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The aim of the present work was to examine the putative promoter region of the operon
ansPAB and to determine the general elements required for the regulation of transcriptional
activity. The transcriptional start site of the ansPAB promoter was determined by using high-
resolution Sl-nuclease mapping. Sequence analysis of this region showed -10 and -35
elements, which were consistent with consensus sequences for R. etli promoters that are
recognized by the major form of RNA polymerase containing the ¢’ transcription factor.
Mutation studies affecting several regions located upstream of the transcriptional start site
confirmed the importance of these elements on transcriptional expression.
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The symbiotic nitrogen-fixing bacterium Rhizobium etli is
a gram-negative soil a-proteobacterium with the ability to
colonize the roots of bean plants, specifically Phaseolus
vulgaris, and substantially increase plant productivity [6,
12]. The bacteria have the ability to reduce atmospheric
nitrogen to ammonium when some carbon compounds are
exchanged with its plant host [5, 17]. This association
enables legumes to grow in nitrogen-poor soil. Amino acid
metabolism has been implicated as an important factor in
the symbiotic interaction between rhizobia and leguminous
plants [13]. In a general model, the plant supplies carbon
sources and glutamate to the rhizobial bacteroid, while the
bacteroids in turn provide the plant with ammonium,
aspartate, and alanine [18].

In general, microorganisms can utilize L-asparagine as
a carbon and nitrogen source via the activities of two

enzymes [24]. L-Asparaginase (E.C. 3.5.1.1) catalyzes the
hydrolysis of L-asparagine to L-aspartate and ammonium,
while L-aspartase (E.C. 4.3.1.1) catalyzes the reversible
deamination of L-aspartate to yield fumarate and ammonium.
Previous study on the catabolism of asparagine by R. etli
showed that the degradation involves the activity of L-
asparaginase and L-aspartase; the two enzymes were
positively regulated by asparagine and negatively regulated
by the carbon source. Cultures grown on asparagine as a
carbon and nitrogen source showed the highest asparaginase
activity, but the activity diminished when cultures were
grown on asparagine supplemented with glycerol, glucose,
and succinate, or when grown on a rich PY medium.
Additionally, the expression of both enzymes was not
regulated by the amount of oxygen dissolved in the growth
medium or by nitrogen catabolite repression, and some
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asparaginase activity was also detected when grown on
ammonium and succinate [8]. Further studies with a
mutant strain (AHZ7) affected in L-asparaginase and L-
aspartase activities showed low levels of asparaginase and
aspartase activities when grown on asparagine, asparagine-
succinate, and ammonium-succinate in comparison with
the wild-type strain. The levels of asparaginase and
aspartase activity of mutant AHZ7 were restored with
PAHZ11 cosmid construction to wild-type levels [9].

Sequence analysis of cosmid pAHZ11 revealed four open
reading frames named ansR, ansP, ansA, and ansB; the last
three genes are organized as the ansPAB operon [15].
Further details obtained from in silico analysis of the
sequence between the ansR and ansP showed the presence
of three putative conserved elements; two resembled the
-24 and -12 consensus sequence of 6*-dependent promoters,
and the third conserved element appeared to be a component
of the recognition-binding site of the AnsR regulator,
which showed an identity to recognition sequences for
GntR repressors of the FadR subfamily [20]. Based on the
above, the aim of this study was to identify the promoter
elements required for transcription of the ansPAB operon
by mapping the transcriptional start site (TSS) of the
promoter, and show if the putative ¢™ binding site for
RNA polymerase is the functional regulatory element for
transcription.

Bacterial strains, plasmids, oligonucleotides, growth, and
transformation conditions used through the study are
described in Table S1. Plasmids used to determine the
promoter elements were constructed as follows: fragments
containing different lengths of the ansPAB upstream region
were amplified by PCR using Platinum Taq DNA polymerase
High-Fidelity (Invitrogen) and the plasmid pAHZ11 as the
template (Fig. S1).

