[bookmark: _GoBack][bookmark: _Hlk87905427]Table S1 Correlation between clinical characteristics and medullary relapse of patients with acute lymphoblastic leukemia
	Variables
	Relapse
	Non-relapse
	P-values

	
	n (%)
	n (%)
	

	Total
	171
	1000
	

	Sex 
	
	
	

	Male
	119 (69.6)
	604 (60.4)
	0.027

	Female
	52 (30.4)
	396 (39.6)
	

	Age at diagnosis (year)
	
	
	

	≥ 1 and < 10
	132 (77.2)
	842 (84.2)
	0.027

	[bookmark: _Hlk87905550]< 1 or ≥ 10
	39 (22.8)
	158 (15.8)
	

	WBC at diagnosis (×109/L)
	
	
	

	< 50
	108 (63.2)
	826 (82.6)
	< 0.001

	≥ 50
	63 (36.8)
	174 (17.4)
	

	[bookmark: _Hlk87906039]Immunophenotype
	
	
	

	B cell
	147 (86.0)
	916 (91.6)
	0.022

	T cell
	24 (14.0)
	84 (8.4)
	

	CNS involvement at dignosis
	
	
	

	No
	158 (92.4)
	958 (95.8)
	0.075

	Yes 
	13 (7.6)
	42 (4.2)
	

	BCR-ABL1
	
	
	

	Negative
	153 (89.5)
	948 (94.8)
	0.013

	Positive
	18 (10.5)
	52 (5.2)
	

	TEL-AML1
	
	
	

	Negative
	151 (88.3)
	786 (78.6)
	0.003

	Positive
	20 (11.7)
	214 (21.4)
	

	E2A-PBX1
	
	
	

	Negative
	162 (94.7)
	943 (94.3)
	1.000

	Positive
	9 (5.3)
	57 (5.7)
	

	[bookmark: _Hlk88212585]MLL rearrangements
	
	
	

	Negative
	157 (91.8)
	986 (98.6)
	< 0.001

	Positive
	14 (8.2)
	14 (1.4)
	

	Prednisone response at day 8
	
	
	

	Good
	144 (84.2)
	945 (94.5)
	< 0.001

	Poor
	27 (15.8)
	55 (5.5)
	

	BM response at day 33
	
	
	

	Blasts < 5%
	156 (91.2)
	960 (97.5)
	< 0.001

	Blasts ≥ 5%
	15 (8.8)
	25 (2.5)
	

	Day 33 MRD
	
	
	

	< 10-4
	29 (20.4)
	400 (42.9)
	< 0.001

	[bookmark: _Hlk88212752]≥ 10-4
	113 (79.6)
	532 (57.1)
	

	Week 12 MRD
	
	
	

	< 10-4
	74 (55.2)
	754 (82.0)
	< 0.001

	≥ 10-4
	60 (44.8)
	166 (18.0)
	

	Clinical risk at diagnosis
	
	
	

	Standard-risk
	28 (16.4)
	291 (29.1)
	

	Intermediate-risk
	84 (49.1)
	569 (57.1)
	< 0.001

	High-risk
	59 (34.5)
	139 (13.8)
	





[bookmark: _Hlk88208828]Table S2 Comparison of clinical characteristics in acute lymphoblastic leukemia patients with medullary relapse included or excluded in this study 
	Variables 
	Excluded
	Included
	P-values

	
	n (%)
	n (%)
	

	
	68
	85
	

	Sex
	
	
	

	Male 
	46 (67.6)
	57 (67.1)
	1.000

	Female 
	22 (32.4)
	28 (32.9)
	

	Age (year)
	
	
	

	≥ 1 and < 10
	55 (80.9)
	63 (74.1)
	0.341

	< 1 or ≥ 10
	13 (19.1)
	22 (25.9)
	

	Immunophenotype
	
	
	

	B cell
	60 (88.2)
	70 (82.4)
	0.367

	T cell
	8 (11.8)
	15 (17.6)
	

	WBC (×109/L)
	
	
	

	< 50
	40 (58.8)
	57 (67.1)
	0.315

	≥ 50
	28 (41.2)
	28 (32.9)
	

	CNS involvement
	
	
	

	No
	64 (94.1)
	77 (90.6)
	0.550

	Yes
	4 (5.9)
	8 (9.4)
	

	BCR-ABL1
	
	
	

	Negative
	58 (85.3)
	78 (91.8)
	0.300

	Positive
	10 (14.7)
	7 (8.2)
	

	TEL-AML1
	
	
	

	Negative
	60 (88.2)
	76 (89.4)
	1.000

	Positive
	8 (11.8)
	9 (10.6)
	

	E2A-PBX1
	
	
	

	Negative
	64 (94.1)
	80 (94.1)
	1.000

	Positive
	4 (5.9)
	5 (5.9)
	

	[bookmark: _Hlk88223134]MLL rearrangements
	
	
	

	Negative
	64 (92.6)
	76 (89.4)
	0.388

	Positive
	4 (7.4)
	9 (10.6)
	

	Prednisone response
	
	
	

	Good
	57 (83.8)
	68 (80.0)
	0.675

	Poor
	11 (16.2)
	17 (20.0)
	

	BM response at day 33
	
	
	

	Blasts < 5%
	60 (88.2)
	78 (91.8)
	0.586

	Blasts ≥ 5%
	8 (11.8)
	7 (8.2)
	

	D33 MRD levels
	
	
	

