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Supplementary Figure 1: Heatmap representing top-20 (by average logFC)
differentially expressed genes of each ENC. Related to Figure 1.
ENC: Enteric Neuron Class
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Supplementary Figure 2

a) Neurotransm
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b) Cell-Cell Signaling
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c) Transcription Factors

Q =] Q
N - o T o8 38RS N - o % o 8K s N - o = °c® 8r 8

BN - cee BEEL - ee0 BEED - ee0
|oAa7 uoissaldxg  passaldx] 9, N . ce0@ |oAe7 uoissaldxg  passaidx3 9, |oAe7 uoissaldxg  passaldx3 9,
000000000000 2. [8A87 uoisseidxg  passaldx3y ¥, 00 -0000° 200 ovw\ @0 cc@00 .\%\0
CY TR L RRR R PN "YY B R B2 cee e -4,
cee i@ e ,oon\o .OOOO...“OQO.M\%@\ 00000080000 A‘u&ow\« e0ecc00000 .&%v
° o e o o @ o o o o o | .’W\ [ ] [ ] £, [ ] o b
° “0 000000@00c0el oy oW..OQ 2 eecoce- e &5
000000000 o o AOA&\/V\ @} @0\% e 90\ ....-o.......VQQMV
I 0 Ce@ e 4%, e@cocooe 0o %
N o0 00 OO0 L% (SN (N4
@ e \M\\AJW\ o.o....do .\M\é@é ° @cco - o \Q\Mw\\,\\ °@ccce@cce .ﬁQW..MV
° oD . e o o o of <
ce ‘o . ,o@ov 000 .OO.....\\M\V 0 -000 - 00 24 . oo RN
e0 0 oo LY NN ,ww%/vv 000 000 .OJQ\V ...... e 4\0,\,\ 0000 @O o o Q/JO@@A\V
ceed> . \W« ceee e .eeloXy 00000 °0 ...v\w\ 00000000 Qo.%m,%mv
e@eeco00 0 oo vt\/vv 00000000 ....%MV@ 0e@e00c@oeccooe mw\o,\ e e ........%\6@%
@@ o o0 @0 o 0 o %*va .A.........o.\wv& oo °@c oo 0@0 ® 0 o LN ] ..c..Q,Q@va
o0 00 iw.mowV LY XX 0.0.000.6@0&\ 0000000 WT@,\\ @0 000000 .%Q@Nv
0000°:000:°00 \MQ, .......o.o.....w.w\& 0....‘....0 +mv\ PREPIE e @@ ¢ o o .ﬁVQ,zOQMV
X X c0-00 mw\wwvv .0...,0-.....\"0\\0\% Qoo ... MW@ ccoc@e@ . .c.@mw,@\mv
co@e - - - - A\% @co0-c0 o.O...VVV Crotoeretes \\+0 ©0cocoe@0c oo mmw%mv
Y R Amv/vv [ ] 0.0.0.....@&% h”“ oh." o"“ h\...@% X XEEXY X oo..QﬂVva
L4 &
°c@ccc-00-:-00 wvo 00000 0 0 <, ce-0-0880-0 «....o% ....... ......%Q,o,wmv
0@c::--0o-.-00 \;VO 000....0.....&\@ nw@z 000000 :00000| K
0°0000°00000 OWQ ............—.&N\ .“ ....“.... %@WJ o0 o0 @00 oo .%@&@\MV
e &m @0ccc0ecoe cfcy . .\@@,w% ececce000 RIEN
Y T T R R NOUERAPUSN | b B 00000000000 2%
%, I XY ) BEEY 1] X% X
@ -0@0- - |D ®cooo- - -0000 m@@@ SRR R ¥ NN
2. @+ - - - -0 @0 o o - ° N ©0 0o \\&J &Q
000cc0@c00 0| 4L cece es > R R R XA
000000000 00 O (997 90992009 O B 2 CLTEEET TERE 25 A
Q\\ ....o......l .,OC 0000 eec o0 MV\%O\ Q«%Q
00°-00000- 00 Oomo s 0200000080 00 myw.r i e ! %@.mv
[ 1] 000 A &0 . @O0 0@ o o
ﬂ.. JJ“"MQOQ .\w% 000"00000000 wo O..oﬂ. Oﬂ..ﬂ \&o“% 00ccecl. .- MWV
& 090 0000000 e : ‘
..... < eoconld g ’ cecece. oo |ay o e e ok
. | %
[ XY I XX 000 o @0% °-0000 00000 kmu..“v\w\ ..... mw.r%\ [ X @eccoo000 ;W\MV
...... o 8% cecccsscceoel A . 0000 c 00| <> ©©00:-00- 000
‘o 00 c00 \\on\ o - . P o &\wo\ Y IXXXY X} oo.\oenv
oo oo e 000° 00 0000 :-000000 ,mmuoeo o000 0 & 00 .nwwv
v
000000 - 0ok c000: - 00000 < % 000 00 @Aw\o 00°00000 ..!o%%oww
cc0e-00-@¢ - «w\\«v ce i c@cceenclyX o....o..m\\\v @0 -00¢ @O .o\m\ﬂwv
000000000000 v&v 9 00 cc-c0-@o--00 »w\vv d c®0 @ oo %ﬁvv&
mn/._wo.o.qmo%&&m&z‘.u mzﬂ0987654321 mo__wo_o.d&./_&&mmvz,r WMWWW&I&:Z&ZL ¥
i i w i



