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SEC
fundamentals



Chromatography technigues commonly used for protein

purification

Technique: lon exchange

Chromatography (IEX)

Separation principle: Charge

Hydrophobic interaction
Chromatography (HIC)

Hydrophobicity

Size exclusion Affinity

Chromatography (SEC) Chromatography (AC)

"‘8

&
L

Size Biorecognition

Chromatography techniques enable separation of proteins
based on differences in specific properties

Cytiva



Principles of SEC

Separates molecules based on size Characteristics

* Nonbinding technique — the separation takes place
in only 1 column volume (CV)

* Mild conditions — good for sensitive biomolecules
‘ ° * Any buffer can be used
A fk e Limited in sample volume
tk * By nature a slow technique
R
: 6 Largest molecules elute first

A well-packed SEC column is critical for high-resolution separations

Cytiva



More on SEC animation and Cytiva handbook

Watch the video on YouTube Download the handbook

The principle of gel filtration (size exclusion chromatography) Size Exclusion Chromatography Principles and Methods

Principles and methods

Size Exclusion

Chromatography
The principle of
Gel Filtration Chromatography
Separation in Gel Filtration Chromatogrphy is based on the ¢) cytiva
differences in sizes from biomolecules as they pass through
a column packed with a chromatographic medium, which is a gel. e e
cytiva S —

Il » o) oo08/104
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Why use SEC in a protein
purification protocol?



The CiPP model for simplified protein purification planning

Capture, intermediate Purification, and Polishing (CiPP)
The initial capture stage isolates, concentrates, and

stabilizes the target protein.

Intermediate purification removes bulk

Polishing
Achieve final high-level purity

contaminants.
The final polishing step removes the most difficult

Intermediate purification
impurities, such as aggregates or isoforms of the

Remove bulk impurities

Purity

target protein.

Capture
Isolate, concentrate, and stabilize

WV

Stage

Cytiva



SEC is widely used for polishing

Capture, intermediate Purification, and Polishing (CiPP)
SEC is widely used for polishing:

|t effectively removes dimers and aggregates of

N
Polishin .
0 | thetarget protein
* The target protein will be size homogeneous

SEC also simultaneously enables the transfer of the
target protein to the buffer of choice.

Intermediate purification
Remove bulk impurities

Purity

Capture
Isolate, concentrate, and stabilize

v

Stage

Cytiva



How many chromatography steps should be used in a purification

protocol?

Capture
Isolate, concentrate,
stabilize

Intermediate

purification
Remove bulk impurities

Polishing

Remove final contaminants

Cytiva

1-step 2-step 3-step
purification purification purification

Moderate to
high purity

High
yield

Very high
purity

Good balance
purity/yield

Highest
purity

Moderate
yield

The number of steps to be
included will depend on the purity
requirements and intended use of
the protein.

Addition of chromatography
steps will increase purity at
the cost of decreased yield of
active protein.

Learn more about how
to combine chromatography
techniques

10



Use of SEC to improve antibody purity

1-step protocol

2-step protocol

AC
Affinity chromatography

AC
Affinity chromatography

SEC

Size exclusion chromatography

Very high purity
(95% to 99%)

High purity

(>90%)

B = buffer exchange to neutralize low pH Ab elution buffer
C = concentration for sample volume reduction. May also be performed before SEC.

Cytiva

After the first affinity
chromatography step that
isolates the antibody from initial
sample, a SEC step will remove
antibody aggregates and/or
fragments to obtain monomeric
antibodies.

After SEC, the purity is very high:

95% to 99%.

11



Use of SEC to improve antibody purity

The addition of SEC removed antibody aggregates to obtain monomeric antibodies

Step1=AC

mAU
5000

4500

4000

— UV 1_280
ConcB

3500

3000 q
2500 .
2000

1500

1000 System: AKTA™ pure 25
500 Detection: A280
01 mple toad Apump mixerval l Elution
0 5 10 15 20 25 30 35 40 45 so m
Column: HiTrap™ MabSelect™ PrismA 1 mL

Binding buffer: 20 mM phosphate, 150 mM NaCl pH 7.4,

Elution buffer: 50 mM sodium acetate pH 3.5

Sample: 6 mL of supernatant containing polyclonal human IgG
Flow rate: 0.5 mL/min

TThese columns are produced on-demand.

Cytiva

Step 2 =SEC

mAU
2000

1800 may
1600
1400
1200
1000 50

800 0

600

400

200
07--:

Efation

0 20 40 60 80 100 120

Column: HiScale™ 16/40 Superdex 200 Increase’
Buffer: 20 mM phosphate, 150 mM NaCl pH 7.4
Sample: 3 mL of eluate from HiTrap MabSelect PrismA

(supernatant containing polyclonal human IgG)
Flow rate: 1 mL/min

= Aggregat

— UV 1_280
ConcB

12


https://www.cytivalifesciences.com/en/us/shop/chromatography/prepacked-columns/affinity-antibody/hitrap-mabselect-prisma-protein-a-column-p-09656
https://www.cytivalifesciences.com/en/us/shop/chromatography/chromatography-systems/akta-pure-p-05844

Use of SEC to improve antibody purity

A single IMAC step delivers a
moderate protein purity (> 80%).

2-step protocol 3-step protocol

Whether you choose a 2-step or
3-step protocol, SEC will be used
as a last step for removal of
remaining impurities.

1-step protocol

o

In the 3-step purification protocol,
|EX enables removal of impurities

such as HCP.
Moderate purity

Very high purity
(95% to 99%)

Highest purity
(> 99%)

(> 80%)

B1 = buffer exchange to remove imidazole or salts
B2 = buffer exchange to prepare for [EX

C = concentration for sample volume reduction. May also be performed before SEC.
HCP = host-cell proteins

Cytiva 13



Use of SEC to improve purity of his-tagged proteins

The addition of a SEC step removes impurities such as truncated forms and aggregates of your

target protein

Step 1 =IMAC

mAU|

4000
3000

2000

1000
ot . | %1 L r—

0.0 20.0 40.0 60.0 80.0 ml

Column: HisTrap™ FF 1 mL
Sample: 50 mL of (his),o-Trx-P 450 in E. coli lysate

Cytiva

Step 2 =SEC

Lol bbb Ll b bbb bk L
40.0 60.0 80.0 100.0 ml

Column: HilLoad™ 16/60 Superdex™ 200 pg
Sample: 5.2 mL of eluted pool from HisTrap FF

