
Supplementary data 

 

Insights into the mechanism of pre-mRNA splicing of tiny introns from the 

genome of a giant ciliate Stentor coeruleus 

 

Jirayu Nuadthaisong, Tanaporn Phetruen#, Chanakan Techawisutthinan#, 

Sittinan Chanarat* 

Laboratory of Molecular Cell Biology, Department of Biochemistry, Faculty of Science, 

Mahidol University, Bangkok, 10400, Thailand. 

# These authors contributed equally to this work 

* Corresponding author: sittinan.cha@mahidol.ac.th 

 

  



Supplementary figure legends 

Figure S1. Functional enrichment analysis of genes harboring introns in S. coeruleus. 

Gene ontology analysis was performed on g:Profiler using Tetrahymena thermophila (A) and 

Paramecium tetraurelia (B), two closely related ciliates in phylum Ciloiphora, as organism input 

parameter. GO, Gene ontology; MF, molecular function; BP, biological process; CC, cellular 

component; KEGG, Kyoto Encyclopedia of Genes and Genomes pathway. Padj, a p-value 

adjusted for multiple testing using the Benjamini-Hochberg method [1]. 

Figure S2. Annotated tiny introns of S. coeruleus are functional and indeed spliced out. 

Comparison between sequences of four different genes harboring introns at the genomic DNA 

and mRNA level. Genomic DNA sequences were retrieved from the StentorDB [2], the mRNA 

sequences from RNAseq experiment [3]. Intronic regions are highlighted in red. Amino acid 

sequences translated corresponding mRNA are also shown below each alignment pair. Note 

that, for simplicity purpose, U at the mRNA level is shown as T. (A) SteCoe_2110, (B) 

SteCoe_13333, (C) SteCoe_32708, and (D) SteCoe_38208 genes were analyzed. 

Figure S3. Results from ‘cmsearch’ program in the Infernal package (A) Alignment from 

cmsearch result represents matching between U1 snRNA candidate from S. coeruleus and 

covariance model (CM) of eukaryotic U1 snRNA (Rfam: RF00003). (B) – (E) Similar to Fig. 

S1A, but CMs of U2 (Rfam: RF00004), U4 (Rfam: RF00015), U5 (Rfam: RF00020), and U6 

snRNAs (Rfam: RF00026) were used as queries. Contigs and genomic locations of the S. 

coeruleus U-snRNA candidates are also indicated. 

Figure S4. A simplified proposed model of RNA interaction network during pre-B 

complex 

Figure S5. Length of predicted spliceosomal proteins of Stentor versus human proteins 

Comparison of the predicted proteins from S. coeruleus versus their human protein homologs. 

The line of identity (1:1) is shown as dashed line. aa: amino acids.  

Figure S6. Certain parts of the branching factors that are adjacent to the spliceosome 

active site are noticeably non-conserved. Sequence alignments of the three branching 

factors Yju2/CCDC94 (A), Cwc25/CCDC49 (B), and Ntc30/ISY1 (C) are shown. N-terminal 

regions of proteins that are projected to the spliceosomal active site are enclosed in red 

dashed boxes.  

Table S1. Functional enrichment analysis of genes harboring introns in S. coeruleus. 

Similar to Figure S1, but the full set of results were shown in table. 
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SteCoe_2110_gDNA -----------------------------------------------------------------------ATGTCTGAGCACAAGTCAAGGTGGGGCTTGCTAAAAACCCCAGTAACTC   50 
SteCoe_2110_mRNA ATAATCCATAATAATCTTTTGAAAAATTAAAGTCTATTGCACCCTCTGATAATATGGCATCATTGTAATAAATGTCTGAGCACAAGTCAAGGTGGGGCTTGCTAAAAACCCCAGTAACTC  120 
SteCoe_2110                                                                              M  S  E  H  K  S  R  W  G  L  L  K  T  P  V  T     16 
 
