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BackgroundBackground

Library Quality Control

Experimental Process

RNA Enrichment

RNA-seq Library Preparation  

Transcriptome sequencing (RNA-seq) refers to the use of second generation high-throughput sequencing technology to complete and 
rapidly obtain almost all transcripts of a specific organ or tissue of a certain species under a certain state, mainly including mRNA and non-
coding RNA (lncRNA, circRNA, small RNA). In a broad sense, transcriptome refers to the collection of all transcription products in a cell 
under certain physiological conditions, including mRNA, rRNA, tRNA and other non-coding RNA. While rRNA, tRNA and other non-coding 
RNA carry less genetic information, in the narrow sense transcriptome means the set of all mRNA. 
Transcriptome study can study gene function and gene structure from an overall level, and reveal specific biological processes and 
molecular mechanisms in the process of disease occurrence. RNA-seq has been applied in many fields. For example, study on gene 
transcription level, such as gene expression, differentially expressed genes. Study on the structure of the transcript, such as variable 
splicing, gene fusion. And new transcript prediction.

Quality control of library is very important before sequencing. The quality control process generally includes two aspects: 
concentration detection and library fragment distribution detection. After the library is constructed, the concentration of the library 
is determined first. There are two methods of library quantification: one is based on dsDNA fluorescent dyes, the other is qPCR-
based quantification. Then the library fragment distribution can be detected using Aglient 2100 Bioanalyzer or an equivalent 
instrument. If the library insert fragment is too short, the reads containing the adapter will generally be filtered out (except for small 
RNA libraries), which will cause data waste. However, if the inserted fragment is too long, the efficiency of DNA clustering will be 
reduced, and the quality of sequencing will also be reduced. 

The purpose of sequencing is to obtain more biological information. But the content of rRNA accounted for more than 80% of total RNA, 
can only provide very little information about the transcript. And the detection of too much rRNA will mask the expression richness of other 
genes. Therefore, rRNA is usually removed from RNA samples prior to sequencing. Different enrichment strategies can be selected according 
to experimental requirements or experimental technical conditions. First, when the information of mRNA needs to be obtained , the mRNA 
enrichment strategy can be selected. mRNA enrichment is based on the feature of eukaryotic mRNA with Ploy (A), and the combination of oligo 
(dT) magnetic beads and 3’ Ploy (A) tail is used for enrichment. The second is rRNA removal, which can be selected when non-coding RNA 
information also needs to be obtained, or the incomplete RNA with RIN values less than 7, including FFPE samples.

The general process of RNA library construction is as follows: firstly, enrich RNA, then interrupt mRNA under high temperature and high 
salt conditions, and add random primers for reverse transcription to synthesize the 1st strand cDNA. The 1st strand cDNA is unstable, 
and the 2nd strand should be synthesized immediately. Then the end need to be repaired, adding phosphate group to the 5’ end and A 
tail to the 3’ end, followed by adapter ligation, and finally PCR amplification. 
The small RNA library can be constructed by the 3’/5’ ends adapter ligation strategy. The 3’ and 5’ ends of small RNA are ligated 
to common adapters, respectively, and the sequencing libraries suitable for Illumina platform are finally obtained through reverse 
transcription, PCR amplification, PAGE gel or magnetic bead purification and other steps.

Brief Introduction

RNA Quality Control

RNA-seq Library Preparation

Library Quality Control

Purification and Size Selection

RNA Enrichment

Product Name Feature Size Cat No.#

Equalbit® RNA HS Assay Kit 
RNA concentration detection with Qubit

100/500 assays EQ211-01/02

Equalbit® RNA BR Assay Kit 100/500 assays EQ212-01/02

Product Name Feature Size Cat No.#

VAHTS® Universal V8 RNA-seq Library Prep Kit for Illumina RNA library construction 24/96 rxn NR605-01/02

VAHTS® Small RNA Library Prep Kit for Illumina Small RNA library construction 24/96 rxn NR801-01/02

Product Name Feature Size Cat No.#

VAHTS® Library Quantification Kit for Illumina Library quantification 500 rxn each NQ101-104

Equalbit® dsDNA HS Assay Kit Library concentration detection with 
Qubit

100/500 assays EQ111-01/02

Equalbit® 1 × dsDNA HS Assay Kit 100/500 assays EQ121-01/02

Product Name Feature Size Cat No.#

VAHTS® DNA Clean Beads Library purification or size selection 5/60/450 ml N411-01/02/03

