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abSTRaCT

Antibody mediated tumor cell destruction is limited by interactions between CD47 expressed 
on tumor cells and SIRPa expressed on phagocytes. Therefore, targeting-of CD47-SIRPa 
interactions may potentiate antibody therapy in cancer-patients. However, the mechanism 
by which CD47-SIRPa interactions regulate cytotoxicity has remained unknown. Here 
we demonstrate that CD47-SIRPa interactions limit neutrophil-mediated ADCC towards 
Trastuzumab-opsonized breast cancer cells by controlling the inside-out-activation of 
CD11b/CD18-integrins that are essential for killer synapse formation. The requirement 
of CD11b/CD18-integrin for ADCC was demonstrated by blocking antibodies and by 
using neutrophils from a LAD1 patient lacking CD18-integrins. Disrupting CD47-SIRPa 
interactions promoted CD11b/CD18-dependent killer synapse formation during ADCC 
and enhanced CD11b/CD18 activation. The importance of the latter was demonstrated 
by the absence of killing by neutrophils from LAD3 patients, which lack kindlin-3 and 
have defective integrin activation. Collectively, these findings demonstrate that CD47-SIRPa 
interactions restrict neutrophil-mediated ADCC by controlling activation of CD11b/CD18-
integrin that mediates killer synapse formation.
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InTRoDuCTIon

Cancer therapeutic antibodies are now available for clinical use in several types of cancer. 
The best known examples are Trastuzumab against Her2/neu-positive breast cancer, 
Cetuximab against metastatic colon carcinoma and head and neck cancer, and Rituxumab 
against Non-Hodgkin lymphoma and other CD20-positive leukemias/lymphomas 1. Cancer 
therapeutic antibodies generally act via a combination of direct tumor growth inhibitory 
effects and immune-mediated effects, the latter including antibody-dependent cellular 
cytotoxicity (ADCC) and complement-dependent cytotoxicity. ADCC can be mediated 
by NK cells and phagocytes, including macrophages and neutrophils, and the association 
between polymorphisms in the Fc-receptors FcγRIIa (CD32a) and FcγRIIIa (CD16a) and 
the clinical response rate of antibody therapy in cancer suggests that both phagocytes and 
NK cells contribute to antibody therapy in cancer 1;2. One problem with cancer therapeutic 
antibodies is that their clinical efficacy has remained insufficient to justify their use as single 
agents. Consequently, they are generally used in combination with chemotherapeutics, 
which by causing leukopenia, will undermine the clinical effects of therapeutic antibodies. 
An important question is therefore: How can the clinical efficacy of cancer therapeutic 
antibodies be improved?

We and others have recently demonstrated that interactions between CD47 expressed on 
cancer cells and the myeloid-restricted inhibitory immunoreceptor SIRPa form a restriction 
for antibody-dependent destruction of tumor cells in vivo and neutrophil- and monocyte- 
mediated ADCC in vitro 3-5. This implicates the CD47-SIRPa interaction as a potential 
therapeutic target for potentiating antibody therapy in cancer patients. In the present study 
we have further investigated the mechanism by which CD47-SIRPa interactions enhance 
neutrophil-mediated ADCC. Our findings show that neutrophil ADCC towards tumor 
cells involves CD11b/CD18-dependent killer synapse formation, and that CD47-SIRPa 
interactions control FcγR-induced CD11b/CD18 affinity regulation that is critical for 
cytotoxicity. These findings suggest that CD47-SIRPa interactions restrict ADCC, at least in 
part, by limiting CD11b/CD18 integrin activation.     

MeThoDS

Cells and culture  
The Her2/neu-positive human breast cancer carcinoma cell line SKBR-3 was routinely 
cultured in IMDM medium (Gibco, Paisley, UK) supplemented with 20% fetal bovine serum, 
2 mM L-glutamine, 100 U/ml penicillin and 100 mg/ml streptomycin (i.e. complete RPMI) 
at 37°C 5% CO2. SKBR-3 cells in with CD47 was knocked-down using shRNA (SKBR-3 
CD47-KD cells), which express 10-15% of normal CD47 surface levels, have been described 
before 3. In experiments where SKBR-3 cells were used cells expressing empty vector shRNA 
were used as the control. The Leukocyte Adhesion Deficiency type 1 patient (LAD1) has 
been reported previously 6. In brief, patient carries a homozygous point mutation in CD18 
gene exon 8 (c. 846C>A), resulting in an amino acid substitution (Asn282Lys) that leads 
to a virtual absence of CD18 and CD11b expression (Suppl. Fig. 1). Leukocyte Adhesion 
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Deficiency type 3 syndrome (LAD3) patient A has been described previously 7;8. In brief, 
this patient has a homozygous mutation in exon 12 (c1525C>T) in the FERMT3 gene, 
which results in a premature stop at condon 509 (p. Arg 509X) leading to an absence 
of kindlin-3 protein. LAD3 patient B has been genotyped recently. We identified a new 
mutation (c.1173delT, p.Asp393Thr_fsX29), in exon 10 of the FERMT3 gene. Assessment 
of kindlin-3 protein expression by Western Blotting (Suppl.Fig.5B) has been described before 
7. Heparinized blood was collected from healthy donors and from patients after obtaining 
informed consent. The study was approved by the AMC Institutional Medical Ethics 
Committee in accordance with the 1964 Declaration of Helsinki. 

