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T3S Technologies, Inc. is a biotechnology company, based in Salt Lake City, Utah, formed by 
world-renowned microbial geneticists and industry professionals. T3S has developed the most 
comprehensive and advanced bacterial expression system, capable of directly exporting 
soluble proteins out of the cell at yields >10 g/L. The remarkable secretion rate allows for a 
significant reduction in downstream processing and the expression of highly difficult to express 
proteins. The Company also utilizes a proprietary and groundbreaking sequence optimization 
algorithm to maximize protein production. By integrating these revolutionary technologies, T3S’ 
mission is to provide a comprehensive and predictable bacterial expression system to 
dramatically reduce the cost and time of developing and manufacturing protein products. T3S is 
currently seeking partners with aglycosylated protein products that may be difficult to 
express or process for an at cost proof of concept study. 
 
The $230 billion biologics market is rapidly dominating the pharmaceutical industry. 50% of global 
spending on medicines by 2020 is projected to consist of biologics. (1)  As the diversity of 
biologics and other protein products emerge, a reliable expression system that can produce 
products efficiently without the need of extensive process development remains elusive. The lack 
of an efficient and reliable protein expression system has resulted in dedicated in-house process 
development teams, or expensive CRO/CDMO services, requiring months of optimization with no 
guarantee of success. The lack of a predictable system further contributes to the delay or 
prevention of a multitude of potential life-saving biologics and protein products that are unable to 
be further characterized and developed into marketed products.  
 
The problem of predictable and consistent expression is mainly attributed to several factors, such 
as toxicity of the product to the host organism, various transcriptional and translational issues, 
and protein aggregation or degradation. The T3S system is a microbial expression system that 
utilizes the most robust protein secretion system ever characterized, providing 
export of proteins directly out of the cell at a rate of 1,000 faster than current 
bacterial secretion systems used in industry. (2) Direct secretion allows proteins 
to refold in a more chemically favorable environment free of proteases and 
modifying proteins and rapidly removes the potentially cytotoxic heterologous 
proteins away from the cell.  
 
The T3S platform has been successful in expressing proteins that have never 
been able to be produced in any expression system and is capable of 
dramatically decreasing the cost of downstream processing for existing drugs. 
As an example, the T3S platform is expected to provide a nearly 85% decrease 
in the cost of manufacturing insulin analogs. Additionally, products such as 
highly hydrophobic proteins, vaccine candidates, FAbs, ScFvs, enzymes, 
cytokines, and other therapeutic proteins have all been expressed as 
soluble products at high titers using the T3S system. (3, 4) 
 
In addition, T3S utilizes a proprietary genetic sequence optimization algorithm 
based on years of experimental data and the groundbreaking discovery of 
synonymous codon context to maximize expression of heterologous proteins to 
near their theoretical limit. The unique algorithm can be utilized outside of the 
T3S expression system and has been demonstrated to improve expression 
and solubility in other bacterial expression systems dramatically.  
 
 

Coomassie stained SDS-
PAGE image 
demonstrating the high 
purity, solubility, and 
disulfide formation of 
proinsulin expression 
from the T3S system.  



 

 
 

 
 
 
Together, with the T3S expression system and genetic optimization algorithm, we provide the 
most comprehensive and advanced expression system available capable of eliminating your 
upstream process development and significantly reducing your downstream development.  
 
Highlights of T3S technologies include: 
 
•    Expression of highly difficult to express proteins 
T3S offers a truly comprehensive solution that allows for reliable protein expression by coupling 
an unmatched secretion system with the most advanced genetic optimization algorithm. By 
addressing the genetic composition and protein pathway we have been able to overcome 
expression issues relating to transcription and translation, mRNA stability and secondary 
structure, misfolding, hydrophobicity, disulfide bonds, degradation or other conditions resulting in 
poor expression. 
 
•    High product yield and purity 
The T3S system directly secretes proteins at a rate 1,000-fold higher than other bacterial 
secretion systems used by industry. In addition, the direct secretion of a limited number of protein 
types allows for protein purity directly in the spent media >90%.  
 
•    Soluble expression and direct formation of disulfide bonds 
The majority of time and cost of protein production is spent in resolubilization and folding. All 
proteins expressed from the T3S system are produced as soluble proteins. In addition, secretion 
directly out of the cell into the oxidative media allows for the formation of native disulfide bonds. 
 
•    Compatible with existing expression systems 
The T3S system is fully compatible with current inductions systems, including T7-RNAP. As well, 
our unique codon optimization algorithm has been demonstrated to increase protein expression 
and solubility with any bacterial expression system. 
 
•    A scalable solution 
The T3S system has been demonstrated from shake flask to 500-liter fermenters. The T3S 
system is fully capable of industrial-scale production and continuous flow manufacturing. 
 
•    Eliminate process development  
By providing the most advanced solutions for genetic optimization and protein pathway, we offer 
the most reliable protein expression system. Our technology allows you to reach high soluble 
protein yields at a higher purity the first time. 
 
T3S Technologies is actively seeking collaborations for protein expression of difficult to express 
or process products. We offer flexible licensing options, joint ventures, and protein expression 
services. For more information regarding this opportunity and T3S Technologies, Inc., please 
contact our CEO, Dan Wee, Ph.D at dan@t3sbio.com. 
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