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COMPONENTS

All reagents have been extensively tested and carefully prepared to meet USB®
standards. It is recommened that the reagents be used as directed in order to
achieve the best possible results.

This kit contains reagents sufficient for 5 G/I tailing, 20 reverse transcription,
and 400 PCR reactions. In addition, this kit includes Hela total RNA and control
human actin PCR forward primer that can be used to verify components and
protocol.

The following components are included with each kit:

5X Tail Buffer Mix 25 ul
10X Tail Enzyme Mix 12 pl
10X Tail Stop Solution 15l
5X RT Buffer Mix (includes RT primer) 100 pl
10X RT Enzyme Mix 50 pl
5X PCR Buffer Mix 2x1.2ml
Universal PCR Reverse Primer, 10uM 410 pl
HotStart-IT® Tag DNA Polymerase, 1.25 units/pl 2 x 250 units
Control, human actin PCR Forward Primer, 10uM 8 pl
Control, HelLa Total RNA, 100 ng/pl 10 pl
MgCl,, 25mM 1ml
Water, Nuclease-Free 8x1ml

The enclosed reagents should be stored at -15°C to -30°C (NOT in a frost-free
freezer). HelLa total RNA should be stored at -80°C. After thawing for use, keep
reagents on ice.

QUALITY CONTROL

The Poly(A) Tail-Length Assay Kit is a Tested User Friendly™ product assuring
reliable results. This kit is functionally tested for actin and k-ras poly(A) tail-
length detection from HelLa total RNA following the protocol in the manual. All
components were tested for contaminating ssDNA and dsDNA endonucleases,
ssDNA and dsDNA exonucleases, and ribonucleases. Properly handled and
stored components are guaranteed for optimal performance for at least 6
months from the date received.



SAFETY WARNINGS AND PRECAUTIONS

Warning: For research use only. Not recommended or intended for
diagnosis of disease in humans or animals. Do not use internally or
externally in humans or animals.

Caution: All chemicals should be considered as potentially hazardous. We,
therefore, recommend that this product is handled only by those persons who
have been trained in laboratory techniques and that it is used in accordance with
the principles of good laboratory practice. Wear suitable protective clothing, such
as lab coat, safety glasses, and gloves. Care should be taken to avoid contact
with skin and eyes. In the case of contact with skin or eyes, wash immediately
with water. See MSDS (Material Safety Data Sheet) for specific advice.

INTRODUCTION

The poly-adenylated tail (poly(A) tail) on nearly all eukaroyotic mRNAs plays a
number of important roles in mRNA metabolism including enhancing translation,
mRNA stability and transport from the nucleus('?. Studies in several model
organisms have shown regulated deadenylation is rate limiting for mRNA
degradation. Importantly, deadenylation is now recognized as a mechanism of
miRNA mediated gene regulation®4. Thus, identifying changes in poly(A) tail-
length can yield insights into mRNA regulation and subsequent physiological
impact.

The Poly(A) Tail-Length Assay Kit uses four key steps to enable poly(A) tail-
length determination. In Step 1, poly(A) polymerase adds a limited number of
guanosine and inosine residues to the 3'-ends of poly(A)-containing RNAs®9.
In Step 2, the tailed-RNAs are converted to cDNA through reverse transcription
using the newly added G/I tails as the priming sites. In Step 3, PCR amplification
products are generated using two primer sets. A gene-specific forward and
reverse primer set designed upstream of the polyadenylation site (e.g. the
3'-UTR) is produced as a control for the gene-of-interest. The second set of
primers uses the gene-specific forward primer and the universal reverse primer
provided with the kit to generate a product that includes the poly(A) tails of

the gene-of-interest. Finally, in Step 4, the PCR products are separated on an
agarose or polyacrylamide gel. The poly(A) tail-lengths of the gene-of-interest
are the sizes of poly(A) PCR-amplified products minus the calculated length of
the gene-specific forward primer to the putative polyadenylation start site.

ASSAY PROCEDURE OVERVIEW

The Poly(A) Tail-Length Assay Kit is designed for G/I tailing up to five samples
of total RNA. All necessary components are provided to perform 4 reverse
transcription and 80 PCR reactions on each of the five tail-extended samples.
Reaction products are then assessed by gel electrophoresis.

The protocol includes the following steps:
e Step 1: G/I Tailing
e Step 2: Reverse Transcription
¢ Step 3: PCR Amplification
e Step 4: Detection

(60 min incubation)
(70 min incubation)
(30-60 min incubation)

poly(A) start site
RNA /\_/\/\tmammam“m“

D
Step 1: G/l Tailing T T~ T AAAAAAAAARARARAAAAAAAA (G/I),

Step 2: Reverse Transcription T~ T AAAAAAAAARARARAAAAAAAA (G/T),
QA(G/T) s

TTCCCCCC

oJ

-
/\/\/\TTTTTTTTTTTTTTTTTTTTTTCCCCCC
Step 3: PCR
p3a- pO|y(A)taI| TTTTTTTTTTTTTTTTTTTTTTCCCCCC
3b. gene-specific — «—
v poly(A) universal

startsite  551y(a) primer

poly(A) tail PCR
gene-specific PCR

. poly(A) gene no
Step 4: Detection tail specific RT

A length EEE I = R I = 3

%

Figure 1. Poly(A) Tail-Length Assay Procedure.



