Gene Annotation Lab Notebook

Alternate Open Reading Frame
The alternative ORFs page is available via the JGI gene homepage, can be accessed by clicking on “Gene details”. This function allows you to examine the codons around the proposed start codon, possibly locating a more appropriate or likely place for the gene to start.
Enter proposed DNA coordinates:
1975..2577 (+)
Reasoning:
AGGACG is the Shine-Dalgarno sequence. There is also a ‘T’ directly upstream of this sequence. The start codon is an ATG that is 17 bp downstream from the Shine-Dalgarno sequence.

ACGACG this is the other closest possibility of a Shine-Dalgarno sequence to our consensus sequence and the start codon (ATG) is 3 bp downstream of this sequence. I think the first Shine-Dalgarno is closer to the consensus sequence

*It could be helpful to have a feature that automatically showed you all the different ORFs for a particular gene, or that allows you to change the start codon and automatically then the program could automatically shift the ORF.
Basic Information
DNA Coordinates: 1975..2577 (+)


DNA Sequence:
ATGCAGATCGACGCTCTCCATGAACTCTCGAAGGGGGACGTGACCCAGGC

AGCGACGGCGACGGCTGATTCCTTTACCGACGATCCACTGTTTCGGTACA

TTCTTGGGGAGAAATGCCAGCCGGAGTACTTGCGGACGCTATTGAAATAT

TACATCAAGTACAGCGTGCTGTACGGGGAGGCCTACGCCAGTTCGGCTGC

GCTGGACGGGATCGTCCTCTGCGCACGCTCCAGGGAGTACGATTACTCGT

TGTTCAAATCCCTTCGGGCTGGAAGCCTCTCGTTGATACGTCTGGGATCC

GAAGCGGGATCGCGATTCAAAACGTACGACGCGTATGCTGCGGAAAAACA

CGAGGCCGTCATCTCAGATCCACATATTTTCATCCAGTTACTGGCCGTTG

CCCCCGACCAGCAGGGAGAGGGACACGGCGGGTCCATGCTGTCCTCGGTG

GTCGAGAACGCAACTGAGGCCGGCTATCCCTGCTACTTGGAGACCCACAC

CGAGCGTAACGTATCGTTCTATCGAAAATATGGCTTCGAAACTGCTTCGA

CAGGTGAGATCCCCGGGACCGACATCACGCACTATTGTCTGTTGCGGGAC

TAG


Protein Sequence:
MQIDALHELSKGDVTQAATATADSFTDDPLFRYILGEKCQPEYLRTLLKY

YIKYSVLYGEAYASSAALDGIVLCARSREYDYSLFKSLRAGSLSLIRLGS

EAGSRFKTYDAYAAEKHEAVISDPHIFIQLLAVAPDQQGEGHGGSMLSSV

VENATEAGYPCYLETHTERNVSFYRKYGFETASTGEIPGTDITHYCLLRD

Isoelectric Point (pI): 4.9062

Sequence-based Similarity Data
BLAST
Gene product name: Acetyltransferase

Organism (top hit): Dehalococcoides ethenogenes 195
Length, Score, E-value, Identity, Positives, and Gaps:
Length (top hit: 209, query: 200), 108 bits, 3e-22, 65/196 (33%), 103/196 (52%), 2/196 (1%)
Alignment of top hit and query sequence:

Query  6    LHELSKGDVTQAATATADSFTDDPLFRYILGEKCQPEYLRTLLKYYIKYSVLYGEAYASS  65

            L++L+K D+T+AA   A +F +DP+ R I  EK  P+ L  + +Y +K  +  G+AYASS

Sbjct  9    LYKLNKSDITKAAEVCARAFQNDPVIREIAKEKASPDALYQIFEYILKSQMENGQAYASS  68

Query  66   AALDGIVLCARSREYDYSLFKSLR-AGSLSLIRLGSEAGSRFKTYDAYAAEKHEAVISDP  124

            A L+GI L     +    L + LR    L  IR      +     D  +           

Sbjct  69   ANLEGIALW-EPNDVRKPLGQRLRHLYYLFQIRSQLPLLNEISRIDKVSQNLRAKYAPPV  127

Query  125  HIFIQLLAVAPDQQGEGHGGSMLSSVVENATEAGYPCYLETHTERNVSFYRKYGFETAST  184

            + ++ LLAV P  QG G  G ++  +++   E G PCYLET + +NV+ Y   GF+  ++

Sbjct  128  YFYLALLAVDPKYQGNGIAGHLIRPMLDFMNETGIPCYLETQSSQNVAMYEHMGFKLLAS  187

Query  185  GEIPGTDITHYCLLRD  200

              +PGT+ T Y +L++

Sbjct  188  QGLPGTEQTIYGMLKN  203

*Seems a little bit odd, because the top hit is longer than the query sequence and the query and the top hit start matching at different amino acids
CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
Number of Significant COG hits: 1


