


|G genes In B cell malignancies:
what do they tell us?

A Ontogenetic insight
I normal B cell counterpart

A Interactions with the microenvironment
I CLL, FL, MALT lymphomas

A Prognosis
I CLL



Revelations from |G genes.
On what conditions?

A Well defined patient cohorts

If you want a wise answer, ask a reasonable question.

Goethe



A SPECTRUM OF OVERLAPPING ENTITIES?




Revelations from |G genes.
On what conditions?

A Size matters
I CLL

By seeking and blundering we learn
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Chronic Lymphocytic Leukemia B Cells Express Restricted Sets of Mutated
and Unmutated Antigen Receptors

Franco Fais,* Fabio Ghiotto,* Shiori Hashimoto,* Brian Sellars,* Angelo Valetto,* Steven L. Allen,* Philip Schulman,*

Vincent P. Vinciguerra,* Kanti Rai,* Laura Z. Rassenti,® Thomas J. Kipps.? Guillaume Dighiero,! Harry W. Schroeder, Jr.,"
Manlio Ferrarini,** and Nicholas Chiorazzi*

J Clin Invest 1998; 102: 1515-1525

The VH genes of ~50% of the IgM+ B-CLL cells and
~75% of the non-IgM B-CLL cells can exhibit
somatic mutations.



1999: CLL AND IG MUTATIONS
PATHOGENETIC IMPLICATIONS

Hamblin et al, Blood 1999

The simplest explanation is that CLL comprises 2 different
diseases with different clinical courses.

One, arising from a memory B cell, has a benign course, the
other, arising from a
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B-cell chronic lymphocytic leukemia cells express a surface membrane
phenotype of activated, antigen-experienced B lymphocytes

Rajendra N. Damle, Fabio Ghiotto, Angelo Valetto, Emilia Albesiano, Franco Fais, Xiao-Jie Yan, Cristina P. Sison, Steven L. Allen,
Jonathan Kolitz, Philip Schulman, Vincent P. Vinciguerra, Petra Budde, Jurgen Frey, Kanti R. Rai, Manlio Ferrarini, and Nicholas Chiorazzi

BLOOD, 1 JUME 2002 « VOLUME 99, NUMBER 11

These findings imply that the leukemic cells from
all B-CLL cases (irrespective of V gene mutations)

exhibit features of

activated and antigen experienced B cells

and that the B-CLL cells that differ in IGV
genotype may have different antigen encounter
histories.

CD19-FITC




CLLs display a common and characteristic
gene expression profile that is largely
independent of their IgV genotype.

the common CLL profile is more related to
memory B cells

Klein U et al. J Exp Med. 2001;194:1625.
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CLL is characterized by a common gene

expression " s i g n airtespecévd of Ig
mutational status

é CLL cases share a common mechanism
of transformation and/or cell of origin.

Rosenwald A et al. J Exp Med. 2001;194:1639



Antigen-selection in CLL
Sequence-based evidence

Closely similar
guasi-identical BCRs
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Revelations from |G genes.
On what conditions?

A Prognosis
I observation, patience, doubt

Teiresias prophesying
the end of Oedipus



Mut ati ons 1 n CLL: n
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Damle et al., Blood 1999

Survival was significantly worse Patients in both the unmutated and
for patients with unmutated VH the >30% CD38 groups responded
genes irrespective of stage. poorly to chemotherapy and had

shorter survival.



Mutated CLL: not one and the same thing
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This mutated subset showed significantly shorter survival than other
mutated cases and a similar clinical course to unmutated cases.

Tobin G et al. Blood 2002;99:2262-2264
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What do the genes tell us?




What do the genes tell us?

Early days

Intraclonal heterogeneity through ongoing SHM
Maloum et al. Br J Haematol 1998
Forconi et al. Blood 2001

Multiple clonally related |G isotypes

via RNA splicing
Forconi et a. Blood 2001




What do the genes tell us?

Forconi et a. Blood 2001

In order to probe the isotype switching status of HCL,

RNA transcripts of VHDJHI constant region sequences from
5 cases of typical HCL, all expressing multiple surface
iImmunoglobulin isotypes, were analyzed.

Tumor VHDJH-Cm sequences were identified and found to be
somatically mutated (range, 1.4% to 6.5%), with a low level of
intraclonal heterogeneity.

Additional immunoglobulin isotypes of identical VHDJH sequence were also
identified, including IgD (5 of 5), IgG3 (5 of 5), IgG1 (3 of 5), IgG2 (2 of 5), IgAL (4

of 5), and I gA2 (1 of 5)e¢ge

@ indicating a continuing influence o



Forconi et al. Selective influences in the expressed immunoglobulin heavy
and light chain gene repertoire in hairy cell Leukemia. Haematologica 2008

Multiple IgH isotypes in 46/56 (82%) cases

Preferential usage of V3-21, V3-30 and V3-33



