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Supplemental Figure 1. Alignment of amino acid sequences encoded by the FAE1 
alleles E1, E2 and  E3 of yellow mustard, CAD90159 of B. juncea, AF490461 of B. 
rapa, AF490460 of B.oleracea,  ACB55612 and AF274750 of B. napus and 
NP_195178 of Arabidopsis.                                                                                         
The amino acid sequence alignment was carried out using the ClustalW program 

(http://www.ebi.ac.uk/Tools/msa/clustalw2/). Conserved cysteine and histidine residues 

are indicated by a diamond and a triangle, respectively. 
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Supplemental Figure 2. Schematic diagram showing the position of each primer 
used for cloning of the FAE1 alleles E1,  E2, E3 and e.                                                
(A) Primers used for cloning the FAE1 allele E1. (B) Primers used for cloning the FAE1 

allele E2 and E3. C. Primers used for cloning the FAE1 allele e. Arrows indicated the 

direction of the primers. The number under each arrow indicates its nucleotide position. 

The “A” of translation start codon ATG represents the first nucleotide.  
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Supplemental Figure 3. Expression pattern of the FAE1 alleles E1, E2 and E3.       
(A) The FAE1 alleles E1, E2 and E3 were expressed in 14-35d old embryos, but not in 
the vegetative tissues of leaf, stem, bud and flower as revealed by RT-PCR. The FAE1 
allele e was not expressed in the embryo or vegetative tissues. Actin (FG576123) was 
used as an internal control. (B-E) GUS activity was not detected in leaf (B), stem (C), 
bud (D) or flower (E) of transgenic Arabidopsis plants containing the construct pBI101 
ProE1-GUS with the promoter of the FAE1 allele E1.  
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TATTACGATATATGTTATATCGTATATTCTATGCACTCGATAATATTAACTTTCCTATT
GTTTAGCTAGAGATAAGTATAGTTTCCTATTTATCGACAGAAAGGTTTATACTAAAC
CGTCATAGAACTTGTATATAATGCAAAGTTAGCATAACTTAATAAACAAGTCAGTTT
GATATCTTATTCTACATGGTATCAGAGCTGAGATCTCTTTGATTCTCTTGCTTAAAAT 

CGAGTTCTTGTTCAAAGTTTGAACAAATTGTCTATCGTCGGTGACGATGTCTGTCGA
AAGTTCTGAAGTTAAGAACACACCCGAGAAGAGTACGAGAGATGTATCGTCTCTTC
CATCCCCGTACATCTTGTATGGTTCCGATAATCCCGGAGCCATGATTACTCCAGTC
ATGTTGAACGGAGAGAACTACAATCAATGGGCTAACGAGATGCTTAATGCGCTTCA
AGCCAAGCGCAAGGTCTGCTTCATCAACGAAACTTTGAAGAAACCTGCAACAGAC
GATCCAGACTATGATAATTGGGTAGCAGTGAATTCTATGATTATCGGTTGGATACG
AGCATCTATTGATCCAAAGATAAAGGCGTCTGTGACGTTTGTAAGCGAGGCGAGTT
TGTTGTGGACGGATTTGAAGCAGCGGTTCTCGGTTGGGAACAAAGTTCGTATTCAT
CAAATCAAAGCACAGCTGGCAGCCTGTCGACAGGAAGGTCAAAGTGTGCTTGAAT
ACTATGGgAAAGTTGTGCACTCATTGGGAAGAACTCGACGTCTATCGACCTCTGCC
AATGTGTACGTGgTgGGGGCTGCTAAAGATATCAGAAAGGAAAGAGACGATGACAA
GGTCCACCAGTTCATAaTGGGTCTTGATGACTCACGGTTTGGGAGTCTTTGTACGT
CTCTAATCGGCATGGATCCCCTGCCATCGATCGGAGAAGTCTACTCCAAGGTAGTT
CAAGAAGAACAAAGGTTGAGTACcTTCACGAAACAGAGAACAGCAGCAAGAGGTG
ATAGGTTTCGTTGCTCGCAGTGACAATCAAAATCAAGAAACATCAATTCTCCGAAAC
AGAGATCGTGTGACAATTTGTTCACACTGTGGACGTCGAGGTCATGATAAGAAGGA
TTGCTGGCAGATCATTGGCTTTCCGGAGGGGTGGAATGAACGTACGGACCGTGGC
GGTTCTGTTCGTGGCAGAGGTCGCGGTGGACGCAACACAGGCACAGTTGGACGC
GGCAGAGGCCAAGTAGCAGCAGCACACGCCACCAGCTCCAACCTTTCTGCCTTTC
CAGATTTTACACCGGACCAGTGGAAGGTTCTGACTCAACTGATACAAGAGAAATCA
GGTTCAGACAAGCTATCTGGTAAGGACAAATATGGCGACGTTATTTTCGATACTGG
GGCTTCTCACCACATGACCGGGAAGCTTTCTCTTTTGAAAAATCTTGTCTCCATACC
ACCTTGTTCGGTGGGTTTCGCAGATGGGAGTCGAACATTTGCCTTGAGTATGGGC
GATCTTCCACTGTCAGGAAGAGTGTCGTTAACTAATGTTCTATATGTGCCATCCTTG
AACTGCACTTTGATATCGGTTGCGAAGTTTTTAAAACAAACAAGCTGTCTTGCAACC
TTTACTGATGCTGTTTGTATTTTACAGGACCGTTTCTCGAGGACTCTGATTGGAACC
GGTGAAGAGCGTGGTGGGGTTTACTACTTAACAGATGTGGCTACAGCAAAGATAC
ACACAGTTGACGCATCTTCTGACCAATCACTGTGGCATCAGCGTTTAGGGCATCCT
AGTTTTTCTGTGCTTTCGTCTTTACCTTTGAGTTTTTCTATCAATAAAAGCTCGCGTT
CTTGTGACGTATGTTTTCGAGCTAAACAAACTCGTGAGATTTTTCCAGACAGTATTA

