
 

 
Figure S1: Normalized RNA sequencing values and id2a data. Related to Figure 1. 
A) Counts were normalized based on gene lengths that were obtained through ensembl.org. Normalized counts were transformed 
logarithmically for ease of viewing.  
B) Confocal image of early stage larvae containing id2a:GFPCaax and entpd5a:pkred transgenes. id2a:GFPCaax signal overlaps 
domains containing entpd5a:pkred. n=3 fish 
B’) Fluorescence intensity plot showing overlap of the two expression patterns in (B), with id2a:GFPCaax peaks extending more 
broadly along the AP axis. 
  



 
Figure S2: Additional bmp3 expression and loss of function data. Related to Figure 2. 
A) Digitally stitched confocal images of the endogenous bmp3:VenusPest reporter and 
entpd5a:pkred in a 5 day old larva. bmp3 is initially off in the unsegmented sheath and gets 
activated prior to entpd5a. Arrows mark the last visible segments in the anterior. The bracket 
highlights the unsegmented region in which bmp3 and entpd5a are not yet expressed.  
B)  Illustration depicting gRNA target sites generated for bmp3. 
C) PCR analysis showing gRNA efficiency. Indels in the bmp3 sequence are generated following 
pooled gRNA injection. Wild type band is 238 base pairs (bp). 
D, D’) Brightfield images of NIC and fish injected with bmp3 gRNA pool. Injected fish do not 
display obvious signs of developmental delay. 
E, E’) An individual fish injected with the bmp3 CRISPR pool imaged at 10 (D) and 13 dpf (D’). 
Neither entpd5a:pkred nor TP1:VenusPest have been activated, indicating segmentation was 
completely blocked. This phenotype was observed in 4/10 injected fish.  



 
 
Figure S3: Targeting of bmpr1ba and id2a. Related to Figures 3 and 4. 
A) Cartoon illustrating the regions targeted with gRNAs in bmpr1ba.  
B) PCR analysis of gRNA efficiency. Indels in the bmpr1ba sequence are generated following 
pooled gRNA injection. Wild type band is 346 bp. 
C, C’) DIC images of NIC (C) and bmpr1ba (C’) gRNA injected fish at 10 dpf and 4.25mm SL. 
D) NIC and bmpr1ba gRNA injected fish at similar developmental stages (12 dpf, 5mm standard 
length). Targeting bmpr1ba periodically led to the development of irregularly shaped segments 
with jagged boundaries (arrows).  
E) NIC and id2a gRNA injected fish at similar developmental stages (9 dpf, 4mm standard 
length). Loss of id2a led to delayed segment growth.  
F) The area of entpd5a+ cell clusters were measured along the AP axis in larvae injected with 
id2a gRNAs and controls at 9 dpf. Loss of id2a led to a decrease in segment area along the AP 
axis. NIC n = 4, id2a pools n = 6. 
F’) Area distribution plot of data depicted in (F). NIC n = 4, id2a gRNA pool n = 6. p value = 
2.5595e-06 
G) Illustration depicting gRNA target sites generated for noggin3. 
H) PCR analysis of gRNA efficiency. Indels in the noggin3 sequence are generated following 
pooled gRNA injection. Wild type band is 387 bp. 


