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1 In tro duction

GenomicsP ortals is a w eb-based in tegrativ e computational platform for the anal-

ysis and mining of genomics data. W e aim to in tegrate the primary genomics

data, functional kno wledge base and analytical to ols within a single framew ork.

Genomics datasets are organized thematically in to di�eren t p ortals. Di�er-

en t p ortals can con tain datasets related to di�eren t diseases (eg Breast Cancer

and Prostate Cancer), sp eci�c t yp es of genomics data (eg Epigenomics and

T ranscription F actors), or di�eren t biological pro cesses (eg Dev elopmen t). The

same dataset can b e assigned to di�eren t p ortals.

A t ypical analysis starts b y constructing a list of genes b y either using the

prede�ned lists of pasting a gene list of in terest, querying one of the databases

with genome-scale data and pro ducing analysis summaries. One can also start

b y searc hing for dataset of in terest, and then constructing the query gene lists.

In this case, one can also construct gene lists b y bro wsing pre-computed clus-

tering results.

W e w ould lik e to note that w e ha v e designed the la y out with the fon t size

of 16 as a reference. If required, this default fon t size can b e c hanged in the

bro wser to increase the readabilit y . In certain cases, simply �zoming in� will

also mak e the text easier to read without pictures going out of fo cus.

2 Start b y constructing a gene list

There are man y w a ys to construct a gene list.

� Use a prede�ned gene list.

� Searc h for genes of in terest using en trez id, sym b ol or description.

� P aste a list of genes in the b o x pro vided.

� Find prede�ned gene list(s) for y our c hoice of genes.

� Find genes with a phrase in their RIF s.

� Find biogrid gene pairs for y our gene(s).

The ab o v e list depicts v arious starting p oin ts to generate a list of genes of y our

in terest. Rest of the w ork-�o w is quite similar no matter ho w one selects a gene

list.

2.1 Using prede�ned gene list(s)

Figure1 sho ws the in terface to select a prede�ned gene list. Clic king on �Gene

List� tab in the left men u w ould get this page. The lists are organized in di�eren t

categories and w e are constan tly adding new lists and categories. Let's sa y w e

are in terested in gene lists in category �KEGG� with k eyw ords �cell cycle�. Clic k
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Figure 1: Searc h a prede�ned gene list

on the link �KEGG gene list� to expand the searc h b o x as sho wn b elo w. T yp e

cell cycle in the text b o x and clic k submit.

This tak es us to the follo wing screen (�gure2). Here w e see a list of gene list

returned for the k eyw ords. Select one or m ultiple lists using the c hec k b o xes

and clic k submit.

Figure 2: Select gene list

No w w e see summary for the submitted lists. Note that b elo w the summary

table, w e are ask ed to select union or in tersection of the gene lists selected. In

this case, b ecause w e submitted only one gene list, b oth union and in tersection

are iden tical. Let's select union and pro ceed to select an exp erimen t for analysis.

Exp erimen ts are organized in to di�eren t p ortals. If w e kno w the p ortal

the exp erimen t of our in terest b elongs to, w e can clic k on the p ortal name to

list all the exp erimen ts in that p ortal. Since this is not the case most times,

a searc h function is pro vided to lo ok for exp erimen ts of our in terest. In the

�Filter exp erimen ts� b o x sho wn b elo w, select organism, sample t yp e, p ortal of

y our in terest and t yp e in k eyw ord. Keyw ord could b e left blank.

Let's clic k on p ortal name �Breastcancer� to pro ceed with our example.

Figure5 is a part of the screen sho wing exp erimen ts in the p ortal Breast-
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Figure 3: Summary of gene list

Figure 4: Select or searc h for exp erimen ts

cancer. If w e had used the searc h function to lo ok for an exp erimen t instead,

a similar screen w ould b e sho wn. Belo w y ou w ould see a list of exp erimen ts.

Let's select �rst exp erimen t (GSE10797) and scroll do wn and clic k submit.