PBS 



 

 

ATAAATCAGATGATTGTTTTTCTCTAATTCATGTCGATGTCTGGGGTCCATACCGTG
TACCTTCTTCTTGCGGTGCAGTATATTTTCTCACGATTGTAGATGATTACTCCAGAT
CAGTTTGGACTTACCTAATGTTGGAGAAATCAGAAGTTAARACCATTCTTAAAAACT
TCATTGCATACGCAGAAAAACAGTTTGGCAAAGAAGTTAAGATGGTCCGAAGCGAC
AATGGCACAGAggcATTTATGTGtTCTCTCTCAGTATTTTCGTGAAATCGGTGTCATT
CAtTCAGACCTCATGTGTTGGCACTCCGCAGCAGAATGGTCGTGTCGAGCGCcAAG
CACAGGCATATTCTTAACGTGGCACGTgGCGTTACTGTTTCAGGCAAGCTTACCGA
TAAGCTTTTGGGGTGAAGCTATTTTAACAGCAGCGTATCTTATAAATCGGACACCTA
CATCACTTCACAACGGTCGTTCACCCTATGAAGTTCTTCACGGGTTCTAAACCAGA
TTACACACAGCTACGTGTCTTTGGgTTCGGCTTGCTATACTCATCGAGTCACAAGAA
GCAAAGACAAGTTTGGTGAGAGAAGTCGCCTTTGTGTGTTTGTTGGATATCCTTTT
GGGAAAAAGGGATAaCAAAGTTTATGATATGGAACGAGGGGAGTTCATTACTTCTC
GTGATGTTGTGTTTCGAGAGGATGgTGTTTCCATATGCTACAAAATCTGTACCGGCT
ACCACAACAATCCCGGTGGTAGCAAGCGATGgATGAGGACTgGGAGTTTTACTGTT
CCTCCAGTTCTGGTGGACTTGATCGATAGGGGGAGCTTGGCTGGTGTTACCCCTA
CAACTGATTCACCCGTTAACACAGCCAGTGGCAGTGAGAATTTATCACCTTTAGCC
GACGAGAGTGATGATATTGATGAAGAAGTYACAACAGGAGCAGCTGATTTAACAGA
TGATACGAGTGGTTCAGAAACAGTAAACGAAGCTCTTGGTCGTGGTAGAAGACAC
GCGGTTCCCTCTGTTAAGCTCAAGGACTATGTCACCTACAATGCAGAAGCACACGC
CTTAAGTACCCACCACGCTCACACCATCTCTGTTCCTCAGTCCTCGTCTTCGGTCC
AAGGTAACACACTCTACCCTTTGACAAAATTCGTGTGTGACTCTAATTTTTCTCCAC
AGCAGCAAGCTTTCTTAGCTGCAATTACAGCCGGCGTTGAACCCAAGCATTTTAAG
GAAGCTGTTGGGATTGATGTGTGGGATAATTCTATGGTCGACGAGATTGTTGCTCT
TGAAGGACAACATACGTGGGATATTTGTGATCTTCCTCTCAACAAAACTGCGCTTG
GAAGCCAATGGGTCTATAAAATCAAATATAATACTGACGGTACTATTAGACGTCATA
AGTCTCGCGTTGTTGTCATGGGAAATAAACAAGTAGAAGGAGAAGATTATAACGAA
ACCTTTGCTCCAGTGGTTAAGATGACGACCGTCCGTATGTTTCTGCGTCTAGTCGC
AGCCAATCAATGGGAAGTGTTTCAGATGGATGTCAACAACGCATTTCTCCATGGTG
ATCTCGACGAGGAAGTATATATGAAACTCCCACCTGGGTTTCGCCACTCTCATCCA
AATAAAGTTTGTCGACTCCGGAAAAGTTTGTATGGGCTCAAGCAAGCTCCACGATG
TTGGTTTAAAAAGCTCTCTGACGCCCTGCTCAAGTTCGGTTTCTGTCAGTCCTACG
ATGACTACTCATTATTCTCATACACTCGTAAAGGCATTCAGCTCCATGTGCTGATTT
ATGTTGATGATCTGCTCATCAGTGGTAATGATAGACACATGGTACAAAGGTTCAAA
GACTACTTGGGAAAATGTTTTTCTATGAAGGATCTTGGCAAACTCAAGTATTTTCTA
GGCATTGAGGTCAGTCGAGGGCCAGAAGGAATATTTCTCTCTCAAAGAAAGTATGC
CTTAGACATTATAGCTGAAACAGGAAATCTCGGTTGCAGACCGGCTGCTACTCCGC
TCGAACAAAACCATCAACTTGGCAAAGTCGAGAGTCCAGTGCTTGGAGACCCCCA
CAAGTATCGGAGGCTCGTAGGTCGTCTGCTCTATCTTGTTCACACCAGACCTGAGT
TAAGTTATTCGGgTTCATGTTTTGTCACAGTATATGCAGACTCCGAAAGAAGCTCAC
TGGGATGCAGCTCAACGAGTTGTGCgGGTTTTTAAAAGGCTCACCTGGACAAGGC



