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ABBREVIATIONS 21 

7-AAD: 7-aminoactinomycin D 22 
Allo-HSCT: allogeneic hematopoietic stem cell transplantation 23 
ACK: Ammonium chloride-potassium bicarbonate 24 
ADC: antibody-drug conjugate 25 
AML: acute myeloid leukemia 26 
APC: antigen presenting cell 27 
BSA: bovine serum albumin 28 
CBC: Complete blood count 29 
CD: Cluster of differentiation 30 
CFU: colony forming unit 31 
FBS: fetal bovine serum 32 
EDTA: ethylenediaminetetraacetic acid 33 
FACS: fluorescence-activated cell sorting 34 
GFP: green fluorescent protein 35 
GvHD: graft-versus-host disease 36 
GvL: graft-versus-leukemia 37 
Hct: hematocrit 38 
HEPES: N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid 39 
HSC/HSCT: hematopoietic stem cell/hematopoietic stem cell transplantation 40 
IFN: Interferon 41 
Ig: immunoglobulin 42 
IL: Interleukin 43 
IMDM: Iscove’s Modified Dulbecco’s Media 44 
JAK: Janus kinase 45 
LK: Lineage-Sca1-cKit+ 46 
LSK: Lineage-Sca1+cKit+ 47 
miHA: minor histocompatibility antigen 48 
MHC: major histocompatibility complex 49 
MLR: mixed leukocyte reaction 50 
PLTS: platelets 51 
PBS: phosphate buffered saline 52 
Running buffer: PBS + 0.5% BSA + 2 mM EDTA 53 
NK: natural killer cell 54 
RAG: recombinase activating gene 55 
RPMI-1640: Roswell Park Memorial Institute-1640 media 56 
sAV: streptavidin 57 
SAP: saporin-conjugated 58 
Stat: signal transducer and transactivator 59 
TBI: Total body irradiation 60 
TCD: T cell depletion/depleted 61 
TNF: Tumor necrosis factor 62 
WBC: white blood cells 63 
 64 
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ABSTRACT 65 

Despite the curative potential of hematopoietic stem cell transplantation (HSCT), 66 

transplant conditioning-associated toxicities preclude broader clinical application. 67 

Antibody-drug conjugates (ADC) provide an attractive approach to HSCT conditioning 68 

that minimizes toxicity while retaining efficacy. Initial studies of ADC conditioning have 69 

largely involved syngeneic HSCT; however, for treatment of acute leukemias or tolerance 70 

induction for solid organ transplantation, strategies for allogeneic HSCT (allo-HSCT) are 71 

needed. Using murine allo-HSCT models, we show that combining CD45-targeted ADCs 72 

with the Janus kinase inhibitor baricitinib enables multilineage alloengraftment with >80-73 

90% donor chimerism. Mechanistically, baricitinib impaired T and NK cell survival, 74 

proliferation and effector function, with NK cells being particularly susceptible due to 75 

inhibited IL-15 signaling. Unlike irradiated mice, CD45-ADC-conditioned mice did not 76 

manifest graft-versus-host alloreactivity when challenged with mismatched T cells. Our 77 

studies demonstrate novel allo-HSCT conditioning strategies that exemplify the promise of 78 

immunotherapy to improve the safe application of HSCT for treating hematologic diseases. 79 
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INTRODUCTION 86 

Hematopoietic stem cell transplantation (HSCT) has therapeutic potential for hematologic 87 

malignancies1, autoimmunity2, immunodeficiency,3 chronic infection4, or tolerance induction for 88 

solid organ transplantation (SOT)5. However, two formidable barriers must be overcome to 89 

achieve successful HSCT outcomes. First, recipient-derived hematopoietic stem cells (HSCs) 90 

must be depleted to create space for incoming donor HSCs. Second, in allogeneic HSCT (allo-91 

HSCT), host and donor immune responses must be controlled to prevent graft rejection and 92 

graft-versus-host-disease (GvHD), respectively6. To overcome these barriers, HSCT patients 93 

undergo conditioning regimens comprised of chemotherapy and/or irradiation,7 whose toxicities 94 

limit the use of HSCT to life-threatening conditions like acute myeloid leukemia (AML)8. 95 

For AML, allo-HSCT offers the best chance for disease control. Donor T lymphocytes in the 96 

HSC allograft mediate graft-versus-leukemia (GvL) effects that protect against relapse9. 97 

Myeloablative conditioning is preferable for AML as its antileukemia activity also mitigates 98 

relapse risk10. However, since the median age at diagnosis for AML is 6811, patients’ medical 99 

comorbidities or functional status may prevent them from undergoing this potentially curative 100 

therapy12. Moreover, older AML patients have cytogenetically and clinically higher-risk disease 101 

that is more treatment-resistant and relapse-prone13, 14, 15. This presents a clinical dilemma: the 102 

patients most likely to suffer from AML with adverse features are those who most require 103 

aggressive therapy, yet they are often the least able to tolerate it.  104 

Novel allo-HSCT conditioning approaches that avoid treatment-related toxicities without 105 

sacrificing therapeutic efficacy are urgently needed. Recently, conditioning strategies have 106 

emerged using antibody-drug conjugates (ADCs) to target the hematopoietic niche. Initial studies 107 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 3, 2020. ; https://doi.org/10.1101/2020.10.02.324475doi: bioRxiv preprint 

https://doi.org/10.1101/2020.10.02.324475
http://creativecommons.org/licenses/by-nc-nd/4.0/


used ADCs comprised of the ribosome inactivator saporin16 linked to antibodies recognizing the 108 

phosphatase CD4517 (CD45-SAP) or the tyrosine kinase c-Kit (cKit-SAP)18 to specifically 109 

deplete HSCs. In mouse models, CD45-SAP and cKit-SAP were well-tolerated and effectively 110 

permitted syngeneic HSCT with high-level donor chimerism. Moreover, these conditioning 111 

regimens were used therapeutically in mouse models of sickle cell disease17, hemophilia19, 112 

Fanconi anemia20, and recombinase-activating gene (RAG) deficiency21.  113 

Fewer studies, however, have studied ADCs as conditioning for allo-HSCT, in which T- and/or 114 

NK cell-mediated rejection must be overcome to enable engraftment. Such studies are critical for 115 

applying ADC-based conditioning to AML or for tolerance induction in SOT. Prior reports using 116 

cKit-targeted regimens have achieved engraftment in major histocompatibility complex (MHC)-117 

mismatched allo-HSCT models22, 23. Herein, we used CD45-SAP to develop minimally-toxic 118 

conditioning regimens for murine allo-HSCT, with particular emphasis on how these therapies 119 

impact host and donor immunity. Using minor histocompatibility antigen (miHA)- and MHC-120 

mismatched models, we demonstrate that CD45-SAP plus pan-T cell depletion (TCD) is 121 

sufficient to permit allogeneic donor engraftment. Furthermore, the selective and balanced Janus 122 

kinase 1/2 (JAK1/2) inhibitor baricitinib, previously shown to prevent GvHD while enhancing 123 

GvL effects24, permits robust alloengraftment after CD45-SAP conditioning without requiring 124 

pan-TCD. Finally, unlike total body irradiation (TBI) conditioning, CD45-SAP did not promote 125 

pathogenic graft-versus-host alloreactivity in mice challenged with allogeneic splenocytes. 126 

Taken together, our study provides a novel strategy for allo-HSCT whose biological effects – 127 

reducing rejection and GvHD while sparing GvL activity – provide the ideal blend of 128 

immunomodulatory activities for the treatment of AML. 129 

 130 
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RESULTS 131 

CD45 and cKit antibody-drug conjugates for syngeneic HSCT conditioning 132 

To evaluate saporin-conjugated CD45 and cKit antibodies as conditioning agents for allo-HSCT, 133 

we compared their previously described abilities to deplete murine HSCs and promote syngeneic 134 

HSCT17, 18. In vitro, CD45-SAP and cKit-SAP inhibited hematopoietic colony formation with 135 

picomolar-range IC50 values (Figure 1a). Both ADCs effectively depleted HSCs in vivo, as 136 

defined phenotypically (LSK CD48-CD150+) or by colony formation (Figure 1b). Importantly, 137 

HSC depletion required an intact ADC comprised of the relevant antibody linked to saporin; 138 

controls lacking either of these components were devoid of activity. As previously reported, 139 

CD45-SAP was strongly lymphodepleting, whereas cKit-SAP lacked this activity 140 

(Supplementary Figure 1a). Notably, reduced CD4+ and CD8+ T cells and increased granulocytes 141 

were noted in control mice receiving sAV-SAP or IgG-SAP (Supplementary Figure 1a). These 142 

effects were more pronounced in the CD45-SAP group, which received higher doses than the 143 

cKit-SAP group, possibly reflecting a dose-dependent effect of sAV-SAP itself. Finally, all 144 

ADC-treated mice had CBCs within the reference range (Supplementary Figure 1b). 145 

In a syngeneic HSCT model (B6-GFPàB6), 3 mg/kg CD45-SAP (75 µg) was well-tolerated and 146 

permitted stable, high-level donor engraftment comparable to that reported previously17 (Figure 147 

1c). Although cKit-SAP depleted HSCs as effectively as CD45-SAP, even when dosed at 0.4 148 

mg/kg (10 µg), it was somewhat less effective at promoting engraftment. When the cKit-SAP 149 

dose was increased to 2 mg/kg (50 µg), donor engraftment of all lineages was equivalent to that 150 

seen with CD45-SAP. Donor chimerism in spleen, bone marrow and thymus mirrored that 151 

observed in peripheral blood (Supplementary Figure 2a). Finally, successful serial 152 
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transplantation of bone marrow from CD45-SAP and cKit-SAP conditioned primary transplant 153 

recipients confirmed that these primary recipients had engrafted functional HSCs (Figure 1e, 154 

