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Figure 8. Loading the primers into positions on the MiSeq reagent cartridge. 

NextSeq: Setup custom library prep kit in BaseSpace Sequence Hub 

The steps outlined here are intended for customers generating sequencing data on a 

NextSeq and using the BaseSpace Sequence Hub or a BaseSpace Onsite Sequence Hub 

system for data analysis, which requires the use of the Prep tab for setup. To ensure proper 

sample index demultiplexing, a custom library prep kit must be created and uploaded 

through the Prep tab. To add a custom library prep kit for the UPX 3' Targeted RNA Library, 

perform the following steps. 

1. Download the following four templates from the “Resource” tab of 

www.qiagen.com/shop/sequencing/QIAseq-UPX-3-Targeted-RNA-Panels: 

libraryprep_template_UPX_setA.csv 

libraryprep_template_UPX_setB.csv 

libraryprep_template_UPX_setC.csv 

libraryprep_template_UPX_setD.csv 

2. Log in to BaseSpace or BaseSpace Onsite and go to the “Prep” tab screen. 

3. Select “Biological Samples” from the “Prep” tab start page. 



 

 

QIAseq UPX 3' Targeted RNA Library Handbook   05/2018 48 

4. Choose the samples and click “Prep Libraries.” 

5. Select “+Custom Library Prep Kit” from the “Library Prep Kit” drop-down menu. 

6. In the screen that appears, name the custom kit “UPXsetA” and specify any other options, 

such as read types (Paired End), indexing strategies (Dual Index), and default read cycles 

(Read1 Cycles 95 and Read2 Cycles 27). Then, click “Choose .csv File” and select 

“libraryprep_template_UPX_setA.csv”. 

7. Click “Create New Kit” to generate library prep kit “UPXsetA.” This new kit now appears 

in the drop-down menu and is ready for any future runs. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9. Custom library prep kit setup for the UPX 3' Targeted RNA Library. 

 

8.  Repeat steps 5 through 7 to create new library prep kits “UPXsetB,” “UPXsetC,” and 

“UPXsetD.” 
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NextSeq: Run planning and sequencing preparations 

1. From the drop-down menu on the “Libraries” tab, select library prep kit “UPXsetA,” 

“UPXsetB,” “UPXsetC,” or “UPXsetD”. Check the individual sample and drag it into 

corresponding well to assign INDEX 1 and INDEX 2. 

 

 
Figure 10. Assigning sample indices in the “Libraries” tab.  

 

2. Once indices are assigned, select pool on the “Pools” tab and then click “Plan Run.” 

3. Under “Plan Run”: 

Select “NextSeq” from the “Instrument” drop-down menu. 

Check both R1 and R2 for “Use Custom Primer.” 

Check “Paired End” and verify 95 for “Read 1 Cycles” and 27 for “Read 2 Cycles.” 

Check “Dual Index” and verify 8 for both “Index 1 Cycles” and “Index 2 Cycles.” 

4. Sample dilution and pooling: Dilute libraries to 4 nM for NextSeq. Then, combine 

libraries with different sample indexes in equimolar amounts if similar sequencing depth 

is needed for each library. 
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5. Library preparation and loading: Prepare and load library to load on a NextSeq 

according to the NextSeq System Denature and Dilute Libraries Guide. The final library 

concentration is 1.5 pM on NextSeq. 

6. Custom Sequencing Primer for Read 1 preparation and loading: Use 1994 µl HT1 

(Hybridization Buffer) to dilute 6 µl of QIAseq A Read 1 Primer I (provided) to obtain a 

final concentration of 0.3 µM. Load 2 ml of the diluted QIAseq A Read 1 Primer I to 

Position 7 of NextSeq reagent cartridge. 

7. Custom Sequencing Primer for Read 2 preparation and loading: Use 1994 µl HT1 

(Hybridization Buffer) to dilute 6 µl of QIAseq C Read 2 Primer I (provided) to obtain a 

final concentration of 0.3 µM. Load 2 ml of the diluted QIAseq C Read 2 Primer I to 

Position 8 of NextSeq reagent cartridge. 

Note: All other steps refer to run setup workflow as described in the NextSeq 500 

SystemGuide (part # 15046563) or NextSeq 550 System Guide (part # 15069765-02). 

8. Upon completion of the sequencing run, proceed with “Protocol: Data Analysis,” page 52.
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9.  

