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Myeloid differentiation primary response 88 L265P was a functional mutant currently found in
hematological tumors, especially occurred frequently in central nervous system lymphomas. The
integrity of the blood brain barrier was critical to maintain the normal microenvironment in the brain.
Blood brain barrier prevented neurotoxic plasma components, blood cells and pathogens from entering
the brain. However, the molecular crosstalk between blood brain barrier and lymphoma cells required
further investigation. In this study, human brain microvascular endothelial cells were used to simulate
a blood-brain barrier model in vitro. It was found that the myeloid differentiation primary response
88 L265P lymphoma cells disrupted the function of brain microvascular endothelial cells barrier by
the decrease of transepithelial electric resistance value, destruction of tight junction and increase of
leukocyte adhesion molecules. These processes were achieved by activating NLR family pyrin domain
containing 3 and nuclear factor kappa B pathway in brain microvascular endothelial cell. In addition,
when Myeloid differentiation primary response 88 L265P lymphoma cells was treated with ibrutinib,
there was no significant change on the permeability and integrity of the brain microvascular endothelial
cell barrier.
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Oncogenic Myeloid Differentiation Primary
Response 88 (MYDS88) L265P mutant in Diffuse
Large B Cell Lymphoma (DLBCL), had been
identified in 20111, Subsequently, MYDS88 L265P
had been identified in numerous other Non-
Hodgkin Lymphoma (B-NHL) subtypes, especially
in Waldenstrom’s Macroglobulinemia (WM) and
Primary Central Nervous System Lymphoma
(PCNSL). In addition, its occurrence was shown to
be an early, clonal event in Chronic Lymphocytic
Leukemia (CLL). MYD88 mutations in cancers
mostly occurred in exons 3, 4 and 5 as a single base
substitution at ¢.794T >C resulting a L265P amino
acid change in the Toll/Interleukin (IL)-1 receptor
domain!?,

The MYD88 L265P mutation occurred at high
frequency in Central Nervous System (CNS)
lymphoma and was extremely rare in non-hematologic
malignancies. The MYDS88 L265P mutation was
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reported 2103 times in the COSMIC database. Out
of 2103 reports, 2097 cases were in hematologic
malignancies, with rare instances in lung (n=2),
prostate tumors (n=1), large intestine (n=1) and
peritoneum (n=1). In DLBCL, the MYD&88 L265P
mutation had been related to specific extra nodal
sites (particularly the so-called immune-privileged
territories), such as brain and testis’**. Lymphoma of
the CNS included two major subtypes; PCNSL arisen
and confined to the CNS and Metastatic (or secondary)
CNS Lymphoma (MCNSL), which originated at
sites outside the CNSP). PCNSL and MCNSL were
rare CNS malignancies that exhibited aggressive
clinical behavior and poor prognosis. Whole exome
and targeted sequencing studies had determined the
genetic profiles of PCNSL. Notably, mutations in
genes associated with Nuclear Factor Kappa B (NF-
«B) and B-Cell Receptor (BCR) signaling pathways
were highly frequent in PCNSL. In particular, the

Indian Journal of Pharmaceutical Sciences 1



www.ijpsonline.com

MYDS88 L265P mutation was found in about 38
%-85.4 % of PCNSL patients but never in those with
non-hematological brain tumors, suggesting that
this mutation was useful for differential diagnosis of
PCSNL among CNS tumors!®'?l. Fukumura et al.!'""
found that MYD88 mutations could be detected
in about 86 % PCNSL cases and was present in
Peripheral Blood Mononuclear Cells (PBMNCs)
from one quarter of MYDS88 mutation-positive
PCNSL patients. Zorofchian et al.® detected the
MYDS88 L265P mutation in the Cerebrospinal
Fluid (CSF) of a patient with MCNSL. They found
MYD88 L265P mutation from Formalin Fixed
Paraffin Embedded (FFPE) tissue obtained from the
brain biopsy and circulating tumor Deoxyribonucleic
Acid (ctDNA) obtained from the CSF (CSF-ctDNA).
In contrast, the V217F mutation was not found either
in the tissue or in the CSF-ctDNA. The prognostic
relevance of MYD88 mutations in DLBCL was still
a matter of debate. Dubois’s study supported that the
MYDS88 L265P variant alone was not an independent
prognostic factor in ABC DLBCL, but suggested that
MYDS88-mutant DLBCL cases were significantly
more likely to experience CNS relapse than MYDS88
WT cases!'?.