To determine the B-glucuronidase activity of the mutants,
overnight cultures of the R. etli strains carrying the plasmid
construct were grown in PY medium supplemented with
gentamicin at 15 pg/ml. An aliquot of these overnight
cultures was used to inoculate 30 ml of MM supplemented
with 10 mM L-asparagine with the appropriate antibiotic to
an initial OD, of 0.05, and grown for 24 h at 29°C with
shaking to a final OD,, of 0.4. The cultures were then
processed as described by Ramirez-Romero et al. [19].
Quantitative B-glucuronidase assays were performed using
p-nitrophenyl glucuronide as previously described [25].
The results presented are the mean of three independent
experiments. Data were analyzed using an analysis of
variance at p = 0.05 with the statistical software package
Statgraphics Centurion XVI (ver. 10).
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Determination of the transcriptional start site of the
ansPAB promoter used total RNA from cultures purified
using standard protocols according to Kieser et al. [10]. An
overnight culture of the mutant strain R. etli AHZ7
harboring the plasmid pAHZ11 was grown in PY medium
supplemented with gentamicin at 15 pg/ml. Next, the
cultures were inoculated at an initial OD,g, of 0.05 in PY
medium, MM + 10 mM succinate + 10 mM ammonium, and
MM + 10 mM L-asparagine, and incubated for 16 h at 29°C
with shaking. The R. etli CE3 cultures grown under the
same conditions were used as the control. A 371 nt probe
for S1 mapping was prepared by PCR amplification using
the oligonucleotides PROMANS1 and PROMANS2, and
Platinum Taq DNA polymerase (Invitrogen) (Table S1 and
Fig. S1). The PROMANS?2 oligonucleotide was labeled with
[y-"P]ATP using T4 polynucleotide kinase (Invitrogen) prior
to the PCR, resulting in a probe that was uniquely labeled
at one end. Further processing of the PCR fragment, and
samples and denaturating gel electrophoresis of the protected
fragments were performed as previously described [23].
The protected fragments were run in parallel to the
sequence ladders obtained with the same labeled primer
used for the probe preparation. DNA sequencing reactions
were performed using a Thermosequenase Cycle Sequencing
Kit (USB). Densitometry was performed using Image ]|
analysis software (NIH) [22]

Results from previous studies have shown a single
mRNA transcript covering the ansP, ansA, and ansB genes
of the asparaginase operon in R. etli. Moreover, in silico
analysis of the sequence upstream from gene ansP showed
two putative conserved sequences that resembled the -24
and -12 consensus elements for a ¢™* transcription factor
binding site [15]. To determine whether this putative ™
binding region is a functional element to direct transcription,
it seemed important to locate the TSS of the ansPAB
operon. Therefore, total RNA isolated from cultures of
R.etli CE3 grown in the different media was subject to
high-resolution S1 mapping experiments. The results
showed that transcription of the asnPAB operon started
from a single TSS when strain CE3 was grown in MM
supplemented with L-asparagine (Fig. 1A, lane 4), and that
transcription of the ansPAB operon was completely repressed
when CE3 cultures were grown on either PY or MM
supplemented with 10 mM of succinate and ammonium
(Fig. 1A, lanes 2 and 3, respectively). Moreover, similar
results were obtained for mapping assays with RNA from
the mutant strain AHZ7 carrying pAHZ11; transcription of
the ansPAB operon started from the same TSS when grown
on L-asparagine as the sole carbon and nitrogen source
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Fig. 1. Determination of the TSS of the ansPAB operon.
(A) High-resolution S1 nuclease mapping of the transcript from RNA
obtained from cultures of R. etli CE3 (lanes 2 to 4) and R. etli AHZ7/
pHZ11 (lanes 5 to 7) grown on different media. The filled arrowhead
indicates the band corresponding to the transcript-protected probe,
and the empty arrowhead indicates the position of undigested full-
length probe. Lanes labeled A, C, G, and T represents the sequencing
ladder generated using the same radiolabeled oligonucleotide that
was used to make the S1 mapping probe. Lane 1, no RNA; lanes 2 and
5, RNA from PY media; lanes 3 and 6, RNA from MM + succinate +
ammonium; lanes 4 and 7, RNA from MM + L-asparagine. (B)
Sequence of the ansPAB operon promoter. The TSS (+1); -10 and -35
elements (bold and underlined); and downstream putative binding
sites for AnsR (red) are shown. The restriction enzyme site for MstI
(underlined) is located between the -10 and -35 elements.

