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Claims 

1. Vector, containing a nucleic acid sequence being selected from the 
group consisting of: a) SEQ ID Nos. 1, 3, or 5 of the attached sequence 
listing; b) a nucleic acid sequence complementary to SECVID Nos. 1, 3, 
or 5; c) nucleic acid sequences which hybridize under stringent condi­
tions to the nucleic acid sequences defined in a) ancr b) or their com­
plementary strands, and encoding a polypeptide with alpha-1,3-
fucosyltransferase activity, the nucleic acid sequence being operably 
linked to control sequences recognized by a h9$t cell transformed with 
the vector. 

2. Host cell containing a vector as claimed in clain^ 1. 

3. Host cell according to claim 2, characterized in that the host cell is selected 
from the group consisting of fungi including yeast, bacteria, insect, animal 
and plant cells. 

4. Host cell according to claims 2 o/3, characterized in that the host cell is an 
Escherichia coli cell. 

5. Host cell according to one/6f claims 2 to 4, characterized in that the nucleic 
acid encoding the polypeptide with alph a-1,3 -fucosy 1 transferase activity is 
adapted to the codon ysage of the respective cell. 

6. Use of a polynucleotide encoding a polypeptide with alpha-1,3-
fucosyltransferase activity and comprising a sequence selected from the group 
consisting op a) SEQ ED Nos. 1, 3, or 5 of the attached sequence listing; b) a 
nucleic ada sequence complementary to SEQ ID Nos. 1, 3, or 5; c) nucleic add 
sequences which hybridize under stringent conditions to the nucleic add se-
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quences defined in a) and b) or their complementary strands, or of the vector 
as claimed in claim 1, or of a polypeptidewith alpha-l^-fucosyltransferase ac­
tivity consisting of an amino acid sequence selected from the group consisting 
of (a) an amino acid sequence shown in SEQ ID NO. 2, 4, or 6; b) an amino ac­
id sequence of an allelic variant of ah amino acid sequence shown in SEQ ID 
No. 2, 4, or 6, wherein said allelic variant is encoded by a macleic acid mole­
cule that hybridizes under stringent conditions to the opposite strand of a nu­
cleic acid molecule shown in SEQ ID Nos. 1, 3, or 5; A) an amino acid se­
quence of an ortholog of an amino acid sequence shown in SEQ ID No. 2, 4, 
or 6, wherein said ortholog is encoded by a nucleic srcid molecule that hybrid­
izes under stringent conditions to the opposite strand of a nucleic acid mole­
cule shown in SEQ ID Nos. 1, 3, or 5; and (d) A fragment of an amino acid 
sequence shown in SEQ ID No. 2, 4, or 6, wherein said fragment comprises at 
least 10 contiguous amino acids , for the production of a fucosylated oligosac­
charide. 

7. Use according to claim 6, characterized in that the production of said fucosyl­
ated oligosaccharide is performecr by means of a heterologous or homologous 
expression of the polynucleotide encoding the alpha-l,3-fucosyltransferase. 

8. Use according to claim 6/Or 7, characterized in that the produced fucosylated 
oligosaccharide is 3-fucosyllactose. 

9. Method for producing fucosylated oligosaccharides, comprising the steps of: 

a. providing a polypeptide with alpha-l,3-fucosyltransferase activity con­
sisting of an amino acid sequence selected from the group consisting of 

an amino add sequence shown in SEQ ID NO. 2, 4, or 6; b) an ami­
no add sequence of an allelic variant of an amino add sequence shown 
in SEQ ID No. 2, 4, or 6, wherein said allelic variant is encoded by a 
nucleic acid molecule that hybridizes under stringent conditions to the 
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opposite strand of a nucleic acid molecule shown in SEQ ID Nos/1, 3, 
or 5; c) an amino acid sequence of an ortholog of an amino/acid se­
quence shown in SEQ ID No. 2, 4, or 6, wheiein said ortholog is encod­
ed by a nucleic acid molecule that hybridizes under stringent condi­
tions to the opposite strand of a nucleic acid molecule/shown in SEQ 
ID Nos. I, 3, or 5; and (d) a fragment of an amino acicr sequence shown 
in SEQ ID No. 2, 4, or 6, wherein said fragment qpmprises at least 10 
contiguous amino acids ( 