The function of Blood Brain Barrier (BBB) was
separated neural tissue from circulating blood. The
BBB comprised of a single layer of endothelial cells,
which build the walls of blood vessels and display
unique cell biological characteristics. CNS endothelial
cells had specialized Tight Junctions (TJs) to prevent
free bystander cells pass through the vessel wall
and low expression levels of Lipoarabinomannan
(LAM) to limit immune cells enter the brain. These
characteristics distinguished CNS endothelial cells
from peripheral endothelial cells!'". In disease
states, BBB was broken down and dysfunctional,
which lead to cytokines, chemokine’s and peripheral
leukocytes enter the CNS and accelerated disease
progression!'™, Rochfort et al.['®! demonstrated that
Tumour Necrosis Factor-alpha (TNF-a) increased
endothelial cells permeability in part via Reactive
Oxygen Species (ROS) mediated down-regulation
of inter endothelial junction proteins such as ZO-1,
occludin, claudin-5, and VE-cadherin.

Most studies in the field of the interaction of tumor
cells and the BBB have mainly focused on solid
tumors such as glioma, lung cancer, breast cancer
and also on acute lymphoblastic leukemia. Brain
metastases in non-hematological malignancies
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usually associate with poor survival outcomes
and pose distinct clinical challenges!'”. Previous
published studies indicated that there were different
tumor cells subpopulations with different affinities
to colonize certain target organs, depending on
their genetic constitution"®. Tumor cells that
overexpressed the Chemokine Receptor-4 (CXCR4),
Parathyroid Hormone-Like Hormone (PTHLH),
IL-11, Matrix  Metalloproteinase-1  (MMP1)
and Osteopontin (OPN) genes had the ability
to promote bone metastases!'®, while cells that
overexpressed Cyclooxygenase (COX), epiregulin
and Angiopoietin-Like 4 (ANGPTL4) exhibited
a tropism for the lung!'. In addition, tumor cells
overexpressed ST6GALNACS, COX-2, Heparin-
Binding-Epidermal Growth Factor (HB-EGF) and
ANGPTL4 had a particular affinity for colonizing
the CNSP%. Presumably, the gene patterns specific
to each of these cell subpopulations may be obtained
through a series of somatic changes!'®).

In our study, we intended to clarify whether the
MYD88 L265P lymphoma cells destroy the brain
microvascular endothelial cells barrier by activating
NLR Family Pyrin Domain Containing 3 (NLRP3)
and NF-kB pathway. After treating lymphoma cells
with ibrutinib, whether there were still significant
changes on the permeability and integrity of the
brain microvascular endothelial cells barrier.

MATERIAL AND METHODS
Cell culture:

SUDHL-4 cells were obtained from the Shanghai
Institute for Biological Sciences. U2932 were
obtained from the DSMZ. SUDHL-4 and U2932
maintained in Iscove's Modified Dulbecco's
Medium (IMDM) supplemented with 10 % Fetal
Bovine Serum (FBS) in the presence of 1 %
penicillin/streptomycin/amphotericin B (all from
Gibco, United States of America (USA)). Human
brain microvascular endothelial cells, hCMEC/
D3 cells were obtained from the American Type
Culture Collection (ATCC), ATCC were cultured in
Endothelial Cell Basal Medium-2 (EBM-2) (Lonza,
Swiss) supplemented with 5 % FBS (Sigma, USA),
5 mg/ml ascorbic acid (Sigma, USA), 1 ng/ml basic
Fibroblast Growth Factor (bFGF) (Sigma, USA), 0.2
% EGF (Sigma, USA), 0.2 % Vascular Endothelial
Growth Factor (VEGF) (Sigma, USA), 0.2 %
gentamycin (Invitrogen, USA), and 1 % penicillin/
streptomycin (Gibco, USA). The proliferation ability
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of hCMEC/D3 was measured by Cell Counting Kit-
8 (CCK-8) assay (Dojindo, Mashikimachi, Japan)
according to the manufacturer’s instruction.

