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Abstract 

In order to obtain the porcine recombinant visfatin protein with high expression and low 

endotoxin content, the current study aims to express and verify the biological activity of the 

purified porcine recombinant visfatin protein. Firstly, four different expression strains were 

successfully constructed. Then they were simultaneously induced at 37℃ for 4 hours and 16℃ 

for 16 hours. The results showed that Visfatin-pET28a-Transetta was the best strain with high 

protein expression and purity at 16℃ induction for 16 hours. After that, endotoxin was reduced 

from the recombinant visfatin until the residual endotoxin was less than  one endotoxin units per 

milliliter (EU/mL). Finally, the purified porcine recombinant visfatin protein was incubated with 

RAW264.7 cells. The results of cell counting kit-8 (CCK-8) showed the survival rate of the cells 

first increased and then decreased with the increase in visfatin concentration. When the 

concentration of visfatin was 700ng/mL, the survival rate of the cells was the highest. Thereafter, 

control (PBS), Visfatin and Visfatin+PolymyxinB (Ploy.B) groups were incubated with the 

RAW264.7 cells for 6 hours. Real-time quantitative polymerase chain reaction (RT-qPCR) and 

Enzyme Linked Immuno-Sorbent Assay (ELISA) results showed that, as compared to the control 

group, the expressions of interleukin (IL)-1β, tumor necrosis factor (TNF)-α and monocyte 

chemoattractant protein (MCP)-1 in Visfatin group were significantly increased (P<0.05). 

However, there was no significant difference between the Visfatin and Visfatin+Poly.B groups, 

indicating that porcine recombinant visfatin protein promoted the inflammatory activity of 

RAW264.7 cells while the residual endotoxin did not play a role, suggesting biological activity 

of porcine recombinant visfatin protein. 

Keywords: recombinant visfatin, prokaryotic expression, endotoxin, biological activity 
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Visfatin, a new adipocytokine, is also known as nicotinamide mononucleotide 

adenylyltransferase (NAMPT) or pre-B-cell colony-enhancing factor (PBEF) [1]. It is highly 

expressed in visceral adipose tissue [2], involved in DNA replication, apoptosis, repair and 

growth in different kind of cells [3]. Visfatin is a visceral fat cytokine that exerts similar effects 

to that of insulin [4]. As an adipocytokine, visfatin affects the immune function and 

inflammatory reaction [5]. Furthermore, visfatin plays an important role in insulin resistance [6], 

appetite promotion [7] and cancer [8]. These accumulating scientific reports emphasize the 

important role of visfatin in biological processes. 

The structure of visfatin protein lacks typical signal peptide sequence [9]. Due to the existence of 

alternative splicing, visfatin encodes transcription products of various sizes [10]. There are 

multiple kinase phosphorylation sites on recombinant product sequences, which are involved in 

the biological effects of visfatin [11], mainly in the form of dimers [12]. The coding sequence of 

the NAMPT gene is highly conserved evolutionarily indicating its critical significance to 

different biological functions [13]. Tissue expression profiling of porcine visfatin gene revealed 

its expression in multiple porcine tissues. Chen cloned the porcine visfatin gene and studied its 

characteristics in three variants [10]. There are also other studies on the cloning and expression 

of visfatin gene, however the expression level and purity of the protein was not high [14].  

Therefore, in the present study, total RNA of pig liver was used as a template and a large amount 

of highly purified and biologically active porcine recombinant visfatin protein was successfully 

obtained through prokaryotic expression and biological activity verification methods, which 

provided the basis for in-depth research of recombinant visfatin in the porcine field. 

 

2. Materials and Methods 
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2.1 Construction of prokaryotic expression system 

2.1.1 Gene cloning and identification 

According to the sequence of coding region in porcine visfatin gene transcript 1 (DQ 020218 

NM_01031793) available at GenBank, a pair of specific primers containing BamH Ⅰ and Xho Ⅰ 

restriction sites was designed; Forward (５′-

CGGGATCCATGAATGCTGCGGCAGAAGCCGAATTCAAC -３′), Reverse (５′-

CCGCTCGAGTTACTAATGAGGTGCTGCTTCCAGTTCAATATTCAGCTGTGCG-３′).  

