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Figure 98) Effect of pH modulation of adalimumab producing cell line 1, media

Figure 97) Effect of pH modulation of adalimumab producing cell line 1, media
1 on WCX 10 profile total acidic regions

5 | Q

©

= | w

7 7 I —

g o o o o 9o o g9

EOOOOOOO
o ©n @< o N -

=

=

(=]

-

& 2 -
— 51 8
g g
- a £
1 -
o @
2 = £
Q —
o =
&n )
£ = 2
<] S g
&7 3
2 = 9 g
=N
— E ] =
> 38 =
[} :_u -
©g EC 8 E
] E: ~ Em
E © = © o 'gg
i: g"‘ S = o
o:S = ﬁ\D'
= a2 = 7
~ s T Che
- O =~
= % < = o
g - N g =
tN [T DS (o i (o I {o] o‘-‘
gL LI g
~ NN N NN =
o E_b ITIITIITIIT E?
— & Q.Q.Q.?.Q. o P~
S = i o @
g3 KRR g
=3 ==
Bt o = e =T
= g °© g=
o DA = Q\S
2'; o o O M~ O I 4+ MmO N o~ 8“
] - £ .2
(lu/siie 01) OA 2BesoAY 2 g (%) Aunqeip 2 z
— (=}



WO 2014/158231 PCT/US2013/065749
31/95

1—1" V—?

@ Lo T

= v B

@ = e - =

23 b NS

~ < T <

T = [SRE-T ]

a@ 2 |

< <&

= =

(=] (=]

1 1

= (=%

= =

g o £

\\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\\\\\\‘ :

. 3 E & \\\\\\\\\\\ 4 By
\\ \ v B N\ \\ NN \\ ! E 8
\ \ \ ¥ b= b \\\\\ \\\ \\\\ \\\\ \\\.. \\\\ ~ =2
N [ s \\ x S ‘an
L ;% 5 fE
\\\\\\\\\\\\\ T r
L : 23
S LS 3

b=} =
< =i
= £:
] o 3%
Q £ ™~ - & =

r - o

NOE s o ~ =g
y = 2 &l . =2
T %% 5 B
[N -2 -
g g 2%
g k5 =9
=l S —— =
—— ‘ =5 S =
ZE 2 g o 9 o g dg&
8 8 8 8 88 8 § 8 a Q 8 Q a o © =
o fad L - =~ - < (] [ (=) 8 3 2 &
5= (%) suoifay appy |e10) g 5
(1/8) 4oy, ysOAIRH 03 202
= E & g

~ 2 o
Foo g I—
g .
- —
A o
w =
A= =
F 2 = o =
-3 s 3
< of
80
£ -
@] =
= =
) = e
S L o =
= oy =3
S 2 o~
55 i1
- =N
? E3 s 2z
L © 0O E‘-I‘ © EC\'
~ B L © 0O .E\?
2 =0 Ay
E 22 2 B
= & E oz
25 £ 532
g © = = = o
, -
~ & @ & £e o o o < £
- < L = o N ©  © R =
N N 'C_'GN 1 T T E%
NOONON = © - - R
I T T =S ~N NN g =
o o o =) I I I g %
{ : E= o a o ]
& o =3 N =0
‘ = N T &8
i A { S &
05 ¥ ﬁ:
- =
o = ]
&= b=l
T T T T o Mg @‘;
(=] (=] (=] (=] (=] —~ T T T T T T T o sg
" o o0 ao, PE Regsggaee P
0 —
{luwrsii92 01) @A abessny g & g S
0 8 (%) Amnaeip &
= e = 8



WO 2014/158231 PCT/US2013/065749
32/95

1.7

pH7.1-7.1 pH7.1-70 pH7.1-69 pH7.1-68 pH7.1-6.7

1.8

pH7.1-7.1 pH7.1-70 pH7.1-69 pH7.1-68 pH7.1-67

(%) suoibay a1pioy [ejo]

