C.elegans Dauer Gene Expression Database
(Dauer DB)

- User Manual -

\Version 1.0
2009-02-02

Yonsei Proteome Research Center

KOREA




Contents

ADDIEVIALION. .. ..o
L. FIrSt-Page MENU. .. ..o e e e e e et e e e e e e

2. Browsing Microarray Data..........c.oii it it i e e e e
2-1. Browsing Total LisSt.......coooiiiiii i s e e e e e e

2-2. Browsing via Gene Ontology Classification......................coovviiennns 6

2-3. Browsing via SOM ClUStENNG.......ccvveiiiie i e e e

2-4. Browsing by Pathway Map.........cooiiiiii i e e,

2-5. Browsing by CGC LiSt.......iiiiiii e e e e e
2-6. Browsing by Dauer State CompariSON..........ccccvvvieieiieiiiiiiieiennennn.
3. Detail Microarray Information................cooiiiiiiiii i
3-1. General INformation..........ooiii it
3-2. EXPression Data.........ccooieiiiiii i e
4. Searching EXpression Data..........c.cooviiiii i e e
4.1 Searching through Detail Information..................coooiiiiiiiiiiiieen,
REIEIENCE. .. e

Dauer Gene DB User Manual

_____




Abbreviation

GO Gene Ontology
SOM Self-Organizing Map
CGC Caenorhabditis Genetics Center
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1. First-Page Menu

You can access the C.elegans Dauer Gene Expression Database termed Dauer Metabolic DB using the

URL(http://www.dauerdb.org).

® Total list : Use the total list browser to explore total dauer gene data in this DB.

For more information on the total list menu, please refer to “2-1. Browsing Total List”.

® Search : You can search for detail information on those expressed genes of interest.

For more information on “Search”, please refer to “4. Searching Expression Data”.

® GO browsing : Use Gene Ontology(GO) classification browser to explore genes with function
annotation.
For more information on GO browser, refer to “2-2. Browsing via Gene Ontology

classification”.

® SOM classification : Browse clustered genes by gene expression pattern.
For more information on SOM classification, please refer to “2-3. Browsing via SOM

clustering”.

® Pathway Map : Browse by KEGG pathway map

For more information on Pathway Map, please refer to “2-4. Browsing by Pathway Map”.

® CGC list : Use this menu to browse CGC gene list.

For more information on CGC list, please refer to “2-5. Browsing by CGC list”.

® Dauer Comparison Category : You can compare the expression level of genes between those
induced by daumone and those induced by broth culture in this section.
For more information on Dauer Comparison category, please refer to “2-6. Browsing by Dauer

Comparison”.
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Dauer Metabolic Database

[Total | Q]

« Total expressed gene list
* Search :

Total j @
* GO Browsing
o molecular_function (GO:0003674) [10671]
o cellular_component (GO:0005575) [6996]
o hiological_process (G0:0008150) [10287]
* SOM classification
Barp_total_sub
6arp_total
earp_rule_based
6arp_highest_sub
6arp_highest_nonorm
6arp_highest_10_10
Garp_highl sub
Garp_high1_10_10
Barp_cge_sub
6Qrp_cgc
4grp_total
4grp_rule_based
4grp_high_g_g
4grp_highest_g_g

coccoccccocoooooo

« Pathway map

* CGClist

Young-Ki Paik

Entry into Dauer in Caernorhabditis elegans

PLOS One 2009 Jan;4{1): 24162

[PDF]

Pan-Young Jeong, Min-Seck Kwon, Hyoe-lin Joo, and

Molecular Time-Course and the Metabolic Basis of

Dauer Comparison (two fold)
L1 = Da[L], 51 < Da[56] : 2224
a molecular_function (G0:0003674) [976]
o cellular_companent [GO:O00S575) [453]
o hbiological_process (G0:0008150) [696]
L1 » Da[L], 51 < Da[56] : 768
o molecular_function (GO:0003674) [113]
o cellular_component (GO:0005575) [73]
o hbiological_process (G0:0008150) [92]
L1 < Da[L], 51> Da[se] : 149
a molecular_function (G0:0003674) [196]
a cellular_component (GO:0005575) [162]
a biological_process (G0:0008150) [132]
L1 Dall], 51 = Da[s6] : 1234
a molecular_function (G0:0003674) [731]
o cellular_component [GO:000S575) [403]
o hbiological_process (G0:0008150) [543]

