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:
48901..51216 (+)(2316bp)

Reasoning:


Basic Information
DNA Coordinates:
48901..51216 (+)(2316bp)

DNA Sequence:
>2500587683 Beta-1,4-xylanase [Halorhabdus utahensis AX-2, DSM 12940 : HutaDRAFT_4083004_C6] (+)strand

GTGACCGATCCCCGCCCGACGTCACCGAGTGGCGATCGGGATCGGCGAGC

ACAACACACGACGATACCGATGACACCAGACACGAACGACGACATCGACA

CATCGACAGCCGGCCCCGTCGAGGCTGACGATTCTGTCGGCTCGATGGAC

CGGCGAGACTATCTCCAGACCGTCGCGGCAGCGGCCGCGGCGGCCGGACT

CGGCGCTGCCACAACGGGTGGCGCAGCCGCCGAGACGGCTGACACTTCCT

TGAGTATCGACGAACGGATCGAAGAACACCGGACAGGCACTCTTGAGGTT

GTCGTCGAGAACCCCGACGGCTCGACGGTCTCGGACGCCGAGGTCTCGAT

CGCCCAGCAGGAACACGCGTTCAGCTTCGGCACCGCCGTCAACGCCGACA

GGCTCGTCAACGAGAGCGACCCCGGCGACAACTACCGCGAGTACGTCCCG

GAGCTGTTCAACACGGCGGTGCTCGGCAACCACCACAAGTGGCGGTTCTG

GGAGAACAACCGGGAGGTCGCCGACGAGGCGACGAACTGGCTGCTCGATC

AGGGACTGGACATGCGCGGACACGTCTGTCTCTGGGGTCGGGAGGACGTC

GCGGCGATCCCGGACGATATCTTGACGGCGATCGAGGAACGCGACGCCGA

GACGATCCGCGAGCGTTCGATGGCCCACATCGAGGAGATCATCACCCACT

ACGGCGAGGACATCACCGACTGGGACGTCGTCAACGAGGCGATGCACGCC

TACCAGCTCCAGCTCGGTGTCTACGGCGACCGGATCGACACCGAGGAGCC

CTGGAACGGTGAGATCGTCCCGTGGACCTCCCCACTCCTGGCGGCGTGGT

ACGAGCAGGCCGCGTCGGTGATCGCGGAGCACGACCTCGACGTCGGCATC

GCGGTCAACGACTTCAACCAGTTCCCCTACGCCTACACGGACAACCGCTA

CGAGTCGGAGATCGATCACATCAACGCCAACGGGGCACAGCTGGACACGG

TCGGCCTCCAGGCACACATTGCCGCCCGAGAGGGCGAGTTCAATTCCAAC

GACGATCCGGACGGCCGGATCGACGCCGACCAGGTCGTCTCGGAGATCAA

CACGTGGGCCGACCACGGCGCACGCGTGAAGATCACGGAGTTCGACACGT

ACAACGGCGACGACTGGAACTCAGATGAGGAACGCGCCGACGTGACGGAG

AACTACCTCCGGGGTGCGTTCAGCCATCCTGGCGTCGACGCGTTCATCAT

GTGGGGCTTCTGGGACGGCGACCACTGGGAAGACGAAGCGCCGCTGTTCT

ACGAGGACTGGTCGCAGAAACCCGCATACGATGTCTGGACCGGCCTGGTC

TACGACGAGTGGTGGACCGACGACTCCGGCACGACTGACTCCAGAGGGGC

CTACACCACGACGGCGTTCCTGGGTGACCACGAAGTCACCGTCAGTACCG

ATAGCGCAGAGACGACCGAGTCAGTCGAAGTCACGGATGCCTCGGGCACG

ACGACGGTCACGGTCACCGTCGCGGGTGACGGCAGCGCCGCGGACGACAC

CCAGCCGCCGTCGGTGCCGACGAATCTCTCGGTGTCGACGACGACCGACT

CGACGGTCACCGTCTCCTGGGACGGCGTGACGGACAACGGGACCGCCGGG