SDS-PAGE analysis
102 3 4 5 6 7 8 9
M,
T g U
97000 - ! U
66000 W )
45000 W s :

30000 @ a
oo e = 28 P
14400 W o= -

LMW Start

FT wash eluted |1 2 3 F

HisTrap Superdex

14
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How to select the most
suitable Cytiva SEC column
for your protein purification



Cytiva offers prepacked SEC columns for user convenience and
reproducible results

For a broad range of biomolecules and resolutions 73, d\‘i
Fractionationrange 10  10°  10% 10° 10° 107 108 |
Superdex 30 Increase [ — ik
Superdex 75 Increase G m
Superdex 200 Increase S f 1 . %
{
Superdex 30 prep grade
Superdex 75 prep grade \
Superdex 200 prep grade é
>
Superose & prep grace S
o N
Superose 12 prep grade &
Sephacryl S-100 HR | G _
Sephacryl 5-200 HR R — ‘\‘
Sephacryl S-300 HR e O

Sephacryl S-400 HR Q“‘

Sephacryl S-500 HR

Colored bars indicate the fractionation range for each resin

Cytiva 16



How to select the best SEC column for a specific application

* Choose the resin that has a
fractionation range where the
target molecule falls in the etection quide

middle of the range . .

* If contaminants are close in Size exclusion
size to the target molecule, Chromatography.
choose a resin with higher columns and resins

resolution

S
\

* Choose column type
depending on the sample
volume that should €) cytiva Download our selection guide >>
be applied

- I

Cytiva 17



General guidelines for SEC column selection

For more information, click on the column of your interest

Highest resolution
max. 8.5 mL

HiScale™ columns packed on demand’
with Superdex™ Increase or Superose™ Increase resin

High resolution

max. 13 mL HiLoad™ prep grade columns

Select your Routine

i ™ ™
max. 13 mL HiPrep™ Sephacryl™ columns

sample volume

Superdex Increase and
Superose Increase columns

These columns are produced on-demand. Contact your Cytiva representative

For more detailed guidance, see Appendix

Cytiva


https://www.cytivalifesciences.com/support/contact-us

For volumes > 0.5 mL, the choice of column depends on the

resolution needed

For good resolution:
HiPrep™ Sephacryl™

HiPrep 16/60 Sephacryl S-300 HR
M, range ~ 10 000-1 500 000

For high resolution:
HiLoad™ Superdex™/Superose™ pg

HiLoad 16/600 Superdex 200 pg
M, range ~ 10 000-600 000

For highest resolution:
HiScale™ with “Increase” resin

Superdex 200 Increase HiScale 16/40
M, range ~ 10 000-600 000

240 5 240 - mAU 2 MPa
220 220 - w00} o 21]i01
25
200 200 + 900 /
i i 1
180 180 800 1436 2
5 1604 5 160 1 700
E 140 4 E 140 4 600
g 120 4 ‘Z 120 4 P N 15
g 1001 € 100 - )
é 80 [4] ;:3 80 400 N
(5]
60 1 60 - [4) o ° 300
40 4 o (] © (6] 40 4 200 05
20 4 20 100
0 0 4 0 Elatit 0
0 20 40 60 80 100 120 140 0 0 pA o 20 100 150 140 ° s w1 = s wm s s mn
Retention time (min) Retention time (min)
Highest resolution
Protein mix (HiPrep Sephacryl + HiLoad Superdex) Running HiPrep Sephacryland Superdex Increase Protein mix (HiScale Superdex Increase)
1. Ferritin (M, 440 000) 4. Ovalbumin (M, 44 000) conditions  HilLoad Superdexpg  HiScale 1. Thyroglobulin (M, 669 000)
2. Aldolase (M, 158 000) 5. Carbonic anhydrase (M, 29 000) 2. Aldolase (M, 158 000)
Sample volume 0.5 mL 1.6 mL .
3. Conalbumin (M, 75 000) 6. Ribonuclease (M, 13 700) P 3. Ovalbumin (M, 44 000)
Flow rate 1 mL/min 2 mL/min 4. Ribonuclease (M, 13 700)

Cytiva
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Data files available for download: sample volume > 0.5 mL

Click on the document of interest

HiLoad™ Superdex™ columns

HiLoad 16/600 Superose™ 6 pg HiPrep™ Sephacryl™ columns

Superdex prep grade and HiLoad 16/600 Superose 6 Sephacryl High Resolution resins

prepacked HiLoad columns

SIZE EXCLUSION CHROMATOGRAPHY

o 5 .
chromatography resin (Fig 1) Itis composed of cross-inked
agarose and dextran. The steep selectivity of the dextran

the

50 cm/h. Three resin types are available in laboratory and larger
pack sizes: Superdex 30 prep grade, Superdex 75 prep grade.
and Superdex 200 prep grade. Their main features are:

+ Steep selectivity provides high resolution

+ High chemical stability

HiLoad™ columns offered in two different column sizes,
16and
The HiLoad 16/600 and 26/600 columns provide a number
of significant advantages for high resolution worl

+ Prepacked for convenience and reproducibility
+ High-resolution separation of biomolecules
* High chemical stability and easy scale-up.

Fig 1. Superdex size exclusion chromatography resins.

™

prep grade column

complexes by size exclusion chromatography (SEC) in sample

ights (M)
from ~ 5000 to 5 000 000 by size exclusion chromatography
(SEC). This very wide fractionation range also makes the

other macromolecules.

HiLoad 16/600 Superose 6 pg column offers:

large biomolecules for high protein purity

‘column lifetime and minimal carry-over
AKTA™ and

systems.

HiLoad 16/600 Superose & pg column is an empty XK column
that has been expertly packed and individually tested. The

Ag1.

HiPrep Sephacryl HR columns

SIZE EXCLUSION CHROMATOGRAPHY

Sephacryl™ High Resolution (HR) chromatography resins allow
fastand purification of prote
and other
(sEC)

industrial scale. phacryl HR

pac phacry! . S-200HR,
5300 HR, 5400 HR. and 5500 HR. Characteristics of the resins.
include:

« Purification over a wide molecular weight range

+ Highreproducibility due to high stability

* High recoveries

+ Well-suited to industriak-scale use

Al five Sephacryl HR resins are available in prepacked
o

o™ Sephacryl Each
is available in two different prepacked column sizes; 16/60
(120 mL) and 26/60 (320 mL). HiPrep Sephacryl HR SEC columns.

resins in a convenient, ready-to-use format.

