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What is claimed is: 

1. 	A method for producing a recombinant protein comprising: 

culturing a recombinant bacterial cell to express a recombinant protein/ 

comprising continuously adding a carbon source to a culture comprising/he 

recombinant bacterial cell and continuously adding an inducer to theredlture after the 

culture achieves a threshold parameter, and isolating the recombinant protein from 

the culture. 
/ 

/ 
2. The method of claim 1, wherein the threshold parameter/is optical density (OD), 

dissolved oxygen (DO), concentration of nutrient in cyl(ure medium, total 

concentration of carbon source added to culture medium, or any combination 

thereof. 

3. The method of claim 2, wherein the thresho) 	parameter is optical density (OD) 

of the culture. 	 / 

4. The method of claim 3, comprising c #5tinuously adding the inducer to the culture 

when the cell density of the culture 	chieves an OD600  of about 70 to about 110. 

/ 
5. The method of claim 4, compr),ging continuously adding the inducer to the culture 

when the cell density of th,,dulture achieves an ODeou  of about 70 to about 105. 

6. The method of claim 5/Zomprising continuously adding the inducer to the culture 

when the cell density of the culture achieves an OD600  of about 75 to about 85. 

7. The method of 71 im 6, comprising continuously adding the inducer to the culture 

when cell deryity of the culture achieves an ()Dm)  of about 80. 

8. The meth d of claim 1, comprising adding the inducer to the culture at a constant 

l

ia 

rate, a 	ing the inducer to the culture by DO-stat feed or adding the inducer to 

the 	lture by pH-stat feed. 

9. he method of claim 1, comprising adding the inducer to the culture at a constant 

/ 

rate of about 3.35 g/L/h to about 16 g/L/h, adding the inducer to the culture by 

DO-stat feed or by pH-stat feed. 
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10. The method of claim 1, wherein the total amount of the inducer added tot 

culture is about 4 g/L to about 40 g/L. 

11. The method of claim 10, wherein the total amount of the inducer a tied to the 

culture during inducer feed is from about 5 g/L to about 20 g/L. 

12. The method of claim 11, wherein the total amount of the induicer added to the 

culture during inducer feed is from about 7 g/L to about 151g/L. j. 

13, The method of claim 12, wherein the total amount of vile inducer added to the 
,, 

culture during inducer feed is about 10 g/L. 	
, 

/ 
14. The method of claim 1, comprising continuous* adding the inducer to the culture 

for about 2 to about 8 hours after initiation offt
/  
he method. 

/ 
/ 

15. The method of claim 14, comprising continuously adding the inducer to the 

culture for about 3 to about 6 hours after initiation. 

16. The method of claim 1, comprisin 	isolating the recombinant protein about 2 to 

about 8 hours after starting to f c<ld the inducer to the culture. 

17_ The method of claim 16, c mprising isolating the recombinant protein about 3 to ci 

 

. 	/ 
about 6 hours after sta 	g to add the inducer to the culture. 

18. The method of clai 	1, wherein the inducer is arabinose. 

19. The method of 	aim 1, comprising continuously adding the carbon source to the 

culture befor 	induction. 

20. The met od of claim 1, comprising continuously adding the carbon source to the 

culturo before and during induction. 

21. T e method of claim 1, comprising continuously adding the carbon source to the 

culture while the inducer is continuously added to the culture. 
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22. The method of claim 1, comprising continuously adding the carbon source 	the 

culture until the cell density of the culture achieves an OD600  of about 70 o about 

110. 

/ 
23. The method of claim 1, wherein the carbon source is a sugar-baspid carbon 

source. 	 / 

24. The method of claim 23, wherein the sugar-based carbonseurce is glucose. 

25. The method of claim 24, wherein the inducer is arabinoe. 
/ 

26. The method of claim 25, comprising continuously adding the glucose to the 

culture medium while the arabinose is continuou'sly added to the culture medium. 

27. The method of claim 25, comprising continuously adding the glucose until the cell 

density of the culture achieves an OD600,Of about 80. 

