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Supplementary methods 1 

Cell lines. 2 

Human AML cell lines (HEL, MOLM-13, U937, THP-1 and NB4) were cultured in 3 

RPMI-1640 (Hyclone, South Logan, UT, USA) with 10% fetal bovine serum (FBS; 4 

Hyclone). Human stromal cells (HS-5) and HEK293T were cultured in DMEM 5 

(Hyclone) containing 10% FBS (Hyclone). All cell lines were obtained from Procell 6 

Life Science&Technology (Wuhan, China) or Beyotime (Shanghai, China) with 7 

authentication and maintained at 37°C with 5% CO2. 8 

Primary human AML cell culture. 9 

Primary human AML cells were cultured in StemSpan SFEM (Stem Cell Technologies, 10 

Vancouver, BC, Canada) supplemented with 20 ng/ml rhIL-3 (PeproTech), 100 ng/ml 11 

rhFlt3L (PeproTech), 50 ng/ml rhTPO (PeproTech), 100 ng/ml rhSCF (PeproTech), 1% 12 

penicillin–streptomycin (Beyotime) and 2 mM glutamine (Sigma, St. Louis, MO, USA). 13 

Cells were maintained at 37°C with 5% CO2. 14 

Stress treatments. 15 

For 5-FU challenge, mice were injected intraperitoneally (i.p.) with a single dose of 150 16 

mg/kg 5-FU (Sigma) and analyzed by flow cytometry at day 9 after injection. For 17 

sublethal irradiation, mice were exposed to 5.0 Gy total body irradiation at Irradiation 18 

Center of Third Military Medical University and tested by flow cytometry at day 13 19 

after IR. 20 

Transplantation assays. 21 

The competitive transplantation assays were conducted by intravenously transplanting 22 
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BM cells (1×106) or sorted LT-HSCs (1×103) from Tespa1+/+ and Tespa1-/- mice, 23 

together with CD45.1+ BM cells (1×106), into lethally irradiated (10.0 Gy) CD45.1 24 

recipients. The secondary transplantation assays were performed by injecting BM cells 25 

(1×106) from primary recipients at 16 weeks into new lethally irradiated (10.0 Gy) 26 

CD45.1 recipients. PB chimerism was evaluated every 4 weeks and BM chimerism was 27 

analyzed at 16 weeks after transplantation. For reciprocal transplantation, experiments 28 

were performed as we previously reported. For homing assay, sorted LSKs (5×104) 29 

from Tespa1+/+ and Tespa1-/- mice were transplanted into CD45.1 recipients receiving 30 

lethal irradiation (10.0 Gy) and homing efficiency was analyzed by flow cytometry at 31 

16 hours after transplantation. 32 

Duolink proximity ligation assay (PLA). 33 

Duolink PLA was conducted using the Duolink In Situ Red Starter Kit (Sigma) 34 

following the manufacturer’s instructions. In brief, LSKs sorted from Tespa1+/+ and 35 

Tespa1-/- mice after 5-FU or IR treatment were spun onto slides. Cells were fixed, 36 

permeabilized, blocked and then incubated with anti-Tespa1 (Invitrogen, Carlsbad, CA, 37 

USA) and anti-CSN6 (Santa Cruz, Dallas, TX, USA) at 4°C overnight. After washing 38 

twice, slides were stained with PLA probe at 37°C for 60 min, ligated with ligase at 39 

37°C for 30 min, and amplified with polymerase at 37°C for 100 min. After staining 40 

with 4',6-diamidino-2-phenylindole (DAPI; Sigma), slides were sealed using medium 41 

and imaged using a confocal microscope (LSM780; Carl Zeiss, Jena, Germany). 42 

Detailed information of antibodies is provided in Supplementary Table S1. 43 

Immunofluorescence. 44 
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LSKs were sorted from Tespa1+/+ and Tespa1-/- mice after 5-FU or IR treatment and 45 

spun onto slides. Then, cells were fixed with 4% paraformaldehyde for 15 min, 46 

permeabilized with 0.5% Triton X-100 for 15 min. After blocking, cells were incubated 47 

with anti-Tespa1 (Invitrogen) and anti-CSN6 (Santa Cruz) antibodies at 4°C overnight, 48 

and then stained with fluorochrome-conjugated secondary antibodies (Invitrogen) at 49 

room temperature (RT) for 60 min. Finally, sample imaging was performed using a 50 