Product Name Feature Size Cat No.#

VAHTS® mRNA Capture Beads mRNA enrichment 24/96 rxn N401-01/02

Ribo-off® rRNA Depletion Kit (Human/Mouse/Rat) 

rRNA depletion

24/96 rxn N406-01/02

Ribo-off® rRNA Depletion Kit (Bacteria) 12/24 rxn N407-01/02

Ribo-off® Globin & rRNA Depletion Kit (Human/Mouse/Rat) 24/96 rxn N408-01/02

Ribo-off® rRNA Depletion Kit (Plant) 12/24 rxn N409-01/02

VAHTS® RNA Clean Beads RNA purification 5/40/450 ml N412-01/02/03
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Equalbit RNA HS Assay Kit

Description
The Equalbit RNA HS (High Sensitivity) Assay Kit is a simple, sensitive and accurate RNA fluorescence assay kit. The kit is highly selective 

for RNA and is not affected by dsDNA. It has excellent linearity for RNA samples in the range of 5 - 100 ng, and can accurately quantify 

total RNA, rRNA and mRNA samples at concentrations of 250 pg/µl to 100 ng/µl. It has excellent tolerance to some conventional pollutants, 

such as salt, free nucleotides, proteins, solvents, detergents, etc. 
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RNA
Quality
Control
RNA Quality Control

Product Name Feature Size Cat No.#

Equalbit® RNA HS Assay Kit 
RNA concentration detection with Qubit

100/500 assays EQ211-01/02

Equalbit® RNA BR Assay Kit 100/500 assays EQ212-01/02

RNA-seq Related Products for lllumina
RNA Quality Control
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1/ Simple Operation

2/ Precise Quantification

This product is easy to operate and can be carried out at room temperature. Before use, the fluorescence detection reagent is diluted into 
working solution with buffer solution, and then the RNA sample to be tested is added to the Qubit Fluorescence Analyzer for detection.  

All the RNA samples had a good linear relationship in the range of 5 - 100 ng. The values of low concentration (5 - 10 ng) and high 
concentration were all linear.

The EQ211 product has same tolerance to different impurities as similar products of T* company when the sample to be tested contains 
contaminants.  

3/ High Stability
EQ211 has good stability between batches. Accurate test results can be obtained by placing the whole kit at 37℃ for 4 days, room 
temperature for 4 days, and repeated freezing and thawing for 20 times. The dye can be placed at 37℃ for 14 days, room temperature for 
20 days and repeated freezing and thawing for 20 times, respectively, to obtain accurate test results.  

* 1× indicates the same concentration as RNA.

Company T*

The detection effects of EQ211 product and T* company similar product are consistent, both have good specificity for RNA, and the 
binding ability to dsDNA is extremely weak.

Features
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VAHTS mRNA Capture Beads

Description

Working Principle

Features

mRNA Capture Beads is 1 μm paramagnetic microspheres coupled with Oligo (dT) suitable for poly (A)+ RNA separation from purified total 
RNA. 

1/ Simple Operation

2/ Rapid

The magnetic separation technique can isolate the intact mRNA from the small volume of samples and avoid the step of mRNA 
precipitation.

The whole operation process can be completed within 1 h.
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Product Name Feature Size Cat No.#

VAHTS® mRNA Capture Beads mRNA enrichment 24/96 rxn N401-01/02

Ribo-off® rRNA Depletion Kit (Human/Mouse/Rat) 

rRNA depletion

24/96 rxn N406-01/02

Ribo-off® rRNA Depletion Kit (Bacteria) 12/24 rxn N407-01/02

Ribo-off® Globin & rRNA Depletion Kit (Human/Mouse/Rat) 24/96 rxn N408-01/02

Ribo-off® rRNA Depletion Kit (Plant) 12/24 rxn N409-01/02

VAHTS® RNA Clean Beads RNA purification 5/40/450 ml N412-01/02/03
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Ribo-off rRNA Depletion Kit (Human/Mouse/Rat) is a kit for removing rRNA from total RNA (including cytoplasmic 28S, 18S, 5S rRNA and 
mitochondrial 12S, 5.8S rRNA), leaving other mRNA and non-coding RNA. The kit is applicable to both complete and partially degraded 
RNA samples (e.g. FFPE RNA). And the resulting rRNA-depleted RNA can be analyzed for both mRNA and non-coding RNA such as 
lncRNA.

