
Supplementary Figure Legends: 

 

Figure S1. Sequence alignment of human VKOR and VKORC1L1. The amino acid 

sequences of human VKOR and VKORC1L1 were aligned by CLUSTAL W.  

Completely conserved residues are shown in yellow with red background. 

Similar residues are shown in white with black background. Conserved loop 

cysteines are indicated by arrows. The active site CXXC redox motif is 

indicated by a bold line. Residues reported to be associated with warfarin 

resistance in patients and studied in this work are indicated by asterisks. 

 

Figure S2. TALENs-mediated VKORC1L1 knockout in HEK 293 cells. (A) 

Functional screening of VKORC1L1 knockout HEK293 cells. The black and 

gray bars represent the concentrations of carboxylated FIXgla-PC in the cell 

culture medium when cells were fed with KO and vitamin K, respectively. 

Non-transfected HEK293 cells produce similar level of carboxylated FIXgla-

PC when fed with either vitamin K or KO. (B) TALENs-mediated gene 

editing of VKORC1L1 locus in HEK293 cells. Wild-type VKORC1L1 target 

sequence is shown on the top with the TALENs binding site indicated. The 

ATG start codon is underlined. Deletions are indicated by dashes. Insertions 

are indicated by lowercase letters in italic or an “i” and the number of base 

pairs inserted against a gray background. The sizes of deletions or 
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insertions are indicated on the left. The sequence of the 343-base pair 

insertion is shown in lowercase letters in italic. In-frame stop-codon is 

indicated by a bold line. 

 

Figure S3.  Large sequence insertion in TALENs-mediated VKORC1L1 genome 

editing. (A) A 343-bp nucleotide sequence insertion was identified in one of 

the TALENs-edited VKORC1L1 loci. The inserted nucleotide sequences are 

shown in lower case letters and the VKORC1L1 cDNA sequences are 

shown in bold capital letters. The ATG start codon is shown in red. The 

translated amino acid sequence is shown under the nucleotide sequence 

with VKORC1L1 sequence in bold. The first methionine is shown in blue 

and translation stop codons are indicated by red asterisks. (B) A BLAST 

search reveals that the 343-bp insert is from chromosome 5. 

 

Figure S4. Distribution of naturally occurring VKOR mutations in the three-

transmembrane domain topology model. Amino acid residues that have 

been found to be mutated in patients requiring high-dose anticoagulants 

were highlighted in red. Conserved loop cysteines and the active site 

cysteines are highlighted in green. 
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