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First-in-class bispecific ADC BL-BO1D1 shows
antitumor activity in Phase Ib trial for relapsed
SCLC.

ADCs prepared with Peptide Asparaginyl Ligase
enhance uniformity and antitumor activity,
promising pharmaceutical applications.

FDA grants Breakthrough Therapy Designation to
JBS-003, first PET tracer to guide radiation
de-escalation in HPV+ oropharyngeal cancer.

First PROTAC therapy for breast cancer approved,
opening new avenues for precision medicine in
advanced metastatic disease.

Gan & Lee's first-in-class AR PROTAC GLR2037
receives NMPA approval to initiate clinical trials for
advanced prostate cancer.

Silence Therapeutics' PV drug Divesiran achieves
88% response rate in Phase 2, advances to Phase
3.

Tangram Therapeutics advances TGM-312, a
GalNAc-siRNA for MASH, to patient cohorts in
Phase 1/2 RESTORE-MASH trial.

Daiichi Sankyo/AstraZeneca's Datroway receives
US FDA approval for first-line metastatic TNBC,
EMA CHMP positive opinion.

Ribo Life Science's siRNA Vortosiran receives EMA
approval for stroke prevention trial in atrial
fibrillation patients.

Novartis' DM1 therapeutic Delpacibart Etedesiran
fails to meet primary endpoint in Phase Ill HARBOR
study.

Insitro appoints Hideo Makimura as CMO to
accelerate transition from Al drug discovery to
clinical-stage company.

Recorna & Starna Therapeutics partner to advance
RNA gene editing for lung diseases leveraging
STAR LNP technology.

Complex clinical trial data impedes Al model
development and deployment in pharma,
highlighting a critical *data problem®.

Moderna's RSV vaccine mRESVIA® receives FDA
approval, as mRNA therapeutics advance in
non-vaccine applications.

Catalent secures $4.1B refinancing, fuels major
expansion in biologics and oral drug manufacturing
to meet GLP-1 demand.

lonis' Zanvastro (Zilganersen) gains FDA approval
as first disease-modifying ASO therapy for
Alexander Disease.

Waterfall Scientific wins $54.5M from ARPA-H to
pioneer continuous-flow mRNA manufacturing
platform.

US Trade Policy and BIOSECURE Act drive major
reshaping and investment in global ADC
manufacturing landscape.

Eli Lilly's oral GLP-1 agonist Orforglipron shows
promising weight loss and safety in Phase 2,
rivaling injectables.
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I Three Questions That Demand Your Decision This Week

O Is your Al drug discovery pipeline truly competitive?

Al-designed drugs are entering Phase Il (#01) and major pharma alliances are forming (#02). Does your R&D; have
the Al capabilities and partnerships to keep pace, or risk being outmaneuvered by faster, more efficient discovery

platforms?

0 How exposed is your supply chain to geopolitical shifts?

The BIOSECURE Act is reshaping ADC manufacturing globally (#30), and continuous-flow mRNA production is
gaining traction (#29). Are your critical drug substance and product supply chains diversified and resilient against

policy changes and manufacturing bottlenecks?

O Are you prepared for the paradigm shift in oncology?

The first PROTAC therapy is approved for breast cancer (#16), and novel ADCs are gaining first-line approvals
(#20). Does your oncology portfolio include these next-generation modalities, or are your existing therapies at risk

of obsolescence?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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e AlData Threat Data solutions Al investment ROI
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I Deep Dive O — Al Drug Rentosertib: Age Reversal Potential

#01|2026/09/08 | Inc.com | Tech Noveltye e e e ¢ Proximitye e ¢ o o Market Impacte e e e e Data Reliabilitye e o o o
US/EU Relevancee o o o o

Insilico Medicine's Al-generated small molecule, rentosertib, shows early signs of reducing six protein-based
biological age markers by 10.3% in a 12-week trial. Concurrently, it enters Phase lll for Idiopathic Pulmonary

Fibrosis (IPF), validating Al's role from target ID to clinical outcomes.

Rentosertib, a novel kinase inhibitor designed by Insilico's 'Chemistry42* Al platform, is hypothesized to
modulate fibrotic pathways and cellular senescence. Its dual potential for IPF and broader aging markers

highlights Al's deep biological insights.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU pharma can leverage Al platforms for
accelerated drug discovery, especially for complex targets and aging-related diseases, reducing
R&D; costs and timelines. [Threat] Companies relying solely on traditional methods risk being
outpaced by Al-driven competitors. Published age reversal data is early and needs rigorous
validation in larger, dedicated studies; the Inc.com source is not a peer-reviewed journal.
Technical barriers include ensuring Al-designed drugs maintain safety and efficacy across diverse
patient populations. Next actions: [R&D;] Evaluate Al platforms for target ID and molecule
generation (by Q4 2026). [Strategy] Assess competitive landscape for Al drug discovery
partnerships (by Q1 2027).

I Deep Dive 0 — Hepatitis B: ASO Achieves 20% Cure Rate

#07 | 2026/09/07 | OligoTherapeutics.org | Tech Noveltye e e e o Proximitye e e ¢ o Market Impacte e ¢ e ¢ Data
Reliabilitye e @ o o US/EU Relevancee o o o o

The antisense oligonucleotide (ASO) bepirovirsen achieved a 20% functional cure rate in Phase lll trials for
chronic hepatitis B (CHB), significantly surpassing the 1-3% rate of standard therapies. It's approved in Japan,
filed in China, with FDA PDUFA by October 2026.

