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Agenda for this eSeminar

What annotations and “intensity” values are being used for RT-PCR analysis in
GeneSpring?

How do | import and analyze data from non-ABI Platforms?
Analysis of ABI 7900 HT RT-PCR dataset

* Import and normalization

 QC on samples

 Statistical Analysis to identify differential expression
Updating Annotations for RT-PCR experiment

« Build Biological Genome
» Update RT-PCR technology annotations from Biological Genome
» Biological contextualization of RT-PCR results

Comparison of RT-PCR and microarray gene expression experiments

« Translation of RT-PCR data into gene expression experiment
— Venn Diagram
— Plot List Associated Values view
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RT-PCR Technology

Definition of Technology: A package of information that defines a template
of probes, and their associated annotations, AND the file format of the data to

be imported

GeneSpring GX 10 supports SDS RQ 2.1, 2.2, and 2.3 and RQ Manager 1.2

“Detector” values are used as Identifier

 |f values are gene symbol-ABI identifier, GeneSpring creates Gene Symbol column

in technology

 If values are synonym(gene symbol)-ABI identifier, i.e. ATIR(AGTRI)-

Hs00241341 m1, GeneSpring creates Synonym and Gene Symbol columns in

technology

| CytokineValidation.sdm-Amplification Data.txt

A B C D E F H
1 |RQ Manackr 1.2 RQ Study Results
2 |StudyMam Cytokine®alidation_setl 24jul2005. sdm
3 |Operatar
4
5 [WWell Platelll | Sample / Detector | Task (Ct delta Rn  delta Ct CtAvg  Ct 5D
B 1138520021 sensitivg_c Acth-Rn00BE7869_m1  \ Endogenoy 15.03677 | 4572966 | 15.03677
i 5 35520021 sensitige_c Cdknla-Rn00S89996_m1) Target  24.50579 4.189357 | 24 50579
g 14 35520021 sensitide_¢ Cxcll-Rn00578225 m1 | Target | 2722445 2715754 | 27.22445
& 159 35520021 sensitivg_t Caspd-Rn00573260_m1 J Target | 15.51014 5041115 | 18.51014
10 16 35520021 sensitive\¢ Cxcrd-Rn01453207_m1/ Target | 25.05786 4.554239 | 25.05786
i 29 35520021 sensitive_NB-Rn22293011_m1 Target 3064603 1.703982 30.64603
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RT-PCR Technology- Data File Format

| CytokineValidation.sdm-Amplification Data.txt

A B c D E F ] H J K L hd I
1 R Manackr 1.2 RO Study Results
2 |StudyMam Cytokine®alidation_setl 24jul2005. sdm
3 |Operatar
4
5 [WWell PlatelD / | Sample \ Detector | Task (Ct delta Rn  delta Ct / Ct Awg ct =D |Awg Delta tdelta Ct S[Endo Gt A Endo
B 1] 355200021 | sensitive_§ Acth-RnD0BE7EES_m1 ) Endogendy 15.03677 4.572066 | 15.03677 | | 1503677
i 5 35520021 sensitive_§Cdknla-Rn00589996_ 2450579 4189357 | 24 50579 | 9469026 | 15.03877
g 14| 35520021 sensitive_gCuxcl1-Rn00578225_m 2722445 2715754 | 27.22445 | 1218769 | 15.03677 |
& 159 35520021 sensitive_ Casp3-Rn0057 3260 _| | 18.51014) 6.041115 | 18.51014 | 3.473373 | 15.03677 |
10 16 35520081 sensitiveJf Cxord-Rn01483207_m | 2505786 4.584239 | 25.05786 | 10.02109 | 15.03677
i 29| 35520041 sensitive/clIB-Rn92299011_m1 3064603 1.703982 1560927 15.03677

“Ct Avg” values

“Sample” values “Task” values used to .
. : L used as raw signal
indicate samples in indicate probe type