28. A method for producing a recombinant protein comprising: 

a) introducing into a bacterial h/st cell an expression vector encoding a 

recombinant protein unde /the control of an inducible promoter to form a 

recombinant bacterial 	II; 

b) introducing the reco 	binant bacterial cell into a culture medium to form a cell 

culture;  

c) adding a carbo 	source to the cell culture as a continuous feed; 

d) monitoring c fl growth in the cell culture for achievement of a threshold 

optical de 	ity (01)600); 

e) adding 	n inducer of the inducible promoter to the cell culture as a continuous 

feed, nce the threshold optical density (0D600 ) is achieved; and 

f) is 	ating the recombinant protein from the cell culture. 

29. T e method of claim 28, comprising continuously adding the inducer to the 

/culture when the cell density of the culture achieves an OD600 of about 70 to 

about 110. 
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30. The method of claim 29, comprising continuously adding the inducer to the/ 

culture when the cell density of the culture achieves an OD600  of about 7 	to 

about 105. 

31. The method of claim 30, comprising continuously adding the indu
/ 
 er to the 

culture when the cell density of the culture achieves an OD600):4 about 75 to 

about 85. 

32. The method of claim 31, comprising continuously addio0 the inducer to the 
7 

culture when the cell density of the culture achieve fan OD600  of about 80. 

/ 
33. The method of claim 28, wherein the inducer isAidded to the culture at a constant 

rate, the inducer is added to the culture by 986-stat feed or the inducer is added 

to the culture by pH-stat feed. 	 / 
7 

34. The method of claim 33, wherein the,inducer is added to the culture at a constant 

rate of from about 3.35 g/Uh to about 16 g/L/h, the inducer is added to the 

culture by DO-stat feed or the inducer is added to the culture by pH-stat feed. 

35. The method of claim 28, wherein the total amount of inducer added to the culture 
,/ 

is from about 4 g/L to ab ut 40 g/L. 

36. The method of claim 35, wherein the total amount of inducer added to the culture 

is from about 5 	/L.
/ 
 to about 20 g/L. 

37. The method 	f claim 36, wherein the total amount of inducer added to the culture 

is from a • ut 7 g/L to about 15 g/L. 

38. The r ethod of claim 37, wherein the total amount of inducer added to the culture 

is 	bout 10 g/L. 

3g. The method of claim 28, comprising isolating the recombinant protein from the 

culture about 2 hours to about 8 hours after initiation of inducer feed. 
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40. The method of claim 39, comprising isolating the recombinant protein frorre 

culture about 3 hours to about 6 hours after initiation of inducer feed. 	// 
/ 

41. The method of claim 28, wherein the carbon source is added to the 6/ell culture 

during constant rate feed of both the carbon source and the induAr, during DO- 

stet feed of both the carbon source and the inducer or during 	'(I-stat feed of both 

the carbon source and the inducer. 	 / 

42. The method of claim 28, wherein the inducer is arabinoSe. 

43. The method of claim 28, wherein the carbon source is a sugar-based carbon / 
source. 

44. The method of claim 43, wherein the suga/r,i ased carbon source is glucose. 

45. The method of claim 28, wherein the carbon source is glucose and the inducer is 

arabinose. 	 /  

/ 
46. The method of claim 45, comprising continuously adding glucose to the cell 

culture while the arabinose s/  continuously added to the cell culture. 
/ 
/ 

47. The method of claim 461comprising continuously adding glucose to the cell 

culture until the cell dinsity of the cell culture achieves an OD600 of about 80. 
/ 

, 
48. A method for producing a recombinant protein comprising: 

,// 
culturing a recombinant bacterial cell to express a recombinant protein by 

continuously idding an inducer to a culture comprising the bacterial cell after the 

culture ach(eves a threshold parameter, wherein the bacterial cell comprises a 

nucleic s(Cid sequence corresponding to a gene of N. meningitidis serogroup B. 
/ 

49. he method of claim 48, wherein the threshold parameter is optical density (OD), 

dissolved oxygen (DO), pH, concentration of nutrient in culture medium, total 

concentration of carbon source added to culture medium, or any combination 

thereof. 
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50. The method of claim 49, wherein the threshold parameter is optical density)OD) 

of the culture. 	 / 

/ 
51. The method of claim 50, wherein the continuous inducer feed is initi 	ed when 

the cell density of the culture achieves an OD600  of about 70 to ab ut 110. 

52. The method of claim 51, wherein the continuous inducer fee,/iS initiated when 

the cell density of the culture achieves an °D6 0  of about 7/0 to about 105. 

