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Protocol
Cat. No. K1581

HyperScript™ III First-Strand cDNA Synthesis Kit

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.

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

transcription efficiency for high-GC content RNA. 

This kit is based on HyperScript™ III Reverse Transcriptase, contains all the components required for the 

synthesis of first-strand cDNA, and provides primers for cDNA synthesis: Random Primers and 

Oligo(dT)23VN. Random Primers, Oligo(dT)23VN or gene-specific primers can be employed as reverse 

transcription primers according to your needs, and the synthesized first-strand cDNA products can be used 

for subsequent PCR amplification, qPCR reactions or other experiments. 

Composition and storage conditions

Components

20 rxns

(20 μL reaction)

50 rxns

(20 μL reaction)

100 rxns

(20 μL reaction)

HyperScript™ III Reverse Transcriptase (200 U/μL) 20 μL 50 μL 100 μL

5x HyperScript™ III First-Strand Buffer 80 μL 200 μL 400 μL

RNase Inhibitor, Murine (40 U/μL) 20 μL 50 μL 100 μL

10 mM dNTP Mixture 20 μL 50 μL 100 μL

RNase Free ddH2O 1 mL 1 mL 2 X 1 mL

Random Primers (50 μM) 20 μL 50 μL 100 μL

Oligo (dT)23VN (50 uM) 20 μL 50 μL 100 μL

Store the components at -20℃ for 2 years.

Protocol

First-strand cDNA Synthesis
1. RNA denaturation, prepare the following mixture in RNase-free PCR tubes.
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Protocol
Cat. No. K1581

HyperrrrrrrrrrrSSSSSSSSSSSSScccccccccccccrrrrrrrrrrrriiiiiiiiiiiippppppppppppppptttttttttttt™ III First-Strand cDNA Synthesis KKKKKKKKKKKKKKiiiiiiiiiiiiitttttttttttt

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.

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

transcription efficiency for high-GC content RNA.

This kit is based on HyperScririiriiririiriiptptptptptptptptpttpptt™™ III Reverse Transcriptase, contains all the components rrrrrrrrreqeqeqeqeqeqeqqeeqqeqqquiuuuuuuuuu red for the

synthesis of first-stranddddddddd cccccccccDNDNDNDNDNDNDNDNDNDNDNDDDDDDD A,A,A,A,A,A,A,A,A,A,A,AAA, aaaaaaaaaaaand provides primers for cDNA synthesis: Random PPPPPPPPPPPPriiiiiiiimememememememememeemememmmmmmm rsrsrsrsrsrsrsrsrsrssrs aaaaaaaaaaaaandnnnn  

Oligo(dT)23VN. RaRaRaRaRaRaRaRaRaRaR ndndndndndndndndndndnddndomomomomomomomomomomomomomm PPPPPPPPPPPPPPrimers, Oligo(dT)23VN or gene-specific primers cannnnnnnnnnn bbbbbbbbbbeeee e eee eee ememememememememememmemmmplplplplplplpplplplplplplp oyed as reverse 

transcription prprprprprprprprprprprrprprrprp imimimimimimimimiimimimimimimimimimmmmi eereeererererererereeerereerereereeee ssssssssssss according to your needs, and the synthesized first-straaaaaaaaaaaaaaaaaandndndndndndndndndndndndndndnddndndndndn ccccccccccccccccDNDNDNDNDNDNDNDNDNDNDNDNNA products can be used 

for subsequent PCR amplification, qPCR reactions or other experiments. 

Composition and storage conditions

Components

20 rxns

(20 μL reaction)

50 rxns

(20 μL reaction)))))))

100 rxns

(2(2(2(2(2(2(2(2(2(22(22( 00000000000000 μμμL reaction)

HyperScript™ III Reversrsrssrsrsrsrsrsrssr e e eeeeeeeee TrrrrTrrTrTrTrTrTrTrTrT anananananananananananaaaaa scscscscscscscscscscscccscririiririririririririiptase (200 U/μL) 20 μL 50 μμμμμμμμμμμμμLLLLLLLLLLL 100 μL

5x HyperScript™ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII FiFiFiFiFiFiFiFiFiFiFiFF rsrsrsrsrsrsrsrsrsrsrstttttttttttt--------StStSStStStSSSStSSSS rand Buffer 80 μL 2020202020202020202020202020220002 0000000000000000000000000 μμμμμμμμμμμμμμLLLLLLLLLLLLL 400 μL

