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Abstract

Background: CD177 is a surface protein on neutrophils and a main mediator for

the surface expression of proteinase 3 (PR3). Its functions are largely unknown.

At least three types of antibodies have been described to target CD177: isoanti-

bodies, which are formed in CD177-null individuals as a result of an immune

reaction following transfusion or pregnancy; autoantibodies present in sera from

patients with autoimmune neutropenia; and antineutrophil cytoplasmic anti-

bodies in sera from patients with glomerulonephritis with polyangiitis. In this

study, we aimed to compare the binding characteristics of auto- and iso-antibodies

to optimize their detectability in the neutrophil serology laboratory.

Study Design and Methods: The reactivity of iso- and auto-antibodies

against CD177 was studied using granulocytes, “native” CD177/PR3 complex,

and recombinant CD177 or PR3.

Results: All iso- and auto-antibodies were reactive with CD177/PR3 when

immobilized with monoclonal antibody (moab) 7D8. Seventy-five percent of

autoantibodies, but none of the isoantibodies, did not react with CD177/PR3

immobilized with moab MEM166. The majority of autoantibodies did not react

with recombinant CD177, whereas most isoantibodies tested positive.

Discussion: Our results suggest that iso- and auto-antibodies against CD177 target

different epitopes. Isoantibodies mainly target CD177 alone, while the majority of

autoantibodies target a native epitope present on the neutrophil surface, but absent

from recombinant CD177 which lacks PR3. Moab MEM166 binds to the native epi-

tope and hinders the binding of CD177 autoantibodies. The results may help to

design diagnostic strategies, especially for the identification of autoantibodies.
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1 | INTRODUCTION

CD177 is a glycosyl-phosphatidly-inositol–anchored glyco-
protein that is exclusively expressed on neutrophils. It† These authors contributed equally.
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belongs to the Ly6 family of proteins and is also known as
NB1 or human neutrophil antigen-2 (HNA-2).1,2 CD177 is
absent from the neutrophil surface in 3%–5% of healthy
individuals, known as CD177-null. In CD177-positive indi-
viduals, the expression of CD177 follows a bimodal pattern.
It is absent from the surface of some neutrophil subsets.1

The function of CD177 remains largely unknown.
Multiple interactions between CD177 and other proteins
such as proteinase 3 (PR3) and CD11b/CD18 on the neu-
trophil surface have been described.3,4 CD177 is known as
a ligand for PECAM-1 heterophilic interactions on endo-
thelial cells.5 Previous studies addressed the CD177 inter-
action with PECAM-1 as a mediator for neutrophil
transmigration through endothelial cells; CD177 binding
to PECAM-1 initiates signaling pathways that lead to VE-
cadherin degradation from endothelial junctions and
endothelial barrier destabilization, which assist the neu-
trophil's migration through the endothelial layer.6

PR3 is a key neutrophil serine protease and found in
azurophil and specific granules from where it is released
upon neutrophil activation.7–9 Interestingly, the mem-
brane expression of PR3 on the neutrophils' surface is
mainly mediated by CD177.10 A hydrophobic patch on
PR3 was shown to mediate the binding of PR3 to CD177.11

There is evidence that CD177/PR3 forms a larger protein
complex with CD11b/CD18 in membrane lipid rafts.12, 4

Three different disorders can result from immuniza-
tion against PR3 and CD177. First, glomerulonephritis
with polyangiitis (GPA; previously known as Wegener's
disease). The major antigen in GPA is PR3, the target for
antineutrophil cytoplasmic antibodies. Second, autoim-
mune neutropenia (AIN). Although most autoantibodies
that cause AIN recognize CD16b,13 HNA-2 autoantibodies
were reported in some patients.1 Third, neonatal
alloimmune neutropenia (NAIN). In CD177-null individ-
uals, contact with CD177-positive cells during pregnancy
or transfusion induces immunization against CD177 and,
consequently, the production of HNA-2 isoantibodies.
These antibodies are transferred to the fetus during preg-
nancy and lead to immune neutropenia of the newborn.

If and to which extent these different antibodies bind
to CD177/PR3 and which serological approach is appro-
priate for their detection have not been investigated so far.
Here, we characterize the reaction of iso- and auto-
antibodies against CD177 by different approaches.

2 | MATERIALS AND METHODS

2.1 | Sera cohort

HNA-2 isoantibodies (n = 10) were obtained from
mothers of children with alloimmune neutropenia.

