24 SAMPLES AT A TIME
8 RUNS PER DAY
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RELIEVE YOUR
BOTTLENECKS

;192 PURIFICATIONS
PER DAY



Overview PE

e Purify 1 to 24 samples in parallel

e Eliminate known and unknown (!) sample degradation
e mg+ protein production scale

* Flexible sample volume scales from a few mL to multiple liters

N
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Overview

e 24 independent flow paths
e 9-port valve configuration
e Compatible with common commercial columns

PROTEIN SAMPLE \ / WATER

-~ -
COLUMN ELUTION : bW ‘
BUFFER A STEP MIXER
COLUMN EQUILIBRATION
WASTE 3 . Q‘“' ? L UEEERS
| & &
S g
\ ‘
" COLUMN STRIP
~ BUFFERZ
COLUMN
CARTRIDGE OUTLET
NEEDLE MANIFOLD
SAMPLE LOAD,
DILUTION AND REDISTRIBUTION

NEEDLE MANIFOLD
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Overview

e 20 SBS deck positions (1 waste)
e Walk-away automation
e Perform parallel, 2-step purification of 12 samples
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Flexible column sizes and locations
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Now with optional 24 channel UV monitoring system!

p;kOTElN MAKER ProteinBioZolutions

Channel Volume
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Individual UV Flow cell block for each of 24
channels:
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Methods Instrument Setup Manual Control View logs uv Deck Sizing column

Channel Volume

Channel Volume

Bl 020304 @586 07 B3 B9 B0 B B2 @13 @14 B15 B16 317 @138 @19 B2 B2]1 @22 @23 B4

042

0.30 L.
Sizing column run:
Aggregate separation

g 0.19
0.07
WM‘*_“‘H
-0.04
0.0 171 341 312 682

VOLUME (ml)
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Protein Maker™: Purification Automation

lllllll

High-throughput Protein Purification [ -adaa

Operation Modes:
1. Production Mode (up to 24 proteins, 1 resin)

2. Scouting Mode (up to 24 resintypes, 1 protein)
3. Multi-column (automated 2 step purification)

Common Applications / Uses: -

1. Antibody Production 12 protein variants
purifiedin parallel

2. Crystallography Prep

3. No Risk Scale-up

"¢ @ et ¢ ¢ s

L
:
’
-
-
.
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Production Mode

Antibody production/screening:

Purify mg+ amounts of up to 24 antibodies in parallel using up to or more than 1L

Case Study: Purification of Engineered Antibodies

e Had: Fully humanized antibody againsta viral antigen target, with high affinity for wild type target but no

affinity to a prevalent naturally occurring variant

e Goal: improve affinity for variant withoutloss of affinity for wild type

Purified 50mL each for 24 mutations(expression in CHO cells) using1 mL HiTrap Protein A column. Yield (2-10
mg) provided sufficient material for biophysical characterization (analytical SEC/LS, SDS-PAGE, DSC) as well as

affinity measurement.

Example SDS-PAGE: Mutants 13-24

1314 1516 17 1819 20 2122 23 24 1314 1516 17 1819 20 21 22 23 24

o1

B o=~
L

[y
o 5 =

#1 = °

#22 =

#24 3 .0

Non-reduced Reduced

Example analytical SEC: Mutants 1, 22, and 24
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Production Mode

Production of multiple constructs:

Parallel processing enables scaled-up purification of multiple constructs (internal

deletion variants) to access those with high crystallizability

N

Case Study: Multi-construct design and purification

Lysates

123456789101112

Eluates

123456789101112

bl
» = - W
"‘ W*w—f:

i

r'lllllllllnl

3 1 11

- -
----8—‘- T —

Genes optimized for E. coli expression
Expressionyields: 0.1 to 15mg per liter cell culture

Crystals
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Production Mode

Production of multiple constructs:
Parallel processing enables more efficient route to protein crystals

Case Study: Production of Kinase X — 17 constructs

9 constructs selected for his-tag

Parallel nickel affinity purification
removal and crystal screening

(4-fraction elution)

MWl 23 12341 234 MWI1 2341234123 4NMVI1 23412341 4F
200
i Construct 2 Construct 5 Construct 7
fvj
31
21
144
6 Corstroctl  Conmstruct2  Construct3 Corstrectd  Corstract 5 Corstruct 6 Construct 7 troct stroed)

