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RGD: A Tutorial for Data, Searches and Tools
Data and Searches
Search by keyword, external identifier or RGD ID

1. Onany RGD web page, e.g. the RGD home page (http://rgd.mcw.edu), keyword searches either of the
exact term or using a * as a wildcard can be made using the box at the top right corner of the page.

RGD Search Features

The RGD site search allows users to find objects in RGD based on keyword or position information. Qv
and indexed to retum Genes, QTLs, Strains, Markers, References, and Ontology terms

Simply type one or more search terms into the search box and hit ‘Search RGD'
hypertension Search RGD

Capitalization

Help | FTP Download | Citing RGO | Contact U:

Searching on RGO is NOT case sensitive. Searching for BLOOD PRESSURE  bload pressure. or Bl
resull
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Search RGD
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; Lepr Search RGD By Keyword
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Search RGD By Position
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3 . Over 4 millon extamal ideniifiers have been indexed. Since numeric values are assumed fo be RGD 1D
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attempted. The following searches wil retum ref
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2. RGD’s Keyword search can also be accessed by clicking on the "Search RGD" menu item under the
"HOME" tab. This will take you to the "Search RGD" page.

3. For detailed information about the RGD Keyword search click the "Listing of Search Features" on the
"Search RGD" page.

Keyword 2004 .
Kewword[232385 [

4 5 Keyword |':-1o¢-: l

Keyword [PLesag .

Keyword

4. RGD’s Keyword search includes searching by RGD ID. Any numeric value entered into these boxes
will be searched for as an RGD ID. To search for a numeric external identifier such as an Entrez Gene
or PubMed ID, include a colon ( : ) in front of the ID. If the search term is not numeric, such as a
UniProtKB ID, an external identifier search is always attempted.

5. For the purpose of this example, enter the word "blood" in one of the keyword search boxes and click
the magnifying glass icon.
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RGD Search Result

1425 records found for search term blood

GENES Resul Matrix

311 Found  View Genes for All Species Rat Mouse Human
Rattus norvegicus 89 View Rat Genes Report
Mus musculus 24 View Mouse Genes Report Genes 8 138
Homa sapiens 188 View Human Genes Report QTLs 377 24 i

trains 80 0 0
6a | o

478 Found  View QTLs for All Species SSLPs ] 0
Rattus norvegicus 377 View Rat QTLs Repont References 586 O 0
Mus musculus 24 ViewM Report —
Homo sapiens 77 View Human QTLs Report

STRAINS

50 Found

Raftus norvegicus 50 View Rat Strains Report

REFERENCES
586 Found View References for All Species

Ontologies

Curators at RGD make annotations to genes, GTLs and strains using standardized vocabularies/ontologies. Your search refumed annotations to the
terms below.

Gene Ontology
vasoconstriction

6b

The Search Result page gives a summary of all of the RGD objects which matched the search term. In
addition the search returns all of the ontology terms which matched. To see a list of the genes, QTL
and/or strains that are annotated to a particular ontology term, click on the term to go to the Ontology
Report page. For more information on the Ontology Report page, see below.

To see a list of all of the rat genes that matched the search term "blood", click the "View Rat Genes
Report" link or the number "89" in the Result Matrix.

Help | FTP Download | Citing RGD | Contact Us

/%n/ Ew PhysGen Keyword — Q@

HOME DATA GENOME TOOLS DISEASES PHENOTYPES & MODELS COMMUNITY

Genes | QTLs | Strains | Markers | ESTs | Maps | Ontologies | Sequences | References | FTP Download | Submit Data

Genes search result for Rattus norvegicus 9 Refine Term: | blood Update
(View Results for all Objects and Ontologies) ) T
1 0 Assembly. | RGSC genome assemblyv3.4 ¥ | Chr |All &
89 records found for search term blood Sort By Relevance ¥ | Descending ¥
Mouse Human All Export This Report To CSV TAB Printer Genome Viewer 1 0
Reo [symbol __fvame [foescripton ___________[chrfstant _[siop _[species[annotations|Match | 1ype]
8 human homolog is a red cell membrane protein
’ whose deficiency causes the McLeod description ,
1359650 Xk X-linked Kx blood group (McLeod o nyore o dieorder characterized by blood X 25591152 25624913 Rat 10 old_gene_name gene

) l
Syncinme) hosoin, group, neuromuscular and hematopoistic . name

abnormaities

620451 Rhd Rh blood group, D antigen blood group gene; produces sntigens onthe o 15333007 153672532 Rat 5 e
—— PO, 0 surface of erythrocytes n;r?: o L
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histo-blood group protein with A- and e U
628608 Aboll ABO blood group-ike 1 B-transferase activities 5253078 5270252 Rat 12 n:"n!_rizne_name gene

Information included in the gene result list includes the gene RGD ID, symbol, name, description and
chromosomal position as well as the number of ontology annotations associated with that gene.

The box in the upper right corner of the page shows the current search term and allows the user to
refine the search by changing the search term and/or selecting a particular chromosome. The genomic
or genetic position information can be changed by using the drop-down box labeled "Assembly" and the
results can be sorted by any of the columns simplifying the task of finding the particular result needed.
Tabs at the top of the results box allow users to easily move between results for rat, mouse, human or
all three.

Results can be exported as CSV or tab-delimited text files, sent to a printer, or viewed in their genomic
context using the RGD Genome Viewer. See below for more information on RGD's Genome Viewer.



Search by Position

1. On the RGD home page (http://rad.mcw.edu/), under the tab which reads "HOME" click the menu item
"Search RGD". This will take you to the "Search RGD" page.

p%" eﬁ Physcen Qs Keyword y—::)

COMMUNITY

Search RGD By Keyword

Examples: Lept, “biood pressure’, SS BN lcw, phesty and biood pressure, *mgh’, pmig 15232614

‘ Search

Search RGD By Position

Examples: Chr 2: 12000000 - 130000000

chr[1z_w] From [0 5e6 (bp) To[2526 |(op) [Search by Position |

~Download Data via FTP
+Listing of Search Features

2. In the “Search RGD By Position” box, select chromosome 12 and enter 500000 into the “From:” box
and 25000000 into the “To:” box. Note that for simplicity mega base pair positions can be entered
using exponential notation making these positions 0.5e6 and 25e6, as shown. Click the “Search by
Position” button.

Welp | FTP Downiosa | Cring RGE | ContactUs

~ Ea‘% B SN — o |

Search for genes, SSLPs and QTLs by position

3 Chr:*[12 & From: (500000 {bp) To:[25000000 |(bp) [ Search

{for Mbp use exponential notation, e g. 30e6 = 30 Mbp}

Objects returned by your

search

OBJECT TYPE COUNT

GEMNES 425 |
4a | ssips 108_|

ans 38

ALL TYPES 57

3. On the resulting page, notice that the search criteria are displayed at the top of the page. The search
can be refined or expanded using these boxes.

4.  Also notice that a summary table of the objects returned by the search is shown. Click on “QTLS” to
navigate down to the table displaying all QTLs located within the search region. You can return to the
top of the page using either your browser’s “back” button, or the “Back to top of page” link located
below each table.

