Advanced Microbial Protein Expression

Partners for Life
Advancing tomorrow’s medicines

The Biologics and Gene Therapies
CDMO partner for life
Good science, experience and a quality driven approach
Cell Line/Strain Development

cGMP Contract Manufacturing

As your partner, we help expedite this process by
bringing our years of experience and our expression
platform technologies for microbial expression,
pAVEway™; and platforms and solutions for mammalian
expression, Saturn™ and Apollo™ X.

We offer our partners highly flexible clinical and
commercial cGMP facilities for the production, by
microbial fermentation and cell culture, of biologics
and advanced therapies.

Process Development

This is at the heart of everything we do. Quality drives
the development and the successful production
of your biologics and advanced therapy products
from beginning to end, with propriety statistical
design tools like RAPTA™ for Laboratory Process
Characterization (LPC).

At FUJIFILM Diosynth Biotechnologies our Process
Development philosophy is driven by designing
processes for a wide range of expression systems that
result in having phase appropriate product controls
that will result in successful process execution during
cGMP manufacturing.

Quality
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INSOLUBLE
Includes:
• INNOVATIVE VECTORS
• SELECTED HOST STRAINS

INDUSTRY
LEADING
TITERS

SOLUBLE
SECRETED

• FERMENTATION METHODS

An innovative microbial expression
system for large-scale production of
antibiotic-free therapeutic proteins.
FUJIFILM Diosynth Biotechnologies’ pAVEway™,
is an innovative and proven technology for the
efficient microbial expression of therapeutic proteins
- one of the major bottlenecks in the production of
biopharmaceuticals. The combination of unique and
proven protein expression plasmids, fast process
development enabled by our ambr™250 fully automated
bioreactor and automated downstream analysis
ensures rapid progression from gene to an optimized
high-titer fermentation process. The system also
provides for the in-depth process understanding
and robustness required for cGMP manufacture of
biotherapeutic drug products.

pAVEway™: the benefits
• Speed of delivery
	Fast track process creation and development; reduced time to
clinic; reduced time to market.
• Regulatory protection
	Antibiotic-free production: Antibiotic-free vectors suitable for
large scale antibiotic-free cGMP manufacturing in a tightening
regulatory environment without sacrificing yield and versatility.
• More cost efficient
	High yield protein production through class leading fermentation
productivity, with potential for reduced cost of goods.
• Greater flexibility
	Produces a wide range of biotherapeutic proteins through a
variety of accumulation routes: intracellular soluble; intracellular
insoluble; and periplasmic secretion. The optimal route can be
tailored for each individual protein.
• Tried and tested technology
	Proven scaleability with over 100 different therapeutic proteins
produced at very high titers over the past decade.

Proven success
pAVEway™ was used to successfully manufacture a proprietary
enzyme product; for the prevention of a multidrug resistant bacterium
in quantities sufficient for use in Phase I and II clinical trials
•	The initial 10% scale cGMP production run on the pAVEway™
platform yielded an unprecedented 5.5kgs of >95% pure
drug substance
•	Expression titers were increased by more than 25-fold
versus the initial expression platform used previously
by the customer

Proven technology
The pAVEway™ platform is based on a set of unique
protein expression plasmids, which have been
developed by FUJIFILM Diosynth Biotechnologies.
Using DNA looping to control expression, we have
created a range of vectors to provide tightly controlled
production of the target proteins, with very high
expression levels. These vectors are complemented
by a range of host strains.
By choosing the appropriate combination
of vector, host strain and fermentation
conditions, very high titers have been obtained
for insoluble, soluble or secreted proteins.

“FUJIFILM Diosynth
Biotechnologies not only
exceeded our yield expectations,
but also provided exemplary
customer service through its
diligent approach and skillful
execution in developing the cGMP
for our clinical candidate”
pAVEway™ Customer

pAVEway™ delivers
fast track process definition
pAVEway™ has a track record for enabling rapid entry into first clinical
manufacture from vector construction. By implementing the ambr™250
technologies we have reduced strain generation from six to four weeks.
Starting from the protein of interest, we will discuss the preferred route of
expression with you. Alternatively a pAVEway™ study can be designed to
rapidly assess the best expression route.
We will then clone the gene in a pre-defined set of pAVEway™ vectors,
transform these into a range of host strains and grow these in a range of
conditions. This allows rapid selection of an optimal expression system
and early definition of the upstream production process.
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Unrivaled microbial
manufacturing
capabilities
cGMP microbial Cell Banking
pAVEway™ delivers stable production in antibiotic-free
fermentations within its world-class GMP facilities
•	
50L, 100L, 200L, multiple 2,000L and multiple
5,000L fermenters
•	
Dedicated suites for the production
of Low Dose Biologics
•	
Large Scale Refold of inclusion bodies
capabilities up to 10,000L capacity

•	
The basic expression levels can be fully suppressed
(see graph top right), so that no protein is produced
before induction. This allows high expression levels
even for proteins that would normally impair the
growth of the host cells
•	
pAVEway™ technology can modulate the expression
levels by varying the concentration of inducer
(see graph bottom right). The expression kinetics
can thus be tightly regulated to match the folding
capabilities of the host cell, enabling the soluble
expression of proteins of high folding complexity

pAVEway™ delivers
industry leading titers
The pAVEway™ platform consists of a range of vectors
for insoluble, soluble and secreted expression, which
can be selected according to the specific customer
requirements.
Following a four week feasibility study as described
above, high titers have been achieved for a wide range
of proteins, using a generic fermentation platform.
Further increases in titers can be achieved by high
density fed-batch fermentations characterized by
maintenance of high viability and short fermentation
times (30h). Titers in excess of 20g/L have been
achieved for e.g. EPO, TNF and G-CSF.

Cytokine accumulation (%TCP)

Using the pAVEway™ platform, very high fermentation
yields have been achieved for a wide range of proteins,
as illustrated (table on right). To achieve this pAVEway™
combines two unique features:
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pAVEway™ delivers
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Protein

Cellular location Titer g/L

GST-32 protease

Intracellular soluble

8

Recombinant vaccine 1

Intracellular soluble

6

Erythropoietin

Intracellular soluble

13

Tumour Necrosis Factor-α

Intracellular soluble

14

Recombinant vaccine 2

Intracellular IBs

13

Interferon-α2

Intracellular IBs

14

Antibody fragment

Intracellular IBs

10

Recombinant vaccine 3

Secretion soluble

8

Fab fragments (various)

Secretion soluble

0.5 - 1.5

Antibody ‘platform’ fragments

Secretion soluble

7 - 12
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