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Plasmid

Supplementary Table 1

Expression vectors and oligonucleotides designed and used in this study.

Description

Ref. or
source
1

auxin
sensor
pKMO002
pKMO006
pKMO022

pKMO033

pKMO081
pKM082

pkM271

pKM272
pKM295

pKM300

pKM301

pMF150
pPMF156
pMF199
pMK052
pMZ802

pMZ824

Plasmid encoding P c,my3ss-controlled optimized auxin sensor (P camvass-RLUc-p2A-SM[L2min17]-FLuc-pA)

Vector encoding SEAP under control of a modified Pt (tetQ43-394bp-Pcpvvmin-SEAP-pA)

Vector encoding SEAP under the control of a modified Pt (tetO43-422bp-Pcpvmin-SEAP-pA)

Bicistronic vector encoding PhyB(1-650)-VP16-NLS and TetR-PIF6(1-100)-HA under control of Psyag (Psvao-
PhyB(1-650)-VP16-NLS-IRES,-TetR-PIF6(1-100)-HA-pA)

Vector encoding VEGF,; under control of a modified P+, (tetO13-422bp-Phemyvmin-VEGF 121-pA)

Vector encoding SEAP under control of a modified Pgrg (etrg-Pcyvmin-SEAP-pA)

Vector encoding SEAP under control of a modified Pgrs (etrg-386bp-P cvvmin-SEAP-pA)

A 372 bp fragment was amplified from CFP using oligos oKM090 (5°-
caagtagctagcCCCTGAAGTTCATCTGCACC-3‘) and oKMO0O03 (5’-caagtcgctagc TCTTGAAGTTGGCCTTGATGC-
3‘), digested (Nhel) and ligated (Nhel) into pKMO081.

Vector for Pcamvass-controlled expression of PiP-VP16-NLS (P camysss-PiP-VP16-NLS-pA)

PiP-VP16-NLS was amplified from pMF156 using oligos oKM373 (5’-
caagtcaccggtcatatggccaccATGAGTCGAGGAGAGGTGCG-3’) and oKM374 (5’-
caagtcgaattcctacaccttcctcttcttctttggcCCACCGTACTCGTCAATTCC-3’), digested (Ndel/EcoRl) and ligated
(Ndel/EcoRl) into pMZ824.

Vector encoding FLuc under control of a modified Pprg (PIR3-Pysp7omin-FLUC-PA)

FLuc was excised (EcoRI/HindlIll) from pMZ836 and ligated (EcoRI/HindIll) into pMF199.

Vector encoding VEGF1,; under the control of a modified Pgrg (etrg-Phemvmin-VEGF 121-pA)

VEGF,; was excised (EcoRI/Notl) from pKMO033 and ligated (EcoRI/Notl) into pMZ836.

Bicistronic vector encoding PhyB(1-650)-VP16-NLS and E-PIF6(1-100)-HA under control of Pgyg (Psyao-
PhyB(1-650)-VP16-NLS-IRES py-E-PIF6(1-100)-HA-pA)

IRESpy was amplified from pKM022 using oligos 0KM400 (5’-ACCCACCCCAGAGGCCC-3’) and oKM401 (5’-
gatatcGCCGCAATCCAATTCGCTTTATG-3’), while PIF6(1-100)-HA was amplified from pKM022 using oligos
oKM402 (5’-ATGATGTTCTTACCAACCGATTATTGTTG-3’) and oKM403 (5’-AAAAACCTCCCACACCTCCCC -3’).
E was amplified from pWWO043 using oligos 0KM404 (5’-
atcacagattgttatcataaagcgaattggattgcggcgatatcgCCACCATGCCCCGCCCC-3’) and oKMA405 (5°-
tgatcgcttaacctgcaacaataatcggttggtaagaacatcataccagcactaccagcactaccagcactgttaattaaGCTGTACGCGGACG
CATGTG-3’) and the three fragments were cloned into Kpnl/Mfel-digested pKM022 by Gibson cloning.
Bicistronic vector encoding PhyB(1-650)-VP16-NLS and PiP-PIF6(1-100)-HA under control of Psyag (Psvao-
PhyB(1-650)-VP16-NLS-IRES py-PiP-PIF6(1-100)-HA-pA)

