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©@ Therapeutic antibodies

* Important class of human therapeutics (more than 50
approved by FDA/EMA) in various fields: Inflammation,
cancer.

« Highly complex structure of 150 kDa with modifications
(ex: glycosylation) and constant / variable regions.

« Anti-PD1 and anti-PDL1 are a promising new class of
therapeutics.

. Block interactions between PD1 and PDL1 and re-
establishes T-cell anti-tumor immunity.

Bonner A, et al. J. (2008)

« Several have been approved:

killing of tumor cell

*  Pembrolizumab (anti-PD1)
* Nivolumab (anti-PD1)

Tumor cell

*  Durvalumab (anti-PDL1) P4
« Atezolizumab (anti-PDL1)
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Blocking PD-L1 or PD-1 allows




©@ Antibody analysis principle

- Intact antibody

-

- Digested antibody
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Signal dilution between different
‘ charge state induces lower sensitivity.
Necessity to enriched the antibody

Avoids signal dilution and increases

- sensitivity. Need a very specific
peptide of the antibody and not the
endogenous IgG.

Peptide ions
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@ Sample pre

paration for antibody analysis

Protein mix+ antibody ) _ W
Peptide mix 120 ¢ 18
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Generic method for all antibodies. No influence of ADA

Protein mix+ antibody

Immunocapture enrichment
Protein A
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Generic method for all'antibodies. Possible influence of ADA
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@ Objectives

* Development of generic methods for the measurement
Pembrolizumab and Nivolumab in plasma.

 Test several protocols without enrichment
 Test several protocols with protein A immunocapture

 Evaluation of:

« LLOQ
* Selectivity
*  Workflow (sample preparation and run time)

 Additional cost

« The aim was to rapidly test all available solu/ns without extended

optimization. 7
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© Peptide selection

« Trypsin: Most of the resulting peptides are well suitable for mass
spectrometry analyses.

Pembrolizumab= DLPLTFGGGTK
Nivolumab= ASGITFSNSGMHWVR, NTLFLQMNSLR, EIVLTQSPATLSLSPGER

* No sequence homology in the SWISS-PROT database (2017-11-0O1-all
species).

« Compatibility of the method for human and animal studies.
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Q@ Pembrolizumab - DLPLTFGGGTK

« Data Dependant Aquisition (DDA) analyses after digestion with
trypsin obtained on a LTQ Orbitrap XL ™ (nanochromatography).

« MS2 spectra annotated with theoretical fragmentation.
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©@ Protocol overview

No Immunocapture Immunocapture-protein A

-

Atlanbio protocol

D

Atlanbio protocol
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Proteinworks®
(WATERS)

IA-SmartDigest ©
(THERMOFISCHER)

o

SmartDigest ©® AssayMAP Bravo ®
(THERMOFISCHER) (AGILENT TECHNOLOGIES)

satlanbio API Sciex 5500/Shimadzu LCMS-8060
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©@ Protocol overview

Atlanbio _____ Waters | ThermoFischer

Sample volume 50 uL 50 uL 50 uL
. Human plasma Human plasma Human plasma
Matrix
Rat plasma Rat plasma Rat plasma

Denaturation/reduction/ Denaturation/reduction/ Denaturation/digiiiea

Digestion alkylation/digestion alkylation/digestion e -
75 min-37°C 75 min-50°C 75 min-/9 2
Peptide cleanup (SPE) HLB® HLB® HLB®/

Immunocapture protein A Atlanbio Agilent Technologies ThermoFischer

Sample volume-capture

B 10-25 uL/~80 ug 10-25 uL/~100 ug 10-25 uL/~ 35 ug
. Human plasma Human plasma Hﬁan plasma
Matrix
Rat plasma Ra Iasm J Rat plasma
Digestion Reduction/alkylation/ Reduction/alkylation/ Denaturation/digestion
g digestion 75 min-37°C digestion 75 min-37°C 75 min-70°C
Peptide cleanup (SPE) HLB® | MCB@ HLB®

8 watlanbio —
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©@ Protocol overview

No Immunocapture Immunocapture-protein A

Atlanbio protocol
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Proteinworks®
(WATERS)