Dauer speacific factors

Dauer inducing factors ; 2252
o molecular_function (GO:0003674) [1043]
a cellular_component (GO:0005575) [623]
a biological_process (G0:0008150) [1059]

Dauer maintain factors © 4102
a molecular_function (GO:0003674) [1693]
o cellular_compaonent [(GO:000S575) [1164]
o hbiological_process (G0:0008150) [1513]

Dauer essential factars @ 2015
o molecular_function (GO:0003674) [B16]
o cellular_component [GO:000S575) [414]
o biological_process (G0:00028150) [779]

RS54 analysis | total tatile

gene # with daf-3 promoter : 15385 (mapping Probe_ID # : 15535)
a molecular_function (GO:0003674) [B226]
a cellular_compaonent (GO:0005575) [S5114]
o biological_process (G0:0008150) [6561]

gene # with daf-16 promoter : 1572 (mapping Probe_ID # : 3550)
o molecular_function (GO:0003674) [2562]
o cellular_component (GO:000S575) [1491]
o hbiological_process (G0:0008150) [1784]

DauerDB operated by YPRC, Yonsei University (Director, Prof. Young-Ki Paik)
Technical support : Min-Seak Kwon (Ruonns@proteonix.org y [yoh ctat)]
i@ 2009 YPRC, All rights reserved

Figure 1-1. First page.
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2. Browsing C.elegans Dauer
Data

2-1. Browsing Total List.

Microarray

Use the total list browser to explore total microarray data of C.elegans dauer state in this database.

Click “Total list”.

Metabolic Database

P Total expressed gene list ]
# Search:

Total |

® G0 Browsing
a molecular_funckion (G2:0003674) [10671]
a cellular_component (GO000S575) [6996]
o hiological_process (G0:0008150) [10287]

* SOM classification

6grp_total_sub

Ggrp_total

egrp_rule_based

Ggrp_highest_sub

Ggrp_highest_nonorm

Egrp_highest_10_10

Ggrp_high1_sub

Ggrp_highl_10_10

6grp_cgc_sub

Ggrp_cgc

4grp_total

4grp_rule_based

4grp_high_2_82

4grp_highest_2_2

o o CO0 00O 00O OO0

Figure 2-1. Total list menu on first page.

This listing page includes some information as to gene names, expression patterns of those 6-group in

S1~S6 (on dauer plate) and those 4-group in L1~L3 and dauer (on broth culture), gene ontology, gene

description and SOM cluster information (Figure 2-2).

[ Daumens Micressray Databass

[—— > scalebar

\ S = -"_ At = S h.
M E--EREAN = Bl

Gene info. 6 group expression 4 group expression GO  Gene description SOM cluster

Figure 2-2. List page of microarray database.

If you want to see more detailed in formation on the expression pattern of individual gene, click Probe 1D

number on gene information part.

For more information on this part, please refer to “3. Detail Microarray Information”.

Dauer Gene DB User Manual

[_____I

—_————




2-2. Browsing via Gene Ontology Classification

All Genes probed on DNA microarray are categorized Gene Ontology which is a controlled vocabulary
used to describe the biology of a gene product in any organism. There are three independent sets of
vocabularies, or ontologies, which describe the molecular function of a gene product, the biological
process in which the gene product participates, and the cellular component where the gene product can be
found. In the first page, you can see this Gene Ontology classified gene list. Gene Ontology has three
initial parts — molecular function (GO ID is 3674), cellular component (GO ID is 5575), and biological
process (GO ID is 8150).

The number on the right side of Gene Ontology term indicates total gene number which is annotated this
Gene Ontology term. In Figure 3-3, total gene numbers annotated with molecular function term are
11,349.