/ 
53. The method of claim 52, wherein the continuous induber feed is initiated when 

the cell density of the culture achieves an OD600 of about 75 to about 85. 

54. The method of claim 53, wherein the continuous/  inducer feed is initiated when 

the cell density of the culture achieves an 9E5800  of about 80. 

55. The method of claim 48, wherein the inebcer is added to the culture at a constant.  

rate of about 3.35 gfLlh to about 16 g/L/h, the inducer is added by DO-stat feed 

or the inducer is added by pH-st,teed. 

56. The method of claim 48, wherein the total amount of inducer added to the culture 

during induction is from abOut 4 g/L to about 40 g/L. 

57. The method of claim 	, wherein the total amount of inducer added to the culture 
/ 

during induction is from about 5 g/L to about 20 g/L. 
/ 

/ 58. The method o claim 57, wherein the total amount of inducer added to the culture 
,/ 

medium duirrig induction is about 7 g/L to about 15 g/L. 
./ 

59. The mediod of claim 58, wherein the total amount of inducer added to the culture 

durin 	induction is about 10 g/L. 

607  The method of claim 48, wherein the inducer feed continues for about 2 hours to 

/ about 8 hours after initiation of the method. 

61. The method of claim 60, wherein the inducer feed continues for about 3 hours to 

about 6 hours after initiation of the method. 
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62. The method of claim 48, wherein the recombinant protein is harvested from 

about 2 hours to about 8 hours after initiation of inducer feed. 

/ 
63. The method of claim 62, wherein the recombinant protein product is isolated from 

about 3 hours to about 6 hours after initiation of inducer feed. 

64. The method of claim 48, wherein the carbon source feed to the'culture medium , 
continues during inducer feed to the culture. 

, 
65. The method of claim 48, wherein the inducer is arabinope. 

,66. The method of claim 48, wherein the carbon source's a sugar-based carbon 

source. 	
/
/ 

i 
67. The method of claim 66, wherein the sugar-pased carbon source is glucose. 

68. The method of claim 67, wherein the in5i0cer is arabinose. 

69. The method of claim 68, wherein 9141cose is fed to the culture at a constant feed 

rate during the constant rate feeOf arabinose to the culture, during DO-stat of 

both the glucose and the inducer or by pH-stat feed of both the glucose and the 

inducer. 

70. The method of claim 6 	wherein glucose is fed to the culture at a constant feed 

rate during the constant rate feed of arabinose to the culture, by DO-stat feed of 

both the glucose 	nd the inducer until the cell density in the culture achieves an 

OD600 of about/  0 or by pH-stat feed of both the glucose and the inducer until the 
/ 

cell density 45 the culture achieves an OD6co of about 80. 

71. The mzelod of claim 68, wherein the recombinant meningococcal 2086 protein 

cornyKses a lipoprotein (rLP2086). 

72. he method of claim 68, wherein the protein comprises a non-lipidated protein. 

7(3. The method of claim 68, wherein the protein comprises meningococcal 2086 

subfamily A protein. 
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74. The method of claim 68, wherein the protein comprises meningococcal 2086 

subfamily B protein. 	 / 
/ 

75. A method for producing a recombinant meningococcal 2086 protein
/ 
 (P2086) 

comprising: 	. 

• / 
(a) introducing into a bacterial host cell an expression vectOi-  encoding a 

recombinant 2086 protein under the control of an inducible promoter to form a 
/ 

recombinant bacterial cell; 
/ 

(b) introducing the recombinant bacterial cell to a/culture medium to form a , 
culture; 	 / 

(c) adding a carbon source to the culture; 

(d) monitoring cell growth in the cultu!;e for achievement of a threshold optical 

density (OD); 
/ 

(e) continuously adding an induCer of the inducible promoter to the culture once 

the cell density of the cultur ,a
/ 
 chieves an optical density of about 70 to 110; and 

(f) isolating the recombir{ant meningococcal 2086 protein from the culture after 

about 3 hours to about 6 hours after commencement of continuously adding the 
, 

inducer. 	/ 

/ 
76. A composition 6Cmprising: 

a bacteria culture comprising a recombinant meningococcal 2086 protein at a 

density of 	least about 1.5 g/L. based on the total volume of the bacterial culture. 

