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Promoter cloning and expression analysis of sucrose transporter gene

StSUT?2 in potato
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Abstract: Plant sucrose transporter (SUT) mainly mediates the transport of sucrose extracellular vesicles and plays an im-
portant role in plant growth and development. To investigate the expression characteristics of sucrose transporter gene
StSUT?2, cloned the upstream 1700 bp promoter sequence of the StSUT2 gene using TOPO and performed bioinformatics
analysis on it; and the expression pattern of StSUT?2 gene in different organs and tissues after different light time was ana-
lyzed by qRT-PCR technology. The results showed that there are several photo-responsive elements, and other response el-
ements such as abscisic acid, salicylic acid, auxin, anaerobic induction, defense and stress response in StSUT2 promoter
region. StSUT?2 has the highest expression level in flowers and old leaves after 4 h lighting, and in flowers after 16 h light-
ing, while StSUT?2 has a certain expression level in young leave, mature leave, stem, root and stolon. Except for the old
leave, StSUT2 expression level in various organs and tissues is not significantly affected by the light time. Furthermore,
StSUT?2 expression level was significantly higher in stamen and pistil than in whole flower, which suggests that StSUT2
plays an important role in the development of flower organs, especially in stamen tissue. These results provide a reference
for intensive investigation of the biological function of StSUT2.
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Table 1 Sequence of primers

5|4 FK Primer name

5|¥) ¥ %1 Primer sequence (5'-3"

5% & Primer usage

StSUT2-Promoter-F CACCAATATGATTTTATTTTGACTGATAG JAE) T Ik
StSUT2-Promoter-R CTTGTATATCATGCAGATTATGCAACTCAT Promoter clone
StSUT2-F CTTATTGAGCCAATGTGCAAG Kk
StSUT2-R ACTGATGGAAACCACGCTA Expression analysis
eflo-F CAAGGATGACCCAGCCAAG Tk

efla-R TTCCTTACCTGAACGCCTGT Expression analysis
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Fig. 1 Cloning of StSUT2 gene promoter
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Table 2  Cis acting element analysis of StSUT2 promoter sequence

Jef AR #H AN i

Cis-element Number  Core sequence Function

CAAT-box 26 CAAT H [R5 57 1) 3% IR 7 45 5 715 Gene specific transcription factor binding sites
TATA-box 25 TATA RNA A U5 FI45 447 51 RNA polymerase 11 recognition and binding sites
G-Box 5 CACGTT Y6 . 7644 Light responsive element

MBS 5 CAACTG Z 5 2% MYB 4544 % MYB binding sites involved in drought induction
ABRE 4 ACGTG Jift V& B i B G Abscisic acid response element

AE-box 1 AGAAACAA Jemi R G4 Light responsive element

ARE 2 AAACCA JREFE S B IG 1 Anaerobic inducible response element

Box 4 2 ATTAAT A R G Light responsive element

CAT-box 1 GCCACT G A2 41 2R SR 0 TG Meristematic expression response element

CCAAT-box 1 CAACGG MYBHv1 {7 5 MYBHv1 binding site

GATA-motif 1 GATAGGA Femi B JG{ Light responsive element

GCN4-motif 2 TGAGTCA B FL 33k 1 )7 7644 Endosperm expression response element

GT1-motif 3 GGTTAA Femi BG4 Light responsive element

TC-rich repeats 1 ATTCTCTAAC 577 41 RN 40 B TG4 Defense and stress response element

TCA-element 1 CCATCTTTTT KR N 764t Salicylic acid reaction element

TCCC-motif 1 TCTCCCT Y . 7G4 Light responsive element

TCT-motif 2 TCTTAC e B JG Light responsive element

TGA-elemen 1 AACGAC A2 K E B TC 4 Auxin reaction element

]

AHXS ik
Relative expression level

e
ANEE,
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Fig. 2 Expression pattern of potato StSUT2 gene in different organs and tissues after different light time
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Fig. 3 Expression pattern of potato StSU7T2 gene in different flower tissues
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