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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
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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))x 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(**).
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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.
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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(***).



A No PBMC B Control Ab c Anti-NKG2D

A
1204 parental ULBP6 parental parental
] 150
200 H ]
] ULBP6
90
= 150 100
qc) ]
S| 60 1
(O] 100
50
30 1
507 ULBP6
0 0
T T T T 0 T LA B R B LAkl L
LI A B R IS A 3 4 5 6
10 10 10 10 103 104 105 106 10 10 10 10 >
CFSE

Supplementary Figure S4: The cytotoxicity to CHO-ULBP6 is NKG2D dependent. PBMC-based assay of specific cytotoxic
responses to CHO cells expressing ULBPG6 in a representative healthy donor, in the presence (C) or absence (B) of blocking anti-NKG2D
antibody.
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Supplementary Figure S5: Gating strategy for CD16"" . 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.
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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(**).



Phosphprotein(38)

Gene symbol description CLL( Fold
changes )

ADAM9 metallopeptidase domain 9

CD69 CD69 molecule

ARHGAP31 Cdc42 GTPase-activating protein

FOSL2 FOS-like antigen 2

GRASP GRP1 (general receptor for phosphoinositides 1)-associated scaffold
protein

NECAP1 NECAP endocytosis associated 1

SAR1A SAR1 homolog A

SKIL SKI-like oncogene

Wwcec2 WW and C2 domain containing 2

ANKRD28 ankyrin repeat domain 28

AUTS2 autism susceptibility candidate 2

BAZ1A bromodomain adjacent to zinc finger domain, 1A

CREB1 CcAMP responsive element binding protein 1

CREM cAMP responsive element modulator

CASP8 caspase 8, apoptosis-related cysteine peptidase

C1orf21 chromosome 1 open reading frame 21

C160rf54 chromosome 16 open reading frame 54

C5orf25 chromosome 5 open reading frame 25

DUSP16 dual specificity phosphatase 16

FAM177A1 family with sequence similarity 177, member A1

GLG1 golgi apparatus protein 1

HSF2 heat shock transcription factor 2

HIST1H3A histone cluster 1

HIST1H3B histone cluster 1

IGF1R insulin-like growth factor 1 receptor

ITGA6 integrin, alpha 6

IRF2BP2 interferon regulatory factor 2 binding protein 2

MED14 mediator complex subunit 14

MYADM myeloid-associated differentiation marker

NR1D1 nuclear receptor subfamily 1, group D, member 1

PLN phospholamban

PHLDB2 pleckstrin homology-like domain, family B, member 2;

KCTD10 potassium channel tetramerisation domain containing 10

SUDS3 suppressor of defective silencing 3 homolog

TXNIP thioredoxin interacting protein

VAV1 vav 1 guanine nucleotide exchange factor

ZFP36 zinc finger protein 36

ZMYND11 zinc finger, MYND domain containing 11

SLL( Fold
changes




Intracellular signalling cascade(11)

Gene symbol description CLL( Fold SLL( Fold changes
ADAM9 metallopeptidase domain 9
ARHGAP31 Cdc42 GTPase-activating protein
SAR1A SAR1 homolog A
CREM CAMP responsi I
DUSP16 dual specificity phosphatase 16
GADD45B growth arrest and DNA-damage-inducible, beta
IGF1R insulin-like growth factor 1 receptor
MED14 mediator complex subunit 14
PHLDB2 leckstrin homology-like domain, family B, member 2
VAV1 vav 1 guanine nucleotide ge factor
ZFP36 zinc finger protein 36, C3H type
Apoptosis(9)
Gene symbol description CLL( Fold SLL( Fold changes
ADAM9 metallopeptidase domain 9
NLRP3 NLR family, pyrin domain containing 3
CREB1 CAMP responsive element binding protein 1
CASP8 pase 8, apoptosis-related cysteine peptid:
CUL4A cullin 4A
IGF1R insulin-like growth factor 1 receptor
SERPINB9 serpin peptidase inhibitor, clade B
TXNIP thioredoxin interacting protein
VAV1 vav 1 guanine nucleotide exchange factor

Transcription regulation(15)

Gene symbol description CLL( Fold SLL( Fold
changes ) changes

SKIL SKI-like oncogene

AHR aryl hydrocarbon receptor

BRMS1L breast cancer metastasis-suppressor 1-like

BAZ1A j to zinc finger domain, 1A

CREB1 CAMP responsive element binding protein 1

CREM CAMP responsive el dul:

HSF2 heat shock transcription factor 2

IRF2BP2 interferon regulatory factor 2 binding protein 2

JMJDE jumonji domain containing 6

MED14 mediator complex subunit 14

NR1D1 nuclear receptor subfamily 1, group D, member 1

SUDS3 pp! of defective silencing 3 h I

TXNIP thioredoxin interacting protein

ZNF710 zinc finger protein 710

ZMYND11 zinc finger, MYND domain containing 11




others(47)

Gene symbol description CLL( Fold SLL( Fold
changes ) changes

ALOXSAP 5-Lip g Protein
ic P phate Transp
ANKH
ARSD Antisense RNA 1
IARSD-AS1
CELF2 antisense RNA 1
IC100rf31
= e = of
IDAAM1
DnaJ (Hsp40) Homolog, Subfamily B, Member 7
ONAJB? (Hsp40) log ly
Death Domain Containing 1
THD1
Family With Sequence Similarity 105, Member A
FAM105A
Family with similarity 105, B
IFAM1058B y
Probable G-protein coupled receptor 174
Estradiol 17-beta-dehydrogenase 12
immediate early response 2
immunoglobulin heavy diversity 2-21

jagged 1 protein

TNRC6C antisense RNA 1

uncharacterized LOC100506647

SUMO-interacting motifs containing 1 pseudogene

in, glial cell differentiation reg ik

ADP- factor

microRNA 1200

microRNA 4441

microRNA 643

mitochondrial ribosomal protein L10

perilipin 2

protein 1, regulatory (inhibitor) subunit 148
PPP1R14BP3 3

RNA, 58 ribosomal pseudogene 196
IRN5S196 —

RNA, 58 ribosomal pseudogene 212
RN5S212

RNA, 58 ribosomal pseudogene 229
IRN5S229 —

RNA, 58 ribosomal pseudogene 268
IRN5S268

RNA, 58 ribosomal pseudogene 368
IRN5S368 e

RNA, 58 ribosomal pseudogene 3671
RN5S371

RNA, 58 ribosomal pseudogene 394
IRN5S394 e

RNA, USE small nuclear 1
IRNUSE-1

RNA, U7 small nuclear 45 pseudogene
IRNU7-45P e

RNA, Ro-associated Y4 pseudogene 7
IRNY4P7

RSF1 intronic transcript 2
IRSF1-1T2

SIK3 intronic transcript 1

solute carrier family 25, member 30

small nucleolar RNA, H/ACA box 12

small nucleolar RNA, C/D box 62A /B

sterol O-acyltransferase 1

t-complex 11, testis-specific-like 2
TCP11L2 g

transmembrane protein 14E
TMEM14E

UPF3A pseudogene 1
UPF3AP1 p o

vault RNA 1-3
VTRNA1-3

WWC2 antisense RNA 1

(C2-AS1
ZBTB20 antisense RNA 2

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.
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Supplementary Figure S8 :TGFp can downregulate the NKG2D expression of NK cells. (A) NK cells were incubated
with TGFp-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 TGF-1 treatment, dashed black line
represents with TGFf-1 treatment and grey-filled histograms represent isotype control staining.
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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: DY 1300, DY 1599, DY 1380

and DY 1298.
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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.



