INTRODUCTION Table 1. Baseline characteristics of CLL patients with IGHV-
IGHD-IGHJ rearrangements.
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International Workshop on CLL proliferation, with IGHV SHM status serving as a key U-CLL M-CLL Borderline All cases

prognostic marker. No. of patients 2,115 (53.4%) 1,658 (41.9%) 186 (4.7%) 3,959 (93%)

A dian,
Approximately 30-40% of CLL cases express stereotyped raﬂ;é;n[?,ef;] 69, 29-94 70, 27-97 70, 36-91 70, 27-97

BCR immunoglobulins, which delineate subsets with shared Male 1,327 (62.7%) 853 (51.5%) 110 (59.1%) 2,290 (57.8%)
biological features, genomic alterations, and clinical Del(17p)  105/786 (13.6%) 44/592 (7.43%)  4/60 (6.7%)  153/1.438 (10.6%)
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transformation. Trisomy 12 103/528 (19.5%) 42/430 (9.8%) 7/50 (14%)  152/1,008 (15.1%)

cytog e N etl c p rOfI I 1N g reve a Is Comprehensive analysis of stereotyped subsets, IGHV gene Del(13q)* 136/252 (54%) 238/332 (71.7%)  22/29 (75.9%)  396/613 (64.6%) oL
usage, and SHM status in a large patient cohort provides Normal FISH  116/522 (22.2%) 94/426 (20.1%)  9/50 (18%)  219/998 (21.9%) W
insights into CLL immunogenetic architecture and supports

- - . r . . TP53 mutation  78/487 (16%)  30/356 (8.4%) 2/40 (5%)  110/883 (12.5%) v-gene |
d IStI N Ct b 10 I og [ Cal patte rns amon g improved prognostic assessment and treatment Subeot assigned or - . o Figure 2. Frequency (%) of the top 20 V-genes used in

guidance.

- Single productive + single unproductive rearrangement stereotyped versus non-stereotyped BCR groups.
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METHODS No. of patients 149 59 13 221 (5.2%) A & Assigned Oroup
Paulina Wiasiuk!, Monika Szelest'*, Magdalena Paziewska', Agnieszka Karczmarczyk', Sylwia  Patient cohort: 4,257 newly diagnosed and previously Age (median, 67, 36-95 71, 45-94 72 ,63-92 68, 36-95 - e Group 3

Czekalska?, Magdalena Zawada?, Malwina Hut3, Oskar Przybyszewski3, Michat Soin3, Marzena untreated CLL patients ra"g:za[::ars] v oy ; - g:gagzzl

Wojtaszewska*®, Monika Pepek*°, Agnieszka Kwak®, Matgorzata Pokrywka®, Piotr Wojcik®, Aleksandra IGHV assessment: analysis performed with accordance to Del(17p) 4/37 (10.8%) 0/6 (0%) 0/2 (0%) 4/45 (8.9%) _ Group 5

Leszczynska’, Justyna Bukowicz®, Wiktoria Szyca®, Ewelina Nowak-Ozimek®, Artur Kowalik®19.11, Flhéei,]ESF;IO? ggigeri:g?ﬁolézlrzg E%q%er (n=2,808), NGS (n = Del(11q) 10/36 (27.8%) 0/6 (0%) 1/2 (50%) 11/44 (25%) _ Group 1

lwona Solarska312, Magdalena Wojtas’2, Emilia Jaskuta’3.14, Anna Sobczynska-Konefat'3.14, Klaudia Trisomy 12 4/30 (13.3%) 0/6 (0%) 0/2 (0%) 4/38 (10.5%)
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SRR —— A _ | | | Normal FISH 3/30 (10%) 1/6 (16.7%) 1/2 (50%) 5/38 (13.1%)
Statistical analysis: categorical variables summarized as TP53 mutation  4/31 (12.9%) 19 (11.1%) 0/3 (0%) 5/43 (11.6%)

1. Department of Experimental Hematooncology, Medical University of Lublin, Poland 2. Department of Hematological Diagnostics and Genetics, The University Hospital in Krakow, Poland 3. coun t S an d pe rcen tag es: as SOCiati ons were eva | u ated W|th X2
Molecular Diagnostic Laboratory, Department of Laboratory Diagnostics, Copernicus Memorial Hospital, Lodz, Poland 4. Department of Hematology, Faculty of Medicine, University of Rzeszow, , Subset aSS|gned 25 3 0 28

