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“Cytiva is committed to continuing supplies of each of its BioProcess™ chromatography
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S-S = o™ biophaarmaceuticals”
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HiTrap and PreDictor™ AxiChrom ReadyToProcess™ AxiChrom
HiSceen columns platform columns columns columns
A o =] o
HAJZA A (Lab scale) T2 MA 7l Az A2HY
ole pst E1=mEi E_I 2| = o|25h A;_I ol o 01 . Start buffer: 50 mM NaAc, pH 4.8
| | o ul2r |' H I | ¢l Capto S= | o=~ I =g | A)B)C) 2E R  cutionbufferr 50 mM NaAc, 1 M NaCl, pH 48
Residence time: 2 min
A) Sample: a-chymotrypsinin  E. coli homogenate, B) Sample: o-chymotrypsinin E. coli homogenate, C) Sample: a-chymotrypsinin E. coli homogenate,
4 mg/mL-50 mL 4 mg/mL-1040 mL 4mg/mL-10.8 L
Bed height: approx. 10 cm Bed height: approx. 20 cm Bed height: approx. 20 cm
Flow rate: 285 cm/h Flow rate: 624 cm/h Flow.ate: 645 cmib
Asso System: AKTAexplorer 100 n Ay System: AKTAexplorer 100 mS/cm A Quetam AKTAnilnt mS/cm
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Capto H|O|A O E 2| A (Base matrix)= 171l OF/t2A(Agarose) 2 Z4440| =7| IZ0], 452 SH T IHESATHHL
240t &0 Set7HA| 7| HE0| LRE22 AL 4~ AGLICH 2RI B YA 2 F2 90um 2 27| GA|0f gefLCt.
0|2 Wet IZ0LE IRt A AT 242 J 2 0LE 2T, HE|Z E(Multimodal) A2 0LE T12HT|, Y8 OI|L|E|(Affinity)
A=0tE2HT] 2f|RI0] Z8| =0 ASLICEL NaOH 2 MY 4 U1, =2 24, 242l ths 72, FAIE=0 2l5l Sl S
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Of2 Jgi &=, 7|& R4 {212l Sepharose Fast Flow2} Capto0]| CHet 221 & E218 H| st Zd QI L|C}. Sepharose Fast Flow Q|
B YA A &2 90 um Z Capto 2t S Y ELIC} Capto Z0| 2 / & E40| 4510 ECt 2 74 L H|E(bead) =00 42|
AL 7t

Velocity (cm/h)

1000 q

800 A

600 -

400 - mEREEEEES-E
Pressure/flow curve for Capto S compared to Q Sepharose ™ Fast Flow.
Running conditions: AxiChrom ™ 1000 for Capto S, Chromaflow ™ 1000

200 A — CaptoS for Q Sepharose Fast Flow, 20 cm packed bed, with water at 20°C. The

— Q Sepharose Fast Flow pressure includes pressure drop from the bed and the column. System/
tubing pressure is excluded.
0
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Capto 2| 25t 4 S StLte, T AAY T2 MIA CIR}QI0| AT otCh= A YLICH 13 2 of A=l 2 20f| A LIEFLH D RAS0],
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H|X &0l E7ot1, F4, B S =0, ME H0f| 243 21 HQl= Capto 0| HELICE 1m A& ZH, HE £0|20cm 2 32,
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40 cm 9| BR0]|=, Capto 2|22 300 cm/h & H= 94 S S 4= ASLCh
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380l =7| Y20 A& LSS 4+~ ASHEL 1 H=20 blaI SHE 27cts S 8A 0|F Yo HELICEL 0|2 wet
J20IEefI|et g 42 248 AR0IERMD], FE|2E 20tET| & 24218 FH|5tA /20, NaOH M0 = 24|
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O3 3022 7|22 nEe[s 2|22l Sepharose High Performance( 4 7 012} 214 34um)Q} Capto ImpResO| CHat, 9Fad 94
EMEH|D,_O+7-|0I L|C}. Capto ImpRes & 0|, 1 Q%0 CfE25t= HS & 4 AEL|CH 12! 452 E{= Capto ImpRes 7} Sepharose 6
Fast Flow 2 740] SU5H R4 S42 2H= 22 2 4 AsLch

500 7 o Capto SP ImpRes

B SP Sepharose High Performance
400 A

300 ~

200 ~

Velocity (cm/h)

100 -

0 T T T
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Pressure (bar)

Az gA[FLELHR
The pressure/flow properties of Capto ImpRes are superior to Sepharose High Performance due to the improved
mechanical stability of the base matrix. Running conditions: AxiChrom 300 column, 20 cm bed height with water at 20°C.

Velocity (cm/h)

2000 -
1800 -
1600 -
1400

1200

Sepharose 6
Fast Flow

1000

Capto
800 |  ImpRes

600 — Sepharose
High Performance

Bed height (cm)

[ 41H|= 0| 20cmOj|A| 2|2 C|2}Ql H|

The highly rigid Capto ImpRes matrix allows a larger window of operation (area below the curves) at large-scale than
Sepharose High Performance. Data correspond to a 1 m diameter column at 20| C and viscosity equivalent to water. Gray
contours give the residence time in the column in minutes.



Lot O3 52| A=20rE 2 I|= (A) Capto ImpRes (Bt &4} 214 : 40 um), (B) Sepharose High Performance (B &4t
34 pm), (C) Capto (Bt 2A+ A A :90um) (D) Sepharose Fast Flow (B 24 24 : 90 ym)2| 22| s
Capto ImpRes = Capto 2f H| 5l 22| 52 0| S| QU1, L5 Sepharose High Performance 2+ S SH 22| s 2 2

22 2 4 ABLC

Columns:

HiScreen Capto Q ImpRes, HiScreen Q HP, HiScreen Capto Q,
HiScreen Q FF

Column volumes:

4.7 mL

Sample:

5 mL apo-transferrin (0.3 mg/mL), a-lactoalbumin (0.4 mg/mL),
soybean trypsin inhibitor (0.6 mg/mL) in start buffer

Start buffer:

50 mM Tris, pH 7.4

Elution buffer:

50 mM Tris, 0.5 M NaCl, pH 7.4

Flow rate:

HiScreen Q HP: 1.2 mL/min (150 cm/h), HiScreen Capto Q
ImpRes and HiScreen Q FF: 2.3 mL/min (300 cm/h),
HiScreen Capto Q: 3.1 mL/min (400 cm/h)

Gradient:

0% to 100% elution buffer in 20 CV

Residence time:

HiScreen Q HP: 4 min, HiScreen Capto Q ImpRes and HiScreen Q
FF: 2 min, HiScreen Capto Q: 1.5 min

=

Y-
S H|@EF HQILCH

=

—

System: AKTA™ avant 25
(A) HiScreen Capto Q ImpRes (B) HiScreen Q HP
300 1 50 r 50
300 -
250 A

40 - 40
g 250 o
> o
Q. 3
200 - < =
=) o 200 | L Q
;é 30 2 - 00 30 2
= 150 1 = - <
< 7 E 1504 3
20 & & t20 &
100 A 3 < %
100 - =

50 ?U 10 50 | L10

0 =10 ) = )
20 40 60 80 100 120 Volume (mL) 0 20 40 60 80 100 120 Volume (mL)

(C) HiScreen Capto Q

(D) HiScreen Q FF

Conductivity (mS/cm)

300 1 300 4 - 50
250 - 250 4
40 L40 o
o o
> >3
200 - = 200 4 g
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< 20 € < r20 &
100 3 100 4 3
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MabSelect/MabSelect SuRe A|2|&

MabSelect/MabSelect SuReA|2| 2 &, A2 3 S GE510] 2=,
Protein A A|2| 2 QIL|Ct. ATt 220} Q4 22| L
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MabSelect

MabSelect MabSelect | MabSelect MabSelect | MabSelect
Xtra SuRe SuRe LX SuRe pcc PrismA
=2 A5l a2k ~ 85
o1 2dH o0
human |gG mg[ ~ 30 ~ 40 ~ 60 ~ 60 ~ 60 (6 mln)
ml medium (2.4 min) (2.4 min) (2.4 min) (6 min) (2.4 min) ~65
(residence time) (4 min)
2 MR
500 cm/h 300 cm/h 500 cm/h 500 cm/h = 250cm/h 300 cm/h
(cm/h)
50 mM NaOH + | 50 mM NaOH +
1 M NaCl 1 M NaCl
23 |1l or or 0.1~05M 0.1~05M 0.1~05M 05~1.0M
Teen . . NaOH NaOH NaOH NaOH
6 M guanidine 6 M guanidine
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B2 Uz} 4
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MabSelect

MabSelect2| H|O| A O ESIA =
O &LICE = Qlaf, 7|2 SYUst
2I2tE 28 IO T

hydrochloride

Recombinant

hydrochloride

Recombinant

&z Ly

Recombinant

&dze| iy

Recombinant

2z iy

Recombinant

2dze| Ly

Recombinant

1000 +
=
T 800 A
)
2
E 600 +
[
>
?
e 400 —— Sepharose 4 Fast Flow
o —— MabSelect
S 200 -
=
0 T T T
0 1 2 3 4

Pressure bar

[112! 1] MabSelect?} Sepharose Fast Flow2| 45< H|11
The flow applied on MabSelect is at least five times faster

compared to the previous generation of crosslinked agarose media of

similar porosity.

QB 10% (mg IgG/mL medium)

40 -

30

20 1

Protein A Protein A . . . .
Protein A Protein A Protein A Protein A
85 um 75 um 85 um 85 um 50 ym 60 um
DIt OP7I2A R Z4/40] =7| 20| 452 S = (EZ AT S0{R| 2| Q0 40| 2247t
A2 Z 2 210] HIsl 135 22| 7t 7HsBILICH(E 1). EE5F H|O| A OHE S A 729}
50, =2 222 g2 s AUsHLL A™ 2)

T T
25 3

Residence time (min)

[12! 2] MabSelectl| =2 2 Zs 22
At flow velocities of 500 cm/h and with an optimal packed bed

T 1
3.5 4

height of 20 cm, the dynamic binding capacity of MabSelect is

typically 30 mg polyclonal antibody/mL medium (residence time:

2.4min).



MabSelect Xtra e

MabSelect Xtra = 2|12 LA} 21 A1} 7| 2 A0 X, 2|2tE A& S 2| A O] A 20| 2|5l, MabSelect EC} 2 =2 AT 22S
Al A S LT} (MabSelectCi{H| 130%, 12l 3)

MabSelect SuRe o

MabSelect SuRe = MabSelect 2| 11

Dynamic binding capacity-10% (mg polyclonal higG/mL)

Polyclonal higG

607
507
40
307
[12 3] MabSelect} MabSelect Xtra2| S 2 82|20
20 MabSelect Xtra Dynamic binding capacity for human IgG versus residence time.
MabSelect MabSelect Xtra produced 30% higher capacity.
10 T T T T T T T T T 1

Residence time (min)

£ RAIGHHM, 2| WES e AZI M2 Protein A 2|ZHES 7R 2| -ILICE

0
J

=2 pHOIM = 2HY2{07| h20], A Z T 7HH0|HA 22242l NaOH Off of et M E = 7S LICh

Dynamic binding capacity at 10% breakthrough (polyclonal higG) [%]

100 '—’—“\
80
60
15 min contact time with 0.1 M NaOH/cycle
(control recombinant protein A medium) [112! 4] MabSelect SuRe 2r2t2| M| LIA
407 —— 60 min contact time with 0.1 M NaOH/cycle MabSelect SuRe can withstand 0.1 M NaOH for 15 to 60 min contact time over 120
15 min contact time with 0.5 M NaOH/cycle cycles without significant loss of capacity. When the concentration is increased to
20 ' 0.5 M NaOH, MabSelect SuRe can withstand more than 50 cycles at 15 min contact
—— 15 min contact time with 0.1 M NaOH/cycle time per cycle.
0 T T T T T T
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Cycles
Treatment with 6 M GuHCI
40 min 3 hours
12l 5= Hl| QU0 A 300 & ZA|5H3|%IS Resin after 300 cycles
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£ 6230 243 2 20| 28l YgLCL 225
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= [ ] A
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NaOH 2 21212| K| %3t Z2QIE|, MH0| 02 =2 40 min 3 hours

o
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MabSelect SuRe LX

MabSelect SuRe LX = MabSelect SuRe 2| &Zf2| LS Q2 £, 2|7tE U= 2 =A| AR5 2|2IQIL|CHL 22 Ql5}, 2| AT A
EIUE ZH 222X, MabSelect 2L} O F =2 2 E2 B2 4 ASLCHEHIZXHA EFR 6 min 0f| 60 mg/ml, 212 6)

70 A
60 -
50 A
40 A
30 A

20 1 —— MabSelect SuRe LX [12! 6] MabSelect SuRe LX2} MabSelect SuRe2| Z gl 22k}

10 4 MabSelect SuRe HRHA EFY H|
MabSelect SuRe LX provides significantly higher dynamic binding
capacity than MabSelect SuRe at longer residence times.

DBC, 10% breakthrough (mg/mL)

0 2 4 6 8 10
Residence time (min)

MabSelect SuRe pcc o

MabSelect SuRe pcc= 22AF 21 40| 50 ym 2 211, MabSelect SuRe LX2} H| W5l 22 2| A|HA EIQIoZ =2 ASHS HdE 4
Q&L RS A EFY 2.4 min O] 60 mg/ml, 212! 7) Protein A 2|Z2tE9| 2tZH2| LjA2 MabSelect SuRe & MabSelect SuRe LX2}
SLYL|CE ¢4 A2 0E 20| O] Z2| A 0| H0f| AFE S 4~ s LT

80
70
60
50
40

30

[12! 7] MabSelect SuRe pcc2} MabSelect SuRe LX2| S Z g2k H|u
DBC at 10% breakthrough (Qb10) for a human polyclonal IgG antibody
(hlgG) as a function of residence time.

20 +

Qy;0 (Mg hlgG/mL medium)

~@— MabSelect SuRe LX
—l— MabSelect SuRe pcc

T T 1
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MabSelect PrismA o

2017 H MZ=2 2|2l MabSelect PrismA 7t 221 &10f| £ 7}+=|A}&L|Ct.

1858 1978 1988 1996 2001 2005 2011 2015 2017
Protein A Protein A Protein A rProtein A MabSelect MabSelect MabSelect MabSelect MabSelect
El¥l Sepharose Sepharose Sepharose SuRe SuRe LX SuRe pcc PrismA
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MabSelect PrismA 2 =2 AMAM Sl E 1211 S04 Q1 M| A (Sanitization)O| 7+=6F 2| 2L CT.

OF7t2A H|O|A DHE A Al Protein A 2|7HE ¥Z 0| /48 Z3HA|Z] 40| MabSelect PrismA I L|CH 2| S 7F2| 2] A S22t H| s,
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2ot 2o = S2¢gete 4~ U0, BIO| 2 E0] ofet 2 2| AT S HAAE = UABLIC
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- 70 1 ~60g/L MabSelect SuRe LX o 70
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(L RE WS : 56-4100-44)
UFP-300-C-MMO1A

MidGee Cartridge, 500 kD, 0.5 mm lumen
(+ ZEBS : 56-4100-52)
UFP-500-C-MMO1A

MidGee Cartridge, 750 kD, 0.5 mm lumen
UFP-750-C-MMO1A

Gl 9 T

ULTA A2 2
+ 21Z OfTL, BYS, ME AHES EY|
- AYMBR X2 JH5E CIAT EY

ULTA Disk SG 0.2 pm 50 Of
DMP-5G92-470

Agstr] 283 4 AsUct

AKTA avant AKTApilot™
PreDictor™ AxiChrom
platform columns

II A (=]
T2 M|A 7|

AKTAready  AKTAprocess™
AxiChrom
columns
ReadyToProcess™
columns
HZE 2L

17
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Ql%%lilioilfff%ﬂl*glﬂ%ql

AL

2=

=01 SY|E=

(Oligonucleotide) g4

DNA, RNA 22| 155722 2E|= 215 B4 23|

AKTA oligopilot plus 10/ 100
« 22| 1 %320|E| = CHZ S0l Agtst
1 pmol~9 mmol 27| Y

* Flow-through reactor @410j| 2|5t amidine At 2,

| H2FS AHAIZ

« O0|Cl 8AUS &SHA|H M| &4 E 2

+ 1Q/0Q MEE (8M)

» FDA 21 CFR Part 11 CHEA

AKTA oligopilot plus 10

DNA 2 RNA 22| 1% 23 2E|C A8

Primer Support

« DNA 2/ RNA S0 223} 2|21,

« 2% 242 DNA 350 umol/g, RNA 300 pmol/g

- D24 8Hoz 7|2 A F0f bl g-ol Zal=
H 0| = 24

* 1umol~750 mmol O] 2| Z & ‘At A2 U0Y A
AROI7E AS

A=Y 8 |AIZ2E
Primer Support 5G dA 350 1 mmol 28996425
Primer Support 5G dC 350 1 mmol 28996426
Primer Support 5G dG 350 1 mmol 28996427
Primer Support 5G ribo A 300 1 mmol 28996440
Primer Support 5G ribo C 300 1 mmol 28996441
Primer Support 5G ribo G 300 1 mmol 28996442
Primer Support 5G ribo U 300 1 mmol 28996443
Primer Support 5G T 300 1 mmol 29014619
Primer Support 5G T 350 1 mmol 28996428
Primer Support 5G Unylinker 350 | 1 mmol 28996429

S BAL AMEME AHSS, (ZY TRl 2=
HSYLICL Y T BAZL Bl A2 1 AR N S 2[4 ZY HRIE

= AIZ0 AFE5t U= CHE2 QI A|F LS L7HELIC.

F=Y|E|IE

S A(reverse) A2 0LE 12HT| 2|2l
SOURCE 15RPC
SOURCE 30RPC
152 0

T4 34 E2(0{0] O/3 DY FUSH Y2HR BHBIH 2 MO
FOILF, A137H210] L7} ARUME ABE 2 2Io1Tt )
pHOIIA| 3201 12117} 7531 £l 9 LICk 2 25pH lofe
2719/ 7|2 37/ S, 2252 2E|E0 WHBoR

2595370, NER MEQME BSHO2 IS CH
nEp)riol2z M7t R A2 = '.*E'EP-L‘7|01I o5t

H|E0|3 S2{0| g, A7|d MEOME 3|+E0] 5L Ct
> 109 |0 X|
SOURCE 30RPC

o2 D& I20pE 24T 27l
SOURCE 15Q
SOURCE 30Q

=2 7| st et
" AE 15um |
ESOURCE Q Z &

A o =
s erRig 42

™ o

> 78 | 0| A|

094 42 0|2 DB A20IETH HY

RSOURCE Q

<o
IT

Q

=

O‘:'I-Eﬂ

24
Z|of 28 EF: 25 mg/mi &)

rlo rlo

oo op
o J

> 79T

S
>

1AS oA reverse) A20LE 21| 22

RSOURCE RPC

+ 712 AJO| 27} 27| 20| 22 L BLE 012 F 4
U, DEH

« S 22 DEAE O SEA LYY HY &
27| TS0 82 |20t ALE 3, MBS ZIMAIAE
£2] 71550| Hat5l 2| %2

 RAEIDI DI R B2l B vl

20| 9f

=20 ElﬂolEi pH 1~1272| OtH 2 O 2 Al & 4
A1, NaOHZ EMZ0I MAE 7ts

7| 2ol T Za HIof

II

Back pressure’f O
s 40z
> 109 H[O] 2|




A

Ol2 net AZ0rE 21| 2|3 2 A Hollow fiber cross flow cartridge

Capto Q ImpRes MidGee
+ NFL ZHO|M S Sepharose HP 2t S5t « 52 MIZE 3|4, B o] 1}, Hiol2{ A HA|
=2l 587ty « KTA flux s F 85104, 30~200 ml 2= 242
c SYUE T2 EA 50 AH Y Aol 7ts
FHHY. + lure lock &2 2 20| 2Httat
* prepacked 2 S S| & XU SO HETT
aat == ° - Q& 22)0|2 Y 7H5(1 kD H[2))
TEO
> 66 T[0|2| MidGee Cartridge, 1 kD,
0.5 mm lumen
UFP-1-C-MMO1

MidGee Cartridge, 3 kD, 0.5 mm lumen
UFP-3-C-MMO1A

dead-end Z/E{
ULTA A|2| 2

+ S B Of 1, MIZ HAHEO| US

(n ]
=]

el

F A MBS HoIB 4 Y CIATERY

T MT

ULTA Disk SG 0.2 pm 500
DMP-5G92-470

A AEH
EELTaEPIES-|
- o AHZ O : ME O3}, AiH| £2t 2
AKTA pure 25/150 HE Ol 83 Otk YAl 22t 55,
o MZ 2{2|2F: 100~2,000 ml
- ZAIRPEE A2 AR 97 2o T o
”*;-J ;I_;;Zfo?\f;_l:é i7|f o %I-A|OI2 B8t HOILE hollow fiber Ol = CHS
S AT T US - 2453} 75 B2h: H|olH 2t 7|2 7. 8UF Y
- 23 S5 3| 00 B AH, AS|A e
910| 2H0J3t 4 9lS FE LI LY Vs
HA H=2 T Mo
+ 9 FPLC~AKTAdesignOf| A 22 L8125 AKTAfluxs 29
A &5t0f, Hatgle ot AS Zﬂg—

HL|C}

2§ - Y n&HE HiPrep 2
iPrep 26/10 Desalting

S 1smITIRI| MBS B 2 U2 LY It

* prepacked ZZ 0|22 7HHEH

2F WAL 10t

HiPrep 26/10 Desalting 17508701

=21
AHXI {| 22 4= 2488 6| A5H= Biacore *IEIZE UEID St HAO| HFS S22 M, it o okF 0| 2
2S5t Y= *f31|7f°'*l—llif A= rE2 of e t

% Biacore HH S22 2 YR (SPRIS AL SHEAI &5 28 22| YL Tt

SHAL 9_| th%0| k||£0-|| Eil%}h _i_?_}% H A o||_-_|_
= She UMES9| 0|0 | 013_'5_\/‘&_
NIZQ} Z5H510], 0o 2 S0{7b= 2742 T akstD AlcH=

2
>
10
Q
e
o
212

2 5Al LI C}. DeltaVision

E
OMXSRZ, 2| &1} Ho| S st A7|9] HEZ (Endosome) O| 22015 AlA|7to 2 2rzbst Al =2 (Endosome)&

CIOIEE ZsiTHAIL..

o E=c=2(of

AFAME TS > 11610| 2]
2352 slol5IC) SPREZIZH A5 28 A 2|
=ed= R Biacore T200

Each major division = 1 micrometer

Z2goc:

3D-SIM
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20

O{II|L|E|(Affinity)

3 20 12{m]

A| A 2|21 = [0 =

Protein A0j|

Skl 213440| &Lt

HmZ =2

™

(Full size)

Protein GOj|
Z13}do| =t

Fragment
A

&5t Aot

%z
o
AN
ootz
o1
e 2
%zt

£Q
olo

N
10
re
-+
Jo
i)

Kklight chainS
m3fsict

Alight chaing
m3H3ict

0x

=
Th
ok

kJ
[Th]
o
or
Ju

5|

=2ls3

kl
or

Z}7|(Magnetic)2
ZHHSHA|

A[144EH

2448

MabSelect PrismA

MabSelect SuRe LX

MabSelect SuRe

MabSelect SuRe pcc

MabSelect Xtra

MabSelect

nProtein A Sepharose
Fast Flow

rProtein A Sepharose
Fast Flow

Protein A Sepharose
High Performance

Protein A Mag Sepharose
Protein A Mag Sepharose Xtra

Protein G Sepharose
4 Fast Flow

Protein G Sepharose
High Performance

Protein G Mag Sepharose
Protein G Mag Sepharose Xtra

Capto L

KappaSelect

LambdaFabSelect



O{O|L|E| A 20IE24L|

Ei 1A A 2f| 2 HdEdvto|=

=H - —_ ="

Strep-tag |l
chay
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22

ol wst

= I]|-E ] EH]I|
21|21 Ml 7 j0]|=

27| ZA

4% Tio| 22|, 53, Hyst

& [ (S )

=

A
[=]
S Sl : of 2tk / H| O 1}

S EA

ISot 2 53
(Z - °f 0|2 met7))

s 2253 194
(OJoFE A7 - L SHE A

ge 2ol 5

T T

(AL AO[ ZHEH

H
i
Ao
A
olr
J
na
K
0
»

Sepharose Big Beads (Q or SP)

Capto™ (Q, S, DEAE)

Sepharose XL (Q or SP)

Sepharose Fast Flow
(Q, SP, DEAE, CM, ANX)

uoinjosay

Capto ImpRes (Q or SP)
Capto S ImpAct

Sepharose High Performance
(QorSP)

SOURCE 30 (Q orS)

SOURCE 15 (Q orS)

MonoBeads (Q or S)

MiniBeads (Q)

a



of

I'k)

13t 320} D)0 2|2l Mel 7jo|E

[ S

Capto(Butyl, Octyl, Phenyl)

27) YA
Mgo| tie| 22, 52, okxal

el : Of 2t 22 / H| O 2}

Sepharose Fast Flow
(Butyl, Octyl, Phenyl)

uoiynjosay

Al

| %‘i‘% 1-" 7-| Capto ImpRes (Butyl, Phenyl)

1.*2'7“" A

A
o

2k
o~

Sepharose High Performance
(Butyl, Phenyl)

SOURCE 15 -
(Phenyl, Ether, Isopropyl) -+
5\ o\
o o 0 a® \\(\\‘%\5\ >

O\ N

C)‘?\O &(,\O\N E‘Q\O \0\N Qe(&o ‘\0( 5\‘(’\0 \

¢ ¢ o¥° ¢0° \A\?;(\ 2e® W e 6?2 \\5\)‘0

0(98 052 (3 o2 ((\Q (3 Q?‘e Oc.)e \\(\\%
\(\3( \ <O e \ o o° \(\3‘ (\\)\\ R o° \\((\ \\’6( Q \)\
5589 oo& (DQQ\(\ \)\c)eQ PR \ O & eQ 09\06 \& o 0%0’0) \)\Se‘? S e
) 20 o Q‘(\e(\ 2 N Q‘(\e(\ % RN e a0t

Increasing hydrophobicity
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Aoz
3 20L& 2Hm| 24| &I
Metzjol=

(0.1~600 kDa)

(1~5,000 kDa)

23]
L=y

i 22k A
(1~5,000,000 kDa)

& - BT et

Superdex
SO ALE-

200
75

Peptide
102 M, (appox.)

~N

[il Thyroglobulin (M 669 000)
Ferritin (M 440 000)
Aldolase (M 158 000)

|71 Albumin (M .67 000)
Ovalbumin (M 43 000)

[l Chymotrypsinogen A (M 25 000)
Ribonuclease A (M 13 700)
[E Cytochrome C (M, 12 500)
[E1 Aprotinin (M 6500)

Gastrin | (M 2126)
Substance P (M, 1348)
(Gly) 6 (M, 260)

(Gly) 3 (M, 189)

Gly (M, 75)

r

Superose

SYAILH
SIAD
=228

et
BT
ro
Bl

10° 10°

M (appox.)

Superose 12

~N
[l Thyroglobulin (M 669 000)
Ferritin (Mr 440 000)

Aldolase (M 158 000)

Albumin (M 67 000)

Ovalbumin (M 43 000)

[5 Chymotrypsinogen A (M 25 000)
Ribonuclease A (M, 13 700)

Superose6

Ve
Sephacryl

AHEY ALH
2t 22 EA|

[ Thyroglobulin (M 669 000)
Ferritin (M 440 000)

[Ell Aldolase (M 158 000)

71 Albumin (M .67 000)

& Ovalbumin (M .43 000)

[ Chymotrypsinogen A (M 25 000)
Ribonuclease A (M 13 700)

S-300

$-200

S-100
10° 10° 10° M (appox.)
\ J
( )
Sephadex
NaCl
EE}%-‘ BSA
BT D3
0 10 20 30 40 50 Time (s)

\_ J




b
oY
Az
ﬁ
Az
J

fim)
oY
Hr
ﬂ

1= =
EE e I

in}
oY
At
ﬁ

o 22

A2 et =

BELO|C / 222}

HELO|=

222} ChH

L_\E.%El

HENO|IE

A 22¢

w2UEE

Superdex 30 Increase

Superdex 75 Increase

Superdex 200 Increase

Superdex 30 prep grade

Superdex 75 prep grade

Superdex 200 prep grade

Superose 6 Increase

Superose 12

Superose 6 prep grade

Superose 12 prep grade

Sephacryl S-100 HR

Sephacryl S-200 HR

Sephacryl S-300 HR

Sephacryl S-400 HR

Sephacryl S-500 HR

Sephacryl S-1000 SF

Sephadex G-10
Sephadex G-25 SF
Sephadex G-25 F
Sephadex G-25 M

Sephadex G-50 F

10?

10% 1

A
Jlok
0E

o

4o

[
4 105

o
=

r
> |

Iy

X

107

108

HA| 2t
ol
ol

(LI

Al
Al SHA
Al SHA
Al SHA

{ LI

A

Da

Resolution
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prepacked Z42d 00 @EEEEEERETS

\(. )

HiTrap HiScreen
32 0tE2|m| gied 2|2l Syringe, Peristaltic pump| | method 22 ZZAM|A
so 320l 00 || ol 2%
A A=) AFR317)
Zhis
o{Im|L|E| Sepharose 4B v
Sepharose High Performance (HP) v v
Sepharose Fast Flow (FF) v v
MabSelect v v
Capto v 4
Etod Sephadex v (£1.5mil1)
AFO| = HHA| 7 Superdex, Superdex Increase
2l of 2} Superose, Superose 6 Increase
Superdex Prep Grade
Sephacryl
o|=2 gk Sepharose HP, Sepharose FF
Capto, Capto ImpRes v v
Capto S ImpAct
MonoBeads
MiniBeads
SOURCE 15
L2 AT 28 SOURCE 15
Sepharose HP, Sepharose FF v
Capto, Capto ImpRes v v
o ENGI=, Capto, Capto ImpRes v v
3z
AKTA pure AKTA avant
ArE7ts 8t AKTA start AKTA pure 150
AZ0E 2T A|AE AKTAxpress AKTApurifier 1002
AKTAprime plus AKTAexplorer 1003
AKTApurifier2
AKTAexplorer3
AKTAfplc4

G AN AN U\ J

1. Sample volume 5. HiPrep 26/60 can be used but is not optimal
2. AKTApurifier has been discontinued and replaced by AKTA pure 6. AKTAmicro has been discontinued and replaced by AKTA pure 25 with
3. AKTAexplorer has been discontinued and replaced by AKTA avant 7. microgram-scale purification flow path

4. AKTAFPLC has been discontinued and replaced by AKTA pure 25



HiPrep HiLoad RESOURCE Tricorn (GL/PE) Precision columns
AU YOl ZhEt 1Fe|s8e= Yoot s82=2 253, 078 s 0|3 FA|, 24
ALO[Z Hi{A| AFO[ 2 Bi{A| Al&ot EA|
A Z0FEefn]| A A=Z0tEDefT] FA|
v
v (£15ml1)
v v
v v
v
v
v
v v
v v
v v
v
v
v v
(XK) (GL)
AKTA pure AKTA pure AKTA pure AKTA pure 25
AKTA start5 AKTA avant AKTAmicro6 AKTAxpress AKTA pure 25
AKTA avant AKTAxpress AKTApurifier 102 AKTAmicro6 AKTAmicro6
AKTAxpress AKTAprime plus AKTAexplorer 103 AKTApurifier 102 AKTApurifier 102
AKTAprime plus AKTApurifier2 AKTAfplc4 AKTAexplorer 103 AKTAexplorer 103
AKTApurifier2 AKTAexplorer3 AKTAfplc4
AKTAexplorer3 AKTAfplc4
AKTAfplc4 9 L U L )

27



G

PAN

[HiTrap ) @pinTrap ) fMuItiTrap )
4 \ )
EELTSED 22! Syinge2 AFB31| || RAR2I7IZ ABS || A7) Ee vacuum
upy Zhms Dj2 M=o A32]Y || 2 A8 high-
E LIS throughput 232|'d
U 27 7
o{m|L|E| Sepharose 4B v v
Sepharose HP v v
Sepharose FF v v
MabSelect v
Capto v
Mag Sepharose
= Sephadex v (£1.5ml1) v’ (2130 pl1) v’ (£130pl1)
0|2 w2k Sepharose HP, Sepharose FF v
Capto, Capto ImpRes v
Capto S ImpAct v
ALMAS 2R Sepharose HP, Sepharose FF v
Capto, Capto ImpRes v
HE|2E Capto, Capto ImpRes v
3y 4
(empty MicroSpin
columns)

\_

1.Sample volume

T2 MA 7HEE

28

PreDictor

S|Z =T 4 Z2|0| &l 2 A Q| Disposable 96 Well
filter plate® L|C}. 2t €= goopL= EH

ST IA20EeHO] 2f|2I0] 2} &of 02|

S0 AS L L Z20|E= ot 72

R Z2 52 2RI0| SO U=

EfOl A1,

1240 470 E A Z ot AESLICE E2[S2|A
ZO)0|M e B, 128 HEE0| 2

A
ol
ot
ofi
o=
T
[
-

PreDictor RoboColumn

A2 ZH| 8 prepackedZd 2 IL|C}. PreDictor2LCY,

A=0tE:HT| 240 2H e JE=E 22U HEIH Vs L

S 2| 2E2 50,200, 600pL M| 7+A| EHYO| AGLICE 7t
EtO|YS HE + W HE0, 257 S A A8ste A2

A% AZ YL

ReadyToProcess Columns

ReadyToProcess Columns prepacked
oY A2 0D ZH YL CE BtE
A 4+ UAEE, 0|2 45 B/t Y &+
(Sanitization) 2{ 2| NS L|Ct 2BHA|
Of| & == At 0fl CHBISEZ | 2I3H, S5t 4™ &
4Z Y Al S OIS UL Y2l 8FS
ARZSH| H20f M2of| 22|z 1 s T

=Y T USHCEL



\ J

\_

[GraviTrap ) [MiniTrap [MidiTrap ) [PD-10 Desalting ) fMag Sepharose )
7|78 AESHA| Y= 7|17+ ABSHA| %= 7|7E ALESHA| = 7|17E AESHA| = OIIHE ¥R E
oS0t e S0t e 1S5t tHen 2 S0t ten AtEet At FA Y
UG A UAG A ol A ol B
v
v’ (20.5ml1) v’ (£1.0ml1) v (£2.5ml1)
v v
(empty PD-10 columns) (empty PD-10 columns)

J

Order made prepacked column

Custom Columns

=20 % -
s
—
EUEUCE A Y gS 1
£32|dS ste 20l 24

) RESOURCE Z & AL24AF F9|
AYFOR ST FS

0] 22| &4

e B0l MY
| Z ZH0f| prepackedstOq
Al= 20|Lt 96 00|32 HCHO|

Ch. =St prepacked 2 RHS A S 520, (

A=Y

22 £ F20i| tistiMe PSR FsUeh

oo

ZY MgAlol= =

o

WO R S ZYAIL.
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30

ojmie| a4l zx X new )

MabSelect PrismA e

c 222 A 2oFE A =& Protein AR

cHE AU eE2Z 24 A8 EHDBC) 80g/L ., 27| HA|
He|lgds HS S/

|2 HEBEC =2 222 Y= oo, 224 MY 2
dd7ts

MabSelect PrismA= 222 S| O|UE A Z 2O 2 A2
7iiehst Protein A OJIL|L|E| 2f| RIYLICE 4HY =2 SSUE
TZ2 NaOHE O| &5t 224401 M|H0| 7S Ch
AFOE
o
ZOESIA Matrix Highly cross-linked agarose
CETIEEE 60 m
2|7te Alkaline stabilized Protein A-derived (E. coli)
epoxy
80 mg human IgG/mL resin at 6 min
2|7t A residence time
SH Agg2eF 65 mg human IgG /mL resin at 4 min
residence time
300 cm/h (Packed in an AxiChrom™ 300
orzd OA E A column with 30 cmi.d. at 20 cm bed height,
so T e using buffers with the same viscosity as
water at 20°C.)
pH 2FEH (371, AFZAl) 3-12
pH FEH (TH2], MIZAl) 2-14

MabSelect PrismA
~80g/L

70 ~60g/L MabSelect SuRe LX

(mg/mL)
>
2

0
@
3

MabSelect SuRe
~50g/L

DBC,Q,,

0 2 4 6 8 10
Residence time (min)

MabSelect PrismA2| DBC (GAl 7|2 XS 1} H| 1)
GAF 7|2 M2t H| W8l CHEXH 22 DBCE &F4tA|, 80 mg human IgG / mi
resin (residence time 6 min)& Zt&LICt

90 MabSelect PrismA

%)

80

o

70
60
50
MabSelect SuRe LX
40

30

Remaining relative DBC (Q

20

1 25 50 00 125 150
Cycle

1.0 M NaOHZ 1527t ZX|(1H) MHS BHE3HS [f DBC Bigt
MabSelect PrismA= 150 AFO| 2 M| A S AA|SHE0|| = 90% O|AtC| DBCE

AU

MabSelect o RSF
22 5tz i
. E::E% SHA|| 0| 2FE A| Z-& rProtein Aﬂilljj ‘I‘T %;E
= o =
» DB 2 100001/ OJ4 BN %22 /5 CHBR 22l E = | ==
o« MAFAF QUS| NREAHE I MabSelect 25 ml 17519901
- ° N C HEIO 2| AL B MabSelect 200 ml 17519902
DAY ES ol HESA 2ot 2[7HE Z2EE 2| Aot & MabSelect L 17519903
= — MabSelect 5L 17519904
255} clp LHA
- St CIP U MabSelect 0L 17519906
MabSelect, BnOH * 5L 17519921
L DL 22 513 CH2F A R0 2 JHELE| Al 25t MabSelect, BnOH * 0L 17519922
MabS_GIeCt'_ =2 3 U EHES He = H2 PreDictor MabSelect Isotherm 474 28943283
Protein A O{IL|L|E| 24| RIILCE A A 1EHAH|0f| A 34 PreDictor MabSelect, 6 47y 28925820
IOIEQ| N4 2 2|7} 7Hs &L PreDictor MabSelect, 20 pl 474 28925821
PreDictor MabSelect, 50 pl 474 28925822
PreDictor RoboColumn MabSelect, 50yl 8 7l 28986202
Column: XK 16/40 (16 mm i.d., 20 cm bed height) PreDictor RoboColumn MabSelect, 200ul 8 7l 28986106
Sample: Clarified feed conc., Tmg MAb/mL 96-well array plate for PreDictor RoboColumn 174 28986242
Sample load: 24 mg IgG/mL medium HiTrap MabSelect 5 7fx1 ml 28408253
Buffer A: 20 mM NaH,PO,, 0.15 M NaCl, pH 7.2 HiTrap MabSelect 170xsml | 28408255
Buffer B: 0.1 M Na,-citrate, pH 3.6 HiTrap MabSelect 57lixaml | 28408256
Mobile phase velocity: 500 cm/h HiScreen MabSelect 1X4.7 ml 28926973
RTP MabSelect 2.5L NS 174 28941522
RTP MabSelect 10L NS 174 28941523
mAU RTP MabSelect 1L NS 174 28951128
—— UV1_280nm * 2= ZOHO| 20 HIZ L2 HZYLICH
3000 -
M OF
—— Fractions AI- o
2000 A ojE2IA highly cross-linked agarose
H e B Y24 85 um
2|7te recombinant Protein A (E. coli)
R T epoxy
1000 <
SA Agt g 30 mg human IgG/mL medium at 2.4 min residence time
o] oA = up to 500 cm/h, < 0.2 MPa, BPG 300, bed height
H= 0T/ |\ o 20 cm
f Flowthrough \ Eljate ‘ ‘/\L Waste
0 ! : pH 2F A (371, AL AD | 3-10
0 500 1000 1500 mL pH OFAAL (E47], MZA]) 3-12




Ofm|L|E| S| A

MabSelect Xtra e

« B3 E A 2|FE H|RE rProtein A 2|2

CEUHS 2IIA7] PRE BO S A 82 A
(MabSelect CHH| 130%)

« A2 SZ0|| AHESH= Hi 2| (batch) =8 HAA
HI DAEE ZIAA|Z

<Ak HME A2 IS

ek

A,

=)

cA

oot
sl

LS A LE 2 20| STHof Tat 22| Al I’ S
YA SYol| B2 2AI7H LYFLICH MabSelect Xtras 12
ZAISS SHZSH7| I JHEE A YLIC A2 Y22 &
= AMO|Z, 22tE Yo AT 2 YO ol5l, =2 4 2E
8= 2dstiaHot

DBC at 10% breakthrough
(mg higG/ml gel)

80
70
60
50
T R

30 P
Lo —— MabSelect Xtra

20 R
‘ ---- MabSelect

104/,

0 T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Residence time (min)

Relation between dynamic binding capacity and residence time for MabSelect
Xtra.Dynamic binding capacity is defined as mg human polyclonal IgG bound
per ml medium at the point where the concentration of higG in the column
effluent reaches a value of 10% of the concentration in the sample. Sample
concentration: 1.1 mg higG/ml.

RSF

zeye

A= = IEHS
MabSelect Xtra 200 ml 17526902
MabSelect Xtra 25ml 17526907
MabSelect Xtra 1L 17526903
MabSelect Xtra 5L 17526904
MabSelect Xtra 0L 17526905
PreDictor MabSelect Xtra Isotherm 474 28943285
PreDictor MabSelect Xtra, 6 pl 4 7l 28943275
PreDictor MabSelect Xtra, 20 pl 474 28943276
PreDictor MabSelect Xtra, 50 pl 494 28943277
PreDictor RoboColumn MabSelect Xtra 50pl 8 7l 28986204
PreDictor RoboColumn MabSelect Xtra 200ul 8 7l 28986108
96-well array plate for PreDictor RoboColumn 174 28986242
HiTrap MabSelect Xtra 5 7lx1 ml 28408258
HiTrap MabSelect Xtra 1 75 ml 28408260
HiTrap MabSelect Xtra 5 7lx5 ml 28408261
HiScreen MabSelect Xtra 1x4.7 ml 28926976
RTP MabSelect Xtra 20L NS 174 29097172
A
ZojEZIA highly cross-linked agarose
o g3 75 um
2|2t recombinant Protein A (E. coli)
elte At Uy epoxy

residence time

IEEEER o
of L A8AD | 3-10

| HIEAD | 2-12

40 mg human IgG/mL medium at 2.4 min

up to 300 cm/h, < 0.2 MPa, BPG 300, bed height

31



32

Ofm|L|E| S| A

MabSelect SuRe e

o 2UZI2| LM O 2 2| Z &St Protein AS 2|72EE0| AFR

* NaOHE AHSE 4 0], U2 HIE22 &30 MY 7ts
0

MabSelect SuRe= AHAF AU MO RTE BEZEA|Z| 7] &I5H
JHEE A A8 A 20tE0 O] 2| JIJL(CE 27t EE
ezre| LS 2Rt AR Protein AQL|CE =& pH

A/ EE 7HA| 12 QUOf, {{H|EO0|HA 222 NaOHZ M| 2{e

iUt

NS~

80

60

15 min contact time with 0.1 M NaOH/cycle
40 4 ™ 60 min contact time with 0.1 M NaOH/cycle
4 15 min contact time with 0.5 M NaOH/cycle
15 min contact time with 0.1 M NaOH/cycle (MabSelect)

20 + v 15 min contact time with 0.1 M

T T T T T T T T T T 1
0O 20 40 60 80 100 120 140 160 180 200 220

No. of CIP cycles

DBC at 10% breakthrough (polyclonal higG) [%]

Dynamic binding capacity of MabSelect SuRe and MabSelect for polyclonal
human IgG after CIP with 0.1-0.5 M NaOH for up to 200 cycles.

4.0 *
8
x —>
c
S 3.6- . 2
5 = /\
2 MabSelect SuRe 2 0|25} , |2 Z2 3
o AHo|e Bl WA 2515 Y| 27ioz 82
L 3.2+ + & & QUELICH £, 82 pH HRAE &7
20 27 ZEZ A & 4 A&UT
2.8 T 1
MabSelect MabSelect SuRe

Scatter plot showing the distribution of elution, pH of various human antibodies
and Fc fusion proteins on MabSelect and MabSelect SuRe. Reprint from
Biotechnol. Bioeng. (1), with courtesy of Amgen.

RSF

F g4

Al = z Ic s
MabSelect SuRe 25ml 17543801
MabSelect SuRe 200 ml 17543802
MabSelect SuRe 1L 17543803
MabSelect SuRe 5L 17543804
MabSelect SuRe 0L 17543805
MabSelect SuRe, BnOH 5L 17543821
MabSelect SuRe, BnOH 0L 17543822
PreDictor MabSelect SuRe Isotherm 494 28943284
PreDictor MabSelect SuRe, 6 pl 474 28925823
PreDictor MabSelect SuRe, 20 pl 474 28925824
PreDictor MabSelect SuRe, 50 pl 474 28925825
PreDictor RoboColumn MabSelect SuRe 50yl 871 28986203
PreDictor RoboColumn MabSelect SuRe,200ul 8 7l 28986107
PreDictor RoboColumn MabSelect SuRe, 600 pL 8 7l 29093969
96-well array plate for PreDictor RoboColumn 174 28986242
HiTrap MabSelect SuRe 1 7§x1 ml 29049104
HiTrap MabSelect SuRe 5 7lx1 ml 11003493
HiTrap MabSelect SuRe 1 75 ml 11003494
HiTrap MabSelect SuRe 5 7l{x5 ml 11003495
HiScreen MabSelect SuRe 1X4.7 ml 28926977
RTP MabSelect SuRe 1 L 124 28951110
RTP MabSelect SuRe 2.5 L 174 28901717
RTP MabSelect SuRe 5L 174 29145980
RTP MabSelect SuRe 10 L 174 28901718
A
ZIOEZIA highly cross-linked agarose
Ha Yzt 2d 85 um
2|7t alkali-stabilized Protein A-derived (E. coli)
2Zt= Zeh Y epoxy

AEY (@71 ALEAD

kel

I I
2

ox

48 (S MZAD

35 mg human IgG/mL medium at 2.4 min

residence time

up to 500 cm/h, < 0.2 MPa, BPG300, bed height

20cm

3-12

3-13

0.1-0.5 M NaOH
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MabSelect SuRe LX

« MabSelect SuRe E3(2Zt2| LAY L2, 2T 222

& (UP)
- WE A|ZH6EOR 3 28 82 60mg/mL 2
DY BE3E SYS BRHOR HH

ME Ui 7|2 SAlo| e 22 ol-;(ﬂ

=04 &L Ct MabSelect SuRe LX= 11855 ?D HE eg84o=z

U 4 UES 28 BYS S HUAIZL ML 28

—r =
Protein AQIL|C}. MabSelect SuReE ZZE! 222 LHA 9|
A Z & Protein AZ 2|7tE2 MENGIY, =2 Z T 22k 0t

OtLI2t 45t MAME 2H2

1 QM&LICH

—— Human IgG

- N w N al (2] ~
o o o o o o o o
s s s s L | s

DBC, 10% breakthrough (mg/ml)

—— Monoclonal IgG1

4 6 8 10
Residence time (min)

o
N

Dynamic binding capacity increases as a function of residence time.

