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Abstract 
 
Liver fibrosis is a disease characterized by liver injury and replacement of injured Issue with 
collagenous scar. IL-10 and its pepIde derivaIves are potent molecules in treatment of liver 
fibrosis. IL-10 and the pepIdes contain inflammatory properIes which can be useful in 
treatment of liver fibrosis. In this study, by finding an opImal method, the inflammatory 
effects of IL-10 and pepIde derivaIves were assessed on RAW 264.7 macrophages. This was 
done by performing several NO assays under different condiIons to determine the NO 
concentraIons as well as performing qPCR to determine relaIve TNF-a expression levels 
a\er treatment with IL-10 and the pepIdes. IL-10 showed some, but very li]le reducIon in 
NO concentraIon a\er treatment, whereas the pepIdes o\en caused an increase in NO 
concentraIon. IL-10 was found to greatly reduce relaIve TNF-a mRNA expression. The 
pepIdes caused an increase in relaIve TNF-a mRNA expression. The results indicated that it 
is not possible to conclude anI-inflammatory effects of IL-10 on NO producIon, but it does 
significantly decrease relaIve TNF-a mRNA expression levels. The pepIdes did not display 
any anI-inflammatory acIvity, rather they showed pro-inflammatory effects. It is suggested 
to perform further research on this and the anI-fibroIc effects of the pepIdes.  
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Introduc.on 
 
Liver fibrosis is a widely known disease with an esImated number of cases to be 1.5 billion 
worldwide [1]. It is characterized by liver injury in which the injured Issue is replaced by a 
collagenous scar. Liver fibrosis can develop 
further at different rates depending on 
several factors. If this injury and 
inflammaIon conInue to progress, liver 
cirrhosis can occur. Liver cirrhosis is an 
advanced stage of liver fibrosis in which 
there is also a distorIon of the hepaIc 
vasculature present [2].    
 
The liver consists of cells that are part of the 
hepaIc parenchyma. Cells that are present in 
this parenchyma are the hepatocytes and the 
endothelial cells. The hepaIc stellate cells 
and the Kupffer cells are part of the 
nonparenchymal cells. The hepaIc 
macrophages are part of the nonparenchymal 
cells and mainly consist of the Kupffer cells [3].  
During liver fibrosis, there is more producIon 
of extracellular matrix in relaIon to the degradaIon of the extracellular matrix in the space 
of Disse. This results in a decreased funcIoning of blood supply coming from the hepaIc 
portal vein and traveling to the parenchymal cells [5].  
One fundamental change occurring inside the liver due to liver fibrosis is the extracellular 
matrix consisIng of collagen types I and III, whereas a healthy liver mainly consists of 
collagen types IV and VI [5].  
 
Lipopolysaccharide (LPS) is a major component of the outer membrane of Gram-negaIve 
bacteria. LPS is known to cause immune responses in our body. LPS consists of three major 
components, namely; lipid A, the core oligosaccharide chain and O-specific chain [6].  
Upon exposure of macrophages to LPS, they are polarized into M1 macrophages and 
inflammaIon occurs [7]. This is caused by the binding of the lipid A chain of LPS to TLR4 [6]. 
In order for this binding to successfully happen, LPS needs the LPS binding protein (LBP) as 
well as CD14, which is responsible for the internalizaIon of LPS-acIvated TLR4. This binding 
then acIvates TLR4, which in turn triggers two signaling cascades; the MyD88-dependent 
signaling pathway and TRIF-dependent signaling pathway, with the la]er acIvaIng MAPK 
[7].  
 
The MyD88-dependent signaling pathway is mainly responsible for the expression of various 
pro-inflammatory cytokines, like Tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6) and 
type III interferons (IFN-g 1/2), by acIvaIon of nuclear factor kappa-light-chain-enhancer of 
acIvated B-cells (NF-kb). The release of these cytokines in the end leads to increased 
expression of the major histocompaIbility complex-II (MHC-II) [7].  
 
 

Figure 1 A comparison of cellular composi3on between a normal liver (A) 
and a fibro3c liver (B) [4]. 
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Nitric oxide (NO) is a free radical that has a short half-life. It is an internal messenger 
responsible for mediaIng funcIons such as vascular homeostasis, neurotransmission and 
host defense. Nitric oxide is synthesized from L-arginine by nitric-oxide synthase (NOS). UnIl 
today, three different forms of NOS are known, which are endothelial NOS (eNOS), neuronal 
NOS (nNOS) and inducible NOS (iNOS). In the M1 macrophages, NO is produced by iNOS. If 
excess NO is produced from iNOS, inflammaIon can occur [8].  
 
The MyD88-dependent signaling pathway is also known to contribute in the producIon of IL-
10. IL-10 has anI-inflammatory properIes to aid in the terminaIon of the inflammaIon, 
because IL-10 is known to reduce the acIvaIon of NF-kb, inhibit the expression of TNF-a, 
and prevent LPS-induced MyD88 augmentaIon [9]. The uptake of IL-10 by macrophages 
causes the polarizaIon of M0 or M1 into M2 macrophages. These types are the anI-
inflammatory macrophages. IL-10 is effecIve a\er its binding to the IL-10 receptor (IL-10R) 
which is composed of two chains (IL-10R1 and IL-10R2). These receptors are present in the 
macrophages of the liver as well as other cells of the immune system. A\er binding to its 
receptor, IL-10 induces signaling via the transcripIon factor Signal Transducer and AcIvator 
of TranscripIon 3 (STAT3) [10]. This then results in producIon of SOCS1 and SOCS3. SOCS3 is 
known to reduce iNOS producIon which is responsible for the producIon of NO. Nitric oxide 
is one the major components that indicates inflammaIon. By reducing this NO producIon, 
IL-10 also exerts its anI-inflammatory effect [7,8,9,10]. 
 
Prof. Dr. K. Poelstra has been able to synthesize three pepIdes mimicking IL-10 acIvity, 
namely P1, P2 and P3. PepIde 1 is the most idenIcal to IL-10. PepIde 2 and 3 are 
components of this pepIde 1, either containing a helix in its structure or not containing the 
helix. All pepIdes are potenIally pro-inflammatory, while mimicking the anI-fibroIc effects 
of IL-10. This makes them potent pepIdes in the treatment of liver fibrosis.  
 
In this study, the effect of IL-10 and three pepIde derivaIves in the treatment of liver fibrosis 
is studied. The inflammatory effects of IL-10 and these pepIdes were determined on the 
RAW 264.7 macrophages involved in inflammaIon in the liver. This was done by finding an 
opImal method to assess these inflammatory properIes. These effects were then assessed 
by determining the nitric oxide producIon under different condiIons. The relaIve mRNA 
expression of TNF-alpha under different condiIons was also determined by performing a 
qPCR. 
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Materials and Methods 
 
The Cell Line 
 
The cells that were used cells for all experiments were RAW 264.7 macrophages (TIB-71), 
with passage number 8 (p8), isolated from the liver. They were cultured in Dulbecco’s 
Modified Eagle Medium (DMEM, CAT: 32430-027) with 10% fetal boval serum (FBS, heat 
inacIvated) at 37°C and 5% CO2.  
 
Cytokines and s1mulants: 
 
Recombinant murine IFN-g (CAT: 315-05), recombinant murine IL-10 (CAT: 210-10), 
Lipopolysaccharides from Escherichia coli (Merck, CAT: L4391), IL-10R1-binding peptide 
named P1 and three parts of IL-10R1-binding peptide named P2, P3 and P4 (created by Prof. 
Dr. K. Poelstra, synthesized by Nunzianna Doti, Institute of Biostructures and Bioimaging, 
Napels, Italy). All cytokines and stimulants were obtained from PeproTech™. 

Determina1on of NO concentra1on in s1mulated RAW 264.7 macrophages 
 
To determine the NO concentraIon a\er the treatment of the RAW 264.7 macrophages with 
cytokines, the RAW 264.7 macrophages (10*104 cells/well) were first seeded in a 96-well 
plate for 24 hours at 37°C to make sure that they are se]led to the bo]om of the well plate. 
Then, the respecIve cytokines were added to the wells in triplo. This was incubated for 2 or 
24 hours, depending on the type of experiment, and finally the NO concentraIon was 
determined by performing an NO assay according to the NO assay protocol.  
Appendix C: NO assay protocol 
 
1.1  The effect of LPS and IFN-g on NO producBon by RAW 264.7 macrophages.  
A\er 24 hours of incubaIon at 37°C, 20 µl of 100 ng/ml LPS or 20 µl of 20 ng/ml IFN-g was 
added to the cells that were treated with LPS or IFN-g alone. RAW 264.7 macrophages 
exposed to co-sImulaIon of both 100 ng/ml LPS and 20 ng/ml IFN-g were treated with 20 µl 
of a mixture of LPS and IFN-g. A\er these cytokines were added, the RAW 264.7 
macrophages were incubated again at 37°C for 24 hours, a\er which the NO assay was 
performed.  
 
1.2  The effect of IL-10 and pepBdes on producBon of NO by RAW 264.7 macrophages. 
The RAW 264.7 macrophages were sImulated with 100 ng/ml LPS and 20 ng/ml IFN-g by 
adding 20 µl of a mixture of both LPS and IFN-g to all wells except for the control well. This 
was then incubated at 37°C for 24 hours, a\er which a sample was taken and stored in a        
-20°C freezer. Then, 20 µl of either 30 ng/ml IL-10, 30 ng/ml P1 or 30 ng/ml P3 was added for 
two hours a\er which another sample was taken and frozen. Finally, a\er 24 hours the last 
samples were taken and an NO assay was performed.  
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1.3  DeterminaBon of NO producBon by RAW 264.7 macrophages aOer pre-sBmulaBon 
with LPS, pre-sBmulaBon with IL-10 and co-sBmulaBon of LPS and IL-10. 

Once the 24-hour incubaIon at 37°C of the RAW 264.7 macrophages was completed, the 
cells were either pre-sImulated with 20 µl IL-10 (30 ng/ml) for two hours, pre-sImulated 
with 20 µl LPS (100 ng/ml) for 24 hours or co-sImulated with 20 µl with a mixture of both IL-
10 (30 ng/ml) and LPS (100 ng/ml) for two hours. For each condiIon, a sample was collected 
a\er two-hour, 24-hour and 26-hour sImulaIon. At last, an NO assay was performed. 
 
1.4  The effect of pre-sBmulaBon with IL-10 and the pepBdes on NO producBon by RAW 

264.7 macrophages 
A\er incubaIon, the RAW 264.7 macrophages were first pre-sImulated with 20 µl of 30 
ng/ml IL-10, 30 ng/ml P1, 30 ng/ml P2 and finally with 30 ng/ml P3 for two hours. A\er this 
pre-sImulaIon, 20 µl of 30 ng/ml LPS was added for another 24 hours. A\er this final 
incubaIon, the NO concentraIons were determined with an NO assay.   
 
MTT assay 
 
In order to determine the cell viability of the RAW 264.7 cells a\er treatment with the 
different cytokines, an MTT assay was performed. This assay was carried out directly a\er an 
NO assay was completed, and it was executed according to the MTT assay protocol. 
Appendix C: Figure 22 
 
Rela1ve TNF-a expression levels from s1mulated RAW 264.7 macrophages 
 
The relaIve mRNA expression levels of different pro-inflammatory cytokines were 
determined by performing a qPCR. The RAW 264.7 macrophages (4*105 cells/well) were first 
seeded in a 12-wells plate containing 1 ml of medium for 24 hours. Then, 10 µl of IL-10, P1 
and P3 were added for one hour followed by an addiIon of 10 µl of 100 ng/ml LPS for two 
hours. A\er this incubaIon, the sImulated RAW 264.7 cells were harvested and the isolaIon 
of mRNA was executed with the MaxwellÒ 16 LEV simplyRNA Cells Kit. This isolaIon was 
done by following the RNA isolaIon protocol. 
Appendix C: Figure 23,24,25,26 
Next, the concentraIon of the isolated mRNA was determined by using the NanoDrop, a\er 
which the mRNA was converted into cDNA using the PCR machine and following the PCR 
machine protocol. 
Appendix C 
Lastly, the qPCR was prepared by creaIng a standard curve as well as diluIng the cDNA. The 
cDNA and standard curve were pipe]ed into a 384 wells plate, a\er which the Taq 
Mastermix was added. A\er this addiIon, a qPCR was performed according to the PCR 
protocol. The observed expression levels were compared to the housekeeping gene b-acIn. 
Primers that were used to determine the relaIve expression were b-acIn (forward 5’-
ATCGTGCGTGACATCAAAGA-3’ and reverse 5’-ATGCCACAGGATTCCATACC-3’), TNF-a (forward 
5’-CATCTTCTCAAAATTCGAGTGACAA-3’ and reverse 5’-GAGTAGACAAGGTACAACCC-3’) 
Appendix C: Figure 27 
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2.1  DeterminaBon of relaBve TNF-a expression by RAW 264.7 macrophages aOer pre-
sBmulaBon with IL-10, pre-sBmulaBon with LPS and co-sBmulaBon. 

A\er 24-hour incubaIon, the RAW 264.7 macrophages were pre-sImulated with 10 µl of 30 
ng/ml IL-10 for one hour followed by addiIon of 10 µl of 100 ng/ml LPS for two hours. They 
were also co-sImulated with 10 µl of 30 ng/ml IL-10 and 100 ng/ml LPS for 3 hours.  
 
2.2  The effect of IL-10 and different concentraBons of LPS on relaBve TNF-a expression 

by RAW 264.7 macrophages. 
Once the 24-hour incubaIon was completed, the macrophages were pre-sImulated with 10 
µl of 30 ng/ml IL-10 for one hour followed by addiIon of 10 µl of 10 ng/ml, 30 ng/ml or 100 
ng/ml LPS for two hours. This was done to measure the dose-responsiveness of IL-10 to 
different doses of LPS. It is important to note that for this experiment, a more recently 
obtained IL-10 was used.  
 