We extracted the total RNA from pig liver, converted it into cDNA and then amplified the target 

gene using this cDNA as template with the specific primers by Polymerase Chain Reaction. We 

recovered the PCR products using agarose gel electrophoresis, purified it and connected it with 

pEASY-T1 vector. In this way, we obtained the Visfatin-pEASY-T1 recombinant plasmid. Then 

we transformed the recombinant plasmid into the competent cells Trans5α (E. coli). After 

selecting the positive colony, we extracted the recombinant plasmid and sent it to Shanghai 

biotech Co., Ltd. for sequencing. 

2.1.2 Construction of recombinant expression plasmid 

The Visfatin-pEASY-T1 plasmid, pET-28a and pET-30a were digested with the restriction 

enzyme BamH Ⅰ and Xho Ⅰ respectively at the same time. The target gene fragments of visfatin 

obtained by the gel recovery were connected to pET-28a and pET-30a respectively. In this way, 

we obtained two recombinant expression plasmids, Visfatin-pET-28a and Visfatin-pET-30a. 

Then, the competent cells DH5α (E.coli) were transformed, and a single colony was selected to 

extract the recombinant plasmid, which was identified by double enzyme digestion and sent to 

Shanghai Biotechnology Co., Ltd. for sequencing. 

2.2 Optimization of expression conditions of porcine recombinant visfatin protein 
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2.2.1 Exploration of the expression conditions of recombinant visfatin protein in a small 

amount 

The correct recombinant expression plasmids Visfatin-pET-28a and Visfatin-pET-30a were 

identified by sequencing results. They were transformed into TransBL21 and Transetta 

respectively to construct four expression strains of Visfatin-pET28a-TransBL21,Visfatin-

pET30a-TransBL21,Visfatin-pET28a-Transetta and Visfatin-pET30a-Transetta. The recombinant 

expression strains were inoculated in 10mL LB liquid medium to induce small amount of 

expression and determine the best expression condition. Four strains were simultaneously 

induced at 37℃ for 4 hours and 16℃ for 16 hours. After the bacteria were collected, they were 

broken by ultra-sonicator. The supernatant and precipitation were collected by centrifugation at 

4℃. The same amount of sample buffer was added to the same volume of supernatant and 

precipitation samples, centrifuged and boiled. Equal volume of protein sample were loaded onto 

1% SDS-PAGE and then electrophoretically transferred onto polyvinylidene difluoride 

membranes. Transferred membranes were blocked using 5% skim milk and incubated overnight 

with anti-His primary antibody. After washing with TBST three times, the blots were hybridized 

with secondary antibodies conjugated with horseradish peroxidase for 2 h at room temperature. 

The antibody-specific protein was visualized by ECL detection system. In this study, the 

expression condition of the recombinant visfatin protein was detected by sodium dodecyl SDS-

PAGE and Western Blot respectively. 

2.2.2 Large expression of recombinant visfatin protein 

Visfatin-pET28a-Transetta and Visfatin-pET30a-Transetta were inoculated in 300mL LB liquid 

medium respectively and then induced at 16℃ for 16 hours to determine the best expression 

strain. Subsequently, the bacteria were collected and broken down with a pressure crusher. After 

centrifugation at 4℃, the supernatant was passed through a 0.44 μm filter, and bound to Ni-NTA 

column by a protein loading pump. Then protein was purified and collected based on the protein 

elution peak. The imidazole and heteroproteins were removed from the protein by low-

temperature ultrafiltration, and the solvent of the recombinant protein was replaced with 
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phosphate-buffered saline (PBS), pH=9.2. SDS-PAGE method was used to analyze the 

expression of the recombinant visfatin protein. 

