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Supplemental Material and Methods 
Patients: This study contained 97 continuous pediatric patients diagnosed with B-ALL at the Children's Hospital of Soochow University from June 2023 to January 2024. Informed consent was obtained from all patients following the institutional guidelines.
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Diagnosis: All patients underwent standard MICM diagnostic procedures on bone marrow specimens, which included cytomorphology by bone marrow smear, immunophenotyping by flow cytometry, chromosome aberration analysis by karyotyping (R-banding), targeted DNA NGS, and transcriptome analysis. The diagnosis was established in accordance with the criteria specified in the 5th edition of the WHO Classification of Hematolymphoid Tumors.
Risk assessment: Patients with B-ALL aged 1 to <10 years were classified as low-risk (LR) if they met the following criteria: leukocyte count <50 × 109/L, hyperdiploid karyotype, or the presence of ETV6::RUNX1 fusion, and no central nervous system (CNS) or testicular involvement. Additionally, minimal residual disease (MRD) <1× 10-2 on day 19 and <1× 10-4 on day 46 of induction were required. High-risk (HR) patients included those with leukocyte count ≥300 × 109/L, the TCF3::HLF fusion, MRD ≥1× 10-2 (or ≥5% blasts without suitable markers) on day 46, or infants <6 months with KMT2A rearrangement. Patients not meeting the LR or HR classifications criteria are classified as intermediate-risk (IR).
Treatment: All patients received dexamethasone for the first 4 days, a combination of methylprednisone, daunorubicin, vincristine, and perasparaginase from days 5-28, and a combination of cyclophosphamide, 6-mercaptopurine, and cytarabine from days 29-35. Patients with ≥1× 10-4 MRD on day 19 received additional cycle of cyclophosphamide, 6-mercaptopurine, vincristine, cytarabine, and perasparaginase from days 50 to 57. Consolidation therapy included four courses of methotrexate and daily 6-mercaptopurine (Table S2). All patients underwent intrathecal therapy for prophylactic prevention of CNS leukemia, with no cranial irradiation administered (Table S3). 







Supplemental Figure
[image: ]
[bookmark: OLE_LINK932][bookmark: OLE_LINK933]Figure S1. Immunophenotypic characteristics of B-ALL patients with TRA/D rearrangement. Typical histograms showing CD3, CD10, CD19, CD20, CD22, cCD79a, CD13, CD33, and CD34 expression levels indicated as a positive rate (%). X-axis represents fluorescence intensity; Y-axis represents relative cell number; 
Reference 
1. [bookmark: OLE_LINK79][bookmark: OLE_LINK80]Yang W, Cai J, Shen S, et al. Pulse therapy with vincristine and dexamethasone for childhood acute lymphoblastic leukaemia (CCCG-ALL-2015): an open-label, multicentre, randomised, phase 3, non-inferiority trial. Lancet Oncol. 2021 Sep;22(9):1322-1332.
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		Table S3. Triple intrathecal chemotherapy (IT) dosage is age-dependent as following:

		Age(Months) 		Methotrexate(mg)		Cytarabine(mg)		Dexamethasone(mg)		NS

		<12		6		15		2.5		6ml

		12 to 35		9		25		2.5		6ml

		≥ 36 		12.5(max)		35		5		10ml

		Low-risk patients receive IT on day 5, day 19, day 29.

		Low-risk patients with any of the following features will receive additional 

		triple intrathecal treatment on days 8, 12 and 22:

		1. CNS-2 disease (< 5WBC/μL of CSF with blasts)

		2. Traumatic LP (>10 RBC/μL of CSF)

		Intermediate-risk patients receive IT on day 5, day 12, day 19, day 29.