	< 1×10-4
	10 (14.9)
	11 (19.0)
	0.634

	≥ 1×10-4
	57 (85.1)
	47 (81.0)
	

	Week 12 MRD
	
	
	

	< 10-4
	33 (50.8)
	28 (52.4)
	0.855

	≥ 10-4
	32 (49.2)
	25 (47.2)
	

	Clinical risk
	
	
	

	Standard-risk
	9 (13.2)
	17 (20.0)
	

	Intermediate-risk
	30 (44.1)
	41 (48.2)
	0.325

	High-risk
	29 (42.6)
	27 (31.8)
	

	Time to relapse (months)
	
	
	

	≤ 36
	45 (66.2)
	66 (77.6)
	0.145

	> 36
	23 (33.8)
	19 (22.4)
	




Table S3 The Ig/TCR gene rearrangements detected in the 85 paired diagnosis and subsequent relapse samples from pediatric ALL patients. 
	Case No.
	Ig/TCR gene rearrangements

	
	Both diagnosis and relapse
	Lost at relapse
	New at relapse

	B-ALL

	01
	None
	None
	None

	02  
	IgH1:V1-3*01(-5)-N1(7)-(-2)D2-21*01(-14)-N2(8)-(-15) J6*02
TCRD:V2*01(-5)-N(5)-(-9)D3*01
	IgH2:V3-7*01-(-10)-N1(1)-(-3)D6-13*01(-3)-N2(5)-(-5) J6*02
IgK1:V2-28*01(-9)-N(7)-(-1) J4*01
IgK2:V3-15*01 (18)-N(15)-(-1)Kde
	IgK3:V3-20*01(-3)-N(4)-(-1)Kde
IgK4:V7-3*01-N(6)-(-3)Kde

	03
	TCRB:V27*01(-5)-N(5)-J2-3*01
TCRG:V2*01(-6)-N(3)-(-10)JP1*01
	None
	None

	05
	IgH:V6-1*01-N1(20)-(-17)D2-2*01(-2)-N2(1)-(-5)J4*02
	None
	None

	06
	IgH1:V3-30*03-P(2)-N1(215)-(-9)D2-2*01(-4)-N2(8)-(-4)J6*02
IgH2:V4-39*01(-2)-N1(7)-(-2)D3-9*01(-6)-N2(3)-P(2)-J4*02
TCRD:V2*01(-9)-N(9)-D3*01
	IgK1:V2-28*01(-3)-N(1)-(-4)J5*01
	IgK2:V2, D-29*01

	07
	IgK:V5-2*01-P(1)-(-3)-J2*01
TCRG1:V8*01(-5)-N(4)-(-4)JP1*01
TCRG2:V3*02(-9)-N(5)-(-5)J1*01
	None
	None

	08
	TCRG:V2*01-N(5)-(-3)J1*01
	IgH:V3-21*01(-1)-N1(6)-(-6)D6-19*01(-7)-N2(7)-(-19)J1*01
	None

	09
	None
	IgH1:V1-3*01-N1(9)-(-2)D7-27*01(-1)-N2(8)-(-8)J4*02
IgH2:V2-70*11-N(3)-(-2)D4-17*01-(-6)J4*02
	TCRG:V9*01(-7)-N(7)-(-3)JP*01

	10
	IgH:V4-39*01(-13)-N1(6)-(-1)D2-15*01(-6)-N2(4)-(-2)J5*02
	TCRG1:V5*01(-5)-N(8)-(-12)J1*01
TCRG2:V2*01(-8)-N(7)-(-8)JP2*01
	IgK1:V3-2*01(-3)-N(4)-(-1)Kde
IgK2:V7-3*01-N(6)-(-3)Kde
TCRG3:V2*01(-2)-N(7)-(-6J1*02

	11
	IgH2:V3-23*01-N1(6)-(-6)D3-9*01(-7)-N2(8)-(-2)J6*02
IgK1:V7-3*01-N(6)-(-3)Kde
	IgH1:V6-1*01,D2-2*01,J5*02
TCRD:V2*01(-1)-N(4)-D3*01
	IgH3:V6-1*01(-16)-N1(10)-(-7)D-N2(3)-J6*02

	12
	IgH1:V3-7*01(3)-N1(2)-(-7)D3-10*02(-10)-N2(4)-(-2)J4*02
IgH2:V3-30*03-N1(12)-(-9)D3-3*01(-9)-N2(4)-(-2)J5*02
IgK1:V4-1*01(-1)-P(1)-J2*02
	IgK2:V5-2*01(-2)-N(2)-J1*01
	IgK3:Intr(-4)-N(1)-Kde
TCRB1:V20-1*02-(-3)D1*01(-3)-N2(2)-(-6)J2-3*01
TCRB2:D1*02(-6)-J2-6*01
TCRD:V2*01(-4)-N(2)-(-1)D3-0*01

	13
	None 
	IgH1:V4-31*02,D7-27*01,J6*02
TCRG1:V8*01,JP1*01
	IgH2:V3-9*01(-5)-N1(11)-(-7)D6-19*01-N2(9)-(-10)J4*02
TCRG2:V9*01(-2)-N(4)-(-2)J1*02

	15
	IgH1:V4-31*02-N1(9)-D3-9*01(-5)-N2(2)-J4*01
	None 
	IgH2:V3-30*02-N1(1)-(-5)D1-26*01(-3)-N2(2)-(-8)J4*02
IgK:V1-5*01(-3)-N(1)-(-2)J2*02