2.3  Effects of pre-sBmulaBon with IL-10 and the pepBdes on relaBve TNF-a expression 

by RAW 264.7 macrophages. 
A\er finishing the 24-hour incubaIon, the cells were pre-sImulated with 10 µl of 30 ng/ml 
IL-10, P1, P2 and P3. Once completed, 10 µl of 30 ng/ml LPS was added for two hours. A\er 
the final incubaIon, a qPCR was performed and compared to the housekeeping gene b-acIn.  
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Results 
 
1.1 
Produc1on of nitric oxide by RAW 264.7 macrophages s1mulated with LPS, IFN-g and 
LPS and IFN-g together. 
 
The effect of LPS, IFN-g and the combinaIon of both on the RAW 264.7 cells was determined 
by measuring the NO producIon using an NO assay. The NO concentraIons for the different 
treatments are shown in figure 2. The combinaIon of LPS and IFN-gamma showed the 
highest increase in NO producIon in comparison to the control, and increased 1.5-fold 
compared to the concentraIon of NO produced from treatment with only 100 ng/ml LPS. 
Treatment with IFN-g alone showed no NO producIon. The control only contained RAW 
264.7 macrophages and was not sImulated with LPS or IFN-g and did not result in producIon 
of nitric oxide. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 The effect on the NO produc3on of RAW 264.7 macrophages s3mulated with either 100 ng/ml LPS, 20 ng/ml IFN-g 
or 100 ng/ml LPS and 20 ng/ml IFN-g together. 

Figure 3 shows the results of the MTT assay performed immediately a\er the NO assay from 
figure 2. The cell viability for treatment of RAW 264.7 macrophages with LPS and IFN-g 
together showed a slight decrease of 25% compared to the control. The cell viability of the 
RAW 264.7 macrophages a\er treatment with solely LPS also showed a slight decrease and 
treatment with IFN-g  resulted in neither an increase nor a decrease compared to the control. 
The cell viability for the control is the highest. The control consisted of unsImulated cells and 
the MTT control did not contain any RAW 264.7 macrophages.  
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1.2 
The effect of IL-10, P1, P2 and P3 on the NO concentra1on in RAW 264.7 macrophages 
aTer different 1me points 
 
To observe the effect of IL-10, P1, P2 and P3 on the NO concentraIon in RAW 264.7 
macrophages, an NO assay was performed. The NO concentraIons for the different 
treatment types and Ime points can be visualized in figure 4. As can be seen in figure 4, 
neither IL-10, P1, P2, nor P3 caused a reducIon in NO concentraIon a\er treatment for all 
different Ime points, compared to the control of LPS and IFN-gamma alone. Noteworthy is 
that in almost all cases, the NO concentraIon is slightly higher a\er treatment with IL-10 and 
the pepIdes than before they were added. The highest NO concentraIon was observed a\er 
2-hour incubaIon of the RAW 264.7 macrophages with P1. Treatment of RAW 264.7 
macrophages with P2 for 24 hours did result in a slight decrease in NO concentraIon. The 
control consisIng of only medium, IL-10 and the pepIdes alone showed no to very li]le NO 
producIon.   
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Figure 3 MTT assay corresponding to NO assay from figure 2 
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Figure 4 The effect of 30 ng/ml IL-10, 30 ng/ml P1,30 ng/ml P2 and 30 ng/ml P3 s3mula3on for 0 hours, 2 hours 
and 24 hours on the NO produc3on in RAW 264.7 cells aVer 24-hour IFN-gamma and/or LPS treatment. The 
percentage [NO] (µM) was compared to LPS + IFN-g to give the final results. 
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1.3 
The effect of IL-10 on nitric oxide produc1on from RAW 264.7 macrophages s1mulated 
with only LPS aTer different 1me points and treatment types 
 
To determine the effect of pre-sImulaIon of RAW 264.7 macrophages with 30 ng/ml IL-10, 
pre-sImulaIon with 100 ng/ml LPS and co-sImulaIon (30 ng/ml IL-10 and 100ng/ml LPS) on 
the producIon of NO, an NO assay was performed. The NO assay was performed to visualize 
the differences in nitric oxide producIon. The results of the NO assay are shown in figure 5. 
The highest concentraIon of NO was observed a\er 26 hours treatment with pre-sImulaIon 
of IL-10. A\er 24 hours of pre-sImulaIon with IL-10 and co-sImulaIon, the NO 
concentraIons slightly decreased for 20% compared to LPS alone. A\er 26 hours, these NO 
concentraIons increased again, being higher or equal to LPS only a\er 26 hours. The controls 
of IL-10 and only medium mostly displayed very li]le to no NO producIon. 
 

  
Figure 5 The effect of IL-10 on the produced NO concentra3ons from RAW 264.7 macrophages aVer pre s3mula3on with 30 
ng/ml IL-10, pre-s3mula3on with 100 ng/ml LPS or co-s3mula3on for, 24 hours and 26 hours. The percentage [NO] (µM) was 
compared to LPS to give the final results. 
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2.1 
Effects of different treatments with IL-10 on the rela1ve TNF-a expression in RAW 
264.7 macrophages 
 
In order to invesIgate the effect of IL-10 on the relaIve TNF-a mRNA expression, a qPCR was 
performed. Figure 6 shows the observed effect on the relaIve TNF-a expression in RAW 
264.7 macrophages a\er pre-treatment with IL-10 followed by addiIon of LPS and co-
treatment of both IL-10 and LPS. The highest expression of TNF-a was observed in 
macrophages sImulated with only LPS, whereas pre-treatment of the macrophages with IL-
10 showed a reducIon of TNF-a expression of approximately 15% compared to treatment of 
the macrophages with LPS only. Co-sImulaIon of macrophages with IL-10 and LPS showed 
no reducIon in relaIve TNF-a expression levels compared to LPS only treatment. The control 
of IL-10 and only medium also resulted in an increase in relaIve TNF-a expression levels. 
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Figure 6 Rela3ve TNF-a expression levels (%) of RAW 264.7 macrophages aVer pre-s3mula3on with 30 ng/ml IL-10 or co-s3mula3on. 
The results were compared to the housekeeping gene b-ac3n for determina3on of the rela3ve expression levels. 



 15 

2.2 

Rela1ve TNF-a expression levels in RAW 264.7 macrophages aTer treatment with IL-10 
and different concentra1ons of LPS 
 
To further invesIgate the effect of the more recently obtained IL-10 as well as P1 on the 
relaIve TNF-a expression in the macrophages, they were pre-sImulated with IL-10 and P1 
for one hour followed by sImulaIon with LPS. Treatment of the macrophages with any of 
the LPS concentraIons resulted in a large increase in relaIve TNF-a expression. Treatment of 
RAW 264.7 macrophages with neither 10 ng/ml, 30 ng/ml nor 100 ng/ml LPS a\er pre-
sImulaIon with IL-10 does not show a large difference in relaIve TNF-a expression levels. 
All relaIve expression levels decreased a\er pre-sImulaIon with IL-10 compared to their 
respecIve controls. Pre-treatment with IL-10, followed by 30 ng/ml LPS showed the most 
reducIon in TNF-a expression compared to 30 ng/ml LPS only.  Pre-sImulaIon with 30 
ng/ml P1 followed by 100 ng/ml LPS treatment does not show a decrease in relaIve 
expression levels, rather it showed an approximate 30% increase in relaIve TNF-a expression 
compared to the control of 100 ng/ml LPS. With this result, the last experiment was 
performed with 30 ng/ml LPS.  
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Figure 7 Rela3ve TNF-a expression levels (%) of RAW 264.7 macrophages aVer treatment with 10 ng/ml, 30 ng/ml 
and 100 ng/ml LPS. b-ac3n served as a housekeeping gene to compare the results and to determine the rela3ve 
expression levels. 
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2.3 
Rela1ve TNF-a expression levels in RAW 264.7 macrophages aTer pre-s1mula1on with 
IL-10 and pep1de deriva1ves 
 
In order to further invesIgate the anI-inflammatory properIes of IL-10, P1, P2 and P3, a 
qPCR, with the opImal LPS concentraIon (30 ng/ml) obtained before, was performed. 
Treatment of macrophages with LPS resulted in a large increase in relaIve TNF-a expression. 
Neither pre-sImulaIon with P1, P2 nor P3 caused a decrease in relaIve TNF-a expression. In 
fact, all of them seemed to cause an increase in relaIve TNF-a expression compared to LPS, 
with P2 causing the highest increase in expression levels. Pre-sImulaIon with the more 
recently obtained IL-10 did however result in a decrease in relaIve TNF-a expression levels. 
This decrease is esImated to be approximately two-fold compared to LPS alone.  
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Figure 8 Rela3ve TNF-a expression levels (%) of RAW 264.7 macrophages aVer pre-s3mula3on with IL-10, P1, P2 and P3. b-ac3n 
served as the housekeeping gene to which the results are compared with. 
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1.4 
Determina1on of nitric oxide concentra1on aTer pre-s1mula1on with IL-10, P1 and P3 
 
To further invesIgate the effect of the more recently obtained IL-10, an NO assay was 
performed. Figure 9 shows the obtained nitric oxide concentraIons a\er pre-sImulaIon of 
the RAW 264.7 macrophages with IL-10, P1 and P3, followed by addiIon of LPS. Treatment 
with LPS alone caused a large increase in NO producIon. Only the pre-sImulaIon of P3 
caused a noIceable decrease in NO concentraIon of approximately 25%, compared to LPS 
alone. P1 and IL-10 showed no reducIon in NO producIon compared to the control of only 
LPS. The control contained only RAW 264.7 macrophages without sImulaIon and displayed 
no NO concentraIon. The same is true for the controls of IL-10, P1, P2 and P3. 
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Figure 9 The effect of pre-s3mula3on with pep3de deriva3ves (30 ng/ml) and newly obtained IL-10 (30 ng/ml) on the NO concentra3on 
(%) from RAW 264.7 macrophages s3mulated with 30 ng/ml LPS. The percentage [NO] (µM) was compared to LPS (30 ng/ml) to give the 
final results. 
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Discussion 
 
The effect of LPS and IFN-gamma on NO produc1on 
 
The results from figure 2 show that sImulaIon of RAW 264.7 macrophages with LPS causes a 
large increase in NO producIon compared to the control of only medium. This is in line with 
the theory, because once LPS is bound by TLR4 and internalized the macrophages will 
increase the expression of iNOS. An increased expression of iNOS in the end results in more 
producIon of nitric oxide, as can be visualized in figure 2. Treatment of RAW 264.7 
macrophages with IFN-gamma and LPS together resulted in an approximate 1.5-fold larger 
NO producIon. This is also in line with the expectaIons, because it is known that IFN-gamma 
upregulates the TLR4 expression and acIvity which is bound by LPS for its acIvaIon and 
internalizaIon [11]. The upregulaIon of TLR4 expression means that more TLR4 is expressed 
on the surface of the macrophages and this results in an increased uptake of LPS. This 
increased uptake of LPS then causes an even higher expression of iNOS and other 
inflammatory cytokines, which in the end results in more NO being produced than without 
the presence of IFN-g. IFN-g alone showed no NO producIon, which is also known to be true 
because IFN-gamma on its own only has an indirect effect on the NO producIon and no 
direct effect on the NO producIon. This indirect effect is the upregulaIon of TLR4 
expression, as menIoned above [11].  
The MTT assay as seen in figure 3 shows a 25% decrease in cell viability a\er treatment with 
LPS or IFN-gamma. The cell viability for the control is the highest, as expected. It is expected 
that a decrease in cell viability should lead to a decrease in NO producIon. In this case, one 
can see in figure 2 that the NO concentraIon is highest for LPS and IFN-g treatment. The 
reason for this is as described above; more LPS is internalized because of the upregulated 
TLR4 expression. This means that more NO is produced, despite the cell viability decreasing. 
This means that one can conclude that the concentraIons used for LPS and IFN-g do not 
significantly affect cell viability of RAW 264.7 macrophages. Thus, changes in NO producIon 
cannot be explained by changes in cell viability.  
 
The effect of IL-10, P1, P2 and P3 on NO produc1on by RAW 264.7 macrophages 
 
A\er the results from the first NO assay were obtained and indicated that the combinaIon of 
LPS and IFN-g resulted in the highest producIon of NO, a new NO assay was performed. In 
this case, IL-10 and the pepIdes were added to determine their inflammatory effects. As can 
be visualized from figure 3, treatment of RAW 264.7 macrophages with LPS and IFN-g caused 
a large increase in NO producIon compared to the control. This again, is expected. The anI-
inflammatory effect of IL-10 on macrophages funcIons on the inducIon of SOCS3. SOCS3 is 
known to inhibit iNOS expression and thus cause a reducIon in NO producIon [8]. Thus, it 
would be expected that treatment of RAW 264.7 macrophages with IL-10 results a noIceable 
decrease in nitric oxide producIon. However, in none of the cases for IL-10 and the pepIdes, 
a decrease in NO concentraIon is observed. In fact, in almost all cases an increase in NO 
concentraIon is observed. Except for P2, which was the only cytokine to have displayed a 
slight reducIon in NO concentraIon a\er 24 hours of sImulaIon. This sIll however, 
contradicts the expectaIon of observing the anI-inflammatory effect of IL-10, but it is in line 
with the expectaIon to observe pro-inflammatory effects of the pepIdes. 
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A theory for this observaIon could be that the combinaIon of LPS and IFN-g results in an 
inflammatory response that cannot be turned around by IL-10 nor the pepIdes. This would 
be the case because as menIoned before, with IFN-g upregulaIng the TLR4 expression.  
This constant upregulaIon of TLR4 together with LPS being added prior to IL-10 suggests that 
there is too much inflammaIon occurring in comparison to the anI-inflammatory effects of 
IL-10 and its derivaIves. This is due to IFN-g inhibiIng endogenous IL-10 producIon while 
also simultaneously increasing TNF-a expression, thus increasing the inflammaIon [12]. This 
could mean that the majority of macrophages would sIll be M1 macrophages and that the 
minority of the macrophages would be the anI-inflammatory M2 macrophages. This theory 
then explains the reason for not being able to observe the anI-inflammatory effect of IL-10 
and the pepIdes.  
It is also important to note that these results are not significant, because the experiment has 
only been performed twice for P1 and P3 (N=2) and once for P2 (N=1). For this reason and 
the contradicIon of the hypothesis, it is recommended to perform this experiment at least 
once more to make the results significant.   
 