Plasmid constructs virus and

transfection:

production

Human MYD&8 complementary DNA (cDNA) was
consistent with NM-002468 (L265P) mut and sub
cloned into the lentiviral expression vector GV492-
gcGFP-Puro (Jikai, Shanghai, China). The mutations
resulting in L265P substitutions were introduced
into MYDS88 coding sequence by site-directed
mutagenesis and confirmed by full-length DNA
sequencing. Lentiviral supernatants were generated
by co-transfection of lentiviral packaging plasmids
and expression vector into 293T cells, harvested at
72 h post-transfection. The supernatants were then
concentrated and purified by centrifuge for 2 h.
SUDHL-4 and U2932 cells were infected with the
concentrated lentiviral supernatants (Multiplicity
of Infection (MOI)=10). The expression of Green
Fluorescent Protein (GFP) was analyzed by
micropublisher 3.3 RTV (Olympus, Japan) and
qualitative Polymerase Chain Reaction (qPCR).
Transduced SUDHL-4 and U2932 cells were selected
in growth media containing 5 pg/ml puromycin
(Jikai, Shanghai, China) for 14 d.

TABLE 1: PRIMER SEQUENCES FOR RT-PCR

Flow cytometer analysis:

Apoptosis Detection (BD, USA) was performed
according to the manufacturer’s instructions. In brief,
a total of 10° hCMEC/D3 cells were resuspended in
100 buffer containing anti-bodies against PE and
Annexin V-APC (Kaiji, China) in room temperature
for 20 min. Data were acquired within 1 h after
staining on a BD LSR Fortessa (BD Biosciences,
USA) and all flow cytometry data analysis employed
FlowJo software (Ashland, Oregon, USA).

Quantitative Real-time PCR:

HCMEC/D3 cells were harvested for extraction
of total Ribonucleic Acid (RNA) and analysis of
messenger RNA (mRNA). mRNA was extracted
from the samples using TRIzol (Life Technologies,
Carlsbad, California, USA) according to the
manufacturer’s instruction. cDNA was synthesized
using the Primer Script RT reagent kit (Takara, Shiga,
Japan). Real-time PCR was performed on a step one
plus real time PCR System (Life Technologies) with
SYBR Green PCR Master Mix (Takara, USA). Each
cDNA sample was assayed in triplicate and results
were analyzed by the comparative CT method.
Beta (B)-actin was routinely used for normalization
purposes. The primer sequences used in this study
was shown in Table 1.

Target Sequence (5’-3’)
B-actin-F GATTTAAAAACTGGAACGGTGAAG
B-actin-R TAGGATGGCAAGGGACTTCTTG
Z0-1-F AGCCATTCCCGAAGGAGTTG
Z0-1-R ATCACAGTGTGGTAAGCGCA
Claudin-5-F AGATTGAGAGGTCTGGGAAGC
Claudin-5-R TCTCTCATCCCATGGCAAACA-3
NF-kB-F AACAGCAGATGGCCCATACC
NF-kB-R AACCTTTGCTGGTCCCACAT
MYD88-F CTATTGCCCCAGCGACATCC
MYD88-R GGCCTTCTAGCCAACCTCTTT
NLRP3-F ACAATGACAGCATCGGGTGT
NLRP3-R AGAAAGATAGCGGGAATGATGA
GSDMD-F CAGTTTCACTTTTAGCTCTGGGC
GSDMD-R CTGGACCACTCTCCGGACTA
ICAM-1-F TCTTCCTCGGCCTTCCCATA
ICAM-1-R AGGTACCATGGCCCCAAATG
VCAM-1-F GGACCACATCTACGCTGACA
VCAM-1-R TTGACTGTGATCGGCTTCCC
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Western blotting:

Total hCMEC/D3 cells were prepared using
Radioimmunoprecipitation Assay (RIPA) buffer,
sodium deoxycholate and protease inhibitor
cocktail, as well as phosphatase inhibitor cocktail
(Beyotime, China). The lysates were transferred into
Polyvinylidene Difluoride (PVDF) membranes. The
membranes were blocked and incubated with primary
antibody at4° overnight, the corresponding secondary
antibody for 1 h at room temperature and then
visualized with enhanced chemiluminescence and
quantified by densitometry. Scanning densitometry
of Western blotting was performed using NIH
Imagel software, with Glyceraldehyde 3-Phosphate
Dehydrogenase (GAPDH) routinely employed
as a loading control to facilitate densitometric
normalization of bands. The following primary
antibodies were used to detect proteins of interest:
anti-ZO-1 (1:1000, Affinity Biosciences, China), anti-
claudin-5 (1:1000, proteintech, China), anti-NLRP3
(1:2000, Adipogen, USA), anti-MYDS88 (1:1000,
proteintech, China), anti-p-P65 (1:2000, Adipogen,
USA), anti- Gasdermin D (GSDMD) (1:1000,
proteintech, China), anti-Intercellular Adhesion
Molecule-1 (ICAM-1) (1:1000, proteintech, China),
anti- Vascular Cell Adhesion Protein 1 (VCAM-1)
(1:1,000, Affinity Biosciences, China).

Immunofluorescence detection:

For hCMEC/D3 cells staining, 10* cells were cultured
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on confocal dish. The fixed cells were stained with
anti-ZO-1 (1:1000, Affinity Biosciences, China),
anti-CD31 (1:1000, Proteintech, China) and anti-
GSDMD (1:1000, proteintech, China).

Statistical analysis:

Results are expressed as meantstandard deviation.
All experiments were performed in 3 replicates and in
at least 3 independent experiments. The significance
of differences was analyzed using Student’s t-test. A
value of *p<0.05 was considered significant.

RESULTS AND DISCUSSION

HCMEC/D3 cells were used to construct a blood-
brain barrier model in vitro. The lower chamber
simulated the parenchymal side of the brain and the
upper chamber simulated the side of the vascular
cavity. Considering the successful construction of the
in vitro BBB model on the 5™ d, lymphoma cells were
planted in the upper chamber of 5x10* cells/well. The
Trans Epithelial Electrical Resistances (TEER) value
of the hCMEC/D3 (SUDHL-4 L265P) and hCMEC/
D3 (U2932 L265P) decreased significantly at 72
h, while neither the NC nor vector groups caused
significant changes. The numbers of lymphomas cells
SUDHL-4 L265P and U2932 L265P that entered the
lower chamber were significantly more than the WT
and vector groups as shown in fig. 1A.

B usx

Awerin (APC)

Fig. 1: MYD88 L265P lymphoma cells changed the biological function of hCMEC/D3 cells, (A): The TEER value of the hCMEC/D3 cells (up) and the
numbers of lymphomas that entered the lower chamber (down); (B): The morphology of h\CMEC/D3 cells under microscope; (C): The proliferation
of hCMEC/D3 cells tested by CCKS8, *p<0.05 and (D): Flow cytometry to detect apoptosis of hCMEC/D3 cells, **p<0.01

Note: (A) (#): D3 (NC); ( ¥): D3 (vector); (& ): D3 (L265P); (# ): WT; (l ): Vector and (& ): L265P and (C) (3 ): D3 (NC); (M ): D3 (vector) and

