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CLAIMS  

What is claimed is: 

1. 	A host cell comprising a donor plasmid and a helper plasmid, 

(a) wherein the helper plasmid comprises: (i) under control of a first promoter, 	open 

reading frame encoding lambda red recombinase; and (ii) under control of a second p omoter, an 

open reading frame encoding a restriction endonuclease that has a recognition sequ nce that is 

not present in the host cell genome; and 

(b) wherein the donor plasmid comprises: (i) from 5' to 3': (1) the reco 	ition sequence of 

the restriction endonuclease; (2) a first homology region of at least 0.5 .kilob ses (kb), (3) a 

heterologous insert DNA of at least 8 kb; and (4) a second homology regi r.n of at least 0.5 kb; 

and (ii) a counterselection marker. 

2. 	The host cell of claim 1, wherein the heterologous insert DN a comprises a selection 

marker. 

3. 	The host cell of claim 2, wherein the selection marker is 	inked by flippase recognition 

target (FRT) sites. 

4. 	The host cell of any one of claims 1-3, wherein the I si and second homology regions are 

homologous to adjacent regions of the host cell genome. 

5. 	The host cell of any one of claims 1-4, wherein 	le first homology region is at least 2 kb. 

6. 	The host cell of any one of claims 1-5, where' 	the second homology region is at least 2 

kb. 

7. 	The host cell of any one of claims 1-6, w erein the heterologous insert DNA is at least 20 

kb. 

8. 	The host cell of any one of claims 1 ,, wherein the recognition sequence comprises at 

least 18 base pairs. 

9. 	The host cell of claim 1, wherei 	the restriction endonuclease is Seel. 

10. 	The host cell of claim 1, whe 	in the counterselection marker is sacB. 

11. 	The host cell of any one of 'aims 1-10, further comprising an oligosaccharyl transferase.. 

12. 	The host cell of claim 1 I 	wherein said oligosaccharyl transferase is heterologous to the 

host cell. 
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13. The host cell of claim 11 or 12, wherein said oligosaccharyl transferase is a prokaryotic 

oligosaccharyl transferase. 

14. The host cell of any one of claims 1-13, further comprising at least one 

glycosyltransferase. 

15. The host cell of claim 14, wherein said glycosyltransferase is heterologous to th 	host cell. 

16. The host cell of claim 15, wherein said heterologous glycosyltransferase is a . okaryotic 

glycosyltransferase. 

17. The host cell of any one of claims 1-16, wherein one or more genes nati c to the host cell 

have been deleted or inactivated. 

18. The host cell of any one of claims 1-17, wherein said heterologous 	sort DNA comprises 

an di, cluster of a prokaryotic organism. 

19. The host cell of claim 18, wherein said rfb cluster is an E. coli :fb cluster, a Pseudonzonas 

rib cluster, a Salmonella rib cluster, a Yersinia rfb cluster, a Fronci calla rfb cluster, a Klebsiella 

rfb cluster, an rfb cluster from an Acinetobacter baumannii strai 	a Shigella rfb cluster, or a 

Burhholder•ia rfb cluster. 

20. The host cell of claim 19, wherein said rfb cluster is •n E. coli rfb cluster. 

21. The host cell of claim 20, wherein said E. colidb •luster is of serotype 01, 02, 03, 04, 

05,06,07,08,09,010,011,012,013,014,015 	16,017,018,019,020,021,022, 

023, 024, 025, 026, 027, 028, 029, 030, 032, 0, , 034, 035, 036, 037, 038, 039, 040, 

041, 042, 043, 044, 045, 046, 048, 049, 050 151, 052, 053, 054, 055, 056, 057, 058, 

059, 060, 061, 062, 063, 064, 065, 066, 0 	069, 070, 071, 073, 074, 075, 076, 077, 

078, 079, 080, 081, 082, 083, 084, 085, *86, 087, 088, 089, 090, 091, 092, 093, 095, 

096, 097, 098, 099, 0100, 0101, 0102 	103, 0104, 0105, 0106, 0107, 0108, 0109, 0110, 