MATERIALS NOT SUPPLIED

The following materials are required for use with the Kkit:

¢ 100 ng to 2 pg of total RNA (see Starting Materials and Related Product
sections for advice and sample preparation kits)
e Specific PCR forward and reverse primers designed for the gene-of-interest
(see Supplementary Information for design guidelines)
® Microcentrifuge
e Thermal cycler
e Adjustable precision pipettes
* RNase-free filter pipette tips and Nuclease-free tubes
e Appropriate PCR plates/tubes for instrument
¢ Disposable gloves
¢ Gel electrophoresis
- Molecular weight marker (USB PN 76712 or 76710)
- DNA loading buffer (USB PN 76715 or 76720)
- 2-2.5% agarose (USB PN 32802) gel and TAE buffer (USB PN 75904 or
74015)
- 4-6% non-denaturing polyacrylamide (USB PN 75848) and TBE buffer (USB
PN 75891)
- UV transilluminator or fluorescence image scanner

PROTOCOL
Reagent and Sample Handling

Thaw reagents on ice, mix thoroughly before use and immediately return unused
materials to -20°C. When preparing working reagents, measure components
accurately, mix thoroughly, spin briefly and keep on ice. Assemble reactions on
ice or at the indicated temperature throughout the procedure.

When working with RNA, wear gloves at all times while handling reagents,
materials and equipment to prevent RNase contamination from hands. Clean
pipettes and work areas with RNaseAway™ or RNaseZap® to reduce the risk of
RNase contamination. Use RNase-free plastic ware and RNase-free buffers and
reagents.

Starting Materials

A typical assay reaction uses 0.1 — 2 pg of total RNA. The amount of total

RNA required per assay depends on the target abundance in the sample. It is
important to use RNA that is completely free of contaminating genomic DNA. It
is generally unnecessary to treat the RNA with DNase | to remove any genomic
DNA contamination. However, certain RNA preparations may yield non-specific
amplification products that can be removed by treating the isolated RNA with
rDNase | (PN 78311). Samples treated with DNase | should be extracted with
phenol-chloroform or purified with a column-based procedure.

Assay Controls

Prepare an “Assay Positive Control” by using the supplied HeLa Total RNA and
human actin PCR Forward Primer. This control will be used to assess assay
components and procedures.

Prepare a “No RT Negative Control” to assess non-specific amplification by
substituting the 10X RT Enzyme Mix with Nuclease-Free Water.

Prepare a “Specific Primer Control” to assess specificity of the gene-specific
PCR forward primer by substituting the Universal PCR Reverse Primer with the
gene-specific PCR reverse primer (not supplied).

The following table summarizes the recommended reactions that should be
performed.

- Reverse e
Step G/l Tailing Transcription PCR Amplification
Tail PCR Primers | Specific PCR Primers
Input |Enzyme | Buffer | Enzyme | Buffer | Forward | Reverse | Forward | Reverse
Assay Positive v/Hela
Control RNA / 4 / 4 vactin | /Universal n/a n/a
Sample
No RT Negative
Control 9 ;{e’\i& 4 4 water 4 S v Universal n/a n/a
Specific Primer test
Control RNA 4 / v/ 4 n/a n/a S S
test .
Poly(A) Test RNA 4 4 4 4 S v Universal n/a n/a

v indicates use of supplied components.
S indicates gene-specific.



Thermal Cycler Programs

During the Poly(A) Tail-Length Assay, the samples are placed in a thermal cycler
three times. Therefore, we recommend programming your thermal cycler(s) with
the following programs prior to sample processing.

Programs
1. G/l Tailing: 37°C for 60 min
2. Reverse Transcription: 44°C for 60 min; 92°C for 10 min; and 4°C hold
3. PCR Amplification:

Two-Step PCR, Recommended | Three-Step PCR

94°C for 2 min 94°C for 2 min

30-35 cycles of: 30-35 cycles of:
94°C for 10 sec 94°C for 10 sec
60°C for 30-60 sec 58°C for 30 sec

72°C for 5 min 72°C for 30 sec

4°C hold 72°C for 5 min

4°C hold

Note: Certain targets may exhibit sub-optimal amplification with the Two-Step
PCR protocol. The Three-Step PCR protocol should be used in cases where
weak PCR amplification is observed.

PROTOCOL
Step 1: G/l Tailing

Use the following protocol to add poly(G/I) tails to a total RNA sample. For the
positive control, substitute the provided Hela total RNA for an experimental
sample. This standard protocol applies to a single 20 pl G/I Tailing reaction.

1. Thaw frozen reagents on ice and mix thoroughly by vortexing. Enzyme mixes
should be gently flicked to mix. Centrifuge briefly.

2. Add the following reagents in Table 1 to a nuclease-free tube. Mix gently
by pipetting up and down and then centrifuge the tube briefly to collect the
contents. Keep samples on ice.

Table 1. G/I Tailing Mix

Reagent Per reaction
Total RNA sample, 1 pg (0.1 - 2 pg) up to 14 pl
5X Tail Buffer Mix 4l

10X Tail Enzyme Mix 2l
Water, Nuclease-Free to 20 pl

3. Incubate at 37°C for 60 min
4. Add 2 pl 10X Tail Stop Solution and mix well.

5. Proceed to Step 2: Reverse Transcription. Alternatively, tailed RNA samples
can be stored at -20°C until ready to proceed to Step 2.

Step 2: Reverse Transcription

Use the following protocol to reverse transcribe the poly(G/l) tailed RNA. This
standard protocol applies to a single 20 pl reverse transcription reaction. Master
mixes for multiple reactions can be made by increasing the volumes of reaction
components proportionally.