Supplementary Figure 2b). Taken together, these studies confirm the efficacy of CD45-SAP and 155 

cKit-SAP as conditioning for HSCT in the absence of immunologic barriers. 156 

CD45-SAP plus in vivo T cell depletion enables engraftment in miHA- and MHC-157 

mismatched allo-HSCT 158 

To investigate the efficacy of ADCs for allo-HSCT conditioning, we used two transplant models 159 

(Figure 2a): a miHA-mismatched BALB/c-Ly5.1àDBA/2 model and a haploidentical 160 

CB6F1àB6 (F1-to-parent) model MHC-mismatched for H-2d in the host-versus-graft direction. 161 

We chose CD45-SAP for conditioning in these studies to leverage its lymphodepleting activity to 162 

overcome graft rejection. However, CD45-SAP alone was insufficient to allow donor 163 

engraftment in either model, suggesting that stronger immunosuppression was necessary.  164 

To achieve a fuller, sustained T cell ablation, we treated CD45-SAP conditioned animals with 165 

depleting CD4+ and/or CD8+ antibodies throughout the peritransplant period (Figure 2a)25. In the 166 

miHA model, while in vivo CD4+ TCD did not permit significant engraftment, CD8+ TCD was 167 

sufficient to observe engraftment in 7 of 9 recipient mice. In vivo CD4+ and CD8+ pan-TCD of 168 

CD45-SAP conditioned mice resulted in multilineage engraftment in all treated mice, albeit with 169 

significant variability in donor chimerism (Figure 2b). Serial CBCs showed stable counts in all 170 

lineages (Figure 2d). Gradual loss of donor chimerism was noted in only 1 of 10 pan-TCD mice 171 

with myeloid cells declining faster than the longer-lived B cells, a pattern suggestive of inability 172 

to engraft or maintain long-term HSCs. Some persistent, low-level donor engraftment, comprised 173 

mostly of T cells, was observed in pan-TCD mice conditioned with an inactive ADC. Finally, 174 
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serial transplantation studies using marrow from CD45-SAP-conditioned, pan-TCD recipients 175 

confirmed that these mice engrafted functional donor-derived HSCs (Supplementary Figure 3). 176 

In the MHC-mismatched model, CD4+ and CD8+ pan-TCD was required for engraftment (Figure 177 

2c). High-level donor chimerism of B cells and myeloid cells and lower T cell chimerism were 178 

routinely observed in this system. Although all pan-TCD animals developed donor chimerism in 179 

the first two months post-HSCT, 5 of 9 mice showed a gradual loss of donor-derived cells at later 180 

timepoints, similar in pace to that seen with one mouse in the miHA model. One recipient 181 

showed a sudden, multilineage loss of donor-derived cells, indicative of graft rejection. Serial 182 

CBCs were largely stable without any significant periods of post-transplant pancytopenia (Figure 183 

2e). 184 

Although the miHA model has potential for bidirectional alloreactivity, we observed no overt 185 

graft rejection or GvHD in miHA-mismatched recipients. This suggested that donor and 186 

recipient-derived cells coexisted in stable mixed chimerism, a requirement for tolerance 187 

induction for SOT. To directly test for allotolerance, we surgically grafted BALB/c or DBA/2 188 

skin into BALB-DBA mixed chimeric mice (Supplementary Figure S4a). Whereas DBA/2 mice 189 

that failed to engraft BALB/c HSCs rejected BALB/c skin by 2 weeks post-implantation26, 190 

BALB-DBA chimeras were tolerant to BALB/c and DBA/2 skin grafts. As a secondary test, we 191 

adoptively transferred CFSE-labeled T cells from BALB-DBA chimeras to new cohorts of 192 

BALB/c, DBA/2 or CB6F1 mice (Supplementary Figure S4b). Ninety percent of the transferred 193 

T cells were Ly5.1+ (donor-derived cells from BALB/c-CD45.1 mice) and did not proliferate 194 

when infused into either BALB/c or DBA/2 mice. However, these cells proliferated robustly 195 

upon infusion into CB6F1 mice heterozygous for the foreign H-2b haplotype. Taken together, 196 
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these results verify that our mixed chimeric mice develop cross-tolerance to donor and recipient 197 

tissue. 198 

CD45-SAP combined with the JAK1/JAK2 inhibitor baricitinib promotes multilineage 199 

engraftment in allo-HSCT recipients without in vivo T cell depletion 200 

Our studies using in vivo TCD in miHA- and MHC-mismatched allo-HSCT provide proof-of-201 

principle evidence that ADC-based conditioning regimens can permit engraftment provided that 202 

immune barriers are sufficiently suppressed. However, the variability of donor chimerism we 203 

observed, the high incidence of graft loss, and the potential risk of opportunistic infections, 204 

would limit the clinical utility and translatability of a strategy requiring prolonged TCD. We 205 

therefore sought to refine our ADC-based allo-HSCT conditioning regimens with these issues in 206 

mind. 207 

Prior work from our laboratory demonstrated that the selective JAK1/2 inhibitor, baricitinib, 208 

prevents and even reverses established GvHD, while enhancing GvL effects24. The complete 209 

prevention of GvHD seen with baricitinib phenocopied that seen in IFNgR-deficient mice treated 210 

with aIL-6R, implicating these cytokines’ signaling pathways as important targets of baricitinib 211 

effect. Interestingly, mice that received baricitinib showed somewhat improved donor 212 

chimerism, although this was in lethally-irradiated mice with donor chimerism already near 213 

100%. However, in a fully-mismatched allo-HSCT model utilizing sublethal irradiation for 214 

conditioning (Supplementary Figure 5), IFNgR deficiency in donor and/or recipient cells 215 

markedly improved donor chimerism. This result suggested that disabling IFNgR permitted 216 

engraftment in the context of reduced-intensity conditioning. We hypothesized that baricitinib, 217 
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which also blocks IFNgR signaling, may promote engraftment in allo-HSCT when combined 218 

with CD45-SAP.  219 

We therefore tested baricitinib in our miHA- and MHC-mismatched allo-HSCT models, first 220 

using it in lieu of TCD (Figure 3a). CD45-SAP conditioning plus daily baricitinib administered 221 

during the peritransplant period was highly effective in the miHA-mismatched model (Figure 222 

3b). Seven of 10 mice engrafted, all of which showed stable multilineage donor chimerism of 223 

~80% overall. In the MHC-mismatched model, however, daily baricitinib treatment plus CD45-224 

SAP led to donor chimerism in four of seven mice that was stable in only one of those four 225 

(Figure 3c). Thus, while daily baricitinib treatment was effective at overcoming immune barriers 226 

in miHA-mismatched allo-HSCT, it was ineffective in the MHC-mismatched setting. 227 

Since T cells comprise the major barrier to engraftment in the both miHA- and MHC 228 

mismatched models, failed engraftment in mice receiving baricitinib daily likely reflects 229 

insufficient host T cell immunosuppression to prevent rejection. We reasoned that reducing the 230 

strength of the alloresponse by other means may improve baricitinib efficacy. We therefore 231 

combined CD45-SAP and daily baricitinib therapy with pre-transplant pan-TCD, essentially 232 

substituting in baricitinib for post-transplant TCD (Figure 3d). This regimen was highly 233 

effective, achieving stable engraftment in 7 of 10 mice, with overall donor chimerism >90%. The 234 

donor chimerism in all lineages, particularly T cells, was superior to that seen with baricitinib or 235 

pan-TCD alone. By contrast, mice receiving vehicle instead of baricitinib engrafted temporarily 236 

but experienced graft failure or rejection by three months post-HSCT.  237 

Pharmacokinetics may also have impacted the efficacy of baricitinib monotherapy in MHC-238 

mismatched HSCT. Data from a prior study showed that subcutaneous baricitinib has a plasma 239 
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half-life in B6 mice of approximately one hour27, suggesting a prolonged absence of circulating 240 

drug if dosed every 24 hours. To test the duration of baricitinib effect, we conducted a 241 

pharmacodynamic study in which mice received a single baricitinib dose, then were followed 242 

over time with a whole blood assay for IFNg-induced Stat1 phosphorylation (Supplementary 243 

Figure 6). Baricitinib at 400 µg completely suppressed Stat1 phosphorylation at 4 hours post-244 

infusion, an effect that was diminished slightly at 12 and 24 hours and absent by 36 hours. By 245 

comparison, 80 µg baricitinib provided only partial suppression at 4 hours post-infusion that was 246 

absent at later timepoints. 247 

We hypothesized that a continuous presence of baricitinib would provide more sustained 248 

immunosuppression. We therefore administered the same 400 µg daily dose of baricitinib 249 

continuously via subcutaneous osmotic pumps. Baricitinib was readily soluble in DMSO mixed 250 

1:1 with PEG-400 (Supplementary Figure 7a), and remained soluble and bioactive in this vehicle 251 

after a 30-day incubation at 37oC (Supplementary Figure 7b). Peripheral blood leukocytes from 252 

B6 mice implanted with baricitinib-loaded pumps showed impaired Stat1 phosphorylation in 253 

response to IFNg, confirming drug release in vivo (Supplementary Figure 7c). 254 

Continuously-infused baricitinib (Figure 3e) was more effective than daily baricitinib (Figure 3c) 255 

in promoting multilineage engraftment in MHC-mismatched allo-HSCT, achieving >80% overall 256 

donor chimerism in 8 of 11 mice. This appeared to be a class effect of JAK1/2 inhibitors, as the 257 

related inhibitor ruxolitinib also permitted engraftment, albeit less effectively than baricitinib. As 258 

we consistently observed in the MHC-mismatched model when JAK inhibitors were dosed daily, 259 

mice with baricitinib pumps developed a mild anemia at the earliest time points which corrected 260 
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by the later timepoints; otherwise, CBCs were at or above the lower reference limit 261 

