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Gramene Genes Module Exercises
Go to http://www.gramene.org and select “Genes” from the navigation bar.  
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In the Gramene Genes Database, select “Search”.
[image: image2.png]Findanyting vl seah |

Feedback

Gene Home | Search | Submit | Help Documents | Tutorial | FAQ

Gene Search

search| Cea

Search by Gene Symbol, Gene Name, Gramene Accession  [e.g. dwarf-15 or GR.0060198] HELP

Gramene Gene and Allele Database

Gene and allele database at Gramene, briefly, Gramene Genes Database, is a curated resource providing collective information about publicly
available genetically identified genes in rice (Oryza o). I includes descriptions of genes and alleles associated with morphological, developmental
and agronomically important phenatypes, variants of physiological characters, biochermical functions and isozymes.

The database now contains 1488 genes characterized by phenotype. Among them, 425 genes have been fully annotated with phenotypic
description, associations to trait, plant and gene ontologies, map positions, allele, phenotypic study, germplasm, sequence and gene product,
and related public references. Other genes in the database are currently under curation. However, we are providing core information such as gene
narme and symbol, phenotypic image(s). map position, and cross-reference to Oryzabase.
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1. How many genes are listed in the database?
The user can display all of the genes in the database by performing either of these tasks:

1) Selecting “alphabetical order.”
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2) Entering “%” in the search field, and then selecting “Search.”
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Answer: There are1488 entries.
2a. On the Gramene Genes database, (http://www.gramene.org/rice_mutant/index.html), describe two ways of searching for a specific mutant gene. 
Answer: The user can search for genes by either entering its gene name, symbol or Gramene ID directly in the Search Box, or by browsing for it alphabetically.  
2b. How many mutant genes are associated with “dwarf”?  

Enter the term “dwarf” in the Mutant Search Field as shown above or browse for it alphabetically.  The following Summary Page will result.  
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Answer: There are 82 entries associated with “dwarf ”.
c. Perform a search for the gene identified by the gene symbol “sd1” and report its Gene Name and Gramene ID.  
1) Go to the Gramene Mutant Search page, type “sd1” in the search field, and then select “Search”.
2) The resulting page will provide the name of the gene and the Gramene ID. 
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Answer: The Gene Name is “semidwarf-1” and the Gramene ID is GR:0060842.  
d. How many alleles does the sd1 gene have?

Select “semidwarf-1” from the column “Gene Name” on the “Summary for sd1” page, as shown above.  The following gene Summary Page will result.  
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Answer: The “Allele” field lists all of the alleles.  The sd1 gene has eight alleles.  

e. Report an allele description for sd1.1, one of sd1’s alleles, and also a reference for one of the studies that was performed on that allele.    

1) In the same Gene Summary Page, select sd1.1 from the “Allele” field.  
2) The following Allele Summary Page will result, providing a description of the allele.  The Allele Summary Page is also where links are located to specific studies in which that allele was assayed.
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3) Selecting a particular study will provide you with the year, season, location, study type, the environmental factors and a link to the reference.  
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f. How many germplasms contain a semidwarf allele such as sd1? For the germplasm Remei, report its wild type and the mutagen used to conduct the mutagenesis.  

1) In the same Gene Summary Page, a list of the germplasms that contain the sd1 gene is provided.  
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2) Selecting a particular germplasm will provide you with its location, wild type, mutagen, and mutagenesis method.  

[image: image11.png]Summary for Rice Germplasm: Remeij

Germplasm Accession Rermei
Location Futsuhara's lab
Wild Type Fujiminori
Mutagen Garnma ray
Mutagenesis Method NA

Gene 1. semidwart 1




Answer: Twelve germplasms contain sd1.  Remei’s wildtype is Fujiminori and its mutagen is gamma ray.  
g. What is the GenBank Gene Identity number (GI) of sd1?  Select one GI number and report its corresponding GenBank accession number. What database are you now located in after you click the GenBank identifier?  Scroll down to the coding sequence (CDS) and report the name of the gene product.

