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3 Strains
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A312 = mAbl Strain A Feed rate = 11 g/l/hr, 11 g/l Etoh bolus, RQ = 1.09 - 1.15
A326 = mAb1 Strain B Feed rate = 11 g/V/hr, 11 g/l Etoh bolus, RQ = 1.09 - 1.15
A343 = mAbl1 Strain C Feed rate = 11 g/l/hr, 11 g/l Etoh bolus, RQ =1.09 - 1.15

RQ

oo

20 30 40 so 60 70 80 90 100

Time (h)

———a332
—a326

-=--a323

Figure 1: RQ control profile for 3 different mAbl antibody strains A, B & C in 20L fermenters.
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Figure 2: Agitation profile indicating agitation response to maintain desired RQ for 3 different mAbl
antibody strains A, B & C in 20L fermentors
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Figure 3: Ethanol concentration profile indicating effect of RQ control on maintaining non toxic ethanol
levels for 3 different mAb1 antibody strains A, B & C in 20L fermentors
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Figure 4: Cell growth profile indicating cellular growth similarity for 3 different mAb1 antibody strains A,
B & C in 20L fermentors.
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Figure 5: Whole Broth Titer profile indicating product expression for 3 different anti mAb1 antibody
strains A, B & C in 20L fermentors
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3 RQ Setpoints
A277 = mAbl Strain A Feed rate = 11 g/l/hr, 11 g/l Etoh bolus, RQ = 1.19 - 1.25
A278 = mAbl Strain A Feed rate = 11 g/l/hr, 11 g/l Etoh bolus, RQ = 1.29 - 1.35
A296 = mAb]1 Strain A Feed rate = 11 g/l/hr, 11 g/l Etoh bolus, RQ =1.09 —-1.15
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Figure 6. RQ control profile for 3 RQ control set points for mAb1 antibody Strain A in 20L fermentors
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Figure 7: Agitation profile for 3 RQ control set points indicating agitation response to maintain desired RQ
for mAbl antibody Strain A 20L fermentors
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Figure 9: Cell growth profile for 3 RQ control sct points indicating cellular growth for mAbl éﬁtibody

Strain A in 20L fermentors
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Figure 10: Whole Broth Titer profile for 3 RQ control set points indicating product expression for mAbl
antibody Strain A in 20L fermentors
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Aerobic vs Hypoxic
A291 = mAbl Strain A Aerobic
A296 = mAb] Strain A Hypoxic,
Feed rate = 11 g/l/hr, 11 g/l Etoh bolus,
RQ=109-1.15
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Figure 11: RQ control profile for comparison of aerobic and hypoxic state oxygenation for mAb1 antibody
Strain A in 20L fermentors. Both fermentations were run at the same feed rates. RQ profile is not shown for
the aerobic state.
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Figure 12: Agitation profile indicating agitation response to maintain desired RQ for hypoxic fermentation
and constant agitation for aerobic fermentation for mAb1 antibody Strain A in 20L fermentors
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Figure 13: Ethanol concentration profile indicating effect of RQ control on maintaining non toxic ethanol
levels for hypoxic fermentation and non fermentative state for acrobic fermentation for mAbl antibody

Strain A in 20L fermentors
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Figure 14: Cell growth profile indicating cellular growth similarity for hypoxic fermentation and acrobic

fermentation for mAb1 antibody Strain A in 20L fermentors
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Figure 15: % DO (air saturation) profile indicating a controtled 40% DO (air saturation) for aerobic
fermentation and a non measurable %DO (air saturation) after 17hrs for the hypoxic fermentation for mAb1

antibody Strain A in 20L fermentors
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Figure 16: Whole Broth Titer profile indicating product expression for hypoxic and aerobic fermentations

for mAbl antibody Strain A in 20L fermentors
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mAb2

4 Strains
A158 = mAb2 Strain A Feed rate = 18/15 step, RQ = 1.09-1.15, No Etoh bolus
A162 = mAb2 Strain B Feed rate = 18/15 step, RQ = 1.09-1.15, No Etoh bolus
A163 = mAb2 Strain C Feed rate = 18/15 step, RQ = 1.09-1.15, No Etoh bolus
A173 = mADb2 Strain D Feed rate = 18/15 step, RQ = 1.09-1.15, No Etoh bolus
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Figure 17: RQ control profile for 4 different mAb2 antibody Strains A, B, C & D in 20L fermentors
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Figure 18: Agitation profile indicating agitation response to maintain desired RQ for 4 different mAb2
antibody Strains A, B, C & D in 20L fermentors
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Figure 19: Ethanol concentration profile indicaling effect of RQ control on maintaininé non toxic ethanol
levels for 4 different mAb2 antibody Strains A, B, C & D in 20L fermentors
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Figure 20: Cell growth profile indicating cellular growth differences for 4 different mAb2 antibody Strains
A, B, C & D in 20L fermentors
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Figure 21: Whole Broth Titer profile indicating product expression for 4 different mAb2 antibody Strains
A,B,C & D in 20L fermentors
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mAb3

