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SUMMARY

Lactoferrin (LF), an iron-binding protein present in specific granules of neutrophils, is expressed on
membrane after granulocyte activation. It may represent a target for anti-neutrophil cytoplasmic
antibodies (ANCA) in patients affected by some immunomediated diseases. We recently produced
two MoAbs, AGM 2.29 and AGM 10.14, that recognize two spatially distant epitopes of human LF. In
this study we perform a cytometric analysis in order to evaluate the expression of LF on the surface of
granulocytes obtained from freshly drawn blood or after purification, in both the presence and absence
of stimuli. Our results demonstrate that LF is not constitutively expressed on membrane of circulating
neutrophils. After priming with phorbol myristate acetate (PMA) or tumour necrosis factor-alpha
(TNF-o), an increased mean fluorescence intensity (MFI) was obtained on neutrophils stained with
polyclonal anti-LF antibodies and with AGM 2.29. The kinetics of LF expression during activation
demonstrated a progressive increase in MFI within 45 min. No increase in MFI was documented when
primed granulocytes were stained with MoAb AGM 10.14, thus indicating that the epitope recognized
by AGM 10.14 is not exposed at the cell surface. Following membrane permeabilization, performed in
order to analyse the binding of anti-LF MoAbs to cytoplasmic LF, a marked increase in MFI was
obtained by staining granulocytes with both anti-LF MoAbs. Indirect immunofluorescence (IIF)
analysis confirmed that AGM 2.29 and AGM 10.14 reacted with human granulocytes, showing a
cytoplasmic pattern on formalin—acetone-fixed neutrophils and a perinuclear one on ethanol-fixed cells.
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INTRODUCTION associated with Wegener's granulomatosis [5], anti-MPO antibo-
dies have been reported in crescentic glomerulonephritis and other

Lactoferrin (LF) is an iron-binding protein, present not only in the " : S
cytoplasmic granules of neutrophils but also in milk, tears an forms of vasculitides [6—8]. Anti-LF antibodies have been detected

secretions. It exerts an antibacterial effect by depriving bacteria of! d|ﬁerer_1t form_s_ of chronic mflam_matory disorders, su_ch as
; . . theumatoid arthritis (RA) [9,10] and inflammatory bowel disease
iron and by damaging the outer membrane of Gram-negativ

microbes [1]. LF also prevents the formation of hydroxyl radicalse(lBD) (11]. F‘"?‘"‘ et .al' (?Iemonstratejd that ANCA directed agalnst

[2], as well as inhibiting complement activation, through the PR3 or MPO inducén vitro the respiratory burst and degranulation

inh,ibition of C3 convertase [3]. More recentl ’ it has been of normal donor granulocytes primed with tumour necrosis factor-
: y: alpha (TNFe) [12]. Recently Mulderet al. documented that LF

suggested that LF may act as a ‘multifunctional immunoregulator X .
prc?tgein’ [4] Y 9 yalso becomes accessible at the cell surface after priming of

On the other hand, LF represents a target for anti-neutr0phiﬁgin;!c;%t?::sthrlztgrrocssrssls[i;RlI'dependent and results in induc-
cytoplasmic antibodies (ANCA). It is well known that other : Most st dizls onyLFuex reslsion and effects of anti-LF anti-
targets of this family of autoantibodies are proteinase-3 (PR3)DO u p

. ) - - dies have been performed utilizing polyclonal antibodies. We
and myeloperoxidase (MPO): anti-PR3 antibodies are Strongl)fecently produced two new MoAbs recognizing spatially distant

Correspondence: Antonella Afeltra MD, Department of ‘Medicina epitopes of human LF that react with ethanol-fixed granulocytes
Clinica’, V. le dell'Universita37, 00185 Rome, Italy. showing a perinuclear staining pattern [14].

