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                In recent years, many studies have focused on the abnormality of B-cell immunity as a major factor in the pathogenesis of chronic graft-versus-host disease (cGVHD) after allogeneic hematopoietic stem cell transplantation (HSCT) [1, 2]. Sarantopoulos et al. firstly reported abnormal B-cell homeostasis in the post-transplant environment where naÃ¯ve B-cell lymphopenia and excessive B-cell activation factor (BAFF) promoted the responsiveness of B cells to antigens, and increased survival of activated B cells [3, 4]. Ensuing studies demonstrated that follicular helper T cells (Tfhs) promoted the differentiation from naÃ¯ve B cells into germinal center B cells, which may result in the aberrant production of IgG alloantibodies causing tissue damage in cGVHD-target organs [5, 6]. Based on these findings, therapies targeting activated B cells have been developed for patients with cGVHD [7,8,9,10]. However, the factors that may be associated with naÃ¯ve B lymphopenia early after transplant, which could trigger to form the basal pathogenesis of chronic GVHD, have not been well studied.
In this study, we examined early immune reconstitution, especially early B-cell lymphogenesis and differentiation, in three different types of alternative-donor transplants in comparison with HLA-matched peripheral blood transplants. Laboratory studies were undertaken in 35 adult patients who received HLA-mismatched allogeneic grafts including related haploidentical peripheral blood with post-transplant cyclophosphamide (PTCy) (PTCy-haplo), unrelated cord blood transplant (CBT), T-cell-replete haploidentical peripheral blood with low-dose anti-thymocyte globulin (ATG-haplo), and HLA-matched related or unrelated peripheral blood (Supplementary TableÂ 1). We first performed an exploratory examination on the early reconstitution of various lymphocyte subsets (Supplementary Fig.Â 1). At 4 weeks, recovery of T-cell subsets was significantly delayed in HLA-mismatched compared to HLA-matched transplants. However, the proportion of regulatory T cells (Tregs) was relatively high in PTCy-haplo compared to HLA-matched transplants, suggesting that PTCy could deplete alloreactive effector T cells while enhancing the recovery of donor-derived Tregs that were reported as resistant to PTCy by an aldehyde dehydrogenase-based mechanism [11]. The number of B cells was very small at 4 weeks in all transplant types, including HLA-matched transplants, but thereafter gradually increased over the 8 weeks. Particularly, B-cell recovery after 4 weeks was prominent in PTCy-haplo as compared to other types of transplant.
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                    Fig. 1: Early B-cell lymphogenesis and differentiation after allogeneic HSCT.[image: ]
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