b. contacting the polypeptide with alpha-l,3-ftKosy!transferase activity of 
step a. with a mixture comprising a donor substrate comprising a fu-
cose residue, and an acceptor substrate^comprising a mono- or oligo­
saccharide under conditions where me polypeptide catalyzes the trans­
fer of a fucose residue from the donor substrate to the acceptor sub­
strate, thereby producing a fucosylated oligosaccharide. 

10. Method for producing fucosylated/oligosaccharides, comprising the steps of: 

a. growing, under suitable nutrient conditions permissive for the produc­
tion of the fucosylated oligosaccharide, and permissive for the expres­
sion of a polypeptide with alpha-l,3-fucosyltransferase activity, a host 
cell as claimed/in claims 2 to 5; 

b. providing/simultaneously or subsequently to step a. a donor substrate 
comprising a fucose residue and an acceptor substrate comprising a 
mono- or oligosaccharide, in order for the alpha-l,3-fucosyltransferase 
polypeptide catalyzing the transfer of a fucose residue from the donor 
Substrate to the acceptor substrate, thereby producing a fucosylated oli­
gosaccharide; and 
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c. isolating said fucosylated oligosaccharide from the host cell or 
dium of its growth. 

11. Method according to claim 9 or 10, characterized in that donjzfr substrate is 
GDP-fucose. 

12. Method according to any of claims 9 to 11, characterized in that the GDP-
fucose is provided by an enzyme simultaneously expressed in the host cell or 
by the metabolism of the host cell. 

Method according to any of claims 9 to 1 tracterized in that the acceptor 
substrate is selected from the group cc ing N- acetylglucosamine, N-
acetyllactosamine, galactose, fucose, sialic glucose, lactose or any combi­
nation thereof. 

Use of any of claims 6 or 7, or j etfiod of any of claims 9 to 13, characterized 
in that the produced fucosylate; oligosaccharide is a human milk oligosaccha­
ride (HMO). 
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[0029] Accordingly, the present invention also relates to an isolated Q0ly-
peptide with alpha-1,3-fucosyltransferase activity consisting of an amino a«d se­
quence selected from the group consisting of : / 

(a) an amino acid sequence shown in SEQ ID NO: 2, 4 or 6;/ 

b) an amino acid sequence of an allelic variant of an imino acid sequence 
shown in SEQ ID No. 2, 4 oi 6, wherein said aUelic variant is encoded 
by a nucleic acid molecule that hybridizes under stringent conditions 
to the opposite strand of a nucleic acid molecule shown in SEQ ID Nos. 
1, 3 or 5; / 

c) an amino acid sequence of an orcholog of an amino acid sequence 
shown in SEQ ID No. 2, 4, or 6/wherein said ortholog is encoded by a 
nucleic acid molecule that hroridizes under stringent conditions to the 
opposite strand of a nucleic acid molecule shown in SEQ ID Nos. 1, 3, 
or 5; and / 

(d) a fragment of an imino acid sequence shown in SEQ ID No. 2, 4, or 6, 
wherein said fragment comprises at least 10 contiguous amino acids, 
and whereiraaid fragment has an alpha-l,3-fucosyltransferase activity. 