© 1997 Blackwell Science 279



280 A. Afeltraet al.

The objective of this study was to analyse the constitutivePriming of granulocytes
expression of LF on surface membrane of circulating granulocytesPriming of purified granulocytes as well as granulocytes of freshly
either from freshly drawn blood or obtained after purification, both drawn blood was performed at 37 by incubating the cells for 5,
in the presence and in the absence of stimuli. 15, 30 and 45 min with either PMA (@g/ml in PBS) or TNFe
(2ng/ml in PBS). Following incubation the reaction was stopped
by adding 1 ml of ice-cold PBS containingl® (w/v) NaNs. Then
MATERIALS AND METHODS the cells were centrifuged at@ for 10 min.

Reagents .
. . ., Flow cytometry studies
Dextran 66000, phorbol myristate acetate (PMA), caprylic acid, - ; . o
ammonium sulfate, human LF (purified from human milk), bovine Afterwashlng, either primed or non-primed cells(§0°/mi) were

serum albumin (BSA), Freund’s incomplete adjuvant (FIA), FITC- ?g:lbgftesumitg dzgilg:_lg&%iléus“g? gfcir;[::;:t;rgfnegn;g/rﬂ{th
conjugate F(ab, fragments of sheep antibodies to mouse 1gG andBoth serum and MoAbs were diluted in ice-cold PBS#0 Nahs.
pristane were purchased from Sigma Chemical Co. (St Louis, Mo)After a 30-min incubation period at@, cells were washed in PBS/
PMA was dissolved in DMSO z?md stored in sterile containers at 105 NaN; and incubated with an :;lppropriate dilution of FITC
(_OSSCI):)CNt{vryfyk;ogfgs\'\@:inc;bst?):gﬁgnflrgtqosggﬁ?;fs (Egi;?(;?egsconjugate F(ab, fragments of sheep antibodies to mouse IgG.
! . ) Controls were performed either without a primary antibody or by
solution containing<15% formaldehyde ane:50% diethylene incubating cells with 2@l of 1:200 dilution of normal BALB/c
glycol) was purchased from Becton Dickinson (San Jose, CA). mouse serum. In the experihents performed on freshly drawn

Recombinant TNFe (a gift from Pharmacia-Upjohn, Milan, blood, erythrocytes were lysed by Becton Dickinson lysis solution

Italy) was stored alt.—80°C in small aliquots um.'l use. at a dilution of 1:10, following the manufacturer’s instructions.
All reagents utilized throughout the experiments were uncon-,

. . : i lysis of surf i i f
taminated by bacterial lipopolysaccharide (LPS), when teste(?ytometrIC analysis of surface antlge_n expression was per ormed
. . : on a Becton Dickinson FACScan using Lysis Il software. When
using the Limulus lysate assay (Sigma).

leucocytes from freshly drawn blood were analysed, cells other
than granulocytes were gated away by forward and side light

Preparation of anti-LF immune antiserum _ _ scatter. Ten thousand cells were counted in each analysis. Results
Four 8-week-old female BALB/c mice were primed with an e given as mean fluorescence intensity (MFI).

intraperitoneal (i.p.) injection of 1009 LF mixed with FIA. On
days 14 and 28 the mice were given an i.p. injection ofA®0f  |pipition of anti-LF serum and anti-LF MoAb binding to
the same immunogen. On day 35 blood was taken and sera poolegranulocytes by soluble LF

The specificity of this antiserum was evaluated by means of af\1oyse anti-LF antiserum (final dilution 1:200) and anti-LF MoAbs

EUSA-_ ] ) _ (final concentration 2@g/ml) were preincubated with molar
Anti-LF antiserum and control normal mouse immunoglobulin gycess of soluble LF (final concentration 5@gml), for 1h at
were inactivated at S€ for 30 min before experiments. room temperature. Then, 200f the mixture were incubated with
granulocytes and flow cytometry study was continued as described
Monoclonal antibodies (MoAbs) above. As negative controls anti-LF antiserum and anti-LF MoAbs

Ascites was produced by injecting<20® anti-LF MoAb-produ-  were preincubated with BSA at the same concentration of soluble

cing cells into pristane-primed BALB/c mice. MoAbs (named LF.

