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Genetics of LBCL-variant of RT



Pathologic variants of RT

95-99%

ICC and WHO-HAEM5



“Driver” genetic lesions of RT in 2013
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The genetic profile of clonally related RT vs DLBCL

Rossi D, et al. Blood 2011
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Aberrant somatic hypermutation is not a mechanism of genetic instability of RT
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Genomic complexity of RT

16 17 18 19 20 21 22 X Y

04 06
~
w
-~
o
L3
~
@
©
=)
N
)
N
)

0.2

g ———— J e

CLL
Frequency
)
|
l
4
{
|
|
i

0.2

0.4

06 06

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 | 20 | 21 22 X ¥

0.4

0.2

>
(3]
5]
wn 3= '#dﬁ—ﬁ. !
o
o o
woo
<
<
g
©
4 : : ;
5.0e+08 1.0e+09 1.5e409 2.0e+09 2.5e+09 3.0e+09

Copy number abnormality load

Chigrinova E, et al. Blood. 2013;122:2673-2682; Fabbri G, et al. J Exp Med. 2013;210:2273-2288



TP53 and CNKN2A disruption and MYC activation

TP53 inactivation

CDKNZ2A loss
trisomy 12

1122 loss [T]

1432 loss l

MYC translocation or gain

NOTCH1 MUTATION

13914.3 loss

MIR17HG gain
7933 loss
Ki67+>70% H |

Rossi D, et al. Blood 2011
Chigrinova et al, Blood 2013



Proliferation and apoptosis are the master cellular programs deregulated in RT
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TP53 and CDKN2A disruption prognosticate survival of RT
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Genetics of RT in 2023
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Genetics of de novo LBCL in CLL



Clonally related vs unrelated variants of RT
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Rossi et al, Blood 2011 V4-34 D2-2 J3




Clonally relared and unrelated Richter’s syndrome
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Epigenetically, de novo LBCL arising in patients with CLL cluster apart from RT
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Genetics of cHL variant of RT



Pathologic variants of RT
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Classic Hodgkin lymphoma variant of RT

H Clonally related
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Clonally unrelated

Abruzzo et al, Am J Surg Pathol 2002; 26: 630-6 O’Brien et al, Cancer 2003; 98: 2657-663 Thornton et al, Leuk Res 2005; 29: 389-95 Ammatuna et al, Leuk Lymphoma 2009; 50:; 857-8 Kanzler et al, Blood 2000; 95:1023-31
Tsimberidou et al, Cancer 2006; 107: 1294-302 Rossi D, et al, Clin Cancer Res 2009; 115: 4415-22, Xiao et al, Hum Pathol 2016;55:108-16



Post-transformation survival of cHL arising in patients with CLL

Cum Survival
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Al-Sawaf O et al. Leukemia 2021



Early seeding of transformed clones



Early seeding of the RT clones

NOTCH 1 EX34: ¢.7544_7545delCT p.P2515fs*4 (heterozygous) TP53 EX7: ¢.716A>C p.N239T (heterozygous)

100% - 100% -

90% - 90% 1

80% - 0%

70% - 58% 70% -

60% - 60% -

50% - 50% - 43%
40% - 40% -

30% - 30% -

20% - 20% -

10% - 10% - 0.39%

0% 0%

CLL

CLL diagnosis CLL progression RS transformation
Fabbri G, et al, J Exp Med 2011



Early seeding of the RT clone is frequent (ca. 50%)
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BCR signaling



Usage of subset 8 configuration of the BCR is biased in RT

External antigens Cell autonomous BCR signal

Autoantigens exposed on apoptotic cells Interaction between of one BCR with another BCR
that functions as an autoantigen
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The OXPHOSMgh-BCRI°ov transcriptional axis of RT

—

& =

£ =

" —

v

c —

[ e

(o]

Eo] —

O —

Il

o

> —

o —

[

S

Q e

5 =

|

@.—

Ll E—

[

e

[

-

L)

>

o

[

S

c

2

o

©

o))

(=3 —

[*¢] e
QO N VO MmN O N OV M
- O —~ — YW VW O — — — O VO

I © MmN © )
m oM

DNA meth |

I

H3K27ac [T

ATAC-seq |

_~TRAF5
— CXCR4
—CHD7

LA-B

— CREBBP

Sample

CLL
CLL (relapse)
RT

IGHV
M-CLL
U-CLL
Tissue
PB
LN
Used in DEA
No
Yes

Z—score

DNA meth.

Hyper.
Hypo.
NS

H3K27ac/ATAC-seq

Increase
Decrease
Incr. & Decr.
NS

Running
enrichment score

2 |
o
=0
_1_ '
‘;, T T T J’ T ‘;‘ ;\ L T
= 0 5
£ 22883885 %
o 0 o= I &8 = 3 9 2
R EEE R
Ct o285 >8< 8
S s = g Y o
(NN [] - w 0O
= v = o) v
s & o 2 s
N Ie) S
O = o
= k=
=
OXPHOS BCR pathway
‘ o
-0.2
—041 NEs=-1.74
q=0.021

0 5000 10000 15000 20000

0 5000 10000 15000 20000

Position in the ranked list of genes

Nadeu F et al Nat Med 2022



Immune escape



Genomic complexity of RT (implication for neoantigens?)
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RT has an immune suppressive microenvironment
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Wang Y, Blood Cancer J. 2021
Gould C, Br J Haematol. 2021



Implications for management

* RT should be carefully differentiated from de novo LBCL and de novo cHL an

* Treatment of RT should include agents that circumvents the block of DNA
damage response (e.g. venetoclax)

* Treatment of RT should leverage on immunotherapy

* Early seeding of RT clones prompts the development of diagnostic tests for
their detection during the CLL phase



