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1. BASIC sRNA AND TF MODELS
Our basic model, which treats duplex formation as a single bimolecular reaction step, is very similar to

that previously described (4-7). The equations are:

d[SStNAJ = g —k[sSRNAJMRNA - A [sRNA, [S1]
w = op — k[SRNAJmRNA] - 4,[mRNA], [S2]
% = k[sRNA [mRNA |- 2, [duplex ], and [S3]
% = 0p[MRNA|- 4.[P] : [S4a]

[sRNA], [nRNA], [duplex] and [P] are the concentrations of the sRNA, target mRNA, duplex and target
protein respectively [units: nM]. as and oy are the production rates for the sRNA and mRNA [units:
nM-min’1] and op is the target protein production rate [units: protein nM-(mMRNA nM)’1-min'1]. Bs, Bu, o and
fr are the degradation rate constants for the sRNA, target mMRNA, duplex and target protein respectively
[units: min'1]. k is the rate constant for duplex annealing [units: nM'1-min'1]. Parameter values are provided
in the Materials and Methods. The model assumes that duplex dissociation is negligible and that each
SRNA silences or activates only one target mMRNA (we are unaware of physiological evidence to the

contrary). Symbols and terms defined by Levine and colleagues (7) are used where applicable. sSRNA
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activation of gene translation was modeled with the same set of equations except duplex mRNA is
translated rather than the free mMRNA therefore Eq. S4a is replaced by

dP] S4b
5~ Colduplex-4:[P]. [S4b]

where op is the rate of protein production from the duplex [units: protein nM-(mMRNA nM)'1-min'1]. For

simplicity we assume op = op.

Solving the above dynamic equations at steady state yielded the analytic solutions for the target protein

([P*]) and target mRNA ([mRNA*]) concentrations. For silencing sRNAs,

[P*]= % [mRNA,
P

2
where [MRNA*] = —— (aM o - ﬂMﬁSj+\/[aM g — ﬂ“"kﬂsj ; 40’MfMﬂs . [S5]

[MRNA*] is the steady state target mMRNA concentration and its derivation has been reported (7). For

activating sRNAs,

[P*]=%[duplex*]=@ ask[mRNA] ]

( [S6]
be ﬂok[m RNA*] +Bs o

where [duplex®] is the steady state duplex concentration.

The TF circuits were modeled using a set of dynamic equations with the repression and the activation of
transcription described with standard Hill functions (13). The set of dynamic equations used to model TF

repression are:

d[TFr:Fl\IM = ey — Brem[TF MRNA], -

d[:i-tF] = OJTFP[TFmRNN—ﬁTFP[TF]’ B

. y ] | [S9a]
» 1+([TF ]/ KD)n BM[mRNA]

dgf]%[mRNA]—ﬂp[P]- .
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[TF mRNA] and [TF] are the concentrations of the TF repressor mRNA and protein respectively. oggy is
the TF mRNA transcription rate [units: nM-min'1] and oqrp is the TF production rate [units: protein
nM-(mRNA nM)'1-min'1]. BGrem and SGrep are the degradation rate constants for TF mRNA and TF
respectively [units: min"]. Kp is the constant [units: nM] that determines the TF concentration resulting in
half-maximal transcription of the target gene and n is the Hill coefficient [unitless] which specifies the
amount of cooperativity. All other rate constants are the same as for the sSRNA circuits and the parameter
values are provided in the Materials and Methods. Note: Eq. S4a and Eq. S10 are the same for sSRNA

silencing and TF repression. To model the TF activator, Eq. S9a is replaced by

dmRNA] o, [TF]"
= - RNA|. S9b
dt K" +[TF]" B mRNA] 1550]

For simplicity, the parameter values for the repressor and activator are the same but this does not need to

be the case.

The steady state solutions to the dynamic equations for the TF circuits are:

[P*] = % [mRNA*], where
P

e
[MRNA*| = M| 1| _CTEMOTER for the TF repressor and [S11]
P BrembrepKp
o
[mRNA# =M 1 _ 1+(mj for the TF activator. [S12]
Bu BrembreeKp

2. EXTENDED sRNA MODEL

The extended sRNA model includes the role of Hfq in mediating duplex formation as shown in
Supplementary Figure S1A. We have previously described a similar model (26) but in this study the
model does not include competing sRNAs and target mMRNAs from other pathways and there are different
degradation rate constants for the different species. The sRNA binds first to Hfq followed by the target

mRNA or the target mRNA binds to Hfq followed by the sRNA resulting in a ternary Hfg complex. We
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assume that for each sRNA-target mRNA pair, one face of the Hfg hexamer is specific for the sRNA and
the other is specific for its cognate target mMRNA (i.e. ternary Hfq complexes with two sRNAs or two target
mRNAs do not occur) (1). The sRNA and target mRNA in the ternary complex can anneal resulting in a
stable sRNA-target mRNA duplex that is released. There is evidence that the duplex may not always be
fully annealed before release (53) but this does not affect the model. Once the duplex forms we assume it
does not significantly disassemble or re-bind free Hfq. Other than duplex formation and release all binding

reactions are treated as reversible.

