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Lactic acid bacteria (LAB) are widely used in the feed and food (fermentation) 
industry (e.g. beer, cheese, yoghurt, olives, pickles, sauerkraut and silage) (Leroy & de 
Vuyst, 2004). LAB form various metabolites during fermentation of carbohydrates, which 
contribute positively to the taste, smell and preservation of the final product. LABs are 
also known to produce an abundant variety of exopolysaccharides (EPSs). The properties 
and thus the potential for application of EPSs vary and are dependent on their 
monosaccharide composition, type of linkages present, degree of branching and molecular 
weight. Depending on their monosaccharide composition and biosynthetic pathway, EPSs 
produced by LAB can be divided into two groups, heteropolysaccharides and 
homopolysaccharides (Jolly et al., 2002, de Vuyst & Degeest, 1999). 
Heteropolysaccharides are composed of a variety of sugar residues; mainly glucose, 
galactose, fructose and rhamnose. Intracellular sugar nucleotides, formed from 
intermediates of central carbon metabolism play an essential role in heteropolysaccharide 
synthesis. The activated sugar nucleotides are transferred onto a lipophilic carrier, 
followed by assembly of the oligosaccharide repeating unit by specific 
glycosyltransferases. Then the repeating unit is exported and polymerized. (Jolly et al., 
2002, Welman & Maddox, 2003). 
 Homopolysaccharides are composed of one type of monosaccharide. We are 
interested in synthesis of homopolysaccharides from sucrose by sucrase type of enzymes. 
Products of these enzymes may consist of either glucose (polymer: α-glucan) or fructose 
(polymer: β-fructan) residues with varying glycosidic linkages, degree of branching and 
molecular weights. α-Glucans of LAB are synthesized by single (glucan)sucrase enzymes 
from sucrose (donor). Instead of the growing glucan chain (polymerization), also water 
(hydrolysis) or other oligosaccharides (acceptor reaction) may be used as acceptor 
substrates.  
 The physiological roles of α-glucans in lactic acid bacteria have not been clearly 
established, and are probably diverse and complex. The polymers may render protection 
to microbial cells in their natural environment, against desiccation, phagocytosis and 
phage attack, antibiotics or toxic compounds (Cerning, 1990, Jolly et al., 2002). These 
polysaccharides may play a role in adhesion of cells to solid surfaces and in biofilm 
formation (e.g. formation of dental plaque on tooth surfaces by Streptococcus sp.) 
(Russell, 1990). Furthermore, glucans (e.g. dextran) are used in industrial (food) and 
biomedical applications (e.g, gel filtration products, bakery products, blood plasma 
substitutes). 
 The work in this thesis focuses on glucansucrases from lactic acid bacteria, especially 
lactobacilli. Lactobacilli have been used as probiotics (�mono- or mixed culture of living 
microorganisms which, applied to animal or man, beneficially affects the host by 
improving the properties of the indigenous population of gastrointestinal microorganisms�) 
(Havenaar & Huis in 't Veld, 1992) to control intestinal disorders such as lactose 
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intolerance, acute gastroenteritis due to rotavirus and other enteric pathogens, adverse 
effects of pelvic radiotherapy, constipation, inflammatory bowel disease, and food allergy. 
The beneficial effects of these organisms have been attributed to their ability to suppress 
the growth of pathogenic bacteria, possibly by secretion of antibacterial substances such 
as lactic acid, peroxide and bacteriocins. Their survival during the passage through the 
human gut, when administered in fermented milk products, has been investigated 
extensively in recent years.  
 Prebiotics are defined as "a non-digestible food ingredient that beneficially affects the 
host by selectively stimulating the growth and/or activity of one or a limited number of 
bacteria in the colon" (Gibson & Roberfroid, 1995). Certain oligosaccharides 
(isomaltooligosaccharides, lactulose, fructans and oligosaccharides containing α-(1→2) 
glucosidic bonds) and polysaccharides are resistant to digestion by enzymes of the gastro-
intestinal tract. These poly- and oligosaccharides can, however, be fermented by 
beneficial microorganisms, such as bifidobacteria. Prebiotics therefore, selectively 
stimulate the growth of these microorganisms. The Lactobacillus strains and their 
oligosaccharide and glucan products described in this thesis potentially can be used as a 
synbiotic (combination of pro- and prebiotic). 