77. Th 	composition of claim 76, wherein the recombinant meningococcal 2086 

or tein is lipidated protein. 

78. The composition of claim 76, wherein the recombinant meningococcal 2086 

protein is non-lipidated protein. 
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79. The composition of claim 76, wherein the recombinant meningococcal 2086 

protein is a 2086 subfamily A protein. 

80. The composition of claim 76, wherein the recombinant protein is/a 2086 

subfamily B protein. 

81. The composition of claim 80, wherein the culture comprises a second 

recombinant meningococcal 2086 protein. 

82. The composition of claim 81, wherein the second-'2086 recombinant 

meningococcal protein is a 2086 subfamily A protein. 

83. The composition of claim 76, wherein the density of the recombinant 

meningococcal 2086 protein is at least, about 1.7 g/L based on the total volume 

the bacterial ni titiirP. 

of 

84. The composition of claim 76, wherein the density of the recombinant 

meningococcal 2086 protein IS' at least about 2.0 g/L based on the total volume 

the bacterial culture. 
fi  

of 

85. The composition of clai'm 76, wherein the density of the recombinant 

meningococcal 2086
; 
 protein is at least about 3.0 g/L based on the total volume 

the bacterial cultUre. 

i 

of 

86. A compositiOn comprising: 

- / 
a bactrial culture comprising a recombinant meningococcal 2086 protein 

prepared according to the process of any of claims 1-75. 
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CLAIMS 

1.  A method for producing a recombinant meningococcal protein comprising: 

culturing a recombinant bacterial cell to express the recombinant meningococcal 

protein comprising continuously adding a carbon source to a culture comprising the 

recombinant bacterial cell and continuously adding an inducer to the culture after the 

culture achieves a threshold parameter, said inducer being added to the culture 

simultaneously to the continuous addition of the carbon source; and isolating the 

recombinant meningococcal protein from the culture; wherein the protein is produced 

at a peak density after the inducer is added to the culture for about 3 hours; wherein 

the inducer is arabinose; wherein the carbon source feed rate during the arabinose 

induction is between 2.25 and 7.5 g/L/h; wherein the arabinose feed rate is between 

1.7 and 6.7 g/L/h. 

2.  A method for producing a recombinant meningococcal protein comprising: 

culturing a recombinant bacterial cell to express the recombinant meningococcal 

protein by continuously adding an inducer to a culture comprising the bacterial cell 

after the culture achieves a threshold parameter, said inducer being added to the 

culture simultaneously to the continuous feed of a carbon source wherein the bacterial 

cell comprises a nucleic acid sequence corresponding to a gene of N. meningitidis 

serogroup B; wherein the inducer is arabinose; wherein the carbon source feed rate 

during the arabinose induction is between 2.25 and 7.5 g/L/h; and wherein the 

arabinose feed rate is between 1.7 and 6.7 g/L/h. 

3.  The method of claim 1 or 2, wherein the threshold parameter is optical density (OD), 

dissolved oxygen (DO), pH, concentration of nutrient in culture medium, total 

concentration of carbon source added to culture medium, or any combination thereof. 

4.  The method of claim 3, wherein the threshold parameter is optical density (OD) of the 

culture. 
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5. A method for producing a recombinant meningococcal protein comprising: 

a) introducing into a bacterial host cell an expression vector encoding a recombinant 

meningococcal protein under the control of an inducible promoter to form a 

recombinant bacterial cell; 

b) introducing the recombinant bacterial cell into a culture medium to form a cell 

culture; 

c) adding a carbon source to the cell culture as a continuous feed; 

d) monitoring cell growth in the cell culture for achievement of a threshold optical 

density (Opal()); 

e) adding an inducer of the inducible promoter to the cell culture as a continuous 

feed once the threshold optical density (0D600) is achieved; said inducer being 

added to the culture simultaneously to the continuous feed of the carbon source; 

f) isolating the recombinant protein from the cell culture; 

g) and isolating the recombinant protein from the culture; wherein the protein is 

produced at a peak density after the inducer is added to the culture for about 3 

hours; wherein the inducer is arabinose; wherein the carbon source feed rate 

during the arabinose induction is between 2.25 and 7.5 g/Uh; and wherein the 

arabinose feed rate is between 1.7 and 6.7 g/L/h. 

