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Supplementary Fig. S1. Characterisation of OEP16 mutant lines.

(A) RT-PCR on green silique/seed tissue of the homozygous Arabidopsis mutant lines oep16.1/2/4, Col-0 wild-
type, oep16.1/4, oep16.1/2, and oep16.2/4. Fragment sizes of the specific PCR products are 331bp
(OEP16.1), 401bp (OEP16.2), 339bp (OEP16.4), and 435bp (actin control). -: Negative control without cDNA.
RT-PCR was performed as described in Philippar et al. (2007). For primer sequences see Supplementary
Table S1.

(B) Immunoblot analysis of At-OEP16.2 and At-OEP16.2 on Col-0 wild-type and the mutant lines described in
(A). 25ug of protein isolated from seeds germinated for 48h (OEP16.2, VDAC) and of 7-day-old seedlings
(OEP16.1) were loaded in each lane. Antiserum against the marker protein VDAC (outer membrane of
mitochondria) was used as loading control. Numbers indicate the molecular mass of proteins in kDa.
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Supplementary Fig. S2. OEP16 expression profiles during Arabidopsis development.

Data used to create the digital Northern blots of OEP16.1 (green), OEP16.2 (orange) and OEP16.4 (blue)
expression were obtained from the respective experiments deposited at the NASCArrays website
(http://affy.arabidopsis.info/narrays/experimentbrowse.pl). Mean signal intensities (arbitrary units + SD) were
averaged from 2 to 3 replicates.

(A) Data from several AtGenExpress developmental series (NASCARRAYS-149, 150, 151, 153). 7-day-old
seedlings are separated into cotyledon (co), hypocotyl (ho), green shoots (le), and roots (ro). Mature plant
tissue is dissected into 21-day-old rosettes (le), 17-day-old roots (ro) as well as stem tissue of the 2" internode
(i-no), 2" node (no) and shoot apex/inflorescence (ap).

(B) AtGenExpress developmental series of flowers, stage 12 (NASCARRAYS-152). to: total flower tissue; se:
sepals; pe: petals; st:stamen; ca: carpel; mp: mature pollen.

(C) Transcriptome analysis of pollen development (NASCARRAYS-48) as described by Honys and Twell
(2003). unm: uninucleate microspores; bcp: bicellular pollen; tcp: tricellular pollen; mp: mature pollen.
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Supplementary Fig. S3. Tissue-specific expression of OEP16 genes in Arabidopsis seed development.
Expression pattern of OEP16.1, OEP16.2 and OEP16.4 are obtained from the Harada-Goldberg Arabidopsis
miccroarray data set of laser capture microdissected seeds ("Gene Networks in Seed Development" at
http://estdb.biology.ucla.edu/seed/). Stages of seed development (upper panel) are: Pre-Globular Stage,
Globular Stage, Heart Stage, Linear Cotyledon Stage and Maturation Green Stage. Tissue are specified as
follows: CZE - Chalazal Endosperm; CZSC - Chalazal Seed Coat; EP - Embryo Proper; GSC - General Seed
Coat; MCE - Micropylar Endosperm; PEN - Peripheral Endosperm; S - Suspensor; WS - Whole Seed. Colour
codes for transcript density are depicted, for signal values see Supplementary Table S2.
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Supplementary Fig. S4. Tissue-specific expression of OEP16 isoforms in soybean seed development.
Expression pattern of OEP16.1, OEP16.2 and OEP16.4 orthologs are obtained from the Harada-Goldberg
soybean miccroarray data set of laser capture microdissected seeds ("Gene Networks in Seed Development"
at http://estdb.biology.ucla.edu/seed/). Stages of seed development (upper panel) are: Globular Stage, Heart
Stage, Cotyledon Stage, and Early Maturation Stage. Tissue are specified as follows: AB - Abaxial; AD -
Adaxial; AL - Aleurone; AX - Axis; Cot - Cotyledon; EP - Embryo Proper; EPD - Epidermis; ENT - Endothelium;
ES - Endosperm; HG - Hourglass; HI - Hilum; Il - Inner Integument; Ol - Outer Integument; PA - Palisade; PL -
Plumule; PY - Parenchyma; RM - Root Meristem; S - Suspensor; SC - Seed Coat; SM - Shoot Meristem; VS -
Vascular Bundle; WS - Whole Seed. Colour codes for transcript density are depicted, for signal values see
Supplementary Table S3.
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Supplementary Fig. S5. Hypersensitivity during germination correlates with the loss of OEP16.2.

(A) Germination rates in % of oep16 triple mutant (1/2/4, triangles) and corresponding wild-type seeds
(circles). Seed germination was followed for 96h in the absence and presence of 2.5 yM ABA (open and filled
symbols, respectively). Data represent mean values + SE of n=3 independent experiments.

(B) Germination of oep716 double mutant (1/4, 1/2, 2/4), oep16 triple mutant (71/2/4) and corresponding wild-
type seeds after 72h incubation without (white) and with 2.5uM ABA (black). Germination rates are given in %
(n=3 £ SE). Lower panel: Signals of At-OEP16.2 antiserum in 25ug protein from seeds of the respective
mutant lines, germinated for 48h (compare Supplementary Fig. S1).
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Supplementary Fig. S6. ABA-induced amino acid changes in Arabidopsis seedlings.