+« GO Browsing

molecular_function (GO:0003674) [11349]
cellular_component (GO:00055 -'0304]
biological_process (GO:0008150) [8285]

[ = e

Figure 2-3. GO browsing.

Click gene ontology term to see Gene Ontology terms bellow. Or, click ‘number’ on the right side to list

these genes.

> (G0:0003674) molecular_function [113?3 (d}), 0][dist]
-» (G0:0003774) motor activity [88 (d) , 651 (d)][dist]
-= (GO HHH3.:.24- catalytic activity [44 H (d) , 506 (d)][dist]
-» (G0:0004871) 5|r:||'|al transducer activity [166.T (d) , 97 (d)]ldist]
-3 IG-C).I.".H_ISIU.:.- structural molecule activity [666 (d) , 231 (d)][dist]
-> (G0:0005215) transporter activity [lll'ﬁ'ﬁ (d), 312 (d)][dist]
-» (G0:0005488) binding [5927 (d) , (d)r r‘Ilst]
-» (60:0005554) molecular function LIITI"IT ywn [375 (d) , 375 (d)][dist]
= (G0:0016209) antioxidant activity [0,0]
->» (G0:0030188) chaperone regulator activity [0,0]
-> (G0:0030234) enzyme regulator activity [204 (d) , 0][dist]
- (G0:0030528) transcription regulator activity [130 (d) , 86 (d)][dist]
-> (G0:0030533) triplet codon-amino acid adaptor activity [0,0]
-» (G0:0031386) protein tag [0,0]
-» (G0:0031992) energy transducer activity [0,0]
-» (G0:0042056) chemoattractant activity [0,0]
->» (G0:0045182) translation regulator activity [4 (d) , 3 (d)][dist]
-> (G0:0045499) chemorepellant activity [0,0]
> (G0:0045735) nutrient reservoir activity [13 (d) , 13 (d)][dist]

Figure 2-4. GO browsing in molecular function
When you click gene ontology term, you can see gene ontology list with two numbers. First number is
summation of gene number which annotates exact this term and gene number which annotated bellow GO

term. The other number is the gene number which annotates bellow GO term.

“[dist]” is the distribution map link of total gene which annotated the GO term.
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Distribution map has two parts — stage ratio distribution map and stage distribution map. Stage ratio
distribution map shows the expression ratio between one stage and next stage. Stage distribution map
shows the distribution of gene expression list. Figure 3-5 shows the distribution of 42 genes with GO

annotation (microtubule motor activity).

[GO:0003777] microtubule motor activity
|———£12 genes--- »|  view detail info.

gene list

stage ratio
distribution

stage ratio
distribution

Figure 2-5. The distribution map of genes annotated microtubule motor activity (GO:3777)
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2-3. Browsing via SOM clustering

SOM (Self-Organizing Map) is one of the clustering algorithm which is often used in microarray
clustering. C.elegans dauer gene expression employed the clustering results obtained from the data
analysis with GeneCluster 2.0[1]. SOM cluster needs initial seed dimension parameters. In this clustering,
we used 10 X 10 or 8 X 8 dimension parameters. In cluster titles, “ sub” cluster is regrouped again by

manual annotation after SOM clustering.

* SOM classification
oegrp_total_sub
&6grp_total
&grp_highest_sub
&grp_highest_nonorm
&6grp_highest_10_10
6grp_high1_sub
&grp_high1_10_10
G6grp_cac_sub
Ggrp_cgc

4grp_total
4grp_high_8_38
4grp_highest_8_8

O00O00DO000000O0

Figure 2-6. SOM classification menu in first page.

Metabolic Database| // /"

Title : 6grp_total_sub
SOM clustered images]

« Cluster Cup [2973] 8 &
@ Molecular Function [1529]
o Cellular Component [1036]
o Biological Process [_15_?1]

#* Cluster Decrease [3464] B i
@ Molecular Function [1918]
o Cellular Component [1432]
o Biological Process [1804]

« Cluster Hat [6515] §8
o Molecular Funl:tmn [2950]
o Cellular Component [1914]
o Biological Process &?18

#« Cluster Increase [2820]
o Molecular Function [1678]
o Cellular Component [226]
o Biological Process [1749]

Figure 2-7. The clusters were regrouped by manual annotation and the expression maps of

each cluster.

