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Table 3. Practical implementation of key IA-LC-MS/MS workflows enabling pharmaceutical and clinical applications.

A A
) S 8

Co-lA; antiprotein Ab binds to
ar

and does not compete
with taraet bindina

and protein bio- from binding partner
marker com- and from protein
plexed to biomarker

binding partner

ies; bound assay for PK/
FD:; i.e., direct infarma-
tion on target engage-
ment or duplex PKS
bound target assay

ment only of the bound
protein; ensure washing
conditions post capture
don't dissociate protein
biomarker

Target engagement, PK/bound target assay

H Neubert et al., Clin Chem. 2020 Feb 1,66(2):282-301.

Protein Biomarker Peptides measured (when Reagentand Assay Example
Immunoaffinity strategy Analyte using digestion) Key Application Considerati Ref
Protein immunoaffinity capture
A Total One or serval proteo- Quantify protein Binding partners don't ex- (15, 55,
\ typic peptides biomarker ist or antibody can out- 144-144)
compete potential bind-
= 1 ing partner
| RER L. HRE0R E
Antiprotein Ab
B All or selected One or several pepti- Quantify different forms of  Capture reagent against (47, 48,57,
isoforms des from common the protein biomarker modified region can 147, 148)
\ region and ane or also be used for verifica-
’ serval peptides rep- tion or quantification of
I I ' resenting modified modified protein
. . . . raninne biomarker
ntiprotein against region .
common wallselecedforms - E—(DERE D Different formD#&i
of a protein
C Total (free and One or several pepti- Total biomarker irrespec- Co-lA assay can measure (51, 149, 150)
bound to binding des from biomarker; tive of protein binding; target and its binding
partner) may include pepti- total target engage ment partner or biologics;
des from binding assay for protein lack of competition
protein or biologics therapeutics needs to be confimed
=w=arimental ly; can in-
Antiprotein Ab does not com- = — 1= = orate dissociation
pete with or TOtal blomarkero)}EE\ mﬁﬁmmﬁm
D Unbound (free) One or several pepti- Free protein biomarker as-  Reagent properties (51, 151)
— + from binding des from biomarker say; free form of bio- assessed and selected
partner marker may be the to avoid/minimize dis-
+ active form; measures of ruption of preexisting
target suppression fal- target/ binding partner
I lowing ad ministration of equilibrium; effect of
protein therapeutic binding protein/ protein
1 therapeutic needs to be
I demonstrated
N inDER
Antiprotein Ab competes with Free p rOte in QEE
ar
Table 3. (continued)
Protein Biomarker Peptides measured (when Reagert and Assay Example
Immunoaffinity strategy Analyte using digestion) Key Application Considerations References
E Binding partner At least one peptide Targeted interaction stud-  Likely relative measure- (22,108)
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IA-MS;ERBR Analyte (R—I8BS)

RUEM) IL-21 (P26)
S1PR1 (P27)
CYFRA21-1 (P28)

FFEMELE HLSARS-CoVHLiK (P29)
Relaxin (P30)

ReEM L -4FEEEE ProGRP (P31)
PD1, PD-L1 (P32)
ASO (P33)

PromarkerD (P34)
Amyloid-B (P35)

Conjugate/FreeD 3 &t IL-21 (P36)
ADC (P37)
B S A0S ADA, Nab (P38-39)
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BEONAAN—D—-(CHIFBIP-MS/ER
HhHhnsd (FAX)
—HBAIEE(FERARIGACAVLS, CLIA
IR N -THEIGLCEDEFE
(Thyrogloblulin, parathyroid
hormone-related peptide)

Table 1. Quantitative human protein mass spectrometry assays representing applications in clinical diagnostics (A) and

pharmaceutical and aademic research (B).