Bepirovirsen targets all HBV transcripts, inhibiting viral protein translation (HBsAg, HBeAg, HBCAQ) to restore
immune response and achieve functional cure. This represents a major leap towards curative treatment for

millions globally.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU companies with ASO platforms can expand
into infectious diseases with high unmet needs, leveraging established regulatory pathways.
[Threat] Existing CHB treatment providers face significant market disruption from a curative
therapy. The 20% functional cure rate is impressive, but long-term durability and safety data will
be crucial for widespread adoption. Technical barriers include ensuring broad applicability across
HBV genotypes and managing potential immune-mediated side effects. Next actions: [Business
Dev] Explore licensing or acquisition of ASO assets for infectious diseases (by Q4 2026).
[Strategy] Re-evaluate market forecasts for chronic infectious disease treatments (by Q1 2027).
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I Deep Dive O — First PROTAC Therapy Approved for Breast Cancer

#16 | 2026/09/07 | Nature Medicine Journal (Facebook) | Tech Noveltye e e e o Proximitye e e ¢ e Market
Impacte e e e e Data Reliabilitye e o o o US/EU Relevancee o o o o

The first PROTAC (Proteolysis-Targeting Chimera) therapy for breast cancer has received medical approval,
pioneering a new era of precision medicine for advanced/metastatic breast cancer with specific mutations. This

validates PROTAC's unique mechanism of targeted protein degradation.

PROTACSs induce degradation of disease-causing proteins, offering a more potent and durable effect than
traditional inhibitors. This approval provides new hope for patients resistant to existing treatments, establishing

PROTACSs as a third major modality in oncology.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU pharma and biotech should aggressively
invest in PROTAC R&D;, targeting ‘undruggable’ proteins and resistance mechanisms across
various cancers. [Threat] Companies with existing oncology portfolios, especially those with small
molecule inhibitors, face obsolescence if PROTACs prove superior. While the approval is a
landmark, the source is a Facebook post, suggesting a need for more detailed, peer-reviewed
clinical data to fully assess the drug's profile. Technical barriers include optimizing oral
bioavailability, managing off-target degradation, and scaling manufacturing. Next actions: [R&D;]
Initiate internal PROTAC discovery programs or seek strategic partnerships (by Q4 2026).
[Strategy] Conduct competitive intelligence on PROTAC pipelines and market entry strategies (by
Q1 2027).

I Other Notable Articles

Isomorphic Labs and Recursion Pharmaceuticals Forge Major Al Drug Discovery Alliances with Pharma Giants (flcube.com)

TNe e e @0 Pe @@ 00 Mleeoeeo DRe e 000 US/EUe @ @ e @
Al drug discovery firms secure major partnerships with Eli Lilly, Novartis, Roche, Genentech, accelerating
pipelines.

Arrowhead's siRNA Therapeutic Plozasiran Achieves Approximately 80% Triglyceride Reduction in Severe Hypertriglyceridemia Patients (TCTMD)

TNe e @ 00 Pe@e @00 Mleeeeo DRe e e oo US/EUe e @ @ @

siRNA therapeutic shows potent efficacy in reducing triglycerides, promising new option for cardiometabolic

disease.

Antibody-Drug Conjugates Prepared with Peptide Asparaginyl Ligase Enhance Uniformity and Antitumor Activity, Promising Pharmaceutical Applications
(Molecular Cancer Therapeutics (AACR Journals))

TNe e e @0 Pe oo o0 Meeeeo DRe e e e e US/EUe ¢ @ ¢ @

Novel enzymatic conjugation method improves ADC homogeneity, stability, and efficacy, setting a new

standard for next-gen ADCs.

Catalent Secures $4.1B Refinancing, Fuels Major Expansion in Biologics and Oral Drug Manufacturing to Meet GLP-1 Demand (Pharmaceutical Technology)

TNe e 0 00 Pe e o e e Mleeoeeeo DRe e e 00 US/EUe @ @ @ @
CDMO expands biologics and oral drug manufacturing, including GLP-1s, addressing critical supply chain

demands.

Eli Lilly's Oral GLP-1 Agonist Orforglipron Shows Promising Weight Loss and Safety in Phase 2 Trials, Rivaling Injectables (Endocrinology Today)

TNe e e @0 Pe@e @00 Meeeeo DRe e e 00 US/EUe @ @ @ @

Oral non-peptide GLP-1 agonist shows weight loss comparable to injectables, promising enhanced patient

convenience.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

O Immediate (this week)

» [Executive] Review Al drug discovery strategy and current R&D; pipeline against new Al-driven
breakthroughs (#01, #02, #03).

* [Procurement] Identify potential supply chain vulnerabilities for ADC manufacturing due to BIOSECURE
Act and global shifts (#30).

O Short-term (1 month)

» [R&D;] Initiate a deep dive into PROTAC technology and its applicability to existing oncology targets and
‘undruggable’ proteins (#16, #17).

» [Business Dev] Assess partnership opportunities with Al drug discovery startups or CDMOs specializing
in novel modalities (e.g., mMRNA, ASO, PROTAC) (#02, #29).

» [Strategy] Analyze the competitive threat of oral GLP-1 agonists to existing injectable metabolic
disease portfolios (#31).

0 Medium-long term (quarter+)

* [R&D;] Invest in continuous-flow mRNA manufacturing capabilities or partner with specialists to secure
future supply chain resilience and speed (#29, #26).

