TEST CODE: CT-102

Collagen Boosting Test

QUANTITATIVE PCR METHOD (GENE EXPRESSION)

» OVERVIEW

Collagen is the primary structural protein of the skin, responsible for its tensile
strength, elasticity, and firmness. While over 28 types of collagen exist, the
architectural integrity of youthful skin is primarily governed by three specific

genetic pathways:

& coLA1 (Type | Collagen)
& coL3Al (Type Il Collagen)
& coLaai (Type IV Collagen)

Type | Collagen provides the high tensile strength required to prevent sagging
and deep wrinkle formation. Type lll Collagen is prevalent in fast-growing or
healing tissue and provides the skin with its characteristic suppleness and
elasticity. Type IV Collagen is a critical component of the dermal-epidermal

junction (DEJ), ensuring the structural tethering of the epidermis to the dermis.

As skin ages, the expression of these genes by dermal fibroblasts decreases.
This test uses quantitative real-time PCR (qPCR) to measure changes in gene
expression following exposure to test items, providing early mechanistic evidence
of collagen-stimulating activity at the transcriptional level.
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TEST SYSTEM

HUMAN DERMAL
FIBROBLASTS

Adult human dermal fibroblasts (HDF) are primary cells cultured from donor
tissue under xeno-free conditions (no animal-derived components). Fibroblasts
are the natural collagen-producing cells of the dermis and respond to anti-
ageing ingredients by modulating gene expression.

Cells are cultured to near-confluency in fibroblast growth medium, then switched
to serum-free, ascorbic acid-free medium during test item exposure. This approach
eliminates confounding factors that may influence collagen gene expression
and isolates the effect of the test item.

Quantitative real-time PCR (gPCR) is a highly sensitive technique used to measure
gene expression. RNA transcripts are reverse transcribed to complementary
DNA, which is used as a template for the PCR reaction. TagMan (a highly specific
and sensitive real-time PCR (qPCR) technology used to detect and quantify
DNA or RNA) labelled primers measure the number of transcripts of target genes.
Housekeeping genes (GAPDH and 18S rRNA) are used to control for cell number
and RNA quantity.
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TEST SYSTEM

SUMMARY OF THE
TEST METHOD

Human dermal fibroblasts are seeded into multi-well plates and cultured to
near-confluency. Culture medium is replaced with serum-free, ascorbic acid-
free medium containing the test item at multiple concentrations (typically
determined by preliminary cytotoxicity assessment). A vehicle control and
positive controls (Vitamin C and all-trans retinal) are included in parallel.

Cells are exposed to test items for two timepoints: 6 hours (to capture early
transcriptional activation) and 24 hours (to assess sustained or delayed
responses). Following exposure, cells are lysed and complementary DNA
(cDNA) is synthesised from the resulting RNA lysate.

& coLIA1- encodes Type | Collagen alpha-1chain
& coL3Al1- encodes Type lll Collagen alpha-1chain
& coL4aA1-encodes Type IV Collagen alpha-1chain

Gene expression is normalised to two housekeeping genes (GAPDH and 18S
rRNA) and calculated relative to the vehicle control using the delta-delta
Ct method. Results are expressed as fold-change in gene expression.
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INTERPRETATION OF RESULTS

Results are presented as fold-change in gene expression relative to untreated
control cells. Values greater than 1.0 indicate upregulation (increased gene
expression), while values less than 1.0 indicate downregulation. The data can
also be expressed as percentage change in collagen production.

Collagen-boosting ingredients typically show:

& Early activation (6 hours): Upregulation of COLIA1, COL3Al, and/or COL4A],
indicating transcriptional activation of collagen synthesis pathways.

< Dose-dependent responses: Increasing gene expression with increasing test item
concentration provides stronger evidence of a genuine effect.

< Transient responses: Gene expression may return to baseline by 24 hours due to
negative feedback mechanisms once collagen begins to accumulate in the
extracellular environment.

Statistical significance is assessed using two-tailed Student's t-test. Vitamin
C and all-trans retinal are included as positive controls, as both are
established modulators of collagen gene expression.

AMOUNT OF SAMPLE REQUIRED
5ml (liquids) / 5g (solids)

TURNAROUND TIME

2 — 3 weeks . T
Please enquire if sample availability is limited.

QUALITY STATEMENT

This is a non-regulatory test designed for cosmetic ingredient screening and
product development. XCellR8 is accredited by the UK Medicines and Healthcare
Products Regulatory Authority (MHRA) for the conduct of in vitro safety
testing in compliance with Good Laboratory Practice (GLP).
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