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9. The recombinant-N-glycosylated protein-ofelim-twhereisaid-glyean-comprises—an-ohise-
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Claims

H1. A recombinant prokaryotic biosynthetic syslem comprising:

(i) a nucleic acid that encodes an epimerase that synthesizes N-acetylgalactosamine on
undecaprenyl pyrophosphate, wherein said nucleic acid is at least 95% identical to SEQ ID NO: 1;

(ii) at least one nucleic acid that encodes a glycosyltransferase that is capable of assembling an
oligo- or polysaccharide on a lipid carrier;

(iii) a nucleic acid that encodes an oligosaccharyl transferase from Campylobacter jejuni; and

(iv) a nucleic acid that encodes a protein comprising one or more of an introduced consensus
sequence, D/E — X—N—- 7 — S/T, wherein X and Z can be any natural amino acid except proline,

wherein the oligosaccharide assembled by said glycosyltransferases can be transferred from the

lipid carrier to the protein by the oligosaccharyl transferase.

122.  The recombinant prokaryotic biosynthetic system of claim H1, wherein said nucleic acid

encoding the epimerase consists of SEQ ID NO. 1.

13— The-recombinant-prokaryotic-biosyntheticsystemof-elaim—-—wherein-said-oligesaccharyl

+43.  The recombinant prokaryotic biosynthetic system of claim +}1, wherein said protein is P,

aeruginosa exoprotein.

154. The recombinant prokaryotic biosynthetic system of claim Ht1, wherein said oligo- or

polysaccharide is from a Gram-negative bacterium.
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+65. The recombinant prokaryotic biosynthetic system of claim 454, wherein said oligo- or
polysaccharide is from Shigella flexneri.
176.  The recombinant prokaryotic biosynthetic system of claim 165, wherein said oligo- or

polysaccharide is from Shigella flexneri 6.

187.  The recombinant prokaryotic biosynthetic system of claim H-1, wherein said oligo- or

polysaccharide comprises a structure:
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198. The recombinant prokaryotic biosynthetic system of claim 454, wherein said oligo- or

polysaccharide is from E, coli.

209. The recombinant prokaryotic biosynthetic system of claim 198, wherein said oligo- or

polysaccharide is from E. coli O157.

2110. The recombinant prokaryotic biosynthetic system of claim +1, wherein said oligo- or

polysaccharide comprises a structure, a-D-PerNAc-a-L-Fuc-B-D-Glec-a-D-GalNAc.

2211. A method of producing an N-linked glycosylated protein, comprising:
a.) introducing into a host organism:
i.) anucleic acid that encodes an epimerase that synthesizes N-acetylgalactosamine on
undecaprenyl pyrophosphate, wherein said nucleic acid is at least 95% identical to SEQ ID NO: 1;
ii.) at least one nucleic acid that encodes a glycosyltransferase that is capable of
assembling an oligo- or polysaccharide on a lipid carrier;

iii.) a nucleic acid that encodes an oligosaccharyl transferase from Campylobacter

Jejuni; and
iv.) a nucleic acid that encodes a protein comprising one or more of an introduced
consensus sequence, D/E — X-N— Z — S/T, wherein X and Z can be any natural amino acid

except proline; and



b.) culturing said host organism until at least one N-glycosylated protein is produced.

2312. The method of claim 2211, wherein said nucleic acid encoding the epimerase consists of SEQ
IDNO. 1.

24— Fhe-method-ofclaim22-wherein saidohposaceharyl transferase-ts-from Camprlobacterfefunt.

2513. The method of claim 2211, wherein said protein is P. aeruginosa exoprotein.

2614. The method of claim 2211, wherein said oligo- or polysaccharide is from a Gram-negative

bacterium.
2715. The method of claim 2614, wherein said oligo- or polysaccharide is from Shigella flexneri.
2816. The method of claim 2715, wherein said oligo- or polysaccharide is from Shigella flexneri 6.

The method of claim 2211, wherein said oligo- or polysaccharide comprises a structure:
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3018. The method of claim 2614, wherein said oligo- or polysaccharide is from E. coli.
3119. The method of claim 3618, wherein said oligo- or polysaccharide is from E. coli O157.

3220. The method of claim 2211, wherein said oligo- or polysaccharide comprises a structure, a-D-

PerNAc-a-L-Fuc-B-D-Glec-a-D-GalNAc.