	16
	IgH1:V1-3*01(-5)-N1(4)-(-17)D3-16*01(-14)-N2-(-1)J4*01
IgK1:V2-28*01(-6)-N(7)-(-5)J5*01
IgK2:V3-11*01(-5)-(-2)Kde
	None 
	None 

	17
	IgL:V1-36*01(-10)-N(5)-(-3)J3*02
TCRG2:V9*01(-8)-N(5)-(-1)J1*01
	IgH1:V4-61*07(-6)-N1(7)-D1-7*01(-3)-N2(25)-(-4)J6*02
IgK1:V4-1*01(-4)-N(2)-(-1)J2*01
IgK2:V3-20*01(-1)-N(3)-(-9)Kde
TCRG1:V9*01(-2)-N(1)-(-3)JP1*01
	IgH2:D1-0R15-1a*01(-10)D(-1)-N2(27)-(-35)

	18
	None
	TCRD:V2*01(-2)-D3*01
	None

	20
	IgK:V1-39*01(-3)-N(13)-(-2)J2*01
TCRB:V12-3*01(8)-N1(12)-(-7)D2*02(-2)-N2(5)-(-2)J2-3*01
TCRD1:V2*01(-18)-N(2)-D3*01
TCRG:V9*01(-2)-N(4)-(-2)J1*01
	None
	TCRD2:V2*01(-3)-N(6)-D3*01

	21
	IgH:V2-26*01,D1-14*01,J4*02
	IgK:Intr-N(1)-(-8)Kde
TCRD:D2*01(-9)-N(2)-D3*01
	None 

	22
	IgH:V3-9*01(-12)-N1(1)-(-3)D4-23*01(-7)-N2-(-1)J6*02
IgK:Intr(-10)-N(11)-(-11)Kde
TCRB:V27*01(-9)-N1(8)-(-7)D2-23*01(-2)-N2(5)-(-4)J2-5*02
TCRG:V2*01(-8)-N(7)-(-4)J1*02
	None 
	None 

	23
	IgH:V2-26*01(-1)-N1-(-3)D5-24*01(-13)-N2-(-4)J3*02
	TCRB:V28*01(-8)-N(5)-(-3)J2-7*01
	None

	24
	IgH1:V3-15*01(-1)-N1(2)-(-17)D2-2*01(-10)-N2(2)-(-3)J5*02
IgK1:V1-39*01(-3)-N(4)-J2*01
IgK2:V1-5*01(-6)-N(3)-Kde
IgK3:V2D-30*01-N(5)-(-5)Kde
TCRB1:V23-1*01(-3)-N-(-9)D2*01-(-3)J2-7*01
TCRG:V3*01(-3)-N(9)-(-7)J1*02
	IgH2:D3-2*01(-16)-N(24)-(-2)J4*02
TCRB2:V21-1*01(-11)-N(11)-(-7)J2-5*01
TCRD:V2*01-N(4)-D3*01
	IgH3:V4-34*13-P(2)-N1(1)-(-6)D3-22*01(-16)-N2(3)-(-3)J6*03

	25
	TCRB1:D1*01-N(15)-(-3)J2-3*01
TCRG:V2*01-N(3)-J1*01
	IgH1:V3-21*01(-3)-N1(10)-(-2)D2-15*01(-6)-(-5)J6*02
	IgH2:V1-18*02(-1)-N1(2)-(-2)D2-15*01(-6)-(-2)J6*02
IgL:V2-23*01(-4)-N(3)-(-1)J2*01
TCRB2:V7-3*01-P(1)-N1(2)-(-3)D1*01(-6)-N2(3)-(-3)J2-7*01
TCRD:V2*01(-5)-N(2)-(-3)D3*01(-4)-P(1)-J3*01

	26
	IgH:V1-46*01(-22)-N(22)-(-5)J4*02
TCRB2:V29-1*01(-4)-D2*01-(-2)J2-3*01
TCRG:V4*02(-5)-N(4)-(-9)J1*01
	TCRB1:V29-1*01(-3)-N1(5)-(-8)D2*01(-3)-N2(3)-(-10)J2-3*01
	IgK:V3-7*02-N(7)-(-7)Kde

	28
	IgH:V3-33*04(-2)-N1(2)-(-12)D2-21*02(-4)-N2(6)-(-19)J6*03
IgK1:V3-20*01(-1)-J5*01
IgK2:Intrr-N(2)-(-4)Kde
	None 
	None 

	29
	IgH1:V1-69*64(3)-N(4)-(-5)J4*02
IgH2:V3-15*01(-8)-(2)-(-1)D5-12*01(-4)-(-2)J4*02
IgK:V2-30*01(-9)-N(6)-(-2)Kde
TCRB:D1*01(-4)-N(7)-J2*01
TCRG:V4*01(-21)-N(18)-(-3)J1*02
	TCRD:D1*01(-4)-N(7)-J2-2*01
	None

	30
	None 
	IgH1:V3-30*17-N1(6)-(-5)D1-26*01(-3)-N2(3)-(-5)J5*02
	IgH2:V3-64*01(-10)-N(3)-(-14)D1-26*01(-12)-(-17)J6*03

	31
	IgH1:V2-23*03-N1(5)-D3-22*01(-11)-N2(12)-(-2)J1*02
IgH2:V2-5*10(-43)-N(7)-(-29)J5*01
IgK:V2-30*01-N(2)-(-7)Kde
TCRD:D2*01-N(13-(-3)D3*01
TCRG:V4*02(-5)-N(6)-J2*01
	TCRB:D1*01-N(10)-(-11)J2-6*01
	None

