
VAHTS® RNA Multi-PCR Library Prep Kit 
NA211 

01/Product Description 
VAHTS® RNA Multi-PCR Library Prep Kit is based on multiplex PCR and can be used for RNA sequencing library preparation. This 

kit contains reverse transcription module and multi-PCR based library preparation module. Two rounds of PCR amplification are adopted 

to complete target amplification and enrichment. It only takes 5 h from viral genomic sample acquisition to obtaining complete 
sequencing library, and the manual operation time is less than 1.5 h. This product is compatible with the starting template range 
of 16 CT - 38 CT, and the constructed library is suitable for sequencing analysis on the Illumina platform. 

The customized panel in this kit has a coverage of 99.7% of the whole genome. With multi-PCR amplification reagents, the uniformity 

can reach 90%, which can effectively detect the mutation and deletion sites. The optimized combination of the reagents enables easy, 

stable and reliable RNA library construction. All reagents provided in the kit have undergone strict quality control and functional 

verification, ensuring the optimal stability and repeatability of library construction. 

02/Components 
Components NA211-01 NA211-02 

(24 rxns) (96 rxns) 
 10 × RT Mix 48 μl 192 μl 
 HiScript III Enzyme Mix 48 μl 192 μl 
 Random Hexamers 24 μl 96 μl 
 RNase-free ddH2O 1 ml 1 ml 
 4 × VAHTS Multi-PCR Mix 120 μl 480 μl 

 Primer Pool 1 12 μl 48 μl 

 Primer Pool 2 12 μl 48 μl 

 VAHTS HiFi Amplification Mix 2 × 480 μl 8 × 480 μl 

 TE 1 ml 4 × 1 ml 

▲Refer to Appendix for the second round PCR primers. 

03/Storage 

Store at -30 ~ -15℃ and transport at ≤ 0℃. 

04/Applications 
This product is compatible with various virus RNA types of starting templates range of 16 CT - 38 CT 

◇Nasal swab; 

◇Throat swab; 

◇Anal swab; 

◇Alveolar lavage fluid； 

◇Virus cultures and vaccines, etc. 

This product is only used for molecular biology and other scientific research purposes, not for clinical diagnosis and treatment. 

05/Self-prepared Materials 
Nucleic acids extraction: Vazyme’s nucleic acid extraction solution or other equivalent products;  

RNA concentration detection: Vazyme’s nucleic acid extraction solution or other equivalent products; 

Magnetic beads: VAHTS DNA Clean Beads (Vazyme #N411); 

Adapter primer: TruePrep Index Kit V4 for Illumina (Vazyme #TD204/TD205/TD206/TD207); TruePrep Index Kit V2 for 

Illumina(Vazyme #TD202); 

Library quality control: Equalbit dsDNA HS Assay Kit (Vazyme #EQ121)，VAHTS Library Quantification Kit for Illumina (Vazyme #NQ101-

106)， Agilent Technologies 2100 Bioanalyzer or other equivalents or other equivalent products; 

Other materials: Freshly prepared 80% ethanol, ddH2O, RNase-free PCR tubes, low adsorption EP tubes, PCR instrument, magnetic 

stand, etc. 



06/Notes 

1. The detection sensitivity of this product is high. To avoid contamination, PCR amplification should be completed in a separate clean 

area. 

2. All components of this product should be stored in an environment free of nucleic acid or nuclease contamination, so as to avoid 

experimental failure. 

3. If carrying out the experiment for the first time, we recommend that you set up positive and negative controls at the same time. 

4. Thaw 4 × VAHTS Multi-PCR Mix，VAHTS HiFi Amplification Mix and HiScript III Enzyme Mix on ice; The other components can be 

thawed at room temperature. All the components should be kept on ice after thawing. 

5. If white precipitation appears after thawing the 10 × RT Mix, mix and re-suspend by repeatedly inverting at room temperature, and 

use after the precipitation has been completely dissolved. 

