T-CUS

Small Populations
Growing Insights!
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TRBC1: Limitations

1) No clonality interpretation of yé T-cells
=>» TCR rearrangements

2) No clonality interpretation of sCD3- T-cells
-> cyTRBC1 ap T Cell

¥ T cell \\

ap
TCR

3) No aberrant phenotype
=>» extra markers or TCR rearrangements
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TRBC1: Clonality?
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TABLE 2 Reference ranges for TRBC1 positivity in CD4+4 and Castillo etal. (2023)
CD8+ T-cell subsets in published studies and verified at Stanford
University.
CD4+ T-cells CD8-+ T-cells o o
Shi et al., 2019 22%-82% 17%-57% < 15 A) Of >85 A)
Sint-Jan Mufioz-Garcia et al.,, 2021 24%-62% 8.3%61%
Brugge | 6
Novikov et al., 2019 36%-53% 18%-61%

Stanford (n = 20) 33%-52% 26%-52% Devitt et al. (2024)



TRBC1: Clonality?
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More mature
maturation stages

X Polyclonal cells from HD (n = 11)

X Reactive cells from reactive and T-CLPD patients (n = 15)
Monoclonal cells from HDc (n = 3)

X Monoclonal cells from T-LGLL (n = 20)

Mufioz-Garciaetal. 2023 7



TRBC1: Clonality?
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Prevalence

Patient population

8-37%
 Provalence | Reference
P: 16% (n=44) Shietal. 2019
P:26% (n=159) / H: 13% (3/24) Shi et al. 2020

P: 8% (nN=26) Capone etal 2022
P:37% (n=148) BucCek et al. 2024
P: 13% (n=166) Yu et al. 2025
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Prevalence

|, Reporting limit —‘

Monotypic?
Reporting threshold
€D Markers 0.05% 16% Shietal. 2019
0.01% 26% Shi et al. 2020
STRBC1 vs
cyTRBC1 0.05% 8% Capone et al 2022
0.01% 37% Bucek et al. 2024
Patient group
0.025% 13% Yu et al. 2025

Gating strategy
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Prevalence

Reporting limit

|, Monotypic? —

Clonality threshold

CD Markers <15% or >85% 16% Shietal. 2019
<15% or >85% 26% Shi et al. 2020

SsTRBC1 vs

cyTRBC1 3SD of normal 8% Capone et al 2022
<15% or >85% 37% Bucek et al. 2024

Patient group <10% or >90% 13% Yu et al. 2025

Gating strategy
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Prevalence

Reporting limit

Monotypic?
CD Markers — 16% Shietal. 2019
[ CD2/CD3/CD4/ 26% Shietal. 2020
Zl—'?ESélVS CD5/CD7/CD8/ 8% Capone et al 2022
37% BucCek et al. 2024
Patient group
CD(;E)CZI;%)(?I;?B/DC4I£56 13% EiEl 2ees

Gating strategy A REEEh EE X
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Prevalence
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Prevalence

) a
Reporting limit $. ?ﬁ - T
Monotypic? w
Comorbidities Age Gender
CD Markers
“T-CUS was not associated with age, gender, comorbidities, or peripheral blood counts”
Shietal. 2020
STRBC1 vs
—— Age (mean) | Gender (F/M)
“Patients” 68y (20-90) 1.2:1 16% Shietal.2019
Patient group —
[ “Patients” 46y (24-76) 1:1 26% Shietal.2020
“Patients” 49y (SD+18) 1.6:1 8% Capone etal 2022
Gating strategy
B-lymphoma'’s N.A. N.A. 37% BucCek et al. 2024
“Patients” N.A. N.A. 13% Yu etal. 2025
Dim TRBC1
nz 0
sint-Jan a) B-lymfoom:37%
Brugge —> b) T-Lymfoom: 24% 15

c) Reactive Lymphocytic Proliferation: 16%
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Prevalence

Reporting limit
Monotypic?

CD Markers

sTRBC1 vs
cyTRBC1

Patient group

|, Gating strategy —

Manual gating

Dim TRBC1

Algorithm gating

+7% T-CUS

Average size of overlooked monotypic populations
0.25% of CD45-positive cells

Buceketal. 2024 16



Prevalence

Reporting limit

Monotypic?
CD3+ CD4+ CD8+
< D CD4+CD8+ 25 Z
CD Markers NRCERE 20 Z
o 4 4
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cyTRBC1 U ’ 12
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-10° 0 10° 104 10° -10° 0 10° 104 10° -10% 0 10° 10 10°
CD8 APC-R700-A Jovi1 TRBC1 FITC-A Jovi1 TRBC1 FITC-A
Patient group
“The use of JOVI,1 antibody recognizing TRBC1 has been shown to be useful in
assessing T-cell clonality by flow cytometry with proposed cutoffs of <15%, >85%,
) or homogenous dim TRBC1 expression as evidence of clonality”
Gating strategy ICC 2025

|' Dim TRBC1 —
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Prevalence

Reporting limit
Monotypic?