[0030] Th^erm "stringent conditions" refers to conditions under which a 
probe will hybridize to its target subsequence, but to no other sequences. Stringent 
conditions ar^tfequence-dependent and will be different in different circumstances. 
Longer sequmces hybridize specifically at higher temperatures. Generally, stringent 
conditio^ are selected to be about 15 C lower than the thermal melting point (Tm) 
for th^pecific sequence at a defined ionic strength and pH. The Tm is the tempera-
tuWunder defined ionic strength, pH, and nucleic acid concentration) at which 50% 
o^he probes complementary to the target sequence hybridize to the target sequence 
at equilibrium. Exemplary stringent hybridization conditions can be as following: 
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Claims / 

1. Isolated polynucleotide encoding a polypeptide with/ alpha-1,3-
fucosyltransferase activity and comprising a sequence selected jfom the group 
consisting of: / 

a) SEQ ID Nos. 1, 3, or 5 of the attached sequence Lreting; 

b) a nucleic acid sequence complementary tcyeEQ ID Nos. 1, 3, or 5; 

c) nucleic acid sequences which hybri/ze under stringent conditions to 
the nuclcic acid sequences definednn a) and b) or their complementary 
strands. / 

2. The isolated polynucleotide of dmm 1 consisting of the SEQ ID Nos. 1, 3, or 5 
encoding a polypeptide with afpha-1,3 fucosyltransferase activity. 

3. Vector, containing a nujrfeic acid sequence according to claims 1 or 2 encod­
ing a polypeptide wim alpha-l,3-fucosyltransferase activity, the nucleic acid 
sequence being op^ably linked to control sequences recognized by a host cell 
transformed witiif the vector. 

4. An isolate/peptide with alpha-1,3-fucosyItransferase activity consisting of an 
amino acid seoaence selected from the group consisting of: 

(ay an amino acid sequence shown in SEQ ID NO. 2, 4, or 6; 

/ b) an amino acid sequence of an allelic variant of an amino acid sequence 
/ shown in SEQ ID No. 2, 4, or 6, wherein said allelic variant is encoded 

by a nucleic acid molccule that hybridizes under stringent conditions 
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to the opposite strand of a nucleic acid molecule shown in SEQ ID Mos. 
1, 3, or 5; / 

c) an amino acid sequence of an ortholog of an amino acrcl sequence 
shown in SEQ ID No. 2, 4, or 6, wherein said ortholog y encoded by a 
nucleic acid molecule that hybridizes under stringenyconditions to the 
opposite strand of a nucleic acid molecule shown in SEQ ID Nos. 1, 3, 
or 5; and / 

(d) a fragment of an amino acid sequence sho/n in SEQ ID No. 2, 4, or 6, 
wherein said fragment comprises at leasts 0 contiguous amino acids. 

5. Host ccll containing a vcctor as claimed jjf claim 3. 

6. Host cell according to claim 5, ch/acterized in that the host cell is selected 
from the group consisting of fungi including yeast, bacteria, insect, animal 
and plant cells. / 

7. Host cell according to cjfiims 5 or 6, characterized in that the host cell is an 
Escherichia coli cell. / 

8. Host cell according to one of claims 5 to 7, characterized in that the nucleic 
acid encoding the polypeptide with alpha-l,3-fucosyltransferase activity is 
adapted t</he codon usage of the respective cell. 

9. Use a polynucleotide as claimed in any of claims 1 or 2, or of the vector as 
claimed in claim 3, or of the polypeptide as claimed in claim 4, for the pro­

duction of a fucosylated oligosaccharide, (glyco)protein and/or (glyco)lipid. 

w. Use according to claim 9, characterized in that the production of said fucosy­
lated oligosaccharide, (glyco)protein and/or (glyco)lipid is performed by 
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means of a heterologous or homologous expression of the polynucleotid^n-
coding the alpha-l,3-fucosyltransferase. / 

11. Use according to claim 9 or 10, characterized in that the fucosylated oligosac­
charide is 3-fucosyllactose. / 

12. Method for producing fucosylated oligosaccharides, /glycoproteins and 
(glyco)lipids, comprising the steps of: / 

a. providing a polypeptide with alpha-l,3yucosyltransferase activity as 
claimed in claim 4, / 

b. contacting the polypeptide with a?pha-l,3-fucosyltransferase activity of 
step a. with a mixture comnnsing a donor substrate comprising a 
fucose residue, and an accentor substrate comprising a mono- or oligo­
saccharide, (glyco)protein/or (glyco)lipid under conditions where the 
polypeptide catalyzes fine transfer of a fucose residue from the donor 
substrate to the acdfptor substrate, thereby producing a fucosylated 
oligosaccharide, fgiyco)protein or (glyco)lipid. 

