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Supplementary Figure 1. Genomic sequence of mouse Ctrl (NC_000074.6). Exons are 
highlighted in yellow and the translation start and stop codons are in green. The 5’ and 3’ splice 
sites are italicized and underlined. The polyadenylation signal sequence in the 3’ region is 
underlined and emboldened. The position of the primers used for genotyping are underlined and 
shown in bold typeface. The 43 bp deletion (c.159_201del43) in exon 3 of the Ctrl-KO mice is 
indicated in blue. 
 
Genotyping primers: 
mCtrl-F: 5’-GAA GGC ATT AGG GAG AGG TAG ACT GG-3’ 
mCtrl-R: 5’-GGT TCA GCA TTG GAA GAT CGG TC-3’ 
PCR product sizes: C57BL/6N 463 bp, Ctrl-KO 420 bp 
 
 
GACCATCTCAACACCATTCCTTATTTGTCACAATGCTACTGCTCAGCCTAACCCTTAGCCTGGTCCTCCTTGGCTCC
TCCTGGGGTAAGTGGGCTGGGAACCGACCTTGGCTGTTCAGGGGCCCAGACAAGGAGCCAGCCTGATGAGAAGGGAA
CGGACAGTGTAAGCAAAAGGAAGGAACCTTCAGGGCTGAGAGTAAGGGAAGAGCCAGGGACCGGTCTCACAAATGAG
GCGGGAGCTTGAGCCAGACCTAAGGAGGCTCAGGAACATATAAGAGATGTGTATAGACTAACAAAGCCTTCTAGCTG
CATGGTAGACTGTGCAGGCCTAGAAAAACAGAGGGCAGGGAGATGATAGCAGGAATTAGAGAGAAAACTGGCCCAAG
GTACATTAGGACTAGGTTGGTAGCTGTGAAAGCATGCACAGGACTTGAAGGCTGGTAGGGTGGGGTAACCAAGATAG
CTGTGTATGCCTAAAAGGCACTCAAGGGAAGGCCTTGGAGTAATTCTCTTGGACCTCCTCCTGGATCTACAGCCTGG
GGGCACCTTGAAGAAGGCATTAGGGAGAGGTAGACTGGGATTGGATTCTCACCAGCCCTATCTATGTTCAGGCTGTG
GTGTTCCTGCCATCACGCCTGCACTGAGCTACAATCAGAGAATTGTCAACGGGGAGAATGCAGTGCCAGGCTCCTGG
CCCTGGCAGGTGTCTCTCCAGGTAATGCACCCTATGGGTGGGTTGGGGTCCTGGGTGCTTTAGGCTATGGGTAACTT
AAGCCCATTCATGTATCTAACTTTTGACCCTAGGATAACACCGGCTTCCACTTCTGCGGTGGTTCTCTCATCAGTCC
GAACTGGGTGGTCACGGCTGCCCACTGCCAAGTCACGTGAGTGTATCCCCCTCCCTTGGATGCCCGCTCTGAAACCA
CTTAGCAGCTGCCCATTCCCATTATCCTTGCAGGCCTGGACGCCACTTTGTCGTTTTGGGAGAATATGACCGATCTT
CCAATGCTGAACCTGTGCAGGTCCTCTCGATCGCAAGGGTAAGTACTAGCTGTGCATGTAGAAAGGGAAAATGGACT
GCAGGGCATCCAGGCATGCCCTGACCTACCCGCCTCAGCACAGGCCTGGGCACCTGTGCCCACTCCAGCTTTACATG
ACTACTGACTGGCTCCACAGGCCATCACACACCCTAACTGGAACGCCAACACCATGAACAATGACCTGACTCTCCTG
AAGCTTGCCTCGCCAGCCCGGTACACAGCACAAGTCTCACCAGTCTGCCTGGCTTCCACAAACGAGGCACTGCCTTC
GGGGCTCACCTGTGTCACCACTGGCTGGGGCCGAATCAGTGGTGTGGGTAAGAACCTGGGTAATGAGGGGAGACCAG
AAGAGCACCATGGGCCAGCCTAACCACCTCTCCTGGCCCACAGGCAATGTGACACCAGCTCGCCTGCAGCAAGTTGT
TCTACCCCTGGTCACTGTGAATCAGTGTCGGCAGTACTGGGGTGCACGCATTACCGATGCCATGATATGTGCAGGTG
GCTCAGGCGCCTCCTCATGTCAGGTAAGCACCCTGTCCTCCGCACTGTCCAGTGGGACACGTCCCCAAACTGCCATG
CTGACTTCTCCCCTTTTCTTCCCTTTCAGGGTGACTCAGGAGGCCCTCTTGTCTGCCAGAAGGGAAACACCTGGGTG
CTTATTGGGATTGTCTCCTGGGGCACTAAGAACTGCAACATACAAGCACCGGCCATGTACACTCGGGTCAGCAAGTT
CAGTACCTGGATCAACCAAGTCATGGCCTACAACTAAACTGTCCACAGATCCGTTCCCCATCTCAATCTAATAAACA
TACTCGTCTCAGTTTCTCTTG 
  



Supplementary Figure 2. Messenger RNA sequence of Ctrl from C57BL/6N mice 
(NM_023182.2) and predicted mRNA sequence of Ctrl from Ctrl-KO mice. Amino-acid 
translations are also shown. The translation start and stop codons are indicated in green with 
underlined, bold typeface. The positions of primers used to amplify Ctrl cDNA are underlined and 
emboldened. 
 