 Glucansucrases or glucosyltransferase (GTF) enzymes of LAB (E.C. 2.4.1.5) are 
composed of four different domains: their N-terminal end starts with (i) a signal peptide, 
followed by (ii) a highly variable stretch, (iii) a highly conserved catalytic or sucrose 
binding domain and (iv) a C-terminal glucan binding domain, composed of a series of 
tandem repeats (Monchois et al., 1999d).  
 Glucan polymer synthesis proceeds in a processive manner, intermediate 
oligosaccharides can not be detected and polysaccharides of high molecular weight are 
obtained at early reaction times (Tsuchiya et al., 1953, Bovey, 1959, Ebert & Schenk, 
1968). The exact mechanisms of glucan synthesis are still not fully understood. Two 
alternative mechanisms have been proposed for the glucan chain growth: a) Non-reducing 
end elongation: this mechanism involves the presence of one site (an aspartate or 
glutamate) acting as a nucleophilic group and another residue acting as a proton donor, b) 
Reducing end elongation: according to this mechanism, the reaction occurs in two steps 
involving two sucrose binding sites (Monchois et al., 1999d, Robyt, 1996).  
 A large collection of glucansucrases from Leuconostoc and Streptococcus sp. has been 
isolated over the years. Glucansucrases are able to synthesize a diversity of α-glucans 
with α-(1→6) (dextran by dextransucrases (DSR), mainly found in Leuconostoc), α-
(1→3) (mutan by mutansucrase, mainly found in Streptococcus), alternating α-(1→3) / α-
(1→6) (alternan by alternansucrase (ASR), only reported in Leuconostoc mesenteroides), 
and α-(1→2) glucosidic bonds (only reported in Ln. mesenteroides). Depending on the 
specificity of the glucansucrase enzyme, oligosaccharides can be formed, which are 
elongated at the non-reducing end, with varying glucosidic linkages.  
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 Besides their precise catalytic mechanism also features determining the linkage 
specificity of glucansucrases (glucosyltransferases, GTFs) remain to be elucidated. No 
detailed structural information is yet available for GTF enzymes of glycoside hydrolase 
family 70 (GH70), but their catalytic domains are closely related to glycoside hydrolases 
of family 13 (GH13) for which 3D structures and catalytic mechanism have been 
elucidated. Secondary structure prediction studies of the catalytic domain show that 
glucansucrases possess a (β/α)8 barrel structure like glycosidases (including α-amylase, 
cyclodextrin glycosyltransferase (CGTase), and amylosucrase of family GH13. Most 
members of this family hydrolyze / synthesize α-(1→4) and α-(1→6) glucosidic linkages. 
The (β/α)8-barrel structure motif is characterized by the presence of 8 β sheets located in 
the core of the protein alternated with 8 α-helices located at the surface of the protein. 
The (β/α)8-barrel of glucansucrases is circularly permuted. The four conserved regions (I-
IV) identified in the catalytic domain of members of the α-amylase family can also be 
found in the catalytic domain of glucansucrases. However, as a consequence of the 
circular permutation, region I occurs C-terminal of region II-IV in glucansucrase 
enzymes. The seven amino acid residues that are fully conserved in the α-amylase family 
are also present (except for one residue) in the glucansucrase family (Chapter 1). 
 The largely similar structural features of members of family GH13 and the 
glucansucrase family (GH70) provide an excellent starting point for investigations of 
structure/function relationships in GTF enzymes. Alignments between both families will 
allow identification of targets for mutagenesis aiming to alter general activity, linkage 
specificity and hydrolysis/transferase activity ratios in GTF enzymes. This eventually will 
lead to a better understanding of the reaction mechanism, elucidation of features 
determining what type of linkages are synthesized, and the hydrolysis/transferase ratios of 
GTF enzymes.  
 The aims of the research described in this thesis were (i) to analyze a possibly wider 
distribution of glucansucrase genes and enzymes in lactobacilli, (ii) to isolate and 
characterize the glucansucrase genes and enzymes from different lactobacilli and analysis 
of their oligosaccharides and glucan products (iii) to identify GTF regions important in 
glucan structure determination (by applying site-directed mutagenesis) (iv) to obtain a 
better understanding of GTF features determining linkage specificity within the oligo- and 
polysaccharide products synthesized. 
  Chapter 1 presents a review, including the results reported in the different chapters of 
this thesis, of current knowledge of the different LAB glucansucrase genes, enzymes, 
reactions catalyzed and glucan products synthesized, as well as a comparison between 
structural features of family GH13 and glucansucrase family 70 (GH70).  
