Gramene v. 24

Welcome to the
Quantitative Trait Loci (QTL) Tutorial

This tutorial will describe how to navigate the
section of Gramene that provides information on
Quantitative Trait Loci (QTL). QTL are a statistical
creation that identifies a particular region of the
genome as containing one or more genes that are
assoclated with the trait being assayed or measured.




Tutorial Tips

)~ Ifyou are viewing this tutorial with Adobe
Acrobat Reader, click the "bookmarks" on
the left hand side of the Reader for easier
navigation.

Note! Although we continually work to make Gramene compatible with all
browsers, there are problems with some browser versions. If you're having
difficulty viewing Gramene, try using a different browser. Please report any
problems with browsers through Gramene Feedback.
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Trait Categories in Trait Ontology

Traits at Gramene are identified by Trait Ontology (TO), and are categorized according
to:

Abiotic stress: Traits related to stresses from abiotic environment, e.g., water,
light, temperature, or chemical.

Anatomy: Traits directly measuring plant parts such as root, stem or leaf.
Biochemical: Biochemical and physiological traits, e.g., enzyme activity.
Biotic stress: Traits related to stresses from pests and pathogens.

Development: Traits related to plant and plant part development. Also includes
maturity related traits.

Quality: Traits of economic importance that may affect product quality.

Sterility or fertility: Traits related to male and female flower sterility or fertility,
Including incompatibility.

Vigor: Traits related to growth and dormancy.

Yield: Traits contributing directly to yield based on economic value.



Gramene Home Page

Genomes-Ensembl

Quick Search Maps-CMap Quick Start

Markers
All Available
Search | Diversity

Search a single module or all available Genes
modules plus online documentation.

Diversity , Pathways, BLAST and [l Click here to open QTL at, Barley, Oats, Sorghum, and other grasses,
Mart not available in this search. Pathways Home Page of different types and species.

'nced genomes for Rice, Maize & Arabidopsis; Look for ricefmaize synteny, Narrow
eMart; Search for sequence alignment with BLAST, search by Gene Ontalogy.

< ProSite or Browse by Gene Ontology using GO Slim.

Have Questions...? Ontologies entification Tool (SSRIT); or search by marker
o Gramene now has tutorials DG RICBJ/WG sativa), Maize, Sorghum and Others.

for every module. Sequences-BLAST
® Ask guestions through
Feedbhack or Email.
e See FAQ for questions and . L .
answers. U GENETIC DIVERSITY MW - Search for SNP and SSR allelic variation on loci of rice, maize, and wheat
* Browse all Gramene tips germplasms.
{below) for help on searches.

s or QTL database for important phenotype-releated loci such as Rice Genes,
All-GrameneMart 't forget to explore traits in Ontalogies.

BN BIOCHEMICAL PATHWAYS Mew - Search for ALL the rice pathways on starch metaholism or get an overview
of the metabolic network. Compare rice and Arabidopsis pathway datasets.

Gramene Tips: ) ) ) )
BN LITERATURE: Search the literature for your friends and topics of interest.
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QTL Home Page

Click here to do a comprehensive
search for multiple traits or terms
(Slide 12)

imple Search | Power Search | Help | Tutorial | FAQ
Gramene QTL Database

QTL Quick Search: |

TL) are essentially a statistical creation that identifies a particular region ofthe ge
\t heing assayed or measured. They are shown as intervals across a chromosome w
d in the mapping experiment.

Quantitative Trait
is associated wi
plotted for each 1

ining a gene {or genes) that

Enter term for quick
search

‘ includes QTL identified for numerous agronomic traits in rice, maize, batrley, oat
. . \s is on presenting the QTLs with information on associated trait and the
Click here for a simple

search by trait or term
(slides 6-11).

ration of rice QTL to the rice genome. Following the protocol developed in our datahase, out of total rice QTL,
rkers on the genome have been anchored to the rice genome. This will allow users to access a specific
L or browser QTL by searching traits on the rice genome browser. The data can be downloaded in bulk from

For mare information ahout the current release, see the QTL Release MNoies: /C“Ck fOF ViEW most

Help recent release notes.

See the Tutorial for an overview on how to use the QTL datahase. For more information, see the help page.