The set of differential equations used to describe the system are:

% = g + k_g[SH]+ k_g74[SHT] - kg [SRNAHfq] - kgry [SRNATH] - B5[sRNA] [S13]
@ = ogy + k_7[TH]+ k_154[SHT] - k; [MRNA [Hfq] - ks [MRNA[SH] - 4, [mRNA| [S14]
@ =ay +K_g [SH]+ K_t [TH]+ Kpup [SHT]+ Bsn [SH]+ By [TH] [S15]
...+ Bsyr [SHT |- kg [sSRNA]Hfq] - k1 [mMRNA Hfq] - £, [Hfq]
dist]_ ks [SRNA JHfq |+ k_1g [SHT |- k_g[SH]- kg [NRNA [SH]- (Bs + B4 )[SH] [S16]
@ = k1 [mRNA JHfq ]+ k_gmy [SHT |- k_7 [TH] - ks [SRNA JTH] = (874 + B ITH] [S17]
@ = kgr[SRNAJTH] + k1gpy[MRNAJSH] - (k g7y +K_1sn + Kpup + Bsut + B ISHT] [S18]
d[d‘:j‘:'ex] = Koup[SHT] - B, [duplex] [$19]

[Hfq], [SH], [TH] and [SHT] are the concentrations of Hfg protein, sSRNA-Hfq complex, target mRNA-Hfq
complex, and sRNA-Hfg-target mMRNA complex respectively. ks, kr, ksty and krsy are the RNA binding
rate constants and all were assigned a value of 1 nM"min” unless otherwise stated (Supplementary
Figure S1A). k-s, k-1, k-sty and k-tsy are the RNA dissociation rate constants and they were all assigned
the same value of 0.1 min™ unless otherwise stated (these values include the relatively small contribution
that the dilution associated with cell growth has on their removal) (Supplementary Figure S1A). kpyp is

the rate constant for duplex annealing and release from the ternary complex and it was assigned a value
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of 1 min™. oy is the Hfq production rate which was 0.3 nM-min™ unless otherwise stated and 4 is the Hfq
degradation rate constant. The steady state Hfq concentration, which is equal to a/f, is generally
thought to be relatively high in vivo. However, in our model we have a relatively low Hfg concentration
because there are no competing sRNAs and target mMRNAs to sequester the Hfq and reduce the free
fraction as occurs in vivo (26). It is assumed that Hfq is only lost via the dilution associated with cell
growth (i.e. 44 = 0.03 min™ which is the same value as S above). s, B and Ssur are the constants for
the active degradation of sSRNAs and TF mRNAs while bound to Hfg in SH, TH and SHT complexes. Note
these constants differ from the fs and £y degradation rate constants which include active degradation

plus the effect of dilution.

For sRNA silencers, the differential equation for the target protein concentration is
dlP]
o =% (ImRNA]+[TH]+[SHT]) - - [P] . [S20a]

which assumes that any form of the target mRNA that is not within a duplex is translated. This is
consistent with experiments that have shown that target protein concentrations are not altered by the
presence of Hfg (20) which indicates the mRNA and TH are translated at the same rates. It is possible
that the target mMRNAs within SHT ternary complexes are translated at a different rate however these
complexes are likely to be a small fraction of the total target mMRNA and thus any difference in their
translation rate will have a minor effect on the target protein concentration. For sRNA activators, the

differential equation for the target protein concentration is

% — s [duplex]- 4.P]. [S200]

3. COMMENTS ON sRNA DEGRADATION RATES

The degradation rate of sRNAs varies widely. A relatively short half-life of 2-5 min has been reported for
DsrA, depending on the temperature and isoform (54) and 7-8 min for RprA (55). OxyS and GcvB have
been shown to have intermediate half-lives of around 15 min (38,56). Other sRNAs such as Spot 42 and
RyhB have half-lives >30 min (57,58). Furthermore, these half-lives are very dependent on conditions,

particularly the availability of Hfg. For example, in the absence of Hfq the half-lives of Spot 42 and RyhB
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decrease from >30 min to <2 min (57,58). Similarly, the half-life of GcvB decreases from ~15 min to 5 min

in the absence of Hfq (56).