RNase Inhibitoooooooooooooor,r,r,r,r,r,r,r,r,rr,r,r,r,r,r, MMMMMMMMMMMMMMMMMMuuuuuuuuruurruu iiiiniiii e (40 U/μL) 20 μL 50 μL 100 μL

10 mM dNTP Mixture 20 μL 50 μL 100 μL

RNase Free ddH2O 1 mL 1 mL 2 X 1 mL

Random Primers (50 μM) 20 μL 50 μL 100 μL

Oligo (dT)23VN (50 uM) 20 μL 50 μL 100 μL

Store the components at -20℃ ℃℃ ℃℃℃℃ ℃ ℃ ℃℃℃℃℃ ℃ fofofofofofofofofofofofofor r rr r r r rr rr 2 2 2 2 2 2 2 2 2 2 222 yeyyyeyyyyyyyyyyyyy ars.

Protocollllllll

First-strand cDNA Synthesis
1. RNA denaturation, prepare the following mixture in RNase-free PCR tubes.
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Components Volume

Oligo (dT)23VN (50 μM) or Random Primers (50 μM) 

or Gene Specific Primers (2 μM)  
1 μL

Total RNA (1 pg to 5 μg) or

 Poly(A) + RNA (1 pg to 500 ng)
X μL

10 mM dNTP Mixture 1 μL

RNase free ddH2O Up to 14 μL

Note: RNA denaturation is an optional step that helps to open secondary structures and improve reverse 

transcription efficiency and should not be omitted for targets longer than 3 kb.

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

2. Collect the contents of the tube by brief centrifugation, then prepare the reverse transcription reaction 
system.

Components Volume

mixture from step 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

3. Gently mix, then centrifuge briefly, and set up the reverse transcription program as the following table: 

Temperature Time

25℃*a 10 min

50℃*b 50 min

85℃ 5 min

Note: 

*a. This step is to be set up only when you are taking Random Primers. For Oligo(dT)23VN or Gene 

Specific Primers, this step is not necessary. 

*b. HyperScript™ III Reverse Transcriptase has a good amplification capability for RNA templates with 

complex secondary structures, generally, reactions at 50°C are recommended.

 If you can’t obtain desired results at 50°C because of difficult templates or templates with a lot of 

secondary structures, you can increase the incubation temperature to 55°C. 

4. The reverse transcription 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 
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Components Volume

Oligo (dT)23VN (50 μM) or Random Primers (50 μM) 

or Gene Specific Primers (2 μM)  
1 μL

Total RNA (1 pppppppppg g gggggggg totototototototototoo 5 μg) or

Poly(A) + + +++ + + + RNRNRNRNRNRNRNRNNNNNNRNNRNNRRNNNNNA A AA A AA A A A AA A A AA AA (1(1(1(1(1(1(1(1(1(1(1(1(1( pg to 500 ng)
X μLLLLLLLLLLLL

1010101010101010101010101010110010 mmmmmmmmmmmmmMMMMMMMMMMMMM dNTP Mixture 1 μL

RNase free ddH2O Up to 14 μL

NNote: RNA denaturation is an optional step that helps to open secondary structures and improve reverse 

transcription efficiency and should not be omitted for targets longer than 3 kb.

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

2. Collect the contents of f f fff f fff thththththththththhthttheeeeeeeee tututututututututututuube by brief centrifugation, then prepare the reverse trararararararararararaansnsnsnsnsnsnsnnsnnsnsnscrcrcrcrcrcrcrcrcrcrcripipipipipipipiipipiipption reaction
system.

CoCoCoCoCoCoCoCoCoCoCoCoCoommmmmpmmmmmmmm onents VVVVVVVVVVVolololololollolololololo umumumumummumumumumummmmeeeeeeeeeeeee

mixture from step 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

3. Gently mix, then centrifugegegegegegegegegegege briefly, and set up the reverse transcription program asasasasasasasassasass ththththththththththheeeeeeeeeee fofofofofofofofofoofofoofollowing table: 

TTTTTTTTTTTTemememememmmmmmmmmemememememmmpepepepepepepepepepepeppppppppepeerararararararararararararar ture TiTiTiTiTiTiTiTiTiTiTTiTimememmememememememememememe

25℃*a 10 min

50℃*b 50 min

85℃ 5 min

NNote:

*a. This step is to be set upppppppppp onononononononononononlylylylylylylylylylyly when you are taking Random Primers. For Oligggggggggo(o(o(o(o(oo(o(o(o(oo((((((o(((dTdTdTdTdTdTdTTdTdTdTddddddddd )))))))))))232323232323232323233233VNVNVNVNVNVNVNVNVNVNVNVNVVN or Gene 