 

 

ATTATGTTAAGTTCGTCTACTGACTTGTCTTTAACAATTTACTGCGATTCTGATTGGT
CTTCCTGTCCCTCCACTCGCCGGTCACTCAGTGCGTTTGTAGCCATGCTTGGAGAC
TCGCCTATCAGTTGGAAAACGAAGAAGCAGGACACAGTATCTCACTCTTCCGCAGA
AGCCGAGTATCGAGCTATGTCTGATGCTCTTAAAGAGGTTAAATGGTTGCGTAAGT
TGTTACATGGATTCGATATCAAACAAGTCTCTACCCGCTTCTTCTGTGACAGCAAAG
CAGCAATTTACATCGCCACTAACCCTGTCTTCCATGAACGTACTAAACATGTTGAAA
ATGACTGTCATGCGGTTCGTGATGCTGTTCGAGATGGTCTCATTATTCTTCATCACA
TACGAACAAATGAGCAGATTGCGGACATTCTGACAAAGGCATTGGGACGAGCTCA
GTTCACTACTCTACTGTCCAAGTTGGGCGTTTGTGATCTTCACGCTCCAACGTGAG
GGGGAGTATTACGATATATGTTATATCGTATATTCTATGCACTCGATAATATTAACTT 

TCCTATTGTTTAGCTAGAGATAAGTATAGTTTCCTATTTATCGACAGAAAGGTTTATA
CTAAACCGTCATAGAACTTGTATATAATGCAAAGTTAGCATAACTTAATAAACAAGT
CAGTTTGATATCTTATTCTACA 

 

Supplemental Figure 4. DNA sequence of the retrotransposable element Sal-T1 
inserted in the 5’ UTR of  the FAE1 alleles E2 and E3.                                                  
The long terminal repeats (LTR) was highlighted in red. The motifs representing the 

primer binding site (PBS) and polypurine tract (PPT) are underlined, and highlighted in 

green and pink, respectively. Sequence annotation of the transposable element Sal-T1 

was predicted using GenScan at GeniusNet (http://genome.dkfz-heidelberg.de/cgi-

in/GENSCAN/genscan.cgi). The start codon (ATG) and stop codon (TGA) are in red type.

 The open reading frame is highlighted in grey. 
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MSVESSEVKNTPEKSTRDVSSLPSPYILYGSDNPGAMITPVMLNGENYNQWANEMLN

