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WHAT IS CLAIMED: 

1.  A cell comprising a recombinant polynucleotide that encodes a stress-induced mann. .e-

binding lectin and a polynucleotide that encodes a multi-subunit protein. 

2.  The cell of claim 1, wherein the stress-induced mannose-binding lectin is an 

5 endoplasmic reticulum degradation-enhancing alpha-mannosidase-like prote 	2 

(EDEM2). 

3.  The cell of claim 2, wherein the EDEM2 comprises an amino acid sequ:: ce of SEQ ID 

NO: 8. 

4.  The cell of claim 2, wherein the EDEM2 comprises an amino acid -equence that is at 

10 least 92% identical to SEQ ID NO: 1. 

5.  The cell of any one of claims 1-4, wherein the multi-subunit . otein is an antibody. 

6.  The cell of claim 5, wherein the antibody comprises amine .cid sequences of SEQ ID 

NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, and SEQ ID 	•: 46. 

7.  The cell of any one of claims 1-6, comprising a poly 4cleotide that encodes an unfolded 

15 protein response transcription factor that operate 	pstream of EDEM2. 

8.  The cell of claim 7, wherein the transcription fa* ❑r is a spliced form of XBP-1. 

9.  The cell of claim 8, wherein the XBP-1 corn. ises an amino acid sequence of SEQ ID 

NO: 13. 

10.  The cell of claim 8, wherein the XBP-1 	omprises an amino acid sequence that is at least 

20 86% identical to SEQ ID NO: 9. 

11.  The cell of any one of claims 1-11, wherein the cell is a mammalian cell. 

12.  The cell of any one of claims 1 	1, wherein the cell is a CHO cell. 

13.  A cell line derived from the .-11 of any one of claims 1-12. 

14.  The cell line of claim 13, 	ih ich produces the protein at a titer of at least 3 g/L. 

25 15.  The cell line of claim 1. or claim 14, which produces the protein at a titer of at least 5 

g/L. 

16.  The cell line of a► 	one of claims 13-15, which produces the protein at a titer of at least 8 

g/L. 

17.  The cell lin: of any one of claims 13-16, wherein the cell line has an integrated cell 

30 density t r at is at least about 30% greater than the integrated cell density of a cell line 

that d i es not comprise the recombinant polynucleotide that encodes a stress-induced 

ma,  nose-binding lectin. 

18.  ' e cell line of any one of claims 13-17, wherein the cell line has an integrated cell 

density that is at least about 50% greater than the integrated cell density of a cell line 
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3. The cell of claim 2, wherein the EDEM2 comprises an amino acid sequ

NO: 8.

4. The cell of claim 2, wherein the EDEM2 comprises an amino acid

L0 leastg2Yo identical to SEQ lD NO: 1.

5. The cell of any one of claims 1-4, wherein the multi-subunit is an antibody

6. The cell of claim 5, wherein the antibody comprises am sequences of SEQ lD

NO: 43, SEQ lD NO: 44, SEQ lD NO: 45, and SEQ lD 46

7. The cell of any one of claims 1-6, comprising a cleotide that encodes an unfolded

15 protein response transcription factor that ream of EDEM2.

8. The cell of claim 7, wherein the transcription is a spliced form of XBP-1

9. The cell of claim 8, wherein the XBP-1 com ses an amino acid sequence of SEQID

NO: 13.

10. The cell of claim 8, wherein the XBP-1 prises an amino acid sequence that is at least

20 86% identicalto SEQ lD NO: 9.

11. The cell of any one of claims 1-1 wherein the cell is a mammalian cell

12.The cell of any one of claims 1, wherein the cell is a CHO cell

13. A cell line derived from the I of any one of claims 1-12.

14. The cell line of claim 13, ich produces the protein at a titer of at least 3 g/L.

25 15. The cell line of claim or claim 14, which produces the protein at a titer of at least 5

g/1.

that
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that does not comprise the recombinant polynucleotide that encodes a stress-induced 

mannose-binding lectin. 

19.  The cell line of any one of claims 13-18, wherein the cell line has an integrated cell 

density that is at least about 60% greater than the integrated cell density of a cell li►  - 

5 that does not comprise the recombinant polynucleotide that encodes a stress-in►  ced 

mannose-binding lectin. 

20.  The cell line of any one of claims 13-19, wherein the cell line has an integr 	ed cell 

density that is at least about 90% greater than the integrated cell densit 	of a cell line 

that does not comprise the recombinant polynucleotide that encodes . stress-induced 

10 mannose-binding lectin. 

21.  An isolated polynucleotide comprising a nucleotide sequence, 	ich encodes an 

EDEM2, operably linked to a mammalian ubiquitin C promot- . 

22.  The isolated polynucleotide of claim 21, wherein the EDE 	comprises the amino acid 

sequence of SEQ ID NO: 8. 

15 23.  The isolated polynucleotide of claim 21 or claim 22, 	erein the EDEM2 consists of the 

amino acid sequence of SEQ ID NO: 8. 

24.  The isolated polynucleotide of any one of claim•. 21 - 23, wherein the EDEM2 comprises 

an amino acid sequence that is at least 92% '•entical to SEQ ID NO: 1. 

25.  The isolated polynucleotide of any one of , aims 21 - 24, wherein the EDEM2 consists of 

20 an amino acid sequence that is at leas •2% identical to SEQ ID NO: 1. 

26.  The isolated polynucleotide of any o►  e of claims 21 - 25, wherein the EDEM2 comprises 

the amino acid sequence of SEQ S NO: 1. 

27.  The isolated polynucleotide of . 	y one of claims 21 — 26, wherein the EDEM2 consists of 

the amino acid sequence of ".EQ ID NO: 1. 

25 28.  The polynucleotide of an 	.ne of claims 21-27 comprising the nucleotide sequence of 

SEQ ID NO: 16. 

29.  The polynucleotide . any one of claims 21-28 comprising the nucleotide sequence of 

SEQ ID NO: 14 o SEQ ID NO: 15. 

30.  The polynucle. ide of any one of claims 21-29 consisting essentially of the nucleotide 

30 sequence a 	EQ ID NO: 14 or SEQ ID NO: 15. 

31.  An isolat: • polynucleotide comprising a nucleotide sequence, which encodes an Xbp-1 

protei , operably linked to a mammalian ubiquitin C promoter. 

32.  Th- solated polynucleotide of claim 31, wherein the Xbp-1 protein comprises the amino 

id sequence of SEQ ID NO: 13. 

35 3 The isolated polynucleotide of claim 31 or claim 32, wherein the Xbp-1 protein consists 

of the amino acid sequence of SEQ ID NO: 13. 
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that does not comprise the recombinant polynucleotide that encodes a stress-induced

mannose-binding lectin.
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22.The isolated polynucleotide of claim 21, wherein the EDE comprises the amino acid

sequence of SEQ lD NO: 8.

15 23. The isolated polynucleotide of claim 21 or claim 22, erein the EDEM2 consists of the

amino acid sequence of SEQ lD NO: 8.

24.The isolated polynucleotide of any one of clai 1 - 23, wherein the EDEM2 comprises

an amino acid sequence that is at least ntical to SEQ lD NO: 1.

25. The isolated polynucleotide of any one of aims 21 - 24, wherein the EDEM2 consists of

20 an amino acid sequence that is at

26. The isolated polynucleotide of any

identical to SEQ lD NO: 1

of claims 21 - 25, wherein the EDEM2 comprises

the amino acid sequence of SEQ NO: 't.

27.The isolated polynucleotide of one of claims 21 - 26, wherein the EDEM2 consists of

the amino acid sequence of lD NO: 1

25 28. The polynucleotide of

SEQ lD NO: 16.

of claims 21-27 comprising the nucleotide sequence of

29. The polynucleotide any one of claims 21-28 comprising the nucleotide sequence of

SEQ lD NO: 14 EQ lD NO: 15.

30. The polynu de of any one of claims 21-29 consisting essentially of the nucleotide

30 sequence EQ lD NO: 14 or SEQ lD NO: 15.

31. An iso polynucleotide comprising a nucleotide sequence, which encodes an Xbp-1

operably linked to a mammalian ubiquitin C promoter

lated polynucleotide of claim 31, wherein the Xbp-1 protein comprises the amino

sequence of SEQ lD NO: 13.

isolated polynucleotide of claim 31 or claim 32, wherein the Xbp-1 protein consists

of the amino acid sequence of SEQ lD NO: 13

cell

encodes an
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34.  The isolated polynucleotide of any one of claims 31 - 33, wherein the Xbp-1 protein 

comprises an amino acid sequence that is at least 86% identical to SEQ ID NO: 9. 

35.  The isolated polynucleotide of any one of claims 31 - 34, wherein the Xbp-1 protein 

consists of an amino acid sequence that is at least 86% identical to SEQ ID NO: 9. 

