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746 lines were maintained and mated with fluorescent males containing the next fluorophore to be
747 added. (B) Confocal microscopy of young adult CELeidoscope worm expressing all four

748 tissue-specific fluorescent proteins.

749

750

751
752 Figure 3. Spectral flow cytometry characterization of CELeidoscope. (A) Schematic

753 showing the worm strains and cell suspensions used to define the spectral matrix prior to

754 analyzing the CELeidoscope cell suspension. Non-fluorescent N2 cell suspensions were used
755 as autofluorescence controls as well as single-color technical controls for viability (Calcein

756 Violet-AM) and nucleic acid-containing objects (DRAQS5). The individual fluorescent strains were
757 used to define the YFP, mCherry, GFP, and mKO2 spectral profiles. Additional cell suspensions
758 containing viability and nucleic acid dyes were sorted to compare gene expression profiles with
759 sorted cell suspensions obtained from CELeidoscope suspensions. (B) Gating strategy based
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760 on single-color populations used to identify and sort CELeidoscope cell populations. (C)

761 Comparison of expected and recovered cell populations based on known cell abundances in L4
762 stage C. elegans. (D) Imaging of the cell populations show small round neurons, large and

763 spindle-shaped body muscle cells, large round intestine cells, and small oblong pharynx muscle
764 cells.

765


https://doi.org/10.64898/2026.03.25.714250
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.03.25.714250; this version posted March 26, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

A 3
15 3 4e+05] 3
10 ]| =
5 L 2e+054 . S
0 — L - 0e-+004 |
750 7.50+05+ 3
ggg I % 5e+05- I 2
‘ 2.56+004 ]
= o — 1© = " 0e00. — — 12
= 8 U 3e+05]
4 5 2e+054 =<
2 3 1e+00] -
0 0e+004
600 68+05 4
400 I é 4g+05 . l I o
200 S 2e+00 . <
0 — — Ny De+004 — -
s Q & [+ < e}
) & IS & o &
‘ - & . & RS &8
N &8
$ §
v A

ZAMAT-mKO
z-5C0re

ZAM47-mCh

ZANATYEP

ZAM47-GFP
ZAMd47-Neg

N2-Cntr

C. elegans Genes

YFP GFP mCherry mKO2

Z-score
-

I | | | | 6 | | | | | $ I | | | | | | | | | | |
s L8 e S s S & c P L QS L FLF e T8
'\%S & 9 A /\’g‘c '»(‘5 & & ’\}‘L N f\g‘r '\,55 & ’\A‘t N »\’g&_ ’\.-55 Sl ’\'ﬁ A ’\‘é‘f
L w9 ¥ Lol o v L oo 9 oo oo @
TFSTSF TSRS TS TFFNES
NN N AT Y NN NOAF AT NN NOAF A NN AT A
C » , .
10 10
I‘\II ~ _ A
| A
o
< P ' s
so So| © . _- )
> -5 “.,, e Nga
. T ] P
Y ’
-10 -10 ‘& &
-
-10 0 10 -10 0 10
UMAP_1 UMAP_1
Fluorescent Protein © mKO2 @ mCherry ~ YFP = GFP ~ Unassigned Cell Type -« Neuron = Muscle/Mesoderm  Intestine » Pharyngeal muscle -~ Other

766


https://doi.org/10.64898/2026.03.25.714250
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.03.25.714250; this version posted March 26, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

767 Figure 4. Transcriptomic analysis of CELeidoscope fluorescent populations. (A)

768 Expression of tissue-specific genes (TPM,; left) and read alignment to fluorescent protein

769 sequences (CPM,; right) across CELeidoscope samples. Tissue markers validate population

770 enrichment, and fluorescent protein alignment confirms construct expression. (B) Hierarchical
771 clustering based on z-score-normalized expression of most expressed C. elegans genes.

772 Clusters 4, 5, 1, and 6 show preferential upregulation in YFP*, GFP*, mCherry*, and mKO2*

773 populations, respectively. (C) Projection of population-enriched gene clusters onto the CeNGEN
774 single-cell C. elegans reference atlas UMAP using module score analysis (left). Corresponding
775 annotated cell types are shown (right), demonstrating enrichment in neuronal,

776 muscle/mesodermal, intestinal, and pharyngeal muscle populations.

777 Tables

778

779 Table 1. Primers used to generate the promoter and fluorescent protein constructs.
Target Template Primers (5'-3') Source Reference

rgef-1p  C. elegans  F:CTTGGAAATGAAATAAGCTTTATTGCTT This study WBPS17
N2 gDNA TAAGTGATCTGACCTCG

R:GATGACGGAGACCATGATATCCGTCG
TCGTCGATGCCGTCTTC

vha-6p C. elegans F:CTTGGAAATGAAATAAGCTTAACTAACT This study WBPS17
N2 gDNA GACATTAGGTGTC

R:CTCCTTTACTCATGATATCTTTTATGGG

TTTTGGTAGGTTTTAG

mKO2 BSP607 F:CATCGACGACGACGGATATCATGGTCT BSP607 was (64)
CCGTCATCAAGCC a gift from
R:GGCGCTCAGTTGGAATTCTTAGCTGT '\A/I'exa”d;’r”
GGGCGACGGCGTC endenha

(Addgene
plasmid #
122252)

YFP pKS2236 F:CCAAAACCCATAAAAGATATCATGAGTA pKS2236 (65)
AAGGAGAAGAACTTTTC was a gift from
R:CCGGCGCTCAGTTGGAATTCCTATTTG G2
TATAGTTCATCCATG Silverman

(Addgene
plasmid #
37833)

780
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781 Table 2. List of constructs generated or used in this study.