QTL Search or Browse Option:

The user can search the QTL datahase hy typing a query and restricting the search by any one or all of the following. Use the symhaol * for wild card
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1. Simple Search: by Tralit

) Click a trait to browse

QTL in that trait category
(Slide 7)

N\ QTL Home TRimple SearciSPower Search | Help | Tutorial | FAQ
QTL Search

Search by Trait Categz:
Abiatic stress | Anatomy | Biochemical | Biotic stress | Development | Quality | Sterility or fertility | Yigor | Yield

OR
Search for ™ Search in: Species:
BAVEGPH | | Al Fields— v | —All Species— Submit | Reset |
R ke —All Fields— | Al Species— iew help.
Trait Name Barley
Trait Symbol Foxtail millet P P
Trait Synonyms Maize d. Click submit.
Trait Catego Oat (Slides 8-11)
Linkage Gr Pearl millet A — — ;
7 Publiched § \Symbol | Rice e NG E] &
TO Acces Tetraploid whea Rt =P el
QTL Acc D Wheat
a. Search by trait name, Ll eMap | About | ool
symbol or category,
chromosome #, QTL symbol Limi b
or accession ID. Wildcard o Lim - C. |rn|t_ie:rc_ dy
searches include the * (i.e. 2k ImIt searc Yy term SPeECIES IT desired.
field. Default searches all 6

N seed™) / el




& QTL Home

. ‘ *eq, devélop}‘nent, vegetative®, VGTM, ‘QTL*, AQE
There were 17 traits \\

found under the
category
“Development.”

Search for*:

Search in:
-4l Fields--

v | [-al Species-

le Search: Browse by Trait Ontology

Click on the column titles to
view a sorted display list.

B. Click to view trait summary
from the Ontology Database

(Slide 10) See Ontology

3/ .
Tutorial

ltemns 1 o 1Zeirr
Trait Name Trait Symbol Accession Number efOTL

albino plantlet differentiation frequency|ALBPTLDFQ TO:0000 ) .
anthesis silking interval ANTSKIT Tooo00|  Click for a list of these QTL
basic vegetative phase > |BAVEGPH TO000 50—
days to flower DTFL 4/0:0000344 W
days to heading DTHD TO:0000137 m Wy
days to maturity DT/M?/ TO:0000469 28| Vie
days ta silk < K T0:0000658 450/ views
days to tassel STTS T0:0000629 /\a| view
female flowering FEMFLW T0:0000359 /b view
leaf elongation rate LFELRATE TO:0000360 / Wiew
leaf senescenc LFSNS TO:0000248 / View

; MALEFLW TO:0000365 / iew

PHYLLOCHRON | TO:0000659 / iew
fwth time RGTM TO:0000327
Alation rate sELraE [tooooo]  NUMDer of QTL that are
N meupbor  |Tonooof  detected for this trait and listed
e ol TO809% - jn the QTL database
~_

R




Results for simple search

There were 4 QTL for “BAVEGPH”
(Basic Vegetative Phase.)

Mo
QTL Search

Search by Trait Category:
| | Bintic stress | Development | Quality | Sterility or fetility | Vigor | Yield
OR

Ahiotic stress | Anato

Search for™:
»BAVEGPH

Specisss
~ v 4 Click on the hyperlinked
O™ column titles to sort list by

that column

*eq, devélnpi‘nent,

LCIick to download tab \\L@wns 1104 of
delimited results dataj

QTL Accession ID |Species Name |Trait Symbol| Trait Natr@ |Published Sylmﬁ Trait Synonyms |Trait Category |Linkage Group Map Position

hasic Rice-JNIG

AQF087 Rice BAVEGPH vegetative Development 1 W1944/Peik | 0.00-28.20 cM
phase QTL 2002-1
basic ———_ Rice-JNIC >0 967

AQFDSB\ Rice BAVEGPH vegetative < Development 1 < W13944/Pei ’ i ’ )
phase — 7L 2002-

AQF089 Rice \EB:\ Development 4 1944/Peik |

Clickto goto QTL ﬁ . a00a

| LﬁDetall Page (sllde 9)J Click to view
AQFO90 Rice BAVEGPH Development e .
P position location

4 on map (slide 11)

A
: : : Click to go to Map
Note: Results from all search options display this Set Info (see Maps 8
table format tutorial) iy




QTL Detall

Gramene-assigned QTL
accession 1D

QTL Home | Simple Search | Power Search | Help | Tutorial | FAQ Gramene-aSS|gn9d Standardlzed tralt
or QTL"AQF088" (5 symbol; Click to view all QTL with