4b Back 1o 10p of page
QTLs found in your search regid 7
RGD_ID | TYPE | SYMBOL NAM CHR. | START | sToP
61331 an | Eau? Experimental allergic weoretinitis QTL 2 12 1| 29130348 5
[ issasss | am | Bpesd | Blood pressure QTL 234 [ ] 1| 36270263 |
1298081 QT Cia25 Collagen induced arthritis QTL 26 12 1 43432656
[T1srar | am | Gluced | Glucose level QTL 3 [z ] 1| 12240883 |
6133 | QL | Glucol7 | Glucose level QTL 17 |12 1| 12240883 |
a%jifﬁ 1 g:t | Genes, QTLs and SSLPs found in your search region (gxport table to spreadsheet)

2303575 oL |[ RGD_ID | TYPE | SYmBOL | NAME CHR. | START | STOP |
{_zaroms | QL | Eaw2 | Experimental allergic weoretinitis QTL2 | 12 | 1| 291308 |
631521 ar. | Glucot? Glucose level QTL 17 12 1| 1220883

1241 QL | Ciaiz | Collagen induced arthritis QTL 12 12 1| 44521457 |
G50 | A [ zz03575 | Qi | insunia | Insulin level QTL 14 1z 1| 4362201 |
13t O | [ 1s7am QL | Glucod Glucase level QTL 3 12 1| 12240883

1598855 | QTL | Bpzad | Blood pressure QTL 284 12 1| 35270263 |
| 230368 | am | Bwes | Body weight QTL 88 12 ] 1| 25457135 |
| 208081 | aTL | Cia2s | Collagen induced arthritis QTL 25 2 | 1| 43432656 |
| 137978 arL | Pia22 Pristane induced arthritis QTL 22 12| 530885 | 45530865

1626034 | GENE | Vom2rps30 | 2 receplor w0 | 12 534145 | 541373 |
| 38384 SSLP | Di2Rat! D12Rat1 12 | 565108 555654
| e3521 | an | Paiz | Pristans induced wliitis QTL 12 [ 1z | c5510a | zaramdse |
| 1583708 | GENE | Vom258 | vomeronasal 2 receptor, 58 |92 | eooizi | 7azree |
| z2ate | an | Kiemdd | Kidney mass QTL 41 12 | 665384 | 20932760 |
| 1588306 GENE Vom2r-psd1 vomeronasal 2 receptor, pseudogene 91 12 | 736334 820564

1588795 | GENE | Vom2rpsdd | 2 receptor 93 | 12 | 933091 | 935363 |
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5. From the QTLS table, scroll down to the table which displays all of the objects located within the search
region. Notice that the results are ordered by base pair position.

Click one of the RGD ID links to navigate to the report page for that gene, QTL or SSLP.

Returning to the results page, click the “export table to spreadsheet” link to download the results as a
comma-separated text file which can then be opened in Excel for ease of analysis.

No

Ontology Search and RGD’s Gene Pages

RGD is using several controlled vocabularies for the annotation of genes, QTL and strains. These include the
three vocabularies of the Gene Ontology (GO function, process and component) along with Disease (DO),
Phenotype (MP) and Pathway (PW) Ontologies. For rat genes all these vocabularies are used, for human
genes DO, MP and PW and for mouse genes DO and PW are being used, respectively. DO and MP are also
used for the annotations of rat and human QTL and of rat strains.

Py
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ESTs, QTLs, SSLPs, Sequences, and Strsins. The user can fin
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> maps

Map reparts provide comprehanshe marker and map data for
maps

1. The Ontology Browser and GViewer can be used to search one or several vocabularies for terms of
interest and to find what objects have been annotated to them. Click the “DATA” tab to access a page
listing all of the data types in RGD. Click “Ontologies” in the list of data types or in the menu at the top
to access a simple Ontology Browser.

2. Click the “GENOME TOOLS” tab to access a page listing all RGD’s tools. Click “GViewer” in the menu
at the top or “Genome Viewer” in the list of tools to access the Ontology Search/GViewer.



Ontology Browser and Gename Viewer

Search Term (* for wikdcard) Select Ontology Typeis

3a aptin I = }Ds.aas? Ia»na-,jnfawnrgnc;)pe} na;‘.:.-.a} o
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10 genes loaded

List All Obiects | CSV Export | Add Obiects | Clear

Term Ontology Rat Mouse
eptin system pathway Pathway 10
altered leptin system g W

Pt ONTOLOGY BROWSER

307967To

s fies

3. As an example, enter “leptin” into the search box. The default is for all of the ontologies to be selected.
Click all of the check boxes except “pathway” to search only RGD’s Pathway Ontology. Click “Run
GViewer”.

4. The search returns a screen with a GViewer image of all of the genes annotated to PW terms that
include the word “leptin”. In addition a box contains a list of all of the ontology terms which match the
search criteria with counts of the number of annotations to each term for rat, mouse and human.

5. Note that clicking on the tree icon in the entry for the ontology term will bring up a diagram of the
placement of that term in the ontology.

Ontology Browser and Genome Viewer
Search Term (* for wildcard) Select Ontology Typels — Enter Keyword
[ G0 [Disease [Behavoralhe Add Objects To the Viewer M L HE
leptin = T
Al T fwhat type of object would you like to add? . Enter a search term or qtl symbol
 Gene
Keyword: [NIDDM
5 6 7 8 8 10 11 12 13 U *aiL
" * Marker
B s Ontology Term Annotations

an
- = Crimson

i - Olive

Nawy

Grey

Blue

10 genes loaded Lol

Brown

Tan

m List All Objects | CSV Export | Add Objects: | Clear Green

6. Looking at the GViewer tool, you can see a line of options along the bottom of the image which allow
you to view or download a list of all of the objects displayed, add more objects to the display or clear
the display and start over.

7. If you click the “Add Objects” link a box will open giving you the option of searching for objects such as
genes, QTL or SSLP Markers, or for another ontology term to view where objects annotated to that
term overlap with the results you are already viewing. For this example, click the link for "QTL" and
enter "NIDDM" in the search box. Select "Cyan" from the drop down list of colors and click "Submit".
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Ontology Browser and Genome Viewer I_I
Search Term (* for wildcard) Select Ontology Typels NIDDM HE3
[ GO [ Disease [BehavioralPhenc] e
leptin [ 0 | O | 0 ‘ 1] 68 objects found for term "NIDDM".
( Hover over the symbol to show the objects
location)

122 13 14 1 e Niddm35

4 5 6 7 8 g 10 1
o * Niddm36
- e Niddmd3
- * Niddm44
= ¢ Niddm66
- e Niddm64
.

Niddm63
Niddm65
® Niddm*

o Niddm2
10 genes and 68 qtls loaded : ,,!Ml

List All Objects | CSV Export | Add Objects | Clear |

All of RGD’s rat Niddm QTL are now displayed as cyan bars and a list of the QTL is displayed.