Zeiss LSM780 confocal microscope (Carl Zeiss). Detailed information of antibodies is 51 

provided in Supplementary Table S1.   52 

Western blot and co-immunoprecipitation analysis. 53 

For Western blot analysis, cells were washed with phosphate buffered saline (PBS) and 54 

then lysed by RIPA buffer (Beyotime). Cell lysates were fractionated using 10% SDS-55 

PAGE (EpiZyme, Shanghai, China) and transferred onto the PVDF membranes (Merck 56 

Millipore, Burlington, MA, USA). After blocking, the membranes were incubated with 57 

anti-Tespa1 (Invitrogen) or anti-GAPDH (Beyotime) overnight 4°C, followed by 58 

incubation with HRP-conjugated secondary antibodies (Beyotime) at 37°C for 1 hour. 59 

Finally, all bands were detected using Pierce ECL Western Blotting Substrate (Thermo 60 

Fisher Scientific, Waltham, MA, USA) or BeyoECL Star (Beyotime). 61 

For immunoprecipitation analysis, Lin- c-Kit+ cells sorted from Tespa1+/+ and 62 

Tespa1-/- mice upon 5-FU and IR exposure were extracted by RIPA buffer (Beyotime). 63 

Then, cell lysates were incubated with indicated antibodies pre-coupled to protein G 64 

magnetic beads (Invitrogen). After washing and eluting, proteins were collected for 65 

Western blot analysis. The host species of antibodies used for immunoprecipitation 66 
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were different from those of primary antibodies used for Western blot to avoid the 67 

interference from the heavy chain and light chain. Detailed information of antibodies is 68 

provided in Supplementary Table S1. 69 

RNA extraction and qPCR analysis. 70 

Total RNA extraction was performed using the RNA queous-Micro Kit (Invitrogen) 71 

according to the manufacturer’s protocols. RNA was reversely transcribed to cDNA 72 

using the PrimeScript RT Reagent Kit (TaKaRa, Tokyo, Japan) and then subjected to 73 

PCR analysis using the SYBR Premix Ex Taq II Kit (TaKaRa). The relative expression 74 

of each gene was normalized to Gapdh and determined by 2-ΔΔCt methods. Detailed 75 

information of primer sequences is provided in Supplementary Table S2. 76 

RNA-seq and data analysis. 77 

RNA was purified from Tespa1+/+ and Tespa1-/- LSKs at day 9 after 5-FU treatment or 78 

at day 13 upon IR exposure. Subsequently, RNA was submitted to Sinotech Genomics 79 

Co., Ltd (Shanghai, China) to perform RNA-seq. Fold change >1.5 and P value < 0.05 80 

was used to define differential expressed genes. Heatmaps and volcano plots were 81 

visualized using R package ComplexHeatmap and EnhancedVolcano, respectively. 82 

GSEA was conducted using GSEA_4.0.3 software.  83 

Serial replating assay. 84 

Pre-leukemic cells were seeded in MethoCultTM M3434 (Stem Cell Technologies) at 85 

the density of 1×103 cells per well. After incubation at 37°C for 7 days, colonies were 86 

counted and harvested for replating in a new medium for another 7 days.  87 

Public database analysis. 88 
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The expression of TESPA1 in AML samples and normal human controls were analyzed 89 

using TCGA database and GEO dataset (GSE300029). The scRNA-seq data of AML 90 

cells were obtained from the Atlas of blood cells (http://abc.sklehabc.com/) under the 91 

accession no. EGAD00001008185. ROC curve was calculated using R package pROC. 92 

The data about TESPA1 expression in AML patients with remission or relapse were 93 

obtained from the Vizome database (http://www.vizome.org/). Kaplan-Meier survival 94 

analysis of AML patients was performed using the data from GEO database 95 

(GSE12417).  96 

Code availability. 97 

The code used for R analysis are available from the corresponding author on reasonable 98 

request.  99 

 100 

 101 

 102 
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Supplementary Tables 111 

Table S1. Antibodies used in flow cytometry, duolink proximity ligation, 112 

immunofluorescence, Western blot and immunoprecipitation  113 

Table S2. Primer sequences for mRNA expression and shRNA sequences for TESPA1 114 

knockdown 115 

 116 
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 133 

Supplementary Figure S1. The effect of Thymocyte-expressed, positive selection-134 

associated 1 (Tespa1) deletion on hematopoiesis in mice under steady-state. 135 

(A) Tespa1 expression profile obtained from the BioGPS dataset (http://biogps.org/). 136 