	32
	IgH:V6-1*02(-6)-N1(4)-(-4)D6-19*01(-3)-N2(1)-(-3)J4*02
	None
	None

	33
	IgH:V6-1*01(-3)-N1(3)-(-6)D5-12*01-(-6)J4*02
TCRB:V12-3*01(-5)-N1(4)-D2*01(-10)-N2(1)-(-9)J2-7*01
TCRG1:V3*01-N(1)-(-6)J1*01
TCRG2:V9*01(-2)-N(6)-(-2)J1*02
	None
	IgL:V2-34*01(-1)-N(1)-P(1)J2*01

	34
	IgH1:V3-53*02-N1(129)-D2-2*01(-6)-N2(4)-J4*02
TCRB:V10-3*03(-1)-N1(2)-(-8)D2*01-N2(10)-(-12)J2-3*01
	IgH2:V1-45*02-N1(16)-D2-2*02(-6)-N2(4)-J4*02
TCRD:D2*01(-4)-N(5)-D3*01
	IgH3:V3-43*01(-3)-N(7)-intron-J6*02
IgH4:V4-39*01(-1)-N1(8)-D2-2*01(-6)-N2(4)-J4*02

	35
	IgH:V4-39*05-N1(7)-(-4)D6-13*01(-3)-N2(1)-(-3)-J4*02
IgK1:Intr(-8)-N(2)-(-5)Kde
IgK2:Intr(-8)-N(2)-(-5)Kde
	None 
	None 

	36
	IgH:V4-61*02-N1(6)-D3-10*01(-8)-N2(29)-(-8)J6*02
	None 
	TCRB:D2*02-N(4)-(-4)J2-1*02
TCRG:V4*02(-4)-N(7)-(-4)J1*01

	37
	IgH:V3-66*02(-18)-N1(6)-intron-D6-25*01(-3)-intron-N2(15)-(-13)J5*02
IgL:V3-1*01(-2)-N(1)-P(4)-J2*01
TCRB:V12-3*01(-1)-N1(3)-(-3)D1*01-N2(2)-(-2)J2-7*01
	None 
	None 

	38
	IgK1:V1-33*01(-3)-N(6)-(-3)Kde
IgK2:V2-30*01(-3)-N(9)-Kde
TCRD:V2*01(-15)-N(9)-D3*01
	None
	TCRG1:V5*01-N(6)-J1*01/J2*01
TCRG2:V9*01(-20)-N(9)-(-8)JP1*01
TCRG3:V9*01(-11)-N(11)-(-6)J1*01

	39
	IgH:V3-30*03(-1)-N1(3)-(-10)D3-10*01-N2(8)-(-10)J6*02
TCRD:V2*01(-3)-N(7)-(-2)D3*01
	IgK
	None 

	40
	None 
	IgH1:V6-1*02(-1)-N1(10)-D3-10*01(-9)-N2(4)-(-15)J6*02
	IgH2:V4-4*02-N1(3)-(-7)J6*02

	41
	IgH1:V4-34*13-N1(11)-(-9)D3-3*01(-9)-N2(5)-(-14)J5*02
IgH2:V4-34*13(-1)-N(2)-(-21)J6*02
	None 
	None 

	42
	IgH:V1-3*01(-8)-N1(3)-(-13)D2-15*01(-3)-N2(7)-(-5)J4*02
	TCRB:V10-3*01(-7)-N1(3)-(-8)D2*01(-2)-N2(1)-J2-2*01
TCRD:V2*01(-33)-N(7)-D3*01
TCRG1:V3*02(-2)-N(3)-(-12)J1*01
	TCRG2:V9*01(-3)-N(11)-(-7)J1*02

	44
	IgH:V3-21*01-N1(11)-(-2)D2-21*01(-4)-N2(17)-J4*02
IgK:V4-1*01(-1)-N(2)-(-4)J4*01
TCRB:V20-1*07(-1)-N1(3)-D2*01(-13)-N2(4)-(-1)J2-3*01
TCRG:V8*01(-2)-N(4)-JP1*01
	None 
	None 

	46
	IgH1:V12-5(?)-N(18)-(-10)J4*02
IgH2:V2-5*10(-2)-N1(34)-(-3)D4-17*01(-1)-N2(17)-(4)J4*02
IgK:V7-3*01-N(10)-(-1)Kde
TCRD:V2*01(-3)-N(11)-D3*01
	None 
	None 

	47
	IgH:V6-1*01(-5)-N1(8)-(-7)D2-2*01(-5)-N2(6)-(-5)J6*02
TCRG:V10*01(-8)-N(4)-(-5)J2*01
	None 
	None 

	48
	IgH1:V4-34*01(-16)-N(7)-(-4)J4*02
IgH3:D2-21*01(-4)-N(4)-(-3)J6*02
IgK:V4-1*01(-2)-N(3)-(-3)J2*01
	IgH2:V6-1*01(-6)-(-24)D3-16*02(-1)-N(5)-J6*02
	IgH4:V6-1*01(-2)-(-4)D5-24*01(-10)-(-1)J4*02

	50
	IgH:V3-15*01(-1)-N1(2)-(-1)D5-24*01(-2)-N2(-10)-(-6)J4*02
IgK:V1-8*01(-1)-N(2)-(-5)Kde
TCRB:V12-3*01(-5)-N1(3)-D1*01-N2(5)-J2-6*01
TCRD:V2*01(-14)-N(6)-D3*01
TCRG:V10*01(-8)-N1(9)-(-15)J1*01
	None
	None

