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Supplemental Figures 

 

 
Figure S1 Molecular structures of wild-type and mutant Klf1 proteins.  

The klf1-/- lesions cause premature stop codons after 34 missense amino acids (blue rectangle), 

starting at amino acid 74. The arrowheads indicate the CRISPR–Cas9 target sites. The zinc 

finger motif in Klf1 is indicated by a red rectangle.  

 
Klf1 wild-type 

MAVTQAVLPSFSNFCTNSENMKFEKGFLDLDSKDLHQSPASYKPSQFLTDEHQDDSEGCWDM

EFLLSDWASMSPERSNSQNYTPQRPTLQDQLHSPDLYQELNAPKPNRHQVCVASSLAELLPP

EATLSSSLPPDLQFNCGFLDQQAAKSYSQAENPQQFSAFPVTSNVNRDSSMGKMGKSWDFGH

YYQPAPLISFPDSKFVQTQGITMETVVFPPHHHYNFIPSYSHPRLYQQQANYVHRPPPQSHF

PSTQSMVPDSTVPPAGLESKRIRRGLVKRKATVHSCEYPGCQKTYTKSSHLKAHLRTHTGEK

PYHCTWDGCGWKFARSDELTRHFRKHTGQKPYECLLCHRAFSRSDHLALHMKRHV 
 

Klf1 Mutant 

MAVTQAVLPSFSNFCTNSENMKFEKGFLDLDSKDLHQSPASYKPSQFLTDEHQDDSEGCWDM

EFLLSDWASMSAADPTGPASQSRSLSGAERTKTKQTSSVRCKFPS 

Figure S2 Amino acid sequences of wild-type and mutant proteins.  
Red letters indicate the zinc finger domains. Blue letters indicate missense amino acids (34 
amino acids). 
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Figure S3 The number of blood-circulating erythroid cells in the ISV. 

(A) Wild-type, 3 dpf. Scale bar, 100 µm. (B) klf1-klf17 mutant, 3 dpf. We counted the 

number of blood-circulating erythroid cells in the ISV (arrows) as shown in Supplemental 

Videos S5 and S6. Asterisks indicate the position of the urogenital opening. (C) Circulating 

blood cells in the ISV of wild-type (n=6) and in the klf1-klf17 mutant (n=5) were counted. 

The results are expressed as the mean ± standard deviation (SD). ** P < 0.01 was considered 

significant. Genotyping of individual embryos was performed by genomic PCR.  

 

 
  



 4 

 
Figure S4 Haemoglobin production defects in the klf1-klf17 mutant were not restored 

by treatment with hinokitiol and ferric citrate. 

(A) Wild-type treated with DMSO. Scale bar, 200 µm. (B) Wild-type treated with hinokitiol 

(1 µM) and ferric citrate (10 µM). (C) klf1-klf17 mutant treated with DMSO. (D) klf1-klf17 

mutant treated with hinokitiol (1 µM) and ferric citrate (10 µM). Haemoglobin production 

(arrowheads) was determined by o-dianisidine staining. (E) The area of o-dianisidine staining 

(dot line) was quantified and presented as a percentage of the total yolk area. Haemoglobin 

production defects in the klf1-klf17 mutant were not restored by the treatment with hinokitiol 

and ferric citrate. *** P < 0.001 was considered significant. ns, not significant. Genotyping of 

individual embryos was performed by genomic PCR. 
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Figure S5 The number of lyz-positive myeloid cells in the klf1-klf17 mutant. 

(A, B) WISH analysis with lyz antisense RNA probe, wild-type. (C, D) WISH analysis with 

the lyz antisense RNA probe, klf1-klf17 mutant. All pictures (right or left) show lateral views  

at 20 hpf. Scale bar, 200 µm (A). (E) The number of lyz-positive cells (as examples indicated 

by arrowheads) on the yolk in wild-type (n=7) and in the klf1-klf17 mutant (n=3) were 

counted. The results are expressed as the mean ± standard deviation (SD). ns, not significant. 

Genotyping of individual embryos was performed by genomic PCR.  
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Figure S6 Differential expression of haematopoietic genes in the klf1-klf17 mutant. 