1) In the same Gene Summary Page, GenBank Gene Identity numbers (GI) are provided.  
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2) Select the desired GI number to link to the corresponding GenBank accession number located in the National Center for Biotechnology Information (NCBI) database.  For example, selecting GI number 20152206, has a corresponding GenBank accession number of AB077025. 
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3) Scroll down the NCBI’s page to locate the coding sequence (CDS) section.  [image: image14.png]2 NCBI Sequence Viewe: rosoft Internet Explorer.
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Answer: The name of its gene product is “GA C20oxidase2”.
h. Are there any protein sequences that are related to this gene? Select the Gene Product accession numbers and report which one is sequenced from cultivar Milyang 23.
1) In the same Gene Summary Page, Gene Product accession numbers with links to corresponding protein sequences are provided.   There are two protein sequences that are related to the sd1 gene. Their protein accession numbers are "Q8S492" and "Q8RVF5". 
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2) Selecting these accession numbers will link you to the Gramene Protein Database.  
[image: image16.png]2 Protein page

Ele Edt View Favortes Toos Help

-} D X B @ POseadh Seraortes @reda &) (- -
ez ] it gramene,orglperlrotein_searchtocc=gs452

X o[ [searchweb []E3- | 5P viekome Tour (U Booknarks Bl - W2 vahoo! - @ Myvehoo! - [ Ganes - () shopping - LauNcH - (I Sanout

osoft Intemnet Explorer,

Protein Database 5
I Wildcards On Search
Search by Acc, SPTIEMBL ID, Protein_ID(PID), GI number, name, gene name, subspecies, cultivar. [ e.g. P93436 , alcohol , indica ] HELP
Y General Information | Associations | Similarity to Other Proteins | Features | FASTA Sequence
General Information about Q85492
Name(s) Gibberellin-20 oxidase
E.C. Number(s) Not available
Gene Name(s) S04
Genome Browser Not available
Accession Numbers GenBank SWISS-PROT/TrEMBL
AALB7950.1 Q85492
Organism(s) Species Subspecies Cultivar
Oryza sativa Not available MILYANG 23 (GRIN , IRIS )
Associations
Keywords Not available
Similarity to Other Proteins
Viridiplantae Green plants
-Embryophytes (plants)
Magnoliophytes (flowering plants)
-Monacots | Grasses | Rice | Maize | Sorghum | Wheat | Barley | Rye | Oat | Sugarcane
-Dicots | Brassicaceae | Arabidopsis | Fabaceae (Legumes) | Solanaceae | Cucurbitaceae
Others : Fungi | Metazoa
3D protein structures : BLink from NCBI | Sequence Annotated by Structure (SAS)
Protein Features
Pfam ( Info ) Not available
Prosite ( Info ) Not available
Physio-chemical features Q85492
ProtoMap ( Info ) Q85492
Comments
Not available @

@ Internet





Answer: “Q8S492" has been sequenced from cultivar Milyang 23.  
3a. Select the Rice Cornell RFLP 2001 Map from the “Map Position” field located on that same Mutant Summary Page.  From the Feature Detail Page, select “View Map Details”.  Which genetic markers are most closely linked to sd1? You may find it useful to zoom into the region from 85cM – 120cM.  What types of markers are these?  

1) In the same Mutant Summary Page, select the Rice Cornell RFLP 2001 Map.  
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2) The following Feature Detail Page will result.   Select “View Map Detail.”
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3) This provides the genetic map and the map position of the mutant gene on the map.  
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4) To narrow the size of the region around sd1, enter 85 in the “Start” field and 120 in the “Stop” field.  In the “Show Labels” field, select “All.”
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5) Scroll down to the “Comparative Maps” table.  The “Feature” column is a list of all the markers in the designated region and the “Type” column provides a description of the marker.  
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Answer: There are 70 markers associated with sd1 in this region. 
b. Which of the markers in the sd1 region have also been mapped in other species? What are the other species that they have been mapped to?  

