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Safe Harbor Statement
This presentation (the “Presentation”) includes forward-looking statements within the meaning of the Private Securities Litigation Reform Act of

1995, which are based on current expectations, estimates and projections based on information currently available to management. These

forward-looking statements include, among others, statements regarding the timing of our anticipated clinical trials, study results and regulatory

feedback for PF582, PF708, and our other product candidates; expectations with regard to future milestone and royalty payments from our

collaboration with Jazz Pharmaceuticals; expectations with regard to future payments from BARDA and NIH (NIAID) for our vaccine candidates;

potential market opportunities for PF582, PF708, and our other product candidates; potential market size and growth potential of the biosimilars

and biologics markets; developments and projections relating to competitors and the industry; the expected patent expiration timelines for Lucentis,

Forteo, and other branded reference drugs; the potential outcomes and timing of our discussions with governmental regulatory agencies; potential

pricing and cost savings associated with biosimilars compared to branded reference drugs; our anticipated commercialization strategy; our

expectations regarding the use of abbreviated regulatory pathways for the approval of our products; our ability to manufacture our products at a

commercial scale; expectations with regard to government expenditures for vaccine procurement; and our belief in our ability to rapidly deploy and

create vaccines for the U.S. government. Forward-looking statements are typically identified by words like “believe,” “anticipate,” “could,” “should,”

“estimate,” “expect,” “intend,” “plan,” “project,” “will,” “forecast,” “budget,” “pro forma,” and similar terms. Factors that could cause the Company’s

results and expectations to differ materially from those expressed in forward-looking statements include, without limitation, our need for additional

funds to support our operations; our success being dependent on PF582, PF708, and our other product candidates; our reliance on our

collaboration partners’ performance over which we do not have control; failure to achieve favorable results in later clinical trials for PF582, PF708,

or our other product candidates or receive regulatory approval; delays in our clinical trials or in enrollment of patients in our clinical trials; failure to

market PF582, PF708, or our other product candidates due to the existence of intellectual property protection owned or controlled by a third party

and directed to PF582, PF708, or our other product candidates; PF582, PF708, and our other product candidates may cause serious adverse side

effects or have properties that delay or prevent regulatory approval or limit their commercial profile; if approved, risks associated with market

acceptance, including pricing and reimbursement; our ability to enforce our intellectual property rights; adverse market conditions; and changes to

laws and government regulations involving the labelling, approval process, funding and other matters affecting biosimilars, therapeutic equivalents

to branded products and vaccines. Forward-looking statements represent our management’s beliefs and assumptions only as of our August 8,

2016 press release announcing results for the quarter ended June 30, 2016. You should read our Annual Report on Form 10-K for the year ended

December 31, 2015 and our subsequent reports filed with the SEC, including the Risk Factors set forth therein, completely and with the

understanding that our actual future results may be materially different from what we expect. Additional information will also be set forth in our

Quarterly Report on form 10-Q for the quarter ended June 30, 2016 to be filed with the SEC. Except as required by law, we assume no obligation

to update these forward-looking statements publicly, or to update the reasons why actual results could differ materially from those anticipated in

the forward-looking statements, even if new information becomes available in the future.
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Investment Highlights
l Biosimilar developer with patented protein production and analytics

platform

• Technology resident in company for protein production engine synthesis as well as bioanalytical characterization 

(legacy from The Dow Chemical Company)

l Programs in development pipeline include biosimilars, therapeutic 

equivalents to branded products, novel products and vaccines
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PF582
biosimilar candidate to 

Lucentis®

Phase 1b/2a completed

PF708

therapeutic equivalent candidate to

Forteo®

Bioequivalence study initiated 2015, top-line data reported in 2Q16.

Initiation of immunogenicity/PK study by year-end 2016.

