Supplemental Table:
Table S1: Selected studies in the MRD monitoring of lymphoma
	Author
	subtype
	Total patient count
	technique
	Monitoring time points
	intervention
	analyte
	Reported data on MRD
	Clinical applications

	Lynch et al. (1) 
	cHL 
	30
	PhasED-seq
CAPP-Seq
FDG-PET/CT 
	baseline, after C1 and C2, EOT
	APVD
	PB (plasma)
	MRD negativity(C3D1→EOT):
Overall: 81%(21/26)→92%(24/26)
early-stage favorable disease: 88% (7/8)→100% (8/8)
early unfavorable/advanced stage disease: 78% (14/18)→ 89%(16/18)
	tumor burden; MRD monitoring during and after therapy

	Cherng HJ, et al. (2)
	DLBCL
	53
	PhasED-seq
CAPP-Seq
	baseline,on-treatment
	LO-CHOP
	PB (plasma)
	baseline ctDNA detected rate: 94% (31/33)

MRD negativity after at least 5 cycles of therapy:
89% (16/18) 
	tumor burden; response assessment; molecular subtypes

	Moreno C, et al. (3)
	CLL/SLL
	129
	FCM
	on-treatment, post-treatment
	IO/CO
	PB and/or BM
	MRD negativity is one of the secondary endpoints.
MRD negativity (IO vs. CO):
Overall: 38%（43/113）vs. 25%（29/116）
PB: 33%（37/113）vs. 20%（23/116）
BM: 25%（28/113）vs. 17%（20/116）
CR: 60%（28/47）vs.75%（15/20）
PR: 25%（14/56） vs. 19%（14/74）
High risk population: 65% (15/23) vs. 27% (3/11)
	clinical trial endpoint; Response assessment

	Lakhotia, et al. (4) 
	MCL
	53
	ASO-qPCR
NGS
FDG-PET/CT 
	pretreatment, after the bortezomib window, after C1 and C2 of induction therapy, EOI, and at each follow-up visit.
	bortezomib, DA-EPOCH, rituximab
	PB(serum), FFPE, BM clot, frozen tumor cells
	pretreatment samples clonotype identified rate: 96% (50/52) 
	tumor burden; prognosis prediction; ctDNA dynamics

	Torka, et al. (5)
	MCL
	37
	HS-FCM
PET/CT
	baseline, after C2,4, EOT/before stem cell collection, on day 100, every 6 months for 3 additional years or until disease progression 
	O-Hyper CVAD, HDMA, HDC-ASCT
	PB and/or BM
	MRD negativity is one of the secondary endpoints.
HSFCM-CR rate at EOI:  71% (20/28)
Overall MRD negativity rate:
after 2 cycles:78%→post-induction:96%→post-ASCT:89%
	prognosis prediction; clinical trial endpoint

	Giné et al. (6)
	MCL
	50
	ASO-qPCR
NGS
	Every 6 months for a maximum planned follow-up of 7 years.
	IR 
	PB
BM
	MRD negativity is one of the secondary objectives.
MRD negativity:
-PB:93%(37/40) - BM:70%(26/37)
	MRD–directed treatment; clinical trial endpoint;

	Siddiqi et al. (7)
	CLL/SLL
	25
	FCM
NGS
	at day30 and month3, 6,9,12,15,18,24
	Lisocabtagene maraleucel 
	PB
BM
	MRD negativity: 
PB:75% (15/20)

BM: 65% (13/20) 
	response assessment

	Herrera et al. (8)
	DLBCL
	33
	CAPP-Seq
PET/CT
	baseline, EOT
	 pola-BR or BR 
	PB (plasma)
	\
	risk stratification; relapse prediction 

	Luminari S, et al. (9)
	FL
	807
	nested PCR
FDG-PET/CT
	EOT, month6,12,18,24,36
	R-CHOP/BR
	PB BM
	MRD negativity is prognostic factor for PFS.
	prognosis and relapse prediction

	Soumerai JD, et al. (10)
	CLL/SLL
	39
	14-colour FCM
clonoSEQ
	PB:C3D1, every other cycle
,EOT,every 3 months during surveillance
BM:C3D1, every other cycle,at PB MRD negativity  
	BOVen
	PB BM
	MRD negativity is primary endpoint.
MRD negativity:

89% (33/37)
	MRD–directed treatment

	Miljkovic MD, et al. (11)
	PTCL
	54
	NGS
	baseline, EOT, before every cycle, EOI, every3-4/6-12 months during surveillance 
	DA-EPOCH
	PB (serum), FFPE
	ctDNA to predict treatment failure after 2 cycles:
sensitivity: 75%; specificity:50%; PPV:60%; NPV:67%  
ctDNA to predict treatment failure at EOT: 
sensitivity: 59%; specificity:86%; PPV:89%; NPV:52% 
	relapse monitoring