AGM 10.14, an IgG1, and AGM 2.29, an IgG2b) were purified

from ascitic fluid by sequential precipitation with caprylic acid and Binding of anti-LF MoAb to cytoplasmic LF

45% ammonium sulfate [15,16]. The purity of the MoAbs was The binding of MoAb to cytoplasmic LF was determined following

assessed by SDS—PAGE [17]. The characterization of AGM 2.2%ermeabilization of granulocytes. In brief, 1000f freshly drawn

and AGM 10.14 has been described elsewhere [14]. blood were preliminarily incubated with 2 ml of 1:10 dilution of a
FACS lysing solution, as cell membrane permeabilizing agent, at

Evaluation of the constitutive expression of LF on granulocytes room temperature for 10min and then centrifuged at g@6r

To evaluate the expression of LF on the surface membrane o min. Cells were washed twice in PBS at 3pr 5 min and then

circulating neutrophils, 100l of freshly drawn blood were imme-  incubated for 30 min with AGM 2.29 and AGM 10.14, respec-

diately mixed with 40Qul of ice-cold PBS containing-0% NaNs. tively. After two washings in PBS, the cells were incubated with an

After centrifugation, the pellet was incubated with polyclonal anti- appropriate dilution of FITC conjugate F(3bfragments of sheep

LF antibodies or MoAbs AGM 10.14 and AGM 2.29, and treated antibodies to mouse IgG. Controls were performed without a

as described below (‘flow cytometry studies’). primary antibody or by incubating cells with 200f 1:200 dilution
of normal BALB/c mouse serum. Finally, cells were washed in
Purification of granulocytes PBS/1% Tween-20 at 3@Pfor 5min, in order to minimize the

Heparinized blood from healthy subjects was collected in sterileaspecific fluorescence, and resuspended in PB&/0laN;. Cyto-
tubes and purified by sequential dextran (6% wi/v in saline)metric analysis was performed as previously described.
sedimentation, Lymphoprep density gradient centrifugation

(30 min at 400g). The pellet, containing both erythrocytes and Indirect immunofluorescence on human granulocytes
granulocytes, was treated for 1 min with hypotonic solution. CellsPurified granulocytes from a healthy donor were cytocentrifuged
were then washed twice in ice-cold PBS. Cell viability, assessed byn glass slides and fixed either in 99% ethanol for 5 min°a 4
trypan blue exclusion, was 95% at the beginning and end of all [18] or in formalin-acetone according to the method of Pryzwansky
experiments. et al. with slight modifications (6% formalin, 45% acetone in
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RESULTS 20¢
Expression of LF on freshly drawn neutrophils 10

PBS, pH 74, at £4C for 45s without washing after fixation) 80 (a)
[19,20]. Polyclonal antiserum at a dilution of 1:50, and MoAbs C
(20ug/ml) were then placed in a moist chamber for 30 min.
Following three washings with PBS, and incubation for another 60
30 min with FITC-conjugated F(as fragments of sheep anti-
mouse IgG, the slides were again washed with PBS, mounted withz
o . 5 15 30 45
To evaluate the constitutive expression of LF on surface membrane
of circulating neutrophils, freshly drawn blood was mixed with ice-
cold PBS/01% NaN; immediately after venepuncture. No LF 35_' (b)
expression was demonstrated either by incubating neutrophils
with polyclonal anti-LF antibodies or MoAbs AGM 10.14 and I
AGM 2.29. 25

PBS-glycerol, and observed under a fluorescence microscopLE 40

When neutrophils were primed with PMA or TNE-binding 3
of polyclonal anti-LF and AGM 2.29 resulted in an increase in MFI g 20
when compared with normal mouse IgG. In the representative case r
illustrated in Fig. 1, increases in MFI of 240% and 214% were 15
found on PMA-primed neutrophils stained with polyclonal anti-LF I
and MoAb AGM 2.29, respectively. By contrast, no increase in 10
MFI was documented when primed granulocytes were stained with 5 |

