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Synopsis
The Microarray Project of MAFF was started in April, 1999. Herewedescribe the protocols
for cDNA microarray experiments used in the reseach project. This manual will provide
useful information to help researchers understand and perform microarray experiments.

Key words: Microarray, Gene expression, Transcription, Functional genomics, Protocol,
cDNA, Rice, Oryza sativa
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“ RNA

” 1] RNA
cDNA ” RNA
mRNAS
CDNA CDNAs
RNA cDNAs
CDNAs
1. 4.
11. cDNA
9000cDNA
cDNA
cDNA
PCR
PCR 96MTP 384MTP
DNA
MTP (Micro Titer Plate)
EST cDNA
pBluescript NM522
RGP (Rice Genome research Program)
DWP  (Deep Well Plate) 500 2 MTP

500 2



MTP (EP 250 / RAININ)

M -1 /PO1MSD BM-8-1200 B /126-96RS
140 Wl 1/2TBE 6%
96 MS
1 96
1 1 DWP NewProtocoll
MTP
2 37 1
-80 °C
[ RGP DWP 845-TPS QSP
DWP well 1000ul tip
tip tip
DWP
DWP  2ml 96 coster
/cat. No. 431140 MTP Microtiter plate Falcon/3072
1
500
( 9000 MTP 94 ) MTP
Destination MTP Destination MTP
Destination MTP Worklist
Destination MTP
Destination MTP MTP
GILSON
DWP  2ml 96 coster/431140
96 Destination MTP DWP DWP
Airpore Tape Sheet QIAGEN 37
DWP  30min  3000rpm Allegera6RK DWP

QlAprep96Turbo Mini prep Kit
DWP
NewProtocol3
PCR



PCR
PCR
PCR
pBluescript
1-2ng
10 5ul
25mM MgCl, S5ul

2mM dNTP mixture 5ul
20M M4 primer 1
20 RV primer 1
Plasmid template (1-2 ng

x il (
Taq polymerase 0.25ul
Water y o (
Total 50

PCR

PCR cycle:
94 °C for 1 min

MTP
1l 1 TBE

10 PCR

PCR
M13 RV primer 4 primer TAKARA

10 )

1-2

94 °C for 1 min, 60 °C for 2 min, 72 € for 2 min  29cycles

72 °C for 10 min

3'UTR  PCR
RGP EST

JUTR Upper primer



Lower primer

EST
3UTR  PCR
bp 3'UTR CDNA 3
10 5ul
25mM MgCl, 5ul
2mM dNTP mixture 5ul
20M Upper primer 1
20M Lower primer i
Plasmid template (1-2 ng) x il ( )
Taq polymerase 0.25ul
Water y o ( )
Total 50ul
PCR cycle
94 °C for 1 min
94 °C for 1 min, 60 °C for 2 min, 72 C for 2 min  29cycles
72 °C for 10 min
PCR
PCR QIAquick 96 PCR Purification Kit PCR
PCR
PCR PCR
PCR
PCR 2.5% PCR
DNA
MTP
DNA
PCR OD 560 200fmol /7 i
60
DNA  reagent D (DMSO reagent / Amersham Pharmacia ) DNA+water :

D reagent =1 : 1



DNA 48
D reagent 162.5
Water 114.5 pl

DNA 96MTP 384MTP
reagent D DNA 384MTP  GENETYX

384MTP  GENETYX
96

Array Spotter Generationlll Amersham Pharmacia

55%

MilliQ 100% EtOH 0.2M KOH

MilliQ
(pen set)
@
NITROGEN
psi
@) VACUUM
? 25Hg Slide Tray [ ]
®

"Generationl 11 Array Spotter Control”

(@) Humidity Control ON
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55

5) Road Slides / Plates
(6)
Park Station Slide Tray MilliQ
Park
Station
@) Slide Tray Slide Tray
@) 384 DNA
Microplate Elevator A
Microplate Elevator
Microplate Elevator
9 Ready
10 Manual Wash
11 Option Spotting Parameters Spot Diameter
250pm  SpotBuffer  30pm Option Spotter Set Up
plate 12 Slide 36 WellSets 32 Spot/Dip 72
12 Start
Microplate Elevator
Start 384 12
36 run
[ ]
13 Spot Manual Wash

