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:
41037..43001 (+)(1964bp)

Reasoning: Very little homology in 5’ end and now have a better Shine-Dalgarno sequence 6 bases from new ATG 

However, if it is a cellulase, then I expected it to have a signal peptide and this required the original start codon. Therefore, I do NOT change from IMG call. 


Basic Information
DNA Coordinates:
40995..43001 (+)(2007bp)
DNA Sequence:

>2500587679 Cellulase (glycosyl hydrolase family 5)./Fibronectin type III domain. [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6] (+)strand

>2500587679 Cellulase (glycosyl hydrolase family 5)./Fibronectin type III domain. [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6] (+)strand
GTGCTGACCGGCGCACTCACGTTCGGCGTCGGGGCGGGCGCGCTGGGGAG

TGCATCCGCCGCGATCCCGACGCCACAGCTCCACCGTGACGGCAACCTGA

TCAAGGATCCCGATGGCAACACCGTCACGCTGCGCGGCGTCAACATTGCC

GATCCTAAGCGGATCAACGAGACCGCCCAAGCGCGCGGGATGACGGCGAC

GCAGGTCATCGACATGCTCACCGACGAGAGCAACGGCTGGTATCCGCGGA

TGATTCGCGTCCCGGTCCAGCCGGTCGACATCGGCGAGTATGAACCCGGT

TCGGGACCGCCCGTCCCGGCGTTCAACGAGAGCGAGCTCGAATCGTATCT

CAGCAATCACCTCGACGAGGTCGTTCAACGCTGTGCCGACCGTGGCGTCT

ACTGTATCATCGACTATCACCGCCACCGCGACGTCCAGTGGGCGGAGGGC

CAGGACGGCCCCGTCAACACCGAGCTCCAGGACGAGGTCGACATGTTCTG

GGACACGGTCGCGCCGCGGTACGCCGACCAATCGCACGTCCTCTATGAGG

TGTACAACGAACCCACCGAGCCTGGGATGTGGGAGGATCCCACGACCACC

CAGTGGGTCGCCGACATCTGGCAGCTCTGGCTCGAGATGGCCCAGCCGTG

GGTCGACACGATCCGGAGTCACGCGGACAACCTGATCCTGATGGGCTCGC

CCAGTTGGTCCCAGAGCCCGGAAGGCGCCCTCGTCGAGGAGTTCGACGGC

GAGGACATCGCCTACACCTTCCACATCTATCCGGGTCACAACTCCAGCCA

AAACCAGAACTGGGAGGACGCCTCGAACAACGGCGAGGGCGTCGCCGGCG

TCTACGAGGAGGCCCCCCTGTTCGTGACCGAGTTCGGCTGGGAAGAGAAC

GGCGGACAGTATATCGGCGGGACCGACGACTTCGGGACCGCCTTTCTGGA

CTTCCTCGAGAAGAGCGAGGCCATCCACTGGACGGCCTGGTGTGCCGATC

CCGTCTGGCGGCCAGTCATGTTCAGCCGTCCGTTCGCTGACAACGCGGAC

GACTCGGTCGGCGATCCCTACAACGGCACCGTCCCCGAGGCCTGCTCGGA

GTTGCCCTGCGAGTGGGAACTGACGACGGGCAGCGGCTACATGGGCGACG

ACGTCAAGAGCGCCCTTGAGCAGTACCGCAACGACGGGATCCCCGGCGAG