(Supplementary Figure 8).  262 

Taken together, these studies demonstrate multiple effective, feasible strategies using CD45-SAP 263 

and JAK1/2 inhibitors to achieve high-level donor chimerism in both miHA- and MHC-264 

mismatched allo-HSCT without prolonged, global T cell ablation. 265 

Baricitinib promotes engraftment via suppression of T and NK cell-mediated rejection 266 

We next pursued the mechanisms by which baricitinib promotes engraftment in allo-HSCT. 267 

While we hypothesize that suppression of T cell alloreactivity is an important component, 268 

disruption of JAK1/2 signaling may impact engraftment in other ways, such as direct effects on 269 

donor hematopoiesis28, 29, 30. To investigate the degree to which immunosuppression versus other 270 

mechanisms contributes to engraftment, we applied baricitinib to CD45-SAP-conditioned 271 

syngeneic HSCT, in which immune barriers to engraftment are absent. In peripheral blood and 272 

lymphoid organs (Figures 4a and 4b), no significant difference in donor chimerism was observed 273 

between CD45-SAP-conditioned mice receiving baricitinib versus vehicle. Importantly, no 274 

engraftment was observed in baricitinib-treated mice conditioned with inactive ADC, indicating 275 

that baricitinib alone cannot make space for donor HSCs.  276 

To characterize the acute effects of baricitinib treatment on HSCT recipients, we analyzed 277 

peripheral blood and lymphoid organs of B6 mice that received daily baricitinib for 4 days, the 278 

same time period baricitinib is administered before HSCT. Baricitinib treatment minimally 279 

affected CBCs or bone marrow cellularity but was associated with a significant reduction in 280 

spleen cellularity (Supplementary Figures 9a and 9b). Bone marrow hematopoietic stem and 281 

progenitor cell (HSPCs) numbers were largely unaffected by baricitinib, except for somewhat 282 
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lower frequencies of long-term HSC (CD34-CD135- LSK) and megakaryocyte-erythroid 283 

progenitors (CD16/32-CD34- LK; Supplementary Figure 9c). Absolute myeloid, conventional T 284 

cell, and FoxP3+ Treg counts were similar in all examined organs, but lower frequencies of B 285 

cells were noted in baricitinib-treated mouse spleens (Supplementary Figure 9d and 9e). Finally, 286 

immunophenotyping of the splenic T cell and antigen presenting cell (APC) compartments 287 

revealed no differences between baricitinib- and vehicle-treated mice (Supplementary Figures 9f 288 

and 9g).  289 

To examine how baricitinib impacts T cell responses, we cultured polyclonally-stimulated, 290 

CFSE-labeled B6 T cells in vitro with baricitinib or vehicle. Baricitinib impaired expansion of 291 

aCD3-stimulated CD4+ and CD8+ T cells in a dose-dependent manner (Figure 4c), due to 292 

increased cell death and mildly reduced cell proliferation (Figure 4d). As expected with primary 293 

murine cells, unstimulated cultures showed significant T cell death after 72 hours; importantly, 294 

the degree of cell death in these cultures was only subtly increased by baricitinib at the highest 295 

tested dose, suggesting against nonspecific toxicity. Concentrations of TNFa, IL-6 and, 296 

particularly, IFNg in the culture supernatants were reduced by baricitinib during the culture 297 

period (Figure 4e). This reduction was not generalizable, as IL-2 secretion was unaffected by 298 

baricitinib. In summary, although baricitinib minimally affects resting T cells in pre-HSCT 299 

recipients, activated T cell function is more adversely affected. This is consistent with our 300 

hypothesis that baricitinib acts predominantly via immunosuppression, exerting its major 301 

therapeutic function on alloreactive T cells that become activated in response to donor HSCs. 302 

In order to extend baricitinib-based conditioning to fully haploidentical (F1àF1) and fully 303 

MHC-mismatched models (i.e., BALB/càB6), inhibition of both T and NK cells is necessary. 304 

Multiple reports have shown that ruxolitinib depletes NK cells in mice and humans, impairing 305 
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NK cell proliferation, cytotoxicity and cytokine production31, 32, 33. We hypothesized that 306 

baricitinib, via inhibition of JAK1/2 signaling, would show similar biological effects and protect 307 

against NK cell-mediated rejection. To test this, we administered CD45-SAP plus baricitinib as 308 

conditioning for B6àCB6F1 (parent-to-F1) allo-HSCT (Figure 5a). In this model, engraftment 309 

of parental HSCs is resisted by CB6F1 NK cells, which react to the absence of H-2d on the 310 

donor-derived cells (“missing self” recognition)34. This phenomenon, termed hybrid resistance, 311 

provides an opportunity to isolate NK cell-mediated host-versus-graft responses and investigate 312 

how baricitinib affects them. 313 

Overall donor chimerism in B6àCB6F1 transplants treated with CD45-SAP plus vehicle was 314 

approximately 25% four months post-HSCT (Figure 5a), considerably lower than that obtained 315 

in syngeneic HSCT (Figure 1c). As expected, engraftment was improved by aNK1.1 depletion. 316 

Mice conditioned with baricitinib showed overall donor chimerism approaching 60%, surpassing 317 

that obtained with aNK1.1 depletion. Pre-HSCT analysis of peripheral blood revealed that both 318 

aNK1.1 treatment and baricitinib markedly depleted CB6F1 recipients’ circulating NK cells 319 

(Figure 5b). We confirmed this finding in the spleen and peripheral blood, but not bone marrow, 320 

of B6 mice treated with daily baricitinib (Figure 5c). Thus, baricitinib overcame NK cell-321 

mediated barriers to HSCT due to efficient in vivo NK cell depletion. 322 

NK cell development, maturation, and function depend upon IL-15, which signals through JAK1 323 

and JAK3 to activate Stat535. We asked whether baricitinib disrupts this critical signaling 324 

pathway to compromise NK cell survival and function. Murine NK cells stimulated in vitro with 325 

IL-15 alone or a cocktail of IL-12, IL-15 and IL-1836 showed dose-dependent increases in cell 326 

death and decreases in IFNg production in response to baricitinib (Figure 5d). As with T cells, 327 
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nonspecific toxicity in unstimulated cultures was modest and noted only at the highest baricitinib 328 

doses. In longer cultures, baricitinib impaired IL-15-mediated NK cell expansion, an effect 329 

attributable to dramatically reduced proliferation and viability (Figure 5e). Baricitinib also 330 

strongly suppressed IL-15-induced upregulation of the lytic granule enzymes perforin and 331 

granzyme B (Figure 5f), which are required for full NK cell cytotoxicity37. However, baricitinib 332 

did not prevent killing of YAC-1 target cells when added to NK cells that had been already 333 

primed with IL-15, suggesting that baricitinib inhibits the acquisition but not the execution of 334 

NK cytotoxicity (Figure 5g). Finally, analysis of IL-15 signaling confirmed that baricitinib 335 

inhibits IL-15-induced Stat5 phosphorylation in a dose-dependent manner (Figure 5h). These 336 

data collectively demonstrate that baricitinib potently impairs NK cell viability, proliferation, 337 

and effector function via interference with the IL-15-Stat5 signaling axis. 338 

CD45-SAP conditioning poorly stimulates pathogenic graft-versus-host alloreactivity 339 

compared to TBI 340 

The contribution of conditioning regimen intensity to the development of acute and chronic 341 

GvHD is well-studied38, 39, 40, 41. A multitude of variables modulate GvHD risk, including donor 342 

and recipient age, GvHD prophylaxis, donor HSC source and relatedness, and degree of HLA 343 

disparity, which can influence the choice of conditioning intensity42. Theoretically, host tissue 344 

injury caused by chemotherapy and radiation amplifies GvHD via release of endogenous 345 

damage- and pathogen-associated molecular patterns from dying cells. These mediators activate 346 

innate immunity, arming APCs to prime vigorous alloreactive T cell responses43, 44, 45. We asked 347 

whether or not CD45-SAP, with its minimal tissue toxicities, would behave similarly. 348 
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To study the effect of conditioning regimen on T cell alloresponses in vivo, we used a parent-to-349 

F1 adoptive transfer model, in which alloreactivity is exclusively in the graft-versus-host 350 

direction (Figure 6a). In this system, F1 mice conditioned with sublethal irradiation that receive 351 

parental splenocytes develop pancytopenia secondary to T cell-mediated marrow aplasia46. We 352 

compared CD45-SAP to sublethal rather than lethal irradiation (as is typically used in standard 353 

GvHD models) to more closely match the severity and degree of myeloablation of the 354 

conditioning regimens. Both CD45-SAP and 500 cGy irradiation are nonlethal and have been 355 

shown to permit similar levels of syngeneic HSC engraftment17, suggesting a similar capacity to 356 

generate marrow HSC niche space.  357 

Compared to ADC-conditioned mice, TBI-conditioned mice infused with allogeneic splenocytes 358 

showed poorer survival and clinical courses along with greater weight loss (Figure 6b). At three 359 

weeks post-splenocyte infusion, TBI-conditioned, but not ADC-conditioned mice, developed 360 

pancytopenia (Figure 6c) and marked elevations in the plasma concentrations of several 361 

inflammatory cytokines, particularly IFNg (Figure 6d). Importantly, TBI-conditioned mice 362 

receiving syngeneic splenocytes and unconditioned mice receiving allogeneic splenocytes 363 

showed no morbidity, mortality, cytopenias, or pro-inflammatory cytokinemia, confirming that 364 

irradiation plus allogeneic T cells are required for pathology. Circulating donor-derived T cells 365 

were present in ADC-conditioned mice but at lower frequencies than irradiated mice, indicating 366 

that the lack of disease in ADC-conditioned mice is not due to failure of these cells to engraft 367 

