
-k, 	 introduced -A reoombinant-N-glycosylated-pretein comprising: (i) one or more of an 	consensus 

WE 	X 	N 	Z 	SIT, 	 bel.aly-uatural-amino sequence, 	 whei:ein-X-iind2Z-ean 	 aeid-exeept-prelinei-afid 

(ii) 	 the 	terminus linked to 	least a glyean-lia.oing--N-aeety4ga4eetesemine-at 	reducing 	 at 	said one or more 

- 	 - • 	- . 	. 	. 	 .. 	 : — . . :e7  

-recombinant N 	 is 	in 	host wherein said glycosylated protein 	produced 	a 	cell comprising on epinicrase 

thet-synthesizes-N-aeetylgaleetorRunine-en-tradeaaprenyl 	 is pyrophosphate, wherein said epimerase 

by 	nucleic 	that is 	least 95% identical 	SEQ ID NO: I. encoded 	a 	acid 	at 	 to 

The-reeetnbinant--N-g4yeepflated--protein 	1, 	 is P. . 	 of claim 	wherein said protein 	cremginosa 

ex-off-mein: 

3. 	The-reeemilinant N-gl- 	 -- 	- • 

: 	: 	. 	. 	.. 	.. 

- 	 - 	- 	- 	in1-39olierein-said 	 is . 	: 	- 	:: 	t 	 oligo 	or pelyakeeharide 

from Shigella ficxneri. 

S. 	The 	 N recombinant 	glycosylated protein of claim*wherein-said-alige--er-pelysaeshariele4e 

i 

6. 	The 	 • ' reconihinan 	: 	. 	: 	 said glyean 

Ilie-following-structure: comprises an oligo or polysaccharide-eomprising 

13 	 a Rha-tt  L RhaT7p4►0 GaIA— 	GaINAc 1,P-4.D 	l 	■ 
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7'Fli 	. 	• 	ted-protein 	3, 	 is : - t 	: 	. 	_ 	 of claim 	wherein said oligo or polysaccharide 

from  E. coli. 
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S. 	The 	 N recombinant 	glycosylated protei-n--4--elai-m-171-witerein said oligo or-pelt'-seed 	s--i: 

freni-coli-0157. 

9. The-Feeemb4nant N 	 1, glycosylated protein of claim 	wherein said glycan comprises an oligo 

D PerNAc 	L Fuc 	D Glc 	D GaINA.e, or pelysleeharicic comprising a structure, a 	a 	il 	a 

10. A bieeenj-ngete-veeei-lie-conwising-a-r 	- 	. 	- 	4ate.d-pFotein 	1 . 	 of claim 	and an 

adjuvant. 

Claims 

-141. 	A recombinant prokaryotic biosynthetic system 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 Campvlobacterjejuni; 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, 

wherein the oligosaecharide assembled by said glycosyltransferases can be transfen-ed from the 

lipid carrier to the protein by the oligosaccharyl transferase. 

12. The recombinant prokaryotic biosynthetic system of claim 4-1-1, wherein said nucleic acid 

encoding the epimerase consists of SEQ ID NO. 1. 

13. The 	 biosynthetic 	 11, reconlbinalit-rw-elecaPfotic 	 system of claim 	wherein said oligosaccharyl 

is from nu/Ty/ohm:ter transferase 	 jcjuni. 

1-43. 	The recombinant prokaryotic biosynthetic system of claim 441, wherein said protein is P. 

aeruginosa exoprotein. 

4-54. 	The recombinant prokaryotic biosynthetic system of claim -141, wherein said oligo- or 

polysaccharide is from a Gram-negative bacterium. 
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4-65. 	The recombinant prokaryotic biosynthetic system of claim 4-54, wherein said oligo- or 

polysaccharide is from Shigellaflexneri. 

-1-76. 	The recombinant prokaryotic biosynthetic system of claim 4-65, wherein said oligo- or 

polysaccharide is from Shigellaflexneri 6. 

I
187. The recombinant prokaryotic biosynthetic system of claim -141, wherein said oligo- or 

polysaccharide comprises a structure: 

13  L Rha 	L Rha 	D Ga1A-4D-GaINAct 1  —ol 
2 

t 3 
	1, 3 

n 
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4-98. 	The recombinant prokaryotic biosynthetic system of claim 4-54, wherein said oligo- or 

polysaccharide is from E. coli. 

209. 	The recombinant prokaryotic biosynthetic system of claim 4-98, wherein said oligo- or 

polysaccharide is from E. coli 0157. 

I
2410. The recombinant prokaryotic biosynthetic system of claim 441, wherein said oligo- or 

polysaccharide comprises a structure, ix-D-PerNAc-a-L-Fuc-13-D-Glc-a-D-GalNAc. 

I
2211. A method of producing an N-linked glycosylated protein, comprising: 

a.) introducing into a host organism: 

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 Campvlobader 

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 
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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 

ID NO. 1. 

21. 	The 	 id 	 tr-atisferasc is from Cainfflobacierjtjuni. method of claim-22T-whefeiu-sa 	oligosaccharyl 

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 Shigellaflexneri. 

2416. 	The method of claim 2715, wherein said oligo- or polysaccharide is from Shigellaflexneri 6. 

2917. 	The method of claim 2211, wherein said oligo- or polysaccharide comprises a structure: 

13 	L Rha 	L Rha-D-Ga1AD-GaINAc i  —if 2 
t3 	

1, 	1, 	—1, 

OAc 

3018. 	The method of claim 2614, wherein said oligo- or polysaccharide is from E. coli. 

34-19. 	The method of claim 2018, wherein said oligo- or polysaccharide is from E. coli 0157. 

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

PerNAc-a-L-Fuc-P-D-Glc-a-D-GalNAc. 