» [IT/R&D;] Develop a comprehensive strategy to standardize and integrate clinical trial data to enhance
Al model development and deployment (#25).

* [Legal/IP] Monitor evolving IP landscape for PROTACs and advanced RNA therapeutics to protect or
license key technologies (#16, #07).

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-13
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#01 Insilico Medicine's Al-Designed Drug Rentosertib
Shows Early Signs of Biological Age Reversal, Enters
Phase lll for Idiopathic Pulmonary Fibrosis

Published September 08, 2026 Inc.com USA

| OVERVIEW

Insilico Medicine's Al-generated small molecule, rentosertib, has demonstrated early
signs of reducing six protein-based biological age markers by an average of 10.3% in
a 12-week clinical trial. This breakthrough marks the first instance of an Al-designed
drug showing potential to influence human aging, alongside its progression into
Phase Il clinical trials for Idiopathic Pulmonary Fibrosis (IPF). The dual
advancements underscore the profound impact of Al in accelerating drug discovery
from target identification to clinical validation, promising new avenues for treating

aging-related and chronic diseases.



| IN DEPTH

Key Findings

Rentosertib, a novel small molecule drug designed entirely by Insilico Medicine's Al
platform 'Chemistry42', has shown promising early data indicating a reduction in six
protein-based biomarkers of biological age by an average of 10.3% over a 12-week
clinical study. This represents a significant step forward, being the first Al-designed
compound to suggest an impact on human aging processes. Concurrently, rentosertib
has also initiated a Phase lll clinical trial, 'GENESIS-IPF-3', for Idiopathic Pulmonary
Fibrosis (IPF). These milestones collectively validate the capability of Al to not only
identify biological targets and generate novel molecular structures but also to deliver
clinically meaningful outcomes, moving Al drug discovery from theoretical promise to

tangible patient benefit.

Technical / Clinical Details

Rentosertib functions as a novel kinase inhibitor, hypothesized to modulate multiple
targets involved in fibrotic pathways and cellular senescence. The observed
improvements in biological age markers were quantified through the analysis of various
plasma protein levels, including GDF15 and IL-6, which are widely recognized indicators
of aging. For IPF, rentosertib's mechanism of action is believed to involve the inhibition
of specific pathways critical to the progression of fibrosis. The GENESIS-IPF-3 trial is a
multi-center, randomized, double-blind, placebo-controlled study designed to rigorously
assess the efficacy and safety of rentosertib in patients with IPF. Insilico Medicine's
proprietary Al platform streamlines the entire drug discovery pipeline, from novel target
identification and de novo molecule generation to intelligent biomarker selection, aiming

to dramatically reduce the time and costs typically associated with drug development.



Background & Context

Aging is a pervasive risk factor underlying numerous chronic conditions, including
cancer, cardiovascular diseases, and neurodegenerative disorders. Interventions that
can decelerate or even reverse aspects of the aging process represent one of the most
significant untapped frontiers in modern medicine. Al-driven drug discovery holds the
potential to revolutionize the traditional drug development paradigm, which is notoriously
time-consuming and expensive. Insilico Medicine stands at the forefront of this
revolution, being one of the few companies globally to advance an entirely Al-designed
drug into late-stage clinical trials. The dual potential of rentosertib to address both a
specific disease like IPF and broader aging markers underscores the versatility and

deep biological insights that Al can provide.

Strategic Significance & Outlook

The successful outcome of the IPF Phase Il trial for rentosertib would not only
significantly enhance Insilico Medicine's valuation but also solidify the credibility of the
entire Al drug discovery model. If the improvements in biological aging markers are
further validated in larger, dedicated studies, it could herald a paradigm shift in
geroscience, transforming how we approach age-related diseases. Looking ahead, Al is
expected to identify even more 'undruggable' targets and accelerate the development of
more efficient and personalized therapies. For researchers, engineers, and investors,
Insilico Medicine’s progress serves as a critical indicator for the future trajectory of

pharmaceutical innovation.

Source: https://www.inc.com/lucia-auerbach/can-drug-treat-lung-disease-slow-biological-aging-12-week-
trial-found-early-signs/91402885
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#02 Isomorphic Labs and Recursion Pharmaceuticals
Forge Major Al Drug Discovery Alliances with Pharma
Giants

Published September 09, 2026 flcube.com International

| OVERVIEW

Isomorphic Labs, an Alphabet subsidiary, has secured significant Al-driven drug
discovery partnerships with Eli Lilly and Novartis to identify novel small molecule
therapeutics for undisclosed targets. Concurrently, Recursion Pharmaceuticals is
leveraging Al, automation, and vast biological/chemical datasets, collaborating with
Roche and Genentech to build neural and brain immune cell data for
neurodegenerative disease target identification. These alliances underscore Al's
pivotal role in overcoming traditional drug discovery bottlenecks and accelerating the

development of groundbreaking therapies for complex diseases.



| IN DEPTH

Key Findings

Two leading players in Al-driven drug discovery, Isomorphic Labs (an Alphabet
company) and Recursion Pharmaceuticals, have solidified strategic partnerships with
major pharmaceutical corporations. Isomorphic Labs has entered into multi-year
agreements with Eli Lilly and Novartis, aiming to discover innovative small molecule
therapeutics for several undisclosed drug targets. Simultaneously, Recursion
Pharmaceuticals is accelerating drug discovery by integrating Al, automation, and
extensive biological and chemical datasets. They are collaborating with Roche and
Genentech to construct comprehensive datasets of neurons and brain immune cells for
identifying therapeutic targets in neurodegenerative diseases. These collaborations
highlight Al's crucial role in dramatically accelerating the drug discovery process and

delivering new therapeutic options, particularly in challenging disease areas.

