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Genotoxicity Screening with Skin Metabolism
3D GADD45A EXPRESSION ASSAY

OVERVIEW
For ingredients intended for topical application, 
the relevant question is not only whether a 
substance is intrinsically genotoxic, but whether 
it produces genotoxic stress after passing 
through the metabolically active skin barrier. 
Many compounds are detoxified by skin 
enzymes, and some pro-genotoxicants are 
activated by them. A 2D assay using submerged 
cells cannot capture this.

TEST SYSTEM

This 3D assay addresses this gap using a
reconstructed human epidermis tissue model as a 
metabolic and physical barrier between the test 
item and a population of TK6 cells. GADD45A 
induction in the TK6 cells reflects the genotoxic 
potential of whatever crosses, or is generated 
within, the skin barrier.

The assay is intended for cosmetic ingredients, 
topical pharmaceutical excipients, and any 
substance for which dermal exposure is the 
relevant route, providing early hazard data that 
reflects skin-level metabolism.

The test uses a reconstructed human epidermis (RHE) 
tissue model: a multi-layered, differentiated culture of 
normal human-derived epidermal keratinocytes 
forming basal, spinous, and granular layers and a 
stratum corneum, organised analogously to in vivo 
skin. The tissue is metabolically active and serves as 
both barrier and biotransformation system.

The RHE tissue is suspended above a culture of TK6 
lymphoblastoid cells in 24-well plates. TK6 cells retain 
functional p53 and are routinely used in genotoxicity 
testing as a sensitive reporter of DNA damage 
response. The test item is applied topically to the tissue 
surface; substances or metabolites that cross the 
barrier reach the underlying TK6 cells, where any 
GADD45A induction is measured.

3D RECONSTRUCTED HUMAN EPIDERMIS 
WITH TK6 REPORTER CELLS
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SUMMARY OF THE TEST METHOD
Test items are first assessed for solubility in an appropriate vehicle (medium, DMSO, or alcohol). In the main 
test, TK6 cells are seeded into 24-well plates and RHE tissues are suspended above them. The test item is 
applied topically to the tissue at four sub-lethal concentrations, alongside vehicle and positive controls. Total 
treatment and recovery time is 48 hours.

GADD45A expression is quantified by TaqMan™ real-time qPCR following RNA extraction and reverse 
transcription. Expression is normalised to the housekeeping gene GAPDH and calculated relative to the vehicle 
control. Results are expressed as fold-change.

Cell viability is assessed by MTT assay (absorbance at 570 nm, with background at 690 nm), to confirm that 
any GADD45A induction is not driven by general cytotoxic stress.

After exposure, tissues are removed and TK6 cells are harvested for two endpoints in parallel:

A dose-dependent increase in GADD45A 
expression is observed, AND a maximum induction 
of greater than 2-fold is reached at one or more 
concentration, at non-cytotoxic levels.

Items showing one criterion only are flagged as 
inconclusive and recommended for repeat or 
follow-up testing. GADD45A induction at cytotoxic 
concentrations is interpreted with caution, as general 
stress response can mimic the genotoxic signal.

The assay was developed using a panel of 14 
reference chemicals. Performance showed 
precision of 79%, sensitivity of 88%, and 
selectivity of 67%. 

Results are presented as fold-change in GADD45A 
expression relative to the vehicle control, alongside 
paired viability data.the housekeeping gene 
GAPDH and calculated relative to the vehicle 
control. Results are expressed as fold-change.

A test item is classified as positive for genotoxic 
potential where:

INTERPRETATION OF RESULTS

+44 (0)1925 607 134 | info@x-cellr8.com | 
www.x-cellr8.com
Techspace One, Sci-Tech Daresbury, Keckwick 
Lane, Daresbury, Cheshire, WA4 4AB, UK
CT-101/01-05/25



TEST CODE
CT-107

Genotoxicity Screening with Skin Metabolism
3D GADD45A EXPRESSION ASSAY

AMOUNT OF SAMPLE REQUIRED

5ml (liquids) / 5g (solids) Please enquire if sample availability is limited.

QUALITY STATEMENT
This is a non-regulatory test designed for early-stage hazard screening of topically applied ingredients. It is not 
a substitute for OECD-accepted regulatory genotoxicity tests. 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).

Turnaround time: 

4 to 5 weeks
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