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Protocol
Cat. No. K3101

HyperScript™ III Reverse Transcriptase

Introduction

HyperScript™ III Reverse Transcriptase is a third-generation reverse transcriptase based on M-MLV 

Reverse Transcriptase that has been genetically engineered. HyperScript™ III Reverse Transcriptase 

generates a reduced RNase H activity and improves thermal stability and fidelity compared to wild-type

MMLV. Therefore, it has characteristics of higher cDNA synthesis yield and longer length, higher reverse 

transcription efficiency for high-GC content RNA.

This product can tolerate higher reaction temperatures and is suitable for reverse transcription of RNA 

templates with complex secondary structures. In addition, the product has an enhanced affinity for 

templates, making it suitable for reverse transcription of small amounts of template as well as low-copy

genes, and can reverse transcribe cDNA up to 12.3 kb for subsequent PCR, qPCR experiments or other 

experiments. 

Components and storage

Components
2,000 U 10,000 U 40,000 U

HyperScript™ III Reverse Transcriptase (200 U/μL) 10 μL 50 μL 200 μL

5x HyperScript™ III First-Strand Buffer 40 μL 200 μL 800 μL

Store the components at -20℃ for 2 years.

Protocol

1. First-strand cDNA Synthesis

1.1 RNA denaturation (this step is optional, RNA denaturation helps to open the secondary structure 

and can greatly increase the yield of synthesized cDNA. If your target length exceeds 3 kb, this 

denaturation step is essential), prepare the following mixture in an RNase-free PCR tube.
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HHHHHHHHHHHHHyyyyyyyyyyyypppppppppppppeeeeeeeeeeerrrrrrrrrrrrrrrSSSSSSSSSSScript™ III Reverse Transcriptase

Introductioonnnnnnnnnn

HyperScript™ IIIIIIIIIIIII IIIIIIIIIIIII RRRRRReRRRRRRRRRR verse Transcriptase is a third-generation reverse transsssssssssssscrcrcrcrcrcrccrcrcrcrcrcrccrc iptase based on M-MLV

Reverse Transcriptase that has been genetically engineered. HyperScript™ III Reverse Transcriptase 

generates a reduced RNase H activity and improves thermal stability and fidelity compared to wild-type

MMLV. Therefore, it has characteristics of higher cDNA synthesis yield and longer length, higher reverse 

transcription efficiency for high-GC content RNA.

This product can tolerate highghghghghghghghghgg erererererererererreerr rrrrrrrrrreaction temperatures and is suitable for reverse transcripppppppppptitititititiiiiitiionononononononnoonnonn of RNA 

templates with complexxxxxxxxxxx ssssssececececececececececceeeeeee onononononnononononononnndadadadadadadadadadadadadadary structures. In addition, the product has an enhancccccccccccededeeededededeeddedded aaaaaaaaaaffffffffffffffffffffffffinininininininininininninnititititititititititititii y y for 

templates, making gggg gg gggggg itititititititittititt sssssssssssuiuiuiuiuiuiuiuiuiuiuiuuitatatatatatatatatatatatatatablblblblblbblblblblblblbb e for reverse transcription of small amounts of tempppppppppppplalalalalalalalalalatetetetetetetetetetee aaaaaaaaaaas s s s s ss s s sssss wwewwwwwwwwww ll as low-copy

genes, and cannnnnnnnnnnnnnnnn rrrrrrrrrrrrrrrreveveveveveveveveveveevevevevevevee ererererererererererererereeeeeeee sessss  transcribe cDNA up to 12.3 kb for subsequent PCR,,,,,,,,,,,  qPqPqPqPqPqPqPqPqPqPqPqPPqPqPqPqPqPqPCCCCCRCCCCRCRCRCRCRCRCRCRCCCCRCRCRCRCCRC  experiments or other 

experiments. 

Components and storage

Components
2,000 U 10,000 U 40,000 U

HyperScript™ III ReReReReReRReReReReReveveveveevevevevevevev rrrrrsrsrsrr e ee e e e eee e ee TrTrTrTrTrTrTrTrTrTrTrTrTT aanaaa scriptase (200 U/μL) 10 μL 50505050505050505050500 μμμμμμμμμLLLLLL 200 μL

5x HyperScriptttttttttttttt™™™™™™™™™™™™™™™™™™ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII First-Strand Buffer 40 μL 200 μL 800 μL

Store the components at -20℃ for 2 years.

