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Disclaimer 
The information contained in this confidential document ("Presentation") has been prepared by AlveoGene (the "Company"). It h as not been fully verified and is subject to material updating, 
revision, and further amendment. 

While the information contained herein has been prepared in good faith, neither the Company nor any of its shareholders, dire ctors, officers, agents, employees or advisers give, have given 
or have authority to give, any representations or warranties (express or implied) as to, or in relation to, the accuracy, reliability or completeness of the information in this Presentation, or any 
revision thereof, or of any other written or oral information made or to be made available to any interested party or its adv isers (all such information being referred to as "Information") and 
liability therefore is expressly disclaimed. Accordingly, neither the Company nor any of its shareholders, directors, officers, agents, employees or advisers take any responsibility for, or will 
accept any liability whether direct or indirect, express or implied, contractual, tortuous, statutory or otherwise, in respect of, the accuracy or completeness of the Information or for any of 
the opinions contained herein or for any errors, omissions or misstatements or for any loss, howsoever arising, from the use of this Presentation. 

Neither the issue of this Presentation nor any part of its contents is to be taken as any form of commitment on the part of the Company to proceed with any transaction and the right is 
reserved to terminate any discussions or negotiations with any prospective investors. In no circumstances will the Company be  responsible for any costs, losses or expenses incurred in 
connection with any appraisal or investigation of the Company. 

In furnishing this Presentation, the Company does not undertake or agree to any obligation to provide the recipient with acce ss to any additional information or to update this Presentation or 
to correct any inaccuracies in, or omissions from, this Presentation which may become apparent. 

By accepting this Presentation and related Information, the recipient understands that the Presentation and Information are the confidential information of the Company and must not be 
disclosed to third parties. The recipient agrees only to keep such Information for the purposes of evaluating the Company, an d not to retain or use the Information for any other purpose. 

This Presentation should not be considered as the giving of investment advice by the Company or any of its shareholders, directors, officers, agents, employees or advisers. Each party to 
whom this Presentation is made available must make its own independent assessment of the Company after making such investigat ions and taking such advice as may be deemed necessary. 
In particular, any estimates or projections or opinions contained herein necessarily involve significant elements of subjecti ve judgment, analysis and assumptions and each recipient should 
satisfy itself in relation to such matters. 

This Presentation is being distributed on the basis that each person in the United Kingdom to whom it is issued is reasonably  believed to be such a person as is described in Article 19 
(investment professionals), Article 48 (certified high net worth individuals) or Article 50 (certified sophisticated investor s) of the Financial Services and Markets Act 2000 (Financial 
Promotion) Order 2005 (SI 2005/1529) or a person to which this Presentation may otherwise lawfully be distributed. Persons wh o do not fall within such descriptions may not act upon the 
information contained in this Presentation. 

This Presentation is not being distributed to persons outside the UK. However, any recipient of this Presentation in jurisdiction outside the UK should inform themselves about and observe 
any applicable legal requirements. This Presentation does not constitute an offer to issue, sell or an invitation to purchase  or subscribe for securities in the Company. 

By accepting this Presentation, the recipient agrees to be bound by the foregoing limitations.
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● InGenuiTy® platform combines efficacy, safety and long-term 
durability with the convenience of inhaled delivery

● The only vector platform capable of repeat re-dosing with
no loss of efficacy, if required

● CMC and clinically de-risked, leveraging prior inhaled gene 
therapy deal for Cystic Fibrosis with Boehringer Ingelheim,
now in clinical trials 

● Compelling pre-clinical data supports clinical development
of own product pipeline of first and best in class therapies

● Raising new £20m+ Series A financing to advance 4 programs, 
with $Bn commercial potential

Introduction

These include:

• Surfactant protein deficiencies,
SPB and ABCA3
- $250m+ near term opportunity

• Alpha-1 Antitrypsin Deficiency
Lung Disease
- $2.5B+ mid term opportunity

• Idiopathic Pulmonary Fibrosis
- $10B market in 2033

AlveoGene is developing 
unique inhaled gene therapies 

for rare respiratory disease



AlveoGene Team
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Internationally recognised and experienced expert founder team, combined with proven biotech success

                

                
                       

               
              
                   
       

                   
                 
                   

                    
                       