A t this p oin t, data is retriev ed from database for the selected exp erimen t

and gene list(s) as sho wn in �gure6.

One could do wnload the data for his/her o wn analysis either as a tab delim-

ited �le or an eset for analysis in R. In this example, w e ha v e 66 samples, 209

prob es and 103 genes. If w e w an t to analyze only a subset of samples, w e could

select samples using the �Step 1� sho wn ab o v e. This step is optional and default

is to select all the samples. Next w e select a sample grouping for the analysis.

W e could c ho ose to cluster on genes, samples, b oth genes and samples or none

using the com b o b o x sho wn ab o v e. Chec k the b o x �Compute LR� to compute

predictiv e abilit y p v alue. Let's select �CellT yp e� sample grouping, lea v e step 1

as it is to select all the samples, cluster on �none� and clic k Analyze button.

If w e had c hec k ed the compute LR b o x w e w ould see an additional column

�Gene list Statistics� with the computed p v alue in the results tables as sho wn

in �gure8.

Figure 8depicts a t ypical summary table details of whic h can b e found in

4



Figure 5: sho w exp erimen ts

Section In terpreting Results'.

2.2 Searc h for genes of in terest using en trez id, sym b ol or

description.

This section describ es ho w to searc h for genes in the database and pro ceed with

the analysis of genes found in searc h results.

Figure9 sho ws gene searc h page. This can b e retriev ed b y clic king on the

�Gene List� tab in the left men u. Genes could b e searc hed b y one of the three

parameters: Gene ID (En trez ID) e.g. 2099, sym b ol e.g. �ESR� or description

e.g �estrogen�. T yp e the v alue in the text b o x sho wn ab o v e. W e can limit the

searc h to a sp eci�c organism if required e.g. h uman, mouse or rat. F or this

example let's searc h for sym b ol �ESR�. T o do this, �rst select �Sym b ol� radio in

the left column, t yp e �ESR� in the text b o x. Select h uman from the Organism

com b o b o x (default is to lo ok across all organisms) and clic k submit.

Figure10 sho ws the searc h result. No w w e ha v e all the genes with sym b ol

�ESR� or similar sym b ol names. T o analyze gene(s) select all the genes of in terest

and then clic k submit. No w w e are presen ted a screen to select an exp erimen t

to analyze. F rom this p oin t on, w e pro ceed as explained in previous section

�Using prede�ned gene lists�.

2.3 P aste a list of genes in the b o x pro vided.

This section describ es ho w to submit y our o wn list of genes for analysis.

Figure11 sho ws the screen to submit y our o wn list of genes. Y ou can use

either en trez ids (e.g. 2099) or sym b ols (e.g. esr1). As sho wn in the �gure,
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Figure 6: Get data

Figure 7: Results

t yp e/paste a list in the b o x. W e could optionally select an organism (h uman,

mouse or rat) to �lter these genes. By default, all the genes are submitted.

Let's genes 10,12,2099 in the b o x and clic k submit.

A t this p oin t our database is searc hed for all the genes submitted and �gure12

sho ws the list of genes found.

No w w e can pro ceed as explained in the previous section 2.2�Searc h for genes

of in terest using en trez id, sym b ol or description�.

2.4 Find prede�ned gene list(s) for y our c hoice of genes.

This section describ es ho w to �nd prede�ned gene lists that con tain genes of

in terest.

There are t w o links b eside title �demo� and �demo gene list�. Clic king on

demo gene list link sho ws a few sample genes that w e are going to use for the

purp ose of this demo. The demo genes are as follo ws:

79575
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Figure 8: Results with LR

Figure 9: Searc h genes

10096

9447

No w cop y and paste these genes in the text b o x ab o v e. The radio buttons

pro vide option of ho w w e w an t to searc h for the gene lists in the database.

�Matc h an y gene� w ould �nd all the gene lists that con tain an y of the genes w e

input whereas �Matc h all genes� w ould �nd only the gene lists that con tain all

of the genes.