Due to the variation in sRNA degradation rates and their dependence on Hfq availability, which in turn
depends also on the concentrations of all the target mMRNAs and sRNAs in the cell that compete for a
limited amount of Hfq (20,37), we simply assigned an average sRNA degradation rate constant that was
equivalent to the average mRNA half-life (5 min). sRNAs that have longer lifetimes may have free
concentrations that are up to 4 to 5 times greater than modeled. However the increased sRNA
concentration will not have much impact on the response curves because most of the sRNAs will be in
the form of duplexes. To demonstrate this we re-simulated sRNA silencing and sRNA activation in the
basic model with SRNAs having half-lives of 21 min instead of 5 min (A = 0.03 min™ versus 0.14 min™);
the change in the sRNA degradation rates had minimal effect on the response curves (Supplementary
Figure S5). While the longer half-lives of some sRNAs would have minimal effect on the response curves
it is possible they may affect the dynamics. Longer half-lives would mean the clearance rate of excess
sRNAs would be lower and therefore the time delay in turning off their activity could be greater. This
effect would likely be offset to some extent by the fact that high concentrations of sSRNAs are harder to
achieve than for TFs (due to the lack of amplification that occurs with translation and their clearance

through duplex formation) and because the response curve for sRNAs is typically linear.

4. TIME LAG

The models do not take into account the difference in the time required to produce the first sSRNA and first
TF protein. However this time lag is likely to be very small compared to the time scales needed to
produce a significant change in target protein concentration. Assume the average lengths of a sRNA
gene and TF gene are 100 and 1000 nucleotides respectively then the difference in the amount of time
needed to transcribe these genes will be 900 nucleotides divided by the average transcription rate (42
nucleotides/s) (43). Therefore the TF mRNA takes ~ 20s longer to be transcribed. Translation of the
MmRNA occurs as the TF mRNA is being transcribed and the ribosomes progress at a rate that is

equivalent to the RNA polymerase (59,60) therefore there is no need to factor additional time for



Direct comparison of small RNA and transcription factor signaling Hussein & Lim

translation. Consequently the first TF is generated at approximately the same time as transcription of the
first TF mRNA is completed. That is, the first TF will be produced ~20s after the first SRNA. There are no
further delays after the first SRNA and TF mRNA are created and all subsequent sSRNAs and TF mRNAs
are generated at rates determined by the rates of transcriptional initiation and transcription, which will be

approximately the same for sSRNA and TF circuits if their promoters are approximately the same strength.
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6. SUPPLEMENTARY FIGURE AND TABLE LEGENDS

Supplementary Figure S1. Comparison of the “basic” and “extended” models of sRNA regulation. (A)
Figure showing the reaction steps in the extended model which explicitly includes Hfg and Hfg
complexes. The rate constants are defined and their values specified in the section on the extended
model in the Supplementary Methods. Degradation reactions are not shown. RNAP = RNA polymerase.
(B) Comparison of the basic and extended models. The sRNA transcription rate is normalized to the
target mMRNA transcription rate (1 nM-min'1) and a value of 1 (which is 0 on the logy, scale) indicates they
are equal (green vertical line). Over the regulatory range (yellow shaded area) the basic and extended
models are comparable. (C—E) Target protein concentration in the extended model at different values for
key parameters (note: in each plot only one parameter was altered compared to panel B). The basic
model from panel B is reshown for comparison. Under some conditions there is less duplex formation in
the extended model therefore the differences between the sRNA and TF response curves described in
the main text and shown in Figure 2 may be underestimated. (C) Extended model with Hfq production
(1) increased or decreased by 10-fold. The Hfq concentration is important in the extended model with
too little limiting the rate of duplex formation and too much resulting in sequestration of the sRNAs and
target mMRNAs which also limits duplex formation (26). (D) Extended model with no RNA dissociation from
Hfg (i.e. k-s, k-1, k-sty and k-tsy = 0 min'1). (E) Extended model with all the RNA association rate

constants (ks, kT, ksth and krsp) increased by 10-fold.

Supplementary Figure S2. GFP expression as a function of IPTG concentration measured in vivo. The
ofp gene was placed directly under the control of the PLIacO-1 promoter (HL3190) to determine the
relative level of transcription at different concentrations of IPTG. # corrected for background

autofluorescence using a strain without GFP (HL716) (20). *Zero on the x-axis is the actual value not 10°.

Supplementary Figure S3. Representative histograms for the TF activator circuit (AraC-ompC, HL1289)
at low (0 uM IPTG), intermediate (75 uM IPTG) and high (1000 uM IPTG) transcription levels of araC.