	Davids MS, et al. (12)
	CLL/SLL
	37
	4-color FCM
	baseline, C4D1, C8D1, C16D1, C25D1, every3 months during surveillance 
	acalabrutini, venetoclax, and obinutuzumab
	PB BM
	MRD negativity:
C8D1: 14% (14/37) →C16D1:38% (14/37) → C25D1:38% (14/37)
	MRD–directed treatment; clinical trial endpoint; response assessment

	Zhang W, et al. (13)
	T cell lymphoma
	30
	NGS
	on-treatment, post-treatment
	CHOPE, chidamide
	PB BM
	\
	response assessment; relapse monitoring

	Spiegel JY, et al. (14)
	LBCL
	38
	FCM
	pretreatment, d0, 7, 14, 21, 56, 90
	CD19-22.BB.z-CAR
	PB (plasma)
	MRD negativity:

B-ALL: 88% ; LBCL: 29% 
	response assessment

	Genuardi E, et al. (15)
	MCL FL
	\
	MFCM
	baseline, during clinical follow-up
	\
	PB BM
	Baseline clonotype identified rate: 

BM: 80%(16/20); PB : 40%(8/20) 
	clonality assessment; MRD monitoring

	Genuardi E, et al. (16)  
	MCL
	20
	IgNGS 
	\
	Lenalidomide
	PB BM
	\
	clonality assessment; MRD monitoring

	Le Gouill S, et al. (17)
	MCL
	48
	ASO-qPCR
	after C3 and C6
	venetoclax, ibrutinib and obinutuzumab
	PB BM
	MRD negativity:

after C3: 81%(26/32)  
	response assessment

	Le Gouill S, et al. (18)
	MCL
	86
	qPCR
	EOI
	obinutuzumab plus DHAP 
	BM
	at EOI:  

MRD negativity: 75%(55/73); MRD-positive:25%(18/73)
MRD negativity is primary endpoint.
	response assessment; clinical trial endpoint

	Weng WK, et al. (19)
	MF

SS
	35
	NGS
	baseline, posttransplant at day +30, +60, +90, +180, +270, +360, and then yearly.
	TSEBT-TLI-ATG, allogeneic transplant
	PB 
skin samples
	MRD negativity: 43% (13/30) 
	response assessment

	Frank MJ, et al. (20) 
	MCL
	65
	clonoSEQ
	every 3 months in the first year after ASCT and every 6 months thereafter for an additional 2 years or until evidence of clinical PD.
	irradiated, CpG-activated tumor cells, ASCT
	PB
	1 year after ASCT:  MRD negative:89%
MRD negativity is primary endpoint.
	response assessment; clinical trial endpoint

	Davids MS, et al. (21) 
	CLL/SLL
	85
	MFCM
	after C3, 2 months after the final cycle, every 6 months during surveillance.
	Ibrutinib, FCR
	PB BM
	MRD negativity is primary endpoint.
MRD-negative:
2 months after the last cycle: 33% (ibrutinib plus FCR) VS. 20% (FCR alone) 
Overall: 84% (71/85) in BM
	MRD–directed treatment; clinical trial endpoint; response assessment

	Roberts AW, et al. (22)
	CLL/SLL
	436
	MFCM
	on-treatment, post-treatment
	 venetoclax
	PB BM
	MRD negativity: 27% in PB; 16% in BM
	response assessment; prognosis prediction

	Grommes C, et al. (23) 
	CNS lymphoma
	15
	NGS
	baseline, C3D1, C5D1
	ibrutinib, HD-MTX, rituximab 
	CSF
	Sustained tumor responses were associated with clearance of ctDNA from the CSF.
	response assessment

	Gressin R, et al. (24)
	MCL
	76
	qPCR
	baseline, after C4 and C6, every 3-6 months during surveillance.
	rituximab, bendamustine, bortezomib and dexamethasone
	PB BM
	MRD negativity:（PB vs. BM）
C4: 88% (50/57) vs. 77%（37/48)
C6: 87% (47/54) vs. 76%（35/46)
	response assessment; prognosis prediction

	Klener, P. et al. (25)
	MCL
	73
	qPCR
	baseline, after C3 and C6
	R-CHOP and R-cytarabine
	PB BM
	MRD negativity:（PB vs. BM）
C3: 49.1% vs. 39.2%
C6: 77.8% vs. 54.5%
	response assessment

	Ruan J, et al. (26)
	MCL
	38
	clonoSEQ
	follow-up
	LR
	PB
	MRD negativity after ≥3 years of treatment: 80% (8/10)
	response assessment; relapse monitoring

	Chen RW, et al. (27)
	MCL
	23
	ddPCR
	baseline, on day 1 of each cycle
	bortezomib, rituximab
	PB
	the role of quantitative CCND1 mRNA in monitoring MRD.
	response assessment;