MW 1 3 1 341 234 MWL 23412341234MWI1 2341

200

116

97 Construct 8 * Construct 10 Construct14
66 /

55 J /

3

31 s \

2

144 )

6 Construct 10 Corstract 11 troct Construet 13 Construct 14 Construct 15 Construet 16 Construct 17 J
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Production Mode

Parallel Lysis scouting:

PB

N

Test 12 differentlysis buffer conditions followed by small scale IMAC purification to
scale up and move forward with the strong purifiers

Example: Cytochrome P450
(CYP51A) insoluble in standard
lysis buffer

soluble CYP51A (CHAPS/bOG +
500 mM NaCl)

I-A I-B 1< I-D
LW E LW

Acta Cryst. (2011). F67,1015-1021

Result: of 12 lysis buffers 2 yield

Case Study: Parallel testing of Lysis Conditions

High Salt

Detergent 1

Detergent 2

diii

Conditions: Low Salt
S0mM MES S0mM MES
50mM MES 50mM MES " ' " '
%20 el 1M NaCl S00mM NaCl S0mM NaCl
pH 6.0 .;lu. (II}'L'L‘FLI.I an, l'l}:.LmI 5% Gilveerol 5% Glyeerol
5% Lr = 3% Urlyce PR S
S A —— 0.5mM TCEP 0.5mM TCEP
' ) ’ ) 1% CHAPS 1% BOG
S0mM HEPES S0mM HEPES StmM HEFES Smid HEPES
25 0mM NacCl I NaCl S00mM MaCl S00mM NaCl
Faull | Hi N
pH 7.5 594 Glycerol % Glycerol 5% Gilycerol 5% Cilycerol
S LlyCerg 2 Uy CeeT
01.5mM TCEP 0.5mM TCEP 0.-5mM TCEP 0. 3mh TCEP
1% CHAPS 1% BOG
SomM TRIS SomM TRIS S0mM TRIS somM TRIS
250mM NaCl 1M NaCl S00mM NaCl S00mM Nalll
L LERN Hi L WA
pH 8.0 5% Gilycerol 594 CGilveerol 5% Gilyeerol 3% Glyeerol
Yo Cillycer 5% Gilycero . !
0.5mM TCEP 0.5mM TCEP U 3mM TCER (- 3mh TCER
1% CHAPS 1% BOG
B T
-
i-- fem == § =
—pE .
::. (-} :== =z R 2 IR -
S§ S5 fER =R | 55 fE§-EE
- -
=y
' =
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Production Mode

Risk-free Scale-up via parallelization:

6 x 5 mL Column Bed Volume Parallel Purification

Ni-a

Fu
Pro
Chroma
Cle

2nd Nj
Chroma

Size E
Chroma

- |
o
N

MWMarker FTFTW W W E E_E MWMarker S L A8B12B9 B7 B6 B5B4 B3 B2Bl1 C1 C2
225 — 225
150 —| 150
- :
38
— o
8 10 I uLload 8 13 5 Som— 15
- - o PO ! MWMarker S R R
Situation T e
o O W SROLI s — 350 L WSSO0 o
* Increased purification from 20 mgto>100 mg | w o
w 015 110 — w—
Options . : o— =
* Develop protocol for 5 x scale up - ﬁ\ /\ o i
* Repeat 5-6 x of the original purifications o Ne ©| Yield:176 mg . —
. e . I\ a5 0 i 20—
* Run multiple small-scale purifications in : Lo 10 bbbl N e 95% purity =
. 0 » '} [} 8 10 nl 31 ——N— e
parallel — Protein Maker & e e

No need for traditional “scale-up” if you use Protein Maker

© 2021 Protein BioSolutions, Inc. All rights reserved.
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Scouting Mode

Parallel resin scouting:
Scouting a variety of resins (up to 24) for optimization of 1 protein

Case Study: Scouting Mode with a Step-Gradient Protocol

Glu-PGS — Antibody affinity column
A. Equilibration Buffer: 20 mM Tris pH 8, 100mM NaCl, 0.5% NP40
B. Elution Buffer: Equilibration buffer 1 plus 50 uM EYMPTD peptide

