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[bookmark: _GoBack]Curation notes for CNIH genes.
This document contains the raw notes used to (1) correct obvious splicing errors in hypothetical (predicted) proteins; (2) extend the N- and C- termini encoding genes portions of genes; and (3) restore missing gene segments in assembled genomes by identifying overlapping unmapped scaffolds with the missing pieces. The recording of annotation notes in this document does not imply that the annotated sequences were used in the final multiple-sequence alignment, only that the notes were used in determining the support for a CDS.


Curation of cornichon-like gene of Mnemiopsis
ML48161a, extending N-terminus encoding:

MGMNATQTKFSTIKCGARIIT
IISFDELKTDYKNPIDLCNSLNP
LVLPEYALQGFIALSYLYY

ttatcgatcttactatgatgacttttaacaaagtttagcgataaacctctgctaacgtc
 I  I  D  L  T  M  M  T  F  N  K  V  -  R  -  T  S  A  N  V 
tcaATGGGCATGAATGCTACCCAAACGAAGTTTAGTACAATTAAATGTGGTGCAAGGATA
 S  M  G  M  N  A  T  Q  T  K  F  S  T  I  K  C  G  A  R  I 
ATAACGgtaatcgtgacgaagtgttttctgattcatgagaaaatttttgaaagctcatct
 I  T  V  I  V  T  K  C  F  L  I  H  E  K  I  F  E  S  S  S 
caattctatactttcaaaataaaatgaaataagatttgacaag...
 Q  F  Y  T  F  K  I  K  -   


ctttccctaatcacgtgatctccctttgtcATGCTCTTCATAATAgtgagacttgtcatg
 L  S  L  I  T  -  S  P  F  V  M  L  F  I  I  V  R  L  V  M 
cagcacatgaaagcgaaccatatacattatacacaaccaaaagtaattgagaagcgtggg...
 Q  H  M  K  A  N  H  I  H  Y  T  Q  P  K  V  I  E  K  R  G

or

catgatatgcaaaaagcaatattttgctatttgatgtagctatagCACTGTTACGGCTTG
 H  D  M  Q  K  A  I  F  C  Y  L  M  -  L  -  H  C  Y  G  L 
CTAGCCCCTCTTATCTGGATTgtttatgactgaccaatcttattacttctgtttaagtag...
 L  A  P  L  I  W  I  V  Y  D  -  


caattctatactttcaaaataaaatgaaataagatttgacaagtttcattatttcagATA
 Q  F  Y  T  F  K  I  K  -  N  K  I  -  Q  V  S  L  F  Q  I 
ATTTCATTTGACGAGCTTAAGACAGATTATAAAAACCCCATTGACTTATGCAACTCTCTA
 I  S  F  D  E  L  K  T  D  Y  K  N  P  I  D  L  C  N  S  L 
AATCCGgtaagtcaaatattcatatattatttcacttatcattaaagatataaaatgatt...
 N  P  V  S  Q  I  F  I  Y  Y  F  T  Y  H  -  

gtatattacagtgtatactattacagtgtatattacagtgtatagtattacacctgatta
 V  Y  Y  S  V  Y  Y  Y  S  V  Y  Y  S  V  -  Y  Y  T  -  L 
taccctacatttcagCTGGTGTTGCCGGAGTACGCTCTGCAGGGTTTTATAGCGCTCAGT
 Y  P  T  F  Q  L  V  L  P  E  Y  A  L  Q  G  F  I  A  L  S 
TATCTCTACTACATGCAGTACCTGGGTATTGTGATAATGCTTCCTCTCACTGCTTATCAT
 Y  L  Y  Y  M  Q  Y  L  G  I  V  I  M  L  P  L  T  A  Y  H 
GCTTACCG
 A  Y    



Capitella teleta CNIR last annotated exon: check to see if can splice to another exon...
aagactttcatgatgttgaattatttacaatattttcttctttccagCATGATAATCACA
 K  T  F  M  M  L  N  Y  L  Q  Y  F  L  L  S  S  M  I  I  T 
CTTTTgtcgggATGAagactcgtcatgagccacagaaacaaatcaattttctccctatgt...
 L  L  S  G  -  

tgtgggtaaacgaacccattgtgaatgagcagctcagcgttgctacgggaaccgtagaaa
 C  G  -  T  N  P  L  -  M  S  S  S  A  L  L  R  E  P  -  K 
atgaaaacctatgaggaagaaaacagaatggaatcaagACTAAAAGATGAGGTTACCAAC
 M  K  T  Y  E  E  E  N  R  M  E  S  R  L  K  D  E  V  T  N 
CTGGGCTCCAGCAACTGTTCCTTCAAGTGAaaagcactcgctacgatcattcttcagact
 L  G  S  S  N  C  S  F  K  -  

Hydra vulgaris N-terminal exons needed AND FOUND IT (SINGLE ONE) in unmapped scaffold NW_004168619:
ttgtaactatattgttttgatctttgtttatagcctaataacataattacaATGAGTAAC
 L  -  L  Y  C  F  D  L  C  L  -  P  N  N  I  I  T  M  S  N 
GAAGTATTAGCCTTAATATTTGTTATGGCTGACACAGCCTTTTTAATGTTTCTTTCTGTT
 E  V  L  A  L  I  F  V  M  A  D  T  A  F  L  M  F  L  S  V 
TATTTTgtatcttttctaaagcttgtcatgttttagttctatatatataaataaaaaatt
 Y  F  V  S  F  L  K  L  V  M  F  -  

attacatatatatttaagtttctttaactttctcagATAATTAATTTATCAGATTTAGAA
 I  T  Y  I  F  K  F  L  -  L  S  Q  I  I  N  L  S  D  L  E 
TGCAATTACACAAACTCAGGGGACGGATGTCGTCGGTTAAGCAAGgtatagtaaaaatgt
 C  N  Y  T  N  S  G  D  G  C  R  R  L  S  K  V  -  


