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CD72 is a pan-tumor antigen associated to pediatric acute
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Abstract

In the development of novel immunotherapeutic approaches, the step of target iden-

tification is a challenging process, because it aims at identifying robust tumor-

associated antigens (TAAs) specific for the pathological population and causing no

off-target effects. Here we propose CD72 as a novel and robust TAA for pediatric

acute leukemias. We provided an outline of CD72 expression assessed by flow cyto-

metry on a variety of cancer cell lines and primary samples, including normal bone

marrow (BM) samples and hematopoietic stem and progenitor cells. We analyzed CD

72 expression on a cohort of 495 pathological pediatric BM aspirates, including:

215 B-cell precursor acute lymphoblastic leukemias (BCP-ALL), 156 acute myeloid

leukemias (AMLs), 88 T-lineage ALLs or lymphoblastic lymphomas with BM infiltra-

tion, 13 B-lineage lymphoblastic lymphomas with BM infiltration, 9 myelodysplastic

syndromes with increased blasts (5%–9% blasts on BM: MDS-IB1) and 14 non-

hematopoietic solid tumors infiltrating BM. Results showed that CD72 is highly

expressed in almost all BCP-ALL and the majority of AML at diagnosis, including

BCP-ALL cases characterized by CD19 loss. These findings support a potential role

for advanced diagnostics and novel immunotherapy approaches, providing a pan-ALL

and AML target.

K E YWORD S
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1 | INTRODUCTION

In recent years, immunotherapy has attracted much attention as the

new paradigm shift in the treatment of malignancies and, thanks to

striking progress, it is dramatically changing the course of cancer

treatment. Originally developed as monoclonal antibody-based ther-

apy, immunotherapy has now a broadened definition that encom-

passes tumor vaccines, checkpoint blockades, bi-specific antibodies,

antibody-drug conjugates, tumor infiltrating lymphocytes, and most

recently, T-, NK-cells, and macrophages engineered with mono/bi/tri

chimeric antigen receptors (CARs). CAR-based cell therapy is now

under extensive clinical testing in pediatric patients, with more thanAlessandra Biffi and Martina Pigazzi share senior authorship.
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300 ongoing clinical trials [1]. However, antigens other than CD19

currently investigated for CAR-based cell therapies target a miscella-

neous of cells, because of their broad expression. In this scenario, the

identification of unique antigens for the development of novel T/NK

CAR cell-based approaches with high specificity for the tumor and

low off-target effects, and able to face the growing issues of antigen

escape [2] has become a crucial challenge worldwide.

Here, we report data obtained by an in silico target antigen dis-

covery analysis. We identified CD72 as a broadly expressed antigen

among acute lymphoid and myeloid leukemia. CD72 belongs to the

C-type lectin superfamily and is expressed on the surface of B-cell

precursors through the mature B-cells stage. CD72 acts as a co-

receptor in the B-cell receptor complex, where it has been reported to

bind to CD5, expressed on the surface of T cells, regulating B-cell acti-

vation [3]. Furthermore, CD72 has been implicated in the binding of

CD100, which is also expressed on T cells and induces B cell activa-

tion and proliferation [4]. Interestingly, CD72 has been recently pro-

posed as a novel candidate for targeting KMT2A rearranged (MLL-r)

ALL in an immunotherapy approach, where synthetic CD72-specific

nanobodies were incorporated into CARs exerting high lytic activity

toward leukemia cells in murine models, including those with CD19

loss [5]. Thus, we profiled CD72 in a large series of cell lines, primary

and patients' pathological samples, providing a map of its expression.

This allowed to determine whether CD72 may be of interest for the

development of CAR-based immunotherapy approaches and evaluate

its usefulness in hematology-oncology diagnostics by flow cytometry.

2 | MATERIALS AND METHODS

2.1 | Patients

From April 2019 to September 2022, we included in this analysis

patients enrolled in the Associazione Italiana di Ematologia Oncologia

Pediatrica (AIEOP) trials whose samples were centralized at the Pedi-

atric Hematology Oncology Laboratory of Padua. Samples used in this

study were the leftover material after all the diagnostic procedures

were carried out. Local institutional ethical committees approved the

study, including the collection of bone marrow (BM) samples for diag-

nostic work-up, along with the national protocols. In compliance with

the Declaration of Helsinki, written informed consent to use excess

diagnostic material for research purposes was obtained from parents

or guardians. The diagnosis was performed according to WHO classifi-

cation criteria [6].

