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Forward Looking Statements

Some of the statements made in this presentation are forward-looking statements that involve a number of risks and uncertainties and are made pursuant to the safe harbor provisions of
the Private Securities Litigation Reform Act of 1995. These forward-looking statements are based upon Intrexon’s current expectations and projections about future events and generally
relate to Intrexon’s plans, objectives and expectations for the development of Intrexon’s business, discussion of anticipated clinical trials and future collaborations, and possible other
transactions. Although management believes that the plans and objectives reflected in or suggested by these forward-looking statements are reasonable, all forward-looking statements
involve risks and uncertainties and actual future results may be materially different from the plans, objectives and expectations expressed in this presentation. These risks and uncertainties
include, but are not limited to, (i) Intrexon’s strategy and overall approach to its business model, its efforts to realign its business, and its ability to exercise more control and ownership over
the development process and commercialization path; (ii) Intrexon’s ability to successfully enter new markets or develop additional products, including the expected timing and results of
investigational studies and preclinical and clinical trials, whether with its collaborators or independently; (iii) Intrexon's ability to successfully enter into optimal strategic relationships with its
subsidiaries and operating companies that it may form in the future; (iv) Intrexon’s ability to hold or generate significant operating capital, including through partnering, asset sales and
operating cost reductions; (v) actual or anticipated variations in Intrexon’s operating results; (vi) actual or anticipated fluctuations in Intrexon’s competitors’ or its collaborators’ operating
results or changes in their respective growth rates; (vii) Intrexon’s cash position; (viii) market conditions in Intrexon’s industry; (ix) the volatility of Intrexon’s stock price; (x) Intrexon’s ability,
and the ability of its collaborators, to protect Intrexon’s intellectual property and other proprietary rights and technologies; (xi) Intrexon’s ability, and the ability of its collaborators, to adapt to
changes in laws or regulations and policies; (xii) the outcomes of pending and future litigation; (xiii) the rate and degree of market acceptance of any products developed by Intrexon, its
subsidiaries, collaborations or joint ventures; (xiv) Intrexon’s ability to retain and recruit key personnel; (xv) Intrexon’s expectations related to the use of proceeds from its public offerings
and other financing efforts; and (xvi) Intrexon’s estimates regarding expenses, future revenue, capital requirements and needs for additional financing. For a discussion of other risks and
uncertainties, and other important factors, any of which could cause Intrexon’s actual results to differ from those contained in the forward-looking statements, see the section entitled “Risk
Factors” in Intrexon’s Annual Report on Form 10-K for the fiscal year ended December 31, 2018 and subsequent reports filed with the Securities and Exchange Commission. All
information in this presentation is as of the date of the release, and Intrexon undertakes no duty to update this information unless required by law.

All of the pharmaceutical products described in this presentation are investigational new drugs, which are currently undergoing pre-clinical and/or human clinical trial testing. As a result,
none of them have had their safety or efficacy established or are approved by the U.S. Food and Drug Administration or any other regulatory agency.

© 2020 Intrexon Corp. All rights reserved. Intrexon Corporation is sharing the following materials for informational purposes only. Such materials do not constitute an offer to sell or the
solicitation of an offer to buy any securities of Intrexon. Any offer and sale of Intrexon’s securities will be made, if at all, only upon the registration and qualification of such securities under
all applicable federal and state securities laws or pursuant to an exemption from such requirements. The attached information has been prepared in good faith by Intrexon. However,
Intrexon makes no representations or warranties as to the completeness or accuracy of any such information. Any representations or warranties as to Intrexon shall be limited exclusively
to any agreements that may be entered into by Intrexon and to such representations and warranties as may arise under law upon distribution of any prospectus or similar offering document
by Intrexon.

Safe Harbor Statement

Triple-Gene LLC (formerly Xogenex LLC) is a majority owned subsidiary of Intrexon. Intrexon announced it will change its name to Precigen, Inc.
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Heart Failure – A Significant Unmet Medical Need

1. http://www.cdc.gov/dhdsp/data_statistics/fact_sheets/fs_heart_failure.htm 
2. http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-
Trends-and-Reports/Chronic-Conditions/Downloads/2012Chartbook.pdf
3. Cowie MR et al. Oxford PharmaGenesis; 2014. 
http://www.oxfordhealthpolicyforum.org/AHFreport
4. Cook C et al. Int J Cardiol. 2014;171(3):368-376.
5. Comparison of prognosis data from 1990 (Matoba et al, Jpn Circ, Jan 
1990 accessed at https://www.ncbi.nlm.nih.gov/pubmed/2332933) and from 
2016 (Mozzafarian et al, Circulation 2016)

