Ne@Biotech

T7 High Yield RNA
Transcription Kit

NB-54-0201-01
NB-54-0201-02



Sommaire

01/ProdUucCt D@SCIIPLION. ..ottt sss s ess s sss s sss s sssssssssssssssssssssssssssssssssssssssssssssssssssssenes
02/ COMPONENTS........ccoeeeeerrrerrnsss s sassssssessasssssssssss s sessssssssssssssss s sesssssssssssssssssssssssssesssssssssssnssssasssssasssen,
03/STOTABE.....c.ere e rerrrerness et sse e esssssssssss st ssssss s e sas s sases st ses s s sas e Rs s ER e AR st e s e us s RA e Rt et sns e e ranens
04/ APPIICALIONS.......c.coeeeeererrecrecresnessesssesessessssss s ssessesss s sssssssssssssssssssssssssss shsses bR sERsERsERasRasRenRensanbensasRansanes
05/Seld-prepared IMAtEIIalS ... iiiieiesessseseesssssesse s ssessessessessessessessesssssessessessessnses
06/ NOTES....o.eeeeeercreereesceess et seseas st st sss s e st ssssassas et ssssessss s stseseseses st sessseses st sssssasassessssstnssssessssssnssastens
07/TemPplate PreParation......... i s s ssssssssssssssssssesssessassssssssssssssssssasssssene,

08 /EXPEIIMENT PrOCESS.......cucvveeveereereeressessessessessessessessessessssssssesssssssssssessesssssassesssssessessessessessessesassssssssesans

08-1/ TranSCriPtioN SCREME......ccvceeeeeietie ettt et et e e st beb s ete et sa e st ebassetesbensa s s sasebessensssesaseasateeen
08-2/ 1IN VItrO tranNSCIIPTION.....ccveueeverieeteceeeteriee e cte ettt eeeteseees s esebesaessasesses sasebesasasasesssetestensasesssetessenensesanes
08-3/ProdUCt PUIIICATION ... ...cvieeie ettt ettt st vt et et ssebese e s bbb eae et saesbessrsatessesnasessrsenseaes
08-4/ RNA QUANTITICAION...c.civiiietiee ettt ettt et st s es e ebe st sss s assasebeseensasesaseseste e sessessnseresrensanas

08-5/ DAta IEIEIENCE ..ooevevievietieieeee ettt est st eestsste e et teb e sabesses st s st saesae et eesaes e stessesaesat et ssssensassssstestesresnssennn

09/FAQ, & TrOUDBIESROOTING ... s s sae s sassas e ssssasssssasssssasssessesassassasssesans

01/07/2025 Neo Biotech
74 rue des Suisses — 92000 Nanterre



Ne@Biotech

T7 High Yield RNA Transcription Kit
#Cat: NB-54-0201-01 Size: 50rxns
#Cat: NB-54-0201-02 Size: 100rxns

01/Product Description

The T7 High Yield Transcription Kit is an optimized system for high yield in vitro transcription of RNA from
DNA templates containing T7 RNA Polymerase promoter. The kit contains T7 RNA Polymerase which can
synthesize RNA quickly and easily from the downstream of the T7 promoter, and obtains a large amount of
RNA. Modified nucleotide can be added to the system to generate biotin or dye-labeled RNA. This kit can
yield 150 - 200 pg of RNA with a template input of 0.5 pg. The RNA yield can be widely used in many
downstream applications such as RNA structure and function studies, RNase protection, probe hybridization,
RNAI, microinjection and in vitro translation.

02/Components
Components NB-54-0201-01 NB-54-0201-02
(50 rxns) (100 rxns)

[ T7 RNA Polymerase Mix 100 pl 200 pl

[ | 10 x Reaction Buffer 100 pl 200 pl
B ATP Solution 100 pl 200 pl
B UTP Solution 100 pl 200 pl
B GTP Solution 100 pl 200 pl
B CTP Solution 100 pl 200 pl
B DNasel 50 ul 100 pl

Control Template (0.5 pg/ul) 10 pl 20 ul

[0 RNase-free ddH20 1ml 2x1ml
03/Storage

Store at -30 ~ -15°C and transport at <0°C.

04/Applications

In vitro transcription of RNA.

05/Self-prepared Materials

1. Template: linearized plasmid with a T7 RNA polymerase promoter sequence, PCR product or synthetic
DNA fragment.

2. Purification: phenol, chloroform, sodium acetate, ethanol; or RNA purification column; RNasefree
ddH20.

3. Other: RNase-free EP tube, pipette tip; PCR instrument.
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06/Notes
For research use only. Not for use in diagnostic procedures.

1. When using this kit, please wear lab clothes, disposable latex gloves, disposable masks and RNase-
free consumables to avoid RNase pollution.