Characteristics of the columns include:

g1

Characteristics of resins

The matrix of Sephacryl HR resins is a cross-

ked copolymer of

gives good rigidity and chemical stability. The narrow particle

. on o, for example, AKTA™ Tabie 1. ain charactristicsofSupercse  pep graceresin ein
r col::;n:‘:md __ + Convenient, easy-to-use, good i ution. The
makes Hiloa Motz Composkact different column sizes
for fast. hig! 3 particlesize d_* 30%10pm yerep!
Each column is expertly packed and individually tested. This 0. + Choice offive selectivities covering a wide molecular ‘and maximizes recovery.
. o Fractionstion range WM 5 10° 20 § x 10° (globular proteins] e ran
can be purified weight range
h h Exclusion it (v) <4710 (gobular protsin) . meiabiesn o
ot epment. nckiting sty : e and and ease of handiing make Sephacryl HR
laboratory scale. simple pump- KTA ‘operational® 3t012
e cal ith s i yste cleaning n-place (CIPP ore Sephacryl HR SEC resins fulfill process chromatography
requirements in terms of stabilty. scalabilty. and bulk availabiliy
or simple pump-based configurations. Fig. Resi h teristi Temperature .
esin characteristics rctoach
sizes: HiLoad 16/600 and HiLoad 26/600. operational “crode resing, they hnical and reg Y suppos
de. storage 4°Cto30°c production-scale operations.

DOWNLOAD

Cytiva

@) cytiva

and this is based on cross-linked agarose. The size and the
i nd

B —

distribution of

F
resin are shown in Table 1

DOWNLOAD

Erangn o i

¢) cytiva

DOWNLOAD

¢) cytiva
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Data files available for download: sample volume < 0.5 mL

Click on the document of interest

Superdex™ 30 Increase >> Superdex 75 Increase >> Superdex 200 Increase Superose™ 6 Increase >>

Superdex 30 Increase columns Superdex 75 Increase columns Superdex 200 Increase columns

SIZE EXCLUSION CHROMATOGRAPHY

Superdex™ 30 Increase prepacked columns (Fig 1) are designed
for high-resolution, small-scale purification and analysis of

small o
(M) from ~ 100 to 7000. These new generation size exclusion

in preparative and analytical purification.

Superdex 30 Increase columns provide:

e

410500 L) Ides and small

103006L
columnsfor

biomolecules
Higher resolution compared with Superdex Peptide for
improved purity and analysis results

the same resolution

blomolecties

Table 1. Characteristicsof Superdex 30 ncrease resn

(1 M NaOH), giving

Resin characteristics

Superdex 30 Increase resin is based on a high-flow agarose base

with narrow bead size distribution allows for high-resolution
separations. In addition,

Matix Composite of cross-Tnked agarose and dextran
Particlosize, d,, aum
M,~100t07000

operational 3w

cleaning-in-place (CIPY 1t0 14
Temperature

operational acrod0c

storage actosec

high recovery of biological materials. the

Superdex 30 Increase resin are shown in Table 1.

cytiva.com

@) cytiva

DOWNLOAD

SIZE EXCLUSION CHROMATOGRAPHY

Superdex™ 75 Increase prepacked columns are designed for

3000t
(s€0). Al

a

of sampls o
of SEC columns that replaces the well-known Superdex 75 columns.

Superdex 75 Increase columns offer.

A

Ig 1. Superdex 75 Incresse 321300, Superdex TS Increase SIS0 GL.

75.for higher
purity and improved analysis results

Reduced runtime compared with Superdex 75, for obtaining
results faster

1300 GL columns.

Selectivity of the resin

Superdex 75 Increase and the relatad Superdex 200 Increase.
pe

The

Resin characteristics

Superdex

(Fig 2). Compared with Superdex 200 Increase (recommended

, globular proteins).
Superdex 75 Increase gives improved separation in the lower

P

Inadd

Increase resin are shown in Table 1

Table 1. Characreristics o Superden 75 Increzse

Matric Composte of oross liked agarose and dextran

Fractionation range  M,3000to 70 000 (giobuar protei

Exclusion it ‘Approx. M, 100,000 glabular protsins)
Partciesize.d, S pm wet)

pH stability

operationalt 31z

{,5000000).

o Supertex T e

dearing in-place (CIPP 1t0 14

Gperating temparature 4°Cto 40°C.

Storage temperature  4-Ct30°C

I IR

1)
‘Eutonvoume

o e o b comdtoshara Gt
i ane<ha e o et bt ot gl et

Jrssrinig

cytiva.com

o Supardex 75 ncrease 107500 (sue), Superdex 200 ncreaze 10/300 greenl.

oFSuperose Slncresse s not coveedinthis dogram.

@) cytiva

DOWNLOAD

SIZE EXCLUSION CHROMATOGRAPHY

per prepacked columns (Fig
for.

25 well as for characterization and analysis of proteins with

i o
‘columns offer rapid separations with high resolution for a variety

Superdex 200 Increase columns offer:
+ Versatile use for both preparative and analytical purposes,
foralarge variety of proteins

Increased resolution compared with Superdex 200, for higher
purity and improved analysis resukts

FIg 1. Superder 200 ncresse 327300, 200 Incresse SI1SOGL.
101300 GL cobumns.

. o get
resuls fastar

Size exclusion chromatography

Unlike ion exchange or affinity chromatography, molecules do

permits high recovery of biological materials, The small

shownin Table 1.

Table 1. Characteristcs o Superdex 200 Incresse resin

Watix Composite of cross-linked agarose.
and dextran

lysis or storage.

v, P
W, 1000t 100000 (dextrans)

Without aitering the separation. Exciusion it W,1300 000 (globuiar proteins]
o Partce size ot Géum
monomer, oligomer, and agaregated forms of 3 target protein,  PH SIBITY Operational 310 12
. 99res e Cleaning-in-place (CIP)" 1 to 14
. . “Coare
Resin characteristics om0

pressurel

cytiva.com

- g whar e can b cprtad bt SenAcnthng i cton

e tncion

@) cytiva

DOWNLOAD

Superose 6 Increase columns

SIZE EXCLUSION CHROMATOGRAPHY

Super
rapid separation and analysis of proteins and other biomolecules.

ight (M, range for gl
5000 and 5 000 000. This very wide fractionation range of the

y "

molecular-weight distribution of unknown samples. This new

‘Superose 6 Increase columns offer:

* Increased resolution compared with Superose 6, for higher
purity and improved analysis results

pi

especially for large proteins and complexes.

