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We are a development and licensing biotechnology company focused on leveraging our proprietary 

protein production platform, Pfenex Expression Technology®, to develop next generation and novel 

protein therapeutics to meaningfully improve existing therapies and create novel therapies for some 

of the biological targets linked to critical diseases still waiting to successfully be addressed. We have 

extensive experience in protein therapeutic development and our proven platform enables deliberate 

and rapid candidate selection, fast drug development, and potentially higher success rates for a 

wide range of complex modalities. We aim to leverage existing drug development successes into a 

broad pipeline that is diversified across multiple assets, including U.S. Food and Drug Administration 

approved, next generation and novel biopharmaceutical products.



Reflecting on the past year, it is clear that 2019 was one of the most exciting years in Pfenex’s history, which I believe could help drive 

long-term value. I continue to be proud of the Pfenex team and our proven ability to execute against our focused strategy. I believe that 

we are in a strong position to build on recent successes and leverage our proprietary protein production platform, the Pfenex Expression 

Technology, to expand our development pipeline.  

The initial focus of our strategy was to execute on three key pipeline opportunities: development of PF708 for the treatment of osteoporosis, 

our partnership with Jazz Pharmaceuticals in hematologic oncology, and our CRM197 carrier protein partnerships with Merck & Co., Inc. 

(Merck) and Serum Institute of India Private Ltd. (SIIPL). The advancement we made on these three programs allowed us to begin our work 

on the selective expansion of our portfolio by leveraging our platform to develop novel biopharmaceuticals.

Over the past twelve months, we have announced several key pipeline milestones that just a couple of years ago, each one, on its own, 

would have stood out as a notable success for the Company. During 2019, our lead programs advanced significantly. We earned approximately 

$31 million in milestone payments, and we achieved our first FDA approval with PF708. 

I believe these achievements speak to the focused execution of the Pfenex team and to the ability of our protein platform to successfully 

produce a broad range of therapeutic candidates, from peptides to large, complex proteins. As a result, I believe our platform offers  

multiple opportunities to generate near- and long-term shareholder value as we enter our next phase of growth.

PF708 Approval by FDA and Commercialization Strategy

At the forefront of our progress in 2019 was our lead product candidate, PF708. In October of 2019, we celebrated the FDA’s approval of 

our new drug application (NDA) for PF708 under the 505(b)(2) regulatory pathway, with Forteo® (teriparatide) as the reference drug. We 

consider this to be a transformative milestone for Pfenex. We believe achieving FDA approval for a product developed by the Pfenex team 

validates our internal product development capabilities. Like Forteo, which generated over $1.4 billion in global product sales in 2019, the 

FDA-approved PF708 product is indicated for the treatment of osteoporosis in certain patients at high risk for fracture. 

We have been continuing our efforts to obtain an “A” therapeutic equivalence designation for PF708 relative to its reference drug, Forteo. 

If achieved, an A rating may permit the FDA-approved PF708 product to be automatically substituted for Forteo, depending on applicable 

laws and policies within each of the 50 states in the U.S.  An A rating for a product like PF708 is primarily based on the FDA evaluating 
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three requirements: pharmaceutical equivalence, bioequivalence, and human factor (HF) comparability. Information and data supporting 

both pharmaceutical equivalence and bioequivalence to Forteo were part of our NDA, and we believe approval of our NDA suggests  the 

first two elements may be satisfied.  To further enable the FDA to assess the third element of human factors comparability, in 2019, we 

executed a fifth human factors study that compared the PF708 injection device head-to-head with Forteo’s device, the results of which we 

shared publicly and submitted to the FDA in October. We believe this submission completes the information package required by the FDA 

to evaluate the therapeutic equivalence of our PF708 product.  

As we await the FDA’s decision on the therapeutic equivalence rating, we have been working diligently with our partner, Alvogen, on 

commercial manufacturing and sales planning activities as part of the launch preparedness plan for PF708 in the U.S. Alvogen, to whom 

we have transferred the NDA, intends to launch the FDA-approved PF708 product in the U.S. upon an FDA decision on the therapeutic 

equivalence evaluation of the product.  If we receive an A rating from the FDA, we will be eligible to receive from Alvogen under the terms 

of our agreement up to an additional $20 million in support and regulatory milestone payments (or up to an additional $15 million if more 

than six months after FDA approval) and 50% of gross profits from U.S. sales of PF708.

The global strategy for PF708 also includes a development and licensing agreement with Alvogen pursuant to which Alvogen has the 

exclusive rights to commercialize and manufacture PF708 in the EU, certain countries in the Middle East and North Africa (MENA), and the 

Rest of World (ROW) territories (the latter defined as all countries outside of the EU, U.S. and MENA, excluding Mainland China, Hong Kong, 

Singapore, Malaysia and Thailand). We believe our collaboration with Alvogen aligns the interests and strengths of both companies to 

secure regulatory approvals and commercialize PF708, including Alvogen’s established international expertise in regulatory, intellectual 

property (IP), and supply chain activities, as well as its established network of specialty marketing and pharmaceutical sales organizations 

in these regions. Alvogen has already established several agreements with their partners across several countries and regions and has 

begun to engage the regulatory agencies in these other countries. For example, marketing authorization applications for PF708 have been 

accepted by both the European Medicines Agency and the Kingdom of Saudi Arabia’s Saudi FDA. 

