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StudiesStudies on the association between laE autoreactivitv and laE-deoendent HRFs 

Abstrac t t 

Background::  It has been reported that serum IgE from certain atopic patients can sensitize 
basophilss to release histamine in response to IgE-dependent factors (HRFs). 
Objective::  It was investigated whether HRF-reactive sera contained IgE autoantibodies and 
iff  there was an association between IgE autoreactivitv and IgE-reactivity to HRF. 
Methods::  The presence of HRF-reactive IgE in serum of atopic patients was determined by 
stimulatingg stripped human basophils sensitized by serum with peripheral blood 
mononuclearr cell-derived HRF, and measuring the release of histamine. In parallel, these 
seraa were screened for the presence of IgE autoantibodies to nitrocellulose-blotted human 
cellularr extracts. Some of the IgE-defined autoantigens were studied in more detail using 
protein-chemicall  techniques, and were analyzed for cross-reactivity with exogenous 
allergens.. The capacity of autoantigen-containing preparations to induce histamine release 
wass tested in the stripped basophil assay. 

Results::  Eleven out of 52 sera contained IgE autoantibodies to blotted cellular extracts of 
humann PBMCs or of the human epithelial cell line A431. No significant association was 
foundd between IgE autoreactivity and IgE-reactivity to HRF: 7/26 HRF-reactive sera 
containedd IgE to human cellular extracts, whereas 4/26 of the sera without HRF-reactivity 
did.. IgE autoantigen-containing extracts did not induce histamine release of appropriately 
sensitizedd basophils. Size-exclusion chromatography indicated that a 32 kD autoantigen 
formss polymers or complexes with other macromolecules, which possibly explains the 
discrepancyy between binding and activity. A 20 kD IgE-defined autoantigen cross-reacted 
withh a shrimp allergen. 

Conclusion::  Our results indicate that IgE-reactivity to immunoblotted human protein and 

IgE-dependentt HRF activity are distinct entities which may co-occur in atopic patients. 

Introductio n n 

Acutee allergic symptoms are induced by the cross-linking of IgE antibodies on the 
surfacee of an effector cell (e. g., mast cell, basophilic granulocyte) by an allergen, which 
resultss in degranulation of mediators such as histamine '. It is also well established that 
basophilss can be activated to release mediators by IgE-independent histamine-releasing 
factorss (HRFs) 2. Evidence for the presence of another type of histamine-releasing factor 
camee from studies indicating that culture supernatants of human cells contained IgE-
dependentt HRF 3' \ IgE-dependent histamine releasing factors by definition require the 
presencee of IgE to induce histamine release and only certain types of IgE, designated IgE+, 
exertt this reactivity 3. Our group investigated the histamine-releasing activity in culture 
supernatantss of stimulated human peripheral blood mononuclear cells (PBMC) using the 
strippedd basophil bioassay 4'5. In this assay IgE antibodies are removed from human 
basophilss with an acidic buffer, the cells are re-sensitized by serum, and histamine release 
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inn response to stimuli is investigated. It was shown that IgE-reactivity to HRF produced by 
mononuclearr cells (HRFnin) was associated with atopic sensitization . HRFnui-reactive IgE 
wass present in 40% of the sera from allergic rhinitis and asthma patients, whereas it was 
absentt in non-atopies . 

Theree are several possibilities to explain the reactivity of IgE+. The feature 
discrirninatingg IgE+ from other IgE antibodies might be present in the constant regions of IgE. 
IgE++ might be a differently glycosylated IgE , or an alternative splice variant of the IgE 
moleculee 6. It is known that a combination of two partial agonists can activate basophils. 
Accordingly,, it is possible that both HRF and a structurally different form of IgE are 
necessaryy to achieve full basophil activation. HRF might then exert a priming effect on 
basophils.. The histamine-releasing activity of the IgE-dependent HRF p23 cloned by 
MacDonaldd et al.7 might be due to such a priming process. 

Alternatively,, IgE+ reactivity might not be mediated by IgE alone, but in 
combinationn with IgG anti-IgE antibodies 8'9. Anti-IgE antibodies have been described to 
modulatee basophil histamine release in a stimulating as well as in a blocking manner 9,1°. 

AA third possibility would be that IgE+ is a HRF-specific IgE antibody, and HRF an 
autoallergen.. HRF would then exert its reactivity, similar to conventional allergens, by 
cross-linkingg IgE+ on the surface of basophils. In this context, it is noteworthy that several 
studiess reported that patients suffering from severe forms of atopy contain IgE 
autoantibodiess u. IgE autoantibodies have been detected in sera from atopic dermatitis 
(AD)) patients, recognizing different proteins in human cellular extracts on immunoblot '2. 
AA strong IgE binding was associated with severe forms of atopic eczema . Several IgE 
bindingg human proteins have been cloned by screening cDNA expression libraries from 
humann tissues ,3"15: Horn s 1 (MW 55 kD; sequence homology with an antigen recognized 
byy cytotoxic T cells of a squamous cell carcinoma patient), Horn s 2 (MW 10 kD; oc-NAC, 
thee a chain of the human nascent polypeptide-associated complex), Horn s 3 (MW 20 kD; 
BCL7B,, a putative oncogene), Horn s 4 (MW 36 kD; function unknown), and Hom s 5 
(MWW 43 kD; human cytokeratin type II). These autoallergens might be released following 
tissuee damage induced by an allergic reaction. Other autoallergens have been described by 
thee group of Crameri et al. 16"18. The allergens manganese-dependent superoxide dismutase 
(266 kD), acidic ribosomal phosphoprotein type 2(11 kD) and cyclophilin B (22 kD) from 
AspergillusAspergillus fumigatus were IgE cross-reactive with their human homologues. 