GeneSpring

Raw signal: Ct Avg value for each probe

Normalized: Averaged Ct Avg of all endogenous controls —
target Ct Avg value; baseline transformed (if applied)
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RT-PCR Technology Annotation

| CytokineValidation.sdm-Amplification Data.txt

A B c D E F ] H J K L hd I
1 |RQ Manackr 1.2 RQ Study Results
2 |StudyMam Cytokine®alidation_setl 24jul2005. sdm
3 |Operatar
4
5 [WWell Platelll | Sample / Detector | Task (Ct delta Rn  delta Ct CtAvg  Ct 5D |Awg Delta tdelta Ct S[Endo Gt A Endo
B 1138520021 sensitivg_c Acth-Rn00BE7869_m1  \ Endogenoy 15.03677 | 4572966 | 15.03677 | | 15.03677
i 5 35520021 sensitige_c Cdknla-Rn00S89996_m1) Target  24.50579 4.189357 | 24 50579 | 9469026 | 15.03877
g 14 35520021 sensitide_¢ Cxcll-Rn00578225 m1 | Target | 2722445 2715754 | 27.22445 | 1218769 | 15.03677 |
& 159 35520021 sensitivg_t Caspd-Rn00573260_m1 J Target | 15.51014 5041115 | 18.51014 | 3.473373 | 15.03677 |
10 16 35520021 sensitive\¢ Cxcrd-Rn01453207_m1/ Target | 25.05786 4.554239 | 25.05786 | 10.02109 | 15.03677
i 29| 35520021 sensitive_N|B-Rn92299011_m1 Target 3064603 1.703982 30.64603 1560927 15.03677

Problem: SDS and RQ Manager output files do not contain
probe annotations

Solution: GeneSpring automatically parses “Detector” column
and creates a column of Gene Symbol (and Synonym if
present), which can be used to bring in more annotations from
NCBI
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Bring in more annotations for your RT-PCR
experiment

Entities | Attributes|

Detector AssaylD GenesSymhbaol .
ACD-FEnQ0es7EEs _ml EnooserEes_ml Acth ”~ Fr O m th e m en u .
Cdknla-REnO055835%96 _ml |RpooS 895998 _ml Cdknla .

Brmpl-RhooS85674 51 Rhoos 85674 51 Bmpl p d
llG-Fns9399011_ml Fns9a99011_ml i A n n Otatl O n > U ate
Ptgs2-Rn01482828_m1l Ehol483828_ml Ptgs2 3 h I
Cxcrd-Rno1482207_ml FEnol482207_ml Cxerd TeC n O Ogy
Cxcll-FnO0os78225 ml ERoos7FE225 ml el v . .
Find: I:| @ Find Mext @ Find Previous || Match Case A n n Otatl O n > fro m fl I e

or Biological Genome

Entities | Attributes |

Detector AssaylD | GeneSym... (/description| Entrez Ge...| GenelD |chromoso..|GO_ID_Co.. GO_ID_Fu...| GO_ID_Pr... | assembly | Cateqq
ACth-EnQ... [RnO06e7. . | Acth actin, beta | 81822 81822 12|G0:0042. . |GO0013.. |GO:0007.. |Reference.. |Process)a
Cdknla-R.. . |RnQ0s59, . | Sdknla cyelin-de... | 114851 1145851 20(C00005 Q00032 Q00055 |Reference... |Process)
Empl-REn... |Rn00%E5... | Bmpl bone maor... | 83470 332470 15 CO0005 . |CQO000E | |Reference. . |Process;
NE-Rn299.. |Rn99ag9a | 16 interleukin & 24498 24498 o0 0009, (COo0005%, . |C000%1... |Reference... |Process)—
Ptgs2-Rn... |[Rn01483... | Pras2 prostagla... | 29527 29527 12)C000043 | |SC00d4e Q00055 |Reference... |Process)
C¥rrd-En  IRn01483 Cird rhemnkin BOG2E RORIE 1200 0031 oo nn3 SO O0ED Eeferenre  |Proress: ™
< | >
Find: |@Figd Mext () Find Previous [ ] Match Case

[ Zonfigure Columns ]

[ 04 H Cancel ]
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What is a Biological Genome in GeneSpring GX

