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Gramene Protein Module Exercises

Go to http://www.gramene.org and select “Protein” from the navigation bar.  
1. How many proteins are associated with the term “waxy”?

Enter the term “waxy” in the Protein Database “Search” field and hit the “Search” button.  The following page will result.  
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Answer: There are seven proteins called by the name “waxy”.  This view also tells that the seven protein sequences were encoded by the genes isolated from different rice subspecies/cultivars 

2a. One of these proteins has been characterized by a mutant Phenotype. Hint: IMP stands for “Inferred Mutant Phenotype.”  What is the accession number of this protein? 

In the same page, examine the evidence codes of the records.  
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Answer: P19395 

2b. What are the protein names of P19395? What is the Gene Name?  

Selecting the Accession numbers on the page shown above will link you to a Protein General Information Page.  
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Answer: Granule-bound starch synthase, GBSS, Granule-bound glycogen [starch] synthase, chloroplast precursor, Granule-bound glycogen synthase, UDP-glycogen synthase, UDPG-glycogen synthetase, UDPG-glycogen transglucosylase, Waxy, glutinous endosperm, glycogen [starch] synthase, glycogen [starch] synthetase, uridine diphosphoglucose-glycogen glucosyltransferase.  The gene name is Wx.    

2c. Is this protein an enzyme? If so what is the E.C. number of this enzyme?  Hint: E.C. Number refers to the Enzyme Commission’s classification number.  

In the same Protein General Information Page, the E.C. Number of the protein’s enzyme is provided.  
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Answer: Yes, it is an enzyme and its E.C. number is 2.4.1.11

2d. What kind of "reaction" does this enzyme carry out in an organism?

Selecting the E.C. Number from the previous figure will link you to detailed information on that particular enzyme from the KEGG Database.  
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Image source: KEGG, Japan

Answer: The reaction is: UDP-glucose + (1,4-alpha-D-glucosyl)n = UDP + (1,4-alpha-D-glucosyl)n+1

3a. Return to the Protein General Information Page for P19395.  What is the molecular function of this protein?  What are the two biological processes, where it plays a role?  What is the location of this protein in the cellular components of a plant cell?

The same protein general information page provides information on the protein’s molecular function, biological processes and its location within a cell.  
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Answer: The molecular function is glycogen (starch) synthase activity.  Its biological processes are starch metabolism and glycogen biosynthesis.  It is located in the chloroplast and amyloplast.  

3b. How many proteins in the Gramene database are known to play a role in starch metabolism?  Hint: selecting the term “starch metabolism” links you to the Ontology database in Gramene.  You will see that the “starch metabolism” is a grouping term (parent term) that includes two types of biological processes (children terms), “starch biosynthesis” and “starch catabolism”.  In an ontological tree, any associations to the child are also associated to the parent because of the parent-child relationship.  Therefore, in addition to the protein associated with “starch metabolism” the ontology tree adds up proteins associated with its children “starch catabolism” and “starch biosynthesis” to itself.

Selecting “starch metabolism” links you to the following Ontology Summary Page.  
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Answer: There are 13 proteins associated with starch metabolism.  

4. Return to the Protein General Information Page for P19395.  Find the full length maize homolog of this protein and give its GenBank accession number.  Hint: Select any of the species name from “Similarity to other proteins” section.  The link takes you to the pre-computed BLAST services (BLink) provided by the National Center for Biotechnology Information Database (NCBI).   

1) In the same Protein General Information Page, select “Maize.” 
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2) This links you to the following NCBI Blink pages that display pre-computed sequence alignments to the rice protein.
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 Image source NCBI

Answer: The GenBank accession number, S07314, is the full length maize homolog of rice waxy protein.  

5a. Return to the protein page for P19395.  Does this protein belong to a protein family (Pfam)? If so give the name of the protein family and tell us how many proteins are members of this family. 

On the same protein page, the “Protein Features” section provides information on the protein family (Pfam) to which it belongs.  The “Pfam” field lists the name of the family and provides a link to view the other members (proteins) of that family.
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Answer: The name of the family is Glycos_transf_1 and it contains 37 members.  

5b. Does this protein have any significant features? If so, what is it and what is the location of this feature on the protein sequence?

On the same protein page, the “Protein Features” section, as shown in the figure above, provides information on any additional feature and where it is located in the protein molecule 

Answer: This protein contains a feature “signal peptide” and residues from 1 – 76.  The feature “signal peptide” acts as a targeting sequence, which determines where in a plant cell this protein should be localized after its synthesis in the cytosol. The signal peptide is cleaved from the mature peptide after its correct localization. The protein “waxy” is targeted to plastid types, amyloplast and chloroplast. The first 76 residues are absent from the mature protein molecule.
6a. How many references were used in the curation of this protein? 

On the same protein page, “References Used for Curation” section cites the references used in the curation of the protein information.  
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Answer: Four references were used.  
6b. Are there any other references in the Gramene Database that contain information on this protein? If so, how many are there and give the citation of one such reference.  