SmartDigest ©®
(THERMOFISCHER)

o watlanbio API Sciex 5500/Shimadzu LCMS-8060



@ Atlanbio protocol  atlanbio

A Citoxlab Company

«  Pembrolizumab: 1-200 ug/mL. 50 uL human and rat plasma (API5500)
QCO ST1 ST8

173

: 1234,
| 1218
| 1228,
172
Human
LLOQ 1 ug/mL
Matrix Human plasma
Rat plasma « Good performance (prec./acc.) in human and rat
Volume S0 uL « Good selectivity
Precision (n=3) LLOQ 9.3% (human) 9.9% (rat) /
 1day preparation
Accuracy (n=3) LLOQ 2.4% (human) 0.5% (rat)
Selectivity (n=6 ind.) 5/6 signal<20 % LLOQ) * 100 samples/day
Preparation Time 1 day + _Not expensive
SampIeS/day ~100 (15 min I'un) /,-". Ey{to implement
Additional cost 4 euros/sample / =

10 s;atlanbio
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«  Pembrolizumab: 1-200 ug/mL- 50 uL human plasma (API5500)
ST1

W o ATERHRR T (0 AT 495 30 o oo 1 1T s <758 WO = DT

o

Parameters ____nhouse

LLOQ 1ug/mL
Matrix Human plasma
Volume 50 uL

LLOQ 3.5% (human)
LLOQ 7.3% (human)
5/6 signal<20 % LLOQ

Precision (n=3)
Accuracy (n=3)
Selectivity (n=6 ind.)
Preparation Time 1 day

~48 (30 min run)

8 euros/sample /

-—"""

Samples/day
Additional cost

#:atlanbio —
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QCO STS8

Good performance (prec./acc.) in human
Rat to be evaluated
Good selectivity

1 day preparation

48 samples/ga('

y’é’ expel‘isiVQ

s ~ Easy to implement
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«  Pembrolizumab: 1-200 ug/mL- 50 uL human plasma (API5500)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Parameters ____nhouse

LLOQ 1ug/mL
Matrix Human plasma
Volume 50 uL

LLOQ 9.5% (human)
LLOQ 10.3% (human)
5/6 sighal<20 % LLOQ)
0.5 day
~100 (15 min run)

8 euros/sample /

#;atlanbio —
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Precision (n=3)
Accuracy (n=3)
Selectivity (n=6 ind.)
Preparation Time
Samples/day
Additional cost

=

QCo ST1 ST8

Good performance (prec./acc.) in human

Rat to be tested

Good selectivity

0.5 day preparation (no reduction/alkylation)
100 samples/day

More expensive

- _Easy to implement



©@ Protocol overview

No Immunocapture Immunocapture-protein A

Atlanbio protocol
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IA-SmartDigest ®
(THERMOFISCHER)

AssayMAP Bravo ®
(AGILENT TECHNOLOGIES)

3 atlanbio API Sciex 5500/Shimadzu LCMS-8060
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©@ Atlanbio protocol
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«  Pembrolizumab: 0.1-200 ug/mL - 25 uL rat plasma (Shimadzu 8060)
0.25-200 ug/mL - 10 uL human plasma (Shimadzu 8060)

 High capacity polymeric beads (~ 80 ug 1gG, non magnetic).

Parameters ____nhouse

LLOQG

Matrix Rat plasma/Human plasma
Volume 25uL/ 10 uL
Precision (n=3) 1ug/mL> 30 %

Accuracy (n=3)
Selectivity (n=6 ind.)

Preparation Time 1 day

Samples/day 100 (15 min run) /

Additional cost 4 euros/sample /

il ..at|anb|0 . .__————P”“’”"“”_

oxlab Company

ST1-lug/mL ST8-200 ug/mL
~

|
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Poor performance (prec./acc.) in human and
rat (even at lug/mL).

