Supplementary information

Xanthohumol suppresses oestrogen-signalling in breast cancer through
specific inhibition BIG3-PHB2 interaction.

Tetsuro Yoshimaru®, Masato Komatsu®, Etsu Tashiro?, Masaya Imoto?, Hiroyuki
Osada®, Yasuo Miyoshi*, Junko Honda®, Mitsunori Sasa®, and Toyomasa
Katagiri**

!Division of Genome Medicine, Institute for Genome Research, The University of
Tokushima, Tokushima, Japan; ?Faculty of Science and Technology, Department
of Biosciences and Informatics, Keio University, Kanagawa, Japan; *Antibiotics
Laboratory, RIKEN CSRS, Saitama, Japan; “Department of Surgery, Division of
Breast and Endocrine Surgery, Hyogo College of Medicine, Hyogo, Japan;
*Department of Surgery, National Hospital Organization Higashitokushima
Medical Center, Tokushima, Japan °Department of Surgery, Tokushima Breast
Care Clinic, Tokushima, Japan.



Supplementary Figures

ratio

0 1
His-PHB2 1 1 1 1 1 17111
HA-ERAP 1 1 1 1 1 17111

50
37

25
20

15

10

- W

a KPL-3C cells
XN (uM) ERAP
0 5 10 30 10
BIG3 s 250
:BIG3 v ‘
PHB2 Tl “— e —
1. 0 1 0 0. 6 0.4 0.2
weL BIG3 T——_w_
PHB2 ‘. — | —— —
b @
» g
His-PHB2 (ug/lane) § =
13 3.8 125 2 & 3
kDa175 — © by e
ot £ 3 8
58 —= o Z =
46 —- (&] x £ Hi
: IB: -_—
30— o His- s Ab PHB2
25 = PHB2
17—
C Reactiontime : 1 hr Reactiontime : 1 hr
Ni-resin pull-down Input Ni-resin pull-down Input
Mole XN 00512 3 00512 3 005123 00512 3
ratio| HISPHB2 1 1.1 1.1 1111 1 11111 11111
HA-ERAP1111111111 1111111111
r50 — - - = ——— . —— —— — — —
B:His A1 T e wosee “’*mm His-PHB2
25— 25—+ - = ==
f20— 20—%
15 — 15-%
IB : HA Ab A
10— w=MMs  ®RAMM HAERAP
) Exposure : 1 min Exposure : 3 min
Reactiontime : 1 hr
Ni-resin pull-down Input
Mole XN 0051 2 3 051 2



KPL-3C cells

No-treatment 10 nM E2 for 24 hr E2 + ERAP 10 uM
PHB2

50 um

E2+ XN 1 uM E2 + XN 5 uM E2 + XN 10 uM E2 + XN 30 uM
PHB2 PHB2 PHB2

e KPL-3C cells

w E=

*

ES

*

|_|_| *
J*
%
*

Relative ERE activity
[p%]

] DD
0 L |
XN{@m) o o 1 5 10 30 -

ERAP (M) - - - - - 10
) 10 nM E2

Supplementary Figure S1 | Xanthohumol inhibits BIG3-PHB2 interaction
and promotes the nuclear translocation of PHB2 in KPL-3C cells. (a) The
inhibitory effects of XN treatment on BIG3-PHB2 interactions were evaluated in
KPL-3C. The blots were cropped, and the full-length blots were included in the
supplementary information. (b) (left) The purification of recombinant PHB2. The
indicated amount of 6 x His-tagged recombinant PHB2 (His-PHB2) were stained
with CBB. (right) Direct binding of XN to PHB2 in vitro. The 3.6 ug of His-PHB2
were incubated with 3 pL control-beads or XN-beads together with 1 mg mL™
BSA for 4 h. Then, the bound fractions were immunoblotted. The blots were
cropped, and the full-length blots were included in the supplementary
information. (c) Direct inhibition of PHB2-ERAP interaction by XN was evaluated.
The mixture of 0.27 nmole 6 x His-tagged recombinant PHB2 (His-PHB2) and
0.27 nmole HA-ERAP were incubated with 0.5 to 3 times moles of XN for 1 h.
His-PHB2 was then captured with Ni-NTA agarose, and the bound fractions were
immunoblotted. (d) Representative immunofluorescence images of the
subcellular localization of PHB2 are shown. (e) The inhibitory actions of XN on



ERa transcriptional activity were evaluated using luciferase assays. The data
represent the mean + SE of three independent experiments (* P < 0.05, *** P <
0.001 in two-sided Student’s t-test).
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Supplementary Figure S2 | Xanthohumol suppresses E2-dependent cell
growth for long-term stability. (a,b) MTT assay was performed to evaluate the
inhibitory effect of XN on growth of MCF-7 cells under E2-free conditions for 24 h
(a) and of the BIG3-negative mammary epithelial cell line MCF-10A for the times
indicated (b). (c) (left) MTT assay was performed to evaluate the inhibitory effect
of XN on the E2-dependent growth of PHB2-depleted cells. The data represent
the mean + SE of three independent experiments (*** P < 0.001 in two-sided
Student’s t-test). (right) Immunoblot analyses were performed to evaluate the
PHB2 expression. (d,e) The duration of inhibitory effects of XN on growth of
KPL-3C (d,e) and MCF-7 cells (d) were measured for the times indicated. The
results were expressed at the fold increase over untreated cells at each time (set
at 1.0, d), and measured at absorbance at 450 nm (e). The data represent the
mean = SE of three independent experiments. (f,g) Representative cell
morphologies of MCF-7 (f) or KPL-3C (g) by XN treatment for the times
indicated.
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Supplementary Figure S3 | High dose of xanthohumol causes cell
phenotypic alterations. Representative cell morphologies of MCF-7 or
MCF-10A by 50 uM XN treatment are shown.
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Supplementary Figure S4 | Xanthohumol has in vivo anti-tumor efficacy in
xenograft models of human ERa-positive breast cancer. (a) KPL-3C
xenograft tumors at day 36 after the indicated treatments. (b) The body weights
of the KPL-3C xenograft mice are indicated after XN or ERAP treatment. The
body weight represent the mean + SD of each group (n=5).
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Supplementary Figure S5 | Vehicle of Xanthohumol (0.03%DMSO) does not
affect the multiple E2-induced activation events. The inhibitory effects of
0.03% DMSO on cell growth (a), ERa-target gene expression (b), E2-induced
Akt (S473), MAPK (T202/Y204), and ERa (S104/S106, S118, S167, S305 and
Y537) activities (c), and BIG3-PHB2 interactions (d) were measured in MCF-7
cells for 24 h. Gene expressions were expressed as the fold increase over
untreated cells (set at 1.0). The data represent the mean + SE of three
independent experiments (** P < 0.001 in two-sided Student’s t-test). ERAP was
used as a positive control for the inhibition of the E2-dependent cell growth. The
blots were cropped, and the full-length blots were included in the supplementary
information.
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Fig. 4d Tumors in KPL-3C-xenograft Fig. S1a KPL-3C cells
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Supplementary Figure S6 | Full-length of images of all limmunoblots in
Figures and Supplementary Figures.
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