ALQAKRKVCFINETLKKPATDDPDYDNWVAVNSMIIGWIRASIDPKIKASVTFVSEASLL

WTDLKQRFSVGNKVRIHQIKAQLAACRQEGQSVLEYYGKVVHSLGRTRRLSTSANVY

VVGAAKDIRKERDDDKVHQFIMGLDDSRFGSLCTSLIGMDPLPSIGEVYSKVVQEEQR

LSTFTKQRTAARDFTPDQWKVLTQLIQEKSGSDKLSGPFLEDSDWNRLHTATCLWVR

LAILIESQEAKTSLVREVAFVCLLDILLGKRDNKVYDMERGEFITSRDVVFREDGVSICY

KICTGYHNNPGGSKRWMRTGSFTVPPVLVDLIDRGSLAGVTPTTDSPVNTASGSENLS

PLADESDDIDEEVTTGAADLTDDTSGSETVNEALGRGRRHAVPSVKLKDYVTYNAEAH

ALSTHHAHTISVPQSSSSVQGNTLYPLTKFVCDSNFSPQQQAFLAAITAGVEPKHFKEA

VGIDVWDNSMVDEIVALEGQHTWDICDLPLNKTALGSQWVYKIKYNTDGTIRRHKSRV

VVMGNKQVEGEDYNETFAPVVKMTTVRMFLRLVAANQWEVFQMDVNNAFLHGDLDE

EVYMKLPPGFRHSHPNKVCRLRKSLYGLKQAPRCWFKKLSDALLKFGFCQSYDDYSL

FSYTRKGIQLHVLIYVDDLLISGNDRHMVQRFKDYLGKCFSMKDLGKLKYFLGIEVSRG

PEGIFLSQRNICRLRKKLTGMQLNELCGFLKGSPGQGIMLSSSTDLSLTIYCDSDWSSC

PSTRRSLSAFVAMLGDSPISWKTKKQDTVSHSSAEAEYRAMSDALKEVKWLRKLLHG

FDIKQVSTRFFCDSKAAIYIATNPVFHERTKHVENDCHAVRDAVRDGLIILHHIRTNEQIA

DILTKALGRAQFTTLLSKLGVCDLHAPT 

 

Supplemental Figure 5. The 959 amino acids of the deduced protein of the 
retrotransposable element Sal-T1 predicted using GenScan at GeniusNet 
(http://genome.dkfz-heidelberg.de/cgi-in/GENSCAN/genscan.cgi).                        

The putative locations of gag integrase, reverse transcriptase and RNase H are 

highlighted in green, yellow, and red, respectively. 
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GAGCACCCTCATCGCTGGTGCTTAGGGGATTGCTTAACCTAATTTTGTGTTTAAAAT
TAAATAAAAAAGCCAATTAAACTTAAGCTTCGTTGCCTAATTAAGCGCATGAAGCAA
CCGTGTTTTTGGACACGTGTCATGACGAGAGACGAGAGAGGAGGGTGAAGTCGAC
TCGTCTCcATTCTGCtTTCGtTCtTTCTCTCTCTCTCCCGTCTTCCTCTCCCACGAAGG
CGATGTGTCTCTCTCACCGTGGCTCGTCGACGgAGACGGCGACCGGTCAtTCTGTC
TCGGTGTTTGTCGTCGACGACATGGTCGATGAtTGTCTTCCTCACTGTGGGTCTCAT
CGTGGGCGGTGGACCGGTAAATCGTTGTTGCCTTTCCGCGAATCTGAAGGTAAAG
ATGATTTTGTTTTCGGTTTTTATCATGCATGTCTTAGATTAGTGTTTGTCTTGGTCTA
ATCGATGTTTTTTTTTTCTTTTCTCTGTTCGATGATGTCTCTCACAACGGCGAAGGA
GGAGCTCGATGATGTCTCTCACAACGGCGAAGGAGGAGCTCGATGATGGTGGGT
CTCCGGTGTCCTCGTATCGGTCTGGTAAAGCTTCGTCTTTTACTTCTTTTCACTTTG
ATTCTTCTTTTCAATTATTTTGTTAAATCGATGTATATTCTTTTATGTTGATTCTTTTG
ATTTTGTTTCTGACTTTTTGTGGTGAGCTGGAGTGATCAAATCGCTGTCTCTTGTTC
GGTGTTAAGAGACGTCAGGAAGGTTCATCGAACAGAGGAGTTCAATAAGTTCACA
GGTCAGTGTGTCCTCTTTGGTTTGTCTAATGAAATGAATGGAATTGAATTAGCTTGT
GTTTGGAATTGAATTAGCTTCTGGTAAGAATAGAATTAGCTTCTGGTTATGTATGAA
ATTAGCTTCTGCTTGTGTATGAAATTTAATAGAACTTGTTGTTGGTTGTGTGATGAAT
GCATTGGTTAAATGGATGTCATGTCGTTTAGGTTGTTGGTTGTGTGATGAATGCATA
GGTTAGTTGTGTGATGAATGTTTCATCTTAAATGGATGwCAAGTCCTTCATCTCTTC
TTCTCTCTTTATTACTTCTTCTCTTCTCTTCTCTCCCGAATCACTCTACATTCCTGGA
TCTTTTACTTCTTCTCTATCTTTTCTTCTTCTCTCCCTTCCCATTTCCTCAAATGGATT
CTACTcCcATTTGCGTACAATGCAAATTTTGTTGAGCTTCTTAATAGCCAACAAGATA
GTGTATTTCGTTTAGTAGAAGCTACTGTCGAACCAAGTTCATGAGCAGTGTTCTGG
CACCTTTTGGAAGGTGTATTTTGTTTCTTTTGTGTCAAGGTCATGTCATGTATTTTG
GAGTCACTTGGAGTCACTTGGAGTCAGTTGGAGTCATGTGTTTTGATCAATTGTGT
CACGGACTGTCCTTGGAGTCCCTTCTCCTTATGTAATTTGYAATCTAATTTTGTTTG
TAATATTGTGTCACGGATTTAGTTGTTATGTATGTTTGATGTACTATAAATTATTATC
AACTTCTCTTCTCTTTTCTCATCAATAGCAAAGCCAAATCATATCCTCTCTTCTCTCA
CCATTACCAAACCGAAATCATCTCTTCTCTTTTATCCATCTCCAAGATTCAAATAAAA
AAAAGTATGTCTTCTTCTTCTGAAAATACTTTTGAAGATTTATTTGATGATGCATTTG
ATCAATATTTTGATCAAACCTTTGAAAAATTTACCATGGGTCATCAAGAAGAACCAA
GGAAACwAAAAAAAAAGAGAGCTTATATTGAAAGAAATCGTGAAGAAGGCCATATT
CGATTATGGATCAGTCTCTCTCCCCTTCAAAAGTGTACTGCAGCCATCCGTGTCTT
GGCATATGGTTGTGCGGGTGATATGGTCGACGAATACCTTCGGCTCGGTGAAACA
ACAACTCGTTTATGTGTCGAAAATTTTGTGGAAGGCGTAATTAATTTGTTCGGCGAT



