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Clonotypic B-cells in myeloma 

0.1 - 1.8% (median 0.36%) aberrant cells  

in the CD19+ fraction of PB from MM patients

Myeloma-cells 

(CD138+CD19-sIg-)



normal 

PC MGUS myeloma

de novo myeloma

progress.

disease

BM-PC <10% 

paraproteine <3g/dL

clonal B-cell? CD20+ CD19+

Stem cells

Ability to 1. self renew

2. give rise to differentiated effectors



Clonogenic myeloma progenitors ïCD138neg

ÅEngraft SCID mice and recapitulate disease

ÅForm tumor colonies in in-vitro clonogenic assays

ÅResistant to chemotherapy and novel agents

ÅAberrant Hedgehog pathway activation 

Matsui et al., Blood 2004; Cancer Res 2008; 

Peacock et al. PNAS 2007



SCID mice implanted with 

human bone fragments

Yaccoby and Epstein, Blood 1999

http://bloodjournal.hematologylibrary.org/cgi/content/full/94/10/3576/F4
http://bloodjournal.hematologylibrary.org/cgi/content/full/94/10/3576/F4
http://bloodjournal.hematologylibrary.org/cgi/content/full/94/10/3576/F4


Myeloma cell producing

immunglobulines and free light chains

Immunglobulines (2 heavy 

and 2 light chains)

Heavy chain (dark blue): G, A, M E, D Light chains , (light blue; bound on 

heavy chain und free LC)

CDR3
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Classification of myeloma  according to paraproteine (UK MRC)



Clonal plasma cells

Ig

LC

ñunlucky proteinñ

e.g.: V 3r, V 6a

Chamberlain et al. Biophys J, 2000

amyloidosis

renal complications

neuropathy

hyperviscosity



Effect of paraprotein type on survival in MM

Drayson et al., Blood 2006
2592 MM pts. 

receiving conventional CT 

in MRC trials over 22 years

http://bloodjournal.hematologylibrary.org/content/vol108/issue6/images/large/zh80180601010001.jpeg


Åhigher disease burden

Åpropensity to renal complications

Åindication of more aggressive biology?

Åassociation with IgH translocations (Kumar et al., ASH 2006)

High serum free LC level



Chromosome-14 translocations in myeloma
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Light chain myeloma

Model of a myeloma precursor cell in LC-MM
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V gene analysis in B-cell tumors

Signature motif = 

CDR3 clonality

V gene use                                                  Asymmetry

Mutational status                                                                                                            

Intraclonal heterogeneity          Ongoing GC influence

Intraclonal homogeneity           Post-GC neoplastic arrest

Pre-GC origin

GC/Post GC origin
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Serum electropheresis und IF in LC myeloma



6 LC myeloma patients

cDNA from CD138+ bone marrow cells

VL family specific primers Ÿ functional VL transcripts in 6/6

VH family specific primers Ÿ no clonal transcripts

Genomic DNA from CD138+ bone marrow cells

VHfamily specific primers Ÿ potentially functional VH gene

in 3/6 



 

 

 Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 

Clonal VL 
CD138+ RNA 

100 % 
Və 1D-33*01 

100 % 
Vɚ 2-14*1 

100 % 
Vɚ 2-14*01 

70 % 
Vɚ 3-21*01 

100 % 
Vɚ 3-1*01 

100 % 
Vɚ 3-21*02 

Clonal VH 
CD138

+
 RNA 0 % 0 % 0 % 0 % 0 % 0 % 

Clonal VH 
CD138

+
 DNA 

100 % 
IgH V3-15 

100 % 
IgH V4-39 - 

70 % 
IgH V3-33 -* -* 





Case 1, 2 and 4

Design of molecular probes (CDR3 specific) for analysis of 

clonal VH expressing precursors

Nested PCR asssays to examine cDNA from whole BM and PB MNCs

Primer design to rule out amplification from genomic DNA

Sensitivity previously shown to be at 10-6 

No tumor-derived VH transcripts

Case 1 and 4

Tumor-derived VH transcripts

Case2





Analysis of B-cell subpopulations

Plasmablasts (0.3%)

B-cells (8%)

Plasmacells (0.8%)

Peripheral blood:

1 - Naïve B-cells: 2,500 cells

2 - Memory B-cells IgM+: 1,600 cells

3 - Memory B-cells IgM-: 1,000 cells

4 - Plasmablasts: 1,000 cells

5 - Aberrant Plasma cells: 4,200 cells

Bone marrow:

6 - Plasma cells: 50,000 cells

Patient 2

1 - sIgM+CD19+CD20+CD27-CD38-CD45+

2 - CD19+CD20+CD27+CD38-CD45+IgM+

3 - CD19+CD20+CD27+CD38-CD45+IgM-

4 - CD19+CD20-CD27++CD38++CD45+



Patient 2
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Acute lymphoblastic leukemia (ALL) 

in monozygotic/monochorionic twins

Prenatal initiation

Postnatal hits

http://asheducationbook.hematologylibrary.org/content/vol2009/issue1/images/large/Greaves_fig3.jpeg
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Evolutionary, natural history of childhood leukemia

Putative stem cells not a fixed entity

Evolve in genotype and phenotype

ĂMoving therapeutic targetñ


