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Expanded View Figures

Figure EV1. Assessment of purity of hiMP populations.

A Representative immunofluorescence analysis of MYOD (skeletal myogenic lineage marker, green) and PAX6 (early neuroectodermal lineage marker, red)
immunoreactivity in three of the four different hiMP lines used in this study.

B Immunofluorescence analysis of MYOD and MAP2 (late neuroectodermal/neuronal marker, red) in the same hiMPs shown in (A).
Positive controls for the PAX6 and MAP2 staining shown in (A, B); top panel: spontaneously differentiating hiPSCs; bottom panel: hiPSC-derived neurons.

D Bar graph quantifying the percentages of MYOD-positive nuclei within three populations of hiMPs (experimental replicates = 3; error bars: SD). Data information:
Scale bars: (A, B) 75 pm; (C) top 100 pm; bottom 20 pm.

Source data are available online for this figure.

EV1 EMBO Molecular Medicine 14526 | 2022 © 2022 The Authors



SungWoo Choi et al EMBO Molecular Medicine

A MYOD PAX6 Hoechst Merge

B wmyoD MAP2 Hoechst Merge

A1 hiMPs

N1 hiMPs

N5 hiMPs

7]
o
=
=
-
<

n
o
=
<
=
=z
7]

o
=
S
0
=z

D
PAX6 Hoechst Merge T 1001 — —

- S
©o = <
¥
2 E &
o § 9
=

‘S 404
MAP2 Hoechst Merge o)

S 204
c
[0
o

MAP2
control (+)

A1 hiMPs

N1 hiMPs 4

N5 hiMPs 4
Average

Figure EV1.

© 2022 The Authors EMBO Molecular Medicine 14526 | 2022 EV2



EMBO Molecular Medicine SungWoo Choi et al

Figure EV2. Additional in vitro motility and migration analyses of treated and untreated hiMPs.

A

Trajectory plots for visualisation of the migratory paths of untreated and treated cells that were exposed to either 1% BSA or DLL4 and PDGF-BB, respectively, over
the course of the motility assay. Each line depicts the path of an individual cell.

Visualisation of the motility state space of untreated and treated hiMPs using t-SNE (perplexity = 35).

Hierarchical clustering of the first 30 principal components visualised with a t-SNE plot showing two clusters (Silhouette S; = 0.19).

Bar charts displaying the normalised motility feature values for comparison between conditions: untreated and DLL4 and PDGF-BB (left), cluster 1 and cluster 2
(right) (experimental replicates = 3; total 412 cells).

Bar graph showing proportions of untreated and treated hiMPs within the two clusters. Hypothesis testing was performed with a chi-squared (y?) test.

Trajectory plots for visualisation of hiMP migration after 24 h of treatment (top row), or 72 h of treatment (bottom row).

t-SNE plots (perplexity = 35) for visualisation of the motility state space of hiMPs in two-dimensions (left). Cluster assignments after hierarchical clustering

(Si =013 (24 h); S; = 0.18 (72 h)). (H) Bar plots showing normalised motility features for both 24 h (top row) and 72 h (bottom row) conditions (experimental repli-
cates = 3; total 876 cells and total 478 cells analysed for 24 and 72 h conditions, respectively.).

Bar graph displaying proportions of untreated and DLL4 and PDGF-BB-treated hiMPs treated for 24 and 72 h. Hypothesis testing was performed with a chi-
squared (x?) test.

Bar graphs depict quantification of parameters obtained from single cell tracking analysed using TrackMate. Motility statistics were calculated for untreated (grey
bars) and treated (white bars) hiMPs (experimental replicates = 3; error bars: SD). P values within figure: t-test.

Source data are available online for this figure.
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Figure EV3. Additional in silico analyses and assessment of permeability of endothelialised 3D blood vessel-like microfluidic channels.

A

Heatmaps displaying genes that are involved in negative regulation of cellular extravasation (left; GO: 002692) and positive regulation of cellular extravasation (right;
GO: 002693). *P < 0.05.

P value-adjusted hierarchical clustering heatmap showing a manually curated list of genes involved in enhanced trans-endothelial migration of cancer cells (P set al
0.05).

Maximum intensity projection of a microfluidic channel immunostained for CD31 showing cobblestone-like morphology of HUVECs lining the top perfusion channel.
Scale bar = 30 pm.

Representative fluorescence images of 20 kDa FITC-conjugated dextran (top two rows) and 150 kDa TRITC-conjugated dextran (bottom two rows) added to the top
perfusion channel of OrganoPlate” chips with and without 3D endothelial monolayers generated by HUVECs. Chips were imaged every 3 min for 15 min. Scale

bar = 100 um.

Bar chart quantifying images shown in (D) using the normalised intensity calculated as the ratio of fluorescence between the ECM channel and top perfusion
channel at each time point for cell-free and HUVEC chips containing 20 and 150 kDa fluorescent dextrans (technical replicates = 3; error bars; SD).

Source data are available online for this figure.

