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Induction and Suppression of Human Disease-Associated Genes
in Cultured Cell Line Cells by Bean-Extract Stimulation
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Nara Women's University, Nara 630-8506

ABSTRACT

The aim of this study was to determine the effects of several bean ingredients
and chemical inhibitors on the expression of presenilin, a molecule involved in
y -secretase activity and the generation of amyloidf3 peptide in Alzheimer's
disease, and on the expression of Cip-interacting zinc finger protein 1 (Ciz1), which
stimulates DNA replication and has been implicated in tumorigenesis of breast
cancer cells. Western blotting revealed the downregulation of presenilin 1 protein
expression by stimulation with genistein jin vitro, while the effects on presenilin
1 gene expression examined by reverse transcriptase-polymerase chain reaction
(RT-PCR) were unaltered in Daudi cells. Genistein likely downregulates presenilin
via the inhibition of ubiquilin 1 expression in lymphoid cells. Our findings provide
new insights that may help to establish preventive strategies against Alzheimer's
disease. In order to investigate the possibility of using medicinal isoflavone against
breast cancer, we studied whether some isoflavones could affect the expression
of the Cizl. The in vitro effect of isoflavone treatment on the reduction of Cizl
expression was detected by reverse transcriptase-polymerase chain reaction (RT-
PCR). Western blotting also confirmed the down-regulation of the protein in dose
dependent manner of the genistein treatment in Daudi lymphoid cell line. Soy
Protein Research, Japan 15, 181-185, 2012.
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RT-PCR

Total RNAO ORNA isolation kit (Takara) O 0O 0 O O
O [Phusion RT-PCR kit (NEB) D 0 O cDNAO O OO OO
O0000Primerd 00000 OO O ubiquilin 1 forward,
TGCTGCAGGCTCTTGCTGGA; ubiquilin 1 reverse,
TGGCTGGGAGCCCAGTAACCT, (179 bp); presenilin
1 forward, GGTCCACTTCGTATGCTGGT,; presenilin
1 reverse, GCTGTTGCTGAGGCTTTACC (404 bp);
GAPDH forward, TCCCATCACCATCTTCCA;
GAPDH reverse, CATCACCGCCACAGTTTCC (376
bp)
goooooooooo

gooooooooooooooooooogooad
000000000 OO0anti-ubiquilin 1 (GeneTex
Inc., Irvine, CA, USA)O anti-presenilin 1 (Genscript)d
anti-ERK2 (Epitomics Inc.,,Burlingame,CA,USA)D
anti-Rb2 (BD Transduction Laboratories)d anti-Cizl
(COSMO BIO)
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RT-PCRO O O O O ubiquilin 10 presenilin 10 0 0O O
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goddooOoDOoODODGAPDHOOODODODODODOO
0000000000 0000000dubiquilin 100
OOOgenistein00000000O0O0O0OOOO
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Fig. 1. Genistein reduced the expression of ubiquilin 1
in Daudi cells. Semiquantitative RT-PCR were
performed using primers specific to presenilin
1, ubiqulinl or GAPDH on 100 ng total RNA
prepared from Daudi cells without (lane 1) or
with reagents (lane 2-8: 1 mM AG490, 10 mM
MG132, 20 mM 3 -secretase inhibitor 11, 20 mM
lactacystin, 10 mM ALLN, 50 mM genistein, 50
mM daidzein, respectively) for 24 hr. Specific
expression was determined in relation to the
expression of the housekeeping gene GAPDH
used as an internal loading control. At least
four independent experiments were done, and
typical paired results are documented.

Fig. 2. Genistein and AG490 downregulated ubiquilin
1 and presenilin 1 protein in Daudi cells. Daudi
cells were treated without (lane 1) or with
reagents (lane 2-8: 1 mM dexamethasone, 0.2
mM 178 -estradiol, 10 mg/mL mixed food
isoflavons, 50 mM genistein, 50 mM daidzein,
1 mM AG490, 50 mM AG490, respectively)
for 48 hr. After treatment, cell lysates were
isolated, Western blotting was performed using
antibodies specific to presenilin 1, ubiquilin 1 and
Erk2. At least three independent experiments
were done, and typical paired results are shown.
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Fig. 3. Dose dependent inhibition of presenilin 1 and
presenilin 2 protein expression by AG490 and
estradiol. Daudi cells were treated without
(lane 1) or with 1 mM AG490 plus 1 nM (lane
2), 10 nM (lane 3), 100 nM (lane 4) of 178
-estradiol (A+E2), 0.2 mM 178 -estradiol alone
(lane 5) for 48 hr. The levels of protein were
detected by western blot analysis using anti-
presenilin | and anti-presenilin 2 antibodies as
explained at Fig. 2. Western blot with anti-
Erk2 antibody was also shown as equal levels
of protein loading.
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Fig. 4. Ciz1 mRNA was analyzed by semi-quantitative
RT-PCR. The semiquantitative RT-PCR was
performed on 100 ng total RNA prepared from
Daudi cells treated without (lane 1, lane 5) or
with dexamethasone (SIGMA) (lane 2, lane 6),
estradiol (SIGMA) (lane 3, lane 7), isoflavone
(INDOFINE chemical) (lane 4, lane 8) at the
final concentration 10° M for 24 hr. Aglycone
from of isoflavone was used for the experiment.
Specific expression was determined in reiation
to the expression of the housekeeping gene
GAPDH used as an internal loading control.
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Fig. 5. Genistein diminished the expression of Cizl
protein. Daudi cells were treated without (lane
1) or with dexamethasone (lane 2), estradiol
(lane 3), isofavone (lane 4), genistein (Cayman
Chemical) (lane 5), daidzein (Cayman Chemical)
(lane 6) at the final concentration 10° M for 48
hr. After treatment, cell lysates were isolated,
the levels of Cizl protein was detected by
western blot analysis using anti-Ciz1l antibody
(COSMO BIO). Western blot with anti-Erk2
antibody (BD Bioscience) was also shown as
equal levels of protein loading.
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Fig. 6. Expression of proteins of Rb2, ubiquilin 1, Cizl,
presenilin 1, ERK2 protein by bean extracts.
Daudi cells were treated without (lane 1) or
with extracts of beans (lane 2-4. soybean, lane
5-7: azuki bean, lane 8-10: black soybean, lane
11-13: lentil bean) at final concentration 50u
g/mL for 96 hr. After treatment, cell lysates
were isolated, the levels of Rb2, ubjquilin 1,
Cizl, presenilin 1, ERK2 protein was detected
by western blot analysis using anti-Rb2, anti-
ubiquilin 1, ant-Ciz1, anti-presenilin 1 antibody.
Western blots with anti-Rb and anti-Erk2
antibody were also shown as equal levels of
protein loading.
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