Inn the current study we investigated a possible association between IgE 
autoreactivityy and IgE-dependent histamine-releasing activity. For this purpose we screened 
seraa from atopic patients for the presence of IgE autoantibodies and performed a partial 
characterizationn of the IgE-defmed autoantigens. In parallel, we tested sera for their 
capacityy to sensitize stripped basophils to release histamine in response to peripheral blood 
mononuclearr cell-derived HRF. Furthermore it was studied whether autoantigen-containing 
preparationss induce histamine release in passively sensitized basophils. Our finding that 
IgEE autoreactivity and IgE-dependent HRF activity seem to be distinct entities is discussed. 
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Material ss  and Method s 

Preparatio nn of huma n cellula r extract s 
CervixCervix carcinoma cell line HeLa 

Frozenn pellets from the cervix carcinoma cell line HeLa S3 (109 cells, 15 ml) were obtained 
fromm Computer Cell Culture Centre (Mons, Belgium). The extract was prepared according 
too Verheijden et al. '9 with minor modifications. After thawing, the cells were swollen in 30 
mll  of hypotonic Hepes Buffer (10 mM HEPES pH7.9, 10 mM KCL 1.5 mM MgCl2, 0.5 
mMM DTT) for 30 minutes while rotating at 4 °C. The cells were crushed by an S-pestle, and 
4.55 ml of high magnesium buffer was added (300 mM HEPES pH7.9, 1.4 mM KC1, 30 mM 
MgCl2).. The nuclei were pelleted by centrifugation (3000 g, 4° C) until the supernatant was 
clearr and the supernatant was harvested. The extract was dialyzed against phosphate-
bufferedd saline (PBS), and stored at -20 °C. Protein concentrations were determined by BCA 
proteinn assay (Pierce, IL, USA) using BSA as a standard. Four HeLa extracts were prepared 
rangingg from 10.4 to 13.4 mg protein/ml. For SDS-polyacrylamide gel electrophoresis 
(SDS-PAGE),, 5 mg extract (approximately 6xl07 cells) was suspended in sample buffer A 
(3155 mM Tris-HCl pH 6.8, 80 mM dithiotreitol (DTT), 5% SDS, 0.2% bromophenolblue, 
10%% glycerol). 
Monocyte-likeMonocyte-like cell lines MonoMac and U937 

Thee human monocyte-like cell lines U937 and MonoMac 6 were cultured in Iscoves 
modifiedd Dulbecco's medium (BioWhittaker Europe, Belgium) containing 10% (v/v) heat-
inactivatedd fetal calf serum (FCS) (Bodinco, Alkmaar, the Netherlands), 50 uM 2-
mercaptoethanol,, 100 IU/ml penicillin, and 100 ug/ml streptomycin. To the culture medium 
off  MonoMac also 20 ug/ml human apo-transferrin (Sigma, St. Louis, Mo, USA) was added. 
Afterr harvesting, U937 and MonoMac cells were washed three times with ice-cold isotonic 
NKMM buffer (130 mM NaCl, 5 mM KC1, 1.5 mM MgCl2), and the cell pellets 
(approximatelyy 5 ml) were stored at -20 °C. 

Cellularr extracts were prepared as described above for the HeLa cell line. Protein 
concentrationss were determined using BCA protein assay (Pierce, IL, USA) according to 
thee manufacturers instructions. Bovine serum albumin (BSA) was used as standard. Two 
U9377 extracts were prepared containing 5.3 and 6.8 mg protein/ml, and one MonoMac 
extractt containing 3.5 mg protein/ml. For running on SDS-PAGE, 5 mg extract (from 
approximatelyy 5xl07 cells) was diluted in sample buffer A. 
EpithelialEpithelial cell line A431 

Culturingg and preparing cellular extracts from the human epithelial cell line A431 
(Americann Type Culture Collection, Rockville, Md.) was performed as previously 
describedd '3. In short, after harvesting, the cells (1.5xl08) were washed twice with PBS, and 
thee cell pellet was suspended in 2 ml sample buffer B (100 mM Tris-HCl pH 6.8, 200 mM 
dithiotreitoll  (DTT), 4% SDS, 0.2% bromophenolblue, 20% glycerol) for running on SDS-
polyacrylamidee gels (approximately 4.5xl06 cells/cm). The extract was stored at -20 °C. 
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PeripheralPeripheral blood mononuclear cells (PBMCs) 

PBMCss from a non-atopic donor were isolated from 100 ml heparinized blood using Ficoll 
densityy gradient centrifugation. After washing the cells twice with PBS, the cell pellet was 
suspendedd in 2 ml of sample buffer B and boiled for 5 minutes. The extract was stored at -
200 °C. This extract was used for three polyacrylamide gels (11 cm; approximately 4.5x106 

cells/cm). . 