(B) Relative expression levels of Tespa1 mRNA in different hematopoietic cell subsets 137 

sorted from normal wild-type (WT) mice were detected by quantitative real-time PCR 138 

(qPCR) (n = 3). Long-term HSC (LT-HSC), Lin- Sca1+ c-Kit+ CD34- Flk2-; short-term 139 

HSC (ST-HSC), Lin- Sca1+ c-Kit+ CD34+ Flk2-; multipotent progenitor (MPP), Lin- 140 

Sca1+ c-Kit+ CD34+ Flk2+; LSK, Lin- Sca1+ c-Kit+; granulocyte/macrophage progenitor 141 

(GMP), Lin- CD127- Sca1- c-Kit+ CD16/32+ CD34+; megakaryocyte/erythroid 142 

progenitor (MEP), Lin- CD127- Sca1- c-Kit+ CD16/32- CD34-; common myeloid 143 
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progenitor (CMP), Lin- CD127- Sca1- c-Kit+ CD16/32- CD34+; common lymphoid 144 

progenitor (CLP), Lin- CD127+ Sca1med c-Kitmed; Lin+, Lineage+. (C) Bone marrow 145 

(BM) cellularity of Tespa1+/+ and Tespa1-/- mice at steady-state (n = 5). (D) Peripheral 146 

blood (PB) counts in Tespa1+/+ and Tespa1-/- mice at a steady state (n = 15-22). WBC, 147 

white blood cell. RBC, red blood cell. PLT, platelet. (E) Flow cytometric analysis of 148 

the percentages of myeloid progenitors (MPs), LSKs, LT-HSCs, ST-HSCs, MPPs, and 149 

signaling lymphocytic activation molecule (SLAM)-HSCs (Lin- Sca1+ c-Kit+ CD150+ 150 

CD48-) in the BM of Tespa1+/+ and Tespa1-/- mice at steady-state (n = 5). (F) The 151 

relative percentages of lineage-committed progenitor cells (GMPs, MEPs, CMPs and 152 

CLPs) and mature cells (T cells, B cells and myeloid cells) in the BM of Tespa1+/+ and 153 

Tespa1-/- mice at steady-state (n = 5). *P < 0.05.  154 

 155 

 156 

 157 

 158 

 159 

 160 

 161 

 162 

 163 

 164 

 165 
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 166 

Supplementary Figure S2. Tespa1 deficiency promotes hematopoietic recovery in 167 

mice after stresses. 168 

(A, B) Flow cytometric analysis of the percentages of indicated populations in the BM 169 
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of Tespa1+/+ and Tespa1-/- mice (A) at day 9 following 5-fluorouracil (5-FU) injection 170 

or (B) at day 13 after irradiation (IR) exposure (n = 5). (C) The numbers (two femurs 171 

and tibias) of indicated populations in the BM of Tespa1+/+ and Tespa1-/- mice at day 172 

13 after IR exposure (n = 5). (D, E) The counts of WBC and PLT in the PB of Tespa1+/+ 173 

and Tespa1-/- mice at the indicated time points following (D) 5-FU injection or (E) IR 174 

exposure (n = 5-11). (F, G) The percentages and numbers (two femurs and tibias) of 175 

lineage-committed progenitor cells in Tespa1+/+ and Tespa1-/- BM (F) at day 9 176 

following 5-FU injection or (G) at day 13 after IR exposure (n = 5). *P < 0.05, **P < 177 

0.01. 178 

 179 

 180 

 181 
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 192 

Supplementary Figure S3. Tespa1 ablation leads to reduced HSC pools in middle 193 

aged mice. 194 

(A) The numbers (two femurs and tibias) of BM cells of 12-month (m)-old Tespa1+/+ 195 

and Tespa1-/- mice (n = 5). (B) Flow cytometric analysis of the percentages of 196 

hematopoietic stem and progenitor cells (HSPCs) in the BM of 12-month-old Tespa1+/+ 197 

and Tespa1-/- mice (n = 5). (C) The numbers (two femurs and tibias) of indicated 198 

populations in the BM of 12-month (m)-old Tespa1+/+ and Tespa1-/- mice (n = 5). (D) 199 

