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Cloning of Glycosyltransferase PhUGT74E2 Gene
from Petunia and Its Response to Stress
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(School of Horticulture, Anhui Agricultural University, Hefei 230036, China)

Abstract: Glycosyltransferase can maintain the hormone balance in plants and widely participate in plant
growth and development and stress response. PhUGT74E2, the homologous gene of UGT74E2 and its
promoter sequence were cloned from petunia (Petunia hybrida var. Mitchel diploid). The sequence char-
acteristics and protein structure characteristics were analyzed, to study the function of petunia UGT74E2,
and laid a theoretical foundation for further research on the function of PAUGT74E2 and its molecular
mechanism regulating the stress tolerance of petunia. The results showed: (1) the homologous gene of
UGT74E2 was cloned from petunia (Petunia hybrida var. Mitchel diploid) , named PhUGT74E2. (2) The
full length of PAUGT74E2 was 1 986 bp, encoding 448 amino acids. The molecular formula of the protein
was speculated to be C,yz5 Hisis Nsgs Ogr6 Sis. The molecular weight was 50. 53 kD and the isoelectric point
was 5. 18. No signal peptide and transmembrane domain were found in PRUGT74E2, and the protein was

mainly located in chloroplast. The promoter sequence of 2 083 bp upstream of PAUGT74E2 gene was also
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cloned. The sequence contains abscisic acid, gibberellin, light and stress response elements. (3) Phyloge-

netic tree analysis showed that PhUGT74E2 had the same origin as other species, but was most closely re-
lated to tobacco NtUGT74E2. (4) Fluorescence quantitative PCR analysis showed that PAUGT74E2 gene

was expressed in leaves, stems, roots, axil and apical. The expression level of PAUGT74E2 in axil was

the highest, while the lowest in stems and roots. Both PEG6000 and NaCl treatments caused significant

upregulation of PAUGT74E2 expression, and the expression level increased with time. The result indicated

that PAUGT74E2 was involved in drought and salt stress response of petunia.
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Table 1 Biological analysis of cis-acting elements of PAUGT74E2
JE T J7 51 Bt H W) TR
Regulatory element Sequence Number Biological function
3-AF1 binding site TAAGAGAGGAA 1 S i CF Light responsive element
A-box CCGTCC 1 M= 42 JCF cis-acting regulatory element
ABRE ACGTG 1 7% W Wi ) TG4 cis-acting element involved in the abscisic acid responsiveness
ARE AAACCA 3 (Eifzjﬁi%;i?/jkﬁr?gﬁijeﬁlﬁfe{iml for the anaerobic induction
Box 4 ATTAAT 1 ifﬁuﬁgggfvj; ?)%AA*iijil[?f{;ﬁﬁved in light responsiveness
CAAT box CAAAT/CAAT o Foifo%??i?ir?g Iflg?n%nltalﬂrljﬁﬁiﬁﬁ?ﬁld enhancer regions
G-box CACGTC 1 %\iﬁﬂi%@ﬂi@tﬁ?iﬁﬁl—t involved in light responsiveness
GARE-motif TCTGTTG 1 W EF Z W N JCEE Gibberellin-responsive element
HD-Zip 3 GTAAT(G/C)ATTAC 1 T 1 R 454 v 5 Protein binding site
TATA-box TATATA 13 =30 X f#%0J BhJGH: Core promoter element around-30 of transcription start
W-box TTGACC 5 WRKY # 55 A F 45 4 i &5, Binding site of WRKY transcription factor
ACE CTAACGTATT 1 S 2 AE FH JC 4 cis-acting element involved in light responsiveness
CARE CAACTCAC 1 &€ Myb %% & 13 i Putative Myb-binding sites
GT1-motif GGTTAA 1 S W JCF Light responsive element
MYB CAACCA(AG) 5 MYB 4541 i MYB-binding site
MYC TCTCTTA /CATTTG /CAATTG 4 MYC %5 & 47 55 MYC-binding site
STRE AGGGG 2 3 B30 3 JCAF Stress response element
TCT-motif TCTTAC 1 FB 43 e ma v G4 Part of a light responsive element
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AtUGTT74E2. #lRFF(NP_172059) ; NaUGT74E2. 4%
(XP_019232967) ; QsUGT74E2. #& JZ #: (XP_023887464);
PhUGTT7AE2. BE42 4, W B (0 S 21 65 53 S 0 i 2 3 12 1Y)
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AtUGTT74E2. Arabidopsis thaliana (NP_172059) ; NaUGT74E2.
Nicotiana attenuata (XP_019232967) ; QsUGT74E2. Quercus
suber (XP_023887464); PhUGT74E2. Petunia hybrida ;
Amino acids highlighted in blue,green and red represent
residues completely conserved, partially conserved and similar
to consensus, respectively. The functional domain was
marked by black frame
Fig. 3 Alignment of PhUGT74E2 with other UGT74E2s
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CaUGT74E2. Capsicum annuum (XP_016552092. 1); SIUGT74E2.
Solanum lycopersicum (XP_004253028. 2) ; StUGT74E2.
tuberosum(XP_006342417.1); NaUGT74E2. Nicotiana attenuata
(XP_019232967. 1) ; InUGT74E2. Ipomoea nil (XP_019195931. 1)
VVvUGT74E2. Vitis vini fera (XP_019075279. 1); JrUGT74E2.
Juglans regia (XP_018851345. 1) ; QsUGTT74E2. Quercus suber
(XP_023887464.1); ThUGT74E2. Tarenaya hassleriana
(XP_010522243. 1) ; CsUGT74E2. Camelina sativa (XP_010475277. 1) ;
AtUGT74E2. Arabidopsis thaliana (NP_172059.1);
BoUGT74E2. Brassica oleracea (XP_013586746.1); BnUGT74E2.
Brassica napus(XP_022564055. 1) ; RsUGT74E2. Raphanus
sativus (XP_018447261. 1)

Fig. 4 Phylogenetic tree analysis of UGT74E2 protein

Solanum

among different species
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Fig.5 Expression level of PAUGT74E2 in
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