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▪ Academic consortium started in 1996 based on BIOMED-2 grant PCR-

based clonality studies for early diagnosis of lymphoproliferative disorders 

▪ Collaborative study of 48 European institutes

(including 30 PCR labs) in 7 national networks

▪ Key publications in 2003 and 2007 on immunogenetic assays (IG/TR 

clonality/repertoire; low throughput assays)

▪ Renamed into EuroClonality (scientific foundation); sustainability 

model based on valorization of collective IP

▪ Key tasks: 

1) educational & diagnostic service; 2 EQA service; 3) innovation

Who are we ?

PCR-based clonality studies for early
diagnosis of lymphoproliferative disorders

BIOMED-2 Concerted Action BMH4-CT98-3936

Göttingen

Heidelberg

Würzburg

Berlin

Kiel

Paris

Segovia

Toledo

Léon Toulouse

Créteil

Rouen

Porto

Frankfurt

Norwich

Cambridge

Leeds

Aberdeen

Salamanca

Lisboa

Eindhoven

Amsterdam

Cadiz

London
Cardiff

Southampton

Leicester
Nottingham

Groningen

Rotterdam
Nijmegen

Pierre-Benite

Madrid

Roeselare

Arnhem
Münster

http://www.euroclonality.org

http://www.euroclonality.org/


Immunogenetics applications

Clonality Minimal residual disease IGHV mutational status

Variable

V      CDR3      J

VH3-21 JH4DH3-3



HiT immunogenetic applications …

repertoire MRD clonality
Langerak, J Immunol 2017



EuroClonality-NGS Working Group

→ EuroClonality-NGS main objective : 

develop, standardize, and validate IG/TR NGS assays for clinical applications
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IG clonality feasibility study

Bioin

Workflow IG-NGS clonality assessment

Frozen-tissue or FFPE sample

DNA isolation

Multiplex PCR

(IGHV-IGHD-IGHJ FR3, 

IGHD-IGHJ, IGKV-IGKJ,

IGKV/Intron-KDE )

Multiplex PCR for IG-NGS clonality analysis

• DNA purification

• Adaptor ligation

• Library preparation

and amplification

Sequence run 

Ion Torrent

Bioinformatics analysis

with

ARResT/Interrogate

IGHV-IGHD-IGHJ IGHD-IGHJ IGKV-IGKJ

IGKV/Intron-KDE

Forward primers:

22 x IGH-V-FR3

Forward primers: Forward primers:

Reverse primers:

3 x IGH-J

8 x IGH-D

Reverse primers:

3 x IGH-J

11 x IGK-V

IGK-INTR

Reverse primers:

IGK-DE

3 x IGK-J

30 sec 92 C

30 x  40 sec 60 C
40 sec 72 C

1 x 10 min 94 C 
1 x 30 min 72 C

1 x 10 min 20 C

PCR mixture:

40 ng DNA

0.2/0.4 mM primers

1 x GeneAmp buffer

200 mM dNTP

1.5 mM MgCl2
0.5 U AmpliTaq Gold 

PCR mixture:

40 ng DNA

0.2 mM primers

1 x GeneAmp buffer

200 mM dNTP

2 mM MgCl2
0.5 U AmpliTaq Gold 

PCR mixture:

40 ng DNA

0.2 mM primers

1 x GeneAmp buf fer

200 mM dNTP

1.5 mM MgCl2
0.5 U AmpliTaq Gold 

Pool reaction mixtures 1:1:1

Scheijen, Leukemia 2019;33:2227



Clonality reporting usermode ARResT/Interrogate

Reads: 113521 Reads: 7374

Reads: 150686 Reads: 16234

WS19_181 IGH VJ FR3

WS19_181

WS19_181

WS19_181IGK V-J

IGHD

IGK V/Intron-Kde

EuroClonality-NGS purpose developed pipeline

ARResT/Interrogate



STUDY BACKGROUNDIG/TR MRD marker screening study

Screening 

of diagnostic sample

MRD analysis

Preparation of 

amplicons for 

HTS

HTS

Bioinformatic 

identification of 

index-sequence

IG/TR 

Multiplex PCR 

Preparation of 

amplicons for 

HTS

HTS

Bioinformatic 

search for index-

sequence

IG/TR 

Multiplex PCR 

Courtesy: M. Brueggemann

Brüggemann, Leukemia 2019;33:2241 

Ongoing work



Brüggemann, Leukemia 2019;33:2241 

IG/TR protocol (2-step)



