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Flanking Sequence Analysis of a Potato T-DNA
Inserted Mutant of Tuber Shape
SHEN Yunlong, XIE Tingting, LIU Jun*

( College of Life Science and Technology/Key Laboratory of Horticultural Plant Biology (HAU), Ministry of Education/National Center for
Vegetable Improvement (Central China), Huazhong Agricultural University, Wuhan, Hubei 430070, China )

Abstract: A tuber shape mutant, pCL2b-2, was obtained by T-DNA inserted transformation on microtuber of potato
(Solanum tuberosum L.) variety 'E-potato 3' (E3). In this study, we identified the tuber shape, amplified the T-DNA flanking
sequences and did some bioinformatics work to analyze the tuber shape control mechanism. The length-width ratio of in vitro
grown microtubers of the mutant (1.78) was significantly greater than that of the wild type (1.33) (p < 0.05). The shape of tubers
grown in pots was also significantly different between pCL2b-2 mutant and the wild type, 1.50 vs. 1.29. Flanking sequences of
inserted location of the T-DNA were amplified by hiTAIL-PCR. Bioinformatics analysis showed that the T-DNA was inserted into
the isopentenyltransferase (IPT) gene which encodes a cytokinins synthetase StIPT. It is proposed that StIPT may participate in
morphogenesis of potato tubers.
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Fig 1 Primers for integration analysis on vector pBI121 backbone
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1 hiTAIL-PCR
Table 1 Primers for hiTAIL-PCR and integration analysis of vector backbone

Primer Sequence
RP-A1 ATTGTCGTTTCCCGCCTTCAG
RP-S1 TTCCGCCAGTTTGCGTGTC
RP-S2 GTCACCCTTTCTCGGTCCTTC
SP1 TGATAGTGACCTTAGGCGACTTTTGAACG
SP2 ACGATGGACTCCAGTCCGGCCCGTATGTGCTTAGCTCATTAAACTCCAGAA
SP3 CTCCTTCAATCGTTGCGGTTCTGTC
LAD-1 ACGATGGACTCCAGAGCGGCCGC(G/C/A)N(G/C/A)NNNGGAA
LAD-2 ACGATGGACTCCAGAGCGGCCGC(G/C/T)N(G/C/T)NNNGGTT
LAD-3 ACGATGGACTCCAGAGCGGCCGC(G/C/A) (G/C/A)N(G/C/A)NNNCCAA
LAD-4 ACGATGGACTCCAGAGCGGCCGC(G/C/T) (G/A/T) N(G/C/T) NNNCGGT
AC1 ACGATGGACTCCAGAG

hiTAIL-PCR °

Note: The underline parts refer to the universal adaptor of primers for hiTAIL-PCR.

2 hiTAIL-PCR

Table 2 Reaction systems used in hiTAIL-PCR

Component Stock concentration Primary reaction Secondary reaction Tertiary reaction

Temple DNA 10 ng/pl 1l 1 pl 40x 1wl 10x

LA Taq 5 U/pl 0.1 pul 0.12 pl 0.1 pl

GC Buffer 2x 10 pl 12.5 pl 12.5 pl

SPn 10 pM 0.6 nl SP1 0.75 pl SP2 0.75 pl SP3

LADs 10 pM 2 pl 0.75 pl AC1 0.75 wl AC1

dNTP 10 mM 0.4 ul 0.5 pl 0.5 pl

ddH20 59 ul 9.38 pl 9.4 pl

Total 20 pl 25 ul 25 pl
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Figure 2 Characteration of pCL2b-2 mutant and E3
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A. Phenotype of tuber in vitro; B. Statistical analysis of tuber shape with long/width; * means p < 0.05.

3 pCL2b-2 E3
Figure 3 Phenotype identification of pCL2b-2 mutant and E3 by culture in vitro
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Figure 4 Phenotype identification of pCL2b-2 and E3 by culture in vivo
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500 bp

A pCL2b-2 M DNA marker trans 5K 1 pBI121 2 pCL2b-2 3
E3 - A Integration analysis of vector backbones results of RB on mutants Lane M DNA marker trans 5K Lane 1: pBI121 as a
positive control; Lane 2: pCL2b-2; Lane 3: E3 as a negative control.

B RB M DNA marker trans 2K plus 1~4 hiTAIL-PCR 2 1 LAD-1.
LAD-2. LAD-3  LAD-4. B: Amplification of flanking sequence on RB; Lane M: DNA Marker Trans 2K plus; Lanel-4: Products of the secondary
reaction according to LAD-1, LAD-2, LAD-3 and LAD-4 in the primary reaction.
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Figure 5 Integration analysis of vector backbone and flanking sequence amplification on pCL2b-2

CTCCTTCAATCGTTGCGGTTCTGTCAGTTCCAAACGTAAAACGGCTTGTCCCGCGTCATCGGCGGGGG

TCATAACGTGACTCCCTTAATTCTCCGCTCATGATCAGATTGTCGTTTCCCGCCTTCAGTTTAAACTATC

AGTGTTTATTTAGGCTTTTCGAATAAACATTACAATCATTAATATTTTGATCCTTTAACTTTCAAAATATAT
CTATCACGTGACGTCTTATTTTTGGAAAATCAGTTCCCATTTGACAACATTTTTTCTCATTTAAAAAGAA
CACAAAATAAAAATGTCTCTCGGGAAATCTGTTCATCTGGCCAACAACCACATGGTAATACTAAAAAA
TCATATGATTTTTGTGGCCTTACTTCACAGATTGTGCAGCAGCCCATGGACACACATTCAGCCATCCCG
TCTGCCTCAACAGGTGCCAGCGTCTTAGGTACTTCTATTTCCCCTTATATGATACTTCTTCTCCTTCTCCA
ATGCCATTGTTACCCCATACCCGCACCATCCAAAATCCTATTTCCAGCCACAATTCACCACATCCAACTG
TTTCAACCTCACCAGTTCATATTTCTCCCCAGTTAAATGCTCAGCCGCAATCCACAATTATCACTTACCA
ACGCCGAAATAAGTCCACTGGTCCTTTGATCCAGAATCCTCTAGTACAACCCGTTCCTTATCACTTGTC
CAACCTCCCATGGACACACAATCTTCCTTTGTAACCTCTACCTCTACAGTGACGCCCACTCATCACATG
ATTACTCGGTCTAAAACCAATAGGCTTAAGCCTAAACAATTACACTTCCTACCTACCTAGAACCTTTAA
GCAAGCTCAACAAGTCCCACACTGGCATAAAGCTATGAGAAATGAATTTGATGCCTTAGTTCAGAACC
GAACATGGGATTTTGTACCATGTGATCCTTCCAAACATGCGGCCGCTCTGGAGTCCATCGTA
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The underline sequences are parts of T-DNA.
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Figure 6 Flanking sequence amplification of RB
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606 bp 7. 6195 bp T-DNA
606 bp pBII21  StIPT RB 25bp 6bp LB 26 bp
103bp  SUPT 4 113 bp StPT T-DNA
RB StIPT SUPT 4 317 bp
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ACAACGTCGTGGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC
CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTA
AATCGGGGGCACCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATT
TGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTC
CACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCT
TTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCCTGCTGGGGCA

AACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCATGTGTTTTGAGATAGGACTGTAAACTT

StPT T-DNA °
The underline sequences are parts of StIPT gene; the rest belongs to T-DNA.
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Figure 7 Flanking sequence amplification of LB
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Figure 8 Analysis of T-DNA insertion into StIPT
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