Curation of Sphaeroforma arctica first annotated exon

aaatatatgtgtgtattatgtgtgtgcgcgtatgtgcatgtgtacatagatctttgactt
 K  Y  M  C  V  L  C  V  C  A  Y  V  H  V  Y  I  D  L  -  L 
gtatgtgcgtgcgaaatcaacagatccgaagtcaaatcgtttattcatacctctaaagcg
 V  C  A  C  E  I  N  R  S  E  V  K  S  F  I  H  T  S  K  A 
tctcagcccacatgcgcgtttgctcatATGTTCTGGGTCGTCTATTCGGTgttagtCTTC
 S  Q  P  T  C  A  F  A  H  M  F  W  V  V  Y  S  V  L  V  F 
TTCTGGCACCGACAATCTAATAATTATAgtgagtaaacacttaaacgtacatctgcattt
 F  W  H  R  Q  S  N  N  Y  S  E  -  

ALHIPPFIHSAYCHTAVFAPNLLWFSINAQ

taaaagaatactactcaaaccatcatatagGGAAGCCATGAGACACCGTCAACCAATTAT
 -  K  N  T  T  Q  T  I  I  -  G  S  H  E  T  P  S  T  N  Y 
tgttctaaatataactcaaagctcttatcttatgtatggactgtcgaacggtcaccttct
 C  S  K  Y  N  S  K  L  L  S  Y  V  W  T  V  E  R  S  P  S 
ctgataccgtctctattgtgtttgtcagCAGCACTGCATATACCTCCCTTCATCCACTCG
 L  I  P  S  L  L  C  L  S  A  A  L  H  I  P  P  F  I  H  S 
GCTTATTGTCATACTGCGGTATTCGCACCCAACCTTTTGTGGTTCTCAATCAATGCGCAG
 A  Y  C  H  T  A  V  F  A  P  N  L  L  W  F  S  I  N  A  Q 
GTAATTGAGCTAACCGACTTGGAAGATGACATGGTCAACCCCATCGATCTGTGCAACAAA
 V  I  E  L  T  D  L  E  D  D  M  V  N  P  I  D  L  C  N  K 
TTGAACAGG
 L  N  R    


Curation of Batrachochytrium salamandrivorans
By regex of upstream 20 kb, only one match for:
(ATG)(...)(...)(...)(..[ag])(gt[ag]a..)
about 5 kb upstream.

ATG GCT GGA GGC AAG gtgact
 M   A   G   G   K
cctgctctccacaccttgcgctctatgcattcggctcttgtgtagTTGCTATTCTTATTT
 P  A  L  H  T  L  R  S  M  H  S  A  L  V  -  L  L  F  L  F 
GCCTTGGTTATGTCAGCTATCTTGCTGTTTGGCATGGTGTTTTTT
 A  L  V  M  S  A  I  L  L  F  G  M  V  F  F   



Curation of Dictyostelium discoideum, bad splice call loses region of homology to other amoeboids. UPSTREAM AND DOWNSTREAM EXONS RESCUED BY ANNOTATION

ATGTATGAACTTTCAACACCAGGTTTCGATATTACAATTTGCTTCTCTTTATTAGGAGTT
 M  Y  E  L  S  T  P  G  F  D  I  T  I  C  F  S  L  L  G  V 
GGTGGTTTAATTGCATTAATAgtaattCAGgtatgttatttattttttattttaaaaaat
 G  G  L  I  A  L  I  V  I  Q  V  C  Y  L  F  F  I  L  K  N 
gacatttagttgtttttttt...
 D  I  -  

atattaataatatttatttttaaactttagTTATTATTATTAACAGATTTAGAAGGAAAT
 I  L  I  I  F  I  F  K  L  -  L  L  L  L  T  D  L  E  G  N 
GATATAAATTCAATTGAATTTTCAAGAAGAATAAACAAATTAATTTTACCAGAATATATA
 D  I  N  S  I  E  F  S  R  R  I  N  K  L  I  L  P  E  Y  I 
ATTCAAGCTGTTTTTTCAGTATGGTTCCTTATAACATTTAGATTCTTTTTATTTTTATTA
 I  Q  A  V  F  S  V  W  F  L  I  T  F  R  F  F  L  F  L  L 
AATTCACCAGTTTTAGTTTATCATTATTTAAGgtatgattatttttcatttattatatca
 N  S  P  V  L  V  Y  H  Y  L  R  Y  D  Y  F  S  F  I  I  S 
tataataataaagaaagaattaaaagaaattgttactaa
 Y  N  N  K  E  R  I  K  R  N  C  Y  -  

ataataataataataataataataataataataataataataataataataataataata
 I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 
ataataataataattatttatatccatagAtattcaaaagGTCTCCATAAAGTTGACCCA
 I  I  I  I  I  I  Y  I  H  R  Y  S  K  G  L  H  K  V  D  P 
ACTAAAGTTTACCAAATGACAAGCAAATTTGGAAATCATTTAATGCTCAAATTAGTTTTT
 T  K  V  Y  Q  M  T  S  K  F  G  N  H  L  M  L  K  L  V  F 
TATATGGTTATGTTTTTCGTTTACCTTTTTGTTTTATTATTTAATCTTTTCAGCGAAtaa
 Y  M  V  M  F  F  V  Y  L  F  V  L  L  F  N  L  F  S  E  - 
L

Extending Ciona CNI

MAFTFAAFCYILALVLTA

catttttaaagttaacattatgtcatgttttatagaaaggatattcctgtagacacagat
 H  F  -  S  -  H  Y  V  M  F  Y  R  K  D  I  P  V  D  T  D 
tataaaATGGCTTTCACATTTGCTGCGTTCTGTTATATATTAGCCTTAGTATTAACTGCT
 Y  K  M  A  F  T  F  A  A  F  C  Y  I  L  A  L  V  L  T  A 
TTTCTAATATTCTTTGCAATATGGCAGGTATTTATGAATTCTATCTTTGGTTACTTATAT
 F  L  I  F  F  A  I  W  Q  V  F  M  N  S  I  F  G  Y  L  Y 
ATAAGCTTATAACTCTCAACTAATTAGAGAGTTAAGTTTATAATAATTAACTTTTACACA
 I  S  L  -  L  S  T  N  -  R  V  K  F  I  I  I  N  F  Y  T 



