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Abstract Mango can cause severe anaphylactic reac-

tions. Profilin has been assumed partly responsible for the

cross-reactivity between mango fruit and other allergens

but has not been finally clarified. In this study, two iso-

forms of mango fruits profilin were amplified by RT-PCR

and 3¢RACE from total RNA. Each mango profilin cDNA

includes an open reading frame coding for 131 amino

acids. The deduced amino acid sequence of the corre-

sponding protein show high identity with other allergenic

profilins. Expression of the recombinant mango profilin

was carried out in Escherichia coli BL21(DE3) using

vector PET28a and the purification of the recombinant

protein was performed via affinity chromatography with

Ni+ coupled to sepharose. IgE reactivity of recombinant

mango profilin was investigated by immunoblot and 8 of

18 mango-allergic patients tested presented specific IgE-

antibodies to recombinant mango profilin. IgE-inhibition

and ELISA inhibition experiments were performed to

analyze mango profilin cross-reactivity with profilins from

birch pollen and high cross-reactivities have been found.
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Introduction

The mango, scientific name Mangifera indica L. is one of

the most popular tropical fruits and the mango tree is

cultivated worldwide. Like other species in Anacardiae

family, such as pistachio and cashew, mango can cause

severe anaphylactic reactions [1–3]. Vargas et al. [4]

studied 71 subjects and found that the prevalence of cuta-

neous sensitive to mango were 66%. A French study

showed that in a group of 580 patients with proved food

allergy, 6% were sensitized to mango fruits [5].

Up to now, very little information is available for the

mango fruit allergen. Recently, cross- reactivity between

mango fruits and other food and pollen have been reported,

and the so-called ‘celery-mugwort-spice syndrome’ and

‘latex-fruits syndrome’ with allergy to mango fruits have

also been described [4, 6, 7]. Paschke et al. [8] have

studied the cross-reactivity between mango fruit, birch

pollen, mugwort pollen, celery and carrot and found that

the cross-reactivity was partly caused by the major birch

pollen allergen Bet v 1, which is a 17-kDa glycoprotein.

They also assumed that profilin maybe partly responsible

for the cross-reactivity between mango fruit and other

allergens, but the role of profilin in the cross-reactivity of

mango fruit has not been finally clarified.

Profilin are 14–17 kDa proteins which are found in all

eukaryotic cells. They were first described by Carlsson

et al. [9] as actin-binding proteins in calf spleen, which

inhibited the growth of actin filaments in vitro. Allergol-

ogists’ attention was drown to profilin in 1991 when a

highly cross-reaction minor birch pollen allergen Bet v 2

was identified as a profilin [10]. Since then, profilins were

identified as allergen of many fruits, vegetables, foods, as

well as pollen. And studies have turned out that profilins

are highly conserved with an identities range between 70
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and 80% among known allergenic plant profilins [11]. Its

ubiquity and high sequence conservation characteristics

have led to the term of ‘pan-allergen’ for this protein.

In the present study, the amino acid sequence of two

isoforms of mango fruit profilin were obtained from their

corresponding cDNA and one of those isoforms was

expressed in E.coli. The recombinant protein was purified

by Ni+ affinity chromoatography and its IgE-binding

capabilities were studied by means of immunoblot

experiments. Moreover, the cross reactivity between

recombinant mango proflin and Bet v 2 was investigated by

immunoblot inhibition and enzyme-linked immunosorbent

assay (ELISA) inhibition experiments.

Materials and methods

Recombinant allergens and protein extracts

Recombinant birch pollen profilin rBet v 2 was obtained

from Biomay (Linz, Austria). Protein extracts from mango

fresh fruit were prepared by a low temperature method as

described by Pastorello [12] with minor modifications. In

brief, pieces of mango fruit were ground in a mortar filled

with liquid nitrogen. The obtained powder was homoge-

nized in pre-chilled acetone and stored overnight at –20�C.

The precipitates were washed twice with acetone, filtered

and lyophilized. Protein extracts were obtained by

incubating the powder with phosphate buffer (0.15 M

NaCl/0.01 M NaH2PO4) at 4�C. After centrifugation, the

supernate was collected, filtered and freeze-dried. The

lyophilized extracts were stored at –80�C.

