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The PrimerArray Analysis Tool Ver. 2.2 is a software tool for analysis of data obtained using Takara Bio’s
PrimerArray series (Cat. # PH001-PH007, PH009-PHO15, PNOO1-PNO15), primer sets for real-time RT-PCR
for analysis of gene expression related to specific biological pathways. The tool allows comparison
of data obtained for an unknown and control sample and performs relative quantification analysis
using Ct values exported from real-time PCR instrument software by the A A Ct method. Results are
displayed in a graphical format.

* The PrimerArray Analysis Tool Ver. 2.2 uses a Microsoft Office Excel format file containing
macros. Its performance has been validated in the following operating systems and
versions of Microsoft Office Excel:

Windows XP operating system
Microsoft Office Excel 2003
Microsoft Office Excel 2007

* The PrimerArray Analysis Tool Ver. 2.2 is available for download from the Takara Bio website.

I. Calculating and exporting Ct values

Set the analysis parameters using the real-time PCR instrument software, and calculate
Ct values. Refer to the instruction manual of the real-time PCR analysis software for specific
details of the analysis procedure.
(1) Setting analysis parameters
The analysis parameters are automatically set in most real-time PCR analysis
software. However, settings should be reviewed to ensure that those parameters
are correct. If they are incorrect, the parameters will need to be re-set manually.

Baseline region
Set the flat region before amplification curve begins to rise as the baseline
region. If this region is not long enough, the baseline will not be properly
normalized. In contrast, if this region is too long, it may cause amplification
curve which can lower progressively (refer to the graphs below).
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Threshold

Set the threshold within the region of exponential PCR amplification. This is
the region where the amplification curve becomes linear when vertical axis of
the curve is plotted on a log scale.
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(2) Calculation of Ct value
Most real-time PCR analysis software automatically calculates the Ct value.

(3) Output of the data
Output of the Ct values is generally in Microsoft Office Excel or CSV format. The
output form varies depending on the analysis software used.

* Some real-time PCR analysis software packages do not output data from wells
where sample information is not set, or from wells omitted from the analysis.
In this case, errors are likely during the data input into the PrimerArray Analysis
Tool Ver. 2.2. Please ensure data from all wells is exported before using the
analysis tool.

Il. Relative quantification
Below is a protocol to perform relative quantitative analysis using the A A CT method with
the PrimerArray Analysis Tool Ver. 2.2.

(1) Starting the PrimerArray Analysis Tool Ver. 2.2
Open the PrimerArray Analysis Tool Ver. 2.2 (PrimerArray Analysis Tool Ver.2.2.xIs) file.

(2) Select a plate
Choose PrimerArray plate used for your experiment, then click the “Plate Select”

button.
Flatalizt
Human _[Froduct Cade_[Froduct Hame
i PHImM Primerderayi Cuinkne=cytokine recepior interaction{ Human)
(R [T Primer Arrayh Gell cycla{Human? e
PHODG Primer feray® Cell adhesion molecules Human)
PHID4 Primerderayd Jek-5STAT signaling pathwsay { Human)
FHODG Primerfdray® Naiural killer call mediated cytotoxicity{Human)
i PHODS Primerdevay® Auon guidancaHuman)
PHOO? Primer frrayi Focsl sdheson{ Human)
E PHODE Primerfrayi T cell receptor signaling pathwad Humar)
. PHODZ Primer ferayl TGF-beta zignaling pathway Human)
PHID Primer derayd Whit signaling pathweay{Human)
[ @D I [5E Primer ferayd Colorechal Cancer & Pancreatic Cancer (Human)
= rHm2 Primerfrayi Prostate Cancer & Melanoma (Humar
PHIZ Primer ferayd Small Call Lung Cancer & Mon-small Cell Lurg Cancarr {Human)
PHIT4 Primer derayd Azthma & Rheumatoid arthritis (Human)
» PHIS Primer ferayi Disbetas mellius, Typel & Typel (Humsn)
Mouwe  |Product Cods | Product Mars
3 PrOmM Primer ferayd Cyvickne—cytokine recepior interactiond Mouse}
r PRO02 Primes drray Cell cycle{Mouse)
PROI2 Primer erayd Cell adhesion molecules{Mousa’
» PROD4 Primerfrayd Jak-STAT signaling pathway (Mouse}
- PHODS Primerderayi Natursl killer ool madisted cviotoxicity {Mause}
» PRO0S Primes Array Axon gudance(Mouse]
PHODT Primes fray® Focal adhesion Mouzs)
r PHOCE Primer divay® T call recaptor zignaling pathiey Mouse)
- PHODA Primerderayid TOF-bets signaling pathway Mouss)
PRI Primer ferayd Wht signaling pathweay(Mouss)
PHOT1 Priter divay® Colorectal Cancer & Pancreatic Cancer {Mouse)
PHOT2 Primerderayd Prostate Cancer & Melsnoms (Mougs)
E PHO1A Primer Arayi Small Cell Lung Gancer & Mon-small Cell Lune Cancer (Mouse)
PHOT4 Priterdrayd Azthima & Rhaumatoid athritis { Mouzs)
PHOMG Pritmier feray® Dishetes melliuz, Typel & Typal { Mouse)
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(3) Input Control Sample Data
After clicking “Plate Select” button, a sheet for control sample data will
appear. Input Ct values in exp1 (C column), exp 2 (D column), exp 3 (E column),
etc. This can generally be done by copying and pasting the Ct value output from
the real-time PCR analysis software. Data for up to 10 repeated experiments can be