2.3 Removal of endotoxin from porcine recombinant visfatin protein 

Endotoxin removal in the recombinant visfatin protein was performed according to the 

instructions in the kit. This study used endotoxin removal beads to remove endotoxins from the 

protein. Endotoxin removal beads are usually used to remove endotoxins from biological 

proteins. This kind of beads bind Polymyxin B to 4% agarose microspheres, and specifically 

removes endotoxin in the solution through the affinity of Polymyxin B. In this study, the flow 

rate of the recombinant visfatin protein solution through the beads were controlled at about 1 to 2 

drops/min under the condition of 4 ℃, and the outflowing protein solution was collected. The 

removal effect of the collected porcine recombinant visfatin protein was tested by the limulus kit, 

and the endotoxin content was controlled within a safe range. Endotoxin-free visfatin protein was 

sterilized through a 0.22 μm filter. After putting it into liquid nitrogen for instant freeze 

crystallization, it was transferred to a -80℃ refrigerator for storage. 

2.4 Verification of biological activity of porcine recombinant visfatin protein 

2.4.1 Effect of recombinant visfatin protein on the viability of Raw264.7 cells 

RAW264.7 cells were grown to logarithmic phase. The cells were prepared as a single cell 

suspension, seeded in 96-well plates, and the marginal wells were filled with PBS. We set the 

blank group (no cells), the control group (cells without visfatin), and the experimental group or 

Visfatin group (100ng/mL, 300ng/mL, 500ng/mL, 700ng/mL, 900ng/mL). Each group was set in 

three duplicates. The effect of the recombinant visfatin protein on the activity of RAW264.7 cells 

was tested by cell counting kit-8 (CCK-8) assay and calculated the cell survival rate with the 

following formula:  

Survival rate = [(OD experimental group-OD blank group) / (OD control group-OD blank group)] 

x 100% 
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2.4.2 RAW264.7 cell related experiments to detect the activity of recombinant visfatin protein 

This study examined the biological activity of the recombinant visfatin protein by culturing 

RAW264.7 cells and detecting changes in the expression of inflammatory factors. The 

phosphate-buffered saline (PBS) or control, Visfatin, and Visfatin+PolymixinB (Poly.B) groups 

were set up, with three replicates per group. The PBS group was exposed to the complete 

medium. The Visfatin group was containing 700ng/mL of recombinant visfatin only and 

Visfatin+Poly.B group with 700ng/mL recombinant visfatin protein and 10μg/mL Poly.B. After 

6 hours of incubation, cells and cell supernatants were collected respectively to perform RT-

qPCR technology and ELISA kits (Meimian Biotechnology, Yancheng, Jiangsu, China) for 

detection of interleukin (IL)-1β, tumor necrosis factor (TNF)-α and monocyte chemoattractant 

protein (MCP)-1 expressions. The forward and reverse primer sequences of IL-1β, TNF-α and 

MCP-1 used in RT-qPCR were listed in table 1. The RT-qPCR data were analyzed by a 

comparative threshold (CT) method. The results were expressed as the ratio of reference gene to 

target gene using the following formula: CT=CT (target genes)−CT (β-αctin). To determine the 

relative expression levels, the following formula was used: CT=CT (treated group)−CT (PBS 

group). Thus, mRNA levels were normalized to those of β-αctin. Relative mRNA levels are 

shown using arbitrary units and the value of the PBS group is defined as one.  

