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Abstract

Sucrose synthase is a key regulatory protein, and a potential biomarker for abiotic stress response in plants.

These metabolic enzymes have been extensively examined for their varied functional roles.  The upregulation of

this P
i
- and adenylate-independent glycolytic enzyme in different environmental contexts has also been exten-

sively characterized.  Here we present an analysis of the evolutionary features of sucrose synthases in an effort

to correlate variations in sequence to the structure and function of this protein and its potential implication for

the stress response mechanism in plants as evidenced from transcript distribution studies.  An analysis of the

evolutionary characteristics of this enzyme is useful given the role of this protein in sugar sensing, sugar import

to sink tissues and plant development.  Based on the secondary structural features of sucrose synthases and

mapping of sequence variations in the context of the fold of these proteins, we note evolutionarily conserved

amino acids of potential functional significance. In addition, we also observe the presence of target peptides in

some of these proteins suggesting potential cellular localization.  The results presented in this manuscript could

aid ongoing studies on this protein as a potential biomarker and candidate gene for environmental stress.
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Introduction

Sucrose metabolic enzymes – SUS (sucrose synthase),
SPS (sucrose phosphate synthase) and SPP (sucrose phos-
phatase) are ubiquitously expressed in cyanobacteria,
proteobacteria and green plants.  Homologues to sequences
of known sucrose synthesizing enzymes exist in the a, b,

and g subdivisions of proteobacteria but not in other bacte-
ria or archaea.  It is reported that they could have been
acquired by plants during the endosymbiosis of a sucrose
synthesizing mitochondrial ancestor more likely of
cyanobacterial origin since sucrose synthesis occurs in green
plants with oxygenic photosynthesis.  Sucrose synthesis is
often known to occur in response to abiotic stresses such

as salt or osmotic stress and is thought to help maintain
membrane structure and function (Reed et al., 1986;
Hagemann and Marin, 1999).  Sucrose accumulation also
occurs as a response to low temperature (Strand et al.,
2003) or drought (Yang et al., 2001).  Sucrose generally
serves as a transport compound, shuttling carbon and en-
ergy between cells in filamentous species as well as higher
plants and is a component of cell wall synthesis.  Sequences
of enzymes responsible for sucrose metabolism share com-
mon protein domains – sucrose synthase and
glycosyltransferase domains, and the enzymes belong to the
GT4 family in the carbohydrate active enzyme database
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(http://www.cazy.org/fam/GT4.html).  Sucrose synthase
activity correlates with sugar import (Sung et al., 1989),
cell wall synthesis (Chourey et al., 1991) and sink strength
(Sun et al., 1992).  Sucrose synthase is involved with starch
and sucrose metabolism; carrying out degradation (ADP/
UDP + sucrose = ADP-glucose + fructose) as well as syn-
thesis (NDP-glucose + D-fructose = NDP + sucrose) of
sucrose, with a characteristic choice of substrates viz.,
UDP>dTDP>ADP>CDP>GDP for the cleavage reaction.
The pathway of sucrose degradation by sucrose synthase
is favored particularly under energy limiting conditions be-
cause of lower overall energy costs, reflected by the regu-
lation of the enzyme under oxygen deprivation.  Sucrose
synthase exists predominantly in the cytosol but is some-
times associated with the plasma membrane (Amor et al.,
1995).  Sucrose synthase is also noted to exist in a mem-
brane bound form in association with cellulose or callose
contributing to cell wall biosynthesis (Subbaiah et al., 2001).
The enzyme is predicted to be a component of the mito-
chondrial proteome in maize that suggests roles other than
sucrose catabolism (Subbaiah et al., 2006).  This enzyme
has also been reported to regulate nutrient/sugar signaling
through the opening of mitochondrial permeability transition
pores (Azoulay-Zohar, 2003).  Besides the mitochondrion,
sucrose synthase is also reported to be present in chloro-
plasts suggesting its role in regulating photosynthetic pro-
cesses in plastids (Gerrits et al., 2001; Oswald et al., 2001).