Primers used for cDNA amplification: 
Ctrl cDNA F: 5’-GTC ACA ATG CTA CTG CTC AGC-3’ 
Ctrl cDNA R: 5’-GGA ACG GAT CTG TGG ACA G-3’ 
PCR product size: C57BL/6N mice, 821 bp 
 
Mouse Ctrl mRNA 

GACCATCTCAACACCATTCCTTATTTGTCACAATGCTACTGCTCAGCCTAACCCTTAGCCTGGTCCTCCTTGGCTCC
TCCTGGGGCTGTGGTGTTCCTGCCATCACGCCTGCACTGAGCTACAATCAGAGAATTGTCAACGGGGAGAATGCAGT
GCCAGGCTCCTGGCCCTGGCAGGTGTCTCTCCAGGATAACACCGGCTTCCACTTCTGCGGTGGTTCTCTCATCAGTC
CGAACTGGGTGGTCACGGCTGCCCACTGCCAAGTCACGCCTGGACGCCACTTTGTCGTTTTGGGAGAATATGACCGA
TCTTCCAATGCTGAACCTGTGCAGGTCCTCTCGATCGCAAGGGCCATCACACACCCTAACTGGAACGCCAACACCAT
GAACAATGACCTGACTCTCCTGAAGCTTGCCTCGCCAGCCCGGTACACAGCACAAGTCTCACCAGTCTGCCTGGCTT
CCACAAACGAGGCACTGCCTTCGGGGCTCACCTGTGTCACCACTGGCTGGGGCCGAATCAGTGGTGTGGGCAATGTG
ACACCAGCTCGCCTGCAGCAAGTTGTTCTACCCCTGGTCACTGTGAATCAGTGTCGGCAGTACTGGGGTGCACGCAT
TACCGATGCCATGATATGTGCAGGTGGCTCAGGCGCCTCCTCATGTCAGGGTGACTCAGGAGGCCCTCTTGTCTGCC
AGAAGGGAAACACCTGGGTGCTTATTGGGATTGTCTCCTGGGGCACTAAGAACTGCAACATACAAGCACCGGCCATG
TACACTCGGGTCAGCAAGTTCAGTACCTGGATCAACCAAGTCATGGCCTACAACTAAACTGTCCACAGATCCGTTCC
CCATCTCAATCTAATAAACATACTCGTCTCAGTTTCTCTTG 
 
Translation of mouse Ctrl coding DNA 
Blue highlights the secretory signal peptide and yellow indicates the activation peptide. 

MLLLSLTLSLVLLGSSWGCGVPAITPALSYNQRIVNGENAVPGSWPWQVSLQDNTGFHFCGGSLISPNWVVTAAHCQ
VTPGRHFVVLGEYDRSSNAEPVQVLSIARAITHPNWNANTMNNDLTLLKLASPARYTAQVSPVCLASTNEALPSGLT
CVTTGWGRISGVGNVTPARLQQVVLPLVTVNQCRQYWGARITDAMICAGGSGASSCQGDSGGPLVCQKGNTWVLIGI
VSWGTKNCNIQAPAMYTRVSKFSTWINQVMAYNX 
 
 
Predicted mouse Ctrl mRNA with 43 bp deletion (c.159_201del43) 

GACCATCTCAACACCATTCCTTATTTGTCACAATGCTACTGCTCAGCCTAACCCTTAGCCTGGTCCTCCTTGGCTCC
TCCTGGGGCTGTGGTGTTCCTGCCATCACGCCTGCACTGAGCTACAATCAGAGAATTGTCAACGGGGAGAATGCAGT
GCCAGGCTCCTGGCCCTGGCAGGTGTCTCTCCAGGAAACTGGGTGGTCACGGCTGCCCACTGCCAAGTCACGCCTGG
ACGCCACTTTGTCGTTTTGGGAGAATATGACCGATCTTCCAATGCTGAACCTGTGCAGGTCCTCTCGATCGCAAGGG
CCATCACACACCCTAACTGGAACGCCAACACCATGAACAATGACCTGACTCTCCTGAAGCTTGCCTCGCCAGCCCGG
TACACAGCACAAGTCTCACCAGTCTGCCTGGCTTCCACAAACGAGGCACTGCCTTCGGGGCTCACCTGTGTCACCAC
TGGCTGGGGCCGAATCAGTGGTGTGGGCAATGTGACACCAGCTCGCCTGCAGCAAGTTGTTCTACCCCTGGTCACTG
TGAATCAGTGTCGGCAGTACTGGGGTGCACGCATTACCGATGCCATGATATGTGCAGGTGGCTCAGGCGCCTCCTCA
TGTCAGGGTGACTCAGGAGGCCCTCTTGTCTGCCAGAAGGGAAACACCTGGGTGCTTATTGGGATTGTCTCCTGGGG
CACTAAGAACTGCAACATACAAGCACCGGCCATGTACACTCGGGTCAGCAAGTTCAGTACCTGGATCAACCAAGTCA
TGGCCTACAACTAAACTGTCCACAGATCCGTTCCCCATCTCAATCTAATAAACATACTCGTCTCAGTTTCTCTTG 
 
Translation of predicted mouse Ctrl coding DNA with deletion (p.D53EfsX52) 
Blue highlights the secretory signal peptide and yellow indicates the activation peptide. 
The frame-shifted sequence is shown in gray. 

MLLLSLTLSLVLLGSSWGCGVPAITPALSYNQRIVNGENAVPGSWPWQVSLQETGWSRLPTAKSRLDATLSFWENMT
DLPMLNLCRSSRSQGPSHTLTGTPTPX 



Supplementary Figure 3. Uncropped version of gels shown in Figure 1.
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Figure 1 D and F



Supplementary Figure 4. Uncropped version of agarose gel shown in Figure 2C.



Supplementary Figure 5. Uncropped version of western blots shown in Figure 2D.


