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The Stakes are High for Nano-Rare Patients

* No margin for error: Nano-rare patients have
severe, often progressive, and typically advanced
disease

* We move to treatment with less data than typical
— Less animal data
— No normal volunteer data

* Informed decision-making can mean the
difference between therapy, or no therapy,
improvement or decline
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The Stakes are High for Nano-Rare Patients

In the nano-rare ASO space, how decisions are made is as important as the treatment

=

Drug Development
Experience

Py ; ® Clinical
" AN

Decision
Making

Extensive ASO Growing experience

with nano rare

Experience .
P patients

3RD ANNUAL
Nano-rare Patient
Colloquium 2025




Key Drivers in Decision-Making: A Balancing Act

Therapeutic :
Potential Patient Safety

Complexity

I Disease
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Integrated, Industrialized Approach to
Decision Making

Scientific Expertise

@ ASQO Experience

Drug Development Experience

Growing Experience with Nano-rare

Regulatory Landscape
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n-Lorem Discovery Process

Potency &
Selectivity
Assay

ASO
Design

~500 ASOs \ ~70 ASOs
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What is a Toxicology Study?

~

Clinical Observations / General Health
Early indicator of any adverse effects

Toxicology

|dentify potential ‘

side effects and
target organs after Functional Assessments

semi-chronic Detect any acute organ-specific side effects

dosing, and to help
select dose for the .
clinic

Pathology
Identifies target organs (organ-specific toxicities)
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Embedded Quality Control Enhances Potential for Success

GRX Access to Treatment Committee (ATTC)

To advise on whether a patient should be accepted for potential treatment
{r; Research Management Committee (RMC)
/l, To assure the ASO selected to treat a patient meets the highest standards

To assure the treatment plan is optimal

To review each investigational new drug (IND) application and assure the ASO and treatment plan meet standards

Independent review committee of each medical institution to assure ethical treatment of patients

- Data Safety Monitoring Board (DSMB)

> ‘ To review all clinical safety data on a quarterly basis and determine whether safety profiles of the ASOs are adequate.
/ Q -
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Case Study — nL-IKBK-001



Familial Dysautonomia (FD)

Autosomal recessive
hereditary sensory and
autonomic neuropathy

Causes abnormal breathing,
digestion, blood pressure
regulation, altered pain and

temperature sensitivity

Less than 50% of patients
survive to 40 years of age
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Caused by a single
founder point mutation in
the ELP1 gene

Occurs predominantly in
the Ashkenazi Jewish
population

Results in mRNA
degradation and reduced
functional ELP1 protein
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Positive Early Indicators

In vitro BJAB Off target Tolerability
Proof of Concept Analysis Study
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Learnings from Unexpected Events During
Toxicology Study

Dose Unexpected Pathology Program

Administration Observations Review Re-evaluated
(Days 1, 29, 57, 85)

Study conducted as per Animals looked unwell Evaluation revealed Is there a
planned dosing after dosing but findings of concern path forward?
schedule recovered rapidly

Study revealed unexpected findings despite transient clinical recovery,

indicating the need for additional optimization before progressing

3RD ANNUAL
Nano-rare Patient 12
Colloquium 2025




Experience Helps us Move Towards Resolution

Ensure FDA
alignment via
Pre-IND meeting

ASO levels intissues
higher than expected

Additional calculations
confirmed a lower dose
would be efficacious in the
clinic

Conduct an additional study?

