Sepax Technologies, Inc.

Sepax Technologies, Inc. develops and
manufactures products in the area of chemical and
biological separations, bio-surfaces and proteomics.
Sepax product portfolio includes 1) liquid
chromatography columns and media, 2) SPE and
Flash chromatography columns and tubes, 3) bulk
resin for preparative separation and process
chromatography, and 4) natural product and Chinese
traditional medicine separation and purification.

A leader in Biological Separations

Sepax develops and manufactures wide range of
biological separation products using both silica and
polymeric resins as the support. The selection of
particle size is from 1 pm to 100 pm and pore size
from non-porous to 2000 A. Unique and proprietary
resin synthesis and surface technologies have been
developed for solving the separation challenges in
biological area.
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ProteomiX lon-exchange Phases

General Description

Proteomix ion-exchange columns are specially designed for
high resolution, high efficiency and high recovery
separations of proteins, oligonucleotides, carbohydrates,
and peptides. The packing support is composed of non-
porous, rigid, spherical, highly cross-linked poly (styrene
divinylbenzene) (PS/DVB) beads. The non-porous resins
have particle sizes of 1.7, 3, 5 and 10 nm. The PS/DVB
resin surface is grafted with a highly hydrophilic, neutral
polymer layer with the thickness in the range of a
nanometer. The hydrophobic PS/DVB resin surface is totally
covered by such a hydrophilic coating that eliminates non-
specific bindings with biological analytes, leading to high
efficiency and high recovery separations for bio-molecules.
On the top of the hydrophilic layer, a layer of ion-exchange
functional groups is attached via chemical bonding. A
proprietary chemistry was developed to synthesize a
densely packed, uniform ion-exchange layer.

Chemical Structure of Proteomix Resins

The chemical structure of Proteomix ion-exchange phases
is composed of a rigid PS/DVB core, a densely packed,
nanometer thick, hydrophilic coating, and a uniform ion-
exchange layer, as shown in Figure 1.
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Figure 1. Schematic illustration of the chemical structure of
Proteomixion-exchange phases.

Hydrophilic Layer

Proteomix lonExchange Phases

As shown in Figure 2, Proteomix ion-exchange phases
include SCX, WCX, SAX, and WAX, which are strong cation
exchanger with sulfonate functional groups, weak cation
exchanger with carboxylate functional groups, strong anion
exchanger with quaternary ammonium functional groups,
weak anion exchanger with tertiary amine functional groups,
respectively. All ion-exchange functional groups are
chemically bonded to the top of the hydrophilic coating.

Figure 2. Chemical ompositions of Proteomix SCX, @K, SAX,
and WAX phases.

Highlights of Proteomix NonPorous lon
exchange Resins

1 Combined high capacity and high separation efficiency in
one material

1 Particle size selection of 1.7, 3, 5 and 10 nm

9 Mono-dispersed particles

1 Tolerate high pressure operation: 4,000, 6,000, 8,000 and
12,000 psi for 10, 5, 3 and 1.7 mm resins, respectively

1 Wide pH range: 2-12

1 High resolving power for slightly differed structures of
biological species

1 1.7 and 3 mm particles are best suitable for whole protein
separation in proteome studies

1 Suitable for separations of peptides, carbohydrates and
glycans, proteins, polynucleotides, cell lysates and multi-
dimensional separations
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Non-Porous Proteomix lorexchargers
I Technology Advancements

High Capacity ofProteomix NorrPorous Resins

It is well known that the non-porous resin maximizes the
mass transfer and minimizes the lateral diffusion, resulting
in high speed and high efficiency separations. However, due
to the low surface area, the separation capacity is low. The
low capacity issue creates a great challenge to the non-
porous resins for many applications. The Proteomix non-
porous ion-exchange resins developed by Sepax proprietary
technologies have a breakthrough on the improvement of
their capacities. This new technology enables the capacity
of the non-porous resins increased to the level comparable
to that of the porous resins. The dynamic binding capacity
data are listed in the technical specifications.