6 million 
Patients 

in the U.S.1

25 million 
Patients 

Worldwide1

Existing treatments 
improve quality of life 
in the short-term and 

offer some 
improvement in 

long-term survival 
though at high cost 
and with associated 

complications5

Mortality
50% of heart failure patients die within 5 

years from diagnosis.1

Hospitalization
Heart failure is the number 1 cause of 

hospitalization in patients aged >65 years.2

Comorbidities
The vast majority of HF patients have 3 or 

more comorbidities.3

Overall economic burden
Worldwide: $108 billion4

U.S.: $32 billion1
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Heart Failure is a Complex and Multifaceted Disease

Cell Homing

Energetics

Scar Remodeling

ImmunomodulationMulti-effector 
Therapeutics

Angiogenesis
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Monogenic Cardiac Gene Therapies Fail Efficacy Endpoints

Chen et al. Stem Cells (2017) 35(5):1131-1140.
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Cardiovascular Gene Therapy Design Matrix (Balancing Safety & Efficacy)

Safety Efficacy

Targeting Surgical Molecular

Duration Transient Persistent

Effectors Mono Multi
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Cardiovascular Gene Therapy Design Matrix (Balancing Safety & Efficacy)

Safety Efficacy

Targeting Surgical Molecular

Duration Transient Persistent

Effectors Mono Multi

Re-
dosing
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3GTx Technology 
Differentiation

Drawbacks of Existing Therapeutic Approaches
• AAV vectors have limited payload, thus restricting the size and 

number of delivered genes.
• Non-viral vectors have higher payload capacity and show 

minimal immunogenicity, but low transfection efficiencies raise 
concerns about under dosing.

• Delivery routes into the heart for gene-based therapeutics are 
varied yet some methods lack cardiac specificity or carry risks.

Advantages of 3GTx Approach: [(Non-viral)(RCSI)]
Non-viral delivery of multigenic vector targets underlying molecular 
mechanisms of pathological myocardial remodeling.
• Retrograde Coronary Sinus Infusion (RCSI) allows for delivery 

via capillary filtration increased by the hydrostatic and osmotic 
pressures, with efficiency of transduction dependent on the 
volume and time of infusion.
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INXN-4001: A Triple Effector Plasmid for Treating Heart Failure 

• A multigenic plasmid DNA approach to treat 
cardiac diseases is based on positive in vitro, 
pre-clinical and clinical data compared to other 
studies in which single genes have been 
utilized.

• INXN-4001 is a non-viral triple effector 
plasmid designed with self-cleaving linkers for 
constitutive expression of human S100A1, 
SDF-1α, and VEGF165.

• Three effector genes in INXN-4001 are 
designed to address multiple malfunctions 
of cardiomyocytes in patients with heart failure.

• Utilizing a single plasmid comprising all three 
genes, instead of each individual gene on 
separately delivered plasmids, controls for 
delivery and transfection of the three genes.
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* Indicates statistical significant 
difference between patient and 
healthy iPSCs (p<0.05)  

Dilated 
Cardiomyopathy 
Patient iPSC-CM

Healthy iPSC-CM

Utility of Multigenic Approach Demonstrated in Human Diseased Cardiomyocytes

Transfection of INXN-4001 demonstrated significant improvement in beat rate, contractile duration and contraction rate of 
DCM iPSC-CM to the levels demonstrated by control cells and did not result in increased cell death compared to controls.

Patel DS, Wu JC, Reed TD, and Patel AN. Mol Ther. 2019;27(4S1):Abstract 777. 

INXN-4001 Transfection 
Improves Contractile Duration of 
Patient Cardiomyocytes in vitro
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Favorable Biodistribution and Function of INXN-4001 in Pig Model

Reed TD, Patel DS, Rodenberg EJ, Shirley B, Johnson M, and Patel AN. Mol Ther. 2019;27(4S1):Abstract 775.

2598-001 cMRI Absolute Mean Ejection Fraction (EF)

Coronary sinus delivery of 
INXN-4001 in a large animal 
ischemic heart failure model 
demonstrated:

• Decreased left ventricular 
end systolic volume and 
increased absolute mean 
ejection fraction (indicators 
of myocardial function) 

• No increase in arrhythmias 
compared to controls

Biodistribution of INXN-4001 in Pig 
Indicates Cardiac Specific Delivery

Comparison of Myocardial Functional Parameters Across 
INXN-4001 Doses in Pig Model Indicates Increase in EF
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First-in-human, phase I, open label, 
safety study of INXN-4001 delivered via 
RCSI in patients with outpatient LVAD 
(clinicaltrials.gov Identifier: NCT03409627)

• 12 stable patients with implanted LVAD for 
mechanical support of end stage HF 
allocated into 2 cohorts (6 subjects each) to 
evaluate the safety of infusing the same 
amount of INXN-4001 (80mg) in 2 volumes 
(40mL and 80mL) at 20mL/min rate. 