d) Adhesion Molecules
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peptide; SST: Somatostatin; NMU: Neuromedin U; CCK: Cholecystokinin; UCN: Urocortin;

TGFB: Transforming growth factor beta; ET:Endothelin; FGF: Fibroblast growth factor;
LRRC: Leucine Rich Repeat Containing; PTPR: Protein tyrosine phosphatase receptor.



Supplementary Figure 3
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Supplementary Figure 3: Non-ENS populations are fibroblast-like cells.

a) Non-ENS versus ENS cells indicated on UMAPs at E15.5 and E18.5.

b) Top 50 differentially expressed genes at each stage.The gene expression profiles
indicate a precursor stage of previously published ENMFB' cells
(Dpt+/Spon2+/Lum+/Dpt+). Together, the data is in agreement with a contribution of
mesenchymal fibroblast-like cells from neural crest. c) Table with top 50 differentially
expressed genes in neural crest-derived mesenchymal cells captured from the
developing chicken gut? at HH18 (approximately E11.5 in the mouse). Genes that

were enriched in our non-ENS populations are marked in orange (46% of the genes).
HH: Hamburger-Hamiton stage; UMAP: Uniform Manifold Approximation and Projection.

References:

1) Zeisel, A. et al. Molecular Architecture of the Mouse Nervous System. Cell 174, (2018)
2) Ling, ITC and Sauka-Spengler, T. Early chromatin shaping predetermines multipotent
vagal neural crest into neural, neuronal and mesenchymal lineages. Nat Cell Biol 12 (2019)
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Supplementary Figure 4: Heatmaps showing top marker genes for
clusters representing generic cell states of the developing ENS.
Related to Figure 5a and b. a) E15.5 b) E18.5. SCP: Schwann Cell Precursor




Supplementary Figure 5
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Supplementary Figure 5: Individual identity transfers of ENC1-12 onto developing ENS.
Prediction scores shown on UMAPs at a) E15.5 and b)18.5. Related to Figure 6a and b.
UMAP: Uniform Manifold Approximation and Projection



Supplementary Figure 6
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Supplementary Figure 6: Representative Flow Cytometry Data Plots.

Plots show gating strategy for sorting TOM+ cells from Wnt1-Cre;R26R-Tom mice

at E18.5. a) Forward vs Side Scatter plot gating on cells b) Side Scatter vs Trigger
Pulse Width to gate out doublets and multiplets c) green fluorescence (530/40) vs

red fluorescence (580/30) to distinguish true TOM+ cells from autofluorescent cells.
Sorted cells are shown in red. SSC: Side-scattered light; FSC: Forward-scattered light



SUPPLEMENTARY TABLE 3

Primary Antibodies used in the study

Target Host Dilution | Source Comment:

5-HT Goat 1:500 Abcam ab66047

ANO1 Rabbit 1:1,000 Abcam ab64085

ANO2 Mouse 1:1,000 Santa Cruz sc-390956

CALB Rabbit 1:1,000 Chemicon AB1778 recognises
Calretinin

CALB Rabbit 1:500 Swant CB38a recognises
Calretinin

CALB Mouse 1:500 Swant CB300

CALB Goat 1:500 R&D AF3320 recognises
Calretinin

CALR Mouse 1:500 Santa Cruz sc-365956

CALR Rabbit 1:1,000 Swant 7696

CCK Rabbit 1:300 Abcam ab83180 enhanced with
colchicine

CCK Rabbit 1:16,000 | Immunostar 20078 enhanced with
colchicine

CGRP Goat 1:1,500 AdBsero 1720-9007 enhanced with
colchicine

CGRP Rabbit 1:5,000 Sigma C8198 enhanced with
colchicine

DBH Rabbit 1,000 Immunostar 22806

ENK Rabbit 3-6,000 | St John's STJ98660

FUT9 Rabbit 300 Novus Bio NBP2-57960

1:
1:
ENK Mouse 1:300 Abcam ab150346
1:
1:

GAD2 Rabbit 50,000 | Kind gift from J.Kaltschmidt; see Betley
et al, Cell, 2009
https://doi.org/10.1016/j.cell.2009.08.027