IRESpy and PIF6(1-100) were amplified as described for pKM300. PiP was amplified from pMF150 using
oligos oKM406 (5’-atcacagattgttatcataaagcgaattggattgcggcgatatcgCCACCATGAGTCGAGGAGAG-3’) and
oKM407 (5'-
tgatcgcttaacctgcaacaataatcggttggtaagaacatcataccagcactaccagcactaccageactgttaattaaGGCCTGTTCGACCAT
CGC-3’) and all fragments were cloned into Kpnl/Mfel-digested pKMO022 by Gibson cloning.

Vector encoding PiP under control of Pycyy (Phemy-PiP-pA)

Vector encoding PiP-VP16 under control of Pgyag (Psyao-PiP-VP16-pA)

Vector encoding SEAP under control of a modified Pprg (PIR3-P ysp70min-SEAP-pA)

Vector encoding Pgpyq-controlled TIR1 (Pgpyo-TIR1-pA)

Vector encoding FLuc under control of a modified P+e; (tetO13-Phemyvmin-FLUC-PA)

FLuc was amplified from pSW209 using oligos oMZ807 (5’-
tcagcttecgctcaattggctGCGCTGGCGCTAGCATGGAAG-3Y) and oMZ808 (5'-
gggaccacgacgccatggacgGGTTTACACGGCGATCTTTCCGCC-3Y), while the backbone of pKM002 was
amplified using 0oMZ809 (5’-gtgtaaacccgtccatggcgtCGTGGTCCCCGCGTTGCTTC-3‘) and oMZ810 (5’-
cgccagegcagecaattgagcGGAAGCTGACTCTAGAGGATCCCC-3Y). Finally, both fragments were fused by
Gibson cloning.

Vector for Pcauvass-controlled expression of E-VP16-NLS (P camyass-E-VP16-NLS-pA)

E-VP16-NLS was amplified from pWWO035 using oligos oMZ809 (5’-
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pMz827

pMZ828

pMZ833

pMZ836

pMZ837

pMZ839

pMZ841
pSW209

pPWWO035
pPWWO043

gtgtaaacccgtccatggecgtCGTGGTCCCCGCGTTGCTTC-3’) and oMZ8123 (5'-
tcacgtcgtgctagecgttgectacaccttectettcttctttggCCCACCGTACTCGTCAATTCCAAG-3’), while the backbone of
pSW209 was amplified using oligos oMZ873 (5’-gcaacggctagcacgacgtgaTGCGGCAGCGGCCGAATTCC-3')
and oMZ874 (5'-tgttgtcatatgcgtcgttcaGGTGGTACCAAGCTTACCTAGCC-3’). Finally, both fragments were
fused by Gibson cloning.

Vector encoding Pcavvass-controlled nuclear-targeted E-PIF6(1-100) (P camvass-E-PIF6(1-100)-NLS-pA)
E-Pif6é was amplified from pKM300 using oligos oMZ895 (5’-
tgaacgacgcatatgacaacaATGCCCCGCCCCAAGCTCAAG-3‘) and oMZ8127 (5'-
tcacgtcgtgctagecgttgectacaccttectettcttctttggGTCAACATGTTTATTGCTTTCCAACATGTTTG-3’), while the
backbone of pSW209 was amplified using oligos oMZ873 and oMZ874. Finally, both fragments were
fused by Gibson cloning.

Vector encoding Pc,mvass-controlled nuclear-targeted PhyB(1-650)-VP16 (P camv3ss-PhyB(1-650)-VP16-NLS-
pA)

PhyB-VP16-NLS was amplified from pKM300 using oligos oMZ856 (5’-
gccatggtgagcacgGTCGACTCTAGATCACACCTTCCG-3’ and oMZ8123 (5'-
tcacgtcgtgctagecgttgectacaccttectettcttctttggCCCACCGTACTCGTCAATTCCAAG-3’), while the backbone of
pSW209 was amplified using oligos oMZ873 and oMZ874. Finally, both fragments were fused by Gibson
cloning.