Difference in NO concentra1on aTer pre-s1mula1on with IL-10, LPS and co-s1mula1on 
 
Due to the reasoning described above, another NO assay was performed. This Ime, IL-10 or 
LPS were added prior to one another, and co-sImulaIon of the two was tested. As can be 
observed in figure 4, a\er 24 hours and 26 hours of sImulaIon with LPS prior to IL-10, the 
NO concentraIon significantly increased by a large amount. A\er 24 hours of pre-sImulaIon 
with IL-10 and co-sImulaIon, a slight decrease in NO concentraIon of approximately 20% 
compared to LPS alone can be observed. This is expected, because as menIoned before, 
addiIon of IL-10 to RAW 264.7 macrophages polarizes them into M2 macrophages. This 
polarizaIon into M2 means that the macrophages display anI-inflammatory properIes. 
These properIes, together with IL-10’s effect on SOCS3, explains the observed reducIon in 
nitric oxide concentraIon. Pre-sImulaIon with LPS prior to IL-10 addiIon showed no 
reducIon in NO concentraIon again. This can be explained by the same reasoning as 
menIoned above, which states that when adding LPS prior to IL-10, the majority of 
macrophages will sIll be M1. A\er another two hours, the nitric oxide concentraIons 
increased for all treatment types and are higher than the NO concentraIon produced by LPS 
alone. This is contradicIng the results of 24 hours, indicaIng that IL-10 has lost its anI-
inflammatory acIvity. Since the loss of the anI-inflammatory effects of IL-10 a\er 26 hours 
of sImulaIon is significant (N=3), it is suggested that if one wants to determine these effects 
of IL-10, one should find the NO concentraIon for a lower sImulaIon Ime of sImulaIon 
with IL-10 and LPS. It could be that the opImal Ime of sImulaIon with LPS, in order for IL-
10 to exert its anI-inflammatory effect properly, lies lower than 24 hours since the decrease 
in NO producIon was observed at 22 hours of sImulaIon. Based on the varying results 
regarding the NO assays, it was concluded that determinaIon of nitric oxide was not a 
suitable parameter to determine the inflammatory effects of IL-10 and the pepIdes.  
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Effect of IL-10 on rela1ve TNF-a expression levels 
 
Due to the conclusion that determinaIon of NO was not a suitable parameter to determine 
the inflammatory effects of the pepIdes and IL-10, a new method was performed. The effect 
of IL-10 on relaIve TNF-a expression was tested by performing a qPCR. The sImulaIon of 
RAW 264.7 macrophages with 100 ng/ml LPS for two hours resulted in a large increase in 
relaIve TNF-a expression levels compared to the control containing only medium. This is 
expected, because as stated before once LPS binds to TLR4, it gets acIvated. This acIvaIon 
will result in the acIvaIon of the MyD88-dependent and TRIF-dependent signaling 
pathways. These signaling pathways are responsible for the acIvaIon of NF-kb and MAPK, 
which in the end causes the producIon of pro-inflammatory cytokines like TNF-a [7]. 
UlImately, as a result of the release of pro-inflammatory cytokines, the MHC-II expression in 
LPS-sImulated RAW 264.7 macrophages also increases. In figure 5, one can observe this 
effect as TNF-a expression levels were about ten Imes larger than for the control.  
As menIoned above, pre-sImulaIon with IL-10 should in theory should lead to lower 
expression levels of TNF-a due to its anI-inflammatory properIes. As can be seen in figure 5, 
there was a slight reducIon of approximately 15% in TNF-a expression levels a\er pre-
sImulaIon with IL-10. This is also expected, as IL-10 prevents LPS-induced augmentaIon of 
the MyD88-signaling pathway, which is responsible for TNF-a producIon. It also causes the 
polarizaIon of M0 or M1 macrophages into M2 macrophages. This polarizaIon into M2 
would suggest that less TNF-a is produced, as was the case for figure 5 [9,10]. Co-sImulaIon 
of IL-10 and LPS however does not show any decrease in relaIve TNF-a expression levels, 
which is in contrast to the expectaIons. The obtained expression levels are the same for the 
control of LPS and co-sImulaIon. This result is caused by LPS being able to trigger the 
MyD88 expression before IL-10 would be able to down-regulate the expression of MyD88 
[13]. This would then explain not being able to observe a decrease in relaIve TNF-a 
expression levels a\er co-sImulaIon. Thus, since the decrease in TNF-a expression levels 
a\er pre-sImulaIon with IL-10 were not as large as expected and co-sImulaIon does not 
result in a decrease in expression levels and the experiment has only been performed twice, 
it is suggested to execute the same experiment at least once more in order to define the 
obtained results as significant.  
 
Effect of IL-10 and different LPS concentra1ons on rela1ve TNF-a expression levels 
 
Since the reducIon in TNF-a expression levels a\er pre-sImulaIon with IL-10 followed by 
100 ng/ml LPS was not as high as expected, different dosages of LPS were tested to find an 
opImal concentraIon of LPS for which IL-10 can exert its anI-inflammatory effect. As can be 
seen from figure 7, 10 ng/ml LPS, 30 ng/ml LPS and 100 ng/ml LPS caused a great increase in 
TNF-a expression levels, which was expected [7]. Pre-treatment of IL-10, followed by 
addiIon of 30 ng/ml LPS resulted in the greatest reducIon in TNF-a expression levels. It is 
important to note that for this experiment, a more recently obtained IL-10 had been used. It 
can be seen from figure 7 that even though the LPS concentraIons differ, all relaIve TNF-a 
expression levels seem to decrease by a large amount. Specifically comparing the reducIon 
in TNF-a expression levels a\er 100 ng/ml LPS of the previous experiment and this 
experiment, one can observe that IL-10 had a much greater effect in the reducIon in relaIve 
TNF-a expression levels.  
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This might suggest that more recently synthesized IL-10 has greater anI-inflammatory effects 
than older IL-10. For this reason, the next experiments with this new IL-10 have been 
performed. Pre-sImulaIon with P1 resulted in an increase in relaIve TNF-a expression 
levels, suggesIng that it has pro-inflammatory properIes.  
This is expected as P1 should in theory be pro-inflammatory. The results of this experiment 
are not significant however (N=2), which means that it is advised to perform this experiment 
with the same condiIons at least once more.  
 
Rela1ve TNF-a expression levels aTer pre-s1mula1on with IL-10, P1, P2 and P3 
 
Since the opImal concentraIon of LPS to sImulate the macrophages turned out to be 30 
ng/ml, another qPCR had been performed. The qPCR data from figure 7 shows that a\er 
sImulaIon of RAW 264.7 macrophages with 30 ng/ml LPS for 2 hours, the relaIve TNF-a 
expression levels increased by a large amount compared to the control. This is again in line 
with the theory. It is noteworthy that pre-sImulaIon with all pepIdes does not show any 
reducIon in relaIve TNF-a expression levels. Rather, the results display that the TNF-a 
expression levels were higher for pre-sImulaIon with the pepIdes than LPS alone. This is in 
line with the theory, suggesIng that the pepIdes do not show anI-inflammatory properIes 
but rather pro-inflammatory properIes. On the basis of earlier obtained results, this might 
be true. In all performed experiments containing the pepIdes, they mostly did not result in a 
reducIon in NO producIon nor relaIve TNF-a expression levels when treated with LPS. 
Instead, they caused an increase in both nitric oxide and relaIve TNF-a expression levels 
thus suggesIng that they contain pro-inflammatory properIes. However, the results of this 
experiment are not significant (N=1), which indicates that it is suggested to at least perform 
this experiment twice more.  
 
NO concentra1on aTer pre-s1mula1on with IL-10 and P1, P2 and P3 
 
The effect of the newly obtained IL-10 was also determined with an NO assay. The results 
from figure 9 show that treatment of macrophages with LPS resulted in a large increase in 
NO concentraIon again. The nitric oxide concentraIon was not lowered a\er pre-sImulaIon 
with IL-10. PepIde 1 and 2 also did not cause a large increase nor decrease in NO 
concentraIon a\er pre-sImulaIon. P3 however, did show a reducIon a\er pre-sImulaIon 
of around 25% relaIve to the control.  Since the pepIdes are derivaIves and short parts of 
IL-10, P3 could have obtained the part of IL-10 that exerts its anI-inflammatory properIes. 
This result does however contradict the earlier obtained results, because P3 did not display 
any anI-inflammatory effects in an NO assay before. An explanaIon for this observaIon can 
be that in this experiment, 30 ng/ml LPS was used instead of 100 ng/ml LPS. This could mean 
that P3 is more able to exert its anI-inflammatory effect on the RAW 264.7 macrophages 
since there is less LPS present due to the lower concentraIon. If less LPS is present due to 
the lower concentraIon, it would mean that ulImately less NO is produced. Since the 
concentraIons of IL-10 and the pepIdes remained the same throughout all experiments, it is 
possible that P3 is now able to display its anI-inflammatory properIes in this NO assay. 
Another important thing to note is that P3 did result in an increase in TNF-a expression, 
suggesIng its pro-inflammatory properIes.  
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Having obtained the result that shows P3 causing a decrease in NO concentraIon contradicts 
the result on TNF-a expression, because this suggests that P3 might be able to reduce NO via 
anI-inflammatory properIes.  
Since the results from this experiment are also not significant (N=2), it is suggested to 
perform the same experiment at least once more in order to confirm the inflammatory effect 
of P3.  
 
A noIceable observaIon regarding the results from all NO assays is that over Ime, higher 
NO concentraIons were measured. The last NO assay performed with the same cell line with 
passage number 8 resulted in twice as large (40 µM) nitric oxide being produced compared 
to the first NO assay performed (20 µM).  
This large increase in NO producIon is due to the acidic environment of the RAW 264.7 
macrophages. RAW 264.7 macrophages remain stable through passage number 10 up to 30 
[14]. The passage number used for the final experiment was 36 (p8 + 26). It was decided to 
conInue with this passage number, because the study only lasted one more week. However, 
this passage number is well beyond 30. It was observed that the medium containing the 
macrophages turned acidic much faster during incubaIon at 37°C, suggesIng that their 
metabolism had been changed. The change into more acidic medium also has an effect on 
the iNOS acIvity from RAW 264.7 macrophages in response to LPS. When the pH of the 
environment of RAW 264.7 macrophages lowers, the acIvity of iNOS will be upregulated 
[15]. This means that even though a lower concentraIon of LPS was used in the last 
experiment, more NO will be produced because of this upregulated acIvity of iNOS. These 
results were seen over Ime during this study.  
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Further research 
 
An important thing to note is that almost every result obtained from the NO assays about the 
anI-inflammatory effects of IL-10 is not in line with the theory. The results of the pepIdes 
are someImes in line with the theory, but are also not in line a few Imes. This means that 
the results are rather inconsistent, since some results show that the pepIdes do cause a 
reducIon in nitric oxide producIon and some show that they do not. This suggests that 
determining NO concentraIons might not be a suitable parameter in order to determine 
these effects of IL-10 and its derivaIves. Instead, it is suggested to perform more qPCR 
experiments and determine the effects of the pepIdes and IL-10 in this manner. Since the 
results of the anI-inflammatory effects of IL-10 show that it decreases TNF-a expression 
levels and especially the pepIde derivaIves causing large increases in TNF-a expression, it is 
also suggested that the pepIdes do not display these anI-inflammatory effects at all. This 
would mean that the pepIde derivaIves have pro-inflammatory effects and could possibly 
also have anI-fibroIc effects, since these pepIdes are part of the IL-10 molecule and IL-10 
displays both anI-inflammatory and ant-fibroIc effects [16]. Further research on these 
pepIdes should thus focus on the anI-fibroIc effects of IL-10 and the pepIde derivaIves. 
This can be done by determining the IL-10R expression on either RAW 264.7 macrophages or 
fibroblasts with immunohistochemistry, immunofluorescence microscopy or PCR analysis of 
the receptors. Another method to determine the anI-fibroIc effects of IL-10 and the 
pepIdes is to determine the expression of transforming growth factor-b1 (TGF-b1), matrix 
metalloproteinase 1 (MMP1) and MMP8. IL-10 is known to down-regulate TGF-b1 and 
upregulate MMP1 and MMP8 [17].  
DeterminaIon of these expressions a\er treatment with IL-10 and the pepIde derivaIves 
could possibly uncover the anI-fibroIc effects of both IL-10 and the pepIdes.  
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Conclusion 
 
In conclusion, from the obtained results one can conclude that when sImulaIng RAW 264.7 
macrophages with LPS, a large difference in NO concentraIon can be observed. Furthermore, 
there is also a large increase in relaIve TNF-a mRNA expression. When sImulaIng the 
macrophages with LPS and IFN-g together, an approximate 1.5-fold larger NO response is 
measured. There is no real difference in relaIve TNF-a mRNA expression a\er treatment 
with LPS alone or with LPS and IFN-g together. However, it was determined that IL-10 did not 
have a large effect on the relaIve TNF-a mRNA expression a\er treatment with both LPS and 
IFN-g. The anI-inflammatory effect of IL-10 was only observed a\er treatment of RAW 264.7 
macrophages with only LPS. IL-10 greatly lowered relaIve TNF-a mRNA expression. It was 
also seen that IL-10 did not show large effects on the reducIon in nitric oxide producIon, 
except for pre-treatment with IL-10 and co-treatment with IL-10 and LPS a\er 22 hours. In 
these cases, IL-10 did slightly reduce the nitric oxide concentraIon, but these concentraIons 
increased again a\er two hours. Regarding the inconsistent results of the observed effects of 
IL-10 from the NO assays, it can be concluded that measuring nitric oxide producIon is not a 
suitable parameter to determine the inflammatory effects of IL-10. Instead, it was concluded 
that determining relaIve TNF-a mRNA expression is a good parameter to determine the anI-
inflammatory effect of IL-10, because these results are consistent throughout this enIre 
study.  
The pepIde derivaIves of IL-10 did not have reducing effects on the produced nitric oxide. 
Neither pre-sImulaIon with the pepIdes, nor with LPS resulted in a reducIon in NO 
concentraIon. However, P3 did show a slight reducIon in NO concentraIon a\er pre-
sImulaIon with P3, but this result is not significant. The pepIde derivaIves also did not 
display any reducing effects of relaIve TNF-a mRNA expression. Most of the Ime, the 
relaIve TNF-a mRNA expression increased a\er treatment with the pepIdes. This suggests 
that they do not display the anI-inflammatory effects of IL-10, but rather display pro-
inflammatory effects. From the obtained results with the pepIdes, it can be concluded that 
they could potenIally be effecIve as a pro-inflammatory substance in the treatment of liver 
fibrosis and might also be used as an anI-fibroIc a\er further research has been performed. 
Since all results from the qPCR were consistent and greatly displayed the inflammatory 
effects of IL-10 and the pepIdes, it can be concluded that the qPCR is the opImal method to 
determine the inflammatory effects of IL-10 and the pepIde derivaIves.    
 