On the same “Comparative Maps” Table as above, examine the various markers.  In the sd1 region (85-120 cM on the “cu-sl-2001” map), 28 markers have also been mapped to other species. They are BCD828, C122, C86, CDO1056, CDO118, CDO251, CDO281, CDO345, CDO470, CDO54, CSU31, CSU38, CSU58, ISU158A, ISU38, ISU68, RZ14, RZ161, RZ237, RZ444, RZ460, RZ475, RZ527, RZ538, RZ730, RZ739, UAZ243A, and WG110B.  The other species that those markers have also been mapped to are Barley, Maize, Oat, Rye, Sorghum, Wheat, and Wild rice (Zizania). 
4a. Return to sd1’s Mutant Summary Page.  How many other mutants are associated with the trait “culm length”?
1) In the same Mutant Summary Page, a list of associated traits are provided for the particular mutant gene.  
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2) Selecting the trait “culm length” will link you to the Gramene Ontology Database.  
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Answer: There are 39 mutant genes associated with the term “culm length.”  

b. On the “culm length” ontology summary page, determine how many mutants are associated with the trait “plant height.”
1) From the “culm length” summary page, select the term “plant height.” [image: image24.png]2 Summary for TO Term: culm length (T0:0000309) - Microsoft Intemet Explorer,
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2) The summary page for “plant height” will result.  
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Answer: There are 56 mutant genes associated with “plant height”.
c. On the “plant height” ontology summary page locate “dwarf-9” in the phenotype association table.  From the resulting Mutant Summary Page, list all of the synonyms used by the rice genetics community.  
1) Select “dwarf-9” from the “plant height” ontology summary page.  The following Gene Summary Page will result.  This page provides you with a list of Gene synonyms.  [image: image26.png]2 Summary for Rice Mutant: dwarf-9 (GR:0060192) - Microsoft Intemet Explorer,
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Answer: The Synonyms used for dwarf-9 are: d10, d15, d16, kikeibanshinriki or toyohikaribunwai tillering dwarf.  
d. Compare the location of d10 (one of dwarf-9’s synonyms) to sd1 on the maps provided on dwarf-9’s Mutant Summary Page.  Hint: Select the Rice Cornell RFLP 2001 map.  Select “View Map Details” from the resulting “d10” Feature Detail Page.  Select “New Map View” from the resulting map’s legend in order to be able to add comparative maps.  Select the Rice-Morph 2000 map to compare to the right.  
1) In the same Mutant Summary Page, select the Rice Cornell RFLP Map from the Map Position field, as shown in the figure above.  The following Feature Detail Page will result.  Select “View Map Details.”
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2) Select “New Map View” from the resulting map’s legend.  
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3) Add the “Rice-Morph 2000 1” map to the right by selecting it from the “Comp Map (Right)” field, as shown below.  
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4) The following comparative map will result.  
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Answer: Note that d10 and sd1 are mapped in similar regions.  
e. Compare the resolution of sd1 and d10 based on the size of the bar on the genetic maps shown above.  Is there any evidence to support the hypothesis that they are independent loci?

1) On the above comparative maps, hover the mouse on “sd1” or “d10.”  On the “Rice Cornell RFLP 2001 1” map, the sd1 position has been displayed with a dot, whereas d10 has been displayed with a bar, indicating they have different levels of resolution on the map. On the “Rice Morph 2000 1” map, however, both genes are displayed as points with independent positions. 

2) To find the region containing sd1 or d10 on the genetic maps, select their gene symbols, as demonstrated below.
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3) This will bring up the Feature Detail pages of sd1 and d10.  Examine the start and stop position of both mutant genes. These positions are defined by the nearest linked markers in the literature.  The Feature Detail page for d10 is shown below.  
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Answer: The evidence is ambiguous. The “Rice Morph 2000” map implies that they are independent, but the “Rice Cornell RFLP 2001” map opens the possibility that they may be the same locus.

f. On the above morphological map, hover the mouse on the interpolated phenotype, which shows the feature details with the feature name and the feature accession number. Based on the resolution indicated by the bar size, compare the different mutant genes on the morphological map. Why are some genes mapped with high resolution, while others are placed only to the chromosome?
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On the “Rice Cornell RFLP 2001 1” map, some interpolated phenotypes such as “Prpa” display a relatively small region. However, some such as d26 are located within a large region.  In some extreme cases, such as “Got”, a gene is located only to the chromosome. 

Answer: The reason is that the map position of some interpolated phenotypes is based on primary trisomic analysis and they are not located to a specific position along the chromosome.
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