		Intermediate-risk patients with any of the following features will receive 

		additional triple intrathecal treatment on days 8 and 15:

		1. CNS-3 status (i.e., ≥5 WBC/μL of CSF with blasts or cranial nerve palsy)

		2. CNS-2 status (< 5 WBC/μL of CSF with blasts)

		3. Traumatic tap (> 10 RBC/μL of CSF)

		High-risk patients receive IT on day 5, day 8, day 12, day 15 and day 19, day 29.
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Table S1. Previously reported cases of B-ALL with TCR rearrangement
Patient Country Age(Years) Sex WBC count Blast in BM Blast in PB Additional Response to Relapse HSCT Survival Karyotype TCR locus Partner gene Reference



( × 109/L) gene alteration  therapy
1 USA NA(child) F NA NA NA NA NA NA NA NA 46,XX,-11,dir TRA IGH 18



ins(4;11)(q21;q11q23)
2 French 6 NA NA NA NA NA NA NA NA NA t(9;14)(p21-22;q11) TRA/D CDKN2A 19
3 USA 11 F NA NA NA KMT2Ar CR BM×3 Yes CR 46,XY,t(4;11)(q21;q23), TRD IGH 20



inv(14)(q11q32.2)
4 French 7 F 171 85% 92% NA CR NA NA NA 46,XX,t(14;14)(q11;q32) TRA/D IGH 21
5 French 6 M NA NA NA NA CR NA NA NA 54,XY,+X,+Y,+9,+add(9)(q34), TRA/D IGH 4



+inv(14)(q11q32)x2,+21,
 +21[11]/46,XY[4] 



6 Brazil 20 M 37.2 90% 80% NA CR NA NA NA 45,XY,t(8;14) (q24;q11.2),-9 TRA/D MYC 22
der(12)t(9;12)(q12;p13)[11]/46,XY[7] 



7 China 3 NA NA NA NA KMT2A::MLLT3 CR CNS×1 NA NA t(8;14) (q24;q11.2) TRA/D MYC 23
B-ALL:B-cell acute lymphoblastic leukemia;TCR:T-cell receptor;NA:not available;F: female;M: male;WBC: white blood cell;BM:bone marrow;PB:peripheral blood;r:rearrangemengt;
CR:complete remission;CNS: central nervous system;HSCT:hematopoietic stem-cell transplantation;TCR:T-cell receptor; TRA/D: T-cell receptor alpha-delta locus.
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		Table S1. Previously reported cases of B-ALL with TCR rearrangement 

		Patient		Country		Age(Years)		Sex		WBC count		Blast in BM		Blast in PB		Additional 		Response to		Relapse		HSCT		Survival		Karyotype		TCR locus		Partner gene		Reference

										( × 109/L)						gene alteration		 therapy

		1		USA		NA(child)		F		NA		NA		NA		NA		NA		NA		NA		NA		46,XX,-11,dir		TRA		IGH		18

																										ins(4;11)(q21;q11q23)

		2		French		6		NA		NA		NA		NA		NA		NA		NA		NA		NA		t(9;14)(p21-22;q11) 		TRA/D		CDKN2A		19

		3		USA		11		F		NA		NA		NA		KMT2Ar		CR		BM×3		Yes		CR		46,XY,t(4;11)(q21;q23),		TRD		IGH		20

																										inv(14)(q11q32.2)

		4		French		7		F		171		85%		92%		NA		CR		NA		NA		NA		46,XX,t(14;14)(q11;q32)		TRA/D		IGH		21

		5		French		6		M		NA		NA		NA		NA		CR		NA		NA		NA		54,XY,+X,+Y,+9,+add(9)(q34),		TRA/D		IGH		4

																										+inv(14)(q11q32)x2,+21,

																										 +21[11]/46,XY[4] 

		6		Brazil		20		M		37.2		90%		80%		NA		CR		NA		NA		NA		45,XY,t(8;14) (q24;q11.2),-9		TRA/D		MYC		22

																										der(12)t(9;12)(q12;p13)[11]/46,XY[7] 

