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Supplementary Table 1. Frequencies of dRMCE-mediated correct replacement at 

the Smad4, Zfp503, Hand2 and Gli3 loci in mouse embryonic stem cells.  

 
 

Gene 
Locus 

Number of 
Colonies  

Correct 
Replacement 

Mixed 
Colonies Negative 

Smad4 48 33 (69%) 5 10 

Zfp503 48 25 (52%) 0 23 

Hand2 343 43 (13%) 11 289 

Gli3 113 37 (33%) 0 76 
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Supplementary Table 2. Sequences of the PCR primers used in this study and 

primer pairs/amplicon sizes that were designed to specifically detect the different 

alleles of the Smad4, Zfp503 and Hand2 loci. 

 
Primers of general use 
In IKMC knockout-first alleles  
Primer Sequence 
F1 AGCAGAGCGGGTAAACTGGC 
R1 GCATCAGAGCAGCCGATTGTC 
F9 CCAACCTGCCATCACGAGATT 

 
In pDREV  
Primer Sequence 
R3 TGGACGAAATGCCGGTGTCA 
F4 GCAAAACCAAATTAAGGGCCA 
R10 TGGACCTGCTTCAGAACCTTGTA 
F11 CTCTTGATTCCCACTTTGTGGTTC 

 
In pDRAV 
Primer Sequence 
F6 ATGCGACGCAATCGTCCGATC 
R7 CATCTGCACGAGACTAGTGAGACG 

 
In pDIRE 
Primer Sequence 
I1 GACTACCTCCTGTACCTGCAAGCCAG 
I2 CTGCCAATGTGGATCAGCATTCTC 
P1 CAGCCTGAGCTTCGACATCGTGAAC 
P2 CTCAGGAACTCGTCCAGGTACACC 

 
Locus specific primers 
Primer Sequence 
F2 AACTAACTCTGTGTTCAGAGCCCCG 
R2 GCTGCCCAAATCAATAGCCA 
F3 GCAATCCAAACCAAGCATTGTC 
F5 CCTCGGCAATTAGCAACGTGAACATC 
R5 GTCCTCGCTCCTCAGGCTCTCTCG 
R6 CCCTCCTCCACCACCACTGCTCAT 
F7 CTGTGCCTGGTGCTTCGTTTTGTG 
R8 TTGAACTGCGAACAGGGGAA 
R9 TTCTGAGGAAGGCGACTTTGG 
F10 CTTCCTGTGGGGTTTCTTTC 
R11 GCACAAAACGAAACTCAAACGC 
A TCCAAGTCGATGGATATGCAACG (Grem1) 
B ATGAATCGCACCGCATACACTG (Grem1) 
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Locus specific amplicons 
 
Smad4 locus 

Primer pair Allele Size 
   

F4/R2 Smad4YFP(3’) 456bp 
F3/R3 Smad4YFP(5’) 1594bp 

F2/R2 Smad4
–

 565bp 

 Smad4wt 1265bp 
F1/R1 Smad4f 558bp 

 
 
 
Zfp503 locus 

Primer pair Allele Size 
   

F11/R11 Zfp503YFP(3’) 396bp 
F10/R10 Zfp503YFP(5’) 1449bp 

F1/R8 Zfp503
–

 987bp 

F9/R9 Zfp503f 599bp 
 
Hand2 locus 

Primer pair Allele Size 
   

F6/R6 Hand2FLAG (3’) 965bp 
F5/R5 Hand2FLAG (5’) 435bp  

F5/R5 Hand2f (5’) 
435bp 

(EcoRV: 340bp + 95bp) 
F5/R6 Hand2– 411bp 
F7/R6 Hand2wt 240bp 
F7/R7 Hand2FLAG (mice) 404bp 
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