     

         
           
                
                  

                    
        

                         
                 

                    
                      
        

                     

                 
           
         
                      

                    
        

                   
                        

                      
                       
            

                 
           
         
                     

                    
       

                  
                         
               

                  
                        
                       

                   
           
            
                          

                     
                  
             

                  

                  
           
            
                        

                        
                       
                      
                     
                    

              

               
                                 
                  
                        
                                   

                             
                                 

                              
                             

            
          
                     
                            

                              
         

                                   
                    

                           

                         

● AlveoGene Team has proven experience in toxicology, CMC, device, regulatory, GMP manufacture and the undertaking of 
several Phase1/2A/2B clinical trials, coupled with strong financial discipline and proven commercial success



InGenuiTy® Combines Efficiency, Durability & Localised Delivery
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Efficiently delivering therapeutic proteins directly to the lung for maximum impact and patient benefit

Child / Teen / Adult
Nebulisation Delivery

Highly Efficient & Agnostic  
Lung Cell Transduction

InGenuiTy® Vector
rSIV.F/HN Lentivirus

3rd Generation
Lentivirus

Sendai virus

Neonate
Instillation Delivery

Proven Safety 
Data 

Long Term 
Durability 

Unique
Re-dosability 

Large Payload
Capacity 

Scalable GMP 
Manufacture 

Cost
Effective 

High
Impact

✓ ✓✓✓✓✓ ✓



● Efficient transduction of lung epithelial cells
○ Takes advantage of Sendai virus surface proteins which are tropic for lung cell entry 

● Long duration of expression using          ’  proprietary promoter
○ Stable integration of transgene into target cell genome
○ Current trajectory consistent with single dose offering potential life-long protection

● Benign safety profile
○ Proven long-term safety data in rodent and higher mammal lungs
○    k                                                     ’-LTR U3 element from vector

● Large transgene packaging capacity
○ Pragmatic InGenuiTy® packaging capacity of ~10kb to enable CMC (PMID: 11589831, 34095341) 

○ More than double that of AAV facilitates multiple respiratory indications (strict physical AAV packaging constraint 4.7kb)

● Efficacy maintained after repeated administration, if required
○                                       ≥                         (PMID: 10545523, 17855531)

○ Uniquely, InGenuiTy®                                  ≥                         (PMID:20332767, 22955314)

● GMP production already demonstrated at leading CDMO
○ Provides core risk mitigation for future supply for first-in-human trials and beyond
○ 4 of 5 plasmids used in vector production common to all indications mitigating CMC risk and cost

InGenuiTy® Platform - Key Advantages
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Enabling first and best-in-class products for rare respiratory diseases

DNAVEC x1 DNAVEC x3 UKCFGTC x1 UKCFGTC x3 Mock
1.0×1002

1.0×1003

1.0×1004

1.0×1005

1.0×1006

-

-
Lux

EGFP

EGFP
Lux

Vehicle

Vehicle
Lux

EGFP

EGFP
Lux

-

-
-

Research Grade 
rSIV.F/HN Vector

2nd Generation Vector System
Producer Plasmids Ampicillin Resistant

EMA/FDA Compliant
rSIV.F/HN Vector

3rd Generation Minimal Vector System
Producer Plasmids Kanamycin Resistant

Mock

Dose 1

Dose 2
Dose 3

All P>0.05

All
P<0.01
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(b) rSIV.F/HN duration of hAAT gene expression for life of mouse

Lung tissue

(a) Transduction shown in Mice, Rats, Ferrets, Sheep, Piglets,
     NHP & ex-vivo Human Lungs 

(c) rSIV.F/HN Efficacy maintained after > 3 doses
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InGenuiTy® enabled Cystic Fibrosis indication is now in clinic with BI
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Provides significant forward mitigation for AlveoGene future product developments

 

• CFTR function demonstrated

CF + CFTR Vector

• Optimal hCEF-IC promoter/enhancer identified
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Days post-transduction

hCEF IC

EF1a IC

CMV- IC

hCEF ID

CMV- ID

Naive

CF

~£50m historic 
funding secured 
to develop the 

platform

Major tripartite deal1 

signed to take CFTR 
product to clinic

Note
1 BI have IP rights to use of CFTR transgene only

UK Respiratory
Gene Therapy
Consortium

● InGenuiTy® enables the ability to tune and control the magnitude and durability of effect
● hCEF-IC promoter/enhancer has already been proven in clinical trials; also currently being used in BI LenticlairTM trial 