SDSpolyacrylamideSDSpolyacrylamide gel electrophoresis (SDS-PA GE) and immunoblotting 

Beforee the separation by SDS-PAGE, the cellular extracts were boiled for 5 minutes. The 
extractss from A431 and PBMCs were run on 12.5% SDS- polyacrylamide gel (0.2 mg 
protein/cm)) as described before 13, and the extracts from HeLa, MonoMac, and U937 on 
15%% SDS-polyacrylamide gel (0.5 mg protein/cm). After electrophoretic separation, the 
extractss were blotted onto nitrocellulose20. Nitrocellulose strips of 4 mm were incubated in 
blockingg buffer: blots with PBMCs and A431 (experiments performed in Vienna) with 
bufferr containing 50 mM sodium phosphate pH7.5, 0.5% (w/v) BSA, 0.5% Tween-20, 
0.05%% NaN3 for two times 5 minutes and once 30 minutes; blots with HeLa, MonoMac and 
U9377 (experiments performed in Amsterdam) with PBS containing 0.5%BSA (w/v), 0.1% 
(v/v)) Tween-20 for 1 hour. Sera were added to the strips 1:10 diluted in blocking buffer: 
blotss with PBMCs and A431 in a total volume of 1 ml; blots with HeLa, MonoMac and 
U9377 in a total volume of 3 ml. After overnight incubation, immuno-detection was 
performedd following similar incubation of PBMCs and A431 with 125I-labeled anti-IgE 
(Pharmacia,, Uppsala, Sweden) as described elsewhere 18, and of HeLa, MonoMac and 
U9377 with 125I labeled sheep anti-human IgE (CLB, Amsterdam, The Netherlands, 100.000 
cpm/strip).. To visualize IgE binding, the blots were exposed to x-ray film (Kodak, New 
York,, USA) at -70 °C. 
Strippedd histamine release bioassay 
Thee histamine release assay was performed as described previously 21,22. In short, basophils 
weree enriched (2%-5% purity) by Percoll (Pharmacia Fine Chemicals, Uppsala, Sweden) 
centrifugation.. IgE was removed from the surface of the basophils by lactic acid buffer (13.4 
mMM lactic acid, 140 mM NaCl, 5 mM KC1, pH 3.9; 10 ml to 1.5xl08 cells). The cells were 
sensitizedd n by incubation (37°C, 90 min) with the 'sensitization mixture' containing 150 ul of 
humann serum, 4 mM EDTA and 10 ug/ml heparin in a total volume of 1 ml HEPES buffer (20 
mMM HEPES, 132 mM NaCl, 6 mM KCL 1 mMM MgS04, 1.2 mM K2HP04, 5.5 mM glucose 
andd 0.5% (w/v) human serum albumin (CLB, Amsterdam, the Netherlands), pH7.4). Before 
incubationn with the stimulus, the cells were allowed to recover in HEPES buffer containing 1 
mMM CaCl2 for 30 minutes at 37°C. Stimulation (37°C, 60 min) was performed in 1 mM CaCl2 

usingg 2.5xl06 cells in 250 \x\ and 50 ul allergen or 100 ul cellular extract or HRF preparation. 
Ass a control for sensitization, sheep polyclonal anti-human IgE (CLB, SH25P01, Amsterdam, 
Thee Netherlands) and Dermatophagoides pteronyssinus or Dactylis glomerata extracts (ALK , 
Copenhagen,, Denmark) were used. To upregulate IgE-mediated histamine release, the 
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stimulii  were diluted in HEPES buffer/1 mM CaCl2 containing recombinant IL-3 (Pepro 
Techh Inc., Rocky Hill , NJ, USA). The final concentration of IL-3 was 600 pM. 

Histaminee was determined by fluorometric analysis as described by Siraganian u. Histamine 
releasee was expressed relative to total histamine, determined by lysis of the cells by perchloric 
acid.. The results were not corrected for spontaneous release. In all experiments the spontaneous 
releasee was below 5%. 
Productio nn of IgE-dependen t HRFmn 

IgE-dependentt HRFs were prepared as described elsewhere 25 (chapter 5). In short, peripheral 
bloodd mononuclear cells obtained by leucapheresis were isolated by Percoll centrifugation and 
elutriation,, and stimulated for 18 hours with streptokinase/streptodomase (SK/SD) (Lederle 
Laboratories,, Pearl River, NY, USA). IgE-independent HRFs were removed from the culture 
supernatantt by heparin Sepharose CL-6B (Pharmacia Biotech, Uppsala, Sweden). Eleven 

