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About This Guide
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■ Ambion® products and expertise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

IMPORTANT! Before using this product, read and understand the information in 
Appendix B, “Safety” on page 77 in this document.

Revision history

Other Ion library preparation kits and guides

Other library preparation kits and protocols are available. For guides and protocols, 
visit the Ion community at http://ioncommunity.iontorrent.com/ and follow the links 
under Protocols > Construct Library > Construct Library User Guides and Quick 
Reference.

Revision  Date Description of change

E 20 June 2013 • Provided simplified recommendations for 
diluting libraries for use in specific Ion Proton™ 
Template OT2 200, Ion PGM™ Template 
OT2 200 and Ion OneTouch™ 200 Template v2 
DL Kits (see “Determine the library dilution 
required for template preparation” on pages 34 
and 62).

D 17 December 2012 • Combined the whole transcriptome protocol 
for standard and low RNA inputs.

• Added support for the Ion Proton™ System.
• Placed optional materials in Chapter 1, 

“Product Information” and removed index.

C 22 August 2012 • Added the new 48-reaction kit, the Ion Total 
RNA-Seq Kit v2, 48-Reaction Kit 
(Cat. no. 4479789).
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About This Guide  
Ambion® products and expertise

Ambion® products and expertise

Backed by more than 20 years of experience, Ambion® products provide innovative 
solutions for specialized RNA applications including RNA Sequencing. Life 
Technologies has combined Ambion® RNA isolation and gene expression analysis 
experience with the speed and simplicity of the Ion Torrent™ PGM™ platform to 
optimize each module in the Ion Total RNA-Seq Kit v2. Therefore, these products 
provide the highest possible performance in the RNA-Seq workflow.
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Purpose of the product

Use the Ion Total RNA-Seq Kit v2.0 (Cat. no. 4475936 and 4479789) to convert RNA 
transcripts expressed in a cell or tissue into representative cDNA libraries for 
strand-specific RNA sequencing on the Ion Torrent Personal Genome Machine® 
(PGM™) System and the Ion Proton™ System. This user guide supports library 
preparation for up to 200-base-read sequencing: 

• For whole transcriptome libraries, follow the procedures in Chapter 2 on page 15. 
• For small RNA libraries, follow the procedures in Chapter 3 on page 43. 

Preparing 
barcoded libraries

The Ion Total RNA-Seq Kit v2.0 supports barcoded library preparation to enable 
sequencing of multiple samples in a single, multiplexed sequencing run. To prepare 
barcoded libraries, replace the adaptors in the kit with adaptors from the Ion Xpress™ 
RNA-Seq Barcode 01–16 Kit (Cat. no. 4475485).
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Chapter 1  Product Information
Kit components and storage1

Kit components and storage

Ion Total RNA-Seq 
Kit v2, 12-Reaction 
Kit 

Sufficient reagents are supplied in the Ion Total RNA-Seq Kit v2, 12-Reaction Kit 
(Cat. no. 4475936) to prepare cDNA libraries from 12 samples for sequencing analysis 
with the Ion PGM™ System.

Box Components†

† Life Technologies has validated this protocol using this specific material. Substitution may adversely affect performance.

Cap Color Quantity Volume Storage

Ion RNA-Seq Core Kit 
v2, 12-Reaction Kit 
(Part no. 4474906)

Nuclease-Free Water Clear 2 1.75 mL 15°C to 30°C 
(room temperature)

10X RNase III Reaction Buffer Red 1 20 µL –30°C to –10°C

RNase III Red 1 20 µL

Hybridization Solution Green 1 40 µL

2X Ligation Buffer Green 1 150 µL 

Ligation Enzyme Mix Green 1 30 µL 

10X RT Buffer Yellow 1 56 µL

2.5 mM dNTP Mix White 1 30 µL

10X SuperScript® III Enzyme 
Mix

Yellow 1 56 µL

Platinum® PCR SuperMix 
High Fidelity

Blue 1 900 µL

WT Control RNA (1 µg/µL 
HeLa total RNA)

Clear 1 50 µL 

Small RNA Control (1 µg/µL 
human placenta total RNA)

Purple 1 10 µL

Ion RNA-Seq Primer 
Set v2, 12-Reaction 
Kit (Part no. 4474810) 