2.2 | In silico gene expression data analysis

Sample data was provided as Robust Multichip Average (RMA) nor-

malized microarray signal matrix from public leukemia datasets

GSE19577 (available at https://www.ncbi.nlm.nih.gov/geo/query/acc.

cgi?acc=GSE19577) and GSE75461 (available at https://www.ncbi.

nlm.nih.gov/geo/query/acc.cgi?acc=GSE75461). A density plot of the

expression values distribution was created, upon which selected

genes were upper the distribution inflection point, signifying the

hyper expression values and genes. Additionally, we identified overex-

pressed genes by the R package limma [7] contrast with 3 BM healthy

age-matched samples, from which we selected those genes that were

statistically significant after Benjamini-Hochberg multiple correc-

tion [8]. Genes were then filtered with cell surface protein database

(http://wlab.ethz.ch/cspa/) [9] and refined with comparison to

262 leukemia samples deposited in the TARGET database (available at

https://portal.gdc.cancer.gov/projects). The TARGET data was RMA

normalized and samples were z-score normalized respectively to com-

pare relative expression of selected genes between the cohorts.

2.3 | Cells

Cell lines were purchased by DSMZ (Braunschweig, Germany) or

ATCC (Frankfurt, Germany). Peripheral blood (PB) mononuclear cells

were collected from healthy donors' buffy coats by Ficoll density

separation.

CD34 positive cells were obtained from cord blood, or commer-

cial CD34 positive cells from BM or mobilized PB (ATCC) by Ficoll

density separation followed by magnetic isolation by CD34

MicroBead Kit (Miltenyi Biotech GmbH, Bergish Gladbach, Germany)

according to the protocol.

2.4 | Flow cytometric analyses

Patients' samples were processed according to standard operating

procedures previously described [10, 11]. Briefly, 0.5–1 � 106 cells

were incubated at room temperature for 15 min with the appropriate

panel of antibodies, then hemolyzed with 4 mL of an ammonium

chloride-based lysing agent (0.15 M NH4Cl, 0.01 M KHCO3, 0.1 mM

EDTA, Carlo Erba, Milan, Italy). Cells were resuspended in 0.5 mL

phosphate buffer saline (PBS) with 5% bovine serum albumin (BSA,

Sigma Aldrich-Merck Millipore, Darmstadt, Germany). Stain-and-lyse

was generally used for diagnosis and relapse samples, whereas bulk

hemolysis for minimal residual disease (MRD) samples [12]. Samples

were stained with one eight-color panel, with a backbone including

CD19-PE-Cy7 (clone J3-119, Beckman Coulter, Inc., Brea, CA),

CD72-BV421 (clone J4-117, Becton Dickinson Biosciences, Franklin

Lakes, New Jersey) and CD45-V500 (clone 2D1, BD Biosciences)

(Table S1). Antibodies were titrated at early phases of analyses using

both healthy-regenerating and pathological BM samples.

Samples were acquired with FACS Canto II cytometer

(BD Biosciences) and analyzed by Kaluza software (version 2.1, Beck-

man Coulter). We graded antigen expression on blast cells as positive

strong, positive weak, and negative comparing the fluorescence shift

and distribution pattern to the appropriate negative control in concor-

dance with the WHO-style tri-partite consensus rating [6, 11]. In
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addition, we included a more detailed description of antigen distribu-

tion and intensity, according to modified Bethesda-style rating (nega-

tive [NEG], positive dim [DIM], positive medium [M], positive bright

[B], positive heterogeneous [H], and partial positive [PP]), as per the

AIEOP-BFM Consensus Guidelines 2016 for ALL immunophenotyping at

diagnosis [11]. Cell lines were stained together with the isotype con-

trol (Mouse Gamma Globulin by Invitrogen, Rockford, USA). Briefly,

cells (1 � 106) were blocked at 3% BSA in PBS and stained with the

primary antibodies together with Fc Receptor Blocking (Carlo Erba)

for 20 min. Cells were acquired using Cytoflex (Beckman Coulter) and

analyzed by Flow Jo Software (version 9.7, TreeStar Inc.).