1. Thaw frozen reagents on ice and mix thoroughly by vortexing. Enzyme mixes
should be gently flicked to mix. Centrifuge briefly.

2. Add the following reagents in Table 2 to a nuclease-free tube. Mix gently and
briefly spin down the tube contents. Keep on ice.

Table 2. RT Mix

Reagent RT + RT - (control)
G/I Tailed RNA Sample 5l 5l

5X RT Buffer Mix 4 pl 4 pl

10X RT Enzyme Mix 2 pl -
Water, Nuclease-Free 9 pl 11 pl

Note: Each kit supports 20 x 20 pl reactions.
3. Incubate at 44°C for 60 min; 92°C for 10 min; and at 4°C hold.

4. Proceed to Step 3: PCR Amplification. Alternatively, cDNA samples can be
stored at -20°C until ready to proceed to Step 3.



Step 3: PCR Ampilification

Use the following protocol to PCR amplify the poly(G/l) tailed cDNA. This
standard protocol applies to a single 25 pyl PCR reaction. Master mixes
for multiple reactions can be made by increasing the volumes of reaction

components proportionally.

1. Dilute each RT sample by adding 20 pl Nuclease-Free Water (40 pl final

volume).

2. Thaw frozen reagents on ice and mix thoroughly by vortexing. Mix HotStart-IT®

Tag DNA Polymerase by gently flicking. Centrifuge briefly.

3. Add the following reagents in Table 3 to a nuclease-free tube. Mix gently and
briefly spin down the tube contents. Keep on ice.

Table 3. PCR Mix

RT + RT - RT + RT -
Reagent Tail Tail Specific | Specific
PCR PCR PCR PCR
Diluted RT sample uptob5upl [ upto5pl | upto5pl | upto5pl
5X PCR Buffer Mix 5l 5l 5l 5l
10 uM Gene-Specific PCR 1ul 1ul 1ul 1ul
Forward Primer
10 uM Universal PCR Reverse 1l 1l - -
Primer
10 uM Gene-Specific PCR - - 1ul 1ul
Reverse Primer
25mM MgCl,* optional optional optional optional
1.25 units/pl HotStart-IT® Tag 1l 1l 1l 1ul
DNA Polymerase
Water, Nuclease-Free to 25 pl to 25 pl to 25 pl to 25 pl

*Additional MgCl, may be required to increase amplification efficiency of certain

targets and is provided in this kit.

4. Proceed to Step 4: Detection. Alternatively, PCR products can be stored at
-20°C until ready to proceed to Step 4.
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Step 4: Detection

The size of PCR products can be assessed by running an aliquot of the reaction
on an agarose or polyacrylamide gel. To start, we recommend loading one

half of each PCR reaction (12.5 pl) per lane on a 2.5% agarose TAE gel. For
increased resolution, load one half of each PCR reaction (12.5 pl) per lane on a
5% non-denaturing polyacrylamide TBE gel. Stain gels with ethidium bromide
or SYBR® Gold and visualize with a standard ultraviolet transilluminator or
fluorescence image scanner.

See the Supplementary Information Section for guidelines on gel electrophoresis
and data analysis.

SUPPLEMENTARY INFORMATION

Data Analysis

The Poly(A) Tail-Length Assay Kit determines the length distribution of mMRNA
poly(A) tails. PCR products of mRNAs with short tails will yield discrete bands,
whereas mRNAs with long tails will yield a smear on the gel (Fig. 1). PCR
amplification with the gene-specific forward primer and Universal reverse primer
amplifies the sequence upstream of the polyadenylation start site site (e.g. the
3'-UTR) to the end of the poly(A) tails. The poly(A) tail-lengths of the gene-of-
interest are the sizes of poly(A) PCR-amplified products minus the calculated
length of the gene-specific forward primer to the putative polyadenylation

start site (Fig. 2). PCR with the gene-specific forward and reverse primers
should amplify only the upstream sequence of the expected size to validate the
specificity of the gene-specific forward primer. The “No RT Negative Control”
reaction should have no signal. Examples of results are shown in Figs. 3 and 4.

poly(A)

) universal
start site reverse
forward reverse \l/ primer
primer primer  pananaananaARARARAAAAARA SO N
| . ]
< y >

z

Figure 2. Example of poly(A) tail-length determination. A-tail length is (z-y-35) where z
can vary based on gel results.
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Figure 3. Comparison of human actin poly(A) tail-lengths in brain, muscle, liver

and Hela cell. One microgram total RNA and 4 pl of diluted RT samples were used in
G/| Tailing and PCR reactions, respectively. The recommended two-step PCR program
was used. One half of each PCR reaction (12.5 pl) was analyzed on 6% non-denaturing
polyacrylamide-TBE gel stained with SYBR® Gold (A), and 2.5% agarose-TAE gel stained
with ethidium bromide (B). RT (+); No RT Negative Control (-); poly(A) tail PCR (A); gene-
specific PCR (S); and 100 bp DNA Ladder (USB PN 76712) (M).

A B
Hela total RNA (ug/reaction)
At 0 ©O© v~ M W0
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Tmaeeees HeLa Total RNA (pg/reaction)
actin

Figure 4. Detection sensitivity of the USB Poly(A) Tail-Length Assay. Actin poly(A)
tail-length was determined from a two-fold serial dilution HelLa total RNA. Samples were
processed as described in Fig. 3B (A). The top image was quantified by densitometry (B).
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PCR Primer Design

Universal reverse primer: The Universal PCR Reverse Primer supplied with each
kit is used as the reverse primer in poly(A) tail-length detection PCR reactions. It
is supplied at 10uM and used at a final concentration of 400nM.