HNA-2 autoantibodies (n = 12) were obtained from
patients with secondary AIN diagnosed with autoim-
mune lymphoproliferative syndrome or B-cell chronic
lymphatic leukemia. Sera from healthy blood donors
(n = 12) were used as controls.

2.2 | Monoclonal antibodies

Monoclonal antibody (moab) 7D8 was produced in our lab-
oratory. Hybridoma clone 7D8 producing a moab against
CD177 was a generous gift from Dr. D. Stroncek (National
Institutes of Health, Bethesda, MD, United States). Hybrid-
oma cells were cultured in RPMI (Capricorn Scientific,
Ebsdorfergrund, Germany) containing 10% fetal calf serum
(FCS; PAN-Biotech, Germany) and 0.5% penicillin/strepto-
mycin (Invitrogen, Karlsruhe, Germany). Moab was puri-
fied from the collected cell supernatant by the use of a
protein G column. Moab MEM166 against a different epi-
tope residing on CD177 was purchased from BioLegend
(San Diego, CA, United States).

2.3 | Human neutrophils

Neutrophils were isolated from ethylenediaminetetraacetate
(EDTA)-anticoagulated whole blood from healthy donors by
dextran sedimentation and Ficoll gradient centrifugation.
Expression of CD177 was studied by flow cytometry. Aliquots
of 3 × 105 neutrophils were incubated with 7D8 or mIgG
(as isotype control; Dako, Hamburg, Germany). Cells were
washed, and bound antibodies were detected with Fluorescein
isothiocyanate (FITC)-labeled anti-mouse (Dako) using a
FACS Canto (BD Bioscience, Heidelberg, Germany).

2.4 | Granulocyte immunofluorescence
test (GIFT)

GIFT was performed as described before.14 Briefly, in
96-well plates (Greiner Bio One, Kremsmunster, Aus-
tria), 2 × 105 Paraformaldehyde (PFA)-fixed granulocytes
were incubated with 40 μl of serum (1:2 diluted) for
30 min at 37°C. Cells were washed (3x) with phosphate-
buffered saline (PBS; without Ca2+) and thereafter incu-
bated with FITC-anti-human (40 μl, 1:40 diluted; Dako,
Los Altos, Canada) for 30 min at room temperature in
the dark. Next, the cells were washed (3x) with PBS
(without Ca2+), and one drop of PBS/glycerin was added
to each well, mixed, and dropped on the slide. The fluo-
rescence intensity was evaluated by fluorescence micros-
copy and scored from 1 (negative) to 4 (strongly
positive).

TRAUM ET AL. 1917
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2.5 | Monoclonal antibody
immobilization of granulocyte antigens
assay (MAIGA)

The MAIGA was performed as previously described.13

Briefly, in 96-well plates, 104 fixed granulocytes from an
individual expressing CD177 were incubated with 50 μl of
undiluted human serum for 30 min at 37°C. After washing
steps, granulocytes were incubated with 10 μl supernatant
of moab 7D8 (anti-CD177; ~ 20 μg/ml) for 30 min at 37°C.
Following this, cells were washed and solubilized with
100 μl of lysis buffer (1% Triton X100, 5 mmol/L EDTA,
2 mmol/L phenylmethylsulfonyl fluoride, 150 mmol/L
NaCl in 20 mmol/L Tris buffer, pH 7.4) for 30 min at 4°C.
After lysis, samples were centrifuged at 15,000 g for
30 min. Then, the supernatant was collected (70 μl) and
diluted with washing buffer (180 μl). The diluted superna-
tant of 100 μl was transferred to a microtiter well coated
with goat anti-mouse (Dianova, Hamburg, Germany) in
duplicate and incubated overnight. Next day, wells were
washed and subsequently goat anti-human conjugated
with peroxidase (Jackson Research, West Grove, PA,
United States) was added. The reactions were then visual-
ized by addition of a substrate containing ortho-
phenylenediamine (o-phenylenediamine; Dako, Hamburg,
Germany). After 15 min, the reaction was stopped with
2.5 M H2SO4, and optical density was measured at 492 nm
in an enzyme-linked immunosorbent assay (ELISA) plate
reader (Tecan, Crailsheim, Germany).

2.6 | CD177-ELISA for detection of
human anti-CD177

Soluble rCD177 was synthesized as described before.15

Full-length CD177 cDNA was cloned in the expression
vector pIB/V5-HisTOPO containing blasticidin resistance
gene by T/A cloning strategy (Invitrogen) and afterward
transformed into TOP10 competent Escherichia coli
(Invitrogen). The clones were screened, and positive
clones were purified using QIAprep (Qiagen) and were
validated by sequencing analysis.