Nematostella CNI first annotated exon needs to be spliced to upstream exon that is not annotated yet.

tattaaatgaacaatatagtacatgcttgggttctctgtgctttctcggccagaggcccg
 Y  -  M  N  N  I  V  H  A  W  V  L  C  A  F  S  A  R  G  P 
ggtcggacagttgaagaaattaatttttgcacgctagtagccgccATGTCTTTCGAGGTG
 G  R  T  V  E  E  I  N  F  C  T  L  V  A  A  M  S  F  E  V 
TTTGCCTTCATTCTTGCTATTCTCATAAGCATTGCCTTAATATTCTTGATAATATGGAAC
 F  A  F  I  L  A  I  L  I  S  I  A  L  I  F  L  I  I  W  N 
gtgagtatcccttacatgtctttttttcatttttttcccctgctagtatcgtactttaat
 V  S  I  P  Y  M  S  F  F  H  F  F  P  L  L  V  S  Y  F  N 
atgtgtttcgattccttcctattccagATAATCGCATTTGATGATTTGAAGACGGACTAC
 M  C  F  D  S  F  L  F  Q  I  I  A  F  D  D  L  K  T  D  Y 
AAGAACCCTGTGGATCTTTGTAATAGTTTAAACCCG
 K  N  P  V  D  L  C  N  S  L  N  P    



Nematostella CNI last annotated exon ends with STOP but is most likely a splice site. Matches other cnidarians!

GTATATGAATCGTCCAATGATGAGTTCACCTGGGATTTATGACCCGACGGAGGTTATGAAT
  Y  M  N  R  P  M  M  S  S  P  G  I  Y  D  P  T  E  V  M  N 
GCTAGTGAACTGTGGAAATGTCAAAAGGAGGGATGGATCAAGCTAGCTTTTTATCTTGTT
 A  S  E  L  W  K  C  Q  K  E  G  W  I  K  L  A  F  Y  L  V 
AGCTTCTTCTATTATCTTTACAGgtaatatatgttgtcatttgcagt...
 S  F  F  Y  Y  L  Y  R  -  

tagtacttgatcatgacttagtttggcacctctgatcattcccttttttttctatttgtt
 -  Y  L  I  M  T  -  F  G  T  S  D  H  S  L  F  F  L  F  V 
ttacatttttttctttggactttcagAATGATGTATGCCCTCCTTGTTtgagatctagat
 L  H  F  F  L  W  T  F  R  M  M  Y  A  L  L  V  -  D  L  D 



Curation of Hagfish cnih4: Extend N-term. encoding:
ENSEBUG00000013855
attataatcatacaggaacaggaaaggttggttgacgttgttctgcaggactgaggagaa
 I  I  I  I  Q  E  Q  E  R  L  V  D  V  V  L  Q  D  -  G  E 
gaattgagattcgaaagtgggaagaggaagttgactgcgagaaacATGGCAGATACCATC
 E  L  R  F  E  S  G  K  R  K  L  T  A  R  N  M  A  D  T  I 
ATCTTCATCTTCTCCCTCCTCGACTGCTGCTTCCTCATCTTCTTGGCTGTTTATTTTgta
 I  F  I  F  S  L  L  D  C  C  F  L  I  F  L  A  V  Y  F  V 
tcttttgttccaccatcttcgcatttacaactccaacggaattttgtcctttccttctactaa...
 S  F  V  P  P  S  S  H  L  Q  L  Q  R  N  F  V  L  S  F  Y  -

ggtccttgacaagtccagGTGATTGCCTTTTCTGATTTGGAATGCGACTTCTTGAACGTC
 G  P  -  Q  V  Q  V  I  A  F  S  D  L  E  C  D  F  L  N  V 
ACGGCTTGCTGTTCTCGACTCAACAAG
 T  A  C  C  S  R  L  N  K  


Curation of Lamprey CNIH1 from WGS scaffold: PIZI01000041.1
ATGGCGTTCACGCTCGCCGCCTTCTGCTACATGTTGGCCCTCCTGCTTACGGCCGCGCTC
 M  A  F  T  L  A  A  F  C  Y  M  L  A  L  L  L  T  A  A  L 
ATCTTCTTCGCAATCTGGCATgtgagtgacgccaaactccgcggcctccctccccgagcc...
 I  F  F  A  I  W  H  

ctaatgccgttgaagcagtgacatgtgttcccgctctcttctcagATCATCGCCTTCGAT
 L  M  P  L  K  Q  -  H  V  F  P  L  S  S  Q  I  I  A  F  D 
GAACTCAAGACCGACTATAAGAACCCGATAGACCAATGCAACACGCTCAATCCGgtaaga
 E  L  K  T  D  Y  K  N  P  I  D  Q  C  N  T  L  N  P  V  R 
cacacagtctcttgcacatgcctacatgaatagcaacttataagtttgtgttcaggttag...
 H  T  V  S  C  T  C  L  H  E  -  

tgcagaggtatcgagggtgaacaatgccgcggatggatttgaatgcaagactgtgaagtc
 C  R  G  I  E  G  E  Q  C  R  G  W  I  -  M  Q  D  C  E  V 
ctggtgatgaggggcttaacgagtcgtaaggaggtgcttgtgctcAcccgcccctgcccc
 L  V  M  R  G  L  T  S  R  K  E  V  L  V  L  T  R  P  C  P 
agCTGGGTGCTGCCCGAGTATTTCATCCACGCGCTCTTCTGCGTCATGTTTCTGTGCGCC
 S L   V  L  P  E  Y  F  I  H  A  L  F  C  V  M  F  L  C  A 
ACCGAGTGGCTCACGCTGGTGCTCAATGTGCCCCTCTTCTCCTACCACATCTGGAGgtgagc...
 T  E  W  L  T  L  V  L  N  V  P  L  F  S  Y  H  I  W  R  - 
 