Figure adapted  from Romano G,  ISRN Onco l 2012:616310

● Long terminal repeats (LTRs) are identical sequences at each end of an integrated retrovirus genome
●                                                                     ’-LTR U3 element may activate a cellular oncogene
● Deletion of a significant portion of the U3 element ablates the LTR-initiated genotoxic effect
● Key and innate in-built safety feature of InGenuiTy® vector and AlveoGene product design
● Positive support from regulators for new lentiviral therapies e.g. FDA approval of Orchard Therapeutics LenmeldyTM

Retroviral
Enhancer/Promoter

Lentiviral vectors & potential oncogenesis; solved with InGenuiTy®
InGenuiTy® self-inactivating (SIN) vectors are safer as genotoxic LTR promoter/enhancers have been deleted

U3 U3 R U5U5R

5’-LTR 3’-LTR

Promoter Transgene Cellular Oncogene

A: Early Generation Retroviral Vector with intact LTRs
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B: InGenuiTy® 3rd Generation Self-Inactivating (SIN) Vector 

R U5U5R

SIN 5’-LTR SIN 3’-LTR

AlveoGene
Proprietary
Promoter

Transgene Cellular OncogeneU3∆U3∆



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

97 Negative

16 Cases

5 Deaths

60 Negative

6 Cases

1 Deaths

258 Negative

Cases

Deaths

Lentiviral vectors & potential oncogenesis; the actual data
InGenuiTy® self-inactivating (SIN) vectors are safer as genotoxic LTR promoter/enhancers have been deleted

• Strong LTR-derived 
promoter/enhancer
included

• Strong LTR-derived 
promoter/enhancers
deleted

• Strong LTR-derived 
promoter/enhancer
included

• Legacy Gamma-retrovirus (Non-SIN) 

• Bluebird Bio (CALD Trial Only)

• 3rd Generation SIN Lentiviral Vectors such as InGenuiTy®

118 patients

258 patients

67 patients

Zero incidence of oncogenesis with 3rd Generation SIN lentiviral vectors like InGenuiTy®

9



AlveoGene - Near Term Plan

10

Relentless focus on achieving accelerated clinical success to maximise value inflection in <3 yrs

Funding Raising £20m+ Series A Financing Raised £3.4m Seed + Extension ✓

2024 2026 2027 20282023

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2H2

CMC, Manufacturing, Toxicology, Regulatory 
& Trial PreparationAVG-001 Pre-Clinical CMC, Manufacturing, Toxicology, Regulatory 
& Trial Preparation

Clinical PoC
Ph1/2a Trial

AVG-004
Target screening & initial 

identification of candidates
Pre-clinical In Vivo Efficacy Studies

of Lead Candidates
Candidate Triage

& Model Refinement

AVG-002
SP-B Pre-Clinical

Clinical PoC, Ph1-4 Trial
 Potential Marketing Authorisation 

AVG-003
ABCA3 Pre-Clinical

CMC, Manufacturing, Toxicology, Regulatory 
& Trial Preparation
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• >£50m in non-dilutive funding secured to date to develop platform prior to AlveoGene formation in July 2023



AVG-002 & AVG-003 - Surfactant Protein Deficiencies SP-B & ABCA3 
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A critical unmet need exists for these full-term neonatal patients with ultra rare disease

Alveolar Type I cells:
Gas exchange

Alveolar Type II stem cells:
Surfactant production to 
protect alveolar function

● SP-B & ABCA3 proteins are fundamental to the ATII cell 
surfactant metabolic pathway and secretion

● SP-B and ABCA3 genetic deficiencies present clinically
at birth as respiratory distress syndrome (RDS)

● These full-term neonates cannot breathe spontaneously
● Initially supported by mechanical ventilation for short period, 

genetic screening then undertaken
● But once genetic diagnosis confirmed, ventilation is usually 

withdrawn as no treatment options exist
● Children die within first few weeks of life

One year survival for the severe population is ZERO

         ’  ‘Vial-to-Child ’          w                                               w      4 w             



