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Modeling the Hes1, MyoD and DII1 dynamics in single cells using ordinary
differential equations (ODEs)

We extended a qualitative Hes1-MyoD oscillator model’? to describe the dynamic
Hes1, MyoD and DII1 levels in a single cell. In the original model, Hes7 mRNA (HR),
Hes1 protein (HP), a Hes1 interacting factor (HF), MyoD mRNA (MR), MyoD protein
(MP) and MyoD interacting factor (MF) are included and it was assumed that Hes1
protein suppresses both MyoD and Hes1 transcription. We extended the model by
DII1 mRNA (DR) and DII1 protein (DP) and took into account that DI//7 transcription is
activated by MyoD protein and inhibited by Hes1 protein. The model structure and
protein dynamics for the parameters specified below are shown in Fig 5a,b in the
main text.

The single-cell ODE model equations are the following:

d HP
Tzkl-HR—kz-HP-HF—kg-HP (1)
dHR _  ky )
“dt  1+HP2 ks - HR (2)
dHF _ ke ) ) _ )
4 = 1iHp? k, - HP - HF — k, - HF (3)
d MP
?:kg'MR_kg'MP'MF_klo'MP (4)
dMR _ kyy )

dt ~ 1+HP2 k12 - MR (9)
d MF k
Tzl_i_;;;z_kg'MP'MF_kl‘l_'MF (6)
d DP
T:kISIDR_k16.DP (7)
d DR k MP?2
at = 1+:I7PZ ' (k19 + k_zo) — ki3 ° DR (8)

For the Hes1- and MyoD-related processes, we used the originally published
parametersz. k, = 0.3 and kg = 0.6 are rate constants of Hes1 and MyoD protein
synthesis, respectively. k, = 0.022 and kq = 0.02 are rate constants of modulation of
Hes1 and MyoD protein degradation by HF and MF, respectively. k; = 0.031,
ks = 0.028 and k, = 0.3 are rate constants of degradation of Hes1 protein, Hes1
transcript and HF (In2/half-life; half-life = 22.3 min for Hes1 protein; half-life = 24.7

min for Hes7 mRNA as used in previous models'?). k;, = 0.014, k;, = 0.0077,



k.4, = 0.03 are rate constants of degradation of MyoD protein, MyoD transcript and
MF (In2/half-life; half-life = 50 min for the MyoD protein®; half-life = 90 min for MyoD
mRNA? as used in our previous modelz). k, = 0.5 and kg = 20.0 are rate constants
of synthesis of Hes1 transcripts and HF. k;; = 0.05 and k3 = 4.0 are rate constants
of synthesis of MyoD transcripts and MF. k;s = 0.1 and k,, = 0.02 are rate constants
of synthesis of DIl1 protein and mRNA, respectively. k;c = 0.017 and k;g = 0.0231
are rate constants of degradation of DII1 protein and DIIT mRNA (In2/half-life; half-life
= 40 min for DII1 protein®®; half-life = 30 min for DII1 mRNA’). Time was described in
minutes, concentrations in arbitrary units, the latter we omitted. All parameters carry
the unit 1/min, except for k;o = 10 and k,, = 5 that account for constitutive and
MyoD-mediated DIIT mRNA synthesis, respectively, and have no unit.

MyoD knockout was simulated by setting MyoD mRNA synthesis to zero, k;; =0
(see Supplementary Fig. 6a). Hes1 knockdown was modeled by increasing the Hes1
mMRNA degradation rate constant to 10-fold to simulate the effect of siRNA, k; =
0.28. Hes1 knockout was modeled by setting the Hes? mRNA synthesis rate
constant to zero, k, = 0 (see Supplementary Fig. 6b). Hes7 knockout simulations

resulted in similar DII1 dynamics as observed for Hes7 knockdown.

Modeling Hes1 and DII1 dynamics with explicit delay in single cells

In order to investigate the influence of transcription delays, we established delay
differential equation (DDE) models of the system. We first constructed a single-cell
DDE model that represents Hes1 protein and DII1 protein according to the scheme in
Supplementary Fig. 6d. It is based on the framework by Shimojo and colleagues®,

reduced to the single-cell case, and extends it by explicitly modeling DII1.

In our established single-cell DDE model, Hes1 protein (HP) inhibits synthesis of
itself (with delay time t,) as well as DII1 protein (DP) production (with delay time 7,,).