COG Name: COG0456: RimI


Score: 39.22


E-value: 6e-04

TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Number of Significant TIGRfam hits: 1


Model and Description: 
PF00583: acetyltransferase GNAT family

Score: 19.3


E-value: .019


*It could be helpful to have a way to convert all of the outputs from these databases to FASTA, because that is one of the formats that T-coffee recognizes. 

Cellular Localization Data:

TMHMM
goto http://www.cbs.dtu.dk/services/TMHMM-2.0/ 
Number of Predicted TMH’s: 0
Transmembrane Topology graph:
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Comment:
It looks like this is a protein that is localized outside of the cell.
SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Signal Peptide Probability: 0.000


Signal Peptide Graph (Hidden Markov Model):
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SignalP-HIN prediction (gran models):
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PSORT
goto http://psort.ims.u-tokyo.ac.jp/form.html 
Cytoplasmic Score: .259


Cytoplasmic Membrane Score:


Periplasmic Score:


Outer Membrane Score: 0.000


Extracellular Score: 0.000


Final Prediction for Protein Location (CytoplasmicMembrane, Periplasmic, OuterMembrane, or Extracellular):
Cytoplasmic Protein
Phobius
goto http://phobius.sbc.su.se/
Note: If the report states that the protein is non cytoplasmic or cytoplasmic, it simply predicts that no transmembrane helices are likely. It should not be used as a predictor of location.
Enter Graph:
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Final Hypothesis: Where do you expect to find this protein?
Probably in the cytoplasm. Even though the probability is higher for a non cytoplasmic region, this website looks for no trans-membrane domains and then assumes either cytoplasmic or non-cytoplasmic. However, because PSORT said that it was a cytoplasmic protein and this graph also shows evidence for the protein being localized in the cytoplasm, I think that it is probably localized in the cytoplasm. 
Duplication and Degradation:

Paralog:
Number of significant paralog hits: 63


Top hit Length, Score, E-value, Identity, Positives, and Gaps:
290aa, 105, 7.0e-22, 33.16%,
Alignment:


Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
Number of significant Pfam-A matches: 1


Pfam name: Acetyltransferase (GNAT family)


Pairwise Alignment:
#HMM       *->vaeieglaVdpeyRgkGiGtaLlealeeyareelGlkrieleveedNeaAialYeklGFk<-*

#MATCH        +++i  laV+p+ +g G G  +l  ++e a e  G+   +le++ +    + +Y+k GF+   

#SEQ          HIFIQLLAVAPDQQGEGHGGSMLSSVVENATE-AGYPC-YLETHTERN--VSFYRKYGFE    180 

HMM logo:
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Key Functional Residues:


PDB
goto http://www.rcsb.org/pdb/search/searchSequence.do  

Number of Significant structure hits: 21


Top hit- Length, Score, E-value, Identity, Positives, Gaps:
65, 46.9802 bits, 7.57989e-6, 28/65 (43%), 36/65 (55%), 2/65 (3%)
Alignment:
126 130       140       150       160        170       180      189

      |   |    .    |    .    |    .    |    .     |    .    |    .   |

Query IFIQLLAVAPDQQGEGHGGSMLSSVVENATEAGYPCYLETH-TERNVSFYRKYGFETASTGEIPG
      +F+Q L V P  Q +G G S++   + N  EA Y   L T  TE+NV FYR  GFE  ST +  G
Sbjct VFVQDLIVLPSYQRQGIGSSLMKEALGNFKEA-YQVQLATEETEKNVGFYRSMGFEILSTYDCTG
      |  .    .    |    .    |    .     |    .    |    .    |    .    |

      67           80        90         100       110       120       130

Horizontal Gene Transfer Evidence:
goto http://www.ebi.ac.uk/tcoffee/ 

Tree
Phylogenetic tree diagram:


Gene Context
Ortholog Neighborhood Region and examples of similarities or differences:


Comment:


Chromosome View GC Heat Map

Characteristic GC% of genome: 63%


Average GC% of gene: 58%


Pathways:

KEGG
goto http://www.genome.jp/kegg/pathway.html 

Map Image:


EC Number:
Gcn5-related N-acetyltransferase (GNAT)
http://www.expasy.org/enzyme 