B MabSelect SuRe LX B MabSelect SuRe

N w S [ (2] ~
o o o o o o
L L L L L L

DBC, 10% breakthrough (mg/ml)
o

o
4

MAb1 MAb2 MAb3 MAb4 MAb5 MAb6

MAb 7

RSF

z23E

Al = =% Ic s
MabSelect SuRe LX 25ml 17547401
MabSelect SuRe LX 200 ml 17547402
MabSelect SuRe LX 1L 17547403
MabSelect SuRe LX 5L 17547404
MabSelect SuRe LX 0L 17547405
PreDictor MabSelect SuRe LX, 6 pl 474 17547430
PreDictor MabSelect SuRe LX, 20 pl 474 17547431
PreDictor MabSelect SuRe LX, 50 pl 474 17547432
96-well array plate for PreDictor RoboColumn 124 28986242
PreDictor RoboColumn MabSelect SuRe LX, 200 pl 8 7l 28997440
PreDictor RoboColumn MabSelect SuRe LX, 600 pl 8 7l 28997451
HiScreen MabSelect SuRe LX 1X4.7 ml 17547415
RTP MabSelect SuRe LX 1L 174 29026927
RTP MabSelect SuRe LX 5L 174 29145983
RTP MabSelect SuRe LX 10L 174 29172004
RTP MabSelect SuRe LX 20 L 174 29172006
A
diojEZIA highly cross-linked agarose
B U2 85 um
2|7t alkali-stabilized Protein A-derived (E. coli)
2|ZtE 2 g g epoxy
£ 25 82 ESSESnZZTi?;gG/mL medium at 6.0 min
of2{ o4 E4 up to 500 cm/h, < 0.2 MPa, BPG300, bed height

20cm

pH QHEd (A71. AL Al | 3-12
pH QHE (71 MIEAD | 2-13
CIPOHY S 0.1-0.5 M NaOH
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MabSelect SuRe pcc

BL2E I 2|%FF A2 & rProtein A 2|2
Y AU 24202 A Y EH609/L2 HY
DA G 27| HE ATHLR A Ots
« 7|2 MabSelect SuRe2l S210| =2 AZIZ| LIS ER

MabSelect SuRe pcc= MabSelect SuRe LX2} H| 151, 40%

o Y& AIZIo2 S 2B B2 609/LS ABFIABLICE
7|22| MabSelect SuRe 2} S2I0| =2 2ZIZ| LIAS ER 6}...
UASUHCL AL A20LE02HT] O F2|A[0| 0| = A S &

UAEHCE

[com] [ RsF |

Z23E

H = o3 I RS
MabSelect SuRe pcc 25 ml 17549101
MabSelect SuRe pcc 200 ml 17549102
MabSelect SuRe pcc 1L 17549103
MabSelect SuRe pcc 5L 17543804
MabSelect SuRe pcc 10L 17549105

ALY

ZojE2IA highly cross-linked agarose

BI Y2 A 50 pm

2|Z2tE alkali-stabilized Protein A-derived (E. coli)
elte At Uy epoxy

60 mg human IgG/mL medium at 2.4 min

residence time

= 250 cm/h. <0.3 MPa AxiChrom 1000 column,

bed height 20 cm
3-12
2-13.7

0.1-0.5 M NaOH

o000
AKTA pcc 75 - HICH 22 RQ0| A 2200 241 2712 2/Cf 245 THs
c D2MANERE A2 AHUNA 2D YOl IHs
o Z=%1 AKTA design@| S24Z 21, UNICORN A EQ|0{2
ohAatm Z2H8 4 9IS
AKTA pcce periodic counter-current A20E 12O S
0|8%t A& A20tE 2| Z2| YL 2[4t #22
A 20tEefn] 2f2lS z|tst 0| 8 4= UG LICE HFEH
(perfusion) B} 2&+5H0] 0| 26tH B QUL E] A| Z7HR| ECt
2 Al 22l = AS LT
ArS
IN(YES 860x710x660 mm (WxDxH : A|AEl 23])
= 119kg (Al2E 24)
FEHARE B A2 HO) 0.01~75 ml/min
o HYIME HI, A A B 0~2MPa (290 psi)
=& 2z FHHE 3mlix 40 71 *, 5 mIx407H *, 8 mI x 24 71 *, 15 mI x 15 7, 50 m| x 6 7§ A| &
24,489, 96% M4 E2{0|E+
235l 2fz| E2{|0]| 50 ml x 55 tube *, 250 ml X 18 bottle *
UVZ= 84 (U9-M 2 U9-L) U9-M U9-L
ohzh e 304 SA| £2190~700 nm, 1 nm O}C} 280 nm
N4 174 37H
Linearity {+2% (2 AUTIZ|) {+5% (2 AUTIA|)
242 20| 2mm (0.5mm, 10 mme= SM) 2mm (0.4 mm,5mme M)
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rProtein A Sepharose Fast Flow e RSF
* 2| HA|E rProtein A 2|2 EX-pT
TT o
=2 EQ |A‘|
izl Of I3} 1.5~26 2 23 S|4 12 e
7| 22| Protein A0j| H|3H| 1.5~28 =2 4 §0
= = =87 e rProtein A Sepharose Fast Flow 5ml 17127901
SISEA O A
° Ql-%' - ‘—l- oo rProtein A Sepharose Fwast Flow 25 ml 17127902
« DFEOM 2HE| 7t rProtein A Sepharose Fast Flow 200 ml 17127903
rProtein A Sepharose Fast Flow 1L 17127904
= . = = ==
A2 e Protein AS 2[7HE2 Bt O LIE| 2| RIQLICE 2| Z8f rProtein A Sepharose Fast Flow 5L 17127905
in A= i el g=ks) SEADNHIEQ|H ASH
Protein A= Protein AO”H =T |_| O—‘l ETEJ‘" Hl = Ol =1 rProtein A Sepharose Fast Flow 0L 17127906
[ezKe: Nl H ASt A y = &1 (el
I M ZE FH XE ALl R E A LICE rProtein A GraviTrap 10x1ml | 28985254
rProtein A/Protein G GraviTrap ™' 10x1 ml 28985256
AI_Q': HiTrap rProtein A FF 100 71 ml 28946489
o
HiTrap rProtein A FF 571 ml 17507901
A ojESIA highly cross-linked 4% agarose
42 912t 2124 HiTrap rProtein A FF 2 711 ml 17507902
I z 60-165 pm
es e e . HiTrap rProtein A FF 17ix5ml | 17508001
2|tE recombinant Protein A (E. coli)
HiTrap rProtein A FF 5 7lx5 ml 17508002
2|7+E A b ST
ln=gged —— Ab Buffer Kit * 2 17| 28903059
SH A Y >30 mg human IgG/mL medium
*1 EZL2 220|196 A L, AE ENHS 2 4 9l= 3| HA| ZEE2 2 rProtein A Sepharose
ol & ENM 159_250 Emitlins< @1 WP, XK SO celimm ase Fast Flow, Protein G Sepharose 4 Fast F|0w7|-i§£_| A =it
height 25 cm *2 S| AA|2 B 7| EZ, 10xZE HIH (50ml), 10xE & HI{(15ml), 23} HIY (25m) S
watoin UsLch
pH 2t (F7], AFEAD | 2-9
pH 2FEH (H2], MIEAD | 2-11

mp Protein A Sepharose Fast Flow e

oo

7 S= el

7t

ru

12k
t

F2i| ZA|8 rProtein A 2|
=222 AH8stR

o
JtE CHE A (multipoint ligand attachment)0f| 2|5t

545t OFA M 245}
cUEY &

NECELEE
st ef2leict,

Ch 28tsin

[=Kul|
o

Protein AO|| A &E0I

o
=
X2 AQ|5tn
0| A DjE2IAQ

A

Q7| 20 2|2t

>

otoe

LS —

2ZHEAZ -

|-‘— Oﬂlod-)|.

dAH s34

= &5t Protein AS 2|HE2
Sepharose 4 Fast Flow0j|
S F 2SN

RSF
zEyE
Al = zg | 2t

rmp Protein A Sepharose Fast Flow 5ml 17513801
rmp Protein A Sepharose Fwast Flow 25 ml 17513802
rmp Protein A Sepharose Fast Flow 200 ml 17513803
rmp Protein A Sepharose Fast Flow 1L 17513804
rmp Protein A Sepharose Fast Flow 5L 17513805

highly cross-linked 4% agarose

60-165 pm

recombinant Protein A (E. coli)

reductive amination (C}ZZgH

>22 mg human IgG/mL medium at 3 min

residence time

150-250 cm/h,< 0.1 MPa, XK 50/60 column, bed

height 25 cm
3-10
2-11
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nProtein A Sepharose 4 Fast Flowe RSF
« 3| A8 rProtein A 2|2 =0 4
&2 2. 194 B2 TE ©
M= S == R s e N | —
= = Ic s
« LAl AFQIEE] AHAF ARQIZIZ| CHE
AT |ZFE S 2A LT TS nProtein A Sepharose 4 Fast Flow 5ml 17528001
. . . _ nProtein A Sepharose 4 Fast Flow 200 ml 17528002
nProtein A Sepharose Fast Flow= Protein A7} CNBri0{| 2|3} \Protein A Sepharose 4 Fast Flow o5 17528004
Sepharose 4 Fast Flow0{| ZgHEl 2| 21 L|C}. Protein A orotein A Seon A Fact 1 " 17525003
nProtein epharose as! ow
Staphylococcus aureus HO|F Bj¥oHO 2 HE| 22| &l 1gG(2 o A Senn J ot F oL 175268005
— = nProtein epharose 4 Fast Flow
B21)QF AEet 4 Q= 2212k 42,0002] THHZIQILICE I9G2| Fe . Stortor Pack * 1 HE 17600235
= - mmunoprecipitation Starter Pac| =
FHo| 45t £0|4 2letdS LIEHHLICE preci

2[ZtETH T Btel U0 HY Ao ArE Y T 2|2t =

0+ AT 4 QB LICH

Protein A Sepharose High Performance

.
ol

F2| AL rProtein A 2| |
FYSHEBio = A|F MEd Vts

0!

m

* 1. 22 ChElal == . 5|48 WY 7| EQIL|C}. 10xBinding/Washing

Buffer (TBS)

5mlx2, 10XElution buffer(crosslink) 3ml, 1xElution buffer(classic) 20ml,
10XCrosslink solution A 4 ml, 10xCrosslink solution B TmIx2A| EQ/L|C}.

2AYAD2EZ2 ALY ZR0= EE DMP LU Urea?t LRF

* 2. | FHE HIH 7| EZ 10x 2 T H{IH(50ml), 10x& & H{H(15ml), S} H I

(25ml)2 Zatstn Q&L

* nProtein A Sepharose 4 Fast Flow: 2 ml, Protein G Sepharose 4 Fast Flow: 2 mIA|EQ]L|C}.

A

AojEea
BE U2t 23

1=

2|

7 _—
2tE &

highly cross-linked 4% agarose

90 pm

native Protein A (Staphylococcus aureus)
CNBr (CHEZE)

35 mg human IgG/mL medium

150-250 cm/h,<0.1 MPa, XK 50/60 column,bed
height 25 cm

3-9
2-10

A=

32 ICHE

Protein A HP SpinTrap

Protein A/G HP SpinTrap Buffer Kit* 1

16 2 28903132
16 3|2 28913567

Protein AHP MultiTrap (96 well) 494 28903133

HiTrap Protein A HP
HiTrap Protein AHP
HiTrap Protein AHP
HiTrap Protein AHP
HiTrap Protein A HP
Ab Buffer Kit *2

178x1ml | 29048576
528x1ml | 17040201
27x1ml | 17040203
178x5ml | 17040301
578x5ml | 17040303

19|E 28903059

ALY

ZIDjEZIA highly cross-linked 6% agarose
BF Y24 34um

2|7t native Protein A

2[2te Ze Y NHS

2t s 3 mg protein A/mL medium
Astg2f > 20 mg human IgG/mL medium

3-9
2-9
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Protein A Mag Sepharose e
- A Y. 2 U2 oM Ol(Assay 2A)S F 2 =40
HSe 4 Us 272 228 A HIE

« H{X|(batch) &1
227} 7t

- 32AY3 B2E220/8510/ 23 LMAS 58302
3l

« HOj A& R}7| 2h(MagRack 6 EE= MagRack Maxi) 0| 2], EFA}
H=Z9| A47| ei(1.5mI HFE )0 = A2 7ts

tE|usH My 28 2 ol 280 1, ek

ZzE23w

A = =z IS
Protein A Mag Sepharose 1x500 pl 28944006
Protein A Mag Sepharose 4Xx500 pl 28951378
MagRack 6 174 28948964
MagRack Maxi 174 28986441

A8 2 H|EQIL|C} 2H(MagRack 6 &= MagRack Maxi) =
0|85t 2o7| 20| YA Z2/0)| ofe ZIMEL EAH e
A E 3l 4 AEG LT

o
ALY
Mag Sepharose A‘”E %_}! % L_LI' ;é EOHA-I EZ—{ HOjERIA E:thy.chssllinked agartf)se (Sepharose 4 Fast
TS BICE ZHEksY £2l517| Sl T, pel 2e o) nluding masnetie
= - =t A QU 2IA 37-100
244 HIEQLICEL BX|Z Z8HAIZ] Mag Sepharose 217 24 il i
ajzie i i
(MagRack 6 EE.= MagRack Maxi)S 0|23l 2.27| I 20| Al 'j— native Protein A
= ElO'” ol i:, FEE'- A|71| J__'_Eol EZ‘I Eftﬂ'!;é._l g S——,_l_/'\_g Zsrazf >8 mg human IgG/mL medium
- ES S{ELOH
20, HA A0 E O Ao A dS dgAZ = EEE"S'“”V R 20 %222
ULk ®
Mag SepharoseZ == A|7| 2HE-2 MALDI-ToF2} LC-MS2}
22 A 24 01Z2|A|0|40] 0|8 4= UE LT Protein A
9} 3|2 malst= 32A 3 D2ERS o|85l02 22
MIO|| &t EQIS oF 22 CHEHZIS 5 82O 2 5|48 4
USLICEL B E ARZEC 7|22 1142 H| = e 25p1(=212
HIE & 5p)0| 22, 500uITi7| A 2 202] 2| 4= UG LICh
Protein A Mag Sepharose Xtra e
. 3| HA|L 2 HIE ==
- — F=de
« AR YA Y AT 2|0 AEs A A& Atd BlE A= e Sc Hs
= (=] =7
« B Bl ws MY =28 2 2480l =1, ek 227t Protein A Mag Sepharose Xtra 2x1 ml 28967056
L=
7 |-3 °='I- Protein A Mag Sepharose Xtra 5X1 ml 28967062
o AE 27| EH(MagRack 6= MagRack Maxi) 0]2], EfA} Protein A Mag Sepharose Xtra (HHI{ 2 £)*" 1THE 72AS0106
Z‘H%QJ Z|'7| EH“ smEE ‘g')O“E }\l"g' 7|'% Protein A/G Mag Sepharose Xtra (H{I{ 2 5) 2 1ME 72AS0108
E| Q‘ﬁ H-lIH <Ab Buffer K|t>9‘|- @6}01 tHIH 7\-”}-94 Protein A/G Mag Sepharose Xtra NE
H|_'|71§%° PAE (BT & 2}7| 24 25 *3 TME | 72As0109
_ B MagRack 6 174 28948964
Protein A Mag Sepharose Xtrae CHSH M ESZ0| M F25tigG MagRack Maxi 194 28986441
2 JHH 5 nl N2 22|, AAIE 4 A fEtE ol-x
= 1o |' I_I_—l—'é' LY I '” =T M}” H '” Ab Buffer Kit ** 17| 28903059

#1. Protein A Mag Sepharose Xtra (28967062 ) 2} Ab Buffer Kit (28903059 ) M| EQIL|C}.

%2, Protein A Mag Sepharose Xtra (28967056 ) 2} Protein G Mag Sepharose Xtra (28967066 ) 2}

Ab Buffer Kit (28903059 ) M| EQIL|C}

#3. Protein A Mag Sepharose Xtra (28967056 ) 2} Protein G Mag Sepharose Xtra (28967066 2}

Ab Buffer Kit (28903059 ) 2} MagRack6 (28948964 ) M| EQIL|CL.

*4. 3| ZH 8 HIY 7| EZ 10xZ2E HIH (50ml), 10x& & HIH(15ml), S3t HIH (25m)E
ZEketn &L

highly crosslinked spherical agarose
(Sepharose) including magnetite
37-100 pm

native Protein A

agt gk > 27 mg human IgG/mL medium

A

=

10%52{2|

37
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Protein G Sepharose 4 Fast Flow e RSF
« S| FAH|E Protein G 2|21 EX=T]
« AL #{ 196G M2 SefA0] 28 £0|4d == —
A = =3 IEYS
° 7Ed%‘='|‘ 'gaok 18mg human IgG/mI Protein G Sepharose 4 Fast Flow 5ml 17061801
* Protein A2} AEl5tA| Ot 196G A0 58 Protein G Sepharose 4 Fast Flow 25 ml 17061802
Protein G Sepharose 4 Fast Flow 200 ml 17061805
Protein G= M2 2& R =5 722l 19G2] Fc S0 Protein G Sepharose 4 Fast Flow 1L 17061806
£0|2 o= ZGHgiL|Ct. Protein G Sepharose 4 Fast Flow2| Protein G Sepharose 4 Fast Flow 5L 17061804
U 8= AHEEH 1gGo| 22|, A E=AHAH 222 Protein G GraviTrap 10x1ml | 28985255
§>|'i-||9,| 75']“ Dil qu %E"iﬂﬂ EI‘E|‘°:,| Ll I:l" C'-%F% %’4_?_ IgGE rProtein A/Protein G GraviTrap 10X1 ml 28985256
Protein AL} Protein GOf| 'Lt 2512 ZRFELICE Protein A0 Immunoprecipitation Starter Pack * 1HE 17600235

ol =2 M| ZEoHA| g2 196E #ee ER0ll= Protein
GOM Q| A7t 2t Ql F27t AZ LI

# nProtein A Sepharose 4 Fast Flow: 2 ml, Protein G Sepharose 4 Fast Flow: 2 mIA|EQIL|C}.

At

A ojE2IA highly cross-linked 4% agarose

o Yzt 2g 90 um

= = Recombinant Protein G (E. coli)

2tE 5 2 mg protein G/mL medium

S A8 18 mg human IgG/mL resin

2i2iE 2wy CNBr

ofe o E4 (ljzlsuem??;‘rei;( ;Z%;Ztszosccn;:hsOJ MPa, XK 50/60
pH QHYd (B7], AFEAl) | 3-9

pH QHE M (H7] MZAD | 2-10

Protein G Sepharose High Performance e

* &4 ZH|E Protein G 2|2 EX-P
- Chorst Eoo| M ES e Jts —= ~
A= = It S
* Protein GS 7tul = =2 6% Of/t2 24 Zi(Sepharose HP)Of| Protein G HP SpinTrap 16 22 28903134
175' ;|-3|_|' E“ X‘—l Protein A/G HP SpinTrap Buffer Kit 16 3|2 28913567
Ab SpinTrap 50x100pl | 28408347
Ab Buffer Kit *' 17|1E 28903059
Protein G HP MultiTrap (96 well) 474 28903135
A o HiTrap Protein G HP 1 21 ml 29048581
ZofjE2IA highly cross-linked 6% agarose HiTrap Protein G HP 5 7lx1 ml 17040401
B Uz 21H 34 um HiTrap Protein G HP 2 711 ml 17040403
2|7t native protein A HiTrap Protein G HP 1745 ml 17040501
2|7t 2t ape NHS HiTrap Protein G HP 5 71{x5 ml 17040503
2t = 3 mg protein A/mL medium MADbTrap Kit(203|& BT 2 &) *2 17|1E 17112801
=X 25 2 >20 mg human IgG/mL medium ;%;;;S‘ SQEETM IS S0 AT (omi 101 IS, ZSHEH 2om S
pH CH-d (EH7], MIEA]) | 2-10
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Protein G Mag Sepharose e

. 2 U2 M0l S E H2 240 A8+ Us

u

o |y HE% B ra

1> Hu

« 20} 28 2}7| 2i(MagRack 6 == MagRack Maxi) 0| 2|, EFA}
HE 27| 2(1.5ml S E )0|= AR Its

ZEHE

A = =z IS
Protein G Mag Sepharose 1x500 pl 28944008
Protein G Mag Sepharose 4x500 pl 28951379
Protein G Mag Sepharose 5ml 28977176
MagRack 6 174 28948964
MagRack Maxi 124 28986441

Mag Sepharose'= M| 5294 S CH2l M4Z ol 224 At

Ed-l:l_l-!;é!% El:l' |7_|-|:_|-3|.7.|| _E_a 3|.7| _or|3|.| 7HI:£5|_|' ﬁo_:! imljol"g' ;(|.ch A OjE2|A highly.crossllinked agargse (Sepharose 4 Fast

HIZ QLI 31412 ZBHAIZ] Mag Sepharose 27| 2 (MagRack Flow) ineluding magnetite

6 = MagRack Maxi}2 0|83 2.2 4 Q7| T 20l @ia) ajo =% 8443 377100 m

Ol YHECE A e 0| B ChAS BlaE 4 9l py CITE Protein @

UUD B o B0l LS BAAIZ & USUC ae 8y 213 mg human gG/mL medium

Mag Sepharose0f| & A|7] 4422 MALDI-ToF2} LC-MS2} ZH2 sefels= 20 %= 22|

A2k 24 012 2/70|440] 0] 8 4= UELICY. Protein G2}

AYE S ARA YA D2EZS 0|22 M, 85

MEO| A EUS Y250, B2 UL ERHOR B4

AU

HIZ AFB O] |22 1B HIE BEY 25 (-2 HlE 2

502, 500 I 7 [ | 2 202] X 2|gh 4= AS LT

Protein G Mag Sepharose Xtra

- A dAIE Atd Bl E L

L ATHD FA| U A321 0] HBS BH A A bl 5 T

¢ _;'1:% 724%'; %Eg Protein G Mag Sepharose Xtra 2x1 ml 28967066

° HHil t’1:14_'—" |:||ﬂ|_8|-021 }‘1|7c">| 2= Dil §—|-/|\— i%OI =0, 08 Protein G Mag Sepharose Xtra 5%1 ml 28967070
=27t 7ts Protein G Mag Sepharose Xtra (E{T{ 245) 1ME 72AS0107

« HO AE 27| EJ."(MagRack £ = MagRack Maxi)0| 2|, EFA} Protein A/G Mag Sepharose Xtra (H{I{ 2452 * 2 1HE 72AS0108
AHEZ0| 27| 2H(1.5mI FE )0 AR 7ts Protein A/G Mag Sepharose Xtra (H{TH & 27| 24 1HIE 72A50109

« 2| 0| A H{TH <Ab Buffer Kit>2} A 2 815104 BT & 20 R B
HAH2S 2A MagRack 6 17l 28948964

MagRack Maxi 174 28986441
Protein A Mag Sepharose Xtra— Ct5t MEZ0|M 215t gG Ab Buffer Kit** 17|E 28903059

£ HHEH| 1T e 2 22, FAIE 4 UA JHLE A
A& At B =L CE 27| 24(MagRack 6 L= MagRack
Maxi)2 0| 85t0] 227| IiZ 0l &4 22[0f 2|5t I 2T £

T gHE 8l = AgH

*1 Protein A Mag Sepharose Xtra (28967062)2} Ab Buffer Kit (28903059)2| MEQIL|Ct

%2 Protein A Mag Sepharose Xtra (28967056 ) 2} Protein G Mag Sepharose Xtra ( 28967066), Ab
Buffer Kit (28903059) 2| M| EQIL|C}.

%3 Protein A Mag Sepharose Xtra (28967056 ) 2} Protein G Mag Sepharose Xtra (28967066), Ab
Buffer Kit (28903059), MagRack6 (28948964)2| M| EQIL|C}.

*4 B2 HA & I 7| EZ 10xZ & T (50ml), 10x& & HIH(15mI), S} B (25mN)E
ZEketn Q&L c

Al.ot

o

2 gjEaIA highly crosslinked agarose (Sepharose 4 Fast
- Flow) including magnetite

WF Y2 33 37-100 ym

2|7te Protein G

A% 22 >27 mg human IgG/mL medium

E I =] 10%=2{2|
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Ofm|L|E| S| A

IgSelect o

IgSelect= A2 L2 £2{2| human IgGE ZA|5t7| {lalf 29ot=

[com] [ RsF |

OfI|LIE[ 2 ZILIC O] A F2 AtE 19GO|

£0[20]|11 19G30]| = ZF5t7 | W20l MabSelect2 22 protein A7t 13 & CHE O{T|LIE| 2|/ S EAFILICE

—

F23e A%
A E m3k IE”HS A ojEZIA highly cross-linked agarose
Igselect 25ml 28411301 A Uz 2E 75 uym
Igselect 200 ml 28411302 2j7tE 1fl kD recombinant protein produced in S. cerevisiae.
Igselect 1L 28411303 Binds to Fc fragments of all human IgG subclasses.
2ZtE g Y NHS

GammaBind G Sepharose

g 22T el 2

« GammaBind G Sepharose= & A& 22,0002 A Z¢& Protein GE Sepharose 4B0|| Z2¢&t

. AFEAD

2 7
HEY (21 MEAD

>17 mg/mL at 2.4 min residence time

>600 cm/hina 1 m column with 20 cm bed height
at 0.3 MPa

2-11
1-13

(=]

X0 2 (o] 5
T a8 At
A E m3k IEHS A ojEZIA 4% agarose
GammaBind G Sepharose 5mil 17088501 T U 2E 90 um
GammaBind G Sepharose 25 ml 17088502 2|2t GammaBind G, Type 2
GammaBind G Sepharose 250 ml 17088504
e 5= 3 mg/mL drained medium
GammaBind G Sepharose 1L 17088506
Jt= ASHHH I
GammaBind G Sepharose 5L 17088507 clUE 2 Y cyanogen bromide method
= " 18 mg human IgG/mL drained medium
* The binding capacity was estimated under the following conditions: Binding buffer: 0.01 M %%\‘ .724%" ‘g'_'_éF 6 mg mouse |gG/mL drained medium
phosphate sodium buffer, 0.15 M NaCl, 0.01 M EDTA pH 7.0 Elution buffer: 0.5 M acetic acid pH 3.0. 9 9
ohA| 24 0.008 MPa (0.08 bar, 0.9 psi)
pH QHEE (B71 ARBALD | 2-11
pH tE - (H7], MIEAD | 1-13
GammaBind Plus Sepharose ¢
A =2 M 2R
« GammaBind G Plus Sepharose= &2 15,0002| 2| Z & Protein G& SepharoseCL-6B0j| 2 &

2 84 S40H240|7} AsLCh

A

« GammaBind G Plus Sepharose2t= 2 &1 2 R4
ZEHE
H = mak ICHS
GammaBind Plus Sepharose 5ml 17088601
GammaBind Plus Sepharose 25 ml 17088602
GammaBind Plus Sepharose 500 ml 17088604

AnjEaia
B2 YA

27t

o
Ry
In
ol
H

2
pH 2HE-E (Z7], ALEAl)
H O

—
HYE (21 MEAD

6% agarose
90 ym

Recombinant GammaBind G, Type 3

malimide linkage
3 mg/mL medium

35 mg human IlgG/mL medium
7 mg mouse IgG/mL medium

0.015 MPa
3-9
2-9



Ofm|L|E| Z21HE S| HA|

CaptolL RSF
-Iclight chaing ZESH 84 Z2L10IS HAI MBEUCE  Eogg
_ TT o
o 2|2 & Protein LO| 2|ZtEZ AL _
= = IEH”S
« 2HM0 L H|O|A O I A oA 22| 7=
| 01t B0 HEHAZ, ARd Hel 7ts Capto L 5ml 17547806
o . . . o _ . Capto L 25 ml 17547801
Capto L2 k-light chain2} =2 ZISHd 2 7121 2|2 & Protein L ContoL 200 mI 17547802
_ apto m
S 22IC 2 B 2AYLICt schv, SOl BH(Dabs)S B e
—_ - apto
A Zef1HE HA0 0|8 4= USLICH 2[ZH=F H|0]& Canto L oL 17547804
apto
DHE 2{A0f CHY Z8HE 4 /7| W20]|, LieHE40] 245101 °
Capto L 0L 17547805
2|7H= =47t & LOfLER| e LICH °
PreDictor Capto L, 6 pl 494 17547830
PreDictor Capto L, 20 pl 474 17547831
Column: HiTrap ProteinL PreDictor Capto L, 50 pl 47} 17547832
Sample: 2 mg Fab/mL medium, polyclonal
mouse IgG Fab fragment (Jackson PreDictor Robocolumn, 200 pl 8 7l 29003420
ImmunoResearch laboratories) )
Binding buffer: PBS, pH 7.4 PreDictor Robocolumn, 600 pl 8 7l 29003421
Wash buffer: 0.025 M sodium citrate + 96-well array plate for PreDictor RoboColumn 174 28986242
0.025 M sodium phosphate, pH 7.4
Elution buffer: 0.025 M sodium citrate + HiTrap Protein L 17Hx1 ml 29048665
0.025 M sodium phosphate, pH 2.3 . . 3
Flow rate loading: ~ 0.25 mL/min (residence time 4 min) HiTrap Protein L 5711 ml 17547851
HiTrap Protein L 5 7l{x5 ml 17547855
1200 - Mouse lambda 10 HiTrap Protein L 1 7Hx5 ml 17547815
1000 - «—— light chain Mouse kappa HiScreen Capto L 1x4.7 ml 17547814
light chain 8 RTP Capto L 5L NS 174 29146142
> 800 A l RTP Capto L 2.5L NS 174 29015989
<
S L6 RTP Capto L 10L NS 1 74 29015990
€ 600 T
c o
o
3 -4 oF
< 400 4
A
200 4 L2 Ao EZIA highly cross-linked agarose
2|2t Recombinant Protein L (E. coli)
0-5 T T T T 0 fie)
oIzt RIAH
0 5 10 15 20 mL W A2 2E 85 um

25 mg human Fab/mL medium at 4 min
residence time

500 cm/h in column with 20 cm bed height at <
0.2 MPa

pH Rt (B7| AL8Al) | 2-10
15 mM NaOH
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Ojm|L|E| maj s aH| HA|

KappaSelect o

ol

* k-light chaing XL gt

F 221 E HA|of| ArEELCh
.7|-A—|0| |O-|I_|-H-||O|A C

o o
EA2 NRE | VtsFL L

£ 0

k-light chain2t =2 2ISHd S 712 22T CHHAZ 2[7tE2
St 24| IR LIC}. scFv(single chain fragment variable), =0 Q!
3+i1|(Dabs)g = 2 A Zet1HE HA0| 0|8 &

UE '—ICF 2|7EQt OHE=IA ALO|2| ATH[O| M(spacenZ2A] 71

AFE0l 27|12 EYSHY, 24 2Alete| ZEE &EA g€ &
UG LICP

[com] [ RsF |

XL

Al = =% Ic s
KappaSelect 25 ml 17545801
KappaSelect 200 ml 17545802
KappaSelect 1L 17545803
KappaSelect 5L 17545804
RTP KappaSelect 20L NS 124 29106344
At
A ojlEzIA highly cross-linked high-flow agarose

75 pm

Recombinant protein (Mr 13 000), produced in S.

2|Zte cerevisiae, with affinity for the constant domain of
the immunoglobulin kappa light chain
of2{ o4 £ >600 cm/h. at <0.3 MPain a 1 m column with 20
cm bed height
pH tEE (H7] ALEAD [ 3-10
pH CHEE (T, MEAD | 2-12
LambdaFabSelect e [com] [ RsF |
+ \-light chainE &5t §t4| T2t 1HE ZHA|0f A2 E L Ct EX-P
TT o
2A0 LI |0 E2lAZ 194 22| 7k=sHUC
- Z440| Fof Lk H[0| A BEZ AR, DR% 2| FH5ELIC = FETI ey
=t LambdaFabSelect 25 ml 17548201
\-light chainZ} &2 ZISHY S 711 22§ Tl S 2|7tE=2
= | = Ho =t3 LambdaFabSelect 200 ml 17548202
°F E1I1|‘.’:.'-I C}. scFv, =02 & 4| (Dabs)s & 52 A L bdaFabSelect " 17548208
ambdaFabSelec
ZEt1UE SH0f 018 4 UG 2=t ESA LambdaFabSelect 5L 17545804
= ambpaara elec
AtO |9| 34 ”Oi U AE9 /7|8 =50, 34 2412t
HES 24 B 4 UL,
AFQF
o
Al | i -li iah-
Column: 0.4 mL LambdaFabSelect packed in a Tricorn 5/20 AOHEAL highly cross-linked high-flow agarose
columnSample: 6 mL homogenated and clarified E. coli lysate spiked oA QIz} 21 75 um
with 1.1 mg/mL human Fab lambda = E
Loading flow rate: 0.1 mL/min (4 min residence time) recombinant protein (Mr 13 000), produced in S.
Elmgmgt?uffffer: ?gg p’\|'/|| 7.4 cate, oH 3.2 2|72te cerevisiae, that binds to constant region of Fab
ution buffer: mM acetate, pH 3. ) .
CIP: 120 mM phosphoric acid, 167 mM acetic acid, pH 1.5 lambda light chain
Flow rate: 0.4 mL/min o2y 94 £y >600 cm/h at < 0.3 MPa in a 1 m column with 20
o cm bed height
91 pH OFAA (@71, AFRAD | 3-10
0 pH OFAA (7], MBAD [ 2-12
—~ 3.5
=}
<
c 3.0+
c
S 25
5 i
[0
S 20
©
o
s 1.5
w
o]
< 10
0.5 cip
0 Loading Wash Elution Regeneration

O 2 4 6 8 10 12 14 16 18 20
Volume (mL)




Ofm|L|E| Z21HE S| HA|

IgM Purification High Performance

« R 3E igMe| =20 ZHHSH HA| 7Hs

- BH2 SAFUN DEE YA U

o A% 22F: 5mglgM/mi |2l

D22 IgM HHE HiTrap ZILICH 28 T 2 Z 320t
SE 5 0] IgMe} IgY 25 FA|7t 7+s LT IgM CHEE

ZA |0l = HiTrap IgY Purification HPZ} 2 &H§HL|Ct.

HYS Tt ME HIYH 2 O A 404 IgM A1 E
HAY 2R 196 A2t P H=20| SAl0f HAHIE ER7t
Q&L Ct 13 BR0{|= CHA| St H HiTrap Protein AHP 22
HiTrap Protein G HP ZZ{0f| IgGE A|Hst 20| 2 ZHS A2
N ZHYUCELESE DEE0l igM A7 RSt 3R=

= 242 2 2|0]| HiLoad Superdex 200 pg Z&S9| 2 o{ 2
EELELEN PIEEE SN

Sample: 45 ml of egg yolk extract (corresponding to 1/4 of an
egg yolk) containing a-Hb IgY, filtered through a
0.45 pm filter

Column: HiTrap IgY Purification HP 5 ml

Binding buffer: 20 mM sodium phosphate buffer,
0.5 M potassium sulfate, pH 7.5
20 mM sodium phosphate buffer, pH 7.5

20 mM sodium phosphate buffer, 30% isopropanol,

Elution buffer:
Cleaning buffer:

pH 7.5
Flow rate: 5 ml/min
mAU mS/cm
A280
Wﬁd—\\ a-Hb IgY
2000 - M) \\/
,}‘ ‘ Elution \ Cleaning — 80
/* | buffer \ buffer
|
J
1500 — : \ \\ 60
|
| | | |
| \ \\
1000 — | | \ — 40
I .
500 | A — 20
< |
\
| \
0 J ~ 0
\ \ \
0 50 100 150 ml

<0 24
T oE
A = =z IEBS
HiTrap IgM Purification HP 57Hx1 ml 17511001
Ok
A
ZoEZIA highly cross-linked high-flow agarose
B U2 75 um
2|7t 2-mercaptopyridine
2ZIE =S5 2 mg/mL medium
AgtaeF 5 mg human IgM/mL medium
pH HEd (&71) 3-11
CIP QHYH (E7]) 2-13
Lane 1: Low Molecular
M Markers
' Lane 2: Starting material,
egg yolk extract
gy —>
¢ Lane 3: Flowthrough pool
Lane 4: Eluted IgY
g; ggg Lane 5: Starting material,
45000 Egg yolk extract, dil. 4x
30000 Lane 6: Flowthrough pool,
20100 dil. 4%
14400 Lane 7: Eluted IgY, dil. 4x

1 2 3 4 5 6 7

SDS-PAGE of unreduced samples on PhastSystem, using PhastGel 4% to 15%,
Coomassie Blue staining.
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O{|L{E| His-tag THH HA

Ni Sepharose 6 Fast Flow e RSF
* His-tag THeH 2 3|8 2f| 2! EX-I
42 o1z} R A 2|2 HHZ|EH T} © I H 240l 2|4 TE o
° oﬁ' uZ|'—|090um E“LIEHHzllzlJ—l'gC EI:IO” —%lﬁ A= TR ICHS
O 0l (N2 A 2Eg| 20l =] Ol 224 CHIHRI SFA
* 5% 0|2 (Ni®) O] =0I3t7| tH20 S THd 2y Ni Sepharose 6 Fast Flow 5ml 17531806
AotE H2| -
Ni Sepharose 6 Fast Flow 25ml 17531801
* 40mg/mi 2|31 O|&fo| ATt & (43 kDa2| His-tag THEH2I0| HR) Ni Sepharose 6 Fast Flow 100 ml 17531802
* HiTrap HPO-||A-| ﬁ;-”OEl Ouio-” _7}_|7$|| Ni Sepharose 6 Fast Flow 500 ml 17531803
Ni Sepharose 6 Fast Flow 1L 17531804
Ni Sepharose 6 Fast Flow+ Hjz| ZA|& 2! HisTrap HPO{| A Ni Sepharose 6 Fast Flow 5L 17531805
A A Y Ao AEHSHNiZ pre-charged 2| RIQIL|CE 2|t E= His GraviTrap 10x1 ml 11003399
F47HAHQ| QO] CHFSH Sl A L VIESHAE AtEE 4 His GraviTrap Kit *! 1ME 28401351
Q& L|CE (M 71A| Od]: 5mM DDT, 20mM 2- Mercapto ethanol, His GraviTrap Starter Pack *2 14 72AS0084
8 M urea 7|E}) His MultiTrap FF (96 well) 494 28400990
HisTrap FF 5 7lx1 ml 17531901
A OF HisTrap FF 100 7Hx1 ml| 17531902
|' o HisTrap FF crude 1 74x1 ml 29048631
2 ojE2IA highly cross-linked high-flow agarose HisTrap FF crude 5 7lx1 ml 11000458
o Yzt 24 90 um HisTrap FF crude 100 7Hx1 mi| 11000459
=& 0|2 A28 22 15 umol Ni*/mL medium HisTrap FF crude 5 715 ml 17528601
) - 7
SAZGEE e 40 mg histidine-tagged protein/mL medium HisTrap FF crude 100 7Hx5 mi 17528602
HisTrap FF 5 7l{x5 ml 17525501
250-400 cm/h, )
of oa EM 0.1 MPa, XK 50/60 column, HisTrap FF 100 7{x5 ml 17525502
bed height 25 cm HiScreen Ni FF 17 28978244
pH OHY M (A7], AFBAl) | 3-12 HisPrep FF 16/10 194 28936551
pH QHY-S (T2, MEAD | 2-14 His Buffer Kit *3 17|E 11003400
*1. HisGraviTrap 2 x 1 ml 2} His Buffer Kit(11003400) M| EQIL|C}.
*2. His GraviTrap (11003399), His Buffer Kit (11003400), LabMate PD-10 Buffer reservoir (18321603 ) A EQIL|C}.
3.8 553 QIAF T, 2M 0|0|CHE 7| EQL|CE
Ni Sepharose High Performance e
* His-tag CHeH2 A& 221« CHISH 72 SHA|(DTT, Mercapto ethanol, urea S) Of| A O| 2 7ts
° _LI'% DE:'%I:II- 'g'ao': (40m9/m|) ° %‘i\_ OI% (N|2+)% %Fél'}” 7E:|§||'EIO-| 9/'&01 I_A7|- 7-|—Q'| 81% * Dynamic Binding Capacity (TH42 Z20f w2t ChE L C)

Ni Sepharose High Performance'= 1.5 7}11 OF7F2 A0 Ni2* 7} pre-charged &, His-tag THEHZ! 4|2 2| ZIQIL|C}. HiTrap Z 20|
& &[22 I Z 2= 8t HisTrap prepacked Z & & U L|Cf. Ni Sepharose 6 Fast Flow 2 CH Bt A2t 21 Z0| 2411(34pm) &=

[

D37 Y YL CHL Al AE S AFE T YA of AR

A% Z23E
ZOESA highly cross-linked 6% agarose A= =2 AC S
T QAR 2IA 34 pm Ni Sepharose High Performance 25 ml 17526801
2|7tE Ni2* Ni Sepharose High Performance 100 ml 17526802
2L 0|2 Zgt 22k 15 pmol/mL medium His SpinTrap 50 7l 28401353
SHZE Y > 40 mg (histidine)6-tagged protein/mL medium His SpinTrap Kit *" 1A 28932171
2|t Mes 300 cm/h His MultiTrap HP (96 well) 47l 28400989
FHHRS <150 cm/h HisTrap HP 17ix1ml | 29051021
pH OHR A (27|, AFZAD) | 3-12 HisTrap HP 5 741 ml 17524701
pH O (7], MAAD) | 2-14 HisTrap HP 100 7ix1 ml| 17524705
*1  His SpinTrap(28401353)2} His Buffer Kit(11003400) M| EQJL|C}. RISUGED P 1715 mi 17524801
%2 gHj 5= 24 BIT, 2M 0|0|CHE 7| EQJLCE HisTrap HP 5 7§x5 ml 17524802

HisTrap HP 100 7{x5 ml 17524805
His Buffer Kit *2 17|E 11003400




O{|L{E| His-tag THH HA

Ni Sepharose excel

Ni Sepharose excel2 7|& |21} H| w5t L|Z! O =(Ni*)0|
L5t Zel 2|21 YL|Ct 10mM EDTAS Z 35 BT 2 24
A|Zt Q17 H| 0| SF 2 0f| &=, His-tag THEH A Ao 532 H51X|
OFAL|C} His-tag CHEHZIS M|I 8O 2 2H|, g8l A|Z] 5,
Oftet BSOS 20| EX| 20| A12S10] HIHE D35t

=2
oD H7Fe 4 ek

ZEye

A= = IEHS
Ni Sepharose excel 25 ml 17371201
Ni Sepharose excel 100 ml 17371202
Ni Sepharose excel 500 ml 17371203
HisTrap excel 171 ml 29048586
HisTrap excel 5 7lx1 ml 17371205
HisTrap excel 5 71{x5 ml 17371206
His Buffer Kit * 17|1E 11003400

* g &5 2L BT, 2Mm O[0[CHE 7| EYLTE

highly cross-linked agarose, 6%

90 ym

Ni2

=10 mg (histidine)6-tagged protein/mL medium

600 cm/h

150 - 600 cm/h

3-12
2-14

His Mag Sepharose excel

* MES2 2 28|, ZHE His-tag T2 HAE A} Bl =(magnetic
beads)
« 27t YA Y AT 2['J0f| A TSt His-tag THERA YA E A HIE

+ B 2|0 ZLekEl 22| O| EA| Fk2 M2l s

His Mag Sepharose excel2 7|2 A|=2} H| w5t L|Z! 0|2
(N2 0| ZotAH| ZE 2|21 AtEote AHd HIEQLIC.
His-tag CHEHAS M Sfo 2 2H|, Y A[ZI & M E B =
Ol 5t S Z2| 0| EX| Rt o2el0| HIHE wetstz| ¢t
Aot = sUct
Z}7| 2i(MagRack 6 5= Magrack Maxi)2 O| 25| HEE 22 7|
20l ¥ F2[of ofst AMECH A Dol 54 TS
[ 4 A0, 0 ZAO| THE AL S A2 5
[GUCLRH IZ2EZS 0|88 42 AHEH 1mIZ 25
2 A2lg = AsHCch

O ol

fob 3
AT o

il

ZEHE

Al = =% =gk
His Mag Sepharose excel 2x1 ml 17371220
His Mag Sepharose excel 5x1 ml 17371221
His Mag Sepharose excel 10x1 ml 17371222
His Buffer Kit * 17|1E 11003400
MagRack 6 174 28948964
MagRack Maxi 174 28986441

*gHll &= 2L BT, 2M 0|0|CHE 7| EYLCL

S

At

o

A oE2lA highly cross-linked agarose
(Sepharose), including magnetite

QAL 2IA 37-100 ym

2|Z2tE Ni2*

30 - 42 ymol Ni?* /mL medium

=10 mg (histidine)6-tagged protein/mL medium

2-12
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O{|L{E| His-tag THH HA

His Mag Sepharose Ni ¢

L AR YA U AT 0| HEE Histag U B AN HE  RE AE
(magnetic beads) A= ) aC K
=22 EY His Mag Sepharose (5% &2{2]) 100 ml 29104065
o B |H I H| WS MH &8 2 3|4 E80| =10, 1&E 22| 715 His Mag Sepharose Ni 2x1 ml 28967388
« HO| A8 2}7| 2H(MagRack = MagRack Maxi)0| 2], EFA} 2| 22| His Mag Sepharose Ni 5x1 ml 28967390
At7| 2(1.5ml EE )0 A Vts His Mag Sepharose Ni 1ME 72AS0110
. . =1= His Mag Seph Ni (HTHZ L)1 THE 72AS0111
« 2| QIA H{TH <His Buffer Kit>Q} 2| R 3F510] HIY | Ro| ipj2e  HisMag Sepharose Ni (HIHE ) L
His Mag Sepharose Ni (H{TH & 2}7| 2 24 & )*2 124 28948964
aa
MagRack Maxi 174 28986441
. . = . i i+ *3 =
His Mag Sepharose Ni= CHZ? 50| 234 A7 His-tag His Buffer Kit 1P1= || TGt

%1 His Mag Sepharose Ni (28967390, 5 x 1mI)2} His Buffer Kit (11003400, 17| E) M| EQJL|C}.
#2  His Mag Sepharose Ni (28967390, 5 x 1ml)2} His Buffer Kit (11003400, 17| £), MagRack6
(28948964, 17§ HIEQLICE

*3 g == 24t B, 2M 0|0|CHE 7| EYL|TE

a2 ZHHSH| e~ 2 E2|5h| fIsh 7HEE His-
tag T YA E A1 BIEYLICH A}7| 2(MagRack 6 L£=
MagRack Maxi)S 0| &dfi H|2E 227|tiZ0f ¥4 &2(0f

=l = A A o SIASFA
oSt YHUEL g N 54 TUS 3j5eh 4+ U,

B - = AOE
O HAO U2 B LS FYNTBUC 22 neezg  ME _ ,
0|25 HS B{EFOH 1mI2 OF 55|5 2{2|5F A ol L|C} 2 pHE 2l A highly crosslinked agarose (Sepharose)
|o._ oT: 273 —|5 |T'__ 'I |E_|_M|:! | |' =2 H——|— including magnetite
QAL 2IA 37-100 um
2Z2te Ni2*
24 0|2 2822k 21 pmol Ni#*/mL medium
23t 82 50 mg (histidine) -tagged protein/mL medium (500
< ug/purification run using the standard protocol)
TALON Superflow e
* His-tag THEH2 A1 E 22 =]
z zlolt FHE
+ Co* charged 2| Z1QJL|C = Y IS
« NiSepharose 6 Fast Flow 2 C} &2 O|0|CE s =0 22 71 TALON Superflow 10 ml 28957499
« 100ul ZHA M AL CHHEE A32|'d  (His SpinTrap TALON) TALON Superflow 50 ml 28957502
« LabMate PD-10 Buffer reservoir A2 2 2 S HO|| 2k 35mI ME 2{2| His GraviTrap TALON 10x1 ml 29000594
7= (His GraviTrap TALON) His SpinTrap TALON 5074 29000593
« 1 et 0.8~1mg2| throughput Z | 7H5(His MultiTrap TALON) His MultiTrap TALON (96 well) o 29000596
_ _ HiTrap TALON crude 57l%1 ml 28953766
» 27|(crude) HB0|E TS 7H5 Bt His-tag T Z HA| G 22! i y
HiTrap TALON crude 120%1 ml 29048565
II2|Z4 2424(HiTrap TALON crude) P
HiTrap TALON crude 57Hx5 ml 28953767
) - I
TALON Superflow= ZEHE 0|2 (Co2+)0| pre-charged=l 2| 21 QI L|C}. His Buffer Kit 17| 11003400

- = s = *86lf 452 24+ H{TH, 2M 0|0]C}E 7| EQLCY,
Ni Sepharose 6 Fast Flow2} H| wof| &2 O|0|CHE s =0 25 8ol 55 Bt Ui, 2M OJOICHE 7| I

T UG UL CHfSt 710 = ArE e 4= AS LICHRE 7 HA] - 8M

urea 2|) EES, HiTrap TALON crude2 A2 St 2 A, YAl B2|9} M, x 103 1. LMW-SDS Marker Kit
= s = ; 7. i
LE] Of24S 52| 47 THAR 013 22H0| M YAHO 2 His-tag 870 2 Start material
CIHHRI S 2 A|SH A Ol i =923
CHH 212 24| &k 4 M,:,_L_| C}. Ni Sepharose 6 Fast FIcszﬂ_A-l == 66.0 3. Pool purified protein,
CHHAIS 2B 2S£ QT DHE SO 2 HELICE uncariied
45.0 4. Start material, clarified
’ 5. Pool purified protein,
Al‘cc’,': clarified
ZlojE2IA cross-linked 6% agarose 30.0
=il i= Co2+
201
QR 2 A 60 - 160 um
23t g2 = fjo mg histidine-tagged protein/mL 14.4
medium
1 2 3 4 5
2o HRs - 2000 cm/h
pH 2+ (&7], ARZAl) | 3-12
pH © 2-14

Y (7] HIEAD
0.