 
SteCoe_2110_gDNA AGCCACGCTTTGAAAATCTTGAAGTTCCTGATTTCTACAAGGCAAAGTTTTCATCAAATAACCCTTTAGAAATTGATCGTAAGCTATATTAAGAAAATACTTTGTTAAGCAATTTATTCG  170 
SteCoe_2110_mRNA AGCCACTCTTTGAAAATCTTGAAGTTCCTGACTTCTACAAGGCAAAGTTTTCATCAAACAACCCTTTAGAAATTGATC---------------AAAATACCTTGTTAAGCAATTTATTCG  225 
SteCoe_2110      Q  P  R  F  E  N  L  E  V  P  D  F  Y  K  A  K  F  S  S  N  N  P  L  E  I  D                 Q  N  T  L  L  S  N  L  F     51 
 
SteCoe_2110_gDNA AAGATATGTCAATGTCTACAAATACAGGCCCACCTAGCTACGATGTATTTTAAAATTAGAGTTTTTTGCTTCCAATACCAAATGATTGTGTTGGGCTTATTATTGGTAAGCAAGGTGATA  290 
SteCoe_2110_mRNA AAGATATGTCAATGTCTACAAATACAGGCCCACCTAGCTACGAC---------------AGTTTTTTGCTTCCAATACCAAATGATTGTGTTGGACTTATTATTGGTAAGCAAGGTGATA  330 
SteCoe_2110      E  D  M  S  M  S  T  N  T  G  P  P  S  Y  D                 S  F  L  L  P  I  P  N  D  C  V  G  L  I  I  G  K  Q  G  D     86 
 
SteCoe_2110_gDNA TGATAAAGCATCTTCGAGTAACCTCAAATGCTAGTGTCATACAAGTAGCTAAAGATTGTGCACCTGGATGTGCTTATAGAAATGTATTTATTGAAGGATCCCTAGAAAGCTATTGCCTTG  410 
SteCoe_2110_mRNA TGATAAAGCATCTTCGAGTAACCTCAAATGCTAGTGTTATACAAGTAGCTAAAGATTGTGCACCTGGATGTGCTTACAGAAATGTATTTATTGAAGGATCTCTAGAGAGCTATTGCCTTG  450 
SteCoe_2110      M  I  K  H  L  R  V  T  S  N  A  S  V  I  Q  V  A  K  D  C  A  P  G  C  A  Y  R  N  V  F  I  E  G  S  L  E  S  Y  C  L    126 
 
SteCoe_2110_gDNA CAAAAAAAATGATATACGAAATCATTGATGAGAACAATAAAGCGAAGAGACTTCCAACATATAATTTGACCCACACACTCTCTTCTGAACCATATGTAGAAATTATTGTCCCTGAGCCTT  530 
SteCoe_2110_mRNA CAAAAAAAATGATATACGAAATCATTGATGAGAACAATAAAGCGAAGAGACTTCCAACATATAATTTGACCCACACACTCTCTTCTGAACCATATGTAGAAATTATTGTCCCTGAGCCTT  570 
SteCoe_2110      A  K  K  M  I  Y  E  I  I  D  E  N  N  K  A  K  R  L  P  T  Y  N  L  T  H  T  L  S  S  E  P  Y  V  E  I  I  V  P  E  P    166 
 
SteCoe_2110_gDNA ATATAGAGCTGATGTTAGGAAGTGATTTATTAATACTGAAAAAAATCCATGCTGAGTCTGGAGCCCAGGTTCTAGTCCCAACAAAGTGTGCCCCAGGTACGAATAATCGTTATTTGACCA  650 
SteCoe_2110_mRNA ATATAGAGCTGATGTTAGGAAGTGATTTATTAATACTGAAAAAAATCCATGCTGAGTCTGGAGCCCAGGTTCTAGTCCCAACAAAGTGTGCCCCAGGTACGAATAATCGTTATTTGACCA  690 
SteCoe_2110      Y  I  E  L  M  L  G  S  D  L  L  I  L  K  K  I  H  A  E  S  G  A  Q  V  L  V  P  T  K  C  A  P  G  T  N  N  R  Y  L  T    206 
 
