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SUPPLEMENTAL FIGURE LEGENDS 

Supplemental Figure 1: Validation of the irx2a splice blocking morpholino reagent. (A) The 

IrxA cluster is composed of irx1a, irx2a, and irx4a in zebrafish. The irx2a morpholino (MO) 

targets the splice acceptor site located at the 5’ end of exon 2. F1 and R1 indicate the relative 

positions of the RT-PCR forward and reverse primers, respectively. Expected lengths of the 

wild-type and morphant RT-PCR bands are indicated in number of basepairs. (B) Aberrant 

splicing is confirmed in irx2a morphants generated by the irx2a splice MO. RT-PCR products 

are shown for the wild-type control and irx2a morphants. The green box indicates the wild-type 

bands, and the red asterisk indicates the morphant band. (C) Sequencing results of the wild-type 

and morphant bands present in irx2a morphants are displayed where the morphant band includes 

the intronic region between exon 1 and 2. (D) Predicted sequences of the wild-type and morphant 

Irx2a peptide. For the wild-type, alternating black and blue text color indicate sequence encoded 

by exon 1, 2, 3, and 4 in the open reading frame. By comparison, the morphant Irx2a peptide 

consists a normal peptide sequence based on exon 1 (black text underlined), followed by 16 

aberrant amino acids (blue with yellow highlighting) followed by a premature stop. MO - 

morpholino , WT - wild-type, bp – basepairs. 

 

Supplemental Figure 2: Nephron segmentation patterning is altered in irx2a morphants. 

(A) irx2a morphants are characterized by an expanded PST (trpm7), a shifted DE (slc12a1), and 

a reduced DL (slc12a3) by WISH. The PCT (slc20a1a) domain remains unchanged. The black 

bar illustrates the segment domain in relation to the somite number denoted above. Scale bar is 

50 (µm). (B) Quantification of slc20a1a and (C) trpm7 length. Each dot represents one nephron 

and data is presented +/-SEM. Significance was determined with an unpaired student’s T-test. 

MO – morpholino. 

 

Supplemental Figure 3: Standard control morpholino does not affect nephron segment or 

MCC development. (A) WISH was performed at the 28 somite stage for the PCT (slc20a1a), 

PST (trpm7), DE (slc12a1), DL (slc12a3) and MCC (odf3b) in uninjected controls and standard 

control morpholino injected wild-type zebrafish. Quantification of absolute segment length (B) 

and MCC number (C) revealed that there was no difference between these groups. Scale bar is 

50 (µm). Each dot represents one nephron in a different embryo and data is presented +/-SEM. 

Significance was determined with an unpaired student’s T-test. MO – morpholino. 
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Supplemental Figure 4: MCC loss in irx2a morphants continues at 36 hpf. (A) Dorsal view 

of the pronephros at 36 hpf where MCCs are labeled with odf3b in purple. Scale bar is 50 µm. 

(B) Quantification of odf3b+ cells at 36 hpf. Each dot represents one pronephros and data is 

presented +/-SEM. Statistical significance was determined via an unpaired student’s T-test. MCC 

– multiciliated cell, hpf – hours post fertilization.  