   The isolation of a novel glucansucrase gene (gtfA), the first from a Lactobacillus 
strain is presented in Chapter 2. Previous work had shown that Lactobacillus reuteri 121 
was capable of synthesizing a fructan and a unique glucan polymer containing α-(1→4), 
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α-(1→6) and α-(1→4,6) glucosidic bonds (van Geel-Schutten et al., 1999). Using 
degenerate primers based on homologous boxes of glucansucrases from Leuconostoc and 
Streptococcus sp., part of a glucansucrase gene was isolated from the chromosomal DNA 
of Lb. reuteri 121. Using molecular techniques (inverse PCR) the complete gtfA gene 
(5343 bp in size!) was isolated. The deduced amino acid sequence of gtfA revealed the 
presence of a relatively large variable N-terminal domain, and a relatively short C-
terminal domain. Surprisingly, upstream of gtfA another (part of a) gtf gene was present 
designated gtfB. Although with difficulties, due to the rather large size of the gtfA gene, 
its cloning and expression in E. coli and subsequent purification was achieved 
successfully. The heterologously produced purified GTFA enzyme synthesized the same 
glucan polymer, containing large amounts of a α-(1→4) together with α-(1→6) and α-
(1→4,6) glucosidic bonds (�reuteran�), as the Lb. reuteri 121 strain. Furthermore, the N-
terminal amino acid sequence of GTF purified from culture supernatants of Lb. reuteri 
strain 121 was identical to the deduced amino acid sequence of the gtfA gene product. 
These data show that the GTFA enzyme is capable of synthesizing its complete glucan 
product from sucrose, and is also responsible for introducing various glucosidic linkages 
and branches in this glucan. This is the first demonstration of the isolation of a 
glucansucrase gene from a Lactobacillus, encoding an enzyme (GTFA, reuteransucrase) 
capable of synthesizing α-(1→4) glucosidic linkages. 
  Chapter 3 describes a biochemical and molecular characterization of reuteransucrase 
(GTFA) of Lb. reuteri 121. The GTFA pH optimum of pH 4.7 was comparable to that of 
other glucansucrases. Striking features of GTFA are its high temperature optimum of 50 
°C, its relatively high residual activity at lower temperatures, and its strong sensitivity to 
EDTA and Ca2+ ions, especially in the transferase reaction. Alignments of the GTFA 
sequence with glucansucrase from Streptococcus and Leuconostoc were used to identify 
residues critical for activity. Mutations in the putative catalytic residues, Asp1024Asn, 
Glu1061Gln and Asp1133Asn, resulted in 300-1000 fold reduced specific activities. The 
relatively large N-terminal variable region and relatively short glucan binding domain 
compared to glucansucrases from Streptococcus and Leuconostoc sp. raised questions 
about the precise role of the N- and C-terminal domains in GTFA. 
  The large N-terminal variable domain (702 amino acids) could be removed without 
changing the glucosidic linkage specificity of GTFA. Quite to our surprise, the transferase 
activity (initial rate) of the enzyme(s) with N-terminal deleted variable region increased 
three to four fold, whereas hydrolysis activity decreased. However, after prolonged 
incubation of the mutant enzyme with sucrose, resulting in complete sucrose conversion, 
the distribution of hydrolysis and transferase products was similar to wild type. 
Conceivably, the large N-terminal domain in the wild type protein causes steric hindrance 
to the growing glucan chain, its deletion resulting in a strongly increased transferase 
activity. Subsequent deletion of the atypical repeats (YG-repeats) present in the short C-
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terminal domain of GTFA (267 amino acids) resulted in strongly decreased affinity for 
sucrose in the transferase reaction. At the sucrose concentrations used, no saturation was 
achieved with the mutant enzyme. Furthermore, these C-terminal repeats were shown to 
be involved in glucan binding.  
  The activities of GTFA (and deletion mutants) with sucrose alone, and together with 
the acceptor substrates maltose and isomaltose, were also investigated, showing that after 
prolonged incubation the distribution of products of the mutant enzymes was similar to 
wild type. Analysis of oligosaccharides synthesized by GTFA showed that the α-(1→4) 
and α-(1→6) glucosidic linkages present in the GTFA glucan product were also 
conserved in its acceptor reaction products. Product specificity, including glucosidic bond 
specificity and glucan sizes, are thus determined by properties of the GTFA catalytic 
domain.  