5 36.  The isolated polynucleotide of any one of claims 31 - 35, wherein the Xbp-1 prat-

comprises the amino acid sequence of SEQ ID NO: 9. 

37.  The isolated polynucleotide of any one of claims 31 - 36, wherein the Xbp- 	protein 

consists of the amino acid sequence of SEQ ID NO: 9. 

38.  The polynucleotide of any one of claims 31 - 37 comprising the nucle• de sequence of 

10 SEQ ID NO: 18. 

39.  The polynucleotide of any one of claims 31 - 38 comprising the 	dcleotide sequence of 

SEQ ID NO: 17. 

40.  The polynucleotide of any one of claims 31 - 39 consisting 	ssentially of the nucleotide 

sequence of SEQ ID NO: 17. 

15 41.  An isolated polynucleotide comprising a nucleotide s- • uence, which encodes an anti- 

GDF8 antibody heavy chain, operably linked to a 	.mmalian ubiquitin C promoter or a 

human CMV-IE promoter. 

42.  The isolated polynucleotide of claim 41, whey' in the anti-GDF8 antibody heavy chain 

comprises the amino acid sequence of SE* ID NO: 20. 

20 43.  The isolated polynucleotide of claim 41 or claim 42, wherein the anti-GDF8 antibody 

heavy chain comprises the amino ac • sequence of SEQ ID NO: 19. 

44.  The isolated polynucleotide of any •ne of claims 41 - 43, wherein the anti-GDF8 

antibody heavy chain consists • the amino acid sequence of SEQ ID NO: 19. 

45.  The polynucleotide of any o 	• of claims 41 - 44 comprising the nucleotide sequence of 

25 SEQ ID NO: 23. 

46.  The polynucleotide of . y one of claims 41 - 45 comprising the nucleotide sequence of 

SEQ ID NO: 24. 

47.  The polynucleoti• 	of any one of claims 41 - 46 consisting essentially of the nucleotide 

sequence of Sr. ID NO: 24. 

30 48.  An isolated ,,olynucleotide comprising a nucleotide sequence, which encodes an anti- 

GDF8 an •ody light chain, operably linked to a mammalian ubiquitin C promoter or a 

huma 	MV-IE promoter. 

49.  Th- solated polynucleotide of claim 48, wherein the anti-GDF8 antibody light chain 

4rnprises the amino acid sequence of SEQ ID NO: 22. 

35 51. The isolated polynucleotide of claim 48 or claim 49, wherein the anti-GDF8 antibody light 

chain comprises the amino acid sequence of SEQ ID NO: 21. 
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34. The isolated polynucleotide of any one of claims 31 - 33, wherein the Xbp-1 protein

comprises an amino acid sequence that is at least 86% identical to SEQ lD NO: 9.

35. The isolated polynucleotide of any one of claims 31 - 34, wherein the Xbp-1 protein

consists of an amino acid sequence that is at least 86% identical to SEQ lD NO: 9.

36. The isolated polynucleotide of any one of claims 31 - 35, wherein the Xbp-1

comprises the amino acid sequence of SEQ lD NO: 9.

37. The isolated polynucleotide of any one of claims 31 - 36, wherein the Xbp-

consists of the amino acid sequence of SEQ lD NO: 9.

38. The polynucleotide of any one of claims 31 - 37 comprising the nucl e sequence of

SEQ lD NO: 18

15

5

L0

39. The polynucleotide of any one of claims 31 - 38 comprising the cleotide sequence of

SEQ lD NO: 17.

40. The polynucleotide of any one of claims 31 - 39 consisting ntially of the nucleotide

sequence of SEQ lD NO: 17.

41. An isolated polynucleotide comprising a nucleotide , which encodes an anti-

GDFS antibody heavy chain, operably linked to a malian ubiquitin C promoter or a

human CMV-IE promoter.

42.The isolated polynucleotide of claim 41, wh the anti-GDF8 antibody heavy chain

comprises the amino acid sequence of S lD NO: 20.

20 43. The isolated polynucleotide of claim 41 çlaim 42, wherein the anti-GDF8 antibody

heavy chain comprises the amino sequence of SEQ lD NO: 19

44.The isolated polynucleotide of an e of claims 41 - 43, wherein the anti-GDF8

antibody heavy chain consists the amino acid sequence of SEQ lD NO: 19.

45. The polynucleotide of any of claims 41 - 44 comprising the nucleotide sequence of

25 SEQ lD NO: 23.

46. The polynucleotide of Y one of claims 41 - 45 comprising the nucleotide sequence of

SEQ lD NO: 24.

47. The polyn of any one of claims 41 - 46 consisting essentially of the nucleotide

sequence of lD NO: 24

30 48. An isolated lynucleotide comprising a nucleotide sequence, which encodes an anti-

GDFS y light chain, operably linked to a mammalian ubiquitin C promoter or a

hum MV-lE promoter.

49. lated polynucleotide of claim 48, wherein the anti-GDF8 antibody light chain

prises the amino acid sequence of SEQ lD NO: 22.

isolated polynucleotide of claim 48 or claim 49, wherein the anti-GDF8 antibody light

chain comprises the amino acid sequence of SEQ lD NO: 21

3s5
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51.  The isolated polynucleotide of any one of claims 48 - 50, wherein the anti-GDF8 

antibody light chain consists of the amino acid sequence of SEQ ID NO: 21. 

52.  The polynucleotide of any one of claims 48 - 51 comprising the nucleotide sequence o 

SEQ ID NO: 25. 

53.  The polynucleotide of any one of claims 48 - 52 comprising the nucleotide segue , ce of 

SEQ ID NO: 26. 

54.  The polynucleotide of any one of claims 48 - 53 consisting essentially of tha 	ucleotide 

sequence of SEQ ID NO: 26. 

55.  An isolated polynucleotide comprising a nucleotide sequence, which e codes an anti- 

ANG2 antibody heavy chain, operably linked to a mammalian ubiq 	in C promoter or a 

human CMV-IE promoter. 

56.  The isolated polynucleotide of claim 55, wherein the anti-ANG 	antibody heavy chain 

comprises the amino acid sequence of SEQ ID NO: 28. 

57.  The isolated polynucleotide of claim 55 or claim 56, whet-in the anti-ANG2 antibody 

heavy chain comprises the amino acid sequence of S' Q ID NO: 27. 

58.  The isolated polynucleotide of any one of claims 5 	- 57, wherein the anti-ANG2 

antibody heavy chain consists of the amino acis 	equence of SEQ ID NO: 27. 

59.  The polynucleotide of any one of claims 55 - .8 comprising the nucleotide sequence of 

SEQ ID NO: 31. 

60.  The polynucleotide of any one of claim 	5 - 59 comprising the nucleotide sequence of 

SEQ ID NO: 32. 

61.  The polynucleotide of any one of . aims 55 - 60 consisting essentially of the nucleotide 

sequence of SEQ ID NO: 32. 

62.  An isolated polynucleotide c,, 	prising a nucleotide sequence, which encodes an anti- 

ANG2 antibody light chai , operably linked to a mammalian ubiquitin C promoter or a 

human CMV-IE promo -r. 

63.  The isolated polynu,  eotide of claim 62, wherein the anti-ANG2 antibody light chain 

comprises the a 	no acid sequence of SEQ ID NO: 30. 

64.  The isolated p,, ynucleotide of claim 62 or claim 63, wherein the anti-ANG2 antibody light 

chain comp ,  ses the amino acid sequence of SEQ ID NO: 29. 

65.  The isol. ed polynucleotide of any one of claims 62 - 64, wherein the anti-ANG2 

antib.4y light chain consists of the amino acid sequence of SEQ ID NO: 29. 

66.  Th; polynucleotide of any one of claims 62 - 65 comprising the nucleotide sequence of 

Q ID NO: 33. 

6 	. The polynucleotide of any one of claims 62 - 66 comprising the nucleotide sequence of 

SEQ ID NO: 34. 

28 
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51. The isolated polynucleotide of any one of claims 48 - 50, wherein the anti-GDF8

antibody light chain consists of the amino acid sequence of SEQ lD NO: 21.

52. The polynucleotide of any one of claims 48 - 51 comprising the nucleotide sequence

SEQ lD NO:25.

53. The polynucleotide of any one of claims 48 - 52 comprising the nucleotide sequ

SEQ lD NO:26.

54. The polynucleotide of any one of claims 48 - 53 consisting essentially of th ucleotide

sequence of SEQ lD NO: 26.

55. An isolated polynucleotide comprising a nucleotide sequence, which

10 ANG2 antibody heavy chain, operably linked to a mammalian ubi n C promoter or a

human CMV-IE promoter.