	51
	IgH2:V4-6*01-N1(5)-(-1)D2-2*01(-1)-N2(3)-(-18)J4*02
IgL:D2-14*03(-1)-N1(5)-(-1)J3*02
TCRD:D2*01-N(5)-D3*01
TCRG1:V9*01(-17)-N(7)-(-8)JP1*01
TCRG2:V2*01(-2)-N(1)-(-5)JP1*01
	IgH1:V1-8*01(-1)-N1(5)-D2-15*01(-1)-N2(6)-(-31)J6*02
	None

	53
	IgH:V1-46*01-N(10)-(-4)D6-19*01(-4)-J4*02
	None 
	None 

	54
	IgH1:V2-5*10(-2)-N1(20)-(-6)D6-13*01(-1)-N2(8)-(-15)J6*02
TCRD:D2*01(-2)-N(5)-D3*01
	None
	IgH2:V4-34*01-N1(2)-(-7)D2-2*01-N2(42)-(-2)J6*03

	55
	IgH2:V3-9*01(-2)-N1(10)-(-6)D3-10*01(-2)-N2(2)-(-2)J2*01
	IgH1:V1-3*01(-3)-N1(3)-(-6)D3-10*01(-2)-N2(2)-(-2)J2*01
TCRD:D2*01(-2)-N(3)-D3*01
	None

	56
	IgH1:V6-1*01-N1(20)-(-5)D5-5*01(-11)-N2(3)-(-24)J5*02
	IgK:V5-2*01-N(1)-(-3)J2*01
	IgH2:D1-20*01-N(7)-(-5)J5*02

	57
	IgH:V3-9*01(-12)-N1(5)-(-10)D2-15*01(-2)-N2(5)-(-12)J4*02
IgK:V2-28*01(-1)-N(4)-(-3)Kde
	None 
	None 

	58
	IgH1:V2-70*11(-3)-N(3)-(-12)J6*02
IgH2:V3-22*01(-2)-(-11)D3-22*01(-10)-(-3)J5*02
	None 
	None 

	59
	IgH:D6-13*01(-7)-N(24)-(-17)J6*02 
	None 
	None 

	63
	TCRB:D1*01(-1)-N(1)-(-1)J1-4*01
TCRG:V8*01(-3)-N(8)-(-2)J1*01
	None 
	None 

	64
	IgH1:V1-NL1*01(-6)-D(-9)-D1-26*01(-9)-N(-2)-(-7)J4*02
IgH2:V3-23*01(-19)-N1(9)-(-9)D2-15*01(-3)-N2(5)-(-2)J6*02
TCRG:V5*01-N(5)-(-7)J2*01
	None 
	None 

	65
	IgH:V3-53*01(-10)-N1(35)-(-14)D3-10*01(-1)-N2(8)-(-3)J2*01
IgL:V2-34*01(-9)-N(9)-(-4)J3*02
TCRB:V29-1*01(-6)-N1(1)-(-3)D1*01(5)-N2(24)-(-4)J2-5*01
	TCRG:V2*01-N(6)-(-5)J1*02 
	None 

	66
	IgH1:V2-23*01(-1)-N(9)-(-1)D4-23*01(-7)-(-5)J4*02
IgH2:D6-13*01(-1)-N(10)-(-2)J6*02
	None 
	None 

	67
	IgH:V3-71*01(-5)-N1(3)-(-16)D2-2*01(-5)-N2(3)-J4*02
IgK:D7-3*01(-1)-N(22)-(-11)Kde
	None 
	None 

	68
	IgH1:V3-11*01-N(20)-(-8)D3-22*01(-12)-J4*02
	IgH2:V1-2*01-N1(8)-(-4)D3-9*01(-13)-N2(6)-(-9)J6*02
IgH3:D7-27*01(-8)-N(8)-(-4)J4*02
	IgH4:V3-74*01(-12)-N(1)-(-20)D6-6*01-J6*02
IgH5:D2-15*01(-5)-N(8)-(-20)J6*02
IgH6:D4-4*01(-9)-N(4)-(-20)J6*02

	69
	IgH1:V4-31*02(-5)-N1(13)-(-1)D2-15*01-N2(11)-(-4)J6*02
IgH2:V4-31*01-N1(14)-(-5)D2-21*02(-3)-N2(3)-(-2)J5*02
IgK1:V2-30*01(-4)-N(1)-J2*02
IgK2:V3-15*01(-1)-N(16)-Kde
TCRD:V2*01-(-16)JP1*01
TCRG:V2*01-N(5)-(-7)JP1*01
	None 
	None 

	70
	IgK:V2-30*02-N(3)-(-3)Kde
	TCRG:V3*01-N(4)-(-5)J1*02
	None 

	71
	IgH1:V3-15*01(-3)-N1(7)-(-5)D1-26*01(-2)-N2(10)-J3*02
IgH2:D1-1*01-N(35)-(-3)J6*02
TCRD:V2*01-N(2)-(-1)D3*01
	None
	None

	72
	IgH:V3-21*01(-3)-N(3)-(-6)D3-22*01(-8)-N2(5)-(-5)J4*02
IgK:V1-39*01(-1)-(-4)J4*01
IgL:V2-23*01(-3)-(-2)J3*02
	None
	None

