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Selecao dos clones de interesse

1. Criagdo de c/usters do mesmo gene

Gene conhecido

2. Escolha do clone que melhor represente o gene

Cuidado com sitios de Poliadenilagaoll




Microarrays:
Imobilizagao dos cONAs em lamina de vidro

‘ ceococcecceecee Laminas cobertas
- com aminosilano

> CoeooCCcCceCeCee
- I

Deposi¢cdo do DNA

Wm Fixacdo covalente do DNA
com UV crosslink

3 I




Cinética de hibridizagcao

Misturas de cDNAs
marcados CY3 e CY5

Captura das
Imagens




Medida dos dados

Localizagdo dos spots

T

Quantificacdo das intensidades
e/ou medidas de qualidade para
cada spot

T

Geracado da tabela de dados










Reference

A localizacdo correta
dos spots leva a
resultados mais

precisos e
reprodutiveis!!

Low noise

Excess variance

Propaortion of rnisident:iﬁad pixels

Jain, et al. Genome Research, 12: 325-332, 2002




Softwares comerciais geralmente se baseiam na
determinagdo dos ROIs (Regions Of Interest).

Sdo mais trabalhosos e exigem interferéncia do usudrio
(principalmente corregdo de spots mal localizados)

Segmentagao

A segmentagdo se baseia em 3 etapas diferentes:
localizagdo dos blocos (subarrays), localizagdo dos
spots e detecgdo da drea ocupada por sinal.

E um processo automatizado e exige menor
interferéncia do operador

Processo 100% reprodutivel
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Uma vez delimitado o spot devemos selecionar os pixels que serdo
utilizados para medir os valores de intensidade deste spot

Padedoséupd ssavetadde s nmxess
pixels cpardasedio d&hagrama
(distribuicoes de intensidade)

Exemplo:
15% > intensidade do foreground

O mesmo acontece para'a
medida do background




,Spq’r bom,‘

o Pixels do background
o Pixels do foreground




Expressao diferencial

A razdo € a medida mais utilizada para medir a expressdo diferencial
Isso pode ser feito de duas maneiras conceitualmente distintas

1. CHII - CHIB
CHZ2TI - CH2B

Medida baseada em spots

2. CHIIPi- CHIB
CH2IPi - CH2B

Medida baseada em pixels







Objetivo Geral:

Como objetivo principal, pretendemos
comparar os dados obtidos com
alguns softwares comerciais
disponiveis com o software

desenvolvido pelo
BIOINFO-USP




v Comparar a capacidade de definigdo de
dreas
v Comparar valores de intensidades de sinal.e

ruido

v Testar diferentes softwares para
quantificagdo de dados de array

v Validagdo estatistica dos dados de array







Construir experimentos controlados, onde serdo

utilizadas quantidades especificas e conhecidas de
cDNAs

Construir mRNAs sintéticos p/ a hibridizagao das
laminas

Quantificar as imagens obtidas com diferentes
softwares (scanalyze, quantarray, spot e BIOINFO)
Comparar os dados




ScanAlyze 2.44 - Stanford University

QuantArray® 3.0 - Packard BioScience

v Spot 2.0 - UCSF Cancer Center

v' BIOINFO - USP




ScanAlyze

Background Radius
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D Background Pixel

. Adjacent Spot
Pixel

Totalmente baseado em ROIs.
Amostragens de pixels simples




v Intensidades (CHII e CH2I) calculada pela média
dos pixels

v Background pela mediana dos pixel/s (CH1B e CH2B)

ou média (CH1AB e CH2AB)
v Exporta algumas medidas de relagdo entre os dois
canais (RAT2, MRAT, REGR e LFRAT)




§ Quantarray - quguixkd_genepix.pro

Filz Edit

§ Composite - 50%

Experiment List
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Quantitation

3 métodos diferentes
de quantificagdo

Gene Databaze:

—_—

/ Pixels da area de sinal

Pixels da drea de background




Histogram Based Quantitation

Fercentile
Signal: |
Background: | | D efault |

Lluantification Output

(" Total Intensities (" Maode Intenszity

(¢ Mean Intensity (" Median Intensity

Ndo exporta henhuma medida de relagdo
entre os canais




Exemplo
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Spot Control Panel
Spat Operatian:
Flace grids de novo

Clutput file prefis | bl

Ipuit file: [For Hirt S

D Novo + Hint i

Dapi Image: S ee| [Beeaals
Test Image: : ! !

