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Introduction:CD138, also known as Syndecan-1, may be a
useful immunotherapeutic target for multiple myeloma (MM)
treatment  being  highly  expressed  on  MM  cell  surfaces,
whereas it is express at low levels in benign cells. Given its
structure, CD138 undergoes a shedding process by metallo-
proteinase-9 (MMP-9) secreted by different cells, such as M2
macrophages. That leads to interaction between shed-CD138
and  different  microenvironmental  components  by  which
CD138 plays a significant role in tumor growth, adhesion,
and invasion (Riccardi et al, Front Oncol 2024). We recently
developed a mouse monoclonal antibody of the IgG class di-
rected against a CD138 epitope in close proximity to the cell
membrane(AT801,  submitted  patent  n  102025000010005,
Ministero delle Imprese e del Made in Italy). Anti-CD138 anti-
bodies  such  as  AT801  can  be  conjugated  with  chitosan
nanobubbles (CS-NBs) loaded with chemotherapeutics, to en-
hance their action by increasing the payload amount reach-
ing the tumor site. Here, we proposed the use of CS-NBs con-
jugated  with  AT801  and  loaded  with  chemotherapeutic
agents for MM and investigate their cytotoxic effects and ca-
pability to modify TME interactions.
Methods: AT801 was developed by in-vivo electroporation
protocol and hybridoma production. CS-NBs were conjugat-
ed with AT801 or left unconjugated as control.
Results: The ability of AT801 to bind CD138 was demonstrat-
ed by flow cytometry (95% CD138+ cells) and immunofluo-

rescence (IF) in both CD138-expressing MM-like RPMI 8226
cell line and in human MM samples. A siRNA-mediated knock-
down was used to investigate AT801 specificity for CD138.
Flow cytometry showed more than 97-98% of positive cells
upon transfection with control siRNA; this fluorescent signal
drops by 60-  70% upon transfection with  the pull  siRNA
against CD138. When crossreactivity was evaluated by flow
cytometry on both mouse bone marrow and human blood
sample, AT801 showed high specificity for the human sam-
ples whereas it did not bind murine samples. Synthesized
CS-NBs  had  a  positive  charge  and  a  diameter  of  about
360nm by DLS analysis. In in vitro experiment using RPMI
8226 cells, CS-NBs showed a cytotoxic effect of more than
50% once loaded with Doxorubicin (1mM). In vivo biodistribu-
tion in RPMI 8226 tumor bearing xenograft mice demonstrat-
ed that can CS-NBs accumulate in the tumor mass. This ef-
fect was enhanced by AT801 conjugation (p=0.0015) on CS-
NB surface. The effects of CS-NBs on the TME were also eval-
uated ex-vivo on extracted tumor masses from biodistribu-
tion studies. The M2:M1 ratio of macrophages was investigat-
ed in PBS, CS-NBs and AT801-CS-NBs treated groups. IF
analysis performed using specific markers such as CD206
(M2) and iNOS (M1) showed no differences in the recruit-
ment of M2 macrophages but revealed an increase of M1 pop-
ulation in the tumor masses of CS-NBs treated mice.
Conclusions: AT801 is an useful targeting agent for the de-
velopment of drug delivery nanoplatforms for MM treatment.

https://www.pagepress.org