Protocol

1. First-strand cDNNNNNNNNNNA A AA AA AAA A A A SySySySyySySySySySySySySySySySySySyS ntntntntntntntntntntntnttnthhehehehehehehehehehehhh sis

1.1 RNA deeeeeeeeeenanananananananaannanatutututututututututuutuurararararararararararaatitititititititititititiioonooooooooo (this step is optional, RNA denaturation helpssssssssssssssss tttttttttttttttttto o oo o ooo ooo ooo ooooo ooopooooopppppppooopoooo en the secondary structure 

and cacacaacacaaaaaacaacacaaann n n n nn n nnnnnnnn grgrgrgrgrgrgrgrgrgrgrggggrg eatly increase the yield of synthesized cDNA. If your target length exceeds 3 kb, this 

denaturation step is essential), prepare the following mixture in an RNase-free PCR tube.
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Components Volume

50 μM oligo(dT)20, or 200–500 ng/μL of oligo(dT)12-18

 or 50-250 ng/μL Random Primers

 or 2 μM gene-specific primer (GSP)

1 μL

10 pg - 5 μg total RNA or 10 pg-500 ng of mRNA X μL

10 mM dNTP Mixture 1 μL

RNase free ddH2O Up to 14 μL

Note: The catalog number of 10 mM dNTP Mixture is K1041.

Incubate at 65°C for 5 minutes, and quickly place on ice for 1 minute.

1.2 After cooling on ice, collect the contents of the tube by brief centrifugation, then prepare the reverse 

transcription reaction system:

Components Volume

mixture from step 1.1 14 μL

5x HyperScript™ Ⅲ First-Strand Buffer 4 μL

RNase Inhibitor, Murine (40 U/μL) 1 μL

HyperScript™ III Reverse Transcriptase (200 U/μL) 1 μL

Note 1: The catalog number of RNase Inhibitor, Murine is K1046.

Note 2: If your target length is ≥ 5 kd, you can use gene-specific primers, oligo(dT)20, or oligo(dT)23 V/N,

and you can also increase the addition volume of HyperScript™ III Reverse Transcriptase up to 2 μL.

1.3 Gently Mix and incubate at 25°C for 5 min if taking Random Primers.

1.4 Incubate at 50°C for 30-60 min. For difficult templates or templates with more secondary 

structures, you can also increase the reaction temperature to 55 °C especially if you can’t generate 

ideal results at 50°C.

1.5 Inactivate the reaction by heating at 70°C for 15 minutes.

1.6 The products can be used immediately for subsequent PCR or qPCR reactions.

Or you can store at -20°C for a short time, for longer storage, please store at -80°C and avoid

repeating freeze-thaw cycles.

However, if you need PCR to amplify some long fragments of interest (>1 kb), you may need to 

remove RNA complementary to the cDNA. You can add 2 units of E. coli RNase H (K1093, 0.4 μL) 
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Components Volume

50 μM oligo(dT)20, or 200–500 ng/μL of oligo(dT)12-18

or 50-250 ng/μL Random Primers

or 2 μM geneneneeenenenenene--------spspspsppspsppspspspspecececececececececececififiifififififiifiifffic primer (GSP)

1 μL

10 pg - 5 μg gg gg ggggg gg totototototototototototataatatatatatatatataat l lll lllll ll RNRNRNRNRNRNRNRRRRRNRNRNRNRNRRRNRRRNAA AAAAAA or 10 pg-500 ng of mRNA XXXX XXXXXXXXXX μL

10 mM dNTP Mixture 1 μL

RNase free ddH2O Up to 14 μL

NNote: The catalog number of 10 mM dNTP Mixture is K1041.

Incubate at 65°C for 5 minutes, and quickly place on ice for 1 minute.

1.2 After cooling on ice, cococococococococooccoollll ect the contents of the tube by brief centrifugation, then prprprprprrprprprprrepepepepepepepeeepepepare the reverse

transcription reeeeeacccccaccccccccctititititititititititttttttt onononononononononononnnn sssssssssssssysysysysysyyysysysyyyy tem:

CoCoCoCoCoCoCoCooCoCoCoCoC mponents VVVVVVVVVVVVolololololololololololoo umumumumumumumumumumummumume

mixture from step 1.1 14 μL

5x HyperScript™ Ⅲ First-Strand Buffer 4 μL

RNase Inhibitor, Murine (40 U/μL) 1 μL

HyperScript™ III Reverse Transcriptase (200 U/μL) 1 μL

NNote 1: The catalog numberererererrrrrreer oooooooooof f f f f f f f ff f ff RNRRRRRRRRR ase Inhibitor, Murine is K1046.

