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 Chronic lymphoproliferative disorder of natural killer (NK)-cells

(CLPD-NK) is a subset of large granular lymphocyte (LGL)

leukemia with clonal NK cell expansion [1].

 CLPD-NK has been included as a provisional entity in the 2016

WHO classification of lymphoid neoplasm and characterized by

clonal expansion of NK cells with no standardized therapy [2].

 Several mutations have been identified in CLPD-NK such as

STAT3 and TET2 (each 15–30%), however, the genetic basis of

the remaining cases is unknown [3,4].

 IL-15 is key cytokine for NK cell differentiation and activation [5].

Aim

To perform a comprehensive genomic analysis to elucidate

1. the genomic landscape

2. investigate mechanism of pathogenesis

3. improve clinical understandings

Samples and methods

CLPD-NK (NK-LGL: chronic type) (Fig. 1–6)

❑ Total 121 cases

❑ Defined by immunophenotyping

Discovery cohort

❑ N = 59

❑Whole genome seq

❑ RNA-seq

Validation cohort

❑ N = 62

❑ Targeted seq

(CCL22, STAT3)

1. Genomic part 2. Functional part

Results; Genomic analysis and structural modeling

In vitro assay

❑ G protein signaling (Fig. 8)

❑ β-arrestin recruitment (Fig. 9) 

❑ CCR4 Internalization (Fig 10)

❑ Chemotaxis (Fig. 11)

Transplantation (Fig. 12,13)

❑ NSG-Tg(Hu-IL15) mice

❑ NSG mice
Structural modeling (Fig. 7)
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Summary of CCL22 mutated CLPD-NK  
1. Distinct subgroup resembling CD56bright normal NK cell with upregulated cytokine

signaling and dendritic cell maturation pathways.

2. Induces functional selectivity to enhance chemotaxis with impaired internalization

3. Importance of microenvironmental crosstalk to have selective proliferation.
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Fig. 2. Detected CCL22 mutations 

(21.5%) in both discovery and 

validation cohort. All the mutations 

locate in C-terminus part of CCL22.

Fig. 1. Clinical 

features and 

mutational status 

of 59 cases of 

CLPD-NK in 

discovery cohort.

Fig. 4. CCL22 mutations are on 

well-conserved positions.

Fig. 3. CCL22 mutations are all 

clonal and in major clone.

Fig. 5. CCL22 mutant showed 

similar expression profiles to 

normal CD56bright NK cells.
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Fig. 6. Enriched pathways in 

CCL22 mutant cases vs others. 

Chemokine signaling and dendritic 

cell maturation pathways were 

significantly enriched.

Fig. 7. CCL22 mutations are enriched at basic residues. Substitution 

to a basic residue, Leu45Arg, is predicted to introduce CCR4-

Tyr22/Glu23 acidic residues close, promoting electrostatic interactions.
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Gender
Age

Plt

WBC
Hb

CD56
CCL22 (16)
STAT3 (18)
STAT5B (3)

TET2 (13)

Results; In vitro and vivo functional analysis of CCL22 mutations

Fig. 8. Unchanged G-protein 

signaling.

Fig. 9. Impairment of β-

arrestin recruitment. 

.

Fig. 10. Decreased CCR4 

internalization in later phase 

(3-6 hour) with reduced ERK 

phosphorylation.

Fig. 11. Enhanced cellular 

chemotaxis toward CCR4-

expressing cells. 

Fig. 12. CCL22 mutant drove 

enhanced cell proliferation 

and upregulated CD56 

expression, recapitulating 

primary CLPD-NK features. 

Fig. 13. Enriched interferon 

response pathways indicating 

microenvironmental crosstalk. 
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