High Five insect cells were then transfected with
CD177 plasmid. After 3 days, cells were cultured in a cul-
ture medium containing blasticidin. Using 7D8 affinity
column, the CD177 were purified from the medium super-
natant. Purified protein was dialyzed against PBS, and the
concentration was estimated in bicinchoninic acid assay
(Thermo Scientific, Bonn, Germany). For CD177 ELISA, a
96-well plate (Greiner Bio One, Kremsmunster, Austria)
was coated overnight with 100 μl/well of moab 7D8
(4 μg/ml). Without washing, the plate was blocked for 1 h
with 100 μl/well of 3% bovine serum albumin (BSA; Serva

Electrophoresis GmbH, Heidelberg, Germany) in PBS
(BSA/PBS). After washing with 150 μl/well of 0.2%
BSA/PBS with 0.05% Tween 20, wells were incubated with
100 μl recombinant human CD177 protein (2.5 μg/ml) in
washing buffer. After incubation for 1 h at room tempera-
ture, 100 μl/well of 1:50 diluted human sera in washing
buffer was added to the plate. Wells were washed four
times and subsequently incubated with 100 μl horseradish
peroxidase (HRP)-labeled goat anti-human (diluted 1:4000
in washing buffer; Jackson Research, West Grove, PA,
United States) for 30 min at room temperature. After four
washing steps, 200 μl of o-phenylenediamine in substrate
buffer was added and incubated for 30 min in the dark.
The reaction was stopped with 50 μl of 2.5 M H2SO4, and
optical density of each well was measured at 492 nm in an
ELISA plate reader (Tecan, Crailsheim, Germany).

2.7 | PR3-ELISA for detection of human
anti-PR3 in serum

Anti-PR3 was identified using a commercial solid-phase
ELISA (anti-PR3 hn-hr ELISA; Euroimmun AG, Lübeck,
Germany). In brief, microtiter stripes coated with native and
recombinant PR3 protein were incubated with 1:100 diluted
sera samples (or calibrator samples) for 30 min at room tem-
perature. After incubation, the wells were washed and
100 μl of peroxidase-labeled anti-human was added and
incubated for 30 min at room temperature. The wells were
washed again and filled with 100 μl of chromogen/substrate
solution and incubated in the dark for 15 min at room tem-
perature. Reactions were stopped with 100 μl/well stop solu-
tion, and optical density was measured in an ELISA plate
reader (Tecan, Crailsheim, Germany) at 450/620 nm.

3 | RESULTS

3.1 | Analysis of HNA-2 iso- and auto-
antibodies in GIFT and MAIGA

All sera were initially tested in the GIFT with
CD177-positive and CD177-negative neutrophils, where
they gave the characteristic pattern of anti-CD177 (data not
shown). No reactivity was detected with CD177-negative
cells but all sera reacted positively with CD177-positive
cells. They resulted in a “mixed pattern” when the
CD177-positive cell suspension contained 40%–60% positive
and 60%–40% negative neutrophil subpopulations. Next, all
sera were analyzed in MAIGA using two moabs, 7D8 and
MEM166, against CD177. The cut-off for each moab was
established using sera from 12 healthy donors in three inde-
pendent experiments. In the MAIGA with 7D8 as capture
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antibody, all samples from both cohorts were positive
(Figure 1(A)). Isoantibodies, in general, gave stronger sig-
nals than autoantibodies. However, samples 1, 2, 10, and
11 showed borderline reactivity. When MEM166 was used
to capture CD177 (Figure 1(B)), HNA-2 isoantibodies
showed stronger reactions (70% positive). However, only
three out of 12 autoantibodies (25%) were positive. We con-
clude from these data that moab MEM166, but not moab
7D8, can block epitopes on CD177. These data show that
auto- and iso-antibodies against HNA-2 differ in the spec-
trum of recognized epitopes.

3.2 | Analysis of HNA-2 iso- and auto-
antibodies in CD177-ELISA

The cut-off was established using sera from 12 healthy
donors tested in three independent experiments. Out of
10 HNA-2 isoantibodies, eight gave positive results with
rCD177 (80%). Two sera (samples 5 and 6) did not react
with rCD177 (Figure 2(A)). In the cohort of HNA-2 auto-
antibodies, two sera (samples 3 and 7) gave positive

reactions with recombinant CD177; of which, sample
3 gave a strong reaction. However, the majority (83.3%)
did not react with rCD177.

