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WHAT IS CLAIMED:

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

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

WO 2013/181253 PCT/US2013/043116

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

The cell of claim 1, wherein the stress-induced mannose-binding lectin is an
endoplasmic reticulum degradation-enhancing alpha-mannosidase-like proteiA 2
(EDEM2).
The cell of claim 2, wherein the EDEM2 comprises an amino acid sequefice of SEQ ID
NO: 8.

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

least 92% identical to SEQ ID NO: 1.
otein is an antibody.

The cell of claim 5, wherein the antibody comprises aming/acid sequences of SEQ ID
NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, and SEQ ID WO: 46.

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

protein response transcription factor that operates/Aipstream of EDEM2.

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

9. The cell of claim 8, wherein the XBP-1 com
10.
11.
12.
13.
14.
15.

16.

17.

18.

Ises an amino acid sequence of SEQ ID

NO: 13.
The cell of claim 8, wherein the XBP-1 £omprises an amino acid sequence that is at least
86% identical to SEQ ID NO: 9.
The cell of any one of claims 1-1()/ wherein the cell is a mammalian cell.
The cell of any one of claims 1/11, wherein the cell is a CHO cell.
A cell line derived from the g€ll of any one of claims 1-12.

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

The cell line of claim 13 or claim 14, which produces the protein at a titer of at least 5
g/L.

The cell line of a
gll.

The cell ling/of any one of claims 13-16, wherein the cell line has an integrated cell

one of claims 13-15, which produces the protein at a titer of at least 8

density tifat is at least about 30% greater than the integrated cell density of a cell line
that dgles not comprise the recombinant polynucleotide that encodes a stress-induced
mapfnose-binding lectin.

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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20.

21,

22.

23:

24,

25.

26.

27.

28.

29.

30.
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that does not comprise the recombinant polynucleotide that encodes a stress-induced
mannose-binding lectin.

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 i

that does not comprise the recombinant polynucleotide that encodes a stress-ingliced
mannose-binding lectin.

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

An isolated polynucleotide comprising a nucleotide sequence, which encodes an
EDEM2, operably linked to a mammalian ubiquitin C promot

The isolated polynucleotide of claim 21, wherein the EDEMZ2 comprises the amino acid
sequence of SEQ ID NO: 8.

The isolated polynucleotide of claim 21 or claim 22, wherein the EDEM2 consists of the
amino acid sequence of SEQ ID NO: 8.

The isolated polynucleotide of any one of claimg’21 - 23, wherein the EDEM2 comprises
an amino acid sequence that is at least 92% dentical to SEQ ID NO: 1.

The isolated polynucleotide of any one of glaims 21 - 24, wherein the EDEM2 consists of
an amino acid sequence that is at least82% identical to SEQ ID NO: 1.

The isolated polynucleotide of any ope of claims 21 - 25, wherein the EDEM2 comprises
the amino acid sequence of SEQ JO NO: 1.

The isolated polynucleotide of zhy one of claims 21 — 26, wherein the EDEM2 consists of
the amino acid sequence of EQ ID NO: 1.

The polynucleotide of any/ne of claims 21-27 comprising the nucleotide sequence of
SEQ ID NO: 16.

The polynucleotide gf any one of claims 21-28 comprising the nucleotide sequence of
SEQ ID NO: 14 of'SEQ ID NO: 15.

The polynuclegfide of any one of claims 21-29 consisting essentially of the nuclectide

32.

TheAsolated polynucleotide of claim 31, wherein the Xbp-1 protein comprises the amino
id sequence of SEQ ID NO: 13.

/ 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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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.

36. The isolated polynucleotide of any one of claims 31 - 35, wherein the Xbp-1 protef
comprises the amino acid sequence of SEQ ID NO: 9.

37. The isolated polynucleotide of any one of claims 31 — 36, wherein the Xbp-
consists of the amino acid sequence of SEQ ID NO: 9.

