Development: doi:10.1242/dev.200833: Supplementary information

NVE_Geneld
NVEB37L

Fig. S1. Additional neuronal associated genes DE between the apical and oral regions.

Heatmap shows the relative expression of neuronal associated genes among oral or apical region
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MOUSE MGI |G [108078] [P97299 SFRP2  Secreted fizldelated protein 2 00197)
FELCA|Ensemol|ENSFCAGO0000025878] | M3XIM2 HMCN1  Uncharacterized prot - neuron projection (60:0043005)
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BOVIN Gene |HMCN1 [E1BE1L HMCN1  Uncharacterized protein 00197)
MOUSE|MGI|MGI 24419501 [G80TS3 AGRL3 _ Adhesion G protein-coupled receptor L3
MOUSE|MGI MGl 1850130] [Q324H0 NPFF2  Neuropeptide FF receptor ¢ )
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HUMANIHONC 11045 23575 NET1  Sodium-dependent noracrenaline transporter
4 Wormbsse WAGere 0005131030705 ACM3  Muscarinic acetyicholine receptor gar-3
nkoME\rlys:se\mess;m 08 DRO2L  Dopamine D2-like recepto 00197)
ANOCA|Ensembil sacmumowmls\ I61KP02 SITL Uncharacterized protein
BOVIN Gene |CHRNAT | [P54131 Acta7 . Nerorl scecholn ecepor st T
HUMAN [HGNC 5302  [P34969 ST 3 cnymptamine et
CAEEL | WormBase | WBGene00006765  |P43151 R T S
HUMAN [HGNC | 13800] [a96226 ACHIO  Neuronal acetyichaline receptor subunit alpha %
BOVIN [Gene |HMCN1 [E1BE1L HMCNL  Uncharacterized protein 00197)
BOVIN|Gene|85G| Q865R3 1 Basiin (Fragment) L
o161 CHRN
HUMAN[HGNC 14631 Q13555 K6 c: non-recept
mArc 136 asrota i
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WOUSE MM 36119501 aBTS: AGRL3 1 G protein-coupled rec
cmcK\[mmm\ENsﬁALGmﬂunzszsu P1019 Gores Gammor ankobiytc i Ty
RO s g0tz 057 TR Tachykininlike peptides receptor 990 00197)
HUMAN HGNC 10588 NAC2  Sodium chomel ot e 2 st
50V denel oD 0 Kecan non-recept
K o ENSGALGOOODOAMAE [ TSNS NPFEL  Neuropeptide FF receptor 1
DROME | FlyBase FBgn0004163 |P25285. SHT2A  S-hydroxytryptamine receptor 24
DROME| FiyBase | Fagn0000035| | 09478 ACHL  Acetylcholine receptor subunit alphatie 1
DANRE |ZFIN |ZDB-GENE-040801-92  |Q6DC77 MPRGB _ Membrane progestin receptor gamma-8
HUMAN [HGNC| 11018 Q8598 VIAAT  Vesicularinibitory amino acid transporter neuron projection (60:0043005)
DROME|FiyBase FBgn0038880) | Q8IN3S SIFAR  Neuropeptide SiFamide receptor 0197)
HUMAN [HGNC 15781 [adsaws CREM7  CHRNAT-FAM7A fusion protein
MOUSE|MGI | MGI| 1860130] [Q924H0 NPFF2_ Neuropeptide FF receptor 2
[DANRE|ZFIN [2DB-GENE-070705-309] | ADAORAIVAS CC14A  Dual specificty protein phosphatase COC14AB - neuron projection (60:0043005)
HUMAN[HGNC 52991 Q13639 SHTGR  Sehydroxytryptamine receptor 4
ANOCA|Ensembl|ENSACAGO0000014117] 61KP12 T4 Uncharacterized potein
MOUSEI MGV 267738 2076 HMCN2  Hemicentin-2 00197)
FELCA|Gene 0PN |05) OPNa  Melanopsin
MOuSEINGIMGI e 2280 PE2R4 Prostaglandin E2 receptor EP4 subtype