GGGACTGGCAATGGCGACGACGATGACGACGACGGTGACACGCAGGCCCC

ATCGGCGCCATCGAACGTCTCGGTCGCGTCGACGAGCGAGACCTCGGTCG

AGGTCACCTGGAGCGCGTCGACGGATTCGGGCGGCTCCGGCCTCGACAGC

TACGTCGTCACCGTCGACGGCAGCGAAGACCAGACGGTGCCGGCGGGAAC

CACGTCGGCGACCATCGACGGGCTCTCTGCCGGGACGACGTATCAGATCG

CGGTTGCGGCGGTCGACGGGGCGGGCAACGAGTCCGCCGCGACAACCGTC

GAAGCGACGACAGACGAGACCGACGACGGCGAGGACGGCCAGGACGATGG

CGACGACGAAGCGCCGGCAGACGCCCTCATCGTCAACGACTACGACGGTG

ATCCGGCGTGGTCGTCCAACCGGAACGACCTCGGCCAGTGGTGTGGGGCC

GGTTCCTTCGAGAACGATGGTGGCGACGTGCAGGATGGCGCACTGACGCT

CGAATACGACAATGGCGGCTGGTTCGTCGAGCAGCTCGGCCAGGACGTCT

CGGAGTACTCGGAAGCCGTCCTCCGGGTCCGTGGGGCAAACGGCGGCGAG

GAGGACGAGTTCATCTTCGATATGGGTGGCGCGCGTGACATCCTGTCGAA

TCTGACCGACGATTCGATCTCGACATCGTTCTCGAACGTCACGATCGATC

TCGAATCGGCAGGCATCGACCCGTCGGCTGGGGGCCTCTCAGTTCGGCTG

AACTTCTGGCAAGGCGGCTCCAGCACGCTCGAAATCGAGGAGATCCGTCT

GCAGTAA
Protein Sequence:
>2500587679 Cellulase (glycosyl hydrolase family 5)./Fibronectin type III domain. [HutaDRAFT_4083004_C6]

VLTGALTFGVGAGALGSASAAIPTPQLHRDGNLIKDPDGNTVTLRGVNIA

DPKRINETAQARGMTATQVIDMLTDESNGWYPRMIRVPVQPVDIGEYEPG

SGPPVPAFNESELESYLSNHLDEVVQRCADRGVYCIIDYHRHRDVQWAEG

QDGPVNTELQDEVDMFWDTVAPRYADQSHVLYEVYNEPTEPGMWEDPTTT

QWVADIWQLWLEMAQPWVDTIRSHADNLILMGSPSWSQSPEGALVEEFDG

EDIAYTFHIYPGHNSSQNQNWEDASNNGEGVAGVYEEAPLFVTEFGWEEN

GGQYIGGTDDFGTAFLDFLEKSEAIHWTAWCADPVWRPVMFSRPFADNAD

DSVGDPYNGTVPEACSELPCEWELTTGSGYMGDDVKSALEQYRNDGIPGE

GTGNGDDDDDDGDTQAPSAPSNVSVASTSETSVEVTWSASTDSGGSGLDS

YVVTVDGSEDQTVPAGTTSATIDGLSAGTTYQIAVAAVDGAGNESAATTV

EATTDETDDGEDGQDDGDDEAPADALIVNDYDGDPAWSSNRNDLGQWCGA

GSFENDGGDVQDGALTLEYDNGGWFVEQLGQDVSEYSEAVLRVRGANGGE

EDEFIFDMGGARDILSNLTDDSISTSFSNVTIDLESAGIDPSAGGLSVRL
NFWQGGSSTLEIEEIRLQ

Isoelectric Point (pI):

3.5533

Sequence-based Similarity Data
BLAST
Gene product name:


Organism (top hit):
ref|ZP_02845284.1|  Fibronectin type III domain protein [Paenibacillus sp. JDR-2] gb|EDS54884.1|  Fibronectin type III domain protein [Paenibacillus sp. JDR-2]

Score =  183 bits (465),  Expect = 3e-44, Method: Compositional matrix adjust.