Ontalagy Browser and Genome Viewer
Search Term ( for wildcard) Setect Oniology Type's
GO __|[ Disease [Behavioral Phenotype| Pathway |
eptin
= | [ [ & ]
IHJISErasmﬂuumlﬂwwmwélv ﬁ
H E E% E 8 PhysGen W

hromosome 10 ( 82067669 112142857 )
ListAll Obiects | C5V Export | Agd Obiects | Clew Zeemi|

chr10, positions 82,067,669 to 110,718,848

or use an Ontology term.
center on a location, or dick and drag to select a region. Use the Scroll/Zoom buttons to change

adi4, angiogenesis, cyp1", Chi1:27130000. 28820000, proteinuria, Grik1, RGD520956.
J] [Hide banner] [Share these tracks] [Link to Image] [Download PDF] [High-res Image] [Help] [Rese)

Reports & Analysis:
Dovwnload Decoraied FASTAFie & Configwe. | Go |
Properties e
Symbol: Niddm3
Non-insulin dependent
- Name: - giabetes melitus QTL 3
RGD ID: 61402

Scroll/Zoom: lip

Ontology Rat Mause Human Tiee £ i 3| gace fer 11dn
Pathway 10 0 0 [3 e an: chr10:86316831..110718848
Pathway 3 1 2 T o Mapping Positioned by single flanking &5~
Method: marker only
o LOD:  4.58
Class: QTL =
=
i

e Widdvig Source: RGD

D Genes S
wnane

To zoom into an area of a chromosome, click on the chromosome at the position you would like to see
more closely. A zoom pane showing the selected area with its genes and QTL appears below the main
display pane. The area can be moved by sliding the selected area along the chromosome in the main
display. You can double click the slider to lock it into place.

To see the area you have zoomed into in its broader genomic context, click the “Send to GBrowse”
button. RGD’s rat Genome Browser will open up with the GViewer results displayed as a separate
track. For more information on RGD’s GBrowse tool, see below.

Ontology Rat Mouse Human Tree
11 l leptin system pathway Pathway 10 10 10 v
way Pathway 3 1 2 L4
ONTOLOGY REP
= ]
i . 12 M
leptin system pathway (PW:0000363) B N
Leptin acts on two of hypothal: c neurons that orexigenic (feeding inducing sl )
and anorexigenic genes, respectively. Leptin reduces the expression of genes from the former and / @ =
enhances the expression of genes from the Iatter neurons. Leptin mediated response acts primarily e S o~ W
via Jak-dependent activation of STAT. s 8
There are 2 pathis) and 58 annotation(s) to this term. ~ Annotations 1o this term and its -
descendants total 67 -
View Interactive Pathway Diagram
3 4 5 6 1 8 9 1 11 12 13 14 1 16 17 18 19 20 X Y
E E 9P % 67
Evidence Reference
1SS (from RGD 10816) RGD 2302071
BRGD.736205)
o = = - oA RGD2302071
i | CSV Export | Add Obiects | Clear 188 (rom RGO 1081E) RGD 2202071
DA RGD 2302071
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Going back to the Genome Viewer results page, click the “leptin system pathway” term in the list below
the GViewer to access the corresponding Ontology Report page.

Note that the report page includes a GViewer image of the rat genes annotated to this term as well as
the definition of the term. In addition, when RGD has an interactive pathway diagram associated with
the term, an icon linking to that diagram is included on the report page.

The Ontology Report page also includes a list of genes annotated to this GO term. Clicking on any of
the annotated genes brings up the report page for that gene. As an example, scroll down and click on
Lepr — the receptor for leptin. This will bring up the gene report for the rat leptin receptor.

Gene Report: Lepr (RGD: 3001)
Lepr ( Rattus norvegicus )

The top of the gene report page for the rat Lepr gene includes information such as current and previous
nomenclature, information on splice variants and a notation that this gene is a candidate gene for the
Bss4 QTL.

The “Homologs” section gives links to the RGD gene pages for the mouse and human orthologous
genes. Clicking on “UCSC” or “NCBI MapViewer” will take you to the corresponding genome browser
image for that gene.

Mapping information for the rat gene and its orthologs, including map positions for genomic, genetic
and RH maps, is included in the “Comparative Map Data section”.

Scroll down to the “Genome” section of the report to see an intron-exon diagram of the gene. Also
included is a selection of browsers for genomic viewing.

Databases DATABASE 10 SOURCE
SMART: £h3 Pl
ﬁ PROSITE: EN3 1Pl
B Annotation 1 8 FROSITE: HEMATOFO REC L F2Z 1F1
" FROSITE: HEMATORO REC & F1 1F1
Molecular HeS s UNIPARC: UPID0000ZADSE 1Pl
Function = ;
receptor for obesity factor (leptin) 61790 P aRe [e— .
Gene Ontology UNIPARL: UFI000012E4QF 1Pl
recsptor actiity, receptor activity, protein-hormone reci ity .. p(detaii ) UNIPARC: UFI0000024D37 I
Biological  Note 19 e UNIPARE: UPI000002AD3S 1Pl
Process = o the acuor = i UNIPARC: UPIO0000ZAD35 Pl
KEGG Report mo:24538 ENTREZGENE
Gene Ontolog Grtslogy Annotatons
HomoleGene Group |D; 73 ENTREZGENE
ovulation (sd Meleculr Funcion >
Celviar T Qualifer Evidence with Reference Nates Source Semon Mz 2001
Companent Gene Ontolog .1 homone inan P 500785 ) Pram 3 [
plasmamer . = e o Pram Lep receptor Iy Pl
Disease Ontology 193 (fom MG1104083 (from MO1:104883) 1550854 Rob KE®® Pathnay: 04820 ENTREZGENE
obesity, Of 04 1600765 RGD KEG & Fathway: 04080 ENTREZGENE
E IMF 1600765 RGD KEGG Pathway: 04630 ENTREZGENE
#pression - Note IEA(fiom SP_KILKWOBTS)  (from SP_KWKN-0675 1800115 GOASpHIGOREFD00D004  Uniratk® KEGG Pathway: 04080 ENTREZGENE
expressed i 155 (fiom MG1:104803) (from MG1-104003) 1660684 RoD y Pl
Pathway Ontology Pl
altered leptin mediated response, obesity pathway, leptin mediated response .. (detais IF1
Hempt 1sp1 5 F1 G Pl
Transcript  Note Reference \atoine lond .
1gCz-like lig-bd.
SWUEWI® o isoforms of the mRNA were detected 625675
—_— Lep receptor. 1Pl
Product Note Reference IFI00320801 IFI
member of the gp130 family of cytokine receptors that stimulate gene transcription via 61790 PL: IPIOOSET132 Pl
activation of cytosolic STAT proteins P: IPIo02 10284 Pl
Protein fioie B Pt 1PIO0231373 Pl
an isoform exists with a short intracellular domain 729196 PI: IEI02 21570 1Pl
IFL: [PIDO221375 1F1
Ensembl Protein: ENSENOPOODDODASE? Pl

Scroll down to the “Annotations” section of the page to view the manually curated annotations for this
gene. These include both free text notes and ontology annotations.