Vector for P¢amvass-controlled expression of TetR-VP16-NLS (P camvass-TetR-VP16-NLS-pA)

Tet-VP16 was amplified from pSAM200 using oligos oMZ891 (5’-
tgaacgacgcatatgacaacaCGGCCGCCACCATGTCTAGATTAG-3’) and oMZ8123 (5’-
tcacgtcgtgctagecgttgectacaccttectettcttctttggCCCACCGTACTCGTCAATTCCAAG-3’), while the backbone of
pSW209 was amplified using oligos oMZ873 and oMZ874. Finally, both fragments were fused by Gibson
cloning.

Vector encoding FLuc under control of a modified Pgrg (€trg-Phevvmin-FLUC-PA)

FLuc was amplified from pSW209 using oligos oMZ807 and oMZ808, while the backbone of pKM081 was
amplified using oligos oMZ809 (5’-gtgtaaacccgtccatggcgtCGTGGTCCCCGCGTTGCTTC-3Y) and oMZ810 (5'-
cgccagegcagecaattgagcGGAAGCTGACTCTAGAGGATCCCC-3Y). Finally, both fragments were fused by
Gibson cloning.

Vector encoding Pcamvass-driven expression of miRNAqr: (P camvass-MiRNAr1-pA)

For the design of an miRNA targeting N. tabacum TIR1the online tool CentroidFold® was used and miRNA
cloning was performed by a modification of a previously described protocol.7 First, the 5’-stem sequence
was amplified from pRS3OO7 using oligos oMZ880 (5’-
tgaacgacgcatatgacaacaGAGGTCGACGGTATCGATAAGCTTG-3’) and oMZ8163 (5’-
cggtagacaaattggatcattgattctctttggtggtcaactgactggattgt CTCTCTCTTTTGTATTCCAATTTTCTT-3 . In doing so,
the miRNA that was contained in the 5’-overhang of 0oMZ1861 was introduced. In the same way, the 3’-
stem sequence was amplified from pRS300 using oligos oMZ883 (5’-
tcacgtcgtgctagecgttgcGCGGATAACAATTTCACACAGGAAACAG-3’) and oMZ8164 (5'-
gaagctaattgaatcatatcacgacctgtgagtgctcaactgacaggattgaTCTACATATATATTCCTAAAACATCAAA-3'). Next,
both PCR-products were extended by overlapping loop sequences by amplification with oMZ880 and
oMz882 (5'-
cgagtctagtttgaattttggcgactcggtatttggatgaatgagtcgGAAGCTAATTGAATCATATCACGACCTGTGAG-3)’ or
0MZ883 and oMZ885 (5’-
cgagtcgccaaaattcaaactagactcgttaaatgaatgaatgatgCGGTAGACAAATTGGATCATTGATTCTCTTTG-3Y),
respectively. Finally, both fragments were fused and introduced into the oMZ873/0MZ874-amplified
backbone of pSW209 by Gibson cloning.

Vector encoding miRNAz; under control of a modified Pgrr (etrg-Premymin-MiRNAR1-pA)

mMiRNA 1z, was amplified from pMZ837 using oligos oMZ8118 (5'-
gctcaattggetgegetggcgCCACCTGAACGACGCATATGACAAC-3) and oMZ8119 (5'-
acgccatggacgggtttacacCATCACGTCGTGCTAGCCGTTGC-3’) and fused with the oMZ809/0MZ810-amplified
backbone of pKMO081 by Gibson cloning.

Vector encoding TIR1 under control of a modified Pgrr (etrg-Phemyvmin-TIR1-pA)

TIR1 was excised (EcoRI/Xbal) from pMK052 and ligated (EcoRI/Spel) into pKMO081.

Vector encoding firefly luciferase and renilla luciferase separated by a 2A-peptide under control of

P camvass (P camvass-FLUc-p2A-RLuc-pA).