AVG-002 - Model Confirms Life Saving Potential in Lethal SP-B
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Clear superiority demonstrated offering potential for lifelong treatment from a single dose

● Paediatric Rare Disease Designation granted from FDA enabling subsequent award of Priority Review Voucher (PRV)
● Orphan Drug Designation also granted
● AVG-003 for ABCA3 deficiency being developed at pace; only possible with InGenuiTy® vector
● Data evidences core platform translatability and key advantages over other delivery methods independent of indication

Untreated
Control

Untreated
Disease Induced

AVG-002 Treated
Disease Induced

SP-B Knock-out Mice Histology 
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AVG-002 SP-B InGenuiTy® Vector

SP-B AAV6.2FF Kang et al

SP-B pDNA Barnett et al

SP-B mRNA Kormann et al

SP-B Mouse Model

ND (>1 Year)

<5 Months

<2 Weeks

~5 Days

~9 Days

Median Survival

8/13

2024-04-30

p <0.0001 ****

• SP-B mice particularly prone to nasal reflux during non-invasive IN dosing (UK Home Office approved ROA) hindering efficient vector delivery.
• rAAV6.2FF delivered using surgical IT ROA, recently demonstrated to enhance delivery reliability (Seo et al  2023 PMID:37401383)

World Leading Data



AVG-002 & AVG-003 have the potential to be the 
only disease modifying options for neonates

with lethal SP-B or ABCA3 deficiency

Estimated base annual revenues > $250m

2 x Potential Priority Review Vouchers (PRV)
~$150m tradable value potential per product

Orphan Drug Disease Designation Assured

~ $27m to Market Authorisations
with potential approval in < 3 years
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A compelling business case supports rapid clinical development and marketing authorisation in <3 yrs

Prevalence EU & US

SP-B Lethal: 10 pa
ABCA3 Lethal: 30-50 pa

Upside from awareness and 
increased genetic testing
 & non-lethal ABCA3 label

CMC

Leverages existing knowledge

1x 200L batch per year per 
product for global supply needs

Simple
Product to Patient Pathway

‘Vial-to-Child’

Outline Clinical Design

Dosing Method informed from
in vivo Piglet Studies

(Roslin Institute, UK)

‘Basket Trial’ for SP-B and ABCA3
n = 1-10

‘Instantaneous read out’

Current SoC

No therapeutic options exist

Future SoC
Potential single dose 

administration of
AVG-002 or AVG-003

AVG-002 & AVG-003 - Surfactant Protein Deficiencies SP-B & ABCA3 

1. Subject to US PRDD / PRV legislation being renewed
2.Conservative basis used to calculate annual revenues:

Lower base prevalence, lower  WTP QALY pricing, higher QALY discount rates , and additional 
macro NICE discount as exemplar

3.Revenues represent combination sales of AVG-002 and AVG-003
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AVG-001 -  Alpha-1 Antitrypsin Deficiency (AATD) Lung Disease
AATD lung disease combines an important unmet clinical need with large & growing patient numbers

● AATD caused by mutations in the SERPINA1 gene leads to 
deficiency or dysfunction of the AAT protein.

● AAT produced in the liver has a crucial role protecting lungs from 
damage from enzymes like neutrophil elastase.

AVG-001 treats the lung directly and topically
Triggers potential long term local production of hAAT

High impact on lung function
Benefits majority of AATD patients

Lung Index Cases 
80%

Liver Index Cases 
20%

• Most prevalent in Europe and North America with Z and S mutations
in 95% of affected individuals

• Global number of ZZ, SZ or SS genotype est. at 3.4 million 
•          ’  initial target are severe genotypes null/null, Z/null & Z/Z

where AATD lung disease in dominant
• Only 10% of with severe AAT disease patients have been diagnosed to date
• Significant upside in COPD where 10% of GOLD II patients have AATD Lung Disease

Therapies targeting the liver likely do not impact lung function
KOLs agree; liver transplant has little or no effect



AVG-001 –Therapeutic hAAT Expression & Market Leading Durability
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Market leading data in murine & NHP models with hAAT measured directly in epithelial lung fluid (ELF) 