R eference | man s

| p honiz
Array zlop:

R

gpacing hint:  zpacing hint;
L:| ur adjusteZ, o upnonz E = 22k

vt Yo o= . Mas nem sempre funciona...
Skip Hard Ophimization [ En.r’avo' Cor'r'egao manua”!!

Multi-Tweak [

- L Os pixels sdo escolhidos com

Skip median bk hlke
Fore Pt Back Pct: Spot scale: Enh. Badiuz el et s iz M

Ii Ii Ii IEI_ MNao 5 l:ll:lt Enhance I_ base no h iSTOg r'ama.

Jain, et al. Genome Research, 12: 325-332, 2002




v Intensidades calculadas pela média dos pixels,

tanto para o foreground como o background

v Exporta algumas medidas de relagdo entre os dois
canais (RawRat, SpotCorr, Slope, MeanRat,
MedianRatio)




BIOINFO - USP

Figure Ho. 1: homefddantas/script/imatiab/spots/fZuid/
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Test name

Best fore

Best back

Standard dev

Mean

Median

GHEO37segcy3regmaxccd_maFGuniqueB6nil

0.12908

-0.036718

-0.021903

GHEO37segcy3regmaxccd_maFGsepBGsep_stdMEDIMEDD

96% - 100%

0% - 4%

0.2569

-0.059517

-0.071654

GHEO37segcy3regmaxccd_maFGsepBGsep_stdMEDIAVGb

0% - 100%

0% - 4%

0.23874

-0.040205

-0.046444

GHEO37segcy3regmaxccd_maFGsepBGsep_stdAVGiIAVGD

4% - 100%

0% - 4%

0.23674

-0.030546

-0.041341

GHEO37segcy3regmaxccd_maFGsepBGsep_stdAVGIMEDD

4% - 100%

0% - 4%

0.23897

-0.029686

-0.044206

GHEO37segcy3regmaxccd_maFGsepBGsep_stdMEDINILb

0% - 100%

0.17139

-0.032841

-0.011528

GHEO37segcy3regmaxccd_maFGsepBGsep_stdAVGINILb

0% - 100%

0.1683

-0.024416

-0.0073276

GHEO37segcy3regmaxccd_maFGrectB6rect_stdMEDIMEDD

96% - 100%

0% - 4%

0.25481

-0.077784

-0.084916

GHEO37segcy3regmaxccd_maFGrectBGrect_stdMEDIAVGDb

64% - 100%

0% - 4%

0.19797

-0.063463

-0.061996

GHEO37segcy3regmaxccd_maFGrectBGrect_stdAVGIAVGD

4% - 100%

0% - 100%

0.1989

-0.13202

-0.13922

GHEO37segcy3regmaxccd_maFGrectB6rect_stdAVGIMEDD

4% - 100%

0% - 4%

0.20197

-0.1319

-0.14125

GHEO37segcy3regmaxccd_maFGrectBGrect_stdMEDINILb

56% - 100%

0.12926

-0.030716

-0.013201

GHEO37segcy3regmaxccd_maFGrectB6rect_stdAVGINILb

0% - 100%

0.12908

-0.036718

-0.021903

GHEO37segcy3regmaxccd_maFGsepcityBGsepcity_stdMEDIMEDDb

96% - 100%

0% - 4%

0.31868

-0:060722

-0.10413

GHEO37segcy3regmaxccd_maFGsepcityBGsepcity_stdMEDIAVGD

52% - 100%