In figure 2-7, we regrouped 4 categories by expression pattern — cup, hat, suppression and induction shape.

The number in “[ ]” is the total gene number in the cluster. The each cluster is classified by Gene

Ontology.

For more information GO clustering, refer to “2-2 Browsing via gene ontology classification”
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2-4. Browsing by Pathway Map

Dauer Gene DB has various KEGG pathways that are linked to microarray data. In figure 2-8, the green
box is the enzyme which is located in C.elegans. Click this green box, you can see those liked microarray

data.
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Figure 2-8. Glycolysis pathway from KEGG map. The green box is the enzyme located in C.

elegans.
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2-5. Browsing by CGC list

Daumone microarray database has 1,594 CGC (Caenorhabditis Genetics Center) gene list. If you are

familiar with CGC nomenclature, you can browse the “CGC list” and find the gene of interest. [2]

i Daumone Microarray Database [Home] | [Logout]
CGC nomenclature [update Gene count]

aak (AMP-Activated Kinase) [3]

phosphoinositide kinase AdAPter subunit) [1]
ha ARrestin family) [0]

nino Acid Transporter) [10]

aphase Bridging of Chromatin) [0]
tiBacterial Factor related) [6]

normal Invagination of vulva) [0]

(related to oncogene ABL) [2]

nion/Bicarbonate TranSporter family) [7]
(Activated in Blocked Unfolded protein response) [14]
oenzyme A Binding Protein) [3]
(Acyl CoA DeHydrogenase) [1]
(abnormal AcetylCholinEsterase) [7]
(Activator of Cdk-Five) [0]

yLtransferase-like) [18]
(see gar) [0]
E (angiotensin converting enzyme)-like Non-peptidase) [2]
Onitase) [3]
ICholine Receptor (see lev-1)) [21]
(ACTin) [7]

Figure 2-9. CGC nomenclature gene list. Number in parenthesis indicates the total number of

gene expressed.
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2-6. Browsing by Dauer Comparison

To compare those gene expressed in the dauer larvae that were induced by daumone (6-groups) and the

dauer larvae that were induced by long-term broth culture (4-groups).

100

0.01

001 01 051 2 51020 50100

Figure 2-10. The 2-D distribution graph shows dauer comparison. X-axis indicates the
expression ratio of Logo(Da[S6]/S1). Y-axis is the expression ratio of Logq (Da[L]/S1).

Da[S6] : dauer larvae induced by daumone at S6, Da[L] : dauer larvae induced by broth culture.
S1 is the sample taken at 12h after L1 synchronized worms which were placed on the daumone

plate.

e« Dauer Comparison (two fold)

1 stage < Dauer, 1 stage < 6 Stage : 2438
o molecular_function (GO:0003674) [1027]
cellular_component (G0:0005575) [453]
o biological_process (GQ:0008150) [696]
1 stage = Dauer, 1 stage < & Stage : 568
molecular_function (GO:0003674) [113]
cellular_component (GO:0005575) [73]
biological_process (G0:0008150) [92]
1 stage « Dauer, 1 stage = 6 Stage : 202

] 30 C

(=)

[#]

cellular_component (GO:00055
biological_process (GO:0008150)

1 stage = Dauer, 1 stage > 6 Stage : 1406
molecular_function (GO:0003674) [715]
cellular_component (GO:0005575) [403]
biological_process (GO:0008150) [543]

0 o0

[= Iy w]

Figure 2-11. GO classification of dauer comparison.

In dauer comparison, we focus on 4 categories.
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® 1 stage < Dauer, 1 stage < 6 stage : Gene expression of Da[L] that is induced (more than 2
fold) and those dauer larvae (Da[S6]) grown on the daumone plate that is induced.