Technical / Clinical Details

Isomorphic Labs leverages foundational technologies from Google DeepMind,
specializing in Al models for protein structure prediction and molecular design. In its
partnerships with Eli Lilly and Novartis, these Al models will be deployed for the high-
throughput exploration of small molecules against novel targets, including those with
previously unknown structural information. The upfront payments for these deals are
reportedly in the tens of millions of dollars, with potential milestone payments reaching
billions. Recursion Pharmaceuticals integrates its proprietary robotics-driven wet labs
and extensive biological and chemical data libraries with advanced Al algorithms. In its
collaboration with Roche/Genentech, the objective is to analyze millions of compounds
and trillions of biological data points to decipher complex disease mechanisms in
neurodegenerative disorders and pinpoint novel therapeutic targets. Al efficiently
identifies potential drug candidates and mechanisms of action that are difficult to
uncover through traditional methods, accelerating processes from hit identification to

lead optimization and preclinical candidate generation.



Background & Context

Drug discovery has long been challenged by low success rates, immense time
commitments, and prohibitive costs. Al is emerging as a powerful tool to overcome these
challenges, particularly in shortening the duration from initial target identification to lead
optimization and preclinical development. Major pharmaceutical companies are actively
seeking partnerships with Al-specialized firms to augment their in-house drug discovery
capabilities. Both Isomorphic Labs and Recursion Pharmaceuticals have attracted
significant industry attention due due to their sophisticated Al technologies and unique
datasets. These latest alliances indicate a shift in Al drug discovery from an initial
'‘buzzword' phase to a 'practicalization' phase, where tangible pipelines are built and

clinical value is generated.

Strategic Significance & Outlook

The success of these Al drug discovery partnerships is expected to further catalyze the
digital transformation across the pharmaceutical industry. As Al-discovered drugs
demonstrate efficacy in clinical trials, more pharmaceutical companies will likely intensify
their investments in Al technologies, transforming the entire drug discovery ecosystem.
Al is particularly anticipated to open new breakthroughs in areas like neurodegenerative
diseases, where traditional drug discovery approaches have yielded limited progress.
Investors will closely monitor the advancements of pipelines stemming from these

collaborations, focusing on the long-term value creation driven by Al.

Source: https://flcube.com/alphabets-isomorphic-labs-inks-pharma-partnerships-with-eli-lilly-and-novartis/

Collected: September 11, 2026 | Automated Research System (Gemini API)
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#03 Superluminal Medicines Secures $60M for Al-

Driven Rare Obesity Drug, Clinical Trials Expected
This Year

Published September 06, 2026 BioPharma Dive USA
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| OVERVIEW

Al drug discovery startup Superluminal Medicines has raised $60 million to advance
its rare obesity therapeutic towards clinical trials. The company's lead candidate
targets the G protein-coupled receptor (GPCR) MC4R, with human trials anticipated
to commence by the end of the year. This funding infusion will accelerate the Al-
driven pipeline, offering a breakthrough approach for rare diseases with high unmet

medical needs and demonstrating Al's capability to tackle challenging GPCR targets.



| IN DEPTH

Key Findings

Superluminal Medicines, an Al drug discovery startup, has successfully closed a $60
million funding round to accelerate the clinical development of its therapeutic for rare
obesity. This new capital will primarily support the initiation of human clinical trials for its
lead candidate, a compound targeting the G-protein coupled receptor (GPCR) MC4R,
and further expansion of its Al-driven discovery platform. The company plans to begin its
first-in-human (Phase |) clinical trial within the current year, underscoring the potential of

Al drug discovery to deliver tangible results in the rare disease space.

Technical / Clinical Details

Superluminal Medicines' Al platform specifically targets 'undruggable' receptors like
GPCRs, which have historically posed significant challenges for traditional drug
discovery methods due to their complex structures and diverse functionalities. The
company's technology utilizes Al to design novel molecules that specifically and
effectively modulate MC4R, a critical GPCR involved in appetite, energy metabolism,
and weight regulation. Dysfunctions in MC4R are known to cause certain forms of rare
obesity. The drug aims to offer a new therapeutic option for patients with rare obesity,
who often have limited or no effective treatments available, by precisely modulating
MCA4R activity. The progression into clinical trials serves as a crucial test for Al's ability to

accelerate drug discovery against high-difficulty targets like GPCRs.

Background & Context

Rare obesity, often caused by specific genetic mutations, represents a severe form of
obesity for which existing treatments are either marginally effective or unavailable for
many patients. This area has traditionally seen delayed research and development
investment from pharmaceutical companies due to smaller patient populations. However,
the advent of advanced Al technologies is opening new possibilities for drug discovery in
such high-unmet-need conditions. Superluminal Medicines' funding round indicates
sustained investor confidence in Al drug discovery, particularly in the convergence of life
sciences and technology. The success of Al in targeting GPCRs, which are implicated in
a wide array of physiological functions, could also pave the way for applications in

broader disease areas beyond obesity.