Safety
Collected during clinic visits 
at: pretreatment, day 3, then 
1, 3, 6, 9, and 12 months 
after dosing via RCSI.
• Clinical labs
• Physical exams
• ECG
• Medical history

SUBJECT DOSED DAY 3
± 1 DAY

MONTH 1
± 2 DAYS

MONTH 3
± 2 WKS

MONTH 6
± 2 WKS

MONTH 9
± 2 WKS

MONTH 12
± 2 WKS
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INXN-4001 study has successfully completed 
enrollment of 12 patients on NOV 5, 2019. 

As of January 9, 2020:
• Overall, 3 patients completed all assessments
• Cohort 1 completed 6 months assessments
• Cohort 2 completed 1 month assessments (except 1 

patient)

Cohort 1 
(n=6)

INXN-4001
80mg / 40ml

Cohort 2 
(n=6)

INXN-4001
80mg / 80ml

DSMB 
Review

Function
• KCCQ questionnaire
• 6-min walk test (6MWT) 

prior to and during an 
LVAD wean interval

• Daily activity data using 
Actigraph wearable 
biosensor.

INXN-4001 Phase I Study Design and Status

American Heart Association Annual Meeting Presentation November 2019. Poster #Su4176. https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019

https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019
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Safety & Feasibility

Baseline Characteristics
• Per medical history of 12 dosed patients, 59% of 

them were ischemic, 33% were non-ischemic, and 
8% represented other etiology of heart failure. 

• Overall, 58% of patients were class III and IV NYHA, 
while the rest (42%) fell in class I and II.

Feasibility of INXN-4001 Delivery via RCSI 
• Thirteen RCSI procedures took place by NOV 5, 

2019, and 12 patients were successfully dosed. 
• One procedure failed due to anatomical difficulty of 

accessing coronary sinus - this patient exited, then 
re-entered the study, and was successfully dosed. 

Safety
• There were no product-related AEs reported so far. 
• There was one SAE possibly related to RCSI 

procedure (acute kidney injury/exacerbation). 
• Among 6 cardiac events, 4 were serious, but none 

related to INXN-4001 therapy.

# AE Procedure-Related Product-Related # Cardiac AE 

42 (incl. 13 SAE) 1 (possibly related / not cardiac) 0 6 (none related to 
Product or Procedure)

Timeline Total Procedure-
Related

Product-
Related

DAY 0 1 0 0
DAY 3 0 0 0
MONTH 1 0 0 0
MONTH 3 1 0 0
MONTH 6 2 0 0
MONTH 12 2 0 0

TABLE 1. Safety Review

TABLE 2. Cardiac Adverse Events

Ischemic
59%

Non-ischemic
33%

Other
8%

HF Etiology  

Class I
17%

Class II
25%

Class III
17%

Class IV
41%

NYHA Characteristics

FIGURE 1. Heart Failure Characteristics at Baseline

American Heart Association Annual Meeting Presentation November 2019. Poster #Su4176. https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019

https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019
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KCCQ Scores

The Kansas City Cardiomyopathy 
Questionnaire quantifies -

• Physical function
• Symptoms 

(frequency, severity and recent change)
• Social function 
• Self-efficacy and knowledge
• Quality of life
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Patients A-K

Individual KCCQ Scores (%)

FIGURE 2. Individual KCCQ Scores for 11 patients (A-K) at baseline (n=11) and (when available) after 6 months 
from INXN-4001 infusion (n=4). (Results shown per data on OCT 25, 2019)

• Observed high variation of KCCQ scores in patients at baseline 
• Patients A-K ranging from 29% to 93%

• Observed a trend in the change of KCCQ score with time per patient:
• Patient A: increase from 60% to 90% after 6 months 
• Patient B: increase from 29% to 38% after 6 months 
• Patient E: increase from 33% to 75% after 6 months 

Published Reference:
https://cvoutcomes.org/pages/3214 (accessed on 11/9/19)

• Scores range from 0 to 100
• 100 is the least burden of symptoms
• Change of ≥5 points considered clinically 

significant.

