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1. The nucleotides in the 70-170 region upstream from the initiator AUG of ornithine
decarboxylase {ODC) mRNA have been shown to be important in the strong stimulation of ODC
synthesis by low spermidine concentrations and in the inhibition of ODC svnthesis at high
spermidine concentrations. In this region, a GC-rich sequence as well as a small open reading
frame existed. In order to clarifly which of these was of greater importance for the spermidine
regulation of ODC synthesis, the synthesis was performed with various ODC mRNAs, possessing
different sizes and nucleotide sequences in the 5-untranslated region (5-UTR) in a rabbit
reticulocyte cell-free system. The results show that a GC-rich sequence, but not a small potential
leader peptide, plays an important role in the spermidine regulation of ODC synthesis.

2. The effect of spermidine on the synthesis of ODC, S-adenosylmethionine decarboxylase
(SAMDC) and S-actin was studied using mRNAs for three proteins constructed by attaching the
three kinds of 5-UTR to the open reading frames. The 5-UTR was either short nucleotides, about
190 nucleotides containing the continuous GC double-stranded region of ODC mRNA (ODC 5'-
UTR), or about 250 nucleotides containing no continuous GC double-stranded region of SAMDC
mRNA (SAMDC 5°-UTR). Three proteins were chosen since the GC content of the coding sequence
was different to each other {ODC, 48%, SAMDC 43%, and B-actin, 54%). When the mRNA
containing ODC 5-UTR was used, the synthesis of ODC, SAMDC and S-actin was strongly
stimulated by the low concentration of spermidine (0.2 mM), and was greatly inhibited by the high
concentration of spermidine (1 mM). When the mRNA contained SAMDC 5°-UTR, the stimulation
of protein synthesis by 0.2 mM spermidine slightly increased in compariscen of the results with the
short 5-UTR. The degree of inhibition by 1 mM spermidine was also small. The results show that
the continuous GC double-stranded region in the 5-UTR, but not in the vpen reading frame, plays
an important role in the spermidine regulation of protein synthesis.
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Table I. Degree of spermidine stimulation of ODC synthesis directed by ODC mRNA
templates with different sizes and uncleotide sequences of 5-UTR.

AG Mg+ SPD [3381Met Degree of
mRNA (kcal/mol} (mM) (mM) incorporated SFD stimulation
(fmol) (-fold)
mODC188 -92.0 1.5 - 11.6 + 2.74
1.5 0.2 218 + 24 18.8
mODC188AUCG 92 ¢ 1.5 - 145 + 3.15
1.5 0.2 263 + 34 18.1
moDC1§gAU>UA 920 1.5 - 134 + 339
1.5 0.2 248 & 25 18.5
mODC161 -65.0 1.5 - 335 £ 6.31
1.5 0.2 501 + 33 15.0
moDC124 -39.4 1.5 - 152 + 18
1.5 0.2 1630 & 123 10.7
mODCI61AU -46.0 1.5 - 149+ 17
1.5 0.2 1567 4+ 135 10.5

The values are expressed as mean®3S.ID. The degree of spermidine stimulation is the
ratio of the amount of ODC synthesized in the presence of 1.5 mM Mg®* and 0.2 mM
spermidine to that in the presence of 1.5 mM Mg®* only. Free energy (A4G) for the
formation of the secondary structure of the 5-UTR was calculated on the basis of the

data of Salser.
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Fig. 1. Possible secondary structure of ODC mRNAs. Continuous GC stems were shadowed. The

initiator AUGs of a potential leader peptide and ODC were indicated by arrows and stars, respectively.
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ODC 5-UTR

Cap-GAAUAGACGG AAUUCCUCGG GGUUUGGCGE CGRCGCCUCC AUGGGUCAGE 50
CCAGCCGGGC CACCGUGCOG UGAGUGUUIC CACCACUCCA AGAAGGCAGC 100
AUUCAGAGUU CUYGGCUAAG UCGACCUUGU GAGGAGCUGG UGAUAAUUUG 150
AUUCCAUGCOC CAGGUOCCCH GUAAGCACAD CGAGAACCAU G 188

CT CGAGGUGAUG 187
C9 CGAGCCCAUG 187
CU CGAGGCAAUG 187

SAMDC 5-UTR

Cap-GAAUACAAGC UUGGGCUGCA GCUADUUCCA AAAGACUCAC GUUCAACHUU 50
CGCUCACACA AAGGCGGGAA AAUUDUAUDA GUCCUUUTUD UAAAAAAAGU 100
UAAUAUAAAA UUAUAGCAAA AAAAAAAAGG AACCUGAACU UUAGUAACAC 150
AGCUGGAACA ADCGCAGCGG CGGCGGCAGC GUCGGGAGAA GAGGUUUAAD 200
UUAGDUGALY UUCUGUGGUU GUUGGUUGUD CGCUAGUCUC GAGAACCAUG 247

No 5-UTR

Cap-GAAUACAAGC UUGGGCUGCA GGUCGAGAAC CADG 31
GUCGAGGUG AUG 30
GUCGAGCCC AUG 30

ORF AG (keal/mol)
oDG 912
SAMDC -906
Actin 906
K -913
oDG 686
CUC ACGGUGAUG 248 SAMDC 647
CUC GAGCCCAUG 246 Actin -728
CUC GAGGCAAUG 246 TK -679
oDC 29
SAMDC 20
Actin -113
TK 37

GUCGAGGCA AUG 30

Fig. 2. Nucleotide sequence of the 5-UTR of various mRNAs and the calculated free energy for

secondary structure formation of the 5-UTR.
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