5 15 30 45

(Leitz Orthoplan, Wetzlar, Germany).
MoAb AGM 10.14 (not shown).
The kinetics of LF expression on PMA- or TNeprimed Time (min)
neutrophils from five normal subjects is shown in Fig. 2. Following _ ferri ) freshlv d blood |
stimuli, an increase in MFI was found, both by staining neutrophiIsF'g' 2. Lactoferrin (LF) expression on freshly drawn blood granulocytes

with polyclonal anti-LF and, to a lesser extent, AGM 2.29. MFI after 5, 15, 30 and 45 min of priming with phorbol myristate acetate (PMA)

. . ) (a) and tumour necrosis factor-alpha (Th{b). O, Mean fluorescence
progressively increased on PMA- or TNprimed granulocytes intensity (MFI) obtained with normal mouse immunoglobull; MFI

within 45 min. obtained with polyclonal anti-LF antibodie®, MFI obtained with MoAb
AGM 2.29.

Inhibition of polyclonal and monoclonal anti-LF antibody binding

to granulocytes by soluble LF

The specificity of polyclonal and monoclonal anti-LF antibody soluble LF. Preincubation of polyclonal anti-LF antibodies and

binding was analysed by means of inhibition experiments withMoAb AGM 2.29 with molar excess of soluble LF resulted in a
marked inhibition of binding to activated neutrophils (Fig. 3). By

60[(a) contrast, no inhibition was found by preincubating polyclonal anti-

LF and MoAb AGM 2.29 with molar excess of negative antigen

control BSA. These experiments demonstrated that the binding of

both polyclonal anti-LF and MoAb AGM 2.29 was specific.

Effect of sequential dextran sedimentation and Lymphoprep

5 density gradient centrifugation on LF expression

g 200 10" 1'02 1'03 1'04 The isolation of granulocytes by sequential dextran sedimentation
3 and Lymphoprep density gradient centrifugation resulted in the
E 601 (b) surface expression of LF. In fact, an increase in MFI was demon-

strated on neutrophils stained with polyclonal anti-LF and, to a
lesser extent, on those stained with AGM 2.29. Table 1 shows the
representative results obtained in five healthy donors. No increase
in MFI was demonstrated when isolated neutrophils were stained
with AGM 10.14. When purified granulocytes were incubated with
PMA or TNF-, irrelevant further expression of LF was observed

0% 1 > 3 ' (data not shown).

10 10 10 10 10

Fig. 1. Priming of freshly drawn blood granulocytes with phorbol myristate Staining of granulocytes with MoADs following membrane

acetate (PMA). In each panel, the left histogram represents the meaﬂerrm:""’lbl“Z"’mc’n . .
fluorescence intensity (MFI) obtained with normal mouseimmunoglobulin.AS MoAb AGM 10.14 failed to bind surface LF, membrane

Increase in MFI was obtained both with polyclonal anti-lactoferrin (LF) Permeabilization was performed in order to ascertain the binding
antibodies (a) and with MoAb AGM 2.29 (b). of anti-LF MoAbs to cytoplasmic LF. Following membrane
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Fig. 3. Inhibition of polyclonal anti-lactoferrin (LF) antibodies binding to granulocytes by soluble LF, evaluated in a dot plot representation

(fluorescence (FLNersudorward scatter (FSC)): in the left panel the control obtained with normal mouse immunoglobulin; the middle panel

represents the binding of polyclonal anti-LF antibodies to granulocytes, the right panel shows the almost complete inhibition obtained after
preincubation of polyclonal anti-LF with molar excess of soluble LF.