38. The polynucleotide of any one of claims 31 - 37 comprising the nuclegffde sequence of
SEQ ID NO: 18.

39. The polynucleotide of any one of claims 31 - 38 comprising the
SEQ ID NO: 17.

40. The polynucleotide of any one of claims 31 - 39 consisting gssentially of the nucleotide
sequence of SEQ ID NO: 17.

41. An isolated polynucleotide comprising a nucleotide s

cleotide sequence of

uence, which encodes an anti-

GDF8 antibody heavy chain, operably linked to a mammalian ubiquitin C promoter or a
human CMV-IE promoter.

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

ID NO: 20.

r claim 42, wherein the anti-GDF8 antibody

sequence of SEQ ID NO: 19.

44. The isolated polynucleotide of any/bne of claims 41 — 43, wherein the anti-GDF8

the amino acid sequence of SEQ ID NO: 19.

of claims 41 - 44 comprising the nucleotide sequence of

comprises the amino acid sequence of SE
43. The isolated polynucleotide of claim 41
heavy chain comprises the amino acj

antibody heavy chain consists
45. The polynucleotide of any o
SEQ ID NO: 23.
46. The polynucleotide of
SEQ ID NO: 24.
47. The polynucleoti

y one of claims 41 - 45 comprising the nucleotide sequence of

of any one of claims 41 - 46 consisting essentially of the nucleotide
ID NO: 24.
48. An isolated pblynucleotide comprising a nucleotide sequence, which encodes an anti-

sequence of S

GDFS8 anjibody light chain, operably linked to a mammalian ubiquitin C promoter or a
MV-IE promoter.

49. TheAsolated polynucleotide of claim 48, wherein the anti-GDF8 antibody light chain
mprises the amino acid sequence of SEQ ID NO: 22,

5/ 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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58.

59.

60.

61.

62.

63.

64.

65.

66.

. The isolated polynucleotide of any one of claims 48 — 50, wherein the anti-GDF8
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antibody light chain consists of the amino acid sequence of SEQ ID NO: 21.

The polynucleotide of any one of claims 48 — 51 comprising the nucleotide sequence o
SEQ ID NO: 25.
The polynucleotide of any one of claims 48 — 52 comprising the nucleotide sequegce of
SEQ ID NO: 26.

The polynucleotide of any one of claims 48 — 53 consisting essentially of th
sequence of SEQ ID NO: 26.
An isolated polynucleotide comprising a nucleotide sequence, which effcodes an anti-

ucleotide

ANG2 antibody heavy chain, operably linked to a mammalian ubiquiin C promoter or a
human CMV-IE promoter.
The isolated polynucleotide of claim 55, wherein the anti-ANGZ antibody heavy chain
comprises the amino acid sequence of SEQ ID NO: 28.
The isolated polynucleotide of claim 55 or claim 56, whepgin the anti-ANG2 antibody
heavy chain comprises the amino acid sequence of SEQ ID NO: 27.

The isolated polynucleotide of any one of claims 55— 57, wherein the anti-ANG2
equence of SEQ ID NO: 27.

The polynucleotide of any one of claims 55 —68 comprising the nucleotide sequence of
SEQ ID NO: 31.
The polynucleotide of any one of claimg/55 — 59 comprising the nucleotide sequence of
SEQ ID NO: 32.
The polynucleotide of any one of gfaims 55 — 60 consisting essentially of the nucleotide
sequence of SEQ ID NO: 32.

An isolated polynucleotide ¢

antibody heavy chain consists of the amino aci

prising a nucleotide sequence, which encodes an anti-
operably linked to a mammalian ubiquitin C promoter or a
human CMV-IE promo}ér.

The isolated polynugfectide of claim 62, wherein the anti-ANG2 antibody light chain
comprises the anmno acid sequence of SEQ ID NO: 30.