13. Method for producing fucosylated oligosaccharides, (glyco)proteins and 
(glyco)lipids, comprising the steps of: 

a. growing, under suitable nutrient conditions permissive for the produc­
tion of the fucosylated oligosaccharide, (glyco)protein and/or 

/(glyco)lipid, and permissive for the expression of a polypeptide with 
/ alpha-l,3-fucosyltransferase activity, a host cell as claimed in claims 5 
/ to 8; 

/ b. providing simultaneously or subsequently to step a. a donor substrate 
comprising a fucose residue and an acceptor substrate comprising a 
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mono- or oligosaccharide, (glycoprotein or (glyco)lipid, in orde^or 
the alpha-l,3-fucosyltransferase polypeptide catalyzing the transfer of a 
fucose residue from the donor substrate to the acceptor /bstrate, 
thereby producing a fucosylated oligosaccharide, (glyc^rotein or 
(glyco)lipid; and 

c. isolating said fucosylated oligosaccharide, (gl^co)protein and/or 
(glyco)lipid from the host cell or the medium ofirs growth. 

14. Method according to claim 12 or 13, characteri^ra in that donor substrate is 
GDP-fucose. 

15. Method according to any of claims 12 14, characterized in that the GDP-
fucose is provided by an enzyme simultaneously expressed in the host cell or 
by the metabolism of the host cell. 

16. The fucosylated oligosaccharide, (glyco)protein and/or (glyco)lipid obtained 
by the use of any of claim^ to 11 or the by the method of any of claims 12 
to 15. 
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[0029] Accordingly, the present invention also relates to an isolated poly­
peptide with alpha-l,3-fucosyltransferase activity consisting of an amino acid se­
quence selected from the group consisting of: 

(a) an amino acid sequence shown in SEQ ID NO: 2, 4 or 6f or 

b) an amino acid sequence of an allelic variant of an amino acid sequence 
shown in SEQ ID No. 2, 4 OT 6, wherein said allelic variant is encoded 
by a nucleic acid molecule that hybridizes under stringent conditions 
to the opposite strand of a nucleic acid molecule shown in SEQ ID Nos. 
1, 3 or 5. 

[0030] The term "stringent conditions" refers to conditions under which a 
probe will hybridize to its target subsequence, but to no other sequences. Stringent 
conditions are sequence-dependent and will be different in different circumstances. 
Longer sequences hybridize specifically at higher temperatures. Generally, stringent 
conditions are selected to be about 15 C lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength and pH. The Tm is the tempera­
ture (under defined ionic strength, pH, and nucleic acid concentration) at which 50% 
of the probes complementary to the target sequence hybridize to the target sequence 
at equilibrium. Exemplary stringent hybridization conditions can be as following: 
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Claims 

1. Vector, containing a nucleic acid sequence being selected from the group 
consisting of: a) SEQ. ID Nos. 1, 3, or 5 of the attached sequence listing; b) a 
nucleic acid sequence complementary to SEQ ID Nos. 1, 3, or 5; c) nucleic 
acid sequences which hybridize under stringent conditions to the nucleic 
acid sequences defined in a) and b) or their complementary strands, and 
encoding a polypeptide with alpha-l,3-fucosyltransferase activity, the nu­
cleic acid sequence being operably linked to control sequences recognized 
by a host cell transformed with the vector. 

2. Host cell containing a vector as claimed in claim 1. 

3. Host cell according to claim 2, characterized in that the host cell is select­
ed from the group consisting of fungi including yeast, bacteria, insect, an­
imal and plant cells. 

4. Host cell according to claims 2 or 3, characterized in that the host cell is an 
Escherichia coli cell. 

5. Host cell according to one of claims 2 to 4, characterized in that the nucle­
ic acid encoding the polypeptide with alpha-l,3-fucosyltransferase activity 
is adapted to the codon usage of the respective cell. 