Resin characteristics

nign-resolution SEC ofarge protein, protein compleses, ana membrane
proteins.

TaDie 1. Main cnaractaistios of Superose § increase resin

on 3 high-flow agarose base matrix with good pressure/fiow

Fractonation range ,5000 105 x 10" globular proteins)
;71000103 x 10° dertrans)

bead size.

‘Approx 4x 10 (globular proteins]

inTable 1

cytiva.com

B seabilty 3112 flong term]
110 14 shortterm)
4eCo40eC
Storage temperature. ésCiasoec
Matrix ‘Composits of ross-inked agarose.
Average bead sze s6um

@) cytiva

DOWNLOAD
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HiPrep Sephacryl SEC
columns



HiPrep Sephacryl columns deliver good resolution over a broad
fractionation range for routine SEC

* Five different fractionation ranges

e Two column dimensions »’ ’3%
e Sample volumes up to 5 mLand 13 mL .
Fractionation range 102 10° 104 10° 10¢ 107 108
Sephacryl S-100 HR ]
Sephacryl S-200 HR — R 4

: ' ' S
Sephacryl 5-300 HR — : 4

Sephacryl S-400 HR

Sephacryl S-500 HR

Good price/resolution compromise!

Cytiva 23



Sephacryl resins technical specifications

Matrix: Cross-linked copolymer of allyl dextran and N,N-Methylene bisacrylamide
Particle size, d5qy': ~ 50 ym

pH stability, operational® 3 to 11

pH stability, CIP3: 2 to 13

Sephacryl™ Sephacryl Sephacryl Sephacryl Sephacryl
Fractionation range/Resin S-100 HR S-200 HR S-300 HR S-400 HR S-500 HR
Fractionation range (M,) Globular proteins 1000 to 100 000 5000 to 250 000 10 000 to 1 500 000 20 000 to 8 000 000 No data
Fractionation range (M) Dextrans No data 1000 to 80 000 2000 to 400 000 10 000 to 2 000 000 40 000 to 20 000 000

TMedian particle size of the cumulative volume distribution.
2pH range where resin can be operated without significant change in function.
3pH range where resin can be subjected to cleaning-in-place (CIP) without significant change in function.

Cytiva
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Technical specifications — HiPrep prepacked columns

* Max. pressure over the packed bed during operation:
0.15 MPa, 1.5 bar, 22 psi

* Column hardware pressure limit:
0.5 MPa, 5 bar, 73 psi

Parameter HiPrep™ 16/60 HiPrep 26/60
Bed dimensions 16 mm x 600 mm 26 mm x 600 mm
Approximate bed volume 120 mL 320 mL
Recommended sample volume Upto5mL Upto 13 mL
Recommended operating flow rate 0.5 mL/min 1.3 mL/min
Max. operating flow rate 1.0 mL/min 2.7 mL/min

All different Sephacryl™ resins are available in both column sizes

Cytiva 25



Comparing separations on the different Sephacryl resins

Sephacryl™ S-100 HR

HiPrep 16/60 Sephacryl S-100 HR

03 BSA

196
Cytochrome C
A Cytidine

B-lactoglobulin

T
20 40 60 80 100

Sephacryl S-200 HR

HiPrep 16/60 Sephacryl S-200 HR

BSA

g 02 Cytochrome C
< 190G A Cytidine
B-lactoglobulin
01 1
T T T T T T

Sephacryl S-300 HR

HiPrep 16/60 Sephacryl S-300 HR

E
g 02
g Cytochrome € e

85A
< N
196 B-lactoglobulin
01
T T T Y T
60 80 100

T
20 40

(
|

Sample: Standard proteins
500 pL of a mixture comprising :
IgG (M, 160 000)
BSA (M, 67 000)
B-lactoglobulin (M, 35 000)
cytochrome C (M, 12 400)
cytidine (M, 240)

Buffer: 50 mM sodium phosphate, 150 mM NaCl, pH 7.0

Flow rate: 0.8 mL/min

Detection: Asgo

Sephacryl S-400 HR

HiPrep 16/60 Sephacryl S-400 HR
80
70
60
50 Mp 276 500
40

Mp 9890
Mp 58 (NoCl)

Refractive index mV.

o & S &

T T T T T T T T
0 20 40 60 80 100 120 140 Vol.(my)

Sample: Dextrans

1 mL of a mixture containing
Dextran > 1 x 107

Dextran 410 (M, 276 500)
Dextran 12 (M, 9890)

Sephacryl S-500 HR

HiPrep 16/60 Sephacryl S-500 HR

“0 Mp 43 500

Mp 105 x 10¢

Refractive index mV

Mp 58 (NaCl)

0 20 40 60 80 100 120 140 Vol.(mU)

Sample: Dextrans

1 mL of a mixture containing
Dextran > 1 x 107

Dextran DXT1185K (M, 1.05 x 10€)
Dextran 50 (M, 43 500)

Check chromatograms to see which resin best fits with your sample.

Cytiva

\ J
|
Buffer: 0.25 M NaCl
Flow rate: 0.5 mL/min
Detection: Refractive Index (RI)
26
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HiLoad SEC columns



HiLoad Superdex prep grade and Superose prep grade' SEC
columns deliver high resolution

* Four different fractionation ranges
* Two column dimensions
e Sample volumes up to 5 mLand 13 mL

Fractionation range 102 103 104 10° 106 107
Superdex™ 30 prep grade ossss———
Superdex 75 prep grade G

Superdex 200 prep grade

Superose™ 6 prep grade* D a
- /

TSuperose 6 prep grade is from Nov. 2018 available in prepacked format

For high resolution and high recovery needs

Cytiva



Superdex prep grade and Superose prep grade resins technical
specifications

Dextran

,./'/ ’\ Cross-linked agarose

* Matrix: Composite of cross-linked agarose and dextran (Superdex pg)
Composite of cross-linked agarose (Superose pg)

» Particle size, dgo,": ~ 34 um (Superdex pg); ~ 30 to 40 pm (Superose pg)

« pH stability, operational® 3 to 12
« pH stability, CIP3:1to 14

Superdex™ 30 Superdex 75 Superdex 200 Superose™ 6

Fractionation range/Resin prep grade prep grade prep grade prep grade

Fractionation range (M,) Globular proteins <1000 ~ 3000 to 70 000 ~ 10000 to 60 000 ~ 5000 to 5000 000

TMedian particle size of the cumulative volume distribution.
2pH range where resin can be operated without significant change in function.
3pH range where resin can be subjected to cleaning-in-place (CIP) without significant change in function.