The isolated pglynucleotide of claim 62 or claim 63, wherein the anti-ANG2 antibody light
chain compplses the amino acid sequence of SEQ ID NO: 29.

The isolgted polynuciectide of any one of claims 62 — 64, wherein the anti-ANG2
antibgdy light chain consists of the amino acid sequence of SEQ ID NO: 29.

The/polynucleotide of any one of claims 62 — 65 comprising the nucleotide sequence of

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

SEQ ID NO: 34.
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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 promoteror a

5 human CMV-IE promoter.

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

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

71. The isolated polynucleotide of claim 69 or claim 70, wherein the anti-AngPtl4 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-AngPtl4
ID NO: 35.

nucleotide sequence of

antibody heavy chain consists of the amino acid sequence of S
73. The polynucleotide of any one of claims 69 — 72 comprising t
SEQ ID NO: 39.
74. The polynucleotide of any one of claims 69 — 73 comprigfing the nucleotide sequence of
15 SEQ ID NO: 40.
75. The polynucleotide of any one of claims 69 — 74 cofisisting essentially of the nucleotide
sequence of SEQ ID NO: 40.
76. An isolated polynucleotide comprising a nuclgotide sequence, which encodes an anti-
AngPtl4 antibody light chain, operably linkgd to a mammalian ubiquitin C promoter or a
20 human CMV-IE promoter.
77. The isolated polynucleotide of claim 76, wherein the anti-AngPtl4 antibody light chain
comprises the amino acid sequenge of SEQ ID NO: 38.
78. The isolated polynucleotide of gfaim 76 or claim 77, wherein the anti-AngPtl4 antibody
o acid sequence of SEQ ID NO: 37.
of any one of claims 76 — 78, wherein the anti-AngPtl4

light chain comprises the a
25  79. The isolated polynucleoti
antibody light chain copsists of the amino acid sequence of SEQ ID NO: 37.
80. The polynucleotide of any one of claims 76 — 79 comprising the nucleotide sequence of
SEQ ID NO: 41.
81. The polynuclegfide of any one of claims 76 — 80 comprising the nucleotide sequence of
30 SEQ ID NOA2.
82. The polypficleotide of any one of claims 76 — 81 consisting essentially of the nucleotide
sequepte of SEQ ID NO: 42.
83. An igolated polynucleotide that encodes a polypeptide comprising an amino acid
sgquence of SEQ ID NO: 43.
/An isolated polynucleotide that encodes a polypeptide comprising an amino acid

sequence of SEQ ID 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.

87. An isolated polynucleotide that encodes a polypeptide comprising an amino acid
sequence of SEQ D NO: 46.

88. An isolated polynucleotide that encodes a polypeptide comprising an amin
sequence of SEQ ID NO: 45 and SEQ ID NO: 46.

89. A cell comprising an isolated polynucleotide of any one of claims 21 — 80 and (b) a
polynucleotide encoding a multi-subunit protein.

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

91. The cell of claim 90, wherein the antibody comprises an aming’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
85 and 88.

93. The cell of any one of claims 89 - 92 further comprjging a polynucleotide of any one of
claims 31-40.

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

ims 48-54.

95. The cell of any one of claims 89 - 93 copiprising a polynuclectide of any one of claims

of claims 62-68.

comprising a polynucleotide of any one of claims

41-47 and a polynucleotide of any one of

55-61 and a polynucleotide of any o

96. The cell of any one of claims 89 -
69-75 and a polynucleotide of agfy one of claims 76-82.

97. The cell of any one of claims 89 — 96, wherein the cell is a Chinese hamster ovary (CHO)
cell.

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

one of claims 89 — 97in medium, wherein the multi-subunit protein is secreted by the cell
into the medium.

99. The method of Zlaim 98, wherein the secreted multi-subunit protein attains a titer in the
medium of ajfout at least 3 g/L.

