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We previously showed that NAD(P)H:quinone oxidoreductase 1 (NQO1) knockout (KO) mice ex-
hibited spontaneous inflammation with markedly increased mucosal permeability in the gut, and that
NQOIL is functionally associated with regulating tight junctions in the mucosal epithelial cells that
govern the mucosal barrier. Here, we confirm the role of NQO1 in the formation of tight junctions
by human colonic epithelial cells (HT29). We treated HT29 cells with a chemical inhibitor of NQO1
(dicumarol; 10 uM), and examined the effect on the transepithelial resistance of epithelial cells and
the protein expression levels of ZO1 and occludin (two known regulators of tight junctions between
gut epithelial cells). The dicumarol-induced inhibition of NQO1 markedly reduced transepithelial re-
sistance (a measure of tight junctions) and decreased the levels of the tested tight junction proteins.
In vivo, luminal injection of dicumarol significantly increased mucosal permeability and decreased ZO1
and occludin protein expression levels in mouse guts. However, in contrast to the previous report that
the epithelial cells of NQO1 KO mice showed marked down-regulations of the transcripts encoding
Z01 and occludin, these transcript levels were not affected in dicumarol-treated HT29 cells. This result
suggests that the NQO1-depedent regulation of tight junction molecules may involve multiple proc-
esses, including both transcriptional regulation and protein degradation processes such as those gov-
erned by the ubiquitination/proteasomal, and/or lysosomal systems.
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Fig. 1. Dicumarol-mediated inhibition of NQO1 causes loss of
mucosal epithelial cell tight junctions in mouse guts. (A)
Colonic loops of CD1 mice (n = 10) were prepared and
lumenally injected with fluorescein-labeled dextran in
the presence or absence of dicumarol (10 uM), and blood
fluorescence was determined. The bars represent the
mean = SEM of three independent experiments (*, p<0.05
vs. PBS treated mice). (B) Protein extracts were isolated
from colon samples of the dicumarol-treated mice de-
scribed above. Total proteins were resolved on poly-
acrylamide gels, and blots were probed with antibodies
against ZO1, occludin, and B-actin. Data are representa-
tive of three independent samples.
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Fig. 2. Effect of dicumarol on the paracellular permeability of
human colonocyte HT29 cells. Dicumarol (10 pM) was
applied to the HT29 cells for 12 hr. Effect of dicumarol
(10 uM) was expressed as a percent of the basal values
at 0 min; *, p<0.05 compared with the PBS-incubated
control. The bars represent the mean + SEM of three
independent experiments (n = 4).
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Fig. 3. Dicumarol-treatment reduces the expression of tight junc-
tion proteins in HT29 cells. (A) HT29 cells (10° cells/well)
were treated with dicumarol (0, 1, 5, or 10 uM) for 12
hr, cell lysates were resolved by SDS-PAGE, and blots
were probed with antibodies against ZO1, occludin,
PKC-6, a-tubulin, SP1, HDAC6, and B-actin. The pre-
sented results are representative of three independent
experiments. (B) HT29 cells were treated with 10 pM di-
cumarol for the indicated time points. Cell lysates were
resolved by SDS-PAGE, and blots were probed with
antibodies. The presented results are representative of
three independent experiments.
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Fig. 4. Dicumarol-mediated inhibition of NQO1 does not affect
the transcript levels of tight junction molecules in HT29
cells. (A) HT29 cells (10° cells/well) were treated with
10 M dicumarol for the indicated durations. Total RNA
was isolated, cDNA was synthesized, and fragments cor-
responding to ZO1, occludin, and B-actin were amplified
by PCR. The results shown are representative of three
separate experiments.
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