3. Results 

3.1 Construction of prokaryotic expression system 

3.1.1 Visfatin gene amplification 

Specific primers were used to amplify the visfatin gene by PCR. After agarose gel 

electrophoresis of the product, a specific band of about 1.5 kb was observed (Fig.1a), which was 

consistent with the expected size (1476 bp). 
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3.1.2 Nucleic acid and Amino acid sequence analysis 

The forward and reverse sequencing results of the pEASY-T1-visfatin plasmid obtained from 

Shanghai Bio-Biotechnology Co., Ltd. were spliced to obtain the complete porcine visfatin gene-

coding region (CDS) sequence. The sequence was compared with the GenBank sequence 

(NM_001031793) provided in supplementary file 1. Analysis revealed that the porcine visfatin 

CDS sequence had T-C and C-T interchange at positions 98th and 240th from the starting codon 

ATG. Then, the sequencing results were translated into amino acid sequences according to 

standard codons. With reference to the amino acid sequence of porcine visfatin available at the 

National Center for Biotechnology Information (NCBI), comparative analysis was performed 

using Basic Local Alignment Search Tool (BLAST). The analysis results showed that the T-C 

and C-T interchange at the 98th and 240th positions of the nucleic acid sequence did not cause 

amino acid mutations.      

3.1.3 Construction of recombinant expression plasmid 

The bacterial solution whose PCR was positive was selected for plasmid extraction. After double 

digestion with BamH Ⅰ and Xho Ⅰ, these were detected by 1% agarose gel electrophoresis. The 

result showed appearance of two fragments of about 5000bp and 1500bp, which were the vector 

and the target fragments, respectively (Fig.1b). Furthermore, these sequencing results confirmed 

the same results, which proved that pET-28a-visfatin and pET-30a-visfatin were successfully 

constructed. 

3.2 Optimization of porcine recombinant visfatin protein 

3.2.1 Optimization of small-scale expression conditions of  recombinant visfatin protein 

SDS-PAGE and Western Blot analysis were performed to determine the best expression 

condition of Visfatin-pET28a-TransBL21, Visfatin-pET30a-TransBL21, Visfatin-pET28a-
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Transetta and Visfatin-pET30a-Transetta. The protein induced at 37°C for 4 hours was mainly 

expressed in the precipitate (Fig.2a&b). However, the protein expressed in the supernatant and 

the precipitate after being induced at 16°C for 16 hours, so it showed that the Transetta strain 

was superior to the TransBL21 strain (Fig.3a&b). 

3.2.2 Large-scale expression of  recombinant visfatin protein 

Two strains, Visfatin-pET28a-Transetta and Visfatin-pET30a-Transetta, were selected for large-

scale expression at 16℃ for 16 hours. SDS-PAGE analysis showed that Visfatin-pET28a-

Transetta (Fig.4a&b) had higher protein expression and purity than Visfatin-pET30a-Transetta 

(Fig.5a&b), so Visfatin-pET28a-Transetta was the best expression strain. 

3.3 Endotoxin removal of  porcine recombinant visfatin protein 

After the endotoxin was removed from the porcine recombinant visfatin protein,a limulus kit 

assessed the residual amount. The standard curve for endotoxin detection was drawn according 

to the absorbance readings of the microplate reader. The effect of endotoxin removal was 

calculated from the standard curve. The residual amount of endotoxin was found to be less than 

one EU/mL (Fig.6a). 

3.4 Verification of biological activity of  porcine recombinant visfatin protein 

3.4.1 Effect of recombinant visfatin protein on the viability of Raw264.7 cells 

The effect of the recombinant visfatin protein was assessed on the viability of RAW264.7 cells 

by CCK-8 method. It was revealed that with the increase in visfatin concentration, the cell 

survival rate increased first and then decreased. When the concentration of visfatin reached at 

700ng/mL in visfatin group, the cell survival rate was the highest with a significant difference (P 

<0.01) as compared to the control group. However, when the concentration of visfatin exceeded 
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beyond 700ng/mL, cell viability began to decline (Fig.6b). In view of the needs of this 

experiment, the selected concentration of visfatin was set at 700ng/mL during the subsequent 

tests. 

