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Figure legends

A Hi
i
5
H
100 ms
B 2, o wc om0 C o2y NC, n=10 E 12
—s— Ni, n=12 10 nP1 F‘2u
—~ 10{ —— HC, n=11 4 101 _god1==/1"g0
w 08 at
2 o - 08
& o8 6
=
2 10 0,4 o —e— NC,n=10
i 02 0.4 —— Ni,n=12
- 20 —— HC, n=11
00 02 —e— Hi,n=12
30 0.2 + 0,0
-140420-100-80 -60 40 -20 0 20 40 60 8 -140-120-100 -80 -60 -40 20 0 20 4C 120 100 -80 -60 -40 -20 0 20 40 0 10 20 30 40 50 60 70
Membrane potential (mV) Membrane potential (mV) Membrane potential (mV) Membrane potential (mV)
Ica-Lat0o mv Activation Inactivation Recovery
F 0 NC N HC  Hi G 0 NG Ni___HC _ Hi H 0. NC _ Ni_ HC  Hi I w0
-5 5 10 80
™ —
g 0 n=12 < 10 N _ 2 s
=] =é n=12 E 20 n=12 E
£ s = .15 = 3 0
0 w )
3 2 S 2 e =
Ki] > > 20
25 25 -40
0l
-30 ns: an &0 NC

Figure S1. Effects of high concentration isoprenaline and high level of
glucose on L-type calcium channel currents. “NC” represented data from
hiPSC-CMs treated with normal level of glucose. “Ni” represented data from
hiPSC-CMs treated with normal level of glucose and high concentration of Iso.
“HC” represented data from hiPSC-CMs treated with high level of glucose.
“Hi” represented data from hiPSC-CMs treated with high level of glucose and
high concentration of Iso. L-type calcium channel currents (Icas) were
recorded using protocols shown in B, D and E (inset). The (A) Representative
traces of peak Icar at 0 mV in cells from each group. (B) I-V curves of peak IcaL
in cells of each group. (C) Activation curves of peak Ica in cells of each group.

(D) Inactivation curves of peak Ic. in cells of each group. (E) Peak Ica1 curves



of recovery from inactivation in cells of each group. (F) Mean values of peak
Icar at 0 mV. (G) Mean values of voltage at 50% activation. (H) Mean values of
voltage at 50% inactivation. (I) Mean values of time constant (Tau) of recovery
from inactivation. Data were presented as mean + SEM and analyzed by

one-way ANOVA with Holm-Sidak post-test. The cell number of every
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experiment group was given as “n”. “n.s.” means no significance.
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Figure S2. Effects of high concentration isoprenaline and high level of
glucose on Na/Ca exchanger current (Incx). “NC” represented data from
hiPSC-CMs treated with normal level of glucose. “Ni” represented data from
hiPSC-CMs treated with normal level of glucose and high concentration of Iso.
“HC” represented data from hiPSC-CMs treated with high level of glucose.
“Hi” represented data from hiPSC-CMs treated with high level of glucose and
high concentration of Iso. The Ca/Na exchanger current (Incx) was recorded

using protocols shown in A (inset). (A) Representative traces of Incx in cells



from each group. (B) Mean values of Incx at 50 mV and -85 mV. Data were
presented as mean + SEM and analyzed by one-way ANOVA with
Holm-Sidak post-test. The cell number of every experiment group was given
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as “n”. “n.s.” means no significance.
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Figure S3. Effects of high concentration isoprenaline and high level of
glucose on rapidly activating delayed rectifier current (Ix) and slowly
activating delayed rectifier current (Ixs). “NC” represented data from
hiPSC-CMs treated with normal level of glucose. “Ni” represented data from
hiPSC-CMs treated with normal level of glucose and high concentration of Iso.
“HC” represented data from hiPSC-CMs treated with high level of glucose.
“Hi” represented data from hiPSC-CMs treated with high level of glucose and
high concentration of Iso. The rapidly activating delayed rectifier current (Ix)

or slowly activating delayed rectifier current (Ixs) was recorded using



protocols shown in A-B and D-E (inset). (A) Representative traces of Ix: in cells
from each group. (B) I-V curves of of Ik in cells from each group. (C) Mean
values of peak Ik at 40 mV in cells from each group. (D) Representative traces
of Ixs in cells from each group. (E) I-V curves of of Iks in cells from each group.
(F) Mean values of peak Iks at 40 mV in cells from each group. Data were
presented as mean +* SEM and analyzed by one-way ANOVA with
Holm-Sidak post-test. The cell number of every experiment group was given
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as “n”. “n.s.” means no significance.
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Figure S4. High concentration isoprenaline and high level of glucose
changed ion channel expression levels. “NC” represented data from
hiPSC-CMs treated with normal level of glucose. “Ni” represented data from
hiPSC-CMs treated with normal level of glucose and high concentration of Iso.