CTGGACCAGTACGTCGTCTCCGTGGGCGGCTCACAGGACCAGACGATCGG

TGCCGGCATGACGACCGCGACGGTCGAGGGGCTCGACGCGGCGGCGACCT

ACGAGATCGGCGTCTCGGCAGTCGACAGTGCGGGCAACGAGTCCGACGCC

GCGACCGTACAGGCCACGACCGCGGAAGCCGACGACGGCGAAGACGATGA

GGGCGACGGCACTGACGACGAGACGCCAGCCGAGGCACTCGTCGTCAACG

ACTACGACGGCGACCCGGCGTGGGCGTCCAATCGAAACGATCTCGGCCAG

TGGTGCGGGGCTGGCTCGTTCGAGAACGGTGGCGGCGAGGTCGAGGACGG

GGCGCTGGTCCTCGAATACGACAATGCCGGCTGGTTCGTCGAGCAGCTCA

ACCAGGACGTCTCGGAGTACTCGGAACTGGTGTTGGTCCTGGCCGGTGAC

GACGTCCAAGCGGACGAGTTCCTGCTGGACGTGGGTGGCGCTCGCGGGCT

CCTCTCTGCGTTCACCGACGACGCCATCGGAACGTCGGCCTCGACCGTCA

CCGTCGACATGGAATCGGCAGGTATCGACCCGTCGACCGGGGGGCTCTCG

GTTCGACTGAACTTCTGGCAGGGCGGCAGTGGCACGCTCGAAATCGAGGA

GATCCGCTTCCAGTAG

Protein Sequence:
VTDPRPTSPSGDRDRRAQHTTIPMTPDTNDDIDTSTAGPVEADDSVGSMD

RRDYLQTVAAAAAAAGLGAATTGGAAAETADTSLSIDERIEEHRTGTLEV

VVENPDGSTVSDAEVSIAQQEHAFSFGTAVNADRLVNESDPGDNYREYVP

ELFNTAVLGNHHKWRFWENNREVADEATNWLLDQGLDMRGHVCLWGREDV

AAIPDDILTAIEERDAETIRERSMAHIEEIITHYGEDITDWDVVNEAMHA

YQLQLGVYGDRIDTEEPWNGEIVPWTSPLLAAWYEQAASVIAEHDLDVGI

AVNDFNQFPYAYTDNRYESEIDHINANGAQLDTVGLQAHIAAREGEFNSN

DDPDGRIDADQVVSEINTWADHGARVKITEFDTYNGDDWNSDEERADVTE

NYLRGAFSHPGVDAFIMWGFWDGDHWEDEAPLFYEDWSQKPAYDVWTGLV

YDEWWTDDSGTTDSRGAYTTTAFLGDHEVTVSTDSAETTESVEVTDASGT

TTVTVTVAGDGSAADDTQPPSVPTNLSVSTTTDSTVTVSWDGVTDNGTAG

LDQYVVSVGGSQDQTIGAGMTTATVEGLDAAATYEIGVSAVDSAGNESDA

ATVQATTAEADDGEDDEGDGTDDETPAEALVVNDYDGDPAWASNRNDLGQ

WCGAGSFENGGGEVEDGALVLEYDNAGWFVEQLNQDVSEYSELVLVLAGD

DVQADEFLLDVGGARGLLSAFTDDAIGTSASTVTVDMESAGIDPSTGGLS

VRLNFWQGGSGTLEIEEIRFQ

Isoelectric Point (pI):
3.6


Sequence-based Similarity Data
BLAST
>ref|YP_824087.1| Gene info glycoside hydrolase family protein [Solibacter usitatus Ellin6076]

 gb|ABJ83802.1| Gene info glycoside hydrolase, family 16 [Solibacter usitatus Ellin6076]

Length=1039 GENE ID: 4429037 Acid_2816 | glycoside hydrolase family protein

[Solibacter usitatus Ellin6076]

 Score =  228 bits (581),  Expect = 2e-57, Method: Compositional matrix adjust.