Cytiva 29



Technical specifications — HiLoad prepacked columns

* Max pressure over the packed bed during operation:
0.3 MPa, 3 bar, 42 psi

* Column hardware pressure limit:
0.5 MPa, 5 bar, 73 psi

Parameter HiLoad™ 16/600' HiLoad 26/600
Bed dimensions 16 mm x 600 mm 26 mm x 600 mm
Approximate bed volume 120 mL 320 mL
Recommended sample volume Upto5mL Upto 13 mL
Recommended operating flow rate 1.0 mL/min 2.6 mL/min
Max. operating flow rate 1.7 mL/min 4.4 mL/min

T HiLoad columns are called XK when sold as empty columns. Superose™ 6 prep grade in XK 26/70 is available as a custom column from CDP with code no. 90100043.

Cytiva 30



HiLoad 16/600 Superose 6 pg column — what results to expect?

Small sample volume and low flow

Small sample volume and high flow

Large sample volume and low flow

N / 4
Sample volume: 5mL
0.8 mL/min

Flow rate:

S g ‘L\.\ B
Sample volume: 0.5 mL
1.6 mL/min

i 7\
Sample volume: 0.5 mL
0.8 mL/min

Flow rate:

Protein mix (same in all three runs):

1. Thyroglobulin (M, 669 000)
2. Ovalbumin (M, 44 000)
3. Ribonuclease (M, 13 700)

Cytiva

Flow rate:

General rule: small sample volume and low flow rate gives the best resolution

31
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Superdex Increase and
Superose Increase columns
for sample volumes < 0.5 mL



Superdex Increase and Superose Increase for highest resolution

* Four different fractionation ranges
* Three standard column dimensions + dimensions

on demand
 Sample volumes from 4 pL up to 0.5 mL

Fractionation range 102 108 104 108 108 107
Superdex™ 30 Increase *

Superdex 75 Increase [ )

Superdex 200 Increase ]

Superose™ 6 Increase ﬁ

For higest resolution and speed

Cytiva



Superdex Increase and Superose Increased resins technical
specifications

Va ‘\ Cross-linked agarose * Matrix: Composite of cross-linked agarose and dextran (Superdex Increase)
Dextran ' ~

Composite of cross-linked agarose (Superose Increase)
* Particle size, dgg,"': ~ 9 um
» pH stability, operational?: 3to 12
« pH stability, CIP3: 1to 14

Superdex™ 30 Superdex 75 Superdex 200 Superose™ 6

Fractionation range/Resin Increase Increase Increase Increase

Fractionation range (M,) Globular proteins ~ 100 to 7000 ~ 3000 to 70 000 ~ 10000 to 600 000 ~ 5000 to 5000 000

TMedian particle size of the cumulative volume distribution.
2pH range where resin can be operated without significant change in function.
3 pH range where resin can be subjected to cleaning-in-place (CIP) without significant change in function.
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Technical specifications — Superdex Increase and
Superose Increase standard columns

’ * Typical pressure over the packed bed during operation:
G 3 MPa, 50 bar, 435 psi (10/300 and 5/150)
. 2 MPa, 20 bar, 290 psi (3.2/300
// o *"/1 psi ( )
’5: = —= * Column hardware pressure limit:
¥ 5 MPa, 50 bar, 725 psi (10/300 and 3.2/300)

— 10 MPa, 100 bar, 1450 psi (5/150)

Parameter Tricorn™ 10/300 GL Tricorn 5/150 GL 3.2/300

Bed dimensions 10 mm x 300 mm 5mm x 150 mm 3.2 mm x 300 mm
Approximate bed volume 24 mL 3 mL 2.4 mL
Recommended sample volume 25to 500 pyL 4to 50 pL 4to 50 L
Recommended flow rate 0.8,0.75, or 0.5 mL/min’ 0.45 or 0.3 mL/min? 0.075 or 0.04 mL/min3
Max. operating flow rate 1.8, 1.6, 1.5, or 1.2 mL/min* 0.75 mL/min 0.15 mL/min

10.8 for Superdex™ 30 and 75 Increase, 0.75 for Superdex 200 Increase, 0.5 for Superose™ 6 Increase

20.45 for Superdex 75 and 200 Increase, 0.3 for Superose 6 Increase Download data files >>

80.075 for all Superdex Increase, 0.04 for Superose 6 Increase
41.8 for Superdex 200 Increase, 1.6 for Superdex 75 Increase, 1.5 for Superose 6 Increase, 1.2 for Superdex 30 Increase
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Superdex Increase and
Superose Increase columns for
larger volumes (0.5 to 8.5 mlL)



Superdex Increase and Superose Increase resins in
HiScale columns for larger sample volumes

/

If you like our new generation
Superdex™ Increase and
Superose™ Increase columns,
but need to purify larger volumes
of up to 8.5 mL, we can pack the
resin in HiScale™ columns.

We listened
to you!

Now available
on demand!

On-demand service'!. Contact your
Cytiva representative.

T Custom Designed Products offer this as nonstandard products. This means that delivery could be longer than catalog products and we do not provide Instruction for use for these columns.
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Technical specifications: HiScale prepacked columns

* Max pressure over the packed bed during operation:
2 MPa, 20 bar, 290 psi

* Column hardware pressure limit:
2 MPa, 20 bar, 290 psi

Parameter HiScale™ 16/40 HiScale 26/40
Bed dimensions 16 mm x 400 mm 26 mm x 400 mm
Approximate bed volume 80 mL 212 mL
Recommended sample volume Upto3.2mL Upto85mL
Max. operating flow rate ~ 2 mL/min® ~ 4 mL/min?

* Max pressure over the packed bed is limited by the pressure limit of the column hardware.
T This value could differ between different resins and resin lots. Max. operating flow rate for the indivual column is stated in the documentation included with each column.