3.4.2 Effect of recombinant visfatin protein on expression of inflammatory factors 

Using RT-qPCR and ELISA techniques to detect the expression levels of inflammatory factors 

of different groups after different treatments. The results showed that visfatin significantly 

induced the up-regulation of IL-1β, TNF-α and MCP-1 expression levels (Fig.7a-f), and the 

cytokine response induced by visfatin was not reduced by Poly.B, an inhibitor of negatively 

charged molecules like LPS that is normally used to exclude the effects of contaminating 

endotoxins. These results indicate that the recombinant visfatin protein promotes the 

inflammatory activity of Raw264.7 cells, and endotoxin does not work. 

4. Discussion 

The Escherichia coli (E. coli) expression system has the advantages of clear genetic background, 

simple molecular manipulation, short culture period, with widely used host for expression 

analysis of recombinant proteins [15]. The target gene cloning into the pET series vector, can be 

controlled by the strong T7 promoter [16]. After sufficient induction, it can express more than 50% 

of the total protein in just a few hours [17, 18]. Poly-Histidine tags or His tags are the most 

commonly used purification tags in many laboratories. The main features of the tags are small 

size, low cost and usually little or no impact on the structure or function of the target protein [19, 

20]. Furthermore, when expressing mammalian proteins in bacterial cells, the choice of host cell 

is particularly important, because codon usage varies among organisms. The Rosetta (E. coli) is 

modified strain, specifically used for the expression of eukaryotic proteins with rare codons of E. 

coli, which increase the level of unique transfer ribonucleic acid (tRNA), improving the 
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expression efficiency of some eukaryotic genes [21, 22]. Based on the above facts, pig liver 

tissue was used as a template to clone porcine visfatin gene by using pEASY-T1 cloning vector 

in the current study. To construct four different expression strains of porcine visfatin protein, 

pET-28a and pET-30a were transformed into TransBL21 and Transetta, respectively, and 

performed the further screening of the optimal expression strain. Stability is an ongoing 

problem in the expression and purification of recombinant proteins [23]. Factors that cause poor 

protein stability during expression and purification may include, the primary structure of the 

protein, the construction of recombinant expression plasmids, the temperature and the expression 

medium used as well as the toxicity of the protein to the host. Temperature is an important factor 

affecting the growth of genetically engineered bacteria, plasmid stability and the formation of 

recombinant products. The alterations in temperature can be used to control the stability and 

solubility of the recombinant proteins [24]. Therefore, in this study, appropriate temperatures, 

37°C and 16°C were selected to explore the protein expression induction temperatures. The 

protein showed expression in the form of inclusion bodies, only in the precipitate after induction 

at 37°C for 4 hours. However, the protein was expressed in both the supernatant and the 

precipitate after induction at 16°C for 16 hours. Moreover, Visfatin-pET28a-Transetta strain 

expressed protein in the supernatant with high concentration, purity and stability after induction 

at 16℃ for 16h proving the most optimized translation mechanism of producing target proteins 

at very low temperature. The expression of protein can last for a long time without down 

regulating the cloned gene. Furthermore, under low temperature conditions, the proliferation of 

bacterial cells ceases and the expression of endogenous proteins (such as proteases) reduces 

which can further protect the target protein from degradation and improves its purity [25, 26]. 

Moreover, lower temperatures can stabilize one or more folded intermediates [27]. Therefore, the 
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low-temperature overexpression of proteins in E. coli improves their solubility and stability [28, 

29]. Thus, low temperature is conducive to the maintenance protein activity and enables the 

production of higher amounts of biologically active proteins through prokaryotic expression. 

 Endotoxin or lipopolysaccharide (LPS), a unique component of the outer cell wall of Gram-

negative bacteria, is released after the bacteria die or decompose [30]. After entering into the 

body, endotoxin can cause shock, tissue damage, death and other adverse reactions, so it is very 

important to control endotoxin in biological products. Most biological products are usually 

prepared by Gram-negative bacteria with high endotoxin content [31, 32]. To ensure the safety of 

biological products, endotoxins must be removed as many countries have strict requirements on 

the endotoxin content in the biological products [33]. Herein, endotoxin was reduced from the 

porcine recombinant visfatin protein with the endotoxin removal kit to safe range of less than  

one EU/mL. Hence, it prevented the possible adverse effects of endotoxin on verification results 

of subsequent protein biological activity in our experiments. 