3 Strains
A225 = mAb3 Strain A Feed rate = 9g/l/hr, 11g/1 Etoh Bolus, RQ = 1.09 - 1.15
A227 = mAb3 Strain B Feed rate = 9g/V/hr, 11g/1 Etoh Bolus, RQ = 1.09 - 1.15
A234 = mAb3 Strain C Feed rate = 9g/l/hr, 11g/l Etoh Bolus, RQ =1.09 -1.15
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Figure 22: RQ control profile for 3 different mAb3 antibody Strains A, B & C in 20L fermentors
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Figure 23: Agitation profile indicating agitation response to maintain desired RQ for 3 different mAb3
antibody Strains A, B & C in 20L fermentors
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Figure 25: Cell growth profile indicating cellular growth for 3 different mAb3 antibody Strains A,B & C in

20L fermentors
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Figure 26: Whole Broth Titer profile indicating product expression for 3 different mAb3 antibody Strains

A, B & C in 20L fermentors
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mAb3
4 Feed Rates

PCT/US2014/030453

A226 = mAb3 Strain B Feed Rate = 9 g/l/hr, 11g/1 Etoh bolus,RQ =1.09 - 1.15
A230 = mAb3 Strain B Feed Rate = 11g/l/hr, 11g/1 Etoh bolus, RQ = 1.09 - 1.15
A235 = mAb3 Strain B Feed Rate = 6 g/Vhr, 11g/l Etoh bolus,RQ =1.09 —1.15
A238 = mAb3 Strain B Feed Rate = 7 g/i/hr, 11g/1 Etoh bolus,RQ = 1.09 - 1.15
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Figure 27: RQ control profile for 4 different feed rates for mAb3 antibody Strain B in 20L fermentors
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Figure 28: Agitation profile for 4 different feed rates indicating agitation response to maintain desired RQ
for mAb3 antibody Strain B in 20L fermentors
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Figure 30: Cell growth profile for 4 different feed rates indicating cellular growth for mAb3 antibody Strain
B in 20L fermentors
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Figure 31: Whole Broth Titer profile for 4 different feed rates indicating product expression for mAb3
antibody Strain B in 20L fermentors
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mAb4
2 Feed Rates

A197 = mAb4 Strain A Feed rate = 13 g/t/hr, RQ = 1.09 - 1.15, No Etoh bolus
A198 = mAb4 Strain A Feed rate = 11 g/l/hr, RQ = 1.09 — 1.15, No Etoh bolus
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Figure 32: RQ control profile at different feed rates for mAb4 antibody Strain A with a different sequence
in the CDR region in 20L fermentors
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Figure 33: Agitation profile indicating agitation response to maintain desired RQ at different feed rates for
mAb4 antibody Strain A with a different sequence in the CDR region in 20L fermentors
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Figure 34: Ethanol concentration profile indicating effect of different feed rates for mAb4 antiBbdy Strain
A with a different sequence in the CDR region in 20L fermenters
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Figure 35: Cell growth profile indicating cellular growth at different feed rates for mAb4 antibody Strain A
with a different sequence in the CDR region in 20L fermentors
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Figure 36: Whole Broth Titer profile indicating product expression at different feed rates for mAb4
antibody Strain A with a different sequence in the CDR region in 20L fermentors
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Figure 37: Whole Broth Titer profile indicating product expression for acrobic fermentation for mAb2

antibody Strain A in large scale fermentors
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mAb1 Strain A A291 & A296 SDS - PAGE
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Figure 38: shows SDS - PAGE Non-reduced and reduced gel for aerobic fermentation and a hypoxic
fermentation for mAb1 antibody Strain A at 3 different fermentation times in 20L fermentors
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Figure 39: shows SDS-PAGE Non-reduced and reduced gel for hypoxic fermentation for mAb1 Strain A at

3 different fermentation times in 20L fermentors
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FIG, 40. Ab Titer Is Increased By Temperature Shift
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FIG. 41, Antibody Purity (Ab-A)

