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E. coli + recombinant protein 
Pseudomonas putida, Ralstonia 
eutrophica, Streptomyces spec
Corynebacterium glutamicum
S. cerevisiae, S. pombe, 
P. pastoris
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   Bacterial expression – SLIC cloning



  

   Bacterial expression – SLIC cloning

Clontech In-Fusion
> 95%
multi-

fragment

18, 80 Eur

GenScript CloneEZ
> 95%

up to 12kb 5, 50 Eur

BioCat Cold Fusion
> 95%
multi-

fragment 

27, 50 Eur 

Invitrogen GENEART multi-
fragment

17, 05 Eur



  

   Bacterial expression – SLIC cloning

Clontech In-Fusion
> 95%
multi-

fragment

18, 80 Eur

GenScript CloneEZ
> 95%

up to 12kb 5, 50 Eur

BioCat Cold Fusion
> 95%
multi-

fragment 

27, 50 Eur 

Invitrogen GENEART multi-
fragment

17, 05 Eur

 Versatile
   sequence and restriction-site independent 

  Fast and Simple
     no restriction digestion, phosphorylation
     blunt-end polishing

 Efficient > 95%

 Directional
     insert in desired orientation
     multiple ragment cloning

 Precise
   no unwanted base pairs
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• 100 ng vector
• vector : insert 1:3

• RecA  2ng
• RecA buffer 
• 30 min 37°C
• transform into chemocompetent Omnimax cells

                 SLIC statistics                

Chen et al ,Nature 2008
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      Bacterial expression with pCoofy’s
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      Bacterial eGFP expression with pCoofy’s
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                  Upscale HCD fermentation

 Rosetta, BL21-AI, Shuffle 
 autoinduction / YG 
 18, 24, 30, 37°C

 oD600 = 2-40

 ~ 50-100 µg, tag removal 

 BioAnalyzer + LCMS 

     2ml
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 Rosetta, BL21-AI, Shuffle 
 autoinduction / YG 
 18, 24, 30, 37°C

 oD600 = 2-40

 ~ 50-100 µg, tag removal 

 BioAnalyzer + LCMS 
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     2ml                          1 L



  

                  Upscale HCD fermentation

oD600 = 20-40 / 400-600 g cells

 Rosetta, BL21-AI, Shuffle 
 autoinduction / YG 
 18, 24, 30, 37°C

 oD600 = 2-40

 ~ 50-100 µg, tag removal 

 BioAnalyzer + LCMS 
oD600 = 20-40 / 40-60 g cells

     2ml                          1 L                             10 L



  

                  Upscale HCD fermentation

oD600 = 20-40 / 40-60 g cells

oD600 = 20-40 / 400-600 g cells

 best protocol 24°C autoinduction* 
18°C expression YG / IPTG batch 

 MBP tagged proteins LB / Glucose fed-batch (acid)
* F.W.Studier (2005) Protein Expression and Purification 41 207-234

 Rosetta, BL21-AI, Shuffle 
 autoinduction / YG 
 18, 24, 30, 37°C

 oD600 = 2-40

 ~ 50-100 µg, tag removal 

 BioAnalyzer + LCMS 

     2ml                          1 L                             10 L



  

                    Selenomethionine incorporation 

Target protein BAR protein, 4 methionines

B834 (meth-) Novagen OnEx2 125 µg/ml SeMeth
12g cells / L -  poor expression

B834 (meth-) Studier MM + 10µg/ml Meth 
IPTG + 125 µg/ml SeMeth
24g cells / L - high expression

Rosetta (meth+) Studier MM
  IPTG + 125 µg/ml SeMeth

40g cells / L - high expression
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Rosetta  +  SeMeth, 
total lysate Techfors



  

                    Selenomethionine incorporation 

60% of tcp

Target protein BAR protein, 4 methionines

B834 (meth-) Novagen OnEx2 125 µg/ml SeMeth
12g cells / L -  poor expression

B834 (meth-) Studier MM + 10µg/ml Meth 
IPTG + 125 µg/ml SeMeth
24g cells / L - high expression

Rosetta (meth+) Studier MM
  IPTG + 125 µg/ml SeMeth

40g cells / L - high expression

Rosetta B834

4Se3Se

2Se

1Se

4Se
3Se

2Se

1Se

     N. Ziolkowska, T.Walther, submitted in Nature Structural Biology

Rosetta  +  SeMeth, 
total lysate Techfors



  

                               Outlook      Outlook “Large Scale failure”

SLIC shifted problems to protein purification

   soluble aggregates, degradation, precipitation
   proteins solubilized by tags often not correctly folded!

 reliable monitoring of protein quality at small scale 
   (Sypro Orange, Enzo Stain not sufficient) before production 

 protocols to prevent aggregation

 small scale in different hosts >> quality >> production in the proper host
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