3 | RESULTS AND DISCUSSION

We integrated pediatric acute leukemia gene expression datasets pre-

viously generated in our Laboratory [13] or available in the literature

[14, 15]. We obtained a list of putative genes that were interrogated

for gene function, association with tumor cells, non-expression in

normal human tissues, subcellular plasmatic membrane location pro-

ducing a shorter list of novel candidate tumor-associated antigens

(TAAs). We prioritized CD72 since it was broadly expressed in a large

cohort of acute lymphoid and myeloid leukemias. A strong positive

CD72 expression was detected by flow cytometry in several B-cell

precursor acute lymphoblastic leukemia (BCP-ALL) cell lines, including

NALM-6, SEM, RS-4;11, and RHC-ACV, and in various acute myeloid

leukemia (AML) cell lines, such as SHI-1, MOML-13, SKNO-1, and

MV4;11. CD72 was poorly expressed in the T-ALL cell lines DND-41,

TALL-1, JURKAT, RPMI-8402, and ALL-SIL. CD72 was not detected

in other cancer cell lines, including DAOY medulloblastoma cells,

NB-1 neuroblastoma cells, MCF7 breast cancer cells, HT-29 adeno-

carcinoma cells, A549 lung carcinoma cells and Hela Cervix Adeno-

carcinoma cells (Figure S1), supporting its specific expression in

hematopoietic tumors. Furthermore, CD72 was not detected in endo-

thelial cells, mesenchymal stromal cells, skeletal myoblasts, and skin

fibroblasts (Figure S2). Moreover, CD72 was absent on T lympho-

cytes and myelo-monocytes from healthy donors (Figure S3). Cord

blood-derived CD34+/CD38� hematopoietic stem and progenitor

cells (n = 3), CD34+/CD38� mobilized PB cells (n = 4), CD34+/

CD38� cells from CD34+ enriched BM (n = 3), and CD34+/CD38�
from healthy-regenerating BM samples (n = 38) were also negative

for CD72 (Figure 1A–C). Based on these promising preliminary

results, we next examined samples collected from tumor-bearing

pediatric patients at diagnosis, relapse and during treatment, for

MRD monitoring, working in standardized flow cytometry diagnostic

laboratory setting [11, 16, 17]. We profiled CD72 expression in

495 pediatric BM samples including: 215 BCP-ALLs (139 at diagnosis

and 76 at relapse); 83 T-ALLs (69 at diagnosis and 14 at relapse);

156 AMLs (117 at diagnosis and 39 at relapse); 9 MDS-IB1 [18];

14 non-hematopoietic solid tumors invading BM (4 rhabdomyosar-

coma cases, 6 neuroblastomas, 4 Ewing's sarcomas); 5 T-cell Lympho-

blastic Lymphomas and 13 B-lineage NHL with BM involvement.

CD72 expression was rated as positive in 211/215 (98%) of BCP-

ALLs, including 136/139 (98%) at diagnosis and 75/76 (99%) at

relapse (Figure 1D and Table 1). It was rated as positive in 13/13

B-lineage NHLs (100%). Interestingly, CD72 was expressed in

79/156 (51%) AML cases, in particular 59/117 (50%) at diagnosis and

in 20/39 (51%) at relapse (Figure 1E and Table 2). Conversely, CD72

was expressed only in 5/83 T-ALL cases (6%) and absent in T-cell

NHL and in non-hematopoietic tumors. Thus, this flow cytometry

screening confirmed the in silico prediction and uncovered CD72 as a

specific marker not only for pediatric BCP-ALL and B-cell NHL [16,

19, 20], but also in a proportion of AML cases. Notably, our results

confirmed the previously reported correlation of CD72 over-

expression in KMT2A-rearranged BCP-ALL [5] (13/15 KMT2A-r, 87%),

whereas we failed to identify differences in CD72 expression in

KMT2A-rearranged AML as well as in the other genetic subgroups

[21–23] (Table S2). To further assess the diagnostic and therapeutic

value of CD72, we analyzed CD72 expression in 16 BCP-ALL patients

previously treated with CD19-directed immunotherapies at relapse

or with residual disease. Seven cases showed blasts CD19-negative

but CD72-positive, conferring a strong specificity to CD72 (n = 7/7,

100% Table S3 and Figure S4) and upholding its great relevance in

MRD monitoring for these cases. Additionally, we found CD72 to be

positive in three rare cases of CD19 negative newly diagnosed BCP-

ALL (Figure S5), which often bear the limit of having uncertain lineage

assignment.