(Fig. 1A, lane 7), and operon expression was repressed
when grown in PY medium or in MM supplemented with
10 mM of succinate and ammonium (Fig. 1A, lanes 5 and 6,
respectively). Furthermore, an incomplete repression was
observed in the mutant strain (lane 6), that could be due to
the extra copies of the operon into the cells contained in the
pAHZ11 plasmid in combination with a reduction of
succinate from the medium. Rhizobia members (Sinorhizobium,
Rhizobium, Bradyrhizobium, and Azorhizobium) use the C4-
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dicarboxylic TCA cycle intermediates succinate, fumarate,
and malate in preference to carbon sources, including
glucose, fructose, galactose, lactose, and myo-inositol; for
example, in Sinorhizobium meliloti, the production of B-
galactosidase was repressed when succinate and lactose
were present together, and it increased to higher levels
after succinate had been exhausted from the medium for a
mechanism called succinate-mediated catabolite repression
[2]. Catabolite repression of phenol utilization by succinate
appears to be a characteristic feature of many rhizobia [21].
As shown in Fig. 1A and according to the densitometry
analysis, a 2-fold higher level of transcripts was accumulated
in cultures of R. etli AHZ7/pAHZ11 compared with R. etli
CE3 grown on L-asparagine, which may be due to the copy
number of the pAHZ11 plasmid.

The above results clearly reveal that ansPAB operon
transcription initiation is induced by asparagine and is
negatively regulated by the carbon source. As noted in
earlier studies, asparaginase activity in cell extracts of
R. etli was high when cells were grown on asparagine, but
this activity decreased when it was grown on asparagine
plus glycerol, glucose, and succinate (ammonium did not
have a synergic effect with the carbon source to reduce the
enzymatic activity) [8]. Sequence analysis of the mapped
promoter demonstrated that the TSS of the ansPAB operon
corresponded to a G nucleotide (Fig. 1B; labeled as +1); two
sequences (CTTGAC and TCTATT) were identified upstream
this site, which correspond to the conserved -35 and -10
consensus sequences of the promoter regions identified in
R. etli, respectively. Both elements were separated by 17 nt.
Thus, the ansPAB promoter region has the molecular
formula 5-CTTGACN,,TCTATT-3, exhibiting similarity to
other promoters recognized by the ¢”° transcriptional factor
[11, 19]. Therefore, in spite of previous observations that
suggested a o”*-dependent promoter, our results clearly
show that the ansPAB operon is transcribed from a o'
dependent promoter. A promoter dependent of a o™
transcription factor is tightly regulated and requires for its
expression key elements for RNA polymerase binding and
access to the open complex for transcription initiation; it
requires two short recognition sequences localized at
nucleotides -12 and -24, an activator protein that binds to
an upstream activator sequence to interact with the sigma
factor and facilitates the interaction with the RNA polymerase
holoenzyme by proteins IHF-like (integration host factor).
Moreover, the use of 6™ may confer the capacity to vary the
transcriptional efficiency without the use of a separate
repressor [1, 4]. In contrast, an RNA polymerase that
contains ¢’ factor is competent for transcription initiation
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Fig. 2. Effect of mutations on the promoter fusion
ansPAB:uidA on B-glucoronidase activity.

The fragments carried by the pBBMCS53 plasmid are shown,
including the relevant restriction sites used for plasmid construction.
The -10 and -35 elements of the ansPAB promoter are positioned one
at each side of the Mstl restriction enzyme site. The pAM53-70 and
PAMS53-110 plasmids carry a deletion of -70 and -110 nt, respectively.
pAMb53-110 retains only the -10 element. The sequence in pAM53-
INV corresponds to the complete promoter cloned into an inverted
position. Mutation of the -35 element was produced, changing the
sequence CTTGAC by the sequence CCTCGA, creating the Xhol site
as indicated (pAM53-MUT35). The left column indicates the promoter
construct and the right column indicates the p-glucoronidase activity.
Results with the same latter are not significantly different (p = 0.05).

in the absence of an activator, although at some promoters,
an activator is needed to recruit the RNA polymerase [16].