Knecht, Leukemia 2019;33:2254

Brüggemann, Leukemia 2019;33:2241 

IG/TR protocol (2-step) + bioinformatics

EuroClonality-

NGS purpose 

developed 

pipeline

ARResT/Interrogate



Leukemia 2019;33:2227

Leukemia 2019;33:2254

Leukemia 2019;33:2241



Repertoire: clinical applications for malign B cells

IGHV mutational status in CLL

% identity to germline – 2% threshold

TTFT OS



Davi et al, Leukemia 2020

Clone #1 
Clone #2 

Clone #3 
Clone #4 

Clone #5 

Clone #1 
Clone #2 

Clone #3 
Clone #4 

Clone #5 

Clone #1 
Clone #2 

Clone #3 
Clone #4 

Clone #5 

Clone #1 (35.2%)  

Clone #2 (2.4%)  

Clone #3 (1.5%) 

Clone #4 (0.15%)  

Clone #5 (0.13%)  

IGHV3-72 

IGHJ4 

Repertoire: insights into pathogenesis of malign B cells



❑ IG clonality biological validation (~200 B cell proliferations), submitted

❑ TR clonality biological validation (~200 T cell proliferations)

❑ IG/TR/CNV/SNV capture validation (280 lymph.prol.), submitted

❑ 1-step IG / TR clonality in hematopathology (FFPE, FF) 

❑ 1-step IG / TR marker screening & MRD in ALL / NHL 

❑ microfluidics based library preparation for ALL marker screening

❑ leader-based IGHV analysis in CLL

❑ Standardization (SOPs), interpretation guidelines, training, education  

Our ongoing work …



Quality control samples / biol. standards

Knecht, Leukemia 2019;33:2254; Darzentas, in preparation



▪ Strategy

▪ Applications

Polyclonal Target Quality Control (PT-QC)

▪ 1:1:1 mixture of genomic DNA of blood MNC, thymus, tonsil, 

representing a full repertoire of IG/TR rearrangements

▪ Application: assess performance biases or unusual amplification 

shifts in a sequencing run by tracking primer distribution/usage 

and comparison with stored reference profiles

What did you make?



▪ Strategy

▪ Applications

human B / T cell line catalogue

▪ ~60 tumor cell lines fully characterized for IG/TR rearrangements

▪ Application: reference catalogue

central In-tube Quality/Quantification Control (cIT-QC) 

▪ mixture of B/T cell line DNA with selected IG/TR rearrangements

▪ Application: enables conversion from reads to cells, highlights 

obvious over-/under-amplification (normalizing abundance)

What did you make?



▪ Parameters taken into consideration

▪ genomic DNA-based approach

▪ gene usage (in-tube control)

▪ coverage of all IG / TR (polyclonal target control)

▪ concentration / copies (in-tube control)

N.B. standards developed for DNA-based approaches, but could 

be transformed into RNA-based immunogenetics approaches

(provided that rearrangements are transcribed)

Pro/Con for the design



▪ Quick review of key results 

▪ human cell line catalogue → ~60 cell lines

▪ full characterization of IG/TR rearrangements by:

▪ multiplex amplicon PCR-based NGS protocol

▪ capture NGS protocol

▪ Sanger sequencing

Conclusion/Results

Darzentas, in preparation



▪ Quick review of key results 

▪ cIT-QC: 9 cell lines (6B/3T) → 46 rearrangements

▪ every target covered at least 3-4 times

Conclusion/Results

Knecht, Leukemia 2019;33:2254



▪ What would you do differently, if you were to repeat this project?

▪ Consider best cell lines in view of broad (commercial) 

availability

▪ Work on standards with equimolar coverage of rearrangements

Lessons Learned/Recommendations