HRF-preparationss from different donors selected out of 29 preparations on basis of high 
reactivityy were pooled. The pooled preparations were four times concentrated, and partially 
purifiedd by size-exclusion chromatography (Sephadex G75). The presence of IgE-dependent 
HRFF in the fractions was determined by sensitizing stripped basophils by HRF-reactive serum 
#151.. Five fractions containing histamine-releasing activity were pooled, and ten times 
concentrated.. A culture medium preparation containing SK/SD was prepared the same way for 
controll  experiments. The protein concentration of the preparations was 9.4 mg/ml (BCA 
proteinn assay, Pierce, IL, USA). 
Calculatio nn of HRF-reactiv e IgE level s 
Thee levels of HRF-reactive IgE in serum were determined as described previously (chapter 
5).. In short, HRF™ activity was tested in different concentrations (3-fold dilutions, final 

proteinn concentration: 20-537 ug/ml). Since the histamine release experiments were 
performedd on different days, an adjustment had to be made for inter-assay variability. 
Thereforee the results were related to reference plasma #151. Plasma #151 was allotted 100 
sensitizingg units/ml, which corresponded to a histamine release of 66  9% (n=8, mean 

)) to 537 |ig/ml of HRFmn preparation. A serum containing more than 3 sensitizing 

units/mll  was defined as HRF^-reactive serum (>15% histamine release to 537 ug/ml of 
HRF™,, preparation). 

Celll  donor s 
Buffyy coats were derived from 1000 ml blood (Haemonetics Plasma Collection System, 

Haemoneticss Corporation, Braintree, MA, USA) from donors from the Department of 

Plasmapheresiss at the CLB. 

Characterizatio nn of atopi c patient s 
Seraa obtained from non-atopies (n=15), atopic non-asthmatics (n=33) and mild asthmatics 

(n=49)) described before (chapter 5)26, were tested for IgE binding to extracts from the HeLa 
celll  line. For detection of IgE autoantibodies to cellular extracts of the human epithelial cell 
linee A431 and of PBMCs, HRF-reactive and non-HRF reactive sera were randomly selected 
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fromfrom the atopic group (table 1). Moreover, sera from severe asthma patients (chapter 6) were 
testedd (table 1). 

Inn addition to the sera displayed in Table 1, sera from patients with atopic dermatitis as 
classifiedd according to Hanifin and Rajka 27, were used as positive control, since AD sera 
aree reported to contain IgE autoantibodies n. AD patients D4, D5, D8, and Dl 1 are described 
elsewheree (chapter 6). Additionally, AD patients MD (total IgE: 1800 IU/ml), S (total IgE: 
26000 IU/ml), and M (total IgE: 11000 IU/ml), RAST positive to common inhalant allergens, 
weree used as positive controls in blot experiments with the cell line A431 and PBMCs. Serum 
VRR (total IgE: 19 IU/ml), RAST negative to common inhalant allergens, was used as negative 
control. . 
Moreover,, some plasma samples were tested. Plasma samples were obtained, after 
informedd consent, from human subjects by means of plasmapheresis. Plasma was 
defibrinatedd by recalcification and dialyzed. Plasma #141 (total IgE: 960 IU/ml), #144 
(totall  IgE: 240 IU/ml), and #145 (total IgE: 780 IU/ml) were RAST positive to Aspergillus 
(>155 IU specific IgE/ml). Plasma #13 (total IgE: 850 IU/ml) was RAST positive to inhalant 
allergenss house dust mite, grass pollen, cat dander and birch pollen. This plasma also 
containedd IgE antibodies to codfish (2 IU specific IgE/ml). Plasma #164 (total IgE: 360 
IU/ml)) was positive for IgE to house dust mite (>33 IU specific IgE /ml), chironomids (24 
IUU specific IgE/ml), codfish (23 IU specific IgE/ml), shrimp (>100 IU specific IgE/ml), and 
shrimpp tropomyosin (33 IU specific IgE/ml). Plasma #36 (total IgE: 9100 IU/ml), #193 
(totall  IgE: 360 IU/ml), #151 (total IgE: 1600 IU/ml) and other plasma samples were derived 
fromm allergic subjects with IgE antibodies to at least two inhalant allergens. 
Analysiss of IgE-reactive autoantigens 
AmmoniumAmmonium sulphate fractionation 

HeLaa cellular proteins were precipitated with ammonium sulphate (30%, 50%, 100% 
saturation)) at 4°C. In the 30%, 50% and 100% SAS precipitates respectively 22%, 21%, 
andd 14% of the total protein was present. 
SizeSize exclusion chromatography 

Onee ml of 100% SAS precipitate (10.7 mg protein) was fractionated by size-exclusion 
chromatographyy using Sephadex G75 (35 xl.2 cm) (Pharmacia Biotech, Uppsala, Sweden). 
Afterr elution of 14 ml (35% of column volume), fractions of 3 ml were collected. Fraction A 
containedd the bulk of the protein (molecular weight > 55 kD); fractions B (25-55 kD) and C 
(10-255 kD) were the next fractions. The protein concentration of the pools was 0.94 mg/ml, 
0.366 mg/ml, and 0.19 mg/ml respectively. 
RemovalRemoval of specific IgE from sera 

