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Objective 

The objective of this study was to measure the effect of the test material listed in Table I on the expression 

of a panel of genes of interest, using quantitative PCR. 

Table I. Test material assayed in this project. 

Test Material Date Received Form 

K-AdviColl April 04, 2021 Liquid 

 

Materials & Methods 

Preliminary Experiment 

The effect of the test substance on cell viability being unknown, normal adult human dermal fibroblasts 

(aHDF; p. 9, Cell Applications, San Diego, CA) were incubated with the non-diluted (100%) K-AdviColl, 

as well as with its 20%, 4% and 0.8% aqueous dilutions. 

After an overnight incubation, cells were observed through Nikon (Tokyo, Japan) Eclipse TS100 inverted 

microscope and the selection of doses for the principal experiment was made based on the assessment 

of cell morphology under different experimental conditions. 

 

qPCR Quantification 

aHDF cells were incubated with K-AdviColl at 4%, 0.8% and 0.04% in DMEM/10%FBS. After 24h, tissues 

were rinsed and RNA was extracted and purified with RNeasy Plus Mini kit cat.#74134 from Qiagen, 

(Germantown, MD), using QiaCube Connect robotic station (Qiagen). Purified total RNA was assessed 

at 260nm and 280nm with NanoDrop Lite (Thermo Fisher Scientific, Waltham, MA). cDNA was prepared 

using High-Capacity RNA-to-cDNA™ Kit from Applied BioSystems (Carlsbad, CA) and the expression of 

the genes of interest (Table II) was measured by real-time quantitative PCR with BioRad iCycler iQ 

Detection System using PCR primers from Realtimeprimers (Elkins Park, PA) and Fast Green qPCR 

Master Mix – Fluor (Azura Genomics, Raynham, MA). Efficiency ΔΔCt method was used for quantification 

of results, after the normalization of gene expression to GAPDH and HPRT1 (housekeeping genes).  

Genes were considered differentially expressed if they were detected in all samples (<35 cycles to 

detection), the p value, as determined by the two-tailed t-test, was ≤0.1 and the modulation was ≥1.5. 

  

Results and Discussion 

Preliminary Experiment 

The preliminary experiment informed that K-AdviColl is cytotoxic at 100% and 20%. One of the reasons 

for this toxicity may be the presence of preservatives.  
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qPCR Quantification 

K-AdviColl was tested at three non-cytotoxic concentrations and its effect on the expression of genes of 

interest was compared to water-treated controls. 

The experiment was technically successful in terms that it resulted in an expected quantity of high purity 

RNA, which was successfully retrotranscribed to cDNA and quantified by qPCR (Fig. 1). The results of 

gene expression quantification vs. water are summarized in Table II.  

 

 

 

  

 

 

 

 

 

GENE 
K-AdviColl 4% 

p value      Fold  change 
                 vs. water 

K-AdviColl 0.8% 
p value            Fold  change 

                 vs. water 

K-AdviColl 0.04% 
p value            Fold  change 

                        vs. water 

MMP1 0.000 10.2 0.010 1.9 0.561 1.1 

SIRT1 0.230 -1.2 0.336 1.2 0.783 -1.0 

PTGS2 0.438 -1.2 0.813 1.1 0.901 -1.0 

MMP9 0.017 -1.3 0.015 1.3 0.979 -1.0 

SIRT6 0.388 -1.2 0.280 1.3 0.057 1.7 

TLR6 0.040 -2.2 0.332 -1.3 0.638 -1.1 

VEGFA 0.684 1.1 0.429 1.3 0.600 1.2 

hTERT 0.091 -1.5 0.194 1.5 0.170 1.5 

 

 

Table II shows that the highest tested concentration of K-AdviColl (4%) induced a strong expression of 

the matrix metalloproteinase MMP1. Although MMPs are required for recycling of old and damaged 

Table II. Effect of the different experimental conditions on the expression of a panel of genes of interest in aHDF cells. 
Modulatory conditions are labeled in n bold characters. 

Fig. 1 SYBR Green 
fluorescence chart 
produced in real-time 
PCR with cDNAs from 
different experimental 
conditions. Each line 
represents one sample. 
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components of cells and the extracellular matrix (ECM), the upregulation of MMP1 is not generally viewed 

as beneficial in the cosmetic industry. 

Two other genes, coding for TLR6 and hTERT, have been downregulated by the highest tested dose of 

K-AdviColl. TLR6 is a transmembrane receptor important for innate immunity. Its activation leads to 

nuclear translocation of nuclear factor-κB (NF-κB), resulting in the production of pro-inflammatory 

cytokines. hTERT is a catalytic subunit of the enzyme telomerase, responsible for the maintenance of 

chromosome terminal sequences (telomeres). It protects telomeres from damage, fusion with 

neighboring chromosomes and from shortening leading to cellular senescence. 

The medium concentration of K-AdviColl (0.8%) also increased MMP1 expression but to a much lesser 

extent than the highest dose (2 times vs. 10 times). hTERT was not repressed, but, to the contrary, the 

expression of this gene was moderately increased. Taken together, these data indicate a positive trend, 

making the analysis of the expression profile of the lowest tested dose particularly interesting. 

The lowest tested concentration of K-AdviColl (0.04%) showed the continuation of the trend observed 

with the two higher doses. The expression of MMP1 was totally normalized, while the heightened 

expression of  the telomerase reverse transcriptase was maintained, with slightly improved p value (0.170 

vs. 0.194 for the medium dose). Furthermore, the dilution of K-AdviColl to 0.04% unmasked the 

upregulation of another important gene – SIRT6. Sirtuin 6 is a stress-responsive protein implicated in 

telomere maintenance, caloric restriction, and life span expansion. 

Conclusion: This project allowed to uncover valuable potential properties of K-AdviColl towards telomere 

protection and cellular life extension – two activities at the forefront of cosmetic sciences.  

 

 

Experiment performed by:  Geovani Quijas, BS  

Report prepared by: Krys Bojanowski, PhD 
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