PF529 

biosimilar candidate to 

Neulasta®

Process development ongoing

Anticipate regulatory feedback by end of 2016

Px563L /RPA563
next-generation

anthrax vaccine candidates

Developed in concert with the US Government

Phase 1a study interim analysis completed

Jazz Collaboration:

PF690 

biosimilar candidate to 

Oncaspar® and

HemOnc Product Candidates

Strain Engineering



Biosimilars
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Therapeutics
PRECLINICAL/ 

BIOANALYTICAL CHARACTERIZATION

COMPARATIVE 
CLINICAL STUDY

TOTAL SALES OF BRANDED 
REFERENCE DRUGS (2015)

WHOLLY-OWNED

$11.9

Billion

PARTNERSHIP
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$3.9 
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Undisclosed 

HemOnc

Products

*Based on publicly available 2015 sales data for the branded pharmaceutical company.

**Approximate 2015 global branded sales of third-party reference drug per IMS data accessed May 4, 2016. 

*** Approximate 2015 aggregate global branded sales of third-party growth hormone products per IMS data accessed May 4, 2016.

PF688
Certolizumab

pegol

biosimilar

(Cimzia®)

$1.2B*

PF529
Pegfilgrastim

biosimilar 

(Neulasta®)

$4.7B*

PF708

Teriparatide

therapeutic 

equivalent to

(Forteo®)

$1.4B*

PF690
Pegaspargase

biosimilar

(Oncaspar®)

$121MM**

PF530

Interferon 

beta-1b 

biosimilar

(Betaseron®)

$0.9B*

PF582
Ranibizumab 

biosimilar 

(Lucentis®)

$3.6B*

PF694
Peginterferon

alpha-2a 

biosimilar 

(Pegasys®)

$403MM**

PF444
Human Growth 

Hormone 

biosimilar

$3.5B***
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Novel Vaccines

Our innovative technology and potential to rapidly deploy and create a stockpile 

of essential vaccines has enabled the award of over $200MM in development 

contracts from the U.S. government.

PRE-CLINICAL PHASE 1 PHASE 2

FULLY FUNDED BY THE 
US GOVERNMENT

Px563L
SDl rPA based 

Anthrax Vaccine 

2nd

Generation

Px563L
rPA based 

Anthrax 

Vaccine

Px533*

Malaria 

Vaccine
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*Development controlled by the US Government

RPA563
rPA based 

Anthrax 

Vaccine
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l Biosimilars as a disruptive innovator

• Developed geographies (Europe, Australia) demonstrate cost savings potential when market growth is 

supported

• Increased market entry of biosimilars drives competition, reduces costs and expands patient access

• Greater patient access to biosimilars and reduced system-wide costs allow for increased funding for 

branded therapies

THE BIOSIMILAR OPPORTUNITY
The 2014 global biologics market represented approximately $234 billion in product sales with 

virtually an entire market of branded products.1 We believe the emerging biosimilars market will 

be fueled by many blockbuster products nearing patent expiry, abbreviated regulatory pathways 

and governments and private payers calling for lower drug costs. Recent developments drawing 

attention to the high cost of certain therapeutics demonstrate that the timing is ripe for biosimilar 

implementation in the U.S.

Biosimilars: Part of the Solution



l Strong barriers to entry

• One year after Hatch-Waxman, approximately 1000 applications for approval (ANDA’s) in generics; first 

three years after the Biologics Price Competition and Innovation Act (BPCIA) passed, no applications 

for approval (aBLA’s) via 351(k) pathway

• Quality, timeline to create production strain/cell line, process development and minimizing COGS are all 

challenges for biosimilars creating both hurdles and opportunities

• Bioanalytical characterization and attention to COGS are key factors to compete

• Technology to support efficient biologics manufacturing
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A GROWING MARKET
While the barriers to entry are high, the biosimilars market is expected to grow quickly over the 

next ten years – particularly in the U.S. By 2020, projections place the value of the U.S. 