Cloning of mango fruit profilin cDNA

Total RNA was isolated from mango fruits using the

‘RNeasy Plant RNA Mini Kit’ (Qiagen) according to the

manufacturer’s instructions. The reverse transcription was

carried out with 2 ug total RNA using AMV First-strand

cDNA synthesis Kit (BBI), the reaction was performed at

42�C for 60 min followed by heated denaturation at 95�C

for 5 min.

The cDNA obtained was amplified by polymerase chain

reaction (PCR) using the degenerated oligonucleotide

primers (5¢-primer 5¢-ATGTCGTGGCAGGCGTACGT-3¢,
3¢ primer 5¢-CAA CAA(C/T)CATGTTGCA(T/C)TTGTC

C-3¢). The primers were designed from the known

sequence of different plant profilins. The amplification was

performed with Ex-Taq DNA polymerase (Takara) as

recommended by the manufacturer. The PCR program was

carried out as follows: after denaturation at 94�C for 3 min,

9 touchdown cycles were performed at 94�C for 1 min,

65�C for 45 s and 72�C for 1 min, with the annealing

temperature decreasing by 1�C per cycle, followed by

25cycles of each 1 min denaturation at 94�C, 45 s

annealing at 58�C, and 1 min extension at 72�C, and final

extension for 10 min at 72�C. After purification, the PCR

products were ligated into pMD18-T vector (Takara), the

constructed plasmids were transformed into E.coli Top10.

The positive clones were sequenced by Sangon Biotec-

nology company (shanghai, China) using the ABI 337

sequencer.

3¢-RACE (Rapid amplification of 3¢cDNA end) and

sequence analysis

The clones obtained from the degenerated primers did not

cover the full coding region. For amplification of the

unknown 3¢- end of the mango profilin, the 3¢-RACE

method was used according to the manufacturer’s instruc-

tions (3¢-full RACE Core set, TaKaRa). First-strand cDNA

synthesis was primed with an Oligo dT-3sites adaptor

primer enclosed in the 3¢RACE system. The first strand

cDNA was amplified by PCR using a gene- specific primer

and the 3-sites adaptor primer supplied by the 3¢-RACE

system. The PCR conditions were similar to those men-

tioned anterior with a minor modification that the annealing

temperature was at 58�C during the all reaction. PCR

products were also cloned into the pMD18-T vector and

transformed into E.coli Top10, the positive clones were

sequenced. The full-length cDNAs were obtained by the

overlapping of the truncated gene and its 3¢-end. The

identities of the mango profilin cDNAs and their deduced

amino acid sequences with profilin from other plant sour-

ces were analyzed using the Blast program in the NCBI

website (http://www.ncbi.nlm.nih.gov) and the alignment

of amino acid sequences were generated by CLUSTAL W

(1.83) multiple sequence alignment program.

Expression and purification of the recombinant mango

profilin

In order to ligated into the PET-28a expression vector, Nde

I and Xho I restriction sites were introduced at the 5¢-end

and 3¢-end of the mango profilin cDNA, respectively, by

PCR using primers as MpNde (5¢-CATATGTCGTGGC

AGGCGTAC-3¢) and MpXho (5¢-ATCCTCGAGCTA

AAGACCTTGTTCACA-3¢). Initial cloning was done in

E.coli strain Top10. Positive clones were selected first by

colony PCR with the MpNde and MpXho primers and then

by digested with the Nde I and Xho I restriction enzymes

and sequencing. The target plasmids were transformed into

E.coli BL21 (DE3) cells for expression.

The cells were grown in LB-medium supplemented with

50 ug/ml kanamycin to an absorbance of 0.6 at a wave-

length of 600 nm. Expression of mango profilin was
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induced by adding isopropyl-D-thiogalactopyranoside

(IPTG) to LB medium at a final concentration of 0.1 mM

and the incubation was continued overnight at 37�C. Cell

were harvested by centrifugation and resuspended in

50 mM Tris–HCl, 100 mM NaCl, pH7.5. After three

cycles of freeze-thawing, cells were sonicated to obtain the

lysate, insoluble material was removed by centrifugation.

Finally recombinant protein was purified by affinity chro-

moatography using the Ni+ as solid phase. The supernatant

of the lysate was applied to the column followed by

washing with 40 mM imidazole and elution with 200 mM

imidazole. The elution products were dialyzed three times

against 0.02 M Tris–HCl buffer and then freeze-dried.