0111,0112,0113,0114,0115,011 	0117,0118,0119,0120,0121,0123,0124,0125, 

0126,0127,0128,0129,0130,0 	1,0132,0133,0134,0135,0136,0137,0138,0139, 

0140, 0141, 0142, 0143, 0144,1145, 0146, 0147, 0148, 0149, 0150, 0151, 0152, 0153, 

0154, 0155, 0156, 0157, 015 	0159, 0160, 0161, 0162, 0163, 0164, 0165, 0166, 0167, 

0168,0169,0170,0171,0 72,0173,0174,0175,0176,0177,0178,0179,0180,0181, 

0182,0183,0184,0185 	0186,or0187. 

22. The host cell of • ny one of claims 1-17, wherein said heterologous insert DNA comprises 

a capsular polysaccht ade gene cluster of a prokaryotic organism. 
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23. The host cell of claim 22, wherein said polysaccharide gene cluster is from an E. con 

strain, a Streptococcus strain, a Staphylococcus strain, or a Burkholderia strain. 

24. The host cell of any one of claims 1-17, wherein said heterologous insert DNA encodes 

an 0 antigen of E. coli, Salmonella, Pseudomonas, Klebsiella, Acinetobacter, Chlamydia 

trachomatis., Vibrio cholera, Listeria, Legionella pneuniophila, Bordelella parapertussis 

Burkholderia tnallei and pseudomallei, Francisella tularensis, or Campylobacter. 

25. The host cell of claim 24, wherein said 0 antigen of E. coli is 01, 02, 03, 0' 	05, 06, 

07, 08,09,010,011,012, 013,014,015,016,017,018, 019,020,021,0 	, 023,024, 

025, 026, 027, 028, 029, 030, 032, 033, 034, 035, 036, 037, 038, 039, 	0, 041, 042, 

043, 044, 045, 046, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057 058, 059, 060, 

061, 062, 063, 064, 065, 066, 068, 069, 070, 071, 073, 074, 075, 0 6, 077, 078, 079, 

080, 081, 082, 083, 084, 085, 086, 087, 088, 089, 090, 091, 092 "193, 095, 096, 097, 

098,099,0100,0101,0102,0103,0104,0105,0106,0107,0158; 0109, 0110,0111, 

0112,0113,0114, 0115,0116,0117,0118,0119, 0120,012 ,0123, 0124, 0125, 0126, 

0127, 0128, 0129, 0130, 0131, 0132, 0133, 0134, 0135, 0 	6, 0137, 0138, 0139, 0140, 

0141, 0142, 0143, 0144,0145, 0146, 0147, 0148, 0149, 0150, 0151, 0152, 0153, 0154, 

0155,0156,0157,0158,0159,0160,0161,0162,01 	0164,0165,0166,0167,0168, 

0169, 0170, 0171, 0172, 0173, 0174, 0175, 0176, S 77, 0178, 0179, 0180, 0181, 0182, 

0183, 0184, 0185, 0186, or 0187. 

26. The host cell of claim 24, wherein said 0 t tigen of Klebsiella is K. pneumonia serotype 

01, 02, 03, 04, 05, 06, 07, 08, 09, 010, 01 	or 012. 

27. The host cell of any one of claims 1- 	, wherein said heterologous insert DNA encodes a 

Borrelia burgdorferi glycolipid, a Neisser t meningitidis pilin 0 glycan or lipooligosaccharide 

(LOS), a Haemophilus influenza LOS, • Leishmania major lipophosphoglycan, or a tumor 

associated carbohydrate antigen. 

28. The host cell of any one of laims 1-27, wherein said host cell further comprises a nucleic 

acid encoding a carrier protein sot-uprising a consensus sequence for N-glycosylation. 

