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NK cell function is markedly impaired in patients with chronic 
lymphocytic leukaemia but is preserved in patients with small 
lymphocytic lymphoma

Supplementary Materials

Supplementary Figure S1: The cytotoxicity to K562 cells is reduced by NK cells from patients with B-CLL. NK cells 
were enriched and the cytotoxicity to K562 cells were measured using DELFIA® EuTDA Cytotoxicity Reagents (AD0116 PerkinElmer Inc).  
Briefly,  K562 cells were first loaded with an acetoxymethyl ester of BATDA before they were co-cultured with enriched NK cells from 
HD and B-CLL patients at a different effector/target(E/T) ratio for 4 hrs. TDA release after target cell lysis was detected by addition of 
Europium solution and measurement of the fluorescence signal. Specific cytotoxicity was calculated using the formula: % Specific release 
= (Experimental release (counts) − Spontaneous release (counts))/(Maximum release (counts) − Spontaneous release (counts))× 100.  Data 
are shown as mean values of the specific cytotoxicity from 3 HD and 3 patients with B-CLL. Error bars represent standard errors and 
significance was determined using two-way ANOVA, p <  0.01(**). 



Supplementary Figure S2:  Flow cytometry gating strategy. Single cells were firstly identified from whole PBMCs. Gated live 
lymphocytes were then used to identify NK cell populations as CD3 negative, CD56 positive cells. 



Supplementary Figure S3: NKG2D, DNAM-1, NKp46 and NKp30 receptors on NK cells are downregulated in patients 
with B-CLL but not patients with SLL. The NKG2D (A), DNAM-1 (B), NKp46 (C) and NKp30 (D) surface expression on NK 
populations from HD, patients with B-CLL and patients with SLL were studied using flow cytometry. Data shown are mean values for mean 
fluorescence intensity(MFI) of surface staining. Error bars represent standard errors and significance was determined using Mann-Whitney 
testing, p < 0.05(*) , p < 0.01(**) and p < 0.001(***). 



Supplementary Figure S4: The cytotoxicity to CHO-ULBP6 is NKG2D dependent. PBMC-based assay of specific cytotoxic 
responses to CHO cells expressing ULBP6 in a representative healthy donor, in the presence (C) or absence (B) of blocking anti-NKG2D 
antibody. 

Supplementary Figure S5: Gating strategy for CD16bright . NK cells identified from PBMCs using CD56 and CD3. Then CD16 
bright population was gated according to CD16 staining pattern on the NK cell populations. 



Supplementary Figure S6: Rituximab induced NK cytotoxicity assay using B cells from healthy donor as target. 
B cells from HD were enriched and incubated with NK cells from HD or patients with B-CLL, with or without Rituximab,  for 16 hours. 
The specific lysis was calculated according to the relative cell counting using flow cytometry. Data shown are mean values of the specific 
cytotoxicity by NK cells, error bars represent standard errors and significance was determined using Mann-Whitney testing,  P < 0.01(**). 







Supplementary Figure S7: The genes that have been significantly modified in both patients with B-CLL or SLL.  
A list of the 93 genes that are upregulated or downregulated on microarray analysis of NK cells taken from patients with B-CLL or SLL 
patients compared with HD. This list includes 46 genes which are downregulated in both B-CLL and SLL patients, 36 genes which are 
upregulated in both B-CLL patients and SLL patients and 11 genes that are differentially regulated in B-CLL and SLL patients. They have 
been classified using DAVID Gene Functional Classification Tool (https://david.ncifcrf.gov/home.jsp). 38 genes have been identified to 
be phosphoproteins;  11 genes have been identified to be involved in an intracellular signaling cascade; 9 genes have been identified to be 
related to regulation of apoptosis and 15 genes have been identified to be related to transcription regulation. 



Supplementary Figure S8 :TGFβ can downregulate the NKG2D expression of NK cells. (A) NK cells were incubated 
with TGFβ-1 for 48hrs and surface expression of NKG2D was assessed using flow cytometry. Data shown are mean values of MFI of 
NKG2D staining from 5 separate donors , error bars represent standard errors and significance was determined using Mann-Whitney tests, 
P < 0.01(**). (B) An example histogram plot of NKG2D expression, solid black line represents no TGFβ-1 treatment, dashed black line 
represents with TGFβ-1 treatment and grey-filled histograms represent isotype control staining. 

Supplementary Figure S9:  The concentration of soluble NKG2D ligands in the serum of patients with B-CLL are not 
upregulated compared with HD. The serum from  64 healthy donors and 64 patients with B-CLL were tested for concentration of 
four ligands of NKG2D: MICA, MICB, ULBP1 and ULBP2. ELISA kits were obtained from R&D systems: DY1300, DY1599, DY1380 
and DY1298. 



Supplementary Figure S10: The relative intensity profiles of the migration related genes. The relative intensity profiles of 
32 genes involved in cell migration,  cell motion and chemokine signalling pathway that were significantly modulated in B-CLL patients 
group compared with HD. Each column represents one sample, while each row represents relative hybridization intensities of an individual 
gene. The colour on the heatmap indicates the magnitude of the relative expression of genes across the samples, with brighter red indicating 
higher expression and brighter green indicating lower expression. 