Gene-specific forward and reverse primers: These are the primers that are user-
defined for the gene-of-interest. They should be diluted to 10uM in TE Buffer
(PN 75893) and used at a final concentration of 400nM. The forward primer is
used with the universal reverse primer to generate the poly(A) tail-length PCR
products and the gene-specific forward and reverse primers are used together
to verify the specificity of the forward primer and the presence of the target
within the RNA sample.

The gene-specific PCR primers should be located within 50-300 nucleotides
upstream of the poly(A) start site to allow proper resolution of PCR products

by gel electrophoresis. If possible, the gene-specific reverse primer should

be located immediately upstream of the poly(A) start site for straightforward
calculation of the poly(A) tail-lengths. We recommend using computer programs
designed to select appropriate primers in a given sequence. Several public
primer databases are available on the internet. Some examples of databases
include:

NCBI, http://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_
LOC=BlastHome

Primer3, http://frodo.wi.mit.edu

IDT, http://www.idtdna.com/Scitools/Applications/Primerquest

In general, follow these guidelines for best results:
¢ Primers should range in length from 19 to 30 nucleotides,
e G+C content in the range of 30 to 50%,
e T values ranging from 55-60°C,
e Analyze for cross-reactivity in the organism’s database.

Due to the AT-rich content in 3' UTR sequences, it may be difficult in some
cases to design a primer that fits these specifications. We have also tested that
primers with T, below 55°C and have found that these can work in this assay as
long as the gene-specific forward primer has been validated for specific priming
and amplification of the gene-of-interest. In general, two specific forward
primers and one specific reverse primer should be designed per gene-of-interest
for best possible results. An example of using different specific forward primer
designs for poly(A) tail-length determination is shown in Fig. 5.

13
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k1
4981 ccccaéagag ctaactgggt tacagtgttt tatccgaaag tttccaattc cactgtcttg

5041 tgttttcatg ttgaaaatac ttttgcattt ttcctttgag tgccaatttc ttactagtac

5101 tatttcttaa tgtaacatgt ttacctggaa tgtattttaa ctatttttgt atagtgtaaa
ka4,

5161 ctgaaacatg cacattttgt acattgtgct ttcttttgtg ggacatatgc agtgtgatcc
k5 k6

5221 agttgttttc catcatttgg ttgcgctgac ctaggaatgt tggtcatatc aaacattaaa

5281 aatgaccact cttttaattg aaattaactt ttaaatgttt ataggagtat gtgctgtgaa

5341 gtgatctaaa atttgtaata tttttgtcat gaactgtact actcctaatt attgtaatgt

RP Poly(A) start

5401 aataaaaata gttacaggga Caaaaaaaaa aaaaaa

| k-ras primer | 5' - 3' Sequence | T, (°C) | GC (%) | Length (nt) |
k1 CCACAGAGCTAACTGGGTTACAGT 58.4 50 24
k2 TGTAACATGTTTACCTGGAATGT 52.3 35 23
k3 TGTATAGTGTAAACTGAAACATGCAC 53.6 35 26
k4 CATTGTGCTTTCTTTTGTGGGACA 56.5 42 24
k5 TGGTTGCGCTGACCTAGGAATGTT 60.8 50 24
k6 CGCTGACCTAGGAATGTTGG 55.6 55 20
k-RP GTCACTGTAACTATTTTTATTAC 45.2 26 23

Figure 5. Different gene-specific forward primer designs for poly(A) tail-length
determination of k-ras from HeLa total RNA. Primer location on k-ras transcript (B) and
primer information are shown (C). Samples were processed as described in Fig. 3B (A). No
RT Negative Control (RT -); poly(A) tail PCR (A); gene-specific PCR (S); and 100 bp DNA
Ladder (USB PN 76712) (M).
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Analysis by Gel Electrophoresis
Preparing and running agarose gels

1.

Choose a horizontal gel electrophoresis apparatus with a capacity of =15 pll
per well.

Prepare 2.5% agarose TAE gel by mixing 2.5 gm agarose (PN 32802) per
100 ml 1X TAE Buffer (e.g. PN 75904 or 74015, diluted to 1X with distilled
water).

Heat to boil the agarose until completely dissolved.

Cool to ~65°C, then add ethidium bromide to 1 pg/ml (or 1 drop of ethidium
bromide, PN 75816, per 100 ml).

. Pour the gel solution into the gel tray with comb to form wells and let set

completely.

Prepare sample by adding loading buffer to 1X (e.g. 4 pl of 6X Loading Buffer,
PN 76715 or PN 76720).

Mix and quick spin to collect tube contents at the bottom of the tubes.

Load 14 pl of the dye-PCR mix sample per lane. For the first and the last
lane, load DNA marker (e.g. 3 pl of 100 bp DNA Ladder, PN 76712).

Run in 1X TAE Buffer (e.g. PN 75904, diluted to 1X with distilled water) at
150 volts for 40-60 min.

10. Visualize and document with a standard ultraviolet transilluminator or

fluorescence image scanner.

15



Preparing and running polyacrylamide gels

1.

Choose a vertical gel electrophoresis apparatus with a capacity of =15 pl per
well. Follow the manufacturer’s instructions for the details of assembling gel
apparatus.

