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Figure S1: Expression profiles of non-NC cell types, Related to Figure 1. A) 3iolin plots

sho%in$ 4& metrics for %hole arch sin$le5cell ob6ect. &ells %ere excluded %ith 74000

features or 81500 features detected 0dashed lines1. &ells %ere excluded %ith 749 of reads

mapped to mitochondrial $enes 0dashed line1. B) Feature plot sho%in$ nFeature per cell in

:ltered %hole arch ob6ect. C) Feature plot sho%in$ percent mitochondrial reads per cell in

:ltered %hole arch ob6ect. !) Feature plot sho%in$ Doublet detection scores $eneratin$

usin$ DoubletFinder. E) +eatmap sho%in$ top mar!er $enes in each cell type in Fi$. 1&.

F) Stac!ed barplots sho%in$ the number of each cell type recovered in each time point. ")

Feature plots sho%in$ expression of stron$ mar!er $enes for each cell type overlayed %ith

;*-2.
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Figure S2: Marker gene profiles of NC lineages and in vivo temporal expression

patterns of foxd�, Related to Figure 3� A) Heatmap showing average expression

of top lineage markers in each NC subtype. B) Doublet detection scores generating

using DoubletFinder overlayed with ForceAtlas (FA) Embedding. C) Dendroplot with

cells ordered according to pseudotime and colored according to real developmental

time point identity. !) Feature plots showing relative expression (dark purple

indicates high levels) of lineage markers overlayed with FA embedding. ") Confocal

micrographs of isHCR for foxd3 expression (white) at 12, 18, and 24 hpf in

tg(sox10:lynTdTomato) embryos where NC plasma membranes are marked by

tdTomato (red). Enlarged region is the PA1 migratory stream. F) Quantification of

foxd3 expression from isHCR images in PA1 using corrected total fluorescence

intensity (Y axis) at 12 hpf (n = 7 embryos, mean = 278640), 18 hpf (n = 5 embryos,

mean = 48478), and 24 hpf (n = 5 embryos, mean = 118584). Dots represent means

in individual embryosA lines represent means within conditions. Error bars represent

mean BSD. #) Local regression graph for foxd3 expression levels (Y axis) in pigment

(green), glial (yellow) and skeletal (blue) progenitors across pseudotime (C axis).

Lines indicate moving averages for each branch. $) Barplots showing expression

levels of foxd3 (Y axis) across developmental time points (C axis). Lines indicate

means, boxes indicate IQR, whiskers indicate IQRD1.5, points indicate outliers. For

micrographs, Scale bars = 50Em.

Doublet Score (DoubletFinder)
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Figure S3: Temporal NC trajectories inferred from scRNA-seq are robust, Related to

Figure 3. A-C) "emporal tra#ectories an$ the coarse graph of cell type compositions

o%taine$ using $ifferent parameter com%inations& Num%er of principal components 'n_pc()

num%er of neigh%ors 'n_neigh%ors() an$ num%er of *aria%le genes 'n_*ar_genes(& Colors

match lineage colors in +ig ,3D& !) -.A/s sho0ing integration %y CCA of each li%rary to

remo*e timepoint1speci2c gene e3pression $ifferences&
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Figure S4: Additional marker gene analysis of skeletal and pigment lineages at 24 hpf in

vivo and at 18 hpf in silico, Related to Figure 4.Confocal micrographs of isHCRs co-labeled

for A) phlda1 !green" and !) mi#fa !magen#a" in p$#a#i%e pigmen# progeni#ors !$pper panels" and

sox11a !green" and dlx&a !magen#a" in p$#a#i%e s'ele#al progeni#ors !lo(er panels" a# &) hpf in

tg(sox1��l���d�omato� embryos (here *C plasma membranes are mar'ed by #dToma#o !red"+

") ,ea#$re plo#s sho(ing expression of ) mar'er genes in 1- hpf ne$ral cres#+
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foxd2
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mmp2
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Figure S5: Cell-cell signaling analysis suggests changes in source of Wnt

signaling across development in the NC, Related to Figure 6. A! &eatmap

s'o(ing a)erage e*pression of +nt ligands in eac' cell type in t'e single cell

timeline, "! &eatmaps s'o(ing a)erage e*pression of +nt receptors in NC cells

%ot' at different timepoints and in different lineages, C! Signaling analysis for cell-cell

communication %et(een NC cells and ot'er cell types t'roug' SoptSC. color code

corresponding to /ig, 1C, T'e %ottom 'alf of eac' circos plot represents signal-

sending clusters0 t'e top 'alf represents signal-recei)ing clusters, Arro(s are colored

according to signal-sending cell type, +idt' of arro(s indicates pro%a%ility of a

signaling e)ent %et(een t'e t(o cell types, #! /eature plot s'o(ing e*pression of

wnt11 in all cell types e*cept endot'elial. (it' NC e*pression con1ned mostly to early

NC cells and pigment cells,
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Figure S6: isHCR of mi�f� re�e��s �igme�� �roge�i�ors �re s�e�i�e� i� ���6��6

�ris����s� Re���e� �o Figure 6� �� Con#ocal m$cro%ra&'s o# $s(CR s'o)$n% mitfa

ex&ress$on *%reen+ at 24 '&# $n a Cas9,$n-ected control *le#t &anel+ and at&.a&2 CR!S"R,

$n-ected em/ryo *r$%'t &anel+ $n tg(sox10:������omato� trans%en$cs )'ere 0C &lasma

mem/ranes are mar1ed /y tdTomato *red+. �� 2uant$3cat$on o# mitfa ex&ress$on us$n%

corrected total 4uorescence $ntens$ty /et)een control em/ryos *n 5 4 em/ryos6 mean 5

35447+ and atp6ap2 CR!S"R em/ryos *n 5 5 em/ryos6 mean 5 31242+. 7$lcox &,8alue 5

0.73. 9ots re&resent means $n $nd$8$dual em/ryos. :$nes re&resent means )$t'$n

cond$t$ons. ;rror /ars re&resent means <S9. For m$cro%ra&'s6 Scale /ars 5 50=m.