Analyte(s) Extraction LC

(A) Rep ER—— =
C-peptide, insulin |A-protein Yes
Thyreglebulin |1A-peptide Yes
Angiotensin-1 (renin activity) SPE Yes
Insulin-like growth factor-1 SPE Yes
ADAMTS13 activity IMAC Mo
Lp-PLA; |1A-peptide Yes
Parathyroid hormene-related peptide |A-protein Yes
(PTHIP)
Immuneoglobulin light and heawvy chain (M- |A-protein No
proteins)
lgG subclasses Nene Yes
Vitamin D binding globulin Nene Yes
Serum apolipoprotein panel (apodl, B, Cl, Nene Yes
Cll, CIll, E)
Galectin-3-binding protein, scavenger recep- Depletion Yes
tor cysteine-rich type 1 protein M130
High-density lipoprotein particle panel (Apo Coaffinity Yes
Al CILCLCH purification
p-Amyloid (Ap-42) SPE Yes
Hemoglobin A Mone Yes

lenization

ESI
ESI
ESI
ESI
MALDI
ESI
ESI

MALDI

ESI

ESI

ESI

ESI

ESI

ESI
ESI

Detection

QgQ
QqQ
QgQ
Q-ToF
ToF
QqQ
QgQ

ToF

QgQ
QqQ
QgQ

QqQ
QgQ

Orbitrap
Qg

References

(&)
(10, 11)
(12)
(7,13)
(14)
(8}
(15)

(16)

(17,18)
(19)
(%)

(20,21)
(22, 23)

(24)
(25)

H Neubert et al., Clin Chem. 2020 Feb 1;66(2):282-301.
16th JBF Symposium, 2025
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282-301(2020)

Special Report

Protein Biomarker Quantification by Immunoaffinity
Liquid Chromatography-Tandem Mass Spectrometry:

Current State and Future Vision

Hendrik Neubert,®* Christopher M. Shuford,” Timothy V. Olah,¢ Fabio Garofolo,? Gary A. Schultz,®
Barry R. Jones,' Lakshmi Amaravadi,® Omar F. Laterza," Keyang Xu, and Bradley L. Ackermann’

(B) Rep ive phar ical and academic appli
f-Amyloid peptides (Af) SPE Yes ESI GgQ (26)
Glucagon SPE Yes ESI Qg0 (27)
Hepcidin SPE Mo MALDI ToF (28)
Hepcidin FPT Yes ESI Qg0 (29)
Insulin and therapeutic analogs SPE Yes ESI Qg (30)
Insulin growth factor-1 (IGF-1) and leucine- FFT Yes ESI GgQ (31)
rich a-2-glycoprotein (LRG)
Hemoglobin variants Lig-lig Yes ESI FT-MS (32)
Proprotein convertase subtilisin/exin type 9 SPE Yes ESI GgQ (33)
(PCSK9)
Insulin and therapeutic analogs |1A-protein Mo MALDI ToF (34)
Insulin growth facter-1 (IGF-1) |1A-protein No MALDI ToF (35)
Protain C inhibitor 1A-paptide Ne MALDI ToF (38)
B-2-Microglebulin 1A-protein Ne MALDI ToF (37)
Retinol binding protein 1A-protein No MALDI ToF (38)
Apolipoprotein C1, CII, CllI |A-protein No MALDI ToF (39)
Brain natriuretic factor (BNF) |A-peptide Mo MALDI ToF (40)
Macrophage migration inhibitory facter (MIF) |1A-protein Ne MALDI ToF (41)
Serum transferrin receptor 1A-paptide Yoo ESI QqgQ (42)
Clinical protein panel 1A-peptide Yes ESI QqQ (43)
Total salivary pepsin/pepsinogen 1A-peptide Yes ESI QgQ (44)

