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SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

CATTCCTCTACCAATTCAACTGAAGCAATAACAATGGCGGTTCTTGAGCTTCTTCTGGTCGGAGTTCTTGCCACGTTGTCTCCGGTGCATGGCTACTGGG

----------------------------------------------------------------------------------------------------

---TTCTCTCAAGATCAAGATCGACCACATATTATA--------------TCCTCTCCCCCTGATTTCTAGCTCG--ATCTCCAATTCAAAGCTA--AGG

                                                                                                    

       

       

 :  100

 :    -

 :   79

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

GCTGGAGCAGCGCTCGCGCCACCTTCTACGGCGGCGGTGATGCTTCTGGAACAATGGGCGGAGCCTGCGGGTATGGGAACCTGTATAGCTCAGGCTATGG

-----------------------------------------------GGAACAATGGG------------------------------------------

GCCGGG----------------------------------------TTGAACAAT---------------------------------------------

                                                                                                    

       

       

 :  200

 :   11

 :   94

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

CACCAACACTGCGGCACTTAGCACCGCTCTGTTCAACAATGGGCTCAGCTGCGGGTCCTGTTTCCAGATAAGGTGTGTGAACGACCGGTCCTGCCTCCGC

-------------GCGTTGAGCACGGCGCTCTTCAACAATGGGCTCAGCTGTGGAGCCTGCTTTGAGATCAAGTGTGATAAGGACAAGTCGTGCTATCCC

---------------ATATATAATGGCTCCTCCTGATCATCATCTC---TGGCGGCTCTGCTTTCT-------TGTGAGCAGCATC---CTCATCTCCTC

                                                                                                    

       

       

 :  300

 :   98

 :  166
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IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

GGCG------TAATCACCGTCACCGCCACCAA-------TTTCTGCCCGCCC------------------------GGCGGCTGGTGCGAGCCCCCCAAC

GGCAGCCCGTCTATCTTTATTACGGCCACTAA-------TTTCTGCCCTCCTAACTATGCTTTGCCTAACGACAATGGCGGCTGGTGTAACCCTCCCCGC

TGCA-TCCGCTTGCGATCGCTGCGTCCACCAAACCAAAGTCTCTTTCTTTTC------------------------CAAAGCTTCCGT---CCTCCAGTC

                                                                                                    

       

       

 :  363

 :  191

 :  238

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

CCACACTTT--GATCT--CTCTCAGCCTGTTTTCTTGAGAATTGCCCAGTACAGAGCCGGAGTTGTTCCCGTTGCTTAC--------CGACGGGTGC---

TCGCATTTT--GATCT--CGCCATGCCTATGTTCCTCAAGATCGCAGAGTACCGCGCCGGAATTGTCCCCGTCGTTTAC--------CGCCGAGTGC---

TGGCGCTTGCGGATATGGCTCCATGGCTATTGCTTTCAA---CGGAGGACATCTTGCTGCCGCAGTCCCTACCCTTTACAAGGATGGTGATGGTTGCGGT

                                                                                                    

       

       

 :  448

 :  276

 :  335

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

-----CTTGCAGGAGGAGTGGAGGAATCAGGTTC-----AC-CATTAA-------CGGCCATGCTTTCT----TCAAC-CTGGTA-----------CTAG

-----CCTGCAAAAAGAAGGGCGGGATCCGGTTC-----AC-AATCAA-------CGGCCACCGCTACT----TCAAC-CTGATT-----------TTGA

GCATGTTTTCAGATGAGATGCAAGGACCCAAATCTGTGTACTAAGCAAGGGACCACAGTCATCGTTACTGATCTCAACACTAATAACCAAACAGATTTTG

                                                                                                    

       

       

 :  514

 :  342

 :  435

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

TAACCAACGTGGGAGGCTCCGGCGACGTACACGCCG-TGTACATCA-AAGGATCAAGAAC----CGGG--TGGCA--AATGA---TGTCCAGAAACTGGG

TCACGAACGTGGGCGGAGCAGGGGACAT-CGTGAGGGCGAGCGTGA-AGGGCTCGAAAAC----CGGG--TGG-----ATGGACTTGAGCCGGAACTGGG

TCATCAGCAGCAGAGCTTTCAGAGCCAT------GGCTACTCAGGGCAAGGATCAAGACCTCCTCAAGCTTGGCATTGCTGATGTCGACTATAAAAGGGT

                                                                                                    