entered.
A B
1 Symbol | Wea
1 AKT3 ant
4 CDE4 Al
5 CDKS A3
O THFRSF10B  |ADM
7 Apcz A05
B RALBPS AL
0 CHUE ADT
10 CTHMEA AL
11 BEG Al
12 2R Al
13 ERER Al
14 QuUse Al
15 E2F Lzl 31 58
16 EQF B2 241 253
17 EGFR Bo3 3078 3145] aid
15 ERBBE B804 2611]  2818| 2618
19 AKTI B05 7e44]  2aage| 296
20 —'_m BO8 | zspal 2san| osae
21 FKaF Baor 2811 ag1d4] 2315
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o4k - Pletebaiec ., Plsheink gﬂ Lo drobarpka Dt tn!-\dnﬂe{.,ul PR werell - rovrieetiony fecters |- s ter )

(4) Input Test Sample Data
Select the sheet “TestSampleData” for Test Sample data input. Input the data in
the same way as the Control Sample. After inputting the data, click the “set sample
data” button.

Clearing data
If you need to re-input data, click the “clear” button. This will delete all of the

data.

Setting the Ct value cutoff
Once a Ct value cutoff is set, Ct values beyond a certain level will be
excluded from analysis. The default cutoff is set at 35 cycles, and will
exclude Ct values greater than 35. To change this cutoff level, change the
“Ct cutoff value”.

URL:http://www.takara-bio.com TAKARA BIO INC.
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(5) Calculation of the Normalization Factor
Click on “Set Sample Data” . The sheet “normalization_factors” should open for
calculation of the Normalization Factor. Select housekeeping gene (HKG) *1 for
normalization by checking the box in the column A, and then clicking the “NF
value” button. The Normalization Factor is calculated and relative quantitative
analysis will be performed automatically.

A B C n] E F G H 1
1 HKG Control Sample Test Sample Quantity ratio
2 Quantity Q Quantity 4] (Test | Control)
3 _~ _|cuss GAZE-03 620E9 4 5BE-(3 2E3E09 o
4 ¥ _|HPRT1 128E-07 B2E9 S16E-08 BTSE-09 072
5 v _|PGK1 4ME-07 561E-08 ABTE-07 211E-08 056
6 |+ _|ACTB 3.20E-05 4 E2E-D6 2 BDE-05 SEGE-06 076
7 _~ _|GAPDH 590E-D§ 2497 A51E-08 1 TREAQ7 083
B _~ _|TBP 2B2E-03 163EH9 1 GGHE-(5 114E-08 055
o v _|B2M L T0E-D6 247E-07 A1TE-D8 2AGE-OT 156 NF value
10 [+ _|PPA 3B4E-D4 DDE+I0 J0GE-08 0DOEHID DED
11
alF
13
14
15
18
1F

normabization _
15 factors Quantity sD_Q
1 N Test
20 INF Contral

* 1 Selection of housekeeping gene:
The normalization factor is the coefficient used to normalize the template
quantities used in the reaction. A housekeeping gene (HKG) whose expression
level is stable among the samples is used as the index for this calculation. Care
should be taken in selecting the housekeeping gene, because incorrect results
can be obtained if a gene having differing expression levels among samples
is used as an index. To select an appropriate housekeeping gene, confirm
stable expression experimentally or use known information (biological insight,
published literature, microarray analysis results, etc.).

If there is no known information suggesting an appropriate gene, use all of
the housekeeping genes as a reference. Alternatively, perform the analysis
without normalization of the RNA amount (without Housekeeping Gene
Normalization).

References
+ Housekeeping Gene Primer Set (Cat. #3790/3791/3792) *2
+ geNorm manual
http://medgen.ugent.be/~jvdesomp/genorm/geNorm_manual.pdf
+ Vandesompele J, et al. Accurate normalization of real-time quantitative

RT-PCR data by geometric averaging of multiple internal control genes.
Genome Biol. (2002) Jun 18; 3 (7): RESEARCH0034. Epub 2002 Jun 18.

