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Supplementary Figures:

	

Supplementary Figure 1: Phylogenetic analysis of pou proteins, expression of pou3 on 
whole animals, expression levels of integrin-alpha6, vasa, pou3, piwi1 and piw2 in IA6+ 
cells, images of IA6+ and IA6- cells.  A: Maximum likelihood phylogenetic analysis of POU 
family members. Phylogenetic tree was constructed with RAxML using a maximum likelihood 
method, the JTT substitution matrix, and empirical frequencies. Botryllid POU proteins identified in 
this study are marked by asterisks.  Families of POU proteins are labeled and indicated by vertical 
lines. Nodes are labeled with bootstrap values in units of percentage. The scale bar for branch 
lengths indicates the mean number of inferred substitutions per site. B: FISH for pou3 (green) on 
whole colonies. Pou3 is expressed in germ cells associated with the secondary bud (arrows). 
Images are representatives of 4 independent experiments. Scale bar: 20µm. C: Brightfield images 
of FACS-sorted IA6+ and IA6- cells. Images are representatives of 4 independent experiments. 
Scale bar 10µm. D: quantitative-real-time-PCR analysis of gene expression in FACS-sorted IA6+ 
cells. Data from 4 independent experiments are shown as normalized to IA6- cells. Box plot shows 
interquartile range (the distance between the upper and lower quartiles) and whiskers indicate the 
minimum and maximum of the data. Source data are provided as a Source Data file. 

 

  



	
	
Supplementary Figure 2: Expression pattern of pou3 and histone 3 during stage 4 of WBR, 
and numbers of ia6/h3 and pou3/h3 positive cells during stages 0 to 3. A) FISH showing 
expression of pou3 (green) and histone 3 (h3, red) during stage 4of WBR. DNA was stained with 
Hoechst (blue). Images are representatives of 4 independent experiments Scale bars 20µm. 
Negative control shows signal with sense probe. B) Single positive (pou3, ia6 or h3) and double 
positive (pou3/h3 or ia6/h3) cells were counted using the cell counter feature in FIJI, and for each 
stage, images from 4 independent samples were counted. Graphs show percentages of positive 
cells among all Hoechst-positive nuclei per time point. Box plot shows interquartile range (the 
distance between the upper and lower quartiles) and whiskers indicate the minimum and 
maximum of the data. Source data are provided as a Source Data file. 
 
	
	



	
	
Supplementary Figure 3: Removal of pou3/ia6/h3 positive cells after Mitomycin C treatment, 
Edu staining negative and positive controls, and pou3 expression in Edu-labeled cells after 
transplantation of Edu+ IA6+ cells.  A: FISH for ia6 and histone 3 24h after treatment with 
Mitomycin C. FISH for histone 3 and pou3 5 days after treatment with Mitomycin C. Images are 
representatives of 4 independent experiments. Scale bar 20µm. B: Overlay of nuclear staining 
(Hoechst, blue) and Edu (green). In vessel sections from stage 3 samples not injected with EdU, 
no green EdU signal is detected. In stage 3 samples that have been injected with EdU at stage 0, 
EdU-positive cells are present in the blood as well as in regenerating double vesicles (white 
arrows). Images on the right show brightfield. Double vesicles are clearly visible (white arrows). 
Images are representatives of 4 independent experiments. Scale bars 20µm. C: MMC treated 
sample injected with Edu-labeled IA6+ cells. The sample was fixed at stage 3 (white arrow and red 
outline indicate double vesicle) and FISH for ia6 was combined with Edu- staining. Edu-positive 
ia6+ cells are visible in the blood (pink arrows). Images are representatives of 4 independent 
experiments. Scale bar 20µm. 
 
	



	
	
Supplementary Figure 4:Expression of vasa, piwi1 and piw2 in G2/M cells at 0h and 48h, co-
expression of pou3/ia6 and pou3/vasa during stage 3, and expression of IA6 and POU3 
protein.   A: Q-PCR analysis of gene expression in cycling G2/M cells at different time points of 
WBR. Data from 4 independent experiments are shown as normalized to actin. Box plot shows 
interquartile range (the distance between the upper and lower quartiles) and whiskers indicate the 
minimum and maximum of the data. Source data are provided as a Source Data file. B: FISH 
showing co-expression of pou3 (red) and vasa (green) in stage 2. DNA was stained with Hoechst 
(blue). Images are representatives of 4 independent experiments. Scale bar 20µm. C: 
Immunofluorescence on cryosections of stage 0 vessel fragments. Left: Anti-Integrin-alpha 6 
(green) and Anti-Histone H3 (phospho S10) (red). Right: Anti POU3F2 (green). Images are 
representatives of 4 independent experiments. Scale bar 20µm.  
  