(Figure 6e). Finally, bone marrow histopathology and flow cytometry demonstrated profound 368 

marrow aplasia and HSPC depletion in TBI-conditioned mice that developed lethal disease 369 

(Figure 6f and 6g). 370 
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To understand why high doses of allogeneic T cells failed to elicit disease in CD45-SAP- 371 

conditioned mice, we analyzed the donor T cell response in the lymphoid organs of ADC- versus 372 

TBI-conditioned mice. While donor CD4+ and CD8+ T cells were identified in the spleens of 373 

both ADC- and TBI-conditioned mice, the bone marrows of ADC-conditioned mice were 374 

virtually devoid of donor T cells (Figure 7a). This contrasted starkly with irradiated mice, whose 375 

marrows were extensively infiltrated by donor T cells, mainly CD8+ T cells. While higher 376 

expression of the bone marrow homing chemokine receptor CXCR4 on CD8+ T cells could 377 

explain why these were the predominant marrow-infiltrating cells in irradiated mice, differences 378 

in CXCR4 expression cannot account for the differences observed between ADC- and TBI-379 

conditioned mice (Figure 7b). Most T cells in ADC- and TBI-conditioned mice had a 380 

CD44hiCD62Llo effector phenotype, with somewhat higher frequencies in irradiated mice. Donor 381 

CD8+ T cells in irradiated mice upregulated perforin and granzymes A and B relative to ADC-382 

conditioned mice, indicating greater potential for cytotoxicity (Figure 7c). Higher expression of 383 

MHC and the costimulatory receptors CD80 and CD86 (Figure 7d) were noted in host-derived 384 

APCs from irradiated mice compared to ADC-conditioned mice. Collectively, these data suggest 385 

that ADC-conditioning produces a suboptimal environment for priming a pathogenic allogeneic 386 

T cell response. 387 

 388 

 389 

 390 

 391 

 392 
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DISCUSSION 393 

Toxicities from chemotherapy- and radiation-based conditioning remain a major obstacle to the 394 

broader application of HSCT for the treatment of hematopoietic diseases, particularly for elderly 395 

or infirmed patients. Reduced-intensity conditioning provides one way to extend HSCT to 396 

patients unable to tolerate more severe conditioning,47 and is a reasonable approach to treat non-397 

malignant diseases or for autologous gene therapy, for which mixed donor chimerism may be 398 

sufficient for cure. However, for AML, reduced-intensity conditioning more poorly ablates 399 

residual malignant cells, potentially leading to relapse. In this setting, relapse control becomes  400 

more reliant on GvL effects48, 49, which is inextricably linked to GvHD development. These 401 

issues illustrate the complexity of managing treatment-related toxicity and relapse outcomes to 402 

achieve optimal outcomes for patients receiving allo-HSCT for leukemia.     403 

Antibody-based HSCT conditioning presents a way to more favorably balance toxicity and 404 

therapeutic efficacy. By simultaneously targeting the stem cell compartment and malignant cells, 405 

the therapeutic goals of HSCT can hypothetically be achieved with toxicities largely confined to 406 

the hematopoietic system. Indeed, recent work in murine17, 18, 22, 23, 25, 50, non-human primates51, 52, 407 

53, and early human trials54 have demonstrated feasibility and limited toxicities of antibody and 408 

ADC-based therapies alongside high efficacy in depleting recipient HSCs and/or malignant cells. 409 

Optimization of these strategies for allo-HSCT and translation to human clinical trials will 410 

benefit from a greater mechanistic understanding of how they modulate donor and recipient 411 

immunity, with significant implications for treating high-risk malignancies like AML. 412 

In the present study, we used mouse allo-HSCT models to identify ADC-based conditioning 413 

regimens able to achieve robust donor engraftment, and to understand the immunobiology 414 
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underlying their effect. T cells were the primary immune barriers to miHA- and MHC-415 

mismatched HSCT, as engraftment was achievable by combining CD45-SAP with pan-TCD. 416 

The transient donor chimerism we often encountered in the MHC-mismatched model could be 417 

explained by incomplete T cell elimination at all tissue sites, even with prolonged depleting 418 

antibody treatment. This issue is particularly relevant for developing thymocytes, which not only 419 

require higher antibody doses than peripheral T cells for depletion55, but also include a CD4-420 

CD8- subset unable to bind aCD4 or aCD8 antibodies. Upon maturation and thymic egress, 421 

these cells could mediate alloreactivity in the periphery. Given the high frequency of T cells 422 

estimated to be alloreactive56, even a small residual population of functional host T cells could 423 

reject donor HSCs.  424 

The use of baricitinib in combination with CD45-SAP as conditioning improved significantly 425 

upon the shortcomings of pan-TCD, suppressing host T and NK cell responses to enable robust, 426 

high-level, multilineage engraftment without requiring prolonged antibody depletion. As 427 

baricitinib relatively spares JAK357, its inhibitory activity against T and NK cells may result 428 

from antagonism of JAK1, which associates with the common beta chain (CD122) used by the 429 

IL-2 and IL-15 receptors. Interference with IL-15 signaling led to the poorer in vitro 430 

proliferation, survival and function we observed with baricitinib-treated NK cells, and an 431 

analogous mechanism impacting IL-2 signaling may affect baricitinib-treated T cells. Future 432 

studies utilizing inhibitors targeting individual JAKs will help further dissect the mechanisms of 433 

baricitinib effect on T and NK cell biology and identify the relevant signaling pathways. 434 

While daily baricitinib monotherapy was sufficient to permit engraftment in miHA-mismatched 435 

HSCT, co-administration of pre-HSCT TCD or continuous infusion of baricitinib was required 436 

for the MHC-mismatched model, consistent with our expectation that more durable 437 
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immunosuppression is necessary with increasing degrees of MHC disparity. Indeed, in our 438 

preliminary experiments with fully MHC-mismatched allo-HSCT (BALB/càB6), continuous 439 

baricitinib plus CD45-SAP conditioning gave ~25% engraftment success (not shown), 440 

considerably lower than the ~70% engraftment rate for the MHC-mismatched model described 441 

herein. Continued optimization of our conditioning regimens aims to achieve robust, high-level 442 

engraftment in fully haploidentical (F1-to-F1) and fully MHC-mismatched allo-HSCT. ADCs 443 

with alternative toxic payloads able to produce greater myeloablation and lymphodepletion, or 444 

immunosuppressive treatments able to synergize with baricitinib, are potential avenues to 445 

improvement in this regard. 446 

Our finding that daily baricitinib synergized with pre-HSCT TCD in our MHC-mismatched 447 

model was in some respects surprising. That baricitinib could substitute for post-HSCT TCD is 448 

consistent with our hypothesis that T cell inhibition is crucial to its activity. However, this 449 

strategy succeeded in mice whose CD4+ and CD8+ T cells were ablated by pre-HSCT T cell 450 

depletion. While this could simply reflect baricitinib inhibiting the few cells surviving TCD, 451 

other explanations are possible, such as modulation of APC function or alterations of thymic 452 

selection or egress. Aside from NK cell depletion, we did not observe gross immunologic 453 

alterations in mice acutely treated with baricitinib, yet there may be more subtle effects that 454 

impact allograft tolerance or effects which become apparent only with chronic treatment. Deeper 455 

immunophenotyping and transcriptomic profiling in baricitinib-treated mice, focusing on 456 

differences between daily versus continuous baricitinib administered either acutely or 457 

chronically, is central to rationally designing and optimizing allo-HSCT conditioning with 458 

baricitinib. 459 
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Finally, infusion of allogeneic T cells did not elicit pathogenic alloreactivity in CD45-SAP 460 

conditioned mice due to poor donor cell expansion, effector function, and target organ 461 

infiltration. This outcome likely reflects poorer priming of the donor alloresponse by innate 462 

immune signals in ADC-conditioned mice, signals that are more abundantly generated by TBI-463 

induced injury58, 59. Given the large numbers of T cells in peripheral blood-mobilized stem cell 464 

preparations, an ADC-based conditioning regimen that minimizes collateral tissue damage might 465 

prevent amplification of T cell alloreactivity leading to GvHD. However, donor T cells unable to 466 

elicit GvHD may also be unable to mount a GvL response, which could offset the benefit of 467 

reduced GvHD with a greater risk of leukemia relapse. Murine leukemia models utilizing allo-468 

HSCT with ADC-based conditioning would provide a relevant preclinical platform on which to 469 

integrate in vivo studies of engraftment, GvHD and GvL effects and understand the underlying 470 

biology.  471 

In conclusion, the studies presented herein exemplify the promise of immunotherapy to provide 472 

safe, effective conditioning for HSCT. Importantly, our studies provide insights to the unique 473 

immunobiology of ADC-conditioned allo-HSCT and an experimental foundation on which 474 

further basic and translational investigations can be conducted. 475 

 476 

 477 

 478 

 479 

 480 
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METHODS 481 

Mice 482 

Mice were handled in accordance with an animal protocol approved by the Institutional Animal 483 

Care and Use Committee (IACUC) at Washington University School of Medicine. The following 484 

strains were used in our studies: C57BL6/J, BALB/cJ, DBA/2J, CB6F1/J (C57BL6/J x BALB/cJ 485 

