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Safe Harbor Statement
This presentation, including the accompanying oral 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 future potential of Teriparatide Injection (PF708) and Pfenex’s product candidates, including future plans to advance, develop, manufacture and
commercialize PF708 and its other product candidates, including the commercial strategy for the FDA approved Teriparatide Injection (PF708) product; potential market opportunities for
Teriparatide Injection (PF708) and the potential benefits of its products; the timing and potential to receive regulatory approval of PF708 in Europe; Pfenex’s expectations to submit
additional human factors data to the FDA and expectations with respect to a comparative use human factor study that addresses the FDA’s views; Pfenex’s strategy to develop and
commercialize its product candidates and expand its development pipeline; Pfenex’s expectation to expand and explore biopharmaceutical opportunities; the expected patent expiration
timelines and strategies for Forteo and other listed drugs; developments and projections relating to competitors and the industry, including that there may be limited competition for the
FDA approved Teriparatide Injection (PF708); expectations with regard to future milestone, royalty, and other payments from Pfenex’s collaborations with Jazz Pharmaceuticals, Alvogen,
Kangchen, Merck, SII, Arcellx and other third parties, including amounts and potential timing of receipt; Pfenex’s expectations with respect to the advancement of PF743 and PF745 with
Jazz Pharmaceuticals; Pfenex’s expectations regarding the timing of regulatory submissions and responses; Pfenex’s expectations regarding the timing and advancement of clinical trials
and the types of future clinical trials for its and its collaboration partner’s product candidates; and Pfenex’s expectations regarding its IP strategy. 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 Pfenex’s results and expectations to differ materially from those expressed in forward-looking statements include, without limitation, Pfenex’s need for
additional funds to support its operations; its success being dependent on Teriparatide Injection (PF708); Pfenex’s reliance on its collaboration partners’ performance over which Pfenex
does not have control; the FDA may not agree with Pfenex's protocol for a human factors study and may not grant an “A” therapeutic equivalence designation for Teriparatide Injection
(PF708); failure to achieve favorable results in clinical trials for its product candidates or receive regulatory approvals; delay in or failure to obtain an “A” therapeutic equivalence for the
FDA-approved Teriparatide Injection (PF708); delays in its clinical trials or in enrollment of patients in its clinical trials; failure to market Teriparatide Injection (PF708), or its other product
candidates due to the existence of intellectual property protection owned or controlled by a third party and directed to Teriparatide Injection (PF708), or its other product candidates;
Teriparatide Injection (PF708), and its other product candidates may cause serious adverse side effects or have properties that delay or prevent future regulatory approvals or limit their
commercial profile; risks associated with market acceptance, including pricing and reimbursement; Pfenex’s ability to enforce its intellectual property rights; effects of pandemics or
other widespread health problems such as the ongoing COVID-19 pandemic on our business; and changes to laws and government regulations involving the labelling, approval process,
funding and other matters affecting therapeutic equivalents to branded products and vaccines. Further, Pfenex may be subject to direct legal challenges by the manufacturers of
reference products, and Pfenex could be delayed or prevented from launching or selling its product candidates as a result of court orders or as a result of the time necessary to resolve
such challenges. Unless otherwise indicated, forward-looking statements represent Pfenex’s management’s beliefs and assumptions only as of August 6, 2020. You should read Pfenex’s
Quarterly Report on Form 10-Q for the quarter ended June 30, 2020, including the Risk Factors set forth therein, and its subsequent reports filed with the SEC, including the Risk Factors
set forth therein, completely and with the understanding that Pfenex’s actual future results may be materially different from what Pfenex expects. Except as required by law, Pfenex
assumes 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 forwardlooking statements, even if new information becomes available in the future.
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Corporate Overview
Pfenex is a biopharmaceutical company with commercial stage products and candidates leveraging its Pfenex Expression
Technology® platform to develop, license and commercialize improved protein therapies for unmet patient needs
Validated Platform

Clinically and regulatory validated biopharmaceutical platform with FDA-approved product and
novel VHH single domain antibody discovery and development capabilities