 

 

GAGTACTTAAGAAGACCAACCCCGACTGATCTTCAACGtTTACTTGATGTTGGGGA
GTATCGTGGATTTCCCGGGATGATAGGAaGCATCGATTGTATGCATTGGGAGTGGA
AGAATTGTCCAAcCGCTTGGAAAGGACAATATTCTCGTGGTTCGGGCAAACCTACT
ATCGTTTTAGAGGCGGTTGCTTCGTATGATCTCTGGATATGGCATGCGTTTTTTGG
ACCTCCAGGTACCTTAAATGATATCAACGTTCTTGATCGTTCACCTGTTTTTGATGA
CATAATACATGGTCAAGCTCCGCCAGTCACTTTCTCTGTCAATGGAAGACAATATC
ATATGGCTTACTATCTGACTGATGGTATTTATCCGAAATGGGCAACTTTTATCCAAT
CTATTCGTTTACCACAGGTGCCGAAAGCAGTTTTATTTGCTCAACGTCAAGAGGCT
GTCCGAAAAGATGTCGAGCGTGCTTTTGGAGTCCTACAAGCTCGTTTTGCAATTGT
TAAAAATCCAGCTCTGTTCTGGGATAAAGTCAAAATTGGGAAAATTATGAGAGCAT
GTATCATACTCCATAATATGGTAGTAGAAGACGAACGAGATGGATACACTCAATAT
GATGTTTCAGAGTTCGTCCAAGGAGAAGAAAACCGAAGTTCTCATGTCGATCTCGA
TTTTGATAGAGATATCCCATCAAATATCGCAAATACAATGGATGCTCGAACAAGAAT
TCGTGATAAACCAATGCATCAACAACTAAAACATGATTTAGTTGAACATATATGGCA
TAAGTTTGGAGGTGATGAAGACAACAACTAACTGAGATGGATCTTTCAAATAATTCT
CATGTATTTTCCTAGTCTTTTGTTCATGTTTTTTTTTTAAACTATGTTTGAAATATTGT
CTTGTAATAAATTTTAAGTTTTCTATAATAAATTTTAAGTTAAAAAAATAAATAAAAAT
TTAAAATTGTTAAAATAAGCAACTTGCAATGGAAAAATAAAATTAACAAATTGCTTAG
CTAAGTTGCTTAACCCAAATAAATTATTAAATACTATTAATTTTTAATTAAGCAaCCCA
TAATGGGtTGTTAGGATGAGGGTGCTC 

 

Supplemental Figure 6. The sequence of the DNA transposon Sal-PIF inserted in 
the coding region of the FAE1 allele e.                                                                          

Sequence annotation of DNA transposon Sal-PIF was predicted using GenScan at 

GeniusNet (http://genome.dkfz-heidelberg.de/cgi-in/GENSCAN/genscan.cgi). ORF1: 

highlighted in grey; ORF2: highlighted in light blue. The start codon (ATG) and stop 

codon (TAA, TGA) are underlined. The terminal inverted repeats (TIRs) are highlighted 

in red. 
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7A 

MTLTQKKQNTPSKRRIKVKRSKRRSFTRPIRGHRRPTIIELLLRRCERHHRAPPSPLFA

ERQQRFTGPPPTMRPTVRKTIIDHVVDDKHRDRMTGRRLRRRAT 

 

