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Our Current Gene Synthesis and Assembly Solutions 



        Life Technologies™  

Our Current Gene Synthesis and Assembly Solutions 
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GeneArt® High-Order Assembly 
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Terminal homology enables simultaneous and directional cloning of fragments 

Fragments to be cloned 

Corresponding fragment sequence added by PCR 

Fragments align by terminal homologies 

Assembly of final construct 

Homologous Recombination using GeneArt® High-Order Assembly  
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GeneArt® High-Order Assembly Workflow 
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Assembly 

Type

Fragment 

Overlap

Colony 

Output

Cloning 

Efficiency

1 x 10 kb 80 bp 1140 100%

1 x 10 kb 30 bp 1160 100%

10 x 5 kb 30 bp 1850 92%

No 

fragments

No/size preexisting 

fragments

No/size amplified 

fragments
Overlap

Amt Insert 

(ng)

Colony 

output

Cloning 

efficiency

3 3 x 10 kb 0 80 bp 100 4000 100%

5 5 x 10 kb 0 80 bp 100 1400 100%

10 10 x 10 kb 0 80 bp 100 670 50%

20 8 x 10 kb 12 x 0.5-2.5 kb 80 bp 200 770 83%

In vivo High Order Assembly – Typical Results 
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Deletions 

Insertions 

Colony # 
Cloning 

Efficiency 

InDel 

Size (nt) 

Fragment 

#/Size 

87% 520 12 2x5 kb 

63% 460 2x5 kb 10 

In vivo High Order Assembly - Bridging Oligonucleotides  

75% 1240 N/A 2x5 kb 

Perfect Junctions 

1.  Homology provided in trans by designed bridge oligonucleotides 

2.  Allows for reuse of fragments in a new sequence context 

3. Allows for junction editing 

Insertions 
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Webtool for DNA Assembly Experimental Design 

www.invitrogen.com/designdnaassembly 
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GeneArt® Seamless Cloning 
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Terminal homology enables simultaneous and directional cloning of fragments 

Fragments to be cloned 

Corresponding fragment sequence added by PCR 

Fragments align by terminal homologies 

Assembly of final construct 

Homologous Recombination using GeneArt® Seamless Assembly  
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Seamless Cloning and Assembly Workflow 

Transform into One Shot® TOP10 chemically competent cells 
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GeneArt® Seamless Cloning and Assembly System maintains a high cloning efficiency as the number 
of fragments cloned increases. 

Cloning Efficiency vs. Competitive Product 
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In vivo - internal vs internal 



        Life Technologies™  

0

100

200

300

400

500

0

20

40

60

80

100

3x10kb 4x5kb 4x10kb 5x10kb

C
o

lo
n

y 
C

o
u

n
t 

(C
FU

/p
la

te
) 

C
lo

n
in

g 
Ef

fi
ci

en
cy

 (
%

) 

Insert number x size  

Cloning efficiency (%)  Colony Count (CFU/plate)

Improved in vitro Assembly 

1. New formulation 
2. Improved reaction conditions 
3. Alternate transformation conditions 
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Recipient  
Donor + 
Helper 

Recipient  
 

Donor + Helper 
+ Recipient  

A. tumefaciens 0  0  >50,000 

R. meliloti 60  0  360,000 

S. cerevisiae 0 0 5 

Interspecies Horizontal Transfer 
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GeneArt® Site-Directed Mutagenesis 
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GeneArt® System has a higher mutagenesis efficiency than a major 
competitor’s kit as the size of the construct increases 

Mutagenesis Efficiency vs. Competitor 
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Multisite-directed mutagenesis 
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Gene Synthesis by GeneArt® 
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Gene Synthesis by GeneArt® - Fast Access to any Sequence 
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Multi-Parameter Gene Optimization Challenge Solved by GeneArt®  
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How to solve the multi-parameter optimization problem? 
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Gene optimization as a general strategy to improve autologous expression of human genes  

50 standard human genes representing the most interesting protein classes were selected 
from the NCBI data bank  

Multigene study in mammalian HEK293T cells 

PLoS One. 6:e17596, 2011 
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Examples and Expression statistics 

PLoS One. 6:e17596, 2011 
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Summary 

1. Yeast-based high order assembly method efficiently assembles up to 110 kb. 

2. Oligo stitching method: no homology between fragments required.  

3. Seamless cloning capable of assembling multiple fragments with high efficiency. 

4. Highly-efficient site-directed mutagenesis based on homologous recombination. 

5. Gene optimization as a general strategy to improve gene expression. 
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Selected Publications 

PLoS One. 6:e17596, 2011 

Syst Synth Biol. 4:215, 2010  

Methods Enzymol. 498:327, 2011 

Methods Mol Biol. 834:93, 2012 
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