(W ): D3 (L265P)
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The morphology of hCMEC/D3 cells in MYD&8
L265P lymphoma cell groups changed obviously.
The shrunk and gap of cells became loose at 72 h
(fig. 1B). The proliferation abilities of hCMEC/D3
cells in MYD88 L265P lymphoma cell groups were
significantly lower than that in NC and vector groups,
and the differences were most significant at 72 h (fig.
1C). In addition, we found that the early apoptosis
rate of hCMEC/D3 (U2932 L265P) group was
significantly higher than that in the NC and vector
groups (fig. 1D). Pyroptosis was a form of cell death
caused by inflammatory caspase. GSDMD was direct
and final execution in the process of cell pyrolysis?!l.
After 72 h, the GSDMD expression of hCMEC/
D3 (SUDHL-4 L265P) was up regulated compared
with hCMEC/D3 (SUDHL-4 vector) as shown by
the immunohistochemical method (fig. 2A). At the
RNA and protein level, the GSDMD expression of
hCMEC/D3(U2932 L265P) group were significantly
higher than that in the NC and the vector groups
(p<0.01, fig. 2A).

Z0-1 and claudin-5 were indispensable for the correct
organization of TJs and maintained the integrity of
brain microvascular endothelial cells??. They were
considered to contribute to the “sealing” of the TJs in
modulating BBB permeability!?*?!. The results showed
that the ZO-1 connection of h\CMEC/D3 (SUDHL-4
L265P) was broken, the edges were discontinuity and
the fluorescence expression was significantly lower
than hCMEC/D3 (SUDHL-4 vector). At the RNA

and protein level, the ZO-1 and claudin 5 levels of
hCMEC/D3 (U2932 L265P) group were lower than
that of NC and vector groups (p<0.01, fig. 2B).

Another feature of CNS endothelial cells was the
low expression of LAMs, which restricted immune
cells from entering the brain. In addition, the surface
expression of adhesion molecules in endothelial
cells, including VCAM-1 and ICAM-1, maintained
a permanent state of chronic inflammation and
promote endothelial dysfunction®*. Interestingly, we
found that the expression of ICAM-1 and VCAM-1
in the hCMEC/D3 (L265P) groups were up-regulated
at the RNA and protein level (fig. 2C). The result
suggested that MYD88 L265P lymphoma cells
created favorable conditions for them to cross the
endothelial cells barrier.

The NF-«xB played a key role in the survival and
proliferation of cells. Moreover, NF-kB activation
contributes to inflammatory reactions by regulating
pro-inflammatory cytokine generation and leukocyte
recruitment, which also aggravates endothelial
dysfunction!®!. In the nucleus, NF-xB promoted the
transcription of NLRP3, whose activation invokes
endothelial dysfunction®®. We found that hCMEC/
D3 (SUDHL-4 L265P) at the RNA level and
hCMEC/D3 (U2932 L265P) at the protein level had
higher expression of NLRP3, NF-kB and caspase-1
compared with NC and vector groups (p<0.05, fig.
2D).

Fig. 2: MYD88 L265P lymphoma cells changed the characteristic of hCMEC/D3 cells, (A): Immunofluorescence, RT-PCR and Western blotting
analysis of GSDMD in hCMEC/D3 cells for 72 h; (B): Immunofluorescence analysis of ZO-1, RT-PCR analysis of ZO-1 and claudin-5 and Western
blotting analysis of claudin-5 in hCMEC/D3 cells for 72 h; (C): The RT-PCR or Western blotting analysis of ICAM-1 and VCAM-1 in hCMEC/D3
cells and (D): RT-PCR or Western blotting analysis of NF-kB, NLRP3 and caspase-1 in hCMEC/D3 cells

