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Bone marrow based MRD in MM

Good prognostic MRD biomarker

Challenges
- Patchy disease
- Dry tap
- Repetitive sampling

NGS-MRD MCF-MRD



M-protein MRD in MM

Constant region

Variable region
Patient & tumor specific



MS-MRD approach
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Quantitative assessment: [M-protein] g/L

Langerhorst, Zajec et al, Clin Chem, 2020
Langerhorst et al, Clin Chem 2021a



MS-MRD vs. NGS-MRD

VERSUS

n=41

✓ Survival data
✓ NGS-MRD data
✓ Frozen sera for MS-MRD
✓ Sera available at 3 time points:

Screening
Pre-Maintenance therapy
Post-Maintenance therapy

MS-MRD NGS-MRD

Langerhorst, Noori et al, Clin Chem 2021b



NGS-MRD vs. MS-MRD
- PFS comparison between NGS-MRD and MS-MRD during therapy
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NGS-MRD vs. MS-MRD

NGS-MRD in bone marrow and MS-MRD in blood 
have similar prognostic value

- PFS comparison between NGS-MRD and MS-MRD during therapy

Langerhorst, Noori et al, Clin Chem 2021b



MS-MRD for dynamic monitoring

Red lines: (early) relapse detected
during maintenance therapy

- Quantitative MS-MRD to monitor disease progression

- Early relapse detected in 6 
patients
- Strongly correlated with poor-
prognosis

Langerhorst, Noori et al, Clin Chem 2021b



MS-MRD for dynamic monitoring

Noori et al, in prep
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MS-MRD for dynamic monitoring

Noori et al, in prep

>1.5 years



M-protein Fab N-glycosylation

Langerhorst et al, in prep

- Somatic hypermutations in the M-protein variable region can lead to 
de novo N-glycosylation sites 

- Possibly clinically relevant
Organ damage, disease progression 
- Extra layer of personalized biomarker

…ASQNISFYLTWYQQNPTK…

N-linked glycosylation motif

N X S/T

X= any amino acid except proline



Increase in M-protein Fab N-glyco sites

Langerhorst et al, in prep

- Genomic screening for de novo Fab N-glycosylation sites

MM patients
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- Genomic screening for de novo Fab N-glycosylation sites

MM patients Healthy individuals

>2 fold 



Glycoproteogenomics

V-region
(D-region)

J-region

…ATLSCRANQTIFSTYLAWYQQKPQAPRLLIYG..

Genomics

Glycoproteomics

Applied to a cohort of 41 MM patients
7/41 had a de novo N-glycosylation site in their M-protein 

Langerhorst et al, in prep



EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP-FTFGPGTKVDIK
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Conclusions
Personalized MS methods in blood introduce a new era in M-protein 
diagnostics

MS-MRD in blood

- Personalized diagnostic to monitor MRD In the blood of patients with MM

- Similar prognostic value as NGS-MRD in bone marrow

- Enables dynamic monitoring for early relapse detection

Glycoproteogenomics

- Increased de novo N-glycosylation in M-proteins of patients with MM

- Enables detailed glycoprofiling of de novo glycosites

- Opens possibilities to study clinical value/pathogenicity of M-protein fab 

glycosylation

- Possible integration with diagnostic workflows for also other diseases 

WES/WGS/RNA-seq→ Glycosite-ID → Glycoproteomics
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