Ion Adaptor Mix v2 Green 1 tube 30 µL –30°C to –10°C

Ion RT Primer v2 Yellow 1 tube 104 µL

Ion 5′ PCR Primer v2 White 1 tube 20 µL

Ion 3′ PCR Primer v2 Blue 1 tube 20 µL

Magnetic Bead 
Cleanup Module 
(Part no. 4475486)

Processing Plate — 1 — 15°C to 30°C 
(room temperature)Binding Solution Concentrate — 1 bottle 11 mL

Wash Solution Concentrate — 1 bottle 11 mL

Nucleic Acid Binding Beads Clear 1 tube 0.7 mL 2°C to 8°C

IMPORTANT!  Do not 
freeze.
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Appendix A  Supplemental Information
Using 2100 expert software to assess whole transcriptome librariesA

a. Place the cursor on the peak to remove, right-click, then select Remove Peak.

b. Repeat until one peak remains within the region of interest.

c. Drag the lower and upper region limits of the region until the entire library 
is included. 

The software recalculates the median size (bp), concentration (ng/µL), and molarity 
(nM) of the peak region and displays the values in the Peak Table.
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Appendix A  Supplemental Information
Using 2100 expert software to assess whole transcriptome libraries A
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Appendix A  Supplemental Information
Using 2100 expert software to assess small RNA librariesA

Using 2100 expert software to assess small RNA libraries

Review the median 
size

The 2100 expert software automatically calculates the median size (bp) of miRNA 
ligation products. 

Select the Peak Table tab, then review the median size in the Peak Table and at the top 
of the peak in the electropherogram. The median size should be ~87–91 bp.

Perform a smear 
analysis

Perform a smear analysis to quantify the percentage of DNA in the 50–300-bp and 
86–106-bp size range. The desired size range for miRNA ligation products is 
86–106 bp. 

1. In the 2100 expert software, select View Setpoints.
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Appendix A  Supplemental Information
Using 2100 expert software to assess small RNA libraries A

2. On the Global tab, select Advanced settings.

3. In the Sample Setpoints section of the Advanced settings, select the Perform 
Smear Analysis checkbox, then double-click Table. 

4. Set the smear regions in the Smear Regions dialog box:

a. Click Add, then enter 50 bp and 300 bp for the lower and upper limits, 
respectively.

b. Click Add, enter 86 bp and 106 bp, then click OK.

5. Select the Region Table tab. 

6. In the Region Table, review the area values for each of the size ranges you set.
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Appendix A  Supplemental Information
Using 2100 expert software to assess small RNA librariesA

Determine the % 
miRNA library

Using the area values from the Region Table, calculate the % miRNA library in the 
86–106 bp region as a fraction of the 50–300 bp region using the formula: 

% miRNA library = (Area from 86–106 bp ÷ Area from 50–300 bp) × 100

Example % miRNA library calculation

In the example below, the % miRNA library is 68%:

% miRNA library = (30.3 ÷ 44.5) × 100 = 68%
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B   Safety

■ Chemical safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78

■ Biological hazard safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79

WARNING! GENERAL SAFETY. Using this product in a manner not specified 
in the user documentation may result in personal injury or damage to the 
instrument or device. Ensure that anyone using this product has received 
instructions in general safety practices for laboratories and the safety 
information provided in this document.
• Before using an instrument or device, read and understand the safety 

information provided in the user documentation provided by the 
manufacturer of the instrument or device. 

• Before handling chemicals, read and understand all applicable Safety Data 
Sheets (SDSs) and use appropriate personal protective equipment (gloves, 
gowns, eye protection, etc.). To obtain SDSs, see the “Documentation and 
Support” section in this document. 
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Chemical safety

WARNING! GENERAL CHEMICAL HANDLING. To minimize hazards, 
ensure laboratory personnel read and practice the general safety guidelines for 
chemical usage, storage, and waste provided below, and consult the relevant 
SDS for specific precautions and instructions:
• Read and understand the Safety Data Sheets (SDSs) provided by the 

chemical manufacturer before you store, handle, or work with any chemicals 
or hazardous materials. To obtain SDSs, see the “Documentation and 
Support” section in this document.

• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing).

• Minimize the inhalation of chemicals. Do not leave chemical containers 
open. Use only with adequate ventilation (for example, fume hood).