Too 300 mg CNBr-activated Sepharose 4B (Pharmacia, Uppsala, Sweden) 12 mg shrimp 
protein,, or 6 mg chironomid protein was coupled. Allergen-specific IgE antibodies were 
removedd from 500 ul serum by absorption with an equal volume of allergen Sepharose (50 
mgg Sepharose/ml) for 4 hours while rotating. Removal of allergen-specific IgE was 
confirmedd by RAST performed as described elsewhere28'29. 
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Tablee 1: Characteristics of patients with respiratory atopy 
Patientt no* Totall IgE 

(lU/ml) ) 
symptoms s HRFF IgE 

(units/ml) ) 
immunoblo tt  Ig E 

A4311 PBMC HeL a 

lgE++ sera 

B2 2 

R3 3 

B3 3 

R4 4 

R5 5 

R6 6 

R7 7 

R8 8 

R9 9 

R10 0 

R11 1 

A10 0 

A11 1 

A12 2 

A13 3 

A15 5 

A16 6 

A17 7 

A19 9 

A20 0 

A21 1 

A23 3 

A24 4 

SA4 4 

SA7 7 

SA8 8 

IgE-- sera 

B4 4 

B5 5 

B6 6 

B7 7 

R9 9 

R12 2 

R13 3 

R14 4 

R15 5 

R16 6 

R17 7 

R19 9 

R20 0 

R23 3 

R24 4 
R25 5 

A28 8 

A30 0 

A31 1 

A32 2 
A36 6 
A37 7 
A41 1 

A44 4 

A47 7 

SA11 1 

98 8 

230 0 

206 6 

1151 1 

250 0 

323 3 

128 8 

69 9 

58 8 

285 5 

79 9 

260 0 

507 7 

3568 8 

716 6 

189 9 

365 5 

63 3 

52 2 

178 8 

311 1 

349 9 

247 7 

916 6 

293 3 

1800 0 

450 0 

42 2 

183 3 

44 4 

58 8 

86 6 

291 1 

66 6 

27 7 

108 8 

31 1 

79 9 

171 1 

39 9 

23 3 
483 3 

331 1 

264 4 

370 370 

571 1 
37 7 
96 6 

1197 7 

163 3 

418 8 

58 8 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc severe asthma 

atopicc severe asthma 

atopicc severe asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 

atopicc non-asthma 
atopicc non-asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 
atopicc mild asthma 
atopicc mild asthma 
atopicc mild asthma 

atopicc mild asthma 

atopicc mild asthma 

atopicc severe asthma 

67 7 

58 8 

32 2 

28 8 

27 7 

27 7 

24 4 

18 8 

14 4 

13 3 

4 4 

40 0 

39 9 

28 8 

26 6 

18 8 

13 3 

12 2 

10 0 

9 9 

9 9 

6 6 

6 6 

115 5 

14 4 

7 7 

NO O 

NO O 

ND D 

ND D 

ND D 

ND D 

ND D ND D 

** = patient numbers as described elsewhere (chapter 5, chapter 6). ND= not done. 
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A431 1 

1 22 3 4 5 6 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25 
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i nn _ 

21 1 

B B 

PBMCs s 

1 22 3 4 5 6 7 8 9 14 15 16 17 18 19 20 21 22 23 24 25 

97 7 

66 6 

46 6 

30 0 

21 1 

Figur ee 1: Detection of IgE autoantibodies in sera of atopic patients. Extracts from the (A) epithelial cell line 
A4311 and (B) human PBMCs. Atopic non-asthmatic and mild asthmatic patients R20, A28, B4, A41, A23, 
A13,, A12, B3, and A10 (lane 1-9); severe asthmatic patients SA11, SA4, SA8, and SA7 (lane 10-13); 
atopicc AD patients D4, D5, D8 and D11(lane 14-17); patients with Aspergillosis: #141, #144, #145 (lane 18-
20);; plasma sample #13 (lane 21); positive controls MD, S, M (AD) (lane 22-24); negative control VR (lane 
25).. IgE binding was analyzed in sera from 48 atopic non-asthmatics and mild asthmatics, only the 9 sera 
withh immunoblot-reactive IgE are shown. A 40 kD component non-specifically binds radio-active anti-lgE. 
Underlinedd lane numbers: IgE* serum. Positive and negative controls (lane 22-25) were not tested for IgE* 
reactivity. . 
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Results s 

Lackk of association between IgE auto reactivity and HRF-reactivity 
Too investigate a possible association of HRF-reactivity and IgE autoreactivitv, 26 