Only a partial list of terms is included on the gene page. Click “(details...)” to access the full list of
ontology annotations for the Lepr gene.

Returning to the gene page, scroll down again to the “External Links” section. This section provides
links to external gene-specific records such as Entrez Gene and Ensembl gene pages, and to protein-
specific data. Links to databases such as UniProtKB, IPl and Ensembl protein provide information on

9



the whole protein, while links such as those for InterPro, Pfam and SMART give information on
domains, families and protein structure.

QTL Search and QTL Reports

1.

wn

o o

From the RGD home page ( http://rgd.mcw.edu ), or any internal page, click on the Data tab at the top
of the page. The submenu in the blue bar lists the various types of biological data stored in RGD (A).
Click on “QTLs” to open the QTL query page.

Help | FTP Download | Citing RGD | Contact Us

QTL Search

Genes | @TLs | Strains. | Markers | £STs | Maps | Ontologies | Sequences | References | FTP Downiosd | Submit Data

QL reports provide phenotype and di

Example sea

.
Keyword [blood pressure Search QTLs i5|
Limit Results (optional)

Chr 5 ¥ Stan bp] Stop (bp)

Update

Assembly | RGSC genome assembly 3.4 ¥ Include Unmagped Objects ¥
Rat

Mouse
Species:

E = &

i n

:“1""5' erse P10 oot PO stolk 2 .
ess Gpray BORIREISEOTL ;e 8 oy
e a1 e o ] T ———
cuses ggzg Booasreste o7 . . o,

Blood pressure OTL

s Qpul iy 43 o001 systoe S 132950660 17309620 Rt 2

Tzssa7? Bty oot pressure T

5 121984552 126396030 Rat

.
Biood pressure QTL Blood B e,
1250086 BptSh e 00 e SaM-onded systoic 0918506 135918308 Rat 2 = -

In the keyword search box, enter “blood pressure”.

The QTL search gives you several additional options that you can use to narrow your search. These
include chromosomal position and species. For the genomic position you can select a chromosome
number or both a chromosome and base pair position. You also have the option to change the
genomic assembly that the position information refers to and/or choose to include or exclude objects
that do not map to the selected genome assembly. For this example, select chromosome 5.

You can also select a species. Notice that RGD also stores information on mouse and human
quantitative trait loci and you can search for QTLs from any or all of these species. For this example,
leave the default selection, Rat.

Click on the “Search QTLs” button to run the search.

Examine the QTL results page. The QTL search result page contains a list of all rat QTLs in RGD
which match the search criteria. For each QTL, in addition to the RGD ID, symbol and name, the list
gives the LOD score, the p value if available, trait and subtrait, and the base pair position on the
chromosome.

Options in the box at the top of the form allow you to refine your search term, change the genome
assembly which positions are given for and sort the results by any of the available columns.

Search results can be exported as a CSV or tab-delimited text file, sent to a printer, or viewed in the
Genome Viewer by clicking on the appropriate link.

Click on the symbol for Bp7 to go to the RGD report page for that QTL.

10
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Help | FTP Download | Citing RGD | Contact Us
S
Map Data:

Marker Symbol
Flank 1 DMt

7
QTL Report for Rat: Bp7 ‘<= BODEHE

o
=
m
R

Name
Symbol: Bp7
Name: Blood pressure QrL7

Flank 2 D5Mco10

Statistics: LOD: 45  P_value: 0001
Map Summary: Chio 5 Peak Marker: Edn2 Flanking Markers:  D5Mitd, D5Mco10 Other: + syntenic to mouse salt-induced hypertension QTL Bpq3 (at mouse chromosome 4) 619653
m Strains: LEW + SS allele associated with increased blood pressure
Genome [ Related Objects
Candidate Genes:  Edn2

Other database links
All Links | RatMap| Entrez Gene|
[E Ref

erences
icle(s) about Bp7 (3 curated references m
[ Database Information

RGD ID: 61393
History:

Note Reference

Contact Us | About Us | Jobs at RGD

RGD QTL Report pages supply manually curated, detailed information about quantitative trait loci. In
the Description section of the page, notice the trait and subtrait which are linked to this chromosomal
locus. The “Method” line gives detailed information on the experimental methods used to measure the
trait. Ontology annotations for associated disease and phenotype terms are shown. Click on
“hypertension” or on “increased blood pressure” to go to the Disease or Mammalian Phenotype
ontology report pages for the respective terms. RGD curates statistical measurements from QTL
papers and supplies them in a searchable format. Notice that for this QTL both LOD score and P value
are given.

RGD links QTL reports to the reports for the strains that were used to generate each QTL. Click on
“SS/Jr” to navigate to the Strain Report page for that rat strain.

QTLs are defined by corresponding marker positions used to establish linkage. Notice that on the Map
Summary line both peak and flanking markers are given. Scroll down to the Map Data section to view
the map positions of the three markers. RGD uses genomic, genetic and RH maps to localize markers
for QTLs.

Just above the Map Data section is a view of the Bp7 QTL on chromosome 5. Use the dropdown list
labeled “Select a browser to view” to choose one of the genome browsers within RGD or on other
websites such as UCSC or NCBI to view the Bp7 QTL in its genomic context.

Scroll down to the “Annotations” section. This section of the page gives free text notes which supply
extra information about the QTL. Each note is linked to the reference from which that information was
curated. Click on “61059” to read the abstract for the paper from which the note “SS allele associated
with increased blood pressure” was derived.

The Related Objects section of the page lists any related QTLs and/or candidate genes. Click on
“Edn2” to view the gene report page for the candidate gene “endothelin 2”. Note that the gene report
page also supplies the information that Edn2 is a candidate gene for Bp7 and contains a link to the
QTL.

“Other database links” provides links to information on Bp7 in external databases. Click “RatMap” to
view the RatMap report or “Entrez Gene” to view the information from NCBI’'s Entrez Gene database.
The data at Entrez Gene is derived from RGD’s QTL data.

The References section links to a page which lists all of the references associated with Bp7. Click
“Article(s) about Bp7 (3 curated references)’ to view the citations for the three papers associated with
Bp7. Links are provided to the abstracts at RGD and at PubMed.

Strain Search and Strain Reports

1.

From the RGD home page ( http://rgd.mcw.edu ), or any internal page, click on the Data tab at the top
of the page. The submenu in the blue bar lists the various types of biological data stored in RGD (A).
Click on “Strains” to open the Strain query page.
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Strain Search

Strain reports include a comprehensive description of strain origin, disease, phenotype, gen
sub-strains, and strain sources. {Search Help]

Example searches: fn, "blood pressure”, 53 BN Mow , d16ratd ! 3 I

Keyword |cop Search Strains

witch lassic strain rch
View all search features

The RGD Strain Search works in the same way as the general Keyword search at the top of the page
except that it only searches for strains. For this example, enter “cop” in the “Keyword” search box
under “Strain Search”.

Click the “Search Strains” button to navigate to the Strains Search results page.

Notice that the search returns the list of all strains where “COP” occurs anywhere in the indexed fields
of the strain record. In addition to the obvious options of symbol and name, these include previous
nomenclature and origin. Note in the results list you will see substrains and congenic strains in addition
to the parental COP strain.