Hi) nRL 00197)
HUMAN[HGNC5299] Q13639 SHT4R  S-hydroxytryptamine receptor 4
™ NPYIR pept &
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(CANLF|Ensemb [ENSCAFGO0000013828 [P11617 R Adenosine receptor A2a 0197)
RATIRGD| 1308804 |Q5KIUS PeRC2 por (pcoo197)
FELCA|Gene| OPN] [Q5YKK1O OPN5_ Melanopsin 00197)
T o WsCene001 G101 037 ADRL  Progestin and adipo receptorfke protein 1
DROME|FlyBase|Fagn0038980] |9 OCTB1  Octopamine receptor beta )
T™™PL i fon channel neuron projection (60:0043005)
MOUSE | MGI|MG1 8320321 [P97401 FRITZ Secreted frizlecelated protein 3 00197)
MOUSE|MGIIMGI 994561001727 MSHR  Melanocyte-stmulating hormone receptor )
HUMAN [HGNC| 10585  [P35498 NACL  Sodium channel protein type 1 subunit aoha
MOUSE|MGI|MGI| 26646681 |Q7TNGS. PKIL2  Polyeysti kidney disease protein 1-like 2 fon channel neron projection (60:0043005)
ANOCArsemb ENSACACOOUIROS6S0 0169 G Ui oin i
BOVIN Ensembl[ENSBTAGO0000003445 |E1 EPHBA  EPH recey - neuron projection (60:0043005)
BOVIN Gene HMCN1 [E18E11 T s roten )
BOVIN Gene HMCN1| [E18E11 HMCN1  Uncharacterized protein ¢ )
HUMAN [HGNC 11119 Q99835 MO Smoothened homolog
DROME|FiyBase |FBgn0086906 | Q917U4 TN Titn 00197)
MOUSEIWGIIMGISTLTS| 20557 TAP2 M\cmtubu\raxmcmzd st proten2 - neuron projection (60:0043005)
MOUSE|MGI |Gl 11966271 a9 SHTER  S-hydroxytryptamine receptor 6
AN e ENSOAR ORI IS Chin | Catmseving ecepor 00197)
CHICK|Gene| FSHR [P79763 FSHR Follce-stimulating hormone receptor 00197)
HUMAN |HGNC| 21293] [Q8NDAZ HMCN2  Hemicentin-2 00197)
CHICK|Ensemol|ENSGALG0000000211] (093393 €06 Calciumvactivated potassium chamnel beta subunit
CAEEL |WormBase|T2308. 1b] |ADADK3AWNG MOMS  Protein mom-5
DROME | FlyBase |FBgn0038880) | Q8IN3S SIFAR Neuropeptide SiFamide receptor 0197)
DANRE[ 2N |203-GENE 99071613 aoWTRs TENM  Teneurin3 - neuron projection (60:0043005)
CHICK| Gene| CHRNAL0] a9 ACHIO Neuronal acetyicholine receptor subunit alpha-10
DANRE ZFIN [208-GENE umzu 11IF10681 NPYIR  Neuropeptide Y receptor ¢ )
HUMAN HGNC11045) |0 5C643  Sodiumdependent dopamine transporter
RATIRGD|1564772] mmqs HMCNL  Hemicentin 1 - neuron projection (60:0043005)
RATIRGDIG21570] |Q9EP86 NPFFL Neuropepide FF receptor 1 0
DROME|FlyBase| Fagn0004s42| [P25931 RYAR  RYamide receptor )
DROME|FiyBase |FBgn0004841 |P30374. TLRL  Tachykinin-lke peptides receptor 86C 00197)
HUMAN[HGNC 14079 |Q5UGM1 ACHAS  Neuronal acetyicholine receptor subunt alpha-3
RATIRGD|1564772] [FIMAQ3. HMCN  Hemicentin 1 - neuron projection (60:0043005)
MOUSE|MGI|MGI 96285 Q60857 SC6A4 Sodium-dependent serotorin transporter
DANRE |ZFIN [2D-GENE-991117-1 083430 GLRAL _ Giycine receptor subunit alphaZt
HUMAN [HGNC 39671 P07949 RET  Proto-oncogene tyrosine-protein kinase receptor Ret - neuron projection (60:0043005)
HC s i
OROME| el apr03asT [7ND TOU7  Tolkike receptor 7
