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Enhancement of digestion and absorption function in small intestine by dietary
components through transcriptional elongation factor
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Dietary components can lead to epigenetic alterations, which affect gene
expression in the cells. In this study, we focused on the transcriptional regulation of the genes
related with nutrient metabolism through epigenetic alterations and investigated histone
acetylations around the fructose- and/or short chain fatty acid-responsive genes. Re-feeding a diet
containing sodium butyrate for 12 h after starvation in rats led to an increase in the mRNA levels
of Si in the jejunum compared with the animals refed a control diet. We have also demonstrated that
the acetylation level of histone H3 and the binding of CDK9, which phosphorylates RNA polymerase 11,

were enhanced in the rats refed a diet containing sodium butyrate at transcription regions of Si
gene, which suggests a promotion of transcriptional elongation.
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Fig. 1 mRNA levels of genes upregulated by fructose and suppressed
by (+)-JQI in livers of mice force-fed with glucose or fructose, with or
without (+)-JQI. Quantification of mRNA levels was performed by
normalization against the expression of TF2b (n=6). Data are
expressed as means £ SEM. Statistical analyses were performed by
Student’s t-test. *Significantly different from mice force-fed with
glucose (*P < 0.05, **P < 0.01). *Significantly different from mice
force-fed without (+)-JQ1 (P < 0.05).

Cypsbl

Dak Plin5
H3
H4
JQI1
BRD4
mRNA
Acetylated histone H3

. 2 (A) OGlucose mFructose DFructose+1Q1
f\i/ 15
B
s 1
% 05
& #

0 L =ul =l =

-2300 -1500 1



Acetylated histone H4
2 OGlucose M Fructose O Fructose+/Q1

®)

;\? -2300 -1500 1 500 1000 2000 5000
g BRD4
£ 04 OGlucose mFructose OFructose+IQ1
o ©
B *
£ 03
~
0.2 *

01

-2300 -1500 1 500 1000 2000 5000

Fig. 3 Binding of acetylated histone and BRD4 around Cyp8b1 in the
liver of mice. ChIP assay for (A) Acetylated histone H3. (B)
Acetylated histone H4. (C) BRD4 around the Cyp8bl gene in mice
force-fed with glucose, fructose and fructose with (+)-JQ1. Data are
expressed as means + SEM. Statistical analyses were performed by
Student’s t -test. *Significantly different from mice force-fed with
glucose (*P < 0.05). “Significantly different from mice force-fed
without (/)-JQ1 (*P < 0.05, #P < 0.01).
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Fig. 2 Effects of starvation and re-feeding a control diet or a diet
containing sodium butyrate on the sucrase activity and the S mRNA
level in rat jejunum. Data are expressed as means + SEM. (n=6)

Statistical analyses were performed by Student’s t-test. *: Significantly

different from control rat (*P < 0.05, **P < 0.01). a-c: Values not
sharing a common superscript in the starved animals and those fed the
same dietary regimen are significantly different from one another (P <
0.05)
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