Click the link for “COP” to go to the Strain Report page for the parental strain.

— Strain Report
Strain Report
Symbol:  COP/Crl

Symbol: COP strain COP

strain COP Substrain’ Crl

Tye:  inbred Name:  Copenhagen

See Also: COP/CHl Source: Charles River Laboratories

COP/OlaHsd Type:  inbred

Ontology ()

cop
COP/OlaHsd

Tem

Basic details Disoase.
Genetic markers: COP: 2 Basic details

COP/Cri: Hooded
Coat Color COP- Black hooded Genetic markers:  Hooded

6 COPICrl: White Coat Color. White
#Inbred COP- F49 (Pcrt988) #inbred
Generations Conerations: Strain SSLP data ()
Orig o "9 origin Inbred strain s from Curtis in 1921 at Columbia University Institute for Cancer Research. To
Charles River fiom the National Cancer Institute in 1998
Progra
COP/OI

Strain QTL data

i
Annotations:

Note Reference

Lifespan and Disease
‘Fi F2 and backeross progeny o these rats with ACI show significantly prolonged latency for 1368956

and lobuloahveolar hyperplasia 1358963
ntin COP rats which is obsenved in |[1358963

|
ES-nduced pituitary growth 1334449
(DES) induces pituitary growth in ACl and COP rats and 1353974

s (1358974
1358975

stant to 17beta-estradiol induced mammary tumorigenesis. 1358956

o expe
ridization using COP and WF [ ]

RGD’s Strain Report pages display a wealth of valuable information on individual rat strains. In the
“Basic Details” section, notice the information on Genetic markers, Coat Color and number of inbred
Generations. In the Origin section, parent strain pages give information on the origins of not only the
parental strain, but also all of the corresponding substrains.

In the section above “Basic Details” click the link for “COP/Crl” to go to the page for this substrain.
Notice that this Strain Report only gives information for the substrain, but includes a link to both the
parent strain and the COP/OlaHsd substrain.

Scroll down to the “Annotations” section.

Detailed notes on topics such as “Lifespan and Spontaneous Disease” and “Drugs and Chemicals”
have been written by RGD curators. Click the “1334449” link in the “Reference” column beside the first
note under “Drugs and Chemicals” to read the abstract for the paper from which the note “Strain has
decreased sensitivity to DES-induced pituitary growth” was curated. Notice that the Reference report
page shows a link to the PubMed page which includes a link to the free full text of this article.
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10. Returning to the Strain Report, scroll down to the Ontology section to view the Disease and Phenotype
Ontology annotations that have been assigned to this strain. Click on the link for “mammary alveolar
hyperplasia” to review the information for this Mammalian Phenotype term.

11. Returning once again to the strain page, scroll down to view the list of RGD QTLs which were
generated using this strain. Click on the link for Ept10 to navigate to the QTL report page for Estrogen-
induced pituitary tumorigenesis QTL 10. (See information on the QTL report pages elsewhere in this
handout for details on using RGD QTL reports.)

| Coproatisa
Chr Symbol
3 Auned

Subtrat

Associated References (2)

cop

1 Festing, MFW, Inbred Strains, The Laboratory Rat, 1979, Baker HK. Lindsey JR, Weisbroth SH, 55.72, Acadeic Press

[13]

etal_Endocinoloqy 1999 Jun 140(6) 282835
1)95.103

1 Festing MFW,in The Laboratory Rat, 1979, Baker HK. Lindsey JR, Weisbroth SH, 56-72, Academic Pross

Update, Feb2000

12. Returning to the COP/Crl strain page, either click the link at the top of the page or use your browser’s
“Back” button to navigate back to the COP parental strain page. Scroll down to the Strain SSLP data
section. Notice that information on the markers typed in the COP/OlaHsd substrain is listed there.
Directly beneath this section you will see that QTL data for the parental strain and both substrains is
listed in the Strain QTL data segment. The QTLs listed for the COP/Crl substrain here are the same as
those listed on that substrain’s strain report.

13. Finally, scroll down to the “Associated References” section. This section lists all of the references
associated with the COP strain and its substrains. Click on the last link in the list for COP/Crl, “7:
Strecker TE et al...” to view the same Reference Report that you accessed from the COP/Crl report

page.

Reference/Author Search and Reference Reports

1. From the RGD home page ( http://rgd.mcw.edu ), or any internal page, click on the Data tab at the top
of the page. The submenu in the blue bar lists the various types of biological data stored in RGD (A).
Click on “References” to open the Reference query page.

Help | FTP Download | Citing RGO | Contact Us
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References search result for Rartus norvegicus

Reference Search (view Results for all Objects and ?:‘;E blood pressure rapp 1998

Reference reports provide full citations, abstracts, and links to Pubmed. (Search Help) 7 reco;g;afound for search term blood pressure Sort By Relevance ¥ | Descending ¥ <& !

Example searches: [acobsen 2004, pmig:15232614, obesty smin nat cenet rapp = 3
All Export This Report To CSV TAB Printer

E Keyword blood pressure rapp 1998 Search References

Linkage analysis and construction 4 blood pressure quantiative trat locus was found
f 2 congenic strain for a biogd | KPP P, etal (LOD = 5.0) on rat chromosome 9 using a large F2
o 2Ldcangenic Siran lor a boo JGEnummg 1998 Jul population (N = 233) derived from Dahl sal-sensitive 9722941 1998-12-01

Switch to classic reference search | iressure QTL on rat chromosome | 1 512y 1916 (S) and Dahl sat-resistant (R} rats. The F2 rats were
View all search features fed 8% NaCl di._(more

truction of 1 ngenk Previously we presented suggestive evidence from an
strain to prove an epistatic Rapp JP, etal, J Clin F2 segregating population for an interaction on blood
619640 interaction on blood pressure Invest 1998 Apr pressure (BP) between quanttative trait loci (QTL) 9541488 1998-08-01
between rat chromosomes 2 and  15:101(8):1591-5. on rat chromosomes (Chr) 2 and 10. To prove the
10, existence of such ... (more

2. Multiple search terms can be entered into the strain keyword search box. So for instance, enter “blood
pressure rapp 1998” and the tool will automatically search for articles in RGD that meet all of the search
criteria. Click “Search References” to locate the relevant references.

13



3. On the results page, note once again that the search can be refined or the results sorted using the
options in the box at the top of the form. The search results can be exported as a CSV or tab-delimited
text file or sent to a printer. Results include the RGD ID, title and citation of the reference. The full
abstract can be viewed directly on the search results page by clicking “...(more)”. The result in this list
also gives one-click access to the abstract in PubMed via the link in the “PubMed” column.

4. Click the link for the article by Rapp et al (“Linkage analysis and construction...”) to view the abstract for
that article.