Note: **p<0.01, **p<0.01, **p<0.01 and *p<0.05
Special Issue 4, 2023
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Ibrutinib was a first-class oral inhibitor of Bruton’s
Tyrosine Kinase (BTK), which integrated BCR and
Toll-Like Receptor (TLR) signaling?’?*l. We treated
lymphoma cells with ibrutinib (25 uM, 6 h). The
TEER value of the hCMEC/D3 (SUDHL-4 L265P-
ibrutinib) and hCMEC/D3 (U2932 L265P-ibrutinib)
were significantly higher than that in L265P groups at
72 h, while there was no difference with NC groups.
The numbers of lymphomas cells SUDHL-4 L265P-
ibrutinib and U2932 L265P-ibrutinib that entered the
lower chamber were significantly less than L265P
groups, while there was no difference to group WT and
vector (fig. 3A). There was significant morphology
changes observed in hCMEC/D3 (L265P-ibrutinib)
groups compared to L265P groups, while no
change was observed with NC groups (fig. 3B). The
proliferation abilities of h\CMEC/D3 (U2932 L265P-
ibrutinib) were significantly higher than hCMEC/
D3 (U2932 L265P) and the differences were most
significant at 72 h. In addition, the early apoptosis rate
of hCMEC/D3 (U2932 L265P-ibrutinib) group was
significantly lower than hCMEC/D3 (U2932 L265P).
The GSDMD expression of hCMEC/D3 (SUDHL-4
L265P-ibrutinib) was down regulated compared
with hCMEC/D3 (SUDHL-4 L265P) as shown by
the immunohistochemical method (fig. 4A). At the
RNA and protein level, the GSDMD expression of
hCMEC/D3 (U2932 L265P-ibrutinib) group was
lower than hCMEC/D3 (U2932 L265P) group.
Similarly, the changes of proliferation abilities,
early apoptosis rate and GSDMD expression were
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not found between L265P-ibrutinib groups and NC
groups (fig. 3C-fig. 3D and fig. 4A). The ibrutinib
inhibited the effects of L265P mutation in lymphoma
cells on the TEER wvalue, morphology changes,
proliferation and apoptosis abilities, and GSDMD
expression of hCMEC/D3 cells as shown in fig.
3A-fig. 3D and fig. 4A

Interestingly, the ZO-1 connection of hCMEC/
D3 (U2932 L265P-ibrutinib) was integrity and the
expression of ZO-1 was up-regulated compared
with hCMEC/D3 (U2932 L265P) as shown by the
immunohistochemical method (fig. 4B). At the RNA
and protein level, the ZO-1 and claudin 5 expression
of hCMEC/D3 (U2932 L265P-ibrutinib) group were
higher than hCMEC/D3(U2932 L265P) group, while
no difference was found compared with NC groups
(fig. 4B). The ICAM-1 and VCAM-1 expression in
the hCMEC/D3 (L265P-ibrutinib groups were down-
regulated at the RNA and protein level than hCMEC/
D3 (L265P groups (fig. 4C). These results suggested
that ibrutinib made the MYD88 L265P lymphoma
cells lose the ability to attach the endothelial cell
barrier and disrupt its integrity. Moreover, hCMEC/
D3 (U2932 L265P-ibrutinib) had lower expression of
NLRP3, NF-kB and caspase-1 compared with L265P
group at the RNA and protein level (fig. 4D). This
result indicated that the MYD88 L265P lymphoma
cells treated with ibrutinib no longer had the ability
to activate NLRP3, caspase-1 and NF-kB of hCMEC/
D3 cells.
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Fig. 3: Ibrutinib made MYD88 L265P lymphoma cells lose the ability to change the biological function of h\CMEC/D3 cells, (A): The TEER value of
the hCMEC/D3 cells and the numbers of lymphomas that entered the lower chamber; (B): The morphology of hCMEC/D3 cells under microscope;
(C): The proliferation of hCMEC/D3 cells tested by CCKS8 and (D): Flow cytometry to detect apoptosis of hCMEC/D3 cells