SteCoe_2110_gDNA TTACTGGCCAGCCAGAATGCATAAGATTAGCAAAAAGAATGATTTATGAAATCTTAGAACCAGTATTGTATATTTAGGCATATAGAGAACATGCTGTAGCCAATGGTGTTGGGGTCATTA  770 
SteCoe_2110_mRNA TTACTGGCCAGCCAGAATGCATAAGATTAGCAAAAAGAATGATTTATGAAATCTTAGAACCAG---------------CATATAGAGAACATGCTGTAGCTAATGGTGTTGGGGTCATTA  795 
SteCoe_2110      I  T  G  Q  P  E  C  I  R  L  A  K  R  M  I  Y  E  I  L  E  P                 A  Y  R  E  H  A  V  A  N  G  V  G  V  I    241 
 
SteCoe_2110_gDNA ACCATGAGCAAATTGATCCAGAGTTTCCTTACTGCAGTTTTTATGGCTTAGTGCTCAAAGTCCAAATGATTACTATGACTGCTTGTGAGGCAACTTCTAACCCAGCAACTGCAGCATTGA  890 
SteCoe_2110_mRNA ACCATGAGCAAATTGATCCAGAGTTTCCTTACTGCAGTTTTTATGGCTTAGTGCTCAAAGTCCAAATGATTACTATGACTGCTTGTGAGGCAACTTCTAACCCAGCAACTGCAGCATTGA  915 
SteCoe_2110      N  H  E  Q  I  D  P  E  F  P  Y  C  S  F  Y  G  L  V  L  K  V  Q  M  I  T  M  T  A  C  E  A  T  S  N  P  A  T  A  A  L    281 
 
SteCoe_2110_gDNA AAAGTATAAACAAACATTTTCAATAA------------------------------------  916 
SteCoe_2110_mRNA AAAGCATAAACAAACATTTTCAATAATTTATTAGAGTTATAATTTTCATAAATAAATTATCA  977 
SteCoe_2110      K  S  I  N  K  H  F  Q  *                                       289 
 
 
 

SteCoe_13333-gDNA --ATGTATCGACAAAGAAAAAAGTTCCTTAAAACAAAAGCTCATATCCTAACAATTCAAAGGTTCTGGAAAAAAACATATCCTCTAATGAAACTGTATAAAAAAATCAAATTTTACGTTA 118 
SteCoe_13333-mRNA GAATGTATCGACAAAGAAAAAAGTTCCTTAAAACAAAATCTCATATCCTGACAATTCAAAGGTTCTGGAAAAAAACATACCCTCTAATGAAACTGTATAAAAAAATCAAATTTTACGTTA 120 
SteCoe_13333         M  Y  R  Q  R  K  K  F  L  K  T  K  A  H  I  L  T  I  Q  R  F  W  K  K  T  Y  P  L  M  K  L  Y  K  K  I  K  F  Y  V    39 
 
SteCoe_13333-gDNA AAAAACTAGGAAAATATGCTGAAGAAATGTATAAAAAAAAAACAAAAGCAGCGATTTGTATACAAAAGTTTTATAAGAAATATAAAGTTAGGAAGGAGTATAAGGATAAAATATATGAAA 238 
SteCoe_13333-mRNA AAAAACTAGGAAAATATGCTGAAGAAATGTATAAAAAAAAAACAAAAGCAGCGATTTGTATACAAAAGTTTTATAAGAAATATAAAGTTAGGAAGGAGTATAAGGATAAAATATATGAAA 240 
SteCoe_13333      K  K  L  G  K  Y  A  E  E  M  Y  K  K  K  T  K  A  A  I  C  I  Q  K  F  Y  K  K  Y  K  V  R  K  E  Y  K  D  K  I  Y  E    79 
 