American Heart Association Annual Meeting Presentation November 2019. Poster #Su4176. https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019

https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019
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Six Minute Walk Test Distance

Published References:
https://erj.ersjournals.com/content/37/1/150  (accessed on 11/9/19)

FIGURE 3. Distance walked by patients ON LVAD support during 6MWT at 
baseline (n=9) and after 6 months from RCSI procedure (n=4). (Results 
shown per data on OCT 25, 2019).

Observed trends to benefit in the distance walked 
during the Six Minute Walk Test after 6 months post 
INXN-4001 treatment
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Six Minute Walk Test -
Distance Walked ON LVAD

BASELINE Distance Walked (m)Distance (m) For Healthy For Stable HF

Range From 380 to 782 From 308 to 482

MEAN ± SD 571 ± 90 395 ± 87

American Heart Association Annual Meeting Presentation November 2019. Poster #Su4176. https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019

https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019
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Left Ventricular Ejection Fraction
(LVEF%)

Published References:
https://www.acc.org/tools-and-practice-support/clinical-toolkits/heart-failure-practice-solutions/left-
ventricular-ejection-fraction-lvef-assessment-outpatient-setting  (accessed on 11/9/19)

FIGURE 4. LVEF for patients (A) ON LVAD support at baseline (n=11) vs. 6 
months post RCSI (n=3) and (B) for patients OFF LVAD support after 
6MWT at baseline (n=10) and after 6 months from RCSI (n=3). (Results 
shown per data on OCT 25, 2019).
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ON LVAD BASELINE ON LVAD MONTH 6
OFF LVAD BASELINE OFF LVAD MONTH 6

A

B

LVEF Range

Normal 50% to 70%

Mild dysfunction 40% to 49%

Moderate dysfunction 30% to 39%

Severe dysfunction Less than 30%

LVEF refers to the amount of blood being pumped out of the left 
ventricle each time it contracts.

Observed trends to benefit after 6 months post 
INXN-4001 treatment in the LVEF% representing 
heart function measure. 

American Heart Association Annual Meeting Presentation November 2019. Poster #Su4176. https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019

https://3gtx.com/media/american-heart-association-aha-annual-meeting-november-2019
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Market Opportunities (including follow-on indications)

1. Estimated using total projected patients with 10 types of cancer (GLOBOCAN database), treated with anthracycline or similar, assuming 11% develop 
cardiomyopathy (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2848530/)
2. Assumes illustrative price of $40k per patient
3. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4206366/
4. Assumes 5% market penetration and $40k illustrative price
5. Sum of 2018 patients treated: Activase, Brilinta, Enoxaparin Sodium, Integrilin, Lovenox, Plavix (Evaluate Pharma)
6. Sum of 2018 revenues: Activase, Brilinta, Enoxaparin Sodium, Integrilin, Lovenox, Plavix  (Evaluate Pharma)

Peripheral Artery Disease (PAD)

US Patients 33M patients7

Estimated Market Opportunity $2B8

Critical Limb Ischemia (CLI)

US Patients 2M patients9

Estimated Market Opportunity $800M10

Heart Disease Vascular Disease
Chemotherapy-Induced Cardiomyopathy

US Patients 15,000 patients1

Estimated Market Opportunity $600M2

Non-Ischemic Cardiomyopathy

US Patients 300,000 patients3

Estimated Market Opportunity $600M4

Myocardial Infarction

US Patients 3.4M patients5

Estimated Market Opportunity $1.8B6

7. Assumes 30% of patients present with claudication symptoms (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2733014/)
8. 0.5% market penetration, $40k illustrative price
9. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6617560/
10. 1% market penetration, $40k illustrative price
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Summary

• Novel triple effector targeted cardiac gene therapy

• FDA cleared for first-in-human clinical trials 

• No toxicity or safety issues related to INXN-4001 identified to date

• Promising trends in LVEF and KCCQ scores observed

• Completed enrollment and dosing in Phase I trial for INXN-4001

• TRIPLE-GENE is exploring funding opportunities for both advancing INXN-4001, 
as well as expanding our pipeline of advanced cardiovascular gene therapies



19 © 2020 Triple-Gene LLC. All rights reserved.

Acknowledgements

• Our collaborators and investigators at clinical sites -

• Dr. David A. Bull and Dr. Kapildeo Lotun from the Banner University 
Medical Center in Tucson, AZ

• Dr. Timothy Henry and Dr. Gregory Egnaczyk from the Carl and Edyth 
Lindner Center for Research and Education at The Christ Hospital in 
Cincinnati, OH

• The Hart Clinical Consultants in Deland, FL



20 © 2020 Triple-Gene LLC. All rights reserved.