“HC” represented data from hiPSC-CMs treated with high level of glucose.



“Hi” represented data from hiPSC-CMs treated with high level of glucose and
high concentration of Iso. qPCR analysis was performed to measure the
expression levels of ion channels. (A) Mean values of cardiac sodium channel
Nav1l.5 (SCN5A) expression. (B) Mean values of sodium channel Nav1.8
(SCN10A) expression. (C) Mean values of L-type calcium channel (CACNA1C)
expression. (D) Mean values of Na*/Ca?*" exchanger (SLC8A1) expression. (E)
Mean values of transient outward K* channel (KCND3, I.) expression. (F)
Mean values of slowly activating delayed rectifier K* (KCNQ1, Iks) channel
expression. (G) Mean values of channel rapidly activating delayed rectifier K*
(KCNH2, Ixr) expression. Data were presented as mean + SEM and analyzed
by one-way ANOVA with Holm-Sidak post-test. (n=4, biological replicates).

**P<0.01, ***P<0.001. “n.s.” means no significance.
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Figure 5. Immunofluorescence analysis of KCND3 protein in hiPSC-CMs.



“NC” represented data from hiPSC-CMs treated with normal level of glucose.

“Ni” represented data from hiPSC-CMs treated with normal level of glucose

and high concentration of Iso. “HC” represented data from hiPSC-CMs

treated with high level of glucose. “Hi” represented data from hiPSC-CMs

treated with high level of glucose and high concentration of Iso. (A)

Immunofluorescence detecting the expressions of a-actinin (red) and KCND3

(green). The cell nuclei were stained by DAPI (blue). (B) Statistical analyses of

the fluorescence intensity representing the expression level of KCND3 protein.

Data were presented as mean + SEM and analyzed by one-way ANOVA with

Holm-Sidak post-test. The cell number of every experiment group was given

as “n”. *P<0.05, **P<0.01, ***P<0.001.
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glucose on APs in hiPSC-CMs from donor 2. APs were recorded in



hiPSC-CMs from donor 2 (D2) under the same condition as that in donor 1
(D1) cells. “NC” represented data from hiPSC-CMs treated with normal level
of glucose. “Ni” represented data from hiPSC-CMs treated with normal level
of glucose and high concentration of Iso. “HC” represented data from
hiPSC-CMs treated with high level of glucose. “Hi” represented data from
hiPSC-CMs treated with high level of glucose and high concentration of Iso.
Action potentials (AP) were recorded at 0,5 Hz stimulation. (A) Mean values
of resting potentials (RP). (B) Mean values of maximal depolarization velocity
of AP (Vmax). (C) Mean values of action potential amplitude (APA). (D) Mean
values of action potential duration at 90% repolarization (APD90). (E) Mean
values of action potential duration at 50% repolarization (APD50). (F) Mean
values of action potential duration at 10% repolarization (APD10). Data were
presented as mean + SEM and analyzed by one-way ANOVA with
Holm-Sidak post-test. The cell number of every experiment group was given

as “n”. *P<0.05, **P<0.01. **P<0.001. “n.s.” means no significance.
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Figure S7. Effects of high concentration isoprenaline and high level of
glucose on APs in hiPSC-CMs from donor 3. APs were recorded in
hiPSC-CMs from donor 3 (D3) under the same condition as that in donor 1
(D1) cells. “NC” represented data from hiPSC-CMs treated with normal level
of glucose. “Ni” represented data from hiPSC-CMs treated with normal level
of glucose and high concentration of Iso. “HC” represented data from
hiPSC-CMs treated with high level of glucose. “Hi” represented data from
hiPSC-CMs treated with high level of glucose and high concentration of Iso.
Action potentials (AP) were recorded at 0,5 Hz stimulation. (A) Mean values
of resting potentials (RP). (B) Mean values of maximal depolarization velocity
of AP (Vmax). (C) Mean values of action potential amplitude (APA). (D) Mean
values of action potential duration at 90% repolarization (APD90). (E) Mean
values of action potential duration at 50% repolarization (APD50). (F) Mean
values of action potential duration at 10% repolarization (APD10). Data were

presented as mean +* SEM and analyzed by one-way ANOVA with



Holm-Sidak post-test. The cell number of every experiment group was given

as “n”. *P<0.05, **P<0.01. **P<0.001. “n.s.” means no significance.