SteCoe_13333-gDNA AAGTTAAAATAACAATGCATGAAAAACTTTTGAGGAGACAAAGCAAGTTAGTTCAAGATAGGAACAGGAAAAAACAAGCTGTTAAGGTTATTGAAAGGTAAAATTTATTTAGAGAATGGT 358 
SteCoe_13333-mRNA AAGTTAAAATAACAATGCATGAAAAACTTTTGAGGAGACAAATCAAGTTGGTTCAAGATAGGAACAGGAAAAAACAAGCTGTTAAGGTTATTGAAAG---------------AGAATGGA 345 
SteCoe_13333      K  V  K  I  T  M  H  E  K  L  L  R  R  Q  S  K  L  V  Q  D  R  N  R  K  K  Q  A  V  K  V  I  E  R                 E  W   114 
 
SteCoe_13333-gDNA TGAAAAGGATGAAAAGGCAAAGAATGAGAAGTTTAAGGAAGTATTTGGCCACGATTCCTTATGAGTGCAGGGTATTATGTTTAAAATATAAGCAAGCTAAAAGAGAAACTGATGTTTTAC 478 
SteCoe_13333-mRNA TGAAAAGGATAAAAAGGCAAAGAATGAGAAGTTTAAGGAAGTATTTGGCCACAATTCCTTATGAGTGCAGGGTATTGTGTTTAAAATATAAGCAAGCTAAAAGAGAAACTGATGTTTTAC 465 
SteCoe_13333      L  K  R  M  K  R  Q  R  M  R  S  L  R  K  Y  L  A  T  I  P  Y  E  C  R  V  L  C  L  K  Y  K  Q  A  K  R  E  T  D  V  L   154 
 
SteCoe_13333-gDNA AAGCTGATTTGAATAAAGTTATAAAAACAAGTGGATTTGGGTGTTATTAG--------------- 528 
SteCoe_13333-mRNA AAGCTGATTTGAATAAAGTTATAAAAACAAGTGGATTTGGGTGTTATTAGGGTAAAGTTATGCCT 530 
SteCoe_13333      Q  A  D  L  N  K  V  I  K  T  S  G  F  G  C  Y  *                 170 
 
 

SteCoe_32708-gDNA --------------------------------------------------------------------------------ATGAAAGAAAAGCTCTCAGATCCAAGACTACCAATAAAAG   40 
SteCoe_32708-mRNA GCTGATAAGCTGTATTTTTATCAGTAGAGCGTCTTGCAGATTATCTTTGTAAGGATTGATAATAGCTATCCATATTTACAATGAAAGAAAAGCTCTCAGATTCAAGGCTACCGATAAAA-  119 
SteCoe_32708                                                                                       M  K  E  K  L  S  D  P  R  L  P  I  K     13 
 
SteCoe_32708-gDNA TAACTTTTATTTAGAGAGCACGTTCAAATATCAAGGAAGATGATAGCAAAAAAAAACCAGTCACAGCTGTGGAACTTGAAAAAATAAAGAAATTCGATGCTTTTATAGATCAAATCATCC  160 
SteCoe_32708-mRNA --------------AGATCACGCTCAAACATCAAGGAAGATGAATGCAAAAAAAAGCCAGTCACAGCCGAAGAACTTGAAAAAATAAAGAAATTCGATGCTTTAATAAATCAAATCATCC  225 
SteCoe_32708                     R  A  R  S  N  I  K  E  D  D  S  K  K  K  P  V  T  A  V  E  L  E  K  I  K  K  F  D  A  F  I  D  Q  I  I     48 
 
SteCoe_32708-gDNA ACAAAATAGACCCTTTCACAGTTGACGCTTTTGACACTTCAGTGTCGAGCATTAAAGGAAAGCTATCAGAATTCCCAAATGATACTGAATTCCAAGATTTATACCGAGAGTATATCAAAG  280 
SteCoe_32708-mRNA ACAAAATAGACCCTTTCACAGTCAACGTCTTTGATACTTCAGTATCGAATATTAAGTGCAAGCCAGCAGAAATCCCGCATGACACTGAATTTCAAGACTTATACCGAGAGTATATCCAAG  345 
SteCoe_32708      H  K  I  D  P  F  T  V  D  A  F  D  T  S  V  S  S  I  K  G  K  L  S  E  F  P  N  D  T  E  F  Q  D  L  Y  R  E  Y  I  K     88 
 