Specific Primers, thisssssssss ssssssssssssteteeetetetetteeetttt p pp pppppp pppp pppp isisisisisisisisisisiiis nnnnnnnnnnnnnnotooooooo  necessary.yy

*b. HyperScrippppt™™™™™™™™™™™™™ IIIIIIIIIIIIIIIIIIIIIIIII I I I I I I II I I ReReReReReReReReReReReReReReverse Transcriptase has a good amplification ccccccccccccccapapapapapapapapapapapapapapapapappapppababaabababababababbbbbababbababbbabbabbaaa ilililililililililillilliliititiiiiitii ytt for RNA templates with 

complex secooooooooooooooondndndndndndndndndndndndndnddndnddndddarararaararararararararrrarrararrara y yyyyyyyyyyy structures, generally, reactions at 50°C are recommended.

If you can’t obtain desired results at 50°C because of difficult templates or templates with a lot of 

ssecondary structures, you can increase the incubation temperature to 55°C.CC

4. The reverse transcription 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 
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freeze-thaw cycles.

[Note 1] If you need PCR to amplify some longer fragments of interest (>1 kb), you may need to remove 

RNA that is complementary to the cDNA. You can add 2 units of E. coli RNase H (K1093, 0.4 μl) and 

incubate at 37°C for 20 min. 

[Note 2] If the synthesized first-strand cDNA is used as a template for the PCR reaction, the amount of 

template added will affect the amplification efficiency of the PCR, and the addition amount should be 

not exceeding 1/10 of the total volume of the PCR reaction.

Primer design

1. If the RNA is derived from eukaryotes, it is recommended to choose Oligo(dT)23VN, which pairs with 

the 3' Poly(A) tail of eukaryotic mRNA for the highest yield of full-length cDNA. For prokaryotic 

templates, we recommend Random Primers or Gene Specific Primers.

2.  If the following experiment is qPCR, a mix of Oligo(dT)23VN and Random Primers at a ratio of 1:1 

can be used to improve the authenticity and reproducibility of qPCR results. 

3. Random Primers have the lowest specificity and highest general applicability, and templates such as 

mRNA, rRNA, tRNA, and LncRNA can all be reverse transcribed with Random Primers. In general, 

the recommended number of Random Primers used is 1-2 μL for cDNA shorter than 2 kb, and 0.4-1 

μL for cDNA longer than 2 kb.

4. When the templates have complex secondary structures or high GC contents, and the usage of Oligo 

(dT)23VN or Gene Specific Primers can’t lead to ideal results, Random Primers can be used. 

5. Gene Specific Primers are the most specific. However, there are some cases where Gene Specific 

Primers are not effective, in this situation, reverse transcription can be re-performed with 

Oligo(dT)23VN or Random Primers instead. 

Notes

1. The experiment should be operated on ice to avoid RNase contamination during the process.

2. The purity of RNA will affect the yield of cDNA synthesis, and attention should be paid to prevent RNA 

degradation during RNA extraction.

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

Catalog number Product name

K1070 HotStart™ 2X SYBR Green qPCR Master Mix
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freeze-thaw cycles.

[Note 1] If you need PCR to amplify some longer fragments of interest (>1 kb), you may need to remove

RNA that is complementary to the cDNA. You can add 2 units of E. coli RNase H (K1093, 0.4 μl) and 

incubate at 37°C for 20 min. 

[Note 2] If the syntheseseseeseseseesesese izzzzzzzzzzzzzzzzzedededededededededededed ffffffffffffffiririririririririririrririrsststsststtsttststss -strand cDNA is used as a template for the PCCCCCRRRRRRRRR rerererereerereerrrerreacacacacacacacacacacactitititititititititiitititioononononooonoonoooo , the amount of 

template addeddddddddd wwwwwwwwwwwwililililililililililill l l l ll l lllll afafafafafafafafafafaffafffefefefefefefefefefefefefefecctcc  the amplification efficiency of the PCR, and thhhhhhhhhhhheeee eeeeee adadadadadadadadadaddddididididididididididiidiititititititititititititiionooooo amount should be 

not exceedininininininininininninninnnnggggggggggggggggggg 1/1/1/1/1/1/1/1/1/1////1/1/1///1////1/1//1 101010101010101010010101010 of the total volume of the PCR reaction.