F1), C57BL/6-Tg(UBC-GFP)30Scha/J (B6-GFP), CByJ.SJL(B6)-Ptprca/J (BALB-Ly5.1). 486 

IFNgR-/- mice were provided by Dr. Herbert Virgin (Department of Pathology and Immunology, 487 

Washington University). All mice were bred within specific-pathogen free colonies at 488 

Washington University School of Medicine or purchased from Jackson Laboratories (Bar 489 

Harbor, ME) and maintained on ad libitum water and standard chow (LabDiet 5053; Lab Supply, 490 

Fort Worth, TX). Age and gender-matched mice were used for all experiments, with all animals 491 

aged 6-12 weeks old; no selection was applied to assign mice to experimental treatment groups. 492 

For all experiments involving lethal irradiation, mice received trimethoprim-sulfamethoxazole 493 

(SulfaTrim, 5 mL per 250 mL drinking water) for two weeks beginning two days prior to 494 

irradiation. For retroorbital injections, mice were anesthetized with 3% isoflurane in O2 delivered 495 

by vaporizer at a flow rate of 1 L/min. For survival surgery procedures (skin grafting and 496 

osmotic pump implantation), mice were anesthetized via intraperitoneal injection of 80-100 497 

mg/kg ketamine plus 5-10 mg/kg xylazine. Prior to first incision, the surgical site was shaved, 498 

disinfected, and draped in sterile fashion. Skin closure was done using 9 mm autoclips and 499 

buprenorphine (0.1 mg/kg) was provided for post-operative analgesia. 500 

 501 

 502 
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Mouse tissue preparation 503 

Spleens, lymph nodes, or thymi harvested from euthanized mice were processed into single-cell 504 

suspensions by gentle homogenization with a syringe plunger through a 70 µm filter in PBS 505 

containing 0.5% BSA and 2 mM EDTA (Running buffer). Bone marrow was harvested from 506 

femurs and tibias by centrifugation as previously described60. Mouse peripheral blood samples 507 

were drawn from the facial vein using Goldenrod 5 mm animal lancets (Medipoint; Mineola, 508 

NY) and collected into K3EDTA-coated tubes (BD). Erythrocytes were removed from all mouse 509 

tissue specimens using ammonium chloride-potassium bicarbonate (ACK) lysis.  510 

Cell culture and in vitro assays 511 

Primary murine T cells were grown in R10 media - RPMI plus 10% fetal bovine serum (FBS; 512 

R&D Systems, Minneapolis, MN) supplemented with GlutaMAX (Gibco) and 513 

penicillin/streptomycin (Gibco) - at 37oC/5% CO2. For mouse NK cell cultures, R10 media was 514 

supplemented with 10 mM HEPES, 0.1 mM non-essential amino acids, 1 mM sodium pyruvate 515 

and 55 µM 2-mercaptoethanol (K10 medium). YAC-1 cells for NK cell cytotoxicity assays were 516 

obtained from ATCC, tested negative for Mycoplasma, and maintained in R10 media. Human 517 

peripheral blood mononuclear cells (PBMCs) were harvested from leukoreduction chambers by 518 

Ficoll density gradient centrifugation and cryopreserved. 519 

For ex vivo stimulation of primary mouse T cells, 1 x 105 T cells purified from spleen and lymph 520 

nodes with the EasySep Mouse T cell Isolation Kit (Stem Cell Technologies; Vancouver, BC, 521 

Canada) were cultured with 4 x 105 T-depleted splenocytes in 96-well round bottom plates in 522 

R10 media with 1 µg/mL αCD3. Supernatants were collected for cytokine analysis after 24 hours 523 

incubation, and cultured cells were analyzed for expansion by flow cytometry at 72 hours.  524 
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For primary NK cell assays, splenic NK cells were enriched to >80% purity using the EasySep 525 

Mouse NK Cell Isolation Kit (Stem Cell Technologies), and 1.0-2.5 x 104 NK cells were cultured 526 

in K10 media along with either IL-15 alone (1-100 ng/mL; BioLegend), or a cocktail of IL-12 527 

(10 ng/mL; BioLegend), IL-15 (10 ng/mL), and IL-18 (50 ng/mL; BioLegend)36. For 528 

cytotoxicity assays, purified NK cells were stimulated with 100 ng/mL IL-15 for 48 hours, 529 

washed twice to remove cytokines, then incubated for 4 hours at multiple effector-to-target ratios 530 

with a fixed number of YAC-1 target cells (2000 YAC-1 cells per well of a 96 well, round-531 

bottom plate) with or without baricitinib. YAC-1 cell death was assessed with Zombie viability 532 

dye staining and analyzed by flow cytometry.  533 

For colony forming unit (CFU) assays, murine whole bone marrow was resuspended at 10X final 534 

concentration in IMDM + 2% FBS with single doses or concentration series of ADC or control 535 

conjugate. Then, 300 µL of each suspension was diluted into 3 mL complete methylcellulose 536 

medium (R&D), vigorously vortexed, and 1.1 mL of the resulting methylcelluose suspension 537 

was plated in duplicate and incubated 12 days at 37oC. 538 

Complete blood counts (CBC) 539 

CBC analysis was performed using a Hemavet 950 analyzer (Drew Scientific). Total white blood 540 

cell (WBC) count plus differential, hematocrits (Hct), and platelet (PLT) counts were obtained. 541 

Reference ranges were as follows: WBC 1.8-10.7 x 103 cells per µL, Hct 35.1-45.4%, PLT 592-542 

2972 x 103 cells/µL. Absolute counts of circulating leukocyte subsets were calculated by 543 

multiplying the WBC by the frequency of each specific cell type as measured by flow cytometry.  544 

Flow cytometry 545 
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Flow cytometry was performed with a Beckman Coulter Gallios instrument equipped with 546 

Kaluza acquisition software. Post hoc compensation and data analysis were done using FlowJo 547 

version 10.7 (Treestar; Ashland, OR). All flow cytometry reagents are listed in Supplementary 548 

Table 1. For routine preparation of fresh, unfixed samples, single cell suspensions were stained 549 

with fluor-conjugated antibodies to surface antigens in 100 µL Running buffer at room 550 

temperature for 15-20 minutes. For staining with biotinylated antibodies, samples were first 551 

incubated with biotinylated antibody, washed, then stained with fluor-conjugated streptavidin 552 

plus any other fluor-conjugated antibodies as above. For viability staining of fresh samples, 7-553 

aminoactinomycin D (7-AAD; BioLegend, San Diego, CA) was added at 1 µg/mL immediately 554 

before analysis. For intracellular cytokine and cytotoxic granule staining, cells were stained with 555 

Zombie fixable viability dye (BioLegend; 1:400 final dilution) in PBS for 15 minutes, then 556 

stained 15 minutes for surface markers and fixed for 20 minutes with 4% paraformaldehyde 557 

(PFA) in PBS (BioLegend). Cells were then permeabilized with 0.5 % saponin in Running buffer 558 

and stained for intracellular markers. FoxP3 staining was done using the FoxP3/Transcription 559 

Factor Staining Buffer Set per the manufacturer’s instructions (eBioscience).  560 

Phosphoflow analysis 561 

For phospho-Stat1 analysis, whole blood from baricitinib- or vehicle-treated mice was stimulated 562 

for 15 minutes with 100 ng/mL murine IFNg at 37oC, then immediately fixed with 1 mL 563 

Lyse/Fix Buffer (BD) for 10 minutes at 37oC. For phospho-Stat3 analysis, cryopreserved human 564 

PBMC were thawed and rested overnight at 37oC in R10, stimulated with 100 ng/mL human IL-565 

6 for 15 minutes at 37oC in the presence of baricitinib or vehicle (0.1% DMSO), then fixed in 4% 566 

PFA in PBS. For phospho-Stat5 analysis, purified B6 mouse splenic NK cells were incubated for 567 
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30 minutes with 100 ng/mL IL-15 in K10 medium in the presence of baricitinib or vehicle, then 568 

fixed in 4% PFA. 569 

After stimulation and fixation, all samples were permeabilized in ice-cold Perm Buffer III (BD) 570 

and held at -20oC overnight. Samples were then washed thrice with Running buffer and stained 571 

for phospho-Stat molecules. For phospho-Stat1, samples were incubated 1 hour at room 572 

temperature with primary rabbit anti-phospho Stat1 (Y701, Cell Signaling Technology #9167, 573 

clone 58D6), then washed and stained 1 hour with Alexa Fluor 647-conjugated anti-rabbit 574 

secondary antibody (Cell Signaling Technology #4414). For phospho-Stat3, samples were 575 

stained with anti-human CD4 and anti-phospho Stat3 (Y705, BD Biosciences) for 1 hour at room 576 

temperature. For phospho-Stat5, samples were stained with anti-NK1.1 (BioLegend) and anti-577 

phospho Stat5 (Y694, BD Biosciences). 578 

Cytokine analysis 579 

Cytokine concentrations in culture supernatant or mouse plasma were measured with the 580 

LegendPLEX Inflammation Panel (13-plex) or the Mouse Th1 Panel (5-plex) per the 581 

manufacturer protocols (BioLegend). Quantification was done using LegendPLEX software v8.0 582 

for Windows. If a cytokine concentration was too low to be quantified, the sample was assigned 583 

the value of the lower limit of quantitation. For intracellular IFNg analysis of splenic NK cells, 584 

cells were cultured in K10 media with or without cytokine stimulation for 15 hours, with 5 585 

µg/mL Brefeldin A (BioLegend) added to each well for the last 2.5 hours. After this incubation 586 

period, cells were fixed, saponin-permeabilized, and stained as described above. 587 