.One 10 cm x 15 cm x 1 mm gel requires 15 ml of gel solution. Prepare 5%

polyacrylamide TBE gel by mixing the following:

TROUBLESHOOTING

Problem

Possible causes and solutions

For 15 ml

5X TBE (PN 75891) 3 ml
40% acrylamide solution (19:1 acrylamide:bis-acrylamide, 1.9ml
PN 75848)

water to 15 ml 10.1 ml
Add the following reagents immediately before pouring the gel:

10% ammonium persulfate (PN 76322) in water 120 pl
TEMED (PN 76320) 16 pl

. Pour the gel solution into the gel cassette and place comb to form wells and

let polymerize completely at room temperature for at least 30 min.

. Prepare sample by adding loading buffer to 1X (e.g. 4 pl of 6X Loading Buffer,

PN 76715 PN 76720).

. Mix and quick spin to collect tube contents at the bottom of the tubes.
. Load 14 pl of the dye-PCR mix sample per lane. For the first and the last lane,

load DNA marker (e.g. 3 pl of DNA Ladder, 100 bp, USB PN 76712).

. Run in 1X TBE Buffer (e.g. PN 75891, diluted to 1X with distilled water) at

~7 watt, constant power or ~25 mAmp, constant current for 30-60 min.

. Stain with SYBR® Gold Nucleic Acid Gel Stain (Life Technologies) according

to the manufacturer’s instructions.

. Visualize and document with a standard ultraviolet transilluminator or

fluorescence image scanner.
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Weak or no signal

1. Poor RNA sample quality
— Check RNA integrity by gel electrophoresis
or bioanalyzer.

2. Low abundant RNA target

— Increase the amount of total RNA to 2 ug per
G/I Tailing reaction.

— Use poly(A)-enriched RNA. Up to 0.5 pg
poly(A) RNA sample per reaction can be
used.

— Increase the sample volume for gel analysis.

3. Sub-optimal PCR condition

— Increase the amount of diluted RT to 5 pl per
PCR reaction.

- Optimize MgCl, for the PCR reaction.

— Try different PCR forward primer.

— Increase the number of PCR cycles.

— Decrease PCR annealing temperature.

— Increase PCR extension time.

— Try the Three-Step PCR protocol.

— Use the supplied PCR reagents. These
components have been optimized for use
with this assay.

Non-specific signal

1. Poor RNA sample quality
— This may indicate the presence of
contaminating genomic DNA in the RNA
sample. Treat the RNA sample with DNase |
and remove the DNase | by phenol-
chloroform extraction or a column-based
purification.
2. Isoform detection
— Check if the gene-of-interest has different
isoforms and the unexpected signals
correspond to the presence of alternatively
spliced transcripts.
— Design new specific forward primers that
allow isoform discrimination.

17



Problem Possible causes and solutions

3. Sub-optimal PCR condition

— Use the recommended Two-Step PCR
protocol.

— Decrease the number of PCR cycles.

— Design new specific primers.

— Use the supplied PCR reagents. These
components have been optimized for use
with this assay.

4. DNA contamination during sample processing
— Use filter-barrier tips for assay set-up.
— Replace all reagents for PCR.

If problems persist please contact Technical Support for assistance at

(800) 321-9322 or USBtechsupport@affymetrix.com. For technical support
outside the U.S., please visit our website for up-to-date contact information on
the USB product distributor within your area.
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RELATED PRODUCTS

Product Application Pack size Product number
PrepEase® RNA Clean-Up Kit Clean-up of RNA 10 preps 78875

50 preps 78876

250 preps 78877
Agarose LE Gel electrophoresis 25gm 32802

100 gm

250 gm

500 gm

1 kg
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Product Application Pack size Product number
Ammonium Persulfate Gel electrophoresis 100 gm 76322
DNA Ladder, 100 bp Gel electrophoresis 500 pl 76712
DNA Loading Buffer, 6X Gel electrophoresis Tml 76715
(included with 76710 and 76712) 5ml
6X DNA Loading Buffer (BXF) Gel electrophoresis 1ml 76720
5ml
Ethidium Bromide Drops Gel electrophoresis 5ml 75816
PCR Markers, 50-2,000 bp Gel electrophoresis 250 pl 76710
RapidGel, 40% Liquid Gel electrophoresis 500 ml 75848
Acrylamide Stock Solution
TAE Buffer, 10X Solution Gel electrophoresis 1L 75904
5L
TAE Buffer, 50X Solution Gel electrophoresis 100 mi 74015
TBE Buffer, 5X Solution Gel electrophoresis 1L 75891
5L
TEMED Gel electrophoresis 100 ml 76320
PrepEase® mRNA Mini Spin Kit | Isolation of mMRNA 12 preps 78878
PrepEase® RNA Spin Kit Isolation of RNA 10 preps 78765
50 preps 78766
250 preps 78767
PrepEase® RNA SVE Spin Kit Isolation of RNA 10 preps 78772
50 preps 78773
250 preps 78774
PrepEase® Plant RNA Spin Kit Isolation of RNA from plant | 20 preps 78770
cells 50 preps 78771
PrepEase® RNA/Protein Spin Kit | Isolation of RNA/protein 10 preps 78870
50 preps 78871
250 preps 78872
rDNase |, RNase-Free Removal of contaminating 1,000 units 78411
DNA 2,500 units
TE Buffer, 1X Solution Resuspension/dilution of 100 ml 75893
DNA 10x1ml
500 ml

Affymetrix, Inc.
USB® Products

USA

Cleveland, Ohio

(800) 321-9322
www.usbweb.com

Europe

Staufen, Germany

+49(0)76 33 - 933 400
www.usbweb.de

USB products distributed outside the USA:
Please visit the USB website at www.usbweb.com for up-to-date contact
information within your area.