Cytiva



High resolution is maintained when scaling up Superdex 200
Increase with different columns formats

Standard: 10/300 GL HiScale™ 16/40 HiScale 16/40 HiScale 26/40 HiScale 26/40

Sample: 0.5 mL Sample: 1.6 mL Sample: 3.2 mL Sample: 4.25 mL Sample: 8.5 mL

Flow rate: 0.75 mL/min Flow rate: 2 mL/min Flow rate: 2 mL/min Flow rate: 4 mL/min Flow rate: 4 mL/min

Run time: ~ 32 min Run time: ~ 40 min Run time: ~ 40 min Run time: ~ 53 min Run time: ~ 53 min
Thyro. NA Thyro. NA Thyro. NA Thyro. NA Thyro. NA
Aldo. 2.25 Aldo. 2.64 Aldo. 1.87 Aldo. 2.71 Aldo. 1.97
Ovalb. 1.55 Ovalb. 1.95 Ovalb. 1.08 Ovalb. 2.01 Ovalb. 1.17
Rnase 2.17 Rnase 2.79 Rnase 1.47 Rnase 2.81 Rnase 1.62

Sample: Thyroglobulin, aldolase, ovalbumin, and ribonuclease A in PBS buffer, pH 7.4
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Antibody purification with Superdex 200 Increase in different
columns with maintained high resolution

Standard: 10/300 GL HiScale™ 16/40 HiScale 26/40
Sample: 0.5 mL IgG (2 mg/mL) Sample: 1.6 mL IgG (2 mg/mL) Sample: 4.25 mL IgG (2 mg/mL)
mAU mAU
100
1000
000
900 200 1000
800 800
700 0 800
600 600
s00) 500’ &0}
400 400
0: 10 20 30 40 - 50 60 70 80 mi 07 20 40 60 80 100 120 140 160 180 200 220 mi
Flow rate: 0.75 mL/min Flow rate: 2 mL/min Flow rate: 4 mL/min

Sample: IgG 2 mg/mL in PBS-buffer, pH 7.4

Cytiva
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Tips for successful size
exclusion chromatography



Protect the packed bed in the column — decrease flow rate when
working in cold room or with viscous liquids

Low temperature increases High viscosity increases Recommendation
pressure pressure

5 Pressure (MPa) — When working with

* viscous liquids
e or at low temperature

Our recommendation is to lower the flow rate
to avoid damaging the packed bed in the column.

Pressure (Mpa)
N
(8,]

0 0,5 1 13 15 1,8
Flow rate (ml/min)

Pressure over the column at different flow rate and Pressure over the column when increasing the amount
temperature on Superdex™ 200 Increase 10/300 GL of ethanol (viscosity increases up to ~ 50% ethanol) on
column in water Superdex 200 Increase 5/150 GL column
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Save your column by cleaning with NaOH every 10 to 20 SEC cycles

What to do?

Sodium hydroxide is a very
efficient cleaning solution.

See chromatograms to the
right for example of a column
that could be refreshed.

Learn more >>

Cytiva

Fresh column

200

Azgo (MAU)
o
S

—_
o
o

10 12 14 16 18 20 Vol. (mL)

Superose™ 6 Increase 10/300 GL

Dirty column

200

/
=

50

Azgo (MAU)
o
S

0

10 12 14 16 18 20  Vol.(mL)

Column used for a very long
time without cleaning

* Resolution gradually decreases
* A gap was formed resulting in this
very poor resolution

Refreshed column

200

100 \

50

Azgo (MAU)
o
o

10 12 14 16 18 20 Vol. (mL)

The column performance could
be restored

after adjusting the adapter and NaOH
cleaning.
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Tips for taking care of your precious SEC columns

More on cytiva.com/ProteinResearch

Tips for maximizing your SEC Inspect your column to ensure
column lifetime you get it right

Tips and_hivhﬁor pro:cwem;cting Have you ever had to deal with

your SEC column investment bubbles in the resin bed of
your chromatography column?

Or even a gap between the
resin bed and the adapter?

READ MORE

READ MORE

Cytiva

Prevent SEC columns drying out

o CJA‘.\

How to connect storage device
to your SEC column to protect
your column during storage

WITH AN AKTA™
WITH A SYRINGE SYSTEM

Excluding air from the column

=

Tutorial showing how to
connect SEC column
drop-to-drop to AKTA systems

WATCH NOW
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Summary



Adding a SEC polishing step will improve your proteins’ purity

Cytiva

SEC gives highly size
homogeneous samples.

Cytiva offers a variety of SEC
resins and column formats to
meet your recovery, speed, and
purity needs.

It is critical to regularly maintain
your SEC column to ensure high
performance.
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Useful tools to ensure
successful SEC runs



Cytiva expertise made available for you at

cytiva.com/SEC

Principles and methods
Cytiva Handbook >>

Help for column selection
Interactive selector >>

Principles and methods

Size Exclusion
Chromatography

) cytiva

. iR
IR

acy
@ ¥ %
& =

‘ati®

Cytiva

€000 SFR T 15:43 [_1]

Reset Other purification t... Home

Prepacked column v
Ll 111 44/

Intermediate purification

Anion exchanger

Which amount of protein are yo... v

Which amount of protein are you f:
working with?

<200 mg

> 200 mg

4 items >

Ordering information
Cytiva online shop >>

#i - e

nnnnn
nnnnnnnnnnnnnn
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http://www.gelifesciences.com/SEC

Ordering information

Columns with SEC "Increase” resins HiLoad™ columns HiPrep™ columns
28990944 Superdex™ 200 Increase 10/300 GL 28989335 HiLoad 16/600 Superdex 200 pg 17116501 HiPrep 16/60 Sephacryl™ S-100 HR
29148721 Superdex 75 Increase 10/300 GL 28989333 L DG S 75 17116601 HiPrep 16/60 Sephacryl S-200 HR
29219757 Superdex 30 Increase 10/300 GL 28989331 HiLoad 16/600 Superdex 30 pg 17116701 HiPrep 16/60 Sephacryl S-300 HR
29091596 Superose™ 6 Increase 10/300 GL 29323952 HiLoad 16/600 Superose 6 pg’ 28935604 HiPrep 16/60 Sephacryl S-400 HR
29321903* Superose 6 Increase HiScale™ 16/40 28989336 HiLoad 26/600 Superdex 200 pg 28935606 HiPrep 16/60 Sephacryl S-500 HR
29321904* Superose 6 Increase HiScale 26/40 28989334 HilLoad 26/600 Superdex 75 pq 17119401 HiPrep 26/60 Sephacryl S-100 HR
29321905* Superdex 200 Increase HiScale 16/40 28989332 HiLoad 26/600 Superdex 30 pq 17119501 HiPrep 26/60 Sephacryl S-200 HR
29321906* Superdex 200 Increase HiScale 26/40 17119601 HiPrep 26/60 Sephacryl S-300 HR
29321907* Superdex 75 Increase HiScale 16/40 28935605 HiPrep 26/60 Sephacryl S-400 HR
29321908* Superdex 75 Increase HiScale 26/40 28935607 HiPrep 26/60 Sephacryl S-500 HR