0% - 4%

0.28825

-0.063455

-0.10329

GHEO37segcy3regmaxccd_maFGsepcityBGsepcity_stdAVGiAVGb

4% - 100%

0% - 4%

0.25148

-0.030552

-0.051833

GHEO37segcy3regmaxccd_maFGsepcityBGsepcity_stdAVGIMEDDb

64% - 100%

0% - 4%

0.28807

-0.065107

-0.10118

GHEO037segcy3regmaxccd_maFGsepcityBGsepcity_stdMEDINILb

36% - 100%

0.18429

-0.044763

-0.026774

GHEO37segcy3regmaxccd_maFGsepcityBGsepcity_stdAVGINILb

0% - 100%

0.1683

-0.024416

-0.0073276

GHEO37segcy3regmaxccd_maFGnilBGnil_stdMEDq

0% - 100%

0.17139

-0.032839

-0.011528

GHEO37segcy3regmaxccd_maF6GnilBGnil_stdAVGq

0% - 100%

0.16681

-0.020913

0.0042654

GHEO37segcy3regmaxccd_maFGnilcityBGnil_stdMEDq

36% - 100%

0.18499

-0.043333

-0.025813

GHEO37segcy3regmaxccd_maFGnilcityBGnil_stdAVGq

0% - 100%

0.16727

-0.017649

9.5473e-05




v lysA-303pb,472% deCeG
v trpC - 338pb, 45,3% de Ce G
Q gene - 637pb,52,3% deCe 6

ST0280 (ORESTES) - 659pb, 34,6% de.C e &
IL6 - 948pb, 37.7% de C e 6
IRF1 - 2069pb, 52,5% de C e G




Amplificagdo desses 6
cDNAs por PCR
Normalizagdo de suas
respectivas concen-
tracoes (concentracdo

utilizada = 2,5 x 1013
moléculas/ml)

5 diluigdes para cada
cDNA

Fixagdo em posigoes
especificas




Cada cDNA serd imobilizado nas diluicées de
1/1, 1/2,1/4,1/8,1/16




A sequir serd mostrado um esquema de
como os cDNA's serdo fixados nas
laminas.




. STO2G0 STOZED|STOZ80 STO280) STOZE0 STOZED . STO280 STO280 IRF1 IRF1

STO280 sTo2gQ |STOZE80 STOZE0||IRF1 IRBF1||IERF1 IRFj_‘ Lysa Lysdk Trpl TrpC 0 gene 0 gene||STOZE0

IRF1 IRFl IrF1 IRF1 |IRF1 IRF1|| IL& ILG‘ IRFl IRFl IL6 IL6 Lysk Lysa TrpC TrpC

ILs IL6 | ILe I1L6 |IL& IL&| |1L§ ILA 0 gene 0 gene| STOZE0 sTOZB0 IRF1 IRF1 ILE ILG

Legenda

Legenda
B Diluicdo 1 Lys&a Lysa| Lysa LYSE‘ Lysd Lysad Lysad Lysa

B Diluigdo 1
™ Diluigdo 2 ™ Diluigdo 2

3 Diluicdo 3 Lysa Lysal|Trpc Trepc ‘ ‘Trpc Trpc‘ Trpc Trpc 1 Diluicdo 3 IRFL IRFl 1IL& IL6 Lysa Lysa Trpc Trpc
B Diluigdo 4

Lysa L¥sSA TrpC TrpC 0 gene O gene STO280 STOZE0

B Diluigdo 4

B Diluicdo 5 TrpC TrpC |Trpd TrpC‘ 0 gene 0 gene|d gene 0 gene B Diluicdo 5 0 gens 0 gene||STOZ80 gTozan IRF1 IRF1 ILG IL&

. 0 gene 0 gene [ gene O gene|] gene 0 gene . . Lys& Lysa Trpc Trpt U gene q gene .

. STO230 gene . . STOZA0 .