permeabilization, a marked increase in MFI was obtained stainingnuch less than for anti-MPO and anti-PR3 autoantibodies, Mulder
granulocytes with both anti-LF MoAbs. This finding demonstratedet al. have recently reported that anti-LF ANCA induce the
that AGM 10.14 and AGM 2.29 were able to bind intracytoplasmic respiratory burst with superoxide production in primed neutrophils
LF (Fig. 4). as LF becomes accessible at the cell surface after priming of
granulocytes with TNRx [13]. These results were achieved using
Indirect immunofluorescence analysis of MoAb reactivity with  polyclonal rabbit anti-LF antibodies, or anti-LF antibodies derived
human neutrophil granulocytes from ANCA-positive patients affected by RA or IBD.
To analyse the reactivity of the anti-LF MoAbs with the cyto- We recently produced and characterized two new MoAbs
plasmic granules of human neutrophil granulocytes, indirectagainst human LF as a potential tool for evaluating the surface
immunofluorescence (lIF) experiments were performed. Asexpression of LF on neutrophil granulocytes. These MoAbs recog-
shown in Fig. 5, AGM 2.29, AGM 10.14 and polyclonal antiserum nize spatially distant epitopes of LF and probably bind ‘linear’
reacted with human neutrophils, the IIF pattern being diffuseepitopes since they react in immunoblotting with denatured LF
granular cytoplasmic (C-ANCA) with central accentuation on after electrophoretic separation, as described elsewhere [14].
formalin—acetone-fixed cells. MoAbs and polyclonal antiserum  The results of this study show that both polyclonal anti-LF
produced a perinuclear pattern (P-ANCA) on ethanol-fixedantibodies and MoAbs AGM 10.14 and AGM 2.29 failed to stain
PMN. ‘resting’ neutrophils, thus indicating that LF is not constitutively
expressed on the granulocyte surface. Indeed, to minimize the
possibility of neutrophil activation following the experimental
procedure, we performed preliminary experiments on whole
In recent years anti-LF antibodies have been a frequent focus of
attention, as they are often found in patients affected by RA [9,10],
ulcerative colitis, and primary sclerosing cholangitis [11]. 50 -
Although evidence for pathogenicity of anti-LF antibodies is (a)

DISCUSSION

Table 1. Isolation of granulocytes of five healthy donors by sequential
dextran sedimentation and Lymphoprep density gradient centrifugation

g 0 0 ’ 3 ' 4
Case NMS Ant-ilF  AGM220 AGM1014 E 1© 10 10
c
1 535 4686 136 54 § 50 [ (b)
2 38 34 10 5
3 69 668 13 44
4 35 295 166 52 i
5 65 534 185 59
Mean*tsd. 52+15  4611+15 143+33 51+05
0 0 "-’,Iﬂ\. 1 2 : 3 . 4
10 10 10 10 10

An increased mean fluorescence intensity (MFI) was demonstrated on
neutrophils stained with polyclonal anti-lactoferrin (LF) and, to a lessergig. 4. Staining of granulocytes with AGM 2.29 (a) and AGM 10.14 (b)
extent, with AGM 2.29. No differences in MFI were found when isolated (right histograms), following membrane permeabilization. In each panel the
neutrophils were stained with AGM 10.14 or with normal mouse serumief histograms represent the mean fluorescence intensity (MFI) obtained
(NMS). with normal mouse immunoglobulin.

© 1997 Blackwell Science LtdClinical and Experimental Immunolog$09279-285
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Fig. 5.AGM 2.29 (a), AGM 10.14 (b) and polyclonal antiserum (c) show a diffuse granular cytoplasmic (C-ANCA) with central accentuation on formalin—
acetone-fixed cells. AGM 2.29 (d), AGM 10.14 (e) and polyclonal antiserum (f) produced a perinuclear pattern (P-ANCA) on ethanol-fixed PMN.

blood incubated, immediately after venepuncture, with ice-coldP-ANCA-positive human sera [21]. In this regard, the authors
buffer with the addition of sodium azide. argued that neutrophil activation could be due to the effect of

Keogan et al. have demonstrated an increase in MFI on ANCA F(abl), preparations used to stain the cells, but they did not
neutrophils allowed to sediment by gravity (15min af@yand  formally exclude the possibility that simple gravity sedimentation
then stained with F(d)y fragments prepared from C-ANCA- and could be responsible for ANCA antigen expression.