19



‘ysem-afe pue Joamoys A1ajes e 0} ssa00Y "Ss}sil Jo sioden ‘Isnp

0} 2INsodxa [0J}UO0D 0} PAPSBU SE }SNEYXS [ED0] JO UOIFE|IJUSA [EDIUBLIS|A 'SOAS JO UDYS )M [BLS}eW JO JOBJU0D
pIOAY “pJezey ay} 0} ajedoidde pue (jusjeainba 4o) HSOIN Ag panoidde uonosioid Aiojesidsal asn "uonosioid
Kiojesidsal Jo) paau 8y} a1enjensa pinoys isiusibAy [euisnpul payiienb v Joledidsal panoidde-HSOIN pue seno|b
‘sasse|b AJajes ‘1eoo ge| Buipnjoul Buiylolo pue Juswdinba aaosjoid [euosiad ajeudoidde sespy “1onpoid syl
yum Buppom usym suoineosald [esianiun aaesqQ “Bulipuey Jaye Alybnoioys Ysepn "spunom uado yim 3oejuod
JO UOI308[Ul SNOUSAEIIUI ‘UOIFEINDOUI [BIUSPIOOE PIOAY "Sjusbe snonioajul Builiiusues jo ajqedeo alem Asuy Ji se
$90IN0S UBWINY Woij pasedaid syonpoud |[e ajpueH "s80in0s UewWwNY Woij paye|os! sl 88/ G/ #Boleje) :uonnen

‘sfeuajew a|qiedwoou; woiy Aeme

0,02~ 18 1 2I0IS "S9A8 JO UIYS YIM [BLIS}EW JO JOBIUOD PIOAY "UOIE|IIUSA 8yenbape asn "uonosjoid Alojesidsai Joy
paau 8y} ajenjeAs pjnoys isiuaiBAY [euisnpul paiifenb v uojesidsal (jusfeainbs o) pancidde-HSQIN pue sano|b
‘sasse|b Ajajes ‘1eoo ge| Buipnjoul Buiyiolo pue Juswdinbs aaosioid [euosiad areudoidde sespp “1onpoid siyy
yum Buppom usym suopneosald [esianiun aaasqQ Bulipuey Jaye AlyBnoioys Ysepn "Spunom uado Yim 3oejuod

JO UOI308[Ul SNOUSAEJIUI ‘UOIFEIND0UI [BIUSPIOOE PIOAY "Sjusbe snonosjul Buiiisues) jo ajqeded alem Asujy Ji se
$90JN0S UBWINY WoJ) pasedaid syonpoud |[e ajpueH "s82inos UewWwNY Woij paye|os! s| 8g8/G/ #Boleje) :uonnen

*uolje|lJuUsA
a1enbape asM 'saAd JO UIMS YUM [ELIBJEW JO JOBIUOD PIOAY JSUIBJUOD S}SEBM B|qE}NS B Ul 99E|d pue JusgIosge
Haul ue Yum |lids sy} ureuo) “plezey ayj Joy areldoidde Jojesidsal (JusjeAinbs Jo) panocsdde-HSOIN pue sano|b
‘sasse|b Ajayes ‘1eod ge| Buipnjoul Buiyiolo pue Juswdinbs aAnosjoid [euosiad sreudoidde sespp 1onpoud siyy
yum Buppiom usym suolnesaud [esiaAiun aaesqQ Buljpuey Jaye A|ybnoloyl Ysepn 'spunom uado ypm 3oejuod
JO UO[}98[Ul SNOUBABJIUI ‘UOIIRINOOU] [BIUSPIOOE PIOAY “Sjuabe snoljosjul Buniiwsuel; jo ajgeded atem Asyy i se
$92Jn0Ss uewny wouy pasedaid sjonpoud ||e sjpueH ‘Sa2In0s UeWNY Woij paje|os! sl 88/ G/ #0o[ere) :uoinen

"(402G2) D-00% = 0190A]5) 10} BiNyesadwa} UOHUBIOINY {(4.1"6.E) D.E61 = 10480415 Joj utod yse|4

‘a|ge|lene JoN - Joddn {|°| - 1Mo = |0J92A|D) J0} SHWIT uoisojdx]

‘uoiso|dxa ue aonpoud Aew spusbe Buizipixo Buoils Yim 10eju0)) :|0I9AI5) J0- 'SUOIIPUOD Bilj JBpun

sawny 91X0} SHWJ “Weoy Jo Jopmod AIp ‘OpIxolp uogJed asn :AJuo sall ||lews 404 ‘sniesedde Buiyiesiq pauiejuod
Jjes panoidde (jusjeainba 10) HSOIN 4eap\ @41} Buipunouns Jo Buiuoddns ayj ysinBuiixe 0} 8|geHNS BIpaW as

‘uosJad snojosUOOUN Ue 0} yinow Aq

BuiyAue anlb Jens sebelanad 01j0yoo[e PIOAY "UOIUSHE [BOIpSLU SJEIpaLIWI 489S pue Joyem Muld :NOILSIONI
*UOIJUSHIE [BD]pSWL S}EIpaLULI 489S “WIEM pue Jainb wijolA dosy) “uonelidsal [eiolipe oAb ‘Buiyesiq