Both proteins are degraded linearly. The model is governed by the following equation

system:

AHP oo oK

(D= k k3+(HP(t-11))2 fes - HP(2) ®)
dDP v g . k§ g,

dt (0 = ky kZ+(HP(t—751))? ke - DP(1) (10)



We successfully mapped the dynamics of the single-cell DDE model to that of our
single-cell ODE model (Eq. (1)-(8), Supplementary Fig. 6e). The resulting parameter
values that we use unless stated otherwise are the following: Hes1 protein synthesis
rate constant k, = 100, k, = 1°, k; = 2.6 (this corresponds to a half-live of Hes1
protein of 16 min and is similar to the values used in earlier ODE and DDE
models"?®®) k, = 11.2, ks = 5.5, ks = 1.04 (this corresponds to a half-live of DII1
protein of 40 min, as in the ODE model above and measured in>®), and delays
7, = 0.725h (similar to the values used in earlier models®®), 7,, = 0.35h (derived
from mapping to the ODE model dynamics) for wildtype cells. Time was modeled in
hours, concentrations in arbitrary units, the latter we omitted. All parameters are
given in the unit 1/h, exceptions are k, and k5 (that have no unit) and the delays that

are given in hours.

The DDE single-cell model (Eq. (9)-(10)) can be used to investigate the impact of
alterations of 1,,, that is the time Hes1 needs to affect DII1 protein levels which
includes the time needed for DII1 transcription. In single cells, we simulated the effect
of the DII1%"°? mutation that increases the transcription time of DIl by 0.1h by
increasing the delay t,, in the single-cell DDE model by 0.1h. In the model, this
leads to altered phase relationships between Hes1 and DII1 (see Supplementary Fig.
6f). However, it does neither affect the oscillation amplitudes nor the ability of the cell

to oscillate.

Modeling two coupled identical cells with explicit delay

Next, we established a DDE model of two identical, coupled cells with explicit delays
based on the single-cell DDE model (Eq. (9)-(10)). We coupled the cells by signalling
via DII1 and established a DDE two-cell model representing the dynamics of Hes1
protein, DII1 protein in cell i (HP;, DP;, i=1,2). In this model, each single cell carries
the structure of the single-cell DDE model. In addition, DII1 protein from cell 1
induces Hes1 synthesis in cell 2 and DII1 protein from cell 2 induces Hes1 production
in cell 1 with a delay t,, and coupling strength 1/k;. We chose a linear activation,
which, in combination with the intracellular inhibition of DII1 protein by Hes1,
coincides with the regulations suggested in coupled-cell models of Hes1%®. The
delay t, in these models corresponds roughly to a combination of our delays 7,

and t,,. Please refer to Fig. 5¢c of the main text for a sketch of our model



architecture. The DDE model of two identical coupled cells is given by the following

equation system:

d HP, k2 DP,(t—753)

() =k RET(HP, (—t))? PR ks - HP, (t) (11)
() = ky - k§+(HPi‘i_TZI))Z — kg - DP,(t) (12)
dZ‘th i k%+(HPIf(t—rl))2 ' DPI(;TZZ) ~ ks HR,(O) (13)
() =ky - k§+(HP:ft_m))2 — kg - DP,(t) (14)

If not stated otherwise, we used parameter values for wildtype cells as in the single
model above: Hes1 protein synthesis rate constant k; = 100, k, = 1 (as in®), k; = 2.6
(this corresponds to a half-live of Hes1 protein of 16 min and is similar to the values
used in earlier ODE and DDE models'?®®), k, = 11.2, ks = 5.5, ks = 1.04 (this
corresponds to a half-live of DII1 protein of 40 min, as in the ODE model above and
measured in>°), and delays t; = 0.725h (similar to the values used in earlier
models®?), 7,, = 0.35h (estimated by mapping the single-cell DDE model to the
single-cell ODE model dynamics) for wildtype cells. In addition, we used k, = 50
and t,, = 1.3h (delay estimated from measurements®). As before, we modeled
coupling of DII1%"? mutant cells by increasing 7,, by 0.1h, resulting in 7,; = 0.45h in
mutant cells. Also in this model, time is given in hours, concentrations in arbitrary
units, the latter we omitted. All parameters have the unit 1/h, except for k,, ks and k-,
(that have no unit) and the delays that are given in h. Fig. 5d in the main text shows
the simulations of DII1 dynamics when coupling two wildtype cells (Fig. 5d left) or two
DII1 type2 mutant cells (Fig. 5d middle).