	Tam CS, et al. (28)
	MCL
	24
	8-color FCM 
ASO-PCR
	on-treatment, post-treatment
	oral ibrutinib and venetoclax
	PB BM
	MRD negativity:（FCM vs. ASO-PCR）
67% vs. 38%
	response assessment;

	Rossi D, et al. (29)
	DLBCL
	50
	CAPP-Seq
	baseline, on day 1 of each cycle, EOT, progression
	R-CHOP
	PB (plasma)
	\
	tracking clonal evolution 

	Kolstad A, et al.  (30)
	MCL
	183
	nested PCR
qPCR
	pre-ASCT and at 2 to 3 months, at 6 months, and then every 6 months post-ASCT, until relapse or completion of 5 years of follow-up
	ASCT
	PB

BM
	\
	relapse monitoring; MRD–directed treatment

	Sarkozy C, et al. (31)
	FL
	34
	IgNGS
	baseline
	NA
	tumor

PB (plasma)
	tumour clonotype identification:
tumor: 85% (29/34)

PB: 74% (25/34) 
	clonality assessment; prognosis prediction

	Herrera AF, et al. (32)
	HL
NHL
	139
	IgNGS
	prior to HSCT and at 1, 2, 3, 6, 9, 12, 18 and 24 months after HSCT, or until relapse. 
	NA
	PB (plasma)
	sensitivity/specificity: (at 1,2,3 months after HSCT)
69%/45%→73%/55%→73%/55%
ctDNA-positive:(at 1,2,3,6,12,24 months after HSCT)
60%→55%→52%→36%→21%→10%
84%(16/19) was detected ctDNA prior to clinical relapse or progression. 
	prognosis prediction; relapse monitoring

	Assouline SE, et al. (33)
	DLBCL
	40
	CAPP-seq ddPCR
	on-treatment
	panobinostat with or without rituximab
	PB (plasma)
	\
	response assessment

	Armand P, et al.  (34)
	MCL
	23
	ClonoSEQ
	baseline, after C3 and C6
	RB/RC
	PB
	\
	response assessment

	cHL: classical Hodgkin lymphoma; C1:cycle1; C2:cycle2; EOT: end of treatment; APVD: pembrolizumab, doxorubicin, vinblastine, dacarbazine; C3D1:first day in cycle 3; DLBCL: Diffuse large B-cell lymphoma; LO-CHOP: obinutuzumab, lenalidomide, cyclophosphamide, doxorubicin, vincristine, prednisone; ctDNA: Circulating tumour DNA; CLL/SLL: Chronic lymphocytic leukemia/small lymphocytic lymphoma; IO: ibrutinib plus obinutuzumab; CO: chlorambucil plus obinutuzumab; PB: Peripheral blood; BM: Bone marrow; MCL: Mantle cell lymphoma; EOI: end of induction; DA-EPOCH: dose-adjusted etoposide, doxorubicin, cyclophosphamide, prednisone, vincristine; FFPE: formalin-fixed paraffin-embedded; HS-FCM: high-sensitivity flow cytometry assay; O-HyperCVAD: ofatumumab, hyper-fractionated cyclophosphamide, doxorubicin, vincristine, and dexamethasone; HDMA: high dose methotrexate and cytarabine; HDC-ASCT: high dose chemotherapy and autologous stem cell transplant; HSFCM-CR rate: meeting all CR criteria and MRD negative; ASO-qPCR: allele-specific oligonucleotide real-time quantitative polymerase chain reaction; IR: ibrutinib, rituximab; pola-BR: polatuzumab vedotin,  bendamustine, rituximab; BR: bendamustine, rituximab; FL: Follicular lymphoma; R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; BR: bendamustine, rituximab; BOVen: zanubrutinib, obinutuzumab, venetoclax; PPV: positive predictive value; NPV: negative predictive value; C4D1: first day in cycle 4; C8D1:first day in cycle 8; C16D1:first day in cycle 16; C25D1:first day in cycle 25; CHOPE: cyclophosphamide, doxorubicin, vincristine, prednisone, and etoposide; LBCL: large B-cell lymphoma; CD19-22.BB.z-CAR: bispecific CAR targeting CD19 and/or CD22; C6: cycle 6; DHAP: dexamethasone, high-dose cytarabine, and cisplatin; TSEBT-TLI-ATG: total skin electron beam therapy, total lymphoid irradiation, and antithymocyte globulin; MF: mycosis fungoides; SS: Sézary syndrome; FCR: Fludarabine, cyclophosphamide, and rituximab; C3D1:first day in cycle 3; C5D1:first day in cycle 5; HD-MTX: high-dose methotrexate; CSF: cerebrospinal fluid; ASCT: Autologous stem cell transplantation; LR: lenalidomide plus rituximab; CCND1:cyclin D1; RB/RC: rituximab/bendamustine or rituximab/high-dose cytarabine; 
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