CHICK|Gene  MCIR| [Ps: ISHR Melanocyte:stimulating hormone receptor ¢ )
TR asearr [iwics HMCNI Hemicentin 1 - neuron projection (60:0043005)
House IMGI V1198328 [P30875 SSK2 Somatostatinreceptor type 2 o
mbi [ENSDARGOO0000136459) [FIR458 CASR  Calcium-sensing eceptor 00197)
m\mm;samu [F1maq3 HMCNL  Hemicentin - neuron projection (60:0043005)
ANRE |Ensembi | ENSDARGO0000013643] |F1R4B CASR  Calcium-sensing receptor
CHICK] Ensembl [ENSGALG00000002118| 093393 €06 Calcium-actiated potassium chamnel beta subunit
DROME| FiyBase| Fagn0004s22] [P30375 TR2 Tachykinin-ike peptides receptor 990 00197)
MOUSE|MGI|MGI 30412031 [G80T32 AGRO1 Adheson G otencoupled receptor 01
MOUSE|MGI|MGI 957491 [Q91XPS GLRA3  Giycinereceptor subunit alpha-3
RAT|RGDI628837] P60711 ACTE Actin,cytoplasmic 1
CHICK|Ensembl[ENSGALG00000006130] 093388 NPC2  Stathmin3 - neuron projection (G0:0043005)
RATIRGD| 1564772 | FIM4Q3. HMCNL Hemicentin 1 - neuron projection (60:0043005)
MOUSEIMGIVG 3571 (091165 GLRA3  Giycine receptor subunit alpha-3
RAT|RGD)| 1305841 |04 GP15e ble G-protein coupled receptor 158 )
Moussweumsusum mssss NCAMI  Neuralcell adhesion molecule 1 - neuron projection (60:0043005)
MOUSE | MGI |G 1347520 Q97139 RORL - neuron projection (60:0043005)
MoUSEIGI MG 55401 (060512 AMAR  Adenosine receptor A2a )
HUMAN HGNCI30391 0604t DSCAM _ Down syndrome cell adhesion molecule o
DROME|Fiybase | Faummxu\ JasiNe SIFAR  Neuropeptide SiFamide receptor 00197)
RATIRGDI2353] P09660 ACHE Acetyicholine receptor subunit epsion
MOUSE|MGI|MGI| 13470951 [Q920M6 097 CD97 anti )
HUMAN [HGNC| 11333 [P31391 R4 Somatostati receptor type 4
MAN |HGNC 189921 | Q812F6 AGRGA _ Adnesion G-protein coupled receptor G 00197)
RATIRGD| 619891 |Q8VHD7 GPRE3 G protein-coupled receptor 83 00197)
i TReM3 fon channel neuron projection (60:0043005)
HUMAN [HGNC| 104501014718 PSX Visual pigment-fike receptor peropsin
RATIRGD| 15647721 [F1M4Q3 HMCN  Hemicentin 1 neuron projection (60:0043005)
DANRE |ZFIN | 208-GENE-050913-90] | AOT2N3 APIB Apelin ece 00197)
MOUSE|MGI|MGi 13338771 088495 MTRIL [ etaim-siedresepor 00197)
DRNRE[N207-ENE 0004275 75 ROR2  Receptor tyrosine kinase-like orphan receptor 2 - neuron projection (60:0043005)
HUMAN HGNCI21293 |08 HMCN2  Hemicentin-
b ohc 460 00222 GRMS  Metabotropic glutamate receptor & 00197)
MOUSE |MGI MG 104295 | Q60898 SUPL e lke-adapter - neuron projection (G0:0043005)
MOUSE | MGI MG 99779 |Pags82 HA7  Neuronal acetyicholine receptor subunit alpha-7
RATIRGD| 15647721 |F1M4Q3 HMCN1  Hemicentin 1 - neuron projection (G0:0043005)
e €05 Calcium-actiated potassium chamnel beta subunit
HUMAN |HGNC 4039 |05 2010 Frizied-10 00197)
DANRE ZFIN 208-GENE-( ummzsz| 1ASWWA INRFS €3 ubiquitn-protein igase a3 00197)
RATIRGDI 15647721 |F1 HMCN1  Hemicentin 1 - neuron projection (60:0043005)
T Inapl 564771 [Fiwads HMCN1  Hemicentin 1 5 neuron projection (60:0043005)