Analyte(s) Extraction LC lonization Detection References

Clinical protein panel 1A protein Yes ESI QgD (45)
B-Amyloid peptides (AR) 1A-protein Yas ESI 1D (46)
Tau-protein 1A-protein Yeas ESI Qg0 (47)
Brain natriuretic factor (BNF) lA-protein Yas ESI Qg (48)
Glucagon-like peptide-1 (GLP-1), glucagen, 1A-protein Yas ESI Qg0 (4%)
oxyntemodulin (OXM)
Cryrtemaodulin (OXM) 1A-protein Yes ESI Orbitrap (50)
Interferon y-induced protein-10 (IP-10) 1A-protein Yas ESI Qg0 51)
Proprotein convertase subtilisin/kexin type 9 lA-protein Yes ESI Qg0 (52)
(PCSK9)
Progastrin releasing peptide (ProGRP)and lA-protein Yes ESI Qg 153}
neuron-specific enclase (NSE)
Carbonicanhydrase | 14-protein Yes ESI CgQ (54)
Angiotensin 1{renin activity) 1A protein Yes ESI QgD (55)
Platelet frataxin 1A-protein Yes ESI Orbitrap (56)
High-mobility group box 1 (HMGB1) lA-protein Yas ESI Orbitrap (57)
Fibroblast growth factor 21 (FGF21) lA-protein Yas ESI Qg (58)
B-Nerve growth factor (B-NGF) 1A-sequential Yas ESI Qg0 (59)
Interleukin 21 lA-sequential Yes ESI Qg (60)

FEMS = Foudier transfarm MS; A = i fiinity:| MAC = immabilized metal affinity ck hy; 1D = ian trap detector; liq liq = liquid/liquid extraction; PFT =

pratein precipitation; 0-Tof = quadrupale Iilnea{-ﬂiéln: SPE = solid phase extmdtion; Tof = imeafflight.
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Highly Specific and Sensitive Measurements of Human and Monkey
Interleukin 21 Using Sequential Protein and Tryptic Peptide
Immunoaffinity LC-MS/MS

Joe Palandra,* Alyce Finelli, Ming Zhu, Jaime Masferrer, and Hendrik Neubert

Pfizer Worldwide Research & Development, Andover, Massachusetts 01810, United States
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strategy for quantifying the GPCR protein, ;gf;ﬁfiﬁﬂd;z{;?{”;ggﬁ;
S1PR1 in human colon biopsies

Peptide affinity
Hongwei Zhang*'~, Eugene Ciccimaro, Jacob Zalaznick, Bogdan G Sleczka, Laurence enrichment
Menard, Timothy V Olah & Petia Shipkova
Research & Development, Bristol Myers Squibb, Princeton, N 08543, USA
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Background: S1PR1, a G protein-coupled receptor (GPCR) protein, is a therapeutic target for treatment - @ ‘/' ~ @ 3
of autoimmune diseases. As a potential biomarker for drug effect and patient stratification, it is of great '.l f x — ‘/\
significance to measure itin biological samples. However, due to the hydrophobic nature of S1PR1 and the B LC—MSMS f Elution \
difficulties in extraction and solubilization, as well as low expression levels, quantitative determination . e
of $1PR1 remains challenging. Results: In this work, a peptide immuncaffinity LC-MS5/MS method was _| Peptides of interest =i —
developed to quantify S1PR1 in biopsy-sized colon samples with an LLOQ of 7.81 pM. Conclusion: Peptide T g
immunoaffinity LC-MS/MS based strategy has achieved the desired sensitivity for low abundance S1PR1, . .
and the same strategy could be applied to quantify S1PR1 in multiple species and other GPCR proteins. LC-MS/MS chromatogram Peptides of interest captured

First draft submitted: 27 May 2020; Accepted for publication: 12 August 2020; Published online:

18 September 2020 Figure 2. The workflow of peptide immunoaffinity LC-MS/MS for S1PR1 quantitation.
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Quantification of the lung cancer tumor marker CYFRA 21-1 using
protein precipitation, immunoaffinity bottom-up LC-MS/MS

Sylvia A.A.M. Genet (2, Sebastian A.H. van den Wildenberg, Maarten A.C. Broeren, Joost L.]J. van Dongen, Luc Brunsveld, Volkher Scharnhorst and Daan

van de Kerkhof @ &

From the journal Clinical Chemistry and Laboratory Medicine (CCLM)
https://doi.org/10.1515/cclm-2023-0795
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Figure 4: Analytical validation. {A) Calibration curve of CYFRA 21-1 (4 days). (B) LC-MS/MS quantifier signal at LLoQ (green, 1.0 ng/mL) everlaid with four
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Short communication
Quantification of anti-SARS-CoV-2 antibodies in human serum with LC- | f)
QTOF-MS P