 Identities = 135/415 (32%), Positives = 212/415 (51%), Gaps = 48/415 (11%)

Query  89   RIEEHRTGTLEVVVENPDGSTVSDAEVSIAQQEHAFSFGTAVNADRLVNESDPGDNYREY  148

            RI+ +R G + V+  +  G T+  A++    + HAF FGTAV  D +      G NYR+ 

Sbjct  208  RIDRYRKGDIVVIARDDSGRTIPGAQIHARMKRHAFGFGTAVAGDVIQRTDTTGQNYRDA  267

Query  149  VPELFNTAVLGNHHKWRFWENN-REVADEATNWLLDQGLDM-RGHVCLWGREDVAAIPDD  206

            + +LFN  V  N  KW  +E+N R+ AD    W    G++M RGH  +W       +P D

Sbjct  268  IKKLFNKVVTENALKWPTFESNGRQQADYMLPWFAANGIEMVRGHNVIW--PAATYLPAD  325

Query  207  ILTAIEER--DAETIRERSMAHIEEIITHYGEDITDWDVVNEAMHAYQLQLGVYGDRIDT  264

            +   ++    +A+ +R R   HI +++ +    +T+WDV+NEA     LQ  V GD    

Sbjct  326  VQAMLKATPVNADALRARIDKHIADVMGYTKGKVTEWDVLNEAYTNKDLQ-AVLGDS---  381

Query  265  EEPWNGEIVPWTSPLLAAWYEQAASVIAEHDLDVGIAVNDFNQFPYAYTD----NRYESE  320

                           +A+W+ QA +     D  + + +ND+N       D    N Y+  

Sbjct  382  --------------EMASWFVQARTA----DPAIKLYINDYNILEAGGYDIQHINGYQQI  423

Query  321  IDHINANGAQLDTVGLQAHIAAREGEFNSNDDPDGRIDADQVVSEINTWADHGARVKITE  380

            I ++ A GA +D +GLQ+H       F+SN  P  R     V+  ++ +A  G  +++TE

Sbjct  424  IRNLLAAGAPVDGIGLQSH-------FDSNLTPPSR-----VIELLDQFATFGRDLQVTE  471

Query  381  FDTYNGDDWNSDEERADVTENYLRGAFSHPGVDAFIMWGFWDGDHWEDEAPLFYEDWSQK  440

            FD    D+    + +AD T ++L   FSHP +  F+MWGFW+G HW+ +  +   DWS K

Sbjct  472  FDVSVADE----QVQADYTRDFLTACFSHPAIKGFMMWGFWEGAHWKPQGAMIRRDWSTK  527

Query  441  PAYDVWTGLVYDEWWTDDSGTTDSRGAYTTTAFLGDHEVTVSTDSAETTESVEVT  495

            P Y VW  L+Y +WWTD  G T + G + T  FLGD+++ V+ + A  T  + V+

Sbjct  528  PNYGVWNDLLYTQWWTDVRGATAADGTWRTRGFLGDYDIEVTVNGATKTYPLRVS  582

CDD
goto http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
Glycosyl hydrolase family 10. The best-scoring hit on this query sequence is by member pfam00331:

CD Length: 308  Bit Score: 116.06  E-value: 2e-26
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Glycosyl hydrolase family 10. The best-scoring hit on this query Sequence is by member pfam00331:

CD Length: 308 Bit Score: 116.06 E-value: 2626
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local 123 AFSFGTAVNADRLVNEsdpgDNYREYVPELFNTAVLGNHHKVREWENNR ---- -EVADEATNWLLDQGLOMRGHVCLUGR 197

PEam00331 9 YFYIGTAVDAGDLLNE----SKYVAILKKHFNSITPENEMKWDALERSRGqEnESGADRIVNFAKQNGIKVRGHTLVHES 84

%0 110 120 130 110 150 160
local 198 BdvaaIPDDILTaEERDAETIRERSMAHTEETITHYGEDTTDNDVVNEAMHAyqlqlqvygdr dteEPWNGEIVENTS 277
DEam00331 INGSKATLLSRLENT TTVVGRYKGRI YARDVVNEAFD- DPGGLRNSVYQ 142
170 150 200 210 220 230 240
local 278 BLLAAWYEQRASVIABHDLOVGIAVNDFNQF-PYAVIDNRYESEIDHINANGAQLDTVGLOAFIaaregefnSNDDPAGT 356
Eam00331 143 TLGEDYIEKAFRAAREADENAKLYYNDYNIEGPNAKREATYNL~VKDLRAKGVPTDGICHOSHL - 210
250 260 270 280 2%0 300 310 320
local 357 432

Dfam00331 211 -STSETEAALKRFASLGLEVAITELD1sGYNPSSEEALQAQAARYKELFKACLKVPNCTGVTVHGVIDKYSHL sGFNNPL 289

330

local 433 “FYEDWSQRPAYD 444

Dfam00331 290 1FDGNYQPKPAYN 302




Number of Significant COG hits:
http://www.ncbi.nlm.nih.gov/COG/grace/uni.html 

COG Name:
COG3693 
Beta-1,4-xylanase

GO: 0031176

Score:


E-value:


TIGRfam
goto http://tigrblast.tigr.org/web-hmm/
Model     Description                                   Score    E-value  N 

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

PF00041   fn3: Fibronectin type III domain               48.1      4e-11   1

PF00331   Glyco_hydro_10: Glycosyl hydrolase family 1   -55.8    6.2e-09   1

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

TIGR02811 formate_TAT: formate dehydrogenase region T    -8.1      0.051   1

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:

# Sequence Length: 771

# Sequence Number of predicted TMHs:  0

# Sequence Exp number of AAs in TMHs: 1.3076

# Sequence Exp number, first 60 AAs:  0.2602

# Sequence Total prob of N-in:        0.06042

Sequence
TMHMM2.0
outside
     1   771

SignalP
goto http://www.cbs.dtu.dk/services/SignalP/ 
Sequence              length = 70

# Measure  Position  Value  Cutoff  signal peptide?

  max. C    43       0.531   0.52   YES

>Sequence

Prediction: Non-secretory protein

Signal peptide probability: 0.000

Signal Peptide Graph:


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


Cytoplasmic Membrane Score:


Periplasmic Score:


Outer Membrane Score:


Extracellular Score:


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


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:


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

EXTRACELLULAR

Duplication and Degradation:

Paralog:
[image: image3.png]‘Paralogs are reciprocal hits within the same genome.

Alignment
Percent  On Bit
Select  Paralog Product Nam et o -
Gene | Gene

O | 2500587684 | Beta-1 4-xylanase 6488 mmm | | 83122 006400 974
Cellulase (glycosyl hydrolase family

O | 2500587670 | o e T domats 67.92 668aa 30099 365
Cellulase (glycosyl hydrolase family

O | 2500587690  $).Fibronectin type Il domain./Carbohydrate | 60.40 | ——== = 1004aa 10e-96 357
binding module (Family 6).

O | 2500589317 | Beta-1 4-xylanase 3991 | | | 975 70091 | 338
Glycosyl hydrolase family 9./Fibronectin type III

O | 2500587691 o euton bindins dom SL70 = = 9T4a 1090 337

O | 2500587688 | Endo-beta-mannanase: 49.08 | e | = 1050aa 50c81 305

O | 2500587687 | Endoglucanase 4888 — = | = 122122 30c80 | 302

O | 2500587681 | hypothetical protein 4813 = | | 50723 80cT1 | 271

O | 2500587686 | Endoglucanase 4788 = | = 65l 20c57 | 226
Cellulase (glycosyl hydrolase family 5)./PKD

O | 2500587680 in-Fibronooin type 1l domain. 3939 = = T68a 5035 152

O | 2500587692 | hypothetical protein 5282 | ——= |=—— | 6llaa 70030 | 135

O | 2500589813 | Beta-1 4-xylanase: 2629 | = | | 3178 50c11 | T2

O | 2500589442 | Beta-1 4-xylanase 2521 | = | | 3288 20007 | 60

O | 2500590430 | The GLUG motif. 2905 | ——=— | ——— | 2376a 3005 53

O | 2500590206 | hypothetical protein 2446 | —= | = | 6llaa 4003 | 46





Structure-Based Evidence of Function:
Pfam-A
goto http://pfam.sanger.ac.uk/search
[image: image4.png]GLycostydnosib) fn3!




Interpro entry IPR001000

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 10 comprises enzymes with a number of known activities; xylanase (); endo-1,3-beta-xylanase (); cellobiohydrolase (). These enzymes were formerly known as cellulase family F.

The microbial degradation of cellulose and xylans requires several types of enzymes such as endoglucanases (), cellobiohydrolases () (exoglucanases), or xylanases () PUBMED:2252383, PUBMED:1886523. 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 F PUBMED:2806912 or as the glycosyl hydrolases family 10 PUBMED:1747104. HMM logo:
[image: image5.png]Significant Pfam-A Matches
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Key Functional Residues:


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: 66


Pathways:

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

EC Number: 3.2.1.8

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

Map Image:

Unclassified; Metabolism; Other carbohydrate metabolism
