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The NanoChip electronic
microarray goes diagnostic.
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Flexibility at low density in CombiMatrix's

4 x 2K CustomArrays.
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cDNA Short oligo Long oligo
System Closed = Out-dated probe
Probe cDNA (2200 bp) Oligo (20~30mer) Oligo (60~70mer)

Probe source

PCR products

Synthesis

CGH

Sensitivity Highest Same as left or less
Specificity Low High?
Chip making Spotting or inkjet In situ, spotting or inkjet
Reliability Less More?
Detect §p|icing Not OK?
variant
Expression profile,
Application Expression Profile, Genotyping, SNP,

Resequencing, CGH, ChIP
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In situ fabrication
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Affymetrix : photolithography
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Nimblegen : photolithography using MAS tech
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Agilent : SurePrint tech
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cDNA microarray H& &

B 354 well plate

PCR product spotting

Slide Coating

Slide post-processing
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Glass slide type : Amine coated slide

DNA

NXY/

DNA DNA
+ o+ o+ 3 TF TF 3 ‘ - F

NH; NH, NH, NH, NH, NH, NH, NH NH,
—_— .
Electro- Covalent
static coupling [

Super Amine coupling '3’,!‘M“‘

Substrate
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Glass slide type : Aldehyde coated slide

DNA
DNA DNA
NH,
0 N-H N
Q.u | & I
H-C H-C-OH H.O H-C
Covalent Schiff
| | coupling | | baseby |
dehydration

Super Aldehyde
Substrate
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Southern Hybridization (Southern Blot):

Detection of specific sequences among DNA fragments separated by gel

electrophoresis. J. Mol. Biol. (1975)

ST A iy 7Y
Label with LB 8
radioisotope

Hybridization

—_—) - _d AR > | |

transfer Autoradiography

DNA &)= Nitrocellulose X-ray film
_‘| 3_
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Reverse Hybridization Assay Similar to DNA Chip

Mixture of different mRNA
(total cellular RNA from sample A)

v

Label with
radioisotope

CtE2 Z =2 DNAor genes Hybridization
(I W @
o ® O
o ]
® Autoradiography e o0
® ® 06 °
XX °®°
Nitrocellulose Nitrocellulose X-ray film
Membrane (Autoradiogram)
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High-Throughput Screening using DNA Chip

DNA microarray making

Microscope glass slides
coated with polylysine

+
6116 Yeast ORFs
amplified by PCR
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Spotting (deposit)
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Results delivery

Scanning (lecture)
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High-Throughput Screening using DNA Chip

DNA microarray making Hybridisation Results delivery

Microscope glass slides Strain 1 Strain 2 Scanning (lecture)
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Microarray : Competitive Hybridization (1)

Reference RNA Test RNA
- Green (Cy3) -Red (Cy5)

No Change
Test = Ref

§9S5SNS
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Microarray : Competitive Hybridization (ll)

Reference RNA Test RNA
- Green -Red \

S9SN

Up regulation
Test > Ref
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Microarray : Competitive Hybridization (llI)

Reference RNA Test RNA

- Green -Red \
S9SN 3

Down regulation
Test < Ref
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Microarray Process | ——\

‘ Planning
Q

Sample Acquisition * Sample Amplification/

& Extraction Labeling
Consider : RNA Source E.g In-vitro Transciption
Extraction Method Direct Labeling

l v

. Hybridiazation, Detection
Data Mining & Scanning
Using Functional Classification

Pathway Analysis '
Statistical Analysis

/Data Filtering Data Normalization Feature Extraction
Using Significance Tests Using Lowess Using GenePix

Clustering RMA Custom Software
Invariant Imagene
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« Total RNA : ~ 5ug

« TriZol O|& Al Ol& == RNAZF (tissue 1mg, cultured cell 1*x106)
Liver and spleen, 6—10 ug
- Kidney, 3-4 ug
—  Skeletal muscles and brain, 1-1.5 ug
— Placenta, 1-4 ug
—  Epithelial cells (1 x 106 cultured cells), 8-15 ug
—  Fibroblasts, (1 x 106 cultured cells) 5-7 ug

« RNA &2l
- RNA £2l= InVitrogen AHIA KIZ26H= TriZol Al2fe| E= StHoZ =8l
-  =¢2l= RNA= RNase free waterL} DEPC DW0|| =50 22

