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: 3264..4160(-)

Reasoning: Start codon is GTG and Shine-Dalgarno sequence is AGTCCT. The Shine-Dalgarno sequence is 39 bp upstream of the start codon.

Basic Information
DNA Coordinates: 3264..4160(-)


DNA Sequence:
GTGGACGGGGACAAAGACGCCAGCGAGGACACCGCTGAAACCATCCGATC

CCAGCTGGCGGATCTCGACCCTGTCGTCGAAACGGCGGGGACGCTGGCCG

ACGCCGAGGCGTTACTCGGGACGGACACGGACGTGATCGTCACCGAATAC

GACCTTTCCGACGGGACGGGCTTCGATATCGTCAGCGCGGCCGAAGACGT

CTGTCCCGATGCGGGGGTGATCCTCTATACCGACACCGATCCGGGAACGC

TCGACACGATCGAACTCCGTGGTGCGATCACCGAGTACGTCGGCAAGGAT

TCGGTCTTCGGCGAGGAGCGGCTGGCCGATCTGGTTCGCACAACGATCGA

AACCAGAAGCCAGGGCTCCTATCCGATGCCCCAGACCGAAGCCGAGCGGC

TCGCCGCACTCCAGTCCTTCGACCTCGACGACGAGGAGTTGATCGAATCA

CTCGATCGGATCACCGACCTGGCAGCCGCCCACTTCGACGTCGAGCAGGC

CTCGATCAACCTCATCACCGAATACAGTCAGGAATTTCTGGCCTGTTACG

GGGAAGCCGAAGACTGGAAGACAATGGATCGGGAAGACTCGATCTGTACG

TTCACGATCCTCGAGGAGTCCGGCGTCATGGCCGTCGAGGATGTGACCGA

GGATCCACGGTTTCAGTCCCGTGCGGACTCACTCATCGAATTGGGGATCC

GGGCGTACATGGGGGCGAATCTCATCACGTCCAACGGTCTCGTTATCGGG

CCGCTGTGTATCTACGACGACGAACCGCGGTCGTTCTCCCCGGCCGAGAA

AGCCTATCTCAGAGACCTGGCGGCTGTGGCGATGGACCTCATCGAGTATC

ATACCCAACTGCGTGCCGTGGGCGATATCGAGGAGGCGGACCAATGA
Protein Sequence:
VDGDKDASEDTAETIRSQLADLDPVVETAGTLADAEALLGTDTDVIVTEY

DLSDGTGFDIVSAAEDVCPDAGVILYTDTDPGTLDTIELRGAITEYVGKD

SVFGEERLADLVRTTIETRSQGSYPMPQTEAERLAALQSFDLDDEELIES

LDRITDLAAAHFDVEQASINLITEYSQEFLACYGEAEDWKTMDREDSICT

FTILEESGVMAVEDVTEDPRFQSRADSLIELGIRAYMGANLITSNGLVIG

PLCIYDDEPRSFSPAEKAYLRDLAAVAMDLIEYHTQLRAVGDIEEADQ
Isoelectric Point (pI): 3.6137

Sequence-based Similarity Data
BLAST
Gene product name:
GAF-domain containing protein
Organism (top hit):
Natronomonas pharaonis DSM 2160
Length, Score, E-value, Identity, Positives, and Gaps:
Length (query: 298, Natronomas: 301), 189 bits, 3e-46, 112/269 (41%), 160/269 (59%), 7/269 (2%)
Alignment of top hit and query sequence:

Query  21   DLDPVVETAGTLADAEALLGTDTDV-IVTEYDLSDGTGFDIVSAAEDVCPDAGVILYTDT  79

            DL+ V  +A +++DA  +L  D  V +VT YDLSDGTG DIV A  +  P    +L+TD 

Sbjct  26   DLNAV--SATSVSDATEVLIDDPVVCVVTAYDLSDGTGLDIVGAIREHAPQTPCVLFTDA  83

Query  80   DPGTLDTIELRGAITEYVGKDSVFGEERLADLVRTTIETRSQGSYPMPQTEAERLAALQS  139

             PG +DT      I EY+ +D    +ERL+ +V   I   +Q  +  P+ E ERL  L +

Sbjct  84   SPGEIDTAAFEETIVEYLNRDLPDADERLSFVVDDVISHSAQVGFLAPKNEGERLETLAA  143

Query  140  FDLDDEELIESLDRITDLAAAHFDVEQASINLITEYSQEFLACYGEAEDWKTMDREDSIC  199

            +D+D   + +S DR+TDL A  FDV  + I LI    + FLAC G   DW ++ RED+IC

Sbjct  144  YDVDALPIEDSFDRLTDLIADRFDVAVSFIGLIEREEENFLACTG--ADWDSLTREDTIC  201

Query  200  TFTILEESGVMAVEDVTEDPRFQSRADSLIELGIRAYMGANLITSNGLVIGPLCIYDDEP  259

            T ++L+E  VM VED+ ED RF S  + L +LGI +Y GAN+   +G VIG +C+ D EP

Sbjct  202  THSMLQED-VMVVEDIDEDKRF-SENEQLHDLGIVSYAGANMTAPDGSVIGQVCVLDHEP  259

Query  260  RSFSPAEKAYLRDLAAVAMDLIEYHTQLR  288

            RS+   E+  L+  A  AM+++E   +L 

Sbjct  260  RSYDAGERETLQQYAETAMEILELRRRLH  288
Third Hit in NCBI BLAST:
>


 HYPERLINK "http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=196237719&dopt=GenPept&RID=CUP7JBZX016&log$=protalign&blast_rank=3" ref|ZP_03136496.1|  multi-sensor hybrid histidine kinase [Cyanothece sp. PCC 7425]

 gb|EDY13157.1|  multi-sensor hybrid histidine kinase [Cyanothece sp. PCC 7425]

Length=1965

 Score =  105 bits (261),  Expect = 6e-21, Method: Compositional matrix adjust.

 Identities = 63/172 (36%), Positives = 97/172 (56%), Gaps = 4/172 (2%)

Query  126  MPQTEAERLAALQSFDLDDEELIESLDRITDLAAAHFDVEQASINLITEYSQEFLACYGE  185

            +P  E +RLAALQ + + D    ++ DRIT LAA  F V    ++L+ E    F +CYG 

Sbjct  15   LPANEPDRLAALQRYHILDTPPEQAFDRITALAARLFGVPIVLVSLVDETRAWFKSCYGF  74

Query  186  AEDWKTMDREDSICTFTILEESGVMAVEDVTEDPRFQSRADSLIELGIRAYMGANLITSN  245

             +  + + R+ +IC+FT+L +  V  V D  +D RF        E G+R Y GA L+T++

Sbjct  75   NQ--QEVARDATICSFTLLHDD-VFVVPDARQDDRFACNPLVKAEPGLRFYAGAPLLTAD  131

Query  246  GLVIGPLCIYDDEPR-SFSPAEKAYLRDLAAVAMDLIEYHTQLRAVGDIEEA  296

            G  +G LC+ D +PR S +  ++A L DLAA+ MD +E     R +  ++ A

Sbjct  132  GFNLGTLCLLDTQPRDSLTAEQRATLTDLAAMVMDELELRLAARKIAQVDAA  183

CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
Number of Significant COG hits: 1


COG Name: COG2203


Score: 41.92


E-value: 1e-04

TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Number of Significant TIGRfam hits: 2


Model and Description:
PF01590: GAF Domain

Score:
PF01590: 48.7
E-value:
PF01590: 2.7e-11
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:
According to this graph, it looks like it’s an outer membrane protein. 
SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Signal Peptide Probability: 0.000


Signal Peptide Graph:
[image: image2.png]Score
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These graphs are really hard to understand.


PSORT
goto http://psort.ims.u-tokyo.ac.jp/form.html 
Cytoplasmic Score: .286


Periplasmic Score: 0.000


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?
In the cytoplasm, because this conclusion agrees with PSORT. 
Duplication and Degradation:

Paralog:
Number of significant paralog hits: 3


Top hit Length, Score, E-value, Identity, Positives, and Gaps:
Response regulator (contains CheY-like receiver, AAA-type ATPase and DNA binding domains 297aa, 192, 2.0e-47, 38.01  

PAS domain S-box 1045aa, 55, 2.0e-06, 24.67
PAS domain S-box 632 aa, 47, 7.0e-04, 26.77

Alignment:
I could not find the graphic of the alignment.
Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
Number of significant Pfam-A matches: 1
Insignificant Pfam-A match: Response regulator receiver domain
107aa, -17.4 bits, .041 (E-value)

Interpro entry IPR001867 

Two-component signal transduction systems enable bacteria to sense, respond, and adapt to a wide range of environments, stressors, and growth conditions PUBMED:16176121. Some bacteria can contain up to as many as 200 two-component systems that need tight regulation to prevent unwanted cross-talk PUBMED:18076326. These pathways have been adapted to response to a wide variety of stimuli, including nutrients, cellular redox state, changes in osmolarity, quorum signals, antibiotics, and more PUBMED:12372152. Two-component systems are comprised of a sensor histidine kinase (HK) and its cognate response regulator (RR) PUBMED:10966457. The HK catalyses its own auto-phosphorylation followed by the transfer of the phosphoryl group to the receiver domain on RR; phosphorylation of the RR usually activates an attached output domain, which can then effect changes in cellular physiology, often by regulating gene expression. Some HK are bifunctional, catalysing both the phosphorylation and dephosphorylation of their cognate RR. The input stimuli can regulate either the kinase or phosphatase activity of the bifunctional HK.