 Identities = 107/257 (41%), Positives = 158/257 (61%), Gaps = 19/257 (7%)

Query  412  GDTQAPSAPSNVSVASTSETSVEVTWSASTDSGGSGLDSYVVTVDGSEDQTVPAGTTSAT  471

            GDTQAP+AP+NVSV+  + +SV + WSASTD+   G+  YV+  +G++  T  A  TS T

Sbjct  740  GDTQAPTAPTNVSVSGKTSSSVSLAWSASTDN--VGVSQYVIYRNGNQAGTSTA--TSFT  795

Query  472  IDGLSAGTTYQIAVAAVDGAGNESAATTVEATTDETDDGEDGQDDGDDEAPADALIVNDY  531

              GL+A T Y   V A D AGN SAA+     T  T+ G  G            L+V+++

Sbjct  796  DSGLNASTAYTYTVKAKDAAGNLSAASAAVNVT--TNAGSSG-----------ILLVDNF  842

Query  532  DGDPAWSSNRNDLGQWCGAGSFENDGGDVQDGALTLEYDNGGWFVEQLGQDVSEYSEAVL  591

            D  P+W  + NDLG+W GA SF N+ G +  GAL LEY+N GW    + QDV  Y++ V+

Sbjct  843  DNSPSWPGS-NDLGKWAGANSFANNAGVIDSGALKLEYNNNGWLGTDITQDVGSYTKLVI  901

Query  592  RVRGANGGEEDEFIFDMGGARDILSNLTDDSISTSFSNVTIDLESAGIDPSAGGLSVRLN  651

            R++GA+GGE++     +GG    L + + D+I+TS+ ++ I+L S G+D S+ G  + + 

Sbjct  902  RIKGASGGEQNHMQLTIGGVTKTLGDFSGDTIATSYKDLAINLASNGVDRSSPG-QLTMT  960

Query  652  FWQGGSSTLEIEEIRLQ  668

            FW GG+ST+ I+EIR +

Sbjct  961  FWHGGNSTVWIDEIRFE  977

gb|AAB61461.1|  cellulase A [Cellvibrio mixtus]

Length=363

Score =  102 bits (254),  Expect = 1e-19, Method: Compositional matrix adjust.

 Identities = 92/336 (27%), Positives = 146/336 (43%), Gaps = 45/336 (13%)

Query  14   ALGSASAAIPTPQLHRDGNLIKDPDGNTVTLRGVNIADPKRINETAQARGMTATQVIDML  73

            A      +   P +  DGN   D  G T+  RGVNI+DP +I   A+ +  T        

Sbjct  43   AFDKTKVSRQLPLIKVDGNRFVDEQGKTLVFRGVNISDPDKI---AKDKRFTKKHF----  95

Query  74   TDESNGWYPRMIRVPVQPVDIGEYEPGSGPPVPAFNESELESYLSNHLDEVVQRCADRGV  133

             +    W   ++RVPV P               A+ E  ++ YL   LD+VV    + G+

Sbjct  96   -EVIRSWGANVVRVPVHP--------------RAWKERGVKGYLE-LLDQVVAWNNELGM  139

Query  134  YCIIDYHRHRDVQWAEGQDGPVNTELQDEVDMFWDTVAPRYADQSHV-LYEVYNEPTEPG  192

            Y IID+H   +++    Q+   +T   +  D FW  V+ RY   + V  YE++NEPT   

Sbjct  140  YTIIDWHSIGNLKSEMFQNSSYHTTKGETFD-FWRRVSERYHSVNSVAFYEIFNEPT---  195

Query  193  MWEDPTTTQWVADIWQLWLEMAQPWVDTIRSHADNLI-LMGSPSWSQSPEGALVEEFDGE  251

                    +     W  W  + +  +  I++H    I L+   +W+   + A  +  D +

Sbjct  196  ----VFNGRLGVVSWADWKAINEEAITIIQAHNPKAIALVAGFNWAYDLKEAAADPIDRQ  251

Query  252  DIAYTFHIYPGHNSSQNQ-NWEDASNNGEGVAGVYEEAPLFVTEFGWEE--NGGQYIGGT  308

            +IAY  H YP       Q NWE           + ++ P+F TE G++   + G +I   

Sbjct  252  NIAYVSHPYPQKVGGPYQANWE------RDFGFMADKYPVFATEIGYQRATDKGAHIPVI  305

Query  309  DD--FGTAFLDFLEKSEAIHWTAWCADPVWRPVMFS  342

            D+  +G    D+   S+ I W AW  DP W P +F+

Sbjct  306  DEGGYGPRITDYFN-SKGISWVAWVFDPDWSPQLFT  340

CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
Cellulase (glycosyl hydrolase family 5). The best-scoring hit on this query sequence is by member pfam00150:

CD Length: 276  Bit Score: 95.82  E-value: 2e-20

	                      10        20        30        40        50        60        70        80
              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|
local      20 IKDPDGNTVTLRGVNIADpkrinetaqarGMTATQVIDMLtDESNGWYPRMIRVPVQPVDIGEYEPGSgppvpAFNESEL 99
pfam00150   2 LLDATGKPVQLRGVSTFW-----------GNPFPDTKDMI-DEVKAAGFNTVRIPVSWEALYPGEPGY-----KIDPAWL 64

	                      90       100       110       120       130       140       150       160
              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|
local     100 esylsNHLDEVVQRCADRGVYCIIDYHRHRDVQWAEGQDGPVNTELQDevdmFWDTVAPRYADQS-HVLYEVYNEPTEPG 178
pfam00150  65 -----NRVDEVVDAAIDNGMYVIIDWHHDTRGDPNSLWYTATTEDAKK----FWTQIATRYKNYDvIVIFELMNEPHGVG 135

	                     170       180       190       200       210       220       230       240
              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|
local     179 MWEDptttqwvadiWQLWLEMAQPWVDTIRSHA--DNLILMGSPSWSQSPEGALVEEF-----DGEDIAYTFHIYPGHNS 251
pfam00150 136 TAED----------WNAWKNYAQEAIDAIRAAGpnDNIIIVGGPGWSQAGGYNDLAALdnpidDADNLIYSVHFYAPSHF 205

	                     250       260       270       280       290       300       310
              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|...
local     252 SQNQNWEDASNNGEGVAgVYEEAPLFVTEFGweenGGQYIGGTDDFG--TAFLDFLeKSEAIHWTAWCADPVW 322
pfam00150 206 SGTWSLDCVLDNIGRWA-LENGIPVFIGEFG----GGNASGGGTDVKwaDAYLDYL-KDGGISWTNWSLGPKS 272


Fibronectin type 3 domain; One of three types of internal repeats found in the plasma protein fibronectin. Its tenth fibronectin type III repeat contains an RGD cell recognition sequence in a flexible loop between 2 strands. Approximately 2% of all animal proteins contain the FN3 repeat; including extracellular and intracellular proteins, membrane spanning cytokine receptors, growth hormone receptors, tyrosine phosphatase receptors, and adhesion molecules. FN3-like domains are also found in bacterial glycosyl hydrolases. The best-scoring hit on this query sequence is by member pfam00041:

CD Length: 85  Bit Score: 38.88  E-value: 0.004

	                      10        20        30        40        50
              ....*....|....*....|....*....|....*....|....*....|....*..
local     429 SGGSGLDSYVVTVDGSEDQ------TVPAGTTSATIDGLSAGTTYQIAVAAVDGAGN 479
pfam00041  25 PGNGPITGYEVEYRPVNGGepwqeiTVPGTTTSYTLTGLKPGTEYEVRVQAVNGGGE 81


Number of Significant COG hits:
1 (when I searched  by hand)

COG Name:
COG1363 
Cellulase M and related proteins

* Description: COG1363 [G] Cellulase M and related proteins

* Category: METABOLISM

* Group: Carbohydrate transport and metabolism

Score: N/A


E-value:


TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Model     Description                                   Score    E-value  N
PF00041   fn3: Fibronectin type III domain               70.9    5.5e-18   1

PF00150   Cellulase: Cellulase (glycosyl hydrolase fa    51.5    3.8e-12   1


Cellular Localization Data:

TMHMM
goto http://www.cbs.dtu.dk/services/TMHMM-2.0/ 

Number of Predicted TMH’s: none

Transmembrane Topology graph:
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Comment:


SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Signal Peptide Probability:


Signal Peptide Graph:


PSORT
goto http://psort.ims.u-tokyo.ac.jp/form.html 
bacterial outside --- Certainty= 0.300(Affirmative) < succ>

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

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

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.

