
Supplementary material and methods 
 
Isolation of Porteresia coarctata iron deficiency responsive cis-acting element binding factor 1(PcIDEF1) gene and 
cDNA from Porteresia coarctata by thermal asymmetric interlaced PCR: The full-length PcIDEF1 gene and cDNA 
were isolated using thermal asymmetric interlaced PCR (TAIL-PCR) (Liu et al. 2005). An initial degenerate PCR was 
performed using primers designed in the conserved B3 DNA binding domain of the rice IDEF1 cDNA to amplify a 1.5 
kb product. The 1.5 kb PCR product was cloned in a T/A cloning vector (Thermo Fisher Scientific) and sequenced. In 
order to allow chromosome walking beyond the 1.5 kb known sequence into the unknown 5’ and 3’ flanking regions, 
TAIL-PCR was employed. The sequence information of the 1.5 kb clone was used to design three gene specific nested 
primers, each at 5’ (PcIDEF1-GSP1R, GSP2R, and GSP3R) and 3’ (PcIDEF1-GSP1F, GSP2F, and GSP3F) ends. 
Three rounds of PCR were carried out using the product of previous PCR as template for the next with arbitrary 
degenerate primers (AD1-6) and nested primers in a consecutive manner. The products of the primary, secondary, and 
tertiary reactions were analyzed on a 1.2% (m/v) agarose gel. Fragments exhibiting a difference in size consistent with 
the nested gene specific primer positions were selected for cloning in the T/A vector. The PCR clones were sequenced 
to confirm overlapping of the original PCR product at both the 5’ end and 3’ end. To obtain the complete PcIDEF1 
gene, additional nested gene specific primers (GSP) were designed at both the 5’ (PcIDEF1-GSP4R, GSP5R, and 
GSP6R) end and the 3’ (PcIDEF1-GSP4F, GSP5F, and GSP6F) end. These primers were used in combination with 
each of the AD primers in TAIL-PCR to complete both the ends. The AD primers and nested GSP primers used are 
listed in Table 1 Suppl. The PcIDEF1 cDNA was amplified using PcIDEF1 RT Fwd and PcIDEF1 RT Rev primers 
(Table 1 Suppl.) from the cDNA prepared from P. coarctata roots grown in an iron deficient medium. The PcIDEF1RT 
Fwd and PcIDEF1RT Rev primers were designed in the 5’ UTR and 3’ UTR, respectively, using the PcIDEF1 gene 
sequence. A 1.46 kb product was obtained and cloned in the T/A cloning vector (Thermo Fisher Scientific) and 
sequenced.  
 
PcIDEF1 expression in E. coli: For preparation of a hexa histidine (His-6)-tagged PcIDEF1 recombinant protein, 
PcIDEF1open reading frame (ORF) was amplified by PCR using primers PcIDEF1ORF Fwd and –Rev, incorporating 
EcoR1 and HindIII sites at its 5’ and 3’ ends, respectively. The product was cloned in the T/A cloning vector (Thermo 
Fischer Scientific). The PcIDEF1 ORF region was then excised from the T/A cloning vector using EcoRI and HindIII 
and inserted into the same sites in pET32a (Novagen). 
 For immobilized metal affinity chromatography, three different proteins were used. GST (glutathione-S-transferase) 
as negative control, a PcIDEF1-GSTfusion protein as test protein, and (His-6)-tagged thioredoxine as positive control. 
For construction of a PcIDEF1-GST fusion product, the ORF region of PcIDEF1was amplified by PCR using 
PcIDEF1-ORF-EcoRI Fwd and PcIDEF1-ORF-XhoI Rev primers, incorporating XhoI and EcoRI sites at its 5’ and 3’  
ends, respectively. The amplified product was ligated to the T/A cloning vector. The recombinant plasmid isolated was 
digested with XhoI and EcoRI and the excised product was inserted into the same sites in a pGEX4T-3 vector (GE  
Healthcare LifeSciences) in-frame with the GST protein at the C-terminus. The pGEX4T-3  empty vector, which 
expresses GST, served as negative control. The pET32a empty vector, which expresses (His-6)-tagged thioredoxine 
served as positive control. All the recombinant plasmids and empty vectors were introduced into E. coli BL21 (DE3) 
cells for protein expression. Isopropyl ß-D-1-thiogalactopyranoside (IPTG) induction and purification of all the 
recombinant proteins were carried out using divalent cations charged nitrilotriacetic acid (NTA) resin according to the 
manufacturer’s instructions (Qiagen). Protein content was determined using Bradford (1976) assay. 
 