6. The method of any one of the preceding claims, comprising continuously adding the 

inducer to the culture when the cell density of the culture achieves an 0D600  of about 

70 to about 110. 

7. The method of claim 6, comprising continuously adding the inducer to the culture 

when the cell density of the culture achieves an OD600  of about 70 to about 105. 

8. The method of claim 7, comprising continuously adding the inducer to the culture 

when the cell density of the culture achieves an OD600  of about 75 to about 85. 

9. The method of claim 8, comprising continuously adding the inducer to the culture 

when the cell density of the culture achieves an OD600  of about 80. 
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10. The method of any one of claims 1, 2 and 5, wherein the inducer is added to the 

culture at a constant rate, the inducer is added to the culture by DO-stat feed or the 

inducer is added to the culture by pH-stat feed. 

11. The method of claim 10, wherein the inducer is added to the culture at a constant rate 

of from about 3.35 g/L/h to about 16 g/L/h, the inducer is added to the culture by DO-

stat feed or the inducer is added to the culture by pH-stat feed. 

12. The method of any one of claims 1, 2 and 5, wherein the total amount of inducer 

added to the culture is from about 4 g/L to about 40 g/L. 

13. The method of claim 12, wherein the total amount of inducer added to the culture is 

from about 5 g/L to about 20 g/L. 

14. The method of claim 13, wherein the total amount of inducer added to the culture is 

from about 7 g/L to about 15 g/L. 

15. The method of claim 14, wherein the total amount of inducer added to the culture is 

about 10 g/L. 

16. The method of claim 13, wherein the total amount of the inducer added to the culture 

is from about 5 g/L to about 7 g/L based on the total volume of the culture. 

17. The method of claim 13, wherein the total amount of the inducer added to the culture 

is about 5.4 g/L based on the total volume of the culture. 

18. The method of any one of claims 1, 2 and 5, wherein the inducer is added to the 

culture at a constant rate of about 1.5 g/L/h to 16 g/L/h. 

19. The method of claim 18, wherein the inducer is added to the culture at a constant rate 

of about 1.7 g/L/h. 

20. The method of claim 18 or claim 19, wherein the inducer is added to the culture at 

said constant rate of for about 3 hours. 
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21. The method of claim 1 or claim 2, comprising continuously adding the inducer to the 

culture for about 2 to about 8 hours after initiation of the method. 

22. The method of claim 21, comprising continuously adding the inducer to the culture for 

about 3 to about 6 hours after initiation of the method. 

23. The method of any one of claims 1, 2 and 5, comprising isolating the recombinant 

protein about 2 to about 8 hours after starting to add the inducer to the culture. 

24. The method of claim 23, comprising isolating the recombinant protein about 3 to about 

6 hours after starting to add the inducer to the culture. 

25. The method of claim 1, comprising continuously adding the carbon source to the 

culture before induction. 

26. The method of claim 1, comprising continuously adding the carbon source to the 

culture before and during induction. 

27. The method of claim 1, comprising continuously adding the carbon source to the 

culture while the inducer is continuously added to the culture. 

28. The method of claim 1, comprising continuously adding the carbon source to the 

culture until the cell density of the culture achieves an OD600  of about 70 to about 110. 

29. The method of claim 2, wherein the carbon source feed to the culture medium 

continues during inducer feed to the culture. 

30. The method of claim 5, wherein the carbon source is added to the cell culture during 

constant rate feed of both the carbon source and the inducer, during DO-stat feed of 

both the carbon source and the inducer or during pH-stat feed of both the carbon 

source and the inducer. 

31. The method of any one of the preceding claims, wherein the inducer is arabinose. 
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32. The method of claim 1 or claim 5, wherein the carbon source is a sugar-based carbon 

source. 

33. The method of claim 32, wherein the sugar-based carbon source is glucose. 

34. The method of claim 33, wherein the inducer is arabinose. 

35. The method of claim 34, comprising continuously adding the glucose to the culture 

medium while the arabinose is continuously added to the culture medium. 

36. The method of claim 34, comprising continuously adding the glucose until the cell 

density of the culture achieves an OD600  of about 80. 