6. 4 × VAHTS Multi-PCR Mix and HiScript III Enzyme Mix are viscous. Prior to use, mix thoroughly, centrifuge briefly, and pipette these 

components slowly. 

07/Mechanism & Workflow  

The schematic of RNA library preparation based on Multi-PCR 

08/Experiment Process 
Please read the instruction manual carefully before conducting the experiment. 

This product is suitable for viral RNA concentration range of 16-38 CT library reaction, compatible with nasal swabs, throat swabs, anal 

swabs, alveolar lavage fluid, vaccine, vaccine and other viral RNA samples. 

It is recommended to calibrate viral RNA concentrations using Vazyme’s nucleic acid concentration detection protocol or other equivalent 

products.  

08-1/Reverse Transcription 
The purpose of this step is to generate cDNA using RNA as templates through reverse transcription. 

▲To avoid RNA degradation, please use RNase-free tips and tubes and change disposable gloves in time. 

1. Thaw the required components on ice. Mix by inverting, centrifuge briefly and place on ice. 
▲If white precipitation appears after thawing the 10 × RT Mix, mix and re-suspend by repeatedly inverting at room temperature, and use after the 

precipitation has been completely dissolved.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

2. Template denaturation. Prepare the following reaction system on ice: 

Component Volume 
RNA template 15 μl 

▲ The recommended template concentration ranges of 20 to 30 Ct. 

3. Place the PCR tubes into PCR instrument. Set hot lid temperature to 105℃ and perform the following program: 



Temperature Time 
65℃ 5 min 
 4℃ Hold 

 
4. Chill on ice for above 2 min and prepare the following reaction system on ice: 

Components Volume 
Products from the last step 15 μl 
10 × RT mix 2 μl 
HiScript III enzyme mix 2 μl 
Random Hexamers 1 μl 
RNase-free ddH2O to 20 μl 

5. Place the PCR tubes into PCR instrument. Set hot lid temperature to 105℃ and perform the following program: 

Temperature Time 
25℃ 5 min 
37℃ 45 min 
85℃ 5 sec 
4℃ Hold 

▲ The products can be used for PCR immediately or stored at -20℃. Use it within half a year. Avoid repeated freezing and thawing. 

08-2/Multi-PCR Amplification 

1. Flick 4 × VAHTS Multi-PCR Mix gently and centrifuge briefly, then put on ice. Prepare the following reaction system on ice. This kit 

contains 2 Primer Pools, Primer Pool 1 and Primer Pool 2. Prepare the reaction system separately for each pool.  
Components Volume 
cDNA 1 μl  
Primer Pool 1 or Primer Pool2 1 μl 
4 × VAHTS Multi-PCR Mix 2.5 μl 
ddH2O to 10 μl 

2. Mix lightly and centrifuge briefly to collect the reaction liquid to the bottom of the tube. 

3. Place the PCR tubes into PCR instrument. Set hot lid temperature to 105℃ and perform the following program: 

 
Temperature Time Cycles 

99℃ 2 min  
99℃ 15 sec 

30 cycles 60℃ 4 min 
72℃ 10 min  
4℃ Hold  

4. Purification of Multi-PCR Amplification production. 

a. Equilibrate the VAHTS DNA Clean Beads to room temperature. Prepare fresh 80% ethanol. 400 µl 80% ethanol is required 

for each sample. 

b. Prior to this step，please combine Pool 1 and Pool 2 amplification products into one tube and fill up to 100 μl with ddH2O. 

Vortex the VAHTS DNA Clean Beads to mix. Pipet 80 μl (0.8 ×) of beads into the above PCR products. Mix thoroughly by 

pipetting up and down 10 times. Incubate at room temperature for 8 min. 