© 1997 Blackwell Science LtdClinical and Experimental Immunolog$09279-285
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On the other hand, our results are in agreement with those of enteric Gram-negative bacteria by lactoferrin and transferrin. Infect
of Falk et al. who were unable to detect binding of ANCA Immun 1988,56:2774-81.
immunoglobulins to the surface of unprimed neutrophils by flow 2 Kuizenga A, van Haeringen NJ, Kijistra A. Inhibition of hydroxyl
cytometry [12]. It should be noted that in this study we demon- rzzd;éa; fg;manon by human tears. Invest Ophthalmol Vis Sci 1987;
Strgted an increase in MFI on neuFrophlIS stained with polyclonal 3 Kievits F, Kijlstra A. Inhibition of C3 deposition on solid-phase bound
f"‘”“'L_F or AGM 2.29 (but not with A_‘GM 10.14), evc_an after immune complexes by lactoferrin. Immunology 1988;449-57.
isolation of granulocytes by sequential dextran sedimentation, grock 3. Lactoferrin: a multifunctional immunoregulatory protein?
and Lymphoprep density gradient centrifugation, without priming  \mmunol Today 199516:417-9.
with PMA or TNF<. In addition, the incubation of dextran- 5 van der Woude FJ, Rasmussen N, Lobattetl. Autoantibodies
isolated granulocytes with the above mentioned activators did against neutrophils and monocytes: tool for diagnosis and marker
not result in a further enhancement of LF expression. These results of disease activity in Wegener's granulomatosis. Lancet 1985;
suggest that when studying the constitutive expression of activa- 2:425-9.
tion markers, granulocyte isolation by dextran sedimentation and® Falk RJ, Jennette JC. Anti-neutrophil cytoplasmic autoantibodies with
Lymphoprep density gradient centrifugation should be avoided, as gp_ecn‘m_ty for my_el_operomdase in patlents with syster_n_lc vasculitis and
it can induceper sesurface expression of activation molecules. Our idiopathic necrotizing and crescentic glomerulonephritis. N Engl J Med

- . . . 1988;3181651-7.
findings are in good agreement with previous data reported by7 Cohen Tervaert JW, Goldschmeding R, ElemafBl. Autoantibodies
other investigators [22—24].

) o against myeloid lysosomal enzymes in crescentic glomerulonephritis.
In this study we found that the priming of freshly drawn blood  gigney Int 1990:37:795-806.

granulocytes with PMA or TNFe resulted in an increase in MFI, 8 Cohen Tervaert JW, Goldschmeding R, Elemaefial. Association of
both staining neutrophils with polyclonal anti-LF and, to a lesser  autoantibodies to myeloperoxidase with different forms of vasculitis.
extent, with AGM 2.29. This confirms that LF becomes accessible  Arthritis Rheum 199033:1264-72.

at the cell surface after stimuli and may represent a marker of9 Coremans IEM, Hagen EC, Daha MRRal. Antilactoferrin antibodies
neutrophil activation. Although we did not use Faliragments of in patients with rheumatoid arthritis are associated with vasculitis.
anti-LF, the specificity of the binding was demonstrated in experi- 0 A'\‘Ar”:(';'t's iuiumH199225:1466—L75. Mot al. Ani i
ments in which the preincubation of both polyclonal anti-LF and ulder AML, Horst G, van Leeuwen Met al. Anti-neutrophi
AGM 2.29 with molar excess of soluble LE resulted in an almost cytoplasmic antibodies in rheumatoid arthritis: characterization and

T . i . clinical correlations. Arthritis Rheum 19936:1054—60.
complete inhibition of binding to activated neutrophils. 11 PeenE, Almer S, Bodemardgal. Anti-lactoferrin antibodies and other