® 1 stage > Dauer, 1 stage < 6 stage : Gene expression of Da[L] that is suppressed (more than 2
fold) and Da[S6] that is induced.

® 1 stage < Dauer, 1 stage > 6 stage : Gene expression of Da[L] that is induced (more than 2
fold) and Da[S6] that is suppressed.

® 1 stage > Dauer, 1 stage > 6 stage : Gene expression of Da[L] that is suppressed (more than 2

fold) and Da[S6] that is suppressed.
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3. Detail Microarray Information

Detailed view of one gene expression data contains gene abstract information, normalized or intact

expression data, genechip information, functional annotation and DNA sequence.

I Mt WAatadevie Dilabats

Gene abstract info.

MNormalized
expression data

Rare expression
data

Genechip info.

— - | Functional annotation

Sequence

Figure 3—1. Detail expression information of a single gene.

Detailed view of expression data includes both the normalized data and rare expression data to estimate

the effect of normalization. Normalized data is on “Scale” part and rare data is on “No Scale”.
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3-1. General Information

[171724_x_at] protein phosphatase

AV178012_rc /REP_DB=TREMBL Accession /GB=AV178012 /CHR=1 /FEA=Genomic Cluster /DEF=Caenorhabditis

LESETLEET elegans cDNA clone:yk536g8 : 3prime end, single read.
-6grp_highest_10_10 > 78 -6grp_highl_10_10 > 88 -dgrp_highest_8_8 > 21 -dgrp_high_8_8 > 15
Cluster -6arp_highest_nonorm = 94 -6grp_total > 88 -d4grp_total = 08 -agrp_highest_sub = In -6grp_cac
> 59 -6grp_highl_sub = Da -6grp_cge_sub > Da «6grp_total_sub = Increase
pattern sequence id strand start end matching sequence
AT daf-16 (TTGTTTAC) phosphatase D -259 -252 Attt TTGTTTACaaat
daf-2 (GTCTG) cdc-25.1 D -554 -550 gttcGTCTGtaaa
daf-16 (TTGTTTAC) phosphatase D -259 -252 Attt TTGTTTACaaat

Figure 3-2. General information of gene expression data

Description : Gene description with accession number,
Cluster : SOM cluster which this gene belongs to

For more information, refer to “3-3. Browsing via SOM clustering”
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3-2. Expression Data

Absolute graph Relative graph Expression Table Dauer Comp.

1488 — T
1288
1888
380
688
488

6| 11182

cea
2] 1 1
1 f=%

148a
1z8a
188a
j1:1]
[1:1:]
488
zea

4 grp =8—
& grp —8—
1: 1 state
2 : dauer

2
i
iy
]
AL
/]

A
E

Figure 3-3. Expression part on detail view.

Group (G) : Sample data group. ( 4 or 6 group)

Var. (Variance) : Var. = Max (expression data) — Min (expression data)

Absolute graph : graph by expression value.

Relative graph : graph by the relative expression data. Relative expression data is generated by
normalization of expression data.

Expression table : Table for triple set (A, B, and C) and time series. ( 4 or 6 group)

Dauer comparison graph : Graph for comparing Da[L] from broth culture and Da[S6] from

daumone plate.
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4. Searching Expression Data

4.1 Searching through Detailed Information

Insert searching term in searching textbox to search through detailed information. You can confine

searching field to select option bar.

e Search :

Figure 4-1. Searching field and searching bar.

Searching field option

Total : total expression data list.

Probe ID : Probe ID is the unique identification number of microarray chip.
ex ) 171724 x_at, 186744 at, 176986_s_atand 177008_s_at

Gene Title : CGC gene name

ex ) daf-28, daf-3 and vit-4

Gene Symbol :

Gene Ontology : Gene ontology

GeneBank ID : Identification number from GeneBank

4i6i : 4-group induced and 6-group induced gene list in dauer comparison
4i6d : 4-group increase and 6-group suppressed gene list in dauer comparison
4d6i : 4-group suppressed and 6-group induced gene list in dauer comparison

4d6d : 4-group suppressed and 6-group suppressed gene list in dauer comparison
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