Karen A.M. de ]ong“"', Hilde Rosing?, Marit Vermunt®, Alwin D.R. Huitema "<
Jos H. Beunen

stitute, Amsterdam, The Netherlands

eutical Sciences, Utrecht University, The Netherlands

Abstract

The aim of this study was to develop the first quantitative serological test for anti-
SARS-CoV-2 antibodies in human serum with liquid chromatography - quadrupole
time-of-flight mass spectrometry (LC-QTOF-MS). Other assays, mostly
immunoassays, are only qualitative or semi-quantitative, and hence, actual antibody
concentrations after SARS-CoV-2 infection are unknown. In our assay, anti-SARS-
CoV-2 antibodies were isolated with spike protein subunit 1 (S1) coupled to magnetic
beads. IgG1 signature peptide GPSVFPLAPSSK was selected for quantification using
ipilimumab calibration standards and SILuMAb K1 as the stable-isotope labeled
iternal standard. The anti-SARS-CoV-2 IgG1 calibration range was from 1.35 to

135 nM. Inter-assay accuracies were between 98.8%— 107% with inter-assay
precisions between 8.37%— 13.5% measured at 3 concentration levels on three
separate occasions. Anti-SARS-CoV-2 IgG1 antibodies were quantified in PCR-
positive patients with mild to severe symptoms. IgM signature peptide DGFFGVPR
was detected in patients that recently recovered from COVID-19. A unique and
quantitative LC-QTOF-MS method to quantify anti-SARS-CoV-2 IgG1 in serum was
successfully developed and its clinical applicability has been demonstrated.
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Identification and Quantification of Human Relaxin Proteins by
Immunoaffinity-Mass Spectrometry

Published as part of Journal of Proteome Research virtual special issue”Canadian Proteomics”.

Yasmine Rais and Andrei P. Drabovich®
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Immunoaffinity microflow liquid chromatography/tandem
mass spectrometry for the quantitation of PD1 and PD-L1 in

human tumor tissues

Yongxin Zhu

Zheng Yang | Timothy Olah | Petia Shipkova

| Jacob Zalaznick | Bogdan Sleczka | Karen Parrish |

TABLE 2 Calibration curve data with quadratic regression (1/x; n = 3) for PD1 and PD-L1 standards and quality control (QC) samples spiked
into mouse tumor with a mixture of magnetic beads immobilized with pAb1 and pAb2

PD1 PD-L1
Sample Concentration (pg/mL) Mean SD %CV Accuracy Mean SD %CV Accuracy
STD 625 551 33 6.0 88.2 584 3.50 6.00 934
STD 125 127.4 13.6 10.6 101.9 126.4 18.7 14.8 101.1
STD 250 260.7 58.1 22.3 104.3 286.5 352 12.3 114.6
STD 500 485.1 712 14.7 97.0 508.2 45.6 8.97 101.6
STD 1000 1045 1344 12.9 104.5 1024 922 2.01 102.4
STD 5000 5401 968.8 17.9 108.0 5240 2745 5.24 104.8
STD 10000 9959 848.5 85 99.6 9718 2627 2.70 97.2
Qc 125 1304 20.3 15.6 104.4 130.3 19.3 14.8 104.2
QC 500 482.8 93.8 19.4 96.6 455.1 867 19.0 210
QC 5000 4790 631.8 13.2 95.8 5175 458.0 8.85 103.5

CV, coefficient of variation; SD, standard deviation; STD, Standards Coefficient of variation.
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chromatograms of surrogate peptides
generated from the digestion of A, lower
limit of quantitation (62.5 pg/mL) and B,
5000 pg/mL of PD1 and PD-L1
recombinant proteins spiked in mouse
tumor extract and their corresponding

stable-isotope-labeled internal standards.