46 * H20ina0.75 x 10cm (id. x H)column.



ofm|L|E| GST 3 £ A

Glutathione Sepharose 4 Fast Flow e

(b = 0
o Fede
o A|AE1IA|-%O-” 25 6‘_:!_ _/.\_[HO E-”ZI -
A= zH IEHS
Glutathione Sepharose 4 FF (Fast Flow)2| H|O]| A 2{| 22 E— py Py "
313t O Mz EA0f 212 st 2712 Q75 MALR utathione Sepharose 4 Fast Flow 5m 17513201
Glutathione Sepharose 4 Fast Flow 100 ml 17513202
2| L0 AEoE Mot S Vi E g s 2f-IY L 0|2 i
Glutathione Sepharose 4 Fast Flow 500 ml 17513203
2ot pHEABI0) ChS5He QHEHO| &1, AICHe2 R4 é
GSTrap FF 5 711 ml 17513201
S5 IbBLC ot 27hx1 )
3 HIS0| 22 Yo7l 0|2 182 Mol 97| w0, * vt 1781900
= = 7
%Ql—jF%Ql ﬂéul'Ej.E-H]I|7|'7|'%°‘=,H—|EI' GSTrap FF 1 H><5m| 17513101
GSTrap FF 5 71{x5 ml 17513102
Sample: 20ml clanfieq E. (‘joli lysate exp.ressing GST-hippocalcin GSTPrep FF 16/10 174 28936550
Flow rate: Sample application: 0.3 ml/min
Equilibration, wash, and elution: 1 ml/min
Binding buffer: PBS, pH 7.4 ok
Elution buffer: 50 mM Tris-HCI, 10 mM glutathione, pH 8 AI' o
2 gl E 2IA ; i
40004 GSTrap FF 1 ml A OEZA highly cross-linked 4% agarose
3500 Yield: 8.4 mg T 42t 2 90 ym
2|7t i
3000 [Zt= glutathione
=) 22t E s 120-320 pmol glutathione/mL medium
2 2500 =S Hmerg
£ 2[Zte Zgh epoxy
% 2000+ =
< SH A%t g 10 mg recombinant GST/mL medium
1500
150-250 cm/h,
1000 4 AHQEENM 0.1 MPa, XK 50/60 column,
500 4 bed height 25 cm
04+ pH OHE (F7|, AFBAD | 3-12
0 10 20 30 20 0 pH OFEA (7], AN | 3-12
Volume (ml)
Glutathione Sepharose 4B e
(=)
- GSTE B Che 2| g 2 =)
* Sepharose 4B 2{|210f| C102|7tE5 Soll 2FEIE|2S 2 A = =y ACHS
* 5mg GST/ml A Ast =& Glutathione Sepharose 4B 10 ml 17075601
olde Sepharose 4B (S A (A 37| EX =45 Glutathione Sepharose 4BFlow 300 ml 17075604
~165um)Q| =2 3}5t OFE Mt AT 534S Ad|5t U0, Glutathione Sepharose 4B 100 ml 17075605
2 1mg% >5mg GSTE ZATHA|Z 4= A& L|C} LYo L2 Glutathione Sepharose 4B 3x10 ml 72023903
o122 @F Z2 HA| o= 2ELCL GST GraviTrap 5x10 ml 72023905
; 224
Sample: 20 m clarified E. coli lysate expressing GST-hippocalcin SOISHIMIELD 102E A0
Flow rate: Sample application: 0.3 ml/min GSTrap FF 50 23 28952359
Equilibration, wash, and elution: 1 ml/min GST MultiTrap 48 (96 well) 474 28405500
Binding buffer: PBS, pH 7.4
Elution buffer: 50 mM Tris-HCI, 10 mM glutathione, pH 8 GSTrap 4B 1781 ml 29048609
4000 4 GSTrap 4B 1 ml GSTrap 4B 5 7fx1 ml 28401745
Yield: 24.8 mg GSTrap 4B 1 7§x5 ml 28401747
7
_ 30004 GSTrap 4B 574x5ml | 28401748
2
= (o] 5
: Ar:
< 20004 ZiojEZIA 4% agarose
EERRRE 90 ym
10004 2|7te glutathione
ZRE X 200-400 pmol glutathione/mL medium
0+ astge > 5 mg glutathione-S-transferase/mL medium
0 10 20 30 40 50 FHURE <75cm/h
Volume (ml) pH 2H¥d 4-13

*Binding of GST to glutathione is protein-to-protein and flow-rate dependent. Lower flow rates
oftenincrease the binding capacity. This is important to consider during sample application.
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Ofm|L|E| GST &} CHil 2t |

Glutathione Sepharose High Performance

* GSTrap HPOI M 27 57| 0| FLICh

Glutathione Sepharose High Performance (HP) & GST
BY TS 7HHOHA| ZAE 4~ ASLICH YA 2 E 34um
O D|M[etefRI2 =2 22| sH2 7HA| L U0, GSTEE
CHHZ0] 0| 85H= ARIRLO| R FAMME FYet O3 E A
£ JAEHCELOZ Qe A2 0tEDefn| A|AI0| o5t AtE

YA EE2A 2UT S Z2AZ + AN D5k HEOIM HES

o
slg 4 ASHC

*He| P2 GSTEE T Lo 2AHSIAS
4000

GSTrap HP 1 ml
Yield: 6.3 mg

3500

3000
2500
2000

A,go (MAU)

1500+
1000 4
500+

0+

o

10 20 30 40 50
Volume (ml)

Ofm|L|E| MBP &8 EH M

e
@

njo

ZzE3E

A E =z IS
Glutathione Sepharose High Performance 25 ml 17527901
Glutathione Sepharose High Performance 100 ml 17527902
GSTrap HP 5 7x1 ml 17528101
GSTrap HP 1 7Hx5 ml 17528201
GSTrap HP 5 7ix5 ml 17528202
A
ZiojEZIA highly cross-linked 6% agarose

BF Y22

2jzte

o]

o
a )
won
o o
oo M
o

2
o 1o
0

=2

e

8§ S
Jm
0x

Sample:
Flow rate:

Binding buffer:
Elution buffer:

34 um
glutathione and 10-carbon linker arm
1.5-3.5 mg glutathione/mL medium (based on Gly)

> 10 mg GST-tagged protein/mL
medium

<600 cm/h
3-12

20 ml clarified E. coli lysate expressing GST-hippocalcin
Sample application: 0.3 ml/min
Equilibration, wash, and elution: 1 ml/min

PBS,pH 7.4

50 mM Tris-HCI, 10 mM glutathione, pH 8.0

Dextrin Sepharose High Performance e

k-

== MBP 8 T YA 7ts
- ‘42|, 2otet 24 5ol M GAIVHsotH, =4 T 2d S

27|
- HiTrap EQI0| 2.2 7HH5 2202 &2 A AS P8 &
AT AAY Y 2t

« AP, HE HI, AKTAdesignS2| A|AEIOAMZ ALE 7ts

A

ZiojEZIA highly cross-linked 6% agarose

o Az 2d 34 pum

2|tE Dextrin
7 mg/ml medium MBP2 paramyosin-d-Sal (Mr

o 25 2ot Approx. 70 000, multimer in solution)

e Esee 16 mg/ml medium MBP2-b-galactosidase (Mr
Approx. 158 000, multimer in solution)

R <150 cm/h

ZCH MRS <300 cm/h

SHA & 0.3 MPa

pH OFYE (A7 ALZAD | >7

pH OHYd (7], MIEAD) | 2-13

Dextrin Sepharose High Performance (HP)= 2 E 2 A (Maltose)
ZBH CHEH R (MBP)S S8HAIZ! A28 CHe 21 S Z |5} |

[ =1
ol zIguct

MBPO|| L et =2 28 50| d0of et 1 A

YAHOM =4 TS e 2 YA S 4 ASLIC

—

deld - 2eket 2210M ZA B2 2dE 7Als

S g
T 20]| CHH 2l

[ I — ]

A
=
=4

NaOHZ ZtCHsHA

2 4 B LICH 255 2 20IM 224517
53| HA|0fl A 7H5BILICEL E5H0.5 M

| xHAH%I— s OIAL| |_-_|._

o=2"T Mg

MBPTrap HP= Dextrin Sepharose High Performance? 271 El
HiTrap Z & QIL|Ct

F 44

A = =% I WS
Dextrin Sepharose High Performance 25ml 28935597
Dextrin Sepharose High Performance 100 ml 28935598
MBPTrap HP 1 21 ml 29048641
MBPTrap HP 5 741 ml 28918778
MBPTrap HP 175 ml 28918779
MBPTrap HP 5 715 ml 28918780




O{T|L|E| Strep -tag Il & CHla! A3

StrepTactin Sepharose High Performance

o N4 9| Strep-tag Il HHEHZ HA| Vs
o CHASH T EA| (@A, A HEHSA|, B G A) A slof| A<= 08

oo o
ts
+ HiTrap EIIO|S2 ZICHEt 2202 &2 HHAS 22 49D

AH| Y A ZHEE (StrepTrap HP)
« FAP|, 5 HI, AKTAdesign S A|ABIOIME AR 7Hs

StrepTactin Sepharose High Performance (HP) = strep-tag |l
T2 Y R517] 95 2 2Lk

Z23e

A& zg 1= ke
StrepTactin Sepharose High Performance 10 ml 28935599
StrepTactin Sepharose High Performance 50 ml 28935600
StrepTrap HP 1 70x1 ml 29048653
StrepTrap HP 1715 ml 28907547
StrepTrap HP 5 7f{x5 ml 17513002

AFOE
M|, 2ot 2 SI0M A7Hs StEZ, &dE RAIS ©
= = A glE2IA i i
S OIS NEER HAE S USUCHL EF0SMNaOH  B0IEES nighly cross-iked 6% agarose
= = = I Ol 2} 21 A
£ 0 8to 2 A THAIZION ZHERSHH) 2443 4 Qs LCE cERRRE Sy
StrepTrap HP=StrepTactin Sepharose High Performance”} = StrepTactin
Z 4=l HiTrap Z- QI LICL
o= p 2 YU e == 5 mg/mL medium
2582 6 mg Strep(ll)-tagged
protein/mL medium
Zloy £ 300 cm/h
ZH M = 150 cm/h
pH QHEE (A1 ARBAD | >7
Elution buffer
%B
mAU
Column: StrepTrap HP 1 ml 100
Sample: Strep(ll)-tagged glyceraldehyde-phosphodehydrogenase 6000
(GAPDH-Streplll], Mr ~37 400), 1.0 mg/ml in E. coli lysate
Sample volume: Tml 5000 - 8o
Binding buffer: 100 mM Tris-HCI, 150 mM NaCl, 1 mM EDTA, pH 8.0 (\
Elution buffer: 2.5 mM desthiobiotin in binding buffer 4000 (\ L 60
Regeneration: 3 ml distilled water, 3 ml 0.5 M NaOH, 3 ml distilled water '\\
Re-equilibration: 5 ml binding buffer
. 3000
Flow rate: 1.0 ml/min L L 20
System: (?\'ETXZTJZ:;EC tacr 2000 L M-
' HE N\ "
1000 J L A
| N
0 [L < 0
= T T T T T
O{Z|L|E| Protein A &} THHZl 27| 0 5 10 15 20 25 ml
IgG Sepharose 6 Fast Flow e CDM
Human IgGE Sepharose 6 Fast Flow0{| ZgtA|Z], Protein A 2! EX-pI
_ -
Protein A €8 CH2! ZA|& 2| I L|Ch =9
= . . H = 2k FEHS
Aot 822 >2mg Protein A/ml resin IL|C}. 1= ke ==
1gG Sepharose 6 Fast Flow 10 ml 17096901
1gG Sepharose 6 Fast Flow 200 ml 17096902

AT
A ojEZIA highly cross-linked 6% agarose
Ho Yzt 23 90 pm
2|7tE At e CNBr
2|ZtE human polyclonal IgG
2g 8 2 mg Protein A/mL medium at pH 7.5
ofz{on N 250-400 cm/h, 0.1 MPa .
XK 50/60 column, bed height 25 cm
pH QFEY (71, ARBA 3-10
pH QHEE (EH7], MIEAD 3-10
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immobilized metal chelate O{II|L|E| (His-tag THH 2! Z17]))

IMAC Sepharose 6 Fast Flow

IMAC Sepharose 6 Fast Flow= 240 {2} 2 5t= 27t 2&
Ol=2& Meig 4 Qe I RIYLICE W LA 2] Z0] 90um
O|22 L|Z 0|2|2| F4 0|28 Atz E1 2 Z ZHO
ofot A0 HeRLICE 24 0|22 71 A1, ZA| 20
B-Sote CHoh A L-VIAIE AtE S &= US U CL

R 2 A2 5| T2 224 O 2 A, HiTrap, HiPrep, HiScreen

O AgH L.

RSF

ZEHE

Al = =% Ic s
IMAC Sepharose 6 Fast Flow 25ml 17092107
IMAC Sepharose 6 Fast Flow 100 ml 17092108
IMAC Sepharose 6 Fast Flow 1L 17092109
IMAC Sepharose 6 Fast Flow 5L 17092110
HiTrap IMAC FF 5 7ix1 ml 17092102
HiTrap IMAC FF 5 715 ml 17092104
HiScreen IMAC FF 1x4.7 ml 28950517
HiPrep IMAC FF 16/10 1%x20 ml 28936552

At
A ojE2IA highly cross-linked 6% agarose
Bz Y22 90 ym
=& ol dg 2% 15 pmol Ni2+/mL medium
=2 A5 22 40 m.g histidine?-tagged prot.ein/mL
medium, protein and metal ion dependent
or2f o4 E4 259—400 cm/h, 0.1 MPa, XK50/60 column, bed
height 25 cm
E o S ESES <150 cm/h
pH CHEH (B71, ARZAl) | 3-12
pH tEE (HI] MIEAD | 2-14
IMAC Sepharose High Performance e
- 1% 24 221|0| € ofI|L|E| AR0}E 24T 22! =0 ag
- 220|012 24 0|2 Hek It — .
= zH A= kol
* 9F 20579 HIHA|0f| AL 7hS (5 mM DTT, 8 M urea 5) IMAC Sepharose High Performance 100 ml 17092007
B2 22 52 B ER R o= FAH0f AFE HiTrap IMAC HP 57x1ml [ 17092003
HiTrap IMAC HP 5 7l{x5 ml 17092005
IMAC SepharoseHigh Performance= 220]| [}2} 2 45H= 27}
34 0l22 Mekgt 4 9l A AeLICk B 92t 2 20| 34um
2 27| [ 20| IMAC Sepharose 6 Fast Flow=2CF 22| 2 4|7} AI-?;
T2 A0 HFFLICEL IS 0|2 £47H M1, HH 220 Zomax R —
UFS St CHFSH BAIA U 271HIS ALRE 4 LT w2 o 21 o
25t 82 = 49 mg (histid.ine)e-t-agged
protein/mL medium (Ni2+-charged)
=4 0|2 48 2% 15 pmol Ni2+/mL medium
z|Cf @& 300cm/h
ZHMNQE <150 cm/h
pH QHEE (B71. AFBAl | 3-12
pH QH& (7, MEAD | 2-14




immobilized metal chelate O{II|L|E| (His-tag THH 2! Z17]))

Capto Chelating e

« immobilized metal chelate O{IL|L|E| || 2!

[com] [sr |

=20
metal o o ZE AR
* Capto Chelating BioProcessZ 114 =4 0|2 21514 = mar Ac S
= (=} o=l
JZ0LE 1| (IMAC) 2| -1 L|Ct ,
Capto Chelating 100 ml 17548502
‘UM ODIZLA DIERAZH, £2 REO2 B YOl
A=2E M50 M2|2FE STHAIZLIC JYTT:
 Capto ChelatingOlli= 24 0|20| gio 02 B chezlg = _ :
HA B 071 HES 34 0128 Mesio] 2 4 So=ss nianl crossinied agarose
ol&L|C}. e Y2t 75 pm
_ 2|7tE inodiacetic aci
« 22 0| 20| T3t 2131240 2 native U 2R T CHHZIS |2t Iminodiacetic acid
4 0| Ast22F - i i
o 2| 51A| AAHIE 4 Q&L =5 012 28 83 23-33 pmol Cu?'/mL medium
or2 o4 E4 =600 cm/h <0.3 MPa in a 1T m diameter column
_ o o with 20 cm bed height
Capto Chelating QH5H OB 2 121} 2235] 21 ATO| A TR D
- . . . . ) p ral} \ —_
otof 2|5l 7| £ D E=IA0f| 14 =l iminodiacetic acid 2| ZtEE | or:: (Eo+7| A1|:A|) pra
£ D94 22| IH5EHoptR R A 2|71 QL Ct, PrEeeEa e )
Chelating Sepharose Fast Flow e RSF
+ 1% 34 20| ofT|L|E| 320tE 24T 22 =o Aad
=2 B15HA, 2|2 OFA A T o
« L O O E N
EC T =0 (300cm/h) Chelating Sepharose Fast Flow 500 ml 17057502
Chelating Sepharose Fast Flow 50 ml 17057501
. — = AN
Chelating Sepharose FF= 11 g2} 3 02 O{II|L{E] Chelating Sepharose Fast Flow 5L 17057504
JZ0E2HIOE 2|32 2, iminodiacetic acid 2| ZF=7}
Sepharose FFO|| AT|O|AS 1Zstn oryEl ofel2 Atee AFQE
724%‘:"5| %ﬁl-l [:l'- 27|’ %_/ﬁﬁ O|S|_>—% DE:'%JM ;\_l ngi 6|ﬁE| E|_|, A ojEZIA highly cross-linked 6% agarose
AIAE|QlL ERIETRY| S 22} BOI0| =28 Chg e s0pm
MEHAH O 2 S&F5HL|C
= ﬁ_i =- | |- 2|7te iminodiaceticacid groups on spacer
27te Zeh 2 ether
=& 0|l dg 2% 30-37 pmol Cu2+/mL medium
ol o4 £4 > 300 cm/h, 0.1 Mpa XK50/30 column,
o 15 cm bed height
pH tEH (H71 ALEAD | 3-13
pH QHE A (T2, MIZAD | 2-14
Chelating Sepharose High Performance e
« 1Y 4 Z0|E on|L{E| A= 0rE=2KT] R EX-P T
o= - T ©
+ His-tag CH#42l S 34 0|2 213} CHHZ 20| AFBE 4 e =T o=z
= (=] -_-—
ol |IC
me | |- HiTrap Chelating HP 5 7x1 ml 17040801
. . . . . HiTrap Chelating HP 5 7x1 ml 17040901
Chelating Sepharose HP+= iminodiacetic acidO| Sepharose HP HiTran Chel Hp 6 71 mi 17040903
iTrap Chelating XTm
(B2 U2 212 34um)0] AHO|NS AZAH Qe oz TP e omeml 1romone
= = = iTrap Chelating m
2oz ZgE 1¥st 54 0|2 O{I|UE| A2 0tETE
UYLICE 4, 0|2 2 Cu2+, Zn2+, Ni2+, Co2+, Mg2+S AFQE
A2 H MEHEE A ol LT}
IS A E o lEH ZiojEZIA highly cross-linked 6% agarose
He 4223 34 pum
2|7te Iminodiacetic acid
2|2tE Agh e Ether
=& 0|2 A% 2% 23 pmol Cu?*/mL medium
pH tEE (B71 ALEAD | 3-13
pH tEE (H7], MIEAD [ 2-14 51
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ojmL{E| 2zt 2t

NHS-activated High Performance

- 2[UENYstE 2 )
« CIA[ZHO &S E 2F Vs (=20 M 152)

Separose 7224 7| & N-hydroxysuccinimide (NHS)Oj|

Of| AEi| = oto P 2dot O AHIZ 7|7} &[0, 2| 7= OF0| At}

oA | of0| - ATHS ¥ EHL|C} HiTrap NHS-activated HP
= NHSOf| Of| AE|25}6t 7t & =2 Sepharose HP7} 2 £|0f
AL =, &4 S Ot0| 7|2 712 2[ZtEL} 2| (4201 A
15~302)0f| Z&rerL

Zz23e

A E =3 IS
T;‘Scl-cl)ru;pr:r;';rap (5ml (50% gel slurry) 1ME 28903128
NHS HP SpinTrap Buffer kit * 243|182 28913569
HiTrap NHS-activated HP 5 7fx1 ml 17071601
HiTrap NHS-activated HP 180 Z{{x1 mi 17071630
HiTrap NHS-activated HP 1 7§x5 ml 17071701

# 10 x Binding/Washing buffer (TBS) 5 mlx 2, 10 x Elution buffer 3 ml, 5x Coupling buffer 2 ml,
5x Blocking buffer A 10 ml* 2, 5 x Blocking buffer

B10mix2 M EQLICH

AFOE
o
A ojEZIA highly cross-linked 6% agarose
B2 72l 90 pm
zg NH,
2| 2le 27| NHS
ZtE == 10 pymol/mL medium
pH 2Hyd 3-12 (2|2+=0] 2| &)
NHS-activated Sepharose 4 Fast Flow e RSF
« 22tE 1 YetE A 2R =) 1"2
o == T ©
« 2|ZtE O}0| = 7|2} Sepharose 4FF 2{|3S AIH|0|ME E5| A= == s
+——=
_?_%‘)l = (=}
~ NHS-activated Sepharose 4 Fast Flow 500 ml 17090602
« AT 0| M Rf(Spacer arm)S E5l| A2} 2|7tE L SHAITHA| NHS-activated Sepharose 4 Fast Flow 5L 17090604
nes
© NHS-activated Sepharose 4 Fast Flow 25ml 17090601

2|ZtEQ| O10| 7| Z 0| 83l0 37 Z2&€ 22 HZst=
Rz, B3 7|= 2dete|of sl 2
7HHSED 22t 2|7kE o] Ao S5 ﬁ
Z0||A| CNBr activated Sepharose 2|21t S5 O|AIQ| M5 E
711 2Lt

Arg

A ojEZIA highly cross-linked 4% agarose

BE YA 2 90 m

2@ NH,

ozl 47 NHS

SN s 16 - 23 ymol NHS/mL medium

o oaEN :]zi()g;iSz()sc(;‘nn:h, 0.1 MPa, XK 50/60 column, bed
pH QHEE (B71. ARBAl | 3-12

pH OFHA (S|, M Al) 2-14




ojmL{E| 2zt 2t

NHS Mag Sepharose e

o CHEHR =2 2 214 H| = (magnetic beads)

<A 2 ECR0MO| & & H2 240 sliYste AL
42| & A H|E

<HiZ|REHat Bl RSt MY 28 L 3¢+ 2 80| g1, 1
=2|7t 7tse

« B0 4L 2}7| 2#(MagRack 6 EE= MagRack Maxi) 0| 2|, EFA}
AZ2| 27| et(1.eml FE %)OHE NS

NHS Mag Sepharose 4| S2| Ot0| =7 | & 71! 2|2tEE
CHAIZIO| ZEHAIH M 22 SOf T2l MZ0) M 23
CHHAIS ) ZHHS| 221517] Slaf L E vl A2
A4 B EQILICH TS T 22 ZBHAIZ] Mag Sepharose

£ 2}7]| 2H (MagRack 6 &£ = MagRack Maxi)Z O| 235 227|
rf2of e E2/0f Qg AIMELt &A N0l 54 tEfd g
3lagt 4 U, HY IZ0|LE ZCHR Of|M[0]2] At S St
A|ZIL|C}. Mag Sepharosed| M =25t ME-2 MALDI-ToF 2!
LC-MSQt Z2 A EA ALZ0| = A g gfL Ct.
HIZ AHBE IR 1 S O B2 BEfO 26 1 (- 12 HIE

50|22 500 ul IH7 | 2| 2 20 2|22 22|+~ AG LI

ZE23w

Al = z Ic s
NHS Mag Sepharose 4x500 pl 28951380
NHS Mag Sepharose 1X500 pl 28944009
NHS Mag Sepharose (50%=2{2]) 4 I1x5 ml 28981157
MagRack 6 174 28948964
MagRack Maxi 124 28986441
At
AojERIA Paramagneti.c, Sepherical, highly cross-linked

agarose particles

Yz a2y 37-100 ym
e -NH,
2214 27| NHS

o
N
In
Of gk
H-|

8-14 pmol/mL medium

CNBr-activated Sepharose 4 Fast Flow e

< 2|2tE Yot ARl

. Aot 7 B2 00| S 2 ALY B3 22

o CHERZIn g o 2 CFR|H Z2gstod, Hd Al oI L E|
2

RSF

F23e

Al = z¥ IE S
CNBr-activated Sepharose 4 Fast Flow 2509 17098103
CNBr-activated Sepharose 4 Fast Flow 2 kg 17098105
CNBr-activated Sepharose 4 Fast Flow 109 17098101
A
ZiojEZIA highly cross-linked 4% agarose
o gar3d 90 ym
ag -NH

HHY (F71 ALEAD

ORI A (EH7|, MIA])

2

cyanogen bromide (CNBr) activated 150-250
cm/h, 0.1 MPa, XK 50/60 column, bed height

25cm
3-11, Ligand dependent
2-11, Ligand dependent
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ojm|L|e| 2jzts H3t

EAH Sepharose 4B e

- 2|UE DYt E 2T 2R

« 7t25 4 7|2} Sepharose 4B 11 #A2| 2l ATO|ME
Soff O o2 YA

ZEHe

A = = IcHs
EAH Sepharose 4B 500 ml 17056903
EAH Sepharose 4B 50 ml 17056901
At
ZiojezIA 4% agarose
Yz a2 90 um
E=Felg -COOH
2l e 27| amino group

o
N
In
Jo0 o
H‘|

7-12 pmoles amino groups/mL medium

75 cm/h at 25 C, HR 16/10 column, 5 cm bed height

Epoxy-activated Sepharose 6B e

- SUIENYstE Zg el

4471, Ot0| =71, E[S7|2f Sepharose 6BE 12 HAt2| 24
LH0|ME Soll 1Y

pH 3-14 (2[UE02|E)
pH CHEH (TSI, MEAD | 3-14
F= 44

A= z% IEHS
Epoxy-activated Sepharose 6B 2509 17048003
Epoxy-activated Sepharose 6B 159 17048001
At
ZiojEZIA 6% agarose
Ho Y2t 23 90 pm
28 -NH2, -OH, -SH
2| 214 2t 7| epoxy groups
272tE s 19-40 pmol epoxy groups/mL medium
grazy | Snmecmh oo
pH Ot (Z7], AL A|) | 2-14, Ligand dependent
pH QHAM (SE7], MIZAl) | 2-14, Ligand dependent

ECH-Lysine Sepharose 4 FastFlow

ECH-Lysine Sepharose 4 Fast Flow= S2tA 0| =2l
(plasminogen)} E2tA 0| =2l /44| (plasminogen activator)
£ 2elst7|9let A8 SZ RIYUCL 2 7t Ze E
4% OP7I2RAZ 7|HIO 2 5B 2 CH2FO| A|ZE AMAESHA
el g 4 s

ZEHE

A = =3 IE S
ECH-Lysine Sepharose 4 Fast Flow 500 ml 17090202
ECH-Lysine Sepharose 4 Fast Flow 5L 17090204
At
ZOEZIA highly cross-linked 4% agarose
B 323 90 m
gt -NH2
2| 214 27| L-lysine
or{oaEN 150-250 cm/h, 0.1 MPa, XK 50/60 column, bed

height 25 cm (base matrix)
3-12
2-13



ojmL|E| 2zt Zgt

Thiopropyl Sepharose 6B ¢
c2ten

© EI27]5 B35t BUE 0185t (5-5) 22 NHSE
CovalentaA20tE 2] & 22!

nELEELE

=

12

A
=
ol

Activated Thiol Sepharose 4B

BT

A= R Fcws
Thiopropyl Sepharose 6B 159 17042001
At
ZojE2IA 6% agarose
Ho Y224 90 ym
E -SH
ef|RIe &y 2-pyridy! disulphide
47| =5 :nst;j:n;:mole 2-pyridyl disulphide/mL
E[n P ESES 75 cm/h at 25C, HR 16/10 column, 5 cm bed height
pH CHE M (BT ARBAl) | 2-8
pH QHEd (T2, MZAD | 2-8
ZEYE

A= zY ICHS
Activated Thiol Sepharose 4B 159 17064001

Arg

A ojEzIA 4% agarose

e gz 90 um

za SH

f|7le &y 2-pyridy! disulphide

SN s 1 ymole activated thiol groups/mL medium
PPN Zz:?‘;gs: 25T, HR 16/10 column, 5 cm
pH QHEM (B2 ARBAl | 2-8

pH QHEd (27 MZAD | 2-8
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Capto Heparin e

Capto Heparin2 packed-bed O{IL| L|E| 3. 20} E 24 T|

FEOl ol U RY S
« 123t MEd RIQLICE S QIR B T DNA 2} TR 2| iy
= Ol FAZ HASH= O ALREFA OlA LT
o BaiE olEA YU BAZ FASHE O AR S 4 UBLIC,
IT L =71 -0 O
= Ok
Tz 8 At
A= Iz I YS ZoHEZIA highly cross-linked agarose
Capto Heparin 25 ml 17546201 HH Uz 2E 90 ym
Capto Heparin 200 mi 17546202 2|7t Heparin
Capto Heparin 1L 17546203 272tE =& 1.8 mg heparin/mL medium
Capto Heparin 5L 17546204 A5t 22k 1.4 mg ATIlI/mL medium
otzi oA =AM 700 cm/h, 0.3 MPa, Tm diameter column, 20 cm
soT e bed height
pH CHE M (B ARBAD | 4-12
pH QHEd (T2, MIZAD | 4-13
Heparin Sepharose 6 Fast Flow e RSF
«StEZHI || &4 L 21 QIR}E H|Z 5 CHFSH CHEi I o) Heparin Sepharose 6 Fast Flow= 6% Of7t2 24 H|E0f|
AtQI2 Zat=Of Che 21 ZA|of AFREILICH. sodium heparin® DA A|Z| B{EQL|CL 8l5t2{ 0 2 oty el
IT = o =S = o A ==
BTl 2IZHE 2 013 B13HA QHy A0 &2 B ZBS ZIST2EE B8 Far SHE ASUCL HS SR A
sraich OIS FITI2l 27HE0l M HIE S, 0] 1S AR

* BioProcess 2{| 222N, S5 2o H15 g5 L A A1t

Z2 gAe 278 SZAPI= AMS YL

E -

=10 oY Aol Z2|of REFLICL & ESE L, 3127},
slmbel 2 O g HEASOl| oist e 22|17t ks LI
DNA Z g T3, lipoproteins, THH & gl QIA}, S LHOf|

2 Ests 24 U AH20|E +83 22(0|= HE 7S T

ZE2% N
A E m3k IEHS A ojEZIA highly cross-linked 6% agarose
Heparin Sepharose 6 Fast Flow 50 ml 17546201 A3 Az 2A 90 ym
HiPrep Heparin FF 16/10 17§ 28936549 =1 P = heparin of porcine origin
Heparin Sepharose 6 Fast Flow 250 ml 17099825 2| UHE 55 4 mg/mL medium
Heparin Sepharose 6 Fast Flow 1L 17099803 o2y 9 sy 200_490 cm/h, 0.1 MPa, XK 5.0/60 column,
Heparin Sepharose 6 Fast Flow 5L 17099804 bed height 25 cm (base matrix)
pH QHEE (A7, ARBAD | 4-12
pH QHEd (T2 MIZAD | 4-13
Heparin High Performance e
« Pl S0 CHMA HAE 22
cSE g S CHEA Al 5-32|O0F A|(Endonuclease),

Feas A
A= = IS AOEZA highly cross-linked 6% agarose

HiTrap Heparin HP 571 ml 17040601 A AR 2IE 90 pm

HiTrap Heparin HP 1 7ix5 ml 17040701 2|2tE heparin

HiTrap Heparin HP 5 7lix5 mi 17040703 2UE s 4 mg heparin/mL medium
2|7te Zah Uy reductive amination
otz O E A 200-400 cm/h, 0.1 MPa, XK 50/60 column, bed
soarm e height 25 cm
pH OHYd (B7] AFBAl) | 4-12
pH OHYd (7], MEAl) | 4-13
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Capto Lentil Lectin [com]

L ERABLE BHR H210) Cfst 18 S0| 2 23 =0 g
_ T LS O
 CHRAEZ AOIA] £ M U Bl B84 R 3 T
3
* Animal component-free A= Capto Lentil Lectin 25 ml 17548901
<222 AHYE S5 HILstde Y A A 22 A A
2TFESSAPle ASLUCH AFQF
o
pall EZIA H i
Capto Lentil Lectin 2| 212 GCHEHZI Ol o-D-mannose 2! g-D- ZIojES A highly cross-linked agarose
glucose = T2 27]9t 22 EISE12.2 59 B 2At0 CEEEE 75m
A E 28t oI— =L CL 2Z2te Lentil (Lens culinaris) lectin
22E = 3g/L
2|7te Zeh e NHS
At 22 =15 mg porcine thyroglobulin/mL medium
or o4 EN <300 cm/h, < 0.2 MPa, BPG 300, bed height 20 cm
pH CHYd (B7], ALZAl) [ 3-10
pH QHEd (7], MIZAD | 3-10
Lentil Lectin Sepharose 4B « RSF
- HEI DHS RO -
o9 . geEsD A = malsls T o
22 I Dt @ A(Mannose)S EStoh= e == T
- (=] —
E2|At7}2E0| E(Polysaccharide), & THEHA! AT 2+ 2| 0f| A
Lentil Lectin Sepharose 4B 25 ml 17044401
718%tE 2 Z2(2 Tl
AFOE
o
A ojE2IA 4% agarose
Ho Y224 90 ym
2|7t lentil lectin
2 UE s 1.9 - 4.2 mg/mL medium
2|Z2tE Zghute CNBr
pH QHEd (F7], AHEAD) | 3-10
pH QHEE (TH7], MIZAD | 3-10
of2{ o4 E4 70-140 cm/h, pressure drop cm H20/bed
o height=15, bed height 10 cm cm, 5 cm i.d.
Con ASepharose 4B ¢
< el Dyt
* £0/d:0-D-g
cSEMEBH G T, %EIM?PE}OI AT 2 Aol A
Jbgstel of chal 5
AFOE
o
_%—E— ;gE A ojEZIA 4% agarose
A E =2 IS S B U223 90 ym
Con A Sepharose 4B 500 ml 17044002 eltE Concanavalin A (Con A)
Con A Sepharose 4B 100 ml 17044001 2UE s 10 - 15 mg/mL medium
Con A Sepharose 4B 5 ml 17044003 R 20 - 45 mg porcine thyroglobulin/mL medium
Con A Sepharose 4B 5L 17044004 Z MRS <75cm/h
HiTrap Con A 4B 5 71 ml 28952085 pH QHEd (F71, AHEAD | 4-9
HiTrap Con A 4B 5 71x5 ml 28952096 pH QtE M (TH7|, MZAD) | 4-9
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Capto Blue ¢

Capto Blue= Blue Sepharose 6 Fast FlowO{| H|5H St&t2! L4 0|

« Cibacron Blue 2|7tE7} &9 =l Capto Blue = EFISH &
A IT
L RS SEES7E2 U2 U0 R0 L Ve CHHAS =1, YA g Stz ool Ars L ME =2 St
A&EAH 22| & 4 Qs 2 £0|2 ofI|L|E| 32 0tE 12K st A 2 ot OH—I Ef Z2NAAAYOME
|2 Lch AE3Hd 4= UG L(Ch
* Capto Blue (High Sub)= A& C|24Q1 D|C|0f LIt
£ S8 BHQIE (>50 ZR) B SEIS 87 5L, UL, w2
-Oj322222, QIEHE, Y ST QIR 2T CHIZ, NAD'
2O 2 OF
Fo a5 Ar
A E Z3k ICHS ZojEZIA highly cross-linked agarose
Capto Blue 500 ml 17544802 A Uz 2E 75 um
Capto Blue 25ml 17544801 2|7t Cibacron Blue
Capto Blue 5L 17544804 2t =g 13 pmol/mL medﬁum .
CaptoBlue (High Sub) 25 ml 17545201 18 pmol/mL medium (High Sub)
Capto Blue (High Sub) 500 m 17545202 2jZt= Zg Y Amine functional spacer
Capto Blue (High Sub) 5L 17545204 At least 600 cm/h in a 1 m column with 20 cm
- bed height at 20°C using process buffers with
i E[sTE=ES
HiScreen Capto Blue 1 28992474 ICH 75 the same viscosity as water; corresponds to a
residence time of 2 min
Blue Sepharose 6 Fast Flow e RSF
- 2 0| ofm|L|E| 2R 0tE D241 22
$ S8 FYUS 50 EF) FBYSEIC 27 BA, YR, @
-0j22 2222, QIE{H| 2, o 27 917}, 2| T T, NAD!
=0 (o] 5
T 7&12 AI' o
A E 3k FEHS A ojE2IA cross-linked 6% agarose
Blue Sepharose 6 Fast Flow 50 ml 17094801 A Uz 2E 90 ym
Blue Sepharose 6 Fast Flow 500 ml 17094802 =1 P = Cibacron Blue
Blue Sepharose 6 Fast Flow 1L 17094803 2IUHE & 7 umol Cibacron Blue 3G/mL medium
Blue Sepharose 6 Fast Flow 5L 17094804 Zgt 22 > 18 mg human serum albumin/mL medium
Blue Seph 6 Fast Flow 5L 17094844 .
ue sepharose oref o4 £ 259 400 cm/h, 0.1 MPa, XK 50/60 column, bed
HiScreen Blue FF 17 28978243 height 25 cm
RTP Blue Sepharose 6FF 20 L 174 29027418 pH QtEM (Z7|, AFEAD | 4-12
RTP Blue Sepharose 6FF 10 L 174 29034314 pH QtE M (2], MIZA]) | 3-13

Blue Sepharose High Performance e

+ 2 £0|2 o[ L|E| AZ0pE I 22

Blue Sepharose 6 Fast Flow=2 C} @12} 21 40| 20434 ym) £2|

s30| zgHCh

Fede Arg
A E 3k FE RS A ojE2IA cross-linked 6% agarose

HiTrap Blue HP 571 ml 17041201 A Uz 2E 34 um

HiTrap Blue HP 1 7§x5 ml 17041301 2|7tE Cibacron Blue F3G-A
2ItE 5= 4 mg Cibacron Blue F3G-A/mL medium
a2 8% 20 mg human albumin/mL medium
pH QA (B ALBAD | 4-12
pH QHEE (T2, MIZAD | 3-13
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Capto DeVirS o

o SHAHEIA E 2Hdextran sulfate) 2 2|7tE 2 S0, CHYSH S 29|
IO A YA 7t

« 2[ZHETHERR| YO A F212[0] Q7| T2 0f 248t 2teh
Li=+g2 7120, 2|2t= O|Eo] gLt

[com] [ rsF |

Capto DeVirS= HO[2{ A 27| ZA| & S2F Aol A et

A UYLIC. Lot HAESS 2Tt E2 S 7| &0,
HiOl21A SRS S0t YAl 7tsLICH £ 2 2710
AtE3HL U= Capto 2|2 2 OV IZAZ M, T2 M A
AHY EEe2 DHRE =2 HE S00ME Y S 4
USLIEL ELhd S SAle oA F A2 E flet A Y LICE

Z23e At
A= oz ICHS ZioEZIA highly cross-linked agarose

Capto DeVirS 25ml 17546601 A Uz 2E 75 um

Capto DeVirS 100 ml 17546602 2|7t Dextran sulfate

Capto DeVirS 1L 17546603 e s 70 - 130 pmol S/mL medium

Capto DeVirS 5L 17546604 orad © A EAd =600 cm/h, <0.3 MPa 1 m diameter column, 20
soTTaTe cm bed height
pH Rt (7| AFZAl) | pH7-13
pH CHE M (H7] MEAD | pHE-14

AVB Sepharose High Performance e

* 1 CEAOf| A OfE| = £-BF BO|2{ A5 HA
- Yo i YUY Z2lof Blo el DA 2|

=
.« g ATO|MOf 95l BEO|2A 2 S-S

AVB Sepharose High Performance= O}G|| ' 4=t H}0|2{A 9|
M BehA 123 Y 50 ZEBHS 14 KD HET EHHS
2|ZHE2 2 Zoh 2 RIYLICE FHAL 2| 2o HIE 2 2 20

U= Ot te - BO|2{ 20| YA 822 T & UGS LT

Column: Tricorn™ 5/50 (1 ml column volume)
Medium: AVB Sepharose High Performance, 1 mi
Sample: rAAV1 (7.0 X 1010 viral genomes/ml)
Sample load: 20ml

Wash buffer: 20 mM Tris-HCI, 0.5 M NaCl, pH 8.0

First elution buffer:
Second elution buffer:

EB1 (0.1 M sodium acetate, 0.5 M NaCl, pH 2.5)
EB8 (20 mM Tris-HCl, 0.5 M NaCl, 0.5 M arginine, pH 10.5)

[com] [ rsF |

zeye

A = =3z SIS
AVB Sepharose High Performance 75 ml 28411201
AVB Sepharose High Performance 1L 28411202
HiTrap AVB Sepharose HP 5X1 ml 28411211
HiTrap AVB Sepharose HP 1x5 ml 28411212
At
A ojEZIA highly cross-linked agarose
o At 2E 34 pm
27t AAVME SefA 1,2, 3, 50| FAFY S 711 22§

=0

BI7tE 2 Y NHS
e 150 cm/h (30 cm bed hight)

Flow rate: 153 cm/h

System: AKTAexplorer™ 10
mAU

3500 - AT PO AT TN

Mokt bl irhometi b Ul

3000 1
2500 1
2000 1

1500 A

High pH + Arginine.

Start gradient

1000 A

500 A

0.0 5.0 100 150 20.0

250 30.0

35,0 ml

E% pHOAM S| EE2 79| 2E rAAVI0| E& | US LI,
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Benzamidine Sepharose 4 Fast Flow e

[com] [ rsF |

» Thrombin 52| M|2I = 2E{|O}A|(serine proteases)2| AA| &
Aol 0|8 7ts
- =2 28 &Y (35 mg trypsin/ml 2{|2])
T4 ALY
A E 3k FEHS ZojEZIA highly cross-linked 4% spherical agarose
Benzamidine Sepharose 4 Fast Flow (Low Sub) 100 ml 28410801 T AR 2A 90 um
Benzamidine Sepharose 4 Fast Flow (Low Sub) 5L 28410803 =1 P = p-aminobenzamidine (pABA)
Benzamidine Sepharose 4 Fast Flow (High Sub) 25ml 17512310 a|7lc =g 6-10 umol/mL med‘ium (I(?w sub)
Benzamidine Sepharose 4 Fast Flow (High Sub) 100 ml 17512301 212 pmol /mL medium (high sub)
Benzamidine Sepharose 4 Fast Flow (High Sub) 500 ml 17512302 HEr ok 25 mg trypsin/mL medium (low sub)
Benzamidine Sepharose 4 Fast Flow (High Sub) 5L 17512303 o 2 35 mgtrypsin/ml mediu (high sub)
HiTrap Benzamidine FF (high sub) 5 7Hx1 ml 17514301 g 75 S 30-300 em/h
HiTrap Benzamidine FF (high sub) 2 7lix1 ml 17514302 PH B E (B71 ABAD 28
HiTrap Benzamidine FF (high sub) 1 7ix5 ml 17514401 PH S (E71. MBAD -9
Calmodulin Sepharose 4B e
« ot S0[4 O{I|L|E| A20LE 12T RIS ZM, calmodulin® "= o 26
22t 2= TS HAIS=| AFgE LT TE o
- S8 ATPase T2 7|LIR|, &4 5|0 AE|21H|(PDE), A1 "¢ 2| ——=°
7(|_‘|'-_é"0-|| -T'.;|'0f|3|'E C;_l"ﬁ’é' Calmodulin Sepharose 4B 10 ml 17052901
+ S8 :Ca EUMALE, S22, 3- AT, QIEHE, JyTY:
Mastoparan o
A ojEzIA 4% agarose
B Yz A 90 ym
2|2t calmodulin
ZtE 5 0.9-1.3 mg calmodulin/mIL medium
ZCf M R <75cm/h at 25 C, HR 16/10 column, 5 cm bed height
pH CHEd (37|, ALZAl) | 4-9
pH QHE (SH7] MIEAD | 4-9
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Streptavidin Sepharose High Performance

- 04 25t Ofb| €l - 10| €l 28-S 0|23t HH0| &l HA
DNA, 313 S A3 22t 20| 75
- OfH| €l - HEO| €l 28 2T} okt OfH|El - 0]0| b 2
o

=A 8H 7ts

Sample: 9.0 ml of a mixture of BSA and iminobiotinylated BSA,
filtered through a 0.45 pm filter
Column: HiTrap Streptavidin HP 1 ml
Binding buffer: 50 mM ammonium carbonate, 0.5 M NaCl, pH 10.0
Elution buffer: 50 mM ammonium acetate, 0.5 M NaCl, pH 4.0
Flow rate: 1 ml/min (0.3 ml/min during sample application)
Instrumentation: AKTAexplorer 10S
A,go MAU % Elution buffer
1200 — Azgo
— 100
«
1000 —
— 80
A
W 800 —
— 60
600 —
— 40
400 —
— 20
200 —
0 | 0
T T I I
0 5 10 15 20 ml

Streptavidin Sepharose High Performance= H| 2E| HAIZ
=22 2% 00| cH|2EIS El S22 HAH|IE ?loh 7HLEl
2L .

HiTrap Streptavidin HP=0]| 2| 218 AF2317| £ H A5 S2tAE]

Z 0| S0 U= ready-to-use2| LT AZYL|CH
Z23e

A = =3 IS
Streptavidin Sepharose High Performance 5ml 17511301
Streptavidin HP SpinTrap 16 2 28903130
Streptavidin HP SpinTrap Buffer kit * 16243 28913568
Streptavidin HP MultiTrap (96 well) 44 28903131
HiTrap Streptavidin HP 5 7fx1 ml 17511201

%10 x Binding/Washing buffer (TBS) 5 mIx 2, 10 x Elution buffer 3 ml, 1x Blocking buffer 20
MIEYL|CE

A

ZiojEZIA highly cross-linked agarose

He 221 34 pm

2|7t Streptavidin

zet g2 > 390 nmol Biotin/m!. medium ?iotinylated 6 mg
bovine serum albumin/mL medium

Zoid 5 <150 cm/h

pH EEE (A7 ALBAD) | 4-9

pH 2t (7], M™EA]) | 2-105

« Streptavidin SepharoseS 7|Bt2 2 o 144 4 HIE

E2 TR 8

o

0

i
rlo

|> 0
tm
1

* 300 pg H| IS} BSA / mL & EFH

Streptavidin Mag Sepharose Streptavidin Sepharose
ST Z st atd BlEYLCEL 22 2 8. 1582
712! Sepharose®| S92 2/t A0, F TS
ESHOR 5|48 4 YBLICL 2 4720 |28 BA

532 0|25 M 212, biotin HA! CHKZI Z7|of 2 &HEHL| C}.

=

SHH| AF2SH= 247 2 1.5 mL 2 2{2|-8 MagRack 6,

15mL /50 mL 5 E 2{2| & MagRack Maxi 2 ZF0f|A| MEHGIA!

= AE LI

zE2HE

Al = z¥ IE WS
Streptavidin Mag Sepharose 2X1 ml 28985738
Streptavidin Mag Sepharose 5x1 ml 28985799
Streptavidin HP SpinTrap Buffer kit * == 28913568
MagRack 6 174 28948964
MagRack Maxi 174 28986441

#10 x Binding/Washing buffer (TBS) 5 mlx 2, 10 x Elution buffer 3 ml, 1x Blocking buffer 20 ml
MIEYLICE

Aot

o

HOjERIA highly cross-linked spherical agarose (Sepharose)
containing magnetite

o Yz A3 37-100 ym

2|7t Streptavidin

a2 8 > 300 pg biotinylated BSA/mL of medium
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ViiSelect e

* VlISelect= Factor VIl / VIlaQ| AA|E 2|oH A A =l H{I|L|E]|
A=Z0ETLfI] 2| I L

highly cross-linked agarose
75 pm

recombinant protein (Mr 14 080) produced in S.
cerevisiae

5.7 mg/mL of medium
8 mg/mL of medium

at least 600 cm/h in a 1 m column with 20 cm bed
height

3-10
2-12

« Factor VII2| 22401 L1 A 2Tt =2 Ml TS U=
Olm|L|E| A 2OEH T 2| 3!
LY OPLROA TR OEYAL £ Q4 Ol T M2
2|7} 7ts g ct
« Non-mammalian derived product H| R =5 {2}
HEZ22M, A2 247t gls Lt
=0
zedE
A= nz Ic s
VliSelect 25 ml 17547701
ViiSelect 200 ml 17547702
ViiSelect 1L 17547703
ViiSelect 5L 17547704
IXSelect e

« IXSelect= CH¥St AL 2 (feed streams) 22 20|A IX BH S
A & 4 Qe 2 NokEl 2| RIQILCY.