. b
Rzeszow, Poland 5. Molecular Biology Laboratory, Department of Hematology, University Hospital in Rzeszow, Poland 6. Diagnostyka Oncogene, Cracow, Poland 7. Department of Hematology or F |Sher S exaCt teSt .
and Transplantology, Medical University of Gdansk, Poland 8. Laboratory of Hematology, University Clinical Centre, Gdansk, Poland 9. Department of Molecular Diagnostics, Holy Cross Cancer D . mens .onal. t re d C t. on an d CI S ter. na: U M AP 3 I.e d tO Double pr oductive rearr angemen ts
Centre, Kielce, Poland 10. Department of Genetic Engineering, Holy Cross Cancer Centre, Kielce, Poland 11. Division of Medical Biology, Institute of Biology, Jan Kochanowski University, | | I u | u | . | .
P omestg, 1Y o o ’ y 9 PP U-CLL M-CLL** Disordant SHM All cases

Kielce, Poland 12. Molecular Biology Laboratory, Department of Hematological Diagnostics, Institute of Hematology and Transfusion Medicine, Warsaw, Poland 13. Ludwik Hirszfeld Institute of | G H V S H M Statu S an d Cytoge N etl C fe atu res: Km eans
Immunology and Experimental Therapy, Polish Academy of Sciences, Wroclaw, Poland 14. Lower Silesian Center for Oncology, Pulmonology and Hematology in Wroclaw, Wroclaw, Poland 15. ’ No. of patients 25 30 29 77 (1 8°/o)
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OBJECTIVES RESULTS Del(17p) 1/9 (11.1%) 0/12 (0%) 1/11 (9.1%) 2/32 (6.2%)

. . . Del(11q) 1/7 (14.3%) 1/12 (8.3%) 2/11 (18.2%) 4/30 (13.3%)
» To characterize IGHV-IGHD-IGHJ rearrangements and somatic hypermutation  Overall, 4,335 IGHV-IGHD-IGHJ rearrangements were T o o7 (0 112 (8.3% 1110 (10% 2129 (6.9
StatUS (SHM) N a Iarge COhOft Of 4,257 LL patlents frOm 11 CenterS N POIand evaluated, With doubie productive Sequences Observed N 76 risomy (0%) (8.3%) ( 0) (6.9%)
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» To investigate the distribution of stereotyped BCR subsets and their association cases (1.8%). Del(13q) o5 (50%) B0(80%)  OT(85.T%) 18722 (81.8%)
with disease-related genetic aberrations Specific IGHV segments showed preffered IGHD/IGH. Normal FISH 117 (14.3%) 2112 (16.7%) 110 (10%) 4/29 (13.8%)

» To explore whether integrated immunogenetic and cytogenetic profiling can pairing patterns. TP53mutaion 25 (40%) 3/8 (37.5%) 1/3(333%)  6/16 (37.5%)
identify biologically distinct clusters of CLL cases based on IGHV SHM, cytogenetic Subset assigned 6 3 1 10

aberrations, and stereotyped BCR subset assignment Approximately 10% of IGHV seq.uences were assigned to *del(13q) as a sole aberration, **including two borderline cases
major stereotyped subsets, with high-hisk subsets

CONCLUSIONS predominantly associated with U-CLL. 24 05%

» The study demonstrates a broad diversity of i_m_munoglenetic configurations in Most subsets exhibited predominant or exclusive usage of
CLL, with stereotyped BCR subsets showing distinct IGHV gene usagte patterns a single IGHV gene, with some subsets (e. g. #1, #99)
and non-random associations with SHM status and cytogenetic alterations. showing heterogenous IGHV usage yet consistent

Subset assignment appears to reflect shared structural and functional features association with U-CLL or M-CLL.
of BCRs, rather than strict IGHV gene identity, suggesting a convergent, TP53 mutations were enriched in aggressive stereotyped

potentially antigen-driven selection process shaping clonal architecture. subsets (#1, #2, #5, #6, #64B, #99), and del(17p), del(11q)

Integration of immunogenetic and cytogenetic profiles revealed several biologically and trisomy 12 were more frequent in U-CLL, indicating a link
d!Stlr_\Ct (_:Iusters, which dlffe_red in terms of Cytogenetlc COmpOS_ItIOn and subset between immunogenetic features and high-risk genetic
dlstrll:%_utlc%n, though the clinical relevance of these groups requires further lesions

Investigation. |
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Figure 3. Integration of cytogenetic alterations and IGHV
SHM status defines five distinct groups (clusters).

(A) UMAP visualization of combined cytogenetic features and
IGHV SHM status identifies five distinct groups (clusters) by K-
means clustering (k=5). Group numbering is arbitrary. Notably,

Dimensionality reduction and clustering revealed enrichment
of specific subsets in groups defined by distinct
cytogenetic and immunogenetic features, suggesting

Cases with stereotyped BCR, n

5.12%

. = underlying biological diversity among CLL cases. However, | LOB% Group 3 comprised the largest proportion of cases (57.1%).
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