Non-GLP
Small cohort
Limited endpoints
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FDA Regulatory Engagement : New Hurdle
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FDA Regulatory Engagement : New Hurdle

~300 patients

This indication is not n=1 fﬁ\@lﬁ\ pes
———) not
The majority of the population is not eligible/amenable for @lﬁ\@lﬁ\@ amenable
|

treatment based on exclusion criteria
— Beyond age of amenability, disease progression, comorbidities
— Genetic prescreening and awareness have greatly reduced new cases

38
— Geographical location @lﬁ\@'ﬁ\@ -==> 35 outside
|

Overall: 1-3 patients in the USA are amenable to treatment JSA

Indication not compatible with full development program 1-3

~3 patients
rﬁ\ -==> gmenable to

treatment
FDA agreed!
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Program now Back on Track

Bridging
Tox

Lo
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From Concept to Clinic

Drs. Horacio Kaufmann and Alejandra Gonzalez-Duarte
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Significantly Improved Clinical Status at 9 Month

* Improvements noted in:

* Gait

 Temperature and vibration perception
* Quality of life

* Nerve fiber density

 ELP1 levels

*  Neurofilament levels
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Expanding our Mission, One Patient ata Time

* IND has been amended to include a
second patient with a similar phenotype

* The first patient has now received 6 doses,
and the second patient has received 3
doses, which have all been well tolerated

* The treating team has identified a few more
patients both in and outside of the USA,
and is working with n-Lorem to navigate the
logistical aspects

3RD ANNUAL
Nano-rare Patient )
Colloquium 2025




3RD ANNUAL
~ Nano-rare Patient

Colloquium 2025

Case Study — nL-TARDB-003



Typically autosomal
dominant, accounting
for 2-5% of familial ALS

Characterized by
progressive motor
neuron disease leading
to weakness, muscle
wasting, spasticity, and
loss of motor function

Survival typically 2-5
years from onset
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TARDBP-Associated ALS

Caused by mutations in
TARDBP gene, encoding
TDP-43

Onsetis usually
around 40-60 years of
age

Accumulation of
cytoplasmic TDP-43
inclusions in motor
neurons and glial cells is
a hallmark of the
pathology
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Positive Early Indicators

In vitro -
Potency BJAB Off ta rget Tolerability
and Selectivity Analysis Study
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Importance of
Repeat Dosing in Toxicology Assesment

Dose Worsening Pathology Program

Administration Observations Review Re-evaluated
(Days 1, 29, 57, 85)

Study conducted as per Clinical condition of the Evaluation revealed Is there a
planned dosing animals worsened after findings of concern path forward?
schedule repeated dosing

Study revealed extensive and concerning toxicities, prompting in-depth

discussions on the program’s path forward
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Expertise Driving Responsible Decisions

Conveyed Comprehensive Confirmed
RMC data review discontinuation

Included additional
tox experts
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Weighed
risks vs benefits

Confirmed
Backup ASO

GLP
Toxicology

€.

GMP

anufacturing

g &3
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Case Study - nL-PACS1-001



PACS1 Syndrome (Schuurs-Hoeijmakers)

Clinical Features

Driven by toxic gain of
function mutation in

Spectrum of the PACS1 gene

neurodevelopmental «------------------oouoom-
delays

Nearly all cases linked to
the recurrent missense
mutation R203W

Structural brain
abnormalities

25% autism spectrum
disorder

n-Lorem accepted

2 patient applications

Additional congenital
in 2020

heart and ocular «---------------n-oouomunons
abnormalities
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Smooth Progression Through the Steps LE\

In vitro
Potency
and Selectivity

BJAB Off target Tolerability Toxicology &
Analysis Study Manufacturing

New application
received
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Defined Regulatory Path in the US

IND Submissions for
Individualized Antisense
Oligonucleotide Drug
Products: Administrative and
Procedural Recommendations

Guidance for Sponsor-Ii

* The FDA has issued specific
guidance documents to
map the development of

individualized ASQOs for
severely debilitating or life

IND Submissions for Individualized
Antisense Oligonucleotide Drug
Products for Severely Debilitating or
Life-Threatening Diseases:
Chemistry, Manufacturing, and

Controls Recomi
Guidance for Sponso

DRAFT GUIDAN(
‘This guidance document is being distributed for cof

Comments and suggestions regarding this draft document shof
publication in the Federal Register of the notice announcing t
guidance. Submit clectronic comments to hitp://www.regulat]
comments to the Dockets Management (HFA-305), Food and
Lane, Rm. 1061, Rockville, MD 20852. All comments shoull
number listed in the notice of availability that publishes in thel