7B 

MSSSSENTFEDLFDDAFDQYFDQTFEKFTMGHQEEPRKXKKKRAYIERNREEGHIRL

WISLSPLQKCTAAIRVLAYGCAGDMVDEYLRLGETTTRLCVENFVEGVINLFGDEYLRR

PTPTDLQRLLDVGEYRGFPGMIGSIDCMHWEWKNCPTAWKGQYSRGSGKPTIVLEAV

ASYDLWIWHAFFGPPGTLNDINVLDRSPVFDDIIHGQAPPVTFSVNGRQYHMAYYLTD

GIYPKWATFIQSIRLPQVPKAVLFAQRQEAVRKDVERAFGVLQARFAIVKNPALFWDKV

KIGKIMRACIILHNMVVEDERDGYTQYDVSEFVQGEENRSSHVDLDFDRDIPSNIANTM

DARTRIRDKPMHQQLKHDLVEHIWHKFGGDEDNN 

 

Supplemental Figure 7. Deduced amino acid sequences of the DNA transposon 
Sal-PIF predicted using GenScan at GeniusNet (http://genome.dkfz-
heidelberg.de/cgi-in/GENSCAN/genscan.cgi).                                                              
(A) The 103 amino acids of the deduced protein of ORF1. (B) The 383 amino acids of 

the deduced protein of ORF2.  
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Supplemental Figure 8. PCR amplification of the entire FAE1 alleles E1, E2, E3 and 
e using the primer pair WF/WR No 14 (Supplemental Table 1 online).                     
M: 1 kb DNA ladder; Lanes 1 and 2: 2524 bp fragment of E1; Lanes 3 and 4: 7424 bp 

fragment of E2; Lanes 5 and 6: 7424 bp  fragment of E3; Lane 7 and 8: 5369 bp of e. 
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Supplemental Figure 9. DNA methylation in the internal region between the long 
terminal repeats of AtSN1 (positive control).                                                                         
The known eighteen methylated cytosines as reported by Kuhlmann and Mette (2012), 

and one additional methylated cytosine (highlighted as yellow) were detected in the 

internal region between the long terminal repeats of AtSN1 (positive control). Circle: 

CG; Rectangle: CHG; Triangle: CHH.   
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Supplemental Figure 10. DNA methylation in the coding regions of the FAE1 
alleles E1, E2 and E3.                                                                                                   
DNA methylation was not detected in the 1515 bp coding region (nucleotides 1-1515) of  

E1 in Y517 (A), E2  in Y496 (B) and E3 in Y1130 (C),  E3 in 5-azaC induced revertants of 

Y1130 (D) and E3 in spontaneous revertant of Y1130  (E). 
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Supplemental Figure 11. Bisulfite sequence alignment of ATP1 (control gene) and 
the FAE1 allele E1 in line Y517.                                                                                      
(A) The control gene ATP1 had 100% conversion of C to T in the 10 clones analyzed.  

(B) DNA methylation was not detected in the promoter region (nucleotides -335 to -79) 

of E1. (C) DNA methylation was not observed in the partial promoter region (nucleotides 

-143 to 1) of E1. Unconverted genomic sequence is shown on the top. P1: The promoter 

region (nucleotides -335 to -79) was amplified using primer pair No 30. P2: The 

promoter region (nucleotides -143 to 1) was amplified using primer pair No 28. (D) DNA 

methylation was not detected in the promoter region (-335 to 1) of  the FAE1 allele E1  in 

the three plants Y517-1, -2 and -3. Ten clones were analyzed for each bisulfite 

experiment. 
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12B 
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Supplemental Figure 12. Bisulfite sequence alignment of ATP1 (control gene) 
and the FAE1 allele E2 in line Y496.                                                                                         
(A) The control gene ATP1 had 97% conversion of C to T in the 10 clones analyzed. 

(B) DNA methylation was not detected in the promoter region (nucleotides -5234 to -

4978) of E2. (C) DNA methylation was not observed in the promoter region 

(nucleotides -5042 to -4900) of E2. Unconverted genomic sequence is shown on the 

top. P1: The promoter region (nucleotides -5234 to -4978) was amplified using 

primer pair No 30. P2: The promoter region (nucleotides -5042 to -4900) was 

amplified using primer pair No 29. (D) DNA methylation was not detected in the 

promoter region (-5234 to -4900) of the FAE1 allele E2  in the three plants Y496-1, -2 

and -3. Ten clones were analyzed for each bisulfite treatment. 