 
 

Figure 11. Loading the primers into positions on the NextSeq reagent cartridge. 
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Protocol: Data Analysis 

Important point before starting 

 Data analysis is available at www.qiagen.com/GeneGlobe. 

Primary data analysis procedure 

1. Click “Data Analysis Center” and log in. 

2. Under “Choose format,” select “QIAseq UPX Single Cell Analysis,” or “QIAseq UPX 

Primary Analysis.” 

3. Under “Choose Instrument,” select your instrument. 

4. Click “Start Analysis.” 

5. In the “BaseSpace Samples” tab, “.fastq,” or “.fast.gz,” files can be directly downloaded 

into the software from BaseSpace. 

6. In the “File Upload” tab, add “.fastq” or “.fastq.gz” files. Click “Start upload.” 

7. In the “File Management” tab, all files that have been uploaded to the portal are listed. 

Here, you can share and delete files. 

8. In the “UPX 3' Analysis Jobs” tab, select “Protocol,” “Catalog #,” “Species,” “Cell Index 

Set,” “Select Reads Files,” “File Lanes,” “Instrument,” and “Single Cell Analysis or “Low 

Input Primary Analysis.” Once the selections are made, click “Create Job.”  

9. When the job has been completed, the single-cell cluster analysis can be downloaded 

using the “Download Single Cell Report” link or the primary mapping report can be 

downloaded using the “Download Report” link. Alternatively, when using ultralow input 

samples, secondary differential expression analysis can be performed by using the 

“Secondary Analysis” link. 
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Troubleshooting Guide 

This troubleshooting guide may be helpful in solving any problems that may arise. For more 

information, see also the Frequently Asked Questions page at our Technical Support Center: 

www.qiagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN Technical Services are always 

happy to answer any questions you may have about either the information and/or protocols in 

this handbook or sample and assay technologies (for contact information, visit www.qiagen.com). 

 Comments and suggestions 

Low library yield 

a) Not enough cells 
multiplexed per sample 
index 

A minimum of 24 cells must be multiplexed per sample index. 

b) Using the multi-use Cell ID 
RT Plate, primers were not 
properly reconstituted 

Prior to use, add 2.5 µl Nuclease-free Water into each well, vortex the plate, 
centrifuge briefly and incubate for 10 min at room temperature to fully 
dissolve the primer. 

c) Improper reaction setup Ensure reactions are thoroughly mixed (12 times), prepared, and incubated at 
recommended temperatures. Do not vortex. 

d) Inefficient SPE reaction Ensure that all components, including the UPX 3' Targeted Panel Pool and 
UPX AMP Primer, have been added to the SPE reaction. In addition, ensure 
that the SPE cycling program described in Table 14 has been followed. 

e) Excess ethanol not removed 
during bead cleanup steps 

After each second ethanol wash, ensure that excess ethanol is removed. 
Briefly centrifuge and return the tubes or plate to the magnetic stand. Remove 
the ethanol first with a 200-µl pipette, and then a 10-µl pipette to remove any 
residual ethanol. In addition, allow beads to dry for the appropriate amount 
of time.  

f) Insufficient universal PCR 
amplification cycles 

Determine optimal universal PCR amplification cycles using “Optional 
Protocol: Quantitative Universal PCR,” page 35. 
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Primer–dimers observed 

 Excess ethanol not removed 
during bead cleanup steps 

After each second ethanol wash, ensure that excess ethanol is removed. 
Briefly centrifuge and return the tubes or plate to the magnetic stand. Remove 
the ethanol first with a 200-µl pipette, and then a 10-µl pipette to remove any 
residual ethanol. In addition, allow beads to dry for the appropriate amount 
of time.  

Sequencing issues 

a) Too low or too high cluster 
density 

Accurate library quantification is the key for optimal cluster density on any 
sequencing instrument. PCR-based quantification method is recommended. 
Other methods may lead to the incorrect quantification of the library 
especially when there is over-amplification. 

b) Very low clusters passing filter Make sure the library is accurately quantified and that the correct amount is 
loaded onto the sequencing instrument. In addition, the QIAseq A Read 1 
Primer I Custom Read 1 Sequencing primer MUST be used when sequencing 
on any Illumina platform. On a NextSeq, the QIAseq C Read 2 Primer I 
Custom Read 2 Sequencing primer MUST also be used. 
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Appendix A: General remarks on handling RNA  

Handling RNA 

Ribonucleases (RNases) are very stable and active enzymes that generally do not require 

cofactors to function. Since RNases are difficult to inactivate and even minute amounts are 

sufficient to degrade RNA, do not use any plasticware or glassware without first eliminating 

possible RNase contamination. Care should be taken to avoid inadvertently introducing RNases 

into the RNA sample during or after the purification procedure. In order to create and maintain 

an RNase-free environment, the following precautions must be taken during pretreatment and use 

of disposable and nondisposable vessels and solutions while working with RNA. 