gtgcggcacaaacacttgcggaacgttttatattaatgaacattgtgggtgttgtggttg
 V  R  H  K  H  L  R  N  V  L  Y  -  -  T  L  W  V  L  W  L 
gctgatggtccatggttgatggctgccgatgacagGTACCTGCATCGGCCGGTGATGAGC
 A  D  G  P  W  L  M  A  A  D  D  R  Y  L  H  R  P  V  M  S 
GTGCCTGGCCTCTATGACCCCACCACCATCATGAACGCTGATGTCTTGGCCTACTGCCAG
 V  P  G  L  Y  D  P  T  T  I  M  N  A  D  V  L  A  Y  C  Q 
AAGGAGGGCTGGTGCAAGCTCGCCTTCTACCTGCTGTCCTTCTTCTACTACTTATACAGg
 K  E  G  W  C  K  L  A  F  Y  L  L  S  F  F  Y  Y  L  Y  S 
tgcagtcaccgtccctccgcaggggcttcacccctagtgtcgtgaaggttgcaattgtgt...
 C  S  H  R  P  S  A  G  A  S  P  L  V  S  -  

tgcggttggtgcgagttacctaccacccgtgtgtgctccatttgcagCATGATCTACGTG
 C  G  W  C  E  L  P  T  T  R  V  C  S  I  C  S  M  I  Y  V 
ctggtgagctactagcatggagcacagctccacgcccagcctggcctcaagagatccagc
 L  V  S  Y  -  



Curation of Lamprey ENSPMAG00000005674 CNIH23: screwy splice sites
Exon 1 bump out splice site:
ATGGCGTTCAGCTTCTCCGCCTTCTGCTACATGCTGGCCCTGCTCCTGTGCTCCACGCTC
 M  A  F  S  F  S  A  F  C  Y  M  L  A  L  L  L  C  S  T  L 
ATCTTCTTCGCCATCTGGCACGTGAgtgatgctgctgttgctgctgcccgcacaccgcgc
 I  F  F  A  I  W  H  V  S  D  A  A  V  A  A  A  R  T  P  R 
ggagccgaattgagtgccggtggctcgcgcttgggtcctgggagacttgcccgggcgtac
 G  A  E  L  S  A  G  G  S  R  L  G  P  G  R  L  A  R  A  Y 
agtatttggactgcgaggtagccacttgatgccagtgcaataaaatgattattaaatcca
 S  I  W  T  A  R  -  

Annotated exons 2 to 6 are poor choices made in presence of assembly gap. Delete these and fill from WGS unplaced scaffolds. 

Using WGS scaffold AEFG01039368.1 can fill in gaps with these two exons connecting to annotated exon “7”:
tctatatagccgtgcactgcttggatttgcataagacgtgctgcatgaatttgcataaag
 S  I  -  P  C  T  A  W  I  C  I  R  R  A  A  -  I  C  I  K 
tcgtgcactgcgttaagtgcaagcgacgatgtaaattcacggaacgtcgcagccttgagc
 S  C  T  A  L  S  A  S  D  D  V  N  S  R  N  V  A  A  L  S 
acggttcccgcgagcgaacaacgtaacgcctccttcccctcctcctcctcacagATCGCT
 T  V  P  A  S  E  Q  R  N  A  S  F  P  S  S  S  S  Q  I  A 
GCTTTCGACGAACTCCAGCGCGAATGCACGAGTCCCCTCGAGCACAGCAACGTGTTGAAC
 A  F  D  E  L  Q  R  E  C  T  S  P  L  E  H  S  N  V  L  N 
AAGgtacggccagagtgggcagagaggaacgccagccccgccggaggactcggacaaagg
 K  V  R  P  E  W  A  E  R  N  A  S  P  A  G  G  L  G  Q  R 
gaagtgccacggggctacccgccttaacccacgcgccgtggtgccagcctctttgccagc...
 E  V  P  R  G  Y  P  P  -  

QERMRKIERICRMLRQ
tctaaatcgagtgcgtaaatgaacagatattgcgaacgtgttcataattatacttattga
 S  K  S  S  A  -  M  N  R  Y  C  E  R  V  H  N  Y  T  Y  - 
aatgacgcgcgtgtgcgtgtgtccgtgcgtgtgtgtgtgcgtgcgcatgatgctgtcgcc
 N  D  A  R  V  R  V  S  V  R  V  C  V  R  A  H  D  A  V  A 
tgcatgcagCAAGAGCGGATGAGGAAAATTGAACGGATCTGCCGCATGCTGAGACAGgtt
 C  M  Q  Q  E  R  M  R  K  I  E  R  I  C  R  M  L  R  Q  V 
ggcttaacccctcacccgcccgtcacaccattgtttgcgaaaagcgcaccgtgttctttg
 G  L  T  P  H  P  P  V  T  P  L  F  A  K  S  A  P  C  S  L 
tcttgcgcggagcgggcttgctggctggcctatggaaatacgcgcctgtatgttgaggtc
 S  C  A  E  R  A  C  W  L  A  Y  G  N  T  R  L  Y  V  E  V 
cgtgtgagcctgggcccccccgataaatcgcaggaacgttcgctcgcagtgctccattcc
 R  V  S  L  G  P  P  D  K  S  Q  E  R  S  L  A  V  L  H  S 
cacgggcgctcccaggctgtgccgagtctgcagctgctttctatattgagttgtaggcaa
 H  G  R  S  Q  A  V  P  S  L  Q  L  L  S  I  L  S  C  R  Q 
catattatccccagacgcggcgcagtcaaatagtaacggagcgtcaaaggaacatttcgc
 H  I  I  P  R  R  G  A  V  K  - 