2. Use of template: it is recommended to use it as a template for transcription in vitro after purification
to avoid the impact of RNase, protein, RNA and salt residues on the system.

07/ Template Preparation

A linearized plasmid contained a double-stranded T7 promoter, PCR product or synthetic DNA fragment can
be used as an in vitro transcription template for the T7 High Yield RNA Transcription Kit. The template can
be dissolved in TE buffer or RNase-free ddH20 at a recommended concentration of 0.5 ug/pul.

1.Plasmid

A plasmid with a T7 promoter can be used as a template of transcription, and the linearization and purity of
the plasmid affect the yield of transcription and the integrity of RNA. Since the circular plasmid can't be
effectively terminated, it will generate RNA of different lengths. In order to obtain RNA of a specific length,
please ensure that the duplex of linearized plasmid is blunt ended and the 5' end is a protruding structure. It
is recommended to put 1 pg of linearized plasmid as a template for each reaction.

A After linearization of the plasmid, it is recommended to purify it before used as a template to avoid the affects of
RNase, protein, RNA and salt residues on the system.

2. PCR Product Template

The PCR product with the T7 promoter can be used as an in vitro transcription template. The T7 promoter
(TAATACGACTCACTATAGGG) was added to the 5' end of the upstream primer. The PCR product can be used
directly as a template without purification, but it will result in higher yield of RNA after purification.

A When the PCR product is used as a transcription template. It is necessary to confirm the unity of the product by

electrophoresis. It is recommended to input 0.1 - 0.5 pg of template in each reaction system.

3. Synthetic DNA Template
Synthetic DNA fragments with the T7 promoter can also be used as templates for in vitro transcription.

A ltis recommended to input 0.1 - 0.5 pg of template in each reaction system.

08/Experiment Process
08-1/Transcription scheme

17 Promoter I_ Transcriptional start site
I 1
5-TAATACGACTCACTATAGGG -3' A strand
F-ATTATGCTGAGTGATATCCC -5' B strand

J Transcription

5-GGG -3' RNA Complement

to B strand

Fig 1. RNA Transcription Scheme
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08-2/In vitro transcription

The transcription scheme of RNA is shown in Figure 1. Please refer to the DNA in the figure to design

transcription template. This kit does not provide a modified NTP and hat-like structure.
A Please wear gloves and use nuclease-free EP tubes and reagents before the in vitro transcription reaction to

avoid RNase contamination.

1. Shake the components except T7 RNA Polymerase Mix, centrifuge briefly to collect them to the bottom

of the tube and store them on ice.

2. Select the three reaction system A, B, and C according to the desired product type. The recommended

template inputis 0.1 -1 ug.
A. Non-modified RNA System

Prepare the reaction system according to the following table:

Components Volume
10 x Reaction Buffer 2ul B
ATP Solution 2ul B
GTP Solution 2l B
UTP Solution 2l B
CTP Solution 2 ul B
DNA Template X
T7 RNA Polymerase Mix 2ul [ ]
RNase-free ddH20 Up to 20 pl ]
B. Modified RNA System
Prepare the reaction system according to the following table:
Components Volume
10 x Reaction Buffer 2ul |
ATP Solution 2 ul ]
GTP Solution 2u |
CTP Solution 2u |
UTP Solution 1.5u ]
Modified UTP (10 mM) 5ul
DNA Template xul
T7 RNA Polymerase Mix 2u |
RNase-free ddH20 Up to 20 pl O

A The system uses Modified UTP as an example. If other Modified NTP substrates are used, please refer to the UTP

Solution and Modified UTP ratio to prepare the reactants.
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C. Capped RNA System

Prepare the reaction system according to the following table:

Components Volume

10 x Reaction Buffer 2ul B
ATP Solution 2ul |
CTP Solution 2ul B
UTP Solution 2ul [
GTP Solution 0.4 pul ]
m7G(5')ppp(5')G (50 mM) 24l

DNA Template X ul

T7 RNA Polymerase Mix 2ul |
RNase-free ddH20 Up to 20 pl O

A The system uses m7G(5')ppp(5')G as an example. If other hat structures are used, please refer to the ratio of GTP

Solution and hat structure to prepare the reaction system.

3. Mix the components gently with a pipette and collect by brief centrifugation and incubate for 2 h at 37°C.

A To avoid the evaporation, it is recommended to carry out the reaction in a PCR instrument. The reaction time can

be appropriately adjusted according to the size of the product fragment. For example, if the RNA is less than 0.3 kb,

the reaction can be extended to 4 h or longer, and even 16 h overnight does not affect the quality of the product.

4. The transcribed DNA template was digested by adding 1 ul of DNase | to the reaction system and incubating

at 37°C for 15 min. (optional)

A The template DNA content is very low compare with the product RNA, generally it not need to be removed.