56. The isolated polynucleotide of claim 55, wherein the anti-AN antibody heavy chain

comprises the amino acid sequence of SEQ lD NO: 28

57. The isolated polynucleotide of claim 55 or claim 56, wh in the anti-ANG2 antibody

15 heavy chain comprises the amino acid sequence of lD NO: 27.

58. The isolated polynucleotide of any one of claims 57, wherein the anti-ANG2

antibody heavy chain consists of the amino uence of SEQ lD NO: 27

59. The polynucleotide of any one of claims 55 comprising the nucleotide sequence of

SEQ lD NO:31.

60. The polynucleotide of any one of clai - 59 comprising the nucleotide sequence of

SEQ lD NO:32.

61. The polynucleotide of any one of ms 55 - 60 consisting essentially of the nucleotide

sequence of SEQ lD NO: 32.

62. An isolated polynucleotide prising a nucleotide sequence, which encodes an anti-

2s ANG2 antibody light chai operably linked to a mammalian ubiquitin C promoter or a

human CMV-IE pro

63. The isolated polynu of claim 62, wherein the anti-ANG2 antibody light chain

comprises the o acid sequence of SEQ lD NO: 30.

64. The isolated nucleotide of claim 62 or claim 63, wherein the anti-ANG2 antibody light

30 chain com the amino acid sequence of SEQ lD NO: 29.

65. The isol polynucleotide of any one of claims 62 - 64, wherein the anti-ANG2

anti light chain consists of the amino acid sequence of SEQ lD NO: 29

66. T ynucleotide of any one of claims 62 - 65 comprising the nucleotide sequence of

lD NO: 33

The polynucleotide of any one of claims 62 - 66 comprising the nucleotide sequence of

SEQ lD NO:34.

of

es an anti-

I
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68. The polynucleotide of any one of claims 62 - 67 consisting essentially of the nucleotide 

sequence of SEQ ID NO: 34. 

69.  An isolated polynucleotide comprising a nucleotide sequence, which encodes an anti- 

AngPtl4 antibody heavy chain, operably linked to a mammalian ubiquitin C promot- 	or a 

5 human CMV-IE promoter. 

70.  The isolated polynucleotide of claim 69, wherein the anti-AngPtI4 antibody he, 	y chain 

comprises the amino acid sequence of SEQ ID NO: 36. 

71.  The isolated polynucleotide of claim 69 or claim 70, wherein the anti-An. 'tI4 antibody 

heavy chain comprises the amino acid sequence of SEQ ID NO: 35. 

10 72.  The isolated polynucleotide of any one of claims 69 - 71, wherein 	e anti-AngPtI4 

antibody heavy chain consists of the amino acid sequence of S-• ID NO: 35. 

73.  The polynucleotide of any one of claims 69 - 72 comprising t f - nucleotide sequence of 

SEQ ID NO: 39. 

74.  The polynucleotide of any one of claims 69 - 73 compn- ng the nucleotide sequence of 

15 SEQ ID NO: 40. 

75.  The polynucleotide of any one of claims 69 - 74 c• sisting essentially of the nucleotide 

sequence of SEQ ID NO: 40. 

76.  An isolated polynucleotide comprising a nucleotide sequence, which encodes an anti- 

AngPtI4 antibody light chain, operably link d to a mammalian ubiquitin C promoter or a 

20 human CMV-IE promoter. 

77.  The isolated polynucleotide of claim 	6, wherein the anti-AngPtI4 antibody light chain 

comprises the amino acid sequence of SEQ ID NO: 38. 

78.  The isolated polynucleotide of ►  aim 76 or claim 77, wherein the anti-AngPtI4 antibody 

light chain comprises the a 	o acid sequence of SEQ ID NO: 37. 

25 79.  The isolated polynucleotis - of any one of claims 76 - 78, wherein the anti-AngPtI4 

antibody light chain co 	ists of the amino acid sequence of SEQ ID NO: 37. 

80.  The polynucleotide • any one of claims 76 - 79 comprising the nucleotide sequence of 

SEQ ID NO: 41. 

81.  The polynucle. ide of any one of claims 76 - 80 comprising the nucleotide sequence of 

30 SEQ ID NO.  42. 

82.  The poly 	cleotide of any one of claims 76 - 81 consisting essentially of the nucleotide 

segue ►  e of SEQ ID NO: 42. 

83.  An .:olated polynucleotide that encodes a polypeptide comprising an amino acid 

s quence of SEQ ID NO: 43. 

35 84 An isolated polynucleotide that encodes a polypeptide comprising an amino acid 

sequence of SEQ ID NO: 44. 
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68. The polynucleotide of any one of claims 62 - 67 consisting essentially of the nucleotide

sequence of SEQ lD NO: 34.

69. An isolated polynucleotide comprising a nucleotide sequence, which encodes an a

AngPtl4 antibody heavy chain, operably linked to a mammalian ubiquitin C prom ora

chain

5 human CMV-IE promoter.

70. The isolated polynucleotide of claim 69, wherein the anti-AngPtl4 antibody

comprises the amino acid sequence of SEQ lD NO: 36.

71. The isolated polynucleotide of claim 69 or claim 70, wherein the an antibody

heavy chain comprises the amino acid sequence of SEQ lD NO: 35.

10 72.The isolated polynucleotide of any one of claims 69 - 71, wherein anti-AngPtl4

antibody heavy chain consists of the amino acid sequence of S lD NO: 35.

73. The polynucleotide of any one of claims 69 - 72 comprising nucleotide sequence of

SEQ lD NO: 39.

74.The polynucleotide of any one of claims 69 - 73 comp g the nucleotide sequence of

15 SEQ lD NO: 40.

75. The polynucleotide of any one of claims 69 - 74 sisting essentially of the nucleotide

sequence of SEQ lD NO: 40.

76. An isolated polynucleotide comprising a nu e sequence, which encodes an anti-

AngPtl4 antibody light chain, operably lin to a mammalian ubiquitin C promoter or a

human CMV-IE promoter.

77 .fhe isolated polynucleotide of claim wherein the anti-AngPtl4 antibody light chain

20

comprises the amino acid seq

78. The isolated polynucleotide of

of SEQ lD NO: 38.

25

im 76 or claim 77, wherein the anti-AngPtl4 antibody

light chain comprises the a acid sequence of SEQ lD NO: 37.

79. The isolated polynu

antibody light chain

80. The polynucleotide

of any one of claims 76 -78, wherein the anti-AngPtl4

ists of the amino acid sequence of SEQ lD NO: 37

any one of claims 76 - 79 comprising the nucleotide sequence of

SEQ lD NO: 41.

81. The polynu of any one of claims 76 - 80 comprising the nucleotide sequence of

30 SEQ ID NO 2.

82. The of any one of claims 76 - 81 consisting essentially of the nucleotide

seq of SEQ lD NO: 42

83. An lated polynucleotide that encodes a polypeptide comprising an amino acid

of SEQ lD NO: 43.

An isolated polynucleotide that encodes a polypeptide comprising an amino acid35

sequence of SEQ lD NO: 44.
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85. An isolated polynucleotide that encodes a polypeptide comprising an amino acid 

sequence of SEQ ID NO: 43 and SEQ ID NO: 44. 

86. An isolated polynucleotide that encodes a polypeptide comprising an amino acid 

sequence of SEQ ID NO: 45. 

5 87. An isolated polynucleotide that encodes a polypeptide comprising an amino acid 

sequence of SEQ ID NO: 46. 

88. An isolated polynucleotide that encodes a polypeptide comprising an amine -cid 

sequence of SEQ ID NO: 45 and SEQ ID NO: 46. 

89. A cell comprising an isolated polynucleotide of any one of claims 21 — .0 and (b) a 

10 polynucleotide encoding a multi-subunit protein. 

90. The cell of claim 89, wherein the multi-subunit protein is an antibody. 

91. The cell of claim 90, wherein the antibody comprises an amine acid sequence of any one 

of claims 83-88. 

92. The cell of claim 91, wherein the antibody comprises an amino acid sequence of claims 

15 85 and 88. 

93. The cell of any one of claims 89 - 92 further compr ing a polynucleotide of any one of 

claims 31-40. 

94. The cell of any one of claims 89 - 93 compris 	g a polynucleotide of any one of claims 

41-47 and a polynucleotide of any one of 	zims 48-54. 

20 95. The cell of any one of claims 89 - 93 co►  prising a polynucleotide of any one of claims 

55-61 and a polynucleotide of any o 	of claims 62-68. 

96. The cell of any one of claims 89 - • 	comprising a polynucleotide of any one of claims 

69-75 and a polynucleotide of a ,  y one of claims 76-82. 

97. The cell of any one of claims 	9 — 96, wherein the cell is a Chinese hamster ovary (CHO) 

25 cell. 

98. A method of making a 	, 	Iti-subunit protein comprising the step of culturing a cell of any 

one of claims 89 — 9 	in medium, wherein the multi-subunit protein is secreted by the cell 

into the medium. 

