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Abstract: The abnormal activation and mutation of signal transducer and activator transcription (STAT)
proteins has been implicated in multiple lymphomas. The research discovery and clinical application of STATs
inhibitors have become an important strategy for treating lymphoma. This review introduces the abnormal activation
and mutation of STATs in multiple malignant lymphomas, and focuses on reviewing the latest screening strategies
targeting STATs and its clinical application in the treatment of lymphoma, providing references for the further
development of STATS inhibitors.
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MM, JAK/STATs (Janus protein tyrosine kinase, JAK/
signal transducers and activators of transcription, STATS)
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Figure 1  Protein domains of signal transducers and activators of transcription (STATs). DNA: Deoxyribonucleic acid; SH2 domain: Src

homology domain

Plasma membrane

Cytoplasm

—

Proliferation

urvival
Angiogenesis
Invasi

P Cyclin D1, eyclin Eféfmc\_-_
N, — BelxL, Bel-2, Mcl-1
“-——+ VEGF

\ MMP-2, MMP-9

“u

Figure 2 JAK/STAT signaling pathway. JAK: Janus protein tyrosine kinase; PY: Phosphorylated tyrosine residue; Bcl-xL: B cell lymphoma

2-like 1; Bcl-2: B-cell lymphoma-2; Mcl-1: Myeloid cell leukemia-1; VEGF: Vascular endothelial growth factor; MMP: Matrix metallopro-
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Table 1 The clinical application of STATs inhibitors in lymphomas. NK: Natural killer; IL-2: Interleukin-2

ClinicalTrials.gov

Inhibitor Targeted protein  Phase . e Disease Reference
identifier
Sttatic STAT3 Nasal NK/T cell lymphoma [29]
OPB-31121 STAT3 | NCT00955812 Burkitt lymphoma [30]
Im NCT1406574
I NCT00511082 Non-Hodgkin lymphoma
OPB-51602 STAT3 | NCT01344876 Non-Hodgkin lymphoma [31]
Niclosamide Tax and STAT3 Adult T-cell leukemia and lymphoma [32]
Atiprimod Apoptosis inducing Mantle cell lymphoma [33]
factor and STAT3
BP-1-102 STAT3 Anaplastic large cell lymphoma [34]
STA-21 STAT3 Diffuse large B cell lymphoma [35]
SD-36 STAT3 Anaplastic large cell lymphoma [36,37]
S31-201 STAT3 NKI/T cell lymphoma [38]
WP1066 STAT3 Mantle cell lymphoma, nasal NK/T cell lymphoma, adult T [39-41]
cell leukemia/lymphoma, B cell lymphoma, and human brain
malignant lymphoma
AZD9150 STAT3 | NCT02549651 Diffuse large B cell lymphoma and relapsed/refractory aggres- [42]
NCT03527147 sive non-Hodgkin lymphoma
Cryptotanshinone STAT3 Burkitt lymphoma [43]
Cucurbitacin | STAT3 Dalton Lymphoma, anaplastic large cell lymphoma [44]
Lestaurtinib STAT3 and STAT5 111 NCTO01150669 Lymphocytic leukemia and Hodgkin's lymphoma [45]
NCT00557193
CMD178 IL-2 and STAT5 B-cell non-Hodgkin lymphoma [46]
SH-4-54 STAT3 and STAT5 Classic Hodgkin lymphoma [47]
Pimozide STAT5 Peripheral blood T cell lymphoma [48]
TNX-650 STAT6 11 NCTO00441818 Refractory Hodgkin lymphoma
Panobinostat STAT5 and STAT6 1711 NCT00967044 Hodgkin's lymphoma, relapsed and refractory lymphoma, etc. [49,50]
| NCT01504776
| NCT01032148
Fludarabine STAT1 1 NCT03016988 Burkitt lymphoma, mantle cell lymphoma, marginal zone non- [51]
NCT00117156 Hodgkin lymphoma, etc.
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