In all experiments performed in this study, at no time was an  types of ANCA in ulcerative colitis, primary sclerosing cholangitis, and
increase found in MFI on primed neutrophils stained with MoAb  Crohn’s disease. Gut 19934:56—62.
AGM 10.14, which indicates that the LF epitope recognized by thisi2 Falk RJ, Terrel RS, Charles LA, Jennette JC. Anti-neutrophil cyto-
MoAb is not exposed at the cell surface. Given the lack of plasmic autoantibodies induce neutrophils to degranulate and pro-
expression of the epitope recognized by AGM 10.14 in all the duce oxygen radicalsn vitro. Proc Natl Acad Sci USA 1990;
experimental conditions we followed, it is probable that LF is  87:4115-9. _ o
always accessible in the same way at the cell surface, i.e. exposirlg Mulder AHL, Heeringa P, Brower & al. Activation of granulocytes by
the same epitopes. anti-neutrophil cytoplasmic antibodies (ANCA): aRiI-dependent

- - process. Clin Exp Immunol 19948:270-8.
On the other hand, the staining of permeabilized granUIOCyte§4 Caccavo D, Afeltra A, Guido Et al. Two spatially distant epitopes of

with AG.M 2.29 and AGM 1.0.14 clearly indigqtes that both MOAbS | iman lactoferrin. Hybridoma 19965:263-9.
react with intracytoplasmic LF. The reactivity with human neu- 15 McKinney MM, Parkinson A. A simple, non chromatographic proce-
trophils is documented also by IIF: the pattern was diffuse granular  dure to purify immunoglobulins from serum and ascites fluid. J
cytoplasmic with central accentuation (C-ANCA) on formalin— Immunol Methods 198796:271-8.
acetone-fixed cells, and perinuclear (P-ANCA) on ethanol-fixed16 Temponi M, Kageshita T, Perosaef al. Purification of murine 1gG
PMN, thus confirming that ethanol fixation leads to an artefactual monoclonal antibodies by precipitation with caprylic acid: comparison
redistribution of the antigens recognized by ANCA [10,25]. with other methods of purification. Hybridoma 198885-92.

In conclusion, the results we achieved utilizing anti-LF poly- 17 Laemmli UK. Cleavage of structural proteins during the assembly of the

clonal antibodies and MoAb AGM 2.29 demonstrate that in healthy, _ N¢2d of bacteriophage T4. Nature 192a7.680-5.

. . o 8 Wiik A. Granulocyte-specific antinuclear antibodies. Allergy 1980;
subjects LF is not constitutively expressed on membrane surfaces 35:263-89
of circulating ne_utro_phlls. LF, however, bepomes accessible at cel| g Pryzwansky KB, Martin LE, Spitznagel JK. Immunocytochemical
surface ther stimuli, an_d_ represents a rellable marker of 9"_""”“'0' localization of myeloperoxidase, lactoferrin, lysozyme and neutral
cyte activation. In addition to polyclonal anti-LF preparations,  proteases in human monocytes and neutrophilic granulocytes. J Reti-
MoAb AGM 2.29 could be utilized as standardized reagent to  culoendothel Soc 197@4:295-310.
study the LF expression on neutrophils from patients with different20 Bang la Cour B, Wik A, Hoier-Madsen M, Baslund B. Clinical
forms of ANCA-positive immunomediated diseases. In this correlates and substrate specificities of antibodies exhibiting neutrophil
respect, studies of LF expression on granulocytes present at the nuclear reactivity. A methodological study. J Immunol Methods 1995;
site of immunoinflammation (e.g. synovial fluid of patients with 187.287-95. I ewiood
RA) are in progress in our laboratories. Finally, MoAb AGM 2.29 1 Keogan MT, Esnault VLM, Green AJ, Lockwood CM, Brown DL.

. . . Activation of normal neutrophils by anti-neutrophil cytoplasm

could represent a useful tool in evaluating the effect(s) and possible

. . . . antibodies. Clin Exp Immunol 19980:228-34.
pathogenic role of anti-LF antibodies. 22 Jackson MH, Millar AM, Dawes J, Bell D. Neutrophil activation during

cell separation procedures. Nucl Med Commun 1988901—4.
23 Macey MG, Jiang XP, Veys & al. Expression of functional antigens
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