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NOTCH2	muta2ons	are	restricted	to	SMZL	
across	mature	B-cell	tumors	

Rossi D, et al. J Exp Med. 2012 

0% 

5% 

10% 

15% 

20% 

25% 

SMZL EMZL HCL CLL MCL FL DLBCL MM 

M
ut

at
io

n 
fr

eq
ue

nc
y 25/117 

(21.3%) 

5/134 
(3.7%) 

0/20 
1/65 

(1.5%) 0/20 0/20 0/22 0/100 

(n=516)	

M
ut

at
io

n 
fr

eq
ue

nc
y 

0/44 

1/18 
(5.5%) 

0/15 0/15 0/15 

(n=206)	

25/99 
(25.2%) 

Kiel M J et al. J Exp Med 2012 



KLF2	muta2ons	in	SMZL	
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PTPRD	in	NMZL	

W1729R

C1844S

Y1903H

Allele A
Allele B

Methylation

NMZL= 35

Missense mutation

Splicing mutation

Deletion

p2
3

p2
4.

1

A

C

B

D

E F

c.
51

27
-1

G
>C

1 1912

p.
Y1

90
3H

p.
C

18
44

S
p.

W
17

29
R

p.
E4

40
K

PTPRD

Ig-like Domain Fibronectin Type III like Domain Tyrosine Phosphatase Domain

H.	Sapiens
P.	troglodytes

M.	mulatta

C.	lupus
B.	taurus

R.	norvegicus
G.	gallus
D.	rerio

D.	melanogaster
A.	gambiae

P.		troglodytes

C.	elegans

VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA
VHCSA

LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG
LEYLG

DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM
DFWRM

p.W1729R p.C1844S p.Y1903H

1644 1912

chr9: 8522945 - 12045750

11
T_

N
M

ZL
14

T_
N

M
ZL

4T
_N

M
ZL

5T
_N

M
ZL

6T
_N

M
ZL

8T
_N

M
ZL

9T
_N

M
ZL

10
T_

N
M

ZL
12

T_
N

M
ZL

13
T_

N
M

ZL
18

T_
N

M
ZL

PTPRD

Splicing mutation Methylation Deletion

Allele A
Allele B

Methylation

-1 0 1

120	bp

120	bp

Allele A
Allele B

50kDa

250kDa

150kDa

110kDa

90kDa

PT
PR

D

PTPRD

α- tubulin

Methylation

Deletion

Missense mutation

Splicing mutation

Deletion

35T_NMZL
11T_NMZL

PTPRD

Allele A
Allele B

Spina	V,	Blood	2016	



PTPRD	muta2ons	in	NMZL	associate	with	cell	cycle		
signature	and	prolifera2on	
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Splenic	and	nodal	marginal	zone	lymphoma	are	
dis2nguished	by	the	different	involved	sites	

Shared	features	

Cytologic:	clonal	expansion	of	centrocyte-like	and	monocytoid-like	B-cells	

Histologic:	marginal	zone	coloniza<on	with	interfollicular	expansion	

Phenotypic:	CD19+,	CD20+,	CD79a+,	CD5-,	CD10-,	CD23-,	BCL6-,	cyclin	D1-	

SMZL	 NMZL	
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PTPRD	muta2ons	are	enriched	in	
NMZL	across	mature	B-cell	tumors	(n=619)	
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•  NOTCH2	muta<ons	

•  KLF2	muta<on	
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Dura2on	of	response	
Median:	14.2	months	18-months	DOR:	62%	

Ibru2nib	monotherapy	in	R/R	MZL	

Noy,	Blood	207	

Progression	free	survival	
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BIRC3	muta2ons	ac2vate	non-canonical	NF-kB	
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Non-canonical	NF-κB	pathway	is	ac2ve	in	
BIRC3	mutated	primary	samples
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BIRC3	mutated	cells	are	addicted	of	NIK		
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Conclusions	

•  NMZL	 and	 SMZL	 are	 enriched	 of	 muta<ons	 in	 genes	 involved	 in	 the	
physiological	development	of	MZ	B-cells	

•  NOTCH2	muta<ons	are	specific	for	SMZL	and	NMZL	across	mature	B-cell	tumors	
(diagnos<c	implica<ons)	

•  PTPRD	muta<ons	are	specific	for	NMZL	across	mature	B-cell	tumors	(diagnos<c	
implica<ons)	

•  Signals	on	the	prognos<c	implica<ons	of	muta<ons	prompt	the	development	of	
molecular	biomarker-based	score	systems	(pts	counseling,	clinical	trial	design)	

•  NF-kB	muta<ons	may	mark	resistance	to	ibru<nib	(treatment	tailoring)	



Francesco	Bertoni	
Bernhard	Gerber	
Anastasios	Stathis	
Georg	Stüssi	
Emanuele	Zucca	
	

Franco	Cavalli	
Michele	Ghielmini	
	

Clara	Deambrogi	
Fary	Diop	
	

Gianluca	Gaidano	

Alessio	Bruscaggin	
Adalgisa	Condoluci	
Gabriela	Fores2eri	
Valeria	Spina	

Monica	Messina	
	

Robin	Foà	

Laura	Pasqualucci	
	

Riccardo	Dalla	Favera	

	
Giorgio	Inghirami	

Luca	Arcaini	
Marco	Lucioni	

CRO	
AVIANO	

Maurilio	Ponzoni	Enrico	Tiacci	

Carmelo	Carlo-Stella	
Stefan	Hohaus	
Luigi	Larocca	

Stefano	Pileri	