W e also ha v e option of selecting whic h categories of prede�ned gene lists to

searc h.

Figure14 sho ws all the categories of prede�ned gene lists that visible after

clic king �Searc h in follo wing lists�.

By default all the lists are selected.

Let's pro ceed with our example using �Matc h all genes� option and default

case for searc hing lists (searc h all lists).

Figure15 sho ws the result of our query . It sho ws all the gene lists found

along with their description.

Let's select �rst list (NFkB) and submit.

Figure16 sho ws the resultan t screen whic h sho ws the summary of gene lists

selected. Y ou migh t recall that this is similar to the screen sho wn in �rst section

2.1�Using prede�ned gene lists� and rest of the analysis is as describ ed in that

section.

2.5 Find genes with a phrase in their RIF s.

This section describ es ho w to �nd genes based on their RIF s.
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Figure 10: Gene searc h result

Figure 11: Submit a custom list of genes

The �gure17 is self-explanatory . Let's t yp e �argyrophilic grain disease� in

the b o x and clic k submit.

Figure18 sho ws the result of our searc h. Select genes of in terest and submit.

No w w e are presen ted a screen to select an exp erimen t for analysis. Pro ceed

as explained in previous section 2.2"Searc h for genes of in terest using en trez id,

sym b ol or description".

2.6 Find biogrid gene pairs for y our gene(s).

This section describ es ho w to �nd biogrid gene pairs for y our genes.

Let's use genes 79575,10096,9447 w e used in previous examples. Select

�Matc h an y genes� option and clic k submit.

Figure20 sho ws result for our searc h. Clic k submit and pro ceed with analysis

as explained in section 2.2"Searc h for genes of in terest using en trez id, sym b ol

or description".

3 Start b y selecting an exp erimen t

If one is in terested in a particular exp erimen t, it is useful to lo cate the exp eri-

men t �rst and then pro ceed with the analysis.

This section describ es ho w to do this. A t the time of this writing, there

are 1904 exp erimen ts in the database and this n um b er is con tin uously gro wing.

Exp erimen ts are organized in to di�eren t p ortals. If w e kno w the p ortal the

exp erimen t of our in terest b elongs to, w e can clic k on the p ortal name to list all
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Figure 12: Submitted genes

Figure 13: Find prede�ned gene lists

the exp erimen ts in that p ortal. Since this is not the case most times, a searc h

function is pro vided to lo ok for exp erimen ts of our in terest.

Start b y clic king �Exp erimen ts� tab on the left men u.

Figure 21 sho ws the exp erimen t tab. The �Filter exp erimen ts� b o x on top

pro vides searc h functionalit y .

The table b elo w sho ws v arious p ortals and their descriptions. Clic king on a

p ortal name sho ws the exp erimen ts b elonging to that p ortal.

3.1 Searc h for an exp erimen t

Searc h is a v ery imp ortan t part of this p ortal giv en the n um b er of exp erimen ts

w e ha v e. T o lo cate exp erimen ts of in terest, a simple and e�ectiv e searc h func-

tionalit y is pro vided.

Figure22 sho ws the screen to �lter exp erimen ts.

F ollo wing are the comp onen ts of this mo dule:

1) Organism: Exp erimen ts could b e �ltered b y selecting one of the organism

from the com b o b o x named � organism� . Three options pro v ed are h uman, mouse

and rat.

2) Sample t yp e: Three sample t yp es are pro vided for selection. Tissue, cell

line and motif score. Select appropriate from the com b o b o x.

3) Data t yp e: Six data t yp es are a v ailable for selection from the com b o b o x.

4) P ortal: All the a v ailable p ortals are listed here. Select a p ortal if y ou

w an t to limit y our searc h to that particular p ortal.

5) Keyw ord: This could b e a name of exp erimen t, a w ord in description or

reference.

Let's searc h for exp erimen ts with k eyw ord �miller� across all organisms, sam-

ple t yp es and p ortals as an example.