STOZ80( STOZ80 gene | STOZE0 sTO280| STOZ80 STO2E0

IRF1 || sTO280 IEF1 IEF1 |sTO220 IRF1

ILG | STOZ80 IL6 ||STOZBO0

Legenda Legenda
Lysa ST0ZE0

B Diluigdo 1 B Diluigdo 1

™ Diluigdo 2 ™ Diluigdo 2
— TrpC || STOZE0 o
[ Diluigdo 3 [ Diluigdo 3

B Diluigdo 4 B Diluigdo 4

STOZE0
B Diluicdo 5 ST0Z80 B Diluicdo 5

. ST0230 . STO280

Lysa STOZ80

TrpC || STO220







Construcao de mRNA sintético

1. Reagdo de PCR com primers especiais

/ \

Primer com
sitio promotor
p/ SP6

2. Fragmento de cDNA amplificado com sitio promotor na
extremidade 3’ e cauda poli T na outra extremidade

| —

3. Obtencdo do mRNA a partir de transcricdo /n vitro

2

>

i

AAAAAAAAAAAA  MRNA




Sintese de cDNA para hibridizacao

Transcrigdo reversa

<

cDNA

CLOINAS marcaao

\oligo DT

Hibridizacao







Resu/ fados: Preliminares
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Obs: Quantidade da sonda em excesso comparada com o
material fixado




Resultados Preliminares

Laser - Genepix
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Resultados Preliminares

Temos um total de 11 laminas hibridizadas

\

v’ 2 digitalizadas no CCD (10%° e 10"
mol. de mRNA) L Cy3 XCy5

v' 3 digitalizadas em laser (107, 10° e 1 1
10! mol. de mRNA)

_

v 1:3(cy3/cyb) X 1:3(cybicy3) Digitalizadas em laser
v’ 1:6(cy3/cyb) X 1:6(cybicy3) 10° mol. de mRNA

porgdo de 1:1 e 1:5, com "swap” 10° mol. de mRNA

v" Fragmentos compardveis na pro- } Digitalizadas em laser




Channel 2

Channel 2

GHE037 2 CCD Scanalyze med corrected

There are 1935 where intensity minus background is
positive for both channels

There are 587 where ratio is between
. -0.91 and 1.1 showed in blue

6 8 10
Channel 1

GHE037 2 CCD Spot corrected

There are 2048 where intensity minus background is
positive for both channels

There are 606 where ratio is between
-0.91 and 1.1 showed in blue

6 8 10
Channel 1

Channel 2

Channel 2

GHE037 2 CCD Quantarrayhist corrected

There are 2016 where intensity minus background is
positive for both channels

There are 668 where ratio is between

-0.91 and 1.1 showed in blue

6 8 10
Channel 1

GHEO037 2 CCD IMEarray med corrected

There are 2024 where intensity minus background is
positive for both channels

There are 563 where ratio is between

-0.91 and 1.1 showed in blue

6 8 10
Channel 1




Ratio ch1/ch2 (log)

Ratio chi/ch2 (log)

o]

GHEOQ37 2 CCD Scanalyze med. Ratio chi/ch2 (log)

Maximum ratio: 152.9458
Minimum ratio: 0.24446
Mean: 0.19349

STD: 0.46007

Spot 201

Spot 1775

| | |
1000 1200 1400

Spots

200 400 800

GHEO037 2 CCD Spot. Ratio chi/ch2 (log)

|
1600

|
1800

|
2000

Maximum ratio: 5.9322
I Minimum ratio: 0.28273
Mean: 0.10106

STD: 0.24321

|
800 1000 1200 1400

Spots

1600

1800

I
2000

Ratio ch1/ch2 (log)

Ratio ch1/ch2 (log)

GHE037 2 CCD Quantarrayhist. Ratio ch1/ch2 (log)

Maximum ratio: 6.1145
E Minimum ratio: 0.42634
Mean: 0.075795

STD: 0.21662

Spot 998

Spot 1250

I
1000 1200 1400 1600 1800

Spots

400 600 800

GHEO037 2 CCD IMEarray med. Ratio ch1/ch2 (log)

