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Figure S1. Ubiquitous tbx16 expression causes organism-wide defects.

At 36 hpf, bright field images show that control siblings (A) are longer than embryos with the
HS:tbx16 transgene (B) after heat shock. In situ hybridization with cb1045, a probe that
normally marks the somite boundaries in control siblings (C), shows severe disruptions in
somite formation in HS:tbx16 embryo (D). The left-most somite shown in C is the 14t somite
and the left-most somite shown in D is the 13t somite. All embryos were heat shocked at the

12 ss.
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Figure S2. Ectopic Tbx16 is ubiquitous, labile and peaks at 4 hours post-heat shock.

In control (A-C) and HS:tbx16 (D-F) embryos, immunofluorescence shows that Tbx16 protein
levels have increased by 2 hours post-heat shock (A, D) with a peak at 4 hours post-heat shock
(B, E), and that levels of Tbx16 have largely returned to normal by 6 hours post-heat shock (C,
F). Inset in D shows ectopic Tbx16 in the notochord and neural tube (marked by arrowheads)
when compared to the control inset in A (both dorsal views of the tailbud); arrows in E, F

highlight the telencephalon, which retains ectopic Thx16.
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Figure S3. Gene expression after heat shock activation of HS:tbx16.

Whole mount in situ hybridization data used for the summary of changes to genes after the
expression of ectopic thx16 (shown in Figure 2A). Because of the large number of embryos
screened for this analysis, transgenic embryos were not separated from their nontransgenic
siblings prior to in situ hybridization. A minimum of 30 embryos was used for each condition. In
all cases except where noted as Not Diff. (not different), approximately 50% of the embryos
matched previously published wild-type expression patterns and 50% showed the altered

pattern. See Table S1 for quantification of the results.
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Figure S4. The timing of heat shock does not determine the timing of the cell exit driven by
HS:tbx16.

Quantification of the most posterior somite in a 36 hpf embryo occupied by a fluorescently
labeled cell with fiber-like morphology when embryos were heat shocked at the 2 ss and the 10
ss. Somitic distribution of HS:tbx16 expressing cells were significantly different from controls at

each time point (Mann Whitney U, P < 0.05).
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Tilapia

Zebrafish e TCCTTENA[CAGINT CLUW ¥ VAGACATGTTiNHeiCTGCTGCTCCT CnnseugeiCCGEeJGA-CTC
Fugu ETCTGTENA[CGGENT CLUWWVNGAGCCGGTinsfediyC

Medaka [ TCTCTENA[CAGINT ALSWCVNGATGCATTINHMITAGTCCCCC - - - iuiNsefei TGGEJGA - CGG
Stickleback [ TCTCCPNA[ICAGINT ALYUWCVNGATGCAATINHMYTCGTCCCC - - - - iuiNslefe TGGEJGA - CGG
Tetraodon [ElCGTCTHG[EAGCHNT CLYW- . ¥NGA CGC GG ChdefshiyC

Platyfish ©€TCTCTYA[CICAGIHTALYWVVAGGTGCATTINMSNCCTTCCCCC - - - plNeydeIT GG[EJGA - CGG

Cave fish
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Tcf

Tilapia 60 TA]

Zebrafish 60 TApN---[6AAGGCTCpNeCigNACPSC T (isiidey WyC TGCCATC - - AAMFWATCAGATCACGA
Fugu 50 TCpy- - -[ACAGCGCENECEFAAGUNG - ey UBRT GCAGMTCT - CCT([eF:$NTCACAGCT - - -
Medaka 57 TApN---[GAAGACTCpNeTiWNAGINCT Qe Wi TT - AGMACC -C - T[HFWANTCACAGAGGGC
Stickleback 56 TAp---[HAAGGCTCNeTpAAGINC T (ilibidey ST CCGGMACC-C - T[HFWATCACAGCGGGG
Tetraodon 50 TChy---MACGCCGCNeCpFAAGING - JiNNey- ST CCGGETCT - CCTHF¥ATCACGGCG- - -
Platyfish 57 TGp- - -[AGGGCT CpyelTpWAA G§C T (i e¥r-WpT CCAGMACC - CCTHFWNTCACAGCGGGA

