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Increasingly Complex Modalities
Which species to measure by LCMS?
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Universal Surrogate Peptide Approaches

Development of an LC-MS/MS assay capable of quantifying
a variety of mAbs and Human Fc-fusion proteins in pre-
clinical samples. “

A combination of in silico and experimental approaches

have been used to identify and evaluate “universal” "%/

surrogate peptide(s) (Fc region, heavy chain).

w
Incorporation of light chain-based universal peptides into .
the assay “Dual universal peptide assay” to distinguish

between intact and degraded analytes.

M. Furlong et al. Biomed. Chromatogr. (2012) 26,1024-1032
M. Furlong et al. Bioanalysis (2013) 5(11), 1363-1376
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Implementation of LC-MS/MS as the Primary
Strategy for Regulated Biotherapeutic
Nonclinical Studies

A “"generic” LC-MS/MS approach can be applied for quantification of
different mAbs across different pre-clinical species with no or

minimum additional development work

Fully validated methods for seven different mAbs in mouse, rat and

monkey sera have been developed

These assays are representative of a variety of assays for mAb
therapeutic good laboratory practice (GLP) studies and have been

included in regulatory submissions

S. Kaur et al. Bioanalysis (2016) 8(15), 1565-1577
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Plug-and-Play Approach for Biotherapeutics
in Nonclinical Studies

Immunoaffinity capture:

- Protein A/G (less selective; LLOQ 1.0 ug/mL )
- Anti-human Fc Ab/Streptavidin beads (LLOQ 100 ng/mL)
Internal Standard: Stable isotope-labeled mAb SIL-IS (SILu™Mab)

Detection: Constant region peptides for quantification/characterization

Chromatography: Similar conditions
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S. Kaur et al. Bioanalysis (2016) 8(15), 1565-1577
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LC-MS/MS Approach for “Clinical PK Studies”
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D. Cortes et al. EBF(2012) Poster

7 HELPING DELIVER LIFE-CHANGING THERAPIES ppl]



Exposure Safety and Exposure Efficacy
Analysis

- Studying the PK of both ADC and its cytotoxic payload is

mandatory to evaluate the benefit/risk of biotherapy and also for

dosing recommendations

- To understand the metabolism of the ADC drugs three PK assays
are typically employed: Total Antibody, Antibody Conjugated Toxin
(Total ADC) and Unconjugated Toxin

. :
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Exposure Safety and Exposure Efficacy Analysis

- MEDI4276 is a Bispecific antibody attached through a peptide based

linker to modified tubulysin toxin

- Comparison of Total Ab concentrations to Total ADC (Ab conjugated
toxin) concentrations provides insight into the metabolism of the ADC

in vivo and exposure-efficacy/safety analysis
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M. Faria et al. WRIB(2018) Poster
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LBA-LC-MS/MS Assay for Quantification of
(Total Ab) and Conjugated Payload (Total ADC)
in Support of Clinical Studies
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M. Faria et al. WRIB(2018) Poster
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Multiplexed Quantitation of Highly Homologous
mAbs in Human Serum

- LBA/LC-MS/MS method for quantitation of co-administered mAbs

A and B in human serum has been developed

« Two mAbs have >99% sequence homology and the same

therapeutic target

- Antibodies were isolated by immunoaffinity capture and

simultaneously quantified using unique signature tryptic peptides
from each mAb

XXX HXXXXXXXXXX
XXXY XXXXXXXXXXX

Two individual LBA assays vs. one simultaneous LC-MS/MS

E. Ma. et al. WRIB(2017) Poster
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Power of MS Selectivity

Simple
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Power of Chromatographic Separation and
Optimization

Surrogate peptides must exhibit sufficient sensitivity to reach the desired LLOQ
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Peptide B Q1 Scan

6376
5.0e6
40661 v ‘fL" No DMSO
3.0e6 : - s
20e6| 6] '
1.0e6 oep.7 7376 JLI‘MHI
L AAE: WlaB957 g 7686 8437 887895979481 o500
650 700 750 800 850 900 950
m/z, Da
9456
8.0e7 With DMSO
6.067 [Me3H] disappeared
637.4 [M+2H]
4.0e7 |
5252 _sesft ' ©®
2.0e7
1 1]648. o807
_-837.4 93275\\“ - M
00 550 600 650 700 750 800 850 900 950
m/z, Da
5.0-500 pg/mL
375
1204
1.0e4
8000 0 LLOQI 5.00 ug/mL
60000{ S/N=~11
40000
’i“?"i 329
\VA ) .
2000.0 ™ 364500
Jaaia A\ ) 58 ) 400
00L— . - . T S —
32 34 36 38 40 42

HELPING DELIVER LIFE-CHANGING THERAPIES

PPD



Quantitation of Biotherapeutics in Presence of
Interfering Endogenous Proteins

SIL-
Target and Peptide
Endogenous ?S
proteins
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Target protein has been quantified at LLOQ of less than 1.0 ng/mL in presence
of 10-30 ng/mL of endogenous protein (no surrogate matrix)
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Ultra-Sensitive LC-MS/MS Approaches
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Assessment of Probody™ Drug Conjugate
Exposure in Preclinical Studies

« Probody™ therapeutics are designed to avoid toxicity in normal
tissues

- Specific proteases in cancer tissue cleaves mask to enable binding

« CX-2029 is a Probody™ therapeutic conjugated to a cytotoxic
payload (MMAE)

Unconjugated
Payload

Conjugated
Payload

https://cytomx.com/probody-therapeutics/
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Multi-Analyte LC-MS/MS Approaches
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L. Serwer. et al. 2017 AACR-NCI-EORTC(2017) Poster
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Conclusions

- Many successful LB/LC-MS/MS approaches have shown flexibility,

wide applicability and maturity of the technique

- Multiplexed and multi-analyte assays for quantitation of (total ab
and total ADC), ( Total and intact) concentrations have been

developed
- Ultra-sensitive and ultra-selective results have been also achieved

 Including LBA/LC-MS/MS as the main methodology for
quantification in regulatory filings of biotherapeutics is highly

anticipated in the very near future as current programs mature
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