These results indicate that for the majority of HNA-2
autoantibodies, rCD177 ELISA, failed to provide a suit-
able target antigen. These data confirm that iso- and
auto-antibodies recognize different epitopes on CD177
(Figure 3).

3.3 | Analysis of HNA-2 iso- and auto-
antibodies in PR3-ELISA

All sera were tested for the presence of anti-PR3. No reac-
tivity with PR3 was detected in both cohorts.

4 | DISCUSSION

In this paper, we present evidence that HNA-2 isoanti-
bodies and HNA-2 autoantibodies bind to different epi-
topes on CD177.

FIGURE 1 Detection of CD177

antibodies in MAIGA. The samples of

two cohorts of CD177 auto- (left) and

iso-antibodies (right) were tested in

MAIGA using 7D8 (A) or MEM166

(B). Serum from a healthy male donor

and serum from an NAIN case

containing CD177 isoantibodies were

used as controls. Cut-off for each moab

was determined using sera from

healthy donors (n = 12), calculated as

mean + 3SD. Shown are

representative diagrams from three

independent experiments
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Most antibodies present in sera from patients with
AIN had the following reaction characteristics: they did
not react with recombinant PR3 and with recombinant
CD177, but they reacted with the native CD177/PR3 com-
plex from neutrophils. Apparently, most autoantibodies
bind to epitopes present on the CD177/PR3 complex only.
In contrast, most antibodies present in sera from mothers
who gave birth to newborns with NAIN had the following
reaction characteristics: they did not react with recombi-
nant PR3, but they reacted with both recombinant CD177
and the native CD177/PR3 complex. Apparently, most
isoantibodies bind to epitopes present on CD177 as such,
that is, they are not dependent on the presence of PR33.

One could argue that the lack of epitopes for autoan-
tibodies on recombinant CD177 is related to structural
or post-translational differences between the native and

the recombinant protein rather than the absence or pres-
ence of PR3. PR3 is selectively expressed on
CD177-positive neutrophils,3,4,16 and the CD177/PR3
complex mediates PECAM-1-dependent transendothelial
migration.5,16,17 The interaction site between PR3 and
CD177 has been partially unraveled.11, 12 In functional
studies, neutrophil pretreatment with moab MEM166
(but not moab 7D8) interfered with neutrophil
migration,5,17 indicating that moab MEM166 binds to an
epitope relevant to CD177/PR3 complex interaction with
PECAM-1. CD177 as such, in the absence of PR3, does
not interact with PECAM-1.12 Interestingly, when moab
MEM166 was used to investigate the binding of auto-
and iso-antibodies to the native CD177/PR3 complex, it
exclusively blocked the binding of autoantibodies, but
not isoantibodies. This finding supports our assumption

FIGURE 2 Analysis of CD177 antibodies in ELISA. The samples of two cohorts were further characterized using CD177 (A) and PR3

(B) ELISA. For CD177-ELISA, rCD177 was immobilized on 7D8 precoated microtiter plates. Serum was added, and bound CD177 auto- or

iso-antibodies in human serum were detected with HRP-labeled goat anti-human. Serum from a healthy male donor and serum from an

NAIN case containing CD177 isoantibodies were used as controls. In PR3-ELISA antibodies in serum were bound to immobilize PR3 and

detected with HRP-labeled goat anti-human. Shown are representative diagrams from three independent experiments

1920 TRAUM ET AL.
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that epitopes of most autoantibodies (>80%) are specific
to the CD177/PR3 complex. Autoepitopes are usually
absent from recombinant CD177. Autoepitopes are
blocked on native CD177/PR3 in the presence of moab
MEM166 (but not in the presence of moab 7D8) because
moab MEM166 binds to functionally relevant domains
formed by CD177 and PR3. Therefore, we recommend to
use moab 7D8 for the characterization of autoantibodies
by MAIGA, rather than MEM166.