10U J| "USBAX0 BAIB ‘YNoiIP SI Bulyyeaid J| e Ysaij O} SAOW pue 2INsodxs WoJj WIROIA 8y} dA0waY NOILY TVYHNI
*sjsisiod UOIe}ILI §I UOUSHE [BOIPSW %99S "9SNai 210)9q

ysem pue Buiylo[0 PareUILEIUOD SA0WSY Jeyem pue deos yum AlyBnoioy) ysem usy} 4eyem Yum ysni4 :NIMS

's}sisiod UOIe}LLI §I SOIAPE [BIPSW %99S "UlW G| JO} Jofem UYHM ysn|4 :SIAT

Juey| ‘prezeyolg

SOH
Juey| ‘prezeyolg

dIHO

- %00}~ V/N VNY [e10L e1eH
‘uolrew.ojul ajgeolidde oN 887G/ 1usuodwoy) 104
"sanolb pue Buiyiolo - %G~ G-18-99 [0180A19
aAosj0.d B|gBYNS JESM LE/9ES - %9' 1L~ 1-€G-G811 IOH-sUL
*90IApE *0979/ JUsUOdWoy) 10

[eOIpaW Yeas pue Jayem jo Ausid uonoes

yum Ajerelpawil asull ‘seke  uolyewoju|
UHM JOBJUOD JO 8SBO U] 92'S KioyenBoy, %05~ S-18-99 [0190A19
‘upjs pue walsAs Aojelidsal LIS B2z A
‘sake o} Bunepu gg//€/9¢:d pue 19¥9/ Sjusuoduwio] 104
"®N\OCE UohewIojUl 895 %61~ L-0V-L¥¥. dpLOIYD winissejod
'G9¥9/ JusuodWoD) 1o
"saA0|B pue Buiyiopo - %< 1-0v-L¥¥. 8pLOIYD winissejod
aA}08}04d B|qEHNS JBSM LE/9E'S - %< 1-€G-G8} 1 IOH-SUL
‘sofe pue G [ Jusuodoy) 1o

US UM JOBJUOD PIOAY G2/vS:S
Inoden ayyealq jou oQ £2:S - %8¢~ 1-0v-L¥¥. 8pLOIYD winissejod
‘upjs pue weysAs Aoyeadsal - %6'€~ 1-€G-G8} 1 IOH-SUL
‘soke o} Bure| 8e//€/9¢:d

saseiyd S B H dIHO AL 1M% ‘'ON SV advzvH

NOILO3L0Hd TVNOSHad

JOVHOLS ANV ONITANVH

S3IHNSVAW ISVIT3H TVLNIAIOOV

NOILVYINHOANI ONILHOIJ-3dId

SIHNSVAN alv-Lsdid

NOILVYOIdILN3Al SGUVZVH

S1ININOdWOD SNOAHVZVH
/NOILISOdINOD

188€-125-€0. :EPEUED B WS 9PISINO
00€6-+2 (008) :093WaYD
TOVINOD AONIDEINT

QUON
‘H39WNN 033

0Sv9.L
‘3403 1ONAodd

“eaJe INOA UIyIMm sioinguisip 10npold gSn Uo uoewIoul
JOBJUOD 10} WOD*GIMASN"MMAM JE 8}ISqaM JNo JISIA 8Ses|d

0005-G9Z (912) :dUoyd 8z OIUO ‘PUBIOASID ‘PEOY SIIIN 11192

*au] ‘XujBWAYY - S19NPoId ogSN
HIMddns

ANVdAINOD ANV
uy Aessy yibue-jiel (v)Ajlod NOILVHVd3Hd/3ONVLSaNsS
‘JINVN 1ONaoydd JH1 40 NOILLVOIdILNIAIl

(SDOH) pJepuels uoedIUNWWOY pJezeH SN 8y} pue suolje|nbay
(dIHD) (Buibexoed puE UOKEWLIOU| PJeZEH) S[edlWayD MN
2y} Y109 yum aoue|dwod Joj papiaoid S| uojjewlojul piezeH

6002/€ /10 “uoisiney
199ys ejeq A1ajes |eusie N

21

20



‘suolje|nBeu a|qeoldde ejeudoidde yym 8oUBPIODOE Ul 8 0} J8sn 8y} AQ paulLLIBlep 84 1SnW 18ays
BIEP SIU} Ul PAUIBIUOD UOHBLUIONI 8U} JO SN AUy "UOITEDILISA PUB UOIIBBIISeAU ‘UOIBISPISUOD INOA IO} PaJayo SI YoIyM Uisiey Paurejuod UoiewIoul 8y}
1O SSBUB}B|dWO0D J0 AOBINOOE BU} 0} SB AJUBLIEM JO JUSWISIEIS OU Saxew Auedwo) 8y "|qelel g 0} paAsijag uolewioul uodn paseq s| 188ys Blep siyL

‘uolyew.oul a|qeoljdde oN - G9 uolsodo.d eluioyen
“(3snp [e303) gw/Bw G| WML 13d YHSO
“(eyeinorued [e103) gw/Bw 0L VML-ATL HIDOY (10499419 404 - sy 8insodx3
"AiojusAul [eDIWBYD :BPHOJYD WNISSBIOd PUE ‘[DH-SHL ‘[0190A15) 104 - (9)8 UOROSS VOSL Vd3
‘uolew.oul 8jqedldde ON - £1¢ YHYS
‘uolew.oul 8jqedlidde ON - Z0E YHVS
‘uolyewJoyul a|geolidde oN - YHOH