 

	
	
	
Supplementary Figure 5: Fluorescence-activated cell sorting (FACS) gating strategy. Live 
cells (P1) were gated based on forward scatter (FSC) and side scatter (SSC) properties (top row). 
Doublets were excluded by plotting FSC-signal height (FSC-H) against FSC-signal width (FSC-W). 
The violet channel was chosen for staining of Integrin-alpha-6 because of very low 
autofluorescence, as shown in the unstained (natural fluorescent background) samples. IA6-
negative cells were gated based on isotype-control staining, with 0.1% of cells in the positive gate 
in the isotype control sample. IA6+ cells comprised 9.7% of total cells in the sample stained with 
Anti-Integrin-alpha-6-violet. For Cell cycle/DNA content analysis, live cells (P1) were gated based 
on forward scatter (FSC) and side scatter (SSC) properties (top row). Doublets were excluded by 
plotting FSC-signal height (FSC-H) against FSC-signal width (FSC-W). DNA content was analyzed 
on a linear scale using Dye Cycle Ruby. G2/M cells have double the fluorescence intensity (DNA 
content) than G0 cells on a linear scale. Plots are representatives of 20 independent experiments.  



	
Supplementary Methods:		
	
	
Alignment	of	human	Integrin-alpha-6	protein	with	translated		B.	diegensis	integrin	
alpha	6	mRNA:	
	 
B.	diegensis	integrin-alpha-6	mRNA	sequence	in	Supplementary	Data 2	 
	 

	



	
	
Alignments	of	our	B.	diegensis	sequences	with	public	B.	leachii	sequences:	
	
Alignment	of	B	diegensis	actin	with	B.	leachii	sequence	from	NCBI	genbank:		
	
B	diegensis	actin	aligns	with		
actin,	partial	[Botrylloides	leachii]		100%	
Sequence	ID:	ABN42646.1Length:	131	
	
	Score	 Expect	 Method	 Identities	 Positives	 Gaps	 Frame	

273	bits(699)	 8e-93	 Compositional	
matrix	adjust.	

131/131(100
%)	

131/131(100
%)	 0/131(0%)	 +1	

	
	
Alignments	with	B.	leachii	transcriptome	on	ANISEED:	
(https://www.aniseed.cnrs.fr/aniseed/default/blast_search)	
	
B.	diegensis	ia6	probe	sequence	aligns	99%	
Result	#1	on	Boleac.CG.SB_v3.S108.g00853.01.t	
Length=5047	
	Score	=	1336	bits	(723),		Expect	=	0.0	
		Identities	=	731/735	(99%),	Gaps	=	0/735	(0%)	
		Strand=Plus/Plus	
	
B.	diegensis	vasa	probe	aligns	100%:	
Result	#1	on	Boleac.CG.SB_v3.S892.g15055.01.t	
Length=1542	
	Score	=	638	bits	(345),		Expect	=	0.0	
		Identities	=	345/345	(100%),	Gaps	=	0/345	(0%)	
		Strand=Plus/Plus	
	



B.	diegensis	piwi1	probe	aligns	99%	
Result	#1	on	Boleac.CG.SB_v3.S686.g13121.01.t	
Length=3041	
	Score	=	2913	bits	(1577),		Expect	=	0.0	
		Identities	=	1598/1610	(99%),	Gaps	=	0/1610	(0%)	
		Strand=Plus/Plus	
	
B.	diegensis	notch2	probe	aligns	99%	
Result	#1	on	Boleac.CG.SB_v3.S59.g12005.01.t	
Length=7928	
	Score	=	732	bits	(396),		Expect	=	0.0	
		Identities	=	402/405	(99%),	Gaps	=	0/405	(0%)	
		Strand=Plus/Minus	
	
B.	diegensis	notch1	probe	aligns	99%	
Result #1 on Boleac.CG.SB_v3.S59.g12005.01.tLength=7928	
	Score	=	1471	bits	(796),		Expect	=	0.0	
		Identities	=	798/800	(99%),	Gaps	=	0/800	(0%)	
		Strand=Plus/Plus 
	
	
	
	
	