Strategic Significance & Outlook

This funding round and the planned clinical trial initiation represent a pivotal milestone
for Superluminal Medicines. If the MC4R-targeted drug demonstrates safety and initial
efficacy in humans, it could significantly alter the treatment landscape for rare obesity.
Furthermore, it would provide further validation that Al drug discovery can decode
complex biological pathways and efficiently design tailored therapeutics for specific
diseases. Investors and researchers alike are keenly observing the company's clinical
trial results and how its Al platform will generate future pipeline candidates. Successful
case studies of Al drug discovery in rare diseases could serve as a role model for

developing treatments for other challenging conditions.

Source: https://www.biopharmadive.com/news/superluminal-medicines-obesity-ai-drug-discovery-series-
b/829552/
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#04 Gamgee Leverages ChatGPT and AlphaFold to

Design Personalized mRNA Cancer Vaccine for Dogs,
Accelerating Clinical Trials with Al

Published September 07, 2026  Gies Business (Facebook) USA

| OVERVIEW

Al is proving to be a catalyst for accelerating all facets of clinical trials, exemplified by
Gamgee's use of ChatGPT and AlphaFold to design a personalized mRNA cancer
vaccine for dogs, now in clinical trials. This integration streamlines patient
recruitment, enhances data-driven decision-making, and improves trial success rates
through predictive modeling. The synergistic application of ChatGPT for document
analysis and AlphaFold for protein structure prediction dramatically speeds up

biotechnological design processes, paving the way for highly individualized therapies

at unprecedented efficiency.



| IN DEPTH

Key Findings

Artificial Intelligence (Al) is demonstrating its potential to dramatically accelerate every
stage of pharmaceutical development, particularly in clinical trials. A notable
advancement comes from Gamgee, which has leveraged advanced Al models,
specifically ChatGPT and AlphaFold, to design a personalized mRNA cancer vaccine for
dogs, with its clinical trials now underway. This case illustrates how Al can optimize the
entire drug development pipeline, from drug discovery to trial design, patient selection,
and outcome prediction, thereby enabling faster and more efficient market entry for

novel therapeutics.

Technical / Clinical Details

In Gamgee's development of the canine mRNA cancer vaccine, ChatGPT facilitated the
analysis of vast scientific literature and clinical data, aiding in information extraction and
hypothesis generation crucial for personalized oncology. Concurrently, AlphaFold
accurately predicted the structures of specific proteins found in canine cancer cells,
which then informed the optimal mMRNA sequence design. This personalized vaccine
aims to induce a potent immune response by targeting antigens unique to the individual
dog's cancer, thereby inhibiting tumor growth. Clinical trials are evaluating the vaccine's
safety, immunogenicity, and anti-tumor efficacy. The integration of Al significantly
shortened the time from vaccine candidate design to clinical trial readiness compared to

traditional veterinary drug development timelines.

Background & Context

The application of Al in clinical trials spans multiple areas, including optimizing patient
recruitment, enabling real-time data monitoring, and providing more accurate predictions
of trial success. Historically, clinical trials have been characterized by substantial time
and cost investments, coupled with high failure rates. Al offers a potential solution to
these challenges by analyzing complex datasets to identify hidden patterns and
correlations. Large Language Models (LLMs) like ChatGPT augment human capabilities
in information retrieval and report generation, while structural prediction Al like AlphaFold
deepen the understanding of target proteins, leading to more effective drug design.
Gamgee's endeavor serves as an important proof-of-concept for accelerating Al

applications in human medicine, opening new horizons for personalized healthcare.



Strategic Significance & Outlook

The success of Al in developing a canine cancer vaccine has broad implications for the
development of personalized mRNA vaccines for human cancer and other diseases. By
addressing bottlenecks in the clinical trial process, Al can expedite the delivery of
promising new therapies to patients. In the future, Al is expected to enable more
sophisticated predictive modeling and virtual clinical trials, further enhancing the
efficiency and success rates of new drug development. For investors and researchers,
the synergy of Al and biotechnology represents the vanguard of disruptive innovation in

healthcare, with future developments keenly watched.

Source: https://www.facebook.com/giesbusiness/posts/new-research-from-gies-business-suggests-ai-
could-help-make-clinical-drug-trials/15916807 19421345/
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#05 lonis ASO Therapy Zanvastro Receives First-Ever
FDA Approval for Alexander Disease, Demonstrates
Significant Stabilization of Walking Speed

Published September 04, 2026 lonis Pharmaceuticals USA

| OVERVIEW

lonis Pharmaceuticals' antisense oligonucleotide (ASO) therapeutic, Zanvastro
(zilganersen), has secured FDA approval as the first treatment for Alexander disease
(AxD), a rare and progressive neurodegenerative disorder. Zanvastro is the sole
disease-modifying therapy directly addressing the root cause, GFAP gene mutations,
in AxD. Clinical trials (Phase I-1ll) showed significant stabilization of walking speed,
offering new hope for this devastating progressive disease. This approval marks a
pivotal milestone for lonis, validating its ASO technology in high-unmet-need rare

neurological conditions.



| IN DEPTH

Key Findings

Zanvastro (zilganersen), an antisense oligonucleotide (ASO) therapeutic developed by
lonis Pharmaceuticals, has been approved by the U.S. Food and Drug Administration
(FDA) as the first disease-modifying therapy for Alexander disease (AxD). This approval
is @ monumental breakthrough for patients suffering from AxD, a rare and devastating
neurodegenerative disorder. Zanvastro is the pioneering treatment that directly targets
the mutated Glial Fibrillary Acidic Protein (GFAP) gene, which is the underlying cause of
AxD. Clinical trials across Phase I-1ll demonstrated a significant stabilization of walking
speed in treated patients, offering a new beacon of hope where previously only

symptomatic care was available.