FT   SIGNAL        1     20       

FT   REGION        1      3       N-REGION.

FT   REGION        4     15       H-REGION.

FT   REGION       16     20       C-REGION.

FT   TOPO_DOM     21    668       NON CYTOPLASMIC.
Enter Graph:
[image: image2.png]Posterior label probability
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Final Hypothesis: Where do you expect to find this protein?

Extracellular


Duplication and Degradation:

Paralogs
	Product Name
	Percent
Identity

	Alignment

On

Query

Gene
	E-value
	Bit Score
	

	2500587687
	Endoglucanase
	62.55
	1221aa
	0.0e+00
	658

	2500587686
	Endoglucanase
	43.24
	651aa
	0.0e+00
	514

	2500587680
	Cellulase (glycosyl hydrolase family 5)./PKD domain./Fibronectin type III domain.
	38.65
	768aa
	3.0e-114
	415

	2500587690
	Cellulase (glycosyl hydrolase family 5)./Fibronectin type III domain./Carbohydrate binding module (family 6).
	67.03
	1004aa
	2.0e-103
	379

	2500587683
	Beta-1,4-xylanase
	67.92
	771aa
	3.0e-99
	365

	2500587691
	Glycosyl hydrolase family 9./Fibronectin type III domain./Cellulose binding domain.
	65.91
	974aa
	2.0e-96
	356

	2500588625
	Cellulase (glycosyl hydrolase family 5).
	44.19
	481aa
	2.0e-92
	342

	2500587688
	Endo-beta-mannanase
	55.96
	1050aa
	3.0e-79
	299

	2500587681
	hypothetical protein
	54.51
	507aa
	2.0e-63
	246

	2500587684
	Beta-1,4-xylanase
	37.99
	831aa
	8.0e-35
	151

	2500587692
	hypothetical protein
	49.01
	611aa
	3.0e-32
	143


Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
Cellulase
Cellulase (glycosyl hydrolase family 5)
Domain
121
340
85
378
62.4
4.1e-18
fs
E187, E294

fn3
Fibronectin type III domain
Domain
417
498
1
84
68.8
7.3e-19
fs
n/a
Interpro entry IPR001547
O-Glycosyl hydrolases are a widespread group of enzymes that hydrolyse the glycosidic bond between two or more carbohydrates, or between a carbohydrate and a non-carbohydrate moiety. A classification system for glycosyl hydrolases, based on sequence similarity, has led to the definition of 85 different families PUBMED:7624375, PUBMED:8535779, PUBMED:. This classification is available on the CAZy (CArbohydrate-Active EnZymes) web site PUBMED:. Because the fold of proteins is better conserved than their sequences, some of the families can be grouped in 'clans'.

Glycoside hydrolase family 5 comprises enzymes with several known activities; endoglucanase (); beta-mannanase (); exo-1,3-glucanase (); endo-1,6-glucanase (); xylanase (); endoglycoceramidase ().

The microbial degradation of cellulose and xylans requires several types of enzymes. Fungi and bacteria produces a spectrum of cellulolytic enzymes (cellulases) and xylanases which, on the basis of sequence similarities, can be classified into families. One of these families is known as the cellulase family A PUBMED:2806912 or as the glycosyl hydrolases family 5 PUBMED:1747104. One of the conserved regions in this family contains a conserved glutamic acid residue which is potentially involved PUBMED:1677466 in the catalytic mechanism.PDB
goto http://www.rcsb.org/pdb/search/searchSequence.do  

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:


Average GC% of gene:


Pathways:

EC Numbers here http://www.expasy.org/enzyme/ 
EC Number: 3.2.1.4
KEGG
goto http://www.genome.jp/kegg/pathway.html 

Map Image:

[image: image3.png][ Pathway menu
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