Note: *p<0.05 and *p<0.05, (A) ( # ): D3 (NC); ( W ): D3 (L265P); ( & ): D3 (L265P+ibrutinib); ( #® ): WT; (): Vector; ( ll ): L265P and
( i ): L265P+ibrutinib and (C) ( © ): D3 (NC); ( m ): D3 (L265P) and ( ® ): D3 (L265P+ibrutinib)
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Fig. 4: Ibrutinib inhibited the functions of MYD88 L265P lymphoma cells on the characteristic of hCMEC/D3 cells, (A): Immunofluorescence,
RT-PCR and Western blotting analysis of GSDMD in hCMEC/D3 cells for 72 h; (B): Immunofluorescence analysis of ZO-1, RT-PCR analysis of
Z.0-1 and claudin-5 and Western blot analysis of claudin-5 in hCMEC/D3 cells for 72 h; (C): RT-PCR and Western blotting analysis of ICAM-1 and
VCAM-1 in hCMEC/D3 cells and (D): RT-PCR and Western blotting analysis of NF-kB, NLRP3 and caspase-1 in hCMEC/D3 cells

Note: **p<0.01, **p<0.01, **p<0.01 and **p<0.01

The BBB was the initial and critical filter to
prevent metastatic cells from invading the brain.
Most metastatic cells could not survive in the
brain microenvironment and regenerate the tumors.
It is very interesting to study what kind of cells
could penetrate the BBB and adapt to the special
microenvironment of the CNS to survive. Fukumura
et all'"l suggested that activation of MYDS8S8
might be one of the initial and important genetic
alterations of lymphocytes. MYD88-mutant cells
could originate outside of the CNS and develop into
PCNSL only after undergoing additional alterations,
which conferred adaptation to the CNS. In our study,
we explored interaction of lymphoma cells and brain
microvascular endothelial cells, which were the
main constituents of the BBB. The results showed
MYDS88 L265P lymphoma cells reduced the TEER
value of the endothelial cell barrier and increased its
permeability. MYD88 L265P lymphoma cells lost
the tight junctions of hCMEC/D3 cells, which was
convenient to that MYD88 L265P mutation occurred
frequently in PCNSL. However, how MYDS88 L265P
lymphoma cells worked on brain microvascular
endothelial cells had not been reported. Mateja et
al.?! discovered that MYD88 L265P was transferred
to the cytoplasm of the recipient mast cells and
macrophages by Extracellular Vesicles (EVs) from
Waldenstrom's Macroglobulinemia (WM) cells,
recruited the endogenous MYDS88 which triggered
the activation of proinflammatory signaling without

Special Issue 4, 2023

receptor activation. They demonstrated that the
binding of MYDS88 L265P delivered by EVs to
endogenous MYD88 WT lead to enhanced activation
of the inflammatory pathway, including the NF-xB
and inflammatory cytokine/chemokine pathway. In
our study, we found that MYD88 L265P lymphoma
cells affected hCMEC/D3 cells via activating NLRP3
and NF-xB pathway with increased secretion of
cytokines. Whether EVs also play an important role
in this process deserve future research.

Bruton Tyrosine Kinase (BTK) was a key node in
BCR signaling cascades, which mediated signals
from BCR to downstream pathways, such as NF-
kBB MYD88 L265P, not MYD88 WT preferentially
formed complexes with phosphorylated BTK
(pBTK) in WM cells and the inhibition of either
BTK or IRAK1/4 induced WM cell apoptosisP!.
Our findings suggested that ibrutinib, a covalent
irreversible inhibitor of BTK, made MYD®88 L265P
lymphoma lose the ability to affect the endothelial
cells barrier.

The antitumor activity of ibrutinib in r/r PCNSL
was considerably greater than reported for patients
with r/r DLBCL outside the CNSF**1 which mainly
attributed to BTK dependence and BCR pathway
mutations. For example, the MYD88 mutations
were associated with ibrutinib sensitivity in WM
and were significantly more common in PCNSL
than in DLBCL outside the CNSE*34, Alternatively,
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