Microflow LC/MS conditions are
described in section 2 [Color figure can
be viewed at wileyonlinelibrary.com]
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Hybridization Liquid Chromatography—Tandem Mass Spectrometry:
An Alternative Bioanalytical Method for Antisense Oligonucleotide
Quantitation in Plasma and Tissue Samples

Pei Li,* Yuging Gong, Jacah Kim, Xingrong Liu, James Gilbert, Hannah M. Kerns, Rachel Groth,
and Michael Rooney
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Figure 4. LC—MS/MS chromatograms of ASO1 and the IS from (A) blank rat plasma sample, (B) blank rat plasma processed with the 1S, (C) LLOQ.
sample (0.5 ng/mL) in rat plasma, and (D) ULOQ (500 ng/mL) in rat plasma.
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A robust multiplex immunoaffinity mass
spectrometry assay (PromarkerD) for clinical
prediction of diabetic kidney disease

Scott Bringans'"®, Jason Ito!, Ta mr‘n}. Cas 5, rah Thomas', Kirste P ters', Ben Crossett?, Orla Coleman’,
Helger A. Ebhardt?, Stephen R. Pennington d Richard Lipscombe
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Quantification of Amyloid-p in Plasma by Simple
and Highly Sensitive Immunoaffinity Enrichment
and LC-MS/MS Assay

Takuya line,®* Shunsuke Watanabe,® Kazuto Yamashita,” Eiya Tamada,® Takehiro Hasegawa,®
Yasuhiro Irino,® Shigeki Iwanaga,® Amane Harada,® Kenta Noda,” Kouzou Suto,” and
Tomokazu Yoshida®
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Fig. 3. (A), Example calibration curve constructed with Ap,, at 10.8, 21.7, 43.3, 86.6, 173.2, 346.4, and
692.8 pg/mL and the internal standard (n = 6). (B), Example calibration curve constructed with Ap,; at
2.8,5.6, 11.3, 22.6, 45.2, 90.3, and 180.6 pg/mL and the internal standard (n = 6). The error bars indicate 1
SD.
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Wash 2 times with 1 mL of ultrapure water

Elute in 25 pL of 30% acetonitrile with 1.68% NH,OH in water

A J

LC-MS/MS Analysis: AB40, AB42, 15N-ApB42

Fig. 1. Schematic of the IA-MS of Ap.4o and Aps2 workflow. Plasma was mixed with uni-
formly *N-labeled AB,, and incubated with anti-Ap mAb-coated magnetic beads.
Unbound sample components were washed away before bound components were re-
leased. Bound Aps were eluted from the beads in 25 uL of 30% acetonitrile with 1.68%
NH,OH in water. A4, and Ap,; were quantified by LC-MS/MS.
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Bioanalysis of an antibody drug conjugate
(ADC) PYX-201 in human plasma using a
hybrid immunoaffinity LC-MS/MS approach

Abstract

PYX-201 is an anti-extra domain B splice variant of fibronectin (EDB+FN) antibody drug
conjugate (ADC) composed of a fully human IgG1 antibody, a cleavable mcValCitPABC
linker, and four Auristatin 0101 (Aur0101, PF-06380101) payload molecules. To better
understand the pharmacokinetic (PK) profile of PYX-201 after it is administered to cancer
patients, the development of a reliable bioanalytical assay to accurately and precisely
quantitate PYX-201 in human plasma is required. In this manuscript, we present a hybrid
immunoaffinity LC-MS/MS assay used to successfully analyze PYX-201 in human plasma.
PYX-201 was enriched by MABSelect beads coated with protein A in human plasma
samples. The bound proteins were subjected to “on-bead” proteolysis with papain to
release the payload Aur0101. The stable isotope labelled internal standard (SIL-1S)
Aur0101-dg was added and the released Aur0101 was quantified as a surrogate for the
total ADC concentration. The separation was performed on a UPLC C18 column coupled
with tandem mass spectrometry. The LC-MS/MS assay was validated over the range

0.0250 to 25.0pg/mL with excellent accuracy and precision. The overall accuracy (%RE)
was between -3.8% and -0.1% and the inter-assay precision (%CV) was <5.8%. PYX-201
was found to be stable in human plasma for at least 24h on ice, 15days after being stored
at -80°C, as well as after five freeze/thaw cycles of being frozen at -25°C or -80°C and
thawed on ice. The assay this paper reports on, has been successfully applied to human
sample analysis to support clinical studies.