As no significant inflammatory effect of IL-10 and the pepIdes were determined with the NO 
assays, and the NO concentraIon is not a good parameter to determine the inflammatory 
acIvity of IL-10 and the pepIdes, further studies on this topic should focus more on qPCR 
experiments to determine these inflammatory effects. One should also focus on uncovering 
the anI-fibroIc effects of the pepIdes. This can be done by first determining the IL-10 
receptor expression as well as determining TGF-b1, MMP1 and MMP8 expression levels a\er 
treatment.   
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Appendix 
 
Appendix A  - Determina1on of NO concentra1on in s1mulated RAW 264.7 
macrophages 
 
1.1 Raw data corresponding to figure 2 and 3 

Table 1 The raw data from the NO assay corresponding to figure 2 

Treatment Absorbance 
Control 0,053 0,053 0,051 
LPS 0,199 0,052 0,204 
IFN-g 0,051 0,054 0,052 
LPS + IFN-g 0,306 0,295 0,300 
Control 0,056 0,063 0,054 
LPS 0,185 0,253 0,174 
IFN-g 0,059 0,059 0,058 
LPS + IFN-g 0,279 0,283 0,296 
Control 0,060 0,052 0,058 
LPS  0,174 0,229 0,187 
IFN-g 0,053 0,053 0,060 
LPS + IFN-g 0,219 0,232 0,227 
Treatment Average absorbance Concentra^on (µM) Concentra^on + std 

(µM) 
Control 0,0523 -1,82 -1,82 ± -0,04 
LPS 0,2015 10,93 10,93 ± 4,68 
IFN-g 0,052 -1,85 -1,85 ± -0,062 
LPS + IFN-g 0,3003 19,38 19,38 ± 0,355 
Control 0,055 0,1 0,1 ± 0,001 
LPS 0,180 13,2 13,2 ± 0,008 
IFN-g 0,059 0,5 0,5 ± 0,001 
LPS + IFN-g 0,281 23,8 23,8 ± 0,003 
Control 0,057 -0,878 -0,878 ± -0,064 
LPS 0,197 7,763 7,763 ± 1,14 
IFN-g 0,055 -0,961 -0,961 ± -0,070 
LPS + IFN-g 0,226 9,574 9,574 ± 0,277 

Figure 10 The calibra3on curves corresponding to the NO assay from figure 2. From leV to right; R2 = 0,9988, R2 = 0,999, R2 = 0,9975 
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Table 2 Data corresponding to the MTT assay from figure 3 

Treatment Absorbance 
Control 0,677 0,525 0,493 
LPS 0,684 0,825 0,596 
IFN-g 0,992 0,595 0,809 
LPS + IFN-g 0,688 0,452 0,504 
MTT control 0,099 0,1 0,103 
Control 0,605 0,590 0,414 
LPS 0,271 0,603 0,429 
IFN-g 0,378 0,516 0,528 
LPS + IFN-g 0,479 0,384 0,564 
MTT control 0,086 0,072 0,067 
Control 0,410 0,674 0,569 
LPS 0,549 0,547 0,550 
IFN-g 0,584 0,474 0,534 
LPS + IFN-g 0,407 0,415 0,406 
MTT control 0,086 0,096 0,088 

 

Table 3 Data corresponding to the MTT assay from figure 3 

Treatment Viability Average 
percentage 

Average 
percentage ± 
STD 

Control 0,919 0,650 0,594 72,11  72,11 ± 
7,080 

LPS 0,932 1,181 0,776 96,31  96,31 ± 
28,06 

IFN-g 1,477 0,774 1,153 113,47  113,47 ± 
49,97 

LPS + IFN-g 0,934 0,521 0,613 69,11  69,11 ± 27, 
68 

MTT control -0,1036 -0,1029 -0,0965 0 0 ± 0 
Control 0,605 0,590 0,414 53,63 100 ± 19,80 
LPS 0,271 0,603 0,429 77,89 77,89 ± 

29,78 
IFN-g 0,378 0,516 0,528 86,49 86,49 ± 

15,21 
LPS + IFN-g 0,479 0,384 0,564 86,85 86,85 ± 

16,44 
MTT control 0,086 0,072 0,075 0,075 0,075 ± 0 
Control 0,32 0,584 0,479 100 100 ± 28,83 
LPS 0,459 0,457 0,460 99,50 99,50 ± 0,33 
IFN-g 0,494 0,384 0,444 95,60 95,60 ± 

11,95 
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LPS + IFN-g 0,317 0,325 0,316 68,70 68,70 ± 
0,150 

MTT control 0,00 0,00 0,00 0 0 ± 0 
 
1.2 Raw data from figure 4 

Table 4 Data obtained from NO assay from figure 4 

Treatment Time (h) Absorbance 
Control 0 0,047 0,047 0,062 
LPS + IFN-g 0 0,106 0,15 0,141 
IL-10 0 0,043 0,048 0,043 
P1 0 0,047 0,052 0,046 
P3 0 0,045 0,043 0,045 
LPS + IFN-g + IL-
10 

0 0,127 0,148 0,150 

LPS + IFN-g + P1 0 0,138 0,154 0,145 
LPS + IFN-g + P3 0 0,124 0,135 0,151 
Control 0 0,046 0,045 0,049 
LPS + IFN-g 0 0,133 0,155 0,150 
IL-10 0 0,042 0,042 0,042 
P1 0 0,043 0,043 0,044 
P3 0 0,045 0,044 0,046 
LPS + IFN-g + IL-
10 

0 0,135 0,171 0,172 

LPS + IFN-g + P1 0 0,141 0,144 0,163 
LPS + IFN-g + P3 0 0,129 0,152 0,153 
Control 0 0,045 0,045 0,048 
LPS + IFN-g 0 0,092 0,106 0,110 
IL-10 0 0,047 0,044 0,046 
P1 0 0,046 0,045 0,044 
P2 0 0,046 0,045 0,045 
LPS + IFN-g + IL-
10 

0 0,097 0,103 0,113 

LPS + IFN-g + P1 0 0,102 0,106 0,111 
LPS + IFN-g + P2 0 0,113 0,126 0,109 
Control 2 0,047 0,040 0,301 

Figure 11 Calibra3on curves corresponding to the NO assay in figure 4. From leV to right: R2 = 0,9994, R2 = 0,9994, R2 = 0,9975. 
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LPS + IFN-g 2 0,092 0,112 0,107 
IL-10 2 0,039 0,040 0,047 
P1 2 0,042 0,040 0,050 
P3 2 0,050 0,039 0,043 
LPS + IFN-g + IL-
10 

2 0,139 0,124 0,132 

LPS + IFN-g + P1 2 0,097 0,149 0,129 
LPS + IFN-g + P3 2 0,130 0,136 0,143 
Control 2 0,044 0,041 0,047 
LPS + IFN-g 2 0,141 0,192 0,162 
IL-10 2 0,042 0,043 0,046 
P1 2 0,040 0,044 0,078 
P3 2 0,045 0,047 0,046 
LPS + IFN-g + IL-
10 

2 0,131 0,156 0,149 

LPS + IFN-g + P1 2 0,141 0,157 0,205 
LPS + IFN-g + P3 2 0,138 0,155 0,152 
Control 2 0,047 0,046 0,046 
LPS + IFN-g 2 0,109 0,105 0,109 
IL-10 2 0,053 0,046 0,046 
P1 2 0,049 0,045 0,045 
P2 2 0,045 0,046 0,043 
LPS + IFN-g + IL-
10 

2 0,149 0,113 0,130 

LPS + IFN-g + P1 2 0,104 0,100 0,098 
LPS + IFN-g + P2 2 0,111 0,122 0,108 
Control 24 0,045 0,043 0,057 
LPS + IFN-g 24 0,165 0,186 0,184 
IL-10 24 0,049 0,052 0,052 
P1 24 0,049 0,058 0,054 
P3 24 0,056 0,060 0,057 
LPS + IFN-g + IL-
10 

24 0,196 0,191 0,197 

LPS + IFN-g + P1 24 0,188 0,195 0,201 
LPS + IFN-g + P3 24 0,181 0,179 0,189 
Control 24 0,056 0,042 0,056 
LPS + IFN-g 24 0,174 0,193 0,203 
IL-10 24 0,042 0,043 0,044 
P1 24 0,043 0,041 0,043 
P3 24 0,046 0,042 0,043 
LPS + IFN-g + IL-
10 

24 0,150 0,183 0,197 

LPS + IFN-g + P1 24 0,172 0,207 0,214 
LPS + IFN-g + P3 24 0,174 0,196 0,205 
Control 24 0,050 0,054 0,056 
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LPS + IFN-g 24 0,195 0,166 0,154 
IL-10 24 0,047 0,046 0,047 
P1 24 0,044 0,044 0,044 
P2 24 0,046 0,045 0,047 
LPS + IFN-g + IL-
10 

24 0,182 0,169 0,257 

LPS + IFN-g + P1 24 0,177 0,157 0,150 
LPS + IFN-g + P2 24 0,174 0,157 0,146 

 
Table 5 Data obtained from NO assay from figure 3 

Treatment Time (h) Average 
absorbance 

Concentra^on 
(µM) 

Concentra^on ± 
std (µM) 

Control 0 0,52 1,75 1,75 ± 0,2914 
LPS + IFN-g 0 0,132 18,49 18,49 ± 3,247 
IL-10 0 0,045 0,22 0,22 ± 0,014 
P1 0 0,048 0,986 0,986 ± 0,065 
P3 0 0,044 0,153 0,153 ± 0,004 
LPS + IFN-g + IL-
10 

0 0,142 20,43 20,43 ± 1,837 

LPS + IFN-g + P1 0 0,146 21,26 21,26 ± 1,171 
LPS + IFN-g + P3 0 0,137 19,39 19,39 ± 1,926 
Control 0 0,0467 -0,0486 -0,0486 ± 0 
LPS + IFN-g 0 0,146 20,64 20,64 ± 1,63 
IL-10 0 0,042 -1,02 -1,02 ± 0 

P1 0 0,0433 -0,743 -0,743 ± 0 
P3 0 0,045 -0,395 -0,395 ± 0 
LPS + IFN-g + IL-
10 

0 0,1593 23,42 23,42 ± 3,09 

LPS + IFN-g + P1 0 0,1493 21,34 21,34 ± 1,704 
LPS + IFN-g + P3 0 0,1446 20,36 20,36 ± 1,911 
Control 0 0,046 -0,10 -0,10 ± -0,005 
LPS + IFN-g 0 0,108 16,50 16,50 ± 1,443 
IL-10 0 0,046 -0,20 -0,20 ± -0,008 
P1 0 0,045 -0,40 -0,40 ± -0,009 
P2 0 0,045 -0,40  -0,40 ± -0,004 
LPS + IFN-g + IL-
10 

0 0,104 15,5 15,5 ± 1,202 

LPS + IFN-g + P1 0 0,106 16,0 16,0 ± 0,681 
LPS + IFN-g + P2 0 0,111 17,30  17,30 ± 0,441 
Control 2 0,129 17,86 17,86 ± 20,54 
LPS + IFN-g 2 0,104 12,51 12,51 ± 1,256 
IL-10 2 0,042 -0,33 -0,33 ± 0,035 
P1 2 0,044 0,083 0,083 ± 0,100 
P3 2 0,044 0,083 0,083 ± 0,105 
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LPS + IFN-g + IL-
10 

2 0,132 18,35 18,35 ± 1,046 

LPS + IFN-g + P1 2 0,125 16,96 16,96 ± 3,559 
LPS + IFN-g + P3 2 0,136 19,32 19,32 ± 0,922 
Control 2 0,044 -0,604 -0,604 ± 0 
LPS + IFN-g 2 0,165 24,604  24,604 ± 3,822 
IL-10 2 0,0436 -0,673 -0,673 ± 0 
P1 2 0,054 1,479 1,479 ± 0,572 
P3 2 0,046 -0,188 -0,188 ± 0 
LPS + IFN-g + IL-
10 

2 0,145 20,51 20,51 ± 1,82 

LPS + IFN-g + P1 2 0,167 25,16 25,16 ± 4,99 
LPS + IFN-g + P3 2 0,148 21,13 21,13 ± 1,29 
Control 2 0,046 -0,045 -0,045 ± -

0,0005 
LPS + IFN-g 2 0,108 16,50 16,50 ± 0,355 
IL-10 2 0,048 0,50 0,50 ± 0,0414 
P1 2 0,046 -0,045 -0,045 ± -0,002 
P2 2 0,045 -0,50 -0,50 ± -0,017 
LPS + IFN-g + IL-
10 

2 0,131 22,70 22,70 ± 3,135 

LPS + IFN-g + P1 2 0,099 14,20 14,20 ± 0,438 
LPS + IFN-g + P2 2 0,110 17,00 17,00 ± 1,146 
Control 24 0,048 0,986 0,986 ± 0,154 
LPS + IFN-g 24 0,178 28,07 28,07 ± 1,824 
IL-10 24 0,051 1,542 1,542 ± 0,052 
P1 24 0,054 2,097 2,097 ± 0,176 
P3 24 0,058 2,931 2,931 ± 0,106 
LPS + IFN-g + IL-
10 

24 0,195 31,47 31,47 ± 0,519 

LPS + IFN-g + P1 24 0,195 31,47 31,47 ± 1,052 
LPS + IFN-g + P3 24 0,183 29,04 29,04 ± 0,840 
Control 24 0,0513 0,924 0,924 ± 0,145 
LPS + IFN-g 24 0,190 29,81 29,81 ± 2,311 
IL-10 24 0,043 -0,812 -0,812 ± 0 
P1 24 0,0423 -0,951 -0,951 ± 0 
P3 24 0,0436 -0,674 -0,674 ± 0 
LPS + IFN-g + IL-
10 