SteCoe_32708-gDNA AGCCTCAAAAGCAAAAGAAAAGTAATTCCTATTCAGAATTCACAGAGTGCAAAAAACGCTTTGACCTTGTTATGAATAAAGAAGACCCTGAGCAAGATTCCCTATTATCTCAAAGGTTTG  400 
SteCoe_32708-mRNA AGCCTCAAAAGCAAAAGAAAAGTAATTCCTATTCAGAATTTGCTGAGTGTAAAAGACGTTTCGATCTTGCCATGAACAAAGAAGACCCTGAGCAAGATTCCTTACTAGTTCAAAGATTTG  465 
SteCoe_32708      E  P  Q  K  Q  K  K  S  N  S  Y  S  E  F  T  E  C  K  K  R  F  D  L  V  M  N  K  E  D  P  E  Q  D  S  L  L  S  Q  R  F    128 
 
SteCoe_32708-gDNA AGATCTACAACAAAGCAATACCACTAAATAATGACGTTCAGAATATGCTTGAGTTCTTGAAAGACTTACCTAGGACAAATGCTGCAATTGAAAGGAAAAGCATTCAGAGGCATGCGCTTG  520 
SteCoe_32708-mRNA AGATCTACAACAAAGCAATACCAGTAAATAATGGCGTTCGGAATATGCTTGAGTTCTTGAGGGACTTGCCTAGGCCGAATAATGCAGTTGAAAGGAAAAACGTTCAGAGGCAGGCGCTGG  585 
SteCoe_32708      E  I  Y  N  K  A  I  P  L  N  N  D  V  Q  N  M  L  E  F  L  K  D  L  P  R  T  N  A  A  I  E  R  K  S  I  Q  R  H  A  L    168 
 
SteCoe_32708-gDNA AGCTTAAAAGAAAAAAATTTACTGAGTCTAAGAGTATTAGTCCTGATAAAAAAATTGCGGCTAAAGTTCTAGAAACCGACCCCCCACCCTCAGGACCTTTGAGCATACAGGAAAAACTTG  640 
SteCoe_32708-mRNA AGTTTAAAAGAAAAGATTTAGCTGAGTCTAAGAGCGTTAGTCCTGATAAAAAAATTGCGGCTAAAGTTCTAGAAATCGACCCTCCACCCTCAGGATCTTTGAGCACACAGGAAAAACTTG  705 
SteCoe_32708      E  L  K  R  K  K  F  T  E  S  K  S  I  S  P  D  K  K  I  A  A  K  V  L  E  T  D  P  P  P  S  G  P  L  S  I  Q  E  K  L    208 
 
SteCoe_32708-gDNA TCTTGTTGAGGGCCCTGGCCAAGCATATGGGTGATTGGGAAAAAATAAGCAAGGAATTTAAAGATAAGCCTGTATCAGGGGATCTTCTGAAAAAAATATGGAGGTGTTTGAAGGTAACTA  760 
SteCoe_32708-mRNA TCTTGTTGCGGGCCTTAGCCAAGTACATGGGCGATTGGGAAAAAATAGGCAAGGAGTTTAAAGATAAGCCTATGCCAGAGGATCTACTGAAAAAAATATGGAGGTGCTTGAAGGTAACTA  825 
SteCoe_32708      V  L  L  R  A  L  A  K  H  M  G  D  W  E  K  I  S  K  E  F  K  D  K  P  V  S  G  D  L  L  K  K  I  W  R  C  L  K  V  T    248 
 
SteCoe_32708-gDNA TGAAGGAAGAGGTTATTGATATCAGGAAAAAGGCGCCTCAATATCATTATTTTAAATGGCTTAGGGCTGCTGTTAGAAAGTTTGAGCAAAACAAAGGTAAGAAAAGCAAATCAAAAGCTT  880 
SteCoe_32708-mRNA TGAAGGAAGAAGTCGTTGATATCAGGAAAAAAGCGCCTCAATATCATTATTTTAAATGGCTTAGGGCTGCTGTTAGGAAGTTTGAGCAGAACATAGGGAAGAAAAACAAGCAAAAAGCTT  945 
SteCoe_32708      M  K  E  E  V  I  D  I  R  K  K  A  P  Q  Y  H  Y  F  K  W  L  R  A  A  V  R  K  F  E  Q  N  K  G  K  K  S  K  S  K  A    288 
 