FYHOPIRQAT|E HEAL £2 R
X217t 7ks BLC

I
=
2
i
=
MUl
I

» Non-mammalian derived product H| 25 S= S2f
HZSLLEM, A 2H 7t &L

- 20| 292 YRR YRS SIS EY S o2 7|2

iy

AHlSE UL

[com] [ rsF |

=0 2
F=88

A= ¥ IC S
IXSelect 29 =9

highly cross-linked agarose
75 um

Recombinant protein (Mr13 151) produced in
Saccharomyces cerevisiae

8 mg/mL medium
6 mg FIX/mL medium

=600 cm/h at < 0.3 MPain a 1 m diameter
column, with 20 cm bed height

3-10
2-12

ViliSelect o

« VllISelect= recombinant B domain depleted factor VIII2|

HAHE 2lo DOtEl O{I|L|E| A 20HE TJ2HT| 2| I LT}
» 2| 28 B-domain-deleted Factor VIIIO|| CHSH =2 MEHN
28 A B EY(retained activity) 2 = 22 & B- =02l
EQIztvine| 24! A

[

M (scalability)

m oy R
e u>

o
o

J

=
omn
Mo
40
L

[com] [ rsF |

=]
ZEYE

A E 2 ICHS
Vlliselect 25ml 17545001

Vlliselect 500 ml 17545002

highly cross-linked high flow agarose
75 pum

13 kD recombinant protein produced in S.
cerevisiae. Binds to beta-domain depleted factor
VIl molecules.

0.7 mg/mL medium
NHS

=300 cm/h in a BPG 300 column with 20 cm bed
height at 20°C using process buffers with the
same viscosity as water at < 2 bar (0.2 MPa)

3-10
2-12
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Plasminogen Removal Gel e

Plasminogen Removal Gel 2 S2tA 0| =2 & S2tA 0 =2

[com] [ rsF |

ZEAHE
EYQIRte| M A AHE U5 L QHE 2i|210|0f, B E A= T= o
n| e AQIL|C E5 ZatAD| L A9 HA|O|E ALREH A& A E =3 iy
9;'\% |_| l:l'- Plasminogen Removal Gel =2 =9
Z2tA 0| A A H 22 highly cross-linked 4% Ot 722 A
DHE2IAS 7|9t 25101, 0|2 Cfzo| MBS Maat 32 ALY
ot 4~ Q&L C ZAojESIA highly cross-linked 4% agarose
2| ZtE trans-4-(aminomethyl)cyclohexane carboxylic acid=, o3 Q2| 22 90 ym
B 22| 280 E0[st=F Z1 2l4d Ql spacerarma 2|7tE A Uy epoxy
E3 EZ2|A 2 SH ol
S °H 7 |% DH— —!—O” =X El O'I ON=] I‘| Cl'- == Trans-4-(aminomethyl)cyclohexanecarboxylic acid
2|UHE s 9-13 ymol/mL medium
of2{ o4 E4 150-250 cm/h, 0.1 MPa, XK 50/60 column, bed
oo height 25 cm (base matrix)
pH tE - (B7] ALEAD | 313
pH tEE (H7], MIEAD) [ 2-14
H 1
2’5 ADP Sepharose 4B o
* NADP,NADE 7|2 5t= &4 dA| Al'ok
o
« 2|7ZtE== NADP Of'é*i]
A ojE2IA 4% agarose
= —
* Poly(U) & Pon(A) H 2 7121 &4} Poly(U) EE= Poly(A) T3 012 2/ 90 pm
Bt ZAof| &
2tE s 2 pymol 2’5 ADP/mL medium
. 0.4 mg glucose-6-phosphate
=0 25t Rt
T %IE s=ee dehydrogenase/mL medium.
A= 3 IC s Bl PR~ 75 cm/h at 25°C
2’5’ ADP Sepharose 4B 59 17070001 pH QtAM (27|, AL A]) 4-10
pH 2t H (H7], MIEAD | 4-10
Alpha-1 Antitrypsin Select e CDM
* Alpha-1 antitrypsin (AAT)2] 2201 A HA| S 9|5t =2 YO AAT A _ . .
A EHAC-;Q S 01]:[' L—|E| EEDfEJEHHI E-||Z| Sample: 100 mL plasma diluted 3-fold in 20 MM Tris, 150 mM NaCl, pH 7.4

Equilibration, loading, and wash buffer:
Elution buffer:

— =2 X —
SRR U K402 B A EHE Y 3 A M
« S8 pHO| 2efet 8= 2
LIl OjER|A0| 244 42 Lo 70| B|S0|F 2T
23
= 0 2-
T 848
Al = z% IcHs
Alpha-1 Antitrypsin Select 25 ml 17547201
AI.O#
o
ZOESIA highly cross-linked agarose

75 um
Recombinant protein (Mr 13,025) (in

2jzte i
Saccharomyces cerevisiae)
2ZtE s 5.5 mg/mL medium
22 10 mg AAT/mL medium
oraf OA E A =600 cm/h <0.3 MPa in a 1 m diameter column,
soarmee with 20 cm bed height
p

HEE (71 AEAD | 3-10
o

I MIZAD | 2-11

he]
I I
o
2
%
Nl

20 mMTris, 150 mM NaCl, pH 7.4
20 mMTris, 2 M MgCI2, pH 7.4

Stripping buffer: PBS, pH 2
Column: 8 mL of Alpha-1 Antitrypsin Select packed in a HR10/10 column
Running procedure
Flow rate: Sample load and wash 2.3 mL/min (150 cm/h)
Elution 4.6 mL/min (300 cm/h)
Equilibration: 10 CV binding buffer
Sample size: 100 mL prepared sample
Wash: 4 CV binding buffer
Elution 1: 4 CV elution buffer
Elution 2: 4 CV stripping buffe

2500+

2000+
Elution

|

Plasma loading
15001

1000+

A, (MAU)

2" elution

|

0 50 100 150 200 250
Volume (mL)

500
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0|2 u &l capto
CaptoQ - CDM
D2 AAF AN 27| HH L E7HHHL 2 2012 Zo Ao
D T=o
o 2¢ DT HE
L 52 HB 8, NI4T LS £ 90| of3), B2 — = —
EtYS S0| 1 Wibd S SetAlY
Capto Q 100 ml 17531602
C 2 OptRA 2RO R &2 H|E £0|0ME HA| IHs Capto | rsereos
C DR ZABHOM ZA ME HA 7} CaptoQ s. | 17sat60s
Capto Q 0L 17531605
Capto O|2 J"-'Ql- E“Z % A‘—Hg% % | Algt Ol % Z‘” % PreDictor Capto Q Isotherm 494 28943278
Tl o|_|- el | e L'I El‘ = Eﬂ % i= H|A A;-”OI Ol Eh @-%‘O—I PreDictor Capto Q, 2 pl 474 28925773
2 Y0 IFg= F0 7|5 VIS RAISH A, YA BEE PreDictor Capto Q, 20 pl 47) 28925806
%Z Ti | ;E’ Y Ect' Of J__EOAE ﬂhi;%fg(gfgn i“lr_fac‘: /e\XtenderE PreDictor Capto Q, 50 il 47y 28925807
Aotz AR s2 M 2R TS 2 USHM. PreDictor RoboColumn Capto Q, 200 il 8 7K 28986072
oF PreDictor RoboColumn Capto Q, 600 pl 874 28986175
AI- o PreDictor Capto AIEX polishing screening (2 pl/g 96 29095570
AojEZIA highly-flow agarose with dextran surface extender pp*t =2i|0|E 404
3 Iz} 2IH 90 ym PreDictor AIEX screening, 2 pl/6 pl *2 471 28943288
2|7te Quaternary amine . o ) . 96
a7k Ef9l E————— PreDictor Capto AIEX polishing screening (20 pl) =34)0|E 404 29095569
=
Zs 22F > 100 mg BSA/mL medium PreDictor AIEX screening, 20 pl *2 474 28943289
oje mat 22 0.16-0.22 mmol Cl-/mL medium 96-well array plate for PreDictor RoboColumn 174 28986242
otad OA = A < 0.3 MPa at 700 cm/h, 1 m diameter column, 20 HiTrap Capto Q 5 ZHpxt mi 11001302
soaraee cm bed height in water HiTrap Capto Q 8 7Hx5 mi 11001303
pH OtA M (27|, A2 A]) 2-12 HiTrap Capto IEX Selection Kit * 5Zx1ml 28934388
pH QFA A (TH7|, MIZA]) 2-14 HiScreen Capto Q 1x4.7 ml 28926978
1. T3HEl 2|2l Capto Q, Capto Q ImpRes, Capto adhere, Capto adhere ImpRes RTP Capto Q 5L 1724 29146143
2, Z3kE 2 21: Capto Q, Capto DEAE, Q Sepharose Fast Flow, Capto adhere
%3, ILSLEl Z124: HiTrap Capto Q, HiTrap Capto S, HiTrap Capto DEAE, Hitrap Capto Adhere, RTP Capto@25L 1M 28901723
Hitrap Capto MMC RTP Capto Q 10 L 174 28901724
RTP Capto Q 20 L 124 28901725
RTP CaptoQ 1L 174 28951090
CaptoQXP o
* Capto S B0 M SHQ 2|ZHES ZEAIZ AL A Yoy EX-p
EE20l RIYLIch T=o
o —
- 29 758 R4 U bed heighto] #7720l BB ————— —
SEEAH s
« = A 2[SH(throughput) S 71|22, A|20| itdat Z349| AFOF
2L B 4 ASL I
¢ 245} 515HA O AN AOoERZA high-flow agarose
BI Y2 A 75 pm
Capto Q XP= & S5 (pressure-flow)54 2 2 7|5 2l Quaternary amine
7H=* (pore opening) & A|H 27|71 2 M&EXe| §2t0| 20|ct 2[ZtE Bt Strong anion exchanger
122 (high-flow)2 Z|H O} 2A D EZIAZ J|BIO 2FHL|C}. ol wet 8% 95-125 umol Cl/mL resin
Q 2|t 2 AA|of| Agtst 2|7t E0| 0, H| 0| A I ESIA < 300 cm/h 0.3 MPa, 1 m diameter
SYI B 2717 2 WIS ST A HEE Sl A RO
BlILic
pH CHE M (B71 ARBAD | 2-12
pH QHEd (T2 MZAD | 2-14




0|2 u &l capto
CaptoS - RSF
L DEH|A AN 27| HH U Z7HHAE 2 Yoje =oxo
S| T ©
= - A= =z IS
-5 TE B DA UL £ 20 of3, Z2AA — ——
o o =
EIQIS S0| 1 e = A
Capto S 100 ml 17544101
« ZtM OF2 A Al Lo HlE =0 A M 7=
24 O bR A 2202 2 HIC £O0[0| M HA 7S oo | vresinos
C DR ZABIOIM A ME HA TS Captos st | 17saar0s
Capto S 0L 17544105
= o = =2 =
Capto O|S‘—>_ j'__?_|' Eﬂa% %{A'—I-glg %}\l o‘—|- 9" Q'k% Z‘”}—E '?'I O'—|- PreDictor Capto S Isotherm 474 28943279
A= =
AUYUCE 2 e B2 A A3 20 B R0 27 PreDictor Capto S, 2 pl 47l 28925808
220l At = i} 2 oZ|5tH M IR} 22
g20f ‘To = 501715 5'7|| = FAISHEM YA B4 S = PreDictor Capto S, 20 47} 28925809
Z7FAZILICE O A R =
S Ell- | = L f-gf J__EO—EJ(L o :jg_(g:';‘ s;:lrf?c}?fxtendera PreDictor Capto S, 50 4y 28925810
TElst= A2 2 [ S Als{sha LTt
2gst= A EC M 2 TS FYUSHH PreDictor RoboColumn Capto S, 200 pl 87 28986081
PreDictor RoboColumn Capto S, 600 pl 87 28986176
AI'%': PreDictor CIEX screening, 2 pl/6 pl *" 474 28943290
ZOEZA highly-flow agarose with dextran surface extender PreDictor CIEX screening, 20 pl ™" 44 28943291
o3 QAL 21 A 90 pm 96-well array plate for PreDictor RoboColumn 1724 28986242
= Sulfonate group HiTrap Capto S 5 7ix1 ml 17544122
2|7tC Efel Strong anion exchanger HiTrap Capto S 5 7{{x5 ml 17544123
_ . ko =
A5t 22k > 120 mg lysozyme/mL medium HiTrap Capto IEX Selection Kit 5&x1ml 28934388
o|2 mst gt 0.11-0.14 mmol Na+/mL medium HiScreen Capto S 1x4.7 ml 28926979
otad OA A < 0.3 MPa at 700 cm/h, 1 m diameter column, 20 RTP CaptoS2.5L 1M 28901729
som e cm bed height in water RTP Capto S 10 L 124 28901730
pH OtA M (27|, AFZA|) 4-12 RTP CaptoS20L 174 28901731
pH O A (7|, MZA) | 3-14 RTP CaptoS 1L 174 28951093
# 1 XSS 2f|Zl: CaptoS, SP Sepharose Fast Flow, Capto MMC
* 2 ILSHE| Z2: HiTrap Capto Q, HiTrap Capto S, HiTrap Capto DEAE, Hitrap
Capto Adhere, Hitrap Capto MMC
Capto DEAE RSF
c T2 MA AHYOM 27| EA L S EAHE of 20|12 =20 -
S| T o
Lo ASIR2F 1OATI LIS A0H OF2 5 AE i i
cETC SRS oF- —T’—'I'I'_—'Tll' e =< —10'” 9_|0H,E§A‘”ﬁ Capto DEAE 25 ml 17544310
E}OIS 20| AHAFAIS SEAFA|Z
IS S0l ditds FEAY Capto DEAE 100 ml 17544301
cddoptEA g ReZ 2 H|E #O0[|0ME HA| 7ts Capto DEAE L 17544303
c DA ZABIOIM BA ME HA TS Capto DEAE 5L 17544304
Capto DEAE 0L 17544305
Capto 0|2 WEH 2212 WAHS ZAGIO|UAB HZS 95t CaploDEAE oL | e
= = PreDictor Capto DEAE Isotherm 4 28943280
PRULICE 2 2212 ZRAA AA|US| T4 320l Zt Prevcto Cano DEAE ot | e
20| Y32 0| 712 37|12 RSN U2 A4S reDictor Capto DEAS 2 H
PreDictor Capto DEAE, 20 pl 47 28925812
ZTtAZLCE O L2 A 2|22 dextran surface extenderS ;
_ _ L PreDictor Capto DEAE, 50 pl 494 28925813
YORN, £2 53 T8 8YS HBHSLICE
= PreDictor RoboColumn Capto DEAE, 200 pl 871 28986082
Al-%t PreDictor RoboColumn Capto DEAE, 600 il 8 7l 28986177
. ) 1 5
ZOESA highly-flow agarose with dextran surface extender PreDictor AIEX screening, 2 /6 i 4 28943288
PreDictor AIEX screening, 20 pl * " 47} 28943289
B2 U1 90 pm o
96-well array plate for PreDictor RoboColumn 174 28986242
2|7tE i i
1= Diethylaminoethyl HiTrap Capto DEAE 574x1ml | 28916537
2Zt= Bt Weak anion exchanger HiTrap Capto DEAE 57x5mi | 28916540
Z2e8Y >90 mg avalbumin/mL medium HiTrap Capto IEX Selection Kit *2 5Zx1ml | 28934388
o|l2 st gaf 0.29-0.35 mmol Cl-/mL medium HiScreen Capto DEAE 1%x4.7 ml 28926982w
orad oA E A < 0.3 MPa at 700 cm/h, 1 m diameter column, 20 RTP Capto DEAE, 10 L 174 28929127
85 TR =0

pH HYH (371, AFZAD
H

HYE (T2 MHAD

cm bed height in water
2-9
2-14

*1, ZL5H=l 2| ZI: Capto Q, Capto DEAE, Q Sepharose Fast Flow, Capto adhere

*2. ILSkEl Z24: HiTrap Capto Q, HiTrap Capto S, HiTrap Capto DEAE, Hitrap Capto Adhere,

Hitrap Capto MMC



K=}
)

8t Capto

Capto SP ImpRes « RSF
c 2 MA AHYOIM S EAH L 2[S FAHE 4 L0|=2 =20 -
S| T © _
NS94 ZHUMES ol EE5H 22|32 thy A = T ICHS
LR S epharose HP. SorZelsdE=
T e P co=wrlen= =90 Capto SP ImpRes 25 ml 17546810
AR AAHYEOZ HAE O AAHY GO ZHEet A Capto SP ImpRes 100 ml 17546802
Capto SP ImpRes 1L 17546803
5| o
Capto ImpReS O|% E%I- E“Z'_lt Z‘”}_ ﬁ;-”oé %Elé’l gxﬂ%&é Capto SP ImpRes 5L 17546804
= | - O NO
HLE YT 7| Z RS0 RIS TR4S te Cantosp Imorie e | reseeos
= =
Z0f SA7F UAA| 2, Capto ImpRes 2|22 ZH OVI2ZAE PreDictor Capto SP ImpRes, 6 pl 474 17546816
= =2 = = A '
Al’ng‘@I O:}Z|- 37|E 7\-”01 Ol-O:I _E_a%% :U:HEOJZH' 0‘=||'E‘_=I| %__‘T PreDictor Capto SP ImpRes, 20 pl 474 17546817
Sde 3AA WS LIC '
PreDictor RoboColumn Capto SP ImpRes, 200 pl 871 28997449
AI‘O': PreDictor RoboColumn Capto SP ImpRes, 600 pl 87 28997450
— PreDictor Capto CIEX polishi ing (2 pl/6 pl) * s S201= 29095568
2 DjE2IA high-flow agarose reDictor Capto polishing screening (2 pil/6 pl) x|
7 Ol R A 9%6e Z0|E
da et 43 40pm PreDictor Capto CIEX polishing screening (20 ul) * Exiﬂu | 29095567
2|7tE Sulphopropy!
96-well array plate for PreDictor RoboColumn 17 28986242
2|ZtE EfR) Strong anion exchanger P H
HiTrap Capto SP ImpRes 5 7fx1 ml 17546851
25t oot > 95 mg BSA/mL medium
=8 oo > 70 mg lysozyme/mL medium HiTrap Capto SP ImpRes 5 745 ml 17546855
ole st 2ak 0.13-0.16 mmol Na+/mL HiScreen Capto SP ImpRes 1x4.7 ml 17546815
OH QA EM < 0.3 MPa at 220 cm/h, 1 m diameter column, 20 RTP Capto SP ImpRes 1L 1M 29101661
cm bed height in water RTP Capto SP ImpRes 2.5L 174 29101662
pH QtAd (A7, AHZAl) | 4-12 RTP Capto SP ImpRes 5L 174 29146147
pH OHY (H7] MEAD | 3-14 RTP Capto SP ImpRes 10L 174 29101663
* ILSHE| 24| 21: Capto S ImpAct, Capto SP ImpRes, Capto MMC ImpRes RTP Capto SP ImpRes 20L 174 29101665
CaptoQImpRes RSF
D2 MA AHYOIM S EA L 2(S EAHE L 302 EX-IT
R e L 3 E B3 EEE
: _T'_-r?——_'|—_7r_7dOi|k|ESepharose HPS)_l- %sﬂ_ﬂ__a' SF—H‘ I:El-g Capto Q ImpRes 25 ml 17547010
c SYLHLELE SAE0f A Y YOl ZHESH L BAIA A Capto Q ImpRes 100ml 17547002
Capto Q ImpRes 1L 17547003
= o
Capto ImpRes 0|2 WE 2212 HZ AHY B2 HHGOR 0 - S I
o
e eaLct 7|2 nRels A2 14 U oo Qe i | e
Zdo.” %'_D#ljl- 9191;{' D'_I-' Capto ImpRes E“X'_l% %’Hg 0|-7 fEﬁ% PreDictor Capto Q ImpRes, 6 pl 474 17547016
2 E5t0] YA A7 E ML 2 22| s8H2 A2 Rl '
_ _ PreDictor Capto Q ImpRes, 20 pl 474 17547017
A, Fd 74 S4S A WSO
PreDictor RoboColumn Capto Q ImpRes, 200 pl 87 28996918
PreDictor RoboColumn Capto Q ImpRes, 600 pl 8 7H 28997391
Al-%l: PreDictor Capto AIEX polishing screening (2 962 22{|0|E TR
uL/6 L) x 404
A ojESIA high-flow agarose
2 OHEH g g PreDictor Capto AIEX polishing screening (20 [96%! =2{|0|E 29095569
o YA 40 pm ul) x 40
2|7t Quaternary amine HiTrap Capto Q ImpRes 5 741 ml 17547051
2|7tE EfQ! Strong anion exchanger HiTrap Capto Q ImpRes 5 71{x5 ml 17547055
Ha Qat > 55 mg BSA/mL medium HiScreen Capto Q ImpRes 1x4.7 ml 17547015
=TT > 48 mg B-Lactoglobulin/mL medium RTP Capto Q ImpRes 5L 194 29146150
=R =1 ) ] )
olg ue g 0.15-0.18 mmol Cl-/mL medium RTP Capto Q ImpRes 10L 174 29101657
HQEEM < 0.3 MPa at 220 cm/h, 1 m diameter column, 20 RTP Capto Q ImpRes 2,51 174 29101655
cm bed height in water
RTP Capto Q ImpRes 1L 174 29101654
pH A H (A7], AFAD | 2-12
HotE M (T2 MEAD | 2-14

* I SHE| 24|21 : Capto Q, Capto Q ImpRes, Capto adhere, Capto adhere ImpRes




0|2 u &l capto
CaptoSImpAct o RSF
cD2MAAAHYOM ST EA L 2(S EAHE Y 202 =20 -
Imiciy | T O
_ e A= =z It S
£ 100 mg MAD / mL 0| 440] 42 23t 822 M55t 2 0|2 &
- Capto S ImpAct 25 ml 17371701
LS|
Capto S ImpAct 100 ml 17371702
= | - — =P =)
w2l ¥k =1l aggregate L HCP S92 =w &S Capto S ImpAct 1L 17371703
SN2 AHAH 7
2o 2 HA Its Capto S ImpAct 5L 17371704
« | | FF HAH| 0L L E| A =, H25E FA0 2[4 Capto S ImpAct oL 17371705
Capto S ImpAct 60 L 17371760
Capto S ImpAct= 4| 2| F H| 2 A7 Q2| 2|4 PreDictor Capto S ImpAct, 2 474 17371716
PapiE=Xe) =1~ o||_|: AT 2o
dAEg2= WL E A-YLICL 28 &2 100 mg PreDictor Capto S ImpAct, 20 il 474 17371717
O|AtC 2, 7|& A Zo| F15H ChsHL|C)
MAb//\mL |EIA o=, I_IA_T 1|EE|A—|E1'59|_'|O“ OH(;)I SfL| |-'E PreDictor RoboColumn Capto S ImpAct, 200 pl 8 17371771
0 OHE (0] £ AY£35 Ut 7=
;” | FOHEM = °|_ 34|-c>|- o 2 El.llA ol-:i o /t E Al-l - PreDictor RoboColumn Capto S ImpAct, 600 pl 8l 17371772
[= [$]
AI'_O-I N _1:0 ;l o= ul |.|_ 18 oA Al : f PreDictor Capto CIEX polishing screening (2 pl/6 |96%=2{0|E 29095568
MASGLLCL =2 28 8 1 Feley - 143 Adst pl) * x40
Eﬁl 7| 741 |o_| 7o|' %k0|% Jj'—-‘_&l' E‘” e L—l [:|'- PreDictor Capto CIEX polishing screening (20 |96 =2{0|E
ul)* wa 29095567
Media: Capto S ImpAct, Capto SP ImpRes, Eshmuno CPX, Fractogel . 5
EMD SO3- (M), Nuvia HR-S, o Poros XS HiTrap Capto S ImpAct 5 7fx1 ml 17371751
Column: Tricorn 5/50, 1 mL HiTrap Capto S ImpAct 5 7l{x5 ml 17371755
Sample: MAF) A and MADb B, purified on MabSelect SuRe medium HiScreen Capto S ImpAct 1%4.7 ml 17371747
Sample load: Until 10% breakthrough
Start buffer: MADb A, pH 5.0: 50 mM sodium acetate, pH 5.0 + 50 mM NaCl RTP Capto S ImpAct 5L 124 29146146
(optimum for Capto S ImpAct, Eshmuno CPX, Fractogel EMD RTP Capto S ImpAct 10L 174 17371763
S0O3- (M), and Poros XS)
MAb A, pH 6.0: 50 mM sodium acetate, pH 6.0 (optimum for RTP Capto S ImpAct 2.5L 1M 17371762
Capto SP ImpRes and Nuvia HR-S)MAb B: 50 mM sodium RTP Capto S ImpAct 1L 174 17371761

acetate, pH 5.5
Start buffer + 500 mM NaCl
0.19 mL/min, 5.4 min residence time

Elution buffer:
Flow rate:

120 A

B MAb A, pH 5.0
BE MAb A, pH 6.0
B MAbB

DBC 10% breakthrough (mg/mL)

Capto S
ImpAct

Capto SP
ImpRes

Eshmuno CPX Fractogel Poros XS Nuvia HR-S

EMD SO," (M)

DBC comparison of different CIEX media. Capto S ImpAct exhibits equal or
higher DBC compared with Eshmuno CPX. Capto SP ImpRes, Fractogel EMD
S03- (M), Nuvia HR-S, and Poros XS exhibit lower DBCs under the observed
conditions. Experiments were run in triplicate.

Medium: Capto S ImpAct

Column: Tricorn 5/100, bed height 10 cm

Sample: MAb E, purified on MabSelect SuRe medium
Sample load: 85 mg/mL medium

Start buffer: 50 mM sodium acetate, pH 5.3

Elution buffer: 50 mM sodium acetate + 500 mM NaCl, pH 5.3
Flow rate: 0.35 mL/min, residence time 5.4 min

Gradient: Linear, 0 to 350 mM NaCl in 20 CV

*z5HE| 242 Capto S ImpAct, Capto SP ImpRes, Capto MMC ImpRes

AJOE
o
ZiojE2IA high-flow agarose
B YA A 50 ym
g|lzte Quaternary ammonium
2|Zt= Etel Strong cation exchanger
Ol wetaak 37 - 63 ymol H+ /mL medium
5 22 > 100 mg IgG/mL medium
> 90 mg lysozyme/mL medium
> 85 mg BSA/mL medium
orad oA = A =220 cm/h <0.3 MPa, 1 m diameter column, 20
BT =0

cm bed height

pH HEE (A7 ALBAD | 4-12
pH OFEA (HIL MBAD | 3-14
3500 1| 2%9 2342 T r 70
ZESHAE
3000 1 CaptoS ImpAct r 60
OllAf 210t gL
2500 1| crL.eaRa g r 50
A4 23,90 %2 &
2 2000 1| gagz 277 r 40
S £0-6%2 2Uh
1500 - 2L r 30
1000 - r r 20
500 - r10
) N UL
T T T T T T
0 20 40 60 80 100

Aggregates (%)
S
)

Conductivity (mS/cm)

67



0|2 w8l Sepharose

Q Sepharose Fast Flow e RSF
« 27|~Z7HEAIE 4 20[2 et EX=-p
AMAIME2 TIO ShH= A 2| 2 TT o
* S |_|'o§ e °|'t ox-”O'” }-l = A = T2 FCHS
* Sepharose HP2| 2f 5H F& 2= 2Hd Tt Q Sepharose Fast Flow 25 ml 17051010
Q Sepharose Fast Flow 300 ml 17051001
Sepharose Fast Flow (FF) Olg _3_‘_ iul’EJEH]IlR E‘”Z| o Q Sepharose Fast Flow 5L 17051004
° o Q Sepharose Fast Flow 0L 17051005
Sepharose CL-6B O|2 8t 2| 210t 7t i =5 Kl S2( 4 Q Sepharose Fast Flow, BzOH 0L 17051022
SistA o 2 ZislEl NS 0|2 W3 2RI LT Fast Flow Q Sepharose Fast Flow 60 L 17051060
E-||Z|_|% Sepharose HP9| c_>|l: 5 HH9| QLoZ E-H?{‘_IQ 7\H AH%EF A PreDictor Q Sepharose Fast Flow Isotherm 4 ;: 28943286
- - PreDictor Q Sepharose Fast Flow, 6 pl 4 28943269
ol7| oh= 2 jzto SELE A2 24| AHAF 22
M?l E 20l Al =S CHE2 2 2e|StALE Al R dik S ZO PreDictor Q Sepharose Fast Flow, 20 p 474 28943270
AeFetLct PreDictor Q Sepharose Fast Flow, 50 pl 474 28943271
PreDictor RoboColumn Q Sepharose FF, 200 pl 8 28986086
AI'O E PreDictor RoboColumn Q Sepharose FF, 600 pl 8 i 28986180
o PreDictor AIEX screening, 2 pl/6 pl ™’ 474 28943288
A ojE2IA highly cross-linked 6% agarose PreDictor AIEX screening, 20 pl * U 494 28943289
HiTrap Q FF 5 7x1 ml 17505301
o oIzt ZIA 90 um
SRR H HiTrap Q FF 57ix5ml | 17515601
2|2te Quaternary amine HiTrap IEX Selection Kit *2 7 Zx1 ml 17600233
2|7tS EQ) Strong anion exchanger HiTrap Fast Flow IEX Selection Kit*® 5Zx5ml | 90100200
[ . HiScreen Q FF 1X4.7 ml 28950510
5
AHet 22 120 mg HSA/mL medium HiPrep Q FF 16/10 174 28936543
o|l2 st gaf 0.18-0.25 mmol Cl-/mL medium RTP Q Sepharose FF 5L 174 29146155
UHLEEN 0.1 MPa at 400-700 cm/h, 5 cm diameter column, RTP Q Sepharose FF 1L 1M 28951125
15 cm bed height RTP Q Sepharose FF 2.5 L 174 28929076
e P RTP Q Sepharose FF 10 L 174 28929079
PHOHEE (@71 AFEAD | 2-12 RTP Q Sepharose FF 20 L 174 28929082
pH Ot (EH7], MIE Al 2-14 %1, LEHE| 2|21 : Capto Q, Capto DEAE, Q Sepharose Fast Flow, Capto adhere

*2, ISk Z2 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub),
HiTrap Q XL, HiTrap SP XL
%3, BHE| 21 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub)

SP Sepharose Fast Flow e RSF
« 27|~ EHE Z LO[2 W B EX-pre
_ _ T o
A T2 She Aol 213 = =T ==
* Sepharose HP2| Qf 5HY F &0 = ZHd Tts SP Sepharose Fast Flow 25 ml 17072910
SP Sepharose Fast Flow 300 ml 17072901
Sepharose Fast Flow (FF) 0|2 &t 3 20E 2O |32 SP Sepharose Fast Flow 5L 17072904
° s 2| Y e SP Sepharose Fast Flow 0L 17072905
Sepharose CL-6B 0|2 w &t 2RIt 7t =5 Half 22|14 SP Sepharose Fast Flow, BnOH 0L 17072922
sistdo = A5tel 45 0|2 wat 2| RIRIL|CT. Fast Flow SP Sepharose Fast Flow 60 L 17072960
IRl Sepharose HP2| oF 5 HY| 9| _IC_|>__/_|.§2§ E.”;ﬂg AHAYSE 4 PreDictor SP Sepharose Fast Flow Isotherm 4 7: 28943287
= - PreDictor SP Sepharose Fast Flow, 6 pl 47 28943272
ol7| 2 2 cHako SHAL 2 el AHAE 2
A7 | 20l A 2S HF 22 He|stALE, A2 o dit S5O PreDictor SP Sepharose Fast Flow, 20 pl 474 28943273
== o
A EHeHL|C} Mono SeF 7I77H2 MEE 2 7131 @45t RISE, PreDictor SP Sepharose Fast Flow, 50 pl 47 28943274
22 AHQUZR ZHE 2|ASIot S AH Y A & 4~ Q&L|CL PreDictor RoboColumn SP Sepharose FF, 200 pl 8 7H 28986087
= = i Z)
Sepharose Fast FIOWEE|' ) o_/_.|\_ _Ialo_” EH% %F _/'\_ IE ngh PreD!ctor RoboCqumT] SP Sepharoif FF, 600 pl 871 28986181
2 IALIC PreDictor CIEX screening, 2 pl/6 pl 474 28943290
FlowAgarose 2{|2! Capto= A& LI PreDictor CIEX screening, 20 ul* ! 49l 28943291
HiTrap SP FF 5 7{x1 ml 17505401
AFQF HiTrap SP FF 57x5ml | 17515701
HiTrap IEX Selection Kit *2 7Zx1ml 17600233
A OHE 2IA i i 9
2 HEHL highly cross-linked 6% agarose HiTrap Fast Flow [EX Selection Kit *3 5Zx5ml | 90100200
Y YA 2y 90 um HiScreen SP FF 1x4.7 ml 28950513
ajz7te Sulphopropy! HiPrep SP FF 16/10 174 28936544
} RTP SP Sepharose FF 5L 17 29146156
2= Er Strong anion exchanger RTP SP Sepharose FF 1 L 174 28951097
zst 22 70 mg ribonucleaseA/mL medium RTP SP Sepharose FF 2.5 L 174 28929105
_ 7
0|2 mat 8 0.18-0.25 mmol Cl-/mL medium RTP SP Sepharose FF 10 L 174 28929106
RTP SP Sepharose FF 20 L 17 28929107
HAQEEM 0.1 MPa at 400-700 cm/h, 5 cm diameter column,

15 cm bed height
pH Ed (A7], ALBAD | 4-13
H (ST MEA) | 3-14

*1, LSHEl 24|21 : Capto S, SP Sepharose Fast Flow, Capto MMC

#2. ISkl 242 1 HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub),
HiTrap Q XL, HiTrap SPXL

#3, ILSHEl Z% < HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub)



0|2 w8l Sepharose

DEAE Sepharose Fast Flow

Sepharose Fast Flow (FF) 0|2 w2t I Z20tE 12| & 2|72
Sepharose CL-6B O|-2 1 &t 2|

HECIIINE S Os) 2217,

sistd o2 Z4stE 1/ s 0|2 et 2|21 LIC. Fast Flow
24|22 Sepharose HP2| 9F 5 H|O| 40 2 24| 212 A|AHSH
2= Q7| W20 A|ZE CHHS 2 H2|otAHLE A2 2 A4
2740|| H&EtL|C}. Sepharose Fast Flow2CF 174 2{ 2|0
CHE 755t High Flow Agarose 2| 2! Capto= & LTt

Column:
Sample:

Sample application:

HiTrap DEAE FF, 1 mL
2 mLE. coli lysate clarified by centrifugation
2mL

Start buffer: 20 mM Tris-HCI, pH 7.4
Elution buffer: 20 mM Tris-HCI, 0.5 M NaCl, pH 7.4
Equilibration: 20 mL start buffer
Wash: 10 mL start buffer
Elution: 40 mL, linear gradient, 0% to 100% elution buffer
Flow rate: 1 mL/min (150 cm/h)
mAU 280 nm mS/cm
[ Asos
350
I 40.0
300 -
2504 I-30.0
200
-20.0
150
100
-10.0
50 J/
o A

T T T T T T
0.0 100 200 30.0 400 500 60.0 mL

RSF

=< B0
FTede

A = = ICHS
DEAE Sepharose Fast Flow 25 ml 17070910
DEAE Sepharose Fast Flow 500 ml 17070901
DEAE Sepharose Fast Flow 0L 17070905
DEAE Sepharose Fast Flow 60 L 17070960
HiTrap DEAE FF 5 7fx1 ml 17505501
HiTrap DEAE FF 5 715 ml 17515401
HiTrap IEX Selection Kit ! 7 Zx1 ml 17600233
HiTrap Fast Flow IEX Selection Kit *2 5Zx5ml 90100200
HiScreen DEAE FF 1X4.7 ml 28978245
HiPrep DEAE FF 16/10 174 28936541
RTP DEAE Sepharose FF 1 L 174 28951126
RTP DEAE Sepharose FF 2.5 L 174 28929114
RTP DEAE Sepharose FF 10 L 174 28929115
RTP DEAE Sepharose FF 20 L 174 28929116

#1, ILSHEl 242 HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub),

HiTrap Q XL, HiTrap SP XL

%2, ILBHE| 242 HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub)

At

ZojEZIA highly cross-linked 6% agarose

o YAt 90 um

2|2t Diethylaminoethyl

2|ZtE EfQ) Weak anion exchanger

a8 110 mg HSA/mL medium

0|2 st 22F 0.11-0.16 mmol Cl-/mL medium

UHARLEEH 0.1 MPa at 300-600 cm/h, 5 cm diameter column,

AEE (&7 ALEAD

pH HE (EH7], MIZAD

15 cm bed height
2-12
2-14

69
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(=]

|- 2 u &t Sepharose

* Sepharose HP2| QF 5H S£0 2 2|l 715
Sepharose Fast Flow (FF) O|
Sepharose CL-6B 0|2 &t 2| ZIECH 7t =2 G5l 22| &,

RSF

Siet o 2 ZotE 1/ds 0= 18t 2f| 2IY LTt Fast Flow

2{| 212 Sepharose HPO| Of 5 HO| R £ 2 2| 7S 2 4~
W Y20 A|RE CHF 2 2{2[5HALE, A2 2 Yt SHO
2 LICE CM Sepharose FF= 2f0|2 wet2f|zle 2 LBkA{0l
2| FAlof Hgetch

==

238 At
H = =3k FEHS A ojEZIA highly cross-linked 6% agarose
CM Sepharose Fast Flow 25 ml 17071910 A Az 2 A 90 ym
CM Sepharose Fast Flow 500 ml 17071901 2|2t Carboxymethyl
CM Sepharose Fast Flow 0L 17071905 2|7tE Efe] Weak cation exchanger
CM Sepharose Fast Flow, BzZOH 0L 17071922 Ast e 50 mg Ribonuclease A/mL medium
CM Sepharose Fast Flow 60 L 17071960 0|2 w3t 2af 0.09-0.13 mmol H+/mL medium
HiTrap CM FF 5 7lix1 mi 17505601 gH R4 EH 0.1 MPa at 300-600 cm/h, 5 cm diameter column,
HiTrap CM FF 5 7|5 ml 17515501 25 cm bed height
HiTrap IEX Selection Kit *" 7 Zx1 ml 17600233 pH HEE (A7 ALEAD) | 4-13
HiTrap Fast Flow IEX Selection Kit *2 5Zx5ml 90100200 pH CHEM (TI] MEAD | 2-14
HiPrep CM FF 16/10 174 28936542 #1. LSS 2424 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub),
HiTrap Q XL, HiTrap SP XL
RTP CM Sepharose Fast Flow 20L 124 28929119 %2, ILBLE| 22 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub)
RTP CM Sepharose Fast Flow 2.5L 124 28929117
RTP CM Sepharose Fast Flow 10L 17§ 28929118

ANX Sepharose 4 Fast Flow

« dE2{Q 0|2 w8t |2} H| W5to] dEiHO| THE 2FZ0|=2

[com] [ s |

< 7|2 O0HEE AL Rpd EHR STME R 2222
H|£0|4 Z2&20| S&LICE

ANX Sepharose 4 Fast flow (high sub)2 2+20|-2 W SH| 244,

7|2 O E2IA Ql Sepharose 4 Fast Flow= 5}5t2, 22| &

- M= 20l T3 Aot Bl AT} B 5101 WL Y& LIC
— o I = = =2 [=] . i .
o OtHMO| o0, He 22| He|E 712! highly cross-linked 4 %
- 151 Q1 N0l 002 UZ EloP Y MY ZRES X 2yzi0)
s optE @A 2RIQILICE

AFZ0[ 7ts LTt

=20 72 OF

T c>E AI' o

A E 3k TIEHS ZoHEZIA highly cross-linked 4% agarose

ANX Sepharose 4 Fast Flow (High Sub) 500 ml 17128701 A Uz 2E 90 um

ANX Sepharose 4 Fast Flow (High Sub) 5L 17128704 =1 P = Diethylaminopropyl

ANX Sepharose 4 Fast Flow (High Sub) 0L 17128705 2|7tE Efe] Weak cation exchanger

ANX Sepharose 4 Fast Flow (High Sub) 60 L 17128760 ole mst gz 0.13-0.18 mmol CI-/mL medium (High Sub)

= 2T .
ANX Sepharose 4 Fast Flow (Low Sub) 500 ml 17128601 °° 0.06-0.08 mmol CI-/mL medium (Low Sub)
ANX Sepharose 4 Fast Flow (Low Sub) 5L 17128604 BERE R 0.1 MPa at 200 cm/h, 5 cm diameter and
. . 25 cm bed height in water
HiTrap ANX FF (High sub) 5 7Hx1 ml 17516201
HOMKM (27|, AFRA 3-13
HiTrap ANX FF (High sub) 5 7|5 ml 17516301 PH B E (B71. B A
HOFRA (TH7|, M A A 2-14
HiTrap IEX Selection Kit *? 7 Zx1 ml 17600233 PH2HEE (271 MAD
HiTrap Fast Flow IEX Selection Kit *2 5ZXx5ml 90100200

#1. ZLSHE| 2424 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub),
HiTrap Q XL, HiTrap SP XL
#2. ILBIE| 242 HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF, HiTrap ANX FF (high sub)



0|2 w8l Sepharose

Q Sepharose High Performance e
c SU2Z YAE Z S012 w St

* Highly cross-linked O}7t2 A H|E(H & YA+ 21 E 34 um)
« DR U XZAS A A0 Cet =2 2 Y

* Prepacked ZI & © 2 HiTrap, HiPrep, HiScreen RTP7} Q&
Q Sepharose High Performance (HP)= 117 &0f| M & SO H 22|

S22 eg 4 AsU

— o o
= B3
Zeae
AFQF e w3 ET=TTy
h High Perf 7 | 17101401
A ojEZIA highly cross-linked 6% agarose QSepharose !g erformance 5m 0140
Q Sepharose High Performance 1L 17101403
Yo YAt A3 34um Q Sepharose High Performance 5L 17101404
ipdi= Quaternary ammonium Q Sepharose High Performance 0L 17101405
2|7tE EfQ! Strong anion exchanger PreDictor RoboColumn Q Sepharose HP, 200pl 87 28986103
S ) PreDictor RoboColumn Q Sepharose HP, 600 pl 87 28986192
SESS 120 mg HSA/mL medium HiTrap Q HP 17x1ml | 29051325
Ol2 nst 82 0.14-0.20 mmol Cl-/mL medium HiTrap Q HP 5 7ix1 ml 17115301
HHAQLEEM min 75 cm/h, 0.25 MPa, BioPilot 60/100 column, HiTrap Q HP 5 75 ml 17115401
bed height 30 cm HiScreen Q HP 1x4.7 ml 28950511
oH O A (7] AFEAD | 2-12 HiPrep Q HP 16/10 174 29018182
bR A (T17]. MIZA RTP Q Sepharose HP 10L NS 174 29101717
PH P S (T MIBAD | 1-14 RTP Q Sepharose HP 1L NS 194 29101715
RTP Q Sepharose HP 2.5L NS 174 29101716
SP Sepharose High Performance e
« SU2E A E L 0|2 WSt EX-p
— = T o
» D=2 IPmE 203 0pHRA HIZ (B Rt F 34 um) = %5 | acus
= S IEHE
= 212 al S 22k AH =] o AHSt 2|
¢ —T,—T'—_Rl' OF = X‘IT'_‘Xl' f 7‘“ 7‘I'O“ EH ot=2 =TS OF SP Sepharose High Performance 75 mi 17108701
« I 2| 2424 O 2 HiTrap, HiPrep, H|Screen RTP7} QS SP Sepharose High Performance 1L 17108703
SP Sepharose High Performance (HP)= 11 20| A L E oLt SP Sepharose High Performance 5L 17108704
_E_EI %aj‘ (=) 0:1% _/'\_ 9}{%|_| [:l,_ SP Sepharose High Performance 0L 17108705
5 PreDictor RoboColumn SP Sepharose HP, 200pl 8 7} 28986104
A|' o': PreDictor RoboColumn SP Sepharose HP, 600 pl 8 7 28986193
A OjE2IA highly cross-linked 6% agarose HiTrap SP HP 1711 ml 29051324
3 QIR} 2IA 34 um HiTrap SP HP 571 ml 17115101
HiTrap SP HP 57x5ml | 17115201
22t Sulphopropy! tirap fix5 m
HiScreen SP HP 1x4.7 ml 28950515
2|ZtE EfY Strong anion exchanger HiPrep SP HP 16/10 174 29018183
sk 2af )
S8 ST 55 mg HSA/ML medium RTP SP Sepharose HP 10L NS 178 29101713
Oz ng 8 0.15-0.20 mmol Ci-/mL medium RTP SP Sepharose HP 2.5L NS 17§ 29101712
dH L EY min 100 cm/h, 0.25 MPa, BioPilot 60/100 column, RTP SP Sepharose HP 1L NS 17 29101711

bed height 30 cm

pH HYE (37 ALEAD [ 4-13
pH FYE (71 ALEAD [ 3-14

[com] [ rsF |

U 20|5tAH A A

oA
T/
151 0|2 Waky|o| MEHE 7} 2

—

CM Sepharose High Performance FF= CHEH2I0| 27F CC

CHAOf| AL 317 | 22 20| 2 WSk QIL|C}. CM Sepharose High

h_?_|_$_ 24]-”

ZEHE

A = = IEBS
CM Sepharose High Performance 1L 17127703
CM Sepharose High Performance 0L 17127705

Performance highly cross-linked el Of7 2 AH|E 24, .54 0|

F 10 HAISHH 34um B| =2 I E[0] AFLICE

Arg

A ojEZIA highly cross-linked 6% agarose
Yo Y228 34 um

2|tE Carboxymethyl

2|ZtE Bt Weak cation exchanger

ol st g2 0.06-0.08 mmol H+/mL medium
gHRESE 0.15-0.20 mmol Cl-/mL medium
pH OHYd (B71 AFZAl) | 4-10

pH CHY M (H7] MEAD [ 2-14
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0|2 w8l Sepharose

QSepharose XL o

+ 27| 38 2 2012 m| =o M0
 MZFH A S Ciies 2l T o] 104 A e -
A = =3 IEBS
* 7|2 A1t B|15t0] 5~108] =2 SHTHUZ0H| T2t 201 U g sepharose xt 300 ml 17507201
Q Sepharose XL 5L 17507204
MZE T S Tz el ChMlo] o8 HR|of st Qsepparoem L ot | 7500
QLIC CHE A0 3 R THAOIAI M Qo Bp0p ooperm | srsson
32| AIZH0| ZOf217| 2o Alsat 2] 20| JbSBAE b | 1rersa0n
BUYUCLODIRAE MO AR B2 AAERIASE ream | 1re0sss
SHEYT =T YL Ol HIAES AFS 0| 75| .
[[H—E—O'”7|—E—Z‘”%O‘HH|3H5~’IOHH9_| #—-g—%_"—j%7l'x|:'_ HiPrep Q XL 16/10 174 28936538
%lﬁl—l E—f. RTI? Q Sepharose XL 10 L 174 29015616
»28HE| 242 : HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF,
HiTrap ANX FF (high sub), HiTrap Q XL, HiTrap SP XL
A
HOjERIA Z;(zza—cllzrked 6% agarose with dextran surface
o YA A 90 um
2|7t Quaternary amine
2|ZtE EfY Strong anion exchanger
st 22 > 130 mg bovine serum albumin/mL medium
0|2 wet 22F 0.18-0.25 mmol CI-/mL medium
A H RS 300-500 cm/h
pH QA (71 ALBAD | 2-12
pH S (B2 MEAD | 2-14
SP Sepharose XL e RSF
« 27| YAIE & 0|2 wetA| ZoHE
L MZ3H A S Cif2s 2R T o] 108 A = T
*/ |_E_ 7\-”%1" Hlﬂél’o:l 5~1 OHH §% 4\—% %F_‘j' (E‘—I-tﬂ‘i;élo.” [l:l—E'.|- SP Sepharose XL 300 ml 17507301
i}0| 9’[%) SP Sepharose XL 5L 17507304
= Croiz) = . . o . SP Sepharose XL 60 L 17507360
ZH;%I%I LC'—PE“H ? Z iﬁl?oag E"H 39 ﬂ%?iﬂﬂ i;‘ﬂ c';—]to HiTrap SP XL 5711 ml 17516001
Jazi&Ja;ﬂﬂéqﬁkﬁﬁﬁiﬁﬁil%%% HiTrap SPXL soxsmi | 17516101
S L—Tlif OEWfEAE ;1|'__|0| )‘\—E_‘ i ;"lelai'l‘;'l e EOP Ifﬁg HiTrap IEX Selection Kit * 7Zx1ml | 17600233
e -= e e e _fE = HiPrep SP XL 16/10 194 28936540