6. Use of a polynucleotide encoding a polypeptide with alpha-1,3-
fucosyltransferase activity and comprising a sequence selected from the 
group consisting of a) SEQ ID Nos. 1, 3, or 5 of the attached sequence list­
ing; b) a nucleic acid sequence complementary to SEQ ID Nos. 1, 3, or 5; c) 
nucleic acid sequences which hybridize under stringent conditions to the 
nucleic acid sequences defined in a) and b) or their complementary 
strands, or of the vector as claimed in claim 1, or of a polypeptide with al-
pha-l,3-fucosyltransferase activity consisting of an amino acid sequence 
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selected from the group consisting of (a) an amino acid sequence shown in 
SEQ ID NO. 2, 4, or 6; or b) an amino acid sequence of an allelic variant of 
an amino acid sequence shown in SEQ ID No. 2, 4, or 6, wherein said allelic 
variant is encoded by a nucleic acid molecule that hybridizes under strin­
gent conditions to the opposite strand of a nucleic acid molecule shown in 
SEQ ID Nos. 1, 3, or 5; for the production of a fucosylated oligosaccharide. 

7. Use according to claim 6, characterized in that the production of said 
fucosylated oligosaccharide is performed by means of a heterologous or 
homologous expression of the polynucleotide encoding the alpha-1,3-
fucosyltransferase. 

8. Use according to claim 6 or 7, characterized in that the produced fucosyl­
ated oligosaccharide is 3-fucosyllactose. 

9. Method for producing fucosylated oligosaccharides, comprising the steps 
of: 

a. providing a polypeptide with alpha-l,3-fucosyltransferase activity 
consisting of an amino acid sequence selected from the group con­
sisting of (a) an amino acid sequence shown in SEQ ID NO. 2, 4, or 6; 
b) an amino acid sequence of an allelic variant of an amino acid se­
quence shown in SEQ ID No. 2, 4, or 6, wherein said allelic variant is 
encoded by a nucleic acid molecule that hybridizes under stringent 
conditions to the opposite strand of a nucleic acid molecule shown 
in SEQ ID Nos. 1, 3, or 5; 

b. contacting the polypeptide with alpha-l,3-fucosyItransferase activity 
of step a. with a mixture comprising a donor substrate comprising a 
fucose residue, and an acceptor substrate comprising a mono- or ol­
igosaccharide under conditions where the polypeptide catalyzes the 
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transfer of a fucose residue from the donor substrate to the accep­
tor substrate, thereby producing a fucosylated oligosaccharide. 

10. Method for producing fucosylated oligosaccharides, comprising the steps 
of: 

a. growing, under suitable nutrient conditions permissive for the pro­
duction of the fucosylated oligosaccharide, and permissive for the 
expression of a polypeptide with alpha-l,3-fucosyltransferase activi­
ty, a host cell as claimed in claims 2 to 5; 

b. providing simultaneously or subsequently to step a. a donor sub­
strate comprising a fucose residue and an acceptor substrate com­
prising a mono- or oligosaccharide, in order for the alpha-1,3-
fucosyltransferase polypeptide catalyzing the transfer of a fucose 
residue from the donor substrate to the acceptor substrate, thereby 
producing a fucosylated oligosaccharide; and 

c. isolating said fucosylated oligosaccharide from the host cell or the 
medium of its growth. 

11. Method according to claim 9 or 10, characterized in that donor substrate is 
GDP-fucose. 

12. Method according to any of claims 9 to 11, characterized in that the GDP-
fucose is provided by an enzyme simultaneously expressed in the host cell 
or by the metabolism of the host cell. 

13. Method according to any of claims 9 to 12, characterized in that the accep­
tor substrate is selected from the group consisting of N- acetylglucosa-
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mine, N-acetyllactosamine, galactose, fucose, sialic acid, glucose, lactose or 
any combination thereof. 

Use of any of claims 6 or 7, or method of any of claims 9 to 13, character­
ized in that the produced fucosylated oligosaccharide is a human milk oli­
gosaccharide (HMO). 