Neutrophil isolation 
Peripheral blood mononuclear cells (PBMCs) were isolated from the blood by centrifugation 
over isotonic Percoll (Pharmacia Uppsala, Sweden). After centrifugation of the Percoll-cell 
suspension the PMN and the red blood cells were recovered from the pellet. Red blood 
cells were lysed by two consecutive steps of isotonic ammonium chloride at 4 °C. Prior to 
ADCC purified PMN were cultured for either 4 or18 h in complete RPMI1640 medium 
supplemented with 10% FSC, and containing 100 U/ml penicillin, 100 mg/ml streptomycin, 
and 1% L-glutamin, in the presence of 10 ng/ml clinical grade recombinant G-CSF 
(Neupogen; Amgen, Breda, The Netherlands) and 50 ng/ml recombinant human interferon-γ 
(PEPROTECH, Rocky Hill, USA) at concentration of 5x106 cells/ml. 

Antibodies, reagents and flow cytometry
The primary monoclonal antibodies (mAb) were used: anti-CD11b (clone 44A, ATCC, 
Rockville, MD, USA); anti-CD18 (clone IB4, ATCC) in the first step of the staining. Alexa 
633-labeled anti-mouse IgG antibody (Invitrogen, Molecular Probes, USA) was used as the 
conjugate. The samples were analyzed on an LSRII flow cytometer equipped with a plate 
reader (BD Biosciences, San Jose, CA). For blocking experiments, the anti-CD11b/CD18 
mAbs 44a and IB4 were pre-incubated with PMN at 10 mg/ml for 20 minutes and then used 
in ADCC or cell-cell conjugate formation experiments. For blocking FcγRs, a combination 
of mAb 10.1 (AbD Serotec, Oxford, U.K.) anti-FcγRI, mAb AT10 (azide- free AbD Serotec, 
Oxford, U.K.) anti-FcγRII, and mAb 3G8 (low endotoxin azide-free; BioLegend) anti-FcγRIII 
pre-incubated with PMN for 20 minutes at 10 μg/ml. Other antagonistic antibodies: CLA-
LFA1/2 (Sanquin, Amsterdam, The Netherlands) anti-CD11a 9 and CBR-p150/4G1 (AbD 
Serotec) anti-CD11c 10 were used at 10 μg/ml in a similar manner. Detection of activation 
of CD11b/CD18 has been described previously 11. In brief, APC-conjugated mAb24 (10 μg/
ml) was incubated with cells for 20 minutes at room temperature, washed twice with ice 
cold PBS containing 0.1% BSA, and analyzed within 15 minutes as described above. Total 
CD11b/CD18 expression on neutrophil upon ADCC were analyzed by flowcytometry by 
using mAbs 44a and IB4. Syk kinase-specific inhibitor BAY 61-3606 was used in cell-cell 
conjugate formation assay at a concentration of 10μM (Sigma, USA) 12.   
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ADCC assay
The ADCC assay was performed as described before 3. Briefly, target cells were labelled 
with 100 μCі 51Cr (Perkin Elmer Life and Analytical Sciences, USA) for 90 minutes. After 
four washes the cells were harvested and suspend in RPMI medium with 10% FCS, target 
cells seeded in 96-well U-bottom tissue culture plate as 5000 cells/well. Target cells were 
opsonized with Trastuzumab (human IgG1, Roche) at a final concentration of 5 μg/ml. The 
viability of neutrophils was determined by Annexin V staining and it always exceeded 80%. 
Viable neutrophils were co-incubated at ratio of E:T=50:1 with target cells for 4 hours 
at 37°C with 5% CO2.  After the incubation, aliquots of supernatant were harvested and 
analyzed for radioactivity in a gamma counter (Wallac). The percent relative cytotoxicity 
was determined as [(experimental cpm- spontaneous cpm)/ (Total cpm- spontaneous cpm)] 
x 100%. All incubations were performed in triplicate. 