 In chapter 4 the isolation and subsequent molecular and biochemical characterization 
of a second reuteransucrase (GTFBIO), isolated from a probiotic Lb. reuteri �BioGaia� 
strain, is presented. Lb. reuteri strain �BioGaia� was isolated as a pure culture from a 
Reuteri� Tablet purchased from the BioGaia Company. This tablet contains 100 million 
active Lactobacillus reuteri cells and assists to restore the balance of microflora in the 
gastrointestinal tract. This Lb. reuteri strain was shown to colonize the human stomach, 
duodenum, and ileum. Furthermore, a clear immunomodulating effect in the human gut 
was observed (Valeur et al., 2004). Using a similar approach as used for isolation of gtfA 
(degenerate primers and inverse PCR) the complete gtfbio gene (5343 bp) was isolated 
and cloned into E. coli. The expression of the gtfBio gene in E. coli was successful. The 
pH optimum of GTFBIO was similar (pH 5.0) to that of GTFA. However, the pH 
optimum was 15 degrees lower (35 °C) when compared to GTFA. The enzyme encoded 
by gtfBio of Lb. reuteri BioGaia expressed in E. coli synthesized virtually the same 
glucan polymer, containing large amounts of a α-(1→4) together with α-(1→6) and α-
(1→4,6) glucosidic bonds (�reuteran�) as Lb. reuteri BioGaia. There was a marked 
difference in the amount of α-(1→4) linkages (∼70%) present in the glucan synthesized 
by GTFBIO when compared to the amount of α-(1→4) linkages (∼45%) present in the 
glucan synthesized by GTFA of Lb. reuteri 121.  GTFBIO synthesized a glucan with the 
largest amount of α-(1→4) glucosidic linkages reported to date. GTFBIO was also 50% 
more efficient in using isomaltose (glucose-α-(1→6)-glucose) as acceptor reaction 
substrate than GTFA. Another difference between these two reuteransucrases was the 
hydrolysis/transferase activity ratio. Although both enzymes clearly convert sucrose into 
large amounts of glucan products upon prolonged incubation, GTFBIO displayed only 
hydrolytic activity and no transferase activity (initial rates). Upon sucrose depletion, 
GTFBIO had converted more than 50 % of this substrate into glucose (due to sucrose 
hydrolysis). In case of GTFA, only 20 % of sucrose had been converted into glucose upon 
substrate depletion. GTFA and GTFBIO are 69% identical and 80% similar at the amino 
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acid level, but synthesize different glucan polymers and have different 
hydrolysis/transferase ratios (initially as well as after substrate depletion). Therefore, 
GTFA and GTFBIO are interesting candidates to examine structural differences 
(alignments, hybrid enzymes, site-directed mutants) determining the larger amount of α-
(1→4) bonds synthesized by GTFBIO in its products and its higher hydrolytic activity.   
 The different glucansucrase enzymes of LAB display high sequence similarity. Their 
linkage specificity is probably caused by relatively small differences in their putative 
acceptor sugar-binding subsites. Based on a comparison with sugar-binding acceptor 
subsites in family GH13 enzymes, the locations of two regions putatively involved in 
acceptor substrate binding in GTF enzymes were identified. A third (putative) acceptor 
substrate binding region was identified on basis of earlier mutagenesis studies with 
different GTF enzymes, involving amino acid residue 1138 and 1142 (GTFA, Lb. reuteri 
121 numbering), determining the solubility of the glucan products and the ratio of [α-
(1→3) versus α-(1→6)] glucosidic linkages present (Shimamura et al., 1994, Monchois et 
al., 2000b, Remaud-Simeon et al., 2000).  
 Based on alignments of the three putative acceptor sugar-binding subsites, amino acid 
residues conserved in other glucansucrase, but not conserved in both reuteransucrase 
enzymes, were identified as targets for site-directed mutagenesis experiments as described 
in Chapter 5. A range of site-directed mutants were constructed in GTFA of Lb. reuteri 
121 and used to study the effect of amino acid changes on enzyme characteristics. A triple 
amino acid mutation (N1134S:N1135E:S1136V) in a region immediately next to the 
catalytic Asp1133 (putative transition state stabilizing residue) converted GTFA from a 
mainly α-(1→4) (∼45%, reuteran) to a mainly α-(1→6) (∼80%, dextran) synthesizing 
enzyme. Affinity for the substrate sucrose decreased 10 fold upon introduction of this 
triple amino acid mutation. The spectra of products formed from sucrose plus maltose or 
isomaltose (upon depletion of sucrose) changed drastically. When incubated with sucrose 
plus maltose, the wild type GTFA and the triple mutant enzyme both converted 60% of 
maltose into oligosaccharide products. However, the triple mutant synthesized an 
oligosaccharide with a degree of polymerization (DP) of 4, identified with enzymatic 
digestion as α-(1→6) -panose, which was not synthesized at all by wild type GTFA. 