General handling 

Proper microbiological, aseptic technique should always be used when working with RNA. 

Hands and dust particles may carry bacteria and molds and are the most common sources 

of RNase contamination. Always wear latex or vinyl gloves while handling reagents and 

RNA samples to prevent RNase contamination from the surface of the skin or from dusty 

laboratory equipment. Change gloves frequently and keep tubes closed whenever possible. 

Keep purified RNA on ice. 
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To remove RNase contamination from bench surfaces, nondisposable plasticware and laboratory 

equipment (e.g., pipettes and electrophoresis tanks), use of RNaseKiller (cat. no 2500080) from 

5 PRIME (www.5prime.com) is recommended. RNase contamination can alternatively be 

removed using general laboratory reagents. To decontaminate plasticware, rinse with 0.1 M 

NaOH, 1 mM EDTA* followed by RNase-free water (see ”Solutions”, page 57), or rinse with 

chloroform* if the plasticware is chloroform-resistant. To decontaminate electrophoresis tanks, 

clean with detergent* (e.g., 0.5% SDS), rinse with RNase-free water, rinse with ethanol (if the 

tanks are ethanol-resistant) and allow to dry. 

Disposable plasticware 

The use of sterile, disposable polypropylene tubes is recommended throughout the 

procedure. These tubes are generally RNase-free and do not require pretreatment to 

inactivate RNases. 

Glassware 

Glassware should be treated before use to ensure that it is RNase-free. Glassware used for 

RNA work should be cleaned with a detergent*, thoroughly rinsed, and oven baked at 

240ºC for 4 hours or more (overnight, if more convenient) before use. Autoclaving alone will 

not fully inactivate many RNases. Alternatively, glassware can be treated with DEPC* 

(diethyl pyrocarbonate), as described in “Solutions” below.  

 
*  When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles. For 

more information, consult the appropriate safety data sheets (SDSs) available from the product supplier. 
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Solutions 

Solutions (water and other solutions) should be treated with 0.1% DEPC. DEPC is a strong, 

but not absolute, inhibitor of RNases. DEPC is commonly used at a concentration of 0.1% to 

inactivate RNases on glass or plasticware or to create RNase-free solutions and water. DEPC 

inactivates RNases by covalent modification. Add 0.1 ml DEPC to 100 ml of the solution to 

be treated and shake vigorously to bring the DEPC into solution. Let the solution incubate for 

12 hours at 37ºC. Autoclave for 15 minutes to remove any trace of DEPC. DEPC will react 

with primary amines and cannot be used directly to treat Tris buffers*. DEPC is highly 

unstable in the presence of Tris buffers and decomposes rapidly into ethanol and CO2. 

When preparing Tris buffers, treat water with DEPC first, and then dissolve Tris to make the 

appropriate buffer. Trace amounts of DEPC will modify purine residues in RNA by 

carbethoxylation. Carbethoxylated RNA is translated with very low efficiency in cell-free 

systems. However, its ability to form DNA-RNA or RNA–RNA hybrids is not seriously 

affected unless a large fraction of the purine residues have been modified. Residual DEPC 

must always be eliminated from solutions or vessels by autoclaving or heating to 100ºC for 

15 minutes. 

Note: QIAGEN solutions are guaranteed RNase-free without using DEPC treatment and are 

therefore free of any DEPC contamination. 

 

  

 
*  When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles. For 

more information, consult the appropriate safety data sheets (SDSs) available from the product supplier. 
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Ordering Information 

Product Contents Cat. no. 

QIAseq UPX 3' Targeted 
RNA Panel (96) 

For 3' targeted RNA sequencing of 96 cells, 
cell pellets or ultralow input RNA samples 

333041 

QIAseq UPX 3' Targeted 
RNA Panel (96-M) 

For 3' targeted RNA sequencing of 4 x 96 
cells, cell pellets or ultralow input RNA samples 

333042 

QIAseq UPX 3' Targeted 
RNA Panel (384) 

For 3' targeted RNA sequencing of 384 cells, 
cell pellets or ultralow input RNA samples 

333043 

QIAseq UPX 3' Targeted 
RNA 12 index (48) 

Indexes and custom read primers compatible 
with Illumina platforms. 