To confirm the functionality of the promoter elements
previously described, we constructed mutant versions of
the ansPAB operon promoter fused to the promoter-probe
vector pBBMCS53 (Fig. 2). Cultures of R. etli carrying a
plasmid construct with a fragment lacking the upstream 70
base pairs, but maintaining the -35 and -10 elements
(pAM53-70), exhibited similar levels of B-glucoronidase
activity to wild type (pAM53-FC). A longer deletion of
110 bp in the promoter (pAM53-110), which eliminates the
-35 element and retains the -10 element, showed a strong
reduction in B-glucoronidase activity to levels comparable
to those from the vector alone. The same results were
obtained with a plasmid construct with the wild-type
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promoter fragment cloned into the opposite direction
(pAMB3-INV). Finally, a promoter derivative was constructed
to evaluate the importance and functionality of the -35
element for full activation (pAM53-MUT35). This promoter
mutant retained the -10 element but the -35 sequence was
altered by the introduction of the Xhol enzymatic restriction
site. A reduction in B-glucuronidase activity to promoter-
probe vector level was obtained. Therefore, the above
results showed that the -35 conserved element and its
integrity were essential for full activation of the ansPAB
promoter. The position of the -35 region was consistent
with its involvement in transcriptional activation, and the
direction of the promoter was crucial for proper activation.
Thus, it was clear that the operon expression was dependent
on the ¢’ instead of the 6™ transcription factor.

An important element of the promoter region for
transcriptional activation is the putative AnsR binding site
localized at the +26 to +41 downstream the transcriptional
start site [3]. Further studies analyzing the molecular
interactions of the transcriptional repressor (AnsR) to
conserved elements localized upstream and downstream of
the TSS of the ansPAB promoter are required. The present
work is important, because most of the FadR-like proteins,
including AnsR, are involved in the regulation of oxidized
substrates related to amino acid metabolism or at the
crossroads of various metabolic pathways such as pyruvate
(PdhR), glycolate (GlcC), galactonate (DgoR), lactate (LIdR),
malonate (MatR), or gluconate (GntR) [20].

Acknowledgments

We are grateful to Dr. Maria de Lourdes Girard for the
gift of pPBBMCS53 and Dr. Miguel A. Ramirez-Romero for
technical help. A.M-E. was supported by a M.Sc. scholarship
(168696) obtained from the Consejo Nacional de Ciencia y
Tecnologia, México.

References

1. Benhassine T, Fauvart M, Vanderleyden ], Michiels J. 2007.
Interaction of an IHF-like protein with the Rhizobium etli
nifA promoter. FEMS Microbiol. Lett. 271: 20-26.

2. Bringhurst RM, Gage DJ. 2002. Control of inducer accumulation
plays a key role in succinate-mediated catabolite repression
in Sinorhizobium meliloti. ]. Bacteriol. 184: 5385-5392.

3. Browning DF, Busby SJW. 2004. The regulation of bacterial
transcription initiation. Nat. Rev. Microbiol. 2: 1-9.

4. Buck M, Gallegos MT, Studholme DJ, Guo Y, Gralla JD.
2000. The bacterial enhancer-dependent 6™ (") transcription
factor. |. Bacteriol. 182: 4129-4136.



10.

11.

12.

13.

14.

15.

16.

. Dixon R, Kahn D. 1994. Genetic regulation of nitrogen

fixation. Nat. Rev. Microbiol. 2: 621-631.

. Fauvart M, Michiels J. 2008. Rhizobial secreted proteins as

determinants of host specificity in the rhizobium-legume
symbiosis. FEMS Microbiol. Lett. 285: 1-9.

. Girard L, Brom S, Dévalos A, Lépez O, Soberén M, Romero

D. 2000. Differential regulation of fixN-reiterated genes in
Rhizobium etli by a novel fixL-fixK cascade. Mol. Plant Microbe
Interact. 13: 1283-1292.

. Huerta-Zepeda A, Durdn S, Du Pont G, Calderén, J. 1996.

Asparagine degradation in Rhizobium etli. Microbiology 142:
1071-1076.