Advanced Pipeline

Teriparatide Injection launched in the U.S., additional partner products in late clinical development
with anticipated BLA filings as early as 2020, and diverse pre-clinical pipeline

Potential
Near-term
Revenue
Opportunities

$

-

Launched in the US, additional CUHF study to obtain TE rating expected to
commence; EU commercial launch expected as early as 2H 2020

Jazz PF743/5

-

PF743/JZP-458 BLA filing expected as early as Q4 2020, aiming for mid-2021 launch

CRM197

-

Merck V114 BLA filing expected as early as Q4 2020
SIIPL Pneumosil® first UNICEF tender awarded/India MA Approval received

Teriparatide Injection

Growth Strategy

Expanding our pipeline with a combination of wholly owned products, new royalty bearing
collaborations, and novel antibody-based biopharmaceutical opportunities

Cash and Shares
Outstanding

Cash position of $61.2M and 34.3M shares outstanding as of June 30, 2020
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Potential near-term milestone and royalty opportunities
1 Teriparatide Injection (PF708)
Proposed TE candidate to

Forteo®

• $1.8B Global Anabolic Market
• PF708 Teriparatide Injection

2 PF743/745 – Jazz Collaboration
Erwinaze® alternatives

• PF743 (JZP-458)
• Phase 2/3 ongoing; FDA fast track
designation; Expect BLA filing in 2H 2020

• 505(b)(2) approved and launched in
the U.S.; TE under review

• PF745 (JZP-341)

• EU – CHMP positive opinion in June
2020, potential 2H 2020 approval

• PF690 pegaspargase

• ROW in-progress

• $39M milestones remaining of
which up to $15M is U.S. regulatory
• US gross profit split of up to 40%;
50% if product is found to be TE
June 2020 US Launch, TE rating under
FDA review

• Continued development advancement
• Jazz holds exclusive option subject to certain
triggers

• $162.5M milestones remaining,
including $3.5M development, $34M
regulatory, and $125M sales
• Tiered royalties on net sales
Jazz aiming to launch PF743 (JZP-458)
mid-2021

3 CRM197

Vaccine Carrier Protein

• Merck V114
• 17 Phase 3 trials, BLA submission as
early as end 2020
• Additional products in development

• Serum Institute of India
• Pneumosil® first UNICEF tender
awarded; India Marketing Authorization
• Meningococcal vaccine currently in
Phase 3
• Additional products in development

• Tiered royalties on net sales
V114 BLA submission as early as Q420
Potential Pneumosil royalties 2H20
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Develop protein therapies to provide patients with a better future

Strategy : Execute, Expand, Evolve
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2
1
Teriparatide
Injection
Jazz
PF743/745

PF901

PF810
Arcellx
PF753/4
PF690

Deliver on
prioritized assets

Potential Near Term
Revenue Opportunity

PF91X

Evolve into Biopharma

Expand Selectively

CRM197

Focus & Execute

Grow Base

Grow partnered and
owned portfolio of
peptide/complex proteins
leveraging Pfenex platform

Expand Revenue
Opportunity

Use Pfenex platform to
express engineered
proteins that target
proven but yet to be
addressed biological
pathways

Long Term Growth
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Pfenex Discovery and Development Platform

A Value-Driving Biopharmaceutical Development Engine

Proprietary P. fluorescens based Protein Production
Platform

Delivered FDA-approved product and has success rate
of >80% in expressing 175 “lead” protein candidates

Competitive advantages:
• Versatility and speed to viable production strain
• High success rates minimize real and opportunity cost
• Efficiency of production decreases cost of goods

Added VHH Single Domain Antibody discovery and
development:
•
•
•
•

Evolves platform into a biopharmaceutical development
engine
VHH programs provide potentially higher value and expand
the landscape of potential partners
Aligns with industry trends toward smaller and highly
engineerable binding modalities
Highly compatible with Pfenex Expression Technology
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Pfenex Discovery and Development Platform