TNew prepacked column, launched Nov. 2018
* These products are available on-demand. Contact your Cytiva representative
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https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superdex-200-increase-small-scale-size-exclusion-chromatography-columns-p-06190
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superdex-75-increase-p-06188
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superdex-30-increase-p-09431
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superose-6-increase-small-scale-size-exclusion-chromatography-columns-p-05803
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiload-superdex-200-pg-preparative-size-exclusion-chromatography-columns-p-06283
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiload-superdex-75-pg-preparative-size-exclusion-chromatography-columns-p-05800
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superdex-30-prep-grade-(pg)-in-hiload-column-p-06189
https://www.cytivalifesciences.com/shop/chromatography/prepacked-columns/size-exclusion/hiload-16-600-superose-6-pg-preparative-sec-column-p-10319
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiload-superdex-200-pg-preparative-size-exclusion-chromatography-columns-p-06283
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiload-superdex-75-pg-preparative-size-exclusion-chromatography-columns-p-05800
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/superdex-30-prep-grade-(pg)-in-hiload-column-p-06189
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-100-hr-p-05799
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-200-hr-preparative-size-exclusion-chromatography-columns-p-05900
https://www.cytivalifesciences.com/en/ie/shop/chromatography/resins/size-exclusion/sephacryl-s-300-hr-sec-resin-in-hiprep-columns-p-06272
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-400-hr-p-05901
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-500-hr-p-05906
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-100-hr-p-05799
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-200-hr-preparative-size-exclusion-chromatography-columns-p-05900
https://www.cytivalifesciences.com/en/ie/shop/chromatography/resins/size-exclusion/sephacryl-s-300-hr-sec-resin-in-hiprep-columns-p-06272
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-400-hr-p-05901
https://www.cytivalifesciences.com/en/ie/shop/chromatography/prepacked-columns/size-exclusion/hiprep-sephacryl-s-500-hr-p-05906
https://www.cytivalifesciences.com/support/contact-us
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Appendix 1 — Column
selection



We help you to select the right SEC column!

What molecule do you need to purify?
Click on your choice.

Antibodies
or

Recombinant
tagged

Peptides or

other small
biomolecules >>

similar
>>

proteins
>>

Smaller
molecules

Cytiva

Macro-molecules,
viruses, protein

complexes
>>

Larger molecules
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SEC columns for peptides or other small biomolecules

For more information, click on the column of your interest

HiScale™ columns' packed with
Superdex™ 30 Increase
M, 100 to 7000 ( max. 8.5 mL)

Highest
resolution

Peptides and High HiLoad™ Superdex 30 pg - ‘ L

other small resolution M, < 10 000 (max. 13 mL)
biomolecules

Superdex 30 Increase
M, 100 to 7000

1These columns are produced on-demand.
Contact your Cytiva representative
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SEC columns for recombinant tagged proteins

For more information, click on the column of your interest

Recombinant
tagged proteins

TThese columns are produced on-demand.
Contact your Cytiva representative

Cytiva

Sample
volume
>0.5mL

Sample
volume

<0.5mL

Highest
resolution

High
resolution

HiScale™ columns' packed with
Superdex™ 75 Increase
M, 3000 to 70 000 (max. 8.5 mL)

HiLoad™ Superdex 75 pg
M, 3 000 to 70 000 (max. 13 mL)

HiPrep™ Sephacryl ™ S-100 HR
M, 5000 to 250 000 (max. 13 mL)

HiPrep Sephacryl S-200 HR
M, 1000 to 100 000 (max. 13 mL)

Superdex 75 Increase
M. 3000 to 70 000



https://www.cytivalifesciences.com/support/contact-us

SEC columns for monoclonal antibodies or other antibodies

For more information, click on the column of your interest

Antibodies and

similar

Highest
resolution

Sample
volume
>0.5mL

High
resolution

Sample

1These columns are produced on-demand.
Contact your Cytiva representative

Cytiva

HiScale™ columns' packed’ with
Superdex™ 200 Increase
M, 10 000 to 600 000 (max. 8.5 mL)

HiLoad™ Superdex 200 pg
M, 10 000 to 600 000 (max. 13 mL)

HiPrep™ Sephacryl™ S-300 HR
M, 10 000 to 1 500 000 (max. 13 mL)

volume
<0.5mL

Superdex 200 Increase
M, 10 000 to 600 000

-


https://www.cytivalifesciences.com/support/contact-us

Macromolecules, viruses, large proteins, and protein complexes

For more information, click on the column of your interest

Sample
volume

>0.5mL
Macromolecules,

viruses, protein
complexes

Sample
volume
<0.5mL

TThese columns are produced on-demand.
Contact your Cytiva representative

Cytiva

Highest

resolution

HiScale™ columns'
packed with Superose™ 6 Increase
M, 5000 to 5 000 000 (max. 8.5 mL)

High
resolution

HiLoad™ 16/600 Superose 6 pg
M. 5000 to 5 000 000 (max. 5 mL)

HiPrep™ Sephacryl™ S-400 HR
M, 20 000 to 8 000 000 (max. 13 mL)

HiPrep Sephacryl S-500 HR
M, 40 000 to 20 000 000 (dextrans) (max. 13 mL)

Superose 6 Increase
M, 5000 to 5 000 000



https://www.cytivalifesciences.com/support/contact-us
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Appendix 2 — Application
examples




Screening for optimal sample load of virus-like particles on
HiPrep 16/60 Sephacryl S-500 HR column

Purpose of the study

Virus-like particles (VLP)s are used as
vaccines.