Electron microscopy
Killing synapse formation between human neutrophils and tumor cells in ADCC was 
visualized by electron microscopy. For EM, cells were fixed in Karnovsky’s fixative. 
Postfixation was done with 1% Osmiumtetroxide in 0.1 M cacodylatebuffer, after washing 
the pellets were stained en bloc with Ultrastain 1 (Leica, Vienna, Austria),  followed by 
ethanol dehydration series. Finally the cells were embedded in a mixture of  DDSA/NMA/
Embed-812 (EMS, Hatfield, U.S.A), sectioned and  stained with Ultrastain 2 (Leica, Vienna, 
Austria) and analyzed with a CM10 electron microscope (FEI, Eindhoven, the Netherlands).

Conjugate formation assay
A total of 1x106 G-CSF/IFNγ primed human neutrophil effector cells labelled with calcein-
AM fluorescent dye (Invitrogen, Grand Island, USA) were incubated with 2×105 SKBR3 
cells stained with CMTPX/cell-tracker red fluorescent dye (Invitrogen) (E:T ratio=5:1) in 
the absence or presence of 5 μg /ml Trastuzumab for 30 minutes at 37°C in 5% CO2. After 
incubation, the cells were fixed with 1.2% paraformaldehyde in PBS. Samples were run in an 
ImageStreamX imagine flow cytometer (Amnis Corporation, Seattle, WA) and images were 
acquired for 10,000 evens/sample. Cell images of double-positive events CMTPX+/Calcein+ 
were analyzed to visualize and quantify effector-target cell conjugate formation using the 
Amnis’ IDEAS® data analysis package.

Data analysis and statistics
Flow cytometry data were analyzed by Flowjo software (Tree Star, Inc, USA). Statistical 
differences were determined using students t-test by GraphPad Prism (GraphPad Software, 
San Diego, USA). For analysis ratio t test in Figure 4C, data were transformed as logarithm 
Y=Log (Y), then the logarithmed data were analyzed by paired t test. P value of ≤ 0.05 was 
considered significant.  
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ReSulTS anD DISCuSSIon

CD11b /CD18 integrin is required for neutrophil-mediated ADCC
We have previously shown that the interaction between CD47 on human breast carcinoma 
cell line SKBR3 and SIRPa expressed on neutrophils restricts ADCC towards the breast 
cancer cells in the presence of the therapeutic antibody Trastuzumab 3. However, the 
mechanism(s) by which CD47-SIRPa interactions regulate neutrophil-mediated ADCC have 
not been clarified. Previous studies have established an important role for the neutrophil 
CD11b/CD18 integrin in ADCC against various tumor cell targets, including Trastuzumab-
opsonized breast cancer cells, by monoclonal antibody (mAb) blocking experiments and by 
using cells from CD11b-deficient mice 13;14. These studies also suggested that CD11b/CD18 
mediates direct cell-cell interactions between neutrophils and antibody-opsonized target 
cells and is important for killer synapse formation. We confirmed and extended the role of 
CD11b/CD18 in our model. First, we tested the effects of blocking mAbs against the CD11b/
CD18 integrin during ADCC. The blocking mAb 44a against the aMac1-chain (CD11b) and 
mAb IB4 against the β2-chain (CD18), or combination of mAb44 and IB4, but not isotype 
control antibodies, completely abrogated neutrophil-mediated ADCC (Fig. 1A), and this 
was observed for both SKBR3 and SKBR3 CD47 knock-down cells, the latter of which 
are more prone to killing because CD47-SIRPa interactions are prevented as demonstrated 
by us before 3. To further assess the requirement for the CD11b/CD18 integrin in ADCC 
neutrophils from a Leukocyte Adhesion Deficiency type 1 syndrome (LAD1) patient were 
analyzed. This LAD1 patient had a complete lack of expression of CD11/CD18 integrin on 
resting neutrophils (Suppl. Fig. 1A) due to a homozygous mutation c.846C>A in the CD18 
gene. Consistent with the antibody blocking experiments the LAD1 patient neutrophils 
displayed completely defective ADCC, against both opsonized SKBR3 and SKBR3 CD47 
knock-down cells (Fig. 1B).  
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figure 1 | The requirement for CD11b/CD18 for neutrophil-mediated ADCC. A, Blocking mAb 44a 