37. The method of claim 2, wherein the carbon source is a sugar-based carbon source. 

38. The method of claim 37, wherein the sugar-based carbon source is glucose. 

39. The method of claim 38, wherein the inducer is arabinose. 

40. The method of claim 39, wherein glucose is fed to the culture at a constant feed rate 

during the constant rate feed of arabinose to the culture, during DO-stat of both the 

glucose and the inducer or by pH-stat feed of both the glucose and the inducer. 

41. The method of claim 39, wherein glucose is fed to the culture at a constant feed rate 

during the constant rate feed of arabinose to the culture, by DO-stat feed of both the 

glucose and the inducer until the cell density in the culture achieves an 00600  of about 

80 or by pH-stat feed of both the glucose and the inducer until the cell density in the 

culture achieves an 00600  of about 80. 

42. The method of claim 39, wherein the recombinant meningococcal 2086 protein 

comprises a lipoprotein (rLP2086). 

43. The method of claim 39, wherein the protein comprises a non-lipidated protein. 

44. The method of claim 39, wherein the protein comprises meningococcal 2086 

subfamily A protein. 
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45. The method of claim 39, wherein the protein comprises meningococcal 2086 

subfamily B protein. 

46. A method for producing a recombinant meningococcal 2086 protein (P2086) 

comprising: 

(a) introducing into a bacterial host cell an expression vector encoding a recombinant 

2086 protein under the control of an inducible promoter to form a recombinant 

bacterial cell; 

(b) introducing the recombinant bacterial cell to a culture medium to form a culture; 

(c) continuously adding a carbon source to the culture; 

(d) monitoring cell growth in the culture for achievement of a threshold optical density 

(OD); 

(e) continuously adding an inducer of the inducible promoter to the culture once the 

cell density of the culture achieves an optical density of about 70 to 110; said inducer 

being added to the culture simultaneously to the continuous addition of the carbon 

source; and 

(f) isolating the recombinant meningococcal 2086 protein from the culture after about 

3 hours to about 6 hours after commencement of continuously adding the inducer; 

wherein the protein is produced at a peak density after the inducer is added to the 

culture for about 3 hours; wherein the inducer is arabinose; wherein the carbon source 

feed rate during the arabinose induction is between 2.25 and 7.5 g/L/h; and wherein 

the arabinose feed rate is between 1.7 and 6.7 g/L/h. 

47. A composition comprising: 

a bacterial culture comprising a recombinant meningococcal 2086 protein at a density 

of at least about 1.5 g/L based on the total volume of the bacterial culture, after 

culturing the bacterial cell in a medium comprising a carbon source and arabinose for 

about 3 hours; wherein the inducer is arabinose; wherein the carbon source feed rate 
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during the arabinose induction is between 2.25 and 7.5 g/L/h; and wherein the 

arabinose feed rate is between 1.7 and 6.7 g/L/h. 

48. The composition of claim 47, 

lipidated protein. 

wherein the recombinant meningococcal 2086 protein is 

49. The composition of claim 47, 

non-lipidated protein. 

wherein the recombinant meningococcal 2086 protein is 

50. The composition of claim 47, 

a 2086 subfamily A protein. 

wherein the recombinant meningococcal 2086 protein is 

51. The composition of claim 47, 

protein. 

wherein the recombinant protein is a 2086 subfamily B 

52. The composition of claim 51, 

meningococcal 2086 protein. 

wherein the culture comprises a second recombinant 

53. The composition of claim 52, 

protein is a 2086 subfamily A 

wherein the second 2086 

protein. 

recombinant meningococcal 

54. The composition of claim 47, 

2086 protein is at least about 

culture. 

wherein the density of the 

1.7 g/L based on the total 

recombinant meningococcal 

volume of the bacterial 

55. The composition of claim 47, wherein the density of the recombinant meningococcal 

2086 protein is at least about 

culture. 

2.0 g/L based on the total volume of the bacterial 

56. The composition of claim 47, wherein the density of the recombinant meningococcal 

2086 protein is at least about 

culture. 

3.0 g/L based on the total volume of the bacterial 

57. A composition comprising: 
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a bacterial culture comprising a recombinant meningococcal 2086 protein prepared 

according to the method of any one of claims 1 to 46. 

58. The method 

substantially 

of any one of claims 1, 2, 

as hereinbefore describe 

5 and 46; or the composition of 

with reference to the Examples 

claim 47 

and/or Figures. 