Primer design

1. If the RNA is derived from eukaryotes, it is recommended to choose Oligo(dT)23VN, which pairs with 

the 3' Poly(A) tail of eukaryotic mRNA for the highest yield of full-length cDNA. For prokaryotic

templates, we recommmmmmmmmenenenenenenenenenennee d d d d d d d ddddd RaRRRRRRRRR ndom Primers or Gene Specific Primers.

2. If the followingggggggggggg exexexexexexexexexeexexexpepepepepeeeeepepepepepepeeepeeepeririririririririririririiiririririririmmmmemmmmmmmmm nt is qPCR, a mix of Oligo(dT)23VN and Random PPPPPPPPPPPPririririririririririr memememememememeememeemeeeeeeeeerrrrrsrsrsrsrsrsrsrrsrsrrrsrsrsrs ataaaataataaa  a ratio of 1:1

can be uuuseseseseseseseseseseeseseseseseeeddddddd dddd dddddd totototototototototootttttt imimimimimimimimimimmimmmprove the authenticity and reproducibility of qPCR rrrrrrrrrrrrrrrresesesesesesesesesesesesesesesesululllulllllululuululululululuululullltstststststststststsss.... ... ..

3. Random Primers have the lowest specificity and highest general applicability, and templates such as 

mRNA, rRNA, tRNA, and LncRNA can all be reverse transcribed with Random Primers. In general, 

the recommended number of Random Primers used is 1-2 μL for cDNA shorter than 2 kb, and 0.4-1 

μL for cDNA longer than 2 kb.

4. When the templates have complex secondary structures or high GC contents, and the usage of Oligo 

(dT)23VN or Gene Spepepeeeeepp ciciciciciciciciciciccifififififififififififif ccccccc Primers can’t lead to ideal results, Random Primersrsrsrsrsrsrsrsrsrsss cccccccccccanananananananananana bbbbbbbbbbbbbeeeeeeeeeeeeee used. 

5. Gene Specific PrPrPrPrPrPrPrPrrPrPrP imimimimimimimimimmimmmmererererererererereerererererrrrerers ss ss s ss sssss ssss s araaaaaaaaaa e the most specific. However, there are some ccccccccccasasasasasasasasasssesesesesesesesesesesss wwwwwwwwwwwwwhehehehehehehehehehehehehh re Gene Specific 

Primers ararararararararararararararare e eeeee ee e eeeeee nononononononononononoonnnnn t t tt t t t t tttt efefefefefefefefefefefefefe fefefefeffffeffeff ctive, in this situation, reverse transcription cannnnnnnnnnnnnn bbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeee rrererrrerrreeeeeeerrrrrrreeeer ----performed with 

Oligo(dTTTTTTTTTTTTTTTT)))))))))))))))))23232323232323233232323232322 VVNVVVVVVVVVVV  or Random Primers instead.

Notes

1. The experiment should be opopoopopopopopopperated on ice to avoid RNase contamination during thththththththththhhthe e e ee e eeeee e prprprprprprprprprprprprrocococococococococococococo ess.

2. The purity of RNA A A A A AA A A A AA wiwiwiwiwiwiwiwiwiwiwiwiwiwwwiiwww lllllllllllllllllllllllllllllll aaaaaaaaaaaaaffffffffffffffffffffffffffffeeeceeeeee t the yield of cDNA synthesis, and attention nnnn n nnnn shshshshshshshshshshshhououououououououououououldldldldldldldldldldldldldl bbbbbbbbbbe paid to prevent RNA 

degradation dudududududududuudududuriririririririririrriiingngngngngngngngngngngngg RRRRRRRRRRRRRRNANNNNNNNNNNN  extraction.

3. If your suuuuuuuuuubsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbseqeqeqeqeqeqeqeqeqeqeqeqeqeqeeqeqe uent experiment is qPCR, you may need the following products:

Catalog number Product name

K1070 HotStart™ 2X SYBR Green qPCR Master Mix
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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

4. This product is for scientific research purposes only.
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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 HotStarttttttttttt™™™™™™™™™™™ 2X2X2X2X2X2X2X2X2X2X2X Probe qPCR Master Mix

K1542 HoHoHoHoHoHoHoHoHoHoHoHotStStStStStStStStStStSSStatatatatatatatatatatatatatatatatattaaartrtrtrtrtrtrtrtrtrtrtrtrtrt™™™™™™™™™™™™ Universal 2X Probe qPCR Master Mix

4. This productctctctctctctctcttctctctcttt iiiiiiiiiiiiiiss ssss s s ss ss ssss ffffffffofoffffff r scientific research purposes only.