24 0,177 27,03 27,03 ± 3,69 

LPS + IFN-g + P1 24 0,198 31,41 31,41 ± 3,58 
LPS + IFN-g + P3 24 0,192 30,16 30,16 ± 0,70 
Control 24 0,053 1,80 1,80 ± 0,106 
LPS + IFN-g 24 0,160 30,70  30,70 ± 4,041 
IL-10 24 0,047 0,045 0,045 ± 0,001 
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P1 24 0,044 -0,70 -0,70 ± 0 
P2 24 0,046 -0,10 -0,10 ± -0,003 
LPS + IFN-g + IL-
10 

24 0,176 34,90 34,90 ± 9,437 

LPS + IFN-g + P1 24 0,154 28,90 28,90 ± 2,640 
LPS + IFN-g + P2 24 0,152 28,40 28,40 ± 2,642 

 
1.3 Raw data used to obtain results in figure 5 

Table 6 Raw data from the NO assay in figure 5 
Treatment Time (h) Absorbance 
Control 24 0,048 0,046 0,047 
LPS 24 0,178 0,189 0,176 
IL-10 24 0,047 0,052 0,049 
Pre-sImulaIon 
LPS 

24 0,193 0,176 0,161 

Pre-sImulaIon 
IL-10 

24 0,158 0,155 0,154 

Co-sImulaIon 24 0,161 0,153 0,161 
Control 24 0,050 0,045 0,046 
LPS 24 0,128 0,126 0,121 
IL-10 24 0,050 0,048 0,049 
Pre-sImulaIon 
LPS 

24 0,115 0,112 0,109 

Pre-sImulaIon 
IL-10 

24 0,130 0,126 0,160 

Co-sImulaIon 24 0,118 0,113 0,110 
Control 24 0,048 0,046 0,047 
LPS 24 0,178 0,189 0,176 
IL-10 24 0,047 0,052 0,049 
Pre-sImulaIon 
LPS 

24 0,193 0,176 0,161 

Pre-sImulaIon 
IL-10 

24 0,158 0,155 0,154 

Co-sImulaIon 24 0,161 0,153 0,161 
Control 26 0,063 0,054 0,053 

Figure 12 Calibra3on curves corresponding to the NO assay in figure 4. From leV to right: R2 = 0,9941, R2 = 0,9994, R2 = 0,999. 
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LPS 26 0,198 0,211 0,277 
IL-10 26 0,087 0,055 0,052 
Pre-sImulaIon 
LPS 

26 0,294 0,189 0,173 

Pre-sImulaIon 
IL-10 

26 0,224 0,243 0,317 

Co-sImulaIon 26 0,201 0,332 0,195 
Control 26 0,050 0,046 0,054 
LPS 26 0,126 0,123 0,119 
IL-10 26 0,046 0,045 0,047 
Pre-sImulaIon 
LPS 

26 0,112 0,112 0,106 

Pre-sImulaIon 
IL-10 

26 0,121 0,121 0,120 

Co-sImulaIon 26 0,117 0,113 0,107 
Control 26 0,063 0,054 0,053 
LPS 26 0,198 0,211 0,277 
IL-10 26 0,087 0,055 0,052 
Pre-sImulaIon 
LPS 

26 0,294 0,189 0,173 

Pre-sImulaIon 
IL-10 

26 0,224 0,243 0,317 

Co-sImulaIon 26 0,201 0,332 0,195 
Treatment Time (h) Average 

absorbance 
Concentra^on 
(µM) 

Concentra^on ± 
std (µM) 

Control 24 0,047 -2,08 -2,08 ± -0,044 
LPS 24 0,177 22,45 22,45 ± 0,179 
IL-10 24 0,049 -1,64 -1,64 ± -0,083 
Pre-sImulaIon 
LPS 

24 0,177 22,39 22,39 ± 2,029 

Pre-sImulaIon 
IL-10 

24 0,156 18,43 18,43 ± 0,246 

Co-sImulaIon 24 0,158 18,93 19,93 ± 0,552 
Control 24    
LPS 24    
IL-10 24    
Pre-sImulaIon 
LPS 

24    

Pre-sImulaIon 
IL-10 

24    

Co-sImulaIon 24    
Control 24 0,047 -0,870 -0,870 ± -0,019 
LPS 24 0,181 23,94 23,94 ± 0,926 
IL-10 24 0,049 -0,438 -0,438 ± -0,022 
Pre-sImulaIon 
LPS 

24 0,177 23,14 23,14 ± 2,097 
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Pre-sImulaIon 
IL-10 

24 0,156 19,25 19,25 ± 0,257 

Co-sImulaIon 24 0,158 19,75 19,75 ± 0,576 
Control 26    
LPS 26    
IL-10 26    
Pre-sImulaIon 
LPS 

26    

Pre-sImulaIon 
IL-10 

26    

Co-sImulaIon 26    
Control 26 0,057 -0,252 -0,252 ± -0,024 
LPS 26 0,204 27,64 27,64 ± 1,24 
IL-10 26 0,065 1,26 1,26 ± 0,377 
Pre-sImulaIon 
LPS 

26 0,181 23,21 23,21 ± 1,45 

Pre-sImulaIon 
IL-10 

26 0,234 33,11 33,11 ± 1,905 

Co-sImulaIon 26 0,198 26,42 26,42 ± 0,566 
Control 26 0,057 0,919 0,919 ± 0,089 
LPS 26 0,229 32,77 32,77 ± 6,07 
IL-10 26 0,065 2,40 2,40 ± 0,720 
Pre-sImulaIon 
LPS 

26 0,219 30,92 30,92 ± 9,29 

Pre-sImulaIon 
IL-10 

26 0,261 38,82 38,82 ± 7,299  

Co-sImulaIon 26 0,243 35,36 35,36 ± 11,28 
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1.4 Raw data used to obtain results in figure 9 

Table 7 Raw data used to obtain results from the NO assay from figure 9 

Treatment Absorbance 
Control 0,053 0,050 0,052 
IL-10 0,052 0,051 0,048 
P1 0,051 0,051 0,051 
P2 0,05 0,051 0,051 
P3 0,05 0,052 0,05 
LPS 0,317 0,341 0,301 
IL-10 + LPS 0,307 0,297 0,305 
P1 + LPS 0,294 0,323 0,316 
P2 + LPS 0,280 0,311 0,275 
P3 + LPS 0,229 0,276 0,252 
Control 0,054 0,050 0,051 
IL-10 0,051 0,050 0,060 
P1 0,059 0,052 0,055 
P2 0,054 0,056 0,056 
P3 0,055 0,054 0,056 
LPS 0,263 0,337 0,290 
IL-10 + LPS 0,258 0,33 0,321 
P1 + LPS 0,229 0,330 0,327 
P2 + LPS 0,277 0,321 0,305 
P3 + LPS 0,195 0,277 0,249 
Treatment Average absorbance Concentra^on (µM) Concentra^on ± std 

(µM) 
Control 0,052 -0,0058 -0,0058 ± -0,0002 
IL-10 0,050 -0,240 -0,240 ± -0,010 
P1 0,051 -0,123 -0,123 ± 0 
P2 0,051 -0,181 -0,18 ± -0,002 
P3 0,051 -0,182 -0,182 ± -0,004 
LPS 0,320 47,01 47,01 ± 2,96 
IL-10 + LPS 0,303 44,09 44,09 ± 0,770 
P1 + LPS 0,311 45,49 45,49 ± 2,21 
P2 + LPS 0,289 41,57 41,57 ± 2,808 

 Figure 13 Calibra3on curves corresponding to the NO assay in figure 10. From leV to right: R2 = 0,9999, R2 = 0,9993. 
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P3 + LPS 0,252 35,20 35,20 ± 3,278 
Control 0,052 -0,0230 -0,0230 ± -0,0009 
IL-10 0,054 0,322 0,322 ± 0,033 
P1 0,055 0,609 0,609 ± 0,0387 
P2 0,055 0,609 0,609 ± 0,0127 
P3 0,055 0,552 0,552 ± 0,010 
LPS 0,300 42,22 42,22 ± 5,329 
IL-10 + LPS 0,303 43,31 43,31 ± 5,607 
P1 + LPS 0,295 41,99 41,99 ± 8,170 
P2 + LPS 0,301 42,97 42,97 ± 3,179 
P3 + LPS 0,240 32,51 32,51 ± 5,638 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 38 

Appendix B:  
2.1 qPCR Data corresponding to figure 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 Standard curve, amplifica3on curve and mel3ng curve B-ac3n qPCR corresponding to sample 1. 
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Table 8 b-ac3n Ct, Quan3ty and Mel3ng Temp. Sample 1 

Sample Name CT QuanIty Tm1 Tm2 
STD4 16,486 4,000 85,912  
STD4 16,981 4,000 85,912  
STD4 17,147 4,000 85,912  
STD2 16,739 2,000 85,912  
STD2 17,499 2,000 86,044  
STD2 17,064 2,000 85,912  
STD1 17,864 1,000 85,912  
STD1 18,489 1,000 86,044  
STD1 18,443 1,000 86,044  
STD0.5 19,558 0,500 85,912  
STD0.5 19,307 0,500 85,912  
STD0.5 19,213 0,500 85,912  
STD0.25 20,805 0,250 85,912  
STD0.25 21,215 0,250 86,044  
STD0.25 21,251 0,250 86,044  
Control 1 17,973 1,441 85,912  
Control 1 18,352 1,127 86,044  
Control 1 18,296 1,170 86,044  
Control 2 17,791 1,622 85,912  
Control 2 18,226 1,224 86,044  
Control 2 17,870 1,542 86,044  
IL-10 1 17,730 1,687 85,912  
IL-10 1 17,781 1,632 86,044  
IL-10 1 17,984 1,431 86,044  
IL-10 2 17,332 2,184 86,044  
IL-10 2 18,111 1,318 86,044  
IL-10 2 17,741 1,675 86,044  
LPS 1 17,399 2,091 86,044  
LPS 1 17,843 1,568 86,176  
LPS 1 17,801 1,612 86,044  
LPS 2 17,600 1,835 86,044  
LPS 2 18,219 1,229 86,176  
LPS 2 18,336 1,140 86,176  
IL-10 pre 18,222 1,227 86,044  
IL-10 pre 17,901 1,510 86,044  
IL-10 pre 18,030 1,389 86,044  
IL-10 pre 2 17,596 1,840 86,044  
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IL-10 pre 2 18,178 1,262 86,176  
IL-10 pre 2 17,551 1,895 86,044  
CosIm. 1 17,919 1,493 86,044  
CosIm. 1 18,112 1,317 86,176  
CosIm. 1 18,107 1,322 86,044  
CosIm. 2 18,992 0,745 86,044  
CosIm. 2 18,187 1,255 86,176  
CosIm. 2 17,809 1,603 86,044  
NC 2  Undetermined  85,780 61,371 
NC 2 Undetermined  85,780 61,239 
NC 2 Undetermined  85,912 61,239 
PC 1 18,096 1,331 85,648  
PC 1 17,991 1,425 85,780  
PC 1 18,046 1,375 85,780  

 
 
 
Table 9 b-ac3n average quan3ty and corresponding st dev sample 1 

Treatment B-acIn quanIty St Dev 
Control 1 1,246083 0,17039705 
Control 2 1,462347 0,21067231 

Cost. 1 1,377079 0,10008503 
CosI. 2 1,428832 0,2462503 

IL-10 + LPS 1 1,375558 0,142217 
IL-10 + LPS 2 1,867315 0,03855021 

IL-10 1 1,583540 0,13475189 
IL-10 2 1,496513 0,25266024 
LPS 1 1,589977 0,03059625 
LPS 2 1,184494 0,06351867 
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Figure 15 Standard curve, amplifica3on curve and mel3ng curve TNF-a qPCR corresponding to sample 1. 
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Table 10 TNF-a Ct, Quan3ty and Mel3ng Temp. Sample 1 

Sample Name CT QuanIty Tm1 Tm2 Tm3 
STD 4 19,974 4,000 87,081   
STD 4 20,216 4,000 87,213   
STD 4 20,161 4,000 87,213   
STD 2 19,765 2,000 86,949   
STD 2 20,066 2,000 87,081   
STD 2 20,419 2,000 87,081   
STD 1 21,665 1,000 87,081   
STD 1 21,943 1,000 87,213   
STD 1 21,109 1,000 87,081   
STD 0.5 22,065 0,500 87,081   
STD 0.5 23,111 0,500 87,213   
STD 0.5 22,119 0,500 87,213   
STD 0.25 23,126 0,250 87,081   
STD 0.25 23,135 0,250 87,213   
STD 0.25 23,358 0,250 87,081   
Control 1 23,759 0,157 87,081   
Control 1 23,560 0,185 87,213   
Control 1 23,765 0,156 87,081   
Control 2 23,613 0,177 87,081   
Control 2 23,653 0,171 87,213   
Control 2 24,095 0,120 87,081   
IL-10 1 24,348 0,097 87,213   
IL-10 1 23,732 0,161 87,213   
IL-10 1 24,107 0,118 87,081   
IL-10 2 24,273 0,103 87,213   
IL-10 2 23,713 0,163 87,213   
IL-10 2 23,658 0,171 87,213   
LPS 1 20,126 3,011 87,213   
LPS 1 20,463 2,290 87,345   
LPS 1 20,435 2,342 87,213   
LPS 2 20,096 3,086 87,213   
LPS 2 21,170 1,289 87,476   
LPS 2 21,603 0,906 87,345   
IL-10 + LPS 1 20,444 2,325 87,213   
IL-10 + LPS 1 21,520 0,970 87,345   
IL-10 + LPS 1 21,511 0,977 87,345   
IL-10 + LPS 2 19,821 3,858 87,345   
IL-10 + LPS 2 20,202 2,831 87,345   
IL-10 + LPS 2 20,356 2,498 87,345   
CosI. 1 20,176 2,891 87,345   
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CosI. 1 21,118 1,345 87,345   
CosI. 1 21,496 0,989 87,345   
CosI. 2 20,488 2,243 87,213   
CosI. 2 20,538 2,153 87,345   
CosI. 2 21,204 1,253 87,213   
NC Undetermined  61,369 87,081 82,466 
NC Undetermined  61,369 87,081  
PC 23,429 0,205 87,213   
PC 24,320 0,100 87,213   

 
Table 11 TNF-a average quan3ty and corresponding St Dev from sample 1. 

