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Fig. S1. Quality control plots for the He scRNA-seq atlas. (A) Violin plots showing the

distribution of the number of RNA features (unique gene transcripts) in each cell for each

sample time point. (B) Violin plots showing the distribution of the number of RNA transcripts in

each cell for each sample time point.
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Fig. S2. Dot plot of cell type marker gene expression patterns. ~3-6 enriched marker genes
(see Table S1) for each cell type in the scRNA-seq atlas were selected, and the average

expression of the genes in each cell type was plotted.
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Fig. S3. Expression patterns of skeletogenic cell marker genes. These UMAPs show the
expression patterns of three of the marker genes used to annotate the skeletogenic cell lineage
in the He scRNA-seq atlas.
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Fig. S4. Phylogenetic tree of cell types in the scRNA-seq atlas. This plot was generated using Seurat’s

BuildClusterTree function, which generates the phylogenetic tree using pairwise distances between the cell

types in gene expression space.

uoljewuojul Auequswsalddng « Juswdojenag




Development: doi:10.1242/dev.203015: Supplementary information

HER-24249.t1:Sp-Arxl{ - - - = -« « <« « -« - - - @
HER-24299.t1:Sp-Trpc6-24 - - - - - - - -« -« - - - @
HER-15597.t1:Sp-Unc4.1-14 - - - - - « « -« « « - - - @
HER-11091.t1:Sp-AdrataL-44{ - - - - - - @ - - - - - - @
HER-16539.t1:Sp-Sstr4L{ - = - - = - -« - - -+ - - @ -
HER-24113.t1-HER-24114.11:Sp-Bmp3 1 - {

HER-36590.t1:Sp-Rxfp2-6{ - - - - - - - - - - - - @ -
HER-31310.t1:Sp-Bursicona{ - - - - - - - - - - - :
HER-17257.t1:Sp-Gpr511 - - ® - - - < e e
HER-22681.t1:Sp-GrprL{ - - - - - - - - - - - @~ - -
HER-8788.t1:Sp-Hmx-{® « - - - - - ® - - @ - @®
HER-44934.t1:Sp-Scratch{ - - - - - « - -+ - ® - - - @
HER-39663.t1-HER-39664.t1:Sp-Hb9{ - - - - - - - - - - e - - .
HER-48798.t1-HER-48799.t1:Sp-Phox2{ - - - - - - - @
HER-9123.t1:Sp-Cub/Ldla/Lr/Gperq - - -
HER-2641.t1:Sp-Lim1q - o -
HER-17315.t1:Sp-Opsin1{ - -
HER-24945.t1:Sp-Opsin21 - -
HER-10374.t1-HER-10375.t11:Sp-Gpr54-14 - °
HER-27402.t1:Sp-Tph{ * -
HER-20.t1:Sp-Sert{ - - SR ST IE ® 50
HER-23959.t1:Sp-Chat{ - - - - e - - - - - - - - -« . @ 75
HER-34974.t1:Sp-Brn1/2/41 « - - - St @ 100
HER-3994.t1:Sp-Gpr133-24 - -
Average Expression

Percent Expressed
s« o o @ -0
: e 25

000 o
°
|
—

HER-46843.t1:Sp-Dbh{ - -
HER-33009.t1:Sp—-Onecut{ = = -
HER-26132.t1:Sp-Th4{ - - - -
HER-10476.t11:Sp-Otp1 - * - @
HER-2616.t1:Sp-Nos-14 - - - -
HER-43627.t1:Sp-Ets1/2 -
HER-45737.t11-HER-45739.t1:Sp-Opsin3.1 1 -
HER-6581.t1:Sp-FoxD-14 - - - - - s e e e
HER-12505.t1.1.5f2c6944:Sp-Pax6-11+ = - « - - - - o @ - - - -

Fig. SS. Dot plot of neural cell type marker gene expression patterns. ~3-6 enriched marker
genes (see Table S2) for each neural cell type in the scRNA-seq atlas were selected, and the
average expression of the genes in each cell type was plotted.