Selection of VHH Single Domain Antibody Modality Platform
Offers Distinct Advantages

Proven
Approach
>10 nanobodies in
clinical development

Multi-specificity achieved
by simple concatenation
of VHH monomers

Cablivi® approved by
FDA in 20191

Precise and easy
modulation of PK profile
through concatenation
and half-life extension

Uniquely
Enabling Targets

Excellent
Manufacturability

Recognition of targets
inaccessible by full
antibodies

Pfenex production
platform enables high
protein expression levels

Small size uniquely
enables hard to
reach tissues/targets

High protein stability
across wide temperature
& pH range

Cartoon modified from: Leslie, M. Small but mighty. Science 360, 594–597 (2018)
1

Highly
Engineerable

Not a Pfenex product; reference indicates a VHH single domain antibody-based candidate has been FDA approved
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Novel Research Strategy

Pfenex’ tailored research strategy to develop VHH based novel
biologics
Novel Target
Selection

Novel
Program
Pipeline

VHH Protein Scaffold
Selection

Internal Capabilities
& Partnerships

Initial set of targets selected
• Biologically validated
• Targeted clinical scope
• Competitively attractive

VHH Protein scaffolds secured
• Potential to uniquely enable specific targets
• Rapidly expressed through Pfenex platform
• Potentially scalable from R&D to commercial
stage

Efficient R&D structure in place
• Critical core of internal research skills
• Expert external partners add necessary capabilities
• Deep integration allows potentially rapid program
progression
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Pfenex Expression Technology® Platform

Versatile Discovery and Development Engine Drives Pipeline
Diverse Arena of
Opportunities
Enhance clinical
outcomes

Lead Generation & Product Development

Next
Generation
Molecules

Innovative
Biopharmaceuticals

VHH Novel
Biologics

Uniquely enable
partnered
programs

Partner
Programs

Discovery
&
Biology

Strain
Engineering

Process
Development

Clinical
&
Regulatory

Targeted capabilities
levering internal and
external skill sets

Proprietary and
validated protein
expression platform

Fully integrated in-house
scale-up and process
development capabilities

Proven expertise in
clinical development and
regulatory affairs
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Novel Research Strategy

First of Novel Programs in Lead Selection Phase

Hit molecules for novel targets have been generated and are being
expressed for lead selection and optimization in the Pfenex platform

Identification & vetting
of novel targets

Immunization and phage
library generation

Primary molecule screen &
confirmation of activity

Preclinical proof of concept
in vivo/ex vivo (Lead)

Lead optimization &
candidate selection

Target

Compound
Library

Hit
Molecules

Lead
Molecules

Clinical
Candidates

Pfenex Platform
External
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Product Pipeline
Teriparatide Injection

Preclin

P1

P2

P3

RoW

PF743 (JZP-458)

CRM197

Carrier Protein

US

Partner

Kangchen

and others

PF743

Recombinant Erwinia asparaginase

Pegasparase

Comm
EU

Osteoporosis

PF745 (JZP-341)
Long-acting Recombinant Erwinia asparaginase
PF690

Reg

PF745

PF690
Add’l Progs.

Meningococcal Vaccine

Add’l Progs.

V114

Pneumosil

Various undisclosed partnerships

PF810

Recombinant peptide

PF753, PF754
Arcellx ARC-T – SparX

PF901

VHH single domain antibody candidate

PF91X

Various Targets In Screening
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Teriparatide Injection

First FDA approved 505(b)(2) therapeutic equivalent candidate
to Forteo®

• Launched in June, added to formulary by key
Commercial and Part D plans with additional
agreements under discussion
• Alvogen has rolled out marketing initiative focused on
prescribers and patients including co-pay support and
dedicated sales force
• FDA-approved for the same indications as Forteo1
• Pursuing Therapeutic Equivalence (TE) designation
from FDA that may allow for automatic substitution in
many states
• Awaiting FDA feedback on additional comparative use
human factor study

1

Approved for treatment of osteoporosis in certain patients at high risk for fracture