We systematically investigated the system dynamics of the DDE two-cell model for
identical cells (Eq. (11)-(14)) for different values of 7,; in a bifurcation diagram
(Supplementary Fig. 6g). Therein, the oscillatory amplitudes of Hes1 and DII1 of the
two coupled cells are given. According to this analysis of the model, we find out-of-
phase oscillations for two coupled wildtype cells, quenched oscillations for two
coupled DII1%"%? mutant cells (see dashed vertical lines in Supplementary Fig. 6g)

and in-phase oscillations in case of larger delays, that is for t,; > 0.78h.



Modeling two coupled non-identical cells with explicit delay

In order to model the encounter of two non-identical cells, we adapted the DDE two-
cell model for identical cells (Eq. (11)-(14)) to allow different parameters for the two
modeled cells. The resulting DDE model represents again the dynamics of Hes1
protein, DII1 protein in cell i (HP;, DP;, i=1,2) and contains twice the number of kinetic
and delay parameters of the DDE model of coupling two identical cells. The model is

governed by the following equation system:

d HP; L. k3  DPa(t—T224) 4, .

dt O =/ k3 +(HP1(t-71.1))? k7 ks - HP (1) (13)
dDPy ..\ _ . | kZ L.

dt () = ky kZ+(HP1(t-T211))? ke + DRy () (16)
d HP, L. kS CDPy(t-T222) )

dt () = ke k3 +(HP2(t—712))? k14 k1o - HP () 17)

2

2O =k L — kys - DPy(t) (18)

dt 1 k2, +(HP,(t—1212))2

Parameters used to model the situation of coupling a wildtype cell (cell 1) with a
DII1%°%? mutant cell (cell 2) (see Fig. 5d right panel, main text) are the same as in the
DDE two-cell model when coupling two identical cells except for differences in the
intra-cellular delays between Hes1 and DII1 in cell 1, 75,1, and cell 2, t,, ,. They take
values of t,;, = 0.35h and 7,;; = 0.45h, respectively. The other parameter values
are ky, =kg =100, k, =ko=1, k3 =k =26, ky, =k; =112, ks =k, =5.5,
ke = ki3 =104, k;, = k;, =50, and delays 7,; = 7,5, = 0.725h, 75,1 = T3, = 1.3h.
Time is modeled in hours, concentrations in arbitrary units, the latter are omitted. All
parameters are given in the unit 1/h. Exceptions are the parameters k,, ks, k7, ko,

k,,, and kq, (that have no unit) and the delays that are given in hours.
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Supplementary Figure 1. Expression of D/I1 in muscle regeneration.

(a) Schematic structures of the wildtype DII1 and DII1"¢ alleles; DII1" encodes a
protein in which DII1 and firefly luciferase are fused. Indicated are the translation
initiation (ATG) and stop codons (STOP), 5" and 3’ UTRs, exons (black boxes) and
the Luc cDNA (yellow box). (b) The homozygous DII1" allele does not interfere with
myogenesis, as assessed by a quantification of Pax7+ muscle stem cells in adult



DII1"“™¢ animals; n=4 animals. (c) Quantification of cells in which DII1"® protein was
detected using anti-luciferase antibodies. Scored were freshly isolated myofibers, the
associated quiescent muscle stem cells (Pax7+/MyoD-), and activated
(Pax7+/MyoD+) or differentiating (MyoG+) muscle stem cells on myofibers cultured
for 72 hrs; n=4 animals. (d) smFISH analysis of uninjured and injured muscles (7dpi);
the upper panels display signals detected using DIl1 (red), Pax7 (blue), MyoD or
MyoG (green) probes as indicated; the lower panels show a differential interference
contrast (DIC) image and the DII1 signal (red) of the same area; n=3 animals. (e)
smFISH analysis of the injured muscle (4dpi) showing in the upper panels Pax7
(green) and MyoD or MyoG (red) signals; DAPI was used as counterstain. The lower
panels show a differential interference contrast (DIC) image and the DIl1 signal (red)
of the same area; n=3 animals (f) Quantification of cells displaying DI/[1 smFISH
signals. Scored were myofibers and associated quiescent muscle stem cells
(Pax7+/MyoD-), as well as activated (Pax7+/MyoD+) and differentiating (MyoG+)
muscle stem cells; n=5 animals. Scale bars, 50 um (d, i) and 10um (e). Data are

presented as mean values +/- SEM; ns indicates P>0.05, unpaired two-sided t-test.
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Supplementary Figure 2. Expression of DI/I1 in developmental limbs and

function of DII1 at early stages of regeneration in the adult muscle.