anti-CD11b and/or mAb IB4 anti-CD18 (10 mg/ml), but not isotype control antibodies (‘control’), 

prevent neutrophil-mediated ADCC against Trastuzumab-opsonized SKBR3 cells and SKBR3 cells in 

which CD47 was knocked-down (SKBR3-CD47KD). The ADCC assay was performed as described in 

detail in “Materials and Methods”. Data are from a representative experiment out of three in which 

all incubations are performed in triplicate. B, Defective ADCC using neutrophils from a LAD1 patient, 

control is from a healthy donor. Results are presented as mean±SEM of one experiment which all 

incubations are performed in triplicate.
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Although the above suggested an absolute requirement for the CD11b/CD18 integrin both 
in the presence or absence of CD47-SIRPa interactions, we also wanted to investigate the 
potential complementary involvement of other integrins, including other β2-integrins, and 
β1- integrins. As can be seen in Suppl. Fig. 2A, B, antagonistic antibodies CLA-LFA1/2 and 
CBR-p150/4G1 against other β2-integrin a-subunits CD11a and CD11c respectively, did not 
inhibit cytotoxicity. Furthermore, upon blocking β1-integrins using mAb LIA1/2.1 15 (Suppl. 
Fig. C) no significant effects on ADCC were observed. These data implicate that ADCC is 
strictly dependent on the CD11b/CD18 β2-integrin, but not on other hematopoietic integrins 
expressed by neutrophils. 

CD47-SIRPa interactions control CD11b/CD18-dependent killer synapse formation
As ADCC appeared completely CD11b/CD18-integrin dependent, both in the presence 
or absence of CD47-SIRPa interactions, and because CD11b/CD18 integrin is apparently 
involved in killer synapse formation between mouse neutrophils and antibody-opsonized 
cancer cells 14;16, we investigated whether CD47-SIRPa interactions could regulate killer 
synapse formation between human neutrophils and antibody-opsonized tumor cells during 
ADCC. For this purpose a quantitative flow cytometric assay for the analysis of neutrophil-
SKBR3 cell conjugate formation was developed. Neutrophils and SKBR3 breast cancer cells 
were labeled with different fluorescent dyes, incubated together, fixed, and the proportion 
of conjugates was determined using Amnis Imagesteam-X technology. As can be seen in Fig. 
2 interactions between effector and target cells were induced by antibody opsonization and 
were completely dependent on CD11b/CD18 integrin. Both killer synapse formation (Fig. 
2B) as well as ADCC (Suppl. Fig. 3) were strictly dependent on both Fc-receptor binding and 
signaling, as it could be prevented by a cocktail of blocking antibodies against FcγRI (CD64), 
FcγRII (CD32) and FcγRIII (CD16), as well as by BAY 61-3606, an enzymatic inhibitor of 
the tyrosine kinase Syk that plays a pivotal role in FcγR signaling 17. Importantly, neutrophil-
SKBR-3 killer synapse formation could be significantly enhanced by CD47 KD (Fig. 2B) or 
by prevention of CD47-SIRPa interactions using antagonistic monoclonal antibodies against 
CD47 or SIRPa (not shown) that we have previously reported to potentiate cytotoxicity 3. 
Electron microscopy showed extensive neutrophil spreading onto the tumor target cells in 
the presence of Trastuzumab, consistent with killer synapse formation 14, and the appearance 
of these interactions did not change notably in the absence of CD47 on the target cells 
(Suppl. Fig. 4). Collectively, this suggested that disruption of CD47-SIRPa interactions 
promotes CD11b/CD18 integrin-dependent killer synapse formation during ADCC. 
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figure 2 | CD47-SIRPa interactions limit conjugate formation between neutrophils and Trastuzumab-

opsonized SKBR3 breast cancer cells. Calcein-labelled neutrophils were incubated, in the presence or 

absence of Trastuzumab, with cell-tracker red (CTR) labeled SKBR3 cells at a 5:1 ratio for 30 minutes 

and fixed. The cell conjugates were analyzed by ImageStream-X flow cytometry. A total of 10,000 

events for each sample was evaluated. A, Dot plot image (left panel) showing the double positive events 

representing neutrophil-SKBR3 conjugates (yellow window) and the associated brightfield and single 

and overlaid fluorescence images of a selected conjugate (right panel). B, Percentage of conjugates 

observed under various conditions, including CD11b/CD18 blocking (using mAb 44a and IB4), FcγR 

blocking (using the cocktail of antibodies described in Materials and Methods) and in the presence of 

Syk kinase inhibitor BAY 61-3606. Each bar represents that mean +/- SEM from 5-10 different donors 

evaluated in several independent experiments, with each incubation performed in triplicate. P-values of 

statistically significant differences, as determined by students t-test, are indicated.  