 RAW264.7 is a mouse mononuclear macrophage with leukemia, commonly used cell in 

biological experiments. In previous scientific studies, our laboratory has verified that commercial 

recombinant visfatin protein can induce the up-regulation of inflammation-related factors in 

RAW264.7 cells as well as in murine [34-36]. Therefore, the study verified the protein biological 

activity of porcine recombinant visfatin by detecting the effect of visfatin on the expression of 

inflammatory factors in Raw264.7 cells. The results showed that the expression of inflammatory 

factors IL-1β, TNF-α and MCP-1 were up-regulated after porcine recombinant visfatin protein 

incubated with RAW264.7 cells. Polymyxin B (Poly.B) is an inhibitor of LPS, usually used to 

exclude the effects of endotoxin [37, 38]. In the current investigation, the expression levels of 

inflammatory factors in both Visfatin and Visfatin+Poly.B groups were similar. These results 
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indicate that visfatin promotes the inflammatory activity of RAW264.7 cells, while the endotoxin 

does not affect the results. Hence, our findings are consistent with the results of previous studies, 

and prove that the porcine recombinant visfatin protein has biological activity. 

5. Conclusion 

In this study, we successfully constructed four different prokaryotic expression strains and 

prepared a large number of porcine recombinant visfatin protein with low endotoxin content and 

biological activity. Furthermore, the recombinant visfatin protein promoted the inflammatory 

activity of RAW264.7 cells while the residual endotoxin did not play any role, suggesting 

biological activity of porcine recombinant visfatin protein. 
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Table 1: Primers used in amplifying RAW264.7 cell inflammatory factors 
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Gene name Forward primer Reverse primer 

β-αctin 5´-CACTGCCGCATCCTCTTCCTCCC-3´ 5´-CAATAGTGATGACCTGGCCGT-3´ 

IL-1β 5´-GGCTCATCTGGGATCCTCTC-3´ 5´-TCTCCACAGCCACAATGAGT-3´ 

TNF-α 5´-TCTTCTCATTCCTGCTTGTGG-3´ 5´-CACTTGGTGGTTTGCTACGAC-3´ 

MCP-1 5´-AGAAGGAATGGGTCCAGACATA-3´ 5´-GTGCTTGAGGTGGTTGTGGA-3´ 
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Figure Legends 

Fig. 1: PCR amplification, amino acid sequence alignment and double digestion of 

expression plasmid 

a. PCR amplification of visfatin 

M: 2500bp DNA marker; 1, 2: PCR product of visfatin 

b. The result of double enzyme digestion of expression plasmid 

M: 5000bp DNA marker; 1 and 2, 3 and 4: the double digestion of Visfatin-pET-28a and 

Visfatin-pET-30a respectively 

 

Fig . 2: Small expression induced at 37℃ for 4 hours 

a. SDS-PAGE analysis 

b. Western Blot analysis   

M: Protein Marker; 1: The supernatant of Visfatin-pET28a-TransBL21 after induced by IPTG; 2: 

the precipitation of Visfatin-pET28a-TransBL21 after induced by IPTG; 3: the supernatant of  

pET28a-TransBL21 after induced by IPTG; 4: the precipitation of pET28a-TransBL21 after 

induced by IPTG; 5: the supernatant of Visfatin-pET28a-Transetta after induced by IPTG; 6: the 

precipitation of Visfatin-pET28a-Transetta after induced by IPTG; 7: the supernatant of Visfatin-

pET30a-TransBL21 after induced by IPTG; 8: the precipitation of Visfatin-pET30a-TransBL21 

after induced by IPTG; 9: the supernatant of pET30a-TransBL21 after induced by IPTG; 10: the 

precipitation of pET30a-TransBL21 after induced by IPTG; 11: the supernatant of Visfatin-

pET30a-Transetta after induced by IPTG; 12: the precipitation of Visfatin-pET30a-Transetta 

after induced by IPTG; 13: the supernatant of pET30a-Transetta after induced by IPTG; 14: the 
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precipitation of pET30a-Transetta after induced by IPTG. 

