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: 26604..27473 (-)

Reasoning: There does not appear to be a Shine-Delgarno sequence before the start codon, and there is no gene immediately upstream of this sequence, so it is most likely not part of an operon, but it appears that its signal sequence is at the beginning of the gene and starting farther downstream would eliminate it. Therefore I maintained the computer’s choice. 
Basic Information
DNA Coordinates: 26604..27473 (-)
DNA Sequence:


>2500587663 Predicted divalent heavy-metal cations transporter [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6] (-)strand
ATGGATATTAAACCAAGGCAGTATCTTAATAACATTCGCCAGGAGACCCT

GCTGGGGGGCGTCTCGACGCTTGCGCTGGTCGGACTGACGGTTCTGGCGT

TGCTGACAGCACAACCGGAGGACAATCTGGGGAAGTTAGTCGTCATCTCC

TGGGTCGCCTTCGGGGCGATGGCCGGCGGCGCGGTCGTCGGTGCGATGTC

GAAGCGGAGCCATCCGCGAGGGCTCGTCTGGGGGTACGGGTTGGCCAGCG

GGGCGATGATCGCGAGTGCCGCGGCGTTTCTGGTTCCGCAGGCCATCGGC

CAGCATGCTAAAGTCGGTGGGTTCGGTATCGCCGCCGGGATTCTCGTCGG

GTACAACGCTCACACGATCGGGCATCGGCTCTCCCACCTCGATCTGCCGA

TGGACACGACAGCCACGGAACTGGCCGCTCACGCGCTCTCGGCGGGATTG

ATCATCGGCATCATCTACGGCCAGATGCCCGAGCTCGGGATCCTGCTCGG

GCTGGCGATCGTCTCCCACAAGGGGCCAGCGGGCTATGCGGCCGCGCGCC

GACAGACGCTTGAGGGCGAATCAGCCCTCCCGCTGTTGTTGCCCTCGGCC

GGCGTTGGCCTGACAGCGCTGCCGGTGGCCATGCTCTCGCTCCCGAGTTC

GGCGACGATCAACGCGGCCATCTTCGGGTTCGCCTCGGGCGTGTTCCTCC

ACGTCGCGATGGACTTCCTGCCGTCCTGTGAAGTGGGCGGCGAGATCGAC

CAGGCTGCGGGCATCACCGAAACCTCCCACGAACTGCTGGATCGCCTGCG

CGTCCAGTCGCTGTTCTCGACGAGTCTGGGCGGCGTGGCGGTCGTCGTCG

CCTGGGTGCTCGTGCCGTAG
Protein Sequence:

>2500587663 Predicted divalent heavy-metal cations transporter [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6]
MDIKPRQYLNNIRQETLLGGVSTLALVGLTVLALLTAQPEDNLGKLVVIS

WVAFGAMAGGAVVGAMSKRSHPRGLVWGYGLASGAMIASAAAFLVPQAIG

QHAKVGGFGIAAGILVGYNAHTIGHRLSHLDLPMDTTATELAAHALSAGL

IIGIIYGQMPELGILLGLAIVSHKGPAGYAAARRQTLEGESALPLLLPSA

GVGLTALPVAMLSLPSSATINAAIFGFASGVFLHVAMDFLPSCEVGGEID

QAAGITETSHELLDRLRVQSLFSTSLGGVAVVVAWVLVP

Isoelectric Point (pI): 6.7991

Sequence-based Similarity Data
BLAST
Gene product name: zinc transporter

Organism (top hit): Haloarcula marismortui ATCC 43049

Length = 288aa, Score = 303 bits, E-value = 1e-80, Identity = 161/293 (54%), Positives = 206/293 (70%), and Gaps = 10/293 (3%)

Alignment of top hit and query sequence:
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CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
COG#: COG0428


COG Name: ZIP Zinc transporter


Score: 58.02


E-value: 2e-09

TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Number of Significant TIGRfam hits: 3