99. The method of , aim 98, wherein the secreted multi-subunit protein attains a titer in the 

30 medium of about at least 3 g/L. 

100. The 	•thod of claim 98 or claim 99, wherein the secreted multi-subunit protein 

attains .4 titer in the medium of about at least 5 g/L. 

101. e method of any one of claims 89 - 91, wherein the secreted multi-subunit protein 

a ►  .ins a titer in the medium of about at least 6 g/L. 

35 10 . 	The method of any one of claims 89 - 92, wherein the secreted multi-subunit protein 

attains a titer in the medium of about at least 8 g/L. 

30 
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85. An isolated polynucleotide that encodes a polypeptide comprising an amino acid

sequence of SEQ lD NO: 43 and SEQ lD NO: 44.

86. An isolated polynucleotide that encodes a polypeptide comprising an amino acid

sequence of SEQ lD NO: 45.

87. An isolated polynucleotide that encodes a polypeptide comprising an amino acid

sequence of SEQ lD NO: 46.

88. An isolated polynucleotide that encodes a polypeptide comprising an am

sequence of SEQ lD NO: 45 and SEQ lD NO: 46.

89. A cell comprising an isolated polynucleotide of any one of claims 21 and (b) a

10 polynucleotide encoding a multi-subunit protein.

90. The cell of claim 89, wherein the multi-subunit protein is an anti

91. The cell of claim 90, wherein the antibody comprises an ami acid sequence of any one

of claims 83-88.

92. The cell of claim 91, wherein the antibody comprises an acid sequence of claims

L5 85 and 88.

93. The cell of any one of claims 89 - 92 fudher

claims 31-40.

g a polynucleotide of any one of

94. The cell of any one of claims 89 - 93 com

41-47 and a polynucleotide of any one of

a polynucleotide of any one of claims

20 95. The cell of any one of claims 89 - 93 ing a polynucleotide of any one of claims

55-61 and a polynucleotide of anY of claims 62-68.

96. The cell of any one of claims 89 - comprising a polynucleotide of any one of claims

69-75 and a polynucleotide of one of claims 76-82.

97. The cell of any one of claim I - 96, wherein the cell is a Chinese hamster ovary (CHO)

25 cell.

98. A method of making a Iti-subunit protein comprising the step of culturing a cell of any

one of claims 89 - n medium, wherein the multi-subunit protein is secreted by the cell

into the medium.

99. The method of a im 98, wherein the secreted multi-subunit protein attains a titer in the

30 medium of ut at least 3 g/L

100. The od of claim 98 or claim 99, wherein the secreted multi-subunit protein

attains titer in the medium of about at least 5 g/L

101 . e method of any one of claims 89 - 91, wherein the secreted multi-subunit protein

d

ims 48-54

ns a titer in the medium of about at least 6 g/L

The method of any one of claims 89 - 92, wherein the secreted multi-subunit protein

attains a titer in the medium of about at least 8 g/L.

3s1
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103. The method of any one of claims 89 - 93, wherein the cell divides in the medium to 

an integrated cell density of about at least 5 x 107  cell-day/mL. 

104. The method of any one of claims 89 - 94, wherein the cell divides in the medium to 

produce an integrated cell density of about at least 1 x 108  cell-day/mL. 

5 105. The method of any one of claims 89 - 95, wherein the cell divides in the medi 	to 

produce an integrated cell density of about at least 1.5 x 108  cell-day/mL. 

106. The method of any one of claims 89 — 96 further comprising the step of ►urifying the 

secreted multi-subunit protein from the medium. 

107. A multi-subunit protein produced according to a method of any on 	of claims 98 — 

10 106. 

108. The multi-subunit protein of claim 107, wherein the multi-subunit protein is an 

antibody. 

109. The multi-subunit protein of claim 108, wherein the antkody comprises and amino 

acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SE* I NO: 45, and SEQ ID NO: 46. 

15 110. The multi-subunit protein of claim 109, wherein th• antibody is an anti-GDF8 

antibody. 

111. The multi-subunit protein of claim 110, wher in the antibody comprises amino acid 

sequences of SEQ ID NO: 20 and SEQ ID Nr.. 22. 

112. The multi-subunit protein of claim 109 	herein the antibody is an anti-ANG2 

20 antibody. 

113. The multi-subunit protein of clai 	112, wherein the antibody comprises amino acid 

sequences of SEQ ID NO: 28 an• 	EQ ID NO: 30. 

114. The multi-subunit protein o 	laim 109, wherein the antibody is an anti-AngPtI4 

antibody. 

25 115. The multi-subunit pro 	in of claim 114, wherein the antibody comprises amino acid 

sequences of SEQ ID ►  O: 36 and SEQ ID NO: 38. 

116. An ex vivo mam,  alian cell comprising a polynucleotide, which comprises a nucleic 

acid sequence of .EQ ID NO: 16. 

117. An ex vivo 	ammalian cell comprising (a) a polynucleotide, which comprises a 

30 nucleic aci• 	equence of SEQ ID NO: 16, and (b) a polynucleotide, which comprises a 

nucleic 	id sequence of SEQ ID NO: 18. 

118. A 	ex vivo mammalian cell comprising (a) a polynucleotide, which comprises a 

nu 	-ic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, which encodes a 

• •lypeptide that comprises an amino acid sequence of SEQ ID NO: 43 and SEQ ID NO: 

35 44, and (c) a polynucleotide, which encodes a polypeptide that comprises an amino acid 

sequence of SEQ ID NO: 45 and SEQ ID NO: 46. 

31 
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103. The method of any one of claims 89 - 93, wherein the cell divides in the medium to

an integrated cell density of about at least 5 x 107 cell-day/mL.

104. The method of any one of claims 89 - 94, wherein the cell divides in the medium

produce an integrated cell density of about at least 1 x 108 cell-day/mL.

105. The method of any one of claims 89 - 95, wherein the cell divides in the med

produce an integrated cell density of about at least 1 .5 x 108 cell-day/mL

106. The method of any one of claims 89 - 96 further comprising the step of rifying the

secreted multi-subunit protein from the medium.

107. A multi-subunit protein produced according to a method of any

1 06.

108. The multi-subunit protein of claim 107, wherein the m

antibody.

it protein is an

109. The multi-subunit protein of claim 108, wherein the an y comprises and amino

acid sequence of SEQ lD NO: 43, SEQ lD NO: 44, S NO: 45, and SEQ lD NO: 46

15 110. The multi-subunit protein of claim 109, wherein antibody is an anti-GDF8

antibody.

111. The multi-subunit protein of claim 110, wh n the antibody comprises amino acid

sequences of SEQ lD NO: 20 and SEQ lD N 22

112. The multi-subunit protein of claim 109 erein the antibody is an anti-ANG2

20 antibody.

113. The multi-subunit protein of

sequences of SEQ lD NO: 28 a

12, wherein the antibody comprises amino acid

114. The multi-subunit protein m 109, wherein the antibody is an anti-AngPtl4

25

antibody.

115. The multi-subunit

sequences of SEQ lD

n of claim 114, wherein the antibody comprises amino acid

116. An ex vivo ma alian cell comprising a polynucleotide, which comprises a nucleic

acid sequence EQ lD NO: 16.

117. An ex vivo alian cell comprising (a) a polynucleotide, which comprises a

30 nucleic uence of SEQ lD NO: 16, and (b) a polynucleotide, which comprises a

nucleic sequence of SEQ lD NO: 18.

vivo mammalian cell comprising (a) a polynucleotide, which comprises a

c acid sequence of SEQ lD NO: 16, (b) a polynucleotide, which encodes a

lypeptide that comprises an amino acid sequence of SEQ lD NO: 43 and SEQ lD NO:

44, and (c) a polynucleotide, which encodes a polypeptide that comprises an amino acid

sequence of SEQ lD NO: 45 and SEQ lD NO: 46.

to

claims 98 -

EQ lD NO: 30

36 and SEQ lD NO: 38

1 18.

n

35
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119. 	An ex vivo mammalian cell comprising (a) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ ID NO: 23, and (c) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ ID NO: 25. 

5 120. An ex vivo mammalian cell comprising (a) a polynucleotide, which comprises : 

nucleic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, which compris: 

nucleic acid sequence of SEQ ID NO: 31, and (c) a polynucleotide, which c• 	prises a 

nucleic acid sequence of SEQ ID NO: 33. 

121. An ex vivo mammalian cell comprising (a) a polynucleotide, which 	omprises a 

10 nucleic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, whi. 	comprises a 

nucleic acid sequence of SEQ ID NO: 39, and (c) a polynucleoti. -, which comprises a 

nucleic acid sequence of SEQ ID NO: 41. 