« RNAQC

—  Spectrophotometry : OD260/0D280g+t
— Denaturing agarose gel electrophoresis

- RANAY & 2 s&
 RNA Delivery : Dry ice packing

_21_
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[s] Bl [Ful L RS z
g ladder 1 2 -3- - i1 g @
65 — —65 7 404
20— ' s
60 — — &0 - 20
55 — e -55 - 1 I
. | T T T T 1 N B B
200 1000 4000 ] 25 200 1000 4000 [nt]
45 — | —45 [Fu]_ 3 [FU]_ 4
40—_ — 40 -
35—_ — 35 4 401
- - 30 5 d
25— -25 0
0 |
S B B e o o T T T T 1
L s 200 1000 4000 ] 7 200 1000 4000 ]
Sample ug/ul 260/230 Total (ug) Ratio(28s/18s) RIN
1 1.7616 1.86 44.040 2.1 10.0
2 2.1745 1.99 43.490 2.2 10.0
3 0.1870 1.24 3.740 15 N/A
4 2.0139 1.81 56.3892 2.3 10.0
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http://www.nanodrop.com/nd-1000-overview.html

Gene Expression— & &
B
1. First strand cDNA synthesis

2. Second strand cDNA synthesis

— P~

3. cDNA purification —~—T e~

4. cRNA synthesis and amplification

o
—_— —
—

6. Dye Incorporation

7. Dye labeled cRNA purification

8. Sample mix and hybridization \

9. Wash and Scan

Sample B
(Total RNA)

|
22

Case 1 : Normal, Treat1, Treat2 ???? S

Case 2 : Reference, Disease

Case 3 : JEA (control, testl, tetst2, -
1 &B(control, test1, tetst2, -«

_23_
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Sample A
(Total RNA)
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[ B I T [ D [ E [ F [ & [ H

3 |File Name )+ Con vs pio 5 Con vs pio 6 Con vs pio 9

4 | Systematic MNormalized Mormalized Mormalized Genbank Description /GO biologic GO maolecu

5 |A_B1_P454913 0.776195 0.8092215 0.92328904 AKDEB143 hMus musculus 13 days embryo lung

6 |A_52_P31149] 05511575 0.6368426 | 0,56348026 BKOT7387  Mus muscul GO:000192GO:001991

7 _|AB1_P323531 0.9706048 105593 15188317 AKO06229  Mus musculus adult male testis cDN,

B 651 PI83025 | 0.37164724 007410125 | 1.0382045  NM_133893  Mus musculus 2'-5' eligaadenyiate B Lo T e T F T-e T #® T LU T w T T

9 |A B2 P179250 068676186 | 0,71681167 | 0,58900948 AK129129 | Mus musculus mRNA for mKIAADS, S 9‘ - an O%E;/ho‘& Mouse Genome Microsnay 4xddi

10 |A_E2_P370938 0 5959669 0.4959046 | 06537083 | NM_178072  Mus musculus glucocod GO:00 O r' l la a @ﬂ .

11 |A_B2_P30065 12210503 16897355 | 16375633 | NM_028950  Mus musculus NOL1/NOP2/Sun do S0 |Block . tolumn  Fow Name D % v Dia F635 Medic F635 Moan F635 SO F635 CY  BE3E

12 |A_51_P415029 032358786 0.3104921 | 0,33156575 | NM_008715  Mus musculus DEAD/H 1 GO:00036" 1 [ 1 GE_BAghtC GE_BrightC 865 2495 55 65535 53016 10812 18 61

13 A B1_P1173881 13056123 1.9919642 | 1,1720015 | NM_153068  Mus muscul GO:0042742(defense 1 E 1 2 1 GE_B#ightC GE_BrightC 940 2495 55 65017 58736 10547 17 68

14 |A B2 P731333 05113991 05293184 | 0,7219636 AKOA2046  Mus musculus 3 days neonate thym 37| 1 E 1 DarkComer DarkComer 1015 2495 5 160 166 90 54 a7

15 |A_E1_P105709 0.9259396 0.7363092 | 1.0647944 AKD10336  Mus musculus ES cells | GO:00048" 38| 1 4 1 DaikComer DarkCormer 1090 2500 45 124 144, 21 56 43

16 |A_E1_PE17672 1.1373165 1.3780099 | 0.99864537 | NM_178779  Mus muscul GO:00165 GO:00048 % } g 1 g:;tgg;gg g:;tgg;g; ggg gigg ig Hg x‘% 1?; 3‘8‘ ig

