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Supplementary Figure 1. FISH analysis  
A) FISH probes were tested on human fibroblast chromosomes (left panel) and 
mouse E14Tg2a wt cells (right panel) to determine the specificity of the probes. Left 
panel: Human KMT2D BAC probe (red; arrow) showed strong signals on both pairs 
of the human chromosome 12 at band 12q13 (where the human KMT2D is located), 
whereas human KMT2D gave no signals on mouse chromosomes above 
background (not shown). Right panel: Mouse Kmt2d BAC probe (blue; 
arrow) showed strong signals on both pairs of mouse chromosome 15 at band 15qF1 
(where the mouse Kmt2d gene is located) but no signals on human chromosomes 
above background (not shown). A probe against mouse 15qA1 (green; arrowhead) 
served as an internal control and a means to identify chromosome 15.  
B) Representative FISH metaphase images selected for the positive KMT2D 
targeted clones named above each panel. As in A), the control 15qA1 probe is green 
with arrowhead; the human KMT2D probe is red with arrow. In all cases, only one 
chromosome 15 pair is labelled red. 
 

 

 

 
Supplementary Figure 2. Absence of indels on the other Kmt2d allele 

Sequence alignment of mouse Kmt2d locus to check integrity of the other Kmt2d 
allele using specific primer pair (a + d) to amplify wt allele only. gRNA-1 target site 
and PAM (blue) are highlighted.  
 



 
 

Supplementary Figure 3. Flp recombinase cassette removal 
A) Wild-type (mKmt2d), targeted (m/h KMT2D), and Flp recombined Kmt2d         
(m/h KMT2DF) alleles were amplified with the depicted primer pairs to define 
recombination of the two FRT flanked selection cassettes.  
B) Frequency of Flp recombination.  
 

 

 
 
 
 
 
 
 
 



Supplementary Table 1. LOA screening summary 
After neomycin selection of ES cells lipofected with the indicated quantities of the 
mouse/human hybrid BACs with or without gRNA 1/2 (500ng each) and Cas9 
expression plasmids, cells were grown and surviving colony numbers are shown as 
colonies picked. These were tested for sensitivity to hygromycin (because correct 
colonies should be hygromycin resistance) as a first indication of correct targeting. 
Because most colonies were hygromycin resistant, this was not a good indicator of 
homologous recombination. Colonies positive by the loss-of-allele assay (LOA) 
indicated that only in the presence of Cas9/gRNA-1/2 targeting had been successful. 
 

Chimeric 
BAC 

gRNA-1/2 / 
Cas9 

Colonies 
picked 

Hyg 
sensitive 

LOA  
positive 

HA 4/7 kb 

500 ng - 11 1 0/10 

1000 ng - 7 0 0/7 

2000 ng - 3 0 0/3 

500 ng + 21 1 0/20 

1000 ng + 23 0 3/23 

2000 ng + 25 2 5/23 

HA 4/50 kb 

500 ng - 6 0 0/6 

1000 ng - 9 0 0/9 

2000 ng - 10 1 0/9 

500 ng + 17 0 6/17 

1000 ng + 24 1 2/23 

2000 ng + 19 3 2/16 

HA 50/7 kb 

500 ng - 8 1 0/7 

1000 ng - 10 1 0/9 

2000 ng - 10 1 0/9 

500 ng + 23 0 0/23 

1000 ng + 21 4 4/17 

2000 ng + 24 2 2/22 
 

 

	
  



Supplementary Table 2
Name Sequence 5’ to 3’

Construction of chimeric BAC

mKmt2d-zeo-A (Step 2 mouse) GAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAAGGAGGTCCATGGTATGGCCAAGTTGACCAGTGC
C

mKmt2d-zeo-B (Step 2 mouse) TACCGTTTCTTCAATCTAAGCATGCCAAGGGGTAGCCTAAAGCTCAGCCTCCTCGCTACCTTAGGACCGTTATAGTTATCAGTCCTG
CTCCTCGGCCACGA

mKmt2d-genta-A (Step 4 mouse) TCCCCGAGAGGGCCCTGCCCAGTCGGAGAGAGGGATGGACAGCCAGAAGCTGGCTGGTGAGGATAAAGATGGTACCGGCCTGG
TGATGATGG