CD Markers

sTRBC1 vs
cyTRBC1

Patient group
Gating strategy
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Prevalence

Reporting limit
Monotypic?

CD Markers

sTRBC1 vs
cyTRBC1

Patient group
Gating strategy
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Prevalence
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Correlation TCR rearrangements

Kleine T-LGL populaties 2-5%

TRBC1 expressicn
Polytypic

TCR Poly/oligoclonal
rearrangment Monoclonal 2 91 93
Total 2B 94 117
Kappa agreement 0.87 [95%CI:0.75-98]
Sensitivity 97% [95%CI1:92-99.9]
Specificity 91% [95%CI:72-99]
\4
CD2- CD3- CD4 CD5+
M lonal PCR (whole Polytypic CD7het CD8* CD28bet 349, Acute EBV infec- Reactive T-cell
onociona PB) (0.45) CD38 CD45RA- ° tion lymphocytosis
nz CD45R0O* CD56- CD57-
¥ CD2> CD3* CD4 CD5 /o
Sint-Jan Monoclonal / PCR (whole Polytypic CD7-% CD8e CD11 Neutropenia +
Br“gge Polyclonal PB) / TCRVP by ([53}71)3 CD28-CD45RA* ¢ 62% lympholz:ytosis Unclagsifinble e

FCeM CD45R0O- CD56 CD57-
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T-CUS phenotype

sCD3+ T-CUS sCD3- T-CUS

)
5 0% 4 . 3 /° AITL Mon-AITL TCUS
. CDS+ Immunophenotype (N = 26) (N =11) (N =13)
m C D4 T sTREBC1 expression neg neg neg
1 g 3% CyTRBC1 expression
. + +

D CD4 ICDB CyTRBC1 pos n/M (%) 1/26(4%) 0711 (0%) 0/13 (0%)

M CD4-/CD8- CyTRBC1 dim n/N (%) 2/26(8%) 1/11 (9%) 1/13(8%)
CyTRECL neg n/M (%) 23/26 (88%) 10/11(91%) 12/13 (92%)
Pasitive or suspicious 11/12 (92%) 5/5(100%) 7/8 (88%)

TCR studies by PCR n/N

71.4%== T-| GL %)

CD4/CD8 expression
CD4+ n/N () 26/26 (100%)  6/11(55%)  13/13 (100%)
) CD8+ n/N () 0/26 (0%) 3/11(27%)  0/13(0%)
N =140 T-CUS populations CDeDB-UNG  0260%  211(8%  0/130%
CD45 + brin/N (%) 9/26(35%) 7/11(64%)  4/13(31%)
CD45 + nor n/N (%) 17/26 (65%)  4/11(36%)  9/13(69%)
CD2 + bri n/N (%) 4/26(15%) 6/11(55%)  1/13(8%)
CD2 + nor n/N (%) 12/26 (46%)  1/11(9%) 8/13(61%)
B CD4+ CD2 + dimn/N (%) 10/26 (38%)  4/11(36%)  4/13(31%)
B CD4-/CD8- CD7 + bri n/N (%) 8/26(31%) 4/11 (36%) 2/13(15%)
B CD8+ CD7 + nor n/N (%) 4/26(15%) 2/11(18%)  3/13(23%)
CD7dim/neg n/N (%) 14/26(54%)  5/11(45%)  8/13(62%)
O CD4+/CD8+ CD5 + bri n/N (%) 15/26 (58%)  2/11(18%)  9/13(69%)
CD5 + nor n/N (%) 6/26(23%) 1/11 (9%) 2/13(15%)
CD5dim/neg n/N (%) 5/26(19%)  8/11(73%)  2/13(15%)
!‘z CD56+ n/N (%) 0/26 (0%) 4/11(36%)  0/13(0%)
Sint-Jan CD56- n/N (%) 26/26 (100%)  7/11(64%)  13/13 (100%)
Br“gge CD57+ n/N (%) 2/23(9%) 0/10 (0%) 4/13(31%)
CD57-n/N (%) 21/23 (91%)  10/10(100%)  9/13 (69%)

