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:
43023..45329 (+)(2307bp)

Reasoning: no change


Basic Information
DNA Coordinates:
43023..45329 (+)(2307bp)

DNA Sequence:
>2500587680 Cellulase (glycosyl hydrolase family 5)./PKD domain./Fibronectin type III domain. [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6] (+)strand

ATGACAGATAACGACACGTACGACGGCGGCGAATCGACGACGAACGACAG

TCGAATCATCGACGATGTCTCGCGGCGAGACGTTCTCAAGGCGGCGGGGG

CGAGCGCACTCACGGCCGGGTTCGCAAGCAGCATCGTCGGCTCGGTTTCG

GCGGCCGGCATCCCGACGCCGTGGCTCGAACGCGACGGCAACCTGCTTCG

GGATCCCGACGGCAATCAGGTCATCCTTCGCGGGGTCAACATGGCCGATC

CGGCCCGGCTGGCGCGGTCCTGGCGGAGCAAGGATTCGATGGGCGTTTTC

GACAAAGCCACGAACACTGACGAGTCAAACGACGGTGGCTGGCACAACAA

CATCCTCCGGGTTCCGACCCAGCCACAGGACATCGGGGACGCCGGGTCCG

GGAGCATCGGCAGTATGCCCCACGGAGACGACTGGGGCCCGCTGCTGCCC

GGCCAGATCGACGAGTCGGATCTGGAGACCTACTTCTCGGATTACATCGA

CCCGATCGTCGACGCCGCCGAGGAGGAAGGCCTCTACGTGATGATCGACT

ATCACCGCCACTTCCCGATCTTCCACCAGCCTCAGCACGAGGAGGATCTC

GGTGACTATCAGTGCGGGAACGAGTCCTTCGAAAACGACATCGGCTTCTG

TGGCGAACGTGGTGTGCTCTGGCACTCAGAGGAGCAGGCCTCCCAGCTCG

ATGGCTACACCGAGGAGTACGCCGCCGAGCTCAACCAGGAGCTCCAGATG

TACTGGAACTTCGTCGCGCCGCGGTACAACGACCGCTCGCACGTGGTCTA

TGACATCTACAACGAGCCGACTGGTCCCTACGCCGGTGACTGGGGCTCGC

CGACCGAACTGCCCGCGACCGGCGAGGAGGGTGAAGAAAACCCCTCATAC

GACGCCGATGCGAACCAGGAGTACTGGGACATGTGGGTCGACCGTGCCCA

GCCGTGGGTCGACACGGTCCGCGAACACGCGCCCGACAACCTCATCACGA

TCGGCTCGCCGCGGTGGAGTCAGCTCACCTACTGGGCACCGACCAACGAG

TTCGACGGCGAGAACATCTGTTACACCGGCCACGTCTACACCCACGAGGG

GATGCGACCCCTGTCGGACTCCTTCGGCACGGCCGCCGAGGAGGTACCGA

TGTTCTTCAGCGAGTTCGGCTGGGCCGAGGGCGGCGGTCGCGACGGCTTC

AGCTTCCTCGAAGGGACGACCTCCGAGTACGCCGACGGCTTCGAGACCTT

CCTCGATGAGTACCCGGTCCACCCGATCTGCTGGAACTTCGATCACACCT

GGGAGCCCTCTTTCTTCGTCCACGACGAGAGTCAGGACGGCGACTGGGTC

ATCCACGACTACGAGGCCCGTCCCGCACAGTGGTGGCAGGAGTATCTCTA

TGAGAACCGGAATGACGACCTGCCGGGCAGTGGCGGCGACGATGACGACA

CGACGGCACCATCGATCCCGTCGAACCTCACCGTGACCGACGAGACGAGT

TCCTCGATCACGGTCTCCTGGAGCGCTTCCACGGATTCGGGCACGGCTGG

ACTCGCGCAGTACAACGTCCTCGTCGACGGCTCGCTGGAGCAGACGGTCT

CGGCCGGCACGACGAGTGCGACTATCTCCGGACTGGCCGCCGACACGTCC