9



Figure 14: Select categories of prede�ned gene lists to searc h

Figure 15: Result for �nding prede�ned gene lists

Figure 23 sho ws a part of the result page. As sho wn ab o v e, all the exp eri-

men ts found for the searc h criteria are listed in a table. Notice the �Query� and

�Cluster� buttons in the last t w o columns of the table. These buttons pro vide a

w a y to analyze the exp erimen ts and are explained in detail in follo wing sections.

3.2 Query exp erimen t

Clic king �Query� button sho wn in �gure 23 op ens a new windo w for that par-

ticula exp erimen t.

e.g. Figure 24 sho ws the query page for exp erimen t �GSE1045� in p ortal

Breastcancer. The top table pro vides a summary of the exp erimen t and b ottom

table lists all the prop erties (sample subgroupings) a v ailable for this exp erimen t.

These are useful for analysis.

These t w o tables are follo w ed b y all the options to construct a gene list

sho wn in �Gene List� tab.

The pro cedure for analysis is similar to what w as describ ed in section 2

�Start b y constructing gene list� except that the step to select exp erimen t is

skipp ed as w e already ha v e an exp erimen t to w ork with.

3.3 Cluster exp erimen t

Clic king �Cluster� button sho wn in �gure 23 op ens a new windo w for that par-

ticular exp erimen t.
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Figure 16: Summary of gene list

Figure 17: Find genes from their RIF s

4 Miscellaneous mo dules

4.1 Filter samples and select sample grouping for analysis

Note: This step is optional and default is to select all the a v ailable samples for

analysis.

An exp erimen t ma y ha v e a n um b er of samples whic h are organized in di�er-

en t groups (sample subgroupings).

One ma y wish to restrict analysis only to a subset of all the a v ailable samples

for an exp erimen t.

This section describ es ho w this is ac hiev ed.

Figure 26 sho ws the screen to �lter samples for exp erimen t GSE10797. W e

can c ho ose to either include or exclude all the samples that satisfy the criteria

w e are going to de�ne b y selecting appropriate option using the radio button.

All the sample subgroupings are listed in this b o x. When w e clic k on a

sample subgrouping, the link expands to sho w all the unique v alues for the

same as sho wn in �gure 27.

Let's sa y , w e w an t to include only the samples for whic h Disease is cancer

and CellT yp e is epithelial.

As sho wn in �gure 28, select include from the radio button, and c hec k cancer

b o x under Disease and epithelial b o x under CellT yp e. When y ou clic k Analyze,

only the samples for this criteria will b e used for analysis.

Next step is to select sample grouping for analysis.
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Figure 18: RIF searc h result

Figure 19: BioGrid

5 In terpreting Results

This section will describ e the results page in detail. F or illustration purp ose w e

will tak e all genes with �stem cell� k eyw ord in GO category as sho wn in �gure

30.

Chec k all the genelists on the resultan t page and pro ceed as explained in

section 'Using prede�ned gene list(s)'. Select exp erimen t �GSE2225� in p ortal

�Breast cancer� and use sample subgrouping �T reatmen t� and cluster on �genes�

to obtain the results sho wn in �gure 31.

The results page structure is as follo ws. The �rst table giv es a brief descrip-

tion of the selected exp erimen t. The second table summarizes the data retriev ed

for the analysis of submitted query gene list and pro vides links for do wnload.

Data can b e retriev ed in the form of spreadsheet and R data ob ject. The third

table giv es the analysis results whic h are explained in detail as follo ws.

5.1 In teractiv e T reeview Bro wsing

Unsup ervised clustering of the query data w as p erformed using the Ba y esian

mo del-based pro cedures [1 ] as w ell as simple hierarc hical clustering. The func-

tional annotation of the clustering structures w as p erformed using the CLEAN

framew ork [2], the in tegrativ e bro wsing of the data and functional annotations

is facilitated through the F unctional T ree View (FT ree View) whic h is a Ja v a w eb-

start based clustering bro wser [2 ]. Using FT ree View, one can iden tify clusters

of genes based on their data pro�le and correlation with sp eci�c functional cat-

egories and use suc h gene lists to query and analyzed genomics data in other

datasets.

