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Signalling in Marginal Zone B-cells
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MALT lymphoma concept
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Antigenic stimulation: BCR signalling

autoantigen
%.fj BCR
o Surface IgM+
v o Proliferate upon cross-linking slg.
CARD11
:;::1 o Hyper-somatic and ongoing
mutations in IGH / IGL.
v :
I o Tumour Igs from gastric MALT
S lymphoma do not recognising H
v pylori antigen, but polyreactive to
P50 (p65 auto-antigens.
Hussell et al, J Pathol 1993
@m Du et al Leukaemia 1996 & Blood 1996
Nucleus Hussell et al Am J Pathol 1993

Craig et al Blood 2010)




Biased |G gene usage in IVIALT lymphoma

MALT Iymphoma ' Biased IG gene usage Known |G properties

IGHV3-7
IGHV1-69 — rheumatoid factors

B T P P PP P P P PP TP P P PP PEP PP PRI}

— self-polyreactive
IGHV1-69/IGKV3-20 (~50%) POty

...............................................................................................................................................................................................................................................................................................................................................................

Thyroid IGHV3-30? — self-polyreactive
Sample V Gene J Gene (L:EnRg%ch CDR3 sequence
RF-112/113 IGHV1-69  JH4 13 EGRSSDYSNPTF FDY
RF {RF-BOR IGHV1-69  JH4 12 EGRRMA | -NP FDY
~ SA_002 IGHV1-69  JH4 12 EGQQMS T -NPFDF
Salivary | sa_006 IGHV1-69  JH4 13 EGKATVTTNPEDY
gland  J sa 010 IGHV1-69  JH4 12 EGRQMP T -NPFDY
MALT-L | sa 67 IGHV1-69  JH4 13 EGKSSDYSNPFEFDY
_ D26010 IGHV1-69  JH4 12 EGRQTVT-NPFDY

Moody et al unpublished; Du MQ, Semins Cancer Biol 2016




Antigenic stimulation: T cell help

autoantigen

.i BCR

CD40

v
CARD11
BCL10
MALT1
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Nucleus

BN R
Hussell et al Lancet 1993




H pylori eradication: assumed effect
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Genetic changes in MALT lymphoma
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Liu et al, Gastroenterology 2002,
Ye at al, Blood 2001, 2003,

Ye at al, J Pathol 2005,

Goatly et al Modern Pathol 2008
Chanudet et al, Leukaemia 2010
Bi et al, Haematologica 2012




t(1;14) t(14;18) t(11;18)
IGH-BCL10 IGH-MALT1 API2-MALT1
,B‘"ds b BC“O‘ Proteolylic activity
2 —m—lg-L — Ig-L Caspase-like lg-L
BCL10 BCL10 = A, e Aghpg
28 ~ % 4% 3% 1T%
8 o g
3, ' A ¥ |
® ®
® “
@
MALT1 MALT1 =
i —
@
B
% A
| N Y
DA g % s
K63Ub : )
)- ?\P N L/}\
TABZITAK1® ) TRAF3 Binding Kinase Domain IKKa Binding Domain
; @ L T o
v / ,
K63Ub |
NEMO ©0000000 | m
® IKKB IKKa. v
IKKa ' IKKo l
\%
Ka8ub ® 100 a‘!ﬂ‘i
©0es0ese B :
RelB |

p52
RelB

target genes

Nucleus

\4
Oncogenic
properties

Du MQ, Semins Cancer Biol 2016
Rosebeck et al Science 2011
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T(11;18): a marker for gastric MALT lymphoma not
responding to H. pylori eradication