Name Backbone Plasmid description Source Note
pCFJ104 pDESTR4- Cel-myo-3p::mCherry::C (66) pCFJ104 -
R3 el-unc-54 3'UTR Pmyo-3::mCherry::unc-54

was a gift from Erik
Jorgensen (Addgene
plasmid # 19328 ;
http://n2t.net/addgene:193
28 RRID:Addgene_19328)

pMZ0120 pPD95.75 Cel-vha-6p::YFP::Cel-un This study
c-54 3' UTR

pMZ0125 pPD95.75 Cel-rgef-1p::mKO2::Cel- This study
unc-54 3' UTR

pPD95.75 Unknown  GFP[S65C]::Cel-unc-54  Fire Lab C. pPD95_75 was a gift from
(L2463) 3’ UTR elegans Vector Andrew Fire (Addgene
Kit 1995 plasmid # 1494 ;
(unpublished) http://n2t.net/addgene: 149
4 ; RRID:Addgene_1494)

pPD04neo pBS Cel-myo-2p::GFP[S65C] (67) pDDO04neo pmyo2::gfp was

pmyo2::gfp a gift from Denis Dupuy
(Addgene plasmid #
26393;
http://n2t.net/addgene:263
93;
RRID:Addgene_26393)

pKS2236 pPD49.26 Cel-nhx-2p::YFP (65) pKS2236 was a gift from
Gary Silverman (Addgene
plasmid # 37833;
http://n2t.net/addgene:378
33;
RRID:Addgene_37833)

BSP607 BSP188 Cel-eft-3p::mKO2 (64) BSP607 was a gift from
Alexander Mendenhall
(Addgene plasmid #

122252 ;
http://n2t.net/addgene: 122
252
;RRID:Addgene_122252)
782
783
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785 Table 3. C. elegans strains used and generated in this study.

Strain Genotype Marker Tissue

N2 Wild isolate

ZAM19 mazEx39[pPD04neo(Cel-myo-2p::GFP::Cel-unc-54 GFP Pharyngeal
)] muscle

ZAM26 mazEx37[pCFJ104(Cel-myo-3p::mCherry::Cel-unc- mCherry  Body muscle
54)]

ZAM34 mazEx29[pMZ0120(Cel-vha-6p::YFP::Cel-unc-54)] YFP Intestine

ZAM36 mazls31[Cel-vha-6p::YFP::Cel-unc-54] X YFP Intestine

ZAM37 mazls32[Cel-myo-3p::mCherry::Cel-unc-54] mCherry  Body muscle

ZAM39 mazls34[Cel-myo-2p::GFP::Cel-unc-54] GFP Pharyngeal

muscle

ZAM43 mazEx36[pMZ0125(Cel-rgef-1p::mKO2::Cel-unc-5 mKO2 Pan-neuronal
4)]

ZAM44 mazls31[Cel-vha-6p::YFP::Cel-unc-54 3] X; YFP Intestine
mazls34[Cel-myo-2p::GFP:: Cel-unc-54] GFP Pharyngeal
muscle
ZAM45 mazls38[Cel-rgef-1p::mKO2::Cel-unc-54] mKO2 Pan-neuronal
ZAM46 mazls31[Cel-vha-6p::YFP::Cel-unc-54] X; YFP Intestine
mazls34[Cel-myo-2p::GFP::Cel-unc-54];
mazls32[Cel-myo-3p::mCherry::Cel-unc-54] GFP zr;e;gggeal

mCherry  Body muscle

ZAM47 mazls31[Cel-vha-6p::YFP::Cel-unc-54] X; YFP Intestine
mazls34[Cel-myo-2p::GFP::Cel-unc-54;
mazls32[Cel-myo-3p::mCherry::Cel-unc-54]; GFP 2:22;2996“

mazls38[Cel-rgef-1p::mKO2::Cel-unc-54]

mCherry  Body muscle

mKO2 Pan-neurons
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787 Supplemental Figures

, Transmitted Light _

YFP fluoresence (GFP filter)

788 IR
789 Supplemental Figure 1. Images representing fluorescence screening of F3 progeny
790 during the extrachromosomal array integration process. F2 larvae with YFP* intestinal cells
791 giving rise to no fluorescent progeny (left), partial YFP* F3 population (middle), and complete
792 YFP™ expression in the intestines of all F3 progeny (right).

793

794
795 Supplemental Figure 2. Representative images of multicolored C. elegans strain

796 exhibiting fluorescence in GFP, CFP, and Texas Red filters of the ImageXpress Nano

797 high-content imager. Single worm strain exhibiting GFP* pharynx and YFP* intestine in GFP
798 channel (left), YFP* intestine and mCherry* body muscle cells in the CFP channel (middle), and
799 mCherry* body muscle cells in the Texas Red channel (right).
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802 Supplemental Figure 3. Validation of spectral unmixing matrix using single-fluorophore
803 C. elegans strains. (A) Gating strategy defined for YFP* cells using YFP* compensation beads
804 and ZAM36 strain. (B) Gating strategy defined for mCherry* cells using mCherry* compensation
805 beads and ZAM37 strain. (C) Gating strategy defined for GFP* cells using GFP* compensation
806 beads and ZAM39 strain. (D) Gating strategy defined for mKO2" cells using ZAM45 strain.
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