(a) Expression of DIl1 in developing limb muscles (E11.5) was assessed by smFISH
analysis (E11.5); the upper panels display DIl1 (green), Pax7 (blue) and MyoD or
MyoG (red) signals, as indicated. A magnified area is shown below; n=2 animals (b)



(left) Schematic structure of the DII1"* allele before and after recombination (upper
and lower panels, respectively). Exons are indicated by blue boxes and numbered.
Exons 3 and 4 (red numbers) of DII1"* are surrounded by LoxP sites. Primers used
to detect transcripts are indicated by black arrows. (right) RT-PCR analysis of
transcripts isolated from FAC-sorted muscle stem cells; cells were obtained from
wildtype, heterozygous (TxCon) and homozygous DII1™* (TxDII1™) animals after
tamoxifen treatment; n=3 animals. (c) The DI//1 mutation in muscle stem cells does
not interfere with the maintenance of the quiescent stem cell pool. (left) Histological
analysis of the muscle from control (TxCon) and TxD/I1”" mutant mice using
antibodies against Pax7 (green) and collagen IV (CollV; blue); DAPI was used as a
counterstain (red). (right) Quantification of the number of Pax7+ cells in the uninjured
muscle of control (TxCon, blue bars) and TxDII1" (red bars) mice; n=3 animals. (d)
Quantification of the number of Pax7+ cells and the proliferation of Pax7+ cells
(assessed by EdU incorporation) at early stages of muscle regeneration (3dpi) in
control (TxCon, blue bars) and TxDIlI1” (red bars) mutant mice; n=3 animals. Scale
bars, 100um (a) and 50 um (c). Data are presented as mean values +/- SEM; ns

indicates P>0.05, unpaired two-sided t-test.
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Supplementary Figure 3. Imaging of the oscillatory expression of DII1 in
activated muscle stem cells.

(a) (left) Brightfield picture of the single activated muscle stem cell associated with a
myofiber analyzed in Fig. 2a. (right) Period of DIl1-Luc oscillations observed in single
cells associated with myofibers (132 + 5 mins; n=12 experiments). (b) (left)
Brightfield picture of the two-cell colony of activated muscle stem cells analyzed in
Fig. 2b. (right) Period of DIl1-Luc oscillations in two-cell groups (146 £ 11 mins; n=6



experiments). (c) (left) Comparison of DII1 oscillation phases in two coupled cells on
myofibers. (right) Relationship of DII1 oscillation periods in two coupled cells on
myofibers; n=6 experiments. (d) Schematic structure of plasmids used to monitor
dynamic DII1 expression in cells cultured in spheres. The EpDIl1-NanoLuc plasmid
(top) encodes a destabilized NanoLuc protein fused to a nuclear localization signal
(Ub-NLS-Nluc), whose expression is controlled by the DI/1 enhancer and promoter.
In addition, the 3’ UTR of DI/1 is included. The plasmid encoding nGFP is shown
below. (e) Period of NanoLuc oscillations in cells grown inside a sphere after
transfection of the EpDIl1-NanoLuc plasmid (127mins + 4mins; n=13 experiments).
(f) Analysis of dynamic DIlI1 expression in fetal muscle stem cells; the cells were
observed in a cultured slice of the limb of an E11.5 DII1";Pax7"°"" animal. The GFP
signal identified myogenic cells in the slice (upper panel). Below are shown
bioluminescence signals observed in these cells (left), the quantification of the
bioluminescence signals in three cells indicated by blue, red and green (middle).
Quantification of the DII1 oscillatory period in embryonic cells observed in slices

(bottom right); n=3 animals. Scale bars, 15um.
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Supplementary Figure 4. Defining an enhancer that drives DII1 expression.