NNote 2: If your targggggggggeteteteteteteteteteet llllllllllenenenenennnenennenennnennnnnnggggtgtgtgtgtgtgtgtgtggtggtggtgtgtthhhhhhhhhhhhhh isi  ≥ 5 kd, you can use gene-specific primers, olllllllllligigigigigigigigiggggo(o(o(o(o(o(o(o(o((o(o(o(dTdTdTdTdTdTdTdTdTdTddTdTT)))))))))))))222202222 , or oligo(dT)0 23 V/N,

and you can alalalalalalalalalalalalalalalalsososososososososososososososooo iiiiiiiiiiincncncncncncncncncncncnccrerererererererererererer ase the addition volume of HyperScript™ III Reveveveveveveveveveveveveveeveveeev rsrsrsrsrsrsrsrsrsrsrsrsrssrsrrsrssse ee eee eee eee eeeeeee TrTTrTrTTrTrTrTTTrTrT anscriptase up to 2 μLμμ .

1.3 Gently Mix and incubate at 25°C for 5 min if taking Random Primers.

1.4 Incubate at 50°C for 30-60 min. For difficult templates or templates with more secondary 

structures, you can also increase the reaction temperature to 55 °C especially if you can’t generate 

ideal results at 50°C.

1.5 Inactivate the reaaeaaaaaeaactctctctctctctctctccttccccc ioioioioioioiooioioioon n n n n nn n n n n bybybybybybybybybybybybybby heating at 70°C for 15 minutes.

1.6 The prodddodododododododododoododucucucucucucucucucucucucu tstststststststststststss cccccccccccananananananananananaana  be used immediately for subsequent PCR or qPqPqPPPPqPPPqPPPPPPPPPPCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCC rrrrrrrrreactions.

Or youuuuuuuuuuuuu ccan store at -20°C for a short time, for longer storage, please store at -80°C and avoid

repeating freeze-thaw cycles.

However, if you need PCR to amplify some long fragments of interest (>1 kb), you may need to 

remove RNA complementary to the cDNA. You can add 2 units of E. coli RNase H (K1093, 0.4 μL)
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and incubate at 37°C for 20 minutes to remove RNA.

2. PCR

The following are the steps to perform a PCR reaction with Taq DNA polymerase using the first-strand 

cDNA as a template, generally, less than 10% of the first-strand cDNA synthesis reaction volume can 

be used in PCR, and addition of more templates will not increase the amplification yield and may result 

in a decrease of the PCR product.

2.1 Prepare a 50 μL reaction (Taq DNA Polymerase Cat. No. K1035) using the table below:

Components Volume

10X PCR Buffer (Mg2+ plus) 5 μL

10 mM dNTP Mixture 1 μL

Forward primer (10 μM) 1 μL

Reverse primer (10 μM) 1 μL

Taq DNA polymerase (5 U/μL) 0.5 μL

cDNA from first-strand reaction 2 μL

ddH2O Up to 50 μL

2.2 Gently mix and centrifuge briefly, the reaction procedure is as follows:

Temperature Time Cycles

94℃ 3 min 1

94℃ 30 s

15-40Tm-5℃ 30 s

72℃ 1 min/kb

72℃ 5 min 1

4℃ +∞ 1

Notes

1. Storage buffer of HyperScript™ III Reverse Transcriptase: 20 mM Tris-HCl (pH 7.5), 100 mM NaCl, 0.1 
mM EDTA, 1 mM DTT, 0.01% (v/v) IGEPAL CA630, 50% (v/v) glycerol.

2. If your subsequent experiment is qPCR, you may need the following products:

Catalog number Product name
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and incubate at 37°C for 20 minutes to remove RNA.