		7		China		3		NA		NA		NA		NA		KMT2A::MLLT3		CR		CNS×1		NA		NA		t(8;14) (q24;q11.2)		TRA/D		MYC		23

		B-ALL:B-cell acute lymphoblastic leukemia;TCR:T-cell receptor;NA:not available;F: female;M: male;WBC: white blood cell;BM:bone marrow;PB:peripheral blood;r:rearrangemengt;

		CR:complete remission;CNS: central nervous system;HSCT:hematopoietic stem-cell transplantation;TCR:T-cell receptor; TRA/D: T-cell receptor alpha-delta locus.								
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Table S2 Treatment protocol
Phase of treatment LR IR*/HR
Induction (week 1–7) Dex+VDLP+CAT+CAT2#+IT Dex+VDLP+CAT+CAT2#+IT
Consolidation (week 8–15) HDMTX HDMTX
Continuation therapy and 6-MP+VD/MTX 6-MP/+Dex+DNR+VCR+PEG-Asp
reinduction (week 16–29(LR)/33(IR)) Dex+VCR+DNR+PEG-Asp+IT Dex+VCR+Ara-C+PEG-Asp+IT
Maintenance phase (week 30(LR)/34(IR)–129) 6-MP+MTX/VD+IT 6-MP+MTX/CA/VD+IT



CAT, cyclophosphamide(1g/m2/d ,d29)-cytarabine(50mg/m2/q12h,d29-35)-6-mercaptopurine(40mg/m2/d,d29-35);



6-MP,6-mercaptopurine(25mg/m2/d)and/or DEX,dexamethasone(12mg/m2/d);DNR,daunorubicin(25mg/m2/d);



LR, low-risk; IR, intermediate-risk; HR, high-risk; Dex,dexamethasone(6mg/m2/d ,d1-4);



perasparaginase(2000U/m2/d,d6,26)-methyprednisone((36(LR)/48mg(IR/HR)/m2/d,d5-28))；



6-mercaptopurine(40mg/m2/d,d50-56)-vincristine(1.5mg/m2/d ,d50,57)-perasparaginase(2000U/m2/d,d50);IT,intrathecal injection;



6-MP,6-mercaptopurine(50mg/m2/d);VD/MTX,vincristine(1.5mg/m2/d)-dexamethasone(8mg/m2/d)and/or methotrexate(25mg/m2/d);



6-MP,6-mercaptopurine(50mg/m2/d);MTX/VD(week30-49),methotrexate(25mg/m2/d)and/or vincristine(1.5mg/m2/d)-dexamethasone
VCR, vincristine(1.5mg/m2/d); PEG-ASP, perasparaginase(2000U/m2/d);  DEX,dexamethasone(8mg/m2/d);ARA-C, cytarabine(2g/m2/d);



VDLP, vincristine(1.5mg/m2/d,d5,12,19,26)-daunorubicin(25mg/m2/d,d5,d12)-



CAT2, cyclophosphamide(1g/m2/d ,d50)-cytarabine(50mg/m2/q12h,d50-56)-



HDMTX, high dose methotrexate(LR:3g/m2, IR/HR:5g/m2/24h);6-MP, 6-mercaptopurine(25mg/m2/d,14d);



(8mg/m2/d); MTX/CA/VD, methotrexate(25mg/m2/d) and/or cyclophosphamide(300mg/m2/d)-cytarabine(300mg/m2/d)



# indicated additional treatment in day 19 MRD ≥ 1% children;  * once ph+ALL was identified, the patients were 
and/or vincristine(1.5mg/m2/d)-dexamethasone(8mg/m2/d);



treated with IR protocol with the addition of TKI (dasatinib 80mg/m2/d) to conventional chemotherapy.
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		Table S2 Treatment protocol

		Phase of treatment		LR		IR*/HR

		Induction (week 1–7)		Dex+VDLP+CAT+CAT2#+IT		Dex+VDLP+CAT+CAT2#+IT

		Consolidation (week 8–15)		HDMTX		HDMTX

		Continuation therapy and 		6-MP+VD/MTX		6-MP/+Dex+DNR+VCR+PEG-Asp

		reinduction (week 16–29(LR)/33(IR))		Dex+VCR+DNR+PEG-Asp+IT		Dex+VCR+Ara-C+PEG-Asp+IT