Oligosaccharide yields with sucrose and isomaltose as acceptor reaction substrate 
increased 2 fold (from 30 to 60%) for the triple amino acid mutation. Furthermore, 
isomaltotriose and isomaltotetraose oligosaccharides were synthesized, present in minor 
amounts, as products of wild type. The subsequent introduction of mutation 
P1026V:I1029V, involving two residues located in a region next to the catalytic Asp1024 
(nucleophile), resulted in synthesis of an α-glucan containing only a very small 
percentage of α-(1→4) glucosidic linkages (∼5%) and a further increased percentage of 
α-(1→6) glucosidic linkages (∼85%). The quintuple GTFA mutant showed the same 
oligosaccharide yields with sucrose and isomaltose as acceptor substrate as the triple 
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mutant. However, this quintuple mutant synthesized larger amounts of isomaltotetraose. 
Furthermore, this quintuple mutant synthesized isomaltopentaose and isomaltohexaose.  
 The mutant GTFA enzymes thus displayed changed glucosidic linkage specificity in 
the synthesis of glucans (from sucrose) and in oligosaccharide products synthesized from 
(iso)maltose and sucrose. The variations in glucosidic linkage specificity observed in 
products of different glucansucrase enzymes indeed appear to be based on relatively small 
differences in amino acid sequences in their sugar-binding acceptor subsites. Strikingly, 
the hydrolysis and transferase activities (after substrate depletion) of the mutants 
mentioned above were affected only to a minor extent. 
 Another site-directed mutant (H1065S:A1066S) was constructed with the aim to make 
GTFA more similar to GTFBIO; this largely succeeded and resulted in complete loss of 
transferase activity (initial rate) in the mutant enzyme. The H1065S:A1066S mutant 
enzyme showed the same product spectrum as GTFA when incubated with sucrose and 
the acceptor substrates (iso)maltose (analyzed upon sucrose depletion). The larger 
amounts of α-(1→4) glucosidic linkages synthesized by GTFBIO compared to GTFA can 
not be explained by differences in amino acid sequence in the three (putative) acceptor 
sites. Two sites are identical in both enzymes and mutation of the third site did not affect 
the nature of the glucosidic linkages in the glucan and oligosaccharide products. 
Conceivably, more GTF regions are involved in determining the nature and ratio of 
glucosidic linkages synthesized. Synthesis of hybrid reuteransucrase enzymes may lead to 
a better understanding of what determines the variation in α-(1→4) specificity in these 
enzymes. Alternatively, 3D structures of these enzymes may be needed to identify the 
essential differences. 
 Chapter 6 describes an efficient method for identification of (partial) 
glucosyltransferase genes in Lactobacillus strains using degenerate primers based on 
conserved regions in the catalytic domains of glucansucrases from Leuconostoc, 
Streptococcus and Lactobacillus sp. Fragments of 10 putative glucansucrase genes were 
identified in eight members of the genus Lactobacillus (five different Lb. reuteri strains, 
Lactobacillus fermentum, Lactobacillus sakei and Lactobacillus parabuchneri) were 
isolated. The different strains also synthesized glucan polymers from sucrose. 
Glucansucrase genes and enzymes thus appear to occur widespread in members of the 
genus Lactobacillus.   
 Chapter 7 reports the first time isolation and characterization of six different full-
length dextransucrase and mutansucrase genes and enzymes of various Lactobacillus spp., 
and the glucan products synthesized, with mainly α-(1→6) and/or α-(1→3) glucosidic 
linkages. The recombinant GTFB of Lb. reuteri 121 was not active under the conditions 
tested. Its inactivity may be caused by the aberrant amino acid sequence at the start of its 
catalytic core. The highly conserved motif �INGQYY� indicating the start of the catalytic 
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core in GTF enzymes is absent in GTFB. In the supernatant of Lb. reuteri 121 grown 
cultures only the GTFA enzyme was found (under the growth conditions tested). 