For questions reganding this draft document, contact (CDER)

Nonclinical Testing of
Individualized Antisense
Oligonucleotide Drug Products for

DRAFT GUI

USS. Department of Health and Hum
Food and Drug Administrat
Center for Drug Evaluation and Resed “This guidance document is being distributed

ding this draft &

Severely Debilitating (1
Life-Threatening Disea

id: for Sponsor-Ii

1 DRAFT GUIDANCE IND Submissions for

. N t h t h ‘This guidance document is being distributed for comment purpol Individualized Antisense
O other country nas an

° °
guidance. Submit e s/ ww
‘comments to the Docke gement Staff (HFA-
" Fishers Lane, Rm. 1061, Rockville, MD 2t
B docket number listed in the notice of availability that p|

For questions regarding this draft document, contact Ci G

Oligonucleotide Drug Products
" guidance. Submit electronic comments to hitps://www.regulations. gov. Suf e 5
ey R e S for Severely Debilitating or
Center for Drug Evaluation an{ docket number listed in the notice of availability that publishes in the Federf Life—Threatening Diseases'
Clinical Recommendations

equivalent path

For questions regarding this draft document, contact (CDER) Ronald Wangl

377750864 docx

s Guidance for Sp -Investigators
™
DRAFT GUIDANCE
This a o for comment i

Comments and suggestions regarding this draft document should be submitted within 60 days of
publication in the Federal Register of the notice announcing the availability of the draft
guidance. Submit electronic con 0 hitps://www.regulations gov. Submit written
‘comments to the Dockets Management Staff (HFA-305), Food and Drug Administration, 5630
Fishers Lane, Rm. 1061, Rox MD 20852. All comments should be identified with the

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

docket number listed in the
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April 2021
Pharmacology/Toxicology

3059790 s

|

favailability that publishes in the Federal Register.

For questions regarding this draft document, contact (CDER) Eithu Lwin at 301-796-0728

USS. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

December 2021
Clinical/Medical




Exploring New Ground: From Local to Global

* Began with a US IND submission for the
first 2 patients

* Built on this foundation to prepare a
Canadian CTA, appending the US IND
package

* Positioned the case as a collaborative
opportunity with Health Canada —to help
an individual patient today while opening
the door for future Canadian patients
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A Step Forward Beyond the US

l * I Health  Santé Pharmaceutical Drugs Directorate
Canada Canada 1600 Scott Street

5th Floor, Holland Cross, Tower B

Address Locator # 3105A

OTTAWA, Ontario

K1A 0K9

22 July 2025

Julie Douville Yourfie  Votre référence
HC6-024-¢299707

VP, ASO Discovery and Development
n-Lorem Foundation

2888 Loker Ave East Suite 110
CARLSBAD, Califormia

92010 USA

(760) 531-7773
julie.douville@nlorem.org

No Objection I~
Dear Julie Douville:

I am pleased to *~~
PACS)-»~
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A Milestone, With More Ahead

Ongoing funding is critical to

maintain momentum

Broader engagement needed to
identify additional institutions
and physicians

Health Canada’s stance on a new
ASO program without parallel FDA
approval remains unclear
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Each new country presents
uncharted territory with unique
challenges and unknowns, in
addition to the particularities of
each patient program
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Key Learnings and
Take Home Message



Key Learnings

* Importance of informed decisions in shaping therapy trajectory
* Balancing scientific data with real-world patient context

* Flexibility & adaptation under uncertainty

Experience Matters Because It Informs Judgement
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Conclusions

* Every decision is patient-specific and context-dependent

* Expertise is the safety net — scientific, ASO, drug development,
clinical and regulatory

* One-size-fits-all does not work when addressing nano-rare
conditions, requiring innovative thinking and flexibility

* Impactis measured in lives of patients and their families
changed, and not just in molecules made
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