Reference Report

Linkage analysis and construction of a congenic strain for a blood pressure QTL on rat
chromosome 9.

app JP. Garrstt MR, Dene H. Meng H. Hosbes B, Lathrop G, Related Objects Report
itation: Rapp JP, stal . Genomics 1998 Jul 15:51(2)-191-6 i

There are 7 entries in RGD covered by this refel
Status: comPLETED

GENES
Abstract (2) Symbol Name
A blood pressure quantitative trait locus was found (LOD = 5.0) on rat chrg| 10h&  inhibin alpha
derived from Dahl salt-sensitive (S) and Dahl salt-resistant (R) rats. The F2
strain introgressing the R low-blood-pressure QTL allele on chroj 29| STRAINS
designated S R{chr 9). had a lower blood pressure (19 mm 0001 o N
rats (2% MaCl diet for 24 days). proving the existen Tessure ymbo ame
SRUr Salt Resistant
Show data curated from this reference |7| S8 Salt Sensitive

SS SR-InhalJr -na-

External Database Links QrTLs
Symbol Name

PubMed Bp34 Bloed pressure QTL 34

|6! Rapp JP. etal., 1998 Jul 15:61(2):191-6 (9722941)
L

SSLPS
Symbol Name
D9Uia6 -na-
D9UIa9 -na-

5. On the Reference report page, note that each author’'s name is a link. Click a name to view all of the
articles in RGD by that author.

6. The reference report page also includes a link to the abstract record in PubMed. Click the citation
under “External Database Links” to view the abstract at PubMed.

7. Finally, on the reference report page click the link labeled “Show data...” to view all of the data objects
that have been curated from this reference.

8. The Related Objects report shows that 7 objects have annotations derived from the Rapp et all
reference. These include one gene, three strains, one QTL and two SSLPs. Click on the symbol for
any of these objects to view the report page for that object.

Pathway Annotations and Visualization

1. Similar to a search for GO, a search using the keyword ‘leptin’ within the Pathway Ontology brings up
“leptin system pathway” and “altered leptin system pathway” — the two terms in the vocabulary that
contain the word “leptin”.

Term Ontology Rat Mouse Human Tree
deptin system pathway Pathway 10 10 10 4
altered leptin system pathway Pathway 3 1 2 k 4

ONTOLOGY REPORT

leptin system pathway (PW:0000363)

|
-
2 There are 2 path(s] and 58 annotation(s) to this term. Annotations to this term and its @

descendants total 67

11 12 13 14 15 16 17 18 19 20 X

FHIEE T,

leptin system pathway ¥ 5 7
Evidence Reference
1SS (rom RGD-10816) RGD2302071

1 1SS (fom RGD 2302071
RGDT36205)
-l DA RGD 2302071
List All Objects | CSV Export | Add Objects | Clear .
| - 1SS (from RGD:10816) RGD:2302071
DA RGD 2302071
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2. Click on the term “leptin system pathway” to view all the objects annotated to that term. The ontology
report shows a GViewer image of the rat genes annotated to that term, as well as a list of rat, human
and mouse genes annotated to the term and the paths to the term. Unlike GO annotations which are
done on a gene-by-gene basis, annotations to pathway terms aim at capturing the network information,
i.e., the identification of all genes which according to published reviews are components of a particular
pathway and the subsequent annotation of these genes to the term.

3. In addition to the annotation of genes to pathway terms, RGD builds interactive pathway diagrams
using the Pathway Studio 5.0 from Ariadne Genomics. A growing list of classic metabolic, signaling,
regulatory and disease pathway diagrams have already been incorporated into RGD. These diagrams
are accessible from the Ontology report page by clicking on the pathway diagram icon at the top right
side of the page.

' -
= mGenes -Slrams a

Function - Diseases L
95 s

{Rat Genome u Genome Tools E Pathways

rogulatory pattwray

4. Alternatively, the entire list of pathway diagrams can be viewed by clicking on the “Pathways” button on
the RGD home page. From the list, click on the name of a pathway to explore its diagram.

]
leptin system pathway e
- MaTranspont
6a| Entities o AR
e Description s Bt
Sralbciccu The leptin system plays an essential role in energy homeostasis - the b Shapes
. expenditure. Leptin acts on two classes of neurons: those expressing | P!
CART and those expressing the appetite stimulating peptides NPY an o Muciear receptors
o former and downregulation of the latter. The products of the Pomc and C-\ e
as agonists and antagonists, respectively and the leptin melanocortin g
: P body weight. Leptin signaling occurs primarily via Jak2-Stat3 pathway. y Prosphatases
membrane spanning protein with structural similarity to the class | cytol 5
o8 Chiect oligomerization, binding to and activation of Jak2. Jak2 activation invol O ity
— phospharylation of tyrosine residues on the cytoplasmic domain of lept <> Unsnas
|- Palivey to the Lepr-Jak2 complex followed by Stat3 phosphorylation. P-Stat3 o -
where it regulates the transcription of target genes, including Socs3. S Transcrigtion factor
| Compue: and other sites within the Lepr-Jak2 complex provides a negative regu|
also imparted by Ptpn1. Invitro, Ptpn1 dephophorylates both Jak2 and| S
Functenal Cos include PI3K via Jak2 activation of Irs (insulin receptor substrates) and ¥
which acts upstream of the pathway. It has been shown that Sh2bpsm
Relationships (plekstrin and src homology 2 domains) - can recruit Irs1 and Irs2 in resp
o iy Irs1 or Irs2 and activated Jak2 to promote tyrosine phopshorylation of I
s uarowmesn  [NAL Stat and Socs proteins as well as Ptpn11 contain SH2 - src homolo:
o> Nepdeon containing targets. Ptpn11, acting upstream of ERK1/2 pathway can in|
Bt Sgreasn receptor or Jak2. To see the ontology report for annotations. GViewer and downl
o MaSyire: [click to see the ontology report for related GO term — G0-0033210]
.
[ ARIADNE

naling mediatar

Beferences
PMID 17010638, 12078865

Import into Pathway Studio E
Lagtin system sty gon

9618284, 1636106 15316004 1582110° 16604086 10794713 17S7R380 17872473

@2 ARIADNE

5.  The leptin system pathway diagram is shown here. Icons for individual genes link to the RGD records
for those genes. Those for related pathways link to the diagrams for the respective pathways. Where a
single icon represents multiple objects, such as target genes, a link is provided to a separate page with
the complete list to simplify the diagram structure.

15



©oo N

Along with the diagram itself, all diagram pages provide a legend for entities, relationships and shapes
as designed by Ariadne Genomics.

Note the detailed description of the pathway

A list of abbreviations and a list of references that are hyperlinked to PubMed are provided.

In addition to viewing the diagram, users can import the diagram.gpp file into their own Pathway Studio
tool. The Ariadne Genomics logo is displayed on all diagram pages.

RGD Tools

Disease Portals

RGD is providing disease and disease related information for rat, human and mouse genes, rat and human
QTL and rat strains. In an effort to offer better ways for organizing and presenting these data, RGD has begun
implementing the Disease Portals project. Portals so far offered are for the cardiovascular, neurological and
obesity/metabolic syndrome disorders.