W e w ould lik e to note that in the case where no clustering option (on the

genes as w ell as samples) is c hosen, the T ree View application w ould sho w the

heatmap with no dendrograms on either sides. This migh t mak e the heatmap
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Figure 20: BioGrid searc h result

Figure 21: Exp erimen ts tab

incomprehensible at �rst. Ho w ev er, one can clic k on an y of the genes or group

of genes and the corresp onding gene annotations will b e displa y ed in the righ t-

most windo w. The scenario is depicted in 33 where genes and samples are not

clustered.

5.2 Static heatmaps

In addition to in teractiv e treeview in terface, Cluster analysis results are also

a v ailable as static annotated heatmaps sa v ed in p df �les. The v alues represen ted

b y heatmaps corresp ond to log transformed ratios.

Figure 34illustrates static heatmap clustered on selected stem cell genes

across 6 treatmen t t yp es. These sample annotations are pro vided separately

in the link �legend for all the heatmaps� as sho wn in �gure 35.
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Figure 22: Searc h for exp erimen ts

Figure 23: Filter exp erimen t result

5.2.1 Statistical Analysis

F or the selected samples in the dataset, w e can iden tify di�eren tially expressed

signi�can t genes. V alues represen ted b y heatmaps corrensp ond to a v erage ex-

pression lev els for the same sample subgrouping. Red b o x in the left sidebar

indicates p v alue less than 0.05.

5.3 Gene List Statistics

5.3.1 Predictiv e Abilit y Pv alue (LR)

T o assess the predictiv e abilit y of the selected sample grouping (in this exmample

�treatmen t�), w e select random genes of the same length as that of query gene

list from the particular platform. The enric hmen t of the statistically signi�can t

genes in the query list w as then assessed using logistic regression [3 ].
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Figure 24: Query exp erimen t

Figure 25: Cluster exp erimen t

5.4 Kegg P ath w a ys for submitted genes

Query gene lists are incorp orated in to KEGG path w a y images. One can clic k

on a P ath w a y ID to view graphical represen tation of the path w a y . Signi�can tly

expressed genes are pain ted y ello w and other genes that w ere found in that

particular path w a y but are not signi�can tly expressed are pain ted blue.

6 Case Study: Characterizing exp erimen tally iden-

ti�ed proliferation signature

W e demonstrate the utilit y of the Genomics P ortals through a case study in-

v estigating proliferation gene expression signature in rat mammary epithelium

induced b y di�eren t fatt y acid diets [4]. This study established the increased

proliferation of mammary epithelium as a consequence of sev eral di�eren t di-

etary regimen ts in virgin female Spraque-Da wley rats. The study also iden ti�ed

a set of 85 genes whose expression lev els w ere correlated with the increased

proliferation.
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Figure 26: Select samples for analysis

Figure 27: Sample selection expanded

6.1 Gene Expression data

W e used Genomics P ortals to study the functional imp ortance of these 85 genes

in �v e di�eren t biological pro cesses examined in 4 gene expression datasets

[5 , 6 , 7, 8] whic h are a v ailable in the p ortal. Here, w e presen t step-b y-step

instructions for repro ducing the results using Miller et.al. [5] dataset whic h

comprises of 251 primary h uman breast tumors. This dataset w as re-pro cessed

and curated b efore b eing dep osited in to the bac k-end databases under the id

� GSE3494En trez� . The comparison of in terest in this case w as b et w een the

largest (top quartile) and smallest (b ottom quartile) tumor with the assumption

that large tumors are � more proliferativ e� than small tumors.