12D 



 

 

Supplemental Data. Zeng and Cheng (2014). Plant Cell 10.1105/tpc.114.126631 

 

 

13A 

13B 

-5146 -5095 



 

 

 

 

 

 

 

 

 

 

13C 

-4943 



 

 

 

 

 

Supplemental Figure 13. Bisulfite sequence alignment of ATP1 (control gene) 
and the FAE1 allele E3 in line Y1130.                                                                     
(A) The control gene ATP1 in Y1130  had 100% conversion of C to T in the bisulfite 

treatment. (B) Methylation occurred at positions -5146 and -5095. (C) Methylation 

occurred at position -4943. Unconverted genomic sequence is shown on the top. P1: 

The promoter region (nucleotides -5234 to -4978) was amplified using primer pair No 

30. P2: The promoter region (nucleotides -5042 to -4900) was amplified using primer 

pair No 29. (D) DNA methylation was detected at positions -5146, -5095 and -4943 

in the promoter region (-5234 to -4900) of the FAE1 allele E3  in the four plants 

Y1130-1, -2, -3 and -4. Ten clones were analyzed for each bisulfite experiment. 
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Supplemental Figure 14. Bisulfite sequence alignment of ATP1 (control gene) and 
the FAE1 allele E3 in the 5-azaC induced revertants of Y1130.                                     
(A) The control gene ATP1  had 97% conversion of C to T in the bisulfite treatment. (B) 
Methylation was not detected at positions -5146 and -5095. (C) Methylation was 

detected at position -4943. Unconverted genomic sequence is shown on the top. P1: 

The promoter region (nucleotides -5234 to -4978) was amplified using primer pair No 

30. P2: The promoter region (nucleotides -5042 to -4900) was amplified using primer 

pair No 29. Revertant 1: 5-azaC induced revertant of Y1130. (D) DNA methylation was 

detected at position -4943 in the promoter region (nucleotides -5234 to -4900) of FAE1 

allele E3 in 5-azaC induced revertant-1, -2, -3, -4 and -5. Ten clones were analyzed for 

each bisulfite experiment. 
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Supplemental Figure 15. Bisulfite sequence alignment of ATP1 (control gene) and 
the FAE1 allele E3 in the spontaneous revertant Y1130-16.                                              
(A) The control gene ATP1  had 100% complete conversion of C to T in the bisulfite 

treatment. (B) Methylation was not detected at positions -5146 and -5095. (C) 

Methylation was detected at position -4943. Unconverted genomic sequence is shown 

on the top. P1: The promoter region (nucleotides -5234 to -4978) amplified using primer 

pair No 30. P2: The promoter region (nucleotides -5042 to -4900) amplified using primer 

pair No 29. Revertant 2: Spontaneous revertant Y1130-16. Ten clones were analyzed 

for each bisulfite experiment. 
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Supplemental Table 1 Primer pairs used in this study 

No Primer name Sequence (5'-3') Purpose 

1 OF ATGACGTCCGTTAACGTA  To clone the entire  coding region of E1, E2, E3 
OR TTAGGACCGACCGTTTTG   

2 PF TCGGTTCGGTTCTCTACATC To clone the partial coding region of allele e 
OR TTAGGACCGACCGTTTTG   

3 ZUP1-GSP-1* GAAGGTAGCATGAGTACTCAACGAGGT To clone the remaining coding region of e by PCR walking  
ZUP1-GSP-2** GATGTAGAGAACCGAACCGAAGACGGT  

4 DOWN-GSP-1* TGGAGGCATCAAGATCAACGTTACATA To clone the 3’ downstream sequences from the translation stop 
DOWN-GSP-2** TTCAGCTAAGTCAGAGACTCGTGTCCA coding site for E1, E2, E3 and e 

5 HUP1-GSP-1* TGATAGGCTGAACCGACAGAGACTCTG To clone the 5’ upstream sequence of E1, E2, E3 
HUP1-GSP-2** ACCGACAGAGACTCTGACTAATTATGG  

6 MUP1-GSP-1* ACGTCTATCGACCTCTGCCAATGTGTA Primer pairs 6-9: to clone further 5’ upstream sequence of E2 and E3 
MUP1-GSP-2** CGATGACAAGGTCCACCAGTTCATAAT  

7 MUP2-GSP-1* AATCTTGTCTCCATACCACCTTGTTCG  
MUP2-GSP-2** GTTCTATATGTGCCATCCTTGAACTGC  

8 MUP3-GSP-1* TCACACCATCTCTGTTCCTCAGTCCTC  
MUP3-GSP-2** CGTCTTCGGTCCAAGGTAACACACTCT  

9 MUP4-GSP-1* TGCTTGGAGACTCGCCTATCAGTTGGA  
MUP4-GSP-2** CAGGACACAGTATCTCACTCTTCCGCA  

10 CORE-F GCCTATCATTGCTAAGTACA To clone the 703 bp putative promoter sequences of E2, E3 and e  
CORE-R CTCATGCAGGCATACACATT  

11 GAP-F CAATGTGTATGCCTGCATGA To clone the DNA fragment between the promoter and 5’ flanking 
GAP-R TTGAAGGACAACATACGTGG sequence of E2 and E3 



 

 