(a) Assessment of Hes1 siRNA efficacy. Relative Hes1 protein levels compared to
Pax7 levels in muscle stem cells associated with myofibers treated with control
(siCon) and Hes1 (siHes1) siRNAs. (b) DNA sequence of the EF fragment that
possesses enhancer activity; the sequences of mutant variants lacking all E-boxes
(EFF) or all N-boxes (EF™) are shown below. (¢) ChIP-PCR analysis of Hes1 and
MyoD binding to EF, EFF and EF" sequences; shown are the fold change of
enrichment observed using anti-Hes1 (yellow bars) and anti-MyoD antibodies (green
bars) compared to control IgG (blue bars); n=4 experiments. In the box plot, center
lines show the medians; box limits indicate the 25th and 75th percentiles; whiskers
extend 1.5 times the interquartile range. In the bar plot, data are presented as mean
values +/- SEM. Exact p values are indicated, ns indicates P>0.05, unpaired two-
sided t-test.
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Supplementary Figure 5. Oscillatory expression of DII1 in activated muscle
stem cells requires Hes1, whereas MyoD controls robust DII1 expression
levels.

(a) Brightfield picture of the single activated MyoD” muscle stem cell (arrowhead)
associated with a myofiber analyzed in Fig. 4a; the fiber was isolated form a MyoD™;
DII1"® animal. (b) Brightfield picture of the single activated Hes7” muscle stem cell
(arrowhead) associated with a myofiber analyzed in Fig. 4b; the fiber was isolated
form a TxHes?;DII1"° animal. (c) Brightfield picture of the single activated muscle
stem cell (arrowhead) treated with Hes? siRNA analyzed in Fig. 4c; the fiber was
isolated form a DII1"“° animal and imaged after Hes? siRNA treatment. (d) Brightfield
picture (left) of a single activated muscle stem cell (arrowhead) associated with a

1¢ animal

myofiber and treated with control siRNA,; the fiber was isolated form a DIl
and imaged after siHes? treatment. Bioluminescence signals observed in this cell
(middle) and quantification of the bioluminescence signal (right). (e) Brightfield
picture of a single activated MyoD™ muscle stem cell treated with Hes? siRNA
analyzed in Fig. 4d; the fiber was isolated form a MyoD™;Dl/1"® animal and imaged

after Hes1 siRNA treatment. (f) Consequences of Hes?7 siRNA treatment on



differentiation of control and MyoD™ muscle stem cells associated with myofibers; the
fibers were analyzed after 72hrs of culture and the relative proportions of MyoG+
(green), Pax7+ (red), Pax7+ and MyoG+ (yellow) cells in colonies on the fibers were
determined; n=3 experiments. Scale bars, 15um. Data are presented as mean

values +/- SEM. Exact p values are indicated, unpaired two-sided t-test.
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Supplementary Figure 6: Predicted outcome of Hes1, MyoD and DII1¥P%?
mutations on the oscillatory network and characterization of the delay
differential equation model.

(a) Predicted outcome of a MyoD mutation on DIlI1 expression dynamics; DII1 protein
levels were predicted for wildtype (red) and MyoD” (green) cells. (b) Predicted
outcome of a Hes? mutation or Hes7 siRNA treatment on DII1 expression dynamics;



DII1 protein levels were predicted for wildtype (red) and Hes1”/Hes1 siRNA (green)
cells. Modeling predictions in (a, b) use the single-cell ordinary differential equation
(ODE) model. (c¢) Immunohistological analysis of Hes1 (green), Pax7 or MyoG (red,
as indicated) and collagen IV (CollV, blue) of injured muscle (4 dpi); the
quantification (right) demonstrates that MyoG+ cells do not express Hes1; n=3
animals. (d) Scheme of regulations and delay times in the single-cell delay
differential equation (DDE) model. (e) The dynamics in the single-cell DDE model
(Hes1: blue, DII1: red; equations (9)-(10) in Supplementary Methods) can be mapped
to the dynamics of the single-cell ODE model (Hes1, light grey and DII1 dark grey);
dynamics in ODE and DDE models are similar for parameter values provided in
Supplementary Methods. (f) Outcome of a DI/1*®? mutation on expression dynamics
in a single cell predicted by the DDE model; dynamics in single wildtype (Hes1, blue
solid line; DII1, red solid line) and DII1%Pe? (Hes1, blue stippled line; DII1, red stippled
line) cells are compared. The DII1%"*? mutation was implemented by a 0.1h increase
in the delay time 7,,. (g) Prediction of Hes1 (blue) and DII1 (red) dynamics in two
identical coupled cells using the DDE model (equations (11)-(14)) and varying t,;
values. In this setting, both cells show the same oscillation amplitudes and periods.
Zero amplitude denote quenched oscillations. For t,; < 0.45, the two cells oscillate
out-of-phase; for values of t,, between 0.45h and 0.78h, oscillations are severely
quenched; for values of 7,;, > 0.78, cells oscillate in phase. Values that were used
for the modeling of coupled wildtype (z,; = 0.35) or DII1%*°? mutant (t,, = 0.45) cells
in Fig. 5d are indicated by dotted vertical lines. Data in (c) are presented as mean

values +/- SEM. Scale bars, 50 um.
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Supplementary Figure 7. Effects of the DII1YP®? mutation on gene expression
and oscillatory expression dynamics.