HiTrap SP Sepharose — Cation exchange resin
A. Equilibration Buffer: 20 mM MES pH 6.0 Glu-PGS SP-Sepharose

B. Elution Buffer: Equilibration buffer plus 1 M NaCl L FtW1W2E1 E2E3 E4 Ip L Ft W1W2 E1 E2E3E4lp

HiTrap Q Sepharose — Anion exchange resin
A. Equilibration Buffer: 20 mM Tris pH 8
B. Elution Buffer: Equilibration buffer 1 plus 1 M NaCl

i
"
i
"

"
-

Heparin Sepharose — Cation exchange resin

Heparin Phenyl-Seph

L\

A. Equilibration Buffer: 20 mM MES pH 6.0 L Ft WiW2E1E2E3E4 Ip L Ft W1iW2 E1 E2E3E4 Ip

B. Elution Buffer: Equilibration buffer plus 1 M NaCl -

HiTrap Phenyl Sepharose — hydrophobic interaction
A. Equilibration Buffer: 20 mM Tris pH 8, 1M NH4S04
B. Elution Buffer: 5 mM Tris pH 8

Wi
|
[

HiTrap Blue Sepharose - affinity column
A. Equilibration Buffer: 20 mM Tris pH 8
B. Elution Buffer: Equilibration buffer 1 plus 1 M NaCl

Q-Sepharose
L Ft WIW2 E1E2 ESE4 Ip

-

LRI
|

Cibacron-Blue-HP
L Ft WIW2E1E2E3E4Ip

Thigs
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Multi-Column purification

2-column Purification Schematic:

'U
(o)
N

De-salting
12 sample rack column .
I | 3
12 Protein A o
columns (1 ml) W > 9A) FtOH
12 Desalting 4 5
columns (5 ml) Strip —>/ 3 7 <€ Wash !
Load volume: 50 ml Load from deck Elute
(from sample rack) > 2 8 | € Buffer
Run time: 2.5 h
é.
unattended Waste 1 9
operation
Run includes Protein A
column De-salting
regeneration columns vV columns
'hlL -!--\‘ '-li[l -‘--\.
¥ Wias
| 'gstiia . '931535
© 2021 Protein BioSolutions, Inc. All rights reserved. page 18



'U
(o)
N

Complex Purification Mode

2-step Purification:
Ni and Protein A 2-step Fab purification

Case Study: Need medium scale throughput of 2-step protocol

e Ni purification (GE His-Trap FF) of His-tagged Fabs alone requires additional purification, particularly for low-
producing proteins, but generally results in high yield

e Nirequires buffer exchange post purification

e Protein A (GE Hi-Trap FF) is added in series to increase purity and remove requirement for buffer exchange
Customized Potential Protocol:

e Syringes 1-12: Load Ni, wash, and elute with 200 mM imidazole-containing buffer

e Syinges 13-24: Load Ni eluate, wash, elute with pH 2.8 buffer with immediate post-column neutralization

Poor expresser High expresser

.12 3 12 3
— — ———
-
-

1: cell-free extract
Syringes 1-4 His-Trap FF (right); syringes 2: Nf-purified _ _
13-16 Hi-Trap Protein A FF (left) 3: Ni and Protein A-purified
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Customer Feedback

OPPORTUNITY COSTS

Make the best use of your time, money and equipment: “The Protein Maker™
enablesusto makethe best use of our time and purification equipment by saving our
single channel systems for complex purification experiments while the Protein Maker™
quicklyworks through our routine and/or high-throughput purifications. ”

Shrink your project timelines: “The parallelization of the Protein Maker “enables
one technicianto purify more protein constructs in one day than could be doneina
week by that same person. The practical resultis that we canisolate the desired
protein constructin four weeks faster on averagefor every project. Thatis extremely
valuable! ”

Enable new strategies: “Parallelpurification of 12-24 protein samples enables new
and otherwise impractical screening and scouting techniques that we wouldn’t attempt
without the Protein Maker™and have lead to key successes. ”

INTANGIBLES

Pleasing your colleagues, clients and project leaders: “Justknowing thatwe
have this capabilityin house gives me the confidence to tell the end users of the
proteins we produce that| can getthem theirpure protein in two weeks...whenthey
would expectit to take six or more. ”

© 2021 Protein BioSolutions, Inc. All rights reserved. page 20
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