SteCoe_32708-gDNA TTACAAGTATTAACCCTAAGCCAAAAGAGCAAAGATTTGACATTTTAAGTATCATGGCTGAAGCTGAAAATATTAAGTGCAGTGGGATAGAGAGTTCTACACATCTAAACATAACATCCT 1000 
SteCoe_32708-mRNA TTAAAAATATTAACCCTAAGCCAAAAGAGCAAAGATTCGATATTCTAAGTATCATGGCTGAAGCTGAAAATATTAAATGCAGTGGAATTGAGAGTTCTACACATTTAAATATAACTTCAT 1065 
SteCoe_32708      F  T  S  I  N  P  K  P  K  E  Q  R  F  D  I  L  S  I  M  A  E  A  E  N  I  K  C  S  G  I  E  S  S  T  H  L  N  I  T  S    328 
 
SteCoe_32708-gDNA CAAGTTCTTTTAAAGCATACACAAATTCAGGAACCCTGCAAGAACTGTGCAACTAA---------------------------- 1056 
SteCoe_32708-mRNA CAAGCTCTTTTAAAGTATACACAAACTCTGGAACTTTGCAAGAACTGTATAACTAATAAAGTTAGATTGGCACTTTGATCTAAA 1149 
SteCoe_32708      S  S  S  F  K  A  Y  T  N  S  G  T  L  Q  E  L  C  N  *                               346 
 
 

SteCoe_38208-gDNA ATGAAAGAGCTTCAGGATGAATCTGGAGAGTTATTTGATTTAGAAATAACAGGGATATTTTTGGCAATATATGGATTGCTTTCACTATTTGCATGCCTTAAGTCAATCCGCTGTATCAGG  120 
SteCoe_38208-mRNA -TGAAAGAGCTTCAGGATGTATCTGGAGAGTTATTTGACTTAGAAATAACAGGGATATTTTTGGCAATATATGGATTGCTTTCACTATTTGCATGCTTTAAGTCAATCCGCTGTATCAGG  119 
SteCoe_38208       M  K  E  L  Q  D  E  S  G  E  L  F  D  L  E  I  T  G  I  F  L  A  I  Y  G  L  L  S  L  F  A  C  L  K  S  I  R  C  I  R   40 
 
SteCoe_38208-gDNA AATATGAAAGCAGAATATAATTATAGAATTCTTTGGTTTTACTTTATCATTAACAGTGTCACTTTTTGTAATCTTTATTTAGTAAGAATAGTTTGGTGTTTAAACTACTTTGGCATATAC  240 
SteCoe_38208-mRNA AATATGAAAGCAGAATATAATTATAGAATTCTTTGGTTTTACTTTATCATTAACAGTGTCACTTTTT---------------TAAGAATAGTTTGGTGTTTAAACTACTTTGGCATATAC  224 
SteCoe_38208       N  M  K  A  E  Y  N  Y  R  I  L  W  F  Y  F  I  I  N  S  V  T  F                 L  R  I  V  W  C  L  N  Y  F  G  I  Y   75 
 
SteCoe_38208-gDNA TCAGAAAATACTTATAATTTATTGGATTGCTTATCTTCAGCTACATTGGAGTTACTTGGATATACTTTTATAGTATTTTGGCTTGATATATACATAGATATAGATCTTTTTATCTCAAAA  360 
SteCoe_38208-mRNA TCAGAAAATACTTATAATTTATTAGATTGCTTATCTTCAGCTACATTGGAGTTACTCGGATATACTTTTATAGTATTTTGGCTTGATATATGCATAGATATAGATCTTTTTATCTCAAAA  344 
SteCoe_38208       S  E  N  T  Y  N  L  L  D  C  L  S  S  A  T  L  E  L  L  G  Y  T  F  I  V  F  W  L  D  I  Y  I  D  I  D  L  F  I  S  K   115 
 