TACCAGATCGCGGTCTCGGCCGAGGACGGTGCCGGTAACACGTCCGGCAC

GACGACGATCACGGCCGACACCGACGCCGGCAGCGACGACGGTGACACGC

AAGCGCCGTCGGCCCCGTCGAACGTCTCGGTCGAGTCGACGACGGAAACC

TCGGTCGAGGTCTCCTGGAGCGCATCGACGGATTCGGGCGGTTCCGGTCT

CGACAGCTACGTCGTCTCCGTCGACGGCTCCCAGGACCGGACGGTCCCGG

CCGGCACGACGAGTGCGACGGTCGACGGCCTCTCCGCTGGAACGTCCTAC

CAGATCGGGGTCAGCGCGGTCGACGGTGCGGGCAACGAGTCCGCCGCGAC

GACCGTCGGGGCCACGACGAGCGAATCCGACGATGACGACGGGACGTCCG

GGGAGCCGATTGCGACGATCGATCCGGGGACGACCTCGGCCTCGACCGGC

GACCTGGTCCAGTTCTGGATCTCCGACGAGACCGGTAACCAGACCTGGAT

CACCGGGCTGGAGTGGGAACTCGGCAACGGCACCACCGGGCGCGGCTGGT

ACACCGACGAGCGCTACCAGTCGACAGGTACCTACACGGTCACGCTGACC

GCGACCAACAACGAGGGCGAGACGTCCACCGACGAAGTCGAGGTGACCAT

CTCCTGA

Protein Sequence:
>2500587680 Cellulase (glycosyl hydrolase family 5)./PKD domain./Fibronectin type III domain. [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6]

MTDNDTYDGGESTTNDSRIIDDVSRRDVLKAAGASALTAGFASSIVGSVS

AAGIPTPWLERDGNLLRDPDGNQVILRGVNMADPARLARSWRSKDSMGVF

DKATNTDESNDGGWHNNILRVPTQPQDIGDAGSGSIGSMPHGDDWGPLLP

GQIDESDLETYFSDYIDPIVDAAEEEGLYVMIDYHRHFPIFHQPQHEEDL

GDYQCGNESFENDIGFCGERGVLWHSEEQASQLDGYTEEYAAELNQELQM

YWNFVAPRYNDRSHVVYDIYNEPTGPYAGDWGSPTELPATGEEGEENPSY

DADANQEYWDMWVDRAQPWVDTVREHAPDNLITIGSPRWSQLTYWAPTNE

FDGENICYTGHVYTHEGMRPLSDSFGTAAEEVPMFFSEFGWAEGGGRDGF

SFLEGTTSEYADGFETFLDEYPVHPICWNFDHTWEPSFFVHDESQDGDWV

IHDYEARPAQWWQEYLYENRNDDLPGSGGDDDDTTAPSIPSNLTVTDETS

SSITVSWSASTDSGTAGLAQYNVLVDGSLEQTVSAGTTSATISGLAADTS

YQIAVSAEDGAGNTSGTTTITADTDAGSDDGDTQAPSAPSNVSVESTTET

SVEVSWSASTDSGGSGLDSYVVSVDGSQDRTVPAGTTSATVDGLSAGTSY

QIGVSAVDGAGNESAATTVGATTSESDDDDGTSGEPIATIDPGTTSASTG

DLVQFWISDETGNQTWITGLEWELGNGTTGRGWYTDERYQSTGTYTVTLT

ATNNEGETSTDEVEVTIS

Isoelectric Point (pI):
3.6252

Sequence-based Similarity Data
BLAST
Gene product name:
ref|ZP_03037594.1|  chitin-binding domain 3 protein [Geobacillus sp. Y412MC10] gb|EDV79393.1|  chitin-binding domain 3 protein [Geobacillus sp. Y412MC10]

Length=453

Score =  120 bits (302),  Expect = 3e-25, Method: Compositional matrix adjust. Identities = 84/191 (43%), Positives = 114/191 (59%), Gaps = 7/191 (3%)

Alignment of top hit and query sequence:

Query  478  GGDDDDTTAPSIPSNLTVTDETSSSITVSWSASTDSGTAGLAQYNVLVDGSLEQTVSAGT  537

            G  + DT AP++P+NL  T  TSSSI+++W+ASTD+   G+  Y +    +L  TVS  T

Sbjct  207  GSGNQDTQAPTVPANLRTTGVTSSSISLAWNASTDN--VGVTGYEIYRGSNLVATVSGST  264

Query  538  TSATISGLAADTSYQIAVSAEDGAGNTS-GTTTITADTDAGSDDGDTQAPSAPSNVSVES  596

             S T++GL A TSY   V A DGAGN S  ++ +TA T   +   DTQAP+AP+N+    

Sbjct  265  LSHTVTGLQAGTSYTFTVKARDGAGNVSQASSPLTASTS--NPVPDTQAPTAPANLRSAG  322

Query  597  TTETSVEVSWSASTDSGGSGLDSYVVSVDGSQDRTVPAGTTSATVDGLSAGTSYQIGVSA  656

            +T TSV ++W+ASTD+   G+  Y V    +   TV   T S TV GLS  T+Y   V A

Sbjct  323  STSTSVSLAWNASTDN--VGVSGYEVYRGTTLVTTVSGSTLSYTVGGLSPNTTYSFTVKA  380

Query  657  VDGAGNESAAT  667

             D AGN S A+

Sbjct  381  RDAAGNVSPAS  391

CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
cl08248, Cellulase, Cellulase (glycosyl hydrolase family 5).
98445
N/A
6e-10

Cellulase (glycosyl hydrolase family 5). The best-scoring hit on this query sequence is by member pfam00150:

CD Length: 276  Bit Score: 61.54  E-value: 6e-10

         10        20        30        40        50        60        70        80

              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|

local     

145 WGPLLPGQIDESDLETYFSDyIDPIVDAAEEEGLYVMIDYHrhfpifhqpqHEEDLGDYQCGNEsfendigfcgergvlw 224

pfam00150  

47 WEALYPGEPGYKIDPAWLNR-VDEVVDAAIDNGMYVIIDWH----------HDTRGDPNSLWYT---------------- 99

          90       100       110       120       130       140       150       160

              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|

local     

225 hseeqasqldgYTEEYAAElnqelqmYWNFVAPRY-NDRSHVVYDIYNEPTGPYAGDWgsptelpatgeegeenpsydad 303

pfam00150 

100 -----------ATTEDAKK-------FWTQIATRYkNYDVIVIFELMNEPHGVGTAED---------------------- 139

          170       180       190       200       210       220       230       240

              ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|

local     

304 anqeyWDMWVDRAQPWVDTVREHAP-DNLITIGSPRWSQlTYWAPTNEF------DGENICYTGHVY--THEGMRPLSDS 374

pfam00150 

140 -----WNAWKNYAQEAIDAIRAAGPnDNIIIVGGPGWSQ-AGGYNDLAAldnpidDADNLIYSVHFYapSHFSGTWSLDC 213

                     250       260       270       280       290       300

              ....*....|....*....|....*....|....*....|....*....|....*....|....*....

local     

375 FGTAAEE------VPMFFSEFGWAEGGGRDgfsflegTTSEYADGFETFLDEYPVHPICWNFDHTWEPS 437

pfam00150 

214 VLDNIGRwalengIPVFIGEFGGGNASGGG-------TDVKWADAYLDYLKDGGISWTNWSLGPKSGDT 275

cl09101, E_set, E or "early" set of sugar utilizing enzymes which may be related to the immunoglobulin...
99575
N/A
2e-05

E or "early" set of sugar utilizing enzymes which may be related to the immunoglobulin and/or fibronectin type III superfamilies. These domains are associated with different types of catalytic domains at either the N-terminal or C-terminal end. Members of this family include members of the alpha amylase family, sialidase, galactose oxidase, cellulase, cellulose, hyaluronate lyase, chitobiase, and chitinase. The best-scoring hit on this query sequence is by member smart00089:

CD Length: 83  Bit Score: 46.66  E-value: 2e-05

         10        20        30        40        50        60        70        80

               ....*....|....*....|....*....|....*....|....*....|....*....|....*....|....*....|

local      

688 ATIDPGTTSASTGDLVQFWISDETGNQTwITGLEWELGNGTTGRGWYTDERYQSTGTYTVTLTATNNEGETSTDEVEVTI 767

smart00089   

2 ADVSASPTVPVAGESVTFTASSTDEDGS-IVSYTWDFGDGTSSTGPTVTHTYTKAGTYTVTLTVTNAVGSSASATKTVVV 80

Number of Significant COG hits:
1 when 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


TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Scores for sequence family classification (score includes all domains):

Model     Description                                   Score    E-value  N 

--------  -----------                                   -----    ------- ---

PF00041   fn3: Fibronectin type III domain              132.4    1.7e-36   2

PF00150   Cellulase: Cellulase (glycosyl hydrolase fa    28.2      7e-09   1

PF00801   PKD: PKD domain                                36.4    1.4e-07   1

TIGR01409 TAT_signal_seq: Tat (twin-arginine transloc    21.3     0.0048   1

Cellular Localization Data:

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

Number of Predicted TMH’s: 0

Sequence Length: 768

# Sequence Number of predicted TMHs:  0

# Sequence Exp number of AAs in TMHs: 7.24488

# Sequence Exp number, first 60 AAs:  7.2447

# Sequence Total prob of N-in:        0.32035

Sequence
TMHMM2.0
outside
     1   768

Transmembrane Topology graph:
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Comment:


SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Signal Peptide Probability:
Signal peptide probability: 0.001

Prediction: Non-secretory protein

Signal Peptide Graph:
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PSORT
goto http://psort.ims.u-tokyo.ac.jp/form.html 
*** Reasoning Step: 1

Lipop: Examining lipoprotein consensus (Klein et al.:modified)

     Possible modific. site: -1  CRend: 10

McG: Examining signal sequence (McGeoch)

     Length  of  UR:   4

     Peak Value of UR:   0.01

     Net Charge of CR: -4

     Discriminant Score:    -19.57

GvH: Examining signal sequence (von Heijne)

     Signal Score (-7.5): -0.58

     Possible cleavage site: 52

>>> Seems to have no N-terminal signal seq.

Amino Acid Composition of Predicted Mature Form:

   calculated from 1

ALOM: Finding transmembrane regions (Klein et al.)

     count: 0  value:   1.64 threshold:   0.0

     PERIPHERAL  Likelihood =  1.64

    modified ALOM score:  -0.83

Rule: cytoplasmic protein

----- Final Results -----

bacterial cytoplasm --- Certainty= 0.353(Affirmative) < succ>

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

bacterial outside --- 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   TOPO_DOM      1    768       NON CYTOPLASMIC.

Enter Graph:
[image: image3.png]Posterior label probability
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Final Hypothesis: Where do you expect to find this protein?
EXTRACELLULAR – Twin Arginine signal sequence


Duplication and Degradation:

[image: image7.png]Paralogs are reciprocal hits within the same genome.
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Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
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[image: image5.png]Sl oce

TAT (twin-arginine translocation) pathway signal

TAT signal (20 CRC Motif 22 26 262  0.00013

Cellulase ~ Cellulase (glycosyl hydrolase family 5) Domain 169 345 88 221 467  1.4e-13 fs
3 Fibronectin type III domain Domain 487 568 1 84  59.5 3.2e-16 fs
3 Fibronectin type III domain Domain 586 667 1 84  69.2  5.8e-19 fs

PKD  PKD domain Domain 690 767 1 92 351  3e-10 fs




Pairwise Alignment: TAT signal sequence
#HMM       *->rlsRRqfLkggaaaaAaaalggalaa<-*

#MATCH         +sRR++Lk+++a a++a+++++  +   

#SEQ          DVSRRDVLKAAGASALTAGFASSIVG    47
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HMM logo:


Key Functional Residues: R25 and R26

PKD-type fold are found in archaeal surface layer proteins that protect the cell from extreme environments


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

Number of Significant structure hits:


Top hit- Length, Score, E-value, Identity, Positives, Gaps:


Alignment:


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: 65


Pathways:

EC Numbers here http://www.expasy.org/enzyme/ 
EC Number: 3.2.1.14
KEGG
goto http://www.genome.jp/kegg/pathway.html 

Map Image:

[image: image6.png][ Pathway menu
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