We also have an exclusive license agreement with NT Pharma to commercialize PF708 in Mainland China, Hong Kong, Singapore, Malaysia 

and Thailand and a non-exclusive license to conduct development activities in such territories with respect to PF708.

Advancement of Products in Collaboration with Jazz Pharmaceuticals

Our collaboration with Jazz Pharmaceuticals Ireland Limited (Jazz) underscores the uniquely enabling nature of our platform as we 

facilitate the development of PF743 (JZP-458) to meet patient demand. Through this agreement we are developing two products: PF743 

(or JZP-458, as it is named in the Jazz portfolio), a recombinant Erwinia asparaginase, and PF745 (JZP-341), a half-life extended Erwinia 

asparaginase. In December 2019, Jazz enrolled the first patient in a pivotal Phase 2/3 clinical study for PF743, for which the FDA has granted 

fast track designation for the treatment of acute lymphoblastic leukemia. 

Through December 31, 2019, we have received approximately $62 million under the Jazz agreement. Under our agreement with Jazz, we 

are eligible to receive an aggregate total of up to $224.5 million in development and sales milestone fees, of which $162.5 million is still 

eligible to be received. This includes up to $3.5 million in development milestones, $34.0 million in regulatory milestones and $125.0 million 

in sales milestones. We may also be eligible to receive tiered mid-single-digit royalties based on worldwide sales of any products resulting 

from the collaboration.

CRM197 – SIIPL Pneumosil® Achieves WHO Prequalification, Merck’s V114 in Fifteen Phase 3 Studies

CRM197 is a well-characterized protein that functions as a carrier for polysaccharides and haptens, making them immunogenic. We have 

license agreements with both Merck and SIIPL, as well as supply agreements with several partners. 



Merck’s V114 is an investigational 15-valent pneumococcal conjugate vaccine for the prevention of pneumococcal disease. V114 is currently 

being evaluated in fifteen Phase 3 studies. If licensed, V114 is expected to be positioned as a key product in the pneumococcal vaccine 

market. Pfenex is eligible to receive tiered royalty payments based on net sales for all products we develop that use our CRM197 production 

strains licensed to Merck and produced via the Pfenex Expression Technology platform.

During the fourth quarter of 2019, we also saw the World Health Organization (WHO) prequalification of a vaccine from SIIPL. SIIPL has 

developed a 10-valent pneumococcal conjugate vaccine, Pneumosil®, which utilizes CRM197 from a Pfenex-based production strain, and 

initiated the process of WHO prequalification for Pneumosil in the first quarter of 2019. The commercial market for Pneumosil is expected 

to include India, Asia, Africa and other low- and middle-income countries under the Gavi Advanced Market Commitment (AMC).

A second product being developed by SIIPL, which also utilizes CRM197 and is subject to the Pfenex Expression Technology license, is a 

thermostable pentavalent meningococcal conjugate vaccine that has entered a Phase 3 study. This product is also targeting markets in 

developing countries. 

This is another potential revenue source for us, as Pfenex is eligible to receive annual fees, milestone payments, and a tiered royalty 

payment based on net sales for all products developed by SIIPL that use the CRM197 carrier protein produced via the Pfenex Expression 

Technology.

Also, we have additional partnerships in various stages and continue to sell non-GMP and cGMP grade CRM197 to vaccine development- 

focused pharma partners.

Expanding the Development Pipeline 

As these three key programs and collaborations advance, we continue to explore new collaborations through our business and corporate 

development efforts. Most recently, we announced a development, evaluation, and license agreement with Arcellx, which provides ac-

cess to the Pfenex Expression Technology platform to advance Arcellx’s proprietary sparX proteins that activate, silence and reprogram  

Antigen-Receptor Complex T cell-based therapies. Our team recently completed the development of both sparX 1 (PF753) and sparX 2 

(PF754), and Arcellx has opted in to the commercial license for both production strains. 

In a further effort to build out our pipeline, we are looking to develop additional novel biopharmaceutical products. With more than a 

decade of experience in expressing natural and engineered proteins, and a historical success rate of over 80%, we have a proven track 

record in the development of novel peptide and protein-based therapeutics. Following extensive research, we have identified a set of 

high value, validated biological targets that we intend to pursue. The targets of interest are in disease areas of unmet medical need with 

moderately sized patient populations, which would allow Pfenex to develop the products through Phase 3 clinical studies. We look forward 

to keeping you abreast of these new programs as they progress. 

We believe Pfenex is at a transformational point in its history with its first FDA approved product nearing commercialization, and several 

programs in late-stage studies and regulatory review. We believe there are many possible opportunities to drive near and long-term 

growth for our business.  I look forward to continuing to lead the team and helping to build long-term value for our stockholders.