A variant of the two-component system is the phospho-relay system. Here a hybrid HK auto-phosphorylates and then transfers the phosphoryl group to an internal receiver domain, rather than to a separate RR protein. The phosphoryl group is then shuttled to histidine phosphotransferase (HPT) and subsequently to a terminal RR, which can evoke the desired response PUBMED:11934609, PUBMED:11489844.

This entry represents a domain that is almost always found associated with the response regulator receiver domain (see ). It may play a role in DNA binding PUBMED:9016718.

Pfam name: GAF domain


               Pairwise Alignment:
#HMM       *->dleeilqtiveelrellgadrvaiyllladedglllelvagdglsdiplaar.lpl.ggl...vgeviaggepivvpdvs.dprfa.rpalaedlpelvpahehllrlrlgirsllavPifdliggdgedeqKliGvLvlhsc.pprafteeeleCfllealAdqaaial<-*

#MATCH        +l+e l++i+++++ +++++ ++i         +l  ++ +++l+  + a+    ++   +  +  ++++  ++ v+dv++dprf++r+++ ++l               gir+++++ +++ +g        +iG L++++ +p r f+++e +   l+ lA+ a   +   

#SEQ          ELIESLDRITDLAAAHFDVEQASI---------NLITEYSQEFLACYGEAEDwKTMdREDsicTFTILEESGVMAVEDVTeDPRFQsRADSLIEL---------------GIRAYMGANLITSNGL-------VIGPLCIYDDeP-RSFSPAEKA--YLRDLAAVAMDLI    281  
HMM logo:
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Key Functional Residues: GAF
Interpro entry IPR003018 

This domain is present in phytochromes and cGMP-specific phosphodiesterases. cGMP-dependent 3',5'-cyclic phosphodiesterase () catalyses the conversion of guanosine 3',5'-cyclic phosphate to guanosine 5'-phosphate. A phytochrome is a regulatory photoreceptor which exists in 2 forms that are reversibly interconvertible by light, the PR form that absorbs maximally in the red region of the spectrum, and the PFR form that absorbs maximally in the far-red region. This domain is also found in NifA, a transcriptional activator which is required for activation of most Nif operons which are directly involved in nitrogen fixation. NifA interacts with sigma-54.


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

Number of Significant structure hits: 4


Top hit- Length, Score, E-value, Identity, Positives, Gaps:
100, 30.8018 bits, .864252, 36/100(36%), 48/100 (48%), 11/100 (11%)
Alignment:
 10        20              30         40        50        60        70          80        90        100

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

Query DTAETIRSQLADL---DP---VVETAGTLADAEALL-GTDTDVIVTEYDLSDGTGFDIVSAAEDVCPDAGVILYTD--TDPGTLDTIELRGAITEYVGKD
      D  E +R  L DL   DP   VV  AG++A+A A +     DV V +  L DG G ++        PD   ++ T   +D   LD I L GA + YV KD
Sbjct DDHEVVRRGLVDLLGADPELDVVGEAGSVAEAMARVPAARPDVAVLDVRLPDGNGIELCRDLLSRMPDLRCLILTSYTSDEAMLDAI-LAGA-SGYVVKD
      | .    .    |    .    |    .    |    .    |    .    |    .    |    .    |    .    |     .     |    |

      8           20        30        40        50        60        70        80        90          100  105

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:
Lots of GAF sensors.
Comment:


Chromosome View GC Heat Map

Characteristic GC% of genome: 63%


Average GC% of gene: 61% 


Pathways:

KEGG
goto http://www.genome.jp/kegg/pathway.html 
Map Image: 
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This pathway is found in Halobacterium salinarum. It is the two-component system talked about in Interpro entry IPR001867.
I got this map in the following manner:

Search BRITE for 2.7.13.3

Click on Ko1001

Click on K02668
Click on ko02020
*Could not find a map for cyclic-GMP phosphodiesterase

EC Number:
3’,5’-cyclic-GMP phospodiesterase: 3.1.4.35
Histidine Kinase: 2.7.13.3

_1282908114.unknown