High binding capacity leads to high sample loading without
deterioration of the separation efficiency and the resolution.
Figure 3 shows the elution of cytochrome C with the loading
up to 200 ng for a 1.7 mm Proteomix SCX non-porous
column without any deterioration of the separation.

Figure 3. Elution profiles of cytochrome C at various loadings.
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Column: Proteomix SCX-NP1.7 (1.7 mm, 4.6x50 mm)
Mobile Phase: A, 20 mM phosphate buffer, pH 6.0;
B, A+1.0 M NaCl

Gradient: 0-70%B (21 min)

Flow Rate: 0.35 mL/min

Detection: 280 nm

Temperature: 25°C

Sample: Cytochrome C (20 mg/mL)

High Separation Efficiency, Resolution and Selectivity

Proteomix SCX-NP, WCX-NP, SAX-NP, and WAX-NP
resins have three unique features. First, their nanometer
thick hydrophilic layer completely eliminates the non-specific
interactions with the biological analytes. Second, non-
porous beads minimize the biological analytes’ lateral

diffusion and suppress their diffusion into the
chromatographic bed. Third, a uniform layer of ion-
exchange functional groups synthesized by Sepax’s
proprietary technology greatly improves their ion-exchange
capacities. Such innovatively designed Proteomix SCX-NP,
WCX-NP, SAX-NP, and WAX-NP phases result in the
highest efficiency separations for proteins, oligonucleotides,
carbohydrates, and peptides. Figure 4 is a typical test
chromatogram for separation of three proteins: ribonuclease
A, cytochrome C, and lysozyme by a 4.6 x 50 mm,
Proteomix SCX-NP column (3 ym). The efficiency of
lysozyme reaches 100,000 plates with a 5 cm long column.
Such a high efficiency separation is unprecedented.

Figure 4. Separation of a protein mixture by a Proteomix SCX-NP
column.

o
~
™
mAU © 0
d [Te}
1 o
100] -
80 | " 3
N~
N
60 N~

40
20 4
o ln M
N N L RN RN RN R

2 4 6 8 10 12 14

min
Column: Proteomix SCX-NP3 (3 mm, 4.6x50 mm)
Mobile phase: A, 10 mM phosphate, pH 6.0
B, A+ 1.0 M NaCl
Gradient: 0-70%B in 15 min
Flow rate: 0.5 mL/min
Sample: 1) Cytochrome C, 2) Ribonuclese A,
3) Lysozyme
Injection: 5 L (1 mg/mL for each protein)
Temperature: 25 °C
Detection: UV 280 nm

The uniqueness of non-porous Proteomix SCX, WCX, SAX,
and WAX phases offers highest resolution and selectivity for
protein separations. Figure 5 shows an elution profile of
lysozyme by a Proteomix SCX-NP3 phase (3 nm). Six
peaks are well resolved with a short column (4.6 x 50 mm).
Such a high selectivity and resolving power is unmatched
with any other SCX phases.
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Figure 5.The elution profile of lysozyme from its multiple Charge Dependent Separation
impurities by a Proteomix SGXP column (3rm, 4.6 x 50 mm).
The separation conditions are the same as thoseunefeg
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Figure 6 is a typical test chromatogram for a 5 nm,
Proteomix SAX-NP column for separation of a mixture of
ovalbumin and BSA. High resolution and high selectivity of
Proteomix SAX- |
Column: - mm, 4.6x50 mm)
g’lrad‘em:. 8'5 i Column: Proteomix SCX-NP3 (3 mm, 4.6x50 mm)
S ow lra.te. - mb/min A, 10 mM phosphate, pH 6.0
ampie: B, A + 1.0 M NaCl
L Gradient: 0-
e :n Flow rate: 0.5 mL/min
. 25°C Injection: 5 L (1 mg/mL for each protein)
Detection: 25°C

Detection: UV 280 nm
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