This finding also has implications for routine testing
in the neutrophil immunology laboratory. MAIGA repre-
sents the gold standard for the characterization of neutro-
phil antibodies. In a first step, following the incubation of
neutrophils with a specific moab and the serum, a tri-
molecular complex is formed (consisting of the human
anti-HNA-2, the native target protein, and the CD177
moab), which is then immobilized to a microtiter plate.
Two moabs against CD177 are widely used, MEM166 and
7D8. Our data show that CD177 immobilized with moab
7D8 provides a suitable target antigen for both HNA-2 iso-
antibodies and HNA-2 autoantibodies. As far as HNA-2
isoantibodies are considered, moab MEM166 can be well
used instead of moab 7D8 because a comparison of optical
densities obtained with the two different moabs for
10 HNA-2 isoantibodies did not show any difference
(p = .315, Mann–Whitney U test). In contrast, moab
MEM166 and HNA-2 autoantibodies compete for the
same epitope(s), leading to false-negative test results in
the majority of auto-antisera.

Our data also demonstrate that recombinant CD177
lacking PR3 is unsuitable for the detection of

autoantibodies for test formats other than MAIGA, such
as ELISA or comparable applications.

We do not have functional data to elucidate potential
differences between HNA-2 autoantibody and HNA-2
isoantibody binding to CD177 on neutrophils in vivo.
Moab MEM166 inhibits neutrophil migration,5, 18 and it
is intriguing to speculate that autoantibodies might have
similar effects. Functional impairment of circulating
neutrophils might be an attractive way to explain why
sometimes in patients with AIN, infection severity and
severity of neutropenia are not associated.

In conclusion, we have demonstrated that HNA-2 isoan-
tibodies and HNA-2 autoantibodies bind to distinguishable
epitopes. We recommend to use moab 7D8 for the charac-
terization of autoantibodies by MAIGA, rather than moab
MEM 166. Other moabs against CD177 should be studied
carefully before they are used for diagnostic purposes. Fur-
ther studies are also required to determine whether HNA-2
isoantibody-mediated and HNA-2 autoantibody-mediated
neutropenias also differ functionally.
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FIGURE 3 The CD177 protein is a glycosyl-phosphatidly-inositol (GPI) anchor protein consists of two cysteine-rich domains. Proteinase

3 (PR3) binds to the membrane distal domain of CD177. Two monoclonal antibodies were studied, MEM166 (dashed lines) and 7D8 (solid

line). The majority of HNA-2 isoantibodies recognize epitopes on CD177, which is independent from PR3 and/or binding sites for MEM166

and/or 7D8 (left panel). In contrast, the majority of HNA-2 autoantibodies recognize PR3-dependent epitopes on CD177 and/or involve

binding sites for MEM166. In the presence of MEM166, most HNA-2 autoantibodies do not bind to CD177. In contrast, autoantibody

binding is not hindered in the presence of 7D8 (right panel)

TRAUM ET AL. 1921

 15372995, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/trf.16359 by Justus L

iebig U
niversitaet G

iessen, W
iley O

nline L
ibrary on [17/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



CONFLICT OF INTEREST
Authors have no conflict of interest to declare.

ORCID
Ulrich J. Sachs https://orcid.org/0000-0001-5486-5542
Behnaz Bayat https://orcid.org/0000-0002-5608-4317

REFERENCES
1. Stroncek DF, Carrucio L, Bettinotti M. CD177: A member of

the Ly-6 gene superfamily involved with neutrophil prolifera-
tion and polycythemia vera. J Transl Med. 2004;2(1):8.

2. Bayat B. Molecular basis of human neutrophil antigen 2 (HNA-
2)expression. ISBT Sci Ser. 2019;15:77–81.

3. Abdgawad M, Gunnarsson L, Bengtsson AA, Geborek P,
Nilsson L, Segelmark M, et al. Elevated neutrophil membrane
expression of proteinase 3 is dependent upon CD177 expres-
sion. Clin Exp Immunol. 2010;161(1):89–97.

4. Jerke U, Rolle S, Dittmar G, Bayat B, Santoso S, Sporbert A,
et al. Complement receptor mac-1 is an adaptor for NB1
(CD177)-mediated PR3-ANCA neutrophil activation. J Biol
Chem. 2011;286(9):7070–81.

5. Sachs UJ, Andrei-Selmer C, Maniar A, Weiss T, Paddock C,
Orlova VV, et al. The neutrophil-specific antigen CD177 is a
counter-receptor for platelet endothelial cell adhesion
molecule-1 (CD31). J Biol Chem. 2007;282(32):23603–12.

6. Bayat B, Werth S, Sachs UJ, Newman DK, Newman PJ,
Santoso S. Neutrophil transmigration mediated by the
neutrophil-specific antigen CD177 is influenced by the endo-
thelial S536N dimorphism of platelet endothelial cell adhesion
molecule-1. J Immunol. 2010;184(7):3889–96.