29. The host cell of clain -8, wherein the nucleic acid encoding the carrier protein is 

heterologous to the host 	• 

30. The host cell of 	aim 28 or 29, wherein said carrier protein is detoxified Exotoxin A of P. 

aerugi nos(' (EPA), C ' 	197, Diphtheria toxoid, tetanus toxoid, detoxified hemolysin A of S. 
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aureus, clumping factor A, clumping factor B, E. coli FimH, E. coli FimHC, E. coli heat labile 

enterotoxin, detoxified variants of E. coli heat labile enterotoxin, Cholera toxin B subunit (CTS) 

cholera toxin, detoxified variants of cholera toxin, E. coli sat protein, the passenger domain of. . 

coil sat protein, C. jejuni AcrA, or a C. jejuni natural glycoprotein. 

31. The host cell of claim 30, wherein said carrier protein is detoxified Exotoxin A 

aeruginosa (EPA). 

32. The host cell of any one of claims 1-31, wherein said host cell is an .Escheri ' .ta species, 

Shigella species, Klebsiella species, Xhantomonas species, Salmonella species, Y. .sinia species, 

Lactococcus species, Lactobacillus species, Pseudomonas species, Corynebact lum species, 

Strepiomyces species, Streptococcus species, Staphylococcus species, Bacill s species, or a 

Clostridium species. 

33. The host cell of claim 32, wherein said host cell is an E. coli .sp 	les. 

34. A method of producing a glycoconjugate comprising a carrie • protein and an antigen, 

wherein said method comprises culturing the host cell of any one • 	claims 28-33 under 

conditions suitable for the production of proteins. 

35. A glycoconjugate produced by the method of claim 3,  . 

36. The glyconjugate of claim 35, wherein said glyeon 	gate comprises a carrier protein and 

an antigen. 

37. The glyconjugate of claim 36, wherein said al 	gcn is (i) an 0 antigen of E. coli, 

Salmonella, Pseudomonas, Klebsiella, Acineiobaci r, Chlamydia trachomatis, Vibrio cholera, 

Listeria, Legionella pneumophila, Bordetella pat periussis, Burkholderia mallei and 

pseudomallei, Francisella tularensis, or Cam.., lobacter; (ii) a capsular polysaccharide of 

Clostridium difficile, Staphylococcus aureu , Streptococcus pyrogenes, E. coli, Streptococcus 

agalactic•ae, Neisseria meningitidis, Can ula albicans, Haemophilus influenza, Enierococcus 

fitecalis. ; or (iii) a Borrelia burgeloifrrt ' iycol ipi d, a Neisseria meningitidis pilin 0 glycan or 

lipooligosaccharide (LOS), a Haenir thilus influenza LOS, a Leishincmia major 

lipophosphoglycan, or a tumor as ociated carbohydrate antigen. 

38. The glyconjugate of clan 37, wherein said 0 antigen of E. coli is 01, 02, 03, 04, 05, 

06, 07, 08, 09, 010, 011 	f 12, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 

024, 025, 026, 027, 02,' 029, 030, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 

042, 043, 044, 045, 0 t, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 
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060, 061, 062, 063, 064, 065, 066, 068, 069, 070, 071, 073, 074, 075, 076, 077, 078, 

079, 080, 081, 082, 083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 095, 096, 

097, 098, 099, 0100, 0101, 0102, 0103, 0104, 0105, 0106, 0107, 0108, 0109, 0110, 01 	1 ,  

0112, 0113, 0114, 0115, 0116, 0117, 0118, 0119, 0120, 0121, 0123, 0124, 0125, OP 

0127,0128,0129, 0130,0131,0132, 0133, 0134,0135, 0136,0137,0138,0139, 	140, 

0141, 0142, 0143, 0144,0145, 0146, 0147, 0148, 0149, 0150, 0151, 0152, 015._ 0154, 

0155, 0156, 0157, 0158, 0159, 0160, 0161, 0162, 0163, 0164, 0165, 0166, 0 67, 0168, 

0169, 0170, 0171, 0172, 0173, 0174, 0175, 0176, 0177, 0178, 0179, 0180 0181, 0182, 

0183, 0184, 0185, 0186, or 0187. 

39. The glyconjugate of claim 37, wherein said 0 antigen of Klebsiella s K. pneumonia 

serotype 01, 02, 03, 04, 05, 06, 07, 08, 09, 010, 011, or 012. 