Technical / Clinical Details

Alexander disease is a progressive neurodegenerative condition characterized by the
accumulation of abnormal GFAP protein due to mutations in the GFAP gene, leading to
severe central nervous system damage. Zanvastro functions by specifically binding to
the mutated GFAP mRNA, thereby inhibiting its translation and reducing the production
of the toxic abnormal protein. In clinical trials, significant improvements or stabilization in
primary endpoints such as motor function and disease progression were observed in the
Zanvastro group compared to the placebo group. The stabilization of walking speed, in
particular, is a critically important outcome for maintaining the quality of daily life for AxD
patients. The drug has also exhibited a favorable safety profile, confirming its good
tolerability. Zanvastro exemplifies an antisense technology approach to address the root

genetic cause of a disease at the molecular level.



Background & Context

Alexander disease is an ultrarare condition that, particularly in infantile onset, is rapidly
progressive and often fatal. Prior to this approval, treatment options were limited to
supportive care, with no therapies capable of slowing or halting disease progression.
The FDA approval of Zanvastro addresses this severe unmet medical need and
underscores the vital importance of ASO technology in rare diseases, especially
neurodegenerative disorders. lonis Pharmaceuticals, a pioneer in ASO technology, has a
strong track record of successful ASO drugs, including Nusinersen (Spinraza) for spinal
muscular atrophy (SMA). The approval of Zanvastro further bolsters lonis's rare disease

pipeline and showcases the broad applicability of its ASO platform.

Strategic Significance & Outlook

The market introduction of Zanvastro offers new hope to Alexander disease patients and
their families, with the potential to alter the natural course of the disease. This success is
also expected to provide a strong incentive for further exploration of ASO approaches for
other rare genetic neurological disorders. lonis is anticipated to continue leveraging its
ASO technology to expand its pipeline across various therapeutic areas, including
neurological, cardiovascular-metabolic, and rare diseases. For investors and
researchers, Zanvastro's approval reconfirms the commercial and clinical value of ASO

technology, further elevating expectations for the future of this modality.

Source: https://ir.ionis.com/news-releases/news-release-details/zanvastrotm-zilganersen-approved-fda-
first-and-only-disease

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://ir.ionis.com/news-releases/news-release-details/zanvastrotm-zilganersen-approved-fda-first-and-only-disease
https://ir.ionis.com/news-releases/news-release-details/zanvastrotm-zilganersen-approved-fda-first-and-only-disease

#06 Arrowhead's siRNA Therapeutic Plozasiran

Achieves Approximately 80% Triglyceride Reduction in
Severe Hypertriglyceridemia Patients

Published September 07,2026 TCTMD USA

| OVERVIEW

Arrowhead Pharmaceuticals' siRNA therapeutic, plozasiran (Redemplo),
demonstrated potent efficacy in SHASTA-3 and SHASTA-4 trials, reducing
triglyceride levels by approximately 80% in patients with severe hypertriglyceridemia.
Targeting apolipoprotein C-llIl (APOC3), plozasiran offers a potentially transformative
treatment option for patients with insufficient response to existing therapies. This data
underscores siRNA technology's capability to deliver dramatic clinical benefits
through gene-level intervention in cardiometabolic diseases, with a favorable safety

profile suggesting a new standard of care.



| IN DEPTH

Key Findings

Plozasiran (trade name Redemplo), an siRNA therapeutic developed by Arrowhead
Pharmaceuticals, has demonstrated remarkable efficacy in the SHASTA-3 and SHASTA-
4 clinical trials targeting patients with severe hypertriglyceridemia. This investigational
drug successfully reduced plasma triglyceride levels by approximately 80%, positioning it
as a potentially groundbreaking treatment option for patients whose conditions are
challenging to manage with current therapies. This achievement distinctly highlights the
capability of siRNA technology to deliver profound clinical benefits in metabolic disorders

through gene silencing.

Technical / Clinical Details

Plozasiran is a small interfering RNA (siRNA) designed to specifically target the
production of apolipoprotein C-1lIl (APOC3). APOCS3 is a protein known to inhibit the
metabolism of triglyceride-rich lipoproteins, and elevated levels of APOC3 are directly
linked to severe hypertriglyceridemia. By mediating the degradation of APOC3 mRNA in
the liver, plozasiran effectively lowers APOC3 production, thereby promoting triglyceride
clearance. In both the SHASTA-3 (patients with severe hypertriglyceridemia) and
SHASTA-4 (patients with familial chylomicronemia syndrome) trials, a significant, dose-
dependent reduction in triglycerides was observed in the plozasiran treatment arms
compared to placebo. The safety profile was favorable, with no serious adverse events
beyond injection site reactions reported. This combination of high efficacy and good

tolerability holds significant implications for long-term disease management.



Background & Context

Severe hypertriglyceridemia increases the risk of pancreatitis and is an independent risk
factor for cardiovascular disease. Current therapeutic strategies include dietary
modifications, fibrates, and omega-3 fatty acids, but many patients do not achieve
adequate control or cannot sustain treatment due to side effects. Particularly for severe
inherited forms, treatment options have been limited. siRNA-based therapeutics like
plozasiran intervene at the genetic root of the disease, enabling sustained and potent
triglyceride reduction that is difficult to achieve with conventional treatments. This
success indicates that RNA interference (RNAi) medicines are establishing themselves
as a next-generation modality capable of addressing unmet medical needs in both

inherited and acquired diseases.

