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A Mechanism for Estrogen Receptor-Independent Action of Soy Isoflavone

Hirofumi TACHIBANA""? Shuya YAMASHITA' and Koji YAMADA"

'Faculty of Agriculture, Kyushu University, Fukuoka 812-8581
’Food Functional Design Research Center, Kyushu University, Fukuoka 812-8581

ABSTRACT

Daidzein and genistein are polyphenolic isoflavones contained in soy, and daidzein
is metabolized to equol by intestinal bacteria. The mechanisms of the physiological
effects of isoflavones have been considered to be involved in estrogen receptors
(ERs) in many instances, because of their avidity for ERs. On the other hands, some
reports indicate the existence of ER-independent elects of isoflavones. We identified
a pap-associated domain containing 5 (Papd5), one of the non-canonical poly(A)
polymerases, as a responsive gene for ER-independent growth-inhibitory action
of equol in cancer cells. In ER-positive human cervical cancer MCF-7 cells, Papd5
ablation did not allect the expression level of ERx and the equol-induced expression
of ERx target genes. In ER-negative human cervical HelLa cells, equol induced
adenylation of small nucleolar RNA (snoRNA) SNORAG68 Papd5-dependently,
whereas genistein and green tea ([ )-epigallo catechin 3-O-gallate had no effect.
These results suggest that Papd5 has no involvement in the ER-agonistic elect of
equol and equol inhibits cancer cell growth through activation of Papd5. Soy Protein
Research, Japan 16, 68-72, 2013.

Key words : isoflavone, estrogen receptor, anticancer elJect, Papd5, poly adenylation
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Fig. 1. Involvement of Papd5 in the expression of
ERx in MCF-7 cells. ERn expression levels
in MCF-7 cells expressing scramble-shRNA
or PAPD5-shRNA were assessed by western
blotting analysis. Data are presented as mean
+ SD, n=3. "n.s." means not significant.
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Fig. 2. Involvement of Papd5 in the ER-dependent effect of equol. After treatment with equol in RPMI-
1640 medium supplemented with charcoal-treated FBS for 24 h, mRNA expression levels of PS2 and
Cathepsin D in MCF-7 cells expressing scramble-shRNA or Papd5-shRNA were measured by real-time
guantitative PCR. Data are presented as meant SD, n=3. "n.s." means not significant.
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Fig. 3. Elect of equol on adenylation of snoRNAs in HeLa cells. (a) HeLa cells were treated with the indicated

concentration of equol for 24 h. Total RNA was isolated from the cells and cDNA was generated with

oligo dT primer. The expression levels of adenylated SNORA68 and SNORAZ24 in HelLa cells were

assayed by quantitative PCR (gQPCR). (b) After treatment with equol for 24 h, cDNA was generated from

total RNA with oligo dT primer or random hexamer. The expression levels of SNORAG68 in the cells
were assessed by gPCR. (c) HelLa cells expressing scramble-shRNA or Papd5-shRNA were treated with
equol for 24 h. The expression levels of adenylated SNORA68 were assayed by qPCR. Data are means+
S.D., n=3. *p<0.05, *p<0.01, **p<0.001 vs control. "n.s." means not significant.

gooogo

pgooooobbooooboobbbooooobobbbO0od0ERDODDODODOOOOODOD
0000000000000 QDO0OPap associated domain containing 50 Papd50 00000000
J00D0000O0D0OERODUOODDOOOOOODOPapdS 0 D000 OODOOODOEROODODO
O000OMCR70000Papds0 00 000EROOODOOOODOOOOODOOOOOOOOO
EROD0000000000000000000000000Papd5s0 00000000000
0000000000000 HeLaDOOODOOOOOOOPapdsO 000 O0O000O0ORNADDO
000000000000 000000000Papds0000000ERODOOOOOOOOOOO
0000000000000 0OPapds00000000DO0OO0OO0OOOOOODOOOOOOOOO
ooooo.

0000o0odododvol 16120130

71



gogboogd

10 Kuiper GG, Lemmen JG, Carlsson B, Corton JC,

Safe SH, van der Saag PT, van der Burg B and
Gustafsson JA (1998). Interaction of estrogenic
chemicals and phytoestrogens with estrogen
receptor 3. Endocrinology, 139, 4252-4263.

20 Tham DM, Gardner CD and Haskell WL (1998):

Clinical review 97 Potential health benefits of
dietary phytoestrogens: a review of the clinical
epidemiological and mechanistic evidence. J Clin
Endocrinol Metab, 83, 2223-2235.

30 Yamashita S, Tsukamoto S, Kumazoe M,

72

Kim YH, Yamada K and Tachibana H (2012):
Isoflavones suppress the expression of the
Fe RI high-affinity immunoglobulin E receptor
independent of the estrogen receptor. J Agric
Food Chem, 60, 8379-8385.

40 Yellayl S, Naaz A, Szewczycowski MA, Sato

T, Woods JA, Chang J, Segre M, Allred CD,
Helferich WG and Cooke PS (2002). The
phytoestrogen genistein induces thymic and
immune changes: A human health concern ? Proc
Natl Acad Sci USA, 99, 7616-7621.

50 Berndt H, Harnisch C, Rammelt C, Stohr N,

Zirkel A, Dohm JC, Himmelbauer H, Tavanez JP,
Huttelmaier S and Wahle E (2012): Maturation
of mammalian H/ACA box snoRNAs: PAPD5-
dependent adenylation and PARN-dependent
trimming. RNA, 18, 958-972,

000O0oododdvol 16120130