Road Slides / Plates
384

14



15 *“Generationlll Array Spotter Control”

[ 1]
12 4608
2 9216
12 1
384
24 Field 12 2 Field 384 12 32
24 X 384 = 9216
9000 cDNA
CcDNA
RNA
RNA
CTAB SDS/
RNA RNA
CDNA .
O-D-ZGO/O-D- 280 O-D-
o/ 0.D. 5 Agilent
Technologies/Caliper Technologies LabChip RNA
RNA

QIAGEN  RNeasy Kit
total RNA MRNA
MRNA

¢y

9000 cDNA
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37 42 70 95
60
1) 1.5ml Tube mRNA total RNA
mRNA  + dH20 104 (2 ) —
Total RNA + dH0 — 12ul (40 )
Control RNA 10 10
Oligo-(dT),, 2ul 2ul
Random Nonamer Primer 2ul —
Total 24ul 240l
RNA RNA dH20
2) 70
3) 25 10
4) Tube
5x Super Script buffer 8l
0.1M DTT 4l
dNTP mix 2l
Cy5-dCTP 2l
or Cy3-dCTP
Super Script 11 2l
Total 18ul
Cy-dye
Super Script 11
5) 42 2.5
6) 94
7) 2.5M NaOH ul
8) 37 15

9) M HEPES 20ul

10)QIAGEN QIAquick PCR Purification Kit
Band Purification Kit
up

11)@o)y 12ul  dH0

-11 -
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12)95

13) 30
14)0ligo A, (img/ml) ul
15)70 45
16) Clontech  ExpressHyb 45ul
&)
9000 cDNA
37 42 70 95
60
Cy3 Cy5
1) 1.5ml
mRNA total RNA
MRNA 10l (contains 2pg)
total RNA — 10ul (contains 40ug)
Control RNA 10ud 10l
Oligo-(dT),s 2ul 2ul
Random Nonamer Primer 2ul —
H20 — 2ul
Total 24ul 24ul
2) 70
3) 25 10
4) 3)
5x Super Script buffer 8ul
0.1M DTT 4ul
dNTP mix 2ul
Cy3-dCTP( ) 2ul
Cy5-dCTP
Super Script 11 2ul
Total 18l
( ) Cy-dye
( ) Super Script 1l
5) 42 2.5
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6) 94

7) 2.5M NaOH ul

8) 37 15

9) M HEPES 20ul

10) QIAquick PCR Purification KIT(QIAGEN)

11) 10) Cy3 Cyb 1

12) 10) 9ul  dH0

13) 95

14) 30

15) Oligo A80 (Img/ml) 6l

16) 70 45

17) ExpressHyb Clontech 45ul

€9
16 30

) 30u
€))

(4)60

1 x SSC, 0.2% SDS 0.1 x SSC, 0.2% SDS
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55

@
55 1 x SSC, 0.2% SDS
2 55 1 x SSC, 0.2% SDS
55 10
©)) 55 0.1 x SSC, 0.2% SDS
55 10
4) 55 0.1 x SSC, 0.2% SDS
55 10
) 0.1 x SSC 4
10
(©) 0.1 x SSC
10
@) MilliQ 6
5
@) 900 1000rpm
Array Scanner Generationlll
(Molecular Dynamics, Amarsham Pharmacia)

1

2) "Array Scanner Control™

3)

4)

5) Q

6)

i)

-14 -



"Array Scanner Control” Scanner Mode Manual

"File" "Scan Set up™ Slide Area Full Slide
Scan Parameters
Done
OK
in)
"Array Scanner Control™ Scanner Mode  Auto
Cy5, Cy3
Slideo o 0o
8)

ooo .dir oo o b.dir oo o _dir
coo.ds ooo L 1.GEL o o o b.dir
ocoob.ds ooo RI1.GEL