There is a considerable body of literature on sucrose regu-
lation and the crucial role of these metabolic enzymes in the
functional biology of plants.  However, important aspects of
this metabolic process are still an enigma.  Studies in
cyanobacteria and the recent publication of the sequences
of several complete genomes provide new insights into the
origin and evolution of proteins involved in sucrose metabo-
lism.  It is difficult to reconcile these observations with pre-
vious phylogenic studies due to several isoforms and mul-
tiple sucrose metabolism gene transcripts.  For example, in
kiwifruit and wheat several protein isoforms exist as a re-
sult of polyploidization (Lunn and McRae, 2003).  In
Arabidopsis, there are at least six sucrose synthase genes
and at least 3 SUS genes in citrus (Komatsu et al., 2002).
The earliest phylogenetic studies of sucrose metabolic en-
zyme sequences using sequence information available at
that time suggested that sucrose synthase genes could be
classified into at least 3 major groups; one monocot and two
dicot categories (Sturm et al., 1999).  Alternative splicing
of SUS transcripts have also been noted to be tissue or
stage specific and thus constitutes a potential regulatory strat-
egy.  In maize, SUS1, SUS2 and SH1 are the three genes
known along with isoforms.  Some isoforms of these genes

are known to be more responsive to stress, and mutational
analysis suggests that this response may be paralog spe-
cific (Subbaiah et al., 2006).

Here we report our analysis of sucrose synthase protein
sequences, their phylogeny and structural conservation and
examine if there is a significant over-representation of su-
crose synthase sequences in cDNA libraries derived after
abiotic stress.  This analysis builds on previous compilations
of the SPS, SUS and SPP enzymes (Langenkamper et al.,
2002; Lunn and McRae, 2003; Castleden et al., 2004; and
Lunn, 2002; Komatsu et al., 2002; Subbaiah et al., 2006).
The information generated through this study is thus likely
to serve as a useful starting point to connect molecular events
contributing to the stress response and the phylogenetic clus-
tering of orthologs of genes involved in sucrose metabo-
lism.

Methods

Sequence collection:  Protein sequences corresponding
to sucrose synthases were retrieved from the Pfam data-
base (http://www.sanger.ac.uk/Software/Pfam/).  A total of
160 sequences were recovered.  Redundancy was checked
using the standalone Blast program against the same dataset;
isoforms were identified from a visual analysis of their align-
ments and validated using the isoform recognition tool
IsoSVM (Spitzer et al.,2006).

Sequence analysis:  An alignment of SUS sequences
was performed using conventional software including
ClustalW (Thompson et al.,1994), MUSCLE and
PROMALS 2.0(Pei and Grishin, 2007).  Alignment editing
and visualization was carried out in Jalview(Clamp et

al.,2004).  Secondary structure prediction results were ob-
tained from Promals that uses PSIPred as well as Jnet.
Functional region identification through surface mapping was
carried out using the Consurf server (Glaser et al., 2003).
Phylogenetic tree construction was carried out using the
PAUP4.0 software (Sinauer Associates).  Both neighbour
joining and parsimony trees were derived, using 1000 repli-
cates.  The representative alignments and trees shown in
the paper were derived using ClustalW and PAUP soft-
ware. The TreeView software was used to display trees
(Page, 1996).The presence of N-terminal pre-sequences
viz., mitochondrial targeting peptide (mTP) or secretory
pathway signal peptide (SP) were determined using the
TargetP 1.1 server (http://www.cbs.dtu.dk/services/TargetP/
, Emanuelsson et al., 2000, 2007).  User defined settings
were selected for TargetP to indicate the plant origin of the
sequences with “no cut-off” stringency for all sequences
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tested.  The average amphipathicity, hydrophobicity and simi-
larity plots were derived using AveHas (Zhai and Saier, 2002)
with the input multiple sequence alignment generated using
ClustalW.  Protein motifs were searched using the PPsearch
module that screens Prosite patterns (www.ebi.ac.uk/
ppsearch).  The reference sequences for each group of the
phylogenetic tree were derived using Promals software (Pei
and Grishin, 2007) and were searched against EST sequence
databases at JCVI (formerly TIGR) using WU-Blast and
separately against ESTs derived from abiotic stress cDNA
libraries using a standalone version of BLAST(Altschul et

al.,1997).  The stress sequences were retrieved from an in-
house stress transcript database (http://
www.intranet.icrisat.org/gt1/tog/homepage.htm), which
houses updated sequence data on stress derived ESTs across
16 crop species.  The parsing of the BLAST output was
carried out using scripts available in-house.  Tree reconcili-
ation was carried out using the Notung tool (Chen et al.,
2000) with species trees derived using the NCBI taxonomy
browser.

