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MM dissemination: a journey from medullary to extramedullary disease
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Cell-adhesion
Gene References P value

ITGB2 • Schmidmaier R, et al. Int J Oncol
2007

< .0001

CXCR4 • Katz BZ. Seminar Cancer Biol,
2010

• Roccaro A, et al. Cell Rep, 2015

< .0001

SDC1 • Katz BZ. Seminar Cancer Biol,
2010

< .0001

CD44 • Katz BZ. Seminar Cancer Biol,
2010

< .0001

CXCL12 • Waldschmidt JM, Br J Haematol,
2017

< .0001

ITGB1 • Hazlehurst LA, et al. Oncogene,
2000

< .0001

ITGA4 • Noborio-Atano K, et al.
Oncogene, 2009

• Waldschmidt JM, Br J Haematol,
2017

< .0001

ITGA5 • Andrade VC, et al. Leuk
Lymphoma, 2010

=.002

VCAM1 • Okada T, et al. Clin Exp
Metastasis, 1999

=.001

NCAM1 • Yoshida T, et al. PLoS One,
2018

=.003

MUC1 • Yin L, et al. Br J Haematol, 2017 =.002

SELP • Muz B, et al. Biomed Res Int,
2015

< .0001

SELE • Natoni A, et al. Leukemia, 2017 < .0001

CDH1 • Yao Q, et al. Clin Epigenetics,
2018

< .0001

CD38 • Nijhof I, et al. Blood, 2016 =.001
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< .0001
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JAM-A on primary MM PCs and Endothelial Cells correlates with poor OS 

Bone marrow patient aspirate
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JAM-A + NDMM with EMD display a unique gene-expression signature

P < .0001
N = 647

no EMD JAM-Alow

EMD JAM-Ahigh

no EMD JAM-Ahigh
EMD JAM-Alow

https://research.themmrf.org/rp/terms
Those data were also generated as part of the MMRF Personaliyed Medicine Initiative

M.C. Da Vià
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Unpublished data
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Case 1 – MGUS IgG in BM, oral mucosal infiltrate, 
moderate cytologic atypia; low JAM-A expression
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EM: oral mucosal
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EM: subcutaneous
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Case 2 –MM in BM, subcutaneous localization;  
mild atypia, Dutcher bodies; low JAM-A expression EM > BM

Unpublished data



Bone marrow EM
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Case 3 –MM in BM, pleural localization; moderate atypia; 
moderate JAM-A expression EM > BM
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Bone marrow EM: paravertebral

HE

Case 4 – Pleomorphic / plasmablastic MM in BM and paravertebral; 
high JAM-A expression EM > BM
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*Cox model for Overall Survival
Univariate analysis Multivariate analysis

HR (95%CI) P value HR (95%CI) P value

PCs JAM-A surface 
expression
(JAM-Ahigh vs JAM-Alow)

9.14 (2.80-29.76) <0.001 9.11 (2.79-29.76) <0.001

Bone Lesion (Yes vs No) 1.31 (0.60-2.89) 0.489 - -

Hb (<10 vs >/-10 g/dL) 1.44 (0.75-2.77) 0.271 - -

R-ISS
R-Stage I
R-Stage II
R-Stage III 

1
1.37 (0.55-3.39)
2.11 (0.76-5.86)

0.494
0.149

- -

Sex (M vs F) 0.58 (0.29-1.13) 0.110 0.65 (0.33-1.30) 0.233

Chronic kidney disease 
(Yes vs No) 2.04 (1.05-3.96) 0.033 2.11 (1.08-4.10) 0.027

Age 0.98 (0.94-1.02) 0.542 0.99 (0.95-1.04) 0.984



Enriched genes in focal adhesion, PI3K/mTOR pathway, 
and regulation of actin cytoskeleton

Context dependent and dynamic JAM-A 
expression on bone marrow endothelial

cells and invasive MM cells
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Unpublished data
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JAM-A mediates acquisition of EMT-like features in MM cells in vitro (I)
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JAM-A mediates acquisition of EMT-like features in MM cells (II)
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JAM-A regulation of  EMT in MM dissemination as druggable target  
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 JAM-A as a potential modulator of MM-TME dynamics, anchoring connections, context dependency
 Inhibiting JAM-A could restricts MM progression, potentially influencing EMD progression: a novel 

theragnostic window
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*Cox model for Overall Survival
Univariate analysis Multivariate analysis

HR (95%CI) P value HR (95%CI) P value

MMECs JAM-A surface 
expression
(JAM-Ahigh vs JAM-Alow)

9.14 (2.80-29.76) <0.001 9.11 (2.79-29.76) <0.001

Bone Lesion (Yes vs No) 1.31 (0.60-2.89) 0.489 - -
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Chronic kidney disease 
(Yes vs No) 2.04 (1.05-3.96) 0.033 2.11 (1.08-4.10) 0.027

Age 0.98 (0.94-1.02) 0.542 0.99 (0.95-1.04) 0.984

JAM-Alow MM

-104 0 104 105 106

106

0

105

104

103

102

10

JAM-A

C
D

31

17,0 51,2

18,9 12,9

MFI= 10898

-104 0 104 105

0

100

80

60

40

20

JAM-A

N
or

m
al

iz
ed

To
 M

od
e

MMECs
JAM-Ahigh

E

MMECs
CD31pos

45/38/138neg

NDMM 
Bone marrow aspirate

C

-104 0 104 105 106

105

104

103

102

10

0

JAM-A

C
D

31

29,3 14,0

43,0 13,7

MFI= 5360
MMECs
JAM-Alow

106

106

MGECs

β-actin

JAM-A 36 KDa

MMECs

42 KDa

Pr
op

or
tio

n
of

 p
at

ie
nt

s
O

ve
ra

ll
Su

rv
iv

al

Kaplan-Meier survival estimates

Months

0.75

0.5

0.25

0

1

150100500 200 250

χ2LR =20.11 
P<.0001

JAM-Alow 55
JAM-Ahigh 56

Median OS: 
NR vs 78 months

26 10 2 1 1
0151434

Pts
Number at risk

55 Pts MMECs JAM-Alow

56 Pts MMECs JAM-Ahigh

Elevated JAM-A expression on BM primary MM endothelial cells (MMECs) in newly diagnosed patients correlates with poor OS 
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MMECs enhance JAM-A expression on MM-cells
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Intratibial xenograft

JAM-A inhibition reduces MM proliferation and vasculature in intratibial MM in vivo model
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Pivotal role of JAM-A in MM associated angiogenesis in 2D and 3D conditions
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Conclusions

•JAM-A is a potent driver of MM-associated angiogenesis, 
besides impacting patient’s prognosis

• Inhibiting JAM-A restricts angiogenesis in vitro, in embrio and in 
vivo and MM progression, and influencing EMD progression
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