Figure 106) Effect of pH modulation of adalimumab producing cell line 3,

Figure 105) Effect of pH modulation of adalimumab producing cell line 3,
media 1 on WCX 10 profile total acidic regions
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Figure 109) Effect of dissolved oxygen modulation of adalimumab producing
Figure 110) Effect of dissolved oxygen modulation of adalimumab producing

cell line 1, media 2 at 35°C on harvest titer
cell line 1, media 2 at 35°C on WCX 10 profile total ac
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Figure 113) Effect of dissolved oxygen modulation of adalimumab producing

cell line 1, media 2 at 33°C on harvest titer

Figure 111) Effect of dissolved oxygen modulation of adalimumab producing

cell line 1, media 2 at 33°C on viable cell density (n=2)
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Figure 112) Effect of dissolved oxygen modulation of adalimumab producing

cell line 1, media 2 at 33°C on viability (n=2)
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Figure 115) Effect of dissolved oxygen modulation of adalimumab producing

cell line 1, media 1 at 35°C on viable cell density (n=3, except for 30% DO n=2)
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Figure 116) Effect of dissolved oxygen modulation of adalimumab producing
cell line 1, media 1 at 35°C on viability (n=3, except for 30% DO n=2)
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Figure 165: Process Chromatogram of pH Gradient Elution
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Figure 166: Process Chromatogram of Linear Gradient Elution by increasing Anion

Concentration
{80 mAls ¥ T T ¥ ' 7 : T
1o mALY ~ ik

130 maAls A Stmdd

§20 Aty -4 T
FO0 ALY ~ &kl
~ Siandd

Al Aty

O ALY ~ < mdd

LIV 382am {solid)

A0 AL -4 3imM

Acetate Concentration {dushed)

RUHETH -~ banhd

VRS . i . ; L i A 1k
T4 wl. EStvmk. 205 m. 230wk UK .

Eluate Volume



WO 2014/158231 PCT/US2013/065749
54/95

Figure 167: Process Chromatogram of Fractionation of 300 g/L Load and Wash
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Figure 168: Effect of pH on AR reduction
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Figure 169: Process Chromotogram at Different Salt (Cation) Concentrations
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Figure 170: Recovery versus AR reduction
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Figure 171: WCX-10 Profile of Glycated Load Material and CEX Eluate
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Figure 172: WCX 10 Profile of MGO Modified Load Material and Eluate from CEX
Column Employing Toyo Pearl MX TRP 650M Resin
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Figure 173: Change in Lysine Distribution during CEX chromatography - effect of Tris

concentration
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Figure 174: Effect of pH and conductivity on adalimumab AR reduction and recovery
yield
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Note: AR reductions and protein recovery yields were calculated based on the Flow Through fractions at
about loading 200 g protein per L of resin
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Figure 175: AR Reduction Achieved with the Corresponding Protein Recovery
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Figure 176: Total adalimumab Protein concentration levels and AR levels during Flow

Through and Wash
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Figure 177: Total mAb B Protein concentration levels and AR levels during Flow

Through and Wash
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Figure 178: Total mAb C Protein concentration levels and AR levels during Flow

Through and Wash
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Figure 179: Cumulative % AR Breakthrough of mAb C on Different MM Resins
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Figure 180: Impact of pH-pl and Conductivity on adalimumab AR Reduction
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Figure 181: Impact of pH-plI and Conductivity on mAb B AR Reduction
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Figure 182: Impact and trend of pH-pl on mAb C AR reduction with multiple resins
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Figure 183: Effect of pH and Conductivity on AR reduction and Yield
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Note: AR reductions and protein recovery yields were calculated based on the Flow Through fractions at about
loading 200 g protein per L of resin
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Figure 184: AR reduction and Protein recovery vs. pH
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Note: adalimumab in Protein A eluate containing 20 mM acetate was adjusted to target pH with 400 mM
Arginine solution. The final conductivity was 1 mS/em.
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Figure 185: Effect of pH, conductivity and protein load amount on AR reduction and
Yield
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Figure 186: Effect of pH, conductivity and protein load amount on AR reduction and
Yield
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Figure 187: Effect of AEX adsorbent pKa
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Figure 189
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Figure 190
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Figure 191
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Figure 192
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E3 Proteoglycan Loss
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