tattgtctgattatttatttgtagtgagtttgctgtttcatccagtaattggagatgtcct
  I  V  -  L  F  I  C  S  E  F  A  V  S  S  S  N  W  R  C  P 
ctgcatccacagCTGATCCTGCCAGAATATTTCATCCACAGCTTATTCTGCCTCATGTTC
 L  H  P  Q  L  I  L  P  E  Y  F  I  H  S  L  F  C  L  M  F 
CTGTGTGCCCTGGAGTGGCTGGCCGTGGGGGTAAATGCACCTCTCCTGTGCTACCACATC
 L  C  A  L  E  W  L  A  V  G  V  N  A  P  L  L  C  Y  H  I 
TGGAGgtaacaaatcaaaattccttcgctcctttgcccttccccatgtgattccccaagt
 W  R  -  

Penultimate exon (“exon 7”) can choose different splice sites:
acgctggcatcactttgtgtcacatctttggtgtgtgcccctgtcacttaaccccacagG
 T  L  A  S  L  C  V  T  S  L  V  C  A  P  V  T  -  P  H  R 
GTACCTACGTGGACCGGCGATGAGCTCTCCTGGACAGTACGACCCCTGTGCTGTTTTGGGC
  Y  L  R  G  P  A  M  S  S  P  G  Q  Y  D  P  C  A  V  L  G 
GACGACGCGTTGGCCTACTGTCGCAAGGAGGGCTGGTGCAAGCTCGGATTTTACCTGCTC
 D  D  A  L  A  Y  C  R  K  E  G  W  C  K  L  G  F  Y  L  L 
TCCTTTTTTTACTACCTCTACAGGTTAgtgggagattggacaatttgatggctcgctcgc
 S  F  F  Y  Y  L  Y  R  L  V  G  D  W  T  I  - 

New last exon to stop or splice site, doesn’t matter:
agccgttttaatcgcgttccactgtagATATACACTTGTGCATTGAAACTATCGGATGGT
 S  R  F  N  R  V  P  L  -  I  Y  T  C  A  L  K  L  S  D  G 
aacagagtacacgtgtttctgttccatgagcttatgcatgctgcgtgtgaagtctaaatc
 N  R  V  H  V  F  L  F  H  E  L  M  H  A  A  C  E  V  -  

Hagfish CNIH23 ENSEBUG00000010429 has exon missing between first and second annotated exons:
First exon:
ATGGAAATCTCCTTCACCTTCGCTGTTTTCTGTTACATGCTCGCCTTTCTACTGAGTATC
 M  E  I  S  F  T  F  A  V  F  C  Y  M  L  A  F  L  L  S  I 
GCCCTCATCTTCTTCGCCGTCTGTCACgtatgttcctccactttcccaatcataataatc
 A  L  I  F  F  A  V  C  H  V  C  S  S  T  F  P  I  I  I  I 
ataataataatgataataatggtattgttattcatgagaggggacgctgtcaatagcaca
 I  I  I  M  I  I  M  V  L  L  F  M  R  G  D  A  V  N  S  T 
cataatggagataggaatttgtataatttatctctaacagtaaccagcaatgggtgaagc...
 H  N  G  D  R  N  L  Y  N  L  S  L  T  V  T  S  N  G  -  

caacaaaattaatgatttttttttttgcagATCATTGCATTCGATGAGCTGAAGAAGGAG
 Q  Q  N  -  -  F  F  F  L  Q  I  I  A  F  D  E  L  K  K  E 
ATGCGGGCTTCgttagaGCATGAGGAAGAGCAGATCCAGgtgagttgtggtcggagattg
 M  R  A  S  L  E  H  E  E  E  Q  I  Q  V  S  C  G  R  R  L 
agcatcacaataaaaattcgcggaatgtctattgttccacagctcggtcatttccccaaa
 S  I  T  I  K  I  R  G  M  S  I  V  P  Q  L  G  H  F  P  K 
ttggattttccagccggagaatgaagtgcagttccatgtggattaatcgtgtcgttacgc...
 L  D  F  P  A  G  E  -  

aacactaacccgtacatgtgatctgatgggatctttttgttgcagTGTCACATACAGCAA
 N  T  N  P  Y  M  -  S  D  G  I  F  L  L  Q  C  H  I  Q  Q 
GTCCTGAAGGTGGAGCGGATTTGCTGCATGTTGCGAAAGgcaagtcatgtcatgtcacgt
 V  L  K  V  E  R  I  C  C  M  L  R  K  A  S  H  V  M  S  R 
cacgttgatgttcgttgtcgtcgcaacaaatttgaacataaagtgggaacaacggtgtgg
 H  V  D  V  R  C  R  R  N  K  F  E  H  K  V  G  T  T  V  W 
cttggcagggatgtgtacctcgtaaggccttgtgtacgttgggcctttgtagttgacgaa
 L  G  R  D  V  Y  L  V  R  P  C  V  R  W  A  F  V  V  D  E 
tatccgtgcaaacaaaacctttttgttgcttgaacataattgttttgggattttgagtgc...
 Y  P  C  K  Q  N  L  F  V  A  -  


Second annotated exon (splice site conserved in lamprey):
aaagtgtaattaattttggcacttttgacgcaaggaaattgttaaccacctatatctcta
 K  V  -  L  I  L  A  L  L  T  Q  G  N  C  -  P  P  I  S  L 
ccgcagTTGTTGCTCCCAGAGTATTTCATCCACGCCTTGTTCTGCGTGATGTTCCTCTGT
 P  Q  L  L  L  P  E  Y  F  I  H  A  L  F  C  V  M  F  L  C 
TCTATGGAGTGGCTCACGCTGGGCCTAAACACCCCACTTCTTTGCTACCACGTGTGGAGgtga
 S  M  E  W  L  T  L  G  L  N  T  P  L  L  C  Y  H  V  W  R  -



Coelacanth CNIH4 last annotated exon needs a splice, not a stop codon.