12 MUP5-GSP-1* ATCCTCTTTTGTGGTCCGTTACACTTT To clone further promoter sequences of E2 and E3 
MUP5-GSP-2** TTTTGTGGTCCGTTACACTTTACATGC  

13 GAP0-F CGACACACACACAGAGCA To clone the DNA fragment between the promoter and 5’ flanking 
GAP0-R CACGGATGGCTGCAGTACAC sequence of e 

14 WF GCCTATCATTGCTAAGTAGA To clone the entire gene sequences of E1, E2, E3 and e 
WR TACTAGAACACCACTGCATT  

15 YF GAGCAATGACGTCCGTTA To amplify the coding regions of E1 and E2  for yeast expression 
YR GGACCGACCGTTTTG  

16 ProF CGTAAGCTTCCTATCATTGCTAAGTAGAA To clone the 5’ upstream sequence from the translation start site for E1  
ProR AGCTCTAGACTCATGCAGGCATACACATT   

17 FP1 CGTAAGCTTTCTTCTTGAACTACCTTGGA To clone the 5’ upstream sequence from the translation start site for 
FP2 AGCTCTAGATGCTCTGTGTGTGTGTCG E2 and E3 

18 OF ATGACGTCCGTTAACGTA  RT-PCR 
RTR AAGACTTGTCGTCAGCTCCA  

19 FAE1F1 AGACGGTCCAAGTACGAGCTAGTTC Quantatitive Real-time PCR 
FAE1R1 TGCCGCTCTCATCATCTCCTT  

20 ActinF ACGAGCTACCTGACGGACAAG  RT-PCR, Quantatitive Real-time PCR 
ActinR GAGCGACGGCTGGAAGAGTA   

21 ATP1-F TGAAYGAGATTYAAGYTGGGGAAATGGT To amplify the ATP1 gene as bisulfite control 
ATP1-R CCCTCTTCCATCAATARRTACTCCCA  

22 BSPCF1 YGTTYGTTAAYGTAAAGTTTTTTT 
 
To study DNA methylation of the coding region of position 1 to 200 of E1 

BSPCR1  TCCTCAAAAACTCAAACCAAAAC  E2 and E3 

23 BSPCF2 TTTTTATCGTTTTCGGTTCGG To study DNA methylation of the coding region of position  181 to 651 of 
BSPCR2 CTACAACCCATACCACCAAAA E1, E2 and E3 

24 BSPCF3 TTTTGGTTTGAGTTTTTGAGG To study DNA methylation of the coding region of position 361 to 711 
BSPCR3 CAACAAATCCTTAACCAAATCA of E1, E2 and E3 

25 BSPCF4 TGATTTGGTTAAGGATTTGTTG 
 
To study DNA methylation of the coding region of position 689 to 1143 



 

 

*: FAE1 gene-specific primer for the primary PCR. The adapter primer for the primary PCR is AP1 (5’- 
GTAATACGACTCACTATAGGGC -3’) (Siebert et al., 1995). 

**: FAE1 gene-specific primer for the nested (secondary) PCR. The adapter primer for the nested PCR is AP2 (5’- 
ACTATAGGGCACGCGTGGT -3’) (Siebert et al., 1995). 

 

BSPCR4 AAATAATCAATAACAAATTTA of E1, E2 and E3 

26 BSPCF5 TTTAAATTTGTTATTGATTATTTTTGT To study DNA methylation of the coding region of position 1141 to 1411 
BSPCR5 CATTACTTAAAACCACCCAA of E1, E2 and E3 

27 BSPCF6 GTTAGGGTTTAAGTGTAATAG To study DNA methylation of the coding region of position 1365 to 1515 
BSPCR6 CCGACCGTTTTAAACACGAATC of E1, E2 and E3 

28 BSP1F ATTTTTTGGTATTTTTTATAGGATTAT To study DNA methylation of the promoter region of position -143 to 56 
BSP1R AATAAACCRTAAAACTTTTCC of E1 

29 BSP1F ATTTTTTGGTATTTTTTATAGGATTAT To analyze DNA methylation of the promoter region of position-5042 
BSP2R AATTTCCTATTTATCRACAAAAAA to -4843 of E2 and E3 

30 BSP2F TAAAGAAGATTTTTGTAGTTAGAGATAGA To study DNA methylation of the promoter region of position -335 to -79 of 
BSP3R ACTCATACTCATACAAACATACACA and position -5234 to -4978 of E2 and E3 

31 OF ATGACGTCCGTTAACGTA  To produce marker specific for e 
GR AAGGTGCCAGAACACTGCTC  

32 MF CAATGTGTATGCCTGCATGA To generate marker specific for E2 
MR CGAGTATCGAGCTATGTCTG  

33 AtSN1F AGTGGTGGTTGTATAAGTTTAG To amplify the AtSN1 (positive control for bisulfite sequencing) 
AtSN1R TAAACATAAAAAAAAATTCCTTT  