Measurement of the quantities of proteins

The quantities of all proteins used in this paper were

measured by bradford assay method [13, 14]. In brief, a set

of standards is created from bovine serum albumin (BSA)

whose concentration is known. The absorb values (absor-

bance at 595 nm) obtained for the standard are then used to

construct a standard curve, and the concentration of the

samples were determined by comparing the absorb values

with the standard curve.

Patients’ sera

Sere samples used in this study were taken from 18 birch-

pollen-allergic patients with a positive case history of

immediate type reaction to mango fruits. All patients

reported additional allergies to other pollen such as

amaramth, pigweed, pine and typical pollen related foods

such as lychee, orange or peanut, and only patients’ sera

with a positive skin prick testing result to mango (>7 mm2)

were used in the study. Sera from nonallergic subjects

served as negative control. All sera were kindly supplied by

Shenzhen people’s hospital and all samples were stored at

–80�C.

IgE-immunoblotting and immunoblot inhibition

Protein from E.coli lysate and purified recombinant profilin

were analyzed by SDS-PAGE. Proteins were visualized by

Coomassie Brilliant Blue R250 staining or immunoblot-

ting. For immunoblot analysis recombinant profilin

(0.5 ug/cm slot) were electrically transferred onto the

nitrocellulose membranes and the membrane were blocked

overnight with 2% bovine serum albumin solution (BSA) at

4�C, then allergic patients’ sera (diluted 1:5) were added to

each membrane strip for 2 h at 37�C. The biotin-labelled

goat anti-human IgE antibody (KPL) were used as the

secondary antibody, followed by incubation with the

streptavidin-conjugated-HRP at 37�C for 2 h. The blotting

bands were finally visualized with diaminobenzidine

(DAB) chromogenic substrate solution.

For inhibition of IgE-binding to recombinant mango

profilin, a pooled patient serum was preincubated with

100 ug mango extracts, or 15 lg of recombinant birch

profilin rBet v 2, or recombinant mango profilin, respec-

tively. The pre-absorbed serum pool was then used for

immunoblot experiments. The PBS was used as control.

ELISA and ELISA Inhibition

For ELISA, 96 well Maxisorb plates were coated with

0.5 lg recombinant mango profilin in PBS overnight at

4�C. Plates were blocked in PBS/2% bovine serum albumin

for 2 h at 37�C and were washed three times with PBS/

0.05% Tween-20, and then the plates were incubated with

patients’ sera (diluted 1:5) overnight at 4�C. The biotin-

labelled goat anti-human IgE antibody was used as the

secondary antibody, followed by incubation with the

streptavidin-conjugated-HRP at 37�C for 1 h. Each

incubation step was followed by a three-times washing

with PBS/0.05% Tween-20. After visualization of the

enzymatic activity with the AB liquid as substrate, the

reaction was stopped by the addition of 100 ll 2 M H2SO4

and absorption was measured at a wavelength of 450 nm.

For ELISA inhibition, sera were preincubated for 2 h at

37�C with 0.1, 1, 10 and 100 lg/ml of the inhibition

protein (mango extracts, rBet v 2, and mango profilin)

before overnight incubation on the allergen-coated plates.

Then the inhibition experiment was performed as ELISA

experiments described above.

Results

Cloning of the mango profilin cDNA and sequence

analysis

By amplification of cDNA from first strand synthesis

products with degenerated oligonucleotide primers based

on the known profilin sequences from other plants, two

dominant fragment of approximately 360 bp were obtained

from mango fruit. The unknown 3¢- end of cDNAs were

obtained by using 3¢-RACE method. The PCR resulted in

two fragments about 500 bp length with an overlap of

110 bp with the coding region of mango profilin. Full-

length cDNA sequences were obtained by bridging the

3¢-end and the corresponding gene fragments. The two

cDNA sequences were submitted to the NCBI GenBank

under the accession numbers DQ27054 (Man i 3.01) and

DQ400579 (Man i 3.02).

The two entire cDNA length were both 660 bp

containing a complete 396 bp open reading frame, a
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3¢-untranslated region and a poly(A) tail, respectively

(Fig. 1). The length of the deduced amino acid sequences

of both mango profilin were 131 amino acid residues and

the calculated molecular mass for Man i 3.01 (Acc. Num.