(A, C) Wild-type embryos with wild-type alleles of klf1 and klf17 at 20 hpf. (B, D) klf1-klf17 

(klf1-/-klf17-/-) mutant at 20 hpf. (E, G, I, K, M, O) Wild-type embryos containing wild-type 

alleles of klf1 and klf17 at 24 hpf. (F, H, J, L, N, P) klf1-klf17 (klf1-/-klf17-/-) mutant embryos 

at 24 hpf. WISH was performed for cebp1 (A, B), l-plastin (C, D), draculin (E, F), lmo2 (G, 

H), βe1-globin (I, J), urod (K, L), pbgd (M, N) and cpo (O, P). All pictures show lateral 

views, with the anterior to the left. Scale bar, 200 µm (A, E). Arrows indicate the position of 

developing myeloid cells. Arrowheads indicate the position of the ICM. The expression of 

cebp1 and l-plastin at 20 hpf was comparable between the wild-type and klf1-klf17 mutant. 

The expression of draculin, lmo2, βe1-globin, and urod at 24 hpf was comparable between 

the wild-type and klf1-klf17 mutant. In contrast, the expression of pbgd and cpo was 

decreased in the klf1-klf17 mutant. Genotyping of individual embryos was performed by 

genomic PCR.  
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Figure S7 The expression of gata1 in the klf1-klf17 mutant. 

(A) Wild-type at 24 hpf. (B) klf1-klf17 mutant at 24 hpf. (C) Wild-type at 48 hpf. (D) 

klf1-klf17 mutant at 48 hpf. All pictures show lateral views, with the anterior to the left. Scale 

bar, 200 µm (A, C). Arrows indicate the position of the ICM. Arrowheads indicate the 

position of circulating primitive erythroid cells. Although the gata1 expression in the ICM 

was comparable between the wild-type and the klf1-klf17 mutant, the expression of gata1 in 

circulating primitive erythroid cells of the klf1-klf17 mutant was maintained at a high level 

compared to that of the wild-type at 48 hpf. Genotyping of individual embryos was 

performed by genomic PCR.  
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Supplemental Table 

 

Table S1 The targeted genomic sequences. 

Targeted genomic sequences for CRISPR–Cas9 
Target Sequence (5ʹ to 3ʹ) 

klf1-1 GGGCCAGTATGTCACCTGAACGG 

klf1-2 CTCAAAACTACACTCCCCAGCGG 

PAM sequences are underlined. 
 

 
Table S2 PCR primers used in this study. 

Primer name Sequence (5ʹ to 3ʹ) 
klf1-HMA-F1 GATGCTGGGACATGGAGTT 

klf1-HMA-R1 GGACTGTGAAGCTGGTCCT 

klf17-HMA-F1 TGACAACGACAACACCTCA 

klf17-HMA-R1 TGCCACAGTAGGCGTTAGG 
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Table S3 PCR primers for quantitative PCR analysis. 

Primer name Sequence (5ʹ to 3ʹ) 
alas2-F1 CCTGGTGGACACTGTACGCTC 

alas2-R1 CGCCTGCACGTAGATGTTATGC 

band3-F1 ATCACTTCACTGAGTGGCAT 
band3-R1 CGGTCATGAACATTCTCAGAG 
mitoferrin-F1 ACGAGGATTACGAGAGTTTGCC 
mitoferrin-R1 TCCGGCTGTAAACTCTGCATTC 
fech-F1 AGCTGGACATCGAGTACTCACAG 
fech-R1 GGTCAGCTGACGAGAGCATG 
tuba1-F1 GACATACCGTCAGCTGTTCCA 

tuba1-R1 ACTTCTTGCCGTAGTCGACAG 

 
 
Supplemental Video S1: Blood circulation of wild-type embryo at 48 hpf. 

Supplemental Video S2: Blood circulation of the klf1 mutant at 48 hpf. 

Supplemental Video S3: Blood circulation of the klf17 mutant at 48 hpf. 

Supplemental Video S4: Blood circulation of the klf1-klf17 mutant at 48 hpf. 

Supplemental Video S5: Blood circulation of wild-type embryo in the ISV at 3 dpf. 

Supplemental Video S6: Blood circulation of the klf1-klf17 mutant in the ISV at 3 dpf. 

Supplemental Video S7: Blood circulation of wild-type embryo on the yolk at 28 hpf. 

Supplemental Video S8: Blood circulation of the klf1-klf17 mutant on the yolk at 28 hpf. 

 