Vector encoding Psyao-driven expression of E-VP16 (Psy4o-E-VP16-pA)

Vector encoding Psyao-driven expression of E-KRAB (Psy40-E-KRAB-pA)
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E, macrolide-responsive repressor protein; etr, operator sequence binding E; FLuc, firefly luciferase;
HA, human influenza hemagglutinin-derived epitope tag; IRESpy, polioviral internal ribosome entry
site; KRAB, transcriptional repressor domain from human Kox1; NLS, nuclear localization signal from
simian virus 40 large T antigen; pA, polyadenylation signal; p2A; foot-and-mouth disease virus-
derived self-processing 2A peptide; Pcamvass, cauliflower mosaic virus 35S promoter; PiP,
pristinamycin-induced protein, Pycwy, human cytomegalovirus immediate early promoter; Ppncvymin,
minimal human cytomegalovirus immediate early promoter; Pyspromin, Minimal heat-shock protein 70
promoter from Drosophila; PhyB, Phytochrome B; PhyB(1-650), N-terminus of Phytochrome B with
amino acids 1-650; PIF6, Phytochrome-interacting-factor 6; PIF6(1-100), N-terminus of Phytochrome-
interacting-factor 6 with amino acids 1-100; Psy4g, Simian virus 40 early promoter; PIR, operator
sequence binding PiP; P+, tetracycline-responsive promoter; RLuc, renilla luciferase; SEAP, human
placental secreted alkaline phosphatase; SM, auxin sensor module; tetO, operator sequence binding
TetR; TetR, tetracycline repressor protein; TIR1, auxin receptor transport inhibitor reponse 1;
VEGF,,, 121 amino acids splice variant of human vascular endothelial growth factor; VP16, Herpes
simplex virus-derived transactivation domain.

Uppercase in oligos, annealing sequence; underlined sequence, restriction site.
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Supplementary Figure 1
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Effect of clarithromycin on constitutive gene expression in N. tabacum. 125,000 protoplasts were
transformed for constitutive firefly luciferase expression. After incubation for 24 h in the absence (-AB) or

presence of 100 pg ml™ clarithromycin, the firefly luciferase luminescence was quantified. Data are means %
SEM (n=12).
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Supplementary Figure 2

emission [AU]
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Spectrum of the white light source. The light spectrum between 300 nm and 800 nm was

recordeded using an Avaspec-ULS2048 spectroradiometer (Avatec).



Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2014

1. S. Wend, C. Dal Bosco, M. M. Kampf, F. Ren, K. Palme, W. Weber, A. Dovzhenko and M. D.
Zurbriggen, Sci. Rep., 2013, 3, 2052.
2. K. Muller, R. Engesser, S. Metzger, S. Schulz, M. M. Kampf, M. Busacker, T. Steinberg, P.

Tomakidi, M. Ehrbar, F. Nagy, J. Timmer, M. D. Zubriggen and W. Weber, Nucleic Acids Res.,
2013, 41, e77.

3. K. Muller, R. Engesser, S. Schulz, T. Steinberg, P. Tomakidi, C. C. Weber, R. Ulm, J. Timmer, M.
D. Zurbriggen and W. Weber, Nucleic Acids Res., 2013, 41, e124.

4, M. Fussenegger, R. P. Morris, C. Fux, M. Rimann, B. von Stockar, C. J. Thompson and J. E.
Bailey, Nat. Biotechnol., 2000, 18, 1203-1208.

5. M. M. Kampf, R. Engesser, M. Busacker, M. Horner, M. Karlsson, M. D. Zurbriggen, M.
Fussenegger, J. Timmer and W. Weber, Mol. Biosyst., 2012, 8, 1824-1832.

6. K. Sato, M. Hamada, K. Asai and T. Mituyama, Nucleic Acids Res., 2009, 37, W277-280.

7. R. Schwab, S. Ossowski, M. Riester, N. Warthmann and D. Weigel, Plant Cell, 2006, 18, 1121-
1133.

8. W. Weber, C. Fux, M. Daoud-el Baba, B. Keller, C. C. Weber, B. P. Kramer, C. Heinzen, D.

Aubel, J. E. Bailey and M. Fussenegger, Nat. Biotechnol., 2002, 20, 901-907.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /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 false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /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 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