(a) Expression of DIl1, Hes1, Hey and Hes5 in muscle stem cells isolated from
control (TxCon, blue bars) and DII1%*%? (TxDII1"¥"®2, red bars) regenerating (3 dpi)
muscle (left), or from control (blue bars) and DII1Y7¢? (DII1¥P°?P%2 red bars) embryos
(E12.5) (right); n=3 animals. (b) Brightfield picture of the single fiber-associated
DII1%"°2 muscle stem cell analyzed Fig. 6b. (c¢) Brightfield picture of a two-cell colony
of DII1***? muscle stem cells on a fiber analyzed in Fig. 6¢. (d) Brightfield picture of a
sphere of DII1%"*? muscle stem cells analyzed in Fig. 6d. (e) Schematic picture of a
chimeric sphere showing one wildtype cell (white hexagon) surrounded by TxD//17¥°e?
cells (grey hexagons) (left). Nluc/GFP indicates the wildtype cell transfected with
EpDII1-NanoLuc and nGFP expression plasmids. Dynamic Nanoluc signals in a
wildtype cell surrounded by DII1YP%2 cells (middle), and quantification of these signals
(right). (f) Schematic picture of a chimeric sphere showing one TxDII17""%2 cell (grey
hexagon) that is transfected with EpDIl1-NanoLuc and nGFP plasmids (Nluc/GFP)
and that is surrounded by wildtype cells (white hexagons) (left). Example of dynamic
Nanoluc signals in a TxDII1"""°? cell surrounded by wildtype cells (middle), and
quantification of these signals (right). (g) Quantification of the oscillatory stability (left,
power of FFT) and oscillatory period in sphere cultures. Compared are spheres
containing only wildtype cells (Con: blue) and two chimeric situations, a wildtype cell
surrounded by DII1%"? cells (wt in TxDII1""%%: yellow), and a DII1%"°? cell surrounded

by wildtype cells (TxDII17Pe?

in wt: green); n=11 experiments. (h) Dynamic luciferase
signals in muscle stem cells of a cultured slice of a DII1¥"*?"**2 embryo (E11.5) (left),
and quantification of the signal (middle). Quantification of the oscillatory stability (left,
power of FFT) in cells from control (Con, blue) and DII1YP®¥ %P2 (red) animals; n=3
animals. Scale bars, 15um. In the box plot, center lines show the medians; box limits
indicate 25th and 75th percentiles; whiskers extend 1.5 times the interquartile range.
In bar plot, data are presented as mean values +/- SEM. Exact p values are

indicated, ns indicates P>0.05, unpaired two-sided t-test.
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Supplementary Figure 8. Effects of the DII1YP®? mutation on differentiation of
cells in cultured spheres and proliferation analysis.

(a) FACS gating used for the quantification of MyoG+ and Pax7+ cells in cultured
chimeric spheres containing either GFP+ wildtype cells surrounded by GFP-negative
DII1%"*? mutant cells (left) or GFP+ DII1%"*? mutant cells surrounded by GFP-negative
wildtype cells (right). n=3 experiments. (b) Quantification of the proliferation of Pax7+
cells (assessed by EdU incorporation) at an early stage of muscle injury (3dpi) in
control (TxCon, black bar) and TxDII1"vPe? (white bar) mice; n=3 experiments. Data
are presented as mean values +/- SEM. Exact p values are indicated, ns indicates
P>0.05, unpaired two-sided t-test.