O O O
L 1.GEL ooo R 1.GEL
ooo .ds ooob.ds
&y -0
ocoo L 1.GEL Cy coo L 2.GEL Cy
Cy -Cy ooo L 1.GEL
Cy coo L 2.GEL Cy "Image Quant"
oo o .ds o0 o0 o b.ds
9) "Array Scanner Control”
FLA-8000
FLA-8000 FUJIFILM Array Scanner
1)
2) " Image Reader FLA-8000 v1.12 ™
3)
4)
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Save
6)
Back up Set up
1] -Se.t”
ocoo?o.img ooo?o.inf Info.set
00 o0?o0 .Img "o "
Cy oo o ?640.1mg
“ Image Reader” version “ Image Reader MAS-0”
"Convert to TIFF" img uf
7) "Image Reader FLA-8000 v1.12"
8
[ 1
2000
[
Template
ID accession No.
1
Array Gauge (Windows FUJIFILM )
STAFF 9000 cDNA
9000 cDNA Template
FUJIFILM  Array Gauge
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Template

ArrayGauge
(a).img Image
Triming (Triming)
Range Scope
- Display
(b).uf Image
Trimming tif
Range Scope - Display
Display Display
Scale exponential
RangeScope Triming
1) 2
—Measure
Measure Measure
Select 9000 cDNA
Template 0K Template
1st 2nd
1st CDNA
Fitting
Template
Auto Option AutoFitting
Parameters Option Block Alignment Type independent
Spot Alignment Sensitivity Spot Appearance

Centering Parameter
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Auto Template

Template
Auto Option Template
- Positive Control
Choice Positive Control Attribute
Control Positive Control
Template - Global Background
Background
- Analysis
Analysis Analysis
[ 1 Compare
Window
cDNA
CDNA info.
cDNA Info select
9000 cDNA
Rice9000Ful IAllayl-stinfo OK
Element No. Add Index Matching
Information Add all
Gene Information to Display 0K
Measure Option
Measure Option Background  Normalization
Background Range Option Normalization
Global Normalization Positive control
Normalization
Table Option
Table Option
No. Index Density
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Ratio Ratio

Ratio(down) Ratio(up)

List Amount All

Top
List Choice  Selections Status 0.K.
Status
Range Option
Range Option
@)

(a) Display mode OutLine

Limit Density Range

Peak Noise Reduction

Limit Density Range Back Ground Local
BG Thickness BG Space Global
Back Ground Background
— Annotation Save 0 1

(b) Display mode  OQutLine

Local
Global Back Ground

Back Ground

Annotation
A
Save
Save
tif bmp
MicroArray Suite (Mac M&S
tif

-19-

Limit Density Range

Peak Noise Reduction

Limit Density Range
BG Thickness BG Space
Background
Annotation
- Save
Save
Export TEXT
img Export
)
(b)



MicroArray Suite

a) MASbhata2l file tif
Enhance Normalization
ROI Option
cut
Edit Crop image
b) Enhance Median Filter X
c) File Save As... “ ”
tif
tif
tif
Windows
d) MASbata2l
[ ] MASbata2l 1 tif
Enhance Normalization
Enhance invert invert CLUT 0K
Ext. Place Grids Grid  Grid Set up
Grid
() New Confirm Save
No ClearGrids

(b)Grid Set up

Grid

Load Gene Library

Super Grid Rows Super Grid Columns Sub Grid Rows Sub Grid

Columns [
Super GridRows 12 Field Super Grid Columns Field Sub Grid
Rows 12 Field Sub Grid Columns 32 Field

Field 1.
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[ ] 1

Field Field
Grid
Grid Grid
Grid Grid Grid Grid
Grid Grid Grid Grid
Grid Grid
Field
Field Grid
Grid Cell Mode
Field
Grid Field
Field
Grid
Grid
0K
Ext. Process Arrays Place Grid Setting
Processing Specifics Targetsize 10pixels Type  Thresholding
weight Background Subtraction Local Intensity Average Within Target
Target Analysis Target Detection Only
OK
ATOK
Processing Result
Grid Sample Intensities
Ext. Display Array Data Color image
Sample Intensities Color image
Clone info
100
Display Array Data
Display Array Data
Display Array Data
Save As...
Micro Array Suite ;
“ Tooouf tif d) Sample
Intensities tab text .txt
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Windows text Microsoft

Excel
"Micro Array Suite”
Window Dispose all windows
ArrayVision (Windows Molecular Dynamics )
“ArrayVision”
ArrayMacro
Run[ArrayMacro]
[Display Format]: Change display format
Run[Display Format] Image type 16 bits default total
# of channels total # of views OK
Run[ArrayMacro] [ARV Analysis setting]: ArrayVision channels and
measure selection Run Macro

Analysis type Expression Arrays/Templates single array Template mode single
Element value Dens x Area Background average