Flow cytometric analysis of the percentages and numbers (two femurs and tibias) of 200 

lineage-committed progenitor cells in the BM of 12-month-old Tespa1+/+ and Tespa1-201 

/- mice (n = 5). *P < 0.05, **P < 0.01. 202 

 203 

 204 

 205 

 206 
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 207 

Supplementary Figure S4. Tespa1 maintains long-term HSC self-renewal ability. 208 

(A) Schematic for competitive BM transplantation (BMT) experiment. (B) 209 

Representative flow cytometric plots showing the percentages of donor-derived cells in 210 
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recipients’ PB at the indicated time points after first and second BMT. (C) The 211 

percentages of donor-derived T cells, B cells, and myeloid cells in PB of recipient mice 212 

at 16 weeks after (left) first and (right) second BMT (n = 6-7). (D) The percentages of 213 

donor-derived BM cells, MPs, LSKs, LT-HSCs, ST-HSCs, and MPPs in recipient mice 214 

at 16 weeks after second BMT (n = 6-7). (E) Schematic for competitive HSC 215 

transplantation (HSCT) experiment. (F) The percentages of donor-derived cells in 216 

recipients’ PB at the indicated time points in (left) first and (right) second HSCT (n = 217 

6-7). Representative flow cytometric plots at 16 weeks after first and second HSCT are 218 

shown in the left. (G) The percentages of donor-derived T cells, B cells, and myeloid 219 

cells in PB of recipient mice at 16 weeks after (left) first and (right) second HSCT (n = 220 

6). (H) The percentages of donor-derived BM cells, MPs, LSKs, LT-HSCs, ST-HSCs, 221 

and MPPs in recipient mice at 16 weeks after second HSCT (n = 6). *P < 0.05, **P < 222 

0.01. 223 

 224 

 225 

 226 

 227 

 228 

 229 

 230 

 231 

 232 
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 233 

Supplementary Figure S5. Tespa1 regulates HSC biology in an intrinsic manner. 234 

(A, B) Reciprocal BMT experiments of Tespa1+/+ and Tespa1-/- mice (n = 5). (C, D) 235 

Homing assays of LSKs from Tespa1+/+ and Tespa1-/- mice (n = 5).  236 

 237 

 238 

 239 

 240 

 241 

 242 

 243 
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 248 

 249 
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 250 

Supplementary Figure S6. Loss of Tespa1 promotes HSC proliferation after stress 251 

but not at steady-state. 252 

(A, B) Cell cycle analysis of (A) LSKs, LT-HSCs, and (B) SLAM-HSCs in the BM of 253 

Tespa1+/+ and Tespa1-/- mice at steady-state (n = 5). (C) Cell cycle analysis of SLAM-254 

HSCs in the BM of Tespa1+/+ and Tespa1-/- mice at day 9 after 5-FU injection (n = 5). 255 

(D) The proportion of bromodeoxyuridine (BrdU)+ cells in LSKs and LT-HSCs from 256 

Tespa1+/+ and Tespa1-/- BM at steady-state (n = 5). (E) Flow cytometric analysis of the 257 

cell cycle of LSKs and LT-HSCs in the BM of Tespa1+/+ and Tespa1-/- mice at day 13 258 

after IR exposure (n = 5). (F) Cell cycle analysis of SLAM-HSCs in the BM of 259 

Tespa1+/+ and Tespa1-/- mice at day 13 after IR exposure (n = 5). (G) Flow cytometric 260 

analysis of the proportion of BrdU+ cells in LSKs and LT-HSCs from Tespa1+/+ and 261 
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Tespa1-/- mice at day 13 after IR exposure (n = 5). (H-J) Flow cytometric analysis of 262 

the apoptosis in LT-HSCs from Tespa1+/+ and Tespa1-/- mice (H) at steady-state, (I) at 263 

day 9 following 5-FU injection, and (J) at day 13 after IR exposure (n = 5). **P < 0.01. 264 