biosimilars market at $11 - $25 billion.2 As a result of this growth, biosimilars are expected to 

account for 4 - 10 percent of biologics by 2020.2

Biosimilars: Part of the Solution



Power of Expression Technology

l Combines extensive toolbox of expression 

components with a robotically-enabled high-

throughput parallel strain screening technology 

and integrated bioanalytics

l Value creation by speed – production strains in 

9 weeks – and diversity – peptides to Fab’s

l Enables potential for fingerprint-like identity 

in biosimilars, reducing need for extensive and 

costly clinical trials

GOAL:
HIGH QUALITY, 
HIGH TITER

TRADITIONAL: 
TRIAL AND ERROR
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Pfenex Expression Technology allows for rapid, high-quality production of 

therapeutics and vaccines



Biosimilar Bioanalytics

l Extensive bioanalytical capability and expertise enables robust product 

characterization and in vitro similarity to the reference product

l FDA 351(k) and CHMP 437/04 both heavily emphasize bioanalytics

l Analytical assessment spanning primary structure through to the 

quaternary structure provides for a comprehensive biosimilarity dossier

COMPREHENSIVE 
BIOANALYTICAL 
CHARACTERIZATION 
IS REQUIRED TO
ACCESS BIOSIMILAR 
PATHWAYS
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PRIMARY STRUCTURE
Amino acids are the primary 

structures of a protein, linked 

together by peptide bonds, which 

form a polypeptide. Biosimilars 

are first compared at the 

polypeptide level.

SECONDARYSTRUCTURE
Polypeptides are then coiled into 

a helix - this is the secondary 

structure that is compared for 

biosimilarity.

TERTIARYSTRUCTURE
These helixes of polypeptides then 

fold together in a specific manner. 

This resulting tertiary structure is 

then considered for biosimilarity.

QUATERNARYSTRUCTURE
These polypeptide folds interact 

to form a functional protein. This 

is the quaternary structure 

considered for biosimilarity.



Our 
Products
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PF582: Biosimilar to Lucentis®

l Major market expiry: USA 2020; EU 2022

l PF582 Phase 1b/2a production at intended launch scale

l Phase 1b/2a first-in-human study completed:
• Met primary objective of demonstrating similar safety and tolerability between PF582 

and Lucentis

• Demonstrated consistent pharmacological activity between PF582 and Lucentis.

l Evaluating strategic options
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SEIZING MARKET OPPORTUNITY
The reference product, Lucentis®, enjoys $3.6B+ per year in revenue internationally and faces 

patent expiry in major markets beginning in 2018 (Canada).3 Enabled by our unique protein 

production platform and bioanalytical capabilities, we believe we are well positioned to advance our 

biosimilar candidate to Lucentis. 



PF582: Phase 1b/2a  Study

l PF582-101 Study: Overview of Trial Design and Conduct
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• A total of 25 VEGF-inhibitor-naïve patients with neovascular AMD 

participated in the study (13 received PF582, 12 received Lucentis)

• All subjects received 3 monthly doses of intravitreal injection

• There were no treatment-related serious adverse events or adverse events 

leading to early withdrawal from the study.



PF582: Phase 1b/2a  Study
l Initial comparative clinical study results: PF582 v. Lucentis®
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Figure 2: No meaningful differences 

in best corrected visual acuity 

(BCVA)

Figure 1: No meaningful differences 

in decreases in central retinal 

thickness



PF582: Phase 1b/2a  Study
l Initial comparative clinical study results: PF582 v. Lucentis®
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Figure 3: No meaningful differences 

in intra-ocular pressure

Figure 4: Comparable immunogenicity 

(anti-drug antibody formation)



PF708: Therapeutic  Equivalent 
Candidate to Forteo®

l Forteo® (teriparatide) indicated for treatment of high fracture risk 

osteoporosis
• Reference product produced via E. coli

• Forteo global sales in 2015: $1.4 billion5

l Section 505(b)(2) regulatory approval pathway for PF708

• Latest to expire Orange Book-listed teriparatide method, formulation and/or API 

patent in 2019.

l Pfenex has achieved high titer protein production; low cost of goods.

l Immunogenicity/pharmacokinetic study in subjects with osteoporosis   

expected to begin by end of 2016
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PF708 Bioequivalence Study
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PF529: Biosimilar to Neulasta®

l Neulasta® (pegfilgrastim) is indicated for the prevention of febrile neutropenia in 

patients receiving cytotoxic chemotherapy.

l Neulasta global sales in 2015: $4.7 billion.6

l Anticipate regulatory feedback by end of 2016
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Px563L: Next Gen Anthrax Vaccine
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l Focused on value creation – Fully funded by the US Government

l Anthrax recombinant Protective Antigen (rPA) vaccine candidates:

• Phase 1a study interim analysis completed

• Day 70 analysis demonstrated that Px563L was well-tolerated and conferred 

potentially superior protection after only 2 doses

• Potential procurement contract if within 10 years of FDA approval.