       

       

 :  601

 :  429

 :  529

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

GCC--AAAACTGGCAGAGCAACGCCAACCTCAACGGCCAAAGCCTCTCATTCCGGGTGGTCACCGGCGAC--AGCCGCAGCGTCGTC----TCCTACAAC

GAC--AAAACTGGCAAACAAACGCCGAATTGATGGGCCAATCGCTCTCCTTCCGCGTACGAGGCAGCGAT--CGCCGGTCTTCTACT----TCCTGGAAC

GCCTTGTAATTATAAAACCAA----GAATTTGGCGGTC-------TTTGTCGAAGAAACAAGCCAGAAACCTAATTACCTTGCAATCAAATTCCTGTACC

                                                                                                    

       

       

 :  693

 :  521

 :  618

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

GCCGCTCCCCCCGGCTGGTCCTTCGGCCA--GACCTACTCCGGCGCCCAGTTCCGCTAGGCCGGAA-TTCATCAAACACCCCCATTTTTTTCCCGCCATA

ATCGCCCCCTCCAACTGGCAATTCGGCCA--AACCTTCGTCGGAAAGAACTTCCG---AGTCTGAA-TTAAGGAAGAAGGGGAACTA-------GCAATA

AAGGTGG--TCAGACTGAAATTGTTGCTGTTGACGTTGCTCAGGTAGGGTCCTCA---AACTGGAACTTTATGAGCAGAAATCATGGA------GCTATT

                                                                                                    

       

       

 :  790

 :  608

 :  707

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

T---ATATATGATCTCCAAACCTATACATAACTAAAGCCTACACCATTTTTACAAGTTTGAAATGCAATTAAAGTCATGGGGATGGGAAA--ATGTTGAT

----ATAT------TCCAGATTT--------------CCCGC----CTTTTGCAGATCTAATATTCGGT-------------ACAACAAC--AAGTAGCC

TGGGACACGAG-----CAGAGTC--------------CCTAGCGGGGCTTTGCAATTCCGATTTGTTGTC------------ACCGCAGGGTACGACGGC

                                                                                                    

       

       

 :  885

 :  665

 :  776
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IbEXP2  : 
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CAA-GTTTCCGGCCGCCCTCTCTCACTTTTTTTTCTAAAAGGGATTGGTTTTGATCGAAAGCCCTTTTGGCCATGAAAATTGGCCATTCAAT-CAACAAG

AGA-TCTTTTGGCC----TCTTTTACGTCTTCTTCT------------------TCTA-----CTTCGTGTCGTGG----------TTCAGT-GGGCA--

AAATGGTATTGGGCTAAGAATGTAATGCCTGCCGAT------------------TGGAAAA---ACGGAGTCATA-----------TATGATGCGGCT--

                                                                                                    

       

       

 :  983

 :  724

 :  842
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AATTGAAGCAGAGTTGAAGTGGTAGTTAGTTATATCAAGATTGTGCTACCCCATGACTAGCTTAATTAGTAC----TG--CATTATT-TA--TGTGATTA

--TTGGGG---AGT----GTGAAAGCTGA-------AAAATTGCTTGGTCGGATGG-TAACTT--TTAG-AC----CA--TTTTATT-AAGGTGTGTGTG

--TTGCAAATCACT----GACATTGCTCAAG-----AAGGTTGCTCT-CCATGTGACCACGATGATTGG-ACATCTTAATTTTTATTCTACCTTTATTTA

                                                                                                    

       

       

 : 1074

 :  797

 :  929

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                                                                    

                                                                                                    