Fig. 3: Small expression induced at 16℃ for 16 hours 

a. SDS-PAGE analysis 

b. Western Blot analysis  

M: Protein Marker; 1: The supernatant of Visfatin-pET28a-TransBL21 after induced by IPTG; 2: 

the precipitation of Visfatin-pET28a-TransBL21 after induced by IPTG; 3: the precipitation of 

Visfatin-pET28a-TransBL21 after induced by IPTG; 4: the supernatant of pET28a-TransBL21 

after induced by IPTG; 5: the precipitation of pET28a-TransBL21 after induced by IPTG; 6: the 

supernatant of Visfatin-pET28a-Transetta after induced by IPTG; 7: the precipitation of Visfatin-

pET28a-Transetta after induced by IPTG; 8: the supernatant of Visfatin-pET30a-TransBL21 

after induced by IPTG; 9: the precipitation of Visfatin-pET30a-TransBL21 after induced by 

IPTG; 10: the supernatant of Visfatin-pET30a-Transetta after induced by IPTG; 11: the 

precipitation of Visfatin-pET30a-Transetta after induced by IPTG; 12: the supernatant of 

pET30a-TransBL21 after induced by IPTG; 13: the precipitation of pET30a-TransBL21 after 

induced by IPTG; 14: the supernatant of pET30a-Transetta after induced by IPTG. 

Fig. 4: Large-scale expression of Visfatin-pET28a-Transetta strain 

a. Protein purification elution peaks  

b. SDS-PAGE analysis of protein purification  

M: Protein Marker; 1~13 Separately indicate: The supernatant, precipitation, solution that has 

been combined with a nickel column of Visfatin-pET28a-Transetta after induced by IPTG and 

the 10th, 11th, 12th, 13th, 16th, 18th, 23rd, 31st, 33rd and 37th tubes sampled according to 

protein elution peak of Visfatin-pET28a-Transetta strain. 
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Fig. 5: Large-scale expression of Visfatin-pET30a-Transetta strain 

a. Protein purification elution peaks  

b. SDS-PAGE analysis of protein purification  

M: Protein Marker; 1~14 Separately indicate: The ultrafiltration concentrated protein of Visfatin-

pET28a-Transetta, the supernatant, precipitation, solution that has been combined with a nickel 

column of Visfatin-pET30a-Transetta after induced by IPTG and the 19th, 20th, 21st, 29th, 30th, 

32nd, 33rd, 34th, 35th tubes sampled according to protein elution peak of Visfatin-pET30a-

Transetta strain, the ultrafiltration concentrated protein of Visfatin-pET28a-Transetta. 

 

Fig. 6: Detection of endotoxin removal effect and effect of endotoxin-free recombinant 

visfatin 

a. Endotoxin removal effect b. Effect of endotoxin-free recombinant visfatin on the survival of 

Raw264.7 cells 

Fig. 7: Detection of inflammatory factors by RT-qPCR and ELISA 

a-c. Expression levels of IL-1β, TNF-α and MCP-1 by RT-qPCR, d-f. Expression levels of IL-1β, 

TNF-α and MCP-1 by ELISA 
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Highlights 

� Four different prokaryotic expression strains were constructed successfully  

� Then prepared a large number of porcine recombinant visfatin with low endotoxin 

content and biological activity 

� Porcine recombinant visfatin promoted the inflammatory activity of RAW264.7 cells 

� Moreover, endotoxin did not affect the above results, hence indicated the biological 

activity of porcine recombinant visfatin 
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