N=122 cases of T-cell ymphoma Bucek etal. 2024

Luetal 2024
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T-CUS vs T-LGL

Polyclonal, Abnormal persistent clonal T-cell expansions

transiently

oligoclonal/
clonal

«Inflammation Lack of

el infection | diagnostic Mild clinical -Cytopenias (neutropenia, anemia) and related -Severe
+Prolonged features for feahues i )motoms ™
B i T-cell laboratory «Evidence of autoimmunity +Drug
- s abnormalities -Bone marrow involvement, splenomegaly resistance
Reactive T-CUS Gray Indolent Symptomatic Aggressive
expansions 208 T-LGLL T-LGLL T-LGLL
STAT3 and other less frequent
IS somatic mutations (STAT5B, KMT2D, TNFAIP3, TET2)
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T-CUS vs T-LGL

Table 3. Distinguishing features of T-cell clones of uncertain significance and T-large granular lymphocyte leukemia.

Variables T-CUS T-LGLL

Clone size <0.5 LGL x10%/L >0.5 LGL x10°/L

Clinical manifestations Absent From mild to aggressive

Associated diseases Absent Detectable in a variable proportion of cases
Mutational pattern e LI dat?ﬂ,::ﬁg;zlac;k of somatic Somatic mutations are detected in approximately >50% of cases
Bone marrow involvement? Absent Present

CD8* Ta/p, CD4* Ta/p and Ty/o.
Frequency to be defined

Indications for treatment include severe cytopenias, particularly
Treatment None . . . ) .
neutropenia associated with recurrent infections

*Usually unnecessary in T-cell clones of uncertain significance; sometimes performed in low-count T-large granular lymphocyte leukemia (for

differential diagnosis from myelodysplastic syndromes or other cytopenias). T-CUS: T-cell clones of uncertain significance; T-LGLL: T-large
granular lymphocyte leukemia; LGL: large granular lymphocytes.

Disease subtypes CD8* Ta/p (~65%), CD4* Ta/p (~25%) and Ty/6~ (~10%)

Az
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T-CUS vs T-LGL

T-Cell Clones of Uncertain Significance

The term T-cell clones of uncertain sigmificance (T-CUS) 1s emerging. It may be used for cases in which small T-cell clones are found by sensitive flow cyvtometry or molecular analysis with minimal
or no increase in LGLs (<05 = 10%/L) in the absence of clinical or laboratory features of a T-cell malignancy T-CUS may occur in the setting of an immunodominant oligoclonal reactive expansion of
cytotoxic T cells | T-CUS shows no significant bone marrow LGL infiltrate and thus also lacks sinusoidal infiltrates. Evaluation for somatic mutations such as in STAT3 should be interpreted with

caution since mutations have been reported in aplastic anemia, myvelodysplasia, pure red cell aplasia, and carriers of HTLV1 and 2 10.23-25

: rﬁwﬁgsnﬁsis The presence of LGL cells
ymphocyt in peripheral blood
Hepatosplenomegaly

l

[ Flow cytometric analysis j

.

A distinct population of LGL cells
(aberrant immunophenotype or increased number)

l | ¢
[ T-cell immulophenotype ) [ NK-cell immulnophenotypej m e n tl O n e d I n

TRBC1 or Vbeta assessment by flow cytometry KIR and CD94/NKG2
expression by flow cytometry

Not

or TCR gene rearrangement by PCR analysis
I |

( Positive for a clonal proliferation ]

l Y
Clonal lymphocytes * Clonal lymphocytes Clonal lymphocytes
[ >2x10%/L T-CUS 2 0.5 - 2x10%L <0.5x10%L T-CUS1
Sint'llan T-cell large granular lymphocytic leukemia OR Yes | Bone marrow biopsy No T-cell/NK-cell clones of
chronic lymphoproliferative disorder of NK cells for LGLL infiltrates uncertain significance
Brugge IcC2025 28




T-CUS vs T-LGL

Non-IgG/M-prot >1.5g/abn FLC ratio

3RF: 58% in 20 years

2RF : 37% in 20 years Clonal hematopoiesis risk score

No increased risk 1RF :21% in 20 years  Low risk: no progression
of progression ORF : 5% in 20 years High risk: 1% per year
Low count MBL ( MGUS CHIP
High count MBL > SMM > CCUS D
1% per year 3-4RF: 63% in 2 years 100% progresses
ZRF : 45% in 2 years :arl‘:::.s0.:‘:5:‘:II:“.ﬁ 0.5 1 15 2 25
1RF : 23% in 2 years . _—
W7 ORF : 6% in 2 years
Sint-Jan ETET I "