Table 1 Suppl. List of primers used in this study. 
 

SL No. Primername Sequence (5’-3’) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

IDEF1ORFFwd1 
IDEF1ORFRev1 
PcIDEF1-GSP1 F 
PcIDEF1-GSP2 F 
PcIDEF1-GSP3 F 
PcIDEF1-GSP4 F 
PcIDEF1-GSP5 F 
PcIDEF1-GSP6 F 
PcIDEF1-GSP1 R 
PcIDEF1-GSP2 R 
PcIDEF1-GSP3 R 
PcIDEF1-GSP4 R 
PcIDEF1-GSP5 R 
PcIDEF1-GSP6 R 
AD1 
AD2 
AD3 
AD4 
AD5 
AD6 
PcIDEF1RTFwd 
PcIDEF1RTRev 
PcIDEF1 5’ UTRFwd 
PcIDEF1 5’ UTRRev 
Pcβ-Actin1Fwd 
Pcβ-Actin1Rev 
PcIRT1Fwd 
PcIRT1Rev 
PcIDEF1-EcoR1-ORFFwd 
PcIDEF1-HindIII-ORFRev 
PcIDEF1-ORF-EcoRIFwd 
PcIDEF1-ORF-XhoIIRev 
PcIDEF1-KpnI-Fwd 
PcIDEF1-SacI-Rev 
PcIDEF-Kpn I Fwd 
PcIDEF-Hind III Rev 
NtYSLFwd 
NtYSLRev 
NtPD3Fwd 
NtPD3Rev 
NtNAS1Fwd 
NtNAS1Rev 
NtIRT1Fwd 
NtIRT1Rev 
NtUbqFwd 
NtUbqRev 

GCTATGCCTTCTGGACACATTACA 
CCATGTCGTCCATGTGCAGTATC 
GCGCAAGGAGAAGACAAAGAG 
CATGCGGTCTAAACTATGCTTC 
GCTGCATTGATCCTGTGATACTG 
CTGCGGATGTGGACATCGGTAG 
GCATCTCTGACTTAGCATTTATGGC 
GATAAGCCCTCCTAAACAAACC 
CAGCTCTGAGCAATGTAACGGAAG 
GAAGGAGCAGAGTGAGGGAATG 
AAGTGGTCGTCGTGTGGCGC 
GTGGTGGTGGTGGTGAGGTGAC 
CCATCCATTCTCTCCTCTCTCC 
GGACCATTTCTTCTCCCCCATTC 
NGTCGASWGANAWGAA 
TGWGNAGSANCASAGA 
WGTGNAGWANCANAGA 
STTGNTASTNCTNTGC 
WTCGASTWTSGWGTT 
AGWGNAGWANCAWAGG 
CTCCTCTCTGCGAGTGAGCG 
CCCAAGATAAGCTGTAGAAGCC 
CAAGACAAGACAGGAGAAGAGAAGAG 
TGTTTTGATTGTGATTGTGATTGTG 
GAAAGGAAGTACAGTGTCTGGATTG 
AAGCATTTCCTGTGCACAATGGAT 
ATCCTTGTCTCCAGCGTCATC 
GACGACGACGAAGAGGTTACG 
GGAATTCATGGGCGAAATGGACGGCGG 
CCCAAGCTTCTAGGGATTTGTTGTCTGCTG 
GGAATTCCATGGGGCAAATGGACGGC 
CCGCTCGAGCGGGATTTGTTGTCTGCTG 
GGGGTACCCCCTCCTCTCTGCGAGTGAGCG 
CGAGCTCGCCCAAGATAAGCTGTAGAAGCC 
GGGGTACCATGGGGCAAATGGACGGCG 
GGGAAGCTTGGGATTTGTTGTCTGCTGATG 
CCTCTAATTGGTGAACGCAAAG 
CAGGATGAGAGCAATGGAGATAA 
GTCATTGAGACCATTGAGCTAGA 
CAAGCTCCACAGCAATTGTAAG 
CTTGCTTGAGTTCAACATCCTTAC 
ACAAGAGAAGTGAGA 
CATTCTCCAGGCTGAGTACAAG 
AAGTGCTATCCCAAGTGCTATAC 
TCCAGGACAAGGAGGGTATC 
CATCAACAACAGGCAACCTAG 