0K
Run[ArrayMacro] “ [Loading Image Set]: Load multiple images from
files.” Retrieve image set
GEL Add
(Images to load) 0K
Loading Image ” Loading ”
Image view .GEL (= )
Run[ArrayMacro] “ [Pause]: Cause macro execution ...
“ Stop Visuals
Visuals Histogram Run[ArrayMacro]
Visuals (= LUT map)
LUT map
Image view
Image view
magnification
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Run[ArrayMacro] Stop "Resume”
Template Definition [Untitled]
template Template
i) template Template Definition
file Open Template
files template OK Image view
template template
Template Definition Alignment
h template
i) template
a) Template definition Layout
Change
b) Field selection multiple Layer selection one
row field = pen ) column 1 field
OK
c)a) Layout Rows Column
d) Layout tool box
"A__B
Rows
Column Diameter
e) (interval) interval
[ 1
interval [
] Interval d) interval
T) Element circle Create
g) Element Starting Position Template
Template
[ Template ]
Template definition Alignment
template Template
Layout tool box  Alignment tool
box
)
template
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i)

template “
” field template
template
k) template template
template
template template
template
template
template rotate
template
template
D
template Alignment Autoal ignment
template
Autoal ignment
Autoal ignment Undo
Autoal ignment
m) template
Alignment individual template
template
n) Template definition Label
0) Template definition Background Background
Negative control
Define
background
p) Template definition Anchor/Blank
Template blank

=24 -



template

Refresh
background  blank
q) template
File Save as...
Template definition OK
Run[ArrayMacro]
Image view
Image view
Sample
template template
o Data
File
File
Text
Excel
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0 p template
template
Clear
Template definition
template
template
Data
Image view :
Flag
Save as...
ArrayVision
Export
ArrayVision
Text
export
0.5



3 1/3

RNA
RT-PCR  Northern
" RNA

Normalization

Global Normalization

control  reference normalization
internal positive control
house-keeping cDNAs
normalization
control house-keeping
positive control

" Normalization

cDNA , positive control
EST DNA
control
CRNA in vitro transcript RNA
CDNA
positive control

113 ” “ 0 . 5 ” 1]
“ " 1/3 ?

Array Gauge MicroArray Suite
Spotfire
GeneSpring
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Positive

“ internal positive

CDNA

external positive

RT-PCR

export

Northern

Excel



1000

cDNA
cDNA
RNA
2000. DNA PCR
pp- 133.
2000.
pp. 269.
2000. DNA
pp. 174.
2000.
pp- 43.

1) Wu J, T. Maehara, T. Shimokawa, S. Yamamoto, C. Harada, Y. Takazaki, N. Ono, Y. Mukai,
K.Koike, J. Yazaki, F. Fujii, A. Shomura, T. Ando, I. Kono, K. Waki, K. Yamamoto, M. Yano,
T. Matsumoto and T. Sasaki 2002. A comprehensive rice transcript map containing 6591
expressed sequence tag sites. Plant Cell 14:525-535.
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Summary
Protocols for experiments on rice cDNA microarray

Fumiko Fujii®~, Kanako Shimbo®,
Junshi Yazaki® “, Naoki Kishimoto® and Shoshi Kikuchi?®

1) Rice Genome Research Program, STAFF-Institute. Ippaizuka, Kamiyokoba, Tsukuba
305-0854, Japan.

2) Department of Molecular Genetics, National Institute of Agrobiological Sciences
(NIAS). Kannondai, Tsukuba, lbaraki 305-8602, Japan.

The Microarray Project of MAFF (Ministry of Agriculture, Forestry and Fisheries of Japan)

was started in April 1999. Here we describe the protocols for microarray experiments

used In this research project. This article, mainly on Rice 9000 cDNA Array, includes

protocols for preparation of insert DNAs from cDNA clones as probes, usage of array spotter,
preparation of targets from RNA samples, microarray hybridization, washing of microarray,

scanning of fluorescent signals, and quantification of image data. The protocols will

allow the participating researchers in the project as well as other researchers to perform

their own microarray experiments and to understand the details on procedure in microarray

experiment.

*Present address: Department of Molecular Genetics, NIAS, MAFF. Kannondai, Tsukuba,
Ibaraki 305-8602
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