122. An ex vivo mammalian cell comprising (a) a polynucleo de, which comprises a 

nucleic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, which comprises a 

15 nucleic acid sequence of SEQ ID NO: 18, (c) a polyn 	leotide, which encodes a 

polypeptide that comprises an amino acid sequen - of SEQ ID NO: 43 and SEQ ID NO: 

44, and (d) a polynucleotide, which encodes a . alypeptide that comprises an amino acid 

sequence of SEQ ID NO: 45 and SEQ ID NO 46. 

123. An ex vivo mammalian cell comprisin 	a) a polynucleotide, which comprises a 

20 nucleic acid sequence of SEQ ID NO: 1:, (b) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ ID NI. 18, (c) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ ID .,O: 23, and (d) a polynucleotide, which comprises a 

nucleic acid sequence of SEQ a NO: 25. 

124. An ex vivo mammalian c' I comprising (a) a polynucleotide, which comprises a 

25 nucleic acid sequence of : 	Q ID NO: 16, (b) a polynucleotide, which comprises a 

nucleic acid sequence 4 SEQ ID NO: 18, (c) a polynucleotide, which comprises a 

nucleic acid sequen,- of SEQ ID NO: 31, and (d) a polynucleotide, which comprises a 

nucleic acid seq • nce of SEQ ID NO: 33. 

125. An ex vivo 	ammalian cell comprising (a) a polynucleotide, which comprises a 

30 nucleic aci• 	equence of SEQ ID NO: 16, (b) a polynucleotide, which comprises a 

nucleic a' d sequence of SEQ ID NO: 18, (c) a polynucleotide, which comprises a 

nuclei• acid sequence of SEQ ID NO: 39, and (d) a polynucleotide, which comprises a 

nu 	-ic acid sequence of SEQ ID NO: 41. 

126. An ex vivo mammalian cell comprising a polynucleotide, which consists of a nucleic 

35 acid sequence of SEQ ID NO: 14 or 15. 

wo 2013/181253 PCTruS2013l013lt6

119. An ex yiyo mammalian cell comprising (a) a polynucleotide, which comprises a

nucleic acid sequence of SEQ lD NO: 16, (b) a polynucleotide, which comprises a

nucleic acid sequence of SEQ lD NO: 23, and (c) a polynucleotide, which comprises

nucleic acid sequence of SEQ lD NO: 25

s 120. An ex yiyo mammalian cell comprising (a)a polynucleotide, which comprise s

nucleic acid sequence of SEQ lD NO: 16, (b) a polynucleotide, which compri a

nucleic acid sequence of SEQ lD NO: 31, and (c) a polynucleotide, which pnses a

nucleic acid sequence of SEQ lD NO: 33.

121. An ex vlvo mammalian cell comprising (a) a polynucleotide, wh

nucleic acid sequence of SEQ lD NO: 16, (b) a polynucleotide, wh comprises a

ses a

10

nucleic acid sequence of SEQ lD NO: 39, and (c) a polynucleoti which comprises a

nucleic acid sequence of SEQ lD NO: 41.

122. An ex vivo mammalian cell comprising (a) a polyn which comprises a

nucleic acid sequence of SEQ lD NO: 16, (b) a e, which comprises a

L5 nucleic acid sequence of SEQ lD NO: 18, (c) a polYn , which encodes a

polypeptide that comprises an amino acid sequ of SEQ lD NO: 43 and SEQ lD NO:

44, and (d) a polynucleotide, which encodes a e that comprises an amino acid

sequence of SEQ lD NO: 45 and SEQ lD N

123. An ex vivo mammalian cell compris ) a polynucleotide, which comprises a

20 nucleic acid sequence of SEQ lD NO: , (b)a polynucleotide, which comprises a

nucleic acid sequence of SEQ lD N 18, (c) a polynucleotide, which comprises a

nucleic acid sequence of SEQ lD 23, and (d) a polynucleotide, which comprises a

nucleic acid sequence of SEQ NO: 25

124. An ex vivo mammalian comprising (a) a polynucleotide, which comprises a

lD NO: 16, (b) a polynucleotide, which comprises a25 nucleic acid sequence of

nucleic acid sequence SEQ lD NO: 18, (c)a polynucleotide, which comprises a

nucleic acid sequ of SEQ lD NO: 31, and (d) a polynucleotide, which comprises a

of SEQ lD NO: 33.nucleic acid seq

125. An ex vivo alian cell comprising (a) a polynucleotide, which comprises a

30 nucleic uence of SEQ lD NO: 16, (b) a polynucleotide, which comprises a

nucleic sequence of SEQ lD NO: 18, (c) a polynucleotide, which comprises a

nucle d sequence of SEQ lD NO: 39, and (d) a polynucleotide, which comprises a

nu ic acid sequence of SEQ lD NO: 41

An ex yiyo mammalian cell comprising a polynucleotide, which consists of a nucleic

35

126

acid sequence of SEQ lD NO: 14 or 15.
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127. An ex vivo mammalian cell comprising (a) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 14 or 15, and (b) a polynucleotide, which consists 

of a nucleic acid sequence of SEQ ID NO: 17. 

128. An ex vivo mammalian cell comprising (a) a polynucleotide, which consists of a 

5 nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a polynucleotide, which enco,, es a 

polypeptide that comprises an amino acid sequence of SEQ ID NO: 43 and Sr. ID NO: 

44, and (c) a polynucleotide, which encodes a polypeptide that comprises . 	amino acid 

sequence of SEQ ID NO: 45 and SEQ ID NO: 46. 

129. An ex vivo mammalian cell comprising (a) a polynucleotide, whic 	onsists of a 

10 nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a polynucleotid 	which consists of a 

nucleic acid sequence of SEQ ID NO: 24, and (c) a polynucleoti,  e, which consists of a 

nucleic acid sequence of SEQ ID NO: 26. 

130. An ex vivo mammalian cell comprising (a) a polynucle• de, which consists of a 

nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a po nucleotide, which consists of a 

15 nucleic acid sequence of SEQ ID NO: 32, and (c) a p,, ynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 4. 

131. An ex vivo mammalian cell comprising (a) a •olynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 14 or 	, (b) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 40, 	nd (c) a polynucleotide, which consists of a 

20 nucleic acid sequence of SEQ ID NO: 

132. An ex vivo mammalian cell corn. sing (a) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ ID flO: 14 or 15, (b) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ a NO: 17, (c) a polynucleotide, which encodes a 

polypeptide that comprises . 	amino acid sequence of SEQ ID NO: 43 and SEQ ID NO: 

25 44, and (d) a polynucleoti► e, which encodes a polypeptide that comprises an amino acid 

sequence of SEQ ID N'i: 45 and SEQ ID NO: 46. 

133. An ex vivo mam ►  alian cell comprising (a) a polynucleotide, which consists of a 

nucleic acid sequ• nce of SEQ ID NO: 14 or 15, (b) a polynucleotide, which consists of a 

nucleic acid s-• uence of SEQ ID NO: 17, (c) a polynucleotide, which consists of a 

30 nucleic acid -equence of SEQ ID NO: 24, and (d) a polynucleotide, which consists of a 

nucleic a ►.  d sequence of SEQ ID NO: 26. 

134. A 	-x vivo mammalian cell comprising (a) a polynucleotide, which consists of a 

nu 	-ic acid sequence of SEQ ID NO: 14 or 15, (b) a polynucleotide, which consists of a 

cleic acid sequence of SEQ ID NO: 17, (c) a polynucleotide, which consists of a 

35 nucleic acid sequence of SEQ ID NO: 32, and (d) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 34. 
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127. An ex yryo mammalian cell comprising (a) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 14 or 15, and (b) a polynucleotide, which consists

of a nucleic acid sequence of SEQ lD NO: 17.

128. An ex yiyo mammalian cell comprising (a) a polynucleotide, which consists of a

5 nucleic acid sequence of SEQ lD NO: 14 or 15, (b) a polynucleotide, which a

polypeptide that comprises an amino acid seq uence of SEQ lD NO: 43 and S ID NO:

44, and (c) a polynucleotide, which encodes a polypeptide that comprises amino acid

sequence of SEQ lD NO: 45 and SEQ lD NO: 46.

129. An ex vivo mammalian cell comprising (a) a polynucleotide, wh

L0 nucleic acid sequence of SEQ lD NO: 14 or 15, (b) a polynuc leotid which consists of a

nucleic acid sequence of SEQ lD NO: 24, and (c) a polyn

nucleic acid sequence of SEQ lD NO: 26.

'130. An ex vivo mammalian cell comprising (a) a polyn

nucleic acid sequence of SEQ lD NO: 14 or 15, (b) a

30 nucleic

134.

n

ists of a

which consists of a

which consists of a

ucleotide, which consists of a

15 nucleic acid sequence of SEQ lD NO: 32, and (c) a ucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 4.

