Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2017

Electronic Supplementary information for

Integrated Heart/Cancer on a chip to reproduce the side effects of

anti-cancer drugs in vitro

Ken-ichiro Kamei™*, Yoshiki Kato”, Yoshikazu Hirai*"*, Shinji Ito‘, Junko Satoh®, Atsuko Oka®,

Toshiyuki Tsuchiya”, Yong Chen™, and Osamu Tabata"

'Institute for Integrated Cell-Material Sciences (WPI-iCeMS), Kyoto University,
Yoshida-Ushinomiya-cho, Sakyo-ku, Kyoto 606-8501, Japan

*Department of Micro Engineering, Kyoto University, Kyotodaigaku-Katsura, Nishikyo-ku, Kyoto
616-8540, Japan

*Medical Research Support Center, Graduate School of Medicine, Kyoto University, Yoshida Konoe-cho,
Sakyo-ku, Kyoto 606-8501, Japan

*Ecole Normale Supérieure-PSL Research University, Département de Chimie, Sorbonne Universités,
UPMC Univ Paris 06, CNRS UMR 8640 PASTEUR, 24 rue Lhomond, 75005 Paris, France

*kkamei@icems.kyoto-u.ac.jp, hirai@me.kyoto-u.ac.jp



251

2.0 |
£l B
m T 1
.a 1 '
c
]
kS
D 1.01 -
©
|
0.5 1
=_
0.0-
| | | |
hCM HepG2 hCM HepG2
in iHCC in 96-well plate

Fig S1. Quantitative single-cell profiling to reveal the difference of EdU intensity in human
cardiomyocytes (hCM) and hepatocellular carcinoma (HepG2) cells cultured in iHCC or a 96-well plate.
We used primary hCMs, which did not show high proliferation like other cancer cells, such as HepG2.
Therefore, in both iHCC and 96-well plate, EQU uptake in hCM was significantly lower than that in
HepG2, and was almost at the lower detection limit of EdU. Fluorescent EAU intensities in over 8000
individual cells were analyzed for each sample. P-values (*** < 0.001) were determined by Mann
Whitney’s U test. Center lines show the medians; box limits indicate 25% and 75% as determined by R

software; whiskers extend 1.5 times the interquartile range from 25% and 75%.
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Fig. S2. Ultra-high performance liquid chromatography-tandem mass spectrometric analysis of DXR,
DXRol and DNM. Representative MRM chromatograms for the extract of HepG2 cells treated with DXR
are shown. MRM peaks corresponding to DXRol, DXR and DNM are indicated by black (1), magenta (2)
and blue (3) arrows, respectively. X- and Y-axes indicate retention time (min) and intensity (count per
second (cps)). As indicated by the asterisk in the top chromatogram, we detected non-specific peak in the
MRM chromatogram for DXRol at the retention time of DXR. This was because the MRM transition for
DXRol detected the mass isotopomer of DXR (m2).
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Fig. S3. DXR and DXRol showed inverse cytotoxic effects on HepG2 (A) and hCM (B) determined by
lactate dehydrogenase (LDH) assay. (A) DXR caused cell damages of HepG2 cells, but DXRol did not.
(B) The metabolite of DXR, DXRol caused cell damages of hCMs, but DXR did not. These results

suggested that the metabolites of anti-cancer drug might cause the damage, leading to the side toxicity.

Each data represents a mean = standard deviation (n = 3).
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Fig. S4. Quantitative single-cell profiling to investigate the effects of doxorubicin (DXR) and its
metabolite, doxorubicinol (DXRol), on HepG2 cells. (A) DXR (20 uM) and DXRol (20 uM) similarly
reduced the number of proliferating cells. (B) Both DXR and DXRol damaged HepG2 cells. Fluorescent
EdU and DAPI intensities in over 8000 individual cells were analyzed for each sample. P-values (*** <
0.001) were determined by Steel-Dwass test. Center lines show the medians; box limits indicate 25% and

75% as determined by R software; whiskers extend 1.5 times the interquartile range from 25% and 75%.