12

Teriparatide Injection: Therapeutic Equivalence Evaluation

Additional CUHF protocol pending FDA feedback

• Therapeutic equivalence (TE) or “A”
rating may allow for automatic
substitution in many states
• Three main elements are required to be
deemed TE
• Approved NDA establishes Teriparatide
Injection as pharmaceutically
equivalent and bioequivalent
• Ready to initiate additional CUHF study,
upon receipt of FDA feedback on
protocol

3 Main Elements for TE Rating:
1. Pharmaceutical equivalence √
2. Bioequivalence √
3. Comparative Use Human Factors Study

√: Part of approved NDA for Teriparatide
Injection
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Teriparatide Injection: Comparative Use Human Factors

Five Human Factor Studies to date, additional data requested
Additional CUHF study will commence upon receipt of FDA protocol feedback
IND

NDA

TE

TE
Additional CUHF Study
Protocol Submitted to
FDA (1)

Validation studies (2)

Comparative Use Human
Factors (CUHF) Study (1)

95 subjects
(15 Forteo experienced users)

102 subjects
(13 Forteo experienced users)

Show that PF708 pen injector
and IFU are appropriate for
commercial use

Provide head to head
comparative data for TE
evaluation

Provide head to head comparative
use data for TE evaluation in
additional Forteo experienced
users

FDA conclusion:

FDA conclusion:

FDA feedback:

Data supports continued
device development and
patient use in clinical trials

Drug-device combination
deemed safe and effective for
patient use
(NDA approved)

Number of Forteo
experienced users not
adequate to determine
Therapeutic Equivalence

Protocol submitted to FDA for
review; awaiting feedback

~55 subjects
Focus on Forteo experienced users
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Teriparatide Injection: Global Market

$1.8B Global market with few Gx competitors identified
Global Anabolic Osteoporosis Market*
Net Revenue ($Billions)
USA
2019

RoW

$0.9

$0.9

$1.8B

Hurdles to entry
• Combination Product

2018

$0.9

2017

$1.0

2016

$0.8

2015

$0.6

$0.8

$0.8

$0.7

$0.7

$1.7B

• Recombinant v. Synthetic API
• Clinical Requirements

$1.8B

$1.5B

• Regulatory Path

Few potential competitors identified

$1.3B
$1.3B

* Source: Lilly, Radius and Amgen filings for Forteo®, Forsteo, Tymlos® and Evenity®, IQVIA reports
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PF708 Commercial Partnerships

Partnerships established in majority of global markets
Regional Commercial Partners

Regulatory Approval

• U.S. – Alvogen

• Alvogen holds NDA for PF708
• Responsibility and costs for commercial manufacturing, supply
chain and commercialization
• Proven successful in first to market launches
• Robust manufacturing, supply chain and commercial
organization

• EU – Alvogen and Theramex (formerly Teva woman’s health)
• MENA – Alvogen and SAJA (current Forsteo® distributor)
• China + select Asia – Kangchen
• LATAM – Alvogen and Tuteur in Argentina, and undisclosed
multinational pharmaceutical company in Brazil, Columbia,
Mexico, Ecuador, Paraguay, and Peru
• ROW – Alvogen and PharmBio Korea in South Korea, JAMP
Pharma in Canada, Kamada Ltd. in Israel, and Juno
Pharmaceuticals Pty Ltd in AUS/NZ,

61%

CAN

Swiss

EU
USA

Israel

Korea

China

MENA

Hong
Kong

Saudi

Argentina
Singapore /
Malaysia

LATAM

AUS

Regional Partners

10

Global Reach
Regulatory & Marketing
Applications Filed
Regulatory & Marketing
Approvals

48 countries
6
1

49%1
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Jazz Partnership

JZP-458 BLA submission expected as early as 4Q20; aiming for
mid-2021 launch

• Pfenex granted Jazz worldwide rights to multiple hematologic
oncology products
• PF743 (JZP-458) recombinant Erwinia asparaginase