131 . An ex vivo mammalian cell comprising (a) lynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 14 or (b) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 40, (c) a polynucleotide, which consists of a

20 nucleic acid sequence of SEQ lD NO:

132. An ex vivo mammalian cell com ng (a) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD : 14 or 15, (b) a polynucleotide, which consists of a

nucleic acid sequence of SEQ NO: 17 , (c) a polynucleotide, which encodes a

polypeptide that comprises amino acid sequence of SEQ lD NO: 43 and SEQ lD NO:

2s 44, and (d) a polyn , which encodes a polypeptide that comprises an amino acid

sequence of SEQ lD 45 and SEQ lD NO: 46

133. An ex vivo ian cell comprising (a) a polynucleotide, which consists of a

nucleic acid seq of SEQ lD NO: 14 or 15, (b) a polynucleotide, which consists of a

nucleic acid uence of SEQ lD NO: 17, (c) a polynucleotide, which consists of a

uence of SEQ lD NO: 24, and (d) a polynucleotide, which consists of a

nucleic sequence of SEQ lD NO: 26

vivo mammalian cell comprising (a) a polynucleotide, which consists of a

c acid sequence of SEQ lD NO: 14 or 15, (b) a polynucleotide, which consists of a

c acid sequence of SEQ lD NO: 17, (c) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 32, and (d) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 34.

35
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135. 	An ex vivo mammalian cell comprising (a) a polynucleotide, which consists of a 

nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a polynucleotide, which consists of 

nucleic acid sequence of SEQ ID NO: 17, (c) a polynucleotide, which consists of a 

nucleic 

nucleic 

acid sequence of SEQ ID NO: 40, and (d) 

acid sequence of SEQ ID NO: 42. 

a polynucleotide, which consist 

wo 2013/1812s3 PCT/US2O131013t16

135. An ex yiyo mammalian cell comprising (a) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 14 or 15, (b) a polynucleotide, which consists of

nucleic acid sequence of SEQ lD NO: 17, (c) a polynucleotide, which consists of a

nucleic acid sequence of SEQ lD NO: 40, and (d) a polynucleotide, which co

nucleic acid sequence of SEQ lD NO: 42.

a
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CLAIMS 

1. 	A cell comprising a recombinant polynucleotide that encodes a stress-induced 

mannose-binding lectin and a polynucleotide that encodes a multi-subunit protein. 

5 
2. 	The cell of claim 1, wherein the stress-induced mannose-binding lectin is an 

endoplasmic reticulum degradation-enhancing alpha-mannosidase-like protein 2 (EDEM2), 

preferably wherein the EDEM2 comprises an amino acid sequence of SEQ ID NO: 8 or the 

EDEM2 comprises an amino acid sequence that is at least 92% identical to SEQ ID NO: 1. 

10 

3. 	The cell of claims 1 or 2, wherein the multi-subunit protein is an antibody. 

4. 	The cell of claim 3, wherein the antibody comprises amino acid sequences of SEQ ID 

NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, and SEQ ID NO: 46. 

15 

5. 	The cell of any one of claims 1 to 4, wherein 

(a) the cell comprises a polynucleotide that encodes an unfolded protein response 

transcription factor that operates upstream of EDEM2, preferably wherein the transcription 

factor is a spliced form of XBP-1, more preferably wherein the XBP-1 comprises an amino 

20 acid sequence of SEQ ID NO: 13 or the XBP-1 comprises an amino acid sequence that is at 

least 86% identical to SEQ ID NO: 9; 

(b) the cell is a mammalian cell; and/or 

(c) the cell is a CHO cell. 

25 6. 	A cell line derived from the cell of any one of claims 1 to 5, wherein the cell line: 

(a) produces the protein at a titer of at least 3 g/L, preferably which produces the 

protein at a titer of at least 5 g/L, more preferably which produces the protein at a titer of at 

least 8 g/L; 

(b) has an integrated cell density that is at least about 30% greater than the 

30 integrated cell density of a cell line that does not comprise the recombinant polynucleotide that 

encodes a stress-induced mannose-binding lectin; 

25 

5

CLAIMS

l. A cell comprising a recombinant polynucleotide that encodes a stress-induced

mannose-binding lectin and a polynucleotide that encodes a multi-subunit protein.

2. The cell of claim l, wherein the stress-induced mannose-binding lectin is an

endoplasmic reticulum degradation-enhancing alpha-mannosidase-like protein 2 (EDEM2),

preferably wherein the EDEM2 comprises an amino acid sequence of SEQ ID NO: 8 or the

EDEM2 comprises an amino acid sequence that is at least 92Yo identical to SEQ ID NO: l.

6. A cell line derived from the cell of any one of claims I to 5, wherein the cell line:

(a) produces the protein at a titer of at least 3 glL, preferably which produces the

protein at a titer of at least 5 glL, more preferably which produces the protein at a titer of at

least 8 g/L;

(b) has an integrated cell density that is at least about 30Yo greater than the

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that

encodes a stress-induced mannose-binding lectin;

3. The cell of claims I or 2, wherein the multi-subunit protein is an antibody.

4. The cell of claim 3, wherein the antibody comprises amino acid sequences of SEQ ID

NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, and SEQ ID NO: 46.

l5

5. The cell of any one of claims I to 4, wherein

(a) the cell comprises a polynucleotide that encodes an unfolded protein response

transcription factor that operates upstream of EDEM2, preferably wherein the transcription

factor is a spliced form of XBP-1, more preferably wherein the XBP-l comprises an amino

20 acid sequence of SEQ ID NO: l3 or the XBP-l comprises an amino acid sequence that is at

leastSíYo identical to SEQ ID NO: 9;

(b) the cell is a mammalian cell; and/or

(c) the cell is a CHO cell.

l0

25

30
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(c) has an integrated cell density that is at least about 50% greater than the 

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that 

encodes a stress-induced mannose-binding lectin; 

(d) has an integrated cell density that is at least about 60% greater than the 

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that 

encodes a stress-induced mannose-binding lectin; and/or 

(e) has an integrated cell density that is at least about 90% greater than the 

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that 

encodes a stress-induced mannose-binding lectin. 

7. 	An isolated polynucleotide comprising a nucleotide sequence, which encodes an 

EDEM2, operably linked to a promoter, preferably wherein: 

(a) the EDEM2 comprises the amino acid sequence of SEQ ID NO: 8 or consists of 

the amino acid sequence of SEQ ID NO: 8; 

(b) the EDEM2 comprises an amino acid sequence that is at least 92% identical to 

SEQ ID NO: 1 or consists of an amino acid sequence that is at least 92% identical to SEQ ID 

NO: 1; 

(c) the EDEM2 comprises the amino acid sequence of SEQ ID NO: 1 or 

consists of the amino acid sequence of SEQ ID NO: 1; 

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 16; 

(e) the polynucleotide comprises a promoter sequence selected from the group 

consisting of a mammalian ubiquitin C promoter, a SV40 promoter and a CMV-IE promoter; 

and/or 

(f) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 14 or 

SEQ ID NO: 15 or consists essentially of the nucleotide sequence of SEQ ID NO: 14 or SEQ 

ID NO: 15. 

8. 	The isolated polynucleotide of claim 7, wherein the polynucleotide encodes an Xbp-1 

protein wherein 

(a) 	the Xbp-1 protein comprises the amino acid sequence of SEQ ID NO: 13 or 

consists of the amino acid sequence of SEQ ID NO: 13; 

26 

(c) has an integrated cell density that is at least about 50Yo greater than the

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that

encodes a stress-induced mannose-binding lectin;

(d) has an integrated cell density that is at least about 600/o greater than the

5 integrated cell density of a cell line that does not comprise the recombinant polynucleotide that

encodes a stress-induced mannose-binding lectin; and/or

(e) has an integrated cell density that is at least about 90Yo greater than the

integrated cell density of a cell line that does not comprise the recombinant polynucleotide that

encodes a stress-induced mannose-binding lectin.

l0

7. An isolated polynucleotide comprising a nucleotide sequence, which encodes an

EDEM2, operably linked to a promoter, preferably wherein:

(a) the EDEM2 comprises the amino acid sequence of SEQ ID NO: 8 or consists of

the amino acid sequence of SEQ ID NO: 8;

15 (b) the EDEM2 comprises an amino acid sequence that is at least 92Yoidenticalto

SEQ ID NO: I or consists of an amino acid sequence that is at least 92%oidentical to SEQ ID

NO: l;
(c) the EDEM2 comprises the amino acid sequence of SEQ ID NO: I or

consists of the amino acid sequence of SEQ IDNO: l;
20 (d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 16;

(e) the polynucleotide comprises a promoter sequence selected from the group

consisting of a mammalian ubiquitin C promoter, a SV40 promoter and a CMV-IE promoter;

andlor

(Ð the polynucleotide comprises the nucleotide sequence of SEQ ID NO: l4 or

25 SEQ ID NO: 15 or consists essentially of the nucleotide sequence of SEQ ID NO: 14 or SEQ

ID NO: 15.