	73
	IgH1:V4-61*07(-2)-N1(9)-(-15)D3-16*01(-12)-N2(3)-J4*02
IgH2:V4-28*01-N1(33)-(-5)D6-13*01(-2)-J4*02
IgK1:V4-1*01-(-3)J1*01
IgK2:Intr(-4)-N(1)-Kde
TCRB:D2*01-N(2)-(-1)J2-7*01
TCRG:V9*01(-12)-N(7)-(-7)J1*01
	TCRD:D2(-6)-N(2)-(-3)D3
	None

	75
	IgH1:V2-5*01(-5)-N1(9)-(-5)D3-22*01(-5)-N2(17)-(-17)J5*02
	IgH2:V1-8*01-N1(14)-(-7)D3-10*01(-7)-N2(9)-(-8)J4*02
	IgH3:(-8)D3-9*01(-15)-N(45)-(-2)J6*02

	76
	None
	IgH:V1-2*04-N1(1)-(-10)D3-16*01(-15)-N2(12)-(-1)J3*02
	None

	78
	IgH1:V6-1*01-N1(7)-(-7)D6-6*01(-3)-(-6)J4*02
IgH2:V6-1*01(-2)-N1(3)-(-4)D2-2*01(-10)-(-13)J6*02
IgH3:D2-8*01(-3)-N(27)-(-13)J4*02
	None
	None

	80
	IgH:V4-34*08-N1(9)-(-1)D7-27*01(-2)-N2(5)-(-8)J4*02
IgK:Intr-(-2)-N(2)-(-11)Kde
IgL:V2-23*01(-14)-N(6)-(-3)J3*02
TCRB:V29-1*01(-8)-N(9)-(-23)J2-5*01
TCRG:V3*-02(-3)-N(4)-(-6)J1*02
	None
	None

	81
	IGH:V4-34*01-N1(1)D5-12*01-N1(4)-J6*02
TCRG:V4*01(-5)-N(5)-J2*01
	TCRB:D1*01(-2)-N(2)-J2-3*01
	None

	83
	IgH3:V3-30*04(-10)-N1(3)-(-7)D3-9*01(-15)-N2(6)-(-13)J6*02
	IgH1:V1-3*01(-8)-N1(11)-(-5)D3-3*01(-11)-N2(4)-(-16)J6*02
IgH2:V3-64*01(-1)-N1(7)-(-10)D3-9*01(-4)-N2(10)-(-5)J6*02
TCRD:V2*01(-18)-N(11)-D3*01
	None

	84
	IgH:(-4)D7-27*01(-1)-(-34)J6*02
TCRD:V2*01-N(5)-(-4)D3*01
	None
	None

	85
	IgH:V9*01(-11)-N(3)-(-3)JP2*01
TCRD:V2*01(-3)-N(6)-(-3)D3*01(-5)
	None
	None

	T-cell ALL

	04
	TCRB1:V7-3*01(-3)-N1(1)-D2*02(-3)-N2(2)-(-1)J2-1*01
TCRB3:V20-1*04-N1(13)-D1*01(-2)-N2(1)-(-5)J2-5*01
IgH:D6-19*01(-4)-N(4)-(-6)J6*02
	TCRB2:V6-4*01(-6)-N(4)-(-5)J2-5*01
	None

	14
	TCRB1:V12-3*01(-1)-(-2)D1*01(-4)-N(3)-(-12)J1-4*01
TCRB2:D1*01(-4)-N(8)-(-6)J1-6*01
TCRB3:D2*02(-3)-N(4)-(-6)J2-2*01
TCRG1:V2*01-N(15)-(-7)J1*02
TCRG2:V10*01(-12-N(13)-(-2)J1*02
	TCRD:V1*01(-8)-(-3)D2*01(-1)-N1(8)-D3*01-N2(3)-J1*01
	None

	19
	TCRB:V5-1*01(-4)-N1(6)-(-8)D2*01(-3)-N2(3)-J2-1*01
TCRG:V8*01(-9)-N(12)-(-7)J1*02
	None 
	None 

	27
	TCRB:V7-2*02(-5)-N1(1)-(-1)D1*01(-3)-N2(2)-(-8)J2-2*02
TCRG1:V5*01-N(2)-(-13)J1*01
TCRG2:V9*01(-1)-N1(3)-(-6)J1*02
	None 
	None 

	43
	TCRB1:V5-4*01(-12)-N1(12)-(-4)D2*02-N2(6)-(-8)J2-1*01
TCRB2:V5-4*01(-12)-N1(12)-(-4)D2*02-N2(6)-(-8)J2-1*01
TCRB3:D2*02/D2*02(-7)-N(5)-(-9)J2-3*01
TCRG1:V5*01(-8)-N(3)-(-11)J1*01/J1*02
TCRG2:V9*01(-3)-N(7)J1*01
	TCRD:V3*01(-2)-N1(5)-(-1)D2*01-N2(-3)-(-1)D3*01(-1)-N3(5)-(-2)J1*01
	None

	45
	IgH:V1-2*02-N1(7)-(-4)D3-10*02(-9)-N2(5)-(-4)J3*02
	None
	None

	49
	IgH1:V5-51*01(-1)-N1(9)-(-17)D3-16*01(-9)-N2(3)-(-14)J6*02
IgH2:V3-64*02(-81)-N1(38)-(-1)D4-23*01-N2(12)-(-13)J4*03
IgK:V3-11*01(-3)-N1(1)-(-1)J4*01
	TCRB:D1*01(-5)-N1(3)-J2-6*01
	None

	52
	TCRB:D2*02(-3)-N1(8)-J2-3*01
	None
	None

	60
	TCRB1:V28*01(-6)-N1(4)-(-4)D2*01(-3)-N2(1)-(-5)J2-1*01
TCRB2:D1*01(-3)-N(5)-(-3)J1-3*01
TCRG:V3*01(-17)-N(39)-(-20)J1*02
	None
	None