Preparation of saporin antibody-drug conjugates (ADC) 588 
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Saporin conjugated to streptavidin (sAV-SAP; Advanced Targeting Systems, San Diego, CA) 589 

was used to indirectly couple biotinylated antibodies to saporin to generate the ADCs used in this 590 

study. The average saporin-to-streptavidin ratio was 2.4, yielding an effective molecular weight 591 

of 127 kDa. A total molecular weight of 287 kDa (127 kDa for sAV-SAP + 160 kDa for IgG) 592 

was used for conversions between molar and mass concentrations.  593 

Saporin-linked ADCs targeting murine CD45.2 (CD45-SAP) and cKit (cKit-SAP) were 594 

generated by incubating biotinylated anti-mouse CD45.2 (clone 104, BioLegend) or biotinylated 595 

anti-mouse cKit (clone 2B8, BioLegend) with sAV-SAP in a 1:1 molar ratio for 15 minutes at 596 

room temperature. Afterwards, ADCs were diluted to their final concentration in endotoxin-free 597 

PBS (Sigma-Millipore) and injected intravenously via the retroorbital sinus (100-150 µL per 598 

injection). Prior to ADC generation, sodium azide and endotoxin were removed from the 599 

biotinylated antibodies with Zeba desalting spin columns and High-Capacity Endotoxin Removal 600 

spin columns (ThermoFisher) per the manufacturer’s instructions, then filter-sterilized using an 601 

0.22 µm PES syringe filter. 602 

For control experiments in which free antibody and free sAV-SAP were administered together, 603 

non-interaction of these two components was ensured by using non-biotinylated antibodies and 604 

sAV-SAP whose biotin-binding sites were occupied by an irrelevant biotinylated 11-mer peptide 605 

(BLANK Streptavidin-SAP, Advanced Targeting Systems). For experiments in which free 606 

antibody or sAV-SAP were administered alone, the equivalent mass of each component alone in 607 

the ADC was administered to each mouse (i.e., the doses of CD45.2 antibody and sAV-SAP 608 

corresponding to a CD45-SAP dose of 75 µg would be 41.8 µg and 33.2 µg, respectively). To 609 

avoid interference by cKit-SAP, bone marrows analyzed by flow cytometry were stained for c-610 

Kit using clone ACK2, which does not compete for binding with clone 2B8. 611 
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Hematopoietic stem cell transplantation with ADC conditioning 612 

Mice were injected with CD45-SAP or cKit-SAP at doses indicated in each figure at 7 days pre-613 

transplant (d-7). In general, 3 mg/kg (75 µg) CD45-SAP, and 0.4 mg/kg or 2 mg/kg (10 or 50 µg, 614 

respectively) cKit-SAP were used. On transplant day (d0), mice received 10 x 106 whole donor 615 

bone marrow cells via the retroorbital injection. Mice conditioned with saporin-ADCs did not 616 

receive antibiotic prophylaxis. 617 

For serial transplantation experiments, mice received a single dose of lethal irradiation (1100 618 

cGy for B6 mice, 950 cGy for DBA/2 mice) from a Mark I Model 30 irradiator (J.L. Shepherd 619 

and Associates, 137Cs source, 73.69 cGy/min as tested on 1/1/2020) and transplanted with 10 x 620 

106 whole bone marrow cells from primary transplant recipients 8-16 hours post-irradiation.  621 

In vivo lymphocyte depletion 622 

Antibodies for in vivo T and NK cell depletion and isotype controls were obtained from BioXcell 623 

(West Lebanon, NH) in azide-free, low-endotoxin formulations confirmed to be murine 624 

pathogen-negative for (InVivoPlus grade). CD4+ and CD8+ T cell depletion was done using 625 

clones GK1.5 and YTS169.4, respectively, and NK cell depletion done using clone PK136. 626 

Mouse IgG2ak (clone C1.18.4) and rat IgG2bk (clone LTF-2) were used as isotype controls. All 627 

antibodies were administered intraperitoneally at 250 µg per dose following the schema for each 628 

experiment. Depletion of target cell populations was routinely confirmed by flow cytometry of 629 

peripheral blood immediately prior to HSCT; to avoid interference with depleting antibodies, 630 

CD4+ T cells were stained for flow cytometry with clone RM4-4, CD8+ T cells with clone 53-631 

6.7, and NK cells with a combination of CD3, CD49b (DX5) and NKp46. 632 
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Daily infusion with JAK inhibitors 633 

The selective Janus kinase 1 and 2 (JAK1/2) inhibitors baricitinib (LY3009104, INCB028050) 634 

and ruxolitinib (INCB18424) were obtained from MedChemExpress (Monmouth Junction, NJ). 635 

For subcutaneous administration, baricitinib was dissolved in 100% DMSO at 20 mg/mL and 636 

stored at -20oC. Immediately prior to injection, these DMSO stocks were thawed, diluted 1:10 in 637 

PBS, and injected at 200 µl/mouse subcutaneously (400 µg daily dose). For HSCT experiments, 638 

mice were treated with baricitinib or vehicle (10% DMSO in PBS) for a total of 25 days, 639 

beginning at d-3 relative to transplant and ending at d+21. 640 

Osmotic pump administration of JAK inhibitors 641 

ALZET subcutaneous osmotic pumps (Model 2004) were used to continuously deliver JAK1/2 642 

inhibitors to mice for 28 days at a rate of 0.25 µL/hour (6 µL/day). A vehicle of 50% dimethyl 643 

sulfoxide (DMSO)/50% polyethylene glycol 400 (PEG-400) was used for all experiments. 644 

JAK1/2 inhibitors were prepared at 2X concentration (133.3 mg/mL) in 100% DMSO then 645 

diluted to 1X with an equal volume of PEG-400 (66.7 mg/mL, 400 µg total daily dose). Prepared 646 

compounds were then loaded into osmotic pumps per the manufacturer’s instructions and 647 

surgically implanted in accordance with our IACUC-approved protocol. 648 

Skin grafting 649 

Surgical engraftment of donor ear skin to recipient mice was performed as described61. Briefly, 650 

donor BALB/cJ and DBA/2J mice were euthanized, and ear skin was harvested and held in ice-651 

cold PBS in preparation for transplant. Skin graft recipients were DBA/2J mice that either 652 

successfully engrafted with BALB-Ly5.1 bone marrow (BALB-DBA mixed chimeras) or those 653 
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that failed to engraft. /mice mice were prepped for survival surgery as described above and had a 654 

small patch of dorsal skin resected and replaced with donor ear skin. Recipients were then 655 

bandaged, single-housed, and monitored for 4 days to ensure the bandage and graft bed remained 656 

undisturbed. Bandages were then removed, and graft recipients monitored daily for signs of 657 

rejection (scabbing, wound contraction). 658 

Graft-versus-host alloreactivity model 659 

A parent-to-F1 adoptive transfer model was used to study T cell alloreactivity in vivo, as 660 

previously described46. In this model, irradiated CB6F1 mice receiving allogeneic B6 661 

splenocytes develop immune-mediated bone marrow aplasia, with lethality occurring 662 

approximately 3 weeks post-T cell infusion. Recipients were conditioned either with CD45-SAP 663 

7 days before adoptive transfer, or with 500 cGy irradiation delivered 8-16 hours pre-adoptive 664 

transfer. After conditioning, recipients were infused with 25 x 106 splenocytes from B6 mice. As 665 

negative controls, irradiated CB6F1 mice were treated with CB6F1 (syngeneic) splenocytes, and 666 

non-conditioned CB6F1 mice were treated with B6 splenocytes. Clinical scoring of mice was 667 

done based on a 10-point scale (0-2 points each for posture, activity, fur ruffling, weight loss, 668 

and skin lesions), with higher scores indicating worse disease as previously described62. No mice 669 

in these studies received antibiotic prophylaxis. 670 

In vivo mixed leukocyte reactions (MLR) 671 

Recipient mice were infused with 2-3 x 106 purified donor T cells that were labeled with 5 µM 672 

CFSE (BioLegend) as previously described63. Recipients were euthanized at 72 h post-T cell 673 

infusion and splenocytes analyzed for CFSE dilution of the infused donor T cells. 674 

Histopathology 675 
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Femurs (for bone marrow histology) were preserved in neutral buffered formalin (PBS plus 3.7% 676 

formaldehyde) and incubated at room temperature with gentle rocking for at least 48 hours. 677 

Fixed samples were submitted to the Washington University Department of Comparative 678 

Medicine Animal Diagnostic Lab for decalcification and preparation of formalin-fixed paraffin 679 

embedded sections and staining with hematoxylin and eosin. A trained veterinary pathologist 680 

who was blinded to the experimental treatments provided descriptive reports of any pathological 681 

findings. 682 

Data analysis and statistics 683 

Sample size determinations and analysis parameters were based on general guidelines for 684 

laboratory animal research64. Data for all experiments were compiled and statistically analyzed 685 

using GraphPad Prism version 8.0 for Mac. IC50 values for cytotoxicity studies were calculated 686 

by curve-fitting the dose response data to a three- or four-variable inhibition model. The Shapiro-687 

Wilk test for normality was used to assess conformity of each dataset to a normal distribution. 688 

For comparison of two normally distributed datasets, unpaired, two-tailed Student’s t tests with 689 

