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Expression of Sucrose Synthase in Sweet Potato: Kazuyuki SAITOU, Takuya ARAKI, Waichi AGATA,
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Abstract : PCR amplification of cDNA prepared from the poly(A)+* RNA of tuberous roots of sweet potato,
using degenerate oligonucleotide primers based on highly conserved regions among sucrose synthase (EC 2. 4.
1. 13) reported previously, yielded a cDNA of 1,191 bp (IBSUS). The nucleotide sequence of IBSUS exhibited
a high degree of homology with the corresponding regions of the potato sucrose synthase cDNA sequences (82
and 867, of identical nucleotides). Less homology (76~779,) was found in the monocotyledonous sequences
(maize, rice and barley). The activity of sucrose synthase in the tuberous roots of sweet potato was higher than
that in other parts, namely, leaf blades, petioles, stolons and fibrous roots. The activity of sucrose synthase in
roots increased markedly following an increase in sucrose during development of the tuberous roots. Northern
blot analysis using IBSUS as a probe revealed that a signal of sucrose synthase mRNA with a size of approximate-
ly 2.4 kb was present in petioles, stolons, fibrous roots and tuberous roots, and the levels of sucrose synthase
mRNA in different parts and in the roots during development of tuberous roots were highly correlated with
enzymatic activities. In petioles, an increase in sucrose concentration led to an increase in the activity of sucrose
synthase.

Key words : Gene expression, Sucrose, Sucrose synthase (EC 2. 4. 1. 13), Sweet potato.
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Table1l. Comparison of the degree of identity
between the nucleotide sequence of IBSUS
and the corresponding nucleotide
sequences for sucrose synthase genes from
different plants.

% Identity

Plant source Sweet potato

IBSUS
Potato Sus3 82
Potato Sus4 85
Arabidopsis SSA 72
Arabidopsis Asusl 74
Maize Susl 76
Maize Shl 76
Rice Susi 76
Rice Sus2 77
Barley Susl 77
Barley Sus2 76

Sources of the sucrose synthase sequences are as
follows, potato Sus3'?; potato Sus4'?; Arabidop-
sis SSAY; Arabidopsis AsusI'”; maize SusI®®;
maize ShI*®; rice SusI®®; rice Sus2®®; barley
SusI*® ; barley Sus2?® ; and sweet potato IBSUS,
this study.
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Fig. 1. Activities of sucrose synthase in various
parts of sweet potato. Each point represents
the mean value from four replicates, and
vertical lines show the standard deviation.
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Fig. 2. Northern blot analysis of total RNA
from different parts of sweet potato. An
equal amount (20 xg) of total RNA from
each sample was loaded in each lane. The
blot was probed with 3?P-labeled IBSUS.
RNA was isolated from leaf blades (lane 1),
petioles (lane 2), stolons (lane 3), fibrous
roots (lane 4) and tuberous roots (lane 5).
Molecular length standards are indicated at
left in kilobases.
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Changes in the activity of sucrose synthase in roots (A), the diameter of roots (B), the starch content

(C) and soluble sugar contents (D) in roots after planting. Each point represents the mean value from four
replicates. Vertical lines show the standard deviation, and in some cases these values are smaller than the

diameter of the symbols.
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Fig. 4. Steady-state mRNA levels for sucrose
synthase in roots during growth. Twenty
micrograms of total RNA from each sample
were fractionated by electrophoresis, and
then blotted on a nylon membrane and
hybridized with a radiolabeled probe pre-
pared from IBSUS. RNA was isolated from
roots of sweet potato grown for 14 days
(lane 1), 21 days (lane 2) and 28 days
(lane 3) after planting. Molecular length
standards are indicated at left in kilobases.

DI EITo 1208, BEW, 135 <E, HiRs L UBR
KBWTH2.4kb D—EKD/ N> F URHTE %
mots, BRUKENT 22 RNAERHET & L HITK
EEEEERRL, NV TS AE—va vDORER
THTCHEBROBER CTh o7 (F—FIIRLTWE
V),

72, NUA Y ad Susl3 BEFE Susd BEF
MR DORBFERBEL D, Sus3 BETFIRIRE
ETHRVERENS, EHTHEERBL T
%12, Susd BEFRRETCRLFAHENS L, K
ALLEF TIIEERIA IR W, IBSUSOD
mRNA BB TR %L, EHFTRIESh E» o
7z Z ke, IBSUS OEET 1T Susd Bz F L #H
L7 BERFODEEZOND, L L, Susd &
ZF O mRNA FETHREINE L 27D L,
IBSUS @ mRNA i35 ZEi2 b HYBFEE L.
DBV IIEYREC L 5> Ty a ARBRORTE
RBELZROT0ELDECTHDRDN, HD 0
&, Z>¥a 7Tl Sus3 Bl & Sus4 Bl mRNA O
WY RBEROTWBELDELTLDREDN, S5
S S WEH RSN ETH B,

N7 ET I YD Susl BIETF & Shl BEFOFRE
BEEHRUEOREINITONTHSE Z EBHRESH

0.10

Sucrose synthase activity
(¢mol min~! mg™! protein)
<
[en)
[$2]

0 3 6 9
Sucrose (%)

Fig. 5. Dependence of the activity of sucrose
synthase in the petiole portions of leaf-
petiole cuttings on the concentration of su-
crose. Leaf-petiole cuttings were treated with
a solution of sucrose at various concentra-
tions for 6 days. Each point represents the
mean value from four replicates, and vertical
lines show the standard deviation.
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