
GENEius powered by Leto
The Best Of Both Softwares In One Solution.

CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC 
AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG 
TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG 
TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG 
GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC 
AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG 
TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA 
GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT 
TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA 
GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG 
CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA 
GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT 
GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT 
CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG 
TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT 
CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC 
TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT 
ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA 
TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT 
GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC 
AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG 
TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC 
CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG 
AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG 
ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA 
ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG 
TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC 
TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC 
AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC 
CAC TAC AAT GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC 
CAG CAT TGC TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC 
AGG TAA GGA TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT 
GGA TGA CCC TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC 
TGC CGC AAA TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA 
TTG CTG TTG CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC 
TCA TAG TTA GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA 
TGG GCG GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG 
CAC AGT GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA CCC TCA TAG TTA 
GCG TAA CGA GCA AAT GGC ATT CTG ACA TCC GAC TGG TTC CAA TTG ACA AGC TAC TAT TGC CAG CAT TGC TGC CGC AAA TGG GCG 
GTA GGC GTG CGC CAT CCA CGC TGT TTT GCT TAG CGC CAC CAT GAA ACA GGC AGC AGC CAC AGG TAA GGA TTG CTG TTG CAC AGT 
GAT TTG AGA GGG ATG TTT AAT ACC ACT AC AAG AAA TTG AGA TGG TGC AC TAC CAC TAC AAT GGA TGA
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GENEius software is designed and developed for Eurofins Genomics by BioLink Informationstechnologie GmbH.



GENEius Optimises Your Sequence.

GENEius optimisation process 

• 20 amino acids are coded by 61 triplets 

• Triplets do not occur in all organisms to the same extent 

• GENEius optimises your sequence by employing those   
    triplets which are naturally used by your expression system
 
• GENEius not only uses the best triplet but a combination  
   of triplets which are adjusted to the heterologous   
   expression system

Prevent secondary structures 

• Avoid direct or inverted repeats 

• Remove hairpins from the final sequence

Exclude bad motifs 

• Avoid specific restriction sites e.g. making your 
   5’ and 3’ cloning sites unique 

• Omitt customised “bad motifs” like transcription 
   factor binding sites or splice donor and acceptor sites 

Distribution of GC 

• GC content is harmonised for the entire genes 

• Optimisation of GC content in accordance with 
   codon usage table

Insert good motifs 

• Add customised “good motifs” 

• Facilitate further subcloning of single protein 
   domains by inserting unique restriction sites
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Fig. 1 GENEius outperforms the competition - We tested the optimisation performance of GENEius in comparison to five other software packages from five main 
competitors. The sequence of the jellyfish Aequorea victoria wild-type GFP was optimised using all six software packages for best expression results in E.coli.  
After optimisation, sequences were synthesised and expression studies in E.coli were performed. The results clearly show higher expression for GFP sequences 
optimised by GENEius compared to the GFP sequences from the competitors. Read the GENEius application note for a detailed analysis of the experiment.

The acquisition of Entelechon and its gene optimization software Leto presented Eurofins Genomics with a unique 
opportunity to combine the strengths of two outstanding software platforms in one. 

We integrated all the key beneficial features of Leto into our advanced gene optimisation software GENEius. 
GENEius, now powered by Leto, provides a comprehensive optimisation solution for your synthetic genes.



Performance Of GENEius.

Best conditions for 
Sf9 cell expression Before GENEius optimisation After GENEius optimisation

GC content 50% 36.66% 45.48%

Direct repeats none 9 none

Bad motifs
(e.g. PolyA or artifical splice sites) none 1 PolyA signal present none

Bad motifs
(cloning sites) irrelevant internal BamH1 site none

Good motifs irrelevant
EcoRI at 5‘ end 

+ 
BamHI at 3‘ end

Synthesised genes are often employed to achieve higher quantities of proteins in heterologous expression systems, for example 
expression of a human gene in E.coli. We demonstrated the superior performance of GENEius by adapting a human gene for the 
expression in Sf9 cells.

Fig. 2 GENEius optimised a human gene by comparing it to the 
input codon usage table for Sf9 cells found in the Kazusa Codon 
Usage Database. 
For example, the glycine triplet ggg was adjusted by GENEius from 
a frequency of 0.25 to 0.08 resulting in the optimum frequency for 
Sf9 cells (0.07).

Fig. 3 Expression levels for a GENEius optimised gene in a heterologous system.

Marker                Before GENEius optimisation          After GENEius optimisation



• GENEius optimises all protein coding sequences from short DNA fragments of 100 bases to long genes with  > 12,000 bases 

• GENEius adapts either DNA or amino acid sequences

• Acess GENEius via our Ecom ordering system https://ecom.mwgdna.com

• Enter your order by choosing “order or request synthetic genes” in our Gene Synthesis menu

• Check the option for “codon usage adaption required” 

• Select the species from the dropdown menu for 
   codon usage adaption  

• Choose or generate your own “bad motifs” like your 
   cloning sites that will be excluded during adaption

• Click “adapt and optimise sequence” to start the 
   sequence optimisation by GENEius

• Our Ecom system will show you the optimised 
   sequence from GENEius

Email:  
genes-eu@eurofins.com 

Phone:  
+49 8092 8289-77

Official Business Hours:
8 a.m. – 6 p.m. CET

Toll Free Phone Numbers:
Austria   0800 296 562  
Belgium  0800 77862 
Denmark  8088 1262
Finland   0800 112 744 
France   0800 903 807 
Ireland   1800 555 056 
Italy   800 785 950 

Luxemburg 8002 6418 
Netherlands 0800 0226215 
Norway   800 138 44
Sweden   020 798 148
Switzerland  0800 562 013 
UK   0800 0323 135

eurofinsgenomics.com

Making GENEius Work For You.
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Feel Free To Contact Us.

GENEius software is designed and developed for Eurofins Genomics by BioLink Informationstechnologie GmbH.

TEST THE LIGHT VERSION 
GENEIUS FOR FREE 
ON OUR WEBSITE!

www.geneius.de