DQ27054) was14.07 kDa and its isoelectric point was 4.89,

whereas those for Man i 3.02 (Acc. Num. DQ400579) were

13.99 and 4.72, respectively. The deduced amino acid

sequence of both two mango profilin isoforms showed 88%

identity, thus confirming their closed relationship. Fur-

thermore, the two mango profilin had high identities

(Fig. 2) with profilin from other plants, such as fruits (Pru

av 4 from cherry, Pyr c 4 from pear, Pru p 4 from peach and

Mal d 4 from apple), seed (Ara h 5 from peanut), vegetable

(Dau c 4 from carrot) and pollen (Bet v 2 from birch).

Expression and purification of recombinant mango

profilin protein

For expression of the recombinant mango fruit profilin, the

complete coding cDNA sequence including the start and

the stop codons was cloned into the PET 28 expression

vector and then transformed into E.coli BL21 (DE3). After

induced with IPTG overnight at 37�C, the recombinant

mango profilin protein was gained. The soluble material

which includes most of the target protein was chromatog-

raphied over a Ni+ Sepharose affinity column. After elution

with 200 mM imidazole, recombinant mango profilin with

an apparent molecular mass of 14 kD was isolated with

high degree of purification (Fig. 3).

Fig. 1 Nucleotide and deduced

amino sequence of cDNA

coding regions for mango

profilin Man i 3.01 and Man i

3.02. Numbers indicated

nucleotide (upper) or amino

acid (lower) positions. Only

different nucleotide or amino

acid of Man i 3.01 with Man i

3.02 are indicated

Fig. 2 Alignment of amino

acid sequences of Man i 3.01

and Man i 3.02 with those of

allergenic profilins from pear

(Pyr c 4), peanut (Ara h 5),

sweet cherry (Pru av 4), peach

(Pru p 4), apple (Mal d 4), carrot

(Dau c 4) and birch pollen (Bet

v 2). *Indicates identical amino

acids, dashed lines are gaps
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Sensitization to mango profilin

Serum samples taken from18 patients which have adverse

symptoms after ingestion of mango fruits and were suf-

fering from pollinosis were investigated for IgE reactivity

to recombinant mango profilin by immunoblot experi-

ments. A pooled serum of 10 people with no allergic

reaction was used as control. In the immunoblot experi-

ments, IgE antibodies from 8 out of 18 serum samples

(44%) reacted with the purified recombinant mango profi-

lin (Fig. 4). No reaction was found with sera from control

subjects. All sera with positive reactions to the mango fruit

profilin have specific IgE to recombinant birch pollen

profilin rBet v 2 in the ELISA.

Inhibition experiments

To investigate the IgE cross-reactivity to profilin from

birch pollen, immunoblot inhibition and ELISA inhibition

experiments were carried out with the sera pool of mango

allergic patients’ sera that have positive reaction in the

immunoblot experiments. In the immunoblot inhibition

experiment, a complete inhibition of IgE binding to mango

profilin was obtained by self-inhibition with mango

recombinant profilin, moreover the recombinant birch

pollen profilin rBet v 2 and mango extracts inhibited large

part of the recombinant mango profilin. A similar inhibition

pattern was obtained in the ELISA inhibition experiments

(Fig. 5). A high degree of inhibition was also obtained with

birch pollen profilin (about 78%) and mango extracts

(85%). No inhibition occurred with the control inhibitor

PBS buffer.

Discussion

Mango can cause severe anaphylactic reactions. Sensiti-

zation to mango fruit, as well as to mango seed and mango

pollen, has been described. So far, only two major mango

allergens have been previously identified [15]. However,

cross-reactivates between mango fruit allergens and other

fruits, vegetables, pollen, latex and nuts have been

described [6–8, 16–18]. Paschke et al. [8] have studied the

cross-reactivity between mango fruit, birch pollen extract

and birch pollen major allergen Bet v 1, and found that the

cross-reactivity was partly caused by the Bet v 1, the author

assumed that there must have other allergens which were

also partly responsible for the cross-reactivity between

birch pollen and mango fruit because of the inhibition of

IgE binding to mango fruit extract by birch pollen extract

was 58% but the inhibition by Bet v 1 was only 28%.

Henzgen et al. [18] suspected profilin of being responsible

for the cross-reaction of mango fruits, but the role of

profilin in the cross-reactivity of mango fruit was not

finally clarified.