Results and Discussion

Sucrose synthase is homologous to sucrose phosphate
synthase, which catalyses the penultimate step of sucrose
synthesis.  The main sucrose metabolism enzymes viz., SUS,
SPS and SPP differ in their domain architecture.  The SUS
sequences adopt two architectures: fusion of sucrose syn-
thase and glycosyl transferase or the sucrose synthase do-
main alone.  There are three variants to the SPS sequences:
glycosyl transferase and sucrose phosphate synthase do-
mains, sucrose phosphate synthase alone and a three do-
main structure with the sucrose synthase, glycosyl trans-
ferase and sucrose phosphate synthase domains.  The SPP
sequences have two architectures: a two domain S6PP with
S6PP_C and S6PP alone.  This study is based on sequences
that display the SUS architecture.  A search of the Pfam
database resulted in 126 sequences containing the sucrose
synthase and glycosyl transferase domain and 34 sequences
with a lone sucrose synthase domain.  These included 17
sequences of cyanobacterial origin, 9 of proteobacterial ori-
gin, one from the thermophilic anaerobic bacterium
Thermosipho melanesiensis and 133 sequences from plants.
The plant sequences consisted of 84 dicotyledonous repre-
sentatives and 49 from monocots.  After removal of redun-
dant sequences, the total dataset was reduced to 135 se-
quences.  Fragments of sequences less than 200 amino ac-
ids in length as well as isoforms were not retained for the
phylogenetic analysis.  Homologs from the same species
whose alignment had sequence substitutions were retained
to allow for more information content in the phylogenetic

analysis.  This dataset for the derivation of phylogenetic
trees thus consisted of 71 plant sequences and 23 sequences
derived from proteobacteria and cyanobacteria.

Phylogenetic Analysis

Figure 1A shows a phylogenetic tree with clear separa-
tion of the plant from the bacterial sequences. This is in
agreement with earlier reports regarding cyanobacterial and
plant SPS sequences (Langenkamper et al.,2002).  Figure
1B shows a parsimony tree of plant sucrose synthase se-
quences and their separation into at least three sub - fami-
lies.  These three families have been labeled A, B and C.
Of the 71 plant sequences, 20 monocot sequences clus-
tered within sub-family A, 35 dicot sequences within a large
sub-family B and 16 dicot and monocot sequences within
sub-family C.  All three sub-families are characterized by
the presence of paralogues within a single species.  Early
classification of sucrose synthase indicated 4 main classes,
class I consisting entirely of enzymes from monocots, class
II, III and IV consisting entirely of enzymes from dicots
(Komatsu et al., 2002, Sturm et al., 1999).  Studies on SPS
sequences reported clustering of SPS sequences into at least
three families and every plant had a representative of each
family in their genome.  The clear distinction between dicot
and monocot proteins is seen in our study as well; however
dicot derived sequences are distributed into at least two sub-
families, one of which has monocot representatives.  The
phylogenetic trees generated using both Neighbour Join and
Parsimony methods were in agreement and substantiated
this clustering.  The separation of A, B and C subfamilies is
supported by bootstrap values of 88, 97 and 100 respec-
tively.  Within the subfamilies A and C, bootstrap support
for all nodes range from 70-100 across the family, whereas
within the dicot sub-Family B, there appear to be further
divisions separating the family into at least 3 groups with
bootstrap support of 77, 100 and 62.  The clustering also
appears to correlate with taxonomic separation, with repre-
sentatives of the order Caryophyllales (Dianthus, Che-