GTATATAATGGTGCCAAGTGGTAACATGGGAGTATTTGATCCTACTGAGATTCACAATCGA
  Y  I  M  V  P  S  G  N  M  G  V  F  D  P  T  E  I  H  N  R 
GGCCAACTGAAGTCACACATGAAAGAGGCCATGATAAAACTAGGCTTCCACCTGCTTTGT
 G  Q  L  K  S  H  M  K  E  A  M  I  K  L  G  F  H  L  L  C 
TTCTTCATTTATCTCTACAGgtaattttccaagggttctaaatttgggtgggggaggggg...
 F  F  I  Y  L  Y  R  -  

tctctcctcacagAGTCAGCCTGTGTAGTCTGACCACCTGGTCCTGGGTCTACCAACCGGTC
   S  P  H  R  V  S  L  C  S  L  T  T  W  S  W  V  Y  Q  P  V 
TCTTCCCAGTCGTATATAAAAAAAAATTAAtaactttccaccactttaaaattagttttt
 S  S  Q  S  Y  I  K  K  N  - 


Coelacanth CNIH2 from unplaced WGS scaffolds via BLASTN: 
AFYH01090731.1

ATGGCTTTTACCTTTGCTGCCTTCTGCTATATGCTAACACTGGTGTTGTGTGCATCCTTG
 M  A  F  T  F  A  A  F  C  Y  M  L  T  L  V  L  C  A  S  L 
ATTTTCTTTGTTATCTGGCATgtaagtacttgcattttatttgtctggggttggtttctt
 I  F  F  V  I  W  H  V  S  T  C  I  L  F  V  W  G  W  F  L 
tttttttgtaattttttttttttttttcagttttggcagtttctatttggggagggaggc
 F  F  C  N  F  F  F  F  F  Q  F  W  Q  F  L  F  G  E  G  G 
tggaggaaagctatgctaagaatccttgggggaaaatttgaaaacctaattgttgcaagc
 W  R  K  A  M  L  R  I  L  G  G  K  F  E  N  L  I  V  A  S 
tgctccctgaacgtttgcaaatgattacactgattttttttctttctttcttgcagtcag...
 C  S  L  N  V  C  K  -  

AFYH01090735.1
agtctggttctgggtcaaaatgttgtgtttttctccccacagATCATTGCCTTTGATGAG
 S  L  V  L  G  Q  N  V  V  F  F  S  P  Q  I  I  A  F  D  E 
CTGAGGACAGATCTTAGGAATCCAATTGACCAGTGTAACCCAACAGTGGCGgtaagtact
 L  R  T  D  L  R  N  P  I  D  Q  C  N  P  T  V  A  V  S  T 
gttcaactgtctgttccaaaaaataaatgtagaaattagaatttttaattaaaaaaaaaa...
 V  Q  L  S  V  P  K  N  K  C  R  N  - 

tctttcttgtctcttttccagAGAGAGCGAATCCGAAACATTCAGCGCATCTGCAGCTTG
 S  F  L  S  L  F  Q  R  E  R  I  R  N  I  Q  R  I  C  S  L 
CTGAGAAAGgtcagttctctctgtctccctctttgtcatcttattacagttgactacgcttaa...
 L  R  K  V  S  S  L  C  L  P  L  C  H  L  I  T  V  D  Y  A  -


Can annotate Lamprey CNIH4 from genomic scaffold PIZI01000088.1
ATGTGGGACGGGGCGTTGTTCTTCGCCGCGCTCGTCATCTGCTGCTTCCTCATCTTTCTC
 M  W  D  G  A  L  F  F  A  A  L  V  I  C  C  F  L  I  F  L 
ACCGTCTACTTCgtatcctcattgtccgtccccccccacccacaacgcgaacgaggcctg
 T  V  Y  F  V  S  S  L  S  V  P  P  H  P  Q  R  E  R  G  L 
gtcgcactcgagcccccgcttgtttcctggtggcgccctcccgacttgggcgttcgccga
 V  A  L  E  P  P  L  V  S  W  W  R  P  P  D  L  G  V  R  R 
ctgcccggcgagatcgccgagcggagctagggggttgtttctccgcgagccgagtggccg
 L  P  G  E  I  A  E  R  S  -  

ccgctgcctccgtaagctgcgggatttaactgtgatgggaatgtgcactggtgggcgtac
 P  L  P  P  -  A  A  G  F  N  C  D  G  N  V  H  W  W  A  Y 
ttaacagcaatgcagATCATTACCCTGTCCGACCTAGAATGCGACTACCTGAATGCTACA
 L  T  A  M  Q  I  I  T  L  S  D  L  E  C  D  Y  L  N  A  T 
GCCTGCTGCTCCAGGCTCAACAAGgtacattttctatcagtaaccctaaagttatctgaa
 A  C  C  S  R  L  N  K  V  H  F  L  S  V  T  L  K  L  S  E 
aacaaagacactacaaaataagttgccaagtttatattttcctcagtttgccagaatggg...
 N  K  D  T  T  K  -  

caagtctaaacgatagttttgtgtaatgttgtcatttggaagttgatatctatcattttt
 Q  V  -  T  I  V  L  C  N  V  V  I  W  K  L  I  S  I  I  F 
gaaatggttgttatgttgcagtgggtgctaccggacttgctggctcatgcaatcatcacc
 E  M  V  V  M  L  Q  W  V  L  P  D  L  L  A  H  A  I  I  T 
gtgctcatgctggttacgatgcactggctcatcttcctctataaccttcccttggcaatg
 V  L  M  L  V  T  M  H  W  L  I  F  L  Y  N  L  P  L  A  M 
tggaacatttacaggttagcacaatggttcaccatcgttgcttcagtctagttagtgtct
 W  N  I  Y  R  L  A  Q  W  F  T  I  V  A  S  V  - 
 