HRF-reactivee and 26 non-HRF-reactive sera were tested for the presence of IgE 
autoantibodiess (table 1). The HRF-reactive sera contained 4 to 115 units/ml (mean: 26) 
HRF-IgE.. Seven of the 26 IgE+ sera and 4 of the 26 IgE- sera contained immunoblot-
detectablee IgE autoantibodies to human cellular extracts. IgE-reactivity of sera to 
nitrocellulose-blottedd A431 and PBMC cell extracts are shown in figures 1A and B, 
respectively.. IgE antibodies in 2 HRF non-reactive and 5 HRF-reactive sera (weakly) 
boundd to human protein in cellular extracts from the epithelial cell line A431. IgE binding 
too PBMC extracts was stronger than to A431 extracts. It was found in 3 non-HRF reactive 
andd 4 HRF-reactive sera. Three sera (1 HRF non-reactive and 2 HRF-reactive sera) 
recognizedd proteins in both extracts. The lack of clear association between IgE 
autoreactivityy and HRF-reactivity is summarized in figure 2. Of the 12 IgE+ sera with >20 
unitss HRF-IgE/ml, five contained blot-detectable IgE autoantibodies while seven sera did 
not.. Four IgE" sera contained IgE autoantibodies while 22 IgE" sera did not show IgE 
autoreactivityy (Figure 2). 
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Figur ee 2: Lack of association between HRFmn-reactivity and IgE autoreactivity. IgE binding on immunoblot 
waswas determined to extracts of the human epithelial cell line A431 and PBMCs. Open circle: serum with IgE 
bindingg to both extracts. 
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Inn figure 1 IgE autoreactivity was also analyzed for other patient groups. In all four 
ADD patients (1 non-HRF and 3 HRF-reactive sera), IgE binding to cellular extracts of the 
celll  line A431 as well as of PBMCs was found. This result is in agreement with data 
publishedd elsewhere ". IgE autoantibodies in sera of 3 atopic patients with Aspergillosis 
weree also studied. Plasma #145 bound a human protein in the A431 extract, and plasma 
#1444 in PBMCs extract. No binding was found to an antigen with a molecular weight 
similarr to Aspergillus allergens cross-reacting with human proteins . 

Twenty-fivee non-HRF reactive and 23 HRF-reactive sera were also tested for 
reactivityy to cellular extracts of the cervix carcinoma cell line HeLa (table 1). Only serum 
R200 had autoantibodies to this cellular extract; a 38 kD protein was recognized. In an 
additionall  group of atopic non-asthmatic or mild asthmatic patients (15 HRF-reactive and 
199 HRF non-reactive sera), one HRF non-reactive serum was found binding a protein of 33 
kD.. With serum of 14 non-atopic subjects no binding was found. 
Analysiss of HeLa-derived IgE autoantigens 

IgEE binding to HeLa extracts was studied in more detail using plasma samples 
fromm atopic subjects. Out of 43 tested plasma samples, 13 contained IgE to human proteins 
rangingg from 10 kD to 50 kD in extract from the HeLa cell line. In figure 3 IgE binding of 5 
plasmaa samples is shown. Both a HRF-reactive plasma (#13) and non-HRF reactive plasma 
(#164)) bound strongly to a 32 kD protein. In addition, IgE antibodies in plasma #164 also 
boundd a smaller protein (20 kD). IgE autoreactivity was also detected to extracts of the 
monocytee cell lines U937 and MonoMac (figure 4). Plasma #13 recognized a 32 kD protein 
alsoo in extracts of these cell lines. 

HeLa a 

Figur ee 3: IgE binding to extract of the 
humann cell line HeLa. The proteins were 
separatedd by 15% SDS-PAGE, and blotted 
onn nitrocellulose. The blot was probed with 
differentt sera, and the binding was detected 
withh the 125l-labeled anti-lgE. HRF-reactive 
plasmaa samples: #151, #193, #36, #13; 
non-HRFF reactive plasma: #164. 
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Figuree 4: IgE immunoblot of extracts from the monocyte-like human cell lines (A) MonoMac and (B) U937. 
HRF-reactivee plasma samples #151, #193, #36, #13. 

Inn figure 5A it is shown that plasma #13 also recognized the protein under non-
reducingg conditions (apparent MW of 41 kD). Size-exclusion chromatography of the 100% 
SASS fraction of HeLa extract indicated that the 32 kD protein is in complex with other 
protein(s).. IgE binding of plasma #13 was strongest to the high molecular weight fraction 
(>555 kD) whereas this protein migrated at 32 kD on SDS-polyacrylamide gel (figure 5B). 