QTL Accession ID |AQFoss - .
Species Oryza sativa (Rice) /\th IS SymbOI %
Trait Symbol |BAVEGPH . .
Tr':ait z:‘m: basic vegetative phase ’J/QTL S mbOI as aSS| ned In
Published Symbol the publication cited.
K
T:’::é:::gy:‘rsﬂ Development Llnkage group (Chromosome) QTL
Chromosome |1 has been mapped to; Click to view all
Species  |Map Type Map Set —name~_ QTL on this chromosome
Oryza sativa (Rice) |QTL JINIG W1944/Peik QTL 2002 W;ﬂﬁ V\I/;wclrf;x:aﬁ*:{?g: raaBp Experimental
Mappings _(GC View igMappings DB f
- - _y = - VEGPH |Chr. g 51!7*) View in Genome Browser Inferred
Click to view QTL detail in markers db, or to view b View Comparative Map
position on Map or genome browser (Slide 11) - __Evidence | __Reference
<00 ramene Lit.
Related Ontologies||Plant Structure whole plant (PO:0000003 ) SM Gramene Lit. 7750
Plant Growth and Development Stage A vegetative growth (PO:0007134 ) SM Gramene Lit. 7750
Species Ontology Oryza sativa (GR_tax:013681) SM Gramene Lit. 7750
Comments Related with heading behavior.
DBXRefs |Gramene Literature|Cai-W Morishima-H, QTL clu t character assqciatinas-ia uild aad culti ; i i _' . pp. 1217-1228
Click to view source literature (rice) or
3/22/07 | database (maize, wheat) 9




Trait Ontology (TO) Accession

Term | Annotations

Summary for TO Term: basic vegetative phase (TO:0000461)

Term Name basic vegetative phase Y
Synonym BAVEGPH.
Aspect Trait ] )
Derivation - “Basic Vegetative )
o all (all) #512041 @ phase” is an example of
o [i] trait ontology (T0:0000387) #13161 “Vegetative growth
= [i] growth and development trait (TO:0000357) #3184 & . . hich i h
« [i] vegetative growth time (TO:0000369) #27 & time™, which 1s a growt
= [i] basic vegetative phase (TO:0000461) #4 \and deve|0pment trait/

Parent Term (1)

o [i] vegetative growth time (TO:0000369)

4 objects, 4 associations
QTL(4)
QTL: Oryza sativa(4)

Total Number of Annotations:

Number of associations
this term has to the
database. In this case, they
are all QTL

See Ontology Tutorial for more information on ontology
3/22/07 10




Mappings

Reference —————— (Genome Browser view. See Genomes
I s cPells GT. 2002 o 10 resion [T tutorial for more information.
= p to reg
: \1/(
[121 —
BE!EJ <1M8| <200k| <Window] e | | Window>| 200k>| W8>
———RE1 -
ook __———GERHSP Chr. 1 31,374,000 31,374,200 31,374,400 31,374,600 31,374,200 31,375,000 31,375,200
aw ~———KC103RS Length +— Forward strand 1.42 Kb —
— ————— =
§ G S £ GeneModel TIGR {IIJP;;BJ'::”
== DuACelone)
: o Rice_EST T 3 [ | -
) Rice_MarkerRFLP I
ANTLG &1 Rice_mRNA I —
{:'g—m] [ RiceNivara_BACend S — i
ey et | Markers Database info. See markers tutorial for
e Markers more information.

QTL map shows QTL trait symbols as ;
features. The QTL is highlighted. See Maps
tutorial for more information.

Details | Source/Library | Map Positions (2) | Associations (0) | Images (0)

I 16525372
ARy Name QTL_ACCESSION © ACF(E
- MHag + b .
Ay OSSR AQFOSE-BAVEGPH
257.4-277.7 cH Synonyms (3) TOTERM® 100000461 (basic vegetative phase)
TRAIT_SYMBOL BAVEGPH
Type o
Spucios
Germplasm NKNOWN
Description Relatad with haading behavior
Chromosome [

Databaso Gross-roforonces| Gramene Literature| | * " o *1"* 15, GTE Slosers e Shansciar sssocistens v
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To construct a
comprehensive query,
select criteria to include

in your search 3 POweI’ SearCh

To construct a
comprehensive query,
select criteria to exclude
in your search

B oTL Home | Simple :Se:j Tutorial | FAQ

QTL Power Search A —
~ Y Include N Exclude :
Trait Names: dormancy (SDDOR ~ ||/ 100-grain weight (HGRWT) P
seed fertility (SDFRT) 100-seed weight (HSDWT)
seed length [SDLG) 1838‘9'63 weight [TGEWTL - -
seed length to width ratio (SDLGWDRO -seed w
v | saiaisons 10 SElect multiple trait names
Species i - = or species, hold "Control" (or
Son Fostal mile Command" on Mac) key while
Tetspldubea Maze selecting multiple traits.
a
Wwild rice v Pearl millet v
Linkage Groups: 1;\ 10¢, 117, 12*
You may indicate multiple traits, species, and linkage groups to inciude or exclude.
Hold the "Control" or "Command" key to select traits and species,
ahd separate linkage groups with spaces or cormmas, eg, "1, 11 7H."
/ Submit | Reset ] Clear Form |
To search rice chromosome 1, type "1*" in the "Include” Click to submit (results

will appear in the

field of "Linkage Groups". With the wild card the linkage format as on slide 8.)