Complete rRNA removal within 2 h.

Extensive species compatibility.

Use N406 with VAHTS Universal V6 RNA-
seq Library Prep Kit for Illumina (Vazyme 
#NR604) to construct a transcriptome 
library with high uniformity.

The transcriptome library was constructed with N406 and VAHTS Universal V6 RNA-seq Library Prep Kit for Illumina (Vazyme #NR604), 
with good data quality and high rRNA removal efficiency (>99.9%). The dup rate of rRNA removal products were significantly better than 
Q* company rRNA removal products.

Ribo-off rRNA Depletion Kit (Human/Mouse/Rat)

Description

Features

1/ Rapid

Ribo-off rRNA Depletion Kit (Human/Mouse/Rat) can be efficiently compatible with different input quantities.
3/ High Efficiency

4/ High Data Uniformity

2/ Wide Compatibility
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Ribo-off Globin & rRNA Depletion Kit (Human/Mouse/Rat)

This is a kit for removing globin mRNA and rRNA from total RNA in blood samples. This kit is compatible with 0.01 - 1 μg blood total RNA. 
The total RNA sample undergoes probe hybridization, RNase H digestion, DNase I digestion, etc. Finally, globin mRNA and rRNA (including 
cytoplasmic rRNA and mitochondrial rRNA) are removed from total RNA, leaving other mRNA and non-coding RNA, which can be used for 
the analysis of non-coding RNA such as lncRNA.

Description

Working Principle

Compatible with different species, different starting quantities and different quality samples. And both globin mRNA and rRNA can be 
removed.

Vazyme N408 could effectively remove globin mRNA and rRNA in different samples with different initial inputs (0.01 - 1μg), different 
species and different quality. And the kit was paired with VAHTS Universal V8 RNA-seq Library Prep Kit for Illumina  (Vazyme #NR605) for 
stranded transcriptome library construction. In the index of gene detection, it was consistent with that of N* similar products to ensure a rich 
number of gene detection.   

Under different species and different inputs, Vazyme N408 can be efficiently compatible with library modules, ensuring good library output.

Features

1/ Wide Compatibility

3/ High Efficiency

2/ High Library Yield
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VAHTS RNA Clean Beads

After 100 ng UHRR (Universal Human Reference RNA) was segmented at 85℃ for 5 min, it was purified with 2.2 X VAHTS RNA Clean Beads 
and Agencourt RNAClean XP, and then detected with Agilent 2100 Bioanalyzer.

The Vazyme VAHTS RNA Clean Beads utilizes on SPRI (Solid Phase Reverse Immobilization) and is applicable for RNA purification. This 
kit selectively binds RNA to the beads and efficiently removes all proteins, salt ions, and other impurities. The usage of VAHTS RNA Clean 
Beads is the same as the Agencourt RNAClean XP Beads, which is widely used currently. The cost-effective VAHTS RNA Clean Beads 
serves as a seamless alternative for Agencourt RNAClean XP Beads.

Applicable for RNA purification from in vitro reaction mixtures, such as RNA library preparation. Not applicable for direct RNA purification 
from cells or tissues.

Description

Comparison of Recovery Rates Between Vazyme and Beckman RNA Clean Beads  

Applications

RNA-seq
Library 
Preparation
RNA-seq Library Preparation

RNA-seq Related Products for lllumina
RNA-seq Library Preparation

Product Name Feature Size Cat No.#

VAHTS® Universal V8 RNA-seq Library Prep Kit for Illumina RNA library construction 24/96 rxn NR605-01/02

VAHTS® Small RNA Library Prep Kit for Illumina Small RNA library construction 24/96 rxn NR801-01/02
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VAHTS Universal V8 RNA-seq Library Prep Kit for Illumina

VAHTS Universal V8 RNA-seq Library Prep Kit for Illumina is specially designed for the preparation of transcriptome libraries for Illumina 
platform. The kit is perfectly compatible with all samples of total RNA, with the minimum initial input as low as 10 ng. The kit is universal 
and suitable for RNA library construction of RNA that have been obtained by Poly (A)-based mRNA enrichment or rRNA depletion. The 
kit contains two types of cDNA 2nd strand synthesis buffer, which can be chosen for library construction for non-stranded or stranded 
transcriptome analysis. This kit combines 2nd strand cDNA synthesis, end-repair and dA-tailing into one step, with no need of purification, 
which greatly simplifies the process of library construction and shortens the operation time. 