Sincee the IgE antibodies present in plasma samples #13 and #164 bound to an 
autoantigenn of the same molecular weight, these samples were studied in more detail. Since 
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Figuree 5: Characterization of a HeLa cell-derived IgE antigen bound by plasma #13. (A) IgE binding of 
plasmaa #13 to extract reduced by DTT (lane 1) and under non-reducing conditions (lane 2). (B) Size 
exclusionn chromatography of 100% SAS precipitate of extracts from HeLa. Pool A (>55 kD) (lane 1); pool B 
(25-555 kD) (lane 2); pool C (10-25 kD) (lane 3), HeLa 100% SAS precipitate (lane 4). 
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bothh plasma samples happened to be RAST positive to seafood extracts (shrimp and/or cod 
fish),fish), it was studied whether the 32 kD protein on immunoblot was human tropomyosin 
30,3',, an important cross-sensitizing allergen. IgE against shrimps or chironomids were 
removedd from the plasma samples after which IgE binding to HeLa proteins was studied. 
Thee absorbed plasma samples still bound to the 32 kD protein, however the binding to the 
200 kD protein of plasma #164 was abolished by absorption with shrimp extract (figure 6). 
Absorptionn with chironomid extract did not change IgE binding. HeLa cells contain thus an 
IgEE autoantigen which cross-reacts with a shrimp allergen 

1 1 

399

266
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Figur ee 6: Cross-reactivity between a human protein and a shrimp allergen. IgE to shrimp and chironomid 
extractt was removed from plasma samples #13 and #164. IgE binding on immunoblot to HeLa extract by 
thesee plasma samples before and after absorption was compared. Plasma #13 not absorbed, absorbed to 
shrimps,, or to chironomids (lane 1-3); plasma #164 not absorbed, absorbed to shrimps, or to chironomids 
(lanee 4-6). 

Preparationss containing native IgE autoantigens do not induce histamine 
release e 

Too determine whether the IgE binding proteins in extracts of human cells had 
histamine-releasingg activity, the stripped basophil assay was used. Plasma samples with IgE 
autoantibodiess (figure 3, 4) were tested. Despite strong IgE-reactivity to HeLa cell-derived 
autoantigenss on immunoblot, the histamine released by basophils sensitized by plasma 
sampless #13, or #164 in response to cell extracts of HeLa (3 mg/ml) was below 5%. Even 
inn the presence of the priming cytokine IL-3, no histamine release was induced. In another 
strippedd basophil experiment, no histamine release was found with basophils sensitized 
eitherr by plasma samples #13, or #151 in response to HeLa (3.5 mg/ml), U937 (1.5 mg/ml), 
orr MonoMac (1 mg/ml) extracts. Plasma samples #193 and #36 were both not responsive to 
HeLaa (3.1 mg/ml) or U937 (1.9 mg/ml) extracts. The same cellular extracts were used in 
thee immunoblot experiments as in the histamine release experiments. 

Thee results were remarkable since the IgE binding to human cellular extracts of 
especiallyy plasma samples #13 and #164, was very strong on immunoblot. The presence of 
aa factor inhibiting the histamine release in cellular extracts was excluded by stimulating 
basophilss sensitized by #13 with grass pollen (1.3 ug/ml) in the presence of HeLa extract (3 
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mg/ml).. The grass pollen-induced histamine release of basophils sensitized by #13 was not 
changedd by cellular proteins: 47% and 48% respectively in the presence and absence of 
humann cell extract. 

Histaminee release of basophils sensitized by serum from the atopic non-asthma 
andd mild asthma patients (n=82; 2 sera contained IgE autoantibodies to HeLa cellular 
extract)) described above in response to extract of HeLa (3 mg/ml) was also below 5%. 

Discussio n n 

Inn the present study we investigated whether IgE autoreactivity and reactivity to 
IgE-dependentt HRF are related phenomena. IgE-reactivity to HRF has been defined as the 
abilityy of certain atopic sera to sensitize stripped basophils to release histamine when 
exposedd to culture supernatants of human cells. This activity depends on special features of 
thee IgE antibodies in such sera and accordingly these sera were termed IgE+ 3. In view of 
studiess reporting that sera from atopic patients contain IgE autoantibodies 12l332

i w e 

consideredd the possibility that IgE+ sera contained autoreactive IgE antibodies which are 
directedd to cell-derived autoallergens. In this scenario IgE+ would be autoreactive IgE and 
HRFF an autoallergen, which might be released into the culture medium by secretion or cell 
death.. By receptor cross-linking of IgE+ by autoallergen on the surface of basophils, 
histaminee release might be induced, such as is the case for exogenous allergens. To address 
thiss hypothesis, HRF-reactivity of serum was determined in the stripped basophil assay 
usingg culture supernatant of human peripheral mononuclear cells as stimulus (chapter 5). 
Onn the other hand we determined the presence of IgE autoantibodies in atopic sera by IgE 
immunoblotting,, using a variety of human cell extracts (HeLa cells, epithelial cells, 
mononuclearr cells) in order to cover a broad spectrum of IgE autoantigens. However, we 
foundd no clear association between HRF-reactive IgE and IgE autoantibodies. Seven out of 
thee 26 HRF-reactive sera contained IgE antibodies, and 4 out of 26 non-HRF reactive sera 
exhibitedd IgE autoreactivity. These results suggested that IgE autoreactivity and IgE-
dependentt HRF reactivity are unrelated phenomena. 