Strategic Significance & Outlook

The robust Phase |l data for plozasiran strongly supports its progression into Phase Il
clinical trials, raising expectations for its eventual market approval. If approved, this drug
could bring about a significant transformation in the treatment algorithm for severe
hypertriglyceridemia, drastically reducing the risk of pancreatitis episodes and potentially
contributing to the prevention of cardiovascular events. For Arrowhead Pharmaceuticals,
this represents a crucial success story within its siRNA pipeline, likely invigorating the
development of other RNAI therapeutics for various metabolic and liver diseases.
Investors and clinicians are closely watching the potential impact of this drug on future

lipid management guidelines.

Source: https://www.tctmd.com/news/apoc3-targeting-drug-has-benefits-severe-hypertriglyceridemia
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#07 Bepirovirsen Achieves 20% Functional Cure Rate

in Chronic Hepatitis B, Approved in Japan, Filed in
China, FDA PDUFA October 2026

Published September 07, 2026  OligoTherapeutics.org Japan

| OVERVIEW

The antisense oligonucleotide (ASO) bepirovirsen has achieved a 20% functional
cure rate in Phase Il trials for chronic hepatitis B (CHB) patients, significantly
surpassing the 1-3% rate seen with standard therapies. This drug targets all HBV
transcripts, aiming to reduce viral proteins and achieve a functional cure.
Bepirovirsen is already approved in Japan, undergoing approval review in China, and
has an FDA PDUFA target date of October 26, 2026. This high functional cure rate
represents a groundbreaking advance in CHB treatment, potentially offering new

hope to millions of patients worldwide.



| IN DEPTH

Key Findings

In a significant breakthrough for chronic hepatitis B (CHB) treatment, the antisense
oligonucleotide (ASO) bepirovirsen has achieved remarkable results in Phase Il clinical
trials. The drug demonstrated a 20% functional cure rate in treated patients, a
substantial improvement compared to the mere 1-3% functional cure rate observed with
standard-of-care therapies. Bepirovirsen has already received approval in Japan, and its
marketing application is currently under review in China. Furthermore, the U.S. Food and
Drug Administration (FDA) has set a Prescription Drug User Fee Act (PDUFA) target
date of October 26, 2026, signaling imminent global regulatory decisions. This
development represents a major leap towards curative treatment for CHB, with the

potential to dramatically improve patients' quality of life.

Technical / Clinical Details

Bepirovirsen is designed as an ASO to target all hepatitis B virus (HBV) transcripts.
Specifically, it binds to both pregenomic RNA and subgenomic RNAs of HBV, thereby
inhibiting the translation of viral proteins such as HBsAg, HBeAg, and HBcAg. This
action leads to a reduction in viral protein production, facilitates the restoration of host
immune response, and ultimately aims for a functional cure characterized by HBsAg
seroclearance and HBs antibody seroconversion. The Phase lll trials evaluated efficacy
and safety in CHB patients with various genotypes and treatment histories. The 20%
functional cure rate is a level previously unachievable with conventional nucleos(t)ide
analogs or interferon therapies, indicating its powerful antiviral effect. The drug
demonstrated a favorable tolerability profile, with mostly mild injection site reactions and

transient liver enzyme elevations reported.



Background & Context

Chronic hepatitis B affects approximately 290 million people worldwide and is a leading
cause of liver cirrhosis, liver failure, and hepatocellular carcinoma. Existing treatments
can suppress viral replication and delay disease progression, but achieving a complete
viral eradication and functional cure has been rare. The emergence of bepirovirsen
directly addresses this significant unmet medical need, heralding a potential paradigm
shift in CHB treatment. ASO technology has gained considerable attention in recent
years as a prominent modality in precision medicine, leveraging gene silencing to inhibit
the production of disease-causing proteins. The accelerated approval in Japan and rapid
regulatory reviews in China and the U.S. underscore the innovative nature and high

expectations placed on this drug.

Strategic Significance & Outlook

Should regulatory approvals from the FDA and China materialize, bepirovirsen is highly
likely to be widely adopted in the global market and integrated into standard treatment
regimens for chronic hepatitis B. Given the high prevalence of HBV infection in the Asia-
Pacific region, success in Japan and China would have a substantial global impact. The
availability of a drug capable of achieving functional cure is expected to significantly
improve patients' long-term prognosis and substantially reduce the risk of progression to
cirrhosis and liver cancer, offering substantial public health benefits. Investors and
healthcare professionals are keenly interested in the market value generated by this

drug and the future trajectory of ASO technology in infectious disease treatment.