Amino acid concentrations (nmol/g FW, n=3-4 + SD) in 6-day-old Arabidopsis Col-0 wild-type (A) and oep16
triple mutant (B) seedlings. Plantlets were grown in the absence (white bars) and presence (black bars) of 1uM
ABA. Please note that 3 different scalings were used for y-achses.
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Supplementary Fig. S7. Regulation of OEP16 expression in a seed high-lysine mutant, within the ABA-
signalling chain, and during dormancy and germination.

Data used to create the digital Northern blots of OEP76.1 and OEP16.2 expression were obtained from the
respective publications or from microarray data sets deposited at the NASCArrays website (http:/affy.
arabidopsis.info/narrays/experimentbrowse.pl). Mean signal intensities (arbitrary units + SD) were averaged
from 2 to 3 replicates. For detailed conditions and complete data sets compare original references.

(A) OEP16 isoforms are differentially expressed in the high-lysine mutant KD (black bars) when compared to
the corresponding wild type Wassilewskija (WS, white bars). Whereas during seed development (14 and 16
days after flowering, DAF) OEP16.1 is down-regulated in the KD mutant (Angelovici et al., 2009), OEP16.2
transcripts in stratified (STR) and germinated seeds (1 day after stratification, DAS) are increased in KD and
thus show a delay in down-regulation upon early germination (Angelovici et al., 2011).

(B) OEP16.2 expression is under control of the ABA-signalling transcription factors ABI3 and FUSS3. (Left) In
abi3 and fus3 mutant seeds OEP16.2 transcripts (black bars) are decreased about 3-4 fold when compared to
Col-0 wild type (NASCARRAYS-61, Carrera Bergua: “Functional genomics of shoot meristem dormancy”;
tissue: freshly harvested, non-dormant seeds, imbibed for 24h). (Right) Whereas RNA-levels for OEP16.1
(white bars) and for TOC75-1II (protein translocon at the outer plastid envelope membrane, grey bars) do not
change significantly in polycomb mutant seedlings, OEP16.2 expression is drastically induced in CURLY LEAF
(clfy and SWINGER (swn) double mutants (NASCARRAYS-425, Goodrich: “Polycomb mutant seedlings”;
tissue: 10-12-day-old seedlings).

(C) OEP16.1 and OEP16.2 RNA (white and black bars, respectively) in seeds of the deep dormant ecotype Cvi
(“Cape Verde lIslands”, NASCARRAYS-69, Finch-Savage: “A genomic approach to understanding seed
dromancy”). The left y-axis is scaled for OEP16.2, the right y-axis for OEP16.1. Treatment and dormancy
stages of seeds as described in Cadman et al. (2006), Finch-Savage et al. (2007) are as follows: PDD —
primary dormant, dry; PD24h, 48h, 30d — primary dormant, imbibed for 24h, 48h, and 30 days in dark; DDL —
non-dormant, dry; DL — non-dormant, imbibed for 24h in dark, SD1 — secondary dormant, DL seeds imbibed
for 24 days in dark; PDL — primary dormant, after-ripened for 91 days, imbibed for 24h in light; PDLN — PDL
seeds imbibed in presence of 10mM KNO,. Please note that of all dormant seeds only the PDLN seeds are
able to complete germination without further treatment (light and nitrate).



Supplementary Table S1. Oligonucleotide primers used in this study
I = Inosin, M = A/IC,R=A/G,Y =C/T.

Isolation of Ps-OEP16.2 cDNA:

Ps-OEP16.2 fw_a TGATCT[I]GGIIICA[Y]CCTCTI[IICT[INAA[Y][M]G
Ps-OEP16.2 fw_b AAGCTGTIITCT[M]G[I]JGA[R]GCTTATTT[Y]AC
Ps-OEP16.2rev_a TAAATI[I]CCTGCAGCIIJAC[I]CCCCATTG
Ps-OEP16.2rev_b AGCIIJACTGCAGA[R]TT[Y]TTCCAATCATG
Ps-OEP16.2(RACE)fw AGCCGTTTCTCGTGATGCTTATTTCTCAG
Ps-OEP16.2(RACE)rev ATATGGGCTGAAGGAAGCTCGTGGA
Ps-OEP16.2(Ncol)fl_fw ATACCATGGATGAACTTGAACACGAGC
Ps-OEP16.2(Xhol)fl_rev GTGCTCGAGGAAAATCCCAGTGAG
RT-PCR on 0epl6 mutants:

OEP16.1_fw TGTTAGCACGCCGAAG

OEP16.1_rev CTTACCAACCGCTGAG

OEP16.2_fw CTTAACCGTATCGCAGA

OEP16.2_rev AGAGCAGACTGAACCAC

OEP16.4_fw GTCGAGTCAGTTCTCCG

OEP16.4_rev CCTGGTGCAATTAGCC

Actin_fw GGTGATGGTGTGTCT

Actin_rev ACTGAGCACAATGTTAC

Promoter-GUS constructs:

OEP16.1-GUS_fw CCCGCAAACAATCGGGTGC
OEP16.1-GUS rev CTTTTCTTCTTCTTTCTTCC
OEP16.2-GUS_fw CCTTCTCGACGGCGTGCAATG

OEP16.2-GUS_rev TTTTTTCTTTCTTTCTTCACTTGTTGC



	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings true

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /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 false

  /TransferFunctionInfo /Remove

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /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 false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /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 false

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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.)

    /DEU <>

  >>

  /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 [792.000 1224.000]

>> setpagedevice