We compared the expression of the antigen stained with the two

fluorochromes BV-421 (used in this study) and FITC (clone J4-117,

BD Biosciences). We stained 15 BCP-ALL samples with the two fluo-

rochromes and rated CD72 positivity according to both AIEOP-BFM

and WHO criteria [6, 11].

CD72 BV421 technically performed better even though an over-

all agreement on results obtained by the two fluorochromes was

achieved. The rating was concordant in 10/15 (67%) and 13/15 cases

(87%) according to AIEOP-BFM and WHO criteria, respectively. Nota-

bly, in 1/15 cases (7%) CD72 FITC failed to detect CD72 expression

in comparison to BV421 which recorded CD72 as dim positive. The

average values of staining index calculated for CD72 BV421 and

CD72 FITC were 19.3 and 5.7, respectively. Therefore, BV421 was

able to better discriminate between weak and strong expression

of CD72.

The preliminary data reported here highlight the potentiality of

including CD72 in the diagnostic panels for both diagnosis and MRD

detection, being able to unmask ALL cases that would undergo a blind

relapse and refine ALL disease monitoring.

In conclusion, we identified CD72 as a novel and robust pan-

acute leukemia TAA, strongly and specifically associated to pediatric

BCP-ALL as well as to half of the AML. Importantly, CD72 expression

detected in blasts at diagnosis and at the time of molecular/overt

relapse, including those characterized by CD19 loss [24, 25], strongly

supports its use for advanced diagnostics. The potential of developing

a novel immunotherapy approach with the unique potential of target-

ing both, acute lymphoid and myeloid leukemias, supports to advance

CD72 pre-clinical testing to provide a specific and selective cellular

therapy.
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F IGURE 1 CD72 expression by flow cytometry (FC) on: (A) healthy bone marrow sample: CD34+ (blue dots) and CD34+/CD38� cells (red
dots); (B) CD34-enriched BM: CD34+ (blue dots) and CD34+/CD38� cells (red dots); (C) mobilized CD34+ peripheral blood: CD34+ (blue dots)
and CD34+/CD38� cells (red dots). CD72 was not expressed by the most immature CD34+/CD38� stem cells; (D) blasts of BCP-ALL at
diagnosis (red dots); (E) blasts of AML at diagnosis. Antigen expression was reported according to modified Bethesda-style rating as per AIEOP-
BFM classification: negative (NEG), positive dim (DIM), positive medium (M), positive heterogeneous (H), positive bright (B), positive medium (M),
positive heterogeneous (H), positive dim (DIM), negative (NEG) [11], comparing the fluorescence shift and distribution pattern to the appropriate
negative control. [Color figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 CD72 expression by flow cytometry in BCP-ALL samples collected at diagnosis and relapse, as defined according to the AIEOP-
BFM and WHO classifications [6, 11].

CD72 expression
according to WHO

CD72 expression according
to AIEOP-BFM

Diagnosis Relapse Total

n % n % n %

Total 139 76 215

Strong Bright 105 76 53 70 158 73

Medium 8 6 7 9 15 7

Heterogeneous 21 15 11 15 32 15

PP2 0 0 0 0 0 0

Weak DIM 2 1 4 5 6 3

PP1 0 0 0 0 0 0

Negative Negative 3 2 1 1 4 2

Note: PP2, partial positive 2; PP1, partial positive 1.

TABLE 2 CD72 expression by flow cytometry in AML samples collected at diagnosis and relapse, according to the AIEOP-BFM and WHO
classifications [6, 11].

CD72 expression
according to WHO

CD72 expression according
to AIEOP-BFM

Diagnosis Relapse Total

n % n % n %

Total 117 39 156

Strong Bright 3 2 2 5 5 3

Medium 9 8 5 13 14 9

Heterogeneous 15 13 4 11 19 13

PP2 1 1 1 2 2 1

Weak DIM 27 23 7 18 34 22

PP1 4 3 1 2 5 3

Negative Negative 58 50 19 49 77 49

Note: PP2, partial positive 2; PP1, partial positive 1.

