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Neuron type Genetic Marker expression in the indicated number of neurons

Marker examined  background @ None O One 0O Both n
srt-28p::GFP AWCON Wild type 114
(GPCR) sox-2(ky707) 102
lim-4(ky403) 118
AWB Wild type 114
sox-2(ky707) I 102
lim-4(ky403) 118
odr-1p::TagRFP AWC Wild type 52
(guanylyl cyclase) sox-2(ky707) 50
lim-4(ky403) [T 127
AWB Wild type [T 52
sox-2(ky707) 50
lim-4(ky403) I 127
sru-38p::GFP AWB Wild type I 51
(GPCR) sox-2(ky707) 55
lim-4(ky403) 53
odr-7p::GFP AWA Wild type I 107
(nuclear receptor) sox-2(ky707) 123
gcy-7p::GFP ASEL Wild type 50
(guanylyl cyclase) sox-2(ky707) 57
gcy-5p::GFP ASER Wild type 53
(guanylyl cyclase) sox-2(ky707) 52
srh-220p::GFP ADL Wild type I 53
(GPCR) sox-2(ky707) 52
gcy-8p::GFP AFD Wild type 62
(guanylyl cyclase) sox-2(ky707) 62
sra-6p::GFP ASH Wild type I 50
(GPCR) sox-2(ky707) [ 50
ASI Wild type I 50
sox-2(ky707) I 50
PVQ Wild type 54
sox-2(ky707) 56
gcy-33p::GFP BAG Wild type I 52
(guanylyl cyclase) sox-2(ky707) I 55
srg-2p::GFP ASK Wild type 51
(GPCR) sox-2(ky707) 51
srv-33p::RFP ASG Wild type 56
(GPCR) sox-2(ky707) 58
gpa-9p::GFP ASJ Wild type 62
(Go. protein) sox-2(ky707) 70
ttx-3p::GFP AlY Wild type 54
(homeodomain protein) sox-2(ky707) 52
flp-10p::GFP AIM Wild type I 110
(neuropeptide) sox-2(ky707) I 112
srh-142p::GFP ADF Wild type I 54
(GPCR) sox-2(ky707) I 53
flp-7p::GFP SAAV Wild type [T 52
(neuropeptide) sox-2(ky707) 63
ser-2p3::GFP OoLL Wild type 116
(neuropeptide) sox-2(ky707) 117
flp-3p::GFP* L1 Wild type 104
(neuropeptide) sox-2(ky707) ; T T T 121
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Figure EV1. Expression of additional AWC and AWB markers as well as other neuronal markers in sox-2(ky707) mutants.
Animals were scored as adults. n, total number of animals scored. *flp-3p:GFP is expressed in 3 pairs of IL1 cells in both wild-type and sox-2(ky707) mutants.
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sox-2(ky707)
G->E
*
SOX-2 C. elegans DRV KRPMNAFMVWSRGQRKKMAL ENPKMHNSEI SKRL GT EWKMLSEQEKRPFI
Sox2 human DRV KRPMNA FMVWSRGQRRKMAQENPKMHNSEI SKRL GAEWKL LSET EKRP FI
Sox2 mouse DRVKRPMNAFMVWSRGQRRKMAQENPKMHNSEI SKRL GAEWKLLSETEKRPFI
Sry mouse GHVKRPMNAFMVWSRGE RHKL AQQNPSMQNT EI SKQL GCRWKSLTEAEKRPFF
Sox1 mouse DRVKRPMNAFMVWSRGQRRKMAQENPKMHNSEI SKRL GAEWKVMSEAEKRPFI
Sox3 mouse DRVKRPMNAFMVWSRGQRRKMAL ENPKMHNSEI SKRL GADWKL LTDAEKRPFI
Sox14 mouse DHI KRPMNAFMVWSRGQRRKMAQENPKMHNSEI SKRL GAEWKLLSEAEKRPYI
Sox21 mouse DHVKRPMNAFMVWSRAQRRKMAQENPKMHNSEI SKRL GAEWKLLTESEKRPFI
Sox4 mouse GHI KRPMNAFMVWSQI ERRKI MEQSPDMHNAEI SKRL GKRWKL LKDSDKI PFI
Sox11 mouse GHI KRPMNAFMVWSKI ERRKI MEQSPDMHNAEI SKRL GKRWKMLKDSEKI| PFI
Sox12 mouse GHI KRPMNAFMVWSQHE RRKI MDQWPDMHNAEI SKRL GRRWQLLQDSEKI PFV
Sox5 mouse PHI KRPMNAFMVWAKDE RRKI LQAF PDMHNSNI SKI L GSRWKAMTNL EKQPYY
Sox6 mouse PHI KRPMNAFMVWAKDE RRKI LQAF PDMHNSNI SKI L GSRWKS MSNQEKQPYY
Sox13 mouse SHI KRPMNAFMVWAKDERRKI LQAF PDMHNS SI SKI L GSRWKSMTNQEKQPYY
Sox8 mouse PHVKRPMNAFMVWAQAARRKL ADQYPHLHNAEL SKTL GKLWRLLSESEKRPFV
Sox9 mouse PHVKRPMNAFMVWAQAARRKL ADQYPHLHNAEL SKTL GKLWRLLNESEKRPFV
Sox10 mouse PHV KRPMNA FMVWAQAARRKL ADQY PHLHNAEL SKTL GKLWRL LNESDKRPF|
Sox7 mouse SRI RRPMNA FMVWAK DE RKRL AVQNPDLHNAEL SKML GKSWKALTLSQKRP YV
Sox17 mouse SRI RRPMNA FMVWAK DE RKRL AQQNPDLHNAEL SKML GKSWKALTLAEKRPFV
Sox18 mouse LRI RRPMNAFMVWAKDE RKRL AQQNPDLHNAVL SKMLGKAWKELNTAEKRPFV
Sox15 mouse EKVKRPMNAFMVWSS VQRRQMAQQNPKMHNSEI SKRL GAQWKL LGDEEKRPFV
Sox30 mouse GHVKRPMNAFMVWARI HRPAL AKANPAANNAEI SVQL GLEWNKLSEEQKKPYY
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Figure EV2. Sequence alignment of the HMG domain of Caenorhabditis elegans SOX-2 with HMG domains of human and mouse Sox proteins.