▲The beads are viscous, please ensure enough amount of beads are transferred. 

c. Centrifuge briefly and put the tube on a magnetic stand. 

d. Keep the tube on the magnetic stand. Wait until the solution is clear (about 5 min). Carefully discard the supernatant 

without disturbing the beads. 

e. Keep the tube on the magnetic stand, add 200 μl of freshly prepared 80% ethanol to rinse the beads. DO NOT re-suspend 

the beads! Incubate for 30 sec at room temperature and carefully discard the supernatant without disturbing the beads. 

f. Repeat step 5 and rinse for twice. 

g. Centrifuge briefly and put the tube on the magnetic stand for 30 sec. Remove the ethanol residue. 

h. Open the lid and air-dry the beads for 3 - 5 min. 

▲Make sure the beads are just drying. They should not appear glossy. If the beads are not dried completely, the residual ethanol in the 

sample will decrease the DNA elution rate, and may interfere with downstream reactions. If the beads are over-dried, they will crack. It is 

recommended that the incubation time in step 9 should be extended to allow the beads to sufficiently rehydrate, otherwise this will reduce the 

yield of eluted products. 

i. Take the tube out of the magnetic stand. Add 22 μl Elution Buffer or ddH2O to elute DNA. Mix thoroughly by pipetting and 



incubate for 2 min at room. If the beads crack, appropriately prolong the incubation time. 

j. Centrifuge briefly and put the tube on the magnetic stand. Wait until the solution is clear (about 5 min). 

▲If a small amount of magnetic beads are in the supernatant, pipette to re-suspend and incubate until there are no beads in the supernatant. 

k. Carefully transfer 20 μl of the supernatant to a new Nuclease-free PCR tube without disturbing the beads. Store at -20℃. 

08-3/Library Amplification and Purification 
Thaw the required components on ice. Mix by inverting, centrifuge briefly and place on ice. 

This step needs to be matched with adapter primers: TruePrep Index Kit V4 for Illumina(Vazyme #TD204/TD205/TD206/TD207) or 

TruePrep Index Kit V2 for Illumina(Vazyme #TD202). 

1. Prepare the following reaction system on ice: 

 

 

 

▲N101 is P5 universal primer. N9XX is P7 Index primer. Please use corresponding Index primer according to the samples. Refer to Appendix for 

Index information. 

2. Place the PCR tubes into PCR instrument. Set hot lid temperature to 105℃ and perform the following program: 
Temperature Time Cycles 

95℃ 3 min  

98℃ 20 sec  
10 cycles 56℃ 15 sec 

72℃ 30 sec 

72℃ 10 min  

4℃ Hold  

3. Purification 

a. Equilibrate the VAHTS DNA Clean Beads to room temperature. Prepare fresh 80% ethanol. 400 µl 80% ethanol is required for 

each sample. 

b. Vortex VAHTS DNA Clean Beads to mix. Pipet 64 µl（0.8 ×）of beads into the above PCR products. Mix thoroughly by pipetting 

up and down 10 times. Incubate at room temperature for 8 min. 

▲The beads are viscous, please ensure enough amount of beads are transferred. 

c. Centrifuge briefly and put the tube on a magnetic stand. Wait until the solution is clear (about 5 min). Carefully discard the 

supernatant without disturbing the beads. 

d. Keep the tube on the magnetic stand, add 200 μl of freshly prepared 80% ethanol to rinse the beads. DO NOT re-suspend 

the beads! Incubate for 30 sec at room temperature and carefully discard the supernatant without disturbing the beads. 

e. Repeat step d and rinse for twice 

f. Centrifuge briefly and put the tube on the magnetic stand for 30 sec. Remove the ethanol residue. 

g. Open the lid and air-dry the beads for 3 - 5 min. 

▲Make sure the beads are just drying. They should not appear glossy. If the beads are not dried completely, the residual ethanol in the sample will 

decrease the DNA elution rate, and may interfere with downstream reactions. If the beads are over-dried, they will crack. It is recommended that the 

incubation time in step h should be extended to allow the beads to sufficiently rehydrate, otherwise this will reduce the yield of eluted products. 

h. Take the tube out of the magnetic stand. Add 22 μl Elution Buffer or ddH2O to elute DNA. Mix thoroughly by pipetting and 

incubate for 2 min at room. If the beads crack, appropriately prolong the incubation time. 

i. Centrifuge briefly and put the tube on the magnetic stand. Wait until the solution is clear (about 5 min). 

▲If a small amount of magnetic beads are in the supernatant, pipette to re-suspend and incubate until there are no beads in the supernatant. 

j. Carefully transfer 20 μl of the supernatant to a new Nuclease-free PCR tube without disturbing the beads. Store at  

-20℃. 

08-4/Quality Control 
Library concentration detection: 

Components Volume 
Products from the last step 20 μl 
VAHTS HiFi Amplification Mix 40 μl 
N101 10 μl 
N9XX 10 μl 



It is recommended to use VAHTS® Library Quantification Kit for Illumina® (Vazyme #NQ101-106) for library quantification. If Qubit 

Fluorometer is used, the concentration of DNA will be detected and it is not valid library concentration. 

Size distribution detection: 

It is recommended to use Agilent Technologies 2100 Bioanalyzer to detect size distribution. 

08-5/Sequencing protocol 

Sequencing platform: Illumina 

Recommended sequencing method: PE150/SE150. 

Recommended amount of sequencing data: 0.75g Raw data/ 5-10 M Clean reads. 

09/FAQ & Troubleshooting 

◇Low library yield 

1. Quantify the input template again to check whether the initial template quantity is correct. If it is below the lower limit (The RNA copy 

number threshold was greater than 38 CT), increase the input template quantity (The recommended template RNA concentration ranges 

of 20 to 30 CT). 

2. If the template is of poor quality, increase the number of cycles or use a high quality template. 

3. Please ensure that each step and procedure are carried out in accordance with the instructions, and pay attention to the operation 

details of each step. 

4. The beads drying procedure during library purification should not be too long, to avoid over-drying. Over-drying the beads may lead 

to a reduced yield. 

5. When carrying out library amplification, make sure that there are no magnetic beads remaining, otherwise the amplification reaction 

may be inhibited. 

6. When quantifying libraries by qPCR, make sure that the correct cycling time and number of cycles are used. 

◇High Adapter dimer 

① When medium and low concentration templates were put into the tube(CT = 28-38), because the template that could be captured 

was relatively low, there was a gap between multiple amplification primers and connector primers Inevitably dimers are formed.  This 

kind of problem can be fundamentally solved by putting in a higher concentration template. 

② When medium and low concentration templates were put into the tube(CT = 28-38), the primer volume of the second round could be 

halved or the number of cycles of the second round of amplification could be reduced effectively without affecting the coverage.   

③ The main peak of the library constructed by this product is about 200 bp apart from the primer/adapter dimer, and the peak shape is 

specific and discontinuous.  Simple primer/connector dimers can be filtered out by bioinformatics without affecting the coverage of 

sequencing.   

◇Poor library homogeneity 

①The number of multiple amplification cycles can be reduced appropriately. 

② If the number of template copies is too large, it can be appropriately reduced to 20-30 CT range. 

◇Poor library coverage 

Using the correct sequencing method. Read length too short may not cover the full length of the amplicon. PE150/SE150 sequencing 

is recommended to use. 

Ensuring sufficient sequencing data. For templates with low template concentration, ensure that the sequencing data amount is within 

the recommended data amount. 

◇Why separate operating areas are required 

PCR products are highly susceptible to aerosol contamination, which can lead to inaccurate and unreliable experimental results. 



Therefore, we recommend that you physically isolate the PCR system preparation area and PCR product purification area, use 

equipment such as dedicated pipettes, and periodically clean each laboratory area (It is recommended to use RNase, RNA and DNA 

Remover (Vazyme #R504)), to ensure the reliability of the experimental results. 
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