Model and Description: PF02535   Zip: metal cation transporter, zinc (Zn2+)-


Score: -82.9


E-value: 0.027


Cellular Localization Data:

TMHMM
goto http://www.cbs.dtu.dk/services/TMHMM-2.0/ 
Number of Predicted TMH’s: 8
Transmembrane Topology graph:
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Comment:
# 2500587663 Length: 289

# 2500587663 Number of predicted TMHs:  8

# 2500587663 Exp number of AAs in TMHs: 158.18562

# 2500587663 Exp number, first 60 AAs:  35.58558

# 2500587663 Total prob of N-in:        0.87542

# 2500587663 POSSIBLE N-term signal sequence

2500587663
TMHMM2.0
inside
     1    15

2500587663
TMHMM2.0
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    16    38

2500587663
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outside
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SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Signal Peptide Probability:
>2500587663            length = 70

# Measure  Position  Value  Cutoff  signal peptide?

  max. C    28       0.077   0.52   NO

  max. Y    40       0.187   0.33   NO

  max. S    25       0.957   0.92   YES

  mean S     1-39    0.384   0.49   NO

       D     1-39    0.285   0.44   NO

# Most likely cleavage site between pos. 39 and 40: AQP-ED

Signal Peptide Graph:
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SignalP-HIN prediction (gran models):
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SignalP-NN prediction (gran netuarks):

2soaseress

T bore
< e
v zoore

HDIKPRQYLNNIRQETLLGGYSTLALY GLTVLAL LTAQPEDNLGKLYYISHVAFGANAGGAVVGANSKR

10

20

0

Position

w0

o

o

e




PSORT
goto http://psort.ims.u-tokyo.ac.jp/form.html 
bacterial inner membrane --- Certainty= 0.325(Affirmative) < succ>

bacterial periplasmic space --- Certainty= 0.000(Not Clear) < succ>

bacterial outer membrane --- Certainty= 0.000(Not Clear) < succ>

bacterial cytoplasm --- Certainty= 0.000(Not Clear) < succ>

Final Prediction for Protein Location (CytoplasmicMembrane, Periplasmic, OuterMembrane, or Extracellular): CytoplasmicMembrane


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.
Prediction of 2500587663

ID   2500587663

FT   TOPO_DOM      1     15       CYTOPLASMIC.

FT   TRANSMEM     16     37       

FT   TOPO_DOM     38     42       NON CYTOPLASMIC.

FT   TRANSMEM     43     64       

FT   TOPO_DOM     65     75       CYTOPLASMIC.

FT   TRANSMEM     76     99       

FT   TOPO_DOM    100    104       NON CYTOPLASMIC.

FT   TRANSMEM    105    124       

FT   TOPO_DOM    125    135       CYTOPLASMIC.

FT   TRANSMEM    136    156       

FT   TOPO_DOM    157    161       NON CYTOPLASMIC.

FT   TRANSMEM    162    181       

FT   TOPO_DOM    182    192       CYTOPLASMIC.

FT   TRANSMEM    193    214       

FT   TOPO_DOM    215    219       NON CYTOPLASMIC.

FT   TRANSMEM    220    240       

FT   TOPO_DOM    241    269       CYTOPLASMIC.

FT   TRANSMEM    270    288       

FT   TOPO_DOM    289    289       NON CYTOPLASMIC.

//

Enter Graph:
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Final Hypothesis: Where do you expect to find this protein? 

In the membrane.

Duplication and Degradation:
Paralog:
Number of significant paralog hits: 1
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Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
Number of significant Pfam-A matches: None

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

Number of Significant structure hits: 15
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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: 63%


Pathways:
EC Numbers here http://www.expasy.org/enzyme/ 

EC Number: Could not be found
KEGG
goto http://www.genome.jp/kegg/pathway.html 

Map Image:

Unclassified; Metabolism; Other carbohydrate metabolism