40. The glyconjugate of any one of claims 36-39, wherein said c 	Tier protein is detoxified 

EPA. 

41. An immunogenic composition comprising the glyconjugate of any one of claims 35-40. 

42. A method of treating or preventing an infection in a 	abject comprising administering the 

immunogenic composition of claim 41 to the subject. 

43. The method of claim 42, wherein said infectio 	is an infection by uropathogenic E. coli. 

44. A method of inducing an immune response 	a subject comprising administering the 

immunogenic composition of claim 41 to the su . ect. 

45. The method of claim 44, wherein said "mmune response is an immune response against a 

pathogen. 

46. The method of claim 45, wherei 	said pathogen is E. coli, Salmonella, Pseudomonas, 

Klebsiella, Acinetobacter, Chhunylic Irachomatis, Vibrio cholera, Listeria, Legionella 

pneumophila, Bordetellu parapert ssis, Burkholcleria mallei, Burkhohleria pseudomallei, 

Francisella tularensis, Campy!' .actet.; Clostridium, Staphylococcus, Streptococcus, Neisseria 

meningitidis, Candida albi( 	rs, Haemophilus influenza, Enterococcus faecalis; BOITelict 

burgdorferi or Leishmam 	171(1.101'. 

47. The method of ,ny one of claims 42-46, wherein the subject is a human. 

48. A kit compi 	ing a donor plasmid and a helper plasmid, 

(a) whcr 	the helper plasmid comprises: (i) under control of a first promoter, an open 

reading frame 	ncoding lambda red recombinase; and (ii) under control of a second promoter, an 
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open reading frame encoding a restriction endonuclease that has a recognition sequence that is 

not present in the host cell genome; and 

(b) wherein the donor plasmid comprises: (i) from 5' to 3': (1) the recognition sequen. 	of 

the restriction endonuclease; (2) a first homology region of at least 0.5 kilobases (kb), (3) • 

heterologous insert DNA of at least 8 kb; and (4) a second homology rcgion of at least 	.5 kb; 

and (ii) a counterselection marker. 

49. An isolated plasmid comprising (i) under control of a first promoter, an op 1 reading 

frame encoding lambda red recombinase; and (ii) under control of a second pro 	oter, an open 

reading frame encoding a restriction endonuclease that has a recognition seqt net that is not 

present in the host cell genome. 

50. An isolated plasmid comprising (i) from 5' to 3': (1) the recognition sequence of the 

restriction endonuclease; (2) a first homology region of at least 0.5 ki . bases (kb), (3) a 

heterologous insert DNA of at least 8 kb; and (4) a second homolo 	region of at least 0.5 kb; 

and (ii) a counterselection marker. 

51. A method of making a host cell, wherein said host cell •omprises a donor plasmid and a 

helper plasmid, comprising introducing the plasmids of clai,ils 49 and 50 into the host cell. 

52. The method of claim 51, wherein said introductio 	comprises transformation. 

53. An isolated host cell, wherein said host cell co, prises a donor plasmid and a helper 

plasmid, wherein said host cell is produced accordii 1  to the following method: (i) introducing a 

donor plasmid into the host cell and (ii) introcluci g a helper plasmid into the host cell. 

54. The host cell of claim 53, wherein the 	Iper plasmid comprises (i) under control of a 

first promoter, an open reading frame encod' g lambda red recombinase; and (ii) under control 

of a second promoter, an open reading ti • 	c encoding a restriction endonuclease that has a 

recognition sequence that is not presen in the host cell genome. 

55. The host cell of claim 53 or 	4 	wherein the donor plasmid comprises (i) from 5' to 3': (1) 

the recognition sequence of the re riction endonuclease; (2) a first homology region of at least 

0.5 kilobases (kb), (3) a heterologous insert DNA of at least 8 kb; and (4) a second homology 

region of at least 0.5 kb; and 	ii) a counterselection marker. 

56. The host cell of an 	one of claims 53-55, wherein said introduction comprises 

transformation. 
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57. The host cell of any one of claims 53-56, wherein said donor plasmid and said helper 

plasmid are introduced separately into the host cell. 

