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Applications for Gene Synthesis

Expression Improvement in Heterologous Systems with Synthetic Genes

Codon Usage Adaptation 

Some amino acids are encoded by up to six different codons. 
Every species has a different “codon usage” pattern, i.e. some codons, 
which code for the same amino acid, are used in higher frequencies than 
others. With gene synthesis, the codon usage of any organism can easily 
be adapted for heterologous expression systems. 

Synthetic Genes as an Alternative for Cloning

cDNA Cloning

cDNA cloning is very labour- and cost-intensive. Starting with the preparation 
and conservation of the source material, mRNA needs to be extracted under 
RNase-free conditions and reverse transcription, which is always challenging, 
needs to be performed. Often the 5’ or 3’ end of the cDNA is missing or 
mutations have occurred. In such cases, alternative techniques like RACE-
PCR or site-directed mutagenesis (SDM) are necessary to get the full length 
cDNA. In contrast, with our gene synthesis service, the correct sequence will 
be prepared for you in the most convenient way. You can even order splice 
variants if required.
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Optimise your research with Eurofi ns MWG Operon’s high quality synthetic DNA products. Partial or full length genes, open
reading frames (ORF), cDNAs, promoters, qPCR standards or artifi cial genes – any double stranded DNA sequence can be synthesised 
“de novo” and subsequently subcloned into a plasmid vector of choice.

Promoter and Enhancer Elements 

For higher expression levels of mRNA and proteins, ideal promoter or
enhancer elements can be selected and added to the coding sequence.

Subcloning

Tedious lab work to get the clones for your experiments is now history. With our gene synthesis technology almost any double 
stranded DNA sequence can be synthesised from scratch and subcloned into your plasmid vector of choice. Both strands of the 
fragments will be sequenced to ensure 100% sequence congruence.

Generating qPCR and PCR Standards

With gene synthesis, several qPCR / PCR standards can now be combined in one single DNA fragment instead of providing several 
standards for each single qPCR or PCR reaction. Also, SNP positions can easily be covered by simply ordering your sequence with 
IUB codes. 

Scheme of the genetic code

Scheme of a cloned gene 



Introduction of Good and Removal of Bad Motifs 

Unwanted restriction sites, artifi cial splice sites, potential transcription factor binding sites or premature polyadenylation signals 
within your gene sequence can be avoided with synthetic genes. We can achieve equal distribution of G‘s and C‘s, and even include 
unique restriction sites or other good motifs for downstream applications.

Gene Synthesis for Optimisation of Constructs
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Screening for improved Properties of Proteins

With our Gene Evolution Library Service we can generate mutant libraries with single or multiple mutations for screening for 
improved properties in proteins.

Construction of Hybrid Genes 

With synthetic genes you can rearrange protein domains, delete or add 
introns or even create completely new hybrid genes by combining gene
fragments. Sequence tags can be added to ensure proper and easy purifi cation 
of recombinant proteins. You can create new hybrid genes by rearranging 
optimised sequences for higher expression levels, for convenient protein 
purifi cation and much more. 

Product Overview

Standard Genes 

Eurofi ns MWG Operon offers the synthesis of standard genes
 in any size
 with moderate GC content (40 - 65%) 
 without extensive repeats (> 20 bp) or critical hairpin structures 
 without extensive homopolymer stretches (> 20 bp)

Complex Genes 

The synthesis of complex genes is available 
 for any size 
 for high and low GC contents
 where long repeats and 
 secondary structures can be present

This service includes a personal consultancy e.g. to fi nd the optimal expression system, to check your sequence in advance, or to 
design your perfect gene in silico.

Gene Evolution Libraries 

Gene Evolution Libraries are ideally suited for screening approaches to 
improve the properties of your protein of interest. We offer introduction of 
mutations at single positions, multiple positions within specifi c domains or 
random substitution using degenerated oligonucleotides. Libraries will be 
delivered linear or cloned.