333044 

QIAseq UPX 3' Targeted 
96 index A (384) 

High-throughput sample index plates and 
custom read primers compatible with Illumina 
platforms. 

333051 

QIAseq UPX 3' Targeted 
96 index B (384) 

High-throughput sample index plates and 
custom read primers compatible with Illumina 
platforms. 

333052 

QIAseq UPX 3' Targeted 
96 index C (384) 

High-throughput sample index plates and 
custom read primers compatible with Illumina 
platforms. 

333053 

QIAseq UPX 3' Targeted 
96 index D (384) 

High-throughput sample index plates and 
custom read primers compatible with Illumina 
platforms. 

333054 
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Product Contents Cat. no. 

Related products  

QIAseq Library Quant 
Array Kit 

Reagents for quantification of libraries prepared 
for Illumina or Ion Torrent™ platforms; array 
format 

333304 

QIAseq Library Quant 
Assay Kit 

Reagents for quantification of libraries prepared 
for Illumina or Ion Torrent platforms; assay format 

333314 

RNeasy Micro Kit (50) 50 RNeasy MinElute Spin Columns, Collection 
Tubes (1.5 ml and 2 ml), RNase-free DNase I, 
Carrier RNA, RNase-free Reagents and Buffers 

74004 

RNeasy Mini Kit (50)* 50 RNeasy Mini Spin Columns, Collection Tubes 
(1.5 ml and 2 ml), RNase-free Reagents and 
Buffers 

74104 

RNeasy 96 Kit (4)* For 4 x 96 total and cytoplasmic RNA preps: 
4 RNeasy 96 Plates, Elution Microtubes CL, 
Caps, S-Blocks, AirPore Tape Sheets, RNase-Free 
Reagents and Buffers 

74181 

 
* Larger kit sizes available; see www.qiagen.com. 

For up-to-date licensing information and product-specific disclaimers, see the respective 

QIAGEN kit handbook or user manual. QIAGEN kit handbooks and user manuals are 

available at www.qiagen.com or can be requested from QIAGEN Technical Services or your 

local distributor. 
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Notes 
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Limited License Agreement for QIAseq UPX 3' Targeted RNA Library Panel 

Use of this product signifies the agreement of any purchaser or user of the product to the following terms: 

1.  The product may be used solely in accordance with the protocols provided with the product and this handbook and for use with components contained in the kit 
only. QIAGEN grants no license under any of its intellectual property to use or incorporate the enclosed components of this kit with any components not included 
within this kit except as described in the protocols provided with the product, this handbook, and additional protocols available at www.qiagen.com. Some of 
these additional protocols have been provided by QIAGEN users for QIAGEN users. These protocols have not been thoroughly tested or optimized by 
QIAGEN. QIAGEN neither guarantees them nor warrants that they do not infringe the rights of third-parties. 

2.  Other than expressly stated licenses, QIAGEN makes no warranty that this kit and/or its use(s) do not infringe the rights of third-parties. 

3.  This kit and its components are licensed for one-time use and may not be reused, refurbished, or resold. 

4.  QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated. 

5.  The purchaser and user of the kit agree not to take or permit anyone else to take any steps that could lead to or facilitate any acts prohibited above. QIAGEN 
may enforce the prohibitions of this Limited License Agreement in any Court, and shall recover all its investigative and Court costs, including attorney fees, in any 
action to enforce this Limited License Agreement or any of its intellectual property rights relating to the kit and/or its components. 

For updated license terms, see www.qiagen.com. 

 

Trademarks: Trademarks: QIAGEN®, Sample-to-Insight®, QIAseq®, QIAxcel®, HotStarTaq®, miScript®, RNeasy® (QIAGEN Group); Agilent® (Agilent Technologies); 
llumina®, HiSeq®, MiSeq®, MiniSeq®, NextSeq®, NovaSeq™ (Illumina, Inc.); Ion Torrent™, SYBR® (Thermo Fisher Scientific); MagneSphere® (Promega). Registered 
names, trademarks, etc. used in this document, even when not specifically marked as such, are not to be considered unprotected by law. 
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