2000

Maximum ratio: 8.9159
Minimum ratio: 0.45679
[ Mean:0.11421
STD: 0.24817

_Bpot 2038

I
800 1000 1200 1400 1600

Spots

1800

2000




Channel 2

Channel 2

GHE038 Genepix Scanalyze med cotrected

There are 2048 where intensity minus background is
positive for both channels

There are 829 where ratio is between

-0.91 and 1.1 showed in blue

L
6 8 10
Channel 1

GHEO038 Genepix 1st Spot corrected

There are 2048 where intensity minus background is
positive for both channels

There are 839 where ratio is between
-0.91 and 1.1 showed in blue

6 8 10
Channel 1

Channel 2

Channel 2

GHEO038 Genepix 1st Quantarrayhist corrected

There are 2048 where intensity minus background is
positive for both channels

There are 783 where ratio is between

-0.91 and 1.1 showed in blue

6 8 10
Channel 1

GHEO038 Genepix IMEarray med corrected

There are 2048 where intensity minus background is
positive for both channels

There are 908 where ratio is between
-0.91 and 1.1 showed in blue

6 8 10
Channel 1




Ratio ch1/ch2 (log)

Ratio ch1/ch2 (log)

GHE038 Genepix Scanalyze med. Ratio ch1/ch2 (log)
T

S

n

Maximum ratio: 1.8365
Minimum ratio: 0.65119
L Mean: 0.047399

STD: 0.16641

ﬁpot 1787

Spot 384

400 600 800

| | | | | |
1000 1200 1400 1600 1800 2000

Spots

GHEQ38 Genepix 1st Spot. Ratio ch1/ch2 (log)

Maximum ratio: 1.8513
Minimum ratio: 0.65223
L Mean: 0.047472

STD: 0.16671

S

[

ﬁpot 1787

Spot 384

|
800 1000
Spots

| | | | |
1200 1400 1600 1800 2000

Ratio ch1/ch2 (log)

Ratio ch1/ch2 (log)

B~

n

GHEO038 Genepix 1st Quantarrayhist. Ratio ch1/ch2 (log)

L Mean: 0.05961

Maximum ratio: 1.7155
Minimum ratio: 0.6429

STD: 0.18016

,| Va& ot 2000

Spot 384

S

[

|
1000 1200 1400 1600 1800 2000

Spots

400 600 800

GHEO038 Genepix IMEarray med. Ratio ch1/ch2 (log)

Maximum ratio: 1.8811
Minimum ratio: 0.61044
Mean: 0.034626

STD: 0.16506

@pot 1787

Spot 72

1600

1400

1200

|
800 1000
Spots

1800 2000




GHE037 2 CCD Quantarrayhist. Ratio ch1/ch2 (log) GHE038 Genepix 1st Quantarrayhist. Ratio ch1/ch2 (log)
T T T T T T T T T T T T
10 bl
Maxirmum ratio: 6.1145 Maximum ratio: 1.7155
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Parametros que influenciam o sinal

Tamanho do fragmento imobilizado: 700bp?

- Comparison of intensity between lenghts of fragments —~GHE037 2 adap & Comparison of intensity between dilutions ~GHE037 2 adap
10 T T T T T T T T T 10 T T T T T T I
— Dilution 1 — If1
Dilution 2 |] 11 4
—— Dilution 3 || —— ST0280 ||
—— Dilution 4 || — Glgene
—— Dilution 5 — TrpC
1 LysA
o o
e 3
© ©
b >
2 z
= B
c 10 - =
£
= =
o o
[F} [F)
= =
10° 1 I I 1 I I 1 I I 10° 1 1 1 | | | I
200 400 500 800 1000 1200 1400 1600 1800 2000 2200 1 1.5 2 25 3 35 4 45 5
Lenght of the fragments imobilized Dilutions

Hibridizagdo com excesso de " Target”




O que nos fizemos:

Tamanho do frag. imob.

O que eles fizeram:

Tamanho do frag. imob.

Préxima etapa:
Tamanho do frag. imob.

Target
700bp

Stillman et al, Analytical Biochemistry 259:149-157(2001)




Os desenhos dessas laminas hos permitem
avaliar muitas outras caracteristicas
dos experimentos de arrays

Exemplo:

Simular perfis de expressdo entre esses'6
cDNAs, visando observar a capacidade
De detecgdo de genes muito ou pouco
expressos
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