The distributions are unimodal at all levels of induction.
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Supplementary Figure S4. Concentrations of sSRNA and TF at different relative levels of sSRNA and TF
transcription. The relative transcription is the sRNA or TF transcription rate (a5 and ogry respectively)
normalized to the target mRNA transcription (o = 1 nM-min'1). The green line indicates where the sSRNA
and target mRNA transcription are equal. To the left of the green line the free sRNA concentration is
reduced due to duplex formation and to the right of the line there is insufficient target mRNA to form

duplexes for all of the sRNAs transcribed.

Supplementary Figure S5. sRNA silencing and sRNA activation with different sRNA half-lives. The
simulation of the basic model shows the sRNA half-life has minimal impact on target expression levels.
The values with the sSRNA half-life of 5 min are the same as shown in Figure 2C.

Supplementary Table S1. Strains. ¥ Previously described (20).

Supplementary Table S2. Plasmids. 1 Previously described (20). » These plasmids have the same
layout as pHL98 (20). o These plasmids have the same layout as pHL404 (20) with mCherry replacing the

sRNA, araC replacing hfq, or Plar replacing PLtetO-1.

Supplementary Table S3. Oligonucleotides.

10
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Supplementary Table S1. Strains

Strain Description

HL 8621 HL 716 + AmicC

HL 8651 HL 716 + AdsrA

HL 1082 HL 862 + pHL 233

HL 1085 HL 862 + pHL 108

HL 1176 HL 862 + pHL 279

HL 11781 |HL 862 + pHL 282

HL 1249 HL 862 + AaraC

HL 1286 HL 865 + AaraC

HL 1289 HL 1249 + pHL 342

HL 1299 HL 865 + pHL 98

HL 1449 HL 1286 + pHL 363

HL 3190 HL 716 + pHL 1023

HL 4870 HL 862 + pHL 1569

HL 4872 HL 862 + pHL 1571




Supplementary Table S2. Plasmids

Plasmid Description
pHL 98% PLlacO-1:dsrA-mCherry, PLtetO-1:rpoS::gfp
pHL 108% PLlacO-1:micC-mCherry, PLtetO-1:0mpC::gfp
pHL 2337 PLlacO-1:tetR (st7)-mCherry, PLtetO-1:0mpC::gfp
pHL 2797 PLlacO-1:tetR (st3)-mCherry, PLtetO-1:0mpC::gfp
pHL 282t PLtetO-1:mCherry, PLIacO-1: ompC::gfp
pHL 3420 PLtetO-1:mCherry, PLIacO-1:araC, Plar:ompC::gfp
pHL 3630 PLtetO-1:dsrA, PLIacO-1:araC, Plar:rpoS::gfp
pHL 1023* [ PLtetO-1:mCherry, PLIacO-1:gfp (st7)
pHL 1569" | PLlIacO-1:micC-mCherry, PLtetO-1:0mpC::gfp AAV tag

pHL 15714

PLlacO-1:tetR (st3)-mCherry, PLtetO-1:0mpC::gfp AAV tag




Supplementary Table S3. Oligonucleotides

Oligonucleotide

Function

Sequence (5’ to 3’)

gfp

AraCRBSXmaKpnF | PCR amplify araC with RBS (st7) cctccegggtaaggaggaggtaccatggctgaagcgcaaaatgatcc
AraCApaR PCR amplify araC catgggcccttatgacaacttgacggctacat

AraCKOpkD1F Delete chromosomal araC taggcglcat;aéggitcgace;g:ggtttcttctctgaatggtgggagtatgaaaagtgtgt
AraCKOpkD4R Delete chromosomal araC gggg;(;(t:éi;gtgsacézcgtcaagccgtcaattgtctgattcgttaccaaattc
AraCSeqUpF Confirm deletion of araC ttgggttagcgagaagagccagta

AraCDR Confirm deletion of araC cagcaatgcttgcataatgtgcct

GFPLVAshortR First round PCR synthesis to add AAV tag to gfp gcgtagttttcgtegtttgctgctttgtatagttcatccatgecatg
AAVNheR Second round PCR synthesis to add AAV tag to gccaagctagcattaaactgctgcagcgtagttttcgtcgtttgctge

TetRRBSXmalF

PCR amplify tetR with RBS (st7)

tccteccgggatcagcaggacgcactaaggaggaaaaaaaatgtctaga
ttagataaaagtaaag

TetRRBS3XmalF

PCR amplify tetR with RBS (st3)

tatcccgggtaaggaggaaaatgtctagattagataaaagtaaag

TetRHindIlIR

PCR amplify tetR

ggccaagcttaagacccactttcacatttaag




	Proof_SuppMethodsRevised_HusseinLim.pdf
	SuppFiguresRevised050912a.pdf
	SuppTableS1R.pdf
	SuppTableS2R.pdf
	Proof_SuppTableS3R.pdf


<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