TNF-a Av quanIty St Dev 
Control 1 0,157 0,0005508 
Control 2 0,174 0,00396493 
Cost. 1 1,167 0,25149113 
CosI. 2 2,198 0,06365304 
IL-10 + LPS 1 0,973 0,00503212 
IL-10 + LPS 2 2,664 0,23602825 
IL-10 1 0,125 0,03222393 
IL-10 2 0,167 0,00528722 
LPS 1 2,316 0,03704877 
LPS 2 1,097 0,27073985 

 
 
Table 12 Rela3ve TNF-a expression and average rela3ve TNF-a expression. 

 RelaIve 
Average relaIve 

expression 
St Dev Average 

relaIve expression 
Control 1 0,12580186 0,12240311 

 
0,00480657 

 Control 2 0,11900435 
Cost. 1 0,84737443 1,19300389 

 
0,48879387 

 CosI. 2 1,53863335 
IL-10 + LPS 1 0,70757555 1,06723788 

 
0,50863935 

 IL-10 + LPS 2 1,42690022 
IL-10 1 0,0792021 0,09534673 

 
0,02283196 

 IL-10 2 0,11149136 
LPS 1 1,4567576 1,19161692 

 
0,37496554 

 LPS 2 0,92647624 
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Figure 16 Standard curve, amplifica3on curve and mel3ng curve TNF-alpha qPCR corresponding to sample 2 
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Table 13 TNF-alpha Ct, Quan3ty and Mel3ng Temp. Sample 2 

Sample 
Name 

Target 
Name CT QuanIty Tm1 Tm2 Tm3 

STD4 OleTNFa 17,165 4,000 86,763   
STD4 OleTNFa 16,966 4,000 86,895   
STD4 OleTNFa 16,857 4,000 86,895   
STD2 OleTNFa 17,847 2,000 86,763   
STD2 OleTNFa 17,995 2,000 86,763   
STD2 OleTNFa 17,847 2,000 86,895   
STD1 OleTNFa 18,785 1,000 86,763   
STD1 OleTNFa 18,977 1,000 86,895   
STD1 OleTNFa 18,681 1,000 86,895   
STD0,5 OleTNFa 19,630 0,500 86,763   
STD0,5 OleTNFa 19,961 0,500 86,895   
STD0,5 OleTNFa 19,778 0,500 86,895   
STD0,25 OleTNFa 21,337 0,250 86,763   
STD0,25 OleTNFa 21,502 0,250 86,763   
STD0,25 OleTNFa 22,193 0,250 86,763   
Control 1 OleTNFa 21,567 0,210 86,763   
Control 1 OleTNFa 21,491 0,220 86,895   
Control 1 OleTNFa 23,292 0,073 86,500   
Control 2 OleTNFa 21,778 0,185 86,763   
Control 2 OleTNFa 20,966 0,304 87,158   
Control 2 OleTNFa 21,371 0,237 86,895   
IL-10 1 OleTNFa 21,580 0,209 86,895   
IL-10 1 OleTNFa 21,451 0,226 86,895   
IL-10 1 OleTNFa 21,423 0,230 86,895   
IL-10 2 OleTNFa 21,455 0,225 86,895   
IL-10 2 OleTNFa 21,491 0,220 86,895   
IL-10 2 OleTNFa 21,622 0,203 86,763   
LPS 1 OleTNFa 18,195 1,677 86,895   
LPS 1 OleTNFa 18,311 1,561 86,895   
LPS 1 OleTNFa 18,217 1,655 86,895   
LPS 2 OleTNFa 18,138 1,737 86,895   
LPS 2 OleTNFa 18,197 1,675 87,026   
LPS 2 OleTNFa 18,229 1,643 86,895   
IL-10 pre OleTNFa 18,426 1,455 87,026   
IL-10 pre OleTNFa 18,474 1,413 87,026   
IL-10 pre OleTNFa 18,380 1,496 87,026   
IL-10 pre 2 OleTNFa 17,949 1,951 87,026   
IL-10 pre 2 OleTNFa 18,069 1,812 87,026   
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IL-10 pre 2 OleTNFa 17,940 1,962 87,026   
CosIm. 1 OleTNFa 18,046 1,838 87,026   
CosIm. 1 OleTNFa 18,084 1,795 87,026   
CosIm. 1 OleTNFa 17,963 1,935 87,026   
CosIm. 2 OleTNFa 18,376 1,500 86,895   
CosIm. 2 OleTNFa 18,438 1,444 87,026   
CosIm. 2 OleTNFa 18,255 1,617 86,895   
NC OleTNFa Undetermined  61,237 92,290 85,579 
NC OleTNFa Undetermined  85,579 61,368 92,290 
NC OleTNFa Undetermined  62,158 85,974 83,737 
PC OleTNFa 14,832 13,307 85,316   
PC OleTNFa 14,620 15,161 85,447   
PC OleTNFa 14,065 21,335 85,579   
NC IL-10Ra Undetermined  61,368   
NC IL-10Rb Undetermined  89,921 80,447 61,237 

 
 
Table 14 TNF-alpha average quan3ty and corresponding St Dev for sample 2 

 Average QuanIty St Dev 
Control 1 0,16774548 0,08250649 
Control 2 0,24209711 0,06005621 
IL-10 1 0,22138794 0,01121699 
IL-10 2 0,21626469 0,01277375 
LPS 1 1,63106855 0,06146058 
LPS 2 1,68473502 0,04795099 
IL-10 pre 1,45455253 0,04167659 
IL-10 pre 2 1,90843999 0,08365708 
CO 1 1,85622493 0,03019426 
CO 2 1,52027845 0,08813179 
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Table 15 Rela3ve TNF-alpha expression and average rela3ve expression for sample 2 

Treatment type RelaIve TNF-a expression 

Average relaIve 
expression 

St Dev average 
relaIve 
expression 

Control 1 0,13461822 0,15008599 
 

0,02187472 
 Control 2 0,16555375 

IL-10 1 0,13980572 0,14215905 
 

0,0033281 
 IL-10 2 0,14451237 

LPS 1 1,02584394 1,22408443 
 

0,28035439 
 LPS 2 1,42232492 

IL-10 pre 1,05742713 1,03972545 
 

0,02503396 
 IL-10 pre 2 1,02202376 

CosIm, 1 1,34794351 1,20597236 
 

0,20077753 
 CosIm, 2 1,0640012 
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2.2 qPCR Data corresponding to figure 6 
 

 
 
   
 
 
 
 
 
 
 
 
 
 
 

Figure 17 Standard curve, amplifica3on curve and mel3ng curve B-ac3n qPCR corresponding to sample 1. 
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Table 16 B-ac3n Ct, Quan3ty and Mel3ng Temp. Sample 1 

Target Name CT QuanIty Tm1 
STD 4 15,423 4,000 85,929 
STD 4 15,339 4,000 86,061 
STD 4 15,838 4,000 86,061 
STD 2 17,531 2,000 85,929 
STD 2 16,609 2,000 85,929 
STD 2 17,247 2,000 86,061 
STD 1 17,506 1,000 85,929 
STD 1 18,391 1,000 85,929 
STD 1 18,102 1,000 85,929 

STD 0.5 19,392 0,500 85,797 
STD 0.5 19,962 0,500 85,929 
STD 0.5 19,778 0,500 86,061 

STD 0.25 19,991 0,250 85,797 
STD 0.25 21,362 0,250 85,929 
STD 0.25 20,273 0,250 85,929 
Control 1 16,963 1,957 85,797 
Control 1 17,210 1,708 85,797 
Control 1 17,441 1,504 85,797 
Control 2 17,745 1,272 85,797 
Control 2 17,640 1,348 85,797 
Control 2 17,950 1,137 85,929 

IL-10 1 17,373 1,561 85,797 
IL-10 1 17,798 1,235 85,929 
IL-10 1 17,411 1,529 85,929 
IL-10 2 17,430 1,513 85,797 
IL-10 2 17,620 1,363 85,929 
IL-10 2 17,787 1,243 85,929 
LPS10 1 16,997 1,920 85,797 
LPS10 1 18,039 1,082 85,929 
LPS10 1 17,568 1,402 85,929 
LPS10 2 17,020 1,896 85,797 
LPS10 2 17,372 1,562 85,929 
LPS10 2 17,427 1,515 85,929 
LPS30 1 17,461 1,488 85,797 
LPS30 1 18,317 0,929 85,929 
LPS30 1 17,449 1,497 85,929 
LPS30 2 17,800 1,235 85,929 
LPS30 2 18,028 1,089 85,929 
LPS30 2 18,050 1,076 85,929 
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LPS100 1 17,235 1,685 85,929 
LPS100 1 17,168 1,748 85,929 
LPS100 1 16,773 2,172 85,929 
LPS100 2 16,596 2,394 85,929 
LPS100 2 16,935 1,987 86,061 
LPS100 2 17,450 1,496 85,929 

P1 1 17,313 1,614 86,061 
P1 1 17,835 1,211 85,929 
P1 1 18,033 1,086 86,061 
P1 2 17,089 1,825 85,929 
P1 2 18,187 0,998 86,061 
P1 2 17,516 1,443 86,061 

IL-10 + LPS10 1 17,419 1,523 86,061 
IL-10 + LPS10 1 18,133 1,028 86,061 
IL-10 + LPS10 1 18,139 1,024 86,061 
IL-10 + LPS10 2 17,645 1,344 86,061 
IL-10 + LPS10 2 17,609 1,371 86,061 
IL-10 + LPS10 2 17,567 1,403 86,061 
IL-10 + LPS30 1 17,456 1,492 86,061 
IL-10 + LPS30 1 16,663 2,308 86,061 
IL-10 + LPS30 1 16,354 2,735 86,061 
IL-10 + LPS30 2 16,953 1,968 85,929 
IL-10 + LPS30 2 17,165 1,751 86,061 
IL-10 + LPS30 2 17,681 1,318 86,061 

IL-10 + LPS100 1 16,494 2,533 85,929 
IL-10 + LPS100 1 17,764 1,259 85,929 
IL-10 + LPS100 1 17,860 1,195 85,929 
IL-10 + LPS100 2 16,997 1,920 85,929 
IL-10 + LPS100 2 17,487 1,466 85,929 
IL-10 + LPS100 2 17,357 1,575 85,929 
P1 + LPS 100 1 18,225 0,977 85,929 
P1 + LPS 100 1 17,680 1,319 85,929 
P1 + LPS 100 1 19,010 0,634 85,929 
P1 + LPS 100 2 17,933 1,147 85,797 
P1 + LPS 100 2 17,584 1,390 85,929 
P1 + LPS 100 2 17,736 1,279 85,929 

NC Undetermined  61,369 
NC Undetermined  61,237 
NC Undetermined  61,237 
PC 18,308 0,933 85,929 
PC 17,476 1,475 85,665 
PC 17,491 1,463 85,929 
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Table 17 B-ac3n average quan3ty and corresponding st dev from sample 1. 

 Average QuanIty St. dev 
Control 1 1,723 0,22663031 
Control 2 1,252 0,10685477 

IL-10 1 1,442 0,02250675 
IL-10 2 1,373 0,13548675 
LPS10 1 1,468 0,42294663 
LPS10 2 1,658 0,20760038 
LPS30 1 1,492 0,0065819 
LP30 2 1,082 0,00920361 

LPS100 1 1,716 0,04445616 
LPS100 2 1,959 0,44937552 

P1 1 1,148 0,08826831 
P1 2 1,422 0,41405832 

IL-10 + LPS10 1 1,026 0,00228301 
IL-10 + LPS10 2 1,373 0,02952994 
IL-10 + LPS30 1 2,521 0,30179824 
IL-10 + LPS30 2 1,859 0,153178 

IL-10 + LPS100 1 1,227 0,04548252 
IL-10 + LPS100 2 1,520 0,07692862 

P1 + LPS100 1 0,977 0,34209888 
P1 + LPS100 2 1,272 0,12164316 
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Figure 18 Standard curve, amplifica3on curve and mel3ng curve TNF-alpha qPCR corresponding to sample 1 
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Table 18 TNF-alpha Ct, Quan3ty and Mel3ng Temp for sample 1 

Sample Name CT QuanIty Tm1 
STD 4 18,141 4,000 87,688 
STD 4 18,926 4,000 87,819 
STD 4 19,055 4,000 87,688 
STD 2 19,877 2,000 87,688 
STD 2 19,920 2,000 87,688 
STD 2 19,468 2,000 87,688 
STD 1 20,880 1,000 87,688 
STD 1 21,136 1,000 87,688 
STD 1 21,410 1,000 87,688 

Control 1 23,759 0,131 87,425 
Control 1 23,696 0,137 87,425 
Control 1 24,137 0,101 87,425 
Control 2 23,522 0,155 87,425 
Control 2 23,855 0,123 87,556 
Control 2 23,804 0,127 87,425 

IL-10 1 24,346 0,088 87,556 
IL-10 1 24,842 0,062 87,556 
IL-10 1 24,463 0,081 87,556 
IL-10 2 24,865 0,061 87,556 
IL-10 2 24,574 0,075 87,556 
IL-10 2 24,517 0,078 87,425 
LPS10 1 19,907 1,884 87,425 
LPS10 1 20,065 1,690 87,556 
LPS10 1 20,093 1,657 87,556 
LPS10 2 19,778 2,059 87,556 
LPS10 2 20,075 1,678 87,556 
LPS10 2 19,833 1,982 87,556 
LPS30 1 20,451 1,294 87,425 
LPS30 1 20,717 1,076 87,556 
LPS30 1 20,357 1,381 87,425 
LPS30 2 20,001 1,765 87,556 
LPS30 2 20,087 1,664 87,556 
LPS30 2 20,144 1,599 87,556 

LPS100 1 19,812 2,011 87,556 
LPS 100 1 20,135 1,610 87,556 
LPS 100 1 20,475 1,272 87,556 
LPS100 2 19,908 1,883 87,556 
LPS100 2 19,938 1,844 87,556 
LPS100 2 20,056 1,699 87,556 

