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The PrimerArray Analysis Tool for Embryonic Stem Cells is a software tool for analysis of data
obtained using Takara Bio’s PrimerArray for Embryonic Stem Cells (Cat. #PH016, PNO16), a primer
set for real-time RT-PCR analysis of gene expression related to ES cell differentiation. The tool allows
comparison between data obained for an unknown and control sample and performs relative
quantitative 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 for Embryonic Stem Cells 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 for Embryonic Stem Cells 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 to happen during the data input into the PrimerArray
Analysis Tool for Embryonic Stem Cells. 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 for Embryonic Stem Cells.

(1) Starting the PrimerArray Analysis Tool for Embryonic Stem Cells
Open the PrimerArray Analysis Tool for Embryonic Stem Cells (PrimerArray Analysis
Tool for Embryonic Stem Cellsxls) file.

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

button.
PlateList
Human |Product Code |Product Name |
2 |PHIME |Primerfirray Embryonic Stem Cells (Human) | Plate Select
Mouse  |Product Code |Product Name |
w [PNO1G |Primerfirray Embryonic Stem Cells {Mouse) |

(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 G D E F G H I
1 c
2 Symbol Well exp1 exp2| exp3| expd| exp5| expb| exp7
3 CTNNBI A01 2616 2645 2657
4 FLT1 AD2 2645 26.08| 2655
5 FN1 A03 2839 2843 2849
6 LAMAI1 A04 2051 2058 2056
7 PDX1 AD5 311 3095 3104
8 PTEN AD6 2256 2241 2252
9 CCL2 AO07 3451 3428] 3481
10 ACTCI A08 3389 3392] 3438
11 AFP AD9 2236 2235 2259
12 CCR7 A10 3348 3395| 3383
13 BRIX1 A11 2363 2362 2372
14 GUSB A12 2387 2376|2404
15 CD34 BO1 3159 31.54 31.3
16 CD9 B02 2459 2508 2539
17 CDH5 B03 3078 31.45 311
18 CDX2 B04 2611 26.18] 2618
|4149> E:(?:l;t‘legezact F‘Iate[nfDBoGﬁerBID Teﬁ%?m%é%ta%ﬁ PCRampeff - normalization factors - scatter i
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(4) Input Test Sample Data

(5) Ca

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”.
Iculation 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.

HKG Test Sample Control Sample
Quantity sD_Q Quantity sD_Q

_v _|cusB 455E-08 2BE-09 643E-08 620E-09
¥ _|HPRT1 916E-08 8.76E-09 128E-07 823E-09
“v _|PGK1 457E-07 211E-08 BTE-D7 EB1E-08
v _|acTB 250E-05 3ABE-0B 329E-05 482E-08 Nijealue
v _|GAPDH 351E-06 1 75E-07 590E-06 249E-07
v _[mBp 1 BRE-08 1 14E-09 2B2E-08 1 BRE-00
v _|B2m 417E-06 2 46E-07 2 70E-06 247E-07
v _|pPIA 306E-06 000E+00 384E-06 000E+00
;I: ‘;::::Zﬂiloll Quantity sD_Q
NF Test
NF Control

*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
control 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

+ Vandesompele J, et al. Accurate normalization of real-time quantitative RT-
PCR data by geometric averaging of multiple internal control genes.
Genome Biol. (2002) Jun18; 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.
Fold Difference
expresszion level aD
Test Contorol Test Control
Well Sy mbaol Hample Hample Hample Hample
Al CTHHB1 2.3 1 00E+00 4 08E-01 149E-01
AD2 FLT1 o3 1 00E+00 J11E-03 J54E-02
AD3 FN1 1364 1 00E+00 SA2E-01 452E-02
AD4 LAMAT 0 1 00E+00 156E-02 J81E-02
ADS PDX1 27628 1 00E+00 1.353E+01 fi.26E-02
ADG PTEN 16080 1 00E+00 JH4E+00 f.11E-02
A07 CGL2 JA6E+04 1 00E+00 156E+03 185E-01
ADB ACGTC 321480 1 00E+00 4 66E+01 185E-01
AD09 AFP 0A1 1 00E+00 G 73E-02 Q84E-02
A10 CCRY 1 00E+00 1.72E-01
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.
A B (o] D E F G H 1 J K L ] ]
1 Scatter Plot
2 expression level sD
Test Control Test Gontoral
3 Well Symbol | Sample | Sample | Sample | Sample
4 a0l GTHNNB1 294F-02 127E-02 519E-03 189E-03
5 A02 FLT1 383E-04 1.18E-02 3B6E-08 417E-04
G AD3 FH1 418F-02 307E-03 2EAE-03 139E-04
7 A0a LAMAT 152601 729E-01]  114E-02] 27802 180 .
5 A0S PDX1 141E-01 B10E-04 T03E-03 320E-05 * *
5 AD6 PTEN 304E+01 189E-01 142E+00 118E-02 1E+ Y
10 A07 CCL2 1581 E+00 4.39E-05 G84E-02 2. 24E-065 .. ’. +*
11 A08 ACTC1 201E-02 £25E-05 291E-03 115E-05 . . s
12 A09 AFP 1720e-01 198E-M 1714E-02 195E-02 1 E+00 . o0 o .
13 AlD GGR?7 7I5E-05 1.33E-05 * . .
14 A1l BRIX1 549E-02 B44E-02 589E-03 404E-03 % . * * .* -
15 A12 GUSB Go0E-02|  700F-i2|  448E-03]  7adE-03 g1Em . ‘ .
16 B0l CD34 107e-02 9.74E-04 345E-04 416E-05 (0“’ s ' e e
17 B02 CDO 277E-02]  920E-02] 182603  7A4E-03 C1Em e .'0 -
18 B03 GDH5 366E-04 483E-04 192E-05 113E-04 ';0 . ..0 .4 ’ ©
19 BO4 CDX2 TE6E-02 149E-02 FE2E-03 BO0E-04 » .. +*
20 B0S GCOL1A1 320E-02 2B9E-03 143E-03 249E-04 1E-02 . o ’.
21 BO6 CoL2A1 108e-02 1.79e-02 616E-04 102E-03 s *
22 BO? COMMD3 T37E-04 3B1E-03 647E-05 1.23E-04 *
23 BO8 GRABP2 103602 1S4E-01]  GmeE04]  129E-D2 10 *eo *
24 B09 DDX4 GE3F-02 376E-02 G94F-03 291E-03
25 B0 DES 211E-0 198E-M 198E-02 1HE-02 1E-05
26 JH il DEBE-03| 1MSE-D2) GSo7E-04] GOSE-D4 TE-05  TE-M4  1E-02 1E-02 TE-O1 TEs00 TEsO1 1ER
27 B2 HPRT1 139E-0 143E-M 138E-02 1M E-02
28 oo DNMT3B 106E-02 726E-03 G82E-04 401E-04 ControlSample
29 G02 EDHNRB
30 co3 EOMES 102e-01 B86E-02 GE2E-03 B08E-03
31 Go4 FGF4 9B3E-02 572E-0 GO3E-03 2AIE-02
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3D Profile