• Advancing toward providing a reliable and consistent supply of non-E.
coli derived asparaginase to patients with ALL and LBL
• FDA granted fast track designation
• Phase 3 study ongoing, completion expected in 2020 with interim
analysis opportunity
• BLA filing expected as early as Q4 2020; mid-2021 launch

• PF745 (JZP-341) long-acting recombinant Erwinia asparaginase
• Technology transferred to Jazz in the first quarter of 2020
• Jazz continues to advance product

• PF690 pegaspargase

• Jazz holds exclusive option, subject to specific triggers

• Up to $224.5M in upfront and potential milestone payments, plus
mid single digit tiered royalties on net sales
• $162.5M in milestones remaining
• Up to $3.5M development, $34M regulatory, $125M sales

PF743 / JZP-458
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CRM197 Carrier Protein

Pneumosil launch, V114 BLA submission potentially 4Q20
• CRM197 is a well characterized vaccine carrier protein that enhances immunogenicity
• Pfenex CRM197 is used by multiple partners

Serum Institute of India

Merck & Co. Inc.

Various manufacturing and supply
partnerships

•

•

•

•
•
•
•

Pneumosil® is a 10-valent
pneumococcal vaccine
Launched, first UNICEF tender in
June 2020; India Marketing
Authorization received
Meningococcal conjugate vaccine
in Phase 3
Additional programs in
development
Single digit royalties on net sales

•
•

V114 is a 15-valent pneumococcal
vaccine
• 17 P3 studies; initial readouts positive
• BLA submission expected as
early as Q4 2020
Additional programs in
development
Single digit royalties on net sales

•
•

Pfenex sells CRM197 to numerous
undisclosed partners
Prophylactic and therapeutic
vaccine use
Partners from early development
to clinical stage
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PF753/754 soluble protein antigen-receptor X-linker (sparX)

Enabling Arcellx innovative immune cell therapy platform

• Arcellx has developed ARC-T cells that
are readily silenced, activated, and
reprogrammed by tumor-targeting
antigen protein called a sparX.

Expressed in
Pfenex
Expression
Technology

• Leveraging complementary platforms to
enable innovative therapeutic candidate
development
• Pfenex successfully developed and
transferred production strains (PF753,
PF754) and Arcellx has opted into the
commercial license for both.
• Eligible to receive milestones ranging
from $2.6M up to $18M per sparX as
well as royalty on sales
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Pre-clinical wholly owned developments

Progress on lead development programs
PF810

PF901

Modality:

Modality:

Therapeutic area:

Therapeutic area:

Competitive advantage:

Competitive advantage:

Status:

Status:

Next milestone:

Next milestone:

• Next generation peptide therapeutic
• Endocrinology

• Peptide-based program leveraging extensive CMC
and clinical Pfenex know-how

• Proof of Concept (POC) achieved in 2 species,
including NHP
• Targeting IND in calendar 2021

• Next generation VHH-based antibody therapeutic
• Hematology

• VHH-based program leveraging novel VHH platform
and extensive CMC and clinical Pfenex know-how

• In vivo Proof of Concept (POC) achieved

• Targeting lead candidate selection in 2021
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Investment highlights
Potential
Near-term
Revenue
Opportunities

Significant
potential
revenue

Growth Strategy

$

Cash and Shares
Outstanding

Teriparatide Injection
Jazz PF743/5
CRM197

•

Launched in the US, additional CUHF study to obtain TE rating expected to
commence, EU commercial launch expected as early as 2H20

•

PF743/JZP-458 BLA filing expected as early as Q4 2020; aiming for mid-2021 launch

•
•

Merck V114 BLA filing expected as early as Q4 2020
SIIPL Pneumosil® first UNICEF tender awarded; Indian MA approval received

•
•

Multiple sales royalty streams potentially commence in 2020 and 2021
Up to $201M in upfronts and potential milestones remain eligible to be received

•

Expanding our pipeline with a combination of wholly owned products, new royalty
bearing collaborations, and novel antibody-based biopharmaceutical opportunities

•

Cash position of $61.2M and 34.3M shares outstanding as of June 30, 2020
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