17 |AB1_PE1T182 13145977 1.3100575 | 1.0146214 BKOB2657  Mus musculus O day neonate kidnes al : B 11 Dot Comer | borkcomar 510 oEo0 0 138 157 o o 0

18 |AB1_P310196 0.8029882 07776163 | 1,1047196 | NM_011616  Mus muscul GO:00069¢ GO:0005 1 22 1 & TIDaGomer DarkGomer 1285 5200 0 125 135 = o 0

19 |A_51_P438924 0,8972804 1.0500262 | 1,1530378 | NM_02B066  Mus muscul GO:00069: GO:0005 1: 13| 1 q 1 DarkComer DarkComer 1460 a5 B 125 135 29 o a

20 |A_B1_P126643 16671212 1.1038663 1,273088 NM_018772  Mus musculus brain protein I3 (Bri3) a4 | 1 10 1/ DarkComer DarkCorner 1530 2495 50 198 146 91 62 1

21 |A_B2_P368214 1.058741 1.4626783 1.0003675 NM_194355  Mus musculus spire homalog 1 (Dro _45 | 1 11 1 DarkCormer DarkCorner 1605 2495 a5 116 131 81 &1 43

22 |A_52_PE905 09221169 0.7093989 | 0,92920095 AKO16730  Mus musculus adult male testis cDN, 46 | 1 12 1 DarkComer DarkGormer 1680 2495 45 134 149 98 65 38

25 |A_B1_P126647 13278081 1.3344355 | 1.0538936 | NM_025463  Mus musculus RIKEN cDNA 181000 _47 | 1 13 1 DarkComer DarkComer 1750 2495 65 121 2183 9354 428 40

24 |A_52_PE3TS8T 08559414 | 091282666 | 0,96567035 QU23Z3 (Q923Z3) MTO1, partial ( 22| 1 14 11 DadCormer | DarkComer 1825 2500 50 s 131 88 67 39

25 |A_E2_P168258 06282561 0.6498462 | 0,80612063  NM_016760  Mus muscul GO:00063{GO:00036" % } lg 1 B:;tgg;gg g:;tgg;g; ggg gjgg ig flg lgg 13? gg gg

26 |A_B1_P230873 05750128 0.4381685 | 0.3697818 | NM_019499  Mus muscul GO:00000° GO:00055! =l 1 = Dot Comor boarkGomer 2005 408 50 I 27 e e i

27 |A_51_P198335 1508715 0.8425273 | 1,062185) NM_008068  Mus muscul GO:D0063 GO:00048! = 1 8 TIDakComer DarkComer 5120 a0 5 168 175 o i 5
B3| 1 19 1 DarkComer DarkCormer 2190 2495 55 141 155 97 62 38
54 | 1 20 1 AOE3031 AB1_P14T 2265 2495 55 204 231 137 59 38

55 1 21 1NM_01382 A B2 P67 2340 2495 55 3415 3392 1092 32 40

<Significant data>



Data Analysis— ExDEGA

XDEGA : Excel based Differentially Expressed
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AD_LT L+ AD_LT LI+
: Gene Symbal ADTGLL | ADCFMILE | ,AD_FMT_LI AD_FMT_LI/ ADLTGEL | ADZEMIELL) ‘AD FMT LI AD_FMT_LI/ AD_LT_LI AD_TG_LI  AD_FMT_LI AD-LT-1h¢ AD_L DCG Analysis
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2 ] = = ~| AD_TG {~ > = ~| AD_TG_{~ = = z = ¥
22 |Mybi1 | 61 | 0.857 0.052 0.004 0115 0,570 7.279 6.445 5051 5224 @ significant Gena Selaction
. _[Sleusal 0779 0220 0.005 0.049 0711 2022 4512 2659 4151 .
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= Sample Comparison / Fliter
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[ cell differentiation 1026/Xcl1 0.162 0.011 0475 0710 5.271 5224 4626 4066 . )
1081 Sh2d1b1 0269 0.016 0.081 0488 5672 5.422 4412 5.004 ABDEMI LI/ADZ FORE
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Data Analysis— Clustering

Principal Component Analysis (PCA)

Hierarchical Clustering (HCL)
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Data Analysis—
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Data Analysis— Networ

GO network (ClueGO) Pathway network (ClueGO)
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