Source: https://oligotherapeutics.org/antisense-oligonucleotide-therapy-in-chronic-hepatitis-b-clinical-
progress-and-phase-3-outcomes/
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#08 Inhaled siRNA Therapy ARO-RAGE Confirms
Safety, Tolerability, and Lung Target Engagement in
Pulmonary Inflammation Trial

Published September 07, 2026  Springer Nature Communities  International

| OVERVIEW

In a Phase 1/2a clinical trial, the inhaled siRNA therapeutic ARO-RAGE, targeting the
Receptor for Advanced Glycation End Products (RAGE), demonstrated a favorable
safety profile, good tolerability, and confirmed target engagement in lung tissue.
These results suggest the potential for siRNA technology to effectively treat
inflammatory lung diseases via the inhaled route, opening new therapeutic modalities
for chronic pulmonary conditions. ARO-RAGE offers a groundbreaking approach to
addressing the root causes of lung disease by locally suppressing specific gene

expression while minimizing systemic side effects.



| IN DEPTH

Key Findings

In a significant development for pulmonary therapeutics, the inhaled siRNA therapeutic
ARO-RAGE, designed to target the Receptor for Advanced Glycation End Products
(RAGE), has demonstrated a favorable safety profile and good tolerability in its Phase
1/2a clinical trial. Crucially, the study also confirmed effective gene expression
knockdown of its target, RAGE, within lung tissues, validating the feasibility and promise
of inhaled siRNA therapy for lung diseases. This outcome holds the potential to establish

a new therapeutic paradigm for chronic pulmonary inflammatory conditions.

Technical / Clinical Details

ARO-RAGE is a specific small interfering RNA (siRNA) engineered to degrade the
MRNA encoding RAGE. RAGE is a transmembrane receptor implicated in inflammatory
responses, cellular stress, and tissue damage, and its overexpression is linked to the
exacerbation of inflammation and tissue injury in various chronic lung diseases (e.g.,
asthma, COPD, pulmonary fibrosis). Inhaled delivery offers the distinct advantage of
directly delivering the drug to lung tissues, achieving high local concentrations while
minimizing systemic exposure. The Phase 1/2a trial evaluated the safety,
pharmacokinetics, and pharmacodynamics of single and multiple ascending doses in
healthy volunteers and patients with mild-to-moderate lung disease. A dose-dependent
reduction in RAGE mRNA in the lung was observed, providing strong evidence of target
engagement. This approach is expected to efficiently block RAGE-mediated

inflammatory pathways, thereby reducing lung inflammation and tissue damage.

Background & Context

Chronic lung diseases account for significant global morbidity and mortality, with existing
treatments often managing symptoms but struggling to halt disease progression entirely.
There has been a strong unmet need for effective local therapies, particularly due to
concerns regarding systemic side effects. siRNA technology has garnered high
expectations for its ability to specifically suppress the expression of disease-causing
genes. Inhaled siRNA therapies like ARO-RAGE pursue the ideal of drug delivery
systems (DDS) by maximizing therapeutic effect at the site of action while reducing
systemic exposure. This success indicates that RNAi technology is poised to open new

frontiers in the treatment of respiratory diseases.



Strategic Significance & Outlook

The positive Phase 1/2a results for ARO-RAGE pave the way for larger pivotal clinical
trials. If approved, this drug could offer an innovative therapeutic option for patients who
do not achieve sufficient control with existing inhaled corticosteroids or bronchodilators.
Furthermore, this achievement suggests that RAGE-targeted therapeutic approaches
may be applicable not only to lung diseases but also to other inflammatory conditions.
Investors and respiratory specialists are closely monitoring the progress of ARO-RAGE
for its potential to transform the treatment landscape for chronic lung diseases. The
establishment of inhaled RNAI technology would be a significant boon for many patients

suffering from intractable pulmonary conditions.

Source: https://communities.springernature.com/posts/behind-the-paper-silencing-pulmonary-

inflammation-to-fight-lung-disease
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#09 Soufflé Therapeutics Initiates Phase I/ll Clinical

Trial for Muscle-Targeted siRNA Conjugate SFL-0821 in
FSHD

Published September 06, 2026 allscicom USA

| OVERVIEW

Soufflé Therapeutics has commenced a Phase I/l clinical trial for SFL-0821, a novel
antibody-siRNA conjugate designed for patients with Facioscapulohumeral Muscular
Dystrophy (FSHD). SFL-0821 specifically targets and silences the DUX4 gene
expression, the primary driver of FSHD pathology, addressing a root cause previously
intractable with conventional therapies. This innovative approach, combining siRNA
technology with antibody-mediated targeted delivery, holds the potential to achieve

muscle-specific gene silencing and offer new hope for FSHD patients.



| IN DEPTH

Key Findings

Soufflé Therapeutics has initiated a Phase /1l clinical trial for SFL-0821, a novel muscle-
targeted antibody-siRNA conjugate designed to treat patients with Facioscapulohumeral
Muscular Dystrophy (FSHD). This therapeutic candidate is engineered to specifically
silence the aberrant expression of the DUX4 gene, which is recognized as the
underlying cause of FSHD. This represents a groundbreaking approach for FSHD, a
condition for which only symptomatic treatments have been available, offering the
potential for a disease-modifying effect. The commencement of this clinical trial marks a

significant milestone in advancing siRNA technology for inherited muscular disorders.

Technical / Clinical Details

SFL-0821 is a conjugate that combines siRNA (small interfering RNA) with an antibody,
enabling efficient delivery of the siRNA to specific muscle cells. FSHD is an inherited
muscular disorder characterized by the progressive weakening of muscles, caused by
the abnormal activation of the DUX4 gene, which leads to the production of toxic
proteins in muscle cells. The antibody component of SFL-0821 facilitates binding to
specific receptors on the surface of muscle cells, allowing for efficient internalization of
the siRNA. Once inside the cell, the siRNA degrades DUX4 mRNA, thereby preventing
the production of harmful DUX4 protein. The Phase I/ll clinical trial aims to evaluate the
safety, tolerability, pharmacokinetics, and preliminary pharmacodynamic effects of SFL-
0821. Key endpoints may include reductions in DