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AIMS

 Assess the impact of genetic variation on toxicity using a genetically diverse panel of lymphoblastoid cell lines (LCLs)

 To identify genetic variants (SNPs) and affected cellular mechanisms associated with toxic responses.

SNP analysis, LCLs selection and ordering

• 384 well plate format

• 8 concentrations (range 107)

• 4 biological replicates
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Cadmium Chloride: Candidate biology from gene-level 

GWAS hits in LCLs

ANOVA analysis: Inter-, and Intrapopulation Cell-Line 

Variation in Chemical Response

Cadmium Chloride

Gene lists are mapped candidates, not proven causal variants

Mitochondria + structure

mitochondrial quality control and
cell architecture

PARK2, EGFR, ENAH

Metabolic survival

energy rewiring and
stress-adaptive signaling

PFKFB3, RAPGEF4, NR5A2

ESAN FROM NIGERIA

Oxidative damage control

buffering reactive oxygen stress
and damaged proteins

BACH1, TALDO1, UBE2Q2

Metal handling

transport and detoxification
capacity

SLC30A10, ABCB11
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People differ  — a cell line’s population and individual donor are the biggest drivers of 

chemical response — seen in both CTG and RTG assays.

Population differences are real  — confirmed for 8 chemicals, including cadmium; sex has 

little effect (~6%).

Cadmium makes biological sense  — candidate genes cluster in metal handling & 

oxidative defence (ESN) and metabolic / mitochondrial survival (YRI).

The fly agrees  — conserved Egfr/EGFR networks recover the same human genes (e.g. 

KRAS) — independent cross-species support.

Take-home:  genetic background shapes toxicity — and should be considered in chemical 

safety assessment.
Preliminary & hypothesis-generating — GWAS / eQTL ongoing.

Misvik Biology Oy  ·  Finland

Vesa Hongisto, Juha Rantala, Pekka
Kohonen, Roland Grafström

Clemson University · USA

Trudy Mackay, Robert Anholt, Maria E.

Adonay, Elisa Howansky, Katelynne

Collins

University of Birmingham · UK

John Colbourne

Cell lines: Coriell Institute, USA.  
Funded by EU H2020 — PrecisionTox (GA 965406).

Scan 

me to 

learn 

more!