Description

Working Principle

The construction time of transcriptome library can be reduced to 3 h by the minimal operation process.

The stranded transcriptome library was constructed according to the library construction process of NR605. The results showed that 
libraries can be successfully constructed for different samples, and the yield is normal. 

The stranded transcriptome library was constructed according to the library construction process of NR605. The results showed that 
NR605 can be successfully used to build library for FFPE samples of different quality.

Sequencing results showed that the libraries prepared by different transcriptome library kits were highly consistent in the uniformity of 
sequencing.

The sequencing results showed that for the same sequencing quantity, the libraries constructed by using different transcriptome library 
preparation products could obtain a relatively rich number of genes detected. However, for low initial input, NR605 had more abundant 
gene detection numbers.

Features

1/ Rapid

2/ Extensive Species Compatibility

3/ High Success Rate

4/ High Data Uniformity

5/ More Abundant Genes were Detected
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3’ adapters connection

Redundant 3’ adapters seal

5’ adapters connection

Synthesis of cDNA

Library size selection

 PCR enrichment

Note: HeLa cell total RNA was used as the starting template, and the inputs were 1 μg and100 ng, respectively. Among them, V1 and V2 were two 
parallel and repeated small RNA libraries constructed with NR801, N represents the library constructed with the small RNA library construction kit of 
company N, and I represents the library constructed with the small RNA library construction kit of company I.

Fig A. 1 μg initial input small RNA libraries.  

Fig A. 1 μg initial input small RNA libraries. Fig B. 100 ng initial input small RNA libraries.

Fig B. 100 ng initial input small RNA libraries.

Small RNA annotation results showed that the proportion of miRNA was very high.  The statistical results of the preference of the first and 
other bases showed that the first base had a strong preference for U, but repels G, and the second to fourth bases lack U. The VAHTS 
Small RNA Library Prep Kit for Illumina was used to construct small RNA libraries with reliable data quality. 

VAHTS Small RNA Library Prep Kit for Illumina

VAHTS Small RNA Library Prep Kit for Illumina is a small RNA library construction Kit developed for Illumina high-throughput sequencing 
platform. This kit is suitable for a wide range of template types, animal and plant total RNA, as well as isolated and purified small RNA can 
be used as the starting template. Common adapters are added to the 3’ and 5’ ends of small RNA, respectively. After reverse transcription, 
PCR amplification, and purification with PAGE gel or magnetic beads, the Illumina sequencing library is finally obtained.

Description

Working Principle

This kit is suitable for a wide range of template types, animal and plant total RNA, as well as isolated and purified small RNA can be used 
as the starting template.
The initial input is as low as 100 ng total RNA.

The inserted fragments were distributed at 22 and 23 nt. The inserted fragment of small RNA library was normal in length.

The repetition correlation of libraries with the same initial input was greater than 0.99, and the correlation between libraries with different 
initial inputs was greater than 0.98, indicating that the small RNA library constructed using VAHTS Small RNA Library Prep Kit for Illumina 
had very good reproducibility .

The basic data indicators showed that the small RNA library constructed by VAHTS Small RNA Library Prep Kit for Illumina had a low 
contamination rate and a high proportion of effective libraries. The data comparison showed a high proportion of miRNA and a variety of 
miRNA and piRNA.

Features

1/  Wide Compatibility

3/ Reliable Quality

4/ Reproducibility

2/ High Abundance of Library

Fig A. Correlation between two 1 μg initial input small RNA libraries. Fig B. Correlation between two 100 μg initial input small RNA libraries. 
Fig C. Correlation between 1 μg and 100 ng initial input small RNA library.

A B C
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VAHTS DNA Clean Beads

Description

VAHTS DNA Clean Beads are based on the principle of SPRI (Solid Phase Reverse Immobilization), and are suitable for DNA purification 
and size selection for the high-throughput sequencing libraries construction. VAHTS DNA Clean Beads are compatible with DNA and RNA 
library building kits of various brands and library building processes reported in the literature. They are used in exactly the same way as 
AMPure XP Beads which are widely used at present. The production and size distribution of the library are consistent with the height of 
AMPure XP Beads. Therefore, AMPure XP Beads can be seamlessly replaced to effectively reduce the cost of library construction.