of Nematostella larvae. The gene id and additional details are shown on the right.
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Fig.S2. (A) Sequence-similarity-based clustering of all Nematostella apical enriched GPCRs.
Forty-six Nematostella GPCRs clustered with a large group of Rhodopsin and four clustered
with Secretin. (B) Cluster map of the Rhodopsin cluster presented in A.
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Fig. S3. Maximum likelihood phylogenetic tree of PRD class homeobox of selected animals.
The homeobox sequences of a representative selection of Cnidarians and bilaterian lineages
(Supplementary Table 1) were aligned with MUSCLE algorithm [77] in the SeaView program
[78]. The SMS: Smart Model Selection in PhyML [79] was used to determine the best-fitting
model for the Phylogenic reconstruction VT model (+G+F). The maximum-likelihood (ML)
phylogenetic trees were constructed using PhyML v3.0 with 100 bootstrap [76]. Only bootstrap
values of at least 20 at nodes are shown. The MSX family of ANTP class homeobox was used as

an outgroup.
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g
X - *
B ISX-l_wt-mCherry  ISX-|_mis-mCherry

ISX-I_wt-mCherry + AIXMO + AIxMO

Fig. S4. RNAi and morpholino efficiency. (A) Early expression of ISX-like in Nematostella
embryos. Inset on the 30 hpf gastrula image shows the aboral view. (B) Translation of the mCherry
mRNA carrying the wild type recognition site of the ISX-like MO fused to it is efficiently
suppressed by co-injecting ISX-like MO. In contrast, mCherry mRNA carrying the recognition site
of the ISX-like MO with five introduced mismatches is efficiently translated in the presence of ISX-

like MO. Lateral and aboral views, on lateral views, asterisk denotes the oral end. Scale bars 50 um.
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Fig. SS. Effect of the morpholino-mediated knockdown of ISX-like phenocopies ISX-like RNAI.
(A) Morpholino knockdown of ISX-like leads to a loss of the apical tuft (anti-acetylated tubulin
staining, top row) and a mild reduction in the metamorphosis rate. (B) In ISX-like morphants,
Six3/6 expression expands into the apical domain, however, FGFal and ISX-like are not strongly
affected. (C) In ISX-like morphants, the expression of the ring genes extends into the pot domain, but
the expression of the aborally enriched PRGamide (NVE226), and RPamide III (NVE3775) does not
appear to be strongly affected. Lateral and aboral views, on lateral views, asterisk denotes the oral

end. Scale bars on (A) 100 pm, on (B) and (C) 50 um.
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Fig. S6. Variability of the effect of the U0126 treatment on NVE14902 expression and the
effect of U0126 and SU5402 on FGFa2 expression. Scale bar 50 um.

Table S1. Data relevant to figures 2, 3, 4, S1, S2 and S3.

Click here to download Table S1
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http://www.biologists.com/DEV_Movies/DEV200833/TableS1.xlsx
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Movie 1. 3D view of fluorescence in situ hybridisation for gland/secretory cells type 1, related to

Figure 5SB&C. gland/secretory cells type 1 marker NVE22589 (yellow) and DAPI in cyan.

Movie 2. 3D view of fluorescence in situ hybridisation for gland/secretory cells type 3, related to

Figure 5F. Gland/secretory cells type 3 marker NVE23674 (yellow) and DAPI in cyan.
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http://movie.biologists.com/video/10.1242/dev.200833/video-1
http://movie.biologists.com/video/10.1242/dev.200833/video-2
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Movie 3. 3D view of fluorescence in situ hybridisation for larval-specific neuron gene, related to

Figure 6A. NVES8226 mRNA probe (yellow) and DAPI in Blue.

Movie 4. 3D view of fluorescence in situ hybridisation for larval-specific neuron gene, related to
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Figure 6E. NVE14902 mRNA probe (yellow) and DAPI in Blue.


http://movie.biologists.com/video/10.1242/dev.200833/video-3
http://movie.biologists.com/video/10.1242/dev.200833/video-4
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Movie 5. 3D view of Double fluorescence in situ hybridisation for spot probe NVE14554 (green) and
rind NVE8226 (red) mRNA probes, related to Figure 6L. DAPI in Blue.
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Movie 6. 3D view of Double fluorescence in situ hybridisation for spot probe NVE14554 (green) and
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rind NVE14902 (red) mRNA probes, related to Figure 6M. DAPI in Blue.
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	Blank Page
	Blank Page
	Blank Page