SteCoe_38208-gDNA GAAAAGGCCCAGTTATATAGTATCACTTTGCGATGTGCTTATGCTCTCTTATCAGTTTTTACATATGCAGCTCATATTTACTTAATATACTTTCAAATATTTTCAATAAACTCTATTGAC  480 
SteCoe_38208-mRNA GAAAAGGCCCAGTTATATAGTATCACTTTGCGATGTACTTATGCTCTCTTATCAGTTTTTACATATGCAGCTCATATTTACTTAATATACTTTCAAATATTTTCAATAAACTCTATTGAC  464 
SteCoe_38208       E  K  A  Q  L  Y  S  I  T  L  R  C  A  Y  A  L  L  S  V  F  T  Y  A  A  H  I  Y  L  I  Y  F  Q  I  F  S  I  N  S  I  D   155 
 
SteCoe_38208-gDNA TCTGTTATTTACTTCAGTGCTTTTATCTCTATATTCGTATCAATAGCTCTTATCATTAGTGGCCGGCTTTTAGTTAAGAAAATCAATCTTGTCTACTCTCAAAGCATTGGGGAAAAAGTC  600 
SteCoe_38208-mRNA TCTATTATTTACTTCAGTGCTTTTATCTCTATATTTGTATCAATAGCTCTTATCATTAGTG-----------------------------------------------------------  525 
SteCoe_38208       S  V  I  Y  F  S  A  F  I  S  I  F  V  S  I  A  L  I  I  S  G  R  L  L  V  K  K  I  N  L  V  Y  S  Q  S  I  G  E  K  V   195 
 
SteCoe_38208-gDNA AATAAAAGAGTAAAGCTAATAATAATAGCAAGTAGCTTTATCTATATTTCAAAAAGCTGTTTGTTTATTACAGCTGAATTCACTCATAAAACTAAAAATTTTGGTTTTGATATCGCATTT  720 
SteCoe_38208-mRNA ------------------------------------------------------------------------------------------------------------------------      
SteCoe_38208       N  K  R  V  K  L  I  I  I  A  S  S  F  I  Y  I  S  K  S  C  L  F  I  T  A  E  F  T  H  K  T  K  N  F  G  F  D  I  A  F   235 
 
SteCoe_38208-gDNA ATGTTTATTTATGTGATTGGAACTGAGATTTTCCCATTATGTTCTGTTTTATATTTCCTTAAACCTAATTTGCTTGAAAATAGTTCTTTGAATAGTAGTTGGATTCCTAGTGGGTTAAGA  840 
SteCoe_38208-mRNA ------------------------------------------------------------------------------------------------------------------------ 
SteCoe_38208       M  F  I  Y  V  I  G  T  E  I  F  P  L  C  S  V  L  Y  F  L  K  P  N  L  L  E  N  S  S  L  N  S  S  W  I  P  S  G  L  R   275     
 
SteCoe_38208-gDNA AGTGAAAAAAGTTCATTATCAAAAGTATCAAGAATTTTTAAAACTTTTATGAAAAGCAAAGTATTTGAAAATACTTTATTAGATTATTTAGAATCTGATCATAGGTCTTTGAGTTTACCT  960 
SteCoe_38208-mRNA ------------------------------------------------------------------------------------------------------------------------  
SteCoe_38208       S  E  K  S  S  L  S  K  V  S  R  I  F  K  T  F  M  K  S  K  V  F  E  N  T  L  L  D  Y  L  E  S  D  H  R  S  L  S  L  P   315  
 
SteCoe_38208-gDNA GCTACTAAATTAAATACAAGAGAGTTTGTAAAACAGAAAAGTATAGCTAGCATTTAA 1017 
SteCoe_38208-mRNA ---------------------------------------------------------    
SteCoe_38208       A  T  K  L  N  T  R  E  F  V  K  Q  K  S  I  A  S  I  *  333 
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