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Activation-induced cytidine deaminase (AID) initi-
ates somatic hypermutation (SHM) and class switch
recombination (CSR) of the immunoglobulin (Ig)
genes, which are critically important for an effec-
tive immune response development?”. In addition,
AID seems to contribute to B cell tolerance in mice
and humans eliminating developing autoreactive B
cells®. As a trade-off of the beneficial roles of AID
physiological activity, this enzyme can also contrib-
ute to cellular transformation and tumor progression
through its off-target mutagenic activity®. Mount-
ing evidences indicate a role for AID in disease pro-
gression and poor prognosis of chronic lymphoid
neoplasms®!?, Since these leukemias are not imme-
diately derived from germinal center B cells, normal
AID regulation might not be fully functional. Spe-
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cifically, in CLL we have shown that AID is anoma-
lously expressed in the peripheral blood of patients
with unmutated (Um) VH genes, correlating with
active CSR and poor clinical outcome®. In addition,
others and us have described that AID expression
is mainly restricted to distinct proliferative subsets
within the leukemic clone!-'%!D, Despite the fact that
AID expression has been associated with adverse
cytogenetics and worse outcome®™ definitive exper-
imental demonstration that AID contributes to CLL
progression is missing.

To obtain insight into this issue we analyzed mu-
tation load and signatures in Um patients in which
anomalous expression of AID in peripheral blood
was sustained throughout disease evolution. We
compared the mutational profile by Whole Exome
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Sequencing (WES) of purified CD19+ cells extract-
ed from 5 progressive patients expressing AID (Um/
AIDr>) and from 5 progressive patients in which
AID was not detected (Um/AID™¢). Samples were
obtained at diagnosis and at second time point after
the first treatment (AFT). Analysis was performed
according to GATK-best practice guidelines, vari-
ant discovery was performed by Varscan algorithm.
Unsupervised AID mutational profile was assessed
by the Bayesian nonnegative matrix factorization
algorithm as previously described®, with this strat-
egy we identified non-canonical AID signatures
(nc-AlID), i.e. A>C mutations at WA motifs in sense
strand and T>G mutation at TW motifs in antisense
strand. For supervised analysis of canonical AID
signatures (c-AID) we quantified C to T mutations
at WRCY motifs in the sense strand or T to C vari-
ants in YGRW motifs in antisense strand.

We found that the total number of somatic mutations
is significantly increased in Um/AIDP* compared
with Um/AID™¢ patients independently of the dis-
ease time of the analyzed sample. A higher frequen-
cy of somatic mutations were observed in Um/AID-
rs samples at debut of the disease compared with
Um/AIDP samples AFT. We next analyzed muta-
tion signatures in the different groups: Um/AIDr* at
diagnosis; Um/AID™* AFT; Um/AID"¢ at diagnosis
and Um/AID™e AFT. Our results show no significant
differences observed between the groups concerning
c-AID mutations. However, an increased and signif-
icant difference was found in the group Um/AIDr*
compared with Um/AID"e. Interestingly, a higher
frequency of nc-AID mutations was observed in Um/
AIDr*s group at diagnosis time compared with Um/
AIDrs AFT, which might suggest selection for sam-
ples with lower AID levels and/or mutation loads.
In addition, the unsupervised analysis identified the
presence other previously described signatures®?,
such as Aging, and APOBEC in all samples. We also
analyzed AID-catalyzed mutations that were found
at the debut of the disease and maintained during
disease evolution, as well as those that appeared
only in the AFT samples. Presently, mutations in se-
lected genes are being confirmed in a larger cohort.
We will discuss these results.

AID expression could be especially problematic in
chronic diseases, where even a small but continuous
level of AID activity can lead to selectable genetic
mutations over time, giving rise to more aggressive

tumors and treatment resistance. Our results support
this notion and describe for the first time the muta-
tional profile of Um and progressive patients with
anomalous AID expression through their evolution.
Under the light of the hypothesis that AID expres-
sion is a hallmark of an activated microenvironment
resulting in disease progression our results will al-
low us to identify AID mutated genes which could
be implicated in CLL tumor progression.
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