Evert B. Schimmelpennink 

Chief Executive Officer

April 1, 2020
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This Annual Report on Form 10-K contains forward-looking statements within the meaning of Section 27A of the 
Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as amended, which are subject 
to the “safe harbor” created thereunder and which involve substantial risks and uncertainties. Forward-looking statements 
generally relate to future events or our future financial or operating performance. In some cases, you can identify forward-
looking statements because they contain words such as “may,” “will,” “should,” “expects,” “plans,” “anticipates,” 
“could,” “intends,” “target,” “projects,” “contemplates,” “believes,” “estimates,” “predicts,” “potential” or “continue” 
or the negative of these words or other similar terms or expressions that concern our expectations, strategy, plans or 
intentions. Forward-looking statements contained in this Annual Report on Form 10-K include, but are not limited to, 
statements about:  

the sufficiency of our cash and cash equivalents and cash generated from operations to meet our working capital 
and capital expenditure needs for the next 12 months; 

the performance of our collaboration partner Alvogen, upon which we are dependent on to commercialize the 
FDA-approved PF708 product; 

our reliance on Jazz, Alvogen, NT Pharma, Merck, SIIPL and any future collaboration partner’s performance 
over which we do not have control; 

our and any potential future collaboration partner’s ability to enroll patients in our clinical studies at the pace 
that we project; 

our expectation to expand our product pipeline; 

our expectations regarding the initiation, timing, progress and the success of the design, primary and secondary 
end points, and duration of the clinical trials and planned clinical trials and studies for our current product 
candidates and reporting results from same; 

whether we are able to obtain an “A” therapeutic equivalence designation for the FDA-approved PF708 product 
relative to the reference drug Forteo; 

our and our collaboration partners’ ability to maintain regulatory approval of the FDA-approved PF708 
product or seek and obtain regulatory approval for PF708 and our other product candidates, and if approved, 
maintain regulatory approval and the timing of such potential regulatory approvals; 

our expectations with respect to the commercialization of the FDA-approved PF708 product by Alvogen; 

our reliance on third-parties to conduct clinical studies; 

our reliance on third-party contract manufacturers and Alvogen to manufacture and supply the FDA-approved 
PF708 product, PF708 and our other product candidates for us; 

the benefits of the use of the FDA-approved PF708 product, PF708, or any of our other product candidates; 

the rate and degree of market acceptance of the FDA-approved PF708 product, PF708 or any of our other 
product candidates, if approved for sale; 

regulatory developments in the United States and foreign countries; 

our expectations regarding government and third-party payor coverage and reimbursement; 

our and our collaboration partners’ ability to manufacture the FDA-approved PF708 product, PF708 and our 
other product candidates in conformity with regulatory requirements and to scale up manufacturing of the FDA-
approved PF708 product, PF708 and our other product candidates to commercial scale; 

our ability to successfully build a specialty sales force, or collaborate with third-parties including our existing 
collaboration partners, Alvogen and NT Pharma, to commercialize the FDA-approved PF708 product, PF708 
and our other product candidates; 

our and our collaboration partners’ ability to compete with companies currently producing the reference 
products, including Forteo; 

our ability to compete with companies that may also seek and obtain approval for therapeutically equivalent 
versions of Forteo; 

our ability to retain and recruit key personnel, including development of a sales and marketing function; 

our ability to obtain and maintain intellectual property protection for the FDA-approved PF708 product, PF708, 
our Pf nex Expression Technology® or any other product candidates; 



our estimates of our expenses, ongoing losses, future revenue, capital requirements and our needs for or ability 
to obtain additional financing; 

our expectations regarding the market size, size of patient populations, and growth potential for the FDA-
approved PF708 product, PF708 and our product candidates, if approved for commercial use; 

our estimates of the expected patent expiration timelines for Forteo and other branded reference drugs and 
biologics; 

our ability to develop new products and product candidates; 

our ability to successfully establish and successfully maintain appropriate collaborations and derive significant 
revenue from those collaborations; 

our financial performance; and 

developments and projections relating to our competitors and our industry.

We caution you that the foregoing list may not contain all of the forward-looking statements made in this Annual 
Report on Form 10-K.  

You should not rely upon forward-looking statements as predictions of future events. We have based the forward-
looking statements contained in this Annual Report on Form 10-K primarily on our current expectations and projections 
about future events and trends that we believe may affect our business, financial condition, results of operations, and 
prospects. The outcome of the events described in these forward-looking statements is subject to risks, uncertainties, and 
other factors described in the section titled “Risk Factors” and elsewhere in this Annual Report on Form 10-K. Moreover, 
we operate in a very competitive and rapidly changing environment. New risks and uncertainties emerge from time to time, 
and it is not possible for us to predict all risks and uncertainties that could have an impact on the forward-looking statements 
contained in this Annual Report on Form 10-K. We cannot assure you that the results, events, and circumstances reflected in 
the forward-looking statements will be achieved or occur, and actual results, events, or circumstances could differ materially 
from those described in the forward-looking statements.  

The forward-looking statements made in this Annual Report on Form 10-K are based on information available to us on 
the date of this Annual Report on Form 10-K. In addition, statements that “we believe” and similar statements reflect our 
beliefs and opinions on the relevant subject. These statements are based upon information available to us as of the date of 
this Annual Report on Form 10-K, and although we believe such information forms a reasonable basis for such statements, 
such information may be limited or incomplete, and our statements should not be read to indicate that we have conducted a 
thorough inquiry into, or review of, all potentially available relevant information. These statements are inherently uncertain 
and investors are cautioned not to unduly rely upon these statements.  

We undertake no obligation to update any forward-looking statements made in this Annual Report on Form 10-K to 
reflect events or circumstances after the date of this Annual Report on Form 10-K or to reflect new information or the 
occurrence of unanticipated events, except as required by law. We may not actually achieve the plans, intentions, or 
expectations disclosed in our forward-looking statements and you should not place undue reliance on our forward-looking 
statements. Our forward-looking statements do not reflect the potential impact of any future acquisitions, mergers, 
dispositions, joint ventures, or investments we may make.  

