP) at N-terminus
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Definition of the BA-Strategy
....technological diversity for a clear understanding

LBA
ELISA 2

»Total* Drug PD
—no influence of lipidation? Assay
LBA LBA LC-MS LC-MS
HIA ELISA 1 » HRMS* »wsignature petide*
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Clear understanding of
»wdetected drug species

<
Active drug & drug catabolite(s)
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SA-MTP mAb<TN-ApoA1> TN-rHDL mAb<ApoA1>
Biotin (TN-ApoA1) Digoxigenin

ELISA 1 selected as most appropriate bioanalytical method
to support PK-PD assessment



Summary & Conclusions

Therapeutic Protein

» Lipidated fusion proteins pose particular bioanalytical challenges
» Lipidation
» Catabolism

» Application of a broad bioanalytical panel (LBA & LC-MS) enabled selection of the
most appropriate bioanalytical method to support PK-PD assessment
» lechnology*

» Homogeous immunoassays (HIA) = interesting orthogonal LBA technology
» Reagent selection is critical....depending on required information (parent drug vs. ,,active drug)

» LC-(HR)MS powerful tool for reagent/assay characterization

Bioanalytical Strategy

» Clear definition of the relevant analyte required |;> Nomenclature
(active? total? parent? catabolite?.....)

» ,funtional selectivity* vs ,,compound selectivity*
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Doing now what patients need next
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