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Abstract  S-Adenosylmethionine decarboxylase (SAMDC;
EC 4.1.4.50), a key enzyme for polyamines biosynthesis,
was tightly regulated for homeostatic levels. Carnation
SAMDC gene (CSDC9) has an small upstream open reading
frame (UORF) of 54 amino acids in 5’-leader sequence. To
explore the functional mechanism of uORFs in controlling
translation, we used a GUS reporter gene driven with the 35S
promoter and uORF region of SAMDC gene for making
transgenic tobacco plants. In our experiment, there were a
translational inhibition of its downstream GUS ORF by
SAMDC uORF sequence or SAMDC uORF protein. Ex-
pecially, translational inhibition was most effective in
point-mutated construct, in which the start codon was
changed. Therefore, this results suggested the ribosomal
stalling might be involved in this translational inhibitory
process. The frame shift in amino acid sequence of SAMDC
uORF with start codon and stop codon resulted in a moderate
increasing in GUS activity, suggesting the native amino acid
sequence was important for a function as a translational
inhibitor. Also, we showed that the production of GUS
protein was significantly inhibited in the presence of the
small uORF using histochemical analysis of GUS expression
in seedlings and tobacco flowers. Importantly, the small
uORF sequence induced a real peptide of 5.7 kDa, which was
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provided the presence of SAMDC vORF peptide band using
an in vitro transcription/translation system. The peptide
product of uORF might interact with other components of
translational machinery as well as polyamines, which was
resulted from that polyamine treatment was inhibited GUS
protein band in SDS-PAGE experiment.
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Fig. 1 Structure of the Carnation SAMDC (CSDC9) mRNA. (A)
Schematic representation of SAMDC mRNA. The upstream tiny
ORF and downstream small ORF consist of 2 and 54 codons,
respectively, overlapping by one nucleotide, being the last base of
the tiny uORF termination codon and the first base of small uORF
ATG codon. (B) Schematic representation of constructs used in
transgenic tobacco plants
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In vitro transcription/translation (TNT) £t
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AFA

GUS &4 =3
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uORF7} SAMDC ORF7} o} GUSQ] ORFo|| %= translation
qA 2 9 07S 313 A0 & ofubE SAMDC uORFS)
£ FE oA ribosomal stalling 52 7]2& F5to] GUSY
translation®] ¢} A& o] GUS &/do] Wolxl A o= of A%l
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Fig. 2 Comparison of GUS activity in transgenic tobacco plants
transformed with different constructs. GUS activity was measured
in 6-week-old seedlings
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lationof] Ao 2 JFS& FA HH, T 7|ZHO2A
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Fig. 3 Comparison of GUS expression in transgenic tobacco plants
transformed with different constructs. GUS expression was
monitored in 6-week-old seedlings by histochemical staining
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Fig. 4 Histochemical analysis of GUS expression through devel-
opmental stages of flowers. (A) Flowers at stage I, II, III, IV and
V unstained for the GUS expression pattern. (B) CI-1 #3 tobacco
flower. (C) CIII #1 tobacco flower. (D) Anther and stigma of B.
(E) Anther and stigma of C
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Fig. 5 The analysis of GUS activity after the treatment with
polyamine in various concentration by in vitro transcription/
translation (TNT) system
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