This Annual Report on Form 10-K also contains estimates, projections and other information concerning our industry, 
our business, and the markets for certain diseases, including data regarding the estimated size of those markets, and the 
incidence and prevalence of certain medical conditions. Information that is based on estimates, forecasts, projections, market 
research or similar methodologies is inherently subject to uncertainties and actual events or circumstances may differ 
materially from events and circumstances reflected in this information. Unless otherwise expressly stated, we obtained this 
industry, business, market, and other data from reports, research surveys, studies, and similar data prepared by market 
research firms and other third parties, industry, medical and general publications, government data, and similar sources.  

Pfenex™, Pfenex Biopharmaceuticals™ the Pfenex Biopharmaceuticals logo, and Pf nex Expression Technology® are 
trademarks of Pfenex Inc. This Annual Report on Form 10-K contains these trademarks and some of our other trademarks, 
trade names and service marks. Each trademark, trade name or service mark of any other company appearing in this Annual 
Report on Form 10-K belongs to its respective holder.  

As used in this Annual Report on Form 10-K, the terms “the Company,” “we,” “us” and “our” refer to Pfenex Inc. 
and its subsidiaries, unless the context indicates otherwise. 
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FDA-Approved PF708 Product 

The FDA-approved PF708 product, PF708 and our other product candidates, if approved, face significant 
competition from the reference products and from therapeutic equivalent products of the reference products, and from other 
products. Our or our collaboration partners’ failure to effectively compete may prevent us from achieving significant market 
penetration and expansion. If the FDA-approved PF708 product does not receive an “A” therapeutic equivalence 
designation from the FDA, our business may suffer



Jazz Collaboration – multiple hematologic oncology product candidates  
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 “Business—Our FDA-Approved Product, Our Product Candidates and Collaborations—Jazz Collaboration—multiple 
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505(b)(2) New Drug Applications 



Patent Term Restoration 
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European Economic Area Regulation 

Approval of New Biological Medicinal Products 
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Approval of Similar Biological Medicinal Products 
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Pharmaceutical Coverage, Pricing and Reimbursement 
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Risk Factors—Risks Relating to Our Intellectual Property.

Risk Factors



 “Risk Factors—Risks Relating to our Reliance on Third Parties—We rely on third-
party suppliers, and in some instances a single third-party supplier, for the manufacture and supply of certain materials in 
our protein production services, and these suppliers could cease to manufacture the materials, go out of business or 
otherwise not perform as anticipated.”
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Risk Factors

Investing in our common stock involves a high degree of risk. You should carefully consider the risks and uncertainties 
described below, together with all of the other information in this Annual Report on Form 10-K, before making an investment 
decision. The risks and uncertainties described below may not be the only ones we face. If any of the risks actually occur, our 
business, financial condition, operating results, cash flows and prospects could be materially and adversely affected. In that 
event, the market price of our common stock could decline, and you could lose part or all of your investment. 

We have a limited operating history and expect to generate significant losses for the foreseeable future. If we or our 
collaboration partners are not successful in completing the development of our product candidates or in commercializing 
the FDA-approved PF708 product, PF708 or our other product candidates and generating significant revenue, we will not 
be profitable. 

We will require substantial additional funds to seek and obtain regulatory approval and commercialize our current 
product candidates and, if additional capital is not available, we may need to limit, scale back or cease our operations. 





Our quarterly operating results may fluctuate significantly.  

Our business operations are dependent upon our senior management team and the ability of our other employees to 
execute on our business strategy. If we fail to attract, integrate, and keep senior management and key scientific personnel, 
we may be unable to successfully develop our product candidates, conduct our clinical trials and commercialize any 
product candidates we develop. 



If an improved version of a reference product, such as Forteo, is developed, or if the market for a reference product 
significantly declines, sales or potential sales of the FDA-approved PF708 product or PF708 may suffer. 

The FDA-approved PF708 product, PF708 and our other product candidates, if approved, face significant competition 
from the reference products and from therapeutic equivalent products of the reference products, and from other products. 
Our or our collaboration partners’ failure to effectively compete may prevent us from achieving significant market 
penetration and expansion. 



 “Risks 
Related to Government Regulation-If the FDA approves other therapeutic equivalent or generic products with Forteo as the 
reference drug and these drug products are successfully commercialized, the FDA-approved PF708 product may face 
additional competition and our business could suffer.” 

Use of the FDA-approved PF708 product, PF708 or our other product candidates could be associated with side effects or 
adverse events. 



With the FDA approval of the PF708 product, we are substantially dependent on the commercial success of the FDA-
approved PF708 product to be marketed by Alvogen in the U.S. In addition, we currently rely on a limited number of third 
parties for a substantial portion of our revenue. The loss of or a change in Alvogen or any of these third parties, including 
its creditworthiness, could materially reduce our revenue and adversely impact our financial position. 

“The FDA-approved 
PF708 product, PF708 and our other product candidates, if approved, face significant competition from the reference 
products and from therapeutic equivalent products of the reference products, and from other products. Our or our 
collaboration partners’ failure to effectively compete may prevent us from achieving significant market penetration and 
expansion;” “Although the FDA-approved PF708 product has obtained regulatory approval from the FDA, PF708 may not 
be approved by other regulatory authorities and even if PF708 or our other product candidates obtain additional regulatory 
approvals, they may never achieve market acceptance or commercial success.;” “If the FDA-approved PF708 product 
does not receive an “A” therapeutic equivalence designation from the FDA, our business may suffer.”