100. The
attains

101.

thod of claim 98 or claim 99, wherein the secreted multi-subunit protein

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

e method of any one of claims 89 - 91, wherein the secreted multi-subunit protein
ins 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.
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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 10 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 10°® cell-day/mL.

105. The method of any one of claims 89 - 95, wherein the cell divides in the mediym to
produce an integrated cell density of about at least 1.5 x 10° cell-day/mL.

106. The method of any one of claims 89 — 96 further comprising the step of gurifying the
secreted multi-subunit protein from the medium.

107. A multi-subunit protein produced according to a method of any ong/of claims 98 —
106.

108. The multi-subunit protein of claim 107, wherein the multi-sub@nit protein is an
antibody.

109. The multi-subunit protein of claim 108, wherein the antifody comprises and amino
acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SE NOQO: 45, and SEQ ID NO: 46.

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

111.  The multi-subunit protein of claim 110, whergin the antibody comprises amino acid
sequences of SEQ ID NO: 20 and SEQ ID N@: 22,

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

113. The multi-subunit protein of claimy112, wherein the antibody comprises amino acid
sequences of SEQ ID NO: 28 and/SEQ ID NO: 30.

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

115. The multi-subunit protgin of claim 114, wherein the antibody comprises amino acid
sequences of SEQ ID NMO: 36 and SEQ ID NO: 38.

nucleic agid sequence of SEQ ID NO: 18.
118. An/ex vivo mammalian cell comprising (a) a polynucleotide, which comprises a
nugieic 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:
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.
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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 (¢) a polynucleotide, which comprises a
nucleic acid sequence of SEQ ID NO: 25.

120. An ex vivo mammalian cell comprising (a) a polynucleotide, which comprises
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 cgmprises a
nucleic acid sequence of SEQ ID NO: 33.

121.  An ex vivo mammalian cell comprising (a) a polynucleotide, which Lomprises a
nucleic acid sequence of SEQ ID NO: 16, (b) a polynucleotide, whigh comprises a
nucleic acid sequence of SEQ ID NO: 39, and (¢) a polynuclectigé, which comprises a
nucleic acid sequence of SEQ ID NO: 41.

122. An ex vivo mammalian cell comprising (a) a polynucleoffde, which comprises a
nucleic acid sequence of SEQ ID NO: 16, (b) a polynuclgtide, which comprises a
nucleic acid sequence of SEQ ID NO: 18, (c¢) a polyny€leotide, which encodes a
polypeptide that comprises an amino acid sequengé of SEQ ID NO: 43 and SEQ ID NO:
44, and (d) a polynucleotide, which encodes a pélypeptide that comprises an amino acid
sequence of SEQ ID NO: 45 and SEQ ID NOY46.

123. An ex vivo mammalian cell comprisingfa) a polynucleotide, which comprises a
nucleic acid sequence of SEQ ID NO: 18, (b) a polynucleotide, which comprises a
nucleic acid sequence of SEQ ID NQ/ 18, (c) a polynucleotide, which comprises a
nucleic acid sequence of SEQ ID MO: 23, and (d) a polynucleotide, which comprises a
nucleic acid sequence of SEQ ) NO: 25.

124. An ex vivo mammalian cgll comprising (a) a polynucleotide, which comprises a
nucleic acid sequence of FEQ ID NO: 16, (b) a polynucleotide, which comprises a
nucleic acid sequence gf SEQ ID NO: 18, (c¢) a polynucleotide, which comprises a
nucleic acid sequenge of SEQ ID NO: 31, and (d) a polynucleotide, which comprises a
nucleic acid sequgnce of SEQ ID NO: 33.

125. An ex vivo Miammalian cell comprising (a) a polynucleotide, which comprises a
nucleic acidAequence of SEQ ID NO: 16, (b) a polynucleotide, which comprises a
nucleic agid sequence of SEQ ID NO: 18, (¢) a polynucleotide, which comprises a
nucleig’acid sequence of SEQ ID NO: 39, and (d) a polynucleotide, which comprises a
nuckéic acid sequence of SEQ ID NO: 41.