1008 BULDINI ET AL.

 15524930, 2023, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cyto.a.24790 by U

niversity O
f Padova C

enter D
i, W

iley O
nline L

ibrary on [29/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-5443-5638
https://orcid.org/0000-0002-5443-5638


REFERENCES

1. Pearson AD, Rossig C, Mackall C, Shah NN, Baruchel A, Reaman G,

et al. Paediatric Strategy Forum for medicinal product development of

chimeric antigen receptor T-cells in children and adolescents with

cancer: ACCELERATE in collaboration with the European Medicines

Agency with participation of the Food and Drug Administration. Eur J

Cancer. 2022;160:112–33. Available from: https://pubmed.ncbi.nlm.

nih.gov/34840026/

2. Majzner RG, Mackall CL. Tumor antigen escape from car t-cell ther-

apy. Cancer Discov. 2018;8:1219–26.
3. Zheng M, Xing C, Xiao H, Ma N, Wang X, Han G, et al. Interaction of

CD5 and CD72 is involved in regulatory T and B cell homeostasis.

Immunol Invest. 2014;43:705–16.
4. Suzuki K, Kumanogoh A, Kikutani H. Semaphorins and their receptors

in immune cell interactions. Nat Immunol. 2008;9:17–23. Available
from: https://www.nature.com/articles/ni1553. Accessed 14 July

2023

5. Nix MA, Mandal K, Geng H, Paranjape N, Lin YHT, Rivera JM, et al.

Surface proteomics reveals CD72 as a target for In vitro-evolved

Nanobody-based CAR-T cells in KMT2A/MLL1-rearranged B-ALL.

Cancer Discov. 2021;11:2032–49.
6. Swerdlow SH, Campo E, Pileri SA, Lee Harris N, Stein H, Siebert R,

et al. The 2016 revision of the World Health Organization classifica-

tion of lymphoid neoplasms. Blood. 2016;127:2375–90.
7. Ritchie ME, Phipson B, Wu D, Hu Y, Law CW, Shi W, et al. limma

powers differential expression analyses for RNA-sequencing and

microarray studies. Nucleic Acids Res. 2015;43:e47.

8. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a prac-

tical and powerful approach to multiple testing. J R Stat Soc Ser B.

1995;57:289–300.
9. Bausch-Fluck D, Hofmann A, Bock T, Frei AP, Cerciello F, Jacobs A,

et al. A mass spectrometric-derived cell surface protein atlas. PLoS

One. 2015;10:e0121314.

10. Basso G, Buldini B, De Zen L, Orfao A. New methodologic approaches

for immunophenotyping acute leukemias. Haematologica. 2001;86:

675–92.
11. Dworzak MN, Buldini B, Gaipa G, Ratei R, Hrusak O, Luria D, et al.

AIEOP-BFM consensus guidelines 2016 for flow cytometric immuno-

phenotyping of pediatric acute lymphoblastic leukemia. Cytometry B

Clin Cytom. 2018;94:82–93.
12. Dworzak MN, Gaipa G, Ratel R, Veltroni M, Schumich A, Maglia O,

et al. Standardization of flow cytometric minimal residual disease

evaluation in acute lymphoblastic leukemia: multicentric assessment

is feasible. Cytom Part B Clinc Cytom. 2008;74B:331–40.
13. Tregnago C, Manara E, Zampini M, Bisio V, Borga C, Bresolin S, et al.

CREB engages C/EBPδ to initiate leukemogenesis. Leukemia. 2016;

30:1–10.
14. Lee JK, Bangayan NJ, Chai T, Smith BA, Pariva TE, Yun S, et al. Sys-

temic surfaceome profiling identifies target antigens for immune-

based therapy in subtypes of advanced prostate cancer. Proc Natl

Acad Sci U S A. 2018;115:E4473–82.
15. Perna F, Berman SH, Soni RK, Mansilla-Soto J, Eyquem J, Hamieh M,

et al. Integrating proteomics and transcriptomics for systematic com-

binatorial chimeric antigen receptor therapy of AML. Cancer Cell.