• PHEMCE Multiyear Budget Report (2015-2019) anticipates anthrax vaccine procurements, 

including rPA vaccine, through the Special Reserve Fund of Project Bioshield in FY2016 

and FY2018 timeframe ($200MM and $250MM budgeted, respectively).

RAPID VACCINE DEVELOPMENT
Pfenex Expression Technology is well suited for vaccine development. Capitalizing on our ability to 

rapidly identify production strains for proteins that cannot be readily produced in other systems, we 

are able to conduct infectious disease research and vaccine development in situations where 

others have failed. This may allow for efficient and effective drug development.

• In August 2015 awarded a BARDA contract of up to $143.5MM to fund advanced 

development.



Px563L/RPA563: Phase 1a Study
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l All Doses of Px563L exceeded the Regulatory Threshold for Post Exposure 

Prophylaxis Indication on Day 70:

RAPID VACCINE DEVELOPMENT
Pfenex Expression Technology is well suited for vaccine development. Capitalizing on our ability to 

rapidly identify production strains for proteins that cannot be readily produced in other systems, we 

are able to conduct infectious disease research and vaccine development in situations where 

others have failed. This may allow for efficient and effective drug development.

Figure 1: Toxin Neutralizing Antibody NF50 Results



Px563L/RPA563: Phase 1a Study
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l Regulatory Threshold For Post Exposure Prophylaxis Indication:

RAPID VACCINE DEVELOPMENT
Pfenex Expression Technology is well suited for vaccine development. Capitalizing on our ability to 

rapidly identify production strains for proteins that cannot be readily produced in other systems, we 

are able to conduct infectious disease research and vaccine development in situations where 

others have failed. This may allow for efficient and effective drug development.

• For the percentage of subjects with TNA NF50 value ≥0.56, the lower limit of the 95% 

confidence interval should be ≥40%.

Table 1: Positive Day 70 Immunogenicity Results for Px563L

BioThrax® data obtained from Vaccine 2014; 32:2217-2224



Jazz – Pfenex Collaboration

l In July 2016 Jazz Pharmaceuticals and Pfenex signed a worldwide license and

option agreement under which Pfenex granted Jazz Pharmaceuticals worldwide

rights to develop and commercialize multiple early stage hematology product

candidates.

l Partnership details:
• $181 million in combined upfront and potential milestone payments; tiered royalties

on net sales

• Collaboration governed by Joint Development Committee with equal representation

from each company

l As part of the agreement Jazz obtained an exclusive option to PF-690, Pfenex’s

Pegaspargase biosimilar candidate to Oncaspar® which is indicated as a

component of multi-agent chemotherapeutic regimen for treatment of patients with:
• First-line Acute Lymphoblastic Leukemia (ALL)

• ALL and hypersensitivity to native forms of L-asparaginase
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PF530: Biosimilar to Betaseron®

l Betaseron® (interferon beta-1b): indicated for the treatment of relapsing forms 

of multiple sclerosis to reduce the frequency of clinical exacerbations

• Betaseron global sales approx. $0.9 billion in 20154

l Comparative clinical study PF530 v. Betaseron: initiated in March 2015; 

final study results below
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Selected Anticipated Events
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ANTICIPATED EVENT TIMING

PF582
Ranibizumab biosimilar 

(Lucentis®)
Strategic option considerations 2016

PF708

Teriparatide therapeutic equivalent 

candidate

(Forteo®)

Initiation of immunogenicity/PK study Year-end 2016

PF529

Pegfilgrastim biosimilar

(Neulasta®)

Regulatory feedback Year-end 2016

Px563L/RPA563

Recombinant anthrax vaccines

Data from Phase 1a study 2H2016✔

Consultation with BARDA 2H2016



Appendix
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Biosimilars

STEP 1: BIOLOGICS
A biologic drug is developed by a branded pharmaceutical 
company using living organisms, which involves genetically 
engineering DNA to produce a particular protein. These biologic 
drugs are used to treat some of today’s most common yet 
complex diseases, such as diabetes, cancer and autoimmune 
diseases.