%/M t >2g/FLC ratio>20/MOL ‘==
Brugge BM>20%/M-prot >2g ratio>




T-CUS vs T-LGL

Data is needed to unravel the role of T-CUS in developing T cell lymphoproliferative

disorders and TRBC1 analysis would play a central role in their study. Capone et al 2022

distinguishing monotypic populations as T-cell lymphoma or T-CUS. Further research is
needed to establish criteria for distinguishing between these populations and to improve

FC diagnostic accuracy. Bucek etal. 2024

The risk of evolution to the full-blown malignancy is estimated to be approximately
1% peryear, but this figure will require more extensive evaluation. Semenzato et al. 2025

Moreover, the ability to rapidly and routinely identify T-CUS using dual TREC1 and TRECZ
stains should facilitate future studies to understand its biology and clinical significance

Horna et al. 2024

Conclusion: Longitudinal follow-up of T-CUS samples has not been previously reported. Our data suggests that most T-CUS clones

remain stable in the short-term and provides a framework for monitoring and further studies. n=18! Potezny et al. 2024
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Sint-dJan
Brugge 30




L&V progression
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T-CUS progression

Reporting limit

Monotypic?

CD Markers

sTRBC1 vs
cyTRBC1

Patient group

Gating strategy

Dim TRBC1

Niet geincludeerd <50/uL
T-CUS 1 = 50-500/pL
T-CUS 2 = 500-2000/uL
T-LGLL = >2000/pL

<15% or >85%

CD3/CD4/CD5/CD8/CD56

STRBC1

Patients of AZ Sint-Jan Brugge

Manual gating

Monotypic
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T-CUS progression

2022-2024 Patiénts tested for TRBC1
(N=3495)
Polytypic
12% ) (N=3291) 8%
Monotypic 94%
10% (N = 204) [93-95%]
g o 5.8% S o
[ [5.0-6.7%] s
2 6% .E-
2 O Non-LGL g %
g e (N=17/204) &
2% Potential 8.3%
LGL-phenotype [4.9-13%] N
o <20 20-40 40-60 60-80 >80 (N = 187/204) M F
Age (y) 92% Gender
[87-95%]
T-LGLL
(>2000/ uL)
(N=24/204)
T-CUS 12%
(N=163/204) [7.7-17%]
\V4 80%
Sint-Jan [74-85%)]

Brugge

Debunneetal. 2025 33




T-CUS progression

T-CUS
80%
[74-85%]
T-CUS1 T-CUS2
(50-500/uL) (500-2000/uL)
(N=129/204) (N=34/204)
63% 17%
[56-70%] [12-23%)]
\ Without /
v follow-up v
Follow-up (26m) (N=127) Follow-up (26m)
(N=27) (N=9)
Neg T-CUS1|T-CUS2 T-LGLL Neg/T-CUS1 T-CUS2 T-LGLL
(N=18/27)N=5/27)|(N=4/27)(N=0/27) (N=5/9) (N=2/9) (N=2/9)
Vi 67% 19% 15% 0% 56% 22% 22% Progression
Sint-Jan [46-83%] [6-38%] | [4-34%] [0-15%)] [21-86%)] [2.8-60%] [2.8-60%)]
Brugge ——DebUhne et al. 2025 34




T-CUS progression
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T-CUS progression

CD3 CD4 CD5 CD7 CD8 CD56 CD57 TRBC1

P1
P2
P3
P4
P5
P6
P7
P8
P9
No P10
progression |P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P1
P2
P3
P4
P5
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ND Not determined
Negative
Weakly expressed
Positive

Progression




T-CUS progression

2500 140 - 7
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E P3 (n=2) ‘5 > °
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= =3} ©
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= 0
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6 P6 (n=3)
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o 60 -
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T-CUS progression

Limitations

1) Lack of uniform molecular analysis (beware of detection limit)

2) Low number of follow-up samples

3) Relatively short follow-up period (6 to 30 months)

4) CD57 expression not determined in all samples
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T-CUS: Follow-up algoritme

Cytopenie?

l l CBC na 6 maanden Al ALt
+ e W

Flow na 12 maanden
BM Flow na

6 maanden
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Conclusion

1) Maijority (2/3) of T-CUS disappear

2) No T-CUSI1 evolved into a T-LGL (6-30 months)

3) Anemia is correlated with increased risk of progression

4) Average increase of monotypic cells: 90 cells/pL per month
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Bedankt!

“Nothing in life is to be feared,
itis only to be understood.”
- Marie Curie -




