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Chronic lymphocy�c leukemia (CLL) is typically 
characterized by the presence of a dominant 
B-cell clone with a unique immunoglobulin 
heavy-chain (IGH) gene rearrangement. 
However, a subset of pa�ents exhibits mul�ple 
clonal IGH rearrangements, indica�ng 
underlying mul�clonality. At the single cell 
level, we have demonstrated that each 
produc�ve IGH gene rearrangement (P-IGH) 
represents a dis�nct B-cell clone [1]. Shi�s in 
clonal ra�os have been observed [2] 
highligh�ng the importance of their 
monitoring. Understanding of clonal 
architecture and its evolu�on over �me is 
essen�al for insights into disease biology and 
progression. Here we employ capture-based 
and amplicon NGS approaches and compare 
their results with tradi�onal Sanger 
sequencing.

BACKGROUND

CONCLUSION

Our results provided a comprehensive assessment of 
clonality in the analyzed mul�clonal CLL cases, with
a notable prevalence of concordant IGHV muta�onal 
status among co-detected clones. Detec�ng minor clones 
in mul�clonal CLL remains challenging, as the sensi�vity 
of detec�on varies across different approaches.
The clinicobiological significance of minor clones is s�ll 
unclear and warrants further inves�ga�on.
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RESULTS

 1) Rou�ne IGHV examina�on (Sanger)

92%

monoclonal

8%

68

2850

249 224 biclonal

23 triclonal
2 tetraclonal

monoclonal

mul�clonal
clonality not iden�fied

3167 CLL pa�ents

monoclonal CLL

0

200

400

600

800

1000

1200

1400

1600

U M

N

0

1

2

3

4

5

6

7

U
U
U

U
U
M

U
M
M

M
M
M

M
M
M
M

tri- and 
tetraclonal 

CLL

N

MM

UU

UM

UMM

UUM

MMM

MMMM

UUU concordant

discordant
30.5%

69.5%

biclonal CLL

0

10

20

30

40

50

60

70

80

90

100

110

U
U

U
M

M
M

N
P < 0.0001

METHODS

 2) Mul�clonal CLL: Evolu�on over �me (Sanger)
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4) Monoclonal CLL: IGH NGS amplicon IGH NGS:
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3) Mul�clonal CLL: LYNX and IGH NGS
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SANGER SEQUENCING

● cDNA
● PCR amplifica�on, fragment analysis, cloning if needed
● L‒C primers; IGHV family singleplexes + mul�plex

AMPLICON IGH NGS [4]

● DNA
● PCR amplifica�on
● L‒J primers; mul�plex
● bioinforma�cs analysis: Interrogate amplicon mode
● typically millions of usable reads
● clonal P-IGH cut-off: 1% of reads

● if >5 clonotypes with size 
0.2‒1% iden�fied, new 
clones were assigned above 
5% cut-off

CAPTURE-BASED NGS PANEL LYNX [3]

● DNA
● capture with probes, amplifica�on with UMIs
● whole IGH sequence FR1‒junc�on can be obtained
● analyzed with LYNX online tool
● typically hundreds of fragments (unique molecules) covering IGHV-D-J
● clonal produc�ve IGH rearrangement (P-IGH) cut-off:
                       1% of fragments covering IGHV-D-J; 3 fragments 

lynx.ceitec.muni.cz
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