● Recirculating levels of hAAT measured in serum may not be indicative of improvements in lung health and function
● Therapeutic hAAT expression levels in murine ELF evidences unprecedented durability of AVG-001 for 2 years
● Therapeutic hAAT expression levels in NHP ELF at 7 days & remarkably maintained at 28 days, despite no immunosuppression
● No safety or tox issues seen in NHP studies, reflecting prior product development experience in Cystic Fibrosis
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AVG-001 – HNE Challenge Model Evidences Long Term Protection 
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Protective response to exogenous HNE challenge as good as oral daily dosed HNEI1 Phase 2 candidate Alvelestat2

Murine model notes:

• Haemoglobin in BALF measured 4 hrs after HNE challenge in all groups

o Untreated control wild type mouse
o AVG-001 dosed by nasal sniffing 2 weeks before HNE challenge
o Alvelestat dosed via oral gavage 1 hr before HNE challenge

UT HNE  5 10 2e8 5e8 1e9 
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only
AZD mg/kg AVG-001 TU/mouse
Alvelestat

mg/kg
AVG-001
TU/mouse

UT HNE
only

5 10 2e8 5e8 1e9

Notes:
1. HNEI = Human Neutrophil Elastase Inhibitor
2. Alvelestat owned by Mereo Plc, UK

● Only AlveoGene reports in-vivo lung challenge data to evidence function in a commercially relevant model
● Protective response of single low dose AVG-001 to HNE challenge is as good as oral daily dosed HNEI P2 candidate Alvelestat
● AVG-001 will not suffer from program limiting dose related side effects associated with Alvelestat
● FDA Phase 2 guidance given to Mereo provides clear pathway to marketing authorisation for AlveoGene

Lung Injury

Lung Protection



AVG-001 – LPS/fMLP Challenge Shows Neutrophil Elastase Inhibition 
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● Data confirms ability of AVG-001 to inhibit function of endogenous neutrophil elastase in-vivo

In-vivo functional inhibition of endogenous murine neutrophil elastase supports efficacy in a 2nd lung injury model

Market leading durability, in-vivo HNE & LPS/fMLP challenge data support forward clinical development of
AVG-001 as the preferred product for AATD Lung Disease

UT SIV-GFP AVG-001
LPS/fMLP

UT
- + + +

Day 14 2e8 Dose with LPS Challenge – NE Activity 



AVG-001 has a compelling development case
to replace weekly IV protein infusion

with inhaled gene therapy

AVG-001 to be developed as a potential single 
inhaled dose affecting direct production of AAT in 
the lungs combining efficacy, safety, convenience 

and durability

Orphan Drug Disease Designation Assured

Estimated base annual revenues of $500m  rising to 
$2.5Bn over time with increased diagnosis
and awareness of new treatment option

Additional upside in COPD
(estimated 10% of COPD GOLD II patients have AATD lung disease)
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Prevalence

Global number of ZZ, SZ or SS 
genotype est. at 3.4 million 

200,000+
have severe disease

CMC

Leverages existing knowledge

3x 200L batch sufficient
to meet

clinical trial supply

Outline Clinical Design
Phase 1/2 Trial

 n=3+3+3, then 9 v 9

Primary Outcome: Safety

Secondary Outcomes:
Changes in AAT in epithelial lining fluid, 
FDA suggested surrogate biomarkers,

 SGRQ, FEV1, CT Lung Density

Current SoC 

Weekly IV
protein replacement

Future SoC
Single administration of

AVG-001 via nebulisation
Occasional top up dosing,

if required

AVG-001 -  Alpha-1 Antitrypsin Deficiency (AATD) Lung Disease
A compelling business case for development of a novel lung targeted product with maximal impact on disease



AVG-001 – Ideal Targeted Product for AATD Pathology in the Lung 
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Deliver InGenuiTy® enabled products directly to lung where its impact on disease & for patients is the greatest

         ’  InGenuiTy® approach is the ideal solution to treat AATD pathogenesis in the lung

Company Clinical 
Target Organ

Site of hAAT 
Production

Platform and Administration 
Method

Frequency of 
Administration

Lung
Efficacy

Safety
Considerations Summary

Grifols, Kamada, Inhibrx Lung N/A Protein Replacement, IV or Inhaled Frequent
(Weekly, tri-weekly)