N —~

Help | FTP Download | Citing RGD | Contact Us

RGD Disease Portals

"%’Es d R
RGD disease portals are designed to be entry points for researchers to access data and tools related to their area of nterest

HOME ~ DATA mmsl DISEASES IGENUME comuy @2 Candiovascular Disease Portal

[ TP e VP R G Sy o R O SR | D) s releasal ts Cardiovascular Disease Poital o provide researchers with easy access to data on genes, QTLs, stain rodels, biologioal
processes and pathways related to cardiovascular diseases. This resource funded by NHLBI also includes dynamic data analysis tools to make it 2 one

stop resource for tesearchers. The user chooses a disease category to get a pull-down lst of dissases. A single click on a disease will
provide a list of related genes, QTLs, and streins as well as a genome wide view of these across the genome via GViewer and access to GBrowse
tesults showing the genes and QLS within the genomic context. Addtional pages for Biological Processes, Pathways and Phenotyges provide
one-click access to data of nterest. A Tools section and a Links section provide additional resources

Py -
B a a a
() Neurological Disease Portal

RGD has relessed its Neurolopical Diseass Portal to provids researchers with easy access to data on genes, QTLs, strain madsls, biological processes
and pathways related to newrological diseases. This resource, partially funded by NINDS: also includes dynamic data analysis tools to make it @ one
stop resource for neurnscience researchers. The user chaoses a disease category to get a pull-down st o diseases. A single click on a disease will
provide a list of related genes, QTLs, and strains as well as a genome wide view of these across the genome via GViewer and access to GBrowse
tesults showing the genss and GITLs within the genomic context. Addtional pages for Biological Processes, Pathways and Phenotyges provide
one-click access to data of nterest. A Tools section and a Links section provide additional resources.

() Obesity / Metabolic Syndrome Portal

% Portal 0 provide researchers with easy access to data on genes, GTLe, strain models, biological
processes and patfways related to obesity diseases. The user chooses a disease category to get a pulktown list of diseases. A single click on a
disease will provide a list o related genes, QTLs, and strains as well as a genome wide view of these across the genome via GViewer and access to
GEtowse fesults showing the genes and QTLs within the genomic context, Addtional pages for Binlogical
Processes, Pathways and Phenotypes provide one-click access to data of nterest. A Tools section and a Links section provide additional resources

From the main RGD webpage click on the DISEASES tab to access a list of available portals
Select “Obesity / Metabolic Syndrome Portal” either in the menu bar at the top or in the portals list.

o,

T ‘
W % earch "disease Go
' Obesity/Metabolic Syndrome Portal PR e[}

RGD Home Di Phenctypes Biological Pr ses. Pathways Tools. Related Links
Guiewer for. Ral Fuman Mouss s SHIFT] = Ciok o viw e repors, o oed Griewer o
pecies: at  Synteny. rat
Rat Synteny
Humen Synteny
I =] [Please sekctacaeqoy fist »|  srowan Mouse Synteny

Obesity
Pl obesiy Potl

Sunmary Rt Human Mouse

Genes 3 087 72
arLs a7 108
Strains 128

The default view for all portals is a display of all objects (genes, QTL and strains) annotated to disease
terms within the portal. Note that a summary of the number of objects of each species is included at
the top of the page.

A rat GViewer image shows a genome-wide view of annotated genes and QTLs. Click on “Human
Synteny” to view an image with the human syntenic regions denoted by color.

Mouse over one of the objects in the diagram to see the symbol and position information for that object.
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Click “View annotation Data” to download a list of the annotated objects with their genomic positions.
Lists of annotated objects are located beneath the GViewer image. You can scroll up and down the list.
Also, each object is hyperlinked to its report page, i.e., clicking on it one gets to the gene, QTL or strain
report page.

I

| Obesity/Metabolic Syndrome Portal

g 9 10 M 1314 5 d6 17 e

EHEME@@@BQEHEEMBW

In addition to this default display, you can choose a disease category and a specific disease within the
category or make such selections for phenotypes, biological processes or pathways within the portal to
see the annotated objects. All annotations are based on controlled vocabularies: the Disease Ontology
(DO), the Mammalian Phenotype Ontology (MP), GO Process Ontology (one of the three vocabularies
of GO), and the Pathway Ontology (PW). Click on the “Pathway link” to access this section of the
portal.

In the drop down lists at the top of the page, select “signaling pathway”. Notice that the items in the
second list change according to what you choose for the first term. Also note that the lists of objects
and the GViewer image change according to the ontology and the terms selected.

BioMart

1.

RGD’s BioMart tool allows the user to query RGD for specific data based on both input and output
criteria. Once a dataset is selected, that data is filtered based on the input criteria and the data
retrieved is determined by the output criteria. From the RGD home page ( http://rgd.mcw.edu ), or any
internal page, click the TOOLS tab at the top of the page and select BioMart on the menu bar to
access the MCWMart home page.

Notice the RGD Cookbook links in the left margin. These pages walk you through some common
problems.
To access the RGD BioMart tool, click Start MartView session.

Dataset - CHOOSE DATABASE - (v

[None selected] - CHOOSE DATABASE -

IPI Rat Mart
SSLP Mart

UniProt Prototype (EBI

There are several datasets to choose from. Select RGD Mart.
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10.
11.

Click Filters to access a form which will allow you to limit the genes for which you get information. A
subset of the RGD genes can be selected based on a single symbol and/or name, map position, a list
or file containing gene, sequence or ontology identifiers, and/or a variety of ontology terms.

For this example, click the plus sign (+) next to “External Database Identifiers”, click the check box for
“Limit to Genes with” and type “2004” into the text box under “RGD ID(s)”. If you wanted to upload a file
of IDs you would click the “Browse...” button to locate and upload your file.

Select “Attributes” in the menu on the left. Choose the type of data that you wish to obtain for the
genes you have selected, either “GENE AND FUNCTION” data or “DATABASE ACCESSIONS”.
For this example, keep the default selection of gene and function. This includes gene IDs and
nomenclature, map data and annotations for any or all of the four ontologies that RGD uses—Gene,
Disease, Phenotype and Pathway.

Click the check boxes for Symbol, RGD ID, Entrez Gene ID, Chromosome and Start and Stop
positions.

Exporl all iesulls 0 File

Cmail notification to

View 10~ 1ows as [HTML ] O Ur

Symbol | RGD 1D | Entrez Gene 1D | Chi
A sooa | pare pt

Click the Results button at the top of the page to view the selected data for RGD ID 2004.

Results can be viewed on the website or downloaded to a file as HTML, Comma or Tab separated
Values or Excel spreadsheet. For both the download function and viewing on the website, you can
choose “Unique results only” to avoid redundant annotations.