Cave fish
Spotted gar
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Electric_ Fish
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TGUWTGTOAAGGC T TiNe/CiwAA GUNC T (i e SR TCC - C[8GTC - - CTHFVATCACATTATGA
TAY- - -AAGACGCNe/CUWAA GINT C Qe ST - - GTSMAAT - CGTHFWATCAGGAATGGG
--py- - -SCAGGTCT e TiWAT TINCT Qe ¥ ST TAACMCCCCCCClofay¥N- - AAAAAAAARA
TAp- - -AAGGCTCpge/CuAA GUNC T Qe ST CGACEBATC - - CTHFWATCCTGTCACGA

---AAGCCTCpNe/TIWAA GUNCT Cuniney SN T CCAGEACT -C - THF$ATCACAGTGGGA
TApY- - -AAGGCTCyelCEg A GICT Qe ST CCCCCCAGCCTHFWNTCCCAGCGGGG

Tilapia 115 CTCCAARCCATCATTGTGC[HNSTIIIYN A ----- - - ceRTeCCC- - - - - COCCCmm e m -
Zebrafish 115 CATTGAMTCATCAGCGTGT[HN G- -creecaldreeee----- GTCC-------
Fugu 101 CTCCTG®---------- A T[N e¢--creeeallacere----- CCGC-------
Medaka 111 CACTGGETCATCACCGTGT[SN rT--ereecallrecee----- CCCA-------
Stickleback 111 CTCTGAMTCATCATTGTGGCSINS c--creecallrecer----- CCET-------
Tetraodon 101 CTCCGQ®---------- feficac G--CTGGGARCAGCG----- CTGC-------
Platyfish 113 CCCTGAMBTCATCATTGTGT[+4:\s C--CTGGGAK\TGGCT - - -~ - CTCC-=-=-=-=-=--
Cave_fish 117 CATTGABTCATCACTGGGC[+F\s G--GTGCGAKNTGGGG- - -~ - GCCC-=-=-=-=-=--
Spotted gar 111 GACGGT@CTCTCACTGTGT[HN GAATGGAGAICAGTCATGGGCCAAG------
Coelacanth 105 CTTTGT[®----------- CaCH ca-ereaaallcerre----- CCCCAGATGGA
Electric Fish 115 CATTGAMTCATCACTGGGC[SNS c¢--ereceallreeee----- GCCC--=--=---
Cod 110 CTCCAGETCATCACTGGGC[SINS G--ceceeAlleceeC--- - - CCEG-------

TATA

Tilapia 157 ----TGGECCCAMUCAMTTCTGGGCTACCOpx AGTCATG[ETs
Zebrafish 161 ----AAGEMCCCGHMUCAMTCCCCGAACCCAQ)N ATGTGG[EAH
Fugu 137 ----TGGECCCGHMUCAMTCCCCTGCTCCC Ty GTCATG[ET
Medaka 157 ----TGGECCGCMHMEAAMTCAAAGGTTCCCClY GTCGTC[eT
Stickleback 157 ----TGAECCAAMECAMTCCAAGGCGCTCOps GTCATG[YTS
Tetraodon 137 ----TGGECCCGHECAMTCCTCTGCTGCC Ty GTCTGG[CS
Platyfish 159 ----TGGETCCAMETAMCAAAGGGTCCCCOyy GTCATG[ET S
Cave fish 163 ----AAGECCCGHSYCAMTCACCGAGTCCCOyy AAH CTGGCG[EGH
Spotted gar 165 ----AGGECACAMYCAMTCAGTTGCT - CTOpx ATGGAA[EAM
Coelacanth 148 CTGGAAGECCCTHET - dTTGTCAGGTCTA TN AGAGGA[ETH
Electric_Fish 161 ----AAGECCCGMHMYCAMCCTCTGGGTCCCOTEYNAGGTGCT GG
Cod 156 ----AGGMCCCG[H8CA[MTGCCGGCCTCCCOpy AAH GTCCGG[gAS

Figure S5. A conserved region in the tbx16 promoter contains Tcf sites.