««««««
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2.4. Assay procedure

Human plasma samples were thawed on ice. MabSelect bead slurry in PBS (400uL) was
filtered in a 96-well filter plate and mixed well with 100pL of 1% BSA in PBS and 25uL of
the thawed human plasma sample. The sample mixture was incubated for approximately ~
1h with shaking at room temperature, filtered by centrifugation, then washed three
times with 200uL of 20mM ammonium acetate. 200uL of 2mg/mL papain in 20mM
ammonium acetate and 2mM L-cysteine solution was mixed and incubated at 37°C for
15min before adding into the sample. The sample was incubated at 25°C for 1h, then
25pL of Aur0101-dg at 10ng/mL was added in the sample mixture and mixed well. The
sample mixture was filtered by centrifugation. 100uL of ACN was added to each well of
the filter plate and the sample mixture was filtered by centrifugation again. The eluants
were combined with 500uL of ACN. 200l of the supernatant was evaporated to dryness -
under nitrogen (N5 ) and reconstituted in 120pL of 35/65/0.1 ACN/H,0/formic acid for LC-
MS/MS analysis. Detailed LC-MS/MS conditions were summarized in Table 1.

« PYX-201%JOFA>ATI-T4> Uk
MABSelectt — X TiEfE. )\ TAY
E-X5>)I\0E D EE=ITV, R1O—-RT
HDAUr010 1% bzt
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Optimization of a Quantitative Anti-Drug Antibodies against
Infliximab Assay with the Liquid Chromatography-Tandem
Mass Spectrometry: A Method Validation Study and

Future Perspectives
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Quantification of neutralizing anti-drug antibodies and their neutralizing m
capacity using competitive displacement and tandem mass spectrometry: e
Infliximab as proof of principle

Mohsin El Amrani ™, Camiel Gobel *, Annelies C. Egas”, Stefan Nierkens ", C. Erik Hack b
Alwin D.R. Huitema *“, Erik M. van Maarseveen "
* Pepartment of Clinical Pharmacy, Division of Laboratory Medicine and Pharmacy, University Medical Center Urech, Ureche University, the Netherlands

* Laberatory of Translational immunology, University Medical Center Utrecht, Utreche University, the Netheriands
< Depan of Pharmacy & Cancer Instinute, Amsterdam, the Netherlands

- L w

4. Yyu =0.0035X S B

- =

o R*=0.79 4 3

.l a3

E (3 8

E L1 §
<

> =

-0 —

T T T ‘D

] 250 500 750[ 3

L 1 3

-1 RIA total ADA [AU/mL)

Fig. 5. Total ADA versus NATI (lefty-axes) and SIL IFX neutralized (right y-
axes), n = 36, levels »880 AU/mL were not included.
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Fig. 1. Principle of the assay; In the absence of

Wash, elute, digest and measure

SIL IFX
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Strept- (‘E‘t:p‘l/.
avidin avidin
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f NATI in the sample, the maximum signal is measured (left). Lower SIL IFX signal is obtained pm}j ortional to the
concentration NATI present in the sample (right). SIL ADM is used as internal standard to correct for loss during sample preparation and as a quality assur-
ance indicator.
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Replacing immunoassays with tryptic digestion-peptide
immunoaffinity enrichment and LC-MS/MS

Jessica O Becker' and Andrew N Hoofnagle™!2

'Department of Laboratory Medicine, Campus Box 357110, University of Washington, Seattle,
WA 98195-7110, USA

2Department of Medicine, University of Washington, Seattle, WA, USA

Step 1. Digestion of plasma proteins to peptides
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Step 2. Capture of peptides
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Article

Evaluation of Aptamers as Affinity Reagents

for an Enhancement of SRM-Based Detection

of Low-Abundance Proteins in Blood Plasma

Sergey Radko 1'*, Konstantin Ptitsyn !, Svetlana Novikova !, Yana Kiseleva 2, Alexander Moysa !,

Leonid Kurbatov !, Maria Mannanova !, Victor Zgoda !, Elena Ponomarenko !, Andrey Lisitsa !
and Alexander Archakov !

