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Materials and Methods

1. Cell culture:
- Skin fibroblasts [coronary spastic angina (CSA, n=3), control subjects (n=3) J

2. iPSC generation

- Episomal vectors (pCXLE-hOCT3/4-shp53-F, pCXLE-hSK, and pCXLE-hUL)
3. Differentiation of human iPSCs into SMCs

* Human iPSC-SMCs were derived using an embryoid body (EB) method.
4. Measurement of [Ca?*]i:Fura-2 AM (excitation 340/380 nm, emission 510 nm)
5. Agonist : Acetylcholine (ACh)
6. Chemicals:

* Diltiazem (calcium channel blocker )

- 2-APB (TRP,IP,RF ¥ X /L DFHEHA)

- Thapsigargin (Ma/ERED Ca?* -ATPase(SERCA)FH A
7. PLC activity

- 3H- phosphatidyl inositol bisphosphate % F\ THIE
8. Transfection genes:

* TRPC3 channel siRNA

* TRPC6 channel siRNA
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Experimental study for elucidating mechanism of coronary spasm using
iPSC; role of p122 RhoGAP / DLC-1 and phospholipase C

Makoto TanakA!), Tomohiro Osanar?’, Ken OKUMURA3),
Hirofumi Tomita4’ and Toshitada YosHioka !

Abstract: Background: We previously reported that the activity of phospholipase C (PLC)-6 1 and
p122RhoGAP/DLCI1 protein is enhanced in patients with coronary spastic angina (CSA). Here, we
generated induced pluripotent stem cell (iPSC) from the skin fibroblasts, and differentiated these
iPSC into smooth muscle cells (SMCs). We investigated molecular mechanism for the Ca*" influx,
which is involved in the pathogenesis of CSA.

Methods and Results: The ACh-induced influx of Ca*" was measured using Fura-2 AM. ACh at
10*"M-induced increase in intracellular calcium concentration ([Ca®"]i) levels from baseline: 52 +
15 nM in the control iPSC-derived SMCs and 130%33 nM in the CSA iPSC-derived SMCs (p<0.05,
n=6). It was suppressed by diltiazem at 10*M to 42+1 nM in the control iPSC-derived SMCs and
to 72+10 nM in the CSA iPSC-derived SMCs (both p<0.05, n=6). Western blot analysis showed
that transient receptor potential cation channel 3 (TRPC3) and PLC-61 protein expression were
not different, but p122RhoGAP/DLC-1 and TRPC6 protein levels were significantly increased by 2.60
+0.98 times and 1.68 +0.28 times, respectively, in the CSA iPSC-derived SMCs as compared with
control iPSC-derived SMCs (both p<0.05). PLC activity was significantly higher (3.12+1.28 times)
in the CSA iPSC-derived SMCs than in the control iPSC-derived SMCs (p<0.05).

Conclusions: p122RhoGAP/DLC-1 and TRPC6 protein overexpression and enhanced PLC activity

contribute to the increased intracellular Ca®* concentration in CSA patients.

Key words : coronary spastic angina (CSA), induced pluripotent stem cell (iPSC),
phospholipase C, Acetylcholine
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