Identical amino acids among C. elegans SOX-2, human Sox2, and mouse Sox2 proteins are highlighted in yellow.
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A Cell body

‘AWB

cell body
wild type

Oval shape Round shape n

Wild-type AWC 100% 0% 57
Wild-type AWB 0% 100% 78
sox-2(ky707) ectopic AWC®N 0% 100% 58

B Cilia morphology

ol ~vc v awe i g i
cilia Gl cilia cilia cilia
Wild type Wild type sox-2(ky707) sox-2(ky707) sox-2(ky707) n
Wild-type AWC 100% 0% 0% 0% 0% 53
Wild-type AWB 0% 100% 0% 0% 0% 50
sox-2(ky707) ectopic AWC®N 0% 17% 14% 38% 31% 58

C Axon morphology

i Wild-type AWC i Wild-type AWB iii  ky707 ectopic AWC
S-shaped U-shaped Other n
Wild-type AWC 100% 0% 0% 57
Wild-type AWB 0% 100% 0% 78
sox-2(ky707) ectopic AWC" 0% 55% 45% 58

Figure EV3. Ectopic AWC®" cells adopt native AWC-like axon morphology in sox-2(ky707) mutants.

A Wild-type animals have oval-shaped AWC cell bodies (Ai) and small, round AWB cell bodies (Aii). Ectopic AWC®" cell bodies are small and round in sox-2(ky707)
mutants, similar to native AWB neurons. Scale bar, 5 pm.

B Wild-type AWC cilia have thick, butterfly-shaped morphology (Bi), while AWB cilia are thinner and resemble a tuning fork (Bii). Ectopic AWCC™ cilia in sox-2(ky707)

mutants have either thickened cilia (Biii), prongs that are spread wide apart (Biv), or cilial prongs that appear to cross over each other (Bv). Scale bar, 5 pm.
AWC axons are S-shaped (Bi), while AWB axons are U-shaped (Bii) in wild-type animals. Ectopic AWC®N cells in sox-2(ky707) mutants display native AWC-like axons,
which extend beyond the typical AWB U shape but do not continue to form the complete S-shaped morphology of wild-type AWC axons (Biii). To ensure accuracy,

axon and cilia morphology of ectopic AWC®™ was analyzed in the nsy-5(ky634If); sox-2(ky707) mutants that lost native AWC®™ and had a single ectopic AWC®N
neuron.

C

Data information: Anterior is left and ventral is down.
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Neuron type Genetic Marker expression in the indicated number of neurons

Marker examined background B None O One O Both n
odr-1p::GFP AWC Wild type | ] 66
(guanylyl cyclase) sox-2(ot640) F 103
ceh-36(ky640) I 107
AWB Wild type 66
sox-2(o0t640) — 103
ceh-36(ky640) I 107
odr-3p::2xnIsGFP AWC Wild type [T 50
(Go. protein) s0x-2(0t640) | I 50
ceh-36(ky640) I 50
AWB Wild type 50
sox-2(ot640) I I 50
ceh-36(ky640) 50
eat-4p::GFP AWC Wild type 50
(glutamate transporter) sox-2(ot640) I 58
sru-38p::GFP AWB Wild type [ 109
(GPCR) sox-2(ot640) I I 95
ift-20p::2xnisTagRFP  AWC Wild type 49
(intraflagellar transport sox-2(ot640) 52

protein)

AWB Wild type [T 49
sox-2(ot640) 52
rab-3p::2xnisTagRFP  AWC Wild type 40
(Ras GTPase) sox-2(ot640) 61
AWB Wild type 40
sox-2(ot640) [1 61
srb-6p::GFP ADF Wild type 32
(GPCR) sox-2(ot640) 27
flp-7p::GFP SAAV Wild type T 56
(neuropeptide) sox-2(ot640) I 51
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Figure EV4. Expression of AWC, AWB, pan-neuronal, ADF, and SAAV markers in sox-2(0t640) and ceh-36(ky640If) mutants.
Animals were scored in the first larval stage. n, total number of animals scored.
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EXPreSSion in Figure EV5. odr-1 promoter GFP reporter
odr-1 promoter AWC AWB Ic\(‘)’:;(s:t;:;;s and their expression levels in AWB and

Increased number of (+) indicates higher intensity of
GFP expression; (—) indicates lack of expression.
Consensus binding sites of CEH-36, SOX-2, and LIM-4
are boxed. Green, CEH-36 site; blue, SOX-2 site; red,

—393 - +H+++ ++++ LIM-4 site. Lighter shades of green, blue, and red as
well as X represent mutated sites. Scale bar, 10 um.
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