 
 
 
 
 



Table 2 Suppl. The 5’ upstream region of Porteresia coarctata iron regulated transporter 1 showing iron deficiency responsive 
elements IDE1 and IDE2. IDE1 elements are boxed and  IDE2 elements are underlined. 
 

Fragment name Sequence (5’-3’) 

 
Fragment 1 
(IDE1 and IDE2) 
(-119 to -269) 
 
 
 
Fragment 2 (IDE2) 
(-528 to -599) 
 
 
Fragment 3 (IDE2) 
(-725 to -797) 
 
 
 
Fragment4 (IDE1) 
(-1017 to -1104) 
 
 
Fragment 5 (IDE1) 
(-1524 to -1588) 

 
CTCTACGAGCAGATGAAAGATCAAAGCAAGATT 
AATTAAAGTCAACTTCTCAGCACGCACCTCTCTC 
TGTGTCAGTTAGCAGCAGCAGCATGAATTCGCTT 
GTCTGGCTCATGGCGTCACCGAAAGATCACCAG 
TTGCTCAGCTCCCAAG 
 
ATTATAACGGCCCCGAAAAATCAACCGTGC 
CACGCACTGTCAGACACGATAGCACCACCG 
CCACCGCCGCC 
 
GTGACGTCTAATGATGATGATCGTCCCAAA 
CCACGTGAAATACTTACTTTATCAATCTAAA 
ATATAAACACG 
 
CTACAATCACCATAACTCGATTTCACATTA 
TGACCATGCATGTCTCTTATATTACCTATTAG 
ATTACTCATATCTATTAGGCAATAGC 
 
CAACGGAATACGTAGAGCAGGTTGGGACAC 
GCATGGTCTCGCCGAGCCATGGCCCCTCTGA 
GCGA 

 



 
 
Fig. 1 Suppl. The phenotype of Porteresia coarctata three weeks after growth in different treatment conditions: a half strength 
Murashige and Skoog medium (½ MS) (A); ½ MS without iron (B); ½ MS without iron and with 100 mM NaCl (C); ½ MS without 
iron and with 150 mM NaCl (D); ½ MS without iron and with 200 mM  NaCl (E). The arrows indicate new roots and leaves 
emerging from a rhizome. 
 
 



 
Fig. 2 Suppl. Sequence characteristics of Porteresia coarctata iron deficiency responsive cis-acting element binding factor 1 
(PcIDEF1). The genomic organization of the PcIDEF1gene (A), the black boxes represent exons, the numbers on the bottom of the 
boxes indicate exon length nt, the lines connecting the boxes represent introns, and length of each intron nt  isindicated above the 
lines. A schematic representation of PcIDEF1 showing a metal binding HN domain underlined and marked in red flanked by proline 
rich P regions (blue) at the N terminal end, and the B3 domain (the brown box) towards the C terminal end (B). Comparison of the 
HN domain of PcIDEF1 with its homologs from other graminaceous species namely Oryza brachyantha (ObIDEF1), Oryza sativa 
(IDEF1), and Hordeum vulgare (HvIDEF1) (C). 



<<
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