• Check regularly for chemical leaks or spills. If a leak or spill occurs, follow 
the manufacturer's procedures as recommended in the SDS.

• Handle chemical wastes in a fume hood. 
• Ensure use of primary and secondary waste containers. (A primary waste 

container holds the immediate waste. A secondary container contains spills 
or leaks from the primary container. Both containers must be compatible 
with the waste material and meet federal, state, and local requirements for 
container storage.)

• After emptying a waste container, seal it with the cap provided.
• Characterize (by analysis if necessary) the waste generated by the particular 

applications, reagents, and substrates used in your laboratory.
• Ensure that the waste is stored, transferred, transported, and disposed of 

according to all local, state/provincial, and/or national regulations.
• IMPORTANT! Radioactive or biohazardous materials may require special 

handling, and disposal limitations may apply.
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Biological hazard safety

WARNING! BIOHAZARD. Biological samples such as tissues, body fluids, 
infectious agents, and blood of humans and other animals have the potential to 
transmit infectious diseases. Follow all applicable local, state/provincial, and/or 
national regulations. Wear appropriate protective equipment, which includes 
but is not limited to: protective eyewear, face shield, clothing/lab coat, and 
gloves. All work should be conducted in properly equipped facilities using the 
appropriate safety equipment (for example, physical containment devices). 
Individuals should be trained according to applicable regulatory and company/
institution requirements before working with potentially infectious materials. 
Read and follow the applicable guidelines and/or regulatory requirements in 
the following: 
In the U.S.:
• U.S. Department of Health and Human Services guidelines published in 

Biosafety in Microbiological and Biomedical Laboratories found at:
www.cdc.gov/biosafety

• Occupational Safety and Health Standards, Bloodborne Pathogens 
(29 CFR§1910.1030), found at: www.access.gpo.gov/nara/cfr/waisidx_01/ 
29cfr1910a_01.html

• Your company’s/institution’s Biosafety Program protocols for working with/
handling potentially infectious materials.

• Additional information about biohazard guidelines is available at: 
www.cdc.gov

In the EU:
Check local guidelines and legislation on biohazard and biosafety precaution 
and refer to the best practices published in the World Health Organization 
(WHO) Laboratory Biosafety Manual, third edition, found at: www.who.int/ 
csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.cdc.gov/biosafety
http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html
http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html
http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html
http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html
http://www.cdc.gov
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
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Obtaining SDSs

Safety Data Sheets (SDSs) are available from www.lifetechnologies.com/support.

Note: For the SDSs of chemicals not distributed by Life Technologies, contact the 
chemical manufacturer.

Obtaining Certificates of Analysis

The Certificate of Analysis provides detailed quality control and product qualification 
information for each product. Certificates of Analysis are available on our website. Go 
to www.lifetechnologies.com/support and search for the Certificate of Analysis by 
product lot number, which is printed on the box.

Obtaining support

For the latest services and support information for all locations, go to:

www.iontorrent.com/support

At the website, you can:

• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities

• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support
• Search for user documents, SDSs, vector maps and sequences, application notes, 

formulations, handbooks, certificates of analysis, citations, and other product 
support documents

• Obtain information about customer training
• Download software updates and patches

http://www.lifetechnologies.com/support
http://www.lifetechnologies.com/support
http://www.lifetechnologies.com/support
http://www.lifetechnologies.com/support
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Ion contact information

Website: www.iontorrent.com

Ion community: ioncommunity.iontorrent.com

Support email: ionsupport@lifetech.com

Phone numbers
In North America: 1-87-SEQUENCE (1-877-378-3623)
Outside of North America: +1-203-458-8552

Limited Product Warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth 
in the Life Technologies' General Terms and Conditions of Sale found on Life 
Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have 
any questions, please contact Life Technologies at www.lifetechnologies.com/support.

goto:www.lifetechnologies.com/termsandconditions
goto:www.lifetechnologies.com/termsandconditions
http://www.lifetechnologies.com/termsandconditions
www.lifetechnologies.com/support
www.lifetechnologies.com/support
www.lifetechnologies.com/support
www.lifetechnologies.com/support
http://www.lifetechnologies.com/support
http://www.lifetechnologies.com/support
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