A.Non
Reduced

Temp(C ~ MainpeaklgG PrepeakHHL 75KDHL  Total
25 86.3 71 17 %.1
2 8. 63 1] 975
295 8.7 6.8 18 973
i 8. 15 16 971
325 704 13 163 94,0
3 738 71 150 %9

B. Reduced
Temp ( HC I RT980 RT10.16 RT1080 Total HCHLC
25 5.2 314 1.2 1.08 6.8 896
L] 5.1 30 133 16 430 9.1
295 5.1 336 14 145 41 918
3l 605 33 092 00 1.95 9.8
325 64.0 316 050 0.3 215 95.6
34 64.3 318 042 0.11 207 %.1
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Fig, 42A. Ab-A temperature shift to 25° C
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Fig, 428, Ab-A temperature shift to 25° C
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Fig, 42C. Ab-A temperature shift to 25° C
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Fig, 434, Ab-A maintained at 28" C nos ft
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Fig, 43B. Ab-A maintained at 28° C (no shift
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Fig, 43C, Ab-A maintained at 28" C (no shift
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A temperature shift t0 29.5° C

FIG. 44A. Ab
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FIG. 448, Ab-A temperature shift to 29.5" C
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FIG. 458, Ab-A temperature shift to 31°C

{
i

it -

— i

i A
-

ity

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/030453

WO 2014/145650

38/50

-~ 96T O€CTPY 06 8" 0O0TE 00 " O09¢C€ OLTOT
rTLETO oOBTS "S L 8Z"STT OO0~ SLT €0 0T
A v| 6 " O OS99 " 0L SE " S9YT OO0 "SEE SLT S
oS "9 0o€es "8 LS 9966 o0 - 8TSZTP 8z -6
o ] £LO O O LGP €ET"XTT Q0" v LB .
1. S0 - O OGCB8% " OP €ET T o0 " TS asv-a
\sx-o OO0OLES " L E -4 > g o & Qe " TET zEeE-" 8
ﬁ | U ZYT " €€ OB FrT " 9T 89" 08T s [ 22 o Bl gF4h 2 - £ T8 “ 4
LT - O OL8Y " 8T &8 " LT Q0" SO0T Sw " L
CO>sz-0 0L8E " £ LTSV ©0Cc 00T 9s-9
. > B VDIV IO ST TOIW T XX aIQSYoR SMITY, UOFTAICIBETN
BTINSDY WUOTE -~ WIA
Ml.l
“ DPYTERY
k-3 2 1 28 s Zy 3 aR (-3 k-3 P-4
L 0 zooo- x 8 : x - « < : zooo-
S 3
> oo : 2 : 4 : i o - OGO O
TOO 0 ! i : m - 000
a D) : o i
£ i 1t
<O m m m ; -
m oD o - H m M - o0 0
<8 L R
WA
A s v zs e o: s = r - s
L} . " N i | A - N .
D oo’ ¥ R H et —t e i
A = = 8 = & M & = 1
- M
C ZOQ - 1 . zoo
=t | =
i o s
i =
- H
£
G »0°O H - 00
— Sun § sonerBiyy
| I - S e -

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/030453

WO 2014/145650

39/50

FIG, 464, Ab-A temperature shift to 325" C
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FIG. 46B. Ab-A temperature shift t0 325" C
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FIG, 46C. Ab-A temperature shift to 32.5° C
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FIG. 47A. Ab-A temperature shift to 34" C
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FIG. 478. Ab-A temperature shift to 34" C
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FIG. 47C. Ab-A temperature shift to 34° C
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FIG, 48, Ab Titer lsIncreased By Temperature Shift
A. Higher-expressing strain (H4/L3)
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FIG. 48, Ab Titer Is Increased By Temperature Shift

B. Lower-expressing strain (H3/13)
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 FIG. 49. Antibody Purity (Ab-B)

Non
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TempC  MainpeaklgG PrepeakHHL  7SKOHL  Total
)t} 89.34 3 152 94.13
i) 76,15 133 8.0 9160
30 91.63 29 144 - %1
30 83.44 4.75 6.13 9.3
2 §1.1 360 215 9347
)i 61.05 492 314 8.1

Reduced

Temp( HC I( RT1015  RT1040 RT11.08 Total HC/LC
28 67.67 2958 090 000 0.5 97.05
28 63.15 3062 0.69 000 053 94.37
30 6791 2983 082 0.0 042 9.4
30 67.0 20.55 104 000 057 96.75
i 67.66 2950 085 0.0 071 97.16
28 6541 294 089 0.0 089 95.06
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FIG. 50. Ab Titer Is Increased By Temperature Shif
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FIG. 51, Ab-APurtty
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FIG. 52
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