* 2 Not available in all geographic locations. Check for availability in your area.
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(6) Confirmation of the analysis results

After the analysis, a 3D profile of the Fold Differences will appear. Select each
sheet to view the additional results.

Fold Difference

The list will show the relative quantification values (fold difference) and
standard deviation of the Test Sample, with the Control Sample set to 1.

A B G (¥] E E

1 Fided Diffarernsas

2 sxpiremsion |evl a0

Tel Corilesol Test | Coninol

) b Symbol Samgrle Samole | Gampla |
4 A 2NEHDD 1O0EHD 4 08E-1 143E-01
v ADR 2 0EE-0R 1ODEHD J11E-0 B4
6 A 1.3EEHN TO0EHDD B42E-01 4 52E-0
T A4 206601 100EHDD 1 BEE-2 IBED
& ADE o REHO T00EHD) 1 S0 & SRE-
9 ADE 1HEAG 1 O0EHXS T EAEHDD S11E0
10 AD7 JEEEHM T O0EHD 1 SEEHI 1.886-01
11 A AmE-02|  JO0EHDD|  ABSERDT 18501
12 Am BOVE-G 100EH|  STED] 9miEE
13 alo 1 O0EHT | 1T
14 ALl B 31E-G1 TODEWT|  BoeEm] A rsEE
15 Al 853601 100EHD|  BFIEDR]  1OPE-M
16 Bl 5 BEEDI 1O0EHD S35E-01  111E-01
17 B BAEE-GI 100EHT| 8 245601
18 B3 1 53E-DI TODEHID 38800 239E-0

Scatter plot

The left table shows a list of values and standard deviations before relative
quantification with the Control Sample. The values are shown in Scatter plot in
the graph on the right.
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3D Profile
The Fold Difference is shown as a bar graph. Above the graph, a table listing
the Fold Difference of the Test Sample and gene symbols is shown, with the
placement of the data corresponding to their positions on the plate. The color
is indicative of the degree of expression difference: red, increased expression
(fold difference>2); gray, minimal change (fold difference 0.5 - 2); blue, no
change or reduced expression (fold difference<0.5).
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Click the "KEGG_pathway” button. At first, a color-coded legend based on the
difference of expression on the KEGG pathway map is shown.

Then, click “KEGG pathway” on the screen; a pathway map displaying the relative
expression levels of the genes will appear.

KEGG pathway
hsa05210 : Colorectal cancer
hsa05212 : Pancreatic cancer

Defimition of node color when behavior is analyzed

A | Up Gene Point Black Fed
B |Down Gene Point White Blue
C  |No_change Gene Point Elack Gray
A+BE* | Up Gene and Down Gene Point White Bed

* Phural GeneID might be included in one node that displayed in map of KEGG pathway

Cotrectal cancer - Homa sapiens (Bumsn)
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Analysis is complete. When continuing the analysis with a different data set,
erase the data by clicking the “clear” button on the “TestSampleData” sheet.
Begin again at step (2) Select a Plate.
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lll. Troubleshooting

- Security alert appears.
PrimerArray Analysis Tool Ver. 2.2 includes a macro, and a security alert may appear. In
this case, enable macros

Microsoft Office Excel 2007
(1) Click “Options” on the security warning.

' Security Warning Macras have been disab (

] S—
r. 7 x|
l
|'.-'\'L
\5,1 Security Alert - Macro
Hacrn
Macrog hare ben disablec. Macros might contsin viruses or oher secunity hagards, Da

ot ariable U CONDENL Urless Yo Ut e Bource of T e,

Warning: It b not possible to determing that ths content came from &
trustwarthy ssurce. You should beave this cantent daabled unkess the
contest provides crbical functionality snd you brust its ssarce.
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 A-rprotesten i Lningmn content [resommended)
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PrimerArray is a registered trademark of TAKARA BIO INC.

NOTE : This product is for research use only. It is not intended for use in therapeutic or diagnostic
procedures for humans or animals. Also, do not use this product as food, cosmetic, or
household item, etc.

Takara products may not be resold or transferred, modified for resale or transfer, or used
to manufacture commercial products without written approval from TAKARA BIO INC.

If you require licenses for other use, please contact us by phone at +81 77 565 6973 or
from our website at www.takara-bio.com.

Your use of this product is also subject to compliance with any applicable licensing
requirements described on the product web page. It is your responsibility to review,
understand and adhere to any restrictions imposed by such statements.

All trademarks are the property of their respective owners. Certain trademarks may not be
registered in all jurisdictions.
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