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Figure 3. The red genetically encoded Ca** sensor RGECO can be delivered to the myofilament by Troponin-T fusion
revealing a dynamic signal from the sarcomere of adult ventricular and iPS derived cardiomyocytes without affecting
contractility. In contrast to the diffuse staining of RGECO, adenovirally expressed RGECO-TnT localises to the I band in
confocal microscopy of fixed adult ventricular (a) and human iPS derived cardiomyocytes (b); z disks are revealed by a-actinin
staining which is green in the merge image. Scale bar = 10um. Dashed box shows the region expanded in the zoom panel.
Intensity profile plots spanning two sarcomeres (three z-discs, ~3.6pm) are shown adjacent to the merge image, a-actinin (green
line) labels the z-disc, the Ca*" indicator (red) is excluded from the Z-disc by TnT fusion. iPS-CMs appear to have different
sarcomere morphologies adjacent to the nucleus (white arrow head), or the periphery (zoom panel). Western blot analysis of
vGPCMs expressing RGECO-TnT in (¢), indicates that 54.3 5.5% (n=5) of endogenous TnT is replaced. Unloaded sarcomere
shortening during electrical paced (0.5Hz) of isolated adult cardiomyocytes was used to test cardiac contractile function in
vGPCMs by sarcomeric length measurement during contraction (d) or by fractional shortening assessment (e). RGECO (Red) and
RGECO-TnT (Purple) infected cells were not significantly different to control (Grey) (e), error bars are + interquartile range. The
trace recordings of change in red fluorescence signal acquired from RGECO-TnT expressing single vGPCMs (f) and iPS-
CMs (g) imaged at video rate during 0.5Hz electrical pacing.

141




bioRxiv preprint doi: https://doi.org/10.1101/268003; this version posted April 16, 2018. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

a - 1 uM fura2 RGECO RGECO-TnT
P @ 16-
5. 5,
250 nM 83 8
MYK-461 g2 g 8
» 9 7] ‘.
S o 4 ~
E g X
= b oo ‘ ‘
0 05 1 15 2
Time (sec)
16
| 16]
12
10 uM

Levosimendan

IS

Fluorescence Ratio
(F 365/380)
Fluorescence (AF/F)
=]

0 | | | |
0 05 1 15 2 0 05 1 15
Time (sec) Time (sec)
° T 16
= [y
] <
[ S 12
0.5 uM 83 g —-——-Untreated
Flecainide 5B S 8 .\
@ ® ? T~ Treated
Su )
2 2 r\_‘
=3 >
o o 0 | | 1 | I
05 1 15 2 0 05 1 1.5 2 0 05 1 1.5 2
Time (sec) Time (sec) Time (sec)
Peak Amplitude Ratio A T, On (sec) A T, Off (sec)
(Control / Treated) (Treated - Control) (Treated - Control)
1.5- 0.01
L
5 0.00 01r
250nM > 1.0F * kkk o 0.01 °
MYK-461 5 i & 0.0
c Py L )
£ osf g 002 € oul Hokk
x F .03 F *
£ 0.0 -0.04L *kk 020 ek
o 4r 0.01
=] *kk 0.1-
5 4 _ 000 _
[5) (5]
10”M ‘g 2 $ -0.01+ 8 0.0
Levosimendan S | Ak kXX @ .0.02¢ o I;l - *
€ £ ’ *kk E 0.1 **
= 1T F 003} A ek
©
g o -0.04L 0.2t
o 157 0.01- .
E 0.00% 0.1~ kK .
> 1.0 Sekedke m o i miin
0.5uM ‘Z,' *ok § oo * & 0.0 B 1M fura2
.. [ L @
Flecainide £ sl g 002 E o4l Hl RGECO
= [ [ "
§ 0.03F B RGECO-TnT
o 0.0 -0.04L -0.24

Figure 4. Small molecule effects on paired Ca** transient measurements in vGPCM’s are different when fura2 is used
compared to a genetically encoded probe RGECO or RGECO-TnT. The effects of MYK-461 (a myosin-ATPase inhibitor that
reduces myofilament Ca** sensitivity), Levosimendan (a myofilament Ca** sensitizer) and Flecainide (a sodium channel inhibitor
with off target effects on the potassium channel hERG, and the Ryanodine receptor RyR2) on the Ca*™* transient and contractility
were explored in electrically paced (0.5Hz) adult cardiomyocytes. The Ca** dependent dynamic signals of 1puM fura2 (Fses/350),
RGECO and RGECO-TnT are shown in (a). Each comparison is made in paired experiments between drug treated (solid lines)
and DMSO control treated (dashed lines) for fura2 loaded (blue), RGECO infected (red) and RGECO-TnT infected (purple) cells.
A values for all extracted parameters (including SEM and p values) for MYK-461, Levosimendan and Flecainide are plotted in (b).
Error bars are SEM, * = p<0.05, ** = p<0.01 and *** = p<0.001 using students t-test comparing untreated to treated cells.
Absolute numbers for extracted parameters for MYK-461, Levosimendan and Flecainide treatment are tabulated in
Supplementary Tables 3, 4 and 5 respectively.
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