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The goal of my thesis 

• Searching for novel cold-active 

hydrolases with biotechnological 

potential 
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Temperature preference and 

tolerance of organisms 
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Biotechnological potential of 

cold-active enzymes 

• Advantages:  

Energy savings, minimizing of undesirable products 

synthesized at higher temperatures, heat inactivation 

 

• Applications in many fields 

detergents textile industry food industry 

molecular 

engineering 
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Previous work 

 

• Screening of amylase and cellulase activities in cold-

adapted bacteria or yeasts using agar plates 

 

• Measuring of temperature profiles of these activities in 

lysates using dinitrosalicylic acid 
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Temperature profiles 
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Genes from yeasts 

• Mrakiella aquatica – amylase (MA) 

 

Design of gene-specific primers 

 Isolation of total RNA from yeasts 

 

RACE methods 
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3‘/5‘ RACE overview 

• 3’/5’ RACE method 
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3’ RACE 
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PCR  

• gene-specific primer Amy1 Mrak FW and 

anchor2 primer 

• template = cDNA (from RT with 

oligo(dT)anchor2 primer)/ reaction 

mixture from previous PCR 

• different amounts and type of template 

• Q5 / One Taq Hot Start polymerase 

• annealing temperature gradients 

 

M M|                  |     MA      |     MA 

               Q5         One Taq 
[bp] 

1000 

1500 

500 

1700 

700 

500 

MA - nested PCR 

anticipated size 

> 420 bp 

Isolation of the products from gel and sequencing: 

• 700 bp – verified by sequencing 



5’ RACE 
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PCR  

• gene-specific primer Amy1 Mrak REV or 

Cel1 Cryp REV, anchor2 primer and 

oligo(dT)anchor2 primer 

• template DNA cDNA (from RT using 

gene-specific primer) / reaction mixture 

from previous PCR 

• different amounts of template 

• Q5 / One Taq Hot Start polymerase 

• annealing temperature gradients 
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1000 

1500 
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Low yields, short products, smear 



Searching for another method 
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Searching for another method 
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• MMLV reverse transcriptase  

– able to add a few non/template nucleotides 

(mostl C) to the 3‘-end of a newly synthesized 

cDNA strand 



Searching for another method 
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PP-RACE overview 
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PP-RACE overview 

STEP 1 
• Phosphorylation of 5’ end of TS oligo 

complement 

STEP 2 
• Hybridization of TS oligo and TS oligo 

complement = dsDNA oligo 

• Control = restriction cleavage by EcoRI 
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M     1      2     3      4

           
[bp] 

1000 

1500 

500 

M – 100 bp marker 

1 – TS oligo*, size = 43 nt 

2 – TS oligo complement*, size = 35 nt 

3 – dsDNA oligo* 

4 – dsDNA oligo after the cleavage* 
 

*100 ng each 



PP-RACE– results 

STEP 3 
• Ligation of dsDNA oligos and cDNA and 

“CleanUp” of ligated DNA products 

STEP 4 
• Amplification using TS primer and GS REV 

primer → reaction mixture after PCR served as 

a new template for another PCR 
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[bp] 

Isolation of the product from gel and 

sequencing: 

• Amylase - verified by sequencing 



PP-RACE– results 

Design of new GS primers and sequencing – step by step 
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Contig 2179 bp 

 

 

 
 



Mrakiealla aquatica 

Amylase 

Expasy – Translate tool – searching for ORFs 
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Mrakiealla aquatica 

Amylase 

blastp 
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Original method 
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Original method 
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Mrakiealla aquatica 

Amylase 
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• Future plans 
– Confirm the sequence of the gene 

– Analysis in silico: signal sequence, hydrophobic profile and 

localization in cell, posttranslation modifications 

– Recombinant production 

 



Thank you for your attention! 
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• MMLV reverse transcriptase – Moloney 

murine leukemia virus 

– able to add a few non/template nucleotides 

(mostl C) to the 3‘-end of a newly synthesized 

cDNA strand 
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