	61
	TCRB:D2*01(-2)-N(6)-(-7)J2-3*01
TCRG:V3*01-N(14)-(-12)J1*02
	None
	None

	62
	TCRB1:D1*01(-8)-N(6)-(-1)J2*01
TCRB2:D1*02(-5)-N(5)-(-4)J3*02
TCRG1:V2*01-N(-1)-(-5)JP1*01
TCRG2:V3*02-N(11)-(-4)JP1*01
IgH1:V1*01(-1)-N1(11)-(-4)D1*01-N2(5)-(-3)D3*01(-5-N3(2)-(-1)J1*01
IgH2:D2*01(-2)-N(9)- J1*01
	None
	None

	74
	TCRB:D2*01-N(8)-(-9)J2-1*01
TCRG1:V2*01(-2)-N(6)-(-9)J1*01
TCRG2:V9*01-N(11)-(-3)J1*02
	None
	None

	77
	TCRB1:V12-5*01(-3)-N1(6)-(-1)D1*01(-6)-N2(8)-(-2)J2-1*01
TCRB2:V28*01(-5)-N1(4)-(-2)D2*02(-2)-N2(4)-(-5)J2-3*01
TCRB3:V12-5*01(-3)-N1(16)-(-1)D1*01(-6)-N2(8)-(-2)J2-1*01
	None
	None

	79
	TCRB1:V28*01(-3)-(-6)-D1*01-N(21)-(-3)J1-5*01
TCRB2:D1*01(-8)-N(45)-(-3)J2-7*01
TCRG:V2*01-P(1)-(-5)J1*01
	TCRD:V2*01(-3)-N1(11)-(-1)D3*01(-2)-N2(21)-(-3)J1*01
	None

	82
	None
	None
	None





[bookmark: _Hlk91620156]Table S4 Clonality analysis of Ig/TCR gene rearrangements in 85 enrolled patients with ALL at diagnosis
	Rearrangements
	Total
n
	Monoclonal
n (%)
	bi-clonal or bi-allelic
n (%)
	Oligoclonal
n (%)

	B-ALL
	70
	

	IgH
	61
	36 (59.0)
	20 (32.8)
	5 (8.2)

	IgK
	28
	20 (71.4)
	7 (25.0)
	1 (3.6)

	IgL
	5
	5 (100)
	0
	0

	TCRB
	21
	19 (90.5)
	2 (9.5)
	0

	TCRD
	23
	22 (95.7)
	1 (4.3)
	0

	TCRG
	26
	22 (84.6)
	4 (15.4)
	0

	T-ALL
	15
	

	TCRB
	13
	6 (46.2)
	3 (23.1)
	4 (30.8)

	TCRD
	3
	3 (100)
	0
	0

	TCRG
	9
	4 (44.4)
	5 (55.6)
	0

	IgH
	4
	2 (50.0)
	2 (50.0)
	0

	IgK
	1
	1 (100)
	0
	0

	IgL
	0
	0
	0
	0































Table S5 The correlation between the quantitative levels of the new relapse rearrangements at diagnosis and clinical characteristics of patients 

	Variables
	New relapse rearrangements at diagnosis
	P-values

	
	Low levels
(< 1×10-2)
n (%)
	High levels 
(≥ 1×10-2)
n (%)
	

	Total
	10
	9
	

	Sex
	
	
	1.000

	Male
	7(50.0)
	7(50.0)
	

	Female
	3(60.0)
	2(40.0)
	

	Age at diagnosis (years)
	
	
	0.005

	< 6
	9(81.8)
	2(18.2)
	

	≥ 6
	1(12.5)
	7(87.5)
	

	WBC at diagnosis (×109/L)
	
	
	1.000

	< 50
	8(50.0)
	8(50.0)
	

	≥ 50
	2(66.7)
	1(33.3)
	

	BCR-ABL1
	
	
	1.000

	Negative
	9(50.0)
	9(50.0)
	

	Positive
	1(100.0)
	0(0.0)
	

	TEL-AML1
	
	
	1.000

	Negative
	7(50.0)
	7(50.0)
	

	Positive
	3(60.0)
	2(40.0)
	

	MLL gene rearrangements
	
	
	0.474

	Negative
	8(47.1)
	9(52.9)
	

	Positive
	2(100.0)
	0(0.0)
	

	D33 MRD levels
	
	
	0.242

	< 10-4
	1(25.0)
	3(75.0)
	

	≥ 10-4
	5(71.4)
	2(28.6)
	

	BM response at day 33
	
	
	1.000

	Blasts < 5%
	9(50.0)
	9(50.0)
	

	Blasts ≥ 5%
	1(100.0)
	0(0.0)
	

	Clinical risk
	
	
	0.227

	Standard-risk
	4(57.1)
	3(42.9)
	

	Intermediate-risk
	3(33.3)
	6(66.7)
	

	High-risk
	3(100.0)
	0(0.0)
	

	Time to relapse (months)
	
	
	0.033

	≤ 18
	0(0.0)
	4(100.0)
	

	> 18
	10(66.7)
	5(33.3)
	




Supplementary Table S6 The quantitative levels of diagnostic and relapse clones detected in the 12 patients 
	No.
	Clones
	RQ-PCR targets
	Quantitative levels of clones

	
	
	
	At diagnosis
	0.6 
month
	1 
[bookmark: OLE_LINK1]month
	3
months
	6 
months
	9 
months
	12
months
	24 
months
	36 
months
	48 
months
	60 
months
	At
relapse
	Other time-points

	02
	Diagnostic
	IgH
	9.29×10-1
	
	
	1.54×10-3
	
	
	
	1.87×10-5
	0
	0
	0
	3.57×10-1(70m)
	

	
	Relapsed
	IgK
	2.44×10-3
	
	
	0
	
	
	
	0
	0
	0
	1.09×10-2
	8.96×10-1(70m)
	

	12
	Diagnostic
	IgH
	9.20×10-1
	
	
	
	
	
	0
	0
	0
	
	
	9.20×10-1(51m)
	

	
	Relapsed
	TCRB
	1.50×10-4
	
	
	
	
	
	0
	0
	0
	
	
	9.40×10-1(51m)
	

	24
	Diagnostic
	IgK
	9.03×10-1
	1.23×10-3
	8.52×10-4
	1.00×10-5
	0
	0
	0
	0
	
	0
	
	6.96×10-1(60m)
	

	
	Relapsed
	IgH
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	
	8.70×10-1(60m)
	

	25
	Diagnostic
	TCRB
	8.63×10-1
	8.02×10-2
	4.79×10-2
	1.58×10-4
	0
	0
	0
	0
	
	
	
	1.62×10-1(38m)
	

	
	Relapsed
	IgH
	9.45×10-2
	1.17×10-2
	7.71×10-3
	4.06×10-5
	2.95×10-5
	0
	0
	0
	
	
	
	7.70×10-1(38m)
	

	26
	Diagnostic
	IgH
	3.67×10-1
	
	
	3.89×10-3
	5.62×10-4
	1.14×10-4
	1.17×10-4
	0
	0
	
	
	1.00(65m)
	

	
	Relapsed
	IgK
	1.31×10-1
	
	
	1.83×10-3
	1.13×10-4
	8.16×10-5
	1.83×10-5
	3.12×10-5
	0
	
	
	9.60×10-1(65m)
	

	33
	Diagnostic
	IgH
	9.16×10-1
	3.63×10-2
	1.38×10-3
	5.00×10-5
	0
	0
	0
	
	
	
	
	7.87×10-1(24m)
	 

	
	Relapsed
	IgL
	5.95×10-4
	8.66×10-5
	0
	0
	0
	0
	0
	
	
	
	
	9.49×10-1(24m)
	 

	40
	Diagnostic
	IgH
	9.62×10-1
	0
	0
	0
	0
	0
	
	
	
	
	
	0(13m)
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	Relapsed
	IgH
	1.17×10-1
	0
	0
	0
	0
	3.03×10-1
	
	
	
	
	
	9.11×10-1(13m)
	

	42
	Diagnostic
	IgH
	9.8×10-1
	1.50×10-3
	5×10-5
	0
	0
	0
	0
	0
	
	
	
	9.8×10-1(49m)
	

	
	Relapsed
	TCRG
	5.26×10-2
	5×10-5
	0
	0
	0
	0
	0
	0
	
	
	
	9.3×10-1(49m)
	

	48
	Diagnostic
	IgK
	6.49×10-1
	3.36×10-2
	1.32×10-2
	
	3.83×10-4
	0
	0
	
	
	
	
	3.81×10-1(22m)
	2.19×10-1(20 m)

	
	Relapsed
	IgH
	1.00×10-5
	1.00×10-5
	0
	
	0
	0
	0
	
	
	
	
	1.3×10-1(22m)
	4.20×10-3(20 m)

	54
	Diagnostic
	IgH
	8.15×10-1
	5.71×10-4
	8.20×10-5
	4.07×10-2
	0
	7.20×10-4
	5.15×10-1
	
	
	
	
	7.52×10-1(15m)
	

	
	Relapsed
	IgH
	1.98×10-2
	4.94×10-4
	1.52×10-4
	5.66×10-2
	0
	9.50×10-4
	7.16×10-1
	
	
	
	
	5.45×10-1(15m)
	

	56
	Diagnostic
	IgH
	8.78×10-1
	
	2.18×10-4
	0
	0
	
	
	
	
	
	
	7.30×10-1(17m)
	

	
	Relapsed
	IgH
	8.07×10-2
	
	5.05×10-4
	5.00×10-5
	0
	
	
	
	
	
	
	6.35×10-1(17m)
	

	68
	Diagnostic
	IgH
	8.90×10-1
	1.16×10-1
	1.53×10-3
	5.00×10-5
	5.00×10-5
	
	
	
	
	
	
	8.90×10-1(24m)
	

	
	Relapsed
	IgH
	0
	0
	0
	0
	0
	
	
	
	
	
	
	6.80×10-1(24m)
	






Figure S1 Flow chart of the trial design. A total of 1171 children with ALL were admitted to our hospital between 2000 and 2012, 171 of whom relapsed, including 153 with bone marrow relapse. 85 children with ALL with bone marrow relapse were enrolled according to inclusion and exclusion criteria. The 85 were tested for Ig/TCR gene rearrangements at diagnosis and relapse and were categorized into three parts by changes of rearrangement patterns: unchanged rearrangements (n=40), partial loss (n=20), and the presence of new rearrangements (n=25), followed by statistical analysis. RQ-PCR was used to monitor the quantitative levels of major rearrangements at the primary diagnosis and the quantitative levels of new rearrangements (from relapse to diagnosis), which were also analyzed statistically.