107

F' Entity Inspector

D | Empl-RN00S35674 s1

Technology | ABLRTPCR.RGL.2-REPCR_Lungs

Annotatian | Data ||M|

Annotation Value

Detector Bmpl-EnQos85674 <1 ~
AssadD RnooS85674 51 il
assembly Reference assembly (hased on ROSC w3 .4). .
Category ProcessfffFunction

chromosome 15

dhxrefs RCD:&620739|Ensembl ENSRMOCO00000]. .
description hone morphogenetic protein 1
end_position_on_the_genomic_accession 2033042/ /50022863 227848300/ 14,
entityType Target

Entrez Gene 83470

Evidence 1551 FIEA
Full_name_from_nomenclature_autharity hone morphogenetic protein 1

ZenelD g53470

Genesymbol Bmpl

genarmic_nucleotide_accession wersion A 000083 17 /MW _ 047454 27 MC_00
genamic_nucleotide_gi 10964as L3/ 62662024 /1109502978, | —
GO _dwadis_ GO000650E, GO:0005508

GO_ID_Component

SO_ID_Function CO0Qos509

CO_ID_Process CO:0006508

GO_term calcium ion bindingj/j jproteokysis

LocusTag

map_locatian 15pll

Modification_date 20080203

Momenclature_status ] b

Close

Biological Genome: a
technology containing
annotations for a particular
organism

Annotations are obtained from
NCBI

Update annotations of other
technologies using information
from Biological Genome
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Biological Genome

o Lipdate Annotations of Technology [Step 1 of 3)

 Create Biological Genome

.. Input Parameters
Description

Zhoose organisms For which to create biological genomes, Also set the Folder contai
files or to which the files have to be downloaded from the MCEI ftp site,

Fiolegicel Sencme Choose technology | =)0z sl s el sid slwl = NNyl
Choose Organisms  REUIIIUETT]

IUpdate annotations of existing technology:

: Choose source
I:l Homasapiens € | Genespring will not be usable during the download of files and creatior
[ Musmusculus \t/ {#) Update From Biological Genome
|:| Rattusnorvegicus The process involves downloading ower 300ME of data From the MECBT .
[] Caniis Familiaris and this can take hours depending on the connectivicy () Update from file
I:l allus gallus (Downloaded Files will remain in the chosen direckory For future use).
I:l Danio rE_rID A an albernate you can download the files ko a local folder and creatd)
[] Drosophila melan
D Saccharomyces o Do you wank o continue with the online update?
[ Micracoceus fulsy
1

[ anis lupus =

Genomic Daka

{7 Use Fram local Folder ) . i

_ From the menu: Annotation > Update
(%) Download From MCEI Fip sitel . i
— Technology Annotation > from file or -
From the menu: Annotation > Create =~ — Biological Genome

Biological Genome

Step 1. Download or select necessary files from NCBI

* Download from NCBI ftp site option will automatically download necessary files and automatically create Biological Genome
* Use from local folder option allows user to create biological genome from files that already exist on local computer
Step 2: Update technology using annotations from Biological Genome of the organism
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Updating Technology Annotation from Biological
Genome

Choose Annotation Columns

Chonose technolagy column ko makch |GeneS‘fmboI w |
Choose genome/file colurmn ko match |Symbo| v |
Choose Update Method | Owerwrite W
Append -
# | Column M...| Data Type _ . . .
0 |EenslD string i JFill missing values A t t I d
1 |assembly skring Cakegarical Maone n n O a IO n CO u m n S I n WI n OW
2 |Category string Cakegarical MNone I I B I I g 1 I
3 [chromosome  |string Cakegarical Chromosarme Mumber are CO u m n S I n I O O ICa
4 |dbxrefs skring Cakegarical Maone G e n O m e avai I ab I e to b e ad d e d
S [description skring Cakegarical Maone
& |end_pasition. .. |string Cakegarical Chromosanme End Index to C u r re nt te C h n O I O gy to b e
7 [Entrez Gene  |string Cakegarical Entrez Gene Id 1
3 [Evidence skring Cakegarical Maone u p d ate d
9 [Full_name_Fr...|string Cakegarical Maone
10 jgenaormic_nuc, .. [string Cakegarical MNone
11 |genomic_nuc, .. [string Cakegarical MNone
12 G0 _ID string Cakegarical Gene Onkalogy accession
13 G0 _IDiCom... |string Cakegarical Cellular Component
14 G2 _IDiFunc. .. |string Cakegarical Malecular Function
15 G0 _IDiProcess |string Cakegoarical Biological Process hat
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Updating Technology Annotation from Biological
Genome

