Gene expression and functional analysis of toxicologically important ABC
transporters in rainbow trout (Oncorhynchus mykiss) tissues and cell lines
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The important role of ABC transporters in tissue defense is reflected by their tissue distribution. Numerous
studies revealed the highest expression of transporters from the ABCB, ABCC and ABCG subfamily in
Important physiological and/or pharmacological barriers of mammals[1-3]. On the contrary, detailed studies of
ABC transporter genes expression and function in aguatic organisms are scarce[4]. Consequently, the main
goals of our study were: (1) gene expression analysis of ABC transporters (abcbl, abcbl1, abccl-5 and abcg2)
Implicated in disposition of various xenobiotics in rainbow trout tissues (brain, gills, liver, kidney, gonads, distal
and proximal intestine); (2) gene expression and functional analysis of target ABC transporters in rainbow trout
cell lines originating from different tissues (liver: RTL-W1, R1; hepatoma: RTH-149; gonad: RTG-2; gill: RTqill-
W1; gut: RTgut and brain: RTbrain); and (3) obtaining the first insights into transcriptional regulation of target
ABC transporters in liver cell line (R1) after 24 h exposure to various xenobiotics.

Gene expression of target ABC transporters was measured using relative gPCR with SYBR green. Expression
of target genes was normalized to the housekeeping gene (EF1a and 18S rRNA) using g-Gene[5] and Pfaffl[6]
equations. Functional assays in trout cell lines were preformed using various model inhibitors and fluorescent
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a) Tissue RNA distribution (Figure 1)

- Constitutive expression of al tested transporters throughout the tissues with
high expression of abcbl, abcc3 and abcg2

Induction experiments R1 cell line was

chosen as the most suitable cell line. The
range of chemicals was picked according to
literature, 24 h toxicity was established and

the max nontoxic concentration (10-100uM

range) chosen for 24h exposure period with
cell seeding density of 0.8x10° cells/cm?2.

- Abcbl1 expression is tissue specific for liver

- Low transporters expression in gills

b) Cell line RNA distribution (Figure 2)

- Constitutive expression of all tested transporters with high expression of abccl-3 and extremely low
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Figure 1. Tissue RNA distribution Relative expression levels of ABC transporters abchbl1, 0 N N o N N N
abcbll, abcc 1-5 and abcg2 in trout tissues. Expression is presented relative to the /\V,S < Q\,«P‘ /&@(\ qf\@ & Q{\@’
. . . . . N
housekeeping gene efla RNA as mean + SD obtained from 3 independent RNA isolations N & < &

of each cell line. Efla RNA (efla) is set to 10,000 in all cell lines.

Figure 2. Cell line RNA distribution Relative expression levels of ABC transporter genes abcbl, abcbl11, abcc 1-
5 and abcg?2 in permanent rainbow trout cell lines RTgill-W1, RTL-W1, R1, RTgut, RTbrain, RTH-149 and RTG-2.
Expression Is presented relative to the housekeeping gene 18s RNA as mean £ SD obtained from 3 independent
RNA isolations of each cell line. 18s RNA (18s) is set to 10,000 in all cell lines.

c) Cell line functional assays (Table 1)

- Accumulation of fluorescent substrate proves functional activity of transporters
from B and C subfamilies

- Inhibitor specificity follows the RNA expression pattern considering abcbl and abcc

1-3 RNA expression d) R1 cell line induction (Table 2)

- Short term exposures to wide range of known transporter substrates and model nuclear receptors ligands show

Table 1. VXR assay — data are presented as ratios of maximal inhibitor effect (substrate differential effect on mMRNA expression of ABC transporters with B1 being the most inducible one

accumulation) relative to control with Calcein-AM as fluorescent substrate | _
- abcg2 was the only transporter which expression was not modulated by any of the tested compounds

Calcein-AM Table 2. R1 cell line induction — data are presented as fold increases relative to control.
REV205 PSC 833 MK 571 Folds were calculated according to Pfaffl equation.
RTL-W1 inducer / gene
R 1 Doxorubicine
As203
RTH-149 Bilirubin
- Cisplatinum
RTbrain Clofibrate
RTG-2 TCDC
: Oltipraz _
RT gl”-W 1 Taurocholate F<00L5 Regulation Strength
Clotrimazol ' down _ ;
RTgut (BHQ - - 5.5 o effec
Carbamazepine 2 -3 weak
PCN . 3-5 midium
: Dexamethasone 5-10 up strong
Conclusions Rifampicin : - >10 | extremely strong

Vinblastine

1.Significant decrease In RNA expression ratio of abchl and abcg2 compared
to abcc’s in cell lines compared to respective tissues.
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2. Functional assays show correlation between Inhibitor specificity, protein
activity and gene expression for abchl and abccl-3.

3. R1 cell line induction experiments show that abchl Is transporter with
highest induction potential.
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