 265 

 266 

 267 
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 269 

 270 
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 272 

 273 

 274 
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 284 

Supplementary Figure S7. Tespa1 deficiency reduces stemness-related signatures 285 

and c-Myc target gene expression in HSCs upon stress. 286 

(A) Transcriptomes profiling of LSKs sorted from Tespa1+/+ and Tespa1-/- mice at day 287 
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9 following 5-FU injection or at day 13 after IR exposure, respectively. Red-colored 288 

box represents upregulated genes and blue-colored box represents downregulated genes 289 

in LSKs after Tespa1 knockout (KO). (B) The volcano plots of upregulated genes or 290 

downregulated genes by 1.5-fold or more in Tespa1-/- (KO) LSKs in relative to 291 

Tespa1+/+ (WT) LSKs following (left) 5-FU and (right) IR treatment (p < 0.05). (C) 292 

The heatmap plots of upregulated genes or downregulated genes by 1.5-fold or more in 293 

Tespa1-/- (KO) LSKs in relative to Tespa1+/+ (WT) LSKs following (left) 5-FU and 294 

(right) IR treatment (p < 0.05). Representative common differentially expressed genes 295 

are indicated. (D) Gene set enrichment analysis (GSEA) of RNA-sequencing (RNA-296 

seq) data with HSC-related gene sets after 5-FU treatment. (E) GSEA of RNA-seq data 297 

with HSC-related gene sets and MYC-related gene set after IR exposure. (F, G) qPCR 298 

analysis of the mRNA expression of indicated genes in LSKs isolated from Tespa1+/+ 299 

and Tespa1-/- mice (F) at day 9 following 5-FU injection or (G) at day 13 after IR 300 

exposure (n = 3). (H) qPCR analysis of c-Myc mRNA expression in LSKs from 301 

Tespa1+/+ and Tespa1-/- mice at day 9 following 5-FU injection or at day 13 after IR 302 

exposure (n = 3). (I) Flow cytometric analysis of c-Myc protein expression in LSKs and 303 

LT-HSCs from Tespa1+/+ and Tespa1-/- mice at day 13 after IR exposure (n = 5). **P < 304 

0.01. 305 

 306 

 307 

 308 

 309 
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 310 

Supplementary Figure S8. Tespa1 interacts with CSN subunit 6 (CSN6) in HSCs. 311 

(A) The potential Tespa1 interacting factors in STRING database (http://string-db.org). 312 

(B, C) In situ proximity ligation assays for analysis of the interaction of Tespa1 and 313 

CSN6 in LSKs sorted from the BM of mice (B) at day 9 following 5-FU injection or 314 

(C) at day 13 after IR treatment. As a negative control, proximity ligation was 315 
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performed using a rabbit anti-Tespa1 antibody and a mouse IgG. The scale bar 316 

represents 5 μm. (D, E) Immunofluorescence analysis of the colocalization of Tespa1 317 

and CSN6 in LSKs sorted from normal mice (D) at day 9 following 5-FU injection or 318 

(E) at day 13 after IR treatment. The scale bar indicates 5 μm. (F) Co-319 

immunoprecipitation analysis of Tespa1 and CSN6 interaction in Lin- c-Kit+ cells 320 

purified from the BM of mice at day 13 after IR treatment. IgG antibody was used as 321 

the negative control. 322 

 323 
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 338 

Supplementary Figure S9. Myc downregulation is responsible for the deficiency 339 

of Tespa1-null HSCs. 340 

(A) qPCR analysis of CSN6 mRNA expression in LSKs sorted from Tespa1+/+ and 341 

Tespa1-/- mice at day 9 following 5-FU injection or at day 13 after IR treatment (n = 3). 342 

(B, C) Flow cytometric analysis of CSN6 protein expression in LSKs and LT-HSCs 343 

from Tespa1+/+ and Tespa1-/- mice (B) at day 9 following 5-FU injection or (C) at day 344 

13 after IR treatment (n = 5). (D) LSKs from the BM of Tespa1+/+ and Tespa1-/- mice 345 

at day 9 post 5-FU injection were transduced with control (Ctrl) or CSN6 overexpression 346 

lentivirus. Then, c-Myc mRNA expression in LSKs was analyzed by qPCR after 347 

transduction (n = 3). (E) LSKs were sorted from the BM of Tespa1+/+ and Tespa1-/- 348 

mice at day 9 post 5-FU injection. Flow cytometric analysis of c-Myc protein 349 
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expression in LSKs after culture with or without MG-132 (50 μg/ml) for 6 hours (n = 5).  350 

(F-H) LSKs from Tespa1+/+ and Tespa1-/- BM were transduced with control (Ctrl) or c-351 