Supplementary Table

Antibodies SOURCE IDENTIFIER

Rabbit monoclonal Hes1 (1:500) Cell Signaling | #11988
Technology

Guinea pig polyclonal Pax7 (1:100) Reference "°

Mouse monoclonal Pax7 (1:1000) DSHB AB_528428

Rabbit polyclonal Laminin (1:500) Abcam ab14055-50

Goat polyclonal Desmin (1:500) Santa Cruz SC-34201

Mouse monoclonal MyoD (5.8A) (1:500) Santa Cruz SC-32758

Rabbit polyclonal MyoD (1:500) Santa Cruz SC-304

Mouse monoclonal Myogenin (1:500) ThermoFisher | AB1835

Rabbit polyclonal Myogenin (1:500) Santa Cruz SC-576

Goat polyclonal Collagen 1V (1:500) Millipore AB769

Mouse monoclonal Luciferase (1:500) DSHB AB 2722110

Rabbit, goat, mouse, chicken, guinea pig Cy3, Cy2, | Dianova

Cy5 (1:500)

DAPI (1:1000) Sigma-Aldrich | D9542

Probes SOURCE IDENTIFIER

Mm-DII1-C1 Bio-Techne 425071

Mm-Pax7-C2 Bio-Techne 314181-C2

Mm-Myod1-C3 Bio-Techne 316081-C3

Mm-Myog-C3 Bio-Techne 492921-C3

Oligonucleotides SOURCE IDENTIFIER

siRNA targeting Hes1 This Paper N/A

5-GCTACCCGTAAAGTCCCTA-3

ChIP-PCR NC1: This Paper N/A

Forward:

5-GCGTGGCTGTCATTAAGG-3

Reverse:

5-GGTGCTGTCTGCATTACC-3

ChIP-PCR NC2: This Paper N/A

Forward:

5-GCCCCGGATTATCGCCTCAC-3’

Reverse:

5-TGTCTCCTGCTTTCTGGTTTTGTCTT-3’

ChIP-PCR Mymk: This Paper N/A

Forward:

5-GAGGCAAGTGCATACCACATGGTAC-3’

Reverse:

5-GGACCAGGAGGAAGGCACTGAC-3

ChIP-PCR MyoD: This Paper N/A

Forward:
5-GGGTCTTCTCCGGTTTCTCT-3’
Reverse:
5-CAATCTCAAAGCCCTGGAAC-3’




ChIP-PCR Hes1:

Forward:
5-GCAGAGAGCAGGTGCTGTCTGCATTACC-3’
Reverse:
5-GGGAGATTTTCAACCAACACCACCTTCAC-3

This Paper

N/A

RT-PCR Myf5:

Forward:
5-TGAGGGAACAGGTGGAGAAC-3’
Reverse:
5-TGGAGAGAGGGAAGCTGTGT-3’

This Paper

N/A

RT-PCR MyoD:

Forward:

5- GCCGCCGCCTGAGCAAAGTGAATG-&
Reverse:

5- GGGGCGCGGCGTCCTGGTC-3

This Paper

N/A

RT-PCR DII1:

Forward:
5-GCCCCGGATTATCGCCTCAC-3
Reverse:
5-TGTCTCCTGCTTTCTGGTTTTGTCTT-3’

This Paper

N/A

RT-PCR Hes1:

Forward:

5- GTGGGTCCTAACGCAGTGTC-3
Reverse:

5- ACAAAGGCGCAATCCAATATG-Z

This Paper

N/A

RT-PCR Hey1:

Forward:
5-GCCGACGAGACCGAATCAATAACA-3
Reverse:
5-TCCCGAAACCCCAAACTCCGATAG-3’

This Paper

N/A

RT-PCR Hes5:

Forward:
5-GCTCCGCTCGCTAATCGCCTCCAG-3’
Reverse:
5-GTCCCGACGCATCTTCTCCACCAC-3

This Paper

N/A

RT-PCR R-Actin

Forward:
5-GTCCACACCCGCCACCAGTTC-3
Reverse:
5-GGCCTCGTCACCCACATAG-3’

This Paper

N/A

Genotyping DII1 flox

Forward:
5-GCCCCGGATTATCGCCTCAC-3
Reverse:
5-GCCCAAGGGGCAATGGCAGG-&

This Paper

N/A

Plasmids

SOURCE

IDENTIFIER

pGL4.23

Promega

E841A

pGL-EF

This Paper

N/A

pGL-EF"

This Paper

N/A




pGL-EF* This Paper N/A
pCMV-MyoD This Paper N/A
pCMV-MyoG This Paper N/A
phEF1a-Hes1 Reference ’

pCAG-nGFP This Paper N/A
EpDII1-UbNLSNIuc-3UTR This Paper N/A
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