groups with the names of "1a", "1b", and so forth, will be
included. However, it will also include other chromosomes
that begin with 1, so | will type "10*", "11*" and "12*" in the

@de" field of "Linkage Groups". /
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QTL Help

D QTL Home | Simple Search | Power 5%g wddtial | FAQ

Gramene QTL Database

Help Document:

The database provides the following types of information on a QTL:

[=]

0O 0 0 0 0 0 O

=}

QTL: A quantitative trait locus.

QTL accession ID: The Gramene QTL accession ID is unigue for each QTL.
Trait name: The name of the trait for which the QTL was detected.

Trait symbol: A standardized abbreviation for the trait assigned by Gramene curators. The symbol is displayed as a QTL feature name in maps.
Trait synonym(s): Other names far the trait.

Trait category: Each trait helongs to a parent trait category. These are assigned hy agronomic importance.

Abiotic stress: Traits related to stresses from abiotic environment, e.g., water, light, temperature, or chemical.

Anatomy: Traits directly measuring plant parts such as root, stermn or leaf.

Biochemical: Biochemical and physiological traits, e.g., enzyme activity.

Biotic stress: Traits related to stresses from pests and pathogens.

Development: Traits related to plant and plant part development. Also includes maturity related traits.
Quality: Traits of economic importance that may affect product quality.

Sterility or fertility: Traits related to male and female flower sterility or fettility, including incompatibility.
Vigor: Traits related to growth and dormancy.

Yield: Traits contributing directly to vield based on economic value.

Species: The species in which the QTL was detected.

Linkage group: The linkage group or the chromosome number on which the QTL was mapped.
Published QTL symbol: QTL symbol assigned by the author in the source paper.

Map position: Links to the @QTL map and displays the QTL feature position in Maps.

Comments: Any comments by the Gramene curators.

DBXRefs: Links to the Gramene citation record where the information on the QTL was puhlished.

QTL search/browse options:

A. Simple Search

TL help file shows

atabase summary,
description of terms, and
search help.

Using the "Simple Search", the user can browse through the QTL database by trait categories and traits or search for a term in one or all the fields.

Option 1: Browse by Traits

The user can browse the QTL by trait categories and the trait names.

3/22/07
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QTL Tutorial
~ A

3/22/07

& QTL Home | Simple Search | Power Search | Helgp} Tutonal | E
QTL Tutorial

Select your preferred format:

| [ Tutorial link offers
¢ PowerPaint

¢ Adohe POF PowerPoint or PDF formats.

Release Notes Links to other tutorials ’

Gramene TutegassTavigation | Overview | Genomes | Gramenelart | BLAST | Maps | Mappings |
Proteins | Ontologies | Genes | QTL | Diversity | Pathways | Literature

Ge \..g(I’;. v ["3.—
Free associated software: __Reader” 4| - PowerPaint viewer

Download free software
for viewing tutorial
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RAMENE <72
._\_‘ # =\ \AWN\P 2\ P | Search [ Genomes | Dow=load | P¢so

M QTL Home | Simple Search | Power Search | Help | Tn ‘EW

FAQ

7.\__‘~ \ /-‘7 [ Cache Find anything + H Search

N8/ ¢ »5%0 § 2\ P §|Search | Genomes | Download |Resources |About |Help Feedback

~Gramene FAQ
yderafor: cerl7@cornell.edu
Gramene FAQ's may bhe hrowsed by category (hased on datasets) or may be searcheq

keyword. (see search on bottomn left of page)
e Subcategories:

Maps and ChMap
EreLast

to Gramene

Submit a questionj

@Proteins
@Ontologies
& cenomes
Markers
EarL
Genes

Literature

Select module

Data Curation
Gramene Program

for FAQ

@Diversiw
Gramenenﬂart
Pathways

Answers in

MNew |te

Search FAQ by keyword

This do 15 hitp:fidev.gramene.orgi/cgi-binfforn ?file=1

[Search] [Appearance] [Show This Entire Category] [Show Expert Edit Commands] This is a Fag-O-Matic
3/22/07 2721,
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Contact Gramene

Feedback

Use the feedback button, located at the top of every page, to
provide feedback or to ask questions about Gramene.

Email Gramene at gramene@gramene.org
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