		Maintenance phase (week 30(LR)/34(IR)–129) 		6-MP+MTX/VD+IT		6-MP+MTX/CA/VD+IT

		LR, low-risk; IR, intermediate-risk; HR, high-risk; Dex,dexamethasone(6mg/m2/d ,d1-4); 

		VDLP, vincristine(1.5mg/m2/d,d5,12,19,26)-daunorubicin(25mg/m2/d,d5,d12)-

		perasparaginase(2000U/m2/d,d6,26)-methyprednisone((36(LR)/48mg(IR/HR)/m2/d,d5-28))；

		CAT, cyclophosphamide(1g/m2/d ,d29)-cytarabine(50mg/m2/q12h,d29-35)-6-mercaptopurine(40mg/m2/d,d29-35);

		CAT2, cyclophosphamide(1g/m2/d ,d50)-cytarabine(50mg/m2/q12h,d50-56)-

		6-mercaptopurine(40mg/m2/d,d50-56)-vincristine(1.5mg/m2/d ,d50,57)-perasparaginase(2000U/m2/d,d50);IT,intrathecal injection;

		HDMTX, high dose methotrexate(LR:3g/m2, IR/HR:5g/m2/24h);6-MP, 6-mercaptopurine(25mg/m2/d,14d); 

		6-MP,6-mercaptopurine(50mg/m2/d);VD/MTX,vincristine(1.5mg/m2/d)-dexamethasone(8mg/m2/d)and/or methotrexate(25mg/m2/d);

		6-MP,6-mercaptopurine(25mg/m2/d)and/or DEX,dexamethasone(12mg/m2/d);DNR,daunorubicin(25mg/m2/d);

		VCR, vincristine(1.5mg/m2/d); PEG-ASP, perasparaginase(2000U/m2/d);  DEX,dexamethasone(8mg/m2/d);ARA-C, cytarabine(2g/m2/d); 

		6-MP,6-mercaptopurine(50mg/m2/d);MTX/VD(week30-49),methotrexate(25mg/m2/d)and/or vincristine(1.5mg/m2/d)-dexamethasone

		(8mg/m2/d); MTX/CA/VD, methotrexate(25mg/m2/d) and/or cyclophosphamide(300mg/m2/d)-cytarabine(300mg/m2/d) 

		and/or vincristine(1.5mg/m2/d)-dexamethasone(8mg/m2/d); 

		# indicated additional treatment in day 19 MRD ≥ 1% children;  * once ph+ALL was identified, the patients were 

		treated with IR protocol with the addition of TKI (dasatinib 80mg/m2/d) to conventional chemotherapy.
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Table S3. Triple intrathecal chemotherapy (IT) dosage is age-dependent as following:
Age(Months) Methotrexate(mg) Cytarabine(mg) Dexamethasone(mg) NS



<12 6 15 2.5 6ml
12 to 35 9 25 2.5 6ml



≥ 36 12.5(max) 35 5 10ml
Low-risk patients receive IT on day 5, day 19, day 29.
Low-risk patients with any of the following features will receive additional 
triple intrathecal treatment on days 8, 12 and 22:
1. CNS-2 disease (< 5WBC/μL of CSF with blasts)
2. Traumatic LP (>10 RBC/μL of CSF)



High-risk patients receive IT on day 5, day 8, day 12, day 15 and day 19, day 29.



Intermediate-risk patients receive IT on day 5, day 12, day 19, day 29.
Intermediate-risk patients with any of the following features will receive 
additional triple intrathecal treatment on days 8 and 15:
1. CNS-3 status (i.e., ≥5 WBC/μL of CSF with blasts or cranial nerve palsy)
2. CNS-2 status (< 5 WBC/μL of CSF with blasts)
3. Traumatic tap (> 10 RBC/μL of CSF)