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

acid sequence of SEQ ID 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 polynuclectide, 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
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 SZQ ID NO:
44, and (c) a polynucleotide, which encodes a polypeptide that comprises g amino acid
sequence of SEQ ID NO: 45 and SEQ ID NO: 46.

129. An ex vivo mammalian cell comprising (a) a polynuclectide, which/€onsists of a
nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a polynucleotidg, which consists of a
nucleic acid sequence of SEQ ID NO: 24, and (c) a polynucleotigle, which consists of a
nucleic acid sequence of SEQ ID NO: 26.

130. An ex vivo mammalian cell comprising (a) a polynuclegtide, which consists of a
nucleic acid sequence of SEQ ID NO: 14 or 15, (b) a poifnucleotide, which consists of a
nucleic acid sequence of SEQ ID NO: 32, and (c) a pdlynucleotide, which consists of a
nucleic acid sequence of SEQ ID NO: 4.

131.  An ex vivo mammalian cell comprising (a) afolynucleotide, which consists of a
nucleic acid sequence of SEQ ID NO: 14 or ¥5, (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:

132.  An ex vivo mammalian cell comprising (a) a polynucleotide, which consists of a
nucleic acid sequence of SEQ ID MO: 14 or 15, (b) a polynucleotide, which consists of a
nucleic acid sequence of SEQ JD NO: 17, (c) a polynucleotide, which encodes a
polypeptide that comprises afi amino acid sequence of SEQ ID NO: 43 and SEQ ID NO:
44, and (d) a polynucleotigle, which encodes a polypeptide that comprises an amino acid
sequence of SEQ ID N@: 45 and SEQ ID NO: 46.

133. An ex vivo mampalian cell comprising (a) a polynuclectide, which consists of a
nucleic acid sequgnce of SEQ ID NO: 14 or 15, (b) a polynucleotide, which consists of a
nucleic acid sgduence of SEQ ID NO: 17, (c) a polynucleotide, which consists of a
nucleic acidAequence of SEQ ID NO: 24, and (d) a polynucleotide, which consists of a
nucleic agld sequence of SEQ ID NO: 26.

134. An/x vivo mammalian cell comprising (a) a polynuclectide, which consists of a

nucléic 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

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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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 acid sequence of SEQ ID NO: 40, and (d) a polynucleotide, which consistg/f a

nucleic acid sequence of SEQ ID NO: 42.
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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 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.

Br 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.

Sn 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
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

© the cell is a CHO cell.

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

encodes a stress-induced mannose-binding lectin;
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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: §;

(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;

(©) 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

® 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

€)] 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;
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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 IDNO: 9;

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

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;
(©) encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 43
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
® encodes a polypeptide comprising an amino acid sequence of SEQ ID NO: 45
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
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;

©) 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,
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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
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

(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:

(a) the anti-ANG2 antibody heavy chain comprises the amino acid sequence of
SEQ ID NO: 28;

) 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-ANG?2 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
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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
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;

©) 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 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
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.

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

antibody comprises an amino acid sequence of claim 9, part (c) and (f).
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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;
(©) comprising a polynucleotide of claim 12 and a polynucleotide of claim 13; 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 16 or 17 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¢g/L;

(b)  the secreted multi-subunit protein attains a titer in the medium of about at least
5¢/L;

() 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. 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 10° cell-day/mL; or

(¢)  the cell divides in the medium to produce an integrated cell density of about at
least 1.5 x 10® 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

wherein the multi-subunit protein is an antibody.
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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
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.

23.  Anex vivo mammalian cell comprising:

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

(i) (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;

(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:
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;

(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

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

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

(xil)  (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

(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:
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;
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(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:
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:
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 polynuclebtide, 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

polynucleotide, which consists of a nucleic acid sequence of SEQ ID NO: 42.
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