 “Risks Relating to our Reliance on Third Parties—We are substantially dependent on the expertise of Alvogen, 
Jazz, and NT Pharma to develop and commercialize the FDA-approved PF708 product, and PF708 and certain other 
product candidates, if approved. If we fail to maintain our current strategic relationship with Alvogen, Jazz, NT Pharma, or 
with any future collaboration partner, our business, commercialization prospects and financial condition may be materially 
adversely affected.

We may fail to select or capitalize on the most scientifically, clinically or commercially promising or profitable product 
candidates.



We currently have limited marketing capabilities and no sales organization. 

We enter into various contracts in the normal course of our business that periodically incorporate provisions whereby we 
indemnify the other party to the contract. In the event we would have to perform under these indemnification provisions, it 
could have a material adverse effect on our business, financial position and results of operations. 

 Pf

We may have difficulty expanding our operations successfully. 



The U.S. government holds certain intellectual property rights related to our Anthrax vaccines, Px563L and RPA563.  

 P. fluorescens

Our contracts with the U.S. government, and our subcontracts with U.S. government contractors, require ongoing 
funding decisions by the U.S. government; reduced or discontinued funding of these contracts could cause our financial 
condition and operating results to suffer. 



Unfavorable provisions in government contracts, some of which are customary, may subject our business to material 
limitations, restrictions and uncertainties and may have a material adverse impact on our financial condition and 
operating results. 



We may not have the right to prohibit the U.S. government from using certain technologies developed by us, and we may 
not be able to prohibit third-party companies, including our competitors, from using those technologies in providing 
products and services to the U.S. government. The U.S. government generally takes the position that it has the right to 
royalty-free use of technologies that are developed under U.S. government contracts. 

Our business is subject to audit by the U.S. government and a negative audit could adversely affect our business.  



The United States government’s determination to award a future contract may be challenged by an interested party, 
such as another bidder, at the United States Government Accountability Office (GAO) or in federal court. If such a 
challenge is successful, any future contract we may be awarded may be terminated. 

Laws and regulations affecting government contracts make it more costly and difficult for us to successfully conduct our 
business. 



If product liability lawsuits are brought against us, we may incur substantial liabilities and may be required to limit 
commercialization of products we develop. 

Our employees, independent contractors, principal investigators, CROs, CMOs, consultants and collaboration partners 
may engage in misconduct or other improper activities, including noncompliance with regulatory standards and 
requirements and insider trading. 



Our cash and cash equivalents and short-term investments could be adversely affected if the financial institutions in 
which we hold our cash and cash equivalents and short-term investments fail. 

We may be subject to information technology failures, including data protection breaches and cyber-attacks, that could 
disrupt our operations, damage our reputation and adversely affect our business, operations, and financial results. 

Our business involves the use of hazardous materials and we, our collaboration partners, and our third-party 
manufacturers and suppliers must comply with environmental laws and regulations, which can be expensive and restrict 
how we do business. 



Changes in accounting principles, or interpretations thereof, could have a significant impact on our financial position 
and results of operations. 

Although the FDA-approved PF708 product has obtained regulatory approval from the FDA, PF708 may not be approved 
by other regulatory authorities and even if PF708 or our other product candidates obtain additional regulatory approvals, 
they may never achieve market acceptance or commercial success. 



We are substantially dependent on the expertise of Alvogen, Jazz, and NT Pharma to develop and commercialize the FDA-
approved PF708 product, and PF708 and certain other product candidates, if approved. If we fail to maintain our current 
strategic relationship with Alvogen, Jazz, NT Pharma, or with any future collaboration partner, our business, 
commercialization prospects and financial condition may be materially adversely affected. 

Erwinia
Erwinia



We are dependent on Alvogen for the commercial manufacture and supply of the FDA-approved PF708 product. The 
manufacture of the FDA-approved PF708 product is complex and Alvogen may encounter difficulties in production, 
particularly with respect to scaling up Alvogen’s manufacturing capabilities of the FDA-approved PF708 product.  

“We rely on our collaboration partners, and other 
third parties, and in some cases a single third party, to manufacture commercial, nonclinical and clinical supplies of our 
product candidates, supply key materials to manufacture our other product candidates, and to store critical components of 
our other product candidates for us. Our business could be harmed if those third parties fail to provide us with sufficient 
quantities of our other product candidates or fail to do so at acceptable quality levels or prices.”



We rely on our collaboration partners, and other third parties, and in some cases a single third party, to manufacture 
commercial, nonclinical and clinical supplies our product candidates, supply key materials to manufacture our other 
product candidates, and to store critical components of our other product candidates for us. Our business could be 
harmed if those third parties fail to provide us with sufficient quantities of our other product candidates or fail to do so at
acceptable quality levels or prices.  



Our existing product development and/or commercialization arrangements, and any that we may enter into in the future, 
may not be successful, which could adversely affect our ability to generate revenues from the FDA-approved PF708 
product and develop and commercialize PF708 and our other product candidates.