 The active glucosyltransferase enzymes, GTF180 (dextran) and GTFML1 (mutan), 
characterized from Lb. reuteri 180 and Lb. reuteri ML1 display high sequence similarity 
with GTFA of Lb. reuteri 121 (reuteran). Interestingly, all Lb. reuteri GTFs (including 
both reuteransucrase enzymes GTFA and GTFBIO) have relatively large N-terminal 
variable regions and relatively short putative glucan binding domains with conserved and 
less conserved YG-repeating units. The three other GTF enzymes (GTFKg15, GTFKg3 
and GTF33) isolated from Lb. sakei Kg15, Lb. fermentum Kg3 and Lb. parabuchneri 33 
contain smaller variable regions and larger putative glucan binding domains when 
compared to the Lb. reuteri GTF enzymes.  
 Major breakthroughs achieved in this thesis are (i) proficient expression of the 
relatively large size Lactobacillus GTF enzymes in E. coli and development of relatively 
easy and fast GTF enzyme purification protocols. Furthermore, different analytic tools 
have been developed and implemented: (ii) detailed kinetic analysis, with hydrolysis, 
transferase and total enzyme activity clearly distinguished; (iii) measurement of products 
synthesized after substrate depletion (end point conversion) by Dionex analysis; (iv) 
analysis of oligosaccharide products synthesized by Dionex analysis; (v) identification of 
purified oligosaccharide products by enzymatic degradation followed by Dionex analysis; 
(vi) detailed analysis of glucan polymers using methylation, NMR and HPSEC-MALLS 
studies.  The combination of these assay methods has allowed a detailed analysis of wild 
type and mutant GTF enzymes from lactobacilli.  
 The results presented in this thesis show that the same variety of gtf genes, GTF 
enzymes and dextran and mutan products are synthesized by members of the genus 
Lactobacillus as previously reported for the genera Leuconostoc and Streptococcus. 
Moreover, reuteran synthesis has only been reported for Lb. reuteri 121 and Lb. reuteri 
BioGaia, both employing specific reuteransucrase enzymes. The synthesis of alternan and 
glucan with mainly α-(1→2) linkages, however, has only been observed in Leuconostoc 
strains. 
 GTFA amino acid residues important in determining initial hydrolysis/transferase 
activity ratios have been identified in this study. Furthermore, amino acids residues 
crucial for glucosidic linkage type specificity of reuteransucrase enzymes in both glucan 
and oligosaccharide products have been identified.  
 
Future perspectives 
 Although a detailed analysis has been carried out of the glucosidic linkages present in 
the glucan products synthesized by the different (mutant) GTF enzymes, the precise 
glucan structures remains to be elucidated. Also the exact structure of the unique reuteran 
polymer synthesized by GTFA is currently not known. However, NMR analysis of 
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enzymatic and chemical degradation products of the reuteran polymer may lead to 
elucidation of the reuteran structure. A detailed NMR analysis of the different 
oligosaccharides synthesized by GTFA from iso(maltose) and sucrose is currently in 
progress and also may serve to identify the reuteran degradation products. The 
preliminary data confirm the structures of the DP3 and DP4 oligosaccharide products 
(personal communication, Sander van Leeuwen and Hans Kamerling) as presented in this 
study, determined by enzymatic degradation and Dionex analysis (chapters 3 and 5).  
  The experimental data presented in this thesis also confirm the postulated structural 
similarity between glycoside hydrolase familes 13 and 70 (MacGregor et al., 1996): 
mutations in similar regions in both enzymes are important in acceptor binding and 
glucosyl transfer. However, the knowledge of primary sequences of glucansucrases alone 
is not sufficient for elucidation of the precise mechanism of enzyme catalysis. 3D 
structural information on enzymes of family GH70 will be vital for a complete 
understanding of the mechanism of action of these intriguing enzymes and may also serve 
to expand the range of glucans and glucooligosaccharides that can conveniently be 
synthesized. Clear understanding of the structural features in glucansucrase enzymes that 
determine the nature and ratio of glucosidic linkages, degree of branching and polymer 
size, eventually may allow production of tailor-made glucan and oligosaccharide products 
for diverse applications. 
  Our expression and purification protocol enabled us to obtain large amounts 
of GTFA protein for crystallization purposes. Crystals have been obtained of 
the N-terminally truncated GTFA protein (116 KDa), which so far diffracted 
only up to 3.5 Angstrom (personal communication, Andreja Vujicic and Bauke 
Dijkstra). Since the other Lb. reuteri GTF proteins can be obtained at the same high 
degree of purity and are also available as N-terminal truncated enzymes, they are 
interesting candidates to perform crystallization experiments.  