2017;32:506–519.e5.
16. Karawajew L, Dworzak M, Ratei R, Rhein P, Gaipa G, Buldini B, et al.

Minimal residual disease analysis by eight-color flow cytometry in

relapsed childhood acute lymphoblastic leukemia. Haematologica.

2015;100:935–44.
17. Maurer-Granofszky M, Schumich A, Buldini B, Gaipa G,

Kappelmayer J, Mejstrikova E, et al. An extensive quality control and

quality assurance (QC/QA) program significantly improves

inter-laboratory concordance rates of flow-cytometric minimal resid-

ual disease assessment in acute lymphoblastic leukemia: an I-BFM-

FLOW-network report. Cancers (Basel). 2021;13:6148.

18. Khoury JD, Solary E, Abla O, Akkari Y, Alaggio R, Apperley JF, et al.

The 5th edition of the World Health Organization classification of

haematolymphoid tumours: myeloid and histiocytic/dendritic neo-

plasms. Leukemia. 2022;36:1703–19.
19. Tembhare PR, Ghogale S, Ghatwai N, Badrinath Y, Kunder N,

Patkar NV, et al. Evaluation of new markers for minimal residual dis-

ease monitoring in B-cell precursor acute lymphoblastic leukemia:

CD73 and CD86 are the most relevant new markers to increase the

efficacy of MRD 2016; 00B: 000–000. Cytom Part B Clin Cytom.

2018;94:100–11.
20. Von Euw E, Taschereau E, Ou DM, Mead M, Larson S, Slamon D.

Abstract 3041: CD72 as a potential new therapeutic target in diffuse

large B-cell lymphoma (DLBCL) and mantle cell lymphoma (MCL).

Cancer Res. 2019;79:3041.

21. Bisio V, Zampini M, Tregnago C, Manara E, Salsi V, Di Meglio A, et al.

NUP98-fusion transcripts characterize different biological entities

within acute myeloid leukemia: a report from the AIEOP-AML group.

Leukemia. 2017;31:974–7.
22. Pigazzi M, Manara E, Bisio V, Aveic S, Masetti R, Menna G, et al.

Screening of novel genetic aberrations in pediatric acute myeloid leu-

kemia: a report from the AIEOP AML-2002 study group. Blood.

2012;120:3860–2.
23. Pigazzi M, Masetti R, Bresolin S, Beghin A, Di Meglio A, Gelain S,

et al. MLL partner genes drive distinct gene expression profiles and

genomic alterations in pediatric acute myeloid leukemia: an AIEOP

study. Leukemia. 2011;25:560–3.
24. Ghodke K, Bibi A, Rabade N, Patkar N, Subramanian PG, Kadam PA,

et al. CD19 negative precursor B acute lymphoblastic leukemia

(B-ALL)-Immunophenotypic challenges in diagnosis and monitoring: a

study of three cases. Cytometry B Clin Cytom. 2017;92:315–8.
25. Mikhailova E, Roumiantseva J, Illarionova O, Lagoyko S, Miakova N,

Zerkalenkova E, et al. Strong expansion of normal CD19-negative

B-cell precursors after the use of blinatumomab in the first-line ther-

apy of acute lymphoblastic leukaemia in children. Br J Haematol.

2022;196:e6–9.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Buldini B, Faggin G, Porcù E,

Scarparo P, Polato K, Tregnago C, et al. CD72 is a pan-tumor

antigen associated to pediatric acute leukemia. Cytometry.

2023;103(12):1004–9. https://doi.org/10.1002/cyto.a.24790

BULDINI ET AL. 1009

 15524930, 2023, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cyto.a.24790 by U

niversity O
f Padova C

enter D
i, W

iley O
nline L

ibrary on [29/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://pubmed.ncbi.nlm.nih.gov/34840026/
https://pubmed.ncbi.nlm.nih.gov/34840026/
https://www.nature.com/articles/ni1553
https://doi.org/10.1002/cyto.a.24790

	CD72 is a pan-tumor antigen associated to pediatric acute leukemia
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Patients
	2.2  In silico gene expression data analysis
	2.3  Cells
	2.4  Flow cytometric analyses

	3  RESULTS AND DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