. Huerta-Zepeda A, Ortufio L, Du Pont G, Durén S, Lloret A,

H, Calder6n J. 1997.
characterization of Rhizobium etli mutants altered in
degradation of asparagine. J. Bacteriol. 179: 2068-2072.

Kieser T, Bibb MJ, Buttner M], Chater KF, Hopwood DA.
2000. Practical Streptomyces Genetics. The John Innes Foundation,
Norwich.

Martinez-Salazar ], Sandoval-Calderéon M, Guo X, Castillo-
Ramirez S, Reyes A, Loza MG, et al. 2009. The Rhizobium etli
RpoH1 and RpoH2 sigma factors are involved in different
stress responses. Microbiology 155: 386-397.

Masson-Boivin C, Giraud E, Perret X, Batut ]. 2009.
Establishing nitrogen-fixing symbiosis with legumes: how
many Rhizobium recipes? Trends Microbiol. 17: 458-466.
Meneses N, Mendoza-Herndndez G, Encarnacién S. 2010.

Merchant-Larios Isolation and

The extracellular proteome of Rhizobium etli CE3 in exponential
and stationary growth phase. Proteome Sci. 8: 51.

Noel KD, Sanchez F, Fernandez L, Leemans ], Cevallos MA.
1984. Rhizobium phaseoli symbiotic mutants with transposon
Tn5 insertions. J. Bacteriol. 158: 148-155

Ortufio-Olea L, Duran-Vargas S. 2000. The L-asparagine operon
of Rhizobium etli contains a gene encoding an atypical
asparaginase. FEMS Microbiol. Lett. 189: 177-182.

Paget MS, Helmann JD. 2003. The sigma?70 family of sigma

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Promoter Control of Rhizobium etli Asparagine Operon 1245

factors. Genome Biol. 24: 203.

Patriarca EJ, Tate R, Laccarino M. 2002. Key role of bacterial
NH," metabolism in Rhizobium-plant simbiosis. Microbiol.
Mol. Biol. Rev. 66: 203-222.

Prell J, Poole P. 2006. Metabolic changes of rhizobia in
legume nodules. Trends Microbiol. 14: 161-168.
Ramimez-Romero MA, Masulis I, Cevallos MA, Gonzélez V,
Davila G. 2006. The Rhizobium etli 6" (SigA) factor recognizes
a lax consensus promoter. Nucleic Acids Res. 34: 1470-1480.
Rigali S, Derouaux A, Giannotta F, Dusart J. 2002. Subdivision
of the helix-turn-helix GntR family of bacterial regulators in
the FadR, HutC, MocR, and YtrA subfamilies. J. Biol. Chem.
277: 12507-12515.

Rohm M, Werner D. 1985. Regulation of the p-ketoadipate
pathway in Rhizobium japonicum and bacteroids by succinate.
Arch. Microbiol. 140: 375-379.

Schneider CA, Rasband WS, Eliceiri KW. 2012. NIH Image
to Image]: 25 years of image analysis. Nat. Methods 9: 671-675.
Servin-Gonzdalez L, Jensen MR, White J, Bibb M. 1994.
Transcriptional regulation of the four promoters of the
agarase gene (dagA) of Streptomyces coelicolor A3(2). Microbiology
140: 2555-2565.

Sun D, Setlow P. 1991. Cloning, nucleotide sequence and
expression of the Bacillus subtilis ans operon, which codes
for L-asparaginase and L-aspartase. |. Bacteriol. 173: 3831-
3845.

Wilson KJ, Huges SG, Jefferson RA. 1992. The Escherichia
coli gus operon, induction and expression of the gus operon
in E. coli and the occurrence and use of GUS in other
bacteria, pp. 7-23. In Gallagher SR (ed.). Gus Protocols, Using
the Gus Gene as a Reporter of Gene Expression, Vol. 1.
Academic Press, San Diego, CA.

Yanisch-Perron C, Vieira J, Messing J. 1985. Improved M13
phage cloning vectors and host strains: nucleotide sequences
of the M13mp18 and pUC19 vectors. Gene 33: 103-119.

August 2015 | Vol. 25 | No. 8




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 900
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