A sequence alignment of the tbx16 promoter from multiple fish species shows a conserved
region of approximately 150 bp. Black highlighted bases are completely conserved, and grey
highlighted bases are mostly conserved. Two Tcf consensus elements are boxed in red, and a
predicted TATA sequence is boxed in green. Below the Tcf sites are dots indicating the bases

mutated in zebrafish thx16 to make tbx16-1.2ATCF.
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Figure S6. Wnt signaling regulates nt/ independently of tbx16.
Expression of ntl is expanded in HS:caB-catenin when compared to control embryos (A, B; 17
control and 15 transgenic); with tbx16 MO, ntl is similarly expanded in HS:caB-catenin when

compared to control embryos (C, D; 17 control and 26 transgenic).
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Figure S7. Transplanted HS:caB-catenin cells activate tbx16 cell-autonomously.

(A, C) Transplanted cells in the progenitor population are identified in blue. Cell-autonomous
expression of tbx16 is not apparent in control cells (B) but is apparent in cells with HS:cap-
catenin (D). (E) Quantification of all transplanted cells within the tailbud from the same
experiment as shown in A-D. At both 6 and 8 hrs post-heat shock, cells expressing caB-catenin
were less likely to express ntl and more likely to express tbx16 than control transplanted cells.
At 6 hours post-heat shock, 151 cells were analyzed from 16 embryos (control) and 190 cells
were scored from 19 embryos (HS:caB-catenin); the distribution of control cells was different
from HS:caB-catenin cells (chi-square; P=0.052). At 8 hours post-heat shock, 131 cells were
analyzed from 15 embryos (control) and 99 cells were scored from 14 embryos (HS:cap-
catenin); the distribution of control cells was significantly different from HS:caB-catenin cells

(chi-square; P<0.01).
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Figure S8. sox2 and ntl increase when Thx16 and Msgn1 are depleted.

Whole mount in situ hybridization shows a decrease in pcdh8 expression in embryos (A, B; 13
controls and 12 morphants) injected with tbx16 MO;msgn1 MO (B). sox2 expression (C, D; 11
controls and 13 morphants) and nt/ expression (E, F; 16 controls and 10 morphants) increase in

embryos injected with tbx16 MO;msgn1 MO (D, F).
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Table S1: Summary of the number of embryos analyzed

# of control embryos | # of transgenic embryos

Transgene Transcript analyzed 2hr 4 hr 6 hr 2hr 4 hr 6 hr
HS:tbx16 sox2 17 18 15 19 19 21
ntl 22 18 20 18 22 21
bra 17 19 25 13 14 23
ND ND
msgnl (37) 16 22 (37) 16 19
ND ND
tbxe6l (36) 23 20 (36) 16 17
pcdh8 18 18 17 22 22 23
her1 19 24 20 17 16 19
tbx6 21 20 22 19 19 18
mespba 21 25 20 19 17 16
tbx16-UTR 13 18 18 10 15 16
wnt3a 20 22
Tbx16 protein 3 4 5 5 3 3
(Immuno Fluor)
HS:tbx16-EnR tbxel 22 12
pcdh8 22 16
herl 23 17
sox2 28 13
ntl 30 16
wnt3a 23 13
HS:caB-catenin | tbx16/ntl
. 4 6
(Fluor In Situ)
tbx16-1.2 11 10
tbx16-1.2ATCF 7 22
HS:tbx16 cb1045 15 6

(33 hr pHS)




