
Many high-value proteins, particularly therapeutic biologics, often lack commercially available affinity medium due to 
nonspecific binding sites or the inability to tag fusion proteins. When standard medium are ineffective or yield low purifi-
cation efficiency, activation medium can be considered.

The first step involves preparing antibodies or heavy chain variable regions (single-domain antibodies) against the target 
protein. These materials, typically used as excipients, face relatively relaxed regulatory requirements. After the process 
development and optimization, load determination, stability verification, and resin life verification, they can be 
approved for commercial production.

Fc-tagged protein drugs get approved by FDA

Biological reorganization of herpes zoster vaccine, use of Protein SupAt Beads for purification
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Recombinant proteins are highly important biological products, especially in the production of hormones and 
cytokines, disease prevention and control, and basic research. Depending on actual needs, recombinant proteins can 
be classified into two types: labeled and unlabeled. Consequently, their purification processes differ significantly.

Generally, the purification process for non-tagged proteins is diverse. Therefore, ion exchange chromatography (IEX) 
and hydrophobic interaction chromatography (HIC) are commonly used resins. If these resins do not meet the require-
ments, reversed phase chromatography can be further considered.

Tags in recombinant proteins are very common as they not only increase purification efficiency but also improve expres-
sion and solubility, addressing many questions associated with challenging proteins. There are various types of fusion 
protein tags, including GST-tag, Flag-tag, RFP/GFP-tag, MBP-tag, Biotin-tag, Strep-tag, and His-tag, with His-tag and 
GST-tag being the most frequently used.

Ni Smart Beads 6FF exhibit a strong binding affinity for Ni2+, enabling efficient purification of target proteins even in the 
presence of specific concentrations of EDTA and DTT without the need for buffer exchange or concentration steps. They 
can be directly used to capture and purify His-tagged proteins from the supernatant of eukaryotic cell cultures.

His-tag：
The His-tag consists of 3-10 consecutive histidine residues, with the 6×His-tag being the most widely used. It can form 
stable coordination bonds with metal ions such as Ni2+and Co2+, allowing impurities to flow through or be eluted with 
other buffers, thus purifying the target protein.

The His-tag has several characteristics: simple ligand, high capacity, mild separation conditions, versatility, and little 
impact on protein structure/activity. In most cases, tag removal is unnecessary, making it a powerful tool for recombi-
nant protein purification. It can purify histidine-tagged proteins from various expression sources.

Commonly used His-tag resins include Ni IDA Beads 6FF, Ni NTA Beads 6FF, and Ni Smart Beads 6FF. Purification can be 
performed under conventional or denaturing conditions.

GST-tag：
Glutathione S-transferase (GST) is a macromolecular protein with a molecular mass of approximately 26 kDa. The 
specific binding of glutathione (GSH) to GST can be leveraged to produce affinity resin by coupling GSH’s SH-groups 
to agarose and other materials.

GST-tagged proteins exhibit specific complementary binding to the glutathione ligand, and the target protein can be 
eluted by adding reduced glutathione to the buffer. During the binding process, impurities are removed by 
flow-through or elution with the buffer to achieve separation. 

If the GST tag needs to be removed after purification, enzyme digestion or on-column cleavage can be employed.

Fc-tag：
The Fc-tag, derived from the constant fragment (Fc domain) of an IgG antibody, is a novel affinity tag that enhances 
the detection, purification, and localization of proteins. It also positively impacts protein yield, solubility, stability, 
folding, and activity. The Fc-tag is widely used in drug discovery, drug delivery, vaccine design, and research on recep-
tor-ligand interactions.

In general, the Fc-tag has the following advantages for fusion proteins:
1. Dimerization and multimerization;
2. Improved flexibility;
3. Increase the serum half-life;
4. Improve the stability and solubility of recombinant proteins;
5. Increase expression or secretion of recombinant proteins;
6. Easy detection of Fc-tagged recombinant proteins;
7. Strong specificity for affinity chromatography with protein A or G;
8. Activation and inhibition of signal transduction;
9. Activation or inhibition of cytokine secretion.

Non-tagged recombinant proteins are usually expressed in E. coli, yeast, mammalian cells, insect cells, and plant 
cells. Before the purification process, it is necessary to confirm the titers, location, and structure of the target protein. 
According to the specific situation, appropriate treatment methods are selected to enhance the efficiency and recov-
ery rate of the target product.

Taking insulin purification as an example, in the E. coli expression system, recombinant insulin exists in the form of 
inclusion bodies, thus requiring collection after homogenization. After denaturation, renaturation, ion exchange, 
enzyme digestion, and ultrafiltration, crude insulin can be obtainezd. Drug substances can be obtained after 1-2 steps 
of reverse phase chromatography (Fig. 2) (Some insulin types may also require side chain modification and additional 
purification steps).

Limited by factors such as cost control, experimental conditions, and culture medium sources, various methods have 
been developed to extract high-purity proteins. For example, in the case of human interferon, there are at least three 
process routes: natural soluble, natural inclusions, and tagged inclusions (Fig.2).

The soluble expressed product is more active but contains more impurities, making crude purification relatively 
difficult. For inclusion bodies, most host cell proteins (HCP) and host cell debris (HCD) can be removed during the 
pretreatment stage. However, this process is not factory-friendly, particularly during the unfolding and refolding 
phases, which are characterized by large volumes and lower yields. Considering the misfolding issues, additional 
purification steps may be necessary.
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Schematic representation of the structure of Ni IDA,Ni NTA and Ni Smart

There are significant differences in the purification methods of recombinant human interferon rhINFa-2b under culture conditions 
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 Chemical stability of Ni Smart Beads and Ni Smart Beads 6FF 

0.01 M HCI,0.01 M NaOH
10 mM EDTA, 1 M NaOH, 5 mM DTT, 5 mM TCEP,20 mM Mercaptoethanol, 6M Guanidine

500mM imidazole,100mM EDTA
30% Isopropanol

One week
24 hours
2 hours
20 min

Reagent Tested  time

SDS-PAGE analysis of purification of GST fusion protein

Name：Glutathione Beads 

Sample：GST tag fusion protein

BindingBuffer：140mM Nacl,2.7mM KCl，

10mM Na2HPO4,1.8mM KH2PO4，pH7.4

Elution buffer：50mM Tris-HCl,

10mM reductive Glutathione, pH8.0
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