mKmt2d-genta-B (Step 4 mouse) GGGAATTCCCCTGCCTGGTAGCCTCAAAGCTTCTTAGTTCATCCATTTCCGACAATTCCAGGCTCCACAGTTAGGTGGCGGTACTTG
GGTCGAT

hKmt2d-spec-A (Step 2 human) TGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAAACGAACAAATTAATAAAGTG

hKmt2d-spec-B (Step 2 human)
TGTCCATCCCTCTCTCCGACTGGGCAGGGCCCTCTCGGGGAGACCTGTTGATGCCAAAAGATAACCTGTATTAATTAATTATAATTTT
TTTAATCTGTTATTTAAATAGTTTATAG

h-ccdB-amp-A (Step 4 human) TTGTCGGAAATGGATGAACTAAGAAGCTTTGAGGCTACCAGGCAGGGGAATTCCCCCCATTCCCGCCTCTTAATTAATTTAAATTA 
TAT TCC CCA GAA CAT CAG GTT

h-ccdB-amp-B (Step 4 human) TGTGTCGCTGTCGACGGTGACCCTATAGTCGAGGGACCTATTTGTTTATTTTTCTAAATACATTCA

Mll4-Hyg-A (Step 6 human) GTCACAGGAGAGCAGGAGGAAAGCTGTGGTGGGGAGAAGGGAAAGGCAGGTACGCAACACGACTCGACCTCCTATTCCTGGTGA
TAGCAC

Mll4-Hyg-B (Step 6 human) AGGTAGGAGACTCAGGCAGTGGGGGCTTTTGTTGCATGTACTTCATTTCTTGAGAATCGGGCTACGAATTTCACGCAGTTCTTGAG
CAGA

Mll4-neo-A (Step 10) ATGAGCTAAGTCTATGTAGCAGATAAGTAATGGAACAACTTTGTTCTTTGGCGTGTTTCGAGCATGTTTCTGCGTAGTGTCAGCTCAT
CC

Mll4-neo-B (Step 10) ATTATCCAAAACCTGAGTGGATCAGAGTGATGATATTTCAACTGTTGTCCGTGTCCATCATCCTGTAGGTGTAGACGACGACGAACA
GAG

BAC-amp-3 (Step 12) TGCCGGCACGTTAACCGGGCTGCATCCGATGCAAGTGTGTCGCTGTCGACTTACCAATGCTTAATCAGTGAGGC

Mll4-Spec-4kb (Step 12) ACACAAAAATAAACAGGCAGAGAGGCTATCTGGACATGTTCCCAAACTCCCCTCGCTACCTTAGGACCGTTATAGTTATTATAATTTT
TTTAATCTGTTATTTAAATAGTTTATAG

Mll4-amp-7kb (Step 12) GACTGATAGTTTTATCAAGCCCAGAGAAAAGAGAGAATTAGTAACTATAACGGTCCTAAGGTAGCGAGGTTTGTTTATTTTTCTAAATA
CATTCAAATATG

Mll4-amp-50kb (Step 12) CTACACATGTCCGTAAGCTAGGAATTTCTCCACATAGTACTAACTATAACGGTCCTAAGGTAGCGAGGTTTGTTTATTTTTCTAAATAC
ATTCAAATATG

HPRT
pBR322-200bp-A TTGTGTATTAATAAGCCATTATAGTCAATTCCTTGTCTAATACAGTATATACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-200bp-B ACAATTCACACAGAGATAGTCTGGAACTTGTAACCTATCTGGCTCTAAGTCGATCGACCGGTACATTCAAATATGTATCCGCTCATG
pBR322-500bp-A CATGGGCAACTTTTTAATGTGAATATTAGGAGTCAAACTCAAGTGCTTGACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-500bp-B TTTGTAAATTAAAGATAGGGACTCTTAACATCCCAAACTTTGATACTCTACGATCGACCGGTACATTCAAATATGTATCCGCTCATG
pBR322-1kb-A TGTAACAATTGCTGTTTCAGCATGTTACTTATATCAAATTTATCCTGAGTACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-1kb-B ATGATCTTTGTAGTTGAGAGCTACCCCTGGATAGTCAGGGAGAAATTGTCCGATCGACCGGTACATTCAAATATGTATCCGCTCATG
pBR322-2kb-A TTAAACTAGCTTTATAAAATCGTTTTAAAAGATCAAAGTATCTATAAAGTACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-2kb-B GAAATACAAACCAACCAATGGTGGCACACACCTATAATTCCATCATGTGACGATCGACCGGTACATTCAAATATGTATCCGCTCATG