EV5

EMBO Molecular Medicine 14526 | 2022 © 2022 The Authors



SungWoo Choi et al

A

Positive regulation of cell extravasation
CD99L2

Negative regulation of cell extravasation

PTGER4
IL1R1
CCL28
ABR
PLCB1
IL27RA
BCR

CXCL12*

CCL25
z.score

3

N5 SB A1 LH
Treated | o
l2

N1 N5 SB A1 N1 N5 SB A1 N1

Treated | \

N5 SB A1 N1
Control ] [

[ control ]|

Hoechst

D 0 min

Cell -Free

HUVECs

EMBO Molecular Medicine

|
|

Cancer cell extravasation

[ ] TGFB1
SPARC
- e
|

MMP1
RHOH
CD44
RAC1
ICAM3
LAMA4
ARHGAP24
HBEGF
ANGPTL4
ITGB1
ITGB3
ITGB2
JAM3
ITGAB
STEGALNACS
CXCL12
BRCA2
1 MUC1

[ MMP2  z.score

N1 N5 SB A1 N1
I Control | [

N5 SB A1
Treated \

Cell -Free

HUVECs

Normalised Intensity
& b5 @

0.0 | | I =
0 min 9 mins 12 mins

3 mins 6 mins

Figure EV3.

© 2022 The Authors

[ Cell Free 20 kDa
[ Cell Free 150 kDa
[ HUVEC 20 kDa
[ HUVEC 150 kDa

15 mins

EMBO Molecular Medicine e14526|2022  EV6



	 Abstract
	 Intro�duc�tion
	 Results
	 Com�bined acti�va�tion of NOTCH and PDGF sig�nalling path�ways induces con�served tran�scrip�tional changes in mouse and human tis�sue- and iPSC-derived myo�genic pro�gen�i�tors
	 Anal�y�sis of mor�phol�ogy, pro�lif�er�a�tion and dif�fer�en�ti�a�tion of DLL4 and PDGFBB-treated hiMPS
	 Com�bined DLL4 and PDGF-BB treat�ment enhances motil�ity of hiMPs
	 Assess�ment of the effect of DLL4 and PDGF-BB on trans-en�dothe�lial migra�tion of hiMPs
	 Advanced mod�elling of 3D tis�sue migra�tion of hiMPs treated with DLL4 and PDGF-BB using bio�engi�neered mus�cles

	 Dis�cus�sion
	 Mate�ri�als and Meth�ods
	 Cell iso�la�tion and cul�ture
	 DLL4, PDGF-BB and &ggr;-sec�re�tase inhibitor treat�ment
	 RNA sequenc�ing
	 RNA library prepa�ra�tion
	 Anal�y�ses

	 Quan�ti�ta�tive real-time PCR
	 Immunoflu�o�res�cence
	 Flu�o�res�cence acti�vated cell sort�ing (FACS)
	 Mor�phom�e�try and pro�lif�er�a�tion anal�y�ses
	 Cell motil�ity assays
	 Microflu�idic and tran�swell assays
	 Migra�tion assay on 3D bio�engi�neered human mus�cles
	 Cell trans�plan�ta�tion
	 Sta�tis�ti�cal anal�y�sis

	 Data avail�abil�ity
	 Acknowl�edge�ments
	 Author contri�bu�tions
	 Disclosure and competing interests statement
	 For more infor�ma�tion
	 Ref�er�ences
	emmm202114526-bib-0001
	emmm202114526-bib-0002
	emmm202114526-bib-0003
	emmm202114526-bib-0004
	emmm202114526-bib-0005
	emmm202114526-bib-0006
	emmm202114526-bib-0007
	emmm202114526-bib-0008
	emmm202114526-bib-0009
	emmm202114526-bib-0010
	emmm202114526-bib-0011
	emmm202114526-bib-0012
	emmm202114526-bib-0013
	emmm202114526-bib-0014
	emmm202114526-bib-0015
	emmm202114526-bib-0016
	emmm202114526-bib-0017
	emmm202114526-bib-0018
	emmm202114526-bib-0019
	emmm202114526-bib-0020
	emmm202114526-bib-0021
	emmm202114526-bib-0022
	emmm202114526-bib-0023
	emmm202114526-bib-0024
	emmm202114526-bib-0025
	emmm202114526-bib-0026
	emmm202114526-bib-0027
	emmm202114526-bib-0028
	emmm202114526-bib-0029
	emmm202114526-bib-0030
	emmm202114526-bib-0031
	emmm202114526-bib-0032
	emmm202114526-bib-0033
	emmm202114526-bib-0034
	emmm202114526-bib-0035
	emmm202114526-bib-0036
	emmm202114526-bib-0037
	emmm202114526-bib-0038
	emmm202114526-bib-0039
	emmm202114526-bib-0040
	emmm202114526-bib-0041
	emmm202114526-bib-0042
	emmm202114526-bib-0043
	emmm202114526-bib-0044
	emmm202114526-bib-0045
	emmm202114526-bib-0046
	emmm202114526-bib-0047
	emmm202114526-bib-0048
	emmm202114526-bib-0049
	emmm202114526-bib-0050
	emmm202114526-bib-0051
	emmm202114526-bib-0052
	emmm202114526-bib-0053
	emmm202114526-bib-0054
	emmm202114526-bib-0055
	emmm202114526-bib-0056
	emmm202114526-bib-0057
	emmm202114526-bib-0058
	emmm202114526-bib-0059
	emmm202114526-bib-0060
	emmm202114526-bib-0061
	emmm202114526-bib-0062
	emmm202114526-bib-0063
	emmm202114526-bib-0064
	emmm202114526-bib-0065
	emmm202114526-bib-0066
	emmm202114526-bib-0067
	emmm202114526-bib-0068
	emmm202114526-bib-0069
	emmm202114526-bib-0070
	emmm202114526-bib-0071
	emmm202114526-bib-0072
	emmm202114526-bib-0073
	emmm202114526-bib-0074
	emmm202114526-bib-0075
	emmm202114526-bib-0076
	emmm202114526-bib-0077
	emmm202114526-bib-0078
	emmm202114526-bib-0079