Complete remission

No or partial remission

No evidence of hRD | Presence of hRD

Europe i ! i stage | . =stagel
--------------------------- 1 e e e I R el R
Apen et al Blood 2000 018 ) 0% | | : | | |
---------------------------- [ttt il dfididiiditill sl ilntiliond el Bttt el il mlieli it
Liu et al Gastroenterology 2002 1  0/46 i 0% i 2/2 | 26/43 1 60% : 16/20 1 80%
""""""""""""""" 5 [ T e T [ O
Wundisch et al JCO 2005 : 346 1+ 7% i 47 . 57% 313 | 23% | |
____________________________ D e LY ___
Montalban et al Ann Oncology 2005 E 0/11 0% E ! E 02 1 0% ! !
Levy, et al JCO 2005 Lot 0% L7 4% 1 23 1 67%
""""""""""""""" 1 e e e ey e e B
Ruskone-Fourmestraux, Duetal v 55, 1 gy ' 42 ! 50% ! 14/26 | 54% | 89 | 89%
unpublished | I | I | I I I
Subtotal!  5/145 | L7111 ) 64% | 44/91 | J48%%4 | 26/32 |
----------------------------
FarBast . A S S S e S o
Nakamura et al JCP 2003 011 1 0% 04 1 0% 1 04 1 0%
wano et al J Gastroenterology 2004 | 0/5 | 0% ! 4 1 25% 122 1 100%
""""""""""""""" I e e e T I
Yeh et al Blood 2005 L1360 27 ! ! L12/23 1 52% ! !
"""""""""""""""""" | e By R R B R I B
Nakamura et al Gut 2007 ! 1/20 . 5% | : ' 514 | 36% | :
"""""""""""""""""" | el Rl Ml el pae i Rl Rl el
Nakamura et al AM J Gastr 2007 ! 1/57 L 2% ) : ' 10/21 T 47% , 419 | 44%
Subtotal!  3/129 | 2% | : ' 28/66 | 42% | 6/15 | 40%
Total! 8/274 | | | ' 71/150 | ' 30/44 |




MALT lymphoma lacks other mutations
frequently seen in ABC-DLBCL
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A20 "=
é ‘ ¢ Identified in
O’A A$ gv AX §§> £ &Ay% O ¢ A f 0 ¢ VOV . AA(ADA o A‘VAV"‘ . previous studies
OTU ZF ZFzF —zF [ zF |
V [ TX3 [ V ¢ AO Identified i
Azﬁ vy % A& 4 A  OAMALTAL
A

Adeletion (39.7%) { nonsense mutation (25.9%) V insertion (18%) #missense mutation (13.8% ) osplicing site mutation (2.6% )

Bi et al, Haematologica 2012, Escudero-lbarz et al Haematologica 2016, Johansson et al Oncotarget 20017; Jung et al Oncotarget 2017, Moody et al, Unpublished data




Biased usage of 1G genes in OA-MALT lymphoma

IGHV4-34
B OA-MALT-L P = <0.001

15 1+ [ 1gM memory B-cells

20 7

10 A

CDR2 FR3

FR1 |
V4-34*02 QVOLOOWGAGLLKPSETLSLTCAVY I INHSGsT NYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYC
|

V4—34*Ol QVQLQQWGAGLLKPSETLSLTCAVY INHSGST NYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYC

OA 019  ————Remm———mmmmmmmmo o g-- | -F==- G- -—————- Q---V--I-——-K-—-y-BEEA -
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OA 017  ————mmmmmmmmmmmmmmm N —_—
OA 044  ————-—m——-m—e O l --pA-—- - NT----Re=------—- F---
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OA 088 S * R — M-——— | F¥-—- e EEE
|
Maintain the QW/AVY : Mutation hotspots:
« . »” . . . Zhu et al PlosOne 2011
hydrophobic patch™ required for N-glycosylation site (60%) Dagklis et al Leukaernia 2012
binding to N-acetyl-lactosamine | - Zhu et a | Leukaemia 2015
g y KLS mOtlf (70%) van Maldegenm et al Leukaemia 2012

Moody et al unpublished




Significant association between A20 mutation
and IGHV4-34 usage in OA-MALT lymphoma
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Moody et al, unpublished data




autoantigen

CD40, BAF
TLR 'f BCR FR
W74 (IGHV4-34) 8%
gl
V ¢ i ( )’~secretase

MYD88 CARD11 v
g BCL10
NIK :

IRAKA \/ MALT1 i
e a v

v i

- K63Ub \ W 4 \:/ —

' (a)]

TAB2 TAK1® (O

I \ IKKa  IKKa E

K63Ub ) W 4 \4 !

NEMO ©9000000 ’— @ ;

® KK IKKa J\ :L‘I’; 5

y |

p52 ::

RelB J

Sm—————
\

Moody et al, unpublished data
Johansson et al Oncotarget 2016

Nucleus




% cases with genetic change
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KLF2 mutation and IGHV1-2 usage

P=1.92x107 P=7.33x107

IGHV1-2  7qdeletion KLF2 NOTCH2 TRAF3
mutation mutation mutation

[ Cases with KLF2 mutation]

IGHV1-2 characteristics
— over-represented (~30%) in SMZL
— most being allele *04
— minimal somatic mutation
— long CDR3 with common motif

—often associated with biased use
of light chain genes

—polyreactive to autoantigen by
recombinant antibody studies

Clipson et al Leukaemia 2015
Bikos et al Leukemia 2012
Warsame et al Blood 2011
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