HER-30955.t1:Sp-NeuroD 1 - .- @ e
HER-10349.t11:Sp-Isl{ =+ - - - - N I I'Y EEE
HER-45819.t1:Sp-Z1161{ - - ® - - Ce e
HER-16478.t1:Sp-Drd1L-11 - - ® - @ R .
HER-9250.t2:Sp-Ebf{ -+ - @ - - ® . o
HER-10076.t1:Sp-Gpr103{ - - e - :
HER-12508.t11-HER-12507.t1:Sp-Gpr51-4{ - - ® - -
HER-37930.t1:5p-Z133-1{+ - ® - - S
HER-17538.t1:Sp-CaimL1{ - @@®®© @®® - ® - 000
HER-10174.t1:Sp-Syt4{ 00000 ®® - © - 000
HER-45795.t1:Sp-Secrtag{ - @ ® “. Y IX I -
HER-17866.t1:Sp-Six3{® ® @ o cecc0@ o)
HER-26992.t1:Sp—Acsc{® - - - e '-g
HER-10974.t1:Sp-Hbn{® =« - « - c e e e
HER-3624.t1:Sp-SoxC 1@ ¢ « - - = » - @ - @ =
T T T T T T T T T T T T T 1 T ‘h
2O O OO OO L OO N VUN LD c
ST S S @(l(’@ (\%qé% =
NS IS IS IS S N HOF OO 2
A O AN AR AN AN G
LN @ DS iRt &0\$\$6$6é6$ €
> O T 6 200 S QO CTEPIERE IR ]
AN N D N M OO SE
AONEIRO AL B S
SN2 HEX O NS [}
¥ %L XS Ll SRR -
S A2 "RZE QERES aQ
.s‘\\e N & o >
@
£
Q
k)
0
>
[
o



Development: doi:10.1242/dev.203015: Supplementary information

HER-667.t1:Sp-Nrim2

1.00
0.75
0.50
0.25

0
UMAP_1

HER-1756.t1:Sp-Cutl-Casp

16
12
08
0.4

0
UMAP_1

HER-1428.t1:Sp-Tbx6/16

20
15

0.5

0
UMAP_1

HER-1756.t1:Sp-Cutl-Casp

16
12
0.8
0.4

UMAP_2

UMAP_2

UMAP_2

UMAP_2

HER-7550.t1:Sp-DmrtA2

3
P 2
PR 1
-10 5 0 10
UMAP_1
HER-9194.t1:Sp-Msx
2
1
-10 5 0 10
UMAP_1
HER-8009.t1-HER-8011.t1:Sp-Egr
20
15
1.0
05
-10 5 0 10
UMAP_1
HER-8787.t1:Sp-Nk1
25
20
15
1.0
05
-10 -5 10

[
o
)

(]

£

e
L
£

o

o

©
=

[

()

£
Q

Q

Q

-}
wn

L]
-

C

()

£

Q
o

()

>

()
o




UMAP_2

UMAP_2

UMAP_2

UMAP_2

Development: doi:10.1242/dev.203015: Supplementary information

HER-12575.t2:Sp-E78a

15
1.0
0.5
-10 - 0 5 10
UMAP_1
HER-15750.t1:Sp-Z162
1.0
0.5
-10 -5 0 5 10
UMAP_1
HER-17334.t1:Sp-Giant
3
e 2
1
o
-10 5 0 5 10
UMAP_1
HER-21164.t1:Sp-Nr1x
20
15
1.0
0.5

UMAP_2

UMAP_2

UMAP_2

HER-13585.t1:Sp-Nrim4

16
12
0.8
0.4

0
UMAP_1

HER-16107.t1:Sp-SoxE

20
15
1.0
05

0
UMAP_1

HER-19371.t1:Sp-IrxA

20
15
1.0
05

0
UMAP_1

HER-21506.t1:Sp-Nrim1

16
12
08
04

[
o
)

(]

£

e
L
£

o

o

©
=

[

()

£
Q

Q

Q

-}
wn

L]
-

C

()

£

Q
o

()