STEP 2: BIOSIMILAR ENGINEERING
A company will identify a biologic to reproduce as a biosimilar. It
will then work to engineer a biosimilar molecule which mirrors –
as closely as possible – the product attributes of the original
biologic (the reference product).

Biosimilars have been used safely and effectively around the world for nearly

a decade and will impact additional markets, including the U.S., in the years

to come.

SO, HOW DOES A COMPANY BRING A BIOSIMILAR TO MARKET? HERE ARE FIVE KEY STEPS:
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Biosimilars

STEP 4: REGULATORY BODY ASSESSMENT
Regulators assess the bioanalytical data to determine the degree
of similarity between the biosimilar and its reference product. If
proven, the biosimilar can move through an abbreviated
development pathway.

STEP 5: APPROVAL AND SALES
Once the regulatory agency has approved the biosimilar 
and the patent(s) for the reference product have expired, 
the biosimilar can be marketed and sold.

STEP 3: TESTING AND REGULATORY APPROVAL
Once the biosimilar drug is shown through testing to be as safe 
and effective as the reference product, the company developing 
the biosimilar will submit an application to the market’s
regulatory body.
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BIOSIMILAR UPTAKE 
IN EU 

• Entrance of 
biosimilar 
filgrastim
increased patient 
access by 44% 
between 2006-
2013.7

• The use of 
biosimilars is 
expected to save 
€11.8B - €33.4B 
for 8 EU countries 
between 2007-
2020.8
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Biosimilars Expand Access

• The UK has 
completed the 
experiment. Since 
Zarxio® was 
launched in the UK 
more than double 
the patients are 
receiving filgrastim
therapy at lower 
cost.

• Since 2006, EU 
approved biosimilars
have generated 
more than 400 
million patient days 
of clinical experience 
worldwide7.



Vaccine Strategy

l Focused on value creation – Fully funded by the US Government

l Anthrax (recombinant Protective Antigen, rPA):
• >$200MM in awards from BARDA and NIH (NIAID) for anthrax vaccine (3 programs)

• Target market is the first responders and strategic national stockpile (SNS)

- Vaccine procurement historically approximately $250MM annually; current pricing is approximately

$27/dose

- US Government has articulated SNS to be 75MM doses; never filled due to lack of capability of incumbent 

technology

• Potential procurement contract if within 10 years of FDA approval

• IND filed Q414

• Phase 1a initiated in 2H15. Data in 2H16.

• PHEMCE Multiyear Budget Report (2015-2019) anticipates anthrax vaccine procurements, including rPA vaccine, 

through the Special Reserve Fund of Project Bioshield in FY2016 and FY2018 timeframe ($200MM and $250MM 

budgeted, respectively).
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RAPID VACCINE DEVELOPMENT

Pfenex Expression Technology is well suited for vaccine development. Capitalizing on our ability to 

rapidly identify production strains for proteins that cannot be readily produced in other systems, we 

are able to conduct infectious disease research and vaccine development in situations where 

others have failed. This may allow for efficient and effective drug development.



The Pfenex Toolbox

Thousands of unique 
components can be 
seamlessly 
integrated to enable 
rapid strain 
engineering for 
optimal protein 
production,
accelerating proof of 
concept product 
development and 
long-term cost of 
goods advantage. • Elements combined to 

generate>100 rapid cloning, 
off the shelf, expression vectors
covered by our  numerous 
issued/allowed patents*
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4+ promoters

2 plasmids

3 ribosome binding sites

>60 chaperone/disulfide bond isomerase 

overexpression plasmids

>50 secretion leaders

150+ protease mutants having single or multiple 

protease deletions

*As of March 7, 2016



Thank You
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