QB 2 ARYLICE 0| YAERH AR0| R3]
TjR0] 7|2 AZ0] Hl3h 5 ~ 10 81| 48 524 Jj2 D
sLictalgLct

»2StEl Z&  HiTrap Q FF, HiTrap SP FF, HiTrap DEAE FF, HiTrap CM FF,
HiTrap ANX FF (high sub), HiTrap Q XL, HiTrap SP XL

At

HOjERIA cross-linked 6% agarose with dextran surface
extender

o U223 90 ym

=1 P = Sulphopropyl

2|ZE EfY Strong cation exchanger

Zet 22 > 160 mg lysozyme/mL medium

0|2 met 2 0.18-0.25 mmol H+/mL medium

FHHRE 300-500 cm/h

pH Rt (A7, AFZAl) | 4-13

pH CHE M (T2 MEAD | 3-14




0|2 w8l Sepharose

Q Sepharose Big Beads

27| ZHE & 302 e
HzAHYES
27Y ol 2k

AT &2 MBS NRE02 X2 s

[ RSF
= O
FEHE
= =z IS
Q Sepharose Big Beads 1L 17098903
Q Sepharose Big Beads 0L 17098905

JYET:
7Tkt 2124 21 (100 ~ 300 um)] B0 A BIE A AIG5H ©
_ H O EZIA i 0
;HE_;.I:S /}__F,II‘OHHE_._O—"‘—EE Z_Ialo}\/\o||_ E‘”Z._ ||_—_|_ AIDESIA cross-linked 6% agarose
27| ZH|0IlA SHA|ZHO] CH2fO| MBS A2 st 2EEL L EAAE 100-300 pm
=1 P = Quaternary amine
2|ZtE EfY Strong anion exchanger
0|2 met &g 0.18-0.25 mmol Cl-/mL medium
otz oA =4 0.1 MPa at 1,200-1,800 cm/h, 5 cm diameter
soTTm e column, 25 cm bed height
pH QHE A (F7] ALEAD | 2-12
pH QHY S (7], MIZAD | 2-14
SP Sepharose Big Beads e RSF
« 27| ZAHE & L0l u B HCr2t YAF 21 E (100 ~ 300 ym) 2| H|O| A DHE S| A S ALE S
o JoAa A
AR AHUR O R M= 22 e 22 HENME 1RE5202 He|gh = RIYLCH
27| dH0|M THA|ZHof CiEFe] MES A 2|sh=d| A eretU
« AF|Q Q10| 7HH
=2 4d —
‘HE 52 MES 1R402 2T <ror
o
(=] A ojE2IA -linked 6%
_%__Il__ ;gi j i I; cross-linked 6% agarose
s =
A= =2 ——us o1 2} 21 A 100-300 pm
) =l = Sulphopropy!
SP Sepharose Big Beads 1L 17065703
2|ZEEElR] t ti h
SP Sepharose Big Beads 10L 17065705 ! e Strong cation exchanger
=Bl R=X=13 _ H ;
SP Sepharose Big Beads 60L 17065760 Oz 2883 0.18-0.25 mmol ™/mL medium
otz oA =AM 0.1 MPa at 1,200-1,800 cm/h, 5 cm diameter
soar e column, 25 cm bed height
pH QHE A (R7] ALEAD) | 4-12
pH QA (7], MIEAD | 3-14
SP Sepharose Big Beads e RSF
« A2 U0l A= (feed)E ZSot= WM THAIE 2Ust 2t Y=
ool WeH| Teo©
i3 otz A bl = 2o 920)4 240| A2 e
« L& OF7F2 2 A H|E (100-300 um)= =2 R0 A AH0
%I\E A:*,*%E 2_1% 7|_% g,"L_| E|'- SP Sepharose Big Beads Food Grade 1L 11000829
~ B o SP Sepharose Big Beads Food Grade 0L 11000830
« 2149l CIP (cleaning-in-place) &2 Tt =2 Ll 3lstd
« A =40]| 2 fet BioProcess 2|2 AFQF
. ZojEZIA cross-linked 6% agarose
SP Sepharose Big Beads Food Grade= CZFO| A& E= oE| H';
- 2 100-300 pm
HHDT AR 27| FACAS USRI TYOI2 e
=1
S| L CH Fdi= Sulphopropyl
2|ZtE Ef Strong cation exchanger

SP Sepharose Big Beads Food Grade= A X {|0| E(SP) 25t
OFO|2 W7 |7} ZEHEl OF7F2. 2 AH|Z(100-300 pm) 2
TEEOf ASUCE AFELZ TR £[RA2H, 2|4
2F 40| FH oLt ?::'7\f 37|7f3 HEE 40| &2
Q%WHE LS u|-|0k'||,i2 7<|7\-|| —O K= EZI'O‘:'H_.| [:|._

= _|b| ITL- O

pH 2HEH (371 ALEAD
H 7 MIEAD

0.18-0.25 mmol "*/mL medium

0.1 MPa at 1,200-1,800 cm/h, 5 cm diameter
column, 25 cm bed height

4-12
3-14
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t
+ CIP (Cleaning-in-Place) 40| Z0t 2j| Rl 40| 21, 29|

MacroCap Q= HIO| 22| 2FE O 2 AR 517 2|8t PEG-modified
CheH2int Zh2 CHY M| 22| JA|E 2ol HAIE 80|12
ol oA )

[com] [ rsF |

Fed=

A = =% IS
Macrocap Q 25ml 17546901
Macrocap Q 500 ml 17546902
Macrocap Q 5L 17546904
At
A ojE2lA cross-linked F:o-polymfar of allyl dextran and N,N-

methylene bisacrylamide

I 50 pm
=1 P = Quaternary amine
2|ZtE EfY Strong anion exchanger
0|2 wet2af 0.07-0.10 mmol CI-/mL medium
otzi oA = <0.3 MPa, 120 cm/h in BRG 300, 20 cm bed height
sEor e or <0.3 MPa, 70 cm/h in BRG 300, 30 cm bed height
pH OFAS (7], AFRAD | 3-10 (27]) ,3-11 (AFA])
pH QHEd (S MZAD | 1-12

MacroCap SP

- lofcy

- B2o|ga

0|2 WS YLICLHO| A DIER A= NEO| Chs 22

P{cta

£240] 255

=

=3 E43 gHI5to], 12AE S2Y

= UES HHA0| I £|0f AS LT, CIP 2HY-F0| FO{Lt |
w20f 2 2le| +F0| 21, 20| =2 H|O| A HEZ AN

il Arg
_ AgjE2IA cross-linked copolymer of allyl dextran and N,N-
MacroCap SP= HI0| 2 Q|QkEQ|2 40| 288 2402 5t == methylene bisacrylamide
PEGSt THHAS H| RS IR AL0| 4| 2 dAg2 2 HAIE B2 AUzt 50 pm
2|Zte Sulphopropyl
_?__:?__ %;E A= B Strong anion exchanger
e T AU o|l2 nstgaf 0.10 - 0.13 mmol H+/mL medium
MacroCap SP 100 ml 17544001 <0.3 MPa, 120 cm/h in BRG 300, 20 cm bed height
ot Qo EM or <0.3 MPa, 70 cm/h in BRG 300, 30 cm bed
MacroCap SP 25 ml 17544010 height
MacroCap SP " 17544002 PHOFHA (71, ALEAD | 4-11 (B7]) ,3-12 (AFBA])
MacroCap SP 5L 17544003 pH OFA A (CH7|, MIZIAl) 2-13
MacroCap SP 0L 17544005
0|2 112} sephacel
DEAE Sephacel RSF
DEAE Sephacel2 1 & ME 2 2 A(beaded cellulose) 7| gFo| 2F Al'ot
20|12 wetHLct. =
ZojEZIA Beaded cellulose
=20 o YA A 100 ym
BT o
2|2t Diethylaminoethyl
A F =z IS
2|ZtE EfQ) Weak anion exchanger
DEAE Sephacel 500 ml 17050001
= 10 mg Thyroglobulin/mL medium
0|2 3t 2af
DEAE Sephacel 10L 17050005 |2 wet g 160 mg HSA/mL medium

g @71 AEAD
=Y

| MIZAD

50 cm/h
2-12 (A7]) ,2-9 (AL2A])
2-12 (&t7])



0|2 w3l Sephadex

QAE Sephadex A-25 e

* Sephadex G-255 7|89 2 5t 2L 20|2 W&t

o 2 HE
_ - T o
- RO HEHZ SSE 7| 0l AT A0l HIHO| A HZAIAH A= = AcHs
AP 8 =]
= QAE Sephadex A-25 100g 17019001
<HiZ| U, 2F A =AY A2 0LE2fT] A| A0 2|
=0} Q|AlO| £ 0H AE| L ZF& Oftzq AI-oot
SY 0|4e Sl A ABIOM = 2t & 20]| 2t Sepharose
Fast Flow Dil 7|E|. EF'_|I[_'\'| 9E-IF_|':-'I% O|-g-oH jZ_/‘k:l A'g_ A ojE2IA cross-linked dextran
W= HIQ| pH, 0|2 Z &, gith 0| 22| SF0|| Thaf BAAE 40-120 ym (dry)
ShefRIL|C} H|O| AV} | &= Sephadex G-252| T2 =2t = 2|2t= diethyl-(2-hydroxy-propy) aminoethyl
CtE L C}. 2|ZtE Efe) Strong anion exchanger
ol wet g 2.6-3.4 mmol/g dry powder
ZCf M R 475 cm/h, 16 mm diameter column, 5 cm bed height
pH tEE (F71 AFBAD [ 2-13 (F71) .2-9 (AHBAI)
pH tEd (H7], MEAD | 2-13
SP Sephadex C-25 e RSF
* Sephadex G-252 7|2t 2 &t 2 0|2 m3h| EX- T
_ T o
- IRE AE|2 37| 2] 413 M| I o A9 = =T ===
o e
(swelling) A|H AFE
SP Sephadex C-25 1009 17023001
o HiR| HtH @ & A3 L= 2{QF 20FE D 2HI| A|AEI0| 2| A
=0} O|AtO| A 0H AE L X R} Oteq AI'%!:
S Y 0|40 M A|ARIOAM= 22 &) [h2} Sepharose
Fast Flow 2! 7|E} I 2| H2IS 0|25} FAA|2. ZIjE=IA cross-linked dextran
A9 HEL BIO| pH, 0|2 2, 712E 0 20] SR0f map w2 40-120ym ey
SHL|C} H|O| ATt £| 4= Sephadex G-252] A9 HEh= elt= Sulphopropyl
CIE L C}. 2|7tE EfQl Strong anion exchanger
o|2 wet g&f 2-2.6 mmol/g dry powder
20 M o2 475 cm/h, 16 mm diameter column, 5 cm bed
height
pH QHEA (F71,AHEAD | 2-13 (71) .4-13 (AFBAl)
pH Q& (7, MEAD | 2-13
DEAE Sephadex A-25 o RSF
* Sephadex G-252 7|8t 2 §t 2F 20| 2 m3H| EX=)
_ T o
TP O AEhZ B3E|7| H20f A1 HO| B of 4 A9 = — T
|;:| |- DEAE Sephadex A-25 1009 17017001
. I:IH:H Iz Had i ot AE| 2| 2
HHZ' SP_'— o= Z-I = E_ED}EJ_EH]Il }\l_ ='01| 5' — DEAE Sephadex A-25 500 g 17017002
DEAE Sephadex A-25 59 17017003
SY 0|4t S A ARIO M= 22 2F240] (2} Sepharose

Fast Flow 2! 7|E} Z 2| HH S 0|25 F4AA|2.
29 = HIQ| pH, 0|2 2%, 7H2E O[22
&L CL H|O| A7t £|+&= Sephadex G-252]
CHELICh

20| w2t
A9 Yok

M

2 jE=IA cross-linked dextran
QU2 2A 40-120 pm (dry)
2|2t diethylaminoethyl
= Ef Weak anion exchanger

3-4 mmol/g dry powder

475 cm/h, 16 mm diameter column, 5 cm bed height

2-13 (7)) ,2-9
2-13

(AFEAD)



0|2 w3l Sephadex

CM Sephadex C-25 o RSF
* Sephadex G-252 7|BIS 2 G QF QFO| 2 115+ EX-I
T o
IR0 HEil2 SE5|7| 20| AT Hoj| HIHO M A9 A E = ——us
AlA ALE
CM Sephadex C-25 1009 17021001
- HiR| Y, 2E 2 Ee MY A2Z0LEND] AL 21Y o sepnadexc2s 500 17021002
CM Sephadex C-25 5kg 17021003
S O|Aro| £5oH A|AHRIO|M= 22 FH0f| T2t Sepharose
Fast Flow 2! 7|E} T2 |™ H218 0|23l 4 'AIE
2912 WEE BTl pH, Ol2 2, 712 o] 2ol ZRofuet  ATY
BISHL|C} H|O| AT} &= Sephadex G-252| A9||2l A Eot= Ao EaA cross-linked dextran
CHE LT Uzt 2 40-120 um (dry)
2|7t Carboxymethyl
2|7t B Weak cation exchanger
O|l2 wst g2 4-5 mmol/g dry powder
E [ R R 475 cm/h, 16 mm diameter column, 5 cm bed height
pH 2t H (F7[ AFBAD | 2-13 (¥71) .6-10 (AFEA])
pH HEE (B2 MEAD | 2-13
QAE Sephadex A-50 RSF
* Sephadex G-502 7|Eto 2 5 Z+ 20| 1St =0 e
T o
IR H JEIE SeE 7] 20 &2 Mol HIHOAM A2 A= == YT
Al;:i Al’R QAE Sephadex A-50 1009 17020001
° I1|H7(| e, @& A =AY 2 0IE 2T A|A-I0| Zl%‘! QAE Sephadex A-50 5kg 1702000
Y 0|2 & AARO|ME =2 &0 T2t Sepharose Ve
FastFIowD 7|Ef 2™ HAH S 0|26l FAA|2L. o
AQ2l AL = HINO| pH, 0|2 Z L, 7IRE 0|29 Z2F0f wet AoERA cross-linked dextran
BHEIL|C} H|O|AY} E|= Sephadex G-252] AQ@l HEQ= bz 40-120 pm (dry)
CtEL|C 22te diethyl-(2-hydroxy-propy) aminoethy!
2|ZtE EfY Strong anion exchanger
0|2 wetg& 2.6-3.4 mmol/g dry powder
E o PR 45 cm/h, 16 cm diameter column, 5 cm bed height
pH CHE M (BT AFBAl | 2-10
pH QHEE (T2, MZAD | 2-13
SP Sephadex C-50 e
* Sephadex G-502 7|Et2 2 Gt Z+ QF0|2 1 3HA| EX=pe
T o

- D20 JEIZ SEE7| W201 2 ol oM A F

= = IS
AlH ALE
SP Sephadex C-50 5kg 17024003
<HiZ| Y, QE Y Ee= A Y A20LE 2T A| AR 2| A

20t 0|Afo] £ A|ARIOIAS 22} Q240 w2} Sepharose  AFDF
Fast Flow & 7|E} Z2|I A2 S 0|25l FAIA| 2. AgjE2IA cross-linked dextran
AT == HIHO| pH, 0|2 Z=, 7H2E 0|22 SR T2t ozpan 40-120 pm (dry)

HBIL|CE H|O|AY} &= Sephadex G-252| A HElt= 2|2t Sulphopropyl

Ef% Ll El’- 2|7tE Efe] Strong cation exchanger
Ol wetaak 2-2.6 mmol/g dry powder
2 S 45 cm/h, 16 cm diameter column, 5 cm bed height
pH QS (B ALBAD | 4-13
pH HEE (71 MEAD | 2-12




0|2 w3l Sephadex

DEAE Sephadex A-50 o

» Sephadex G-502 7|HIO 2 St F 20| 2 w5t

- IR HEI2 3257 i20i A 0] HTHo|A A9
AlHA ALE

cHiZ| Y, 2Z 2 E= Y A20IET20T] A|AHI0f 2[4

2 0|49 & AARIM= 22 20| T2} Sepharose
Fast Flow 2! 7|E} 2| 22 S 0|25l A 2.

290E Y= HIHO| pH, 0|2 &=, 7128 0|29 SF0f et

RSF
ZEHE
Al = z IcHs
DEAE Sephadex A-50 100g 17018001
DEAE Sephadex A-50 500 g 17018002
DEAE Sephadex A-50 5 kg 17018003
DEAE Sephadex A-50 40 kg 17018007

MBHLICE H0|AT} Gl Sephadex G259 A9z Yzot= ALY
Ct=Lc} ZlER2IA cross-linked dextran
Izt 2 A 40-120 pm (dry)
2|7t diethylaminoethyl
2|ZtE Ef) Weak anion exchanger
0|2 ug g3 3-4 mmol/g dry powder
Z|Cf M 22 45 cm/h, 16 cm diameter column, 5 cm bed height
pH QHEd (71 AFZAD | 2-12 (¥7]) .2-9 (ALEAI)
pH QHEE (7], MEAD | 2-12
CM Sephadex C-50 o RSF
* Sephadex G-502 7|EIS 2 Gt 2F 20|12 1WEHA| =0 4
T2 HEf2 B3| (2ol Ay Ao BTl Ay | ===
Al 9:' Al--g- CM Sephadex C-50 100g 17022001
: HHil %I- 2% Zz -I EEE Z1 0‘='|- E_EEH'E:I_EHIH Ali%loﬂ Zl%‘l CM Sephadex C-50 5009 17022001
CM Sephadex C-50 5kg 17022003
SY 0|del M AAROME 22F 0| T2t Sepharose
Fast Flow 2! 7|E} 2| 2245 0|25l FAA| 2.
A9y HE L ume] Ol 2 Fleel ojeo 2R ot ALY
EHSHL|C} H|O| AT} E|&= Sephadex G-252| A2l HEQl= Hojlesia cross-linked dextran
Ct=LC}. oIzt 214 40-120 pm (dry)
=1 P = Carboxymethyl
2|7t ErY Weak cation exchanger
Ol wetaak 4-5 mmol/g dry powder
2 S 45 cm/h, 16 cm diameter column, 5 cm bed height
oH OFAA (71, AFRAD | 212 (R7]) ,6-10 (ALRAI)
pH QHEd (S, MZAD | 2-12
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SOURCE 30Q - RSF
S Fe3e
otgd O 4 E MO | Lt T Q12 RIAH 2| &I
CESH. T —|00”‘I’|O-||_ Oﬂ-lzi |-—|O30Um “L Zﬂ% E%" iEtﬂi
° ALI_/_‘|\_6|_|- ‘iE'|7|' ]él-'?'j_l' ;Slglol EL':::% —%7| _E_E—l E'|_I'7:I|01|A1 Ol'g' SOURCE 30Q 200 ml 17127502
| -
’ts SOURCE 30Q 50 ml 17127501
* RESOURCE Q ZHO|M AH LY E RILZE AR Tt SOURCE 30Q L 17127503
SOURCE 30Q 5L 17127504
B 720/ AAMO| A= SOURCE 152.C 242} 2| 30pme)|
SOURCE 300| & &tgkL|C}. AFOE
I
ZIOESIA polystyrene/divinyl benzene
Influence of increasing flow rate ™
oIz 2IA 30
Column: SOURCE 30Q, 10 mm i.d. X 50 mm (4 mL) du YA 1B i
Sample: Mixture of lactalbumin, lactoglobulin B, and amyloglucosidase 2zte Quaternary amine
Sample load: 1 mg/mL bed volume 2|7ts EFQ Strong anion exchanger
Start buffer: 20 mM Bis-Tris propane, pH 7.0 _
Elution buffer: 0.5 M sodium chloride, 20 mM Bis-Tris propane, pH 7.0 2 8 40 mg BSA/mL medium
Flow rate: (A) 4 mL/min (300 cm/h) ERPOE-ES 300-1 000 cm/h
(B) 13 mL/min (1000 cm/h) .
Gradient: 0-100% elution buffer, 20 column volumes ore oo EN 2000 cm/h, 1 MPa, FineLINE 100 column, bed
o height 10 cm
pH 2t H (7], ALZAl) | 2-12
pH 2 H (2], MEAL) | 1-14
A AU B AU
T T T T T T T
10 20 Time (min) 0 2 4 6 8 Time (min)
SOURCE 30S - RSF
4 L0l 2 netA AI'O':
o
o OF2d O4 EMOY| €|O{Lt -7 012} 2IA 30 ym 2| I
o 74 SOOI B2 B 4 H il ZOESA polystyrene/divinylbenzene
CAABHX2| 7t L2E HA0| £ 27| 22| BHOIM 018 ooy 2oum
=
7fo 2|7te Sulfonate
* RESOURCE S 92"'3,:‘|O1|k| ﬁ}Hoal ol:l“'g_ E‘”Z._IEEE Af‘g‘ 7|'% 2|7tE Ef Strong cation exchanger
astgef 80 mg lysozyme/mL medium
B9 20| MAO| A SOURCE 1520 Q2 A2 30pmO] 510 on 001 000 o
0| Z25F5HL|C}
SOURCE 300| gLt ] G S 2000 cm/h, 1 MPa, FineLINE 100 column, bed
soarm e height 10 cm, i.d. 10 cm
= O
T84 oH OF2H (7] AFBAD) | 2-12
A& = A= kol pH 2t (2], MIEAD | 1-14
SOURCE 30S 200 ml 17127302
SOURCE 30S 50 ml 17127301
SOURCE 30S 1L 17127303
SOURCE 30S 5L 17127304




K=}
)
El
riok
(72
o
Cc
x
0
m

SOURCE 15Q - RSF
- 2 S0|2 mEty 2O 2
S| L]l AHARAIS 25+ O 2 0|5} T Ol z} 2|2 TE ©
‘T |3—|J—|'0|_OE_5=1—|— |oCL [CRUNN=| |' |E15 A = 2t a9C HS
o —_—
pm 24|21
B _ SOURCE 15Q 10 ml 17094720
+ Y YHS LT 0 A S = SOURCE 30 3|22 2 Mt Its SOURCE 15Q 50 ml 17094701
SOURCE 15Q 200 ml 17094705
SOURCE 15Q 500 ml 17094702
SOURCE 15Q 1L 17094703
SOURCE 15Q 5L 17094704
Synthetic oligonucleotide purification
7
Column: A)RESOURCE Q 1 m (6.4 mm diam. x 30 mm bed height) RESOURCEQ 1 mI 1M 17117701
B) SOURCE 15Q in FineLINE 100, 240 ml RESOURCE Q 6 ml 174 17117901
(100 mm diam. x 30 mm bed height). SOURCE 15Q 4.6/100 PE 174 17518101
Sample: A) 800 p moles synthesis of 19 mer DNA oligo, load 5 mg
B) As a), load 820 mg.
Sequence: ATACCGATTAAGCAAGTTT

Start buffer (A):
Elution buffer (B):

10 mM NaOH, pH 12
Start buffer + 1.5 M NaCl

polystyrene/divinylbenzene

Flow rate: A) 1.6 ml/min (300 cm/h). B) 385 ml/min (300 cm/h) 15 pym
Gradient: 0.25-0.75 M NaCl in 30 column volumes 2)7t Quat .
System: A) FPLC System. = uaternary amine
B) BioProcess 6 mm controlled by UNICORN™ software 2|7tE EfQ! Strong anion exchanger
N zsrag 45 mg BSA/mL medium
@ 2N 150-900 cm/h
pH 2 H (H7], AFBAD | 2-12
08 g AU pH 94 (E7L MIZAD | 1-14
ll,‘
1
1
i
0.6 % B ,"
50 |
|
i
]
0.4 |
1
1
[ % B
i 50 Purification of 19 mer DNA
]
02 ! 25 oligonucleotide on RESOURCE Q 1
: ,.' ml scaled up to FineLINE 100 column.
! Separation optimized for sample load,
.: yield and purity of product.
1
0.0 b 25
T T T
0.0 10.0 20.0 30.0 Col. vol. (ml) 0 10.0 20.0 30.0 Col.vol. (ml)
SOURCE 15S -« RSF
« 2FOFO|2 1 5}3
- 22| SEMMES EEHo2 0|85HER YA A2 15 imefRl T ©
_ _ A = 2E 2C HS
- 04 91212 L% 1 A8 Ij= SOURCE 30 3|22 2 At Ihs 12 g | Tcoee
SOURCE 15S 10ml 17094410
AI‘%': SOURCE 15S 50 ml 17094401
SOURCE 15S 200 ml 17094405
H O E2IA Wi
BOUHEHS polystyrene/divinylbenzene SOURCE 155 500 m 17094402
EERRRE 15um SOURCE 158 i 17094403
Pl =
elzt= Sulphonate RESOURCE S 1 ml 124 17117801
e[UEEHY stilfeing Gl X EEgE RESOURCE S 6 ml 174 17118001
ERRE 75 mg lysozyme/mL medium SOURCE 155 4.6/100 PE 194 17518201
UL RS 150-900 cm/h
pH 2 H (B7], AFBAl) | 2-13
pH 2tEH (TH2], MIEAD | 1-14
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K=}
)
El
]

} MonoBeads

Il

Mono Q - RSF
- DE2|S2 212 E2|A FH 0| HEF 2 02 mat S22 92510 AA|YAS A 4 U LCH
orzta| MIA THe 2o MefA 2 7121 SOURCE 2{|210]| A7 ¢1e 5@,2[}
== | '” (=} 7|'6 . - yo
T KO R Cf2 A7} IHSBILICE S5 MEHS 2 OF7k 240| 7}
=0e == ee Q& L|CIBL Q Sepharose HP, Q Sepharose FFO||A{Q] A
* oF 30 A 7to| 23H Tof A P [w Y
Mono Q= Mono Beads (1< | AZ20LE12HO|E 2l4&d
Eeof B2 Hj0]22 & 2 8012 28 AYYLICMonoQ o
= o
O Ze| HH0| 35 =0 27 Y g 2HHstH, =2 =2 - —
HOjERIA Monodisperse porous polystyrene/divinyl
=2 -ll—="—
benzene beads
=20 e
TY o Ho Yzt 23 10 ym
IT }‘ -
A = ] IEHE 2|zte Quaternary amine
Mono Q 5/50 GL 1M 17516601 2|ZtE Ef} Strong cation exchanger
e @ UG E- 1 171G ol mst g 0.27 - 0.37 mmol Cl-/mL medium
7
Mono Q PC 1.6/5 174 17067101 oH OFZA (R17] AFEAD | 2-12
Mono Q HR 16/10 1724 17050601 pH OHE A (TH7], MIEAD | 1-14
Mono Q 4.6/100 PE 174 17517901
MonoS -«
cIF22 5, 2(E FAHE Z L0|2 neHA CHY Te| HH0| IS0 A7 Y P2 o, =2 22
. OFZER| M THe sHE FAISHH ALY S 2l 4~ UASLICE
ot2ta| N 7ts Ss sl .
e m e e 22 MEtNS 712 SOURCE 2122 A 92 510, Hrt
L 2ralse -
e eeE e HA| 2O 2 T2t A7 JHSELICH E5H MERM S o7k 2j0|7}
. Ok3pld7}0| @2 I Z
ok 30\ A7 @H THO AA QU&LICH2E SP Sepharose HP, SP Sepharose FFO{| 2] A
Mono S& MonoBeads (1145 | A 20E 20| & 24M olg Jps L CH
Z2|0 HE)S H|0|AZ oF ZH S0|2 8t ZHYULICE Mono Q
AH
'E'Z*E Monodi lyst /divinyl b
HojEA onodisperse porous polystyrene/divinyl benzene
e Y IcHs - beads
Mono S 5/50 GL 174 17516801 o Y223 10pm
Mono S 10/100 GL 174 17516901 2= Sulphopropyl
Mono S PC 1.6/5 174 17067201 2|ZtE EfY Strong cation exchanger
Mono S HR 16/10 174 17050701 ol2 net g2 0.12-0.15 mmol H+ /mL medium
Mono S 4.6/100 PE 174 17518001 pH QHE - (F7], ALEAD | 2-12
pH At M (T7] MEAD | 1-14
0|2 12} MiniBeads
MiniQ
cAEe| s 2ME 4 302 nety H|O] A ODE A0 YA 21 E 3ume| & Z2|HE
= 23 O:IAL C
e 3ume| =-L 2 A(Non-porous) &4 Z2|H AFE SRS T _
Mono QE.CHE 2|5 2{0] =2 Mono Beads (2! At 2| & 10 ym)E H|0|A DHEZIA Z 712 Mono
one s = =o QOM9 E2 H2| 522 ¥g 4 UBLLt
S s o eI R =
AFF
T
L
T= © HOjE2IA Non-porous monodisperse polystyrene/divinyl
A 2 =z IE|HS s benzene beads
Mini Q PC 3.2/3 174 17068601 WA Iz} 21A 3pm
Mini Q 4.6/50 PE 1 7H 17517701 E|?_|’E Quaternary amine
2|ZtE Bt Strong anion exchanger
0|2 met & 0.06-0.09 mmol Cl-/mL
pH tEE (F7] ALEAD) | 2-12
pH At (T7], MEAD | 1-14




0|2 @3t MEol 32 0pE 12y

=

ReadyToProcess AdsorberQ e [ ve ]
- HHO| @ O| QR |8 2= Ql 3 20LE Jeln] 2 e ZME YHRE AT 4 JUB UL OSY 1R 2

24

= o

. Q3| EQlo| BB lo2 NA A 2T DFE0M e 2AHE 23 Ee Se|ddAg = AU 2
) HES o0l A20EDHI|0|M 2 25| Z=%l Sartobind

+ ReadyCircuit M| A 2| & AKTA A|AEIDLO| 20| 20| 52 B=ef?l f HHolA S5l 23

- AE ME2| A 7leS EYete ASHCH
-« S0|2 ety |7 FatE el 2tel Y

IR MA WU ZaH EO[E|(Titer) B2 0| ERE HZ8 = I AH
AFOIZ712] ZEH ThS, AH|Y ¢ O e w2 | @ces
L == S| &l 7|EFHIO
RengETOE’I’OCi;S Afls_;rbers cErEE DTI :'l onlm tH}O|2 ReadyToProcess Adsorber Q Pico 4 mm 10 74 17372101
O] Ax c AZ20E ]| AlEe L|C}.
Hl;af ql, E‘:'| OL<_:>H ; fA Okof! | e QAL . ReadyToProcess Adsorber Q Nano 4 mm 174 17372102
A HOEX A A} (Virus-like particles)2
|- | -I -I H o |- |- |- | -I cd |- ( P ) | ReadyToProcess Adsorber Q Nano 4 mm 4 74 17372103
ReadyToProcess Adsorber Q 75 4 mm
7
AI'%I: (hose barb connector) 474 7rziee
- ReadyToProcess Adsorber Q 75 4 mm
2)zte Quaternary amine (Sanitary clamp, 3/4)" 47y 17372107
2|ZtE EfQ) Strong anion exchanger ReadyToProcess Adsorber Q 200 4 mm 1724 17372108
B =0(mm) 4 8 ReadyToProcess Adsorber Q 400 4 mm 174 17372109
S (MV/min) <30 <5 ReadyToProcess Adsorber Q 600 4 mm 124 17372110
N = 0.08, 1, 75, 200, 400, 3,150, 400, ReadyToProcess Adsorber Q 2.5 L 4 mm 174 17372111
& AfOI=(m) 600, 2500 800, 1200, 5000
' ' ' ReadyToProcess Adsorber Q Nano 8 mm 474 17372112
=2 AHst 22¢
S5 2% 8T * (perml) 29 mg BSA ReadyToProcess Adsorber Q 150 8 mm 174 17372113
SHAI 4 bar (0.4 MPa, 58 psi) ReadyToProcess Adsorber Q 1.2 L 8 mm 17 17372114
= |0 Azl Stabilized reinforced cellulose ReadyToProcess Adsorber Q 400 8 mm 17§ 17372115
718 Ato|= 3-5um ReadyToProcess Adsorber Q Jumbo 8 mm 17§ 17372116
ot 22 Polypropylene ReadyToProcess Adsorber Q 800 8 mm 174 17372117
* Data based on DBC measurements at 10 % breakthrough using three layers of 5 cm2 PreDictor ReadyToProcess Adsorber Q 10 7H 17372118
membrane discs (15 cm2 total area) arranged in a holder and run at 10 ml/min.
PreDictor ReadyToProcess Adsorber Q 2 74 17372119
ReadyToProcess AdsorberS e [ ve |
« H}O| 2 O|QFE K| 2 2= 2|l 3 20HE D] S EE ZNE FHZE ALEE &~ JUELCLOSHE 22
A 253 StA Ol A
- U8 efQlo| UoloR MY Y 2L DRB0IK Chit £24S B2 T B2 MHHT 4 USLICLE

AE2 B el A=0tED2HI|0|M 225| ASE Sartobind

« ReadyCircuit QHA|A{2] 2 AKTA A|AEIDIO| 40| 0 . > /
eadyCirut B2 = E el 5501 801 HE WE2 ARSI 7|28 Eaka AL

« 4 20| ety |7t 22E e elef 2ty

« ZZ2MAJHYE Z2|H EfO|E(Titer) S20|ERH HZE
ALO| 2R ZE A THE, AA|Y & £0|

ReadyToProcess Adsorbers= 2 - 22 &tx| Q! 7|E} HIO|2

OlofE A, Ze|48 A2 0tE2iT| HE QL Ch

=X O
z23s

A= zY e

fol

ReadyToProcess Adsorber S Pico 4 mm 10 74 17372131

HLO[2d A 7 521U HEO| 24 A OFOIZ o ReadyToProcess Adsorber S Nano 4 mm 124 17372132
210 Ea Virus-like particles)2
|- | -I -1 H o |- |- |- | -I es H p ) | ReadyToProcess Adsorber S Nano 4 mm 4 74 17372133
ReadyToProcess Adsorber S 75 4 mm
7
AI-OO': (hose barb connector) 4 [ITErPIEE
ReadyToProcess Adsorber S 754 mm
=iPdi= Sulphonate (Sanitary clamp, 3/4)" 4 17372137
2|ZtE EfQl Strong cation exchanger ReadyToProcess Adsorber S 200 4 mm 174 17372138
H|E =0|(mm) 4 8 ReadyToProcess Adsorber S 400 4 mm 174 17372144
S 2 (MV/min) <30 <5 ReadyToProcess Adsorber S 600 4 mm 14 17372139
ReadyToProcess Adsorber S Nano 8 mm 4 74 17372140
2 AFO|Z(m) 0.08,1,75, 3,150, 400, Y
200, 400, 600 800, 1200, 5000 ReadyToProcess Adsorber S 150 8 mm 174 17372141

SHAI
A2l Az
7|2 AtO|=

a2y 4%

26 mg lysozyme
4 bar (0.4 MPa, 58 psi)
Stabilized reinforced cellulose
3-5um
Polypropylene

* Data based on DBC measurements at 10 % breakthrough using three layers of 5 cm2
membrane discs (15 cm2 total area) arranged in a holder and run at 10 ml/min.

ReadyToProcess Adsorber S 1.2 L8 mm
ReadyToProcess Adsorber S 400 8 mm
ReadyToProcess Adsorber S Jumbo 8 mm
ReadyToProcess Adsorber S 800 8 mm
PreDictor ReadyToProcess Adsorber S

PreDictor ReadyToProcess Adsorber S

174 17372142

174
174
174
294
10 74

17372145
17372143
17372146
17372149
17372148
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HE|2E Capto

Capto adhere

<2 SE YA 22YE

o
s Protein A 84| 3 = =3 A 2EMA L
HAHEH L e Ba

=T MRC a2 Oﬂ)

3

-

19 4> ook oo

—

T

UEL-'ing

/| 2H L

ol A
+ Z(Flowthrough) 2EQ M=

=
IT
22 0|2sE A 7

=

£t Protein A
| O|&A|(Dimer), 22/A|

Z Qe cha
A

2=t A =0
=
o

« 2 HA|2 S| GAIE Ttsote

Capto adhere= 2 =22 3H4|9| 27t A 2! |
HE|RE SO w2HA| QI L|CY. Protein A 2| 212]

BAHE

2t E.|-7;”

=

mor ORN

o

s AAHE2Z 2Lt C

=

4% g2

HFO|24A E9

=TS 22 HHFU L,

*1. L&HEl 2| Zl: Capto Q, Capto Q ImpRes, Capto adhere, Capto adhere ImpRes
*2, ISk 2f|21: Capto Q, Capto DEAE, Q Sepharose Fast Flow, Capto adhere
*3. Z5HEl Z42d: HiTrap Capto Q, HiTrap Capto S, HiTrap Capto DEAE, HiTrap Capto Adhere,

HiTrap Capto MMC

Cell culture

I

Cell removal

Mab ZH| S-S
202 7Y

2 QugLict

MabSelect SuRe

MabSelect SuRe LX

Virus inactivation and filtratiy/ ]

|

Capto SP ImpRes

Capto S

Capto Q, Capto adhere,

Capto Q ImpRes

\’

|
Capto Q
Capto adhere |
Capto adhere

\’

[

Virus filtration and final formulation ]

Cytiva chromatography media toolbox.

Column:
Sample:
Sample load:
Loading buffer:
Elution buffer:
Residence time:
System:

Asgo (MAU) q
3000 1
2500 4
2000 4
1500 A

1000 -

500 4

04

Tricorn™ 5/50, bed height 3cm

MabSelect SuRe elution pool

265 mg of MAb/mL medium

20 mM citrate, 300 mM NaCl, pH 6.5 (conductivity 30 mS/cm)
0.1 M acetic acid, pH 3.0

2min

AKTA chromatography system

cP

T

5

T d

10 15 20 25 30 35

Purification of an IgG1 MADb: polishing on Capto adhere.

RSF
=]

ZEHE

A= =2 IEHS
Capto adhere 25 ml 17544410
Capto adhere 100 ml 17544401
Capto adhere 1L 17544403
Capto adhere 5L 17544404
Capto adhere 0L 17544405
Capto adhere 60 L 17544460
PreDictor Capto adhere Isotherm 474 28943282
PreDictor Capto adhere, 6 pl 474 28925817
PreDictor Capto adhere, 20 pl 494 28925818
PreDictor Capto adhere, 50 pl 474 28925819
PreDictor RoboColumn Capto adhere, 200pl 8l 28986085
PreDictor RoboColumn Capto adhere,600 pl 87 28986179

) - ! 1|96 2 S2i[0|E]
PreDictor Capto AIEX polishing screening (2 pL/6 pl) x40} 29095570
PreDictor AIEX screening, 2 pl/6 pl*?2 474 28943288
96 2l £2{|0|E|

PreDictor Capto AIEX polishing screening (20 ) *" x40f 29095569
PreDictor AIEX screening, 20 pl *2 474 28943289
HiTrap Capto adhere 5 7fx1 ml 28405844
HiTrap Capto adhere 5 7§x5 ml 28405846
HiTrap Capto IEX Selection Kit *2 5Zx1ml 28934388
HiScreen Capto adhere 1X4.7 mi 28926981
RTP Capto adhere 1 L 174 28951109
RTP Capto adhere 5L 174 29146144
RTP Capto adhere 2.5 L 174 28901714
RTP Capto adhere 10 L 174 28901715
RTP Capto adhere 20 L 174 28901716

A

ZojEZIA highly-flow agarose
o Az 2E 75 um
2|7tE EfQ! Multimodal strong anion exchanger
0|2 wst 2af 0.09 - 0.12 mmol CI-/mL medium
ol o4 E4 =600 cm/h 0.3 MPain a 1 m diameter
- column with 20 cm bed height
pH tEH (A7), AFEAD) | 3-12
pH OHYd (T2 MIEAD) | 2-14
Column: Superdex 200 10/300
Sample: Flowthrough fraction (red) and eluate (blue) from the Capto
adhere step
Sample load: 50 L each
Loading buffer: 0.01 M sodium phosphate, 2.7 mM potassium
phosphate, 137 mM sodium chloride, pH 7.4
Flow rate: 0.5 mL/min
System: AKTA chromatography system
Aggy (MAU) L monomeric IgG
300 1
250 1 £33
==
200 1
150 monomeric IgG
N\ low molecular weight
100 4 |mp7r|t|es
5.2 % aggregates
N AN
0

Capto adhere2| £ 11}

225 U SEE AZ B
%ZI

/= od
(mek H)oll= o 5%

Capto adhere= 22

e
o

=

M
o HI3

= 3

|Gt | (g

= =
HE =S

Slo| A {1t A= 0tE 2o &4
2+ M) Capto adhere0f| 2!
CIE M2t 220 Zateol A= A2 =,
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HE| 2 EF Capto

Capto adhere ImpRes ¢

o 192 ZHO| MK Sepharose HPR} S S5 22| 53 &Y
cRLEE S F2HE 27!
* Protein A QA 58 E 222 A AR 24
AAHE = A= 2&==0l)
« 223l Protein A
« StA| O|2H4|(Dimer), S & A|
o S fef CedA
. SHA}
g
. Ho[HA
c EERCOMEER2 EEE AAEY
FE Y2 pHY Y2 0l2EE AR s

2 HHA2 A GHIE tsste

Captoadhere= 22 &8 A9 S8 YA L 2|Z YHIE
HE|ZT SO0|2 WS YLICt Protein A 2| 19| S2F THA|

T = AHES2 YT IYLICEL =5 Rl T,
BIO|2{A SOl 222 222 A HFLIC

Capto ImpRes 0|2 ul8taf= A= ALl EZ2d AIE2=
HLE YLt 7|zl nEelsRrle =2 RES s
gl= S0 AAR| T, Capto ImpRes 2|22 Zd O I2AS
H|O| A2 ALESHY YA AVIE HOE22M 22| 5382
A, & & S4E M StASLICE

Column: Tricorn 5/100, bed height ~ 10 cm, volume ~ 2 mL
Medium: Capto adhere ImpRes
Sample: MAb sample, partially purified using MabSelect SuRe LX
Sample load: 30 mg MAb/mL
Start buffer: 35 mM Tris, pH 8.0
Elution buffer: 20 mM Tris, 20 mM phosphate, 20 mM citrate, pH 4.0
Residence time: 4 min
System: AKTAexplorer 10
500 -
150
250
F 125
=)
<
1S
= 04
S
e
< F 100
-250 —L
— Aggregate
content
F75
Mee—
-500 T T T T
1.0 2.0 3.0 4.0
Volume (mL)

Chromatogram showing gradient elution of MAb aggregates on
Capto adhere ImpRes.

Elution buffer (%)

ZEHW

Al = z IcHs
Capto adhere ImpRes 25ml 17371501
Capto adhere ImpRes 100 ml 17371502
Capto adhere ImpRes 1L 17371503
Capto adhere ImpRes 5L 17371504
Capto adhere ImpRes 0L 17371505
PreDictor Capto adhere ImpRes, 6 pl 494 17371530
PreDictor Capto adhere ImpRes, 20 pl 494 17371531
PreDictor RoboColumns Capto adhere ImpRes, 200 pl 81 17371540
PreDictor RoboColumn Capto adhere ImpRes, 600 pl 87 17371541
EBeRiCtor Capto AIEX polishing screening (2 pl/6 |96 "QX%;{{IOIE 20095570
Ibljlr)e*Dzictor Capto AIEX polishing screening (20 |96 %‘ESJIOIE 29095569
HiTrap Capto adhere ImpRes 5741 ml 17371510
HiScreen Capto adhere ImpRes 174 17371520
RTP Capto adhere ImpRes 1L 174 29101703
RTP Capto adhere ImpRes 2.5L 174 29101704
RTP Capto adhere ImpRes 5L 174 29146151
RTP Capto adhere ImpRes 10L 174 29101705

*1, 252l 2| ZI: Capto Q, Capto Q ImpRes, Capto adhere, Capto adhere ImpRes
#2, ISkE| 2|21 Capto Q, Capto Q ImpRes, Capto adhere, Capto adhere ImpRes

AFOE
o
ZojEZIA high-flow agarose
o1} 214 36-44 um
2|ZtE Er Multimodal strong anion exchanger
3t 82 45.—85 mg MAb/mL medium (residence time 4-5
min, pH Approx. 8)
Ol wataak 0.08-0.11 mmol CI- /mL medium
ol o2 E4 =220 cm/h, at 0.3 MPain a 1 m diameter column,
- 20 cm bed height
pH QHYd (B71 AFZAl) | 3-12
pH QHE (HI1 AN [ 2-14

(A)
()
OH OH | / /
O\/\/O\/\/N"
e N~ NoH

/

The Capto adhere ImpRes ligand exhibits many functionalities for interaction
with a target molecule. The most pronounced are ionic

interactions (A), hydrophobic interactions (B), and hydrogen bonding (C). The
chromatography medium is designed for polishing and is based on the high-flow
agarose base matrix with a small bead size, which gives good pressure-flow
properties and high resolution.
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HE| 2 EF Capto

Capto MMC - RSF
- eI of 0@ M =cag
[mz] MEHAM L = =2 TE o
- RE| HEYHS 71 2IZIEE A8 = =T ==
o = R2 Lo sz ML O
c 1Y = 2AME =2 S dsS 7A Capto MMC 25 ml 17531710
- D94 ZAME B HEUS T CaptommC oom | 17531702
F Y 2 MEOIME O HES A5 594 Tt Capto MC | s
Capto MMC 5L 17531704
Capto MMC= 11 =2 cross-linked=l OF7 2 A 2{|210f| 0|2 st Capto MMC 10L 17531705
HEOFOIL 2t AL AT 2EZ2 oA ASHS HE| MEHE S T2 PreDictor Capto MMC Isotherm 47 28943281
2|HEE AgStn Q&L CH EEO._" El|7H:E ZHROFWOE PreDictor Capto MMC, 6 pl 47 28925814
QIHF20| 2| RITH=C}2 AT MEHMS HOZLCL 18 =& PreDictor Capto MMC, 20 il 47| 28925815
RUYME ME00| 20| 7HsEHL|CE PreDictor Capto MMC, 50 il 47| 28925816
PreDictor RoboColumn Capto MMC, 200 pl 8 7 28986084
High salt tolerance PreDictor RoboColumn Capto MMC, 600 8 7l 28986178
A 60 - . ;
c ./__H._/_. PreDictor CIEX screening, 2 pl/6 pl *' 474 28943290
E 50 PreDictor CIEX screening, 20 pl =" 47} 28943291
£ 104 HiTrap Capto MMC 5 711 ml 11003273
@
§ HiTrap Capto MMC 5 75 ml 11003275
30
g HiTrap Capto IEX Selection Kit *? 53Zx1ml 28934388
©
£ 20 A Lysozyme HiScreen Capto MMC 1%4.7 ml 28926980
(]
€ 10 —4@— B-Lactoglobulin RTP Capto MMC 5L 17§ 29146145
€ i
g —A— BSA RTP Capto MMC 1L 174 28951118
0 ‘ ‘ ‘ ‘ ‘ RTP Capto MMC 2.5 L 174 28929120
0 10 20 30 40 50
Conductivity (mS/cm) RTP Capto MMC 10 L 174 28929121
RTP Capto MMC 20L 124 28929122
(B) 60 ~
At
E’ 50 A diolE2iA high-flow agarose
,?_; 20 o Yzt 75 pm
§ 2|7tE EfQ multimodal weak cation exchanger
S 30 4
2 ——— Capto MMC, 30 mS/cm 0|2 s gaf 0.07-0.09 mmol H+/mL medium
kel
-g 20 + ?: iesp/i;:ose Fast Flow, ot oa £ 0.3 MPa at least 600 cm/h, 1 m diameter column,
g 0 o Te 20 cm bed height in water
g pH OHEA (A7| AFAD | 2-12
R I
0 T T T T T T T T 1 o
H oA A (TH7|, M A 2-14
0 1 2 3 4 5 6 7 8 9 PH 8 (271 MIEAD
Residence time (min)
(D)

A) Dynamic binding capacity of Capto MMC at 1 min residence time for three
different proteins at different conductivities. B) Dynamic binding capacity of
bovine serum albumin (BSA) as a function of residence time. Capto MMC was run
at 30 mS/cm, while SP Sepharose Fast Flow was run at 15 mS/cm. The SP Ligand
is not salt tolerant and does not bind any BSA at this conductivity. Dotted lines
refer to residence times that cannot be utilized in large scale columns, due to
flow limits of the respective media.

Y©<7(]

NH «———— (B

/\)\/\/\/

0 O——— (A

The Capto MMC ligand exhibits multimodal functionality for interaction with

a target molecule. The most pronounced of these interactions are (A) ionic,

(B) hydrogen bonding, (C) hydrophobic interactions, and (D) thiophilic. The
chromatography medium is designed for polishing, and is based on the high-
flow agarose base matrix with small bead size, which gives good pressure-flow
properties and high resolution.