nopodium and Beta vulgaris) clustering away from the
Asterids sequences (Coffea, Nicotiana and Solanum)
which, in turn, are separated from all the other representa-
tives of the Rosids subclass (that includes Arabidopsis,
Eucalyptus, Gossypium, Populus, Citrullus, Citrus and
legume representatives).  The dicot species that are repre-
sented in both Families B and C are Arabidopsis, Citrus,
Pisum, Beta, Coffea and Solanum sp.  The Arabidopsis
representatives include six SUS proteins – SUS1 to SUS6
(Baud et al., 2004).  SUS1 and SUS4 cluster with Family
B, while SUS2, SUS3, SUS5 and SUS6 in Family C.  There
are some dicot sequences that do not have a homolog in B
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Figure 1: Phylogenetic trees  and reconciled trees. (1A) Parsimony tree derived using PAUP software, showing the
separation of plant sucrose synthase protein sequences from their cyano and proteobacterial ancestors.Labels correspond to
the following sequences: 1-AtSus5,2-OsA,3-AtSus6,4-Cp1,5-Cp2,6-St1,7-AtSus4,8-Ppy,9-CitSusA,10-BvSus,11-AtSus2,12-
OsSus2,13-Pd1,14-Ma,15-Og,16-Ta1,17-Pd2,18-AgSusy,19-DcSus1,20-Cl,21-Gh1,22-Val1,23-AtSus1,24-AtSus3,25-
DcSus2,26-Ca1,27-Pc,28-PsSus2,29-OsB,30-ZmSus3,31-Bo1,32-ZmSus2,33-HvSus2,34-Ta2,35-OsSus3,36-9Aspa,37-
TgSus2,38-TgSus1,39-HvSus1,40-Lp1,41-Bo2,42-ZmSus1,43-So1,44-OsSus1,45-Cc,46-Ca2,47-Nt,48-St2,49-Sl,50-StSus2,51-
Nl1,52-Nl2,53-Ps1,54-Cp,55-Eg,56-Fa,57-Pv,58-PaSusy,59-GmSusy,60-Ps2,61-VfSusy,62-MsSusy,63-Mt,64-Psp,65-Ptm,66-
Cr,67-Bv,68-Dc,69-Gh2,70-CitSus1,71-Bo,72-Av1,73-Asp1,74-9NOST,75-Ns1,76-Np1,77-Lm,78-Se,79-Gv,80-Np2,81-Ns2,82-
Asp2,83-Av2,84-Sa,85-At,86-Dp,87-Da,88-No,89-Net,90-Neu,91-Nm,92-Pma,93-Pmb,94-Tm. The corresponding protein
identifiers for these abbreviations are given in Table1. (1B) Parsimony tree derived using PAUP, with 10000 bootstrap,
showing the separation of the 3 sucrose synthase subfamilies. The protein identifiers for the abbreviations used are given in
Table1. (1C) Sub-familyA gene tree reconciled with species tree for the monocot species represented in this
subfamily,reconciliation was done using the software Notung.(3 duplications, 2 losses) (1D) Sub-familyB gene tree recon-
ciled with species tree for the dicot species represented in this subfamily, reconciliation was carried out using the software
Notung. (Duplications are shown by ‘D’, 5 duplications, 2 losses).
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ProteinId Species 
Abbreviation used 

in tree Protein Domain Annotation 
Q7AY41 Anabaena sp. Asp1 Sucrose_synth, sucrose-udp 

glucosyltransferase Putative sucrose synthase 
Q934C0 Anabaena sp. 9NOST Sucrose_synth, sucrose-udp 

glucosyltransferase 
Putative sucrose synthase  

Q3MAT5 Anabaena variabilis Av1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

Q937E3 Nostoc punctiforme  Np1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Putative sucrose synthase  

A0ZKD4 Nodularia spumigena 
ccy9414 

Ns1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q6E7L3 Lyngbya majuscula Lm Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q8DK23 Synechococcus elongatus  Se Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q7NFB9 Gloeobacter violaceus Gv Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose phosphate synthase  

Q939U7 Anabaena sp. Asp2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Putative sucrose synthase  

Q3M6M8 Anabaena variabilis Av2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

Q937E2 Nostoc punctiforme  Np2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Putative sucrose synthase  

A0ZEN2 Nodularia spumigena 
ccy9414 

Ns2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q8UHL9 Agrobacterium tumefaciens At  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Glycosyltransferase  

A0NLP8 Stappia aggregata Sa Sucrose_synth, sucrose-udp 
glucosyltransferase 

Glycosyltransferase  

Q1NMR6 Delta proteobacterium 
mlms-1 

Dp Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q820M5 Nitrosomonas europaea Neu Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

Q0AH48 Nitrosomonas eutropha Net Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q2Y6R3 Nitrosospira multiformis  Nm Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

YP_001305785 Thermosipho melanesiensis Tm Glycosyl transferase Sucrose synthase 
Q3J6N7 Nitrosococcus oceani  No Sucrose_synth, sucrose-udp 

glucosyltransferase 
Sucrose synthase (EC 2.4.1.13) 

Q1K1P5 Desulfuromonas 
acetoxidans dsm 684 

Da Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13).  

Q7V9F3 Prochlorococcus marinus Pma Sucrose_synth, sucrose-udp 
glucosyltransferase 

Glycosyltransferase.  

Q317T0 Prochlorococcus marinus Pmb Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose-phosphate synthase (EC 
2.4.1.14).  