5.The synthesized RNA can be used in downstream experiments after electrophoresis analysis and purification.

A The product concentration is extremely high and needs to be diluted with RNase-free ddH20 before testing.

08-3/Product purification

Non-modified RNA can be purified by column or phenol/chloroform extraction; modified RNA is recommended

to use column purification method; for product fragment size requirements, it is recommended to use gelation

recovery and purification.

A Please use RNase-free ddH20 to prepare reagents and use RNase-free EP tubes.

1. Phenol/chloroform purification method

Phenol/chloroform extraction removes proteins and most free nucleotides.

a. Dilute the product to 180 pl by adding 160 ul of RNase-free ddH20

b. Add 20 pul of 3 M sodium acetate (pH 5.2) to the diluted solution and mix well with a pipette.

c. Add 200 pl of phenol/chloroform mixture (1:1) for extraction, centrifuge at 12,000 rpm (13,400 x g) for 5
min at room temperature, and transfer the upper layer solution (aqueous phase) to a new RNase-free EP
tube.

d. Add chloroform in the same volume as water, extract twice, and collect the upper aqueous phase.

e. Add 2 volumes of absolute ethanol and mix well, incubate at -20°C for at least 30 min, and centrifuge
at 12,000 rpm (13,400 x g) for 15 min at 4°C.

f. Discard the supernatant and wash the RNA pellet with 500 ul of pre-cooled 70% ethanol, centrifuge
at 12,000 rpm (13,400 x g) for 15 min at 4°C, and discard the supernatant.

g. Open the lid for 2 min, add 20 - 50 pl RNase-free ddH20 or other buffer to dissolve the RNA pellet.

h. Store at -70°C.
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2.Column purification removes proteins and free nucleotides.

The product was diluted to 100 ul by adding 80 ul of RNase-free ddH20 before purification, and purified

according to the column purification instructions

A Due to the high RNA yield, in order to avoid exceeding the carrying capacity of the binding column, please estimate

the number of columns required before experiment.

08-4/RNA quantification

1. Ultraviolet absorption method: Free nucleotides will affect the accuracy of quantification. RNA purifica-
tion should be performed before using this method.

2. Dye method: RNA quantified with RiboGreen dye, free nucleotides does not affect quantification, which
allows accurate quantification of RNA in purified or unpurified reaction products

08-5/Data reference
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Fig 2. Relationship between the input and yield of template
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Fig 3. Relationship between reaction time and yield Fig 4. Electropherograms of different length transcripts
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09/FAQ & Troubleshooting
< Low transcript production

The template quality was closely related to the yield. if the yield of the experimental group was significantly
lower than that of the control group. Possible reasons are:
@ There were inhibitory components in the experimental template;
@ The reason comes from template itself.
It is recommended to set up a control group and an experimental group. If the control group has low yield,
please contact us (web: www.neo-biotech.com). If the output of the control group is normal but the yield
of the experimental group is low, it indicates that the experimental template itself causes the production
to be low. Please try the following solutions:
a. Repurify the template; b. Determine the template quantification and its integrity; c. Extend the reaction
time at 37°C; d. Increase the amount of template input; e. Try other promoters and RNA polymerase.

< Short fragment transcript yield is low
Short transcription initiation fragments inhibit the reaction, and when the transcript is less than 0.3 kb,
prolonging the reaction time or increasing the amount of template can increase RNA production. Overnight
reaction (16 h) or use of 2 ug of template can maximize RNA production.

<& Product electrophoresis tailing phenomenon
The possible reasons for a tailing phenomenon during electrophoresis are:
@ The experimental procedure is contaminated by RNase;
@ The DNA template is contaminated by RNase.
The RNase inhibitors in the system can only inhibit traces of RNase residues. It is recommended to repurify
the template DNA, and using RNase-free tips and EP tubes during the experiment, wearing disposable latex
gloves and masks, all reagents should be prepared with RNase-free ddH20.

< The RNA product fragment is larger than expected
If the electrophoresis shows that the product band is larger than expected, the reason may be:
@ the plasmid template may not be fully linearized;
@ the 3' end of the sense strand is a prominent structure;
@ RNA has an incompletely denatured secondary structure.
It is recommended to confirm the template structure and change the electrophoresis method from agarose
gel to denatured gel to detect the RNA product

< RNA product fragments are smaller than expected
If the electrophoresis shows that the product band is smaller than expected, the reason may be:
@ the template sequence contains a termination sequence similar to T7 RNA polymerase;
@ the template forms a high-level structure due to its high GC content;
@ RNase residue.
Different polymerases recognize different termination sequences, and if the template contains a
termination structure, it is advisable to try different RNA polymerases. If the template contains high GC
proportion, SSB proteins are recommended to be added to increase transcription efficiency. Product bands
appear inconsistent with expectation, run denaturing gel to detect the product.
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