HE|2E Capto

Capto MMC ImpRes ¢

. BUE|D T o 0|2 Dk

- HE| MELES J12 AIEE AR

o NQ& ZHO|M E Sepharose HPRF S S5t 22| s S2 &4
A2 AAHYECZ HAE O, AH Y YOl St FAA

« D2 A0 ofsll, 8= 2HS2 HE} £2F2|'H0| ZHEHe

Capto MMC= 21 =2 cross-linkedZ! OF7t2 A 24| 210]| 0|2 W&k
_“‘,_EDl_P O|—L_|a|-J__'_A6I /6I-_9_ 7_\|I-_9_ AN 7—-10I-EEHE| A—iEHA-I27|,z|_|
2|7tE2 At QS L|ICL EES2|2HEE ARG 702,
Y0l 2RI = CHE AT e S B0 S CL 1Y s
ZHOME HE2He| F210| 75 LT
Capto ImpRes 0|2 1 S |h HRAH US| Ze Al o2
ML RIYLCEL 7 |2e nEe|s 2R s2 REs Y gle
CH0[ AUAA| T, Capto ImpRes 8|22 4H OV [2AE AHESI0]
LR AVIEH OS2 2N, 22| sH2 RAS YH RE ELE
A 74 & L|CE

Arg

ZojE2IA high-flow agarose

oI} 21 36- 44 um

2|ZtE Efel Multimodal weak cation exchanger

60 - 90 mg MAb/mL medium
(residence time 4 - 5 min)

ny
o
oo
on

0|2 Wet 2k 25 - 39 pmol/mL
ord o4 E4 =220 cm/h 0.3 MPa in a 1 m diameter column, 20
cm bed height
pH OHYd (H7] AFEAl) | 3-12
pH QR (T2 AN [ 2-14
(A 1400 M - 100
Aggregates (%) —.
1200
- 80
1000
3
=) leo &
< 800 - oy
E =
E E
§ 600 a0 2
< o
o
400
20
200 - \
0 T T T ;l T 0
0 5 10 15 20 25 30
Volume (mL)
Aggregate )
Elution content (%) HCP Proltelf A
Chromatography poolvol. at90% reduction (ng/mL)
medium (cv) yield factor Start  Final
Capto MMC ImpRes 9 0.3 4.5 26 1
Capto SP ImpRes 8 0.5 4.8 26 4

RSF
=z 0
zeye
A = =z IcHE
Capto MMC ImpRes 25 ml 17371601
Capto MMC ImpRes 100 ml 17371602
Capto MMC ImpRes 1L 17371603
Capto MMC ImpRes 5L 17371604
Capto MMC ImpRes 0L 17371605
PreDictor Capto MMC ImpRes, 6 pl 474 17371630
PreDictor Capto MMC ImpRes, 20 pl 474 17371631
PreDictor RoboColumn Capto MMC ImpRes, 87l 17371640
200 pl
PreDictor RoboColumn Capto MMC ImpRes, 87l 17371641
600 pl
. . . . 2l II:E 0|E
PreDictor (iapto CIEX polishing screening | 96 € £2{0|E SRR
(2 pl/6 pl) x40}
PreDictor Capto CIEX polishing screening | 96 & S2{0|E
(20 i) * 40| 29095567
HiTrap Capto MMC ImpRes 5 70%1 ml 17371610
HiScreen Capto MMC ImpRes 174 17371620
RTP Capto MMC ImpRes 1L 174 29101707
RTP Capto MMC ImpRes 2.5L 174 29101708
RTP Capto MMC ImpRes 5L 17 29146153
RTP Capto MMC ImpRes 10L 174 29101709
RTP Capto MMC ImpRes 20L 174 29101710
% LS| 24211 Capto S ImpAct, Capto SP ImpRes, Capto MMC ImpRes
(B) - 100
2000 -
Aggregates (%)
- 80
1500
— S
2 60
E >
e 1000 ©
S B
& L40 2
< S
(&}
500 -
F 20
O_ T T T T T O
0 5 10 15 20 25 30
Volume (mL)
Column: Tricorn 5/20, 0.5 mL
Media: Capto MMC ImpRes and Capto SP ImpRes
Sample: MAb sample, partially purified by protein A chromatography step
Sample loads: 30 mg/mL chromatography medium (Capto MMC ImpRes);
40 mg/mL (Capto SP ImpRes)
Start buffers: 40 mM sodium citrate, pH 6.0 (Capto MMC ImpRes);

50 mM sodium citrate, pH 5.0 (Capto SP ImpRes)

Elution buffers:

Respective start buffer + 1 M NaCl

0% to 50% elution buffer in 20 CV (Capto MMC ImpRes);

0% to 25% elution bufferin 15 CV (Capto SP ImpRes)

Residence time: 4 min
Gradients:
System: AKTAexplorer 10
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HE| 2 EF Capto

Capto Core 700 - RSF
‘Hol2A U BEAY B U YA LA BHB AN Zo g
. _ - O
LIS e oo} Eag HEKES 2 30| HZ T = T =0
HaszxE AR
| = I = |-° Capto Core 700 25 ml 17548101
* 700 kDa O|{\3|'_0_ %&‘I _E_Zl-E %J_%ELT‘—' Z-I _,_7\}EOF _E_ZI'E E-”;Ll Capto Core 700 100 ml 17548102
LHE 2|7tE0l| & 2¢
e 2| ZHEol S Capto Core 700 1L 17548103
« 4 oot I =0tED T|of HIsH DEXI| F2|d X2l sHE  capto Core 700 5L 17548104
CHE 7H4dst HiTrap Capto Core 700 5/x1ml | 17548151
HiScreen Capto Core 700 1X4.7 ml 17548115
Capto Core 7002 E&4 EHZU 2|7tET R 2HE LIS %c" RTP Capto Core 700 1L 174 29020257
LIS 2 O|F0f3l <?E O1f>Qf <HE|2E 2|7HE0][2] S28>2] 2
712 7155 BHlet EAQ= A= 0tE eI 2|7 %!'—IEk 700 ApQE
(000 EAE UK SOP1A 91 T St Bt
== - A OEZIA -
e WO S017t 2|12HE0|| S2HE LICHEALS| A 20 ———— %
- = - s m
O|Z3}7| 201|700 kDa2 Tt D E2I0| = E2t5t7{Lt 700 kDa ST EAne g
2|7t H
S APAIUNE T Eof L UCh. 7|2 201y z Octylamine
A5t ek f .
A 20L& J2)I|0f| M= BHA| 7+ QYT AE 2kt Q20| CaptoCore ET 82 13 mg avalbumin/mL medium
700% Ol_g_a.ogw CH£7H+_'15|%§L—|E—|' 7\|z A;.||OIO| o|2 nstgaf 40-85 pmol Cl-/mL medium
HlolziAe 2 2 Eate| Zal4 B0l AE s ek Ll
ol o2 E4 500 cm/h in column with
20 cm bed height at < 0.2 MPa
Aozt pH QHYd (B71. AFZAl) | 3-13
A Virus HCP PHOIEM (7], HZAD | 2-14
90
1600 +
1400 o L 80
1200 - 9
>
[oX
S 1000 - 60 §
<< z
% 800 <
; Lao 3
< 600 - @
(o]
3
400 A
20
7 \\_JL
0~
T T T T 0
0 0.5 1.0 1.5
Column volume (CV)
Capto Core 700 7|2 4 02} 3 20L& 12H1| 24| 2122} Capto Core 70004 A
®) HIO|2ALRFHCPL| 2|2 A A|SHELICL Capto Core 7002 2!
Virus HCP Of 2t} B w5l 100 HHL| *:."‘é B3t 7tsu o £ ZHA2
5000 LS HHFSLICE
~ 120
40004 Columns: Tricorn 10/600 packed with Sepharose 4 Fast Flow, CV 47 mL
S 100 o Tricorn 5/50 packed with Capto Core 700, CV 1 mL
g = Sample: Influenza H1N1 cultivated in MDCK cells, concentrated, ]
= 3000 L 50 = and diafiltrated on an Mr 500 000 hollow-fiber filter to 20
< g mM Tris, 150 mM NaCl, pH 7.5
g Sample loads: Sepharose 4 Fast Flow, 0.1 CV (4.7 mL feed);
2000 60 T Capto Core 700, 10 CV (10 mL feed)
g Buffer: 20 mM Tris, 150 mM NaCl, pH 7.5
3 Flow velocities: Sepharose 4 Fast Flow, 30 cm/h; Capto Core 700, 100 cm/h
1000 40 Cleaning-in-place(CIP)/elution: Capto Core 700, 30% 2-propanol in 1 M NaOH
System: AKTAexplorer 10S
0 20
T T T T T T T Chromatograms from the purification of influenza virus HA and removal of HCP
0 5 10 15 20 25 30

Column volume (CV)

from virus material run on A) a conventional GF medium, Sepharose 4 Fast Flow
and B) Capto Core 700 medium.
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cI2MA AHUOM 27| A L 272 22 Capto 2|72 ‘YL S SAISH Q|2 MAHE 2| -IYL(C
« DZB R DO QI Lk A0HOk|| O|5H, TR AA EFOIS 22 2N A AU B0l 28 80| IS
" = — §—_— —_— _ _
Z 0| AR S SHAALR) D|2|= H|S 27|12 QRISIPIA, ZEs ZTHA|ZALICh Hlo|A
> 2|ZtE 5 &= Phenyl Sepharose 6 FFQ} S §HL|Ct
« 4 OF72 4 2f|210] 2fsl| =2 H|= =O0[0|M FA| 7ts
=20 o
Fe 4= AP
A= 2k IEHS A ojEZIA highly-flow agarose
Capto Phenyl (High Sub) 25 ml 17545101 3 AR 2IA 75 um
Capto Phenyl H.lgh Sub 100 ml 17545102 27t Phenyl
Capto Phenyl High Sub 1L 17545103
Capto Phenyl High Sub 5L 17545104 BlEsE 27 pmol/mL
PreDictor Capto Phenyl HS, 6 pl 474 17545116 At =22 27 mg/mL medium
PreDictor Capto Phenyl HS, 50 474 17545117 2CH M Oa < 0.3 MPa, at 600 cm/h 1 m diameter column with
PreDictor RoboColumn Capto Phenyl(hs), 2004l 8 i 28986088 2o 745 20 cm bed height
i 7
PreDictor RoboColumn Capto Phenyl(hs),600ul 8l 28986182 oH OFA (27], AFRA]) 3-13
PreDictor HIC Screen High, 6 ul* 474 28992392
PreDictor HIC Screen High, 50 il * 47| 28992397 pH FY (7 MIZAD | 2-14
HiScreen Capto Phenyl (High Sub) 1724 28992472 * I3l 24| 21: Phenyl Sepharose 6 Fast Flow (low sub), Capto Butyl, Phenyl Sepharose Fast Flow
RTP Capto Phenyl (High Sub) 20L 124 29119051 (high sub), Capto Phenyl (high sub)

Capto Butyl e
cD2NAAFAYOIM 27| FA L S2HHHE 22

R4 U S SUYO| of3, ZRMA Ell

* 48 Op7t2 A 2 710 9fsl =2 HIE =O0[0|M YA 7ts

RSF

Capto 2|22 YL S ST | 4T YU AIRIYLCL =2

2 E2MA A LOM Bl 2 E0| &S 0|2=

HIE 37|2 QAIGIHAM, A= S ZELICLH|0|A 2|7t
== Phenyl Sepharose 6 FFR}F S &L CF.

=] (o]
Fede Arg
H = 2k IE-S A ojE2IA highly-flow agarose
Capto Butyl 25ml 17545901 Izt RIA 75 pm
Capto Butyl 100 ml 17545902 27t Butyl
Capto Butyl 1L 17545903
Capto Buty 5L 17545904 Erl=t o 53 ymol/mL medium
PreDictor Capto Butyl, 6 pl 474 17545916 orzd oA EAM < 0.3 MPa at 600 cm/h, 1 m diameter column, 20
PreDictor Capto Butyl, 50 pl 474 17545917 s e cm bed height in water
PreDictor RoboColumn Capto Butyl, 200 pl 87 28986097 pH OtA A (27|, AF2A|) =13
i 7
PreDictor RoboColumn Capto Butyl, 600 pl 8l 28986183 oH OFEAS (EH7], MIZA) 214
PreDictor HIC Screen High, 6 pl * 474 28992392
PreDictor HIC Screen High, 50 pl * 4 74 28992397 * ILBHE] 2| Z21: Phenyl Sepharose 6 Fast Flow (low sub), Capto Butyl, Phenyl Sepharose Fast Flow
high sub), Phenyl (high
HiScreen Capto Butyl 174 28992473 (high sub). Capto Phenyl (high sub)
RTP Capto Butyl 2.5L 174 29011998
Capto Octyl o RSF
CI2AA AN 27| WA U 27 HAE Capto 2712 MAMSS ZA|GHO|OHE AALE 2ZIQILICE &
= - MRS T2 MA AH QUM TIA 0| 25 2Ek0]| S 0|2
CDFF 8 DA U LS A0Hoto] Of5f, TR M)A EFRIS 212 12 22|20 D20l 2R ES0| SFS 0Ixl=
= o= HIE 37|2 Q2518 M, 2 E= 2T ST
g()l_T]_AoHA|_|»}5|E %}:él- — =TT Mo — o PVN=]
« 48 OF72 A 2f|210] 2fsl =2 H|= =0[0|AM HA| 7ts AQk
= o 1‘|E ZoEZIA highly-flow agarose
-
=9 B2 Uzt 2y 75 um
E= ZF AC S
Zﬂ = EEc> - tﬁQ— E—l?_l'E OctyI
PreDictor Capto Octyl, 6 pl 494 17546516 B7h e 5 p—
PreDictor Capto Octyl, 50 pl 494 17546517 - ° HmolmEL medium
PreDictor HIC Screen Low, 6 pl * 494 28992395 ol o4 £ < 0.3 MPa at 600 cm/h, 1T m diameter column, 20
=/ -/ T 1 i
PreDictor HIC Screen Low, 50 pl * 47l 28992398 cm bed height in water
* ILSHE| 2| Z1: Butyl-S Sepharose 6 Fast Flow, Octyl Sepharose 4 Fast Flow, Butyl Sepharose 4 pH CtE M (Z7[, AFE Al 3-13
Fast Flow, Capto Octyl pH O._"%}lg ('37|, A‘"@M) 2-14
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L4 45 28 capto

Capto Phenyl ImpRes

[com] [rsr |

P B2 HA A Y0IMS| B2 A L 2 YA 2 =o g
B T L O
« R4 2UM| M Sepharose HPRI S STt &2l S 24 e = ETrT
o —_—
AU AFUBOZ MA 0], AZY O] 2t BAA Capto Phenyl ImpRes 25 ml 17548401
Capto Phenyl ImpRes 100 ml 17548402
pIE=2 AHA[-/\ Ql ] IZ—I 9_0
Capto ImpRes &f| 212 A4k A 20|A Zeld Zoﬂ o= Capto Phenyl ImpRes 1L 17548403
= | - o AN
W YO 7|Z2 AEes ke Anss e s Capto Phenyl ImpRes 5L 17548404
O-I l_ EPH Ol 4 O-le » Capto ImpRes E“Z % 70 gl O|-7 rii% RTP Capto Phenyl ImpRes 2.5L 124 29101698
APESH0 LA A 7| E M OS2 M E2| sHS SA|st A,
+° 1ol 22F 2715 A0 e 1Zel s#E RAlH A RTP Capto Phenyl ImpRes 1L 128 29101697
o1 R4 S42 37 HMFBLICL
RTP Capto Phenyl ImpRes 10L 17§ 29101700
AI.OI: Capto Phenyl ImpRes —— Phenyl Sephar ose High Performance
o Capto Phenyl ImpRes — Phenyl Sephar ose High Performance
2
A ojE=IA high-flow agarose 400 ~ %
oIz} 217 36 - 44 um 350
2|7tEe Phenyl
) 300 -
ZtE 5= 9 pmol/mL medium
2 e 19 mg BSA/mL medium 3 250+ ®
ol oa £ = 220 cm/h at 0.3 MPain a 1 m diameter column ‘E; 200 -
oaa e with a bed height of 20 cm s
pH M (A7), AFAD) | 3-13 < 1501
1
pH OHA (2171, ALBAD | 2-14 100 W
50 1 (1) ribonuclease
(2) lysozyme
0 10 20 30 40 50 60 70 (3)a-chymotrypsinogen
Time (min)
Capto Butyl ImpRes o [com] [ rsF |
CIRMA AH UM Z7HHH L 21Z HAS =o g0
B T L O
« 74 2UO| M Sepharose HPRI S5t E2ls8S 24 A= = ETTT)
o —_—
cMAtAAUEO = HA £|0f, AH Y 0| ZHEtet AR A Capto Butyl ImpRes 25 ml 17371901
Capto Butyl ImpRes 100 ml 17371902
o
Capto ImpRes 2|22 44t A A0 M 2| FHE2Z Capto Butyl ImpRes 1 17371903
7Ht££‘—l E“ 'Ozl Ll El’ 7|+ J__'_El S EﬂZI = J_%—i‘\ ; LEH _/'\_ Capto Butyl ImpRes 5L 17371904
ol T 0| AUR|TE Capto ImpRes 2|12 H4d Ot 2AS
AE310] 921 2718 HOlHOR A 22| 522 R34, o byt e
ot o4& EMS | J§MgiESL|CE —— Capto Butyl ImpRes
— Butyl Sephar ose High Performance
AI‘O': — Butyl Sepharose High Performance
o
450 +
ZiofjE=IA high-flow agarose (2)
o1z} 217 36- 44 pm 400 1
EIba= Butyl 350 A
gt gef 37 mg BSA/mL medium 300 -
oot oA Al <220 cm/h at 0.3 MPa in a 1 m diameter column 2
o e with a bed height of 20 cm £ 2501 (3) (1) ribonuclease
€
pH QFA A (Z7|, AFZA]) | 3-13 £200 ) g; |ys<:1zymet _
a-chymotrypsinogen
pH M (2], MIEAD | 2-14 <E“150- S
100 A
50 A
0 T T T T T T T
0 10 20 30 40 50 60 70
Time (min)



2 Sepharose

Phenyl Sepharose 6 Fast Flow (Low Sub)

27| dAofl Hest 1R i3 90 um 2Rl

94 S48 ZAB MRS 244 45 28 A20E 0248

| 21IL|CE. 7|&2| Sepharose H|O| A 2| 210]| H|5H, 22| %,

S}stA A4 210] HI1 5t Sepharose FFE H|O|A O EEIA 2 510

Phenly?|Z Q8222 A A S LT

Phenyl Sepharose 6 FFO{|&=, Phenly?|2| Zgt2F0| CH2 low

sub EFQI 1} high sub EfQ! 2227+ 2H|%|0f Q& LIC} low sub
EF2I2 Phenyl Sepharose HPQ} H| D2 2745 MEHM S 71| 1

USLICE low subOi| A =4 A|22t2| AR0| 230t BFR=

high subS AFEdl EAMA| 2.

Sample: Cytochrome C, Ribonuclease A,

Lysozyme, a-chymotrypsinogen

6 mg protein/mL, (1:3:1:1) in start buffer
Column volume: 1 mL, Phenyl Sepharose 6 Fast Flow (Low Sub)
Sample volume: 1mL

Sample load: 6 mg protein/mL medium

Flow rate: 1.0 mL/min, (150 cm/h)

Start buffer (A): 0.1 M Na2HPO4, 1.7 M (NH4)2S04, pH 7.0
Elution buffer (B): 0.1 M Na2HPO4, pH 7.0

Gradient: 0% to 100% Elution bufferin 10 mL
System: AKTA FPLC
mAU mS/cm
200
800
150
600
213 18,52
100
400
200 50
0 0

00 50 10.0 15.0 200 25.0 mL

henyl Sepharose 6 Fast Flow (High Sub)
« 27| Ao Metst D7 olE2 90 um 22
94 ENS ZAF MBS ALK A5 2 I=0IE1240S
2|21 L|C}. 7| &2] Sepharose H]| 0| A 2| 210]| H|3f, S2|
S}stA A4 210] HI1 St Sepharose FFE H|O|A O E2IA 2 510
Phenly”|E QtEH o2 A AIZELIC
Phenyl Sepharose 6 FFO{|=, Phenly?|2| Z&t&0| L2 low
sub EfQ! 1} high sub EfQ! 2227+ 2H| %0 Q& LIC} low sub
EIRI2 Phenyl Sepharose HP2} H| A 2ot MEHM S V12|10
UEUCh low subOf| M =2 A|Z22te| ZB0| 2520 ER=
high subS AF23}| EAA|2.

P

_|

Sample: Cytochrome C, Ribonuclease A,

Lysozyme, a-chymotrypsinogen

6 mg protein/mL, (1:3:1:1) in start buffer
Column volume: 1 mL, Phenyl Sepharose 6 Fast Flow (Low Sub)
Sample volume: TmL

Sample load: 6 mg protein/mL medium

Flow rate: 1.0 mL/min, (150 cm/h)

Start buffer (A): 0.1 M Na2HPO4, 1.7 M (NH4)2S04, pH 7.0
Elution buffer (B): 0.1 M Na2HPO4, pH 7.0

Gradient: 0% to 100% Elution bufferin 10 mL
System: AKTA FPLC
mAU mS/cm
200
800
150
600
100
400 21.21
254
200 50
16.43
0 ‘ 0
00 50 10.0 15.0 200 25.0 mL

RSF

= O
z23E

A = =z IAEHS
Phenyl Sepharose 6 Fast Flow (low sub) 25ml 17096510
Phenyl Sepharose 6 Fast Flow (low sub) 200 ml 17096505
Phenyl Sepharose 6 Fast Flow (low sub) 1L 17096503
Phenyl Sepharose 6 Fast Flow (low sub) 5L 17096504
PreDictor Phenyl Sepharose 6 Fast Flow (low sub), 6 pl 494 17096516
PreDictor Phenyl Sepharose 6 Fast Flow (low sub), 50 494 17096517
PreDictor RoboColumn Phenyl Sepharose FF(ls) 200ul 871 28986099
PreDictor RoboColumn Phenyl Sepharose FF(Is) 600pl 8 i 28986188
HiTrap Phenyl FF (low sub) 5741 ml 17135301
HiTrap Phenyl FF (low sub) 5 7Hx5 ml 17519401
HiScreen Phenyl FF (low sub) 1X4.7 ml 28926989
RTP Phenyl Sepharose 6FF (lowsub) 1L 174 28951111
RTP Phenyl Sepharose 6FF (lowsub) 2.5L 174 28901735
RTP Phenyl Sepharose 6FF (low sub) 10 L 174 28901736
RTP Phenyl Sepharose 6FF (low sub) 20 L 174 28901737
Al.ot

o
A ojE2IA highly cross-linked 6% agarose
B U 2E 90 ym
=1 P = Phenyl
e s 20 pmol/mL medium
or2 o4 E4 =400 cm/h, 0.1 MPa, XK 50/60 column, 15 cm
- bed height
pH OHE (B ALBAD) | 3-13
pH OHY (E7], HEAD | 2-14
[ =)

Z238

A= ZH = ke
Phenyl Sepharose 6 Fast Flow (high sub) 25ml 17097310
Phenyl Sepharose 6 Fast Flow (high sub) 200 ml 17097305
Phenyl Sepharose 6 Fast Flow (high sub) 1L 17097303
Phenyl Sepharose 6 Fast Flow (high sub) 5L 17097304
Phenyl Sepharose 6 Fast Flow (High Sub) 0L 17097306
PreDictor Phenyl Sepharose 6 Fast Flow (high sub), 6 pl 494 17097316
PreDictor Phenyl Sepharose 6 Fast Flow (high sub), 50 pl 474 17097317
PreDictor RoboColumn PheSephFF(hs) 200pl 8 7l 28986098
PreDictor RoboColumn PheSephFF(hs) 600pl 8 7 28986184
PreDictor HIC Screen High, 6 ul * 494 28992392
PreDictor HIC Screen High, 50 pl * 474 28992397
HiTrap Phenyl FF (high sub) 571 ml 17135501
HiTrap Phenyl FF (high sub) 5 7ix5 ml 17519301
HiScreen Phenyl FF (high sub) 1X4.7 ml 28926988
HiPrep Phenyl FF (high sub) 16/10 17§ 28936545
RTP Phenyl Sepharose 6 FF (high sub) 1L 174 28951197
RTP Phenyl Sepharose 6 FF (high sub) 20L 124 28929110

* I S| 24| Z1: Phenyl Sepharose 6 Fast Flow (low sub), Capto Butyl, Phenyl Sepharose Fast Flow
(high sub), Capto Phenyl (high sub)

At

ZOEEA highly cross-linked 6% agarose

Yo Arp 2 90 um

27| Pheny!

2UE = 40 pmol/mL medium

Moa > 4.00 cm/h aat 0.1 MPa, XK 50/30, 15 cm bed
height at 25°C

pH 2tEH (A7], ALEAl) | 3-13

pH OHEd (S AN [ 2-14
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2t2 Sepharose

-
I-S Sepharose 6 Fast Flow e
~ S YA I

« AR S 90 um 2|2

a8t2 40|

Butly-s7|S QFHZOR ZB AIHE

=2 L O 11—

A0St Sepharose FFE
L|C}.
Butyl-S Sepharose 6 Fast Flowe= AA4Hd 2RIz, A

RSF

B|O|~ DHERIAZ 510

4>
0x
o

4 EMS ZAIF MRS AAM AIS 242 JZ20IE 120
It5F 2210 A L= & 2455+ |C
2RIQYLICL 71Z9| Sepharose BIO|A 2fiof bl B2, S =4S S Eo A HERLS
= 0
AP FEde
o 2} 5
Zoje2lA highly cross-linked 6% agarose A3 =3 IS Y
3 02} A S i Butyl-S Sepharose 6 Fast Flow 200 ml 17097802
Butyl-S Sepharose 6 Fast Flow 1L 17097803
2lte Butyl-S Butyl-S Sepharose 6 Fast Flow 5L 17097804
e s 10 umoles/mL medium PreDictor Butyl S 6FF, 6 pl 474 17097816
oot o Al 400 cmi/h at 0.1 MPa, XK 50/30 column, bed PreDictor Butyl S 6FF, 50 pl 4 17097817
55 TR S0 height 15 cm PreDictor RoboColumn Butyl-S Sepharose FF200ul 8 7lf 28986101
PreDictor RoboColumn Butyl-S Sepharose FF600p! 87 28986190
pHOMEA (7] AAD | 3-13 hSSep H J
PreDictor HIC Screen Low, 6 pl 474 28992395
pH 2EE (B MIZAD | 2-14 PreDictor HIC Screen Low, 50 ul * 47y 28992398
* ILSHEl 2 21: Butyl-S Sepharose 6 Fast Flow, Octyl Sepharose 4 Fast Flow, Butyl Sepharose 4 HiTrap Butyl-S FF 5 71x1 ml 17097813
Fast Flow, Capto Octyl HiScreen Butyl-S FF 1x4.7 ml 28926985
Butyl Sepharose 4 Fast Flow e RSF
« 27|~ 37 EAHE 22 BSOS FAE 4 ASLCL
Butyl Sepharose 4 Fast Flow (FF)0| A} | = 2{| 212 cross-linked 4 =o Mg
% OF7t2AE H|O|AZ 3t Q& LICH Sepharose CL-4B 2| Z10f| Tz
HI) B2 - BH8IA OFEA0| F{OIL, DRBINE A0 A & zz [ acds
7|— |_| |:|- % 27 |-, ?E-l 1604;|. A| U= Cl—%%l— A O 7| [[H_'_()” Butyl Sepharose 4 Fast Flow 25 ml 17098010
Butyl Sepharose 4 Fast Flow 500 ml 17098002
oF Butyl Sepharose 4 Fast Flow 200 ml 17098001
AI- o Butyl Sepharose 4 Fast Flow 5L 17098004
AojE2A highly cross-linked 4% agarose Butyl Sepharose 4 Fast Flow 0L 17098005
PreDictor Butyl Sepharose 4 Fast Flow, 6 pl 47 17098016
B2 U7 33 90 ym fotor ButylSep : !
PreDictor Butyl Sepharose 4 Fast Flow, 50 pl 474 17098017
2Zte Butyl PreDictor RoboColumn Butyl Sepharose FF, 200 i 8 7H 28986100
2tE 5 40 pmoles/mL medium PreDictor RoboColumn Butyl Sepharose FF,600 pl 87 28986189
ofzd oA E 44 min 150 cm/h, 0.1 MPa, PreDictor HIC Screen Low, 6 pl 4M 28992395
soTe el XK 50/60column, bed height 25 cm. PreDictor HIC Screen Low, 50 i * 474 28992398
HiTrap Butyl FF 5 741 ml 17135701
HOFH A (AF7| AFZ2A 3-13
PH B (B71 AEAD HiTrap Butyl FF 5 7§x5 ml 17519701
PH MY (HIL MEAD | 2-14 HiScreen Butyl FF 1%4.7 ml 28926984
* ILSHEl 2 Zl: Butyl-S Sepharose 6 Fast Flow, Octyl Sepharose 4 Fast Flow, Butyl Sepharose 4 HiPrep Butyl FF 16/10 174 28936547
Fast Flow, Capto Octyl
Octyl Sepharose 4 Fast Flow e RSF
« 27|~ S EAE 2R Sepharose CL-4B 2{|210]| B3l 22| - afet2] 2+ /0| £ ofLt,
A IT ==
. 224 C420] 00 m 2 DRA0IM AFBE 4 USLICH M H7L 22 Ws} Alze
Ct=2GFA Ol 7] ([ Cl <= A7} d2{|SF 2~ Ol LT
Octyl Sepharose 4 Fast Flow (FF)O|| AF2E|= 2|22 cross- S8 | HE0 20 B Aol SAE > ASHE
linked 4 % OF7|2AE H|0|A R 511 &L CH EX= T
T o
AP A = R EEE
2 ojEZA highly cross-linked 4% agarose Octyl Sepharose 4 Fast Flow 200 ml 17094602
e Octyl Sepharose 4 Fast Flow 1L 17094603
SRR R g Octyl Sepharose 4 Fast Flow 5L 17094604
2|Zte Octyl PreDictor Octyl Sepharose 4 Fast Flow, 6 pl 474 17094616
27tE == 5 umol/mL medium PreDictor Octyl Sepharose 4 Fast Flow, 50 pl 4 7Y 17094617
PreDictor RoboColumn Octyl SepharoseFF, 200 pl 87 28986102
orat oA £ = 150 cm/h, 0.1 MPa, XK 50/60 column, bed : sl ! I
55 TTe a0 height 25 cm PreDictor RoboColumn Octyl SepharoseFF 600 pl 8l 28986191
TR o G PreDictor HIC Screen Low, 6 p * 474 28992395
PH Y (7] AFEAD | 3-13 PreDictor HIC Screen Low, 50 pl * 474 28992398
pH QHY-S (T2, MEAD | 2-14 HiTrap Octyl FF 5 7§x1 ml 17135901
* IL5HEl 2f|21: Butyl-S Sepharose 6 Fast Flow, Octyl Sepharose 4 Fast Flow, Butyl Sepharose 4 HiTrap Octyl FF 5 7Hx5 ml 17519601
Fast Flow, Capto Octyl HiScreen Octyl FF 1x4.7 ml 28926986
HiPrep Octyl FF 16/10 174 28936548




AL AS 2E2 Sepharose

Phenyl Sepharose High Performance e

L B2~ 21E FHE

- 2|25} 2t 2 (34um) Y D2 0| S2|F S40] o3}
AQLOME 52 22| 5

L OptRAS| CIB MO T2 w2 ZF 8

- HBHE IR o2 A% 27

RSF

Cross-linked=! Of7 f2A H| 20| 43S 77| Z| QoL gt o2
Y E OfE| =2 ZEol| 2let HE V| E =5 UV | Th2ofl, 245H7+
o= A4 2| 2IQIL|C} Phenyl Sepharose HP= Phenyl Superose
6FF (low sub)2} H| 2 H| 25 MEHAS J12| 1 QJR|0F HPH| S =
QU2} 21H0| 27| If20]| Fast Flow=2 CH 22| 5240| &L Ct

ZE2ye

A = = IEBS
Phenyl Sepharose High Performance 75 ml 17108201
Phenyl Sepharose High Performance 1L 17108203
Phenyl Sepharose High Performance 5L 17108204
Phenyl Sepharose High Performance 60 L 17108260
PreDictor RoboColumn Phenyl Sepharose HP, 200pl 8 7H 28986105
PreDictor RoboColumn Phenyl Sepharose HP, 600 pl 87 28986194
HiTrap Phenyl HP 5 7fx1 ml 17135101
HiTrap Phenyl HP 5 7lx5 ml 17519501
HiScreen Phenyl HP 1X4.7 ml 28950516
HiPrep Phenyl HP 16/10 174 29018184
RTP Phenyl Sepharose HP 10L NS 124 29101721
RTP Phenyl Sepharose HP 1L NS 174 29101719
RTP Phenyl Sepharose HP 2.5L NS 174 29101720

e}

2
ox
0x
m

L

N J

highly cross-linked 6% agarose
34 pym

Phenyl

25 pmol/mL medium

100-200 cm/h, 0.3 MPa, 60 mm diameter column,
30 cm bed height

[ AFZAl) | 3-13
L MZAD | 2-14

Butyl Sepharose High Performance e
S~ 2Z FAE R
|

—
Aotz Yt 21F (34um) 2 19| F2[A S0 2|5
o
=)

b

W
ol

HP B|E= At 20| 27| TiZ0| Fast Flow=2C Z2|520|
=5UCt
=]
FEHE
A= =3 s
Butyl Sepharose High Performance 200 ml 17543202
Butyl Sepharose High Performance 1L 17543203
Butyl Sepharose High Performance 5L 17543204
PreDictor RoboColumn Butyl Sepharose HP,200p! 871 28986173
PreDictor RoboColumn Butyl Sepharose HP, 600pl 871 28986195
HiTrap Butyl HP 5 7x1 ml 28411001
HiTrap Butyl HP 5 7ix5 ml 28411005
HiScreen Butyl HP 1x4.7 ml 28978242

Atg

A OjE=IA highly cross-linked 6% agarose

T U2y 34 ym

2|2te Butyl

2UE s 40 ymol/mL medium

ofe] o4 £ ;g(iio;)ezn;g:gﬂtfi MPa, 60 mm diameter column,
pH QHYd (A7], AFEAl) | 3-13

pH QHY (HI] MEAD | 2-14

Mab purification
Column:

RSF

Tricorn 5/100 packed with Butyl Sepharose High Performance/
Phenyl Sepharose High Performance

Sample: 1gG1 purified by affinity (protein A) and anion exchange
chromatography
Sample volume: 1mL
Sample load: 1.37 mg/mL
Start buffer: 50 mM sodium phosphate, 3 M sodium chloride, pH 6.8
Elution buffer: 50 mM sodium phosphate, pH 6.8
Flow rate: 0.6 mL/min (180 cm/h)
Gradient: 0% to 100% elution buffer, linear gradient in 20 CV
System: AKTA explorer 100
100
80
S 60 —— Butyl Sepharose HP
E — Phenyl Sepharose HP
< 40
204
0 —

T T T T
20 40 60 80 100
Volume (mL)
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i\

rz rjo 4o o

o o

0o ki b o
b=
Az o
(U=}

or

1%

o He b

JZ0rEDT Dds Y= ARIYLCHL YA 371715
um2| 7 ot L HO0|0, &4 E 2Z0[Lt YRS ZEISHA|
ELth # Y ot BIE 37|t EE5| H|=E pore size 220
olati Flof it R EHS 7HAID TEtM, LRE22 THA[ZHO]
=7t 7S gL

T3 SO Blo|2 22| S 5t A4 K AT 2R AFoF
Y= Z'lE A OEZA polystyrene/divinylbenzene
T © B Y223 15um
HE zY IcHs 2|7t Phenyl
SOURCE 15PHE 200 ml 17014702 2upMoa 150-900 em/h
SOURCE 15PHE 1L 17014704
2 -
SOURCE 15PHE 5L 17014705 pH O (7|, AFRAD | 2-12
RESOURCE PHE 1 ml 174 17118601 pH QHE M (TH7|, MZAD | 1-14
SOURCE 15PHE 4.6/100 PE I 17518601 oret oA = 400 cm/h, 1 MPa, FineLINE 100 column, bed
% PHE=Phenyl7| soTa e height 10 cm
SOURCE 15PHE -« RSF
. 2|2 A2 27l ume| # of 10|, &4El ZZI0|LE YRS EEHSHA|
CDos EaL oS L L 7Y ot H|E 37|12 E-5| A2 E pore size 20|
o et 225 maml Ol O[3 Fl0ft R E42 72/} TakM, DRACE T2k
meTTEeer =27t 7Hs - Tt
SR E YW & AHEO| ALE
AFE
SUE SO/ HO|2 2%} 2ol PIFH 204 45 4B = —
JL Hist= ol ol 2l O ESIA polystyrene/divinylbenzene
AZ0tETHO| s S RIYLCHL YR |7F15
B U2} 2 15um
2|7te Eth
EX= I er
T ESIPTE-FS 150-900 cm/h
A = zy iy pH OF4 @7| AFBAD | 2-12
| T s [
RESOURCE ETH 1 ml 174 17118401 otad oA =X 400 cm/h, 1 MPa, FineLINE 100 column, bed
soTr e height 10 cm
¥ ETH=Ethyl7|
SOURCE 15PHE - RSF
< 2| Z ZA g ume| 7 St AHO|H, &AE RZo[L YAE ETStA|
cN9a NHa|L oS LCE 7Y S HIE 37|t EES| HREl pore size 20|
o
. =2 05} 22F: 25 mg/ml O|A} ool FHOLt F& EMS TR WML, DRE2Z THA|ZH|
meTm e =27t 7ts Tt
SR E W = HE0| AL
A
I So| dlo|loR HAS Rt 44N MNE A —
L upsER ol ol AOEZA polystyrene/divinylbenzene
AZ20tETO Nds Y ARIYUCE ¥R 277} 1
Ho o4zt 23 15um
=20 2 2Zte Isopropyl
T8 RN
FHUMHRE 150-900 cm/h
A= 28 Iq=Us FRAL (RE7], AFRA|
HORRA (7], AFRAD | 2-12
SOURCE 15150 200 mi 17014802 primee el Ars
SOURCE 15ETH 1L 17014804 pH QHIE (B2, MIZAD | 1-14
RESOURCE ISO 1 ml 174 17018501 oret oA £ A 400 cm/h, 1 MPa, FineLINE 100 column, bed
53T =0

height 10 cm



PlasmidSelect Xtra e RSF
« Supercoiled plasmid DNAS MEHH © 2 % =20 2
- GMPO| B |2 A7 20j ZHEHS A2 & & 4 — —

Ql1, RNase free L2 A A, 12 S e

PlasmidSelect Xtra 200 ml 28402402
* NaOH k”%;'()ﬂ 9|%|_} H'—I-% A|--g—0| 7|-% PlasmidSelect Xtra 1L 28402403
Thiophilic &5 S210f| 9fof U= o= Hitzol g PlasmidSelect Xtra 5L 28402404
7;!‘-8—@' Ll El" E_EEH'EJEH]H _%?_‘l% 5%"8}% Z-\ID‘—I-QE Hitrap Plasmidselect Xtra 5 70%1 ml 28405841
Séljz_‘f;og”g ;:r%::il?:TA 9—|. open circular form DNA% PlasmidSelect Xtra Starter Kit 1 pack 28405268
PlasmidSelect Xtra Starter Kite A H20|M 13| A2 Al'ot
9k 10 mg O] 49| Supercoiled plasmid DNAS A A5t AS TETEEDS - _
%&!QE 7Ht£5|91§l—| I:|'- 3 %‘E—g EEDfEJEHm ?él_?':'! S hiEsL ighly cross-linked 6% agarose
(PlasmidSelect Xtra, Sepharose 6 Fast Flow, SOURCE 30Q)2} R 24744um
ME2zol 2 E20| ZEHEIL|C} =l = 2-mercaptopyridine
2UE s 3.5 mg/mL medium
From fermentation to formulation a8 2 > 2 mg supercoiled plasmid DNA/mL medium
— pH tEH (F7], AFBAD [ 3-11

- —7 pH OFA (7] MA | 2-13

== “‘ "‘ "‘ H ‘I‘ oret o4 £ ; e1d22 ;311/:11 >;KC :n 6/20 column,

fermentation cell harvesting lysis clarification concentration

PlasmidSelect Xtra

SOURCE 30Q Sepharose 6 Fast Flow
B
.
e o [ g [ ¢ [ ¢
formulation concentration polishing supercoiled plasmid RNA removal

DNA capture

Clarified alkaline lysate

Step 1. RNA removal m

Cond
(mS/em)

(mAU)
200
HiPrep 26/10 Sepharose 6 FF 4000
26x 100 mm 3000 | 10 %
V,=53ml
2000 100
1000 0l
0 0

Cond

o (mS/om)
000 200
n HiTrap PlasmidSelect Xtra . 150 e
16 %25 mm
Ve=5mi e
1000 50

Step 3. Supercoiled pDNA polishing

Ay Cond
(mAU) (mS/cm)

150
u HiTrap SOURCE 30Q 2000

16 x 25 mm 500 100
V,=5ml

0
00 40 80 120 160 oV

Purified supercoiled pDNA

The PlasmidSelect Xtra process is designed for the purification of high-quality
supercoiled plasmid DNA and for fast analysis of plasmid DNA quantity and
quality. PlasmidSelect Xtra Starter Kit contains media in prepacked columns
for each of the three chromatography steps. Samples can be withdrawn and
analyzed using PlasmidSelect Xtra Screening Kit at any point from fermentation
to RNA removal.

Purification of supercoiled plasmid DNA with PlasmidSelect Xtra Starter Kit. (A)
Typical chromatograms of the three steps run on AKTAexplorer 10. (B)Ethidium
bromide-stained 0.8% agarose electrophoresis gels of the key fractions eluted in

Steps 1 and 2 indicate the purity of the fractions obtained after the different steps.

pDNA = plasmid DNA, oc = open circular, sc = supercoiled, covalently closed
circular, M = molecular weight marker (DRIgest lll code no. 27406001).
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ReadyToProcess Adsorber Phenyl e

- BI0|2 9J9fF A& YEL|Ql 2 20tE 2 L]
- Lol EUOI HE Q= HIY 7?’8 %’éﬁ

Ol K| A{2] 2 AKTA A|AEH

o 87l 2 a2l

—

* ReadyCircuit 2

s Z2NAVHLE T2 ELO|E{(Titer) S24[0|1E
ALOIZ7FA| Z &4 78], 23 L & 80|

SE A28

ReadyToProcess Adsorbers= 2 - =2 St Q! 7|E} H}O| 2
OokE Ao, E2|d 8 A2 0tE efn| AL T
BRO|H A ACH ZAtLE BIO[2{A QAL (VLPs)Q| S2F L=
=2|4(Polishing) & A2 AtES 4+~ US| ‘:f- CI3d 22
T220|AM ChAH B2 S2F £ Za|Al
HE 2 WeeQl EEDPEJEHHIOHH Egi
HEME 22T 7|E 215t U

ReadyToProcess Adsorber membrane capsules and PreDictor 96-well plates are
suited for polishing of MAbs, viruses, and other large biomolecules.

el

F g4

Al = =% IcHs
ReadyToProcess Adsorber Phenyl Pico 8 mm 10 74 17372161
ReadyToProcess Adsorber Phenyl Nano 8 mm 44 17372162
ReadyToProcess Adsorber Phenyl 150 8 mm 174 17372163
ReadyToProcess Adsorber Phenyl 1.2 L 8 mm 174 17372164
ReadyToProcess Adsorber Phenyl Jumbo 8 mm 174 17372165
ReadyToProcess Adsorber Phenyl 400 8 mm 174 17372167
ReadyToProcess Adsorber Phenyl 800 8 mm 174 17372166
PreDictor ReadyToProcess Adsorber Phenyl 10 7H 17372168
PreDictor ReadyToProcess Adsorber Phenyl 274 17372169
At
2|7te Phenyl
HIE =0] 4 8
2% <5
U Mol 0081 20,1200 5000
5428 8% 14mg 1gG
St ef 4 bar (0.4 MPa, 58 psi)
HIE 2401 Az Stabilized reinforced cellulose
7|2 AIO|Z 3-5pum
St A Polypropylene

*1 ReadyToProcess Adsorber Phen Pico with 0.08 mlvolume has a 4 mm bed height. However,
this size is typically used as 8 mm bed height by connecting two membrane capsules in
series.

*2 Data based on DBC measurements at 10 % breakthrough using three layers of 5 cm2
membrane discs (15 cm2 total area) arranged in a holder and run at 10 ml/min.
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Superdex

Superdex 30 Increase e

« B2}2F1x 102~ 7 x 10°2] {22 22, HEO|E S| E2lof  UA| AZOEDNIE A ot RS2 YSE SuperdexS
InPSESE=3=Ti=l HEAEAHE flsi Hger ZHYLCHL B YAt 21 F0] 9um
. okz2k2|0f| 2|5t M| A 7t O 27| Z0| Yt 22| UMM ALY ER, 7|E2
_ Superdex Peptide 2Ct =2 £2|& US4 USLICE
* Superdex 30 Increase= Superdex Peptide 2C} 22| 521 SFA s
ApoE
_%_E_ 1°-|E A ojE2IA Composite of cross-linked agarose and dextran
Z‘" I 2t AC WS %E%’Zl»&!?o-“ 9|.|m
= & Icd
235l dHe 1x102-7x%1 i
Superdex 30 Increase 10/300 GL 174 29219757 =& B9l (M) 0 03 (peptide)
OFZA (R7], AFR =
Superdex 30 Increase 3.2/300 174 29219758 pH 2Hd (@71, AFEA Sl
pH tEd (T2, MIEAD [ 1-14
Columns:  (A) Superdex Peptide 10/300 GL (A) Superdex Peptide 10/300 GL (B) Superdex 30 Increase 10/300 GL
(B) Superdex 30 Increase 10/300 GL 0.5 mL/min 0.5 mL/min
Sample: Cytochrome C (M 12 300), 0.2 mg/mL
[ Aprotinin (M, 6500), 0.2 mg/mL 8001 a 8001
Gastrin (M, 2126), 0.15 mg/mL 701 7009
Hexaglycine (M, 360), 0.2 mg/mL 600 1 600
[ Triglycine (M. 189), 0.2 mg/mL _ 500 2] » _ s
[A Glycine (M, 75), 7 mg/mL £ 400 [4]5] 6] £ 400
Sample volume: 100 pL < 300 < 300
Buffer: 20 mM phosphate buffer, 280 mM NaCl, pH 7.4 200 00
Flow rate: 0.5 mL/min
100 100 4
Detection: 214 nm
System: High-performance liquid o1 - ; - 01
chromatography (HPLC) 0 10 0 30 40 0 10 20 30 40
ime (min Time (min)
Superdex 30 Increase e RSF
« 2212 10,000 O[St M 24 22| 7| 5S U3 4_?_ e
- O
ez 221 HELQ|CE0| 22|0f 25+
° -IT'__ |'§E = |'O|—o e |O1| —n:s._I'SUperdeX:ao Pg A = X AC HE
- = = Si dex 30 d 150 ml 17090501
YA ZO A 2004 B 242 (B 34ymOl AL SR — .
—g—%" ?:,"E'j‘% Q|‘|7<||3|>O=| E—E—E|%O| 7|_%%|=’|_ |I:|- _|2§ 50 Superdex 30 prep grade 1L 17090503
Si dex 30 d 5L 17090504
cm/hO|M7HA| 2 22| &S LIEHEL T uperdex ST prepgrace
HiLoad 16/600 Superdex 30 prep grade 124 28989331
Column HiLoad 26/600 Superdex 30 pg HiLoad 26/600 Superdex 30 prep grade 174 28989332
Sample Mix of five synthetic peptides in 1% TFA

M 3894 M 313 [EIM, 2365
ZAM. 1596 [EIM, 827
Samplevolume: 50 L

Buffer: 20 mM Tris-HCI, 0.25 M NaCl, pH 8.5
Flow rate: 1 mL/min (30 cm/h)
TFA
0.005 ]
£
<

T T T
160 240 320

Volume (mL)

0 80
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=

Af

oF ¥
ET]
nE o |m
N
oX

)

Az
Jlor

A
i
x

s
=
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el

composite of cross-linked agarose and dextran
34 um

1% 10* (globular proteins)

10-50 cm/h

3-12

1-14
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Z 0{3} - E'YH Superdex

Superdex 75 Increase e

» E22F 3% 10°~ 7 x 10°0] BEO| S Lt CHHAO)| 22 E2]
sHgUs
*5/150 GL2 B Z2 (10/300 GL)2| 1/8 AHYUZ ZH HEQ|

2|2
24

- dZe|oll ot MY Vts

Superdex= MEld =2 HAE2N F2|4 L
|0 Lt cross-linked O 7 |2A 2 LM E TS
=)

o
um= 27| 20| STt 22| ZUM ALY &

T5ECHES BRI 28 4 UL

IT - —

=2 c=2 T M

* Superdex 75 Increase= Superdex 752 Ct 22| 52 A Al'%t
ZojEZIA Composite of cross-linked agarose and dextran
=0
T a8 BE YA 2 -
A= = Ic s BHA| BHAH (M) 1 x 10° (globular proteins)
Superdex 75 Increase 10/300 GL 174 29148721 23| go| (Mr) 3% 10%-7x 10% (globular proteins)
Superdex 75 Increase 3.2/300 174 29148723 5% 102 - 3 X 10* (dextrans)
Superdex 75 Increase 5/150 GL 1724 29148722 pH tAM (7], AL A]) 3-12
pH QHEE (TSI MZAD | 1-14
Superdex 75 10/300 GL Superdex 75 Increase 10/300 GL Sample:
0.8 ml/min 0.8 ml/min [Ell Conalbumin (M, 75 000), 2.9 mg/mL
200 Ovalbumin (M, 44 000), 3.7 mg/mL
; 1 !
. Carbonic anhydrase (M, 29 000), 1.4 mg/mL
180 23 Cytochrome C (M, 12 300), 1.0 mg/mL
160 Aprotinin (M, 6 500), 2.0 mg/mL
[A vitamin B12 (M, 1300), 0.25 mg/mL
140
s 1204 S
£ ?
£ 100 [
< <
80 o
60
40
20 -
0
0 5 10 15 20 25 30 ™n 0 : 0 15 20 25 30 ™"
Superdex 75 prep grade e
* Superdex 75 IncreaseZ 210{| MO ALY & EX=
_ e T o
« 228} TH 10| L} BIEFO| = 0| A0 285t Superdex 75 pg i T
= = =] = = (=} ==
O‘Z}Zf Z! 75' ]Idzl-% }_|_/.\_9_|-°,_|' Jgﬁ- ?:!Zf Zl% 34 quI E-||7<I_|°,:} LI l:l-' Superdex 75 prep grade 150 ml 17104401
BE0I=, %ELT'_% Dil HE BRI 2 EAF 517110000 Superdex 75 prep grade 1L 17104402
MW QI o] HA|E 23l TRl = UL T
= Superdex 75 prep grade 5L 17104404
Superdex 75 prep grade= AH Z &} CHeH210] H|0f| H &L C} ’ H
= HiLoad 16/600 Superdex 75 prep grade 17 28989333
(23] H2| 3000-70000 Da). Al R£422 50 cm/hO| M2 &2 P prepe
HiLoad 16/600 Superdex 75 prep grade 174 28989334
22| 52 LepgLch perdex 75 prep g

Sample: 1. Myoglobulin, 1.5 mg/mL,M 0r 17 000
2. Ovalbumin, 5 mg/mL, Mr 44 000
3. Albumin (human), 5 mg/mL, Mr 66 000
4.19G, 0.2 mg/mL, Mr 158 000
5. Ferritin, 0.24 mg/mL, Mr 440 000
Sample volume: 500 pL
Buffer: 0.010 M phosphate buffer 0.14 M NaCl, 0.0027 M KCI, pH 7.4 (PBS)

Flow rate: 1 mL/min (30 cm/h) .
3 2
1500+ (2] HiLoad 16/600

Superdex 75 prep grade

1250+

40 50 60 70 80 60
Time (min)

A

ZiojESIA

BF Y2} 2

iR B (M)

pH QHYE (71 AFEAD
pH 2Hd (E7], MEAl)

Composite of cross-linked agarose and dextran
34 um
1% 10° (globular proteins)

3 X 10°-7 x 10 (globular proteins) 5 X 102 - 3 X
10* (dextrans)

3-12
1-14



Superdex 200 Increase e

o S2}2F 1 x10%~ 6 x 105Q| CHEHRIO| 27| | Ot cross-linked O} 2A 2 LAl NS 2 of 2}
PS5 MEE T U222 B YA 2 St

= 7|29 C} I Q12
. ozka|of| O[3t M|E THe Superdex 200 Increase= 7|&£2| Superdex 200 ECt T+ A}

~ 2140|186 um= 27| 20| STt 22| UM AtES
* Superdex 200 Increase= Superdex 2002 C} 2| 52 A 212, Superdex 200 HC} =2 22|12 212 A Q& L|C}

Superdex'= MEHA L=© CIAE 21D 22| U 545+ OHA A0

—_ =" =/ O O
AI.O#
o
= O
T 785' L A OEEA Composite of cross-linked agarose and dextran
A = Y IEHS B 42 8.6 um
Superdex 200 Increase 10/300 GL 174 28990944 HYA| SHA| (M) 1.3 x 105 (globular proteins)
r
Superdex 200 Increase 10/300 GL 274 72AS0122 22 oI M) 1% 10%- 6 X 10° (globular proteins)
Superdex 200 Increase 10/300 GL 5 7} 72AS0123 1x10°- 1 x 10° (dextrans)
Superdex 200 Increase 5/150 GL 194 28990945 pH HEE (A7 ALBAD | 3-12
Superdex 200 Increase 3.2/300 17 28990946 pH O A (EH2], MIEAD | 1-14
Superdex 200 10/300 GL Superdex 200 Increase 10/300 GL Sample: )
0.5 ml/min, 48 min 0.5 ml/min, 48 min [l Thyrogloblin (M, 669 000)
Ferritin (M, 440 000)
6] Aldolase (M, 158 000)
Conalbumin (M, 75 000)
200 200 Ovalbur.mn (M, 43 000)
[A Carbonic Anhydrase (M, 29 000)
Aprotinin (Mr 6 500)
150 150
2 2
| T ool
2 1001! 3 100{|
I |
|
50 | 50 |
| |
| 0
0.0 50 100 150 200 250 ml 0.0 50 100 150 200 250 ml
3% Superdex 200 Increase SHH| F242 Superdex 200 2Lt =2 3MPa0| 7| {20, ECHHE F£&£02 A J1H=5351A| O,
HAZ 2 A5 LHOM E 4= U= RE2 47| ARO| 2T 74 O|otZ AFESHYA|R.
Column: Superdex 200 Increase 10/300 GL Analysis of monoclonal mouse IgG1 antibody aggregates using Superdex 200
Sample: Mouse IgG1, 1.0 mg/ml Increase 10/300 GL. (A) Chromatogram without magnification. (B) Magnified
Sample volume: 154l chromatogram showing details of aggregates, dimer, and monomer peaks.
Flow rate: 0.6 ml/min
Buffer: 0.1 M phosphate, 0.2 M NaCl, pH 6.8
System: HPLC system
(A) (B)
30000 -
S 20000 2
=5
= z
2 s
123 . c
3 3 i
- f=
2 i
10000 |
0 . : )
0 50 100 150 200 250 300 100 150 200 25.0 300
Relention time (min) Relention time (min)

22| 117 | 0| |[Protein analysis with size exclusion Chromatography(SEC)]

Ogawa, T., Hirokawa, N., Multiple analyses of protein dynamics in solution., Biophys Rev. 2017 Dec 4.
doi: 10.1007/s12551-017-0354-7.
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Z 0{3} - E'YH Superdex

Superdex 200 prep grade RSF
- 28| 2| 10,000 -600,000 Da EY=p
=2 &+ CHEHRI Ol =22 5| A Z 5] TE o
° XH—'—% B—l = iE—LEE% OOI'Z-” OZ-”O'” = % ‘P_}SUperdeX 200 P9 7\'|| % E;g ac tﬂi
- - = Superdex 200 prep grade 150 ml 17104399
QU7 217 M2 2|45t WP YA AS 34mo| AYLTE —
Superdex 200 prep grade 150 ml 17104301
M FE22 50 cm/hO|M7HA| &2 22| s3S LIEF LT
Superdex 200 prep grade 1L 17104302
Columns: HiLoad 16/600 Superdex 200 pg Superdex 200 prep grade 5L 17104304
Sample: [l Myoglobulin, 1.5 mg/mL, M, 17 000 Superdex 200 prep grade 0L 17104305
A ovalbumin, 5 mg/mL, M. 44000 .
AIbumin (human), 5 mg/mL, M_ 66 000 HiLoad 16/600 Superdex 200 prep grade 174 28989335
419G, 0.2 mg/mL, M. 158 000 HiLoad 26/600 Superdex 200 prep grade 174 28989336
[ElFerritin, 0.24 mg/mL, M, 440 000
Sample volume: 500 pL
Buffer: 0.010 M phosphate buffer 0.14 M NaCl, Al.Ok
0.0027 M KC, pH 7.4 (PBS) o
Flow rate: 1 mL/min (30 cm/h) A ojESIA Composite of cross-linked agarose and dextran
B2 Y 34 pm
1250 BIA| SHA| (M) 1.3 X 10¢ (globular proteins)
HiLoad 16/600 L
Superdex 200 prep grade 25 9| (M) 1% 10*- 6 x 10° (globular proteins)
1000 = T 1% 10%- 1 X 10° (dextrans)
ZHAM QL 10-50 cm/h
750+
g pH FEH (A7), AFAl) | 3-12
500 pH QM (7], MK | 1-14
250+
0

40 50 60 70 80 90 100
Time (min)



Z 0{3} - ErY Superdex

Superose 6 Increase e RSF
s TAFEF 5 x10°~ 5 x 10°2] 24t &2 EX-
orZta|of| oI5t M|A JHe TE o
- Q220 ot MIE 7ts A = Yy IZE WS
= B0| ad kAl
* Superdex 6 Increase= Superdex 6 2Lt 22| 53 2 Superose 6 Increase 3.2/300 174 29091598
Superose 6 Increase 5/150 GL 174 29091597
=) ~120| LIS pH tHO DML 2 o2
%uperose_ pH ? 122] &2 pH H2(0AM 1gs A OIS Superose 6 Increase 10/300 GL 14 29091596
gt o~ Qli= S E 6 cross-linked OF7 24 2| 214 L| T Superdex
6 Increase= Superdex 6 2 Ct T IR} 21H0| 8.6 ym= 27| AFOF
20l SYst 22| ZAHOM ALE S H, Superdex 6 2Lt I
=2 —E—E‘_|% %1% E %I\ﬁu |:|-_ ZiojEZIA cross-linked agarose
o . I 2} A 8.6 um
Z) Blue Dextran 2{| 210 & 2}5}7| TH20] Zi2ioll= H7I512| DM, cTE e
Z) Superose 6= Tt Z2 = A= QL |C} HHA BHA (M) 4 x 107 (globular proteins)
X 10%-5 % 10° i
Columns: Superose 6 Increase 10/300 GL and Superose 6 10/300 GL 28 #Hel(M) ? ) 183 ) 2 . 185 tg:;lilrl;irs)protems)
Sample: Thyroglobulin (Mr 669 000), 3 mg/ml
Ferritin (M 440 000), 0.3 mg/m! pH QtEM (Z7], AFZAD | 3-12
Aldolase .(Mr158 000), 3 mg/ml oH OFZAS (7] HZAD | 1-14
I3 ovalbumin (M, 44 000). 3 mg/ml
Ribonuclease A (Mr 13 700), 3 mg/ml
[ Aprotinin (M_6500), 1 mg/ml
Sample volume: 100 pL
Buffer: PBS (10 mM phosphate buffer, 140 mM NaCl, pH 7.4)
Flow rate: 0.5 ml/min
System: AKTA micro
Superose 6 10/300 GL Superose 6 Increase 10/300 GL
0.5 ml/min 0.5 ml/min
3
120 120 E H
100 100
80 80
5 -
H H
: 60 : 60
< <
40 40
20 20
(0} 0
0.0 5.0 10,0 150 200 250 ml 0.0 5.0 10.0 150 20.0 250 ml
Superose 6 prep grade e
« 2212} 5 x10° ~ 5 x 10° Da2] £} £2)| =0 ag
_ |_ T o
- dZe|of oot ME 7ts —
A = =z It s
. Superose 6 prep grade 125 ml 17048901
SUperose% pH 3~ 129' '—j}% pH %49,_|01|}d lg% %I O:III-% %I- Superose 6 prep grade 1L 17048903
2= Q= 556t cross-linked OF7t2 A 2| 21 QI L|CY. . 5 ) oL 17048504
== uperose 6 prep grade
Superose Increase ZHO0I|A A|2list Z2| 222 A Y o=
U8 MEHE 71 Superose pg (B U3 242 30-4oum7} oy
Aot ©
ZojEZIA highly cross-linked agarose
= o E2h5| ool H240/|= 2 TS| Al
Z) Blue Dextran2 2{|210f| E2t5t7| W20 ZH0ll= 7152 O Al 2. o1} 2|2 30-40 um
5% 10%-5 X% 10° (globular proteins) 1 X 10% - 3 X

=2 Hel (M)

iR BHA| (M)

B
[
rx
I

ox
ox 9o

§71, AFZAD
21, M- AD

(

°
oN

T I
2
ox
0x
m

I'

kel

r

10° (dextrans)

4 x 107 (globular proteins)
=40 cm/h

3-12

1-14
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Superose

Superose 12 o

=
‘T
)

2F2F 1 x10° ~ 3 x 10°Q| £2} 22
2Zr2|of oISt MIE 7ts

Superose= pH 3~ 122| 2 p

A [ =
_'_Oll_E

H2I0l| A

= E5t cross-linked O}7 fEﬁ AL

=) Blue Dextran2

DM A of}
C.

RSF

i
el

2o S350 | th2of Z-ol= -S| OHYAI2.

=)
ze3e
s 2T EY=I7 AFQF
Superose 12 10/300 GL 174 17517301 ZojE2IA cross-linked agarose
Superose 12 3.2/300 124 29036225 o3 Q2| 212 11 um
YA 37 (M) 2x10°
235 He| M) 1x10°-3x10° (globular proteins)
pH QHEd (B71. ARBAl | 3-12
pH Q& (7, MIEAD [ 1-14
Column: Superose 6 10/300 GL mAU ‘
Sample: Proteins from Gel Filtration Calibration Kits Apr 100
LMW and HMW (Cytiva Healthcare) 700 CA 090
T = thyroglobulin (M, 669 000) R 080 —
F = ferritin (M, 440 000) 600 0 oo o ase
Ald = aldolase (M, 158 000) Coun
0 = ovalbumin (M, 43 000) 500 N\ e
CA = carbonic anhydrase (M_29 000) 400 Ferritin
R=RNase A (M_13700)
Apr = aprotinin (Mr 6 500) 300 ¢ Thyrog!
Sample volume: 100 pl
Eluent: 0.050 M Phosphate, 0.15 M NaCl, ph 7.2 200
Flow rate: 0.5 ml/min
System: AKTAexplorer™ 10 100 wLn:gm:AO 10000000
Detection: 280 nm 0 '
Superose 12 prepgrade e RSF
« ZAE1x10°~ 3 x 10°2| At 22 EX- T
T o
- gZrefof ofst ME ts -
A = L3k ICHS
= Superose 12 prep grade 125 ml 17053601
Superose pH 3~ 129] g2 pH BR(0M Rds A oSS i g L 17053603
uperose 12 prep grade
4 Q= SE Gt cross-linked om;/\ 2|zleILct,
Superose 12 prep grade 5L 17053604
Superose GL ZHO|A Aldist 22| =719 A Y Yol=

b %5t MEHE S 7121 Superose pg (Bt 2t 21F 30-40 um)

7 |- al %F%I—L_l [:|-.

=]

<) Blue Dextran 2{|210f| S2}3}7| W20l ZH0l|= &7I5HA| DR AL

100

ApOE

o

ZojEZIA highly cross-linked agarose
Q22 A 30-40 pm

23 8ol (M)
SRE

pH QA (2171, AFRA))
pH O A (€171, MZ A

2 x 106 (globular proteins)

1x10°-3x10° (globular proteins)

=40cm/h
3-12
1-14



2l of3} - EtH Superose

Sepharose 4 Fast Flow e

- A 221 stof M| 3l at Chefst

=g ot 2A0MO ME 7t
- 2E 220|120 o5t B 7ts

rol

Sepharose= 13 CHaH
OI7t2A 2|zlo 2, Chl
=2/0f AL ct.

L 4x10'-3x 109 SHUIS 2
1 25|, (YR S DEAY B2

RSF
=z O
Z23e
A = =z SI=N -
Sepharose 4 Fast Flow 1L 17014901
Sepharose 4 Fast Flow 0L 17014905

>
02

=2
[m
I>

o

2
1N
oy M

0E
d0
2

[glis
Jlor

i) 37 (M)

o
£

oo
I

E i
=

highly cross-linked 4% agarose

45-165 pm

1x 10*- 4 x 10° (globular proteins)

1x 10*- 2 x 10° (dextrans)

3 x 107 (globular proteins)
6 x 10° (dextrans)

150-250 cm/h, 0.1 MPa, XK 50/60 column, bed

< height 25 cm
pH CHE M (B7], AFBA]) | 3-12
pH tEd (H7] MIEAD [ 1-14
Sepharose 4 Fast Flow e RSF
« HAA 22 ol M el At Chet RANME| MIE 7ts Y=
T L o
. = =] o|at ™
Q& 320/E20f ot B Its H Z e s
_ Sepharose 6 Fast Flow 1L 17015901
Sepharose’= & THHZI 4% 104- 3 x 10°0] £&/HQ|Z 2t= P
|' |.§A Eﬂll Oi, F_|"=' '%E"- | Cl’%-ﬁ-%j‘_—i—zf F%ZI_OJ Sepharose 6 Fast Flow 0L 17015905
—E—E—loﬂ &1 o‘:'I_%I_LI EI’- RTP Sepharose 6 Fast Flow 10 L 174 28935149

AFOE
o
ZijEZIA highly cross-linked 6% agarose
Uzt 21E 45-165 pm
4 _ 7 .
251810 (V) 6 x 10% -3 x 107 (globular proteins)

B 3t (M)

3 x 10%- 6 x 10° (dextrans)

4 x 10° (globular proteins)
2 x 10° (dextrans)

200-400 cm/h, 0.1 MPa, XK 50/60 column, bed

height 25 cm
2-12
2-14
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2 o3} - EtH sephacryl

Sephacryl S-100 HR RSF
« P YAt 21 50 um EX- T
QoA Qe T o
c ARE0M ALE 7t H & = IS WS
SIStA . 22| A OFA A = OIHZO =2 h/\
* SFHY - 22l A 2FY Y0 &1, LA O 2 AL EE[= Sephacryl S-100 HR 150 ml 17061210
A Z2+A FAM 2o = =] L F'_1
B, 24k 297 AT & OZ-|| | 22 3o M= Zel S0 Sephacryl S-100 HR 750 ml 17061201
[k X=M=]3 olo = =] L
Jgs LA '-B_D:"EE 2efl02% 7ts Sephacryl S-100 HR 0L 17061205
| - | OI = I- HiPrep 16/60 Sephacryl S-100 HR 174 17116501
2 0I2} 2 AS 2N FUS}5E D, QA2 45|
SephacrylHRE I _'o AEO_‘ 71'(3‘—/\22@} JEAO*Opﬂ HiPrep 26/60 Sephacryl S-100 HR 174 17119401
ARICZ MM NRES HS 4+ USLHCL A F200|M
T2MA AHUVIR| Cist A20LE 02T 7|7|0f 854 5
2 QLA |} A ok
22 HQ|J} L2 5 22 (S-100 HR - S-500 HR)Y| A MEHSIA!l £~ ZioE=IA allyl dextran and N,N’-methylene bisacrylamide
UESLICE O] £ S-100 HR 22| #H2[=1x10°~1x10°Da0|,  mz otz 50 pm
Sy (=0 =] _
HEZ =2 2e|of Mgt 282 (M) 1% 10°- 1 X 10° (globular proteins)
o] oA E A flow at 0.1 MPa > 125 cm/h, XK 50/30 column, bed
soara e height 15 cm
05 pH QHEE (B71 ARBAD | 3-11
) o pH oA (7], MZAD | 2-13
5 02 4 Cytochrome C
S A Cytidine
B-lactoglobulin Column: HiPrep 16/60 Sephacryl S-100 HR
4 Sample: 500 pL of a mixture comprising IgG (M_160 000), BSA
0.1 r
(M, 67 000), B-lactoglobulin (M, 35 000), cytochrome C
(M, 12 400), and cytidine (M, 240)
T T T T T T Buffer: 0.05 M sodium phosphate, 0.15 M NaCl, pH 7.0
20 40 60 80 100 120 Vol.(mb)  pigyy rate: 0.8 mL/min (24 cm/h)
Sephacryl S-200HR
« W A 2E 50 pm EX- T
OA0IM AL THe T & ©
« DRE0M AR 7Hs = ERY IACHS
o« SlGHA . 2 Z-IOZ-IA-I = OIHZ-IO 25|= 4
ofshd - =24 Y g0l =1, YA 22 ALg Rl = 27 Sephacryl S-200 HR 150 ml 17058410
ZtAF ZFAH D St Aol & Lz
Btk 2871 A E-dAle] 24 atolM e 22| s=HOf Sephacryl S-200 HR 750 ml 17058401
o SFES df olo E'E = [
JLE U BN 28 0|12% 7ts Sephacryl S-200 HR 0L 17058405
o ol 2I2| o 2471| 20IBIEL T OIRIE 2T 51 HiPrep 16/60 Sephacryl S-200 HR 174 17116601
IHR= & A = Stotdd, = o Aot
Sephacry M= A 5 J E‘A':' t‘\E OJ‘AEZ.”M HiPrep 26/60 Sephacryl S-200 HR 17K 17119501
2102 o2, AN DREG 2 4 ASLICH HE
T2O0M D2 M| A AH LA Chyst A20EE21T] 71710 AFQE
ggatal SolsLch ©
- A glE2IA . . ;
‘='9__! I:EI'-I_?_|7|- El’% 5 %__ﬁ_ (S-100 HR - S-500 HR)O'”A‘l AJE—|H3|'§ _/'\_ A EZIA allyl dextran and N,N’-methylene bisacrylamide
USLICE O] £S-200 HR 28 HQ|=5x10%-25x 10°Da0|0{, B BAAZ 50 ym
5tal|, &2 CHeHRI Ol 25 CHel 2] Za|of| 25HsH| Cf 22 M) 5% 10° - 2.5 X 10° (globular proteins)
otzd oA E A flow at 0.1 MPa > 150 cm/h, XK 50/30
soar e column, bed height 15 cm
pH OHYd (B7], AFBAl) | 3-11
05 pH OFAA (EH7], MEAD | 2-13
E BSA
& 0.2 Cytochrome C
< Cytidine
B-lactoglobulin Column: HiPrep 16/60 Sephacryl S-200 HR
0.1 4 Sample: 500 pL of a mixture comprising IgG (M, 160 000), BSA (M, 67
000), B -lactoglobulin (M, 35 000), cytochrome C (M, 12 400),
and cytidine (M, 240)
T T T T T T Buffer: 0.05 M sodium phosphate, 0.15 M NaCl, pH 7.0
20 40 60 80 100 120 Vol.(mb) Flow rate: 0.8 mL/min (24 cm/h)
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2 ou} - EtH Sephadex

Sephacryl S-300 HR RSF
. ]I:Lq- lel. Al A 50 ym

ol g mikel = O

Ha B o z23e
- DRL0|M AL It T = T ==us
. Sl5tA . 2 OFA A 0| L1, QY A

3lat2d - 22|24 O AM0| =1, UL O 2 AIRE|= 2 Sephacryl $-300 HR 150 ml 17059910

AL Z+Cd St A0 = a2

B, 24t A7 AT 2G| SA SIIME T2l SHOl gephacryis-300 HR 750mi | 17059901

HSE2 "HEz|otO = [=] =

JYS LG, 2E S 0|EE IS Sephacryl $-300 HR 0L 17059905

== i = 7

Sephacryl HR 12} 21 ZS 2t 2Ust5t T, QU212 HiPrep 16/60 Sephacryl S-300 HR 174 17116701
7C>I'_T‘_6|'7'||%|_I' aﬂ;ﬂgi, 11 o‘=||.0_|| _I _T‘__I(_)rz_.‘\_% %% _/'\_ O|§|__| I:l_ HiPrep 16/60 Sephacryl S-300 HR 174 17119601

Y 20 M Z2MA AH YA T
71710 g5t = ASHCL 2
HR - S-500 HR)O{| A 4 EAGHY 4= U
S 5ha|, &2 CHeH 2l Ol 23 CHey 2l

= Aot Hl AFZElUC

== (S-100
acryl S$-300 HR
=l -?—I 1x10%1.5x10°)

allyl dextran and N,N’-methylene bisacrylamide
50 um

1% 10%-1 x 108 (globular proteins)

2 X 10° - 4 X 10° (dextrans)
B B (M ﬂoyv at 0.1 MPa > 150 cm/h, XK 50/30 column, bed
height 15 cm
SEEE LR 311
pH QHYd (A7] AFZAl) | 2-13
£ BSA
% 0.2 A Cytochrome C Cytidine
< 4G ) Y Column: HiPrep 16/60 Sephacryl S-300 HR
01 J 9 B-lactoglobulin Sample: 500 L of a mixture comprising IgG (M, 160 000),
) BSA (M. 67 000), B -lactoglobulin (M35 000), cytochrome C
(M, 12 400), and cytidine (M, 240)
T T T T T T Buffer: 0.05 M sodium phosphate, 0.15 M NaCl, pH 7.0
20 40 60 80 100 120 Vol.(mL) Flow rate: 0.8 mL/min (24 cm/h)
Sephacryl S-400 HR RSF
« Bt YA+ 2E 50 um EX- T
TR0k AFR THs T o
T S e w3 FcHs
¢ olSHAH . 2 Z-IOZ-IA-I | OII:I Z-IO 2C|lA
ofery - 22| Y g0l 1, A2 AMEE = Sephacryl S-400 HR 150 ml 17060910
IH ZHAF Z2+A H St Ao =& =2
ol 1'00 th B A ZdAe 2 st ME 22| 530 Sephacryl S-400 HR 750 ml 17060901
o 5ES HEz|otO Zajo|E =
ce= | to— D:i 2= “ | 2= 7|’ Sephacryl S-400 HR 0L 17060905
Sephacryl HRO o|7\|_ 2| o% Z!‘ | _E_OE|§|_;|_1 ?:!Zl_e I = |,7.|| O|. HiPrep 16/60 Sephacryl S-400 HR 174 28935604
|;L|_|2§ x.loro”kl _/;‘\_% (|):-| g _/'\_ 9/'\/\ |_| [:|, /&El P:-IMEI _E)_Eo”kl HiPrep 16/60 Sephacryl S-400 HR 17 28935605
D2MAAHUNIR| ZE52 J20LET24T| 7|7|0 &5+ 5
£ QI&L|CHEE HQ|J} C}2 5 22 (5100 HR-S-500 HRIOA]  AF2F
MEHSHA!l 4~ Q& LICE AojERIA allyl dextran and N,N"-methylene bisacrylamide

Sephacryl S-4002 CIEE, &2 ARE ZH= AU

ZplAD|EY} Ze 22 Qzz
I ZIQULICHLEE 2| 2 x 104 x 8 x

80 1
70 4
60 -
Mp 276 500
50 4
40 4

30 A

Mp > 1 x 107

Refractive index mV

Mp 9890

Mp 58 (NaCl)

T T
120

T
140 Vol.(mL)

Column:
Sample:

Buffer:
Flow rate:
Detection:

50 ym

2x10%-
1x10%-

8 x 10° (globular proteins)
2 X 10° (dextrans)

flow at 0.1 MPa > 150 cm/h, XK 50/30 column, bed
height 15 cm

3-11

27|, AL A|) 2-13

HiPrep 16/60 Sephacryl S-400 HR

1 mL of a sample containing a mixture of

1. high molecular weight fraction of Dextran >1 x 107
(Cytiva) fractionated from raw dextran,

2. Dextran 410 (Mpeak 276 500, Pharmacosmos), and
3. Dextran 12 (Mpeak 9890, Pharmacosmos)

0.25 M NaCl

0.5 mL/min (15 cm/h)

Refractive index (RI)
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2 o3} - EtH sephacryl

Sephacryl S-500 HR RSF
- Bt YAk %38 50 um = =N
oA P T&E™ o
« ARBOM ALE 7S HE 3 AcHs
(=} 4
- 35t - 22| oY H0| =10, YHIA O 2 AL = 44 Sephacryl S-500 HR 150 m 17061310
HI, 2 27| AT 2EA el 2 stoM e 22 S350 Sephacryl $-500 HR 750 ml 17061301
[k X=M=]3 [e]¥ @) = =] | -
Jgs A B2l 28 S 0|2E /s Sephacryl 5-500 HR 0L 17061305
o o . = B _ HiPrep 16/60 Sephacryl S-500 HR 174 28935606
Sephacryl HRZ 2Af 21 8S #0| = 2stotl, YAS 2ot o HiPrep 26/60 Sephacryl S-500 HR 174 28935607

O AL DRES PS4 ALICL MU FROA

D2MA AAHU7IR| E52 320IE0:eO| 7|7|of EEstA

o
e lesLc A
22 HR|J} L2 5 £Z2 (S-100 HR - S-500 HR)H| Al MEHSHA! 4~ A DjESIA allyl dextran and N,N’-methylene bisacrylamide
UEL|CE o U223 50 ym
Sephacryl S-5002 Cl&&, &2 LRE QE o 23t Dil 2380 (W) 4x10°-2x 107 (dextrans)
ZajA0|e) 22 1E YRt (2Y we

flow at 0.1 MPa > 125 cm/h, XK 50/30 column, bed
|'. height 15 cm

e
1%

40
>
Jm
0x

|
2x10")E 2[5t/ |28 Dol et 2 2L

pH QHEE (B71 ARBAD | 3-11
] oH O (271, MAD | 2-13
40 4 Mp 43 500
g Column: HiPrep 16/60 Sephacryl S-500 HR
é 30 1 Sample: 1. High molecular weight fraction of Dextran >1 X 107
g Mp 1.05 x 10° ) .
° (Cytiva Healthcare) fractionated from raw dextran,
g 2079 Mp>1 x 10" 2. Dextran DXT1185K (Mpeak 1.05 X 106 American Polymer
5 Standards Corp), and 3. Dextran 50 (Mpeak 43 500,
“ 104 Mp 58 (NaCl) Pharmacosmos)
Buffer: 0.25 M NaCl
0 Flow rate: 0.5 mL/min (15 cm/h)
T T T T T T T T
0 20 40 60 80 100 120 140  Vol. (mL) Detection: Refractive index (RI)
Sephacryl S-1000 SF o RSF
- B Y2t 21 50um B
o A - TOE o
c ARE0M ALE 7t A 2 zy FE WS
o 4 —
¢ §|’§‘|‘1_-|‘ ' %al;ﬁ‘ O‘—PH g Ol _L':‘T'— OI HI-;H 22 Af%ﬂf _/'Elﬂ Sephacryl S-1000 SF 750 ml 17047601
HTH, ZHA 27 A %élﬂol ZA St M = 22 SO
WS WA Yo, 2& F20|EE Its Xror
I
Sephacryl S-1000 ! 0{ 2} 24| 212 DNA 2! TS Z2| A7 20| E AOEZA allyl dextran and N, N’-methylene bisacrylamide
D237 Y Ae Rt (O : WHQl - B E AX Y BRYA A 50pm
HIO|21A) S Z2otot T A E A1 of B EA|E 2f *I YL Ch 22 el M) 5x 10° - 10° (dextrans)
Z|CH 20,000 &H7| 42| DNA & FA}2ZF 1071R|2] HIAEZE A ol @& ENM 2 x 10* base pairs (DNA)
Z|CH 400 nm2| & UAt2| YA pH QA4 (F7], AFRAD) | 3-11
pH QHEd (271, MHAD | 2-13
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Sephadex G-10 RSF
« HEIO|E S ALY 7x 102 0 42| 2H2 ‘44| 24| I EX-T
W SHO|L} EfS T o
_ = =% L= ked
« & 320[E20f ofet B Its
Sephadex G-10 1009 17001001
%) 2272 Sephadex G-150, G-2008 AFE3HA 27| Superdex 200 Seplie EHD 5009 170z
pg, Sephacryls-200 HR S $-300 HRS A BHL|CH ZtM|5H LIRS 29 Sephadex G-10 5kg 17001003
SEIE L.
AFQE
o
2 ojE2IA cross-linked dextran
QU 21A 40-120 pm (dry), 55-165 pm (wet)
= 7 x 10? (globular proteins)
235 He
= Eel M) 7 x 10? (dextrans)
B2 SHA| (M) >700
orad oA EAd 24-49 cm/h, pressure drop cm H,O/bed height =
H =TT/ | o

2, bed height 30 cm, 2.6 cmi.d
2-13

Sephadex G-15 e« RSF
< HEIO|E & BAIE 1.5 X 10° 0| 2] 22 WA EAt2| HIy EX-T
ngtofLt e T= 9

_ A& =z A= ke

« Q& S20|E20] o5t B 7t
Sephadex G-15 1009 17002001

) 2|27t2| Sephadex G-150, G-200S At&5tAl £7= Superdex 200 Sephadex G-15 5kg 17002003
pg, SephacrylS-200 HR &&= S-300 HRS S ELICH RIM|SH L2 29

Serce,

Sephadex= HAEZLS O|O2225|E2l2}  cross-linked
ZEAIZ A2t L Ch

F0j| T2} cross-linked HE7t Ct202 Tzt
CHEL|C}. Sephadex G-A|2|Z= &2
2219| 29 G-109E 2 £219| S G757 5 742|2| Th2
2380| QI&LICl Sephadex G-502 4 7}Z| Ct2 Uzt 37|
(Coarse, medium, Fine & Superfine)2 A|&%|0, Superfine
A 2|7 B2 DEE BYHS Q|5 2|4 H|E 37|12 71|12
U&LICE Coarse@t Medium2 -LI%% -?r—"\ﬂ-f 22 45 YOl
27| 72 18 22lof 4

Sephadex8| Z&
HERl B2 25 He T}

ny rI
o
E°|'
ﬁ

AI.OI:

o

ZOESA cross-linked dextran

QIRLAIAH 40-120 pm (dry), 60 -180 pm (wet)

1.5 x 10° (globular proteins)
>< 1.5 x 10° (dextrans)

20-47 cm/h, pressure drop cm H,O/bed height =
2, bed height 30 cm, 2.6 cmi.d.

2-13
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21 oj3} - &Y Ssephadex

Sephadex G-25 Coarse/Medium/Fine/Superfine e

Sephadex= Ci#fZl, HEO|E, 82
£5/0] 0| Z342 U UICH

Coarse: 2% L= U2 HES P 22 7E2=2 HAlSt

Alg 32p 125] 35G 2| 7= Sephadex G-25

Medium: £%| £ = |2
o) 4T mE0| 2{BHBHLICH

Fine: 2 EH4 Q1 A30f A

Superfine: 22| 582 4

yggnscz g IRUME Y

-

Q2 5= Alslof 2ate|C),

F) A 277HA| Sephadex G-150, G-2002 A2 5 27H|= Superdex 200

pg, SephacrylS-200 HR &£=
Setcac,

S-300 HRE 2

HELICEL AN E LHE2 22

=20 2z Ok
T dE A
Al = 2 FEHS ADEZA cross-linked dextran
Sephadex G-25 Coarse pH QHY S (Z7], AHE Al 2-13
Sephadex G-25 Coarse 1009 17003401 pH 2tE - (2], MIEAD 2-13
Sephadex G-25 Coarse 500 g 17003402 Sephadex G-25 Coarse
Sephadex G-25 Coarse 5kg 17003403 Uzt >100 ym  (dry)
Sephadex G-25 Medium =2 He (M) 1x10°- 5 x 10° (globular proteins)
. 1x 102 -5 x 10° (dextrans)
Sephadex G-25 Medium 1009 17003301 B SHA| (M) >5x10°
Sephadex G-25 Medium 5009 17003302 ol Q4 EX >480 cm/h, pressure drop cm H,0/bed
Sephadex G-25 Medium 5 kg 17003303 height=2, bed height 30 cm, 2.6 cm i.d.
Sephadex G-25 Medium
Sephadex G-25 Fine
oIz} Z2IAH 50-150 pm (dry), 86-258 pm (wet)
Sephadex G-25 Fine 100g 17003201 = _} e Hm e g
‘ 22 H2 (M) 1x10° -5 x 10% (globular proteins)
Sephadex G-25 Fine 5009 17003202 1x10%-1x 102 (dextrans)
Sephadex G-25 Fine 5kg 17003203 BHA SHA| (M) >5x10°
HiPrep 26/10 Desalting 174 17508701 LdHFEEL >100 cm/h, pressure drop cm H,0/bed
. . height=2, bed height 30 cm, 2.6 cm i.d.
HiPrep 26/10 Desalting 474 17508702 Sephadex G-25 Fine
Sephadex G-25 Superfine o1zt 217 >20 um (dry), 17-132 pm (wet)
Sephadex G-25 Superfine 1009 17003101 238 M) 1x10° - 5 x 10° (globular proteins) 1 x 10° -
Sephadex G-25 Superfine 5009 17003102 1 x 10? (dextrans)
Hi{A| St 3
Sephadex G-25 Superfine 5 kg 17003103 A SEA (M) 2Bl
otz O ENM
HiTrap Desalting 174xsmi | 29048684 ESTHSS >47 cm/h, pressure drop cm H,0/bed
height=2, bed height 30 cm, 2.6 cmi.d.
Hitrap Desalting 100 7§x5 ml 11000329 Sephadex G-25 Superfine
HiTrap Desalting 5 75 ml 17140801 QIR 2IA >20 ym (dry), 15 pm-88 pm (wet)

106

28] #o| (M)
BiA| 3474 (M)

0}2:1 OA EAM
—|—|o

1x10°%-5x 108 (globular proteins)
1x10? -1 x 10% (dextrans)
>5x10°

>11 cm/h, pressure drop cm H,O/bed
height=2, bed height 30 cm, 2.6 cm i.d.



21 oj3} - &Y Ssephadex

Sephadex G-50 Medium/Fine/Superfine

< ZAPE 3 x10° 0| 42| HZ A} H{IH W SHO[Lt &Y
—
=)

- 2E 32|0]20f QIE B 7

Sephadex= E*H—”.é', HEIO|E, 22|12 m32RE|E 2 YR
=2/0f 0|83t UE LT

Medium: 2% £= 12 48 1L 2 FRLIWE EF
Cl_l H-I]I-I J.L—‘Zl'o'” 24 o|'o|'|__||:|-

Fine: QBF2{0| AI&0)| 2Bt |C}

==
Superfine: 22| 522 B2 2 5= J &0 LT

) 2|27t A| Sephadex G-150, G-2002 AFE St 27H|= Superdex 200
pg. SephacrylS-200 HR = S-300 HRS 2 BHL|CL ZtA| 3t LIRS 29
Sercalcy,

F23=

fok

Al = z3y I

Sephadex G-50 Medium

Sephadex G-50 Medium 100 g 17004301
Sephadex G-50 Medium 5009 17004302
Sephadex G-50 Medium 5kg 17004303
Sephadex G-50 Fine

Sephadex G-50 Fine 1009 17004201
Sephadex G-50 Fine 5009 17004202
Sephadex G-50 Fine 5kg 17004203
Sephadex G-50 Superfine

Sephadex G-50 Superfine 1009 17004101
Sephadex G-50 Superfine 5 kg 17004103

AFOF

o

ZojEZIA cross-linked dextran
pH & (371, AL Al) 2-10

pH S (7], MIEAD 2-13

Sephadex G-50 Fine
SRR

i BHA| (M)

e 94 54
Sephadex G-50 Superfine
22t 2

2l (M)

0E

[glis
Jlor

iR B (M)

(o] oA E
A 75 54

50 -150 pm (dry), 100 -300 pm (wet)

1% 10%- 3 x 10 (globular proteins)

5% 10%- 1 x 10* (dextrans)

>3 x 10

=150 cm/h, bed height 10 cm, column 5 cm
id.

20-80 pm (dry), 34-208 pm (wet)

1% 10°%- 3 X 10* (globular proteins)

5% 102- 1 X 10* (dextrans)

>3x10*

=150 cm/h, bed height 10 cm, column 5 cm
id.

20 -50 pm (dry), 20 -80 pm (wet)

1% 10%- 3 X 10* (globular proteins)

1% 10%- 5 %X 10° (dextrans)

>3x10*

=60 cm/h, pressure drop cm H,0/bed
height=15, bed height 10 cm, column 5 cm i.d.

Sephadex G-75/Superfine

s ZAIE 8% 10° 0|42 YEAL HTH WEBHO|LE &Y
- & 220[E0] ofet B Tts

Sephadex—= CtEH2l THIE}
=2/0f 0|85t ASH T

Superfine: 22| 532 B2 2 St= A0 A&ttt
Z) 2|27t A Sephadex G-150, G-200= At 5 £7|= Superdex 200

pg. SephacrylS-200 HR &£= S-300 HRS A &HLICL ZtM| St L2 2 29|
SErcRLC,

zeyE

A = = 1=k
Sephadex G-75 1009 17005001
Sephadex G-75 Superfine 1009 17005101
Sephadex G-75 Superfine 5 kg 17005103

M

ZiojE2IA

pH & (371, AL Al)
Sephadex G-75
SRR

=2 82l m)

B B4 (M)
EEEXY
Sephadex G-75 Superfine
Yzt 2

=2 82l m)

Hi& 3474 (M)

osrE
2 94 54

cross-linked dextran

2-10

40-120 pm (dry), 90 -280 pm (wet)
3x10°- 8 x 10* (globular proteins)
1% 10%- 5% 10* (dextrans)
>7x%x10°

=90 cm/h, bed height 10 cm, column 5 cm i.d.

10 -40 ym (dry), 22 -143 pm (wet)

3 x10°- 7 x 10* (globular proteins)

1% 10%- 1 X 10° (dextrans)

>7x%x10°

Care must be taken to avoid compressing the
gel. Do not increase the pressure beyond 0.16
bar.



21 oj3} - &Y Ssephadex

Sephadex G-100/Superfine e RSF
 Z{CH3H A E210] BT MEO|L} £ =o a0
a0l Stoig e T O
< Q& S20|20] o5t B 7t A= e AC s
Sephadex G-100 100g 17006001
Sephadex= THHZ, HEIO|E, 22| w22 EIE L UHF
e Q=1 olA Sephadex G-100 1.5 kg 17006015
=20 0| 85t3L Mg'—l Ch.
Superfine : 22| 522 T Q 2 5t= AF0)| 2T} Sephadex G-100 5kg 17006003
Sephadex G-100 Superfine 100 g 17006101
F) 2|27} A| Sephadex G-150, G-200S A2t £7H|= Superdex 200
pg. SephacrylS-200 HR &= S-300 HRS &L CL M| St LHE 2 29
Setsaiuct AFOF
ZiojEZIA cross-linked dextran
pH QHHd (Z71. ALZAl) 2-10

Sephadex G-100

A2t 23 40-120 pm (dry)
BHA| SHA| (M) >1.5x 10°
oo EM Care must be taken to avoid compressing the
gel. Do not increase the pressure beyond 0.096
bar.
Sephadex G-100 Superfine
PR 10-40 pm (dry)
BHA| SHAl (M) >1x10°
otH Q& ENM Care must be taken to avoid compressing the
gel. Do not increase the pressure beyond 0.096
bar.
Sephadex LH-20 o RSF
« A AHZ0|E, s 2&, A4 BIERD] F, Y= obgf EX= T
S0l £2/0] 0| 8. S 56t 2% S92 0|85 &3} 2 — - — T
A CHS
S 20}E 2419} 2 01} A2 0HE 2| 1= =3 2=de
== = Sephadex LH-20 259 17009010
- I 4 R7| 8O0 £= 0| 52| 28 8US AHESHO 22| Sephadex LH-20 1004 17009001
XIS
=X =]
- SFeSE Sephadex LH-20 1009 17009002
Sephadex LH-20 5 kg 17009003

Sephadex LH-202 2l4d U 2174 E4& LHE U 7] 2I5H
S|EZ2A| T 23} El cross-linked Sephadex G-25 @A E 2t

o
HIE2 DS OIYLTH A0/, Bl2w=0lS, 21 Y At
A 2R HE| =9 242 CHYUSH HEX {7 shetE 22|19 2 ppE2A hydroxypropylated, cross-linked dextran
yusisl 88% 4+ sUt ol e B2=EEN e (e onSepnacex 25
_Q_UH g0-||k| ;{|I:Cl> N }%A-I7\|I:II-O| 2 of 1 220 Af%%.*“‘_” QU2 A 18-111 um (dry), 27-163 pm (wet in Methanol)
OtL|2t 7| Stet=22 MEHM O 2 S2F A|7|HLE 2/ &0} o 25-45 cm/h,
JH|2A 20| E5H1S A5 A O] DAHACRE *H F4& 54 E;isizf:hcirgg 22 2260(:/:19fidheight=2.
N I A 1.d.
A‘:!-R?Il; 1(: I-_9|-I:} o g ol pH Rt (Z7], AL8Al) | 2-13
=3 o
2o Balg 0|3 22| 07} Ch wHEISO0, i B

O|AZ2TSS SR o Cf3 U3HE 53120 2} 22t Y

UEH/ S22RE/Of|EHS A EOHE 0|88 Z2AES T,
HE olAE2 22 of SO Ene|d AGHC
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A SOURCE

SOURCE 15RPC -«

- HIO| 2 22t8 A 3 20tEJ2fT| 2f| 2
« poresizeZ} 37| Tf20] 2|2l LHE 27ZH= 0|
T 22 DEA0ME 0 HESH
£ Q17| (J20f| 82 0|3 20| MEH. ME A4S 52
SY9| st gl

ML rZ ook
U o

* Aets717H 25| @47 20l F7|d 242| BIS0|A &3t
He
HA O

- =M 27I0]7| TR0 pH 1 ~ 12 AYHOZ AEY
AL, eite LIEE A0 ofgt 2 4Rl ME = Tts

« B 20| O fOf T Z O M = HIOf CHet R &S F A1

ChELBfd 22| 0of IE 02 Lo YALZ 2tsh4 2ry-dOo|
FlO{Lt 2SR of He| 7R RIoM= AtEE 4~ QIUE F714d
pHOIM 2 20LE L7} 7HSSHA =l ASH T | AT
SH|E 2|12 pore sizes T A, 2|10 w2 EIE
A 822 &5 31, DR HEME EEH2
A = AGHLE S22 0|22 2= Hets7(0 o
HIS0|4 S210] i1, GV HEME =2 2282 35

4 st

t
b

rol

e

SOURCE 30RPC e

o Mz 2212 A 3 20HE J2fm| 2|7l

ize7} 37| (2] 22 LS BZHE 0|28 £:9/0]

L]
°
o
S
@
@

=2t
=

« S 22 DEA0IM = O (S| 24|21 LHOY| =Here
W HEZ0 82 0|2 20| UF. S FS =HE =2
2ol A5t 83

« Hets7|7F ZASHA| 57| WEof ¥Y1d 222l B|S0[A
ztole
=1 HAO

2|01 2 21017| THE0f pH 1 ~ 125 HHHOR AISE 4
D, 405t LEES 80| 0|5 H QI MIYE THs
20| O O, Cha ZZO| M= H:oj et R EHS
2z

oY £ o morp> o 4>r0 K

CHEAM 2 E2|00]| o6t 0 # YT LA 5t5HA
HOLL 2SR o] He|ZfZIofM= Ate S 4~ QI E &V
pHOIM 2 20tE 2|7t 7HsotA| £ A-SLICH dHSHA|
SA| =l 2RI2| pore sizee THHMA, S2|1 F22REIE
dHgoz 220 A0, NEAMEME EEHCE
YAE 4~ JELCL Z2|H YRI0|I 22 22 Mets7|of 9f
HIE0|4 S2t0| g1, F7 |8 MEUME 22 EEE 3|5

& Lt

2rg-g0l

o T

t
b

rol

o

RSF

F= e

Al = z IcHs
SOURCE 15RPC 10ml 17072720
SOURCE 15RPC 200 ml 17072702
SOURCE 15RPC 500 ml 17072703
SOURCE 15RPC 1L 17072704
SOURCE 15RPC 5L 17072705
RESOURCE RPC 1 ml 174 17118101
RESOURCE RPC 3 ml 174 17118201
SOURCE 15RPC ST 4.6/100 174 17506801
At
ZiojEZIA polystyrene/divinylbenzene
Yz a2 15um

10 mg BSA/mL medium
At =22 30 mg bacitracin/mL medium
50 mg insulin/mL medium
ZH ML 200-900 cm/h
ofe o4 E4 iS%ET{g,SmMPa, FineLINE 100 column, bed
pH HEE (A7 ALBAD | 1-12
pH FEA (71 MEAD | 1-14
RSF

ZzE3E

Al = z IcHs
SOURCE 30RPC 10ml 17512020
SOURCE 30RPC 200 ml 17512002
SOURCE 30RPC 500 ml 17512003
SOURCE 30RPC 1L 17512004
SOURCE 30RPC 5L 17512005
At

EglA

pH 2HEH (7], AL AD
H

HYE (21 MEAD

polystyrene/divinylbenzene
30 pm

14 mg BSA/mL medium
23 mg bacitracin/mL medium
72 mg insulin/mL medium

100-1000 cm/h

2000 cm/h, 1 MPa, FineLINE 100 column, bed

height 10 cm
1-12

1-14
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21 Ha2d
O 20O

XK XK16,26: <0.5 MPa
XK50: <0.3 MPa

Yol 22| 3201 TAHT|0f 2EE HEA s Blempty) 2T
2Z 201 7|0l ArE S 4= USLICEL ZH F1| 2~ 1,800 mIS| ZHE
oS 4 LI

o4 21 : 10 um

224 2|21 : Sepharose 718t Superdex pg, Sephacryl, Sephadex S

HiScale <2wpa

ZE L0l 45347| th20]| S 7R XK ZHoM =SS 4 QAT
FE0A Capto_‘ZP abSelect Z2 74 540l =2 2212 ds=2 Y
UA| | ASLICH E5F 2T 4510 A OfHE S &2t f FH A7t 3
OL7| W 20|, IHZA| 220 T4 | AELICE 2 Rl =30

=t £0]2| 8H010] 4| HALIC

ol
Ofp
2

Tricorn Tricorn 5: <10 MPa
Tricorn 10: <5 MPa

&Y HE J20IE NI E 2HE I RIE WYty 95t 1ds ZHYLICh
6 Q12| F{LIE{0| 7| Wj-20|| AKTAdesign 1CHE HZ S 4 QSL|CH LA
5,10 mm2| 2tZ 2| FEE ERat1 Q7| W20, LA 16 mm 0|2|2| HR
227} 2+2 37|90 A2 S H|&Hs 4 Q& L|C}

224 2|21 : Superose pg, Sepharose Ztt, Superdex pg, Sephacryl S

PD-10 Empty Columns  ==%=: 17043501

LEAHUCZ FA|5t A2 B0H 2HUSELCLEE B2
AUEL|CE(116 T O] Z]) PD-10 Spin Adapter (28923245)=

=20 %
of YAlge|S B AE Yach

2] 214 :20~85pum
A 2{|21: Sepharose FF, Sepharose CL-2 / 4/ 6B, Sephadex S

MicroSpin Empty Columns  2E #2: 27356501

=40f THE | 2IE ARSH SHSH0] BiR| ZA, stk ZA| 2 I wEof ALSE
MEE - AFH T

L|CE 450 ul A =71A| Tztst RIS



REHLE

CHo ZY AtO|2 OlRiE Q1S O1=4E] 17} O{=4E{ 27}
:IE H‘l; ——
Xk (2= H2) (cm?) LiE 71 =) H|E =0| = C e = C e
(e | Zollem) | 2Tmi) | T 20m)  |HEE0lem) | REm)  [HIE EO0lem)
XK 16/20 (28988937) 2.0 16 20 - - 5 ~ 31 25 155 0 ~ 31 0 ~ 155
XK 16/40 (28988938) 2.0 16 40 - - 45 ~ 70 225 ~ 35 16 ~ 70 8 ~ 35
XK 16/70 (28988946) 2.0 16 70 - - 105 ~ 130 525 ~ 65 76 ~ 130 38 ~ 65
XK16/100  (28988947) 2.0 16 100 - - 165 ~ 190 825 ~ 95 136 ~ 190 68 ~ 95
XK 26/20 (28988948) 5.3 26 20 - - 5 ~ 66 1 ~ 125 0 ~ 66 0 ~ 125
XK 26/40 (28988949) 5.3 26 40 - - 122 ~ 186 23 ~ 35 45 ~ 186 85 ~ 35
XK 26/70 (28988950) 5.3 26 70 - - 281 ~ 344 53 ~ 65 204 ~ 344 385 ~ 65
XK26/100  (28988951) 5.3 26 100 - - 440 ~ 504 83 ~ 95 363 ~ 504 685 ~ 95
XK 50/20 (28988952) 19.6 50 20 - - 0 ~ 274 0 ~ 14 0 ~ 274 0 ~ 14
XK 50/30 (28988953) 19.6 50 30 - - 265 ~ 559 14 ~ 28 0 ~ 59 0 ~ 28
XK 50/60 (28988964) 19.6 50 60 - - 794 ~ 1088 40 ~ 56 500 ~ 1,088 26 ~ 56
XK50/100  (28988965) 19.6 50 100 - - 1588 ~ 1862 81 ~ 95 1274 ~ 1862 65 ~ 95
E c
MEHZ10|1=
ZY Af0|2 O{HE] 912 O{R4Ef 174 O =H4Ef 271
Hiscale (RS #35) e
v e (em2) [ 7 - HE =0 | o -
(mm) Z0[(cm) | £I|(mI) (cm) £I(ml) H|E =0[(cm) £I(mI) H|= &=0[(cm)
HiScale 16/20 (28964441) 2.0 16 20 - - - - 0 ~ 40 0 ~ 20
HiScale 16/40 (28964424) 2.0 16 40 - - - - 16 ~ 80 8 ~ 40
HiScale 26/20 (28964514) 5.3 26 20 - - - - 0 ~ 106 0 ~ 20
HiScale 26/40 (28964513) 5.3 26 40 - - - - 69 ~ 212 13 ~ 40
HiScale 50/20 (28964445) 19.6 50 20 - - - - 0 ~ 393 0 -~ 20
HiScale 50/40 (28964444) 19.6 50 40 - - - - 275 ~ 785 14 ~ 40
E -
MEH710|1=
. L RUNES OfRE] 943 Of e 174 Of e 271
Tricorn/HR (ZEHF) s
cm? iz C L0
o golem) | 2o |MSE L smm)  [ds solem) | Smim) | HIE Solem)
Tricorn 5/20 (28406408) 0.2 5 2 - - 010 ~ 057 05 ~ 29 0 ~ 052 0 ~ 26
Tricorn 5/50 (28406409) 0.2 5 5 - - 069 ~ 116 35 ~ 59 016 ~ 111 08 ~ 56
Tricorn 5/100  (28406410) 0.2 5 10 - - 167 ~ 214 85 ~ 109 115 ~ 209 58 ~ 105
Tricorn 5/150  (28406411) 0.2 5 15 - - 265 ~ 312 135 ~ 159 213 ~ 307 108 ~ 156
Tricorn 5/200 (28406412) 0.2 5 20 - - 363 ~ 411 185 ~ 209 311 ~ 405 158 ~ 206
Tricorn 10/20  (28406413) 0.8 10 2 - - 0 ~ 229 0 ~ 29 0 ~ 207 0 ~ 26
Tricorn 10/50  (28406414) 08 10 5 - - 229 ~ 464 29 ~ 59 0 ~ 443 0 ~ 56
Tricorn 10/100  (28406415) 08 10 10 - - 621 ~ 857 79 ~ 109 364 ~ 836 46 ~ 106
Tricorn 10/150  (28406416) 0.8 10 15 - - 10.14 ~ 1250 129 ~ 159 757 ~ 1228 96 ~ 156
Tricorn 10/200  (28406417) 0.8 10 20 - - 14.07 ~ 1642 179 ~ 209 1150 ~ 1621 146 ~ 206
Tricorn 10/300  (28406418) 08 10 30 - - 2192 ~ 2428 279 ~ 309 1935 ~ 2406 246 ~ 306
Tricorn 10/600  (28406419) 08 10 60 - - 4548 ~ 47.84 579 ~ 609 4291 ~ 4763 546 ~ 606
HR16/5 (18100098) 2.0 16 5 - - 543 ~ 1367 27 ~ 68 0 ~ 1387 0 ~ 69
HR16/10 (19740301) 2.0 16 10 - - 143 ~ 223 71 ~ 111 62 ~ 223 31 ~ 111
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A=Y SZdd = IcHs i QY EKHS
Packing reservoir RK 16/26 (XK 16 2 XK26 2)  XK16,K26 17} 28989858
Packing reservoir RK50 (XK 502 ) XK50 174 28989861
I§Z 2 HE  Packing connector XK 16 XK16 17 18115344
Packing Connector XK 26 XK26 174 18115345
Bottom piece XK 16 XK16 17§ 28989885 A 1
Bottom piece XK 26 XK26 174 28989887 A 1
HIE oA Bottom piece XK 50 XK50 17} 28989888 A 1
O-ring (LHA16 mmZAHE) XK16 57H 19016301 E 2
0-2] O-ring (LHH26 mmZHE) XK26 574 28978227 E 2
< O-ring (LHZ50 mmZHE) XK50 57} 28978228 E 2
Plunger (XK 16, AC 16&) XK16 174 18103180 B 3
S3A Plunger (XK 26, AC 26 ) XK26 174 18103181 B 3
Plunger (XK50&) XK50 174 18875801 B 3
Support screen (LjZA16 mmZE) XK16 57 19065101 D 4
MEE AF2| Supportscreen (LHZA26 mmZHE) XK26 57§ 18937701 D 4
Support screen (L{ZA50 mmZHE) XK50 574 19066401 D 4
Netring 10 pym (LZA16 mmZHE) XK16 57 18876101 B,.C 5
Ul2l1opm  Netring 10 pm (L{H26 mmZHE) XK26 57 18876001 B.C 5
Netring 10 um (LHA50 mmZEH L) XK50 57 18875901 B.C 5
Glass tube 20 cm (XK 16/202) XK16/20 174 19031501 F 6
Glasstube 40 cm (XK 16/402) XK16/40 17§ 19011301 F 6
Glass tube 70 cm (XK 16/702) XK16/70 17§ 19011401 F 6
Glass tube 100 cm (XK 16/100&) XK16/100 174 19011501 F 6
Glass tube 20 cm (XK 26/208) XK26/20 174 18100084  F 6
=T Glass tube 40 cm (XK 26/402) XK26/40 17 19014501 F 6
Glasstube 70 cm (XK 26/702) XK26/70 174 19014601 F 6
Glass tube 100 cm (XK 26/100&) XK26/100 174 19014701 F 6
Glass tube 20 cm (XK 50/202) XK50/20 124 18100085 F 6
Glass tube 30 cm (XK 50/30&) XK50/30 174 19132601 F 6
Glass tube 60 cm (XK 50/602) XK50/60 174 19052501 F 6
Glass tube 100 cm (XK 50/100&) XK50/100 17§ 19050901 F 6
Acrylic jacket 20 cm (XK 16/20&) XK16/20 174 18001172 G 7
Acrylic jacket 40 cm (XK 16/40& ) XK16/40 174 18001173 G 7
Acrylic jacket 70 cm (XK 16/70&) XK16/70 174 18001174 G 7
Acrylic jacket 100 cm (XK 16/100&) XK16/100 174 18001175 G 7
Acrylic jacket 20 cm (XK 26/20& ) XK26/20 174 18100082 G 7
243 Acrylic jacket 40 cm (XK 26/408) XK26/40 124 18001167 G 7
Acrylic jacket 70 cm (XK 26/70&) XK26/70 17§ 18001168 G 7
Acrylic jacket 100 cm (XK 26/1002) XK26/100 174 18879101 G 7
Acrylic jacket 20 cm (XK 50/202) XK50/20 17§ 18100083 G 7
Acrylic jacket 30 cm (XK 50/30&) XK50/30 1724 18001178 G 7
Acrylic jacket 60 cm (XK 50/60-&) XK50/60 174 18001177 G 7
Acrylic jacket 100 cm (XK 50/100&) XK50/100 174 18876501 G 7
Adapter XK 16 XK16 17§ 28989876 8
O HE] Adapter XK 26 XK26 17§ 28989877 8
Adapter XK 50 XK50 1724 28989880 8
End piece XK 16 XK16 17§ 18648801 9
ol mA End piece XK 26 XK26 174 18648901 9
End piece XK 50 XK50 17§ 18879701 9
7|E} Stop plug, 1/16" female 57H 11000464
) 2= XK ZH0l= AK O HE{ 7} 1 714 f2te|of AELICH
A Reinforced acetal plastic E Ethylenepropylenedione polymer(EPDM)
T B Polypropylene(reinforced glassfibre) F Borosilicate glass
A A C Polyamide(Nylon) G Acrylic plastic
D Polypropylene H Polypropylene with glass fibre reinforcement(PP-GF)
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HiScale -

A

HEY IS Z3d =¥ 3cvs MY JY4ds
Packing Tube, HiScale 16/20 HiScale 16 17§ 28986816
Packing Tube, HiScale 16/40 HiScale 16 174 28986815
Packing Tube, HiScale 26/20 HiScale 26 1724 28980383
1z 22 Packing Tube, HiScale 26/40 HiScale 26 17 28964505
Zoﬂ; = Packing Tube, HiScale 50/20 HiScale 50 17§ 28980251
=
Packing Tube, HiScale 50/40 HiScale 50 174 28964506
Spanner wrench, HiScale 16 HiScale 16 274 28964776
Spanner wrench, HiScale 26 HiScale 26 274 28964777
Spanner wrench, HiScale 50 HiScale 50 271 28964778
Adapter, HiScale 16 HiScale 16 174 28966383 1
(o 1=1=] Adapter, HiScale 26 HiScale 26 174 28966384 1
Adapter, HiScale 50 HiScale 50 17 28966385 1
Net ring 20 um .
HiScale 16 57 28966379 I,J 26
(L 16mm 228) Seale ”
wy  Netring20um Hiscale26 57} 28966380  I,J 26
- (L& 26mm ZHE) '
Net ring 20 ym .
HiScale 50 57 28966381 I,J 26
(L4 somm 22/8) ‘Seale ”
O-ring (LHZA 16mm ZEHE) HiScale 16 57 19016301 H 23
o0-2 O-ring (L& 26mm ZEHE) HiScale 26 574 28978227 H 23
O-ring (L& 50mm ZHE) HiScale 50 574 28978228 H 23
Support screen .
HiScale 16 57 19065101 | 25
(L 16mm Z2/8) Seale ”
MZE Support screen .
A32l (L2 26mm 2124 2) HiScale 26 57 18937701 | 25
Support screen .
H ! 7 1 401 | 2
(L4 s0mm Z22) iScale 50 574 906640 5
. . A, B, C,
Column tube, HiScale 16/20 HiScale 16 17 28966646 D.E 8
. . A, B, C,
Column tube, HiScale 16/40 HiScale 16 17 28966652 D.E 8
2 .
A, B, C,
= . Column tube, HiScale 26/20 HiScale 26 1724 28966648 8
A Borosilicate glass = D, E
=20 TT—
A.B,C,
B Polycarbonate , Column tube, HiScale 26/40 Hiscale26 17 28966651 8
C Polyamide (reinforced glass fibre) D.E
D Ethylene propylene diene polymer (EPDM) ) . A B,C,
7
E Polyoxymetylen (POM) Column tube, HiScale 50/20 HiScale 50 17§ 28966649 D.E 8
F Polyether ether ketone (PEEK) . . A.B,C,
Column tube, HiScale 50/40 HiScale 50 17§ 28966650 8
G Tefzel D.E
H Fluoro-rubber (Viton™) Fingertight stop plug HiScale 16
! ! 7 11 F
| Polypropylene 1/16" male, narrow head HiScale 26 57H 000355 9
J Polyamide (nylon) Stop plug, 5/16” male HiScale50 57 18111250 F 9
Union 1/16” female / HiScale 16
! 7
1/16” female (PEEK) HiScale 26 57k 11000339 F 10
7lE i "
IEF Union 5/16"female / HiScale50 27§ 18117351  F 10
5/16" female
Fingertight connector, HiScale 16,
7
1/16" male, narrow head HiScale 26 1074 18117263 F 12
Connector 1/8” male HiScale 50 107 18112117 F 12
Ferrules, 1/8” (X)) HiScale 50 1074 18112118 G 11
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a1l 7424
O 20

Tricorn Column e

< Tricon Z& 24| >

HEH oS Z2H ZZ FIEMS i QY SHS
stop p.ugwm} Packing connector 5/5 124 18115321 6
adaptor unit 1
v et Packing connector 5/10 170 18115322 6
7 mprtock ! anering Ij2) 224 A Packing connector 10/10 17§ 18115323 6
! E}Eguiding ring Tricorn Packing Equipment 5/50 174 18115324
adstatiecap L ong Tricorn Packing Equipment 10/100 17§ 18115325
mpﬁuja OfeHE] Tricorn 5 Adapter Unit Tricorn 5 174 28406406 AD,E 1
Tricorn 10 Adapter Unit Tricorn 10 174 28406407 ADE 1
Tricorn 5 Filter Kit
columntube ¢ (5 mm Column) Tricorn 5 1A% 1 29053586 AD 3
(B L, BIS e}, 0- 2 2t 5)
T
Tricorn 10 Filter Kit
(10 mm Column) Tricorn 10 1A% 1 29053612 AD 3
; : (B LE|, BIS LEL, 0- Y 2t 5)
flterholder : Tricorn 5/20 glass tube Tricorn 5/20 12§ 18115304 B 4
end cap ! : . .
U T bottomunit 5 Tricorn 5/50 glass tube Tricorn 5/50 174 18115305 B 4
<top plug [ﬁ Tricorn 5/100 glass tube Tricorn 5/100 174 18115306 B 4
Tricorn 5/150 glass tube Tricorn 5/150 174 18115307 B 4
Tricorn 5/200 glass tube Tricorn 5/200 17 18115308 B 4
BN Tricorn 10/20 glass tube Tricorn 10/20 17 18115313 B 4
< Tricorn Packing Equipment > Tricorn 10/50 glass tube Tricorn 10/50 17H 18115314 B 4
Tricorn 10/100 glass tube Tricorn 10/100 17 18115315 B 4
?ﬁsmr’p'ue Tricorn 10/150 glass tube Tricorn 10/150 174 18115316 B 4
5 .
bottomynt V. ‘ Tricorn 10/200 glass tube Tricorn 10/200 174 18115317 B 4
| w “r Tricorn 10/300 glass tube Tricorn 10/300 174 18115318 B 4
ooy | ?& e Tricorn 10/600 glass tube Tricon10/600 17 18115319 B 4
=r-—N : b QU Tricorn 5 Bottom Unit Tricorn 5 174 18115301 ADE 5
S Tricorn 10 Bottom Unit Tricorn 10 174 18115310 AD.E 5
) Tricorn Filter Tool 17} 18115320 E
packing tube . . . . (7><1 mm
Tricorn O-ring packing kit .
17H*2 18115282 D
12x1mm %2) f
O-ring 3%X1
] = i Tricorn 5 21 18115308 C
O-ring — = packing (5 mm Columns)
0O-ring — = connector O-ring 7X1 mm Tricorn 10,
7|E} (10 mm, 5 mm Columns Packing 5 mm Packing 274 18115312 o]
connector) Connector
-ri X i
O-ring 12 1|?1m 10 mm Packing 270 18115326 C
(10 mm packing connector) Connector
Fingertight stop plug,
57 11000355
1/16" male, narrow head f
Storage/Shipping device 174 18117643
* 1 top filter, bottom filter, O-ringS 5 74! T &5t UYSLICH
EE5hD AsUCH

*2  O-ring 7x1 mm 2 O-ring 12x1 mmE 2 7{#

A Polypropylene

B Plastic-coated borosilicate glass

C Perfluoro-rubber

D Ethylene propylene diene monomer
E Polyetheretherketone
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[ | —t
ME 53
A=Y Vivaspin 500 Vivaspin 2 Vivaspin 6 Vivaspin 20
o 2
PES (E2|0I8|= H4E)
o 23 S 34 87
Za)712u0/E
) 2574 2574 2574 12 724
ME el 100~ 500 pl 0.4~2ml 2~6ml 5~20ml
UM A|ZE7|Z 5% 8& 138 168
ZCHs (23 2242H)
3,000 28932218 28932240 28932293 28932358
5,000 28932223 28932245 28932294 28932359
g Sape 10,000 28932225 28932247 28932296 28932360
soete 30,000 28932235 28932248 28932317 28932361
50,000 28932236 28932257 28932318 28932362
100,000 28932237 28932258 28932319 28932363
* 1BSA (Mr=66,000) 1.0mg/ml & & 222 10,000 2 AFE510] 5% & 19| 7|& AIZHULICH. 28] 20| 0] what 24 AlZH2 ZatyL(ct.
WE B B
= HME 22 =
HEY AY  YHER L s zz  3cus
Prepacked Disposable PD-10 Columns *2 8.3 ml > 90% 10 ~25ml 1.75 ~ 2.5 ml 3074 17085101
PD MiniTrap G-25 =2 2.1 ml > 90% 0.1 ~ 0.5ml 0.2 ~05ml 50 7H 28918007
PD SpinTrap G-25 ~ 600 il > 85% - 100 ~ 180 50 7} 28918004
*«2 PD-10 Spin Adapter (28923245)7} 7| & 4 7§ &g+
PD-10 Z & {48 o THE] - PD-10, PD Mini Trap
A= SEWS ==
PD-10 Spin Adapter 28923245 10 74
Spin Adapter
PD-10 & H{I 2|8
AHEE ACH5 2
LabMate PD-10 Buffer reservoir 18321603 10 74
Etd 8 mg|mH 22 (HiTrap/HiPrep Z0H)
H=H WS HoE ICHS =3
HiTrap Desalting 0.1~15ml 17140801 5 715 ml
HiTrap Desalting 0.1~1.5ml 29048684 1 7l%5 ml
HiPrep 26/10 Desalting =15ml 17508701 174
HiPrep 26/10 Desalting <15ml 17508702 47l HiTrap Desalting
0.45 ym syringe T E{
T B =z
13 mm GD/X syringe Z'E{ (PES 0.45 pm) 6876-1304 1507
25 mm GD/X syringe Z'E{ (PES 0.45 pym) 6876-2504 15074
Puradisc 13 (PES 0.45 um) 6782-1304 1007}
Puradisc 25 (PES 0.45 um) 6781-2504 2007} Puradisc 13
CHI E310] M2 0.45 ym FAL| Tef
A= Ic WS =3
25 mm GD/XP Syringe filter (NYL 0.45 pym) 6970-2504 1507Y
25 mm GD/XP Syringe filter (PVDF 0.45 pym) 6972-2504 15074 GD/X
25 mm GD/XP Syringe filter (PTFE 0.45 pym) 6974-2504 1507} Syringe filter
25 mm GD/XP Syringe filter (PES 0.45 um) 6994-2504 1507}
Zer . o= A|Ad = z}oloy|
l‘l%%‘ IC Hs A . fl,logom 12008 Q1= A|M0j| A cGMP 70| = 2f210| k2t
LM, Molecular Biology Grade 100 ml SH30538.01 100 ml
LM, Molecular Biology Grade 500 ml SH30538.02 500 ml c ZEreSF AT 01 umo HE Ot 2 A2
LM, Molecular Biology Grade 6x500 ml SH30538.FS 6x500 ml « 9l = E Al (Endotoxin) <0.005 EU / ml
LM, Molecular Biology Grade 1000 ml SH30538.03 1,000 ml



Protein analysis with size exclusion

chromatography (SEC)

Size exclusion chromatography (SEC) is currently the most powerful chromatography
technique for obtaining reliable information about the size of biomolecules under
native conditions. As such, it is widely used in several different analytical applications
from basic research to quality control of biotherapeutics.

This white paper presents fundamentals about analytical SEC and describes how
our new-generation agarose-based SEC columns are used inanalysis of biomolecules.

Introduction to protein analysis with SEC

Since the introduction of biologic-based therapeutics, the need
for checking the presence of protein aggregates has been of
particular concern given their potential effect on efficacy and
immunogenicity. SEC is a very effective method for protein
analysis and it allows true size profiling of protein samples

due to the mild separation conditions that can be used to
obtain high-resolution separations. This is a great advantage
compared to other size-separation techniques, such as
ultrafiltration or dialysis. A protein can occur in different "size
forms" (monomeric, aggregated, degraded, complexed, Fig 1)
and those different forms exhibit different functions. As many
protein "size forms" are held together by noncovalent means,
they are often weak and could be easily broken if using
nonnative (i.e., denaturing) conditions.

a‘}:.

Other proteins or
contaminants

Target protein Aggregate

target protein

Complexed
target protein

Degrated
target protein

Fig 1.Schematic illustration of different “size forms" of a protein.

The use of SEC makes it possible to size profiling the sample,
for example when you need to:

* Monitor protein prep quality

» Evaluate protein stability

* Study complex formation

» Evaluate tendency to aggregate and quantity of aggregates
» Evaluate tendency to degrade and quantity of degraded forms

* |dentify protein interaction partners and interaction conditions
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Factors to consider when selecting an SEC
column for protein analysis

When choosing SEC columns for protein analysis many
parameters need to be considered with resolution being one
of the most important. Resolution is influenced by several
factors including:

* Resin properties
- Resin chemical composition
- Bead size and size distribution
- Pore size and selectivity

- Fractionation range
¢ Column related factors

* Running conditions
- Sample volume and injection technique
- Buffer composition

— Flow rate

¢ LC system configuration

- Tubing diameter and flow path volume

After the selection of SEC resin, column dimension and sample
volume are the two factors that affect the resolution of the
separation the most.



Resin properties
Resin chemical composition

Different resin types are available today, such as agarose, silica,
and metacrylate. Silica-based and agarose-based resins are
the two most used types of SEC resins for analytical purposes.

For a comparison of both resin types, see Silica vs agarose resins.

Bead size and size distribution

Bead size is important for the resolution in SEC. A rule-of-thumb
is that smaller bead and narrow size distribution usually give
the highest resolution. Bead size ranges used for analytical
SEC currently available on the market including benefits and
challenges are listed in Table 1.

The size range of 4 to 12 pm is traditionally the standard for
analytical SEC resins. However, the trend is towards smaller
beads of < 2 ym, with the use of ultra high-performance
liquid chromatography (UHPLC) systems for even faster
separations in high-throughput mode.

Columns packed with beads < 4 ym in diameter typically provide
rapid runs and high resolution. However, very high  back pressures
are generated when these columns are operated at high flow
rates, often exceeding the pressure specifications of standard
high-performance liquid chromatography (HPLC) systems.
Also, the LC system needs to have very small internal (dead)
volumes so that the high resolution obtained over the column
is not lost elsewhere in the flow.

Keep in mind that the high pressure obtained under UHPLC
conditions generates high temperatures and shear stress,
which might affect sensitive proteins in particular (1-4).

Table 1.Bead size ranges currently available for analytical SEC

4 to 12 pym beads
(standard for analytical SEC)

<4 pm beads
(includes beads for UHPLC)

Benefits Benefits

* Usually provides adequate
resolution and run times

e Standard HPLC equipment
can be used

e Rapid runs
e High resolution

Challenges
* Lower price for equipment
compared with UHPLC

e Milder conditions can be used
than with UHPLC

* Very high back pressure;
demands specific equipment

* Loss of resolution due to
LC system dead volumes
e Heat generation and shear

stress at high flow rates
could affect proteins

Pore size and selectivity

Pore size is a complex function of the pore diameter, the pore
shape, the number of pores, and pore connectivity. All  pores
are not equal even within a single chromatography bead. It

is therefore an oversimplification to describe a chromatography
resin’s pore size with a single number such as average pore

size diameter.

The relationship between resolution and selectivity for a SEC
resin is described in the selectivity curve. The steeper the
selectivity curve, the higher the resolution that can be
achieved. Resolution is also affected by band-broadening,
which is dependent on the bead size of the SEC resin.

Fractionation range

The fractionation range defines the range of molecular
weights of molecules that have access to the pores in the
resin; molecules within this range can be separated by high-
resolution fractionation. The exclusion limit for a SEC resin
indicates the size of the molecules that are excluded from the
pores of the resin and which therefore elute in the void volume.
In Figure 2, the fraction ranges of globular proteins and
peptides with various molecular weights on the new-
generation agarose-based resins can be seen.

—@— Superdex 30 Increase
700 —— Superdex 75 Increase
z 600 —A— Superdex 200 Increase
% —>— Superose 6 Increase
= 500 4
£
© 400
:
< 300 A
o
2
£ 200 A
100 4
0 B

5 7 9 11 13 15 17 19 21 23

Volume (mL)
(B) 1000 000 A
—e— Superdex 30 Increase
—B— Superdex 75 Increase
100000 -
§:
S 10000 4
[}
2
ks
3 1000 4
[}
o
=
100 4
10 T T T T
7 12 17

Volume (mL)

Fig 2. (A). Fractionation range of globular proteins and peptides of various
molecular weights on Superdex™ 30 Increase 10/300 GL, Superdex 75
Increase 10/300 GL, Superdex 200 Increase 10/300 GL, and Superose™ 6
Increase 10/300 GL prepacked chromatography columns. Note that the
whole fractionation range of Superose 6 Increase is not covered in this
diagram. (B). Zoomed image clearly shows the differences in selectivity
between Superdex 30 Increase and Superdex 75 Increase columns.



Column-related factors

The height of the packed bed affects both resolution and the
time taken for elution. The efficiency in SEC increases with
the square root of bed height (see formula below). Doubling
the bed height gives an increase in resolution equivalent to
V2 = 1.4 (40%).

Column efficiency (N/m) = 5.54 (V./W.)2/L

where

V, = peak elution (retention) volume
W. = peak width at half peak height
L = bed height (m)

V_and W. are in same units

However, longer columns also mean longer run times. There
is a tradeoff between resolution and runtime that needs to
be defined by the needs for the analysis at hand.

As the separation takes place in only one column volume, it is

very important to have a well-packed bed.

Running conditions
Sample volume and injection technique

In analytical SEC, the sample volume should be approximately
0.3% of the bed volume to achieve optimal results.

It is also relevant to consider how the sample loop (capillary)
is filled and emptied, a factor that is often is overlooked. The
sample assumes the shape of an arrow with a broad head
and long shaft in its passage through the capillary, rather
than the shape of a compact plug. The sample therefore
occupies a longer section of the capillary than expected,
which can lead to a peak broadening effect.

To ensure reproducible analysis, always ensure that the syringe
is completely filled for manual injection. For autosampler
injection, it is important to check the settings on how the
injections are performed to avoid inconsistent results.

Buffer composition

Buffers and sample are important parameters to achieve
high resolution. The buffer composition and how it affects
resolution will be discussed later in the document.

Flow rate

One of the most important parameters that affects resolution
is the flow rate (especially for large proteins). If the analysis
shows low resolution between protein peaks, the first action
should be to set a lower flow rate for the run.
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Liquid chromatography system configuratioi

Tubing diameter and flow path volume

The configuration of the liquid chromatography (LC) system
needs to be optimized to achieve the highest resolution.

For maximum resolution, system volumes should be kept

at a minimum. Short, narrow capillaries should be used

and unnecessary system components should be bypassed.
Resolution is affected by different inner diameters (i.d.)

and length of the tubing in the system (from sample load

to column inlet and from column outlet to the UV cell). The
narrower the tubing used, the higher the resolution achieved.

Figure 3 shows the effect that a five-fold difference in tubing
diameter has on resolution. Improved resolution was observed
on the 0.15 mm capillary compared with the 0.75 mm capillary.

Tubing length is equally important, and longer tubing than
necessary should never be used. This is even more important
for sub-2 um beads.

0.15 mm i.d. capillary 0.25 mmi.d. capillary
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Fig 3. Effect of increasing capillary inner diameter on resolution in
protein purification.



Silica vs agarose resins

Silica- and agarose-based resins are the two most used types
of SEC resins available for analytical purposes. Agarose

is obtained from natural sources and contains a very low
amount of ionic and hydrophobic groups that could interact
with the compound of interest. In contrast, silica-based resins
have silanol groups that require coating before use by SEC.

Properties of silica-based and agarose-based resins are
listed in Table 2.

Table 2. Properties of silica and agarose beads '

Property Silica beads Agarose beads

Chemical SiO, Polysaccharide (p-galactose-

composition 3,6-Anhydro- L-galactose)

Surface Silanols are blocked Not required

coating to minimize adsorption

pH stability Typically, pH 2-8 Typically, pH 3-11, operational 2
(operational)? pH 1-12, cleaning-in-place (CIP) 2

Mechanical Rigid, high pressure Rigidity achieved by chemical

stability stability cross-linking

Porosity Can be controlledto  Can be controlled to achieve

achieve the desired
separation range

the desired separation range

This information is taken from product information on vendor's web pages.

pH range where resin can be operated without significant change in function.

pH range where resin can be subjected to cleaning- or sanitization-in-place without significant
change in function.

Similar resolution for both silica and agarose resins

As seen in Figure 4, the agarose-based SEC resin of
Superdex 200 Increase 10/300 GL column gives similar
resolution compared with the silica-based resin of TSKgel
column, even though agarose beads are larger. Thus, one
cannot rely solely on bead size to compare the ability of a
resin to give good separation.

Superdex 200 increase 10/300 GL TSKgel G3000SWXL

Column volume: 24 mL Column volume: ~ 14.6 mL
Sample volume: 50 pL (~0.2% CV) Sample volume: 29 pL (~0.2% CV)
Flow rate: 0.75 mL/min Flow rate: 0.75 mL/min

1.Thyroglobulin: M 669 000
404  2.Aggregates (mAb) (5]
3. mAb: M _150 000

30 4. Conalbumin: M 75000

5. Ribonuclease A:M 13 700

20 (1)

Azgom (MAU)
o

20

Fig 4.Separation of the agarose-based Superdex 200 Increase resin with
bead size of 8.6 um (green) and silica-based TSKgel with 5 um beads (blue).
The information presented is based on benchmarking studies performed
at GE Healthcare Bio-Sciences AB, Uppsala from June to July 2014. The
purifications were performed in triplicate, using the recommended
protocols from the suppliers. The data used to support this study can be
made available upon request at protein.purification@ge.com

Higher alkali stability of agarose resins enables
efficient cleaning

Superdex Increase and Superose Increase are agarose-based
resins, which tolerate high pH and can therefore withstand
NaOH cleaning. This means that they can be efficiently
cleaned and there is little if any need to use a guard column.

The recommended process for cleaning the column is to inject
NaOH after 10 to 20 separation cycles. As shown in Figure 5,
sample injections 1 and 200 on a Superdex 75 Increase column
gave consistent results for efficiency and resolution when the
NaOH cleaning regime had been applied.

A2g0 nm (MAU)

0 50 100 150 200 250 0 50 100 150 200 250

Volume (mL)

Volume (mL)

40000

Efficiency (plates/m)
Resolution

20000

0 T T T T 0
0 50 100 150 200
Injections

Fig 5.Recommendation for agarose-based resins: perform regular cleaning
with NaOH after 10 to 20 separation cycles. Red curve shows resolution and
blue curve efficiency over 200 runs.

Silica-based resins are mechanically very stable below a

pH of 7 but do not tolerate pH > 8. Silica columns typically

do not tolerate the common cleaning regimes for protein
chromatography columns since those regimes involve NaOH,
which gives high pH (5, 6). Between pH 7 and 8, performance
of the columns might be affected with a change in resolution
as the outcome.

An advantage with agarose-based resins is that the same
SEC column can be used for different samples. This is not the
case with silica-based resins as they do not tolerate cleaning
in NaOH.



SEC columns packed with new-generation

agarose-based resins

The new generation of agarose-based resins—Superdex 30
Increase, Superdex 75 Increase, Superdex 200 Increase,

and Superose 6 Increase—are well-suited to biomolecular
analysis. The columns together cover separation of a broad
molecular weight range (M 100 to 5 000 000) from small
peptides up to large protein complexes (Fig 6).

The resins are produced with a novel manufacturing method
resulting in more rigid, smaller beads with a narrower particle
size distribution, compared with the original Superose/Superdex
resins. The consequence of this improvement is shorter runtime
and increased resolution compared to the original Superose/
Superdex columns .

Superdex 30 Increase

Peptides and other small biomolecules
Fractionation range M ~ 100 to 7000

Superdex 75 Increase

Recombinant tagged proteins
Fractionation range M~ 3000 to 70000

gy =

N Superdex 200 Increase

"
\ //4, mAb and other antibodies
=

Fractionation range M ~ 10000 to 600000

Superose 6 Increase

Larger proteins and protein complexes '
Fractionation range M _~ 5000 to 5000000

" Superdex 30 Increase replaces Superdex Peptide, Superdex 75 Increase replaces Superdex 75,
Superdex 200 Increase replaces Superdex 200, and Superose 6 Increase replaces Superose 6.

Fig 6. Typical applications and fractionation ranges of Superdex 30 Increase,

Superdex 75 Increase, Superdex 200 Increase, and Superose 6 Increase.
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Which format for which application?

New-generation SEC resins from GE are packed in three
different column sizes to fit different needs in biomolecular
analysis (Fig 7).

10 mm x 300 mm
* High-resolution analysis (25 to 500 pyL sample volume)
* Best choice if sample amount is not limited

3.2 mm x 300 mm
* High-resolution analysis (4 to 50 yL sample volume)
* Low sample and buffer consumption

5mm x 150 mm

* Purity check

* Rapid screening

e Low sample (4 to 50 pL sample volume) and buffer consumption

Fig 7. Three different column sizes of for various application needs.

Compelling reasons to use new-generation
SEC columns for protein analysis

As described previously, there is no single resin that offers the
optimal fit for all proteins and conditions. However, agarose-
based resins have a number of features highlighted here that
ensure good analytical SEC data.

High reproducibility

As protein drugs are increasing in complexity at the same
time as legislation on drug safety becomes ever stricter, the
requirements on SEC columns’ ability to detect impurities has
also increased.

Superdex Increase and Superose Increase resins and
prepacked columns have high reproducibility, buffer stability,
and lifetime stability including stability towards high pH. Low
nonspecific interactions are also important.

The narrow specification for particle size range and selectivity
of the new generation of Superdex Increase and Superose
Increase resins result in low batch-to-batch variation and
thus high consistency and reproducibility.



Column-to-column reproducibility

In Figure 8, results from tests of column packing robustness
are shown on Superdex 200 Increase 10/300 GL columns. Three
columns from different lots, packed with the same resin lot,
were tested and the results show very high reproducibility.

Columns: Superdex 200 Increase 10/300 GL
Sample: 1. mAb5 (monomer) - M 150 000
2. Fab (mAb5) - M 50 000
3.dAb (mAb 5) -M 13000

Sample volume: 50 pL (0.2% CV)

Buffer: 20 mM NaH ,PO,, 300 mM NaCl, pH 7.4
Flow rate: 0.75 mL/min
150 A
125 A
100 A
=)
<
E 751
£
< 501
25
o.__—_J
8.0 10.0 12.0 14.0 16.0 18.0

Volume (mL)

Fig 8.Three column lots of Superdex 200 Increase 10/300 GL show high
lot-to-lot reproducibility of column packing.

Resin batch-to-batch reproducibility

Results from batch-to-batch reproducibility of different

resin lots of Superdex 200 Increase are shown in Figure 9.

Six different resin lots were compared for resolution and
retention volume and show minor differences in relative
standard deviation (RSD) of < 6% for resolution and < 10% for
retention volume.

Resolution Retention volume
2.50 ~ 16
14
= 2004 = 124 -
E E
Py o 10 =
] 5
S 1.50 5 84
> >
[
0.50 A 44
2
04
mAb dimer - mAb monomer - mAb dimer mAb monomer

mAb monomer Fab dimer

Fig 9. Comparison of six different Superdex 200 Increase batches of resin
on resolution and retention volume in the purification of mAb and mAb
aggregates. Same sample and running conditions as for Figure 8.

Lifetime stability

Reproducible results are essential in all research. The long
working life and high reproducibility of Superdex Increase and
Superose Increase prepacked columns are the result of optimized
design, stable properties of the resin, and controlled production
procedures. In Figure 10, a total of 350 injections of a sample
mix consisting of proteins and peptides with low concentration
was performed on Superdex 30 Increase 10/300 GL column.
Peak areas and resolution were essentially unchanged during
the study.

Column: Superdex 30 Increase 10/300 GL

Sample: 1. Cytochrome C (M, 12 300), 0.16 mg/mL
2. Aprotinin (M, 6500), 0.16 mg/mL
3. [lle’]-Angiotensin Il (M, 897), 0.08 mg/mL
4. Triglycine (M 189), 0.16 mg/mL
5. Glycine (M, 75), 5.6 mg/mL

Sample volume: 50 L

Buffer: 20 mM phosphate buffer, 280 mM NaCl, pH 7.4
Flow rate: 0.8 mL/min
System: HPLC
0 — Run1
— Run50
— Run 150
— Run 250
— Run 350
2 ° © 06
HE
(E
Time

Fig 10.Repeated injections of a sample mix consisting of proteins and
peptides on Superdex 30 Increase. Results from run 1, 50, 150, 250, and
350 are shown. Peaks of the proteins and peptides are labeled 1 to 5.

Easy inspection of the packed resin bed

Superdex Increase, and Superose Increase are prepacked
glass columns. The transparency of the glass makes it easy
to inspect the packed bed ensuring user confidence of the
integrity of the resin before using the column. This is typically
not possible with steel columns.

For protection, the glass is covered with a thin protective film
Tricorn (10/300 GL and Tricorn 5/150 GL columns) or the glass
column is placed in a protective shell (3.2/300 columns).

Stability with a range of buffers

Properties of proteins such as number of charge groups,
hydrophobicity, and size influence separation by SEC. Resins
must therefore be chemically stable in a wide range of
buffers to minimize interaction from the resin and changes
in retention time, peak area, and resolution. Buffers with pH
between 6 and 8 are used in SEC applications since many
proteins are stable in that pH range.
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Further, itis important to select an ionic strength that is
beneficial for the protein of interest. Higher ionic strength
decreases the retention time for positively charged proteins
and increases it for negatively charged proteins. An ionic
strength that is too high might also increase hydrophobic
interactions between resin and proteins, which affects
retention time as well as peak area and resolution.

Superdex Increase and Superose Increase resins are stable
over a wide pH range. Retention time and resolution are
consistent with commonly used buffers. This is confirmed in
Figure 11, where a mix of six biomolecules was consistently
separated on Superdex 75 Increase 10/300 GL column using
buffers (pH 6.7 and 7.4) commonly used in SEC applications.

In conclusion, the buffer stability of agarose resins such as
Superdex 75 Increase gives flexibility in the choice of the
buffer to allow easier selection of the optimal buffer for the
target biomolecule.

Column: Superdex 75 Increase 10/300 GL
Sample: 1. Conalbumin, 3.0 mg/mL (M 75 000),
2. Ovalbumin, 4.0 mg/mL (M 43 000),
3. Carbonic anhydrase, 1.5 mg/mL (M .29 000),
4.Ribonuclease A, 3.0 mg/mL (M 13 700)
5. Aprotinin, 1.1 mg/mL (M 6500)
6.Vitamin B_,, 0.25 mg/mL (M . 1300)
Sample load: 0.42% of CV
Flow rate: 0.8 mL/min
2 |
£ 100 mM Na SO, in
£ 100 mM Na ,HPO, pH 6.7
SoH
0 10 mM PBS, pH 7.4
0 5 10 15 20 25 30

Time (min)

Fig 11.Separation of a mixture of six biomolecules on Superdex 75 Increase
10/300 GL using 100 mM Na ,SO, in 100 mM Na ,HPO, (above) and the

same column using 10 mM PBS (140 mM NacCl, 2.7 mM KCI, 10 mM sodium
phosphate, pH 7.4, below). Six peaks were detected after separation.

Successful use of new-generation SEC
columns: application examples

SEC Increase columns from GE have been used in several
published studies for analytical SEC applications (7-9) such as
molecular mass determination (10, 11), analysis of oligomeric
state (11-14), for SEC-multiangle light scattering (MALS)
experiments (15-17), complex formation studies (7), and to
prepare samples for protein structure determination using
cryo-EM (18), or X-ray crystallization (19, 20).
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SEC analysis using these columns covers a wide variety of
research areas such as drug resistance (15, 21), developing
antiviral therapies (14), and studies of HIV (11).

Other examples of how these columns have been used for
analysis are described here.

Screening of mAb aggregates

Screening for mAb aggregation is important in the
production of mAb. When performing aggregate analysis
on mADbs there is often no issue when the aggregate level
is above 1%. At lower levels, however, issues can arise in
integration of the aggregate peak.

Figure 12 shows that it is possible to determine = 0.1%
aggregate with 4-min run time on Superdex 200 Increase
5/150 GL. Thus, this column is a good screening tool to
evaluate conditions for mAbs.

Column: Superdex 200 Increase 5/150 GL
Sample: mAb
Sample volume: 5pL
Flow rate: 0.75 mL/min
System: Agilent™ 1260 Infinity Il Bio-Inert LC System (UHPLC)
224 Aggregates (%)
201 — 286
1gd T 208
’ — 1.40
_ M1 —om
2 147 —o14
E 121
[
2 1.0
Is}
@ 081
Q
061
0.4
0.2
0
10 12 14 16 18 20 22 24 26

Retention time (min)

Fig 12.Screening of mAb aggregates on Superdex 200 Increase 5/150 GL at
runtimes down to 4 min.

Studying aggregation and degradation over time

In structural and functional protein studies, it is essential
that the prepared protein does not aggregate, oligomerize,
or degrade. With analytical SEC, tendency to aggregate and
other size changes can be studied under different conditions,
such as in storage stability analyses of biopharmaceuticals.

In the examples in Figures 13 and 14, Superdex 75

Increase 5/150 GL was used to monitor small changes in

size homogeneity of two proteins stored under different
conditions and over different time periods (weeks). The HPLC
system used was equipped with an autosampler to allow
analysis of many samples during long, unattended, overnight
SEC runs.



Column: Superdex 75 Increase 5/150 GL

Sample volume: 10 pL
Flow rate: 0.5 mL/min
System: Agilent 1100
30
—— Owk
— 2wk
— 4wk
25
20
5
<
500 £
£15
g
(ﬁ
400
2 300
£
€
€ T T T T T
<12004 32 34 36 38 40
Retention time (min)
100
0 T T T
0 1 2 7

Retention time (min)

Fig 13.Monitoring of size-homogeneity changes of proteins during storage
(0, 2, and 4 wk) using Superdex 75 Increase 5/150 GL for rapid analyses of
higher molecular weight variants. The area under the curves for the much
larger main peaks decreased over time and corresponded to the area
increase seen for the small fronting peaks.

Column: Superdex 75 Increase 5/150 GL
Sample volume: 10 L
Flow rate: 0.5 mL/min
System: Agilent 1100
30
— Owk
254 — 2wk
— 4wk
300
250 -
200
5
<
E T T T T
¢ 150+ 22 27
<§ Retention volume (mL)
100 -|
50 4
0 T T T T —
0 05 ) 15 20 25 30 35

Retention volume (mL)

Fig 14.Monitoring of size-homogeneity changes of proteins during storage
(0, 2, and 4 wk) using Superdex 75 Increase 5/150 GL for rapid analyses of
degraded products. The area under the curves for the much larger main
peaks decreased over time and corresponded to the area increase seen for
the small tailing peaks.

Studying the initiation of a-synuclein aggregation

by an aldehyde

Lewy bodies, abnormalities found inside nerve cells in patients
with Parkinson's disease and related neurodegenerative
disorders, constitute mainly aggregated forms of the protein
a-synuclein. Aldehydes formed during oxidative stress are
believed to be involved in the formation of Lewy bodies.
Superose 6 Increase 3.2/300 column was used for analysis

of oligomerized a-synuclein for further in vitro and in vivo
studies (Fig 15).

Column:
Sample volume:
Flow rate:
System:

Superose 6 Increase 3.2/300

10 pL

0.05 mL/min

Merck Hitachi D-7000 LaChrom

(A)
0.25

0.20 a-synuclein M 14000

0.15

0.10

Absorbance (AU)

0.05

: »

T T T T T
0 10 20 30 40 50
Retention time (min)

(B)

0.25 7
Aldehyde ————

0.20
Aggregated a-synuclein

0.15 1

0.10

Absorbance (AU)

0.05

0 10 20 %0 40 50
Retention time (min)

Fig 15.Superose 6 Increase 3.2/300 used for preparation of oligomerized
a-synuclein for further in vitro and in vivo studies. In chromatogram (A) a
monomeric form of a-synuclein is seen. In chromatogram (B), no monomers
of the protein remain after incubation with aldehydes; only oligomerized
a-synuclein is present. Data courtesy of Dr. Joakim Bergstrém, Rudbeck
Laboratory, Uppsala University.

Conclusions

GE's range of new-generation, agarose-based SEC Increase
columns are should be the first choice for high-resolution
analysis of proteins and other biomolecules. The narrow
particle size distribution of Superose/Superdex Increase
resins ensure reproducible results.

The high pH and buffer stability and excellent resolution
combine to make the new-generation SEC prepacked
columns the go-to columns for analytical SEC.
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