List of Oligonucleotides



pBR322-5kb-A GAAGAGGGTGTCAGATCTCATTACGGATGGTTGTGAGCCACCATGTGACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-5kb-B TTTCAAACACACACAACTGATTAATGACACAAAGAAAAAGAACTGTACAACGATCGACCGGTACATTCAAATATGTATCCGCTCATG
pBR322-10kb-A CCAGAAGAGGGTGTCAGATCTCATTACGGATGGTTGTGAGCCACCATGTGACCGGTCGATCGGCGCTCTTCCGCTTCCTCGCTCA
pBR322-10kb-B TTTCAAACACACACAACTGATTAATGACACAAAGAAAAAGAACTGTACAACGATCGACCGGTACATTCAAATATGTATCCGCTCATG

HPRT ssOligo donor AGGATATAATTGACACTGGTAAAACAATGCAAACTTTGCTTTCCCTGGTTAAGCAGTACAGCCCCAAAATGGTTAAGGTTGCAAGGTA
TGTATGCCACTT

gRNA cloning 

gRNA-HPRT ssOligo
CGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGTGGGGCTGTACTGCTTAACCGTTTTAGAGCTAGAAATAGCAAGT
TAAAATAAGGCTAGTCCG

gRNA-HPRT* ssOligo
CGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGTTTGGGGCTGTACTGTACCAGTTTTAGAGCTAGAAATAGCAAGT
TAAAATAAGGCTAGTCCG

gRNA-1 ssOligo
CGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGCTGACAGCTTTTGGCTCCTCGTTTTAGAGCTAGAAATAGCAAG
TTAAAATAAGGCTAGTCCG

gRNA-2 ssOligo
CGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGATAACGGTCCTAAGGTAGCGGTTTTAGAGCTAGAAATAGCAAG
TTAAAATAAGGCTAGTCCG

LOA assay
mLOA-a GGA CCA GGG ACA ACA GAC AT
mLOA-b CTC CCC CAA CAG TGG TAC AG
Nxt2-A GCGAGGTTCGTTTTGTTGCT
Nxt2-B GCTGGAAATGGTCTGCTCCA
Southern probes
Mll4-5'probe-fwd-2 GATGGATCCACCGGTGCTCTCTTTGTGTC
Mll4-5'probe-rev-2 CATCGAATTCTTAAAGAGGCACACCCCAAG
Mll4-3-probe-fwd GATGGATCCAAAAGAGAGAATTAGTCTCCT
Mll4-3-probe-rev CATCGAATTCCTGAGCTTAAGGTTGATGTC
Genotyping
a = mKmt2d-Flp1 CTGGGGAAGCTTAGTGGACATA
b = hKmt2d-Flp2 CACCAGACGCATGAGATTATCC
c = Engr2-R CCTTCCTCCTACATAGTTGGCA
d = m+h R+D Kmt2d-R    CAGTTACAGAGAGCACAACGCC
e = hKmt2d-F3-F  TCTACGAAGAGCAGGTATGAGC
f = hKmt2d-F3-R  CTAAATCCCTCCTTCCTCGTCA
g = hyg-3out-seq  TTCGATGATGCAGCTTGGGCG
h = mKmt2d-F-1  ATGAGGATTTCTGGATCGCCC
i = mKmt2d-E3-R   GACCTCCCCGATACACAGAA
j = hKmt2d-RNA-1-R     GAGACCTCTCCCACATGTGGGT
k = hKmt2d-RNA-2-R    AAGCCTGGGACTCCCAGAACTAA
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