Using TruePrep DNA Library Prep Kit V2 for Illumina (Vazyme #TD501) to construct DNA library. Library initial size is 200 - 1500 bp, using 
VAHTS DNA Clean Beads according to the following table to separation of PCR products.

Working Principle
Through two steps of magnetic bead purification to achieve accurate separation effect.

Volume ratio in the 1st round (Beads : DNA)

Volume ratio in the 2nd round (Beads : DNA)

Average library length (bp)
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Purification and Size Selection

Product Name Feature Size Cat No.#

VAHTS® DNA Clean Beads Library purification or size selection 5/60/450 ml N411-01/02/03
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DNA Library Construction, Compared with AMPure XP Beads

DNA Library Construction, Compared with AMPure XP Beads

Using TruePrep DNA Library Prep Kit V2 for lllumina (Vazyme #TD501) to construct DNA Library with 50 ng the human DNA template. 
Using VAHTS DNA Clean Beads and AMPure XP Beads to select the average length of about 470, 570, 670 bp library in the same 
conditions (corresponding insert size is 350, 450, 550 bp). Using the Agilent 2100 Bioanalyzer to analyze.

Using TruSeq RNA Sample Prep Kit V2 (Illumina #RS-122-2001) to construct RNA Library with 1 μg or 100 ng Universal Human Reference 
RNA (UHRR) template. Using VAHTS DNA Clean Beads and AMPure XP Beads to select the average length of about 280 bp library in the 
same conditions (corresponding insert size is 160 bp). Using the Agilent 2100 Bioanalyzer to analyze.

Library
Quality
Control
Library Quality Control

RNA-seq Related Products for lllumina
Library Quality Control

Product Name Feature Size Cat No.#

VAHTS® Library Quantification Kit for Illumina Library quantification 500 rxn each NQ101-104

Equalbit® dsDNA HS Assay Kit Library concentration detection with 
Qubit

100/500 assays EQ111-01/02

Equalbit® 1 × dsDNA HS Assay Kit 100/500 assays EQ121-01/02
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Protect from light

Equalbit 1 × dsDNA HS Assay Kit

Equalbit 1 × dsDNA HS (High Sensitivity) Assay Kit is a simple, sensitive and accurate fluorescence quantitative assay kit for double 
stranded DNA (dsDNA). Equalbit 1 × dsDNA HS Assay Kit includes premixed working solution (containing fluorescent dye) and dsDNA 
standard. The kit has excellent linear relationship with dsDNA samples in the range of 0.2 - 100 ng, and can accurately quantify samples 
from 10 pg/μl to 100 ng/μl. For some conventional contaminants, such as RNA, salt, free nucleotides, proteins, solvents, detergents and so 
on have excellent tolerance. 

Description

Working Principle

During the experimental operation, there is no need to prepare working solution. The premix is directly divided into 0.5 ml tubes to add 
standard or test samples, and the data can be read using Qubit Fluorometer 2.0, 3.0, 4.0.

For 12 dsDNA samples with different concentrations, Vazyme #EQ121 and similar products of T* company were used for linear 
determination, and the fluorescence value was read by Qubit fluorometer 3.0. The results showed that the total amount of dsDNA samples 
has a good linear relationship in the range of 0.2 - 100 ng. 

The results showed that Equalbit 1 × dsDNA HS Assay Kit could specifically bind dsDNA, and even in the presence of RNA, it could still 
accurately quantify dsDNA, and its performance was comparable to that of similar products of T* company.

The results showed that the deviation rate between Vazyme #EQ121 and similar products of T* company (difference between Vazyme 
#EQ121 and similar products of T* company/measured value of similar products of T* company) was within 10% near the critical test point.  

Fig 1. Comparison of 0.2-100 ng linear relationship

Features

1/  Simple Operation

2/  Simple Operation

3/  Exceptional Specificity

Fig 2. Plot of results for different operators testing low concentration as well as bias rate 

Fig 3. dsDNA specificity detection diagram of EQ121 and similar products of T* company.
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Fig 4. Binding speed of EQ121 with dsDNA dye of similar products of T* company

The results showed that the deviation between the test results of the two kit after adding samples for 5 min and 1 min was within 10%, 
indicating that the binding speed of the two kit to dsDNA samples was the same, and saturation could be achieved within 2 min.

4/ Dyes Bind Quickly
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