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CXCR4 Enriched T Regulatory Cells Preferentially Home to Bone Marrow and Decrease Inflammation
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Background and aim

Adoptive therapy with T regulatory cells (Tregs) is emerging as an important therapeutic strategy for several autoimmune
and inflammatory diseases. Optimal homing and payload delivery of these anti-inflammatory cells remain a cornerstone of
optimizing their therapeutic efficacy. CXCR4 cell surface expression has been shown to be critical for homing of hematopoietic
cells to the bone marrow (BM). Also, CXCR4/CXCL12 axis plays a major role in the pathogenesis of BM inflammatory disorders
including myelofibrosis. We hypothesize that enrichment of CXCR4 on the Tregs cell surface will enable their trafficking to BM
and ensure a homogenous delivery.

Methods/results/conclusion

Magnetic enrichment of CD25 * cells was performed on umbilical cord blood on day 0, followed by dual enrichment on
CXCR4 using CRANE ™ (cord blood Tregs, activated and enriched) process on day 3 or 4 (Fig 1A). The enrichment process
led to increased number of Tregs expressing CXCR4 on their cell surface (Fig 1B; Treg “*“f*) as well as a CXCR4 " Treg cells
when compared to Treg <™ (Fig 1C, p<0.0001; n=16). In a Transwell ™ system, a higher number of Treg ““** migrated to
the bottom well in chemotactic response to SDF1a at 15 minutes as compared to the Treg <" cells. Such migration was
inhibited by CXCR4 antagonist, AMD3100 (Fig 1D). The migration superiority of Treg “*“* was maintained at 30 and 60 min
(Fig 1E). In order to understand in vivo transit kinetics, Treg cells were injected into NSG mice and organs were harvested
at 12 and 24 hours (Fig 1F). Treg “*“** showed preferential homing to BM (Fig 1G), where a higher expression of CXCR4
and CXCL12 than control, was observed (Fig TH). Other markers including CDé2L (homing and suppression), CD39 & CD73
(conversion of ATP to immunosuppressive adenosine), and CXCR5 (Follicular Treg) were also increased in Treg “*“* recipients.
Adecrease in biomarkers including TGFa and TNFg (inflammation), IL-13 (fibrosis) (Fig 11) with an increase in GM-CSF (increase
Treg potency) (Fig 1J), was observed in Treg @“f* recipients with a corresponding decrease in TGFg family (hematopoietic
suppressor) (Fig 1K). We conclude that Treg “*“** shows superior homing to BM and is currently being studied in a clinical
setting to treat myelofibrosis with suboptimal response to ruxolitinib (NCT05423691).
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