TT----ATTATTA-TGCAGACAAAATGTGTCTGCATACCTACCCTGT-GGAAC----AACATTA-ATTTTTTTTTCCTCGTCTTCTTCGT-CGTCGTT-T

TT----GGGATT--TGTTCTCAA---GTGTATTTAGACCCAAC-----AGAGC----AGCTGAA-GTGACTGCACAAGAATGTAGCCCGC-AGCTGTT-C

CTTTACAAAATTAACTTCGACAACA---CCATTCATACCCATCACCTTTTAACTTTTACCCATATATATGTGCACAAAGATATACTTTATGTATTATTGC

                                                                                                    

       

       

 : 1161

 :  876

 : 1026

       

          

          

SRD2    : 

IbEXP2  : 

IbEXPL1 : 

          

                                                             

                                                             

GTAATTAGTATAGCATTAAGGTTAAACAGCTA-ATG--CTGAGTGTGGA-GACAGT-----

GTATTTA-CA-AGTAGTCAAGTAGTACAATTATATGAATTATATATATATGACTGTGTTTC

ACATTTTACATAA-ACTTAAAT--AATAGTTATAGA---TATATTTCAAAAAAAAA-----

                                                             

       

       

 : 1213

 :  935

 : 1076

       

Figure S1. Nucleotide positions of IbEXP1-, IbEXP2-, and IbEXPL1-specific primers. Red, green, 

and blue arrows indicate the nucleotide positions of IbEXP1-, IbEXP2-, and IbEXPL1-specific 

primers, respectively, used in RT-PCR and qRT-PCR. The full-length IbEXP1 cDNA was amplified 

using the forward primer indicated by black arrow and the reverse primer indicated by red arrow and 

used in construction of the binary vector containing IbEXP1 cDNA in an antisense orientation. 



Figure S2.  Transcript levels of IbEXP2 and IbEXPL1 in IbEXP1-antisense plants. Total RNA 

was isolated from fibrous root tissue of the sweetpotato plants cultured in vitro. Semi-

quantitative RT-PCR analysis was conducted with IbEXP1-, IbEXP2-, or IbEXPL1-specific 

primers. Numbers #1-#3 represent IbEXP1-antisense sweetpotato lines #1-#3. Sweetpotato β-

tubulin was used as an equal loading internal control. 
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Figure S3. Growth of IbEXP1-antisense sweetpotato plants. (A) Shoot growth of IbEXP1-antisense 

plants at 6 weeks after planting. (B) Root growth of IbEXP1-antisense plants at 6 weeks after planting. 

Red arrow indicates young storage roots observed at 8 weeks after planting that developed from the 

thick roots in the red dotted circle. (C) Thick root development in IbEXP1-antisense plants at 6 weeks 

after planting. TR, thick root; PR, primary root. (D) Shoot growth of IbEXP1-antisense plants at 10 

weeks after planting. (E) Growth of primary stem in IbEXP1-antisense plants at 10 weeks after planting. 

(C and E) Data were collected from the sweetpotato plants at 6 or 10 weeks after planting and are the 

means ± SD from three separate measurements of three individual plants. (A-E) Numbers #1 and #3 

represent IbEXP1-antisense sweetpotato lines #1 and #3, respectively. Sweetpotato plants were grown 

in large cylindrical pots [25 (top diameter) x 23 (bottom diameter) x 23 (height) cm] containing 

commercial horticultural potting soil (Baroker; Seoul Bio, Chungcheongbuk-do, Korea) in the 

greenhouse at 25–30°C under a long-day photoperiod (16/8 h, light/dark). No additional fertilizer was 

added. WT, wild-type. 
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Figure S4. Phenotypic alteration in IbEXP1-antisense sweetpotato plants grown in soil. 

Sweetpotato plants were grown in large [27 x 27 x 24 (height) cm] pots containing commercial 

horticultural potting soil (Baroker; Seoul Bio, Chungcheongbuk-do, Korea) in the greenhouse at 

25–30°C under a long-day photoperiod (16/8 h, light/dark) and harvested at 5 months after 

planting. No additional fertilizer was added. Numbers #1-#3 represent IbEXP1-antisense 

sweetpotato lines #1-#3, respectively. WT, wild-type.   


