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Supplementary figure 1. The principle and scheme of the cell-based reporter 

assay. A. Chimera reporter FIX-PC with N-terminus domain of FIX and followed 

C-terminus domain of protein C. B. Chimera reporter gene FIX-PC is sub-cloned into 

EF1α promoter multi-cloning site of the pBud CE4.1 vector, and metridia luciferase 

cDNA is sub-cloned into the CMV promoter multi-cloning site of the pBud CE4.1 

vector. C. A scheme flow of experiment to detect and analyze secreted reporter in the 

medium. 
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Supplementary figure 2. Analysis of patients with missense mutations in the 

database. A. The distribution of patients with residues mutations in signal peptide and 

propeptide. The residues of C28 and R43 are two hotspot mutations in signal peptide 

and propeptide, respectively. B. Types and percentage of unique missense mutations 

in the database. C. Number and percentage of patients with different mutations in the 

database. 
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Supplementary figure 3. Intracellular reporter expression profile of the missense 

mutations. A. Western blot showing the intracellular reporter expression of the 

mutations detected by HRP-conjugated anti-human protein C, and β-actin was used as 

an internal control. B. The graph shows the quantification of western blot bands of 

relative reporter expression, and data is normalized to β-actin and expressed as 

relative to wildtype FIX-PC. 
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Supplementary figure 4. Effect of vitamin K on intracellular reporter 

maturation and γ-carboxylation. A. Western blot showing intracellular reporter 

protein processing detected by using anti-protein C and anti-Gla antibodies. Long 

exposure shows 4 bands with vitamin K treatment by anti-protein C antibody, and 

bands 1-4 represent at least four status during maturation of the reporter. B. The graph 

shows the relative γ-carboxylation efficiency of the reporter in the presence or the 

absence of vitamin K. In the absence of vitamin K, unspecific bands (～20%) belong 

to the background using an anti-Gla antibody. 
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Supplementary figure 5. Online prediction for signal peptide probability of different 

constructs. 
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Supplementary figure 6. The SCSR protein is vitamin K concentration-dependent in 

most mutations. The SCSR protein was normalized to metridia luciferase, and 

expressed as relative to 50μM vitamin K of wildtype construct. The error bars indicate 

the standard deviation from three biological replicates. 
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