6.1.1 Select a dataset from the p ortal

Go to �Exp erimen ts� tab and t yp e 'GSE3494En trez' in the k eyw ord �eld of

'Filter exp erimen ts' option. Y ou can also �nd this exp erimen t under 'Breast

Cancer' p ortal. Press �submit�. This will fetc h the corresp onding exp erimen t

and then press �Query� button.

6.1.2 P aste a query gene list

P aste a list of En trez ids of 85 up regulated proliferation genes found at http://

eh3.uc.edu/docu men ta ti on/ up re gul at ed Die ts Gen es .t xt in the b o x (option

3) and press �submit�.

6.1.3 Select Sample Grouping

This page pro vides collectiv e information ab out the selected dataset, gene list

submitted (and the actual n um b er of prob es found on this platform) as w ell as

sample groupings asso ciated with this dataset. In this example, select �tumorSize-

quartiles� as sample grouping in step 2. W e do no w an t to �lter an y samples
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Figure 28: Filter sample example

Figure 29: Select sample group

hence w e can skip step 1. Also, select �computeLR� and press �Analyze� button.

Figure 37depicts the snapshot of this step.

6.1.4 Results

Clic k on the �statistical Analysis� link and y ou will get a heatmap as sho wn

in 39. The corresp onding legends can b e found b y clic king on the link �legend

for all the heatmaps� as sho wn in 38. One can see that indeed the genes in

the query list are up-regulated in large tumors (quart-4) and are enric hed for

di�eren tially expressed gene (LRpath p-v alue<10-9).

Similar analysis could b e p erformed on the other 3 datasets using the same

list of 85 up regulated proliferation genes. W e ha v e established the univ ersalit y

of the proliferation signature iden ti�ed in the rat dietary studies across four

v ery di�eren t biological systems using the Genomics P ortals in terface. The

en tire pro cess of querying and generating results can b e completed in less than

10 min utes. More details could b e obtained from the man uscript.

6.2 ChIP-seq data for di�eren t transcription factors

In addition to using gene expression data, w e further c haracterize our prolifer-

ation signature using ChIP-seq data for E2F1 transcription factor (TF) [9]. In

the original pap er, an extended set of genes iden ti�ed through cluster analysis

w as link ed to regulatory domain of E2F transcription factors b y examining the

o v erlap with E2F targets established in ChIP-c hip [10 ] and global expression

pro�ling [11 ] exp erimen ts, and computationally predicted E2F targets. Here,

w e used Genomics P ortals to examine the new er ChIP-seq dataset assessing

DNA binding of 15 di�eren t transcription factors, including E2F1, in mouse

em bry onic stem cells. F ollo wing steps can b e conducted to obtain the resp ec-

tiv e heatmaps.
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Figure 30: Select gene list with �stem cell� k eyw ord

6.2.1 Select a data set from the p ortal

Go to �Exp erimen ts� tab and t yp e 'GSE11431p eaks' in the k eyw ord �eld of 'Fil-

ter exp erimen ts' option. Y ou can also �nd this exp erimen t under 'T ranscription

F actors' p ortal. Press �submit�. This will fetc h the corresp onding exp erimen t

and then press �Query� button.

6.2.2 P aste a query gene list

P aste a list of En trez ids of 85 up regulated proliferation genes in the b o x (option

3) and press �submit�.

6.2.3 Select Sample Grouping

Select �T ranscriptionfactor� as sample grouping in step 2. W e do no w an t to

�lter an y samples hence w e can skip step 1 and then press �Analyze�

6.2.4 Results

Clic k on the link �Cen tered data� under static heatmap column of the result

table. Figure 41sho ws heatmap of 15 Tfs and �gure 40displa ys corresp onding

legends for eac h of the TF s.

W e can see that in addition to most of the genes ha ving a ChIP-seq p eak for

E2F1 within the regulatory region examined (-4kb to +1kb around TSS mark ed

b y 0), there w ere sev eral other transcription factors suc h as N-m yc,T cfp2l1,c-

Myc etc. that seem to ha v e un usually man y p eaks for these gene. W e can then

fo cus on eac h of the TF s separately to tak e a closer lo ok. W e will illustrate the

case using n-Myc TF.

