
 

 

OligoMix® for Synthetic Biology 

OligoMix® is a versatile, innovative, custom product for genomics discoveries. We synthesize thousands of oligonucleotide 

sequences in massive parallel on a microarray chip and then cleave the oligos, releasing them into solution in a single 

microtube. Synthesis occurs via standard DMT chemistry assuring efficient stepwise yield and a high quality final product. 

The product is delivered as a pool in a single microtube – ready for use in your experiment. 

Microarray Synthesized Oligonucleotide Pools 

www.lcsciences.com                                                                1-888-528-8818 

Economical 
At less than 0.8¢ per base, OligoMix® is about 20 times more cost and time efficient than conventional oligos. Delivered in a 
single microtube, it enables inexpensive genome-scale experiments. 

Customizable 
Customers can specify each oligonucleotide sequence (lengths up to 150-mers). We can synthesize oligonucleotides in 

OligoMix® containing labels, such as terminus phosphate, amino and thiol with linkers, biotin, FAM or other dyes.  

Reliable 
Innovative microfluidic array platform ensures high quality synthesis. Multiple QC steps are implemented at various stages of 

OligoMix® manufacturing. OligoMix is subjected to both hybridization and qRT-PCR assays to assess final quality.  

Simple & Fast 
Download our excel spreadsheet order form, paste in your sequences and email back to us. Product can be delivered in 1-2 

weeks.  

http://www.lcsciences.com/


 

 

Microfluidic Array Platform — in situ Synthesis 
OligoMix® achieves high synthesis purity because it is produced via an advanced microarray synthesis technology (µParaflo®) that integrates a 
photo-generated acid (PGA) chemistry, digital photolithography (DLP), and advanced microfluidics to enable high throughput parallel 
synthesis of custom DNA microarrays. The PGA chemistry enables the use of standard oligo building blocks, and eliminates the need for any 
specially modified nucleotides which may exhibit lower coupling efficiency. DLP technology enables programmable synthesis of custom 
sequences and the µParaflo® microfluidic device contains the synthesis reactions each within a picoliter-scale reaction chamber, producing 
more uniform synthesis than reactions performed on the open surface of a slide.  
 
Synthesis quality requirements for more typical microarray applications such as gene expression profiling are less demanding because issues 
with synthesis quality or spot uniformity have been successfully moderated by image filtering methods or averaging of replicate spots to 
increase data confidence. However, in applications that involve cleaving the probes from the microarray chip (such as target capture for NGS) 
any and all impurities from synthesis end up in your capture probe mixture. There is no possibility to mitigate their effects through data 
manipulation so the requirement for synthesis quality is very high. LC Sciences’ microarray synthesized oligos (OligoMix®) have been 
compared to and demonstrated as effective as conventional column synthesized oligos for use in targeted sequencing applications1.  

Quality Control  
We examine hybridization on multiple built-in control sites and analyze the uniformity and intensity of the hybridization spots, the cross chip 
spot uniformity, and the match (PM) and mismatch (MM) hybridization signal ratios to assess the quality of OligoMix® synthesis. Finally, the 
cleaved OligoMix® is subjected to qRT-PCR assays designed for the control sequences. Our QC criteria use standardized procedures and 
parameters, such as the signal intensity, the signal covariance (CV), and the PM/MM ratio.  
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µParaflo® Synthesis Technology 
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Synthetic Biology Applications 

A mixture of oligo 
solution, ligase enzyme, 
and ligation buffer is 
subjected to multiple 
rounds of melting and 
annealing/ligation. The 
ligation products are 
PCR-amplified with a 
high-fidelity polymerase 
using several primer 
pairs specific for 
regions of the ligated 
sequence.  

“Construction” oligos are 
hybridized sequentially to 
two pools of bead-
immobilized short 
complementary 
“selection” oligos under 
appropriate conditions. 
Extension of overlapping 
oligonucleotides and 
subsequent amplification 
of multiple full-length 
genes are accomplished 
in a closed-tube, one-
step reaction. 

Oligos with specific primers and flanking adapter primers 
are subjected to multiple rounds of oligo annealing and 
extension by Taq DNA ligase and high-fidelity DNA 
polymerase. 

Modern synthetic biology involves not only the construction of existing genes to elicit their functions, but also designed mutation and sequence 
shuffling to create new, functional gene constructs which perform as biomolecular machines. One limitation for gene synthesis is the cost of 
making the building blocks (oligonucleotides) that are assembled together to make genes. Multiplex, parallel DNA construction on a large scale 
requires pools of large numbers of short synthetic oligos.  
 
Microarray technology provides a fast and economical means for massive parallel synthesis of oligos and the µParaflo® technology represents 
a significant advancement in microarray synthesis technology. Large numbers of DNA constructs of designed sequences can be synthesized 
and then simultaneously assembled by joining the short synthetic oligos with multiplex reactions. There are challenges associated with gene 
synthesis from complex oligo pools such as: synthesis errors, pool sequence complexity and low yield per sequence, but over the past decade 
several methods have been developed to overcome these.  
 
 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
Block-Based Gene Assembly4 - Combination of hybridization-based oligo selection and parallel amplification into a single process that allows 
simple and cost-efficient production of unlimited amounts of high-quality building materials directly from unpurified pools of microarray-
synthesized oligos. 
 
Megacloning3 - Oligos synthesized from microarrays are “read” by next-generation sequencing to identify those with desired sequences. The 
DNA is then sorted and retrieved selectively.  
 

 In 2 methods, results were compared and demonstrated to be similar to column synthesized oligos4,5. 

 ”The genes constructed from microarray-synthesized oligos using our block-based gene assembly protocol were found to 

be indistinguishable from genes assembled by the standard protocol from the high-quality column-synthesized oligos”4 

Polymerase Assembly Multiplexing Reaction (PAM)6 

Hybridized annealing and ligation (HAL)7 

Ligation–Fusion PCR Strategy5 
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 OligoMix® 

Product Description mix of DNA oligonucleotide sequences 

Number of Oligos thousands of sequences or more per tube 

Oligo Form single stranded (ss); desalted and ready for reaction 

Length up to 150 mers (inquire for longer oligos) 

5’ or 3’ Terminus Modifications phosphate, fluorescent dyes, biotin, linkers, and others 

Internal Modifications modified DNA or RNA bases 

Yield *tens of attomoles per sequence and a total of sub-fmols per OligoMix® tube 

Price (see www.lcsciences.com/discovery/oligomix) 

Delivery 14 days 

*One fmole per sequence is the calculated amount of starting material for oligo synthesis. As with all standard oligonucleotide 
synthesis, the resulting final material will be of less quantity depending on the sequence length, composition, and other factors.  

http://www.lcsciences.com/
https://twitter.com/lcsciences
https://www.facebook.com/pages/LC-Sciences-LLC/130434728303
https://www.linkedin.com/company/lc-sciences-llc