GAL Goat 1:200 Abcam ab99452 Weak staining in
cell bodies

GDA Rabbit 1:1000 Atlas Antibodies HPA 024099

GFP Goat 1:1,000 Abcam ab6662 FITC-conjugated

HuC/D Mouse 1:300 Molecular Probes A21271

NDUFA4L2 | Rabbit 1:200 St John's STJ94374 Weak staining in
cell bodies

NDUFA4L2 | Rabbit 1:5,000 St John's STJ116500 Weak staining in
cell bodies

NEUROD6 | Rabbit 1:100 Abcam ab85824

NF-M Mouse 1:500 Abcam ab7794

NMU Mouse 1:200 Santa Cruz sc-398600 Variable weak

NMU Rabbit 1:200 St John's STJ116312 Variable weak,
only on sections

NOS1 Goat 1:1,000 Abcam ab1376

NOS1 Rabbit 1:200 Santa Cruz sc-648

NOS1 Mouse 1:300 Santa Cruz sc-5302

NPY Rabbit 1:3,000 Immunostar 22940

NTNG1 Rabbit 1:200 Abcam ab221456

NTNGI1 Mouse 1:400 Santa Cruz sc-271774

NXPH2 Rabbit 1:200 Atlas Antibodies HPA034759

PBX1 Rabbit 1:1000 Cell Signaling #4542

PBX3 Rabbit 1:200 Sigma AV32070

PGP9.5 Rabbit 1:1,000 ThermoFisher PA5-29012




PGP9.5 Mouse 1:300 Novus Bio NB600-1160
PIEZO2 Rabbit 1:200 LifeSpan LS-C180178 mainly in
processes
Pro-CCK Rabbit 1:800 Frontiers Institute AB2571674 Extremely weak
RFP/Tomato | Rat 1:1,000 Chromotek, SF8
/Ruby
RPRML Rabbit 1:3,000 Atlas Antibodies HPA062668
SOM Rat 1:300 Merck MAB354
Sox10 Goat 1:2,000 R&D Systems AF2864
Sox2 Rabbit 1:4,000 Seven Hills WRAB-1236 tissue becomes
dotty
Substance P | Rabbit 1:1,000 Chemicon 1566
Substance P | Rat 1:100 Biorad 8450-0505
TH Rabbit 1:500 Pelfreeze P40101
TH Sheep 1:300 Novus Bio NB300-110
UCN3 Mouse 1:200 Santa Cruz sc-517449 strong background
UCN3 Rabbit 1:1,000 Biomatik CAU23545
VGLUT2 Guinea 1:5,000 Millipore AB2251 Enhanced by
pig colchicine
VIP Rabbit 1:200 AbD Serotec 9535-0204
Good staining
OK staining
Weak staining
Unspecific/undetected staining
Secondary antibodies used in the study
Alexa Fluor 488/FITC Alexa Fluor 555/594 Alexa Fluor 647/Cy5

(dilution 1:400)

(dilution 1:1,000)

(dilution 1:250)

Donkey anti-goat 488

Donkey anti-goat 555

Donkey anti-goat 647

ThermoFisher A11055 ThermoFisher A21432 ThermoFisher A21447
Donkey anti-guinea pig 488 Goat anti-guinea pig 555 Donkey anti-guinea pig Cy5
Jackson 706-545-148 ThermoFisher A21435 Jackson 706-175-148
Donkey anti-mouse 488 Donkey anti-mouse 555 Donkey anti-mouse 647
ThermoFisher A21202 ThermoFisher A31570 ThermoFisher A31571

Goat anti-mouse [gG1 488 Goat anti-mouse IgG1 555 Goat anti-mouse IgG1 647
ThermoFisher A21121 ThermoFisher A21127 ThermoFisher A21240
Goat anti-mouse IgG2a 488 Goat anti-mouse IgG2a 555 Goat anti-mouse [gG2a 647
ThermoFisher A21131 ThermoFisher A21137 ThermoFisher A21241

Goat anti-mouse IgG2b 488 Goat anti-mouse IgG2b 647
ThermoFisher A21141 ThermoFisher A21242

Rat anti-mouse IgG1 FITC
ThermoFisher 11-4015-82

Donkey anti-rat 488

Donkey anti-rat 594

Goat anti-rat 647

ThermoFisher A21209 ThermoFisher A21208 Cell Signaling 4418S
Donkey anti-rabbit 488 Donkey anti-rabbit 555 Donkey anti-rabbit 647
ThermoFisher A32790 ThermoFisher A31572 ThermoFisher A31573
Donkey anti-sheep 488 Donkey anti-sheep 555

ThermoFisher A11015 ThermoFisher A21436
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