3D Profile
A table listing the Fold Difference of the Test Sample and gene symbols is
shown, with the placement of the data corresponding to the position 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).

3.08E-02

2.09E-01

B8.65E-01| 7.63E-01

| 144es00 [ 1.48E+00]
L]

9|

12

6.07E-01|

9.50E-01

(RIS 1.93E-01  6.65E-02

1.68E-01 5.79E-02 XL ) | 5.86E-01

| |
| | 1.68E+00] 8.59E-01

9.73E-01

8.07E-01

486E01  2.48E-01 | 5.66E-01] 7.53E-01
2.38E-01 3.14E-01
| 1.55E+00] 1.92E-01
Symbol 1 3 4 5] 6 7 8 9) 10) 11 12|
A CTNNBT __|FLT1 FH1 LAMAT PDX1 PTEN ccL2 ACTC1 AFP CCR7. BRIX1 GUSB
B CD34 CD9 CDH5 CcDX2 COL1A1 _ |[COL2A1 _ |COMMD3 |CRABP2 _ |DDX4 DES DIAPH2 __ |HPRT1
C DNMT3B__|EDNRB EOMES FGF4 FGF5 FOXA2 FOXD3 GABRB3 __|GAL GATA4 GATAG PGK1
D GCG GCM1 GDF3 GFAP DCN GRB7 HBZ HCK MNX1 IAPP IFITN ACTB
E IFITM2 NGFR IL6ST IGF2BP2__[ISL1 KIT KRT1 LAMB1 LAMCT LEFTY1 LIFR GAPDH
F LIN2E8A LCK NANOG NES NEUROD1 _|NODAL NPPA NR5A2 NRGA1 NUMB OLIG2 TBP
G PAXA PAX6 PECAM1_|PODXL POUSF1___|REST RUNXZ SEMA3A__|SERPINA1_|SFRP2 SOX17 B2M
H SOx2 SYCP3 sYP T TAT TDGF1 TERT TFCP2L1_|TH W1 ZFP42 PPIA

Specify a Category, then click the “Reload” button

.Changes in expression of

genes in that category are displayed in the table, with the color corresponding
to the degree of expression difference, and as a bar graph. To display all of the
data, click “All" to select all of the categories. Click “Clear” to remove all selected

categories.
All Clear Reload
[ Category
Embryonic Stem Cell Marker
(i\, Tranzcription Factors for Embryonic Stem Cell Maintenance
o Signal Pathway Genes for Pluripotency and Self-Renewal
= Cytokines and Growth Factars
= Other Embryonic Stem Cell Specific Genes
Germ Laver/Trophoblast Marker
= Extra-Embryonic Endodermal
_ Trophoblazt
- Wiseral Endodermal
- Parietal Endodermal
L Mezodermal
Embryonic Stem Cell Differentiation Marker
L Muscle
C Blood
- Bone
_ Mervoug Svstem
- Endothelial Cell
- Germ Cell
L Pancreas
= Other Embryonic Stem Cell Differentiation Genes
Symbol
A

10000000 )

1000000 1

1,000.00 “ -
100.00
1000 +

100

1
010 + 2

o1

3
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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.

lll. Troubleshooting

- Security alert appears.
PrimerArray Analysis Tool for Embryonic Stem Cells 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.
e —

‘@ Security Waming Macras have been disab .Jq,L_ Dptions.. _F"_,'

(2) Select the “Enable this content” (2), and then click the OK button.

i
\4-} Security Alert - Macro

Macro
Macros have been dsabled, Macros might contain viruses or other seourity hazards. Do
mat enasle this content unless you brust the source of this file.

Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unbess the
content provides critical functionality and you brust its source.

More information

File Path: C:\DOCUME ~1\ymelserLOCALS ~ 1 Temp'primerarray_tool. xis

L et #-ma_from urknown content (recommended)
\\; Enable this u.nllri.-/
Jpen the Trust Canter K Cancel

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 6972 or
from our website at www.takarabio.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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