Supplementary Materials

Validation of the efficacy, traumatic effect, and off-target effects of the tbx5a

morpholino in this study

1. Using the survival rate as an index to rule out off-target effects
We tested the traumatic effect by comparing the survival rates of mismatch
tbx5a-MO and Danieau buffer with wild type embryos. A traumatic effect of the
microinjection in the zebrafish embryo was observed in approximately 2%—2.5%
at 24 hpf (hours post-fertilization), which increased to 4% at 36 hpf and 6%—8% at
48 hpf, and remained unchanged after 48 hpf.
We tested the off-target effect of morpholino by comparing the survival rates of
mismatch tbx5a-MO and Danieau buffer group. The survival rate showed no
significance between the mismatch tbx5-MO and Danieau buffer group. This
result implied that the off-target effect of tbx5-MO was negligible in this study.
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2. The efficiency of the tbx5a-MO confirmed by Western blotting
We used the TBX5a antibody with Western blot methodology to confirm the
efficiency of tbx5a-MO to reduce the formation of TBX5 protein.



Red arrow: location of TBX5a at 58 KDa,
Lanel: thx5a-MO zebrafish embryos at 48 hpf
Lane 2 : wild type zebrafish embryos at 48 hpf

Lane3 : contorl , M : marker

3. Using the cardiac phenotype and heart function changes to rule out off-target
effects
We used the (1) cardiac morphology and (2) heart rate as an index of cardiac
function to verify the off-target effects of tbx5a-MO.
The cardiac morphology of embryos microinjected with mismatch tbx5a-MO (n =
50) showed no cardiac defects compared with wild type embryos (n = 50). The
rate of cardiac defects in embryos microinjected with tbx5a-MO was 52% at 24
hpf and increased to 64% at 36 hpf and 96% at 48 hpf. We found that tbx5a-Mo
induced a high incidence of cardiac defects in zebrafish embryos, but embryos
microinjected with tbx5a-mis morpholino did not show any cardiac defect. These
results suggested that there were no off-target effects of tbx5a-MO leading to a

cardiac defect.

The heart rate of embryos microinjected with mismatch tbx5a-MO (n = 50)
showed no differences compared with wild type embryos (n = 50), and it
increased from 70 bpm (beat per minute) at 24 hpfto 110 bpm at 48 hpf. The
heart rate of embryos microinjected with tbx5a-MO (n = 50) showed a significant
reduction to 48 bpm at 24 hpf and increased to only approximately 85 bpm at 48
hpf. The cardiac output is directly related to the heart rate at the embryonic
stage. We concluded that tbx5a-Mo induced a significant low cardiac output, but
the cardiac output of embryos microinjected with the tbx5a-mis morpholino
remained completely normal. These results suggested that there were no off-
target effects of tbx5a-MO on cardiac function.
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4. Using changes in pectoral fins to rule out off-target effects
We used changes in pectoral fins as an index to rule out the off-target effects of
tbx5a-MO.
The pectoral fins of embryos microinjected with mismatch tbx5a-MO (n = 50)
showed no defects compared with wild type embryos (n = 50). The rate of
pectoral defects in embryos microinjected with tbx5a-MO was approximately
85% at 24, 36, and 48 hpf. We found that tbx5a-Mo induced a high incidence of
pectoral fin defects in zebrafish embryos, but embryos microinjected with the
tbx5a-mis morpholino showed no pectoral fin defect. These results suggested
that there were no off-target effects of tbx5a-MO interfering with development

of the pectoral fin.
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5. Using changes in trunk deformity to rule out off-target effects
We used changes in trunk deformity as an index to rule out the off-target effects
of tbx5a-MO.
The body trunk of embryos microinjected with mismatch tbx5a-MO (n = 50)
showed no deformity compared with wild type embryos (n = 50). The trunk
deformity rate in embryos microinjected with tbx5a-MO was approximately 75%
at 24, 36, and 48 hpf. We found that tbx5a-Mo induced a high incidence of trunk
deformity in zebrafish embryos, but embryos microinjected with the tbx5a-mis
morpholino showed no pectoral fin defect. These results suggested that there
were no off-target effects of tbx5a-MO leading to the induction of trunk
deformity.

non-trunk deffect rate (%)

48 72 96

Embryonic Development Stages (hpf)
{WT wid-yype NIS L0eSa-misgar MO MO £05-MO hel hours post Rtizason: arow hoad parcardium efusion; tus dotted Fne trunk
red dettod Ine somite. non-runk defact rated%|=normal embryos renk defact embryos (SUT100% 0=50 2<0 485 |