CD47-SIRPa interactions limit CD11b/CD18-integrin activation that is essential for 
ADCC 
In principle, there could be different ways in which CD47-SIRPa interactions might control 
CD11b/CD18-integrin-dependent killer synapse formation and cytotoxicity, involving 
regulation of either receptor expression or function, or both. Expression of CD11b/CD18 
integrin might be modulated, for instance, by mobilization from specific granules that are 
known to contain substantial amounts of this integrin in neutrophils 18. We tested this by 
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performing flow cytometry for total expression of CD11b/CD18 during ADCC (Fig. 3A). 
Although the recognition of antibody-opsonized tumor cells led to a substantial upregulation 
of surface CD11b/CD18 integrin expression on the neutrophils, this was not further enhanced 
by CD47 KD. Alternatively, CD11b/CD18 integrin function might be modulated by CD47-
SIRPa interactions. Indeed, the function of integrins in general depends on so called inside-
out activation, thereby establishing a high-affinity ligand binding conformation, and this is 
also the case for CD11b/CD18 on neutrophils 19. The CD11b/CD18 active conformation 
can preferentially by recognized by the mAb24 11 and we used this to evaluate CD11b/
CD18 integrin affinity modulation by CD47-SIRPa signaling. As can be seen in Fig. 3B and 
C, elevated integrin activation was observed during Fc-receptor triggering during ADCC in 
neutrophils, and this was further enhanced by interference with CD47-SIRPa interactions, 
suggesting that CD11b/CD18 is subject to affinity regulation by CD47-SIRPa interaction 
and signaling downstream of SIRPa. 

Finally, to directly address the role of integrin affinity regulation in neutrophil-mediated 
ADCC, we evaluated the ADCC capacity of cells from two unrelated patients with LAD3 
syndrome (also known as LAD1/variant syndrome), which have mutations in the FERMT3 
gene, encoding the intracellular protein kindlin-3 that is required for the activation of various 
integrins, including neutrophil CD11b/CD18 7. Characteristic for the LAD3 syndrome, 
the expression of CD11b/CD18 on neutrophils was not affected (Suppl. Fig. 5A), but the 
CD11b/CD18-dependent zymosan-induced respiratory burst was essentially absent (Suppl. 
Fig. 5B), as reported previously 8. Clearly, neutrophil ADCC was completely defective in the 
two patients evaluated, demonstrating the absolute requirement for CD11b/CD18 integrin 
activation during ADCC (Fig. 3D).
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figure 3 | CD47-SIRPa interactions restrict CD11b/CD18 integrin activation which is essential for 

ADCC.  Analysis of total (A) and active (B) surface CD11b expression during ADCC of neutrophils 

towards Trastuzumab-opsonized SKBR3 cells at a 5:1 ratio analyzed after 30’ determined by flow 

cytometry. Active β2-integrin was analyzed by using APC conjugated mAb24 (grey histogram). Open 

histogram, isotype control. C, The ratio of active integrin and total integrin expression was calculated 

from the respective MFIs of mAb24 and the total CD11b staining. Data shown as mean+/-SEM from 

4 healthy donors. D, ADCC of neutrophils towards Trastuzumab-opsonized SKBR3 and SKBR3-

CD47KD cells mediated by neutrophil from healthy controls (n=3) and neutrophil from LAD3 patient 

A (n=1) and patient B (n=2) in the absence (empty bar) and presence (black bar) of Trastuzumab (5μg/

ml). Cytotoxicity was analyzed after 4 hours at a E:T ratio of 50:1. Results are shown as mean±SEM 

with all incubations performed in triplicate, **p<0.05, ***p<0.01.
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ConCluDIng ReMaRKS