Table 1. Sequence of DN A-aptamer to rtSMADA4 protein. The complementary parts of the sequence
are underlined. The regions responsible for binding to SMAD4 (SMAD-binding element, SBE)
and poly(dA)s linker are shown in bold and italic, respectively; ‘M’ stands for biotin or FAM

(6-carboxyfluorescein) attached to the 3’-terminus.

Aptamer Name Aptamer Sequence

Anti-SMAD4

5-CGAAGTCTAGACAGCGTTTTCGCTGTCTAGACTTCGAAAAA-3-M

Abstract

* One approach used to overcome this problem is the
immunoaffinity enrichment of target proteins for SRM analysis,
employing monoclonal antibodies. Aptamers appear as a promising
alternative to antibodies for affinity enrichment.
Here, using recombinant protein SMAD4 as a model target added at
known concentrations to human blood plasma and SRM as a
detection method, we investigated a relationship between the initial
amount of the target protein and its amount in the fraction enriched
with SMAD4 by an anti-SMAD4 DNA-aptamer immobilized on
magnetic beads. It was found that the aptamer-based enrichment
provided a 30-fold increase in the sensitivity of SRM detection of
SMADA4. These results indicate that the aptamer-based affinity
enrichment of target proteins can be successfully employed to
improve quantitative detection of low-abundance proteins by SRM
in undepleted human blood plasma.

S. Radko et al., Biomedicines. 8 (2020)p. 133.
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+ ZEHEBBIISELEX (Systematic Evolution of Ligands by
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ANTRTES S ORERE — RICEAF AERDUR 7 TH<— % EHEAL
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1% BSA/0.05% Tween 20/PBS. 3% BSA/PBS
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Elucnts

Composition

Organic Solvent Eluents

Mecthanol
Acctonitrile
Ethanol
Acetone
isopropanol

Tris-HCl-Based Eluents

0% Acetonitrile

10%% Acctonitrile
30%% Acctonitrile
50%% Acctonitrile
80% Acctonitrile

TFA-Based Eluents
%% Acctonitrile
10% Acctonitrile
20P% Acctonitrile
30% Acctonitmle
507 Acetomitrile
20%% Acetomitrile
100% Acetonitrile

Urea-Based Eluents
%% Acetonitrile
107% Acetomitrile
20%% Acctonitrile

30% Acctonitrile

40%% Acctonitrile

30740 Methanol, 0.1% TFA
30%% Acctonitrile, 0.1% TFA
30% Ethanol, 0.1% TFA
30% Acetone, 0.1% TFA
3074 lsopropanol, 0.1% TFA

20 mM Tris-HCI (pH 8.0), 0% Acetonitrile

20 mM Tris-HCI (pH 8.0), 107 Acetonitrile
20 mM Tris-HCI (pH 8.0), 30% Acetonitrile
20 mM Tris-HCI (pH 8.0), 50%% Acctonitrile
200 mM Tris-HCI (pH 8.0), 80%% Acctonitnle

0.1% TFA

0.1% TFA, 10% Acctonitrile
0.1%% TFA, 20% Acctonitrile
0.1%% TFA, 30% Acctonitrile
0.1% TFA, 50% Acctonitrile
0.1% TFA, 80% Acctonitrile
0.1% TFA, 99.9% Acctonitrile

¥ M Urea, 50 mM Tris-HCI (pH 8.0)