Myc overexpression lentivirus. Green fluorescent protein (GFP)+ cells were then 352 

transplanted into CD45.1 recipient mice with CD45.1 competitor BM cells. (F) 353 

Schematic for experiment strategy. (G) Cell cycle distribution in donor-derived LT-HSCs 354 

at 16 weeks after transplantation (n = 5). Representative flow cytometric plots are shown 355 

in left. (H) Representative flow cytometric plots showing the percentage of donor-356 

derived cells in PB of recipient mice at 16 weeks after transplantation. **P < 0.01. 357 

 358 
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 372 

Supplementary Figure S10. TESPA1 knockdown suppresses the growth of human 373 
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acute myeloid leukemia (AML) cells. 374 

(A) The expression of TESPA1 in AML patients and healthy donors. The data (90 AML 375 

patients and 31 healthy donors) were derived from Gene expression Ominibus (GEO) 376 

database (GSE300029). (B) qPCR analysis of TESPA1 expression in BM samples from 377 

16 AML patients and 10 healthy donors. (C) Single-cell analysis of TESPA1 expression 378 

in the BM of AML patients. Data were derived from the European Genome-Phenome 379 

Archive (EGA) database (EGAD00001008185). (D) Receiver-operating characteristic 380 

(ROC) curve of the diagnostic performance of TESPA1 for AML. (E) Kaplan-Meier 381 

plots showing the overall survival of AML patients with high or low expression of 382 

TESPA1. The patients were divided into two groups based on the median expression 383 

levels of TESPA1. Data were obtained from GEO database (GSE12417). (F) Western 384 

blot analysis of TESPA1 protein expression in lysates from AML cell lines. (G) Western 385 

blot analysis of TESPA1 protein expression in HEL and MOLM-13 cells at 48 hours 386 

after transduction with lentivirus carrying shControl or shTESPA1. (H) The growth 387 

curves of HEL and MOLM-13 cells after TESPA1 knockdown (n = 6). (I) The colony 388 

formation assays of HEL and MOLM-13 cells after TESPA1 knockdown (n = 3). (J, K) 389 

Flow cytometric analysis of the apoptosis in (J) HEL and (K) MOLM-13 cells after 390 

TESPA1 knockdown (n = 5). (L) The growth curves of primary human AML cells after 391 

TESPA1 knockdown. (M) qPCR analysis of c-Myc mRNA expression in HEL and 392 

MOLM-13 cells after TESPA1 knockdown (n = 3). (N, O) Flow cytometric analysis of 393 

c-Myc protein expression in (N) HEL and (O) MOLM-13 cells after TESPA1 394 

knockdown (n = 5). **P < 0.01. 395 
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 396 

Supplementary Figure S11. Tespa1 knockout delays AML progression in mice. 397 

(A) Schematic for MLL-AF9-induced murine AML model. (B) The colony formation 398 

assays of pre-leukemic (GFP+) cells sorted from BM Lin- cells after transduced with 399 

MLL-AF9-GFP retrovirus (n = 4). (C) Giemsa staining of PB smears of mice at 25 days 400 

after transplanted with Tespa1+/+ and Tespa1-/- pre-leukemic cells. (D) The counts of 401 

WBC in the PB of mice at 25 days after transplanted with Tespa1+/+ and Tespa1-/- pre-402 

leukemic cells (n = 5). (E) Relative weights (weights/body weights) of the spleens, 403 
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lungs, and livers from recipients at day 25 after transplantation with Tespa1+/+ and 404 

Tespa1-/- pre-leukemic cells (n = 5). (F) Hematoxylin-eosin staining of the spleens, 405 

lungs, and livers from primary AML mice at day 25 post-transplant. (G) Flow 406 

cytometric analysis of the percentages of GFP+ c-Kit+ cells and leukemia stem cells 407 

(LSCs) in the BM from recipients at day 25 after transplantation (n = 5). LSC, Lin- 408 

Sca1- GFP+ c-Kit+ CD34+ CD16/32+. (H) Flow cytometric analysis of the apoptosis in 409 

GFP+ c-Kit+ cells from recipients at day 25 after transplantation (n = 5). (I) The 410 

expression levels of c-Myc protein in LSCs from the BM of primary AML mice at day 411 

25 post-transplant (n =5). **P < 0.01. 412 