8. The isolated polynucleotide of claim 7, wherein the polynucleotide encodes an Xbp-l

protein wherein

(a) the Xbp-l protein comprises the amino acid sequence of SEQ ID NO: 13 or

consists of the amino acid sequence of SEQ ID NO: 13;

30
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(b) the Xbp-1 protein comprises an amino acid sequence that is at least 86% 

identical to SEQ ID NO: 9 or consists of an amino acid sequence that is at least 86% identical 

to SEQ ID NO: 9; 

(c) the Xbp-1 protein comprises the amino acid sequence of SEQ ID NO: 9 or 

5 	consists of the amino acid sequence of SEQ ID NO: 9; 

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 18; 

and/or 

(e) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 17 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 17. 

10 

9. 	The isolated polynucleotide of claim 7 or 8 comprising a nucleotide sequence which: 

(a) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 43; 

(b) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 44; 

(c) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 43 

15 	and SEQ ID NO: 44; 

(d) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 45; 

(e) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 46; 

and/or 

(f) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 45 

20 	and SEQ ID NO: 46. 

10. 	The isolated polynucleotide of any one of claims 7 to 9 comprising a nucleotide 

sequence which encodes an anti-GDF8 antibody heavy chain wherein: 

(a) the anti-GDF8 antibody heavy chain comprises the amino acid sequence of 

25 	SEQ ID NO: 20; 

(b) the anti-GDF8 antibody heavy chain comprises the amino acid sequence of 

SEQ ID NO: 19; or consists of the amino acid sequence of SEQ ID NO: 19; 

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 23; 

and/or 

30 (d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 24 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 24. 

27 

(b) the Xbp-l protein comprises an amino acid sequence that is at least 86%

identical to SEQ ID NO: 9 or consists of an amino acid sequence that is at least 86% identical

to SEQ ID NO: 9;

(c) the Xbp-l protein comprises the amino acid sequence of SEQ ID NO: 9 or

5 consists of the amino acid sequence of SEQ ID NO: 9;

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: l8;

and/or

(e) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: l7 or

consists essentially of the nucleotide sequence of SEQ ID NO: 17.

l0

9. The isolated polynucleotide of claim 7 or 8 comprising a nucleotide sequence which:

(a) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 43;

(b) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 44;

(c) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 43

l5 and SEQ ID NO: 44;

(d) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 45;

(e) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 46;

and/or

(Ð encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 45

20 and SEQ ID NO: 46.

25

10. The isolated polynucleotide of any one of claims 7 to 9 comprising a nucleotide

sequence which encodes an anti-GDF8 antibody heavy chain wherein:

(a) the anti-GDF8 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 20;

(b) the anti-GDF8 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 19; or consists of the amino acid sequence of SEQ ID NO: 19;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 23;

and/or

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 24 or

consists essentially of the nucleotide sequence of SEQ ID NO: 24.

30
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11. 	The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide 

sequence which encodes an anti-GDF8 antibody light chain wherein: 

(a) the anti-GDF8 antibody light chain comprises the amino acid sequence of SEQ 

5 ID NO: 22; 

(b) the anti-GDF8 antibody light chain comprises the amino acid sequence of SEQ 

ID NO: 21 or consists of the amino acid sequence of SEQ ID NO: 21; 

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 25; 

and/or 

10 (d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 26 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 26. 

12. 	The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide 

sequence which encodes an anti-ANG2 antibody heavy chain wherein: 

15 (a) the anti-ANG2 antibody heavy chain comprises the amino acid sequence of 

SEQ ID NO: 28; 

(b) the anti-ANG2 antibody heavy chain comprises the amino acid sequence of 

SEQ ID NO: 27 or consists of the amino acid sequence of SEQ ID NO: 27; 

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 31; 

20 and/or 

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 32 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 32. 

13. 	The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide 

25 sequence which encodes an anti-ANG2 antibody light chain wherein: 

(a) the anti-ANG2 antibody light chain comprises the amino acid sequence of SEQ 

ID NO: 30; 

(b) the anti-ANG2 antibody light chain comprises the amino acid sequence of SEQ 

ID NO: 29 or consists of the amino acid sequence of SEQ ID NO: 29; 

30 (c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 33; 

and/or 

28 

5

1 l. The isolated polynucleotide of any one of claims 7 to l0 comprising a nucleotide

sequence which encodes an anti-GDF8 antibody light chain wherein:

(a) the anti-GDF8 antibody light chain comprises the amino acid sequence of SEQ

ID NO: 22;

(b) the anti-GDF8 antibody light chain comprises the amino acid sequence of SEQ

ID NO: 2l or consists of the amino acid sequence of SEQ ID NO: 2l;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 25;

and/or

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 26 or

consists essentially of the nucleotide sequence of SEQ ID NO: 26.

12. The isolated polynucleotide of any one of claims 7 to l0 comprising a nucleotide

sequence which encodes an anti-ANG2 antibody heavy chain wherein:

(a) the anti-ANG2 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 28;

(b) the anti-ANG2 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 27 or consists of the amino acid sequence of SEQ ID NO: 27;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 31;

and/or

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 32 or

consists essentially of the nucleotide sequence of SEQ ID NO: 32.

13. The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide

sequence which encodes an anti-ANG2 antibody light chain wherein:

(a) the anti-ANG2 antibody light chain comprises the amino acid sequence of SEQ

ID NO: 30;

(b) the anti-ANG2 antibody light chain comprises the amino acid sequence of SEQ

ID NO: 29 or consists of the amino acid sequence of SEQ ID NO: 29;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 33;

and/or

l0
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(d) 	the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 34 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 34. 

14. 	The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide 

5 sequence which encodes an anti-AngPtl4 antibody heavy chain wherein: 

(a) the anti-AngPtl4 antibody heavy chain comprises the amino acid sequence of 

SEQ ID NO: 36; 

(b) the anti-AngPtl4 antibody heavy chain comprises the amino acid sequence of 

SEQ ID NO: 35 or consists of the amino acid sequence of SEQ ID NO: 35; 

10 (c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 39; 

and/or 

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 40 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 40. 

15 15. 	The isolated polynucleotide of any one of claims 7 to 10 comprising a nucleotide 

sequence which encodes an anti-AngPtl4 antibody light chain wherein: 

(a) the anti-AngPtl4 antibody light chain comprises the amino acid sequence of 

SEQ ID NO: 38; 

(b) the anti-AngPtl4 antibody light chain comprises the amino acid sequence of 

20 SEQ ID NO: 37 or consists of the amino acid sequence of SEQ ID NO: 37; 

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 41; or 

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 42 or 

consists essentially of the nucleotide sequence of SEQ ID NO: 42. 

25 16. 	A cell comprising an isolated polynucleotide of claim 7 and (b) a polynucleotide 

encoding a multi-subunit protein. 

17. 	The cell of claim 16, wherein the multi-subunit protein is an antibody, preferably 

where the antibody comprises an amino acid sequence of claim 9, more preferably wherein the 

30 antibody comprises an amino acid sequence of claim 9, part (c) and (f). 

29 

5

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 34 or

consists essentially of the nucleotide sequence of SEQ ID NO: 34.

14. The isolated polynucleotide of any one of claims 7 to l0 comprising a nucleotide

sequence which encodes an anti-AngPtl4 antibody heavy chain wherein:

(a) the anti-AngPtl4 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 36;

(b) the anti-AngPtl4 antibody heavy chain comprises the amino acid sequence of

SEQ ID NO: 35 or consists of the amino acid sequence of SEQ ID NO: 35;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 39;

and/or

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 40 or

consists essentially of the nucleotide sequence of SEQ ID NO: 40.

15. The isolated polynucleotide of any one of claims 7 to l0 comprising a nucleotide

sequence which encodes an anti-AngPtl4 antibody light chain wherein:

(a) the anti-AngPtl4 antibody light chain comprises the amino acid sequence of

SEQ ID NO: 38;

(b) the anti-AngPtl4 antibody light chain comprises the amino acid sequence of

SEQ ID NO: 37 or consists of the amino acid sequence of SEQ ID NO: 37;

(c) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 4l; or

(d) the polynucleotide comprises the nucleotide sequence of SEQ ID NO: 42 or

consists essentially of the nucleotide sequence of SEQ ID NO: 42.

l0

l5

20

25 16. A cell comprising an isolated polynucleotide of claim 7 and (b) a polynucleotide

encoding a multi-subunit protein.

17. The cell of claim 16, wherein the multi-subunit protein is an antibody, preferably

where the antibody comprises an amino acid sequence of claim 9, more preferably wherein the

30 antibody comprises an amino acid sequence of claim 9,part (c) and (f).