Welch’s correction (no assumption of equal variance between groups) were used; if either 690 

dataset was not normally distributed, the Mann-Whitney U test was used instead. Survival 691 

analysis was done with the Mantel-Cox log-rank test. For comparisons of CBC values with the 692 

lower reference limit, a one-sample t test was used. The criterion for statistical significance for 693 

all comparisons was p £ 0.05.  694 

 695 

 696 

 697 
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FIGURE LEGENDS 963 

Figure 1. CD45-SAP and cKit-SAP are similarly effective conditioning agents for syngeneic HSCT. 964 
(a) Inhibition of B6 bone marrow colony formation in vitro by ADCs or control conjugates. Mean colony 965 
counts from one representative of three experiments are shown. (b) In vivo depletion of bone marrow 966 
CD150+CD48- LSK cells (HSC) and colony forming units (CFU) 7 days post-infusion with the indicated 967 
conjugates. Mice were pooled from 2-4 experiments; please note that the same cohort of untreated mice 968 
was used to compare with the CD45-SAP and cKit-SAP treatment groups. (c and d) Schema and results 969 
for syngeneic HSCT in mice conditioned with the indicated conjugates. Donor chimerism overall and for 970 
T, B, and myeloid (Gr1+ and/or CD11b+) lineages (c) and CBCs (d) are displayed. Mice were pooled from 971 
2-3 experiments. Overall donor chimerism between active and inactive ADC was significantly different at 972 
all timepoints (p < 0.0001 for CD45-SAP vs. CD45 + free SAP; p < 0.001 for cKit-SAP 10 µg vs. cKit + 973 
free SAP 10 µg). (e) Secondary HSCT using whole marrow from B6-GFPàB6 primary recipients that 974 
were conditioned with the indicated ADCs, analyzed at 4 months post-transplant. The %GFP+ of HSCs 975 
infused to the secondary recipients is shown; mice were pooled from 2 experiments. Data points and error 976 
bars represent mean ± SEM. For statistical comparisons, ns = not significant, * = p<0.05, ** = p<0.01, 977 
*** = p<0.001, **** = p<0.0001.  978 

Figure 2. ab T cell depletion in CD45-SAP conditioned mice permits engraftment in miHA- and 979 
MHC-mismatched allo-HSCT. (a) Schema for miHA- and MHC-mismatched allo-HSCT models 980 
utilizing CD4+ and CD8+ T cell depletion (TCD) during the peritransplant period. (b and c) Peripheral 981 
blood donor chimerism for individual mice in the miHA-mismatched (b) and MHC-mismatched 982 
alloHSCT models (c). Overall donor chimerism in CD4/CD8 TCD mice was significantly higher than 983 
mice receiving isotype control (miHA-mismatched model: p < 0.0001 all timepoints; MHC-mismatched 984 
model: p < 0.0001 month 2, p < 0.01 all other timepoints). Data point marked with “X” indicates mouse 985 
euthanized for severe head tilt unrelated to the experimental treatment. (d and e) Serial CBCs for miHA- 986 
(d) and MHC-mismatched (e) models. Data points and error bars in panels (d) and (e) represent mean ± 987 
SEM. For statistical comparisons: ns = not significant, * = p<0.05, ** = p<0.01, *** = p<0.001, **** = 988 
p<0.0001.  989 

Figure 3. The selective JAK1/2 inhibitor baricitinib permits engraftment in CD45-SAP conditioned 990 
mice. (a) Schema for baricitinib and CD45-SAP treatment in the miHA- and MHC-mismatched allo-991 
HSCT models. (b and c) Peripheral blood donor chimerism for individual mice in the miHA-mismatched 992 
(b) and MHC-mismatched (c) models. Differences between baricitinib and vehicle groups were 993 
statistically significant at all timepoints in the miHA model (p < 0.001 at month 3, p < 0.01 all other 994 
timepoints) and at month 1 only in the MHC-mismatched model (p < 0.01). (d) Schema and results for 995 
MHC-mismatched HSCT combining CD45-SAP, daily baricitinib, and pre-transplant TCD. Differences 996 
between baricitinib and vehicle groups were statistically significant at all timepoints (p < 0.05 months 1-997 
2, p < 0.01 months 3-6). Data point marked with “X” indicates mouse euthanized early to assess rapid 998 
loss of donor engraftment. (e) Schema and results for MHC-mismatched HSCT combining CD45-SAP 999 
conditioning with continuously-infused JAK1/2 inhibitors. Differences between baricitinib and vehicle 1000 
groups were significant at all timepoints (p < 0.001 months 1-4; p < 0.01 months 5-6); differences 1001 
between ruxolitinib and vehicle groups were significant at months 1 and 2 (p < 0.0001 and p < 0.001, 1002 
respectively). Data point marked with “X” indicates mouse death one week prior to collection of final 1003 
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timepoint. Insets represent the numbers of successfully engrafted mice at t = 6 months. For statistical 1004 
comparisons: ns = not significant, * = p<0.05, ** = p<0.01, *** = p<0.001, **** = p<0.0001.  1005 

Figure 4. Baricitinib suppresses T cell function and viability, and minimally impacts syngeneic 1006 
HSCT. (a) Schema and results for syngeneic HSCT model in which recipients were conditioned with 1007 
CD45-SAP or inactive ADC with or without daily baricitinib injections. (b) Donor chimerism in spleen 1008 
and bone marrow of mice from panel (a). (c) In vitro expansion of aCD3-stimulated (1 µg/mL, 72 hours), 1009 
CFSE-labeled B6 T cells in the presence of varying concentrations of baricitinib. (d) Proliferation and 1010 
viability of cultures in panel (c). (E) Cytokines present in supernatants collected from cultures described 1011 
in panel (c) after 24 hours incubation. For panels (c-e), data from three technical replicates are shown 1012 
from one representative of four experiments. For all panels, data points and error bars represent mean ± 1013 
SEM. For statistical comparisons: ns = not significant, * = p<0.05, ** = p<0.01, *** = p<0.001, **** = 1014 
p<0.0001.  1015 

Figure 5. Baricitinib overcomes NK cell-mediated rejection by impairing NK cell survival and 1016 
effector function. (a) Schema and results for parent-to-F1 HSCT model to study baricitinib effect on NK-1017 
mediated rejection. Overall peripheral blood donor chimerism was significantly higher for the baricitinib 1018 
and aNK1.1 groups compared to vehicle at all timepoints (baricitinib vs. vehicle: p < 0.001 months 1, 3 1019 
and 4, p < 0.0001 month 2; aNK1.1 vs. vehicle: p < 0.05 months 1-3, p < 0.01 month 4). (b) Peripheral 1020 
blood NK cell frequencies of recipients in panel (a) immediately before HSCT. (c) NK cell counts by 1021 
organ in B6 mice receiving four once-daily doses baricitinib or vehicle. (d-f) Functional assays of IL-15-1022 
stimulated B6 splenic NK cells incubated with baricitinib or vehicle: IFNg production and survival after 1023 
15 hours (d), expansion after 72 hours (e), and cytolytic enzyme expression after 24 hours (f). (g) YAC-1 1024 
killing by NK cells primed with IL-15 for 48 hours without baricitinib, then washed and plated with target 1025 
cells for 4 hours with baricitinib or vehicle. (h) Stat5 phosphorylation in NK cells after IL-15 stimulation 1026 
with baricitinib or vehicle present. For panels (d-h), two (h) or three (d-g) technical replicates from one of 1027 
three experiments are shown; for panel (f), inset numbers are the percentage of events in each quadrant. 1028 
Data points and error bars represent mean ± SEM. For statistical comparisons: ns = not significant, * = p< 1029 
0.05, ** = p<0.01, *** = p<0.001, and **** = p<0.0001.  1030 

Figure 6. CD45-SAP conditioning does not promote graft-versus-host alloreactivity. (a) Schema for 1031 
parent-to-F1 adoptive transfer model, with sublethal irradiation or CD45-SAP conditioning administered 1032 
with the usual timing with respect to HSCT. Treatment groups are color-coded throughout the figure per 1033 
the indicated legend. (b) Clinical outcomes for mice treated as per panel (a); “X” indicates death or 1034 
euthanasia and dotted lines indicate euthanasia thresholds. (c) CBCs at 21 days post-splenocyte infusion. 1035 
(d) Plasma inflammatory cytokine concentrations 7 days post-splenocyte infusion. (e) Circulating donor T 1036 
cells at days 7 and 21 post-splenocyte infusion. (f and g) Flow cytometry (f; gated on 7-AAD-Lineage- 1037 
cells) and histology (g) of bone marrow from a CD45-SAP conditioned mouse 56 days after allogeneic 1038 
splenocyte infusion compared with an irradiated mouse that succumbed at day 21. For clarity, weight 1039 
changes shown in (b) are from a representative sample of five mice per group; for the other plots, all mice 1040 
analyzed over 2 or 3 independent experiments are included. Data points and error bars represent mean ± 1041 
SEM. For statistical comparisons: ns = not significant, * = p<0.05, ** = p<0.01, *** = p<0.001, **** = 1042 
p<0.0001.  1043 
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Figure 7. Irradiation, but not CD45-SAP, promotes alloreactive T cell expansion, effector function, 1044 
and bone marrow infiltration. (a) Absolute counts of donor-derived (H-2Kb+/d-) CD4+ and CD8+ T cells 1045 
in spleens and bone marrows of CB6F1 mice conditioned with 500 cGy total body irradiation (TBI) or 1046 
CD45-SAP at 7 days post-infusion of allogeneic B6 splenocytes. (b) Cell surface phenotyping of donor T 1047 
cells harvested from spleens of TBI- versus ADC-conditioned mice. (c) Intracellular staining of donor T 1048 
cells harvested from spleens of TBI-versus ADC-conditioned mice for CD8+ T cell cytolytic granule 1049 
enzymes. (d) Cell surface phenotyping of the recipient (H-2Kb+/d+) APC compartment in spleens of TBI- 1050 
versus ADC-conditioned mice. For panels (b) and (c), inset numbers indicate the percent of events in each 1051 
quadrant; for (d), inset numbers are MFIs. FACS plots are from one representative mouse obtained across 1052 
2 (CD45-SAP) or 3 (500 cGy) experiments; data points and error bars represent mean ± SEM. For 1053 
statistical comparisons: ns = not significant, * = p<0.05, ** = p<0.01, *** = p<0.001, **** = p<0.0001. 1054 

