
  

Fig 1. Cartilage and bone staining to reveal limb skeletal structures.  

 
A-I, L-R, left or right lateral views of limb and girdle regions (at E18.5) are shown. Cartilage 
is stained with Alcian blue and bone is stained with Alizarin red. A, B, type I #4_18 embryo. 
C, D, type I/II #46 embryo. E-I, type II #33 embryo. L-O, type II #14 embryo. P-R, type III #12 
embryo. J, K, Lateral views of type II #14 embryo are shown. Arrows in (K) show truncated 
limbs. au, autopod; f, femur; fi, fibula; h, humerus; il, ilium; is, ischium; p, pubis; r, radius; sc, 
scapula; sp, spine; st, stylopod t, tibia; u, ulna; ze, zeugopod. Scale bars: 1 mm.    



  

Fig 2. Genomic analysis of the Fgf10-CRISPR F0 embryos at E16.5 as 
revealed by deep sequencing.  

 
The target nucleotide sequence is highlighted in yellow. Proto-spacer adjacent motif 
sequence is shown in blue. Insertion and deletion sequences are shown in red.  



  

Fig 3. Deduced amino acids for in-frame mutations after deep sequencing.  

 
Wild type (WT) sequences are shown on the top. The embryo (E16.5) number (#), nucleotide 
number of small insertion (+) or deletion (-) (Indels) are shown on the left. Classified “types” 
are shown on the right. Amino acids corresponding to the guide RNA sequence are 
underlined. Deleted and altered amino acids are indicated in red.  



  

Fig 4. Schematic representation of genomic analysis of Fgf10-CRISPR F0 
embryos at E16.5 by deep sequencing. 

 

A, percentage of total reads for the Fgf10 crispants. wt, wild type Fgf10 target nucleotide 
sequence; in, in-frame mutations by small insertion or deletion; out, frameshift mutations. 
Among in-frame mutations, the percentage of those that preserve the codons for Lys196 and 
His201 is shown in green, while the percentage that eliminate either of them is shown in 
yellow. B, percentage of wild type and in-frame mutations in which nucleotides for both 
Lys196 and His201 are retained: 8.3 ± 6.2% for type I, 25.3 ± 2.7% for type II, and 54.3 ± 
9.5% for type III. Data are presented as means ± SEM. *p<0.01 (p=0.008). 



  

Fig 5. Limb phenotypes and lung histology of Fgf10-CRISPR F0 embryos at 
E16.5.  

 
Representative embryos are shown for wild type (WT), type I (embryo #7), type II (#3), and 
type III (#1). A–D, transverse section of the embryonic chest region. E–H, close-up of the 
embryonic lung (boxed area) shown in (A–D), respectively. Asterisks show putative terminal 
tubules in the lung. I, the number of lung terminal tubules per unit area.  
In type I and type II embryos, there is a significant decrease in the number compared with 
that of wild type. Data are presented as means ± SEM. Source data are available in Table 3. 
Ac, accessory lobe; Ca, caudal lobe; Cr, cranial lobe; L, left lobe; Mi, middle lobe. Scale bars: 
500 μm in (A–D), and 100 μm in (E–H).  



  

Fig 6. Immunohistochemistry of the lung in type II and type III Fgf10-
crispants and wild type embryos at E18.5.  

 
Representative data are shown. Nuclei are stained with Hematoxylin. A-C, Localization of 
Surfactant protein C (SPC) (alveolar type 2 epithelial cells) is indicated by brown staining. D-
F, close-up of the boxed area shown in (A–C), respectively. G-I, negative control, using 
normal rabbit IgG instead of anti-SPC antibody. Scale bars: 100 μm in (A-C); 50 μm in (D-I). 
J, K, the number of SPC-positive cells in type III embryos is correlated to the percentage of 
functional Fgf10 genotypes in limb (J) or neck DNA (K). L, the number of SPC-positive cells 
in type III embryos is not to correlated to their weight (K). Source data for (J-L) are available 
in Table 1. M, Schematic drawings to show percentage of total reads for the type III Fgf10 
crispants. wt, wild type Fgf10 target nucleotide sequence; in, in-frame mutations by small 
insertion or deletion; out, out-of-frame mutations. Among in-frame mutations, the percentage 
of those that preserve the codons for Lys196 and His201 is shown in green, while the 
percentage that eliminate either of them is shown in yellow.    