Taken together, our results confirm and extend the evidence for CD11b/CD18-dependent 
killer synapse formation and cytotoxicity during neutrophil-mediated ADCC. Furthermore, 
they demonstrate for the first time that CD47-SIRPa interactions restrict antibody-
dependent tumor cell destruction, at least in part, by limiting the CD11b/CD18 integrin 
activation that occurs upon FcγR triggering in neutrophils and that is apparently critical for 
cytotoxicity. These findings are of clinical relevance because CD47-SIRPa interactions have 
been implicated, by us and by others, as a promising and likewise generic therapeutic target 
for potentiating antibody therapy in cancer. SIRPa is a typical myeloid-restricted inhibitory 
immunoreceptor that upon CD47 triggering recruits and activates the cytosolic tyrosine 
phosphatases SHP-1 and SHP-2. SHP-1 in particular seems a good candidate to mediate the 
effects on integrin activation. Previous findings have already provided evidence that the Src 
kinase Lyn plays a critical role in neutrophil SIRPa phosphorylation and subsequent SHP-1 
recruitment, and this finding together with the hyperadhesive phenotype of Lyn-deficient 
neutrophils suggested that plasma membrane-associated SHP-1 negatively regulates CD11b/
CD18 integrin-dependent adhesion 20. Clearly, one remaining question is at what level(s) 
do the FcγR- and SIRPa- signaling pathways converge. Based on the selectivity of integrin 
affinity regulation by CD47-SIRPa interactions, which in contrary did not detectably regulate 
FcγR-dependent CD11b/CD18 mobilization, it would seem that the most upstream and 
common FcγR signaling events are at least not the only and/or primary ones to be controlled 
by CD47-SIRPa interactions. However, further efforts are clearly necessary to shed light 
more on this, as well as to identify additional possible levels of regulation by CD47-SIRPa 
interactions in ADCC. This information will further help to establish the CD47-SIRPa axis 
as a bona fide therapeutic target for improving antibody therapy against cancer. 
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SuPPleMenTaRy fIguRe legenDS:

Supplementary figure 1 | Defective CD11b/CD18 expression on LAD1 neutrophils. Expression of 

CD11b and CD18 on resting neutrophil was analyzed by flow cytomety by using mAb 44a and IB4, 

respectively. Note the virtual absence of CD11b/CD18 expression on the LAD1 neutrophils.

Supplementary figure 2 | Characterization of LAD3 patient B neutrophils. A, expression of CD11b and 

CD18 on resting neutrophils were analyzed by flow cytomety by using mAb 44a and IB4, respectively. 

Note the normal surface levels of CD11b/CD18. B, Lack of kindlin-3 protein in neutrophils of LAD3 

patient B. C, hydrogen peroxide production (nmol/minutes) by control and LAD3 patient neutrophil in 

response to indicated stimuli. Note that the zymosan-induced respiratory burst is strongly impaired in 

LAD3 neutrophils, whereas the response towards PMA is normal. This represents a typical feature of 

LAD3 neutrophils (Kuijpers et al. (2009) Blood 113:4740-4746).   
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4 Supplementary figure 3 | The role of β1- and β2-integrins in ADCC. ADCC was performed in the presence 

of: A, blocking mAb against CD11a (using mAb CLA-LFA1/2). B, blocking mAb against CD11c (using 

mAb CBR-p150/4G1). C, blocking mAb against β1 integrin (using mAb LIA1/2.1). Neutrophils were 

pre-incubated the antibodies at 10 μg/ml for 20 minutes. Data represent the mean+/-SEM from 3 

independent experiments using 3 different donors with each incubation being performed in triplicate.

Supplementary figure 4 | Dependency on FcγRs signaling in neutrophil ADCC. A, Effect of the 

combination of blocking antibodies against FcγRI (CD64), FcγRII (CD32) and FcγRIII (CD16) each 

used at 10 μg /ml in the ADCC. B, Effect of the Syk kinase inhibitor BAY 61-3606 used at 10 μM in the 

ADCC. Data represent the means+/-SEM from 3 independent experiments using 3 different donors with 

each incubation being performed in triplicate.
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Supplementary figure 5 | Neutrophil killer synapse formation visualized by electron microscopy. 

After co-incubation of neutrophils and Trasuzumab-opsonized SKBR3 or SKBR3-CD47-KD cells 

for 30 minutes (E:T ration=5:1) cells were fixed in Karnovsky’s fixative. Post-fixation was done with 

1% Osmiumtetroxide in 0.1 M cacodylatebuffer, after washing the pellets were stained en bloc with 

Ultrastain 1 (Leica, Vienna, Austria), followed by ethanol dehydration series. Finally the cells were 

embedded in a mixture of DDSA/NMA/Embed-812 (EMS, Hatfield, U.S.A), sectioned, stained with 

Ultrastain 2 (Leica, Vienna, Austria) and analyzed with a CM10 electron microscope (FEI, Eindhoven, 

the Netherlands). Note that neutrophils form killer synapse structures.
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