% M Urea, 50 mM Tns-HCI (pH 8.0), 10%
Acetonitrile

8 M Urca, 50 mM Trns-HCl (pH 5.0), 20%
Acectonitrile

8 M Urea, 50 mM Tris-HCI {pH 8.0), 30%
Acectonitrile

8 M Urea, 50 mM Tris-HCI (pH 8.0), 40%
Acetonitrile

TFA = influoroacetic acid

Takahata, Yoshio et al. Mass spectrometry (Tokyo, Japan) vol. 12,1 (2023): A0122.
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JBF ERELTTE L0
AIEXTSR Carbonic anhydrase 12 (CA12)

50 mM 18E&

5% RS

0.2 M k& NIA pH 11

4 M Fx3/50 mM 1GF& ZIRET

A

Aahs Vortex/ =&/ 253
Elution Condition IP #1 - CA12-FLAG recovery (%) IP #2 - CA12-FLAG recovery (%)
50 mM HCl 72 66
5% acetic acid 56 60
0.2 M sodium carbonate, pH 11.0 47 33
4 M urea, 50 mM HCl 86 80

=4M FKk3%/50 mM 1EER[C LS FHEIINENI REE IO

Rafalko, Agnes et al. Analytical chemistry vol. 82,21 (2010): 8998-9005.
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Takahata, Yoshio et al. Mass spectrometry (Tokyo, Japan) vol. 12,1 (2023): A0122.
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Takahata, Yoshio et al. Mass spectrometry (Tokyo, Japan) vol. 12,1 (2023): A0122.
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Bioanalytical Method
Validation for

Biomarkers
Guidance for Industry

Additional copies are available from:
ion of Drug Information
on and Research
d Drug Administration
10001 New Hampshire Ave., Hillandale Bldg., 4" Floor
Silver Spring, MD 20993-0002
Phone: 855-543-3784 or 301-796-3400; Fax: 301-431-6353
Email: druginfo@fda.hhs.gov
- -regulatory-inf

https://www.fda.gov/d)

and/or
Office of Communication, Outreach and Development
Center for Biologics Evaluation and Research
Food and Drug Administration
10903 New Hampshire Ave., Bldg. 71, Room 3128
Silver Spring, MD 20993-0002
Phone: 800-835-4709 or 240-402-8010

Email: ocod@fda.hhs.gov
logics/gui - i -regulatory-infc

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

January 2025
Clinical Pharmacology

BAIVAED

...when biomarker data will be used to support
regulatory decision-making, such as the pivotal
determination of safety and/or effectiveness to
support approval or to support dosage
instructions in product labeling, the assay
should be fully validated as described in the
guidance for industry M10 ...

The accuracy, precision, sensitivity, selectivity,
parallelism, range, reproducibility, and stability
of a biomarker assay are important
characteristics that define the method.
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JBF DG2024-66
Current Status of Bioanalysis Using Immunoaffinity-MS

)

Background

v' The demand for measuring medium- to high-molecular-weight compounds, such as biomarkers, is increasing
in the field of bioanalysis.

v To complement the traditional Ligand Binding Assay (LBA) method and address issues of specificity and
sensitivity, the use of Immunoaffinity-MS (IA-MS) is on the rise.

v IA-MS employs antibodies for sample purification, offering higher specificity and sensitivity than conventional
LC-MS sample preparation methods.

Objectives

v To widely disseminate the utility of IA-MS, thereby broadening the analytical scope for LC-MS users.

v To serve as a starting point for those new to IA-MS, facilitating the exchange of opinions and discussions
through on-site posters.

Challenges

v’ Limited awareness and adoption of IA-MS.

v Requires extensive experience with both LBA and LC-MS.

v’ Further dissemination of the technology and enhancement of user education are necessary.

http://bioanalysisforum.jp/

Activities

v Conducted surveys to understand the status and scope of IA-MS adoption and collected technical information.

v" Collected information on the background and status of IA-MS implementation and discussed its practical
operations.

v Proposed items and parameters to consider in method development, demonstrating the application range of
IA-MS.

Conclusion
v We hope that this poster, created through DG activities, will help bioanalysts who are beginning to use I1A-MS.
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