2. PCR

The following are the steps to perform a PCR reaction with Taq DNA polymerase using the first-strand 

cDNA as a template, generally, less than 10% of the first-strand cDNA synthesis reaction volume can 

be used in PCR, and addidididididididididd tititititititititititit onononononononononononoonn oooooooooooof f ffff f fffffff more templates will not increase the amplificatioooooooooon nn nnnn n n nnn yiyiyiyiyiyiyiyiyiyiyiyiy elelelelelelelelelelele ddddddddddddd and may result 

in a decrease of thhhhhhhhhhe eeeee e e e eee PCPCPCPCPCPCPCCCCCPCPCPCPCCPCCRRRRR RRRR R R R R R R R R RRRRR prprprprppprprpprprprprp oduct.

2.1 Prepare eee e ee e e ee eeee a a aaa a aaa a aaaaa aa 505050505050505000050500050505050005005005 μμμμμμμμμμμL LLLLLLL reaction (Taq DNA Polymerase Cat. No. K1035)5)5)5)5)5)5)5)5)5)5)5)5)5)5)5)5))5)5) uuuuuuuuuuuuuuuuuuuuusissisisisisisisisiiiisissiisiiiisis ngngngngngnngngngngng the table below:

Components Volume

10X PCR Buffer (Mg2+ plus) 5 μL

10 mM dNTP Mixture 1 μL

Forward primer (10 μM) 1 μL

Reverssssssssssse eeeeeeeeee prprprprprprprprprrprprrrprprprrimimimimimimimimimimimmmmerererererererererererererer ((((((((((10 μM) 1 μμμμμμμμμμμμLLLLLLLLLL

TaTaTaTaaTaTaaTaaTaTaaaTaaq qq q q qqq q q q q q qq q qqqq DNDNDNDNDNDNDNNDNDNNDNDNDNDDDDDDDDDDDDD A A A AAA AA AAAAA ppppoppppppp lymerase (5 U/μL) 0.0.0.0.0.0.0.0.0.00.0 55555555555555 μμμμμμμμμμμμLLLLLLLLLLL

cDNA from first-strand reaction 2 μL

ddH2O Up to 50 μL

2.2 Gently mix and centrifuge briefly, the reaction procedure is as follows:

Temperature Time Cycles

94℃ 3 min 1111111111111

94℃℃℃℃℃℃℃℃℃℃ 30 s

15-40TmTmTmTmTmTmTmTmTmTmTmTmTmTmTmTmmTmmT -----------5℃5℃5℃5℃5℃5℃5℃5℃5℃5℃5℃5℃55℃555555 30 s

72℃ 1 min/kb

72℃ 5 min 1

4℃ +∞ 11111111111

Notes

1. Storage buuuuuuuffffffffffffffffffffffffffffffffeeeeeeereeeeee  of HyperScript™ III Reverse Transcriptase: 20 mM Tris-HCl (pH 7.5), 100 mM NaCl, 0.1 
mM EDTA, 1 mM DTT, 0.01% (v/v) IGEPAL CA630, 50% (v/v) glycerol.

2. If your subsequent experiment is qPCR, you may need the following products:

Catalog number Product name
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K1070 HotStart™ 2X SYBR Green qPCR Master Mix

K1170 HotStart™ Universal 2X SYBR Green qPCR Master Mix

K1171 HotStart™ 2X FAST SYBR Green qPCR Master Mix

K1172 HotStart™ Universal 2X FAST SYBR Green qPCR Master Mix

K1541 HotStart™ 2X Probe qPCR Master Mix

K1542 HotStart™ Universal 2X Probe qPCR Master Mix

3. This product is for scientific research purposes only.
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K1070 HotStart™ 2X SYBR Green qPCR Master Mix

K1170 HotStart™ Universal 2X SYBR Green qPCR Master Mix

K1171 HotStart™ 2X FAST SYBR Green qPCR Master Mix

K1172 HoHoHoHoHoHoHoHoHoHoHH tStStStStStStStStStSStStStattttttttttttt rt™ Universal 2X FAST SYBR Green qPCR MaMaMaMaMaaaMaMaMaMaaM stsstststststststststsssterererererererereeerererr MMMMMMMMMMMMMMix

K1541 HotStart™ 2X Probe qPCR Master Mix

K154444444444444444222222222222222222 HotStart™ Universal 2X Probe qPCR Maststststststststststtststststttsterererererererererererererereerre MMMMMMMMMix

3. This product is for scientific research purposes only.