Double underlining overlaps with following scaffold:

AEFG01000757.1 starts midway into gene. First ATG is not start codon. Above scaffold has upstream part. Both overlap.
ATGCACTGGCTCATCTTCCTCTATAACCTTCCCTTGGCAATGTGGAACATTTACAGgtta
 M  H  W  L  I  F  L  Y  N  L  P  L  A  M  W  N  I  Y  R  L 
gcacaatggttcaccatcgttgcttcagtctagttagtgtctttgtctcaaagatattgt...
 A  Q  W  F  T  I  V  A  S  V  -  

tccctgcttctcttctgatggcacagGTATCTCAACATTCCAAGTGGAAACATGGGTCTG
 S  L  L  L  F  -  W  H  R  Y  L  N  I  P  S  G  N  M  G  L 
tatgacccaacagaaatccacaaccgtggacaactcaaatccagcatgaaggaggctatg
 Y  D  P  T  E  I  H  N  R  G  Q  L  K  S  S  M  K  E  A  M 
gtgaagctgggttatcagctggtcagctttttcatctatttatacaggtatagttcatat
 V  K  L  G  Y  Q  L  V  S  F  F  I  Y  L  Y  R  Y  S  S  Y 
tctgcaagcaccgtgaacatttatacattaacgtatggatatagtagattttgtatgctt
 S  A  S  T  V  N  I  Y  T  L  T  Y  G  Y  S  R  F  C  M  L 
ttttattagtgtcagcatgtgtgcatgtgccacatccttcttttaatattgaaatgggtt
 F  Y  -  



Curation of Salpingoeca XP_004996019, which is based on a partial cDNA
Matches unplaced genomic scaffold NW_004754927:

GTGGGTGCTTCCCGAGTATGCAGCGCACACTGCACTGACGGTGGTGTTCCTCTTCACCGGC
  W  V  L  P  E  Y  A  A  H  T  A  L  T  V  V  F  L  F  T  G 
AAATGGGTGTGCTTCGGCATGAACGCCATATTGGTCGCCTACCATGCTCACAGgtgtgtttga
 K  W  V  C  F  G  M  N  A  I  L  V  A  Y  H  A  H  R  C  V  -  




Salpingoeca rosetta unplaced genomic scaffold supercont1.9, NW_004754925.1. ?
Cannot find any overlap, so low confidence...
agcaaacctggatcaggccgatgctgatgatgatggcaatctcaacggcagatacaacct
 S  K  P  G  S  G  R  C  -  -  -  W  Q  S  Q  R  Q  I  Q  P 
gcagtgttgaacgcacacacacgcgcgcgtgagagcacacaagagcagatgagtgggcgc
 A  V  L  N  A  H  T  R  A  R  E  S  T  Q  E  Q  M  S  G  R 
acgagaaagagcacacacacaccacacatatatgatcgtacataccccgattctctcgtt
 T  R  K  S  T  H  T  P  H  I  Y  D  R  T  Y  P  D  S  L  V 
gttgaactgggccgtttgtcgatggcgggcctgtgataacaatggcagcaaggcgtgatg...
 V  E  L  G  R  L  S  M  A  G  L  -  

tctgccttctttgatcgtcgttatcatcatcattgattgaagtccggtggcctaccctca
 S  A  F  F  D  R  R  Y  H  H  H  -  L  K  S  G  G  L  P  S 
ctgctgccacgtgtttctcccttcgtgatgatacagagcccctgtgcccgcatgagtgca
 L  L  P  R  V  S  P  F  V  M  I  Q  S  P  C  A  R  M  S  A 
AACAtctgctgcaagGGCAACACGTTGTTCATGTTTGGTGGCATCCTCGAAGTTGGCGAC
 N  I  C  C  K  G  N  T  L  F  M  F  G  G  I  L  E  V  G  D 
AAGCAGgtgcgtgttgtaggtgggtgtatgtgtgcttgtgggtgtgggtgggtgtattgt
 K  Q  V  R  V  V  G  G  C  M  C  A  C  G  C  G  W  V  Y  C 
gtgcgtgtgtgtgtattgtgtgcgtgtgtgtgtattgtgtgcgtgtgtgtgtattgtgtg
 V  R  V  C  V  L  C  A  C  V  C  I  V  C  V  C  V  Y  C  V 
tgtgtgtattgtgtgcgtgtgtgtgtattgtgtgcgtgtgtgtgtattgtgtgcgtgcgt
 C  V  Y  C  V  R  V  C  V  L  C  A  C  V  C  I  V  C  V  R 
gcgtgcgtgtgcgtgcgtacttgcattcgtcgcgggtgtgagtgcatttccgccgtcttt
 A  C  V  C  V  R  T  C  I  R  R  G  C  E  C  I  S  A  V  F 
gtgcactgttgcgtgtatcatcattgctcatgacatgaatgcacctgcacttccacagat...
 V  H  C  C  V  Y  H  H  C  S  - 

aacagcagcaacagagggaggaagcagtgaaggcgactgggagtgctggtgggttgggct
 N  S  S  N  R  G  R  K  Q  -  R  R  L  G  V  L  V  G  W  A 
tgtcgaaggaagagaaggtggtgcctgaagatgtcctttttgcacaacgagatggaggca
 C  R  R  K  R  R  W  C  L  K  M  S  F  L  H  N  E  M  E  A 
GCAGCAAGAAGGCGGgtagcgcagcagacagcgctgcaaaggagaacaaaggcgccagcg
 A  A  R  R  R  V  A  Q  Q  T  A  L  Q  R  R  T  K  A  P  A 
aggaagagcgggagagggtcatccaggttcgccacttgacgtggcttgacattgggctgc...
 R  K  S  G  R  G  S  S  R  F  A  T  -  