Q9FX32 Arabidopsis thaliana AtSus6 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

Q9FHU4 Arabidopsis thaliana AtSus5 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q50JU7 B.oleracea Bo Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

Q6K973 Oryza sativa OsA Sucrose_synth, sucrose-udp 
glucosyltransferase 

Putative sucrose synthase  

Q8W402 Nicotiana tabacum Nt Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q8LJT5 Oncidium goldiana Og Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q8LJT4 x Mokara cv. 'Yellow' 9Aspa  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

SUS2 Tulipa gesneriana TgSus2  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 2 (EC 2.4.1.13)  

SUS1 Tulipa gesneriana TgSus1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 1 - (EC 2.4.1.13)  

Q9LKR0 Saccharum officinarum  So1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 

SUS1   Zea mays ZmSus1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 1 (EC 2.4.1.13)  
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Q8W1W2 Bambusa oldhamii  Bo2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q0DDW2 Oryza sativa OsSus1  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Os06g0194900 protein (Sucrose 
synthase 2) 

Q2HWR2 Lolium perenne  Lp1  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase   

SUS1   Hordeum vulgare HvSus1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 1 (EC 2.4.1.13 

O82073 Triticum aestivum  Ta1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase type I.  

SUS2   Oryza sativa OsSus2  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 2 (EC 2.4.1.13)  

Q8W1W4 Bambusa oldhamii  Bo1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase   

SUS2   Zea mays ZmSus2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 2 (EC 2.4.1.13)  

Q43223 Triticum aestivum  Ta2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase type 2.  

SUS2   Hordeum vulgare HvSus2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 2 (EC 2.4.1.13)  

SUS3   Oryza sativa OsSus3 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 3 (EC 2.4.1.13)  

Q4LEV1 Potamogeton distinctus Pd1  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase.  

Q1PCS4 Dianthus caryophyllus  Dc Sucrose_synth, sucrose-udp 
glucosyltransferase 

SUS1 (Fragment).  

SUS1   Arabidopsis thaliana AtSus1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

Q9SLS2 Citrus unshiu  CitSus1  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase  

Q9XGB7 Gossypium hirsutum  Gh1 Sucrose_synth Sucrose synthase   
Q944U6 Carica papaya  Cp Sucrose_synth Sucrose synthase (EC 2.4.1.13)  
Q9ZRC4 Gossypium hirsutum  Gh2 Sucrose_synth, sucrose-udp 

glucosyltransferase 
Sucrose synthase (Fragment)  

Q9T0M9 Pisum sativum Ps2  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.14)  

SUSY   Vicia faba  VfSusy Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

Q9XG65 Medicago truncatula Mt Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

SUSY   Medicago sativa MsSusy Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

Q8GTA3 Phaseolus vulgaris  Pv  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

 
SUSY   

 
Phaseolus aureus 

PaSusy   
Sucrose_synth, sucrose-udp 
glucosyltransferase 

 
Sucrose synthase (EC 2.4.1.13 

SUSY   Glycine max  GmSusy Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

Q1HG95 Viscum album subsp. 
album 

Val1 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (Fragment) 

Q00P15 Eucalyptus grandis  Eg Sucrose_synth Sucrose synthase (EC 2.4.1.13)  
Q0WT99 Arabidopsis thaliana AtSus4 Sucrose_synth Sucrose synthase like protein   
O81605 Musa acuminata Ma Sucrose_synth, sucrose-udp 

glucosyltransferase 
Sucrose synthase (Fragment)  

Q9LWB7 Chenopodium rubrum  Cr Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13).  

Q6SJP5 Beta vulgaris Bv Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13) 

Q9AVR8 Pisum sativum Ps1 Sucrose_synth Sucrose synthase isoform 3  
Q08IC2 Fragaria ananassa  Fa Sucrose_synth, sucrose-udp 

glucosyltransferase 
Sucrose synthase (Fragment)  

Q9SBL8 Citrullus lanatus  Cl  Sucrose_synth, sucrose-udp 
glucosyltransferase 

Wsus 

Q7Y078 Solanum tuberosum St2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase 4 (EC 2.4.1.13)   

SUS2   Solanum tuberosum StSus2 Sucrose_synth, sucrose-udp 
glucosyltransferase 

Sucrose synthase (EC 2.4.1.13)  

O82691 Solanum lycopersicum  Sl  Sucrose_synth Sucrose synthase   
Q70KR0 Coffea arabica  Ca2 Sucrose_synth, sucrose-udp 

glucosyltransferase 
Sucrose synthase (EC 2.4.1.13)  

Q4QZT3 Coffea canephora  Cc Sucrose_synth, sucrose-udp Sucrose synthase (EC 2.4.1.13)  