P1 1 23,750 0,132 87,556 
P1 1 23,618 0,145 87,556 
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P1 1 23,417 0,167 87,556 
P1 2 23,058 0,213 87,556 
P1 2 23,757 0,132 87,688 
P1 2 23,455 0,162 87,688 

IL10 + LPS10 1 21,381 0,680 87,556 
IL10 + LPS10 1 21,790 0,513 87,688 
IL10 + LPS10 1 21,886 0,480 87,688 
IL10 + LPS10 2 21,310 0,714 87,556 
IL10 + LPS10 2 21,720 0,538 87,688 
IL10 + LPS10 2 21,778 0,517 87,688 
IL10 + LPS30 1 20,814 1,007 87,556 
IL10 + LPS30 1 21,122 0,814 87,688 
IL10 + LPS30 1 20,835 0,992 87,688 
IL10 + LPS30 2 21,614 0,579 87,425 
IL10 + LPS30 2 22,249 0,373 87,556 
IL10 + LPS30 2 22,024 0,436 87,688 

IL10 + LPS100 1 23,171 0,197 87,425 
IL10 + LPS100 1 22,010 0,440 87,556 
IL10 + LPS100 1 21,989 0,447 87,556 
IL10 + LPS100 2 21,594 0,587 87,556 
IL10 + LPS100 2 21,401 0,671 87,556 
IL10 + LPS100 2 21,686 0,551 87,556 
P1 + LPS 100 1 19,526 2,451 87,425 
P1 + LPS 100 1 20,223 1,514 87,556 
P1 + LPS 100 1 20,223 1,515 87,556 
P1 + LPS 100 2 19,641 2,265 87,425 
P1 + LPS 100 2 20,367 1,371 87,556 
P1 + LPS 100 2 20,335 1,401 87,556 

 
 
Table 19 TNF-alpha average quan3ty and corresponding st dev for sample 1 

 Average QuanIty St. dev 
Control 1 0,134 0,00413006 
Control 2 0,125 0,00313835 

IL-10 1 0,084 0,00479961 
IL-10 2 0,076 0,00213393 
LPS10 1 1,673 0,02318894 
LPS10 2 2,021 0,05473046 
LPS30 1 1,337 0,06137272 
LP30 2 1,676 0,08364326 

LPS100 1 1,631 0,3700889 
LPS100 2 1,864 0,02728663 

P1 1 0,139 0,00893834 
P1 2 0,147 0,02163957 
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IL-10 + LPS10 1 0,496 0,02343974 
IL-10 + LPS10 2 0,528 0,01491703 
IL-10 + LPS30 1 0,999 0,0103747 
IL-10 + LPS30 2 0,405 0,04432101 

IL-10 + LPS100 1 0,444 0,004522 
IL-10 + LPS100 2 0,569 0,02552173 

P1 + LPS100 1 1,514 0,00035572 
P1 + LPS100 2 1,386 0,0214138 

 
 
 
Table 20 Rela3ve TNF-alpha expression and average rela3ve TNF-alpha expression for sample 1 

 RelaIve expression Average relaIve 
expression St Dev 

Control 1 0,07801534 
0,0890239 0,01556846 

Control 2 0,10003246 
IL-10 1 0,0584362 

0,05703271 0,00198483 
IL-10 2 0,05562923 
LPS10 1 1,13948458 

1,17927541 0,05627274 
LPS10 2 1,21906625 
LPS30 1 0,89610867 

1,2222279 0,250152 
LP30 2 1,54834712 

LPS100 1 0,95042868 
0,95083137 0,00056949 

LPS100 2 0,95123406 
P1 1 0,12076688 

0,11205462 0,012321 
P1 2 0,10334236 

IL-10 + LPS10 1 0,48374787 
0,43395707 0,07041483 

IL-10 + LPS10 2 0,38416627 
IL-10 + LPS30 1 0,39636134 

0,30703519 0,12632625 
IL-10 + LPS30 2 0,21770904 

IL-10 + LPS100 1 0,36165162 
0,36796534 0,00892895 

IL-10 + LPS100 2 0,37427906 
P1 + LPS100 1 1,55056357 

1,31999807 0,32606886 
P1 + LPS100 2 1,08943257 
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Figure 19 Standard curve, amplifica3on curve and mel3ng curve TNF-alpha qPCR corresponding to sample 2 
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Table 21 TNF-alpha Ct, Quan3ty and mel3ng temperature for sample 2 

Sample Name CT QuanIty Tm1 
STD 4 19,111 4,000 87,628 
STD 4 19,345 4,000 87,760 
STD 4 18,948 4,000 87,760 
STD 2 19,962 2,000 87,760 
STD 2 20,419 2,000 87,760 
STD 2 20,322 2,000 87,760 
STD 1 21,333 1,000 87,628 
STD 1 21,797 1,000 87,760 
STD 1 21,734 1,000 87,760 

STD 0,5 22,852 0,500 87,760 
STD 0,5 23,392 0,500 87,760 
STD 0,5 23,389 0,500 87,760 

STD 0,25 23,909 0,250 87,760 
STD 0,25 24,491 0,250 87,760 
STD 0,25 24,280 0,250 87,760 
Control 1 24,230 0,262 87,496 
Control 1 23,847 0,320 87,496 
Control 1 24,087 0,282 87,628 
Control 2 23,927 0,307 87,496 
Control 2 23,567 0,371 87,628 
Control 2 23,870 0,317 87,628 

IL-10 1 23,933 0,306 87,496 
IL-10 1 24,581 0,218 87,628 
IL-10 1 24,622 0,213 87,760 
IL-10 2 23,950 0,303 87,628 
IL-10 2 24,568 0,219 87,628 
IL-10 2 24,633 0,212 87,628 

LPS 10 1 19,683 2,871 87,628 
LPS 10 1 19,778 2,731 87,760 
LPS 10 1 19,641 2,935 87,628 
LPS 10 2 20,174 2,216 87,628 
LPS 10 2 20,135 2,263 87,760 
LPS 10 2 20,191 2,197 87,628 
LPS 30 1 20,439 1,928 87,628 
LPS 30 1 20,991 1,442 87,760 
LPS 30 1 20,550 1,819 87,628 
LPS 30 2 19,810 2,685 87,628 
LPS 30 2 20,310 2,064 87,760 
LPS 30 2 20,342 2,029 87,760 
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LPS 100 1 18,957 4,207 87,760 
LPS 100 1 20,101 2,304 87,760 
LPS 100 1 19,711 2,829 87,760 
LPS 100 2 19,138 3,826 87,628 
LPS 100 2 19,852 2,627 87,760 
LPS 100 2 19,710 2,831 87,628 

P1 1 22,446 0,670 87,760 
P1 1 22,943 0,516 87,760 
P1 1 23,216 0,447 87,760 
P1 2 21,706 0,989 87,760 
P1 2 22,898 0,528 87,892 
P1 2 22,599 0,618 87,760 

Il-10 + LPS 10 1 21,272 1,243 87,760 
Il-10 + LPS 10 1 21,827 0,928 87,760 
Il-10 + LPS 10 1 23,082 0,479 87,628 
IL-10 + LPS 10 2 21,216 1,280 87,760 
IL-10 + LPS 10 2 21,929 0,879 87,760 
IL-10 + LPS 10 2 21,510 1,097 87,760 
IL-10 + LPS 30 1 20,462 1,905 87,628 
IL-10 + LPS 30 1 20,942 1,479 87,760 
IL-10 + LPS 30 1 20,668 1,709 87,628 
IL-10 + LPS 30 2 21,390 1,168 87,628 
IL-10 + LPS 30 2 22,153 0,782 87,760 
IL-10 + LPS 30 2 21,389 1,169 87,628 

IL-10 + LPS 100 1 21,501 1,102 87,628 
IL-10 + LPS 100 1 22,078 0,813 87,760 
IL-10 + LPS 100 1 22,053 0,824 87,760 
IL-10 + LPS 100 2 20,821 1,576 87,628 
IL-10 + LPS 100 2 22,044 0,828 87,760 
IL-10 + LPS 100 2 21,826 0,929 87,760 

P1 + LPS 100 1 19,249 3,608 87,496 
P1 + LPS 100 1 19,904 2,556 87,628 
P1 + LPS 100 1 20,215 2,169 87,628 
P1 + LPS 100 2 20,058 2,356 87,496 
P1 + LPS 100 2 20,374 1,996 87,628 
P1 + LPS 100 2 20,150 2,245 87,628 

NC Undetermined  61,109 
NC Undetermined  61,373 
NC Undetermined  61,241 
PC 16,754 13,426 85,913 
PC 17,563 8,770 86,045 
PC 17,346 9,833 86,177 
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Table 22 Average TNF -alpha quan3ty and corresponding st dev for sample 2 

 Average quanIty tnf-alpha St Dev 

Control 1 0,28816667 0,02969512 
Control 2 0,33166778 0,03463817 

IL-10 1 0,24561885 0,05245897 
IL-10 2 0,24478932 0,05096132 

LPS 10 1 2,84573189 0,10424008 
LPS 10 2 2,22542596 0,03417419 
LPS 30 1 1,72959423 0,25500893 
LPS 30 2 2,25957187 0,36925209 

LPS 100 1 3,113554 0,98301405 
LPS 100 2 3,09468015 0,64178442 

P1 1 0,54420251 0,11441224 
P1 2 0,71186558 0,24448991 

Il-10 + LPS 10 1 0,88363145 0,38396269 
IL-10 + LPS 10 2 1,08547368 0,20062018 
IL-10 + LPS 30 1 1,69768349 0,21311856 
IL-10 + LPS 30 2 1,03967615 0,22348385 

IL-10 + LPS 100 1 0,91322186 0,16355245 
IL-10 + LPS 100 2 1,11115557 0,40611621 

P1 + LPS 100 1 2,77769407 0,74445953 
P1 + LPS 100 2 2,19899825 0,18464256 
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Table 23 Rela3ve TNF-alpha expression and average rela3ve expression for sample 2 

Treatment RelaIve TNF-a expression 
 

Av relaIve 
expression 

St dev av. 
RelaIve 

expression 
Control 1 0,16725652 

0,21604663 0,06899964 Control 2 0,26483675 
IL-10 1 0,17034791 

0,17431316 0,00560772 IL-10 2 0,17827841 
LPS 10 1 1,93807848 

1,6402987 0,4211242 
LPS 10 2 1,34251893 
LPS 30 1 1,32576359 1,65991111 0,47255597 
LPS 30 2 1,99405864 

LPS 100 1 1,66659354 1,62313079 0,06146561 
LPS 100 2 1,57966804 

P1 1 0,41750293 
0,45904203 0,05874515 P1 2 0,50058113 

Il-10 + LPS 10 1 0,74158049 0,76604687 0,0346007 
IL-10 + LPS 10 2 0,79051326 
IL-10 + LPS 30 1 0,6734167 

0,64633892 0,03829376 IL-10 + LPS 30 2 0,61926114 
IL-10 + LPS 100 1 0,54947352 

0,61070863 0,08659952 IL-10 + LPS 100 2 0,67194374 
P1 + LPS 100 1 2,8439073 

2,28620917 0,78870427 P1 + LPS 100 2 1,72851103 
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2.3 qPCR Data corresponding to figure 7 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 20 Standard curve, amplifica3on curve and mel3ng curve b-ac3n qPCR. 
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Table 24 B-ac3n Ct, Quan3ty and Mel3ng temperature. 

Sample Name CT QuanIty Tm1 
STD 4 13,198 4,000 86,042 
STD 4 13,588 4,000 86,174 
STD 4 13,574 4,000 86,174 
STD 2 14,195 2,000 86,042 
STD 2 14,540 2,000 86,174 
STD 2 14,392 2,000 86,174 
STD 1 15,119 1,000 86,042 
STD 1 15,418 1,000 86,174 
STD 1 15,436 1,000 86,174 

STD 0.5 16,193 0,500 86,042 
STD 0.5 16,519 0,500 86,174 
STD 0.5 16,550 0,500 86,174 

STD 0.25 17,618 0,250 86,042 
STD 0.25 17,644 0,250 86,042 
STD 0.25 17,841 0,250 86,174 
Control 1 15,154 1,219 85,778 
Control 1 15,394 1,041 85,910 
Control 1 15,287 1,117 85,910 
Control 2 15,076 1,283 85,778 
Control 2 14,960 1,385 85,910 
Control 2 15,428 1,018 85,910 

IL-10 1 14,864 1,475 85,778 
IL-10 1 15,064 1,293 85,910 
IL-10 1 14,944 1,400 85,910 
IL-10 2 14,689 1,655 85,910 
IL-10 2 14,785 1,553 85,910 
IL-10 2 14,752 1,588 85,910 

P1 1 14,542 1,823 85,778 
P1 1 14,815 1,523 85,910 
P1 1 14,806 1,532 85,910 
P1 2 14,341 2,081 85,910 
P1 2 14,696 1,648 85,910 
P1 2 14,561 1,800 85,910 
P2 1 14,673 1,672 85,910 
P2 1 15,083 1,277 86,042 
P2 1 14,836 1,502 85,910 
P2 2 14,476 1,903 85,910 
P2 2 14,754 1,586 86,042 
P2 2 14,859 1,480 85,910 
P3 1 14,519 1,851 85,910 
P3 1 15,025 1,327 86,042 
P3 1 14,846 1,492 86,042 
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P3 2 14,575 1,784 86,042 
P3 2 14,885 1,454 86,042 
P3 2 14,901 1,440 86,042 

LPS 30 1 14,372 2,038 86,042 
LPS 30 1 14,656 1,691 86,042 
LPS 30 1 14,555 1,807 86,042 
LPS30 2 14,857 1,482 86,042 
LPS30 2 15,241 1,151 86,042 
LPS30 2 14,959 1,386 86,042 

LPS30 + IL-10 1 14,846 1,492 86,042 
LPS30 + IL-10 1 15,411 1,029 86,174 
LPS30 + IL-10 1 15,342 1,077 86,042 
LPS30 + IL-10 2 15,126 1,242 86,042 
LPS30 + IL-10 2 15,235 1,156 86,174 
LPS30 + IL-10 2 15,534 0,949 86,042 

LPS30 + P1 1 14,346 2,073 86,042 
LPS30 + P1 1 14,948 1,395 86,174 
LPS30 + P1 1 14,644 1,705 86,042 
LPS30 + P1 2 14,827 1,511 86,042 
LPS30 + P1 2 15,056 1,300 86,042 
LPS30 + P1 2 14,960 1,385 86,042 
LPS30 + P2 1 14,680 1,665 85,910 
LPS30 + P2 1 14,818 1,520 86,042 
LPS30 + P2 1 14,738 1,602 86,042 
LPS30 + P2 2 14,626 1,724 85,910 
LPS30 + P2 2 14,970 1,376 86,042 
LPS30 + P2 2 14,925 1,417 86,042 
LPS30 + P3 1 14,962 1,383 85,910 
LPS30 + P3 1 15,277 1,124 86,042 
LPS30 + P3 1 15,138 1,232 86,042 
LPS30 + P3 2 14,802 1,536 85,910 
LPS30 + P3 2 14,705 1,637 85,910 
LPS30 + P3 2 15,156 1,217 86,042 

NC Undetermined  61,238 
NC Undetermined  85,910 
NC Undetermined  85,778 
PC 15,621 0,896 85,778 
PC 15,800 0,797 85,910 
PC 16,028 0,686 85,910 
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Table 25 B-ac3n average quan3ty and corresponding st dev. 