We rely on CROs to conduct and oversee our planned clinical trials for our product candidates and other clinical trials for 
product candidates we are developing or may develop in the future. If our CROs do not successfully carry out their 
contractual duties, meet expected deadlines, or otherwise conduct the trials as required or comply with regulatory 
requirements, or if our relationship with our CRO terminates, we and our collaboration partners may not be able to seek 
or obtain regulatory approval for or commercialize our product candidates when expected or at all, and our business 
could be substantially harmed.  



We rely on third-party suppliers, and in some instances a single third-party supplier, for the manufacture and supply of 
certain materials in our protein production services, and these suppliers could cease to manufacture the materials, go out 
of business or otherwise not perform as anticipated.  

We have entered into collaborations with third parties in connection with the development of PF708 and certain of our 
other product candidates. Even if we believe that the development of our technology, PF708 and other product candidates 
is promising, our partners may choose not to proceed with such development.  



If we are unable to maintain our commercial supply agreements with key customers purchasing CRM197, sales revenue 
could decline.  

Our collaboration partners and other third parties may assert ownership or commercial rights to inventions we develop 
from our use of the materials which they provide to us, or otherwise arising from our collaboration. 

If our efforts to protect our intellectual property related to our platform technology, PF708 and our current or future 
product candidates are not adequate, we may not be able to compete effectively in our market. 



Although the PF708 product has been approved by the FDA and even if PF708 is approved in the EU, we or our 
collaboration partner may be delayed in selling the FDA-approved PF708 product or PF708 due to direct or indirect legal 
challenges. 

If we are unable to protect the confidentiality of our trade secrets, the value of our technology could be materially 
adversely affected and our business would be harmed.  



If we infringe or are alleged to infringe intellectual property rights of third parties, our business could be harmed.  

 inter partes

inter 
alia

inter partes 
inter alia



We may not be able to globally protect our intellectual property rights. 



Obtaining and maintaining patent protection depends on compliance with various procedural, document submission, fee 
payment and other requirements imposed by governmental patent agencies, and our patent protection could be reduced or 
eliminated for non-compliance with these requirements. 

We may be subject to claims that our employees or consultants have wrongfully used or disclosed alleged trade secrets of 
former or other employers. 

The approval processes of the FDA, EMA, and comparable foreign authorities are lengthy, time consuming and 
inherently unpredictable, and if we and our collaborators are ultimately unable to obtain regulatory approval for our 
product candidates, our business will be substantially harmed. 



If we fail to obtain approval for our most advanced product candidates or if the FDA-approved PF708 product, PF708 or 
our most advanced product candidates are not commercially successful, we may have to curtail our product development 
programs and our business would be materially harmed. 



Clinical drug development involves a lengthy and expensive process with an uncertain outcome, and results of earlier 
studies and trials may not be predictive of future trial results.



The development, manufacture and commercialization of therapeutic equivalent and vaccine products pose unique risks, 
and our failure to successfully introduce therapeutic equivalent and vaccine products could have a negative impact on our 
business and future operating results.  



If the FDA approves other therapeutic equivalent or generic products with Forteo as the reference drug and these drug 
products are successfully commercialized, the FDA-approved PF708 product may face additional competition and our 
business could suffer.  

If the FDA-approved PF708 product does not receive an “A” therapeutic equivalence designation from the FDA, our 
business may suffer.  

Changes in funding for the FDA and other government agencies could hinder their ability to hire and retain key 
leadership and other personnel, or otherwise prevent new products and services from being developed or commercialized 
in a timely manner, which could negatively impact our business.  



Failure to obtain regulatory approval in each regulatory jurisdiction would prevent us and our collaboration partners 
from marketing our products to a larger patient population and reduce our commercial opportunities.  

The United Kingdom's departure from the European Union results in uncertainty regarding regulatory requirements. 

The FDA-approved PF708 product, PF708, and any of our other product candidates, if approved, will be subject to 
ongoing regulatory review.  



We or our collaboration partners will also be subject to various health care fraud and abuse laws, including anti-
kickback, false claims and fraud laws, and physician payment transparency laws, and any violations by us of such laws 
could result in fines or other penalties.  



We also may be subject to healthcare privacy and data privacy laws and regulations, and violations of these laws could 
result in government enforcement actions and create liability for us, private litigation and/or adverse publicity that could 
negatively affect our business.  



Legislative or regulatory healthcare reforms in the United States may make it more difficult and costly for us or our 
collaboration partners to obtain regulatory approval of our product candidates and to produce, market, and distribute our 
products after approval is obtained, if any.  

If efforts by manufacturers of reference products to delay or limit the use of therapeutic equivalent products are 
successful, sales of therapeutic equivalent products may suffer.  

Our and our collaboration partners’ sales are dependent on the availability and level of coverage and reimbursement from 
third-party payors who continue to implement cost-cutting measures and more stringent reimbursement standards.  





If we or our collaboration partners successfully commercialize the FDA-approved PF708 product, PF708 or any of our 
product candidates and if we or our collaboration partners participate in the Medicaid drug rebate program or other 
governmental pricing programs, failure to comply with reporting and payment obligations under these programs could 
result in additional reimbursement requirements, penalties, sanctions, and fines which could have a material adverse 
effect on our business, financial condition, results of operations and growth prospects.  

Foreign governments tend to impose strict price controls, which may adversely affect our revenue, if any.  

