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SenzaGen develops in vitro assays for immunotoxicological

endpoints using genomics technology.

Based in Lund, Sweden. The company was formed in 2010 as a

spinout from Lund University. SenzaGen currently employs 20

people.

Our lead product, GARD – Genomic Allergen Rapid Detection,

is a state of the art platform for assessment of chemical

sensitizers.
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An intricate response to

foreign substances

Dendritic cells (DCs)

Peripheral tissue

Local lymph node

Allergen specific T-cells

Allergic Contact Dermatitis



Recognition of foreign 

substances.

Activation of self-

defence mechanisms.

Cellular stress 

responses.

Communication with

cells of the immune 

system.

An intricate response to

foreign substances

DNA

mRNA

Proteins

Genomics



The GARD method

mimics the immune response

Assay Development

Sensitizer

Non-sensitizer

- There should exist genes and pathways in DCs that are 

differentially expressed depending on the stimuli

- Such genes could be used as predictive tools



SenzaCells, an in vitro
model for Dendritic Cells were

stimulated with a reference

panel of

20 Sensitizers

20 Non-sensitizers

Transcriptional levels of the

genetic material was assessed

with microarray technology

=29.000 genes/sample

Assay development – The training set

The GARD method

mimics the immune response



The GARD method

mimics the immune response

Sensitizer

Non-Sensitizer

~29000 

genes
200 

genes

GARD prediction signature 

(GPS)

Recognition of foreign

substances
e.g. TLRs, RXR, AHR
Self-defence mechanisms
e.g. CD80, CD86

Cellular stress responses
e.g. NRF2-pathway

Communication
e.g. chemotaxis receptors
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Dataset Sensitivity Specificity Accuracy Reference

GARD in-house validation 89% (17/19) 86% (6/7) 88% (23/26) Johansson, 2014

Technology transfer and method 

optimization

94% (16/17) 83% (10/12) 90% (26/29) Forreryd, 2016

Cosmetic Europé Dataset 93% (50/54) 56% (10/18) 83% (60/72) Johansson, 2017

Accumulated performance 92% (83/90) 70% (26/37) 86% 

(109/127)

-

The GARD method - in-house validation

& Performance



The GARD method - in-house validation

& Performance

Based on 69 overlapping compounds from Asturiol et. al., Toxicology in vitro, 

2016.

Roberts, D.W. John Moore University, Liverpool. Regul Toxicol Pharmacol, 

2018.

DPRA

(TG 

442C)

ARE-

NRF2

(TG 442D)

h-CLAT

(TG 

442E)

2 out of 3

ITS

GARD

(TGP 

4.106)

Accuracy 80% 83% 77% 83% 88%

Sensitivity 78% 84% 80% 84% 90%

Specificity 83% 78% 67% 78% 83%
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GARDskin validation – Validation Phase I
G

A
R

D
 D

e
c
is

io
n
 V

a
lu

e

Experiment 1
Experiment 2
Experiment 3

Sensitizers Non-sensitizers

Burleson Research 

Technologies

Eurofins

SenzaGen

-5

0

5

10

15

20

-5

0

5

10

15

20

-5

0

5

10

15

20

Within Laboratory Reproducibility:

Between Laboratory Reproducibility:

SenzaGen

Burleson

Eurofins

82%

83%

89%

92%Concordance:

Accura

cy

94%

Sensitiv

ity

93%

Specific

ity

96%



GARDpotency – additional analysis

of complementary biomarker signature

GARDpotency prediction signature



GARDskin & GARDpotency - complete Risk 

Assessment in a Tiered Approach

Sensitizer

Non-

Sensitizer

Test 

substanc

e

1A 

(Strong)

1B 

(Weak)

GARDskin GARDpotency



GARDpotency validation – Validation phase II

BRT (US)

Eurofins

(DE)

SenzaGe

n (SE)

Lead Laboratory

Validation Phase I Validation Phase II

N = 28 
blinded

compounds

N = 28 
blinded

compounds

N = 28 
blinded

compounds

N = 30

GARDskin GARDpotency

Training &

Transfer Phase

blinded compounds

Accuracy: 

83%



GARD applications –

GARDair & GARD for protein

Prediction 

Model
Data

Predictio

n

Pattern Recognition AlgorithmsGene Expression Patterns

in exposed cells
Biological endpoint

Training 

Data

Biomarker 

Signature
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GARD outperforms OECD guideline approaches and reports the

highest

predictive performance for skin sensitization.

Versatile test systems allows for a broad applicability domain.

The technology is readily available today!

GARD – Genomic Allergen Rapid Detection

GARD enables potency assessment according to CLP with an

outstanding

predictive performance.
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