‘uolewJoyul 8|qeolidde o :v1v| / 10ad SN
‘suolje|nBau [eiops) pue ‘sjels ‘[eoo| ajgeoljdde yym sOUBpPIOOOE Ul [eLsiew Jo 8sodsiq
"3|ge|leAR UOIBWIONI ON

"uolelsIuIWPY UiesH pue Ajojes [euoednaoQ = YHSO
's1sIUBIBAH [BIISNPU| [EJUSWLIUIBAOL) JO 90UBISJUOYD) UBDLBWY = HIDDY
"S90UBISONS [eDIWaYD JO S}0aYT 010 Jo AusiBey = SO3 14 (s)uomiuyeq
10onpoud siyl yum Bupiom usym suoinedaid [esiaaiun anesqO
‘Buiipuey Jaye Ajlybnoioy; ysep) Juswdinba aanosioid [euosiad areudoidde Jeap) 'spunom uado yym 10ejuod
JO UOJ308[ul SNOUSBABIUI ‘UO[IBINJOUI [BIUSPIDOE PIOAY “Sjusbe snoljosjul Bupiiwsued Jo ajgeded asam Asyy JI se
$92IN0S uewny woJj pasedaid sonpoud |[e 8|pueH "S82JN0S UBwNY WoJj paje|os| sl 887G/ #60[e1eD :NOILNVD
"(0£61) HL/gw/Bw 026< = 05O ¥ed uonereyu “(Gy6 1) B3/6w 0092+ = 05071 ¥ey [e40 eyep Ayoixol
"(9861) PIIA = Hiz/Bw 00G Hadey UMS *(9861) PIIA = Hyg/Bw 00G Hagey o3 :eyep uoneliu|
*0000S08YIN 4epun SOF 1Y Ul pais]| Blep AHOIX0} pue S}08)e aAloNpoidal ‘uolieinw ‘uoijell| (|0I92A|D
's}00ye oluabenw ul paynsal aAey sjuswiadxe Alojeloge]
"(c.61) B%/6w 0092 = 05071 ¥ey [e40 eyep Ayoixol
“(2261) PIIN = Hiz/Bw 00G Hagey 843 :eyep uoneu|
"0000S08S.L 4opun SO 1Y Ul pajsi| eyep AJOIX0} pUB UOIeINW ‘UONENL| :9PLIoJYD WniSsejod
‘S|qe|leAe Blep ON :SOF1Y - [OH-SHL
‘NOILYINHOANI T¥YNOILIaady
“UNS pue S9AF :SNYDHO 13DHVL
"BWO9 pue 8sde||0o ‘ssauseam asned
Aew syunowe a6e7 ‘eayielp pue BuiliOA ‘easneu 0} pes| Aew ainsodxa aAISSaIXd J0 uolsabul :NOILSIONI
‘yyeaiq JO ssaupoys pue ybnoo ‘uolelull esned Aew Jodea Jo uolreleyul 8AISseox3 INOILVY IVHNI
‘saueJIqWBW Snoonw Ajjeloadse ‘eys Aue je uted pue Bujjjems ‘sseupal 8sned Aew J0BU0D INIMS
‘uoljel 9sned Aew joBU0) :SIAT
‘3dNSOdX3H3IN0 40 S103443

‘uoisojdxe ue asneo Aew ploe

SN0J0|YyoodAH pue 81l0|yoodAH WINIPOS UM JOBILOD "8pIX0 pes| pue pioe ouojyosed ‘pioe ouNnyNs ‘pioe ouyu
‘aju0|yoodAy Winiofeo ‘epiwoigoionjuy ‘eyeuebuewiied wnissejod ‘epixosed usbBoipAy yum sainixiw Buipnjoul
sjuebe BuiZIpIXo BUOLIS PIOAY :|0J82AI5) 04 INDD0 JOU [|IM UOIBZLIBWA|0d SNOpIEZEH "SOPIX0O U0CED apnjoul Aew
sjonpo.d uopsodwoosp snopiezeH “sjuebe Buizipixo Buols pue ‘spioe Buolls ‘seseq Buoss woly Aeme 2101
‘uollisodwoosp 8sned Aew Yolym Jesy aAIsseoxe pabuojoid PIOAY “SUOKIPUOD [BULIOU Jepun 8|ge)s S| }onpoid

s|qeoljdde 0N :Bjnwio [ealway)

a|qe|ieAe ejep ON :8jey uoneiodeny S|qE[leAR BJEP ON :9|I}B|OA JUSI9d
a|ge|lene eyep ON :AHABIS Ol10adg 3|qn|os aJe sjusuodwo? ||y :(4eyepn) Aujianios
a|qe|ieAe eyep oN :Ausus(q Jodep 9|qe|leAe Bjep O :2Inssald Jodep
a|qe|ieAe eyep oN :julod Buijiog sSuoNN|oS JO s[elA Buluieuoo 1y :eoueieaddy

NOILYINHOANI AHOLVINO3Y

NOILYINHOANI NOILLYLIHOdSNVY.L
SNOILVH3AISNOD TvSOdsia
NOILVINHOLNI TvJI901093

NOILLYINHOANI TvOI9070JIX0L

ALIAILOVIYH ANV ALITIGVLS

S31143d0dd
AVOINTHO ANV TVOISAHd

23

22