7. Pham CTN. Neutrophil serine proteases fine-tune the inflamma-
tory response. Int J Biochem Cell Biol. 2008;40(6–7):1317–33.

8. Korkmaz B, Jaillet J, Jourdan ML, Gauthier A, Gauthier F,
Attucci S. Catalytic activity and inhibition of wegener antigen
proteinase 3 on the cell surface of human polymorphonuclear
neutrophils. J Biol Chem. 2009;284(30):19896–902.

9. Korkmaz B, Horwitz M, Jenne DE, Gauthier F. Neutrophil
elastase, proteinase 3, and cathepsin G as therapeutic targets in
human diseases. Pharmacol Rev. 2010;62(4):726–59.

10. Bauer S, Abdgawad M, Gunnarsson L, Segelmark M, Tapper H,
Hellmark T. Proteinase 3 and CD177 are expressed on the
plasma membrane of the same subset of neutrophils. J Leukoc
Biol. 2007;81:458–64.

11. Korkmaz B, Kuhl A, Bayat B, Santoso S, Jenne DEA. Hydro-
phobic patch on proteinase 3, the target of autoantibodies in
Wegener Granulomatosis, mediates membrane binding via
NB1 receptors. J Biol Chem. 2008;283:35976–82.

12. Jerke U, Marino S, Daumke O, Kettritz R. Characterization of
the CD177 interaction with the ANCA antigen proteinase 3. Sci
Rep. 2017;7:43328–39.

13. Bux J, Kober B, Kiefel V, Mueller-Eckhardt C. Analysis of
granulocyte-reactive antibodies using an immunoassay based
upon monoclonal-antibody-specific immobilization of granulo-
cyte antigens. Transfusion Med. 1993;3(2):157–62.

14. Verheugt FW, von dem Borne AE, Décary F, Engelfriet CP.
The detection of granulocyte alloantibodies with an indirect
immunofluorescence test. Br J Haematol. 1977;36:533–44.

15. Bayat B, Werth S, Sachs UJ, Santoso S. A novel enzyme-linked
immunosorbent assay method for the detection of human neu-
trophil antigen-2a antibodies. Transfusion. 2009;49(9):1819–24.

16. Bai M, Grieshaber-Bouyer R, Wang J, Schmider AB, Wilson ZS,
Zeng L, et al. CD177 modulates human neutrophil migration
through activation-mediated integrin and chemoreceptor regu-
lation. Blood. 2017;130(19):2092–100.

17. Pliyev BK, Menshikov M. Comparative evaluation of the role of
the adhesion molecule CD 177 in neutrophil interactions with
platelets and endothelium. Euro J Haematol. 2012;89(3):
236–44.

18. Kuckleburg CJ, Tilkens S, Santoso S, Newman PJ. Proteinase
3 contributes to transendothelial migration of NB1-positive
neutrophils. J Immunol. 2012;188(5):2419–26.

How to cite this article: Traum A, Hofmann C,
Haas S, et al. Characterization of CD177-reactive
iso- and auto-antibodies. Transfusion. 2021;61:
1916–1922. https://doi.org/10.1111/trf.16359

1922 TRAUM ET AL.

 15372995, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/trf.16359 by Justus L

iebig U
niversitaet G

iessen, W
iley O

nline L
ibrary on [17/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-5486-5542
https://orcid.org/0000-0001-5486-5542
https://orcid.org/0000-0002-5608-4317
https://orcid.org/0000-0002-5608-4317
https://doi.org/10.1111/trf.16359

	Characterization of CD177-reactive iso- and auto-antibodies
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Sera cohort
	2.2  Monoclonal antibodies
	2.3  Human neutrophils
	2.4  Granulocyte immunofluorescence test (GIFT)
	2.5  Monoclonal antibody immobilization of granulocyte antigens assay (MAIGA)
	2.6  CD177-ELISA for detection of human anti-CD177
	2.7  PR3-ELISA for detection of human anti-PR3 in serum

	3  RESULTS
	3.1  Analysis of HNA-2 iso- and auto-antibodies in GIFT and MAIGA
	3.2  Analysis of HNA-2 iso- and auto-antibodies in CD177-ELISA
	3.3  Analysis of HNA-2 iso- and auto-antibodies in PR3-ELISA

	4  DISCUSSION
	ACKNOWLEDGMENTS
	  AUTHORS CONTRIBUTIONS
	  CONFLICT OF INTEREST
	REFERENCES