Inn a group of atopic patients, five plasma samples with IgE binding to cellular 
extractss of the human cervix carcinoma cell line HeLa and/or monocyte-like cell lines were 
studiedd in more detail. The assumption that IgE autoantibodies to blotted proteins are not 
IgE++ antibodies was further supported by the observation that both an IgE+ plasma (#13) 
andd a IgE" (plasma #164) bound very strongly to a HeLa derived autoantigen of the same 
molecularr weight (32 kD). This protein was shown to be expressed in all cell types 
investigatedd in this study. The similarity between these two plasma samples was that they 
bothh contained IgE antibodies to fish and/or shrimp. We were therefore studied if the 32 kD 
autoantigenn cross-reacted with a shrimp allergen. The major allergen in shrimp is 
tropomyosinn . Tropomyosin (34-38 kD) is a cross-reactive muscle protein found in cells 
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off  both vertebrate and invertebrates 30,31. No IgE-reactivity to vertebrate tropomyosin has 
beenn found as yet34. However, we did not find cross-reactivity between the 32 kD protein 
andd tropomyosin from shrimp and/or chironomid. This finding does not disprove the 
hypothesiss that the 32 kD protein is human tropomyosin, but makes it less likely. Also in 
otherr studies, IgE antibodies to invertebrate tropomyosin did not cross-react with 
mammaliann tropomyosin 35. However, we found a 20 kD autoantigen recognized by non-
HRFF reactive plasma #164 that cross-reacted with a shrimp allergen. 

Anotherr argument that IgE autoreactivity and IgE-reactivity to HRF are distinct 
phenomenaa is that human cellular proteins failed to induce histamine release from basophils 
sensitizedd by five plasma samples containing western blot-detectable IgE. Despite IgE 
bindingg on immunoblot, no histamine releasing activity was found in cellular extracts from 
HeLa,, MonoMac, or U937. Even in the presence of IL-3, a cytokine which enhances IgE-
dependentt histamine release 36"38, basophils sensitized by plasma #13 failed to release 
histaminee in response to cellular proteins. There are several possibilities to explain the 
discrepancyy between IgE binding on immunoblot and the absence of histamine releasing 
activity.. First, the absence of histamine releasing activity might be caused by a histamine-
releasingg inhibitory factor. However, HeLa cellular proteins did not influence histamine 
releasee to D. glomerata. The second possibility is that the IgE-binding sites for autoreactive 
IgEE are exposed only after denaturation and/or reduction on immunoblot. However, the 32 
kDD protein was also recognized by plasma #13 under non-reducing condition on 
immunoblot.. By size exclusion chromatography it was shown that this protein eluted in the 
>555 kD fraction, which indicates that this protein might form polymers or complexes with 
otherr macromolecules possibly explaining the discrepancy. Whether these complexes are 
physiological,, or formed during the preparation of the extract, is not known. The IgE 
autoantibodiess might also be directed to cross-reactive carbohydrate determinants (CCD) 
whichh have been described to have a poor biological activity 39. Finally, it is possible that 
somee autoantigens identified on immunoblot are monovalent, and thus fail to cross-link IgE 
onn the surface of basophils. 

Thee lack of association between IgE autoantibodies and HRF-reactive IgE might 
bee caused by the fact that HRF,™ is not an autoallergen, but rather acts like a priming factor 
onn basophils. This is the case for recombinant IgE-dependent HRF p23 , which does not to 
bindd IgE 40'41. However, we recently described that the reactivity to HRF,™ is not identical 
too recombinant HRF p23 (chapter 5). The cross-reactivity between HRF™ and a grass 
pollenn allergen recently reported (chapter 7), is compatible with the hypothesis that HRFinn 

iss an autoallergen. Structural and immunological similarities between exogenous allergens 
andd human proteins have also been described for other proteins 32'42. Assuming that HRFmn 

iss an autoallergen, the lack of association between IgE binding on immunoblot and IgE-
reactivityy to HRF might be caused by the fact that different allergen sources were tested: 
cellularr extracts in case of blotted proteins, culture supernatant of stimulated cells in case of 
HRF.. Moreover, by conformational changes of the autoallergens due to dissociation, 
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denaturationn and reduction, the epitope recognition by IgE might be suppressed or 
enhancedd on immunoblot. Previous results indicated that reducing conditions increase 
exposuree of epitopes for IgE 43. Alternatively, it is possible that the cells express different 
profiless and/or amounts of autoallergens depending on the culture conditions. Most likely, 
thee concentration of HRF/autoallergen in the cellular extracts is low compared to total 
protein,, particularly since the cells used for the preparation of the extracts were not 
stimulated. . 

Inn conclusion, no association was found between IgE-reactivity to HRFnin and IgE 
autoantibodiess to blotted human proteins. Moreover, the lack of certain cellular IgE 
autoantigenss to activate basophils to release histamine is in striking contrast to the 
definitionn of IgE-dependent HRF. So, not all autoantigens have HRF-like activities. 
However,, it is still a distinct possibility that HRFnin is an autoallergen that is not detectable 
byy the protocol used for immunobloting. Our study indicated that IgE autoreactivity on 
westernn blot and IgE-reactivity to HRF,™ are distinct entities that may coexist in atopic 
sera. . 
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