Profilin is a protein present in almost all eukaryotic

cells. It was first identified as a minor allergen in birch

pollen, so far, profilins were described as panallergens in

botanically closely related [19] and distantly related plants

or unrelated plant [20–23]. The aim of this study was to

investigate the role of the panallergen profilin as a cross-

reaction allergen in mango fruit. The cDNAs coding for

Fig. 3 Coomassie-stained sodium dodecyl sulfate-polyacrylamide

gel electrophoresis of purified recombinant mango profilin. M

Molecular weight marker; lane 1 E. coli-lysate before induced; lane
2 after induced; lane 3 purified recombinant mango profilin

Fig. 4 IgE-immunoblot of

purified rMan i 3.02 with

individual sera(1–18) from

patients with allergy to mango

and with the control serum(19)
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two different mango profilin isoforms have been isolated

and sequenced. The two complete deduced amino acid

sequences showed 88% of identity, both profilins consist of

131 amino acid residues with a calculated molecular mass

of 14.97 and 13.99 kDa according to sequence data

correlating with the molecular characteristics to the known

plant profilins. Moreover, high degrees of amino acid

sequence identities (73–90%) to previously described

allergenic profilins from fruits, pollen and vegetables were

found.

Man i 3.02 (Acc. Num.DQ400579), the isoform closer to

profilins of others fruits such as pear (80%), peach (90%)

and apple (80%), was induced into pet28(a) vector and

expressed in E.coli and a high level of recombinant protein

was obtained when protein synthesis was induced by IPTG

at 37�C overnight. Highly purified Man i 3.02 was chro-

matographically isolated from the soluble fraction over a

Ni+ Sepharose affinity column.

The IgE reactivity of purified mango profilin was stud-

ied by immunoblot experiments. Eight sera out of 18 (44%)

from patients with suspected allergy to mango fruits had

IgE to mango profilin in the immunoblot experiments.

Profilins have been identified as minor allergens in several

plant species of tree, grass, and weed pollen and the profilin

specific IgE was detected in 10–30% of pollen-allergic and

food-allergic patients’ sera [11], but recent studies showed

that profilin was a major allergen in Chenopodium album

pollen [24], melon [25] and date palm pollen [23]. More-

over, in date palm pollen allergy, profilin is not only a

major allergen but an important allergen as well, as it is

responsible for more than 70% of the IgE reactivity of the

pollen extract [23]. About to the mango profilin studied

here, the sensitization to mango profilin was found in 44%

of mango fruits allergic patients’ sera which is similar to

the prevalence of IgE binding to banana profilin (44%) and

pineapple profilin (42%) [26] and this may indicate that

profilin may represent important minor allergens in mango

fruits.

The cross-reactivity of purified recombinant mango

profilin (rMan i 3.02) with mango extract and rBet v 2 was

determined by IgE-inhibition and ELISA inhibition

experiments. The results revealed that the IgE reactivity of

recombinant Man i 3.02 was largely inhibited by mango

extract, this may indicate the similar IgE-binding capabil-

ities of the natural profilin and the recombinant profilin.

Immunoblot and ELISA inhibition experiments also

revealed high cross-reactivity of the mango profilin with

the profilin from birch pollen rBet v 2 (78%) and mango

extracts (85%). The high inhibition levels in the cross-

inhibition experiments may suggest that mango profilin

shares epitope with profilin from different botanical

origins.
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25. López-Torrejón G, Crespo JF, Sánchez-Monge R et al (2005)

Allergenic reactivity of the melon profilin Cuc m 2 and its

identification as major allergen. Clin Exp Allergy 35:1065–1072

26. Reindl J, Rihs HP, Scheurer S et al (2002) IgE reactivity to

profilin in pollen-sensitized subjects with adverse reactions to

banana and pineapple. Int Arch Allergy Immunol 128:105–114

Mol Biol Rep

123


	Mango profilin: cloning, expression and cross-reactivity �with birch pollen profilin Bet v 2
	Abstract
	Introduction
	Materials and methods
	Recombinant allergens and protein extracts
	Cloning of mango fruit profilin cDNA
	3&vprime;-RACE (Rapid amplification of 3&vprime;cDNA end) and sequence analysis
	Expression and purification of the recombinant mango profilin
	Measurement of the quantities of proteins
	Patients&rsquo; sera
	IgE-immunoblotting and immunoblot inhibition
	ELISA and ELISA Inhibition

	Results
	Cloning of the mango profilin cDNA and sequence analysis
	Expression and purification of recombinant mango profilin protein
	Sensitization to mango profilin
	Inhibition experiments

	Discussion
	Acknowledgments
	Reference



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