To increase productivity, it is important to
determine the maximum amount of feed
per milliliter of chromatography resin that
can be loaded to give an acceptable level
of purification.

The effect of increased sample load
was evaluated using HiPrep™ 16/60
Sephacryl™ S-500 HR column.

Resolution decreased with increased
sample volume as expected. Product
purity was analyzed by SDS-PAGE.

Cytiva

Sample load on SEC column

(A) mAU Sample load

— 3.6mL(3%]

6.0 mL (5%
— 8.4mL(7%]
400 4 = 108 mL(9%)

500 4

300 A

200 4

100 A

100 Vol. {mL)

(A) Purification of a virus-like particle (VLP) by SEC using
HiPrep 16/60 Sephacryl S-500 HR. Various sample volumes,
previously purified on a Capto™ Q column, were loaded on
the column.

(B) Enlargement of peaks presented in (A).

Purity check (SDS-PAGE)

M(
250000
150000 = s
100000 = ww
75000 4
--—.
50000 | -
37000 | Lanes
1. Molecular weight markers
25000 . — - 2. Eluted pool, 3% sample load
20000 . 3. Eluted pool, 5% sample load
4. Eluted pool, 7% sample load
15000 S 5. Eluted pool, 9% sample load
10000 |- 6. Start material
1 2 3 &4 5 6

SDS-PAGE analysis (reducing conditions, 4% to 12%
polyacrylamide gel, Coomassie stained) of eluted pools where the
arrows indicate surface proteins of the VLP (M, 69 000, 54 000,
and 27 000).
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Purification of insulin using HiPrep 26/60 Sephacryl S-100 HR

Background

Insulin consists of two chains (A and B) held together
by -S-S bonds.

When these links have been broken, the two chains can,
despite small differences in molecular weight, be
separated by SEC.

Cytiva

Purification of insulin
Column: HiPrep 26/60 Sephacryl S-100 HR
Sample: 1 mL of a mixture comprising bovine
Ason insulin chain A (M, 2532) and chain B
adlll (M, 3496), 0.5 mg/mL of each
Buffer: 50 mM sodium phosphate, 150 mM
NaCl, pH 7.0
0.03 4 Flowrate: 2.0 mL/min
Chain B
0.02 4
Chain A
0.01 4
0.00 _.___—__—-—j

I Y R R I I

0 40 80 120 160 200 240 Vol. (mL)
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Purification of a tagged protein using HiLoad Superdex 200 pg
column as polishing step

1. Capture: AC

Aggy MAU
2500 ‘

2000
1500 4

1000

oL |

0 20 4 60 8 100

Volume (ml)

Column: MBPTrap™ HP 5 mL
Sample: 15 mL of MBP-MCAD in E. coli lysate,
M, ~ 85 500

Cytiva

2. Polishing: SEC

Ao MAU -
300
200

100

Column: HiLoad™ 16/600 Superdex™ 200 pg
Sample: 2 mL eluted fraction from AC

Volyurne (]

Purity check (SDS-PAGE)

170000
130000

95000

72000

56 000

43 000

34000

SEC eluent

26000 .

17 000
11000

1 2 3 4 5 6 7 8 9 10 11 12
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Purification of an untagged protein using HiLoad Superdex 75 pg
column as polishing step

1. Capture: IEX

Azgo
(mAU) mS/cm
p—
3000 r ; - 80
, - 60
2000
' - 40
1000 } .\
\ - 20
0 - 0
0 200 Volume (ml)

Column: HiPrep™ Q XL 16/10

Sample: 40 mL of clarified E. coli
extract with DAOCS

Cytiva

2. Intermediate
purification: HIC

280 | |
(mAU)
400

-
300

ZOO—‘

- \
[\
[
[ A
“. \M
\ \J
0 T T T T s
200

100
Volume (ml)

Column: SOURCE™ 15IS0, packed

in HR column 16/10

Sample: 40 mL of DAOCS pool from IEX

3. Polishing: SEC

A280
(mAU)

1000 —
800
600 —
400 —
200

0

0

T
20

T T T T
40 60 80 100

Column: HiLoad™ 16/600

Superdex™ 75 pg

Sample: 3 mL of concentrated

DAOCS pool from HIC

Volume (ml)

Purity check
(SDS-PAGE)

M, %’b@Q\Q}
o = 2
45000 ! -
30000 e

—
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Improved purity of a his-tagged protein using
Superdex 75 Increase 10/300 GL column

Purpose Purification

A sample of a purified his-tagged protein ®)
that had oligomerized during storage

and freeze-thawing was run on
Superdex™ 75 Increase 10/300 GL column
to remove aggregates.

1 SEC analysis
of pool

Azaorm MAU)

BREHEEBRERI A
I T Y N T B

w B &
T

(A)

. o T T T T T T T T
1200 Preparative 06 08 10 l.zwwlr;:lml])-s 18 20 22

SEC

1000 —
Superdex 75 Increase 10/300 GL for preparative SEC (A)
Superdex 75 Increase 5/150 GL for analysis (B)

Concentrated, partially purified histidine-tagged protein (A)
Samples of SEC fractions and from pooled peaks (B)

500 pL (A)
25pL(B)

PBS

0.2 mL/min (A)
0.45 mL/min (B)

Columns:

@

o

o
1

Samples:

Azgonm (MAU)
o
o
o
1

Sample volumes:
400

Buffer:
Flow rates:

200

| jul el oo
AKTA pure 25 with 2 mm UV cell to extend the linear 5 6 7 & 9 1 1 122 13 14

System: '

absorbance range Volume (mU]

The final pool (fractions marked with red bar), with target
protein, contained approximately 5 mg of target protein.

Cytiva

Purity check

123 4 56 7

Mr
225000 - -
97000 = ™ = oo
66000 = -
50000 -n -
35000 = &
25000 q e
20000 »
14000 48 -
10000 o b4

Lanes
land 7.
2andé.

Molecularweight marker
Blanks

Pool of first peak (discarded) of
the preparative SEC (fractions
3to 12, diluted 1:5)

Pool of the second peak of
the preparative SEC (fractions
13 to 18, diluted 1:5)

Start material (diluted 1:10)

Analysis of pool of both peaks from the preparative SEC

purification.

SDS-PAGE separation of fluorescent prestained samples on an

8% to 18% gel.
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Thank you
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