No interference

1 day preparation

100 samples/day

y/eXpensive

« — Difficult to implement (polymeric bead)



© IA Smart-Digest-Pembrolizumab results

. Pembrolizumab: 0.1-200 ug/mL- 25 uL rat plasma 100 100
(Shimadzu8060/API15500) QCO STI ST8 ug/mL ug/mL
C Magnetic beads~ 35 ug capacity

3000

Intensity, cps

In

2000
10e4 446

1000

Rat Rat Human
| Parameters | __Inhouse |
LLOQ 0.1ug/mL - Low performance (prec./acc.) in rat but 0.5
Matrix Rat plasma ug/mL should be achievable.
Volume 25 uL - LLOQ in human not reachable.
Precision (n=3) 28.3 % at LLOQ/ 3.3% at 100 ug/mL Nointerference
Accuracy (n=3) 38.8 % at LLOQ/ 7.6% at 100 ug/mL )
- 4 0.75 day preparation

Selectivity (n=6 ind.)
Preparation Time 0.75 day - 100 samp es/day
Samples/day ~100 (15 min run) .::Jv;; =~ Expensive
Aelditional cost 13 euros/ptse =" - Not very easy to implement

— -
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@ AssayMAP Bravo

«  Pembrolizumab: 0.1-200 ug/mL - 25 uL rat plasma (API5500)
0.25-200 ug/mL - 10 uL human plasma (API5500)

« Tips ~ 100 ug binding capacity-automated
Br  QCO ST1  ST8
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| Parameters | ________nhowe Human

LLOQ 0.25 ug/mL (human) 0.1lug/mL (rat)

« Good perfofmance (prec./acc.)in human and rat
Matrix Human and rat plasma 7 Z

« Low selectivity at 0.25. Might be good at 0.75
Volume 10 uL human/ 25 uL rat

ug/mL.

Precision (n=3) 8.52 % at LLOQ (18.2 % LLOQ rat) Z )

* ~1day preparation but automation
Accuracy (n=3) -2.18 % at LLOQ (7.5 % LLOQ rat) p
Selectivity (n=6ind.)  0/6< 20% LLOQ (34% to 88% in humany” 100 samples/day
Preparation Time 1day /"' /Very expensive- Necessity to acquire the
Samples@ 100 (15 mi g assayMAP bravo

16 Additional cost 12 euros/pts (26 with: C-18)+bré-§/o o Easy to implement .;..atlanblo
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©@ No immunocapture-Atlanbio protocol

« Nivolumab: 5-200 ug/mL- 50 uL human and rat plasma-API5500

QCo ST1 ST8 QCO ST1 ST8

fr
5 o fon

U AL YR s
| Parameters | Inhouse |
LLOQ 5 ug/mL
Matrix ng::&gl?;?a « Good performance (prec./acc.) in
human and rat.
Volume 50 uL 7/ : i
+ Selectivity might be a problem in

Precision (n=3) LLOQ 1.5% (human) 5.5% (rat) human
Accuracy (n=3) LLOQ 10.1% (human) -10.7% (rat)

¢ 1day preparation

Selectivity (n=6 ind.) :
‘" . B0-100-samples/day

Preparation Time 1 day
Samples/day ~50-100 (15-30 min run)Aigg:{;::/,- Not expensive
Additional cost 4 euros/pt = * Easy to implement

17 ;atlanbio
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©@ No immunocapture-AssayMAP Bravo

« Nivolumab: 2-200 ug/mL- 10 uL human plasma-API5500

QCo QC 3 ug/mL
Il NMW L e e
Human

18 atlanbio

Might increase LLOQ with good performance
(prec./acc.).

Selectivity to be tested.
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©@ Conclusions

 Evaluation of several protocols for quantification of anti-PD1 antibodies.

Protocols no immunocapture Antibody Atlanbio m_

Pembrolizumab 1 ug/mL 1ug/mL 1ug/mL

No IA (LLOQ-Human)

Nivolumab 5-10 ug/mL

Protocols immunocapture Antibody Atlanbio - Agilent

Pembrolizumab >1 ug/mL 0.75 ug/mL

IA (LLOQ-Human)

Nivolumab 2-3 ug/mL

« Protocols without immunocapture:

Generic for all antibodies (total measurement without ADA influence).

Allow good performance and not expensive

* Protocols with immunocapture:

Generic for all antibodies (total measurement with possible ADA influence).
Good performance with high capacity tips+automation. 7

Improvement of sensitivity (especially wi of non
selectivity. :

Automation solution may.l
— =— #zatlanbio
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