 1055 
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FIGURES AND LEGENDS 

 
Figure 1. CD45-SAP and cKit-SAP are similarly effective conditioning agents for syngeneic 
HSCT. (a) Inhibition of B6 bone marrow colony formation in vitro by ADCs or control 
conjugates. Mean colony counts from one representative of three experiments are shown. (b) In 
vivo depletion of bone marrow CD150+CD48- LSK cells (HSC) and colony forming units (CFU) 
7 days post-infusion with the indicated conjugates. Mice were pooled from 2-4 experiments; 
please note that the same cohort of untreated mice was used to compare with the CD45-SAP and 
cKit-SAP treatment groups. (c and d) Schema and results for syngeneic HSCT in mice 
conditioned with the indicated conjugates. Donor chimerism overall and for T, B, and myeloid 
(Gr1+ and/or CD11b+) lineages (c) and CBCs (d) are displayed. Mice were pooled from 2-3 
experiments. Overall donor chimerism between active and inactive ADC was significantly 
different at all timepoints (p < 0.0001 for CD45-SAP vs. CD45 + free SAP; p < 0.001 for cKit-
SAP 10 µg vs. cKit + free SAP 10 µg). (e) Secondary HSCT using whole marrow from B6-
GFPàB6 primary recipients that were conditioned with the indicated ADCs, analyzed at 4 
months post-transplant. The %GFP+ of HSCs infused to the secondary recipients is shown; mice 
were pooled from 2 experiments. Data points and error bars represent mean ± SEM. For 
statistical comparisons, ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p <0.001, and 
**** = p <0.0001.  
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Figure 2. ab T cell depletion in CD45-SAP conditioned mice permits engraftment in miHA- 
and MHC-mismatched allo-HSCT. (a) Schema for miHA- and MHC-mismatched allo-HSCT 
models utilizing CD4+ and CD8+ T cell depletion (TCD) during the peritransplant period. (b and 
c) Peripheral blood donor chimerism for individual mice in the miHA-mismatched (b) and 
MHC-mismatched alloHSCT models (c). Overall donor chimerism in CD4/CD8 TCD mice was 
significantly higher than mice receiving isotype control (miHA-mismatched model: p < 0.0001 
all timepoints; MHC-mismatched model: p < 0.0001 month 2, p < 0.01 all other timepoints). 
Data point marked with “X” indicates mouse euthanized for severe head tilt unrelated to the 
experimental treatment. (d and e) Serial CBCs for miHA- (d) and MHC-mismatched (e) models. 
Data points and error bars in panels (d) and (e) represent mean ± SEM. For statistical 
comparisons: ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p <0.001, **** = p < 
0.0001.  
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Figure 3. The selective JAK1/2 inhibitor baricitinib permits engraftment in CD45-SAP 
conditioned mice. (a) Schema for baricitinib and CD45-SAP treatment in the miHA- and MHC-
mismatched allo-HSCT models. (b and c) Peripheral blood donor chimerism for individual mice 
in the miHA-mismatched (b) and MHC-mismatched (c) models. Differences between baricitinib 
and vehicle groups were statistically significant at all timepoints in the miHA model (p < 0.001 
at month 3, p < 0.01 all other timepoints) and at month 1 only in the MHC-mismatched model (p 
< 0.01). (d) Schema and results for MHC-mismatched HSCT combining CD45-SAP, daily 
baricitinib, and pre-transplant TCD. Differences between baricitinib and vehicle groups were 
statistically significant at all timepoints (p < 0.05 months 1-2, p < 0.01 months 3-6). Data point 
marked with “X” indicates mouse euthanized early to assess rapid loss of donor engraftment. (e) 
Schema and results for MHC-mismatched HSCT combining CD45-SAP conditioning with 
continuously-infused JAK1/2 inhibitors. Differences between baricitinib and vehicle groups were 
significant at all timepoints (p < 0.001 months 1-4; p < 0.01 months 5-6); differences between 
ruxolitinib and vehicle groups were significant at months 1 and 2 (p < 0.0001 and p < 0.001, 
respectively). Data point marked with “X” indicates mouse death one week prior to collection of 
final timepoint. Insets represent the numbers of successfully engrafted mice at t = 6 months. For 
statistical comparisons: ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p <0.001, **** = 
p <0.0001.  
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Figure 4. Baricitinib suppresses T cell function and viability, and minimally impacts 
syngeneic HSCT. (a) Schema and results for syngeneic HSCT model in which recipients were 
conditioned with CD45-SAP or inactive ADC with or without daily baricitinib injections. (b) 
Donor chimerism in spleen and bone marrow of mice from panel (a). (c) In vitro expansion of 
aCD3-stimulated (1 µg/mL, 72 hours), CFSE-labeled B6 T cells in the presence of varying 
concentrations of baricitinib. (d) Proliferation and viability of cultures in panel (c). (E) 
Cytokines present in supernatants collected from cultures described in panel (c) after 24 hours 
incubation. For panels (c-e), data from three technical replicates are shown from one 
representative of four experiments. For all panels, data points and error bars represent mean ± 
SEM. For statistical comparisons: ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p 
<0.001, and **** = p <0.0001.  
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Figure 5. Baricitinib overcomes NK cell-mediated rejection by impairing NK cell survival 
and effector function. (a) Schema and results for parent-to-F1 HSCT model to study baricitinib 
effect on NK-mediated rejection. Overall peripheral blood donor chimerism was significantly 
higher for baricitinib and aNK1.1 groups compared to vehicle at all timepoints (baricitinib vs. 
vehicle: p < 0.001 months 1, 3 and 4, p < 0.0001 month 2; aNK1.1 vs. vehicle: p < 0.05 months 
1-3, p < 0.01 month 4). (b) Peripheral blood NK cell frequencies of recipients in panel (a) 
immediately before HSCT. (c) NK cell counts by organ in B6 mice receiving four once-daily 
doses baricitinib or vehicle. (d-f) Functional assays of IL-15-stimulated B6 splenic NK cells 
incubated with baricitinib or vehicle: IFNg production and survival after 15 hours (d), expansion 
after 72 hours (e), and cytolytic enzyme expression after 24 hours (f). (g) YAC-1 killing by NK 
cells primed with IL-15 for 48 hours without baricitinib, then washed and plated with target cells 
for 4 hours with baricitinib or vehicle. (h) Stat5 phosphorylation in NK cells after IL-15 
stimulation with baricitinib or vehicle present. For panels (d-h), two (h) or three (d-g) technical 
replicates from one of three experiments are shown; for panel (f), inset numbers are the 
percentage of events in each quadrant. Data points and error bars represent mean ± SEM. For 
statistical comparisons: ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p <0.001, and 
**** = p <0.0001.  
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Figure 6. CD45-SAP conditioning does not promote graft-versus-host alloreactivity. (a) 
Schema for parent-to-F1 adoptive transfer model, with sublethal irradiation or CD45-SAP 
conditioning administered with the usual timing with respect to HSCT. Treatment groups are 
color-coded throughout the figure per the indicated legend. (b) Clinical outcomes for mice 
treated as per panel (a); “X” indicates death or euthanasia and dotted lines indicate euthanasia 
thresholds. (c) CBCs at 21 days post-splenocyte infusion. (d) Plasma inflammatory cytokine 
concentrations 7 days post-splenocyte infusion. (e) Circulating donor T cells at days 7 and 21 
post-splenocyte infusion. (f and g) Flow cytometry (f; gated on 7-AAD-Lineage- cells) and 
histology (g) of bone marrow from a CD45-SAP conditioned mouse 56 days after allogeneic 
splenocyte infusion compared with an irradiated mouse that succumbed at day 21. For clarity, 
weight changes shown in (b) are from a representative sample of five mice per group; for the 
other plots, all mice analyzed over 2 or 3 independent experiments are included. Data points and 
error bars represent mean ± SEM. For statistical comparisons: ns = not significant, * = p < 0.05, 
** = p < 0.01, *** = p <0.001, and **** = p <0.0001.  
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Figure 7. Irradiation, but not CD45-SAP, promotes alloreactive T cell expansion, effector 
function, and bone marrow infiltration. (a) Absolute counts of donor-derived (H-2Kb+/d-) 
CD4+ and CD8+ T cells in spleens and bone marrows of CB6F1 mice conditioned with 500 cGy 
total body irradiation (TBI) or CD45-SAP at 7 days post-infusion of allogeneic B6 splenocytes. 
(b) Cell surface phenotyping of donor T cells harvested from spleens of TBI- versus ADC-
conditioned mice. (c) Intracellular staining of donor T cells harvested from spleens of TBI-versus 
ADC-conditioned mice for CD8+ T cell cytolytic granule enzymes. (d) Cell surface phenotyping 
of the recipient (H-2Kb+/d+) APC compartment in spleens of TBI- versus ADC-conditioned mice. 
For panels (b) and (c), inset numbers indicate the percent of events in each quadrant; for (d), 
inset numbers are MFIs. FACS plots are from one representative mouse obtained across 2 
(CD45-SAP) or 3 (500 cGy) experiments; data points and error bars represent mean ± SEM. For 
statistical comparisons: ns = not significant, * = p < 0.05, ** = p < 0.01, *** = p <0.001, and 
**** = p <0.0001. 
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