29



18. 	The cell of claim 16 or 17: 

(a) further comprising a polynucleotide of claim 9; 

(b) comprising a polynucleotide of claim 10 and a polynucleotide of claim 11; 

(c) comprising a polynucleotide of claim 12 and a polynucleotide of claim 13; or 

5 (d) comprising a polynucleotide of claim 14 and a polynucleotide of claim 15, 

preferably wherein the cell is a Chinese hamster ovary (CHO) cell. 

19. 	A method of making a multi-subunit protein comprising the step of culturing a cell of 

claim 16 or 17 in medium, wherein the multi-subunit protein is secreted by the cell into the 

10 medium, preferably wherein: 

(a) 	the secreted multi-subunit protein attains a titer in the medium of about at least 

3 g/L; 

(b) 	the secreted multi-subunit protein attains a titer in the medium of about at least 

5 g/L; 

15 (c) 	the secreted multi-subunit protein attains a titer in the medium of about at least 

6 g/L; or 

(d) 	the secreted multi-subunit protein attains a titer in the medium of about at least 

8 g/L. 

20 20. 	The method of claim 19, wherein: 

(a) the cell divides in the medium to an integrated cell density of about at least 5 x 

107  cell-day/mL; 

(b) the cell divides in the medium to produce an integrated cell density of about at 

least 1 x 108  cell-day/mL; or 

25 (c) the cell divides in the medium to produce an integrated cell density of about at 

least 1.5 x 108  cell-day/mL; preferably further comprising the step of purifying the secreted 

multi-subunit protein from the medium. 

21. 	A multi-subunit protein produced according to a method of claim 19 or 20, preferably 

30 wherein the multi-subunit protein is an antibody. 

30 

5

18. The cell of claim 16 or 17:

(a) further comprising a polynucleotide of claim 9;

(b) comprising a polynucleotide of claim l0 and a polynucleotide of claim I l;

(c) comprising a polynucleotide of claim 12 and a polynucleotide of claim l3; or

(d) comprising a polynucleotide of claim 14 and a polynucleotide of claim 15,

preferably wherein the cell is a Chinese hamster ovary (CHO) cell.

19. A method of making a multi-subunit protein comprising the step of culturing a cell of

claim l6 or l7 in medium, wherein the multi-subunit protein is secreted by the cell into the

medium, preferably wherein :

(a) the secreted multi-subunit protein attains a titer in the medium of about at least

3 dL;
(b) the secreted multi-subunit protein attains a titer in the medium of about at least

5 elL;

(c) the secreted multi-subunit protein attains a titer in the medium of about at least

6 glL; or

(d) the secreted multi-subunit protein attains a titer in the medium of about at least

8 glL.

20. The method of claim 19, wherein:

(a) the cell divides in the medium to an integrated cell density of about at least 5 x

107 cell-day/ml;

(b) the cell divides in the medium to produce an integrated cell density of about at

least I x l0scell-daylmL;or

(c) the cell divides in the medium to produce an integrated cell density of about at

least 1.5 x 108 cell-daylmL; preferably further comprising the step of purifying the secreted

multi-subunit protein from the medium.

l0

l5

20

25

2l . A multi-subunit protein produced according to a method of claim 19 or 20, preferably

30 wherein the multi-subunit protein is an antibody.

30



22. 	The multi-subunit protein of claim 21, wherein the multi-subunit protein is an antibody 

that comprises an amino acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, 

and SEQ ID NO: 46, preferably wherein: 

(a) the antibody is an anti-GDF8 antibody, preferably wherein the antibody 

5 comprises amino acid sequences of SEQ ID NO: 20 and SEQ ID NO: 22; 

(b) the antibody is an anti-ANG2 antibody, preferably wherein the antibody 

comprises amino acid sequences of SEQ ID NO: 28 and SEQ ID NO: 30; or 

(c) the antibody is an anti-AngPtl4 antibody, preferably wherein the antibody 

comprises amino acid sequences of SEQ ID NO: 36 and SEQ ID NO: 38. 

10 

23. 	An ex vivo mammalian cell comprising: 

(i) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 16 

(ii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, and (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18; 

15 (iii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which encodes a polypeptide that comprises an amino acid sequence 

of SEQ ID NO: 43 and SEQ ID NO: 44, and (c) a polynucleotide, which encodes a 

polypeptide that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46; 

(iv) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

20 16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 23, and (c) 

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 25; 

(v) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 31, and (c) 

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 33; 

25 (vi) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 39, and (c) 

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 41; 

(vii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a 

30 polynucleotide, which encodes a polypeptide that comprises an amino acid sequence of SEQ 

31 

22. The multi-subunit protein of claim 21, wherein the multi-subunit protein is an antibody

that comprises an amino acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45,

and SEQ ID NO: 46,preferably wherein:

(a) the antibody is an anti-GDF8 antibody, preferably wherein the antibody

5 comprises amino acid sequences of SEQ ID NO: 20 and SEQ ID NO: 22;

(b) the antibody is an anti-ANG2 antibody, preferably wherein the antibody

comprises amino acid sequences of SEQ ID NO: 28 and SEQ ID NO: 30; or

(c) the antibody is an anti-AngPtl4 antibody, preferably wherein the antibody

comprises amino acid sequences of SEQ ID NO: 36 and SEQ ID NO: 38.

l0

23. An ex vivo mammalian cell comprising:

(i) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 16

(ii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, and (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: l8;

15 (iiÐ (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which encodes a polypeptide that comprises an amino acid sequence

of SEQ ID NO: 43 and SEQ ID NO: 44, and (c) a polynucleotide, which encodes a

polypeptide that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46;

(iv) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

20 1 6, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 23 , and (c)

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 25;

(v) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 31, and (c)

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 33;

25 (vi) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 39, and (c)

a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 4l;

(vii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a

30 polynucleotide, which encodes a polypeptide that comprises an amino acid sequence of SEQ

3l



ID NO: 43 and SEQ ID NO: 44, and (d) a polynucleotide, which encodes a polypeptide that 

comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46; 

(viii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a 

5 polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 23, and (d) a 

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 25; 

(ix) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a 

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 31, and (d) a 

10 polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 33; 

(x) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a 

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 39, and (d) a 

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 41; 

15 (xi) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 14 

or 15; 

(xii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, and (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

17; 

20 (xiii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, (b) a polynucleotide, which encodes a polypeptide that comprises an amino acid 

sequence of SEQ ID NO: 43 and SEQ ID NO: 44, and (c) a polynucleotide, which encodes a 

polypeptide that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46; 

(xiv) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

25 14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 24, 

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 26; 

(xv) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 32, 

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 4; 

32 

ID NO: 43 and SEQ ID NO: 44, and (d) a polynucleotide, which encodes a polypeptide that

comprises an amino acid sequence of sEQ ID NO: 45 and SEQ ID NO: 46;

(viii) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a

5 polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 23, and (d) a

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 25;

(ix) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 31, and (d) a

l0 polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 33;

(x) (a) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO:

16, (b) a polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 18, (c) a

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 39, and (d) a

polynucleotide, which comprises a nucleic acid sequence of SEQ ID NO: 4l;

15 (xi) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 14

or l5;

(xii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

l4 or 15, and (b) apolynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

t7;

20 (xiii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

l4 or 15, (b) a polynucleotide, which encodes a polypeptide that comprises an amino acid

sequence of SEQ ID NO: 43 and SEQ ID NO:44, and (c) a polynucleotide, which encodes a

polypeptide that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46;

(xiv) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

25 l4 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 24,

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 26;

(xv) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 32,

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 4;

32



(xvi) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 40, 

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 42; 

(xvii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

5 14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17, 

(c) a polynucleotide, which encodes a polypeptide that comprises an amino acid sequence of 

SEQ ID NO: 43 and SEQ ID NO: 44, and (d) a polynucleotide, which encodes a polypeptide 

that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46; 

(xviii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

10 

15 

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17, 

(c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 24, and (d) a 

polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 26; 

(xix) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17, 

(c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 32, and (d) a 

polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 34; or 

(xx) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17, 

(c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 40, and (d) a 

20 polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 42. 

33 

(xvi) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

l4 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 40,

and (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 42;

(xvii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

5 14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17,

(c) a polynucleotide, which encodes a polypeptide that comprises an amino acid sequence of

SEQ ID NO: 43 and SEQ ID NO: 44, and (d) a polynucleotide, which encodes a polypeptide

that comprises an amino acid sequence of SEQ ID NO: 45 and SEQ ID NO: 46;

(xviii) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

l0 l4 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17,

(c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 24, and (d) a

polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 26;

(xix) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17,

l5 (c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 32, and (d) a

polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 34; or

(xx) (a) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:

14 or 15, (b) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 17,

(c) a polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO:40, and (d) a

20 polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 42.
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