W e can select n-Myc TF out of 15 Tfs using �select sample� option in step

1 as sho wn in �gure 42. Expand �T ranscription F actor� and select n-Myc TF

and clic k radio button �include� to select this sample. Then select �T ranscrip-

tionF actor� in step 2. select Cluster on �Genes� and �compute LR� options and

clic k �Analyze�.
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Figure 31: Results of stem cell gene list query

Then clic k on the link �Cen tered data� under static heatmap column of the

result table. Figure 43 sho ws increased binding around TSS of the promoter

region (-4kb to +1kb in this case) for some of these genes.

Here, w e used the comparison to � random� sample b y LRpath. Instead of

the p-v alues, in this situation Genomics P ortals b y default uses the maxim um

� p eak in tensit y� calculated for eac h gene across its whole regulatory region.

Suc h statistical analysis con�rmed that in addition to E2F1 (p-v alue < 10-14),

n-Myc (p-v alue < 10-7), T cfp2l1 (p-v alue < .001), c-Myc (p-v alue < .01), and

Klf4 (p-v alue < 0.01) all sho w signs of increased binding to regulatory regions

of these genes.

6.3 T ri-meth ylation of histone across 5 h uman cell lines

W e p erformed similar analysis on t w o epigenomics histone marks, H3k4me3 and

H3k27me3 across �v e h uman cell line at di�eren t � di�eren tiation� stages [12 ].

F ollo wing steps can b e conducted to obtain the resp ectiv e heatmaps.

6.3.1 Select a data set from the p ortal

Go to �Exp erimen ts� tab and t yp e 'GSE11074' in the k eyw ord �eld of 'Filter

exp erimen ts' option. Y ou can also �nd this exp erimen t under 'Epigenomics'
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Figure 32: T ree View

p ortal. Press submit. This will fetc h the corresp onding exp erimen t and then

press �Query� button.

6.3.2 P aste a query gene list

P aste a list of En trez ids of 85 up regulated proliferation genes in the b o x (option

3) and press �submit�.

6.3.3 Select Sample Grouping

In step1 (select samples for analysis), clic k on sample grouping name 'Histone'.

This will sho w 2 options namely H3k4me3 and H3K27me3. W e w an t to analyze

the 2 histones separately . Cho ose H3K4me3 �rst b y c hec king radio button

'include'. This step will �lter samples in the analysis. In this case it will include

only one t yp e of selected histone. In step2, select �cell� as sample grouping for

further analysis. Then c ho ose clustering on �Genes� and press �Analyze�. Figure

44depicts the snapshot of this step.

6.3.4 Results

Clic k on �Cen tered data� link in the static heatmap column of the summary

results table. Similar steps could b e p erformed for other histone t yp e. Figure

46 and �gure 47sho w heatmaps of the 2 histones resp ectiv ely . Figure 45sho ws

legend for 5 cell t yp es.
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Figure 33: T ree View with no clustering of genes and samples

The results indicate that there is a subset of genes is in our proliferation

signature with strong tri-meh ylation of histone 3's lysine 4 across all 5 cell lines.

On the other hand, tri-meth ylation of histone 3's lysine 27, in addition for

di�erences b et w een genes, also sho ws di�erences b et w een di�eren t cell lines.
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Figure 36: Statistical Analysis of stem cell genes
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Figure 37: Proliferation genes on Miller dataset

Figure 38: Legend for T umor Size grade
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Figure 39: Statistical signi�cance of up regulated genes

Figure 40: Legend for 15 TF s
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Figure 41: Heatmap of 15 TF s
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Figure 42: Select n-Myc TF
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Figure 43: n-Myc TF heatmap
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Figure 44: Filter H3k4me3 histone samples

Figure 45: Legend for 5 cell t yp es
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Figure 46: Histone H3k4me3 Heatmap
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Figure 47: Histone H3k27me3 Heatmap
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