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EnzScript™ M-MLV Reverse Transcriptase RNase H- (P7600) 

Frequently Asked Questions 

 

1. What are the advantages of EnzScript™ M-MLV Reverse Transcriptase RNase H- (P7600) versus wild type M-

MLV Reverse Transcriptase (P7040)? 

EnzScript™ M-MLV Reverse Transcriptase (RT) RNase H- contains three point mutations that eliminate any 

measureable RNase H activity, which is native to wild type M-MLV RT. Loss of RNase H activity enables greater 

yield of full-length cDNA transcripts ( > 5kb) and increased thermal stability over wild type M-MLV RT (1). 

Increased thermostability allows for higher incubation temperatures of the first-strand reaction (up to 50°C), 

aiding in denaturation of template RNA secondary structure or GC-rich regions. 

 

2. What types of priming are compatible with EnzScript™ M-MLV RT RNase H-? 

EnzScript™ M-MLV RT RNase H- is compatible with random hexamer priming, poly oligo(dT)/anchored poly 

oligo(dT) priming and gene-specific priming (GSP). Random hexamer priming is the most non-specific priming 

method and is commonly used for full coverage of fragmented RNA in library construction protocols. Poly 

oligo(dT) / anchored poly oligo(dT) is a more specific priming method where the primer hybridizes to the polyA 

tail of mRNA found in eukaryotes. GSP is the most specific priming method in which the primer hybridizes to a 

specific target or gene of interest.  As a general precaution against RNase degradation of the RNA template, 

inclusion of an RNase Inhibitor (ENZ Y9240) is suggested especially when RNA input amount is low (< 100 ng). 

 

3. What is the optimal reaction temperature for EnzScript™ M-MLV RT RNase H-? 

For routine first-stand synthesis, incubation at 42°C is recommended. For RNA templates with difficult regions 

containing secondary structures or GC-rich regions, incubation temperatures up to 50°C may be used to increase 

accessibility of EnzScript™ M-MLV RT RNase H- to these regions. 

Note: A low temperature incubation step; 25°C for 2 minutes (poly oligo(dT)) or 25°C for 10 minutes (random 

hexamers) is recommended for primer extension (to increase the primer Tm) before elevating the temperature 

for first-strand synthesis.  
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4. What PCR enzymes can be used following first-strand synthesis? 

For robust PCR amplification of targets (2 kB or less) among the cDNA pool generated in first-strand synthesis, 

Phoenix Hot Start Taq DNA Polymerase (ENZ P7590) is recommended. For amplification of long PCR targets (> 2 

kB, up to 12 kB), we suggest VeraSeq Ultra DNA Polymerase (ENZ P7520).  

Note: Generally, 1 to 2 µl (5 to 10%) of cDNA from the first-strand reaction is added as template to a 50 µl PCR 

reaction, although the precise amount of cDNA added may require optimization depending on target 

abundance. Addition of RNase H (ENZ Y9220) (5 U, incubation at 37°C for 20 min, heat kill at 65°C for 10 min) to 

degrade the RNA strand following cDNA synthesis (prior to PCR addition) may increase PCR amplification 

efficiency for some targets, especially those > 1 kB (2). 

 

5. What is the suggested protocol for generating long, full-length cDNA transcripts (> 5 kB)? 

EnzScript™ first-strand reactions containing up to 1 µg total RNA primed with a GSP or poly oligo(dT) and 

incubated at 42 to 50°C for up to 60 min is recommended for generating long (> 5 kB) transcripts.  In general, 

RNase H (ENZ Y9220) treatment of cDNA reactions (5 U, incubation at 37°C for 20 min, heat kill at 65°C for 10 

min) prior to PCR is recommended when amplification of long transcripts is desired (2).  In a two-step RT PCR 

application, the cDNA added as template into the PCR reaction is generally 1 to 2 µl (5 to 10%) of the first-strand 

reaction. VeraSeq Ultra DNA Polymerase (ENZ P7520L) is recommended for PCR when amplifying long 

transcripts (up to 12 kB). 
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