GBrowse

1. You can access the RGD Rat Genome Browser, or GBrowse, from the RGD home page
(http://rgd.mcw.edu) by clicking on the button labeled “Rat Genome”, or from any RGD page, by clicking on
the “GENOME TOOLS” tab at the top of the page. On the Genome Tools page, click the Rat Genome
Browser link to access GBrowse.
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http://rgd.mcw.edu/

Help | FTP Downis

=~ %, Genes

Eunction

Rat Genome V3.4 Assembly

Search using genomic object symbols or use an Ontology term.
Navigation: Click one of the rullers to center on a location, or click and drag to selact a region. Use the Seroll/Zoom buttons to change magnification and position.
Examples: Chr1:108056701..109056700, Padid, angiogenesis, cyp 1", Chr11:27130000. 29820000, proteinuna, Grik”, RGDG20956.
[Help] [Reset]
2 Searc|
Landmark or Region Reports & Analysis:
chi1127240000. 28240000 _Search Download Decorated FASTAFile ™ _Configure.. | _Go
Data Source
[Rat Genome Va4 Assambly @
& Tracks
B ANNOTATED VARIANTS (1A on CIAN off
Dlenvs Dénsembl sips [JReD ssLPs
[Jdbsnes Misassembiies
B COMPARATIVE GENOMICS () Al on [ A1 off
[ Human Alignment NET [mouse Alignment NET
B GENE MODELS (At on CAl off
[ Ensembl Genes [Jentrez Transcripts [IRGD Genes
Llentrez LI GENSCAN predictions,

2. Notice at the top of the page there is a section with instructions for using GBrowse including examples of
possible searches. Below this section, type “chr11:27240000..28240000” into the “Landmark or Region”
box under Search. Note that you can also enter symbols or keywords into this box. Directly under this, the
default for “Data Source” is Rat Genome V3.4 Assembly. Keep this as the source, but notice that other
data sources are available including the Human genome. Click the Search button to display the region
entered.

Showing 1 Mbp from chr11, positions 27,240,000 to 28,240,000
]
Search using genomic object symbals or use an Ontology term.
Navigation: Click one of the rulers to center on a location, or click and drag to select a region. Use the Scroll/Zoom buttons to change magnification and position.
Examples: Chr1:108056701..108056700, Padi4, angiogenesis, cyp1®, Chr11:27130000. 29820000, proteinuria, Grik”, RGD620956.
[Bookmark this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Image] [Download PDF] [High-res Image] [Help] [Reset]
B Search
Landmark or Region Reports & Analysis
chr11:27240000.28240000 _ Search Download Decorated FASTAFile ¥ _ Configure. Go
Data Source
[RatGenome V34 Assembly ¥ E Scroll/zoom: < [ShowiMbp v 22 ClFiip
Overview
3 B ! ’ : : : : :
on 1on 201 301 4dn 501 6on 7on B0
B Details \ X \ \
- 27,41 27,50 27,60 277 27,8 2791 20 2811 z8.2n
5 2 Bachi Griki
) St T
RG0:1305452 RG0:1306693 RG0:2732
LOC304131
e
RG0:1350474
Clear highlighting Update Image
B Tracks
B ANNOTATED VARIANTS (] Al on [ ANl off
Clenvs ClEnsembl SNPs CIRGD SSLPs
[ dbsnes [ Misassemblies
B COMPARATIVE GENOMICS (Al on [l Al off
[JHuman alignment NET [ Mouse Alignment NET
B GENE MODELS Al on LAl off
[ ensembl Genes Dentrez Transcripts [“]RGD Genes
[entrez Pseudogenes [ GENSCAN predictions

3. The Overview section shows a diagram of the entire chromosome 11 with a yellow box/line showing the
section which is displayed in the Details section. Clicking on the overview diagram will move the Details
display to the location where you clicked. The number of base pairs displayed remains the same. Use
your browser’s “Back” button to return to the original position.

4. You can also use the arrows to scroll up or down the chromosome, and the dropdown box or plus/minus
buttons to increase or decrease the number of base pairs displayed. Use your browser’s “Back” button to
return to the original size and/or position.

5. In the Details section, if you have used GBrowse before the tool will use your previous settings. To clear
these settings, use the “Reset” button at the top of the page. If you have not used the tool before or if you
have cleared the settings, the default view is only the RGD Genes track.
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6.

If you scroll down to the “Tracks” section of the page you can see the variety of different data types that
GBrowse can display. Because only RGD genes are presently being displayed, only that box is checked.

& Overvien

8 Details

Genes Dlentrez Transcripts
CJGENSCAN predictions

DNA/GC Content

[ MGC mANAs
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7. To see all of the QTL that overlap your region, scroll down to the GENOMIC FEATURES segment of the

8.

Tracks section. Check the box for RGD QTLs and click the “Update Image” button.

Note that when you mouse over any object in GBrowse, such as a QTL or gene, a balloon pops up with
detailed information about that object. What information is displayed depends on the object. In this case,
the QTL nomenclature, RGD ID, base pair position, mapping method and LOD score are shown. Notice
that the RGD ID is a link that will take you to the corresponding QTL report.
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9. RGD’s GBrowse has tracks for a number of annotated variants including SSLPs, copy number variants and
SNPs from both dbSNP and Ensembl. To see the SNPs for the gene Bach1, click and drag your mouse
along the scale line in the Details section to select the portion that contains just that gene. A popup box
gives you the option to Zoom in, Recenter the image or download the selection as a FASTA file. Select
“Zoom in”. The image is automatically updated.
Scrolling down to the Tracks section, uncheck the box for RGD QTLs, check the one for Ensembl SNPs
and click “Update Image”.
The diamond shapes that represent SNPs in GBrowse are color coded to show the type of SNP each is.
For a list of the colors and their meaning, click the text (not the check box) for “Ensembl SNPs”. A new
window will open up which gives more information about the various tracks. Mousing over a SNP will open
a popup balloon that displays more information about that SNP, including what type of SNP itis. If you
mouse over the yellow SNP in the second exon of the Bach1 gene you will see that it is a “Non-
synonymous coding” SNP.

10.

11.
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12. RGD’s rat GBrowse now includes information on rat-mouse-human synteny. Using your browser’s “Back”
button, go back to the original image of the rat genes within chr11:27240000..28240000, or alternatively,
click the “Reset” button and re-enter the genomic position of interest. Notice that the rat genes that are
displayed have blue shading behind them. This indicates that those genes have mouse and or human
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orthologous genes that are currently not being displayed. Scrolling down to the bottom of the Tracks
section, select the tracks for “Human Orthologs” and “Mouse Orthologs” and click “Update Image”.

13.

The display now shows a number of orthologous mouse and human genes with grey shaded areas linking
the rat genes to their orthologs. Hover over a mouse gene to open a popup balloon that displays more
information about that gene including its symbol, name, RGD, MGI and Entrez Gene IDs, and its genomic

position in mouse. The RGD, MGI and Entrez Gene IDs are links to that gene’s record on the

corresponding website.
14.

those genes.

FTP Downloads

1. Data can be downloaded in bulk from our ftp site. Click “Download Data via FTP” above the Keyword

search box in the top right corner of each RGD page.
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individual files with annotations of various objects to particular ontologies.
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Another link to “FTP Download” appears in the menu bar at the very top of each RGD page.
On the FTP site, select the “data release” directory.
The data release directory contains a variety of files containing data compiled from the RGD database

for rat, mouse and human genes, rat and human QTLs and rat strains. In addition, a subdirectory holds
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