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Protocol for graft-versus-host disease (GVHD) prophylaxis 
[bookmark: _Hlk88765834]	All the HID HSCT recipients received rabbit antithymocyte globulin (ATG, thymoglobulin, 2.5 mg/kg/day, days −5 to −2; Sanofi, France), cyclosporine A (CsA), mycophenolate mofetil (MMF), and short-term methotrexate (MTX) for GVHD prophylaxis (day 0 being the first day of donor cell infusion). CsA (2.5 mg/kg, q12h, intravenous [i.v.]) was used from day −3, of which the trough concentration was adjusted to 150–250 ng/mL. It was switched to oral administration when the patient’s bowel function returned to normal. From day −3, 0.25–0.5 g of MMF was administered orally every 12 h, then it was discontinued when neutrophil engraftment was achieved. Following graft infusion, a dose of 15 mg/m2 of MTX was administered i.v. on day +1, as well as a dose of 10 mg/m2 on days +3, +5, and +11. Particularly, patients with maternal donors or collateral relative donors could receive two doses of 14.5 mg/kg cyclophosphamide on days +3 and +4 post-HSCT based on ATG (n=44) [1].


Evaluation of graft composition
Samples from grafts were stained with MoAb for flow cytometry analysis of the following surface Ags: CD45, CD3, CD4, CD8, CD14, CD34. They were performed at Peking University People’s Hospital, essentially the same as previous reports [2, 3]. Acquisition and analyses were performed with FACS Diva 6.0 (Becton-Dickinson, San Jose, CA, USA).


Definitions
Disease risk index (DRI) was defined and graded according to the criteria of Armand et al. [4, 5]. The neutrophil engraftment was defined as the first of 3 consecutive days that the absolute neutrophils achieved 0.5×109/L without G-CSF, and platelet engraftment was defined as the first of 7 consecutive days that the absolute platelets achieved 20×109/L with transfusion independence. Relapse was defined as morphologic evidence of disease in peripheral blood, bone marrow, or extramedullary samples. Leukemia-free survival (LFS) was defined as the survival period with continuous complete remission (CR) after transplantation. Non-relapse mortality (NRM) was defined as death without relapse after transplantation. Overall survival (OS) was the period between the date of transplantation and death from any cause. GVHD was diagnosed and graded according to internationally accepted criteria [6, 7].


Variables for building machine learning models
	Variables included age, age group, gender, disease status before HSCT, disease risk index (DRI) before HSCT, hematopoietic cell transplantation-specific comorbidity index (HCT-CI) before HSCT, donor age, donor/recipient relation, donor/recipient gender matched, cytomegalovirus (CMV) serostatus, human leukocyte antigen (HLA) disparity, blood group compatibility, conditioning regimen, engraftment, mononuclear cells (MNC), CD34+ cell counts, CD3+ cell counts, CD4+ cell counts, CD8+ cell counts, CD14+ cell counts, CD8+/CD3+ cells ratio, CD4+/CD8+ cells ratio, CD4+/CD3+ cells ratio, and CD3+/CD14+ cells ratio in the grafts.

Variables for training machine learning models
	Variables
	

	Age (years)
	actual numerical value

	Age group
	<18=0; ≥18=1

	Gender
	male=0; female=1

	Disease status before HSCT
	CR1=0; > CR1=1

	DRI 
	low and intermediate risk=0; high and very high risk=1

	HCT-CI score
	actual numerical value

	Donor age (years)
	actual numerical value

	Donor/recipient gender matched
	others=0; female donor/male recipient=1

	Donor/recipient relation
	immediate relative donors, others=0; immediate relative donors, maternal donors=1; collateral relative donors=2

	Blood group compatibility
	mismatched=0; matched=1

	CMV serostatus
	D+/R+=0; D+/R-=1; D-/R+=2; D-/R-=3

	HLA disparity
	1 locu=0; ≥2 loci=1

	Conditioning regimen
	TBI-based=0; Chemotherapy-based=1

	Engraftment
	No=0; Yes=1

	Mononuclear cell counts (×108/kg)
	actual numerical value

	CD34+ cell counts (×106/kg)
	actual numerical value

	CD3+ cell counts (×106/kg)
	actual numerical value

	CD4+ cell counts (×106/kg)
	actual numerical value

	CD8+ cell counts (×106/kg)
	actual numerical value

	CD14+ cell counts (×106/kg)
	actual numerical value

	CD8+/CD3+ cells ratio
	actual numerical value

	CD4+/CD8+ cells ratio
	actual numerical value

	CD4+/CD3+ cells ratio
	actual numerical value

	CD3+/CD14+ cells ratio
	actual numerical value


CMV, cytomegalovirus; CR, complete remission; D, donor; DRI, disease risk index; HCT-CI, hematopoietic cell transplantation-specific comorbidity index; HLA, human leukocyte antigen; HSCT, hematopoietic stem cell transplant; R, recipient; TBI, total body irradiation.


Table S1. Generalized Linear Model Regression Results
	Variables
	Coef
	Std err
	Z
	P 
value
	95%CI

	
	
	
	
	
	0.025
	0.975

	Const
	-2.9046
	0.900
	-3.228
	0.001
	-4.668
	-1.141

	Donor/recipient relation
	-0.5829
	0.412
	1.416
	0.157
	-0.224
	1.390

	[bookmark: _Hlk88853439]CD8+ cell counts (×106/kg)
	-0.0089
	0.006
	-1.596
	0.110
	-0.020
	0.002

	CD3+/CD14+ cells ratio 
	0.8371
	0.377
	2.219
	0.026
	0.098
	1.576

	Gender
	0.7965
	0.491
	1.624
	0.104
	-0.165
	1.7589

	[bookmark: _Hlk88853444]Age (years)
	-0.0288
	0.017
	-1.733
	0.083
	-0.061
	0.004


CI, confidence interval; const, constant.
Donor/recipient relation: immediate relative donors, others: 0; immediate relative donors, maternal donors: 1; collateral relative donors: 2;
Gender: male: 0; female: 1;
Age, CD8+ cell counts, CD3+/CD14+ cells ratio: actual numerical value


[bookmark: _Hlk88441274]Table S2. Table of confusion in the training cohort
	
	Predicted 
grade III-IV GVHD negative
	Predicted 
grade III-IV GVHD positive

	Grade III-IV GVHD 
negative
	215 
(True negative)
	101 
(False positive)

	Grade III-IV GVHD 
positive
	7
(False negative)
	12 
(True positive)




Table S3. Table of confusion in the validation cohort
	
	Predicted 
grade III-IV GVHD negative
	Predicted 
grade III-IV GVHD positive

	Grade III-IV GVHD 
negative
	92 
(True negative)
	29
(False positive)

	Grade III-IV GVHD 
positive
	7
(False negative)
	7
(True positive)







Fig. S1. p-value iteration during backward feature selection
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Fig. S2. The clinical outcomes at 100 days after HSCT in the low-risk and high-risk group. The 100-day cumulative incidence of relapse (A), non-relapse mortality (B), leukemia-free survival (C) and overall survival (D).
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