TRIPLE-GENE Medical Advisory Board Members

While members of the Medical Advisory Board are consulted to provide third party expert medical input into Triple-Gene’s product development efforts and 
clinical trial activities, they do not dictate or direct, nor are they responsible for, any development or clinical activities ultimately undertaken by Triple-Gene. 

Medical Director, The Carl and Edyth Lindner Center for Research and Education at The Christ Hospital
The Carl and Edyth Lindner Family Distinguished Chair in Clinical Research
Director of Programmatic and Network Development Heart & Vascular Service Line

Timothy D. Henry, MD, FACC, MSCAI

Professor of Surgery, University of Toronto
Senior Scientist, University Health NetworkRen-Ke Li, MD, PhD, FCAHS

The William Harvey Distinguished Chair in Advanced Cardiovascular Medicine
Executive Director, Center for Advanced Heart Disease, Brigham and Women’s Hospital
Professor of Medicine, Harvard Medical School
Editor-in-Chief, The Journal of Heart and Lung Transplantation

Mandeep R. Mehra, MD

Associate Professor of Medicine, Director, Cardio-Oncology Program
Co-Director, Vanderbilt Program for Optimizing Immuno-oNcology Therapy (V-POINT)
Vanderbilt School of Medicine

Javid Moslehi, MD

Director of Cardio-Oncology Program, Brigham and Women's Hospital and Dana Farber Cancer Institute
Assistant Professor, Harvard Medical SchoolAnju Nohria, MD, MSc 

Chief Operating Officer and Managing Partner
Dark Horse Consulting GroupKaty Spink, PhD
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TRIPLE-GENE Leadership Team

Thomas D. Reed, PhD – Co-Founder and Managing Director
Dr. Reed is the Co-Founder of Triple-Gene as well as the Founder and CSO of Intrexon Corporation.  During his 20+ year tenure at Intrexon, Dr. Reed 

has contributed to the invention and/or acquisition of numerous advanced technologies designed to improve the safety and efficacy of gene and cell 

therapies, which are the subject matter of numerous US and international patents.  Within the last ten years, Dr. Reed has contributed to the design of 

oncology, cardiovascular, and rare disease therapies now advancing in the clinic.  Prior to starting Intrexon, Dr. Reed’s scientific training focused on 

characterizing the structure and function of genes contributing to cardiovascular development and pathophysiology.

Ewa Jaruga-Killeen, PhD – Clinical Director
Dr. Jaruga-Killeen is the Clinical Director for Triple-Gene, as well as the Director of CSO Program Management at Intrexon Corporation.   During her six 

year tenure at Intrexon, Dr. Jaruga-Killeen has managed cross-divisional research operations for diverse programs across Health, Food, Environment, 

and Consumer-focused initiatives.  She worked closely with the CSO and Intrexon operations teams to manage various stages of the product 

development life cycle, including product ideation, Target Product Profile definition, through R&D, pre-clinical, and clinical stages of development.  

Amit Patel, MD, MS – Co-Founder and Medical Advisor
Dr. Patel is the Co-Founder of Triple-Gene LLC formerly Xogenex LLC.  He has invented, developed and translated many cardiovascular devices, drugs, 

and biologics over the past 20 years. He has been funded by the NIH, DOD, DARPA, and numerous private and venture based organizations with over a 

$100 million in primary funding. Dr. Patel is currently an active clinical cardiothoracic surgeon and interventionist.

Thomas Samuelson, MBA – Board Member
Mr. Samuelson is a member of Triple-Gene’s Board of Directors.  He is also a Vice President at Precigen, focusing on the intersection of finance and 

operations. His primary responsibilities include mergers / divestitures, capital allocation, financial planning /analysis, and business development across 

Precigen’s health verticals. He sits on the board of a number of Precigen subsidiaries and joint ventures. Mr. Samuelson joined Precigen from the 

healthcare investment banking group at JP Morgan where he covered specialty gene and cell therapies. He is a graduate of Williams College and MIT.
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Thank You

Thomas D. Reed, PhD
Managing Director, Triple-Gene

Founder and Chief Science Officer, Intrexon Corporation

Email: TDR@3gtx.com
Phone: +1 561-410-7006

Triple-Gene LLC
561.410.7013

3gtx.info@3gtx.com
https://3gtx.com/
https://3gtx.com/technologies/rcsi/#overview

mailto:3gtx.info@3gtx.com
https://3gtx.com/
https://3gtx.com/technologies/rcsi/