Scheme of a hybrid gene

Scheme of DNA Helices

Scheme of a gene library



Sequence Optimisation

Using our proprietary software GENEius1), the supplied amino acid or DNA sequences will be optimised and adapted, e.g. for codon 
usage to any organism. With GENEius we can avoid direct or inverted repeats and hairpins. Also, even distribution of G‘s and C‘s 
and the incorporation of “good motifs” is easily achievable. Visit our website to see an online version of GENEius. 

Experimental Design

of overlapping oligonucleotides for gene synthesis by using GENEius.

Oligonucleotide Synthesis

at our in-house DNA synthesis facility.

Gene Synthesis

of novel genes ranging from only a few base pairs up to several kb in size.

Subcloning

into a standard vector or into a vector of choice.

Quality Control

by double strand DNA sequencing of the cloned gene performed at our
in-house sequencing facility.

Delivery

of plasmid DNA in the following scales:
 Mini scale 1 - 10 µg plasmid DNA 
 Midi scale  5 - 50 µg plasmid DNA
 Maxi scale  50 - 500 µg plasmid DNA
 Mega scale  500 µg - 2.5 mg plasmid DNA
 Giga scale  up to 10 mg plasmid DNA

Endotoxin-free preparation for maxi, mega and giga scales available.

Documentation

by a quality assurance report, including detailed project specifi cations, 
complete plasmid description, restriction map and DNA sequence
information.

Highest Confi dentiality

of all details of your project is guaranteed.

Quality Management

The high quality standard of our service is permanently assured by our professional quality management. We are certifi ed
according to ISO 9001: 2000.

Gene Synthesis – Process and Technology

1)  GENEius software designed and developed for Eurofi ns MWG Operon by Biolink Informationstechnologie GmbH.

Production process of synthetic genes
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Protein expression result of a GENEius optimised gene



1. Personal Account

Login at http://www.eurofi nsdna.com
If you are entering our Ecom for the fi rst time, just visit our home page and 
click on “New Customer”. If you are already a customer of Eurofi ns MWG 
Operon, identify yourself with your email address and password. For an 
unencoded connection click on “No SSL”.

2. Account Options

Within your account you can defi ne general settings, set up your personal 
order preferences and change or add shipping and billing addresses. The 
group administration allows you to share specifi c information with other 
researchers of your choice.

3. Online Ordering

Select your required product within the “Gene Synthesis” menu and
provide all necessary information for the synthesis of your desired genes.
If a codon usage adaptation is required, the optimised sequence will be
provided after, online optimisation. After submitting your entry you can
fi nd all details in your order basket. Press “order now” and choose your
preferred payment method.

4. GENEius Online Tool 

The online version of GENEius provides special tools like codon usage
optimisation for gene synthesis and is easy to use. Right after gene 
optimisation you are able to place your order or request a quote.

5. Order Tracking & Order History

In your personal Ecom account all your order data are stored. 
Find your order history via the “my orders” button where you can track
the process status of your orders at any time, and download your order 
confi rmations and delivery notes.

6. Price Information

To help you with your cost calculations, our Ecom system features not only 
country-specifi c price lists and currencies, but in addition your individual 
prices are displayed in the order summary prior to submitting your order.

7. Prepayment Service 

With our prepaid service option EVOcard, you can save your budget and 
benefi t from various administrative advantages. 

Online Ordering and More – Our Ecommerce System is Set Up for Your Convenience
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Feel free to contact our customer support team if you need any assistance. 

Any Questions?

Email:
genes@eurofi nsdna.com

Phone:
+49 8092 8289 - 77

Our offi cial business hours are:
8 a.m. – 6 p.m. CET

Free Phone Numbers:
Italy   0800 785950
France   0800 903807
Denmark  8088 1262
UK    0800 0323135
Ireland   1800 555056
Sweden   020 798148
Norway   0800 13844
Finland   0800 112744
Switzerland 0800 562013

www.eurofi nsdna.com
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