Some Good + - -

Wave, Korro, AIRNA Lung, Liver Liver RNAi, Sub-Q Very frequent Unknown Off target issues? - - -

Intellia, Beam Lung, Liver Liver CRISPR /  Base editing, IV Infrequent ?
 (Unknown)

Unknown Off target Issues? - - -

Mereo, Vertex Lung, Liver N/A, Liver Small Molecule, Oral Very frequent Some, Unknown Dose-related toxicity - - -

Krystal, 4DMT Lung Lung HSV / AAV, Inhaled Frequent
(Bi-weekly  if possible)

Some Inflammation?  Tox? + - -

AlveoGene Lung Lung InGenuiTy® 3G Lentivirus, Inhaled Infrequent & 
Re-dosable

High
(murine)

Good + + +

(Withdrawn)

(Withdrawn)(On-Hold)

(SoC)

● Recombinant protein IV candidate therapies may only marginally improve standard of care over plasma derived weekly IV infusions
● Oral and RNA products require frequent dosing and have associated dose and AE based limitations 
● Base & Gene Editing approaches very early;  likely frequent dosing, off target issues, and unknown lung efficacy and durability
● All other viral vector approaches with regards to efficacy and durability are inferior to InGenuiTy®

● InGenuiTy® remains the only vector system that can be safely and reliably re-dosed to the lung with no loss of efficacy



AVG-004 -  Idiopathic Pulmonary Fibrosis (IPF)
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IPF gene therapy opportunity addresses unmet clinical need in increasingly prevalent life-threatening disease

● The global IPF market in 2024 is estimated at $4.60B, and is 
expected to grow by ~7% pa

● IPF is a fatal, nongenetic, progressive lung condition resulting in 
cumulative lung scarring & affecting ~3 million people worldwide

● The US and EU have more than 300,000 IPF cases, and incidence is 
rising significantly as the population ages coupled with post COVID 
effects

● Post-diagnosis life expectancy is only 3-5 years
● Standard-of-care conventional drugs slow, but do not arrest, 

disease progression, with lung transplantation is presently the only 
effective treatment for end stage IPF, but organ supply is extremely 
limited

● AVG-  4’                                                     
inhibiting profibrotic pathways and enhancing antifibrotic targets by 
leveraging the high cloning capacity and long-lasting expression 
properties of InGenuiTy®



AVG-004 - Multiplexing genes for combination therapy in IPF
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Gene-based combination therapy for complex diseases will provide better outcomes with fewer adverse effects

●Combination therapies provide more effective treatment in several complex diseases including respiratory1

●However, combining conventional drugs often causes adverse drug interactions and combined side effects
●Gene-based combination therapies using a single vector can minimize such adverse effects
●AlveoGene is developing InGenuiTy®-enabled own products capable of expressing multiple therapeutic genes and 

RNAs for treating conditions such as IPF directly in the lung
●Additional potential in oncology

Protein BProtein A

2A Gene BGene A

Translation

miR-X

miRNA
processing

miRNA-X

Transcription

1 “Combination drug therapy is widely used across a range of diseases, including cancer, pulmonary hypertension, asthma, and diabetes, to enhance efficacy and improve outcomes.”
   Toby Maher (2018) Am J Respir Crit Care Med, 197, 283-284
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Contact:
david.hipkiss@alveogene.com
www.alveogene.com

These include:

• Surfactant protein deficiencies,
SPB and ABCA3
- $250m+ near term opportunity

• Alpha-1 Antitrypsin Deficiency
Lung Disease
- $2.5B+ mid term opportunity

• Idiopathic Pulmonary Fibrosis
- $10B market in 2033

AlveoGene is developing 
unique inhaled gene therapies 

for rare respiratory disease

Summary

● InGenuiTy® platform combines efficacy, safety and long-term 
durability with the convenience of inhaled delivery

● The only vector platform capable of repeat re-dosing with
no loss of efficacy, if required

● CMC and clinically de-risked, leveraging prior inhaled gene 
therapy deal for Cystic Fibrosis with Boehringer Ingelheim,
now in clinical trials 

● Compelling pre-clinical data supports clinical development
of own product pipeline of first and best in class therapies

● Raising new £20m+ Series A financing to advance 4 programs, 
with $Bn commercial potential
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