Sample Av QuanIty St Dev 
Control 1 1,125 0,08959991 
Control 2 1,334 0,07213433 

IL-10 1 1,389 0,091333 
IL-10 2 1,570 0,02428451 

P1 1 1,528 0,00655097 
P1 2 1,724 0,10792704 
P2 1 1,484 0,19804508 
P2 2 1,533 0,07482844 
P3 1 1,410 0,11694065 
P3 2 1,447 0,01035986 

LPS30 1 1,749 0,08226492 
LPS30 2 1,434 0,06830765 

LPS30 + IL-10 1 1,053 0,03399152 
LPS30 + IL-10 2 1,199 0,06075949 

LPS30 + P1 1 1,724 0,33927007 
LPS30 + P1 2 1,399 0,10627138 
LPS30 + P2 1 1,596 0,07238338 
LPS30 + P2 2 1,396 0,02888585 
LPS30 + P3 1 1,246 0,13023292 
LPS30 + P3 2 1,587 0,07157749 
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Figure 21 Standard curve, amplifica3on curve and mel3ng curve TNF-alpha qPCR 
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Table 26 TNF-alpha Ct, Quan3ty and Mel3ng Temperature. 

Sample Name CT QuanIty Tm1 
STD 4 18,877 4,000 87,165 
STD 4 19,155 4,000 87,297 
STD 4 18,988 4,000 87,297 
STD 2 19,650 2,000 87,033 
STD 2 19,488 2,000 87,297 
STD 2 20,173 2,000 87,033 
STD 1 20,819 1,000 87,033 
STD 1 20,873 1,000 87,165 
STD 1 21,077 1,000 87,165 

STD 0.5 21,748 0,500 87,033 
STD 0.5 22,283 0,500 87,165 
STD 0.5 22,355 0,500 87,165 

STD 0.25 23,976 0,250 86,902 
STD 0.25 23,045 0,250 87,033 
STD 0.25 23,357 0,250 87,033 
Control 1 22,455 0,423 86,770 
Control 1 22,800 0,342 86,902 
Control 1 23,719 0,194 87,033 
Control 2 22,388 0,441 86,902 
Control 2 22,715 0,360 86,902 
Control 2 22,801 0,342 86,902 

IL-10 1 22,950 0,312 86,770 
IL-10 1 23,562 0,214 86,902 
IL-10 1 23,101 0,284 87,033 
IL-10 2 22,832 0,336 86,902 
IL-10 2 23,285 0,254 86,902 
IL-10 2 22,857 0,330 87,033 

P1 1 22,817 0,339 86,902 
P1 1 23,146 0,277 87,033 
P1 1 22,808 0,340 87,033 
P1 2 22,935 0,315 86,902 
P1 2 22,723 0,359 87,033 
P1 2 24,704 0,106 87,033 
P2 1 22,742 0,355 86,902 
P2 1 23,188 0,269 87,033 
P2 1 23,010 0,301 87,033 
P2 2 23,911 0,173 87,033 
P2 2 22,846 0,333 87,033 
P2 2 22,723 0,359 87,033 
P3 1 22,942 0,314 87,033 
P3 1 22,723 0,359 87,033 
P3 1 22,787 0,345 86,902 
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P3 2 22,760 0,351 87,033 
P3 2 23,177 0,271 87,165 
P3 2 23,121 0,281 87,033 

LPS30 1 18,793 4,029 87,033 
LPS30 1 20,333 1,562 87,165 
LPS30 1 20,489 1,419 87,033 
LPS30 2 19,172 3,192 87,033 
LPS30 2 19,422 2,737 87,165 
LPS30 2 19,830 2,129 87,165 

LPS30 + IL-10 1 20,937 1,077 87,165 
LPS30 + IL-10 1 21,009 1,030 87,165 
LPS30 + IL-10 1 20,970 1,055 87,033 
LPS30 + IL-10 2 21,132 0,955 87,033 
LPS30 + IL-10 2 21,079 0,987 87,165 
LPS30 + IL-10 2 22,187 0,499 87,165 

LPS30 + P1 1 19,388 2,794 87,033 
LPS30 + P1 1 18,993 3,563 87,165 
LPS30 + P1 1 18,786 4,047 87,033 
LPS30 + P1 2 19,189 3,158 87,033 
LPS30 + P1 2 18,926 3,712 87,165 
LPS30 + P1 2 20,524 1,389 87,033 
LPS30 + P2 1 19,071 3,395 87,033 
LPS30 + P2 1 18,994 3,561 87,033 
LPS30 + P2 1 19,205 3,126 87,033 
LPS30 + P2 2 18,883 3,814 86,902 
LPS30 + P2 2 19,329 2,897 87,033 
LPS30 + P2 2 19,207 3,123 87,033 
LPS30 + P3 1 19,077 3,384 86,902 
LPS30 + P3 1 19,602 2,449 87,033 
LPS30 + P3 1 19,377 2,813 86,902 
LPS30 + P3 2 18,977 3,597 86,902 
LPS30 + P3 2 20,851 1,135 87,033 
LPS30 + P3 2 19,341 2,877 86,902 

NC Undetermined  86,770 
NC Undetermined  86,244 
NC Undetermined  61,365 
PC 22,719 0,360 86,902 
PC 17,320 9,975 85,585 
PC 23,472 0,226 86,902 
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Table 27 Average TNF-alpha quan3ty and corresponding st dev. 

Sample Average QuanIty St dev 
Control 1 0,383 0,05728273 
Control 2 0,351 0,01314004 

IL-10 1 0,270 0,05052383 
IL-10 2 0,333 0,00358935 

P1 1 0,340 0,00139413 
P1 2 0,337 0,03110718 
P2 1 0,285 0,02202877 
P2 2 0,346 0,01845771 
P3 1 0,352 0,00981558 
P3 2 0,276 0,00679902 

LPS30 1 2,337 1,46717585 
LPS30 2 2,686 0,53342469 

LPS30 + IL-10 1 1,054 0,02334593 
LPS30 + IL-10 2 0,971 0,02222745 

LPS30 + P1 1 3,468 0,63165717 
LPS30 + P1 2 3,435 0,3923644 
LPS30 + P2 1 3,361 0,21956119 
LPS30 + P2 2 3,010 0,16001405 
LPS30 + P3 1 2,882 0,47142057 
LPS30 + P3 2 3,237 0,50944649 
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Table 28 Rela3ve TNF alpha expression and average rela3ve TNF-alpha expression. 

Sample RelaIve expression Average RelaIve 
Expression 

St dev average 
relaIve expression 

Control 1 0,340017313 
0,301650227 0,05425925 

Control 2 0,26328314 
IL-10 1 0,194405341 

0,203217653 0,01246249 
IL-10 2 0,212029964 

P1 1 0,222219181 
0,208798598 0,01897957 

P1 2 0,195378014 
P2 1 0,192110757 

0,208794642 0,02359458 
P2 2 0,225478528 
P3 1 0,249566966 

0,220186409 0,04155038 
P3 2 0,190805852 

LPS30 1 1,33583536 1,604468647 0,37990484 
LPS30 2 1,873101934 

LPS30 + IL-10 1 1,000879139 0,905448791 0,13495889 
LPS30 + IL-10 2 0,810018444 

LPS30 + P1 1 2,010992258 2,233343017 0,31445146 
LPS30 + P1 2 2,455693776 
LPS30 + P2 1 2,106103211 

2,13107916 0,03532133 LPS30 + P2 2 2,15605511 
LPS30 + P3 1 2,312582262 

2,176454017 0,19251441 LPS30 + P3 2 2,040325772 
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Appendix C  - Protocols 
 
3.1 Protocol NO assay 
 
Protocol NO assay  
 

1.       Seed RAW 264.7 cells in a 96-well flat bottom culture plate  
(100.000 cells in 200 µl/well) in DMEM supplemented with 10% FBS. 

2.       After 24h, remove supernatant. Add fresh medium containing the following 
treatment. 

a.       Control 
b.       LPS 25 ng/ml 
e.       LPS 100 ng/ml  

  3.       After 24h incubation, collect 100 ul of the supernatant to measure NO2
−  

(one of  the end products of NO synthesis)  
 

NO assay: 
 
Materials: 

• 100 mM NaNO2 stock solution 
• 96 well plate 
• 1,5 ml tubes for the standard curve 
• Medium of the cells 
• Griess solutions:  

• Griess A and Griess B 
  

 
Calibration curve of Sodium Nitrite (NaNO2): 

1. Prepare stock-solution: 100 mM NaNO2-solution in MQ  (0.69 
g/100  ml) 
 (Store stock-solution in vials at -20°C)  

2. Dilute stock-solution 100x in culture medium (= 1 mM solution).  
Pipet 100 ul  100 mM NaNO2 in 10 ml medium �1 mM NaNO2 

 
3. Make the standard curve: 
 

[NaNO2]   (uM)     V   NaNO2     V   medium   
100 100 ul      1 mM 900 ul  
50 500 ul   100 uM 500 ul  
25 500 ul     50 uM 500 ul 
12.5 500 ul     25 uM 500 ul 
6.3 500 ul  12,5 uM 500 ul 
3.1 500 ul    6.3 uM 500 ul 
1.6 500 ul    3,1 uM 500 ul 
0.8 500 ul    1,6 uM 500 ul 
0 - 500 ul 
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The reaction: 

1. Pipet 100 ul of the standard curve samples in triplo in a 96 well plate 
2. Pipet 100 ul of your experimental samples in empty wells 
3. Make fresh Griess reagent bij mixing equal volume of Griess A and Griess B 
4. Pipet 100 ul of this fresh prepared Griess to all the standards and samples 
5. Remove the bubbles out of the wells (they disturb the readout) 
6. Measure the plate at 550 nM 

 
Griess reagents: 
Griess A: 2gr Sulfanilamide en 5 ml fosforzuur in total volume of 100ml MQ 
Griess B: 200mg  N-(1-Naphthyl)ethylenediamine dihydrochloride in100ml MQ 
1:1 mengen vlak voor gebruik 
 
NaNo2 stock 
0.69 g NaNo2/100 mL MiliQ water 
NaNo2 = #1772 in weighing room 
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3.2 Protocol MTT assay 
 
 

 

Figure 22 The protocol for the MTT assay 
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3.3 MaxwellÒ 16 LEV simplyRNA Cells kit 
 

Figure 23 RNA isola3on protocol. 
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Figure 24 RNA isola3on protocol. 
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Figure 25 RNA isola3on protocol. 
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Figure 26 RNA isola3on protocol. 
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3.4 PCR machine protocol 
 
RNA conversion to cDNA  
 
Use this protocol a\er RNA isolaIon with the Maxwell and on-column DNA digesIon. 
 
PrecauIon: 
tubes, Ips en water must be RNase free. 
You yourself are the source of Rnase  
 
RT mix: 

RT buffer    2.0 ul 
dNTP(=A,G,C,T)mix (10 mM) 0.1 ul 
Rnasin    0.25 ul             (=10 units) 
Rev Transcriptase   0.5 ul    (=100 units) 
Random Hexamers   0.5 ul    (=0.5 ug) 
RNA     0.5 ug  (preferably in 5 ul) 
H20     1.5 ul          (to get total vol. of 10 ul) 
     --------   + 
Total volume    10 ul  

 
NB: Add  extra samples for the standard curve !! 

 
ConverIng RNA tot cDNA: 

10 min 20 °C 
30 min 42 °C 
10 min 20 °C 
5 min 99 °C 
5 min 20 °C 

 
Place the tubes in the PCR machine  
Start the file  MLVCDNA 
 
A\er the reacIon is completed: 

Spin the tubes (condensed water from the lids) 
Store the samples at -20. 

 
 
Costs: € 3/sample      
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Basic materials Promega: 
  
 

M-MLV Rev Transcriptase  
cat nr: M1705 (= 5* 10.000 units) 
per 10.000 U à 50 reacIons 
price: € 175,=/10.000 units 
 
RNasin 
cat. nr.: N 2515 (= 10.000 U) 
per 10.000 U à 500 reacIons 
price: € 230,=/10.000 units 

 
Random Hexamers 
cat nr.: C1181 (=20 ug) 
per 20 µg à 40 reacIons 
price: € 27,=/ 20 ug 
 
dNTP’s dATP, dCTP, dGTP, dTTP set 100 uM/nucl.  
cat nr: U1245  
each  nucl. 400 ul à 5.000 reacIons 
price: €240,= 
 
Rnase free filterIps  

P10 771288 10 boxes steriel/pkg  €45 Greiner 

P20 774288 10 boxes steriel/ pkg  €45 Greiner 

P100 772288 10 boxes steriel/ pkg  €45 Greiner 

P200 739288 10 boxes steriel/ pkg  €45 Greiner 

P1000 740288 10 boxes steriel/ pkg  €45 Greiner 

  

      Thin wall 0,5 ml tube Rnase and Dnase free  

B79801   1000/bag      €38    Biozym  

      Waste  

medibin 

 
P113758-2022/protocols/RNA and DNA/RNA conversion to cDNA (10 ul version) 
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3.5 PCR protocol 
 

 
Figure 27 PCR protocol 

 
 
 
 
 