From the Reference Section shown above, there is a link to “Additional References.”  The following page will result. 
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[ e.0. Wessler SR , rice genome , Rice Genetics Newsletter ]

Select page:

Items 1-20 of 73 Page 1 of4 1881 L

1. Amano-E

Genetic and biochemical characterization of waxy mutants in cereals (More info)
Environmental health perspectives, 1981, vol.37, pp35-41
2. Biliaderis-C-G, Juliano-B-0
Thermal and mechanical properties of concentrated rice starch gels of varying composition (Ivore info)
Food Chernistry, 1993, vol. 48, pp243-250
3. Bligh-H-F-J, Til-R-I, Jones-C-A
A microsatellite sequence closely linked to the Waxy gene of Oryza sativa (More info)
Euphytica, 1995, vol 86, pps3-85
4. Cai-X-L, Wang-Z-Y, Xing-Y-Y, Zhang-J-L, Hong-M-M
Aberrant splicing of intron 1 leads to the heterogeneous 5' UTR and decreased expression of waxy gene in rice cultivars of
intermediate amylose content (More info)
The Plant journal : for cell and molecular biology, 1998, vol. 14, pp459-465
5. Frances-H, Bligh-J, Larkin-P-D, Roach-P-S, Jones-C-A, Fu-H, Park-W-D
Use of alternate splice sites in granule-bound starch synthase mRNA from low-amylose rice varieties (More info)
Plant molectlar biology, 1998, vol.38, pp407-415
6. Gao-J, Li-Y, Wang-Z, Hong-M
[Identification of transcription start site of waxy gene in O. sativa subsp. indica 232] (More info)
Acta genetica Sinica, 1995, vol.22, pp431-436
7. He-G, Suzuki-H
The relationship between translucency of rice grain and gelatinization of starch in the grain during cooking (More info) ¥l
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 Gramene literature database

Answer: There are 73 additional references.  One of the citations is: Environmental health perspectives, 1981, vol.37, pp35-41.  Learn more about the reference by clicking on the “More info” link next to the reference title.

7. Can you tell us about the location of this protein in the rice genome by doing a BLAST search on Gramene website? Help:  In order to do this, click on the “FASTA Sequence” at the top of this Protein General Information Page.  Copy the whole sequence from the subsequent window that opens. Then go to the BLAST section of Gramene (use the Gramene navigation Bar) and paste the copied sequence into the “sequence” section.  Select the program "blastp” and the database "Rice_ japonica_Genemodel_Proteins.”  Hit the button "Run BLAST." On the BLAST results page you will see that the first hit in the list is the best hit (sometimes you may find more than one best hits).  Selecting the GRM number (Gramene Ensembl Database accession number) links you to the Ensembl Protein Report Page.  From the Protein Report Page click on the GRM number in the "Ensembl Gene" section.  The next window displaying “Ensembl gene report” tells you the base pair (bp) position on the respective rice chromosome number. Click on the bp number range to link to the Genome Browser to learn more about the gene structure.  
1) Select “FASTA Sequence” at the top of this Protein General Information Page.
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Search

Search by Acc, SPTrEMBL ID, Protein_ID(PID), G| number, name, gene name, subspecies, cultivar. [ e.g. P93436 , alcohol , indica] HELP

Y General Information | Associations | Similarity to Other Proteins | Features | References Used for Curation | FASTA Sequence

Name(s)

General Information about P19395

Granule-bound glycogen [starch] synthase, chloroplast precursor, Wi

E.C. Number(s) 24111
Gene Name(s) Wy, Wx
Genome Browser Not available
PS——— GenBank SWISS-PROTITHEMBL
P19395 P19395
) Species Subspecies Cultivar
Organism(s) Oryza sativa Not available Not available
Associations
Term Type GO Term Evidence Evidence Code
Molecular Function glycogen (starch) synthase activity InferPro IPRO01295 158
Biological Process starch metabolism Gramene Ref 3204 P
Gramene Ref 1427 155, IMP
Gramene Ref 4553 155, IMP
Gramene Ref 4065 155, IMP
InferPro IPRO01295 155, 185
Biological Process glycogen biosynthesis InferPro IPRO01295 158
Celllar Component chloroplast Gramene Ref 7047 158
Cellular Component amyloplast Gramene Ref 3204 P
Gramene Ref 1427 155, IMP
Gramene Ref 4553 158 ol
SSEASD E=E=iEap





2) Copy the whole text from the subsequent window that opens.
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3) Then go to the BLAST section of Gramene (use the Gramene navigation Bar) and paste the copied sequence into the “sequence” section.  Select the program "blastp” and the database "Rice_ japonica_Genemodel_Proteins.”  Select "Run BLAST."
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4) On the BLAST results page you will see that the first hit in the list is the best hit (sometimes you may find more than one best hits).  [image: image16.png]ramene Blast Search - Netscape | x|
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chloroplast precursor (EC 2.4.1.11) - Oryza sativa (Rice).
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Database : Rice_Gene_Translation

Results Summary

[ Sequence High Score PN N
GRMP00000005119 : Aignment 3150 0o i
GRMP00000042450 Aignment 1977 570205 0
GRMP00000007090 Aignment a8 =3 0
GRMP0000003627 Aignment 505 57081 2
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GRMP0000011171 Aignment 12 160-05 0
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5) Selecting the GRM number (Gramene Ensembl Database accession number) links you to the Ensembl Protein Report Page.  From the Protein Report Page click on the GRM number in the "Ensembl Gene" section.  
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[Ensembl Gene [View transcript information]  [View exon information]
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6) The next window displaying Ensembl gene report, tells you the base pair (bp) position on the respective rice chromosome number. 
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Answer: 1742336 - 1745815 bp (1.7 Mb) on chromosome 6

7) In order to learn more about the gene structure, click on the bp number range as shown in the image above.  It will take you to the Genome browser.  
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