58. The host cell of any one of claims 53-56, wherein said donor plasmid and said h 	)er 

plasmid are introduced into the host cell simultaneously. 

59. An isolated host cell, wherein a heterologous gene that encodes an oligosac iaryl 

transferase has been inserted into the genome of the host cell. 

60. The isolated host cell of claim 59, wherein said host cell is E. coll. 

61. The isolated host cell of claim 59 or 60, wherein said gene is the C Njuni pg1B gene. 

62. The isolated host cell of any one of claims 59-61, wherein the c 	)y number of the 

heterologous gene in the host cell is 1, 2, 3, 4, or 5. 

63. The isolated host cell of claim 62, wherein the copy numb • of the heterologous gene in 

the host cell is 1. 

64. The isolated host cell of any one of claims 59-63, wl 	rein said host cell comprises a 

carrier protein comprising a consensus sequence Asn-X-, r(Thr), wherein X can be any amino 

acid except Pro. 

65. The isolated host cell of claim 64, wherein s id carrier protein is heterologous to said host 

cell. 

66. The isolated host cell of claim 64 or 6, , wherein said carrier protein is Pseudomonas 

exotoxin A, cholera toxin B, AcrA, HIA or ' IfA. 

67. A method of producing an N-gly,  osylated protein, wherein said method comprises 

culturing the host cell of any one of c Ilms 59-66 under conditions suitable for the production of 

proteins. 
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CLAIMS 

What is claimed is: 

1. 	A host cell comprising a donor plasmid and a helper plasmid, 

(a) wherein the helper plasmid comprises: (i) under control of a first promoter, an open 

reading frame encoding lambda red recombinase; and (ii) under control of a second promoter, an 

open reading frame encoding a restriction endonuclease that has a recognition sequence that is 

not present in the host cell genome; and 

(b) wherein the donor plasmid comprises: (i) from 5' to 3': (1) the recognition sequence of 

the restriction endonuclease; (2) a first homology region of at least 0.5 kilobases (kb), (3) a 

heterologous insert DNA of at least 8 kb; and (4) a second homology region of at least 0.5 kb; 

and (ii) a counterselection marker. 

2. 	The host cell of any one of claim 1, wherein the heterologous insert DNA is at least 20 kb. 

3. 	The host cell of any one of claims 1-2, further comprising an oligosaccharyl transferase. 

4. 	The host cell of any one of claims 1-3, further comprising at least one glycosyltransferase. 

5. 	The host cell of any one of claims 1-4, wherein one or more genes native to the host cell 

have been deleted or inactivated. 

6. 	The host cell of any one of claims 1-5, wherein said heterologous insert DNA comprises 

an rfb cluster of a prokaryotic organism. 

7. 	The host cell of any one of claims 1-6, wherein said host cell further comprises a nucleic 

acid encoding a carrier protein comprising a consensus sequence for N-glycosylation. 

8. 	A method of producing a glycoconjugate comprising a carrier protein and an antigen, 

wherein said method comprises culturing the host cell of claim 7 under conditions suitable for 

the production of proteins. 

9. 	A glycoconjugate produced by the method of claim 8. 

10. 	An isolated host cell, wherein a heterologous gene that encodes an oligosaccharyl 

transferase has been inserted into the genome of the host cell. 

11. 	The isolated host cell of claim 10, wherein said host cell is E. coli. 

12. 	The isolated host cell of claim 10 or 11, wherein said gene is the C. jejuni pglB gene. 
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13. The isolated host cell of any one of claims 10-12, wherein the copy number of the 

heterologous gene in the host cell is 1, 2, 3, 4, or 5. 

14. The isolated host cell of any one of claims 10-13, wherein said host cell compris-ega 

carrier protein comprising a consensus sequence Asn-X-Ser(Thr), wherein X can be any amino 

acid except Pro. 

15. A method of producing an N-glycosylated protein, wherein said method comprises 

culturing the host cell of any one of claims 10-14 under conditions suitable for the production of 

proteins. 
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