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Introduction

Background:
Ÿ Rising demand for novel producer strains to satisfy bioeconomic needs

▪ Corynebacterium glutamicum: a platform organism with diverse application 
opportunities

Ÿ Insufficient genetic engineering capacities available to construct optimized 
strains for a broad range of products

Approach:
Ÿ Fully automated transformation of C. glutamicum in 96-well format
è Conjugation and electroporation

Ÿ Transformation of plasmids into the final recipient directly after assembly
è Assembly purification to enable µL scale electroporation

Conclusion and Outlook

Automated Transformation Workflows

Application of Automated Transformation
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Colony Generation

Transformation
 success

98%

13%

87%

Conjugation

Electroporation

Expression rate influences
success rate

Constant success rate when 
sufficient DNA is employed 

Ÿ Conjugation:   limited plasmids and unreliable results
Ÿ Electroporation: enables robust automated transformations

Transformation reproducibility

Cv :   90.4%experiments

Cv :  52.1%replicates, max

è Low experiment reproducibility 
increases costs and reduces 
scientific reliability

Cv :    38.3%experiments

Cv : 165.6%replicates, max   

è Low replicate reproducibility is 
uncritical when sufficient 
amount of DNA is available
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Electroporation
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Growth Test Fluorescence Screening
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BHISG agar + tetracyclineBHISG agar + kanamycine
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Preculture Main Culture Competence Transformation Plating Screening
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BHI medium

LB medium

16 h

900 rpm
min max

30 °C

20 h

0 rpm
min max

30 °C
BHISG agar

+selection antibiotic
+ 50 µg/mL nalidixine3 h

900 rpm
min max

30 °C

2.5 min

48.5 °C
Expression of

tra genes

BHISG medium

≤ 16 h

900 rpm
min max

30 °C

BHISG medium
+ Tween80
+ Glycine

900 rpm
min max

30 °C

0.8 ≤ OD ≤ 1
20 min

0 rpm
min max

4 °C
Competent

cells
6 min

46 °C

BHISG agar
+selection antibiotic

BHI medium CGXII medium

20 h

900 rpm
min max

30 °C

20 h

900 rpm
min max

30 °C

resuspension in 10 % glycerol

Direct transformation of assembled plasmids

 + No plasmid amplification after assembly

 + 33 % shorter time from gene to strain

 + No media additives for clone selection

 + Plasmid assembly and genome editing
    in the organism of interest

BHISG agar + tetracycline
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Plasmid assembly1 Purification2 Transformation3 Screening4

[2]Golden Gate assembly  of
[3]MoClo  compatible DNA

parts

Removal
of ions to

prevent arcing

Electro-
poration

and plating

Clone selection
by color

and screening
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Transformation of the Gram-positive 
platform organism Corynebacterium 
glutamicum in a fully automated 
laboratory environment

Ÿ Purification of plasmid assembly mixtures streamlines automated 
molecular biology workflows for Gram-positive bacteria

98%

2%

1 - 10 
CFU/fmolDNA

èComplex rational strain design will become viable and 
integratable into automated DBTL cycles

èPitfalls accompanying DNA manipulation with intermediate hosts 
can be circumvented
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