>

()
o



Development: doi:10.1242/dev.203015: Supplementary information

UMAP_2

HER-22363.t1:Sp-Hey HER-22398.t1:Sp-Hey
10
5 ‘!
~ 20
g . 10 Y 0 » 15
e ] S LW = e = 1.0
o gl gt W0 05 S ¢ 05
5 .
-10
15
10 5 0 5 10 0 5 0 5 10
UMAP_1 UMAP_1
HER-23589.t1:Sp-Pitx2 HER-24817.t2:Sp-Mbx1
e 10
» . -
”0 N 5 16
15 Q0 12
10 < " 08
05 5 : 04
-5
-10
-15
10 5 0 5 10 0 5 0 5 10
UMAP_1 UMAP_1
HER-26992.t1:Sp-Acsc HER-30080.t1:Sp-Pou6
10
P . . .
b ¢ Ny 15
’ 2 % 10
s 1 % 0.5
[
-5 o
S
©
-10 £
S
(et
-15 £
-0 5 0 5 10 -10 5 0 5 10
UMAP_1 UMAP_1 b
©
HER-35851.t1:Sp-Tll HER-36905.t1:Sp-Lmpt =
£
10
Q
Q
. Q
5 >
wn
16 .
2 K 5
1.0 g = ¥ 08 -
0.5 =) 0.4 OE')
_5 Q
S
. (0]
.10 ‘:- - >
g 2
\ (@)
-15
-10 5 5 10 -10 5 5 10



UMAP_2

UMAP_2

UMAP_2

UMAP_2

Development: doi:10.1242/dev.203015: Supplementary information

HER-37378.t1:Sp-Gli

0
UMAP_1

HER-38655.t1:Sp-Jazf1

o

-10 5 0 5 10
UMAP_1
HER-41605.t1:Sp-Z421

%

-10 5 0 5 10
UMAP_1
HER-45018.t1:Sp-Snail

™ .,
,%
!
& 7 o
) 5 ‘
-10 5 5 10

16
12
08
0.4

1.0
0.5

0.5

20
15
1.0
0.5

UMAP_2

UMAP_2

HER-38058.t1-HER-38055.t1:Sp-Roral

20
15
1.0
05

"5’_"—' P

0
UMAP_1

HER-40197.t1:Sp-PaxA

25
20
15
1.0

0
UMAP_1

HER-44473.t1:Sp-PaxC

0
UMAP_1

HER-48006.t1:Sp-Lmo4

25

15
1.0
0.5

[
o
)

(]

£

e
L
£

o

o

©
=

[

()

£
Q

Q

Q

-}
wn

L]
-

C

()

£

Q
o

()

>

()
o




Development: doi:10.1242/dev.203015: Supplementary information

HER-48747.11:Sp-Lox HER-49835.11:Sp-Glis2-1
10 s 10
5 - s .
ot
2 20 N
0 15 o2 0
1.0 <
05 =)
5 ~a. -5
10 -10
15 -15
-10 5 5 10 -10 5 5 10

Fig. S6. Expression patterns of the candidate transcription factors for adult rudiment
development. Each UMAP shows the scRNA-seq expression pattern of one of the 33 candidate
transcription factors that was shown to be enriched in adult rudiment tissues (rudiment ectoderm and

posterior ectoderm).
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Fig. S7. Control experiments to verify HCR specificity. (A) HCR micrographs of 53 hpf He
larvae that were incubated with no probes and no hairpins. (B) HCR micrographs of 53 hpf He

larvae that were incubated with no probes. Neither condition resulted in localized fluorescent
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Table S1. Cell type marker genes and references for the full scRNA-seq atlas

Available for download at
https://journals.biologists.com/dev/article-lookup/doi/10.1242/dev.203015#supplementary-data

Table S2. Neural cell type marker genes and references for the neural-only scRNA-seq
atlas

Available for download at
https://journals.biologists.com/dev/article-lookup/doi/10.1242/dev.203015#supplementary-data

Table S3. List of putative transcriptional regulators of adult rudiment development

Available for download at
https://journals.biologists.com/dev/article-lookup/doi/10.1242/dev.203015#supplementary-data

Table S4. Probe sequences used in HCR experiments

Available for download at
https://journals.biologists.com/dev/article-lookup/doi/10.1242/dev.203015#supplementary-data
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