If in the future we and our collaboration partners are not able to demonstrate biosimilarity of our biosimilar product 
candidates to the satisfaction of regulatory authorities, those partners will not obtain regulatory approval for commercial 
sale of our biosimilar product candidates and our future results of operations would be adversely affected.  



We and our collaboration partners intend to market our products outside of the United States, and we will be subject to the 
risks of doing business outside of the United States.  

The market price of our stock may fluctuate significantly, and investors may have difficulty selling their shares.  



We may be subject to securities litigation, which is expensive and could divert management attention.  

If securities or industry analysts publish unfavorable research about our business or cease to cover our business, our 
stock price and/or trading volume could decline.  

If we sell shares of our common stock in future financings, stockholders may experience immediate dilution and, as a 
result, the market price of our common stock may decline.  

Sales of substantial amounts of our common stock in the public markets, or the perception that such sales might occur, 
could reduce the price that our common stock might otherwise attain and may dilute your voting power and your 
ownership interest in us.  



Our ability to use our net operating loss carryforwards and certain other tax attributes may be limited.  

We are incurring increased costs as a result of operating as a public company and our management is required to devote 
substantial time to new compliance initiatives and corporate governance practices including maintaining an effective 
system of internal control over financial reporting.  



If we fail to maintain effective internal control over financial reporting in the future, the accuracy and timing of our 
financial reporting may be impaired, which could adversely affect our business and our stock price. 

Our directors, executive officers and principal stockholders will continue to have substantial control over us and could 
limit investors’ ability to influence the outcome of key transactions, including transactions that would cause a change of 
control.  

Claims for indemnification by our directors and officers may reduce our available funds to satisfy successful third-party 
claims against us and may reduce the amount of money available to us.  



Anti-takeover provisions in our charter documents and under Delaware law could make an acquisition of us, which may 
be beneficial to our stockholders, more difficult and may prevent attempts by our stockholders to replace or remove our 
current management and limit the market price of our common stock.  

We do not anticipate paying any cash dividends in the foreseeable future.  



Unresolved Staff Comments

Properties

Legal Proceedings

Mine Safety Disclosures.



Market for Registrant’s Common Equity, Related Stockholder Matters and Issuer Purchases of Equity 
Securities



(a) Sales of Unregistered Securities 

(b) Issuer Purchases of Equity Securities 

Selected Financial Data

Management’s 
Discussion and Analysis of Financial Condition and Results of Operations,

Financial Statements and Supplementary Data

Financial Statements and Supplementary Data

(in thousands, except for per share data)  



(in thousands)  



Management’s Discussion and Analysis of Financial Condition and Results of Operations

The following discussion and analysis of our financial condition and results of operations should be read in 
conjunction with our financial statements and related notes appearing elsewhere in this Annual Report on Form 10-K. In 
addition to historical financial information, the following discussion contains forward-looking statements that reflect our 
plans, estimates and beliefs. Statements containing words such as “may,” “believe,” “anticipate,” “expect,” “intend,” 
“plan,” “project,” “projections,” “business outlook,” “estimate,” or similar expressions constitute forward-looking 
statements. Our actual results could differ materially from those contained in or implied by any forward-looking statements. 
Factors that could cause or contribute to these differences include those discussed below, in the section captioned “Risk 
Factors,” and elsewhere in this Annual Report on Form 10-K. 

Pf



FDA-Approved PF708 Product

PF708

Multiple Hematologic Oncology Product 
Candidates

Peptide based next generation therapeutic

Arcellx sparX programs



The FDA-approved PF708 product, PF708 and our other product candidates, if approved, face significant 
competition from the reference products and from therapeutic equivalent products of the reference products, and from other 
products. Our or our collaboration partners’ failure to effectively compete may prevent us from achieving significant market 
penetration and expansion. If the FDA-approved PF708 product does not receive an “A” therapeutic equivalence 
designation from the FDA, our business may suffer.



Pf



Pf

 Pf

 Pf



Revenues

Revenue from Contracts with Customers 



Collaborative Arrangements (ASC 808): Clarifying the 
Interaction between ASC 808 and ASC 606

($ thousands)

i) Identify the contract with a customer.

ii) Identify the performance obligations in the contract.



iii) Determine the transaction price.

iv) Allocate the transaction price to performance obligations in the contract.

v) Recognize revenue when or as we satisfy a performance obligation.

Performance Obligations. 

License to intellectual property  

f

Research and development services 

Product Revenue 

 



Contracts with Multiple Performance Obligations. 

Variable Consideration. 

Disaggregation of Revenue. 

(w) 
(x) 
(y) 
(y) 
(z) 

(w) - Revenue recognized at point in time except for immaterial portion of the $2.5 million upfront payment that was constrained until 
        FDA approval of PF708.
(x) - $26 million recognized at a point-in-time and $2.7 million recognized over time 
(y) - Revenue recognized over time 
(z) - Revenue recognized at point in time 

Contract Assets and Contract Liabilities. 



Cost to Obtain and Fulfill a Contract. 

Remaining Performance Obligations. 

Preclinical and Clinical Trial Accruals 

Income Tax Matters 



Comparison of the years ended December 31, 2019, 2018, and 2017 

(in thousands) 



Revenues

Cost of Revenue 

Research and Development 

Selling, General and Administrative 







Cash Flows 

(in thousands)  

Net cash used in operating activities 

Net cash used in investing activities 

Net cash provided by financing activities 



 - Operating lease liabilities are primarily rent payments on our facility leases

- Finance lease liabilities consist mainly of capital leases on lab equipment.