K Entity Inspector

Lz | Rl el Annotation value
Technalagy | ABLRTPCR.RO1.2-REPCR_Lungs Detector Brmpl-EnoOsE5674 51 i
S AssadD RnooS85674 51
Annotation | Data || Plat | assembly Reference assembly fhased on RCSC w3.4)...
T L value Category ProcessfffFunction
chromosome 15
Detector Brmp1-Rn00585674.51 dbrefs RGD:620729|Ensermbl:ENSRNOGO00000L. .
AssayiD RnO0585674. 51 description hone morphogenetic protein 1
Cenesymbol Bmpl end_pasition_on_the_genomic_accession 20230427 /50922863 /227848207 /4...
entityType Target
Entrez Gene 83470
Evidence 1551 FIEA
Full_name_from_nomenclature_autharity hone morphogenetic protein 1
ZenelD g53470
Genesymbol Bmpl
genomic_nucleatide_accession version AC_D000B3. 17/ /NW_047454.2,f/NC_00_,
1 genamic_nucleotide_gi 10964as L3/ 62662024 /1109502978, | —
GO _dwadis_ GO000650E, GO:0005508
I SO_1ID_Component
SO_ID_Function CO0Qos509
GO_ID_Process COQ00e508
GO_term calcium ion bindingj/j jproteokysis
LocusTag
map_locatian 15pll
Modification_date 20080203
BEfore Update Momenclature_status ] b

o Entity Inspector

D | Empl-RN00S35674 s1

Technology | ABLRTPCR.RGL.2-REPCR_Lungs

Annotation | Data ||M|

Configure Columns
-Help -Close

After Update
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Import Data From Other RT-PCR Platforms

A B | ¢ | b | E

1 |Sarnple  IDetector Task Ct Awvg

2 |Control  ADCYAP1R1-HsOO0153865 m1  Target 25 B1352
d |Control  ADME-HsOOZ200681 m1 Target A0
4 |Control  ADORAT-HsO0181231_m1 Target 26,8935
4 |Control  ADORAZLA-HsDOMB31Z23 mi Target 29, 33256
b |Control  ADORAZB-Hs00386497 mi Target 40.41094
/ |Control  ADORAI-HsO0181232 m1 Target 30.95388
8 |Control  ADRATA-HsDOMB3124 mi Target 2547502
8 |Control  ADRATB-H=00171263 mi Target 28 9579
10 [Contral — ADREA1D-HsO0169865 m Target a0 264597
11 [Contral  ADRAZA-HsOD265051 51 Target 29 97208
12 Irantrnl 185 Frdnmanm 9 /1R7H2

Data needs to be in above format

« Column headers need to be exactly “Sample”, “Detector”, “Task”, and “Ct Avg”
* Order of column headers does not matter

* Values in “Sample”, “Detector”, and “Ct Avg” can be anything, but “Task” needs to
be either “Target” or “Endogenous”

 |f Detector value format is gene symbol-identifier or synonym(gene symbol)-
identifier, GeneSpring creates Synonym and Gene Symbol columns in technology
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Experimental Design of Gene Expression Dataset

Background: Acute lung injury (ALI)
IS a condition that requires
mechanical ventilation with
subsequent risk for ventilator-
associated lung injury (VALI)

Aim: To elucidate the underlying
mechanisms of ventilator-associated
lung injury (VALI)

Experimental Design: Affymetrix
GeneChip Rat230_2 microarrays

Control

High-tidal
Volume
Ventilation

e

VALI- L
Resistant

Rats % % ‘5 ‘5
VALI-
Sensitive % ‘5
Rats
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