cagtgaaggcgactgggagtgctggtgggttgggcttgtcgaaggaagagaaggtggtgcct
   V  K  A  T  G  S  A  G  G  L  G  L  S  K  E  E  K  V  V  P 
gaagatgtcctttttgcacaacgagatggaggcagcagcaagaaggcgggtagcgcagca
 E  D  V  L  F  A  Q  R  D  G  G  S  S  K  K  A  G  S  A  A 
gacagcgctgcaaaggagaacaaaggcgccagcgaggaagagcgggagagggtcatccag
 D  S  A  A  K  E  N  K  G  A  S  E  E  E  R  E  R  V  I  Q 
gttcgccacttgacgtggcttgacattgggctgcgacttgcggcatacgcgctgttgcag
 V  R  H  L  T  W  L  D  I  G  L  R  L  A  A  Y  A  L  L  Q 
TACGTGTTCTGGGTGCTTGGGTTTGGGTTGGCCTTCTTCCTGGTGGCCGCCTTCTACTTC
 Y  V  F  W  V  L  G  F  G  L  A  F  F  L  V  A  A  F  Y  F 
CTgtatgcgtccacacggagcgggccacggcgcaagggcgagaagagtgcgtacgccctc
 L  Y  A  S  T  R  S  G  P  R  R  K  G  E  K  S  A  Y  A  L 
ttcaacgagaacaatgagcgcatccacggtgacattgacccagagaccatggtccgccaa
 F  N  E  N  N  E  R  I  H  G  D  I  D  P  E  T  M  V  R  Q 
tacgggtgcgttcctgtgtatgtgtgcgtgcgttcctgtgtgtgtgtgcatgcgtgtgtg
 Y  G  C  V  P  V  Y  V  C  V  R  S  C  V  C  V  H  A  C  V 
tatgtgtgtgtgtgcttgcatgaagtggtctgtctgtctctgtctgtctctttgtcttaa...
 Y  V  C  V  C  L  H  E  V  V  C  L  S  L  S  V  S  L  S  - 

acgaagttgtgtaaggtggggaaagaggcgaaaccaaatgcacgcaaagcacgcacagta
 T  K  L  C  K  V  G  K  E  A  K  P  N  A  R  K  A  R  T  V 
agcacagtaaccctgccgcagtctccgacagacgcacttgtcttcttgcccacgaagcgG
 S  T  V  T  L  P  Q  S  P  T  D  A  L  V  F  L  P  T  K  R 
ATGATGGCGCTACTCTGTGCGATGATCTGGCCGTCCACTTGCAGGATGGGCAGCTGCCCGTAA
 M  M  A  L  L  C  A  M  I  W  P  S  T  C  R  M  G  S  C  P  - 
 


Amphimedon queenslandica CNI Aqu2.1.40827
Review first annotated exon, which has indicated start ATG: Could there be a downstream splice?
tatctccgtattcttaaaaggcggggcttatagctgtctccattttttcacattttcatc
 Y  L  R  I  L  K  R  R  G  L  -  L  S  P  F  F  H  I  F  I 
ATGtttggtgctgatttctacgtttttcttctcgttatgctcgtatccatagGCCTCCTC
 M  F  G  A  D  F  Y  V  F  L  L  V  M  L  V  S  I  G  L  L 
TTTATGATGGTTTGGCAT...
 F  M  M  V  W  H 

Exon 2 to 3 junction (reviewing but no basis for changing):

TTGATAATGGTAGATGAACTAAAGAATGACTATCGTAATCCTGTAGACTTTGCTTCTAAT
 L  I  M  V  D  E  L  K  N  D  Y  R  N  P  V  D  F  A  S  N 
CAAAACATGgtatactatgacagcATgtatattatgcttgttattgcaatgacattaata
 Q  N  M  V  Y  Y  D  S  M  Y  I  M  L  V  I  A  M  T  L  I 
gttggtgtttcctga...
 V  G  V  S  -    
 
aaaacatggtatactatgacagcatgtatattatgcttgttattgcaatgacattaatag
 K  T  W  Y  T  M  T  A  C  I  L  C  L  L  L  Q  -  H  -  - 
TTGGTGTTTCCTGAATATGGATTACATTTATTCATCGTGTTACTCTTACTCATGTTTGGA
 L  V  F  P  E  Y  G  L  H  L  F  I  V  L  L  L  L  M  F  G 
TACTGGTTCACATTTATGTGGAACGTCCCTCTACTCGCTTACCATATATGGAG
 Y  W  F  T  F  M  W  N  V  P  L  L  A  Y  H  I  W      


Trichoplax TriadT32287 C-terminal encoding, last exon, maybe needs splice before stop.
ATATGCCAATCGACCATTCATGACTGGCCCCGGCTTATACGATCCTACGACGGTTATGAAT
  Y  A  N  R  P  F  M  T  G  P  G  L  Y  D  P  T  T  V  M  N 
AGCACAGAACTAGCCAAGCATCAGAAAGAAGGATGGGCGAAGCTGATCTTCTTCATTCTA
 S  T  E  L  A  K  H  Q  K  E  G  W  A  K  L  I  F  F  I  L 
TGCTTTTTCTATTATTTATACAGGCAAgttgcatgcgaaatacacatagaatactatttt
 C  F  F  Y  Y  L  Y  R  Q  V  A  C  E  I  H  I  E  Y  Y  F 
gaaatctagtaaagaatacagtacatctacattactatataatgcaatttattggtgata...
 E  I  -  

gtctgtagtatataggcgattcatcggtggtaatgtgcatttgaaatgaatgaattcagc
 V  C  S  I  -  A  I  H  R  W  -  C  A  F  E  M  N  E  F  S 
tggcagTTATATGCATTATGGAACAATtaataatgtattattttaacgctattcatttat
 W  Q  L  Y  A  L  W  N  N  -  