Intangibles—Goodwill and Other-Internal-Use Software 
(Subtopic 350-40): Customer’s Accounting for Implementation Costs Incurred in a Cloud Computing Arrangement That Is a 
Service Contract

Simplifying the Accounting for Income Taxes



Quantitative and Qualitative Disclosures about Market Risk

Interest rate fluctuation risk 

Foreign currency exchange risk 

Inflation risk 



Financial Statements and Supplementary Data



Opinion on the Consolidated Financial Statements 

Internal Control – Integrated Framework (2013)

Changes in Accounting Principle 

Revenue from Contracts with 
Customers, Leases.

Basis for Opinion 



(in thousands)  



(in thousands except for  per share data)  



(in thousands) 



(in thousands)  



 Pf
 Pf

Erwinia
Erwinia

Pf

Pseudomonas fluorescens

Pf

FDA-Approved PF708 Product 



Collaboration Partner: Jazz Pharmaceuticals Ireland Limited

Erwinia Erwinia 

Pfenex Expression Technology Licenses: CRM197  

Pf

Arcellx Development, Evaluation and License Agreement

Pf

Other Pipeline Products 





(in thousands)  



Leases



Intangibles – Goodwill 
and Other: Simplifying the Test for Goodwill Impairment



Revenue from Contracts with Customers

Collaborative Arrangements (ASC 808): Clarifying the 
Interaction between ASC 808 and ASC 606

($ thousands)



i) Identify the contract with a customer.

ii) Identify the performance obligations in the contract.

iii) Determine the transaction price.

iv) Allocate the transaction price to performance obligations in the contract.

v) Recognize revenue when or as we satisfy a performance obligation.

Performance Obligations. 

License to intellectual property  

f



Research and development services 

Product Revenue 

 

Contracts with Multiple Performance Obligations. 

Variable Consideration. 



Disaggregation of Revenue. 

(w) 
(x) 
(y) 
(y) 
(z) 

(w) - Revenue recognized at point in time except for immaterial portion of the $2.5 million upfront payment that was constrained until 
        FDA approval of PF708.
(x) - $26 million recognized at a point-in-time and $2.7 million recognized over time 
(y) - Revenue recognized over time 
(z) - Revenue recognized at point in time 

Contract Assets and Contract Liabilities. 



Cost to Obtain and Fulfill a Contract. 

Remaining Performance Obligations. 

Compensation-Stock Compensation (ASC 718)



Goodwill and Other-Internal-Use Software 
(Subtopic 350-40): Customer’s Accounting for Implementation Costs Incurred in a Cloud Computing Arrangement That Is a 
Service Contract.

Simplifying the Accounting for Income Taxes

(in thousands)  



(in thousands)   

(in thousands)   

(in thousands)  



(in thousands)   

(in thousands)   

Collaboration and License Agreements 



Accounting for Alvogen Agreement under ASC 606 



Accounting for Alvogen Agreement under previous revenue recognition policy 



Accounting for NT Pharma Agreement under ASC 606 

Accounting for NT Pharma Agreement under previous revenue recognition policy



Accounting for Jazz Agreement under ASC 606 



Accounting for Jazz Agreement under previous revenue recognition policy 

f

f

Accounting for Arcellx Agreement under ASC 606 



Funding Agreements 

Accounting for BARDA Agreement under ASC 606 

Accounting for BARDA Agreement under previous revenue recognition policy 





(in thousands)   

(in thousands)  



(in thousands)  

(in thousands)   

(in thousands)  



(in thousands)  

(in thousands)  





Compensation-Stock Compensation (ASC 718)

(in thousands)  



(in thousands)   



(in thousands)  

(in thousands) 



(in thousands, except per share data)  

(in thousands)  



(in thousands, except for per share data)  
(a)(b)

(a) - Due to the adoption of ASC 606, Q1-2019 revenue is $2.5 million less than the amount reported in the Q1-2019 10-Q. Refer to
   Note 7 for more information on this adjustment.
(b) - Due to the adoption of ASC 718, cost of revenues and operating expenses is immaterially different than the amounts reported in 
   the Q1-2019, Q2-2019, and Q3-2019 10-Qs.

 



Changes in and Disagreements with Accountants on Accounting and Financial Disclosure

Controls and Procedures

 Internal Control—Integrated 
Framework



Opinion on Internal Control Over Financial Reporting  

 Internal Control – Integrated Framework (2013)

Internal Control – 
Integrated Framework (2013)

Basis for Opinion  

Definition and Limitations of Internal Control Over Financial Reporting  



Other Information



Directors, Executive Officers and Corporate Governance

Executive Compensation

Security Ownership of Certain Beneficial Owners and Management and Related Stockholder Matters

Certain Relationships and Related Transactions and Director Independence

Principal Accounting Fees and Services



Exhibits and Financial Statement Schedules

(in thousands)  

Form 10-K Summary









(Principal Executive and Principal Financial and 
Accounting Officer)

(Principal Executive and Principal Financial and 
Accounting Officer)
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Forward-looking statements include 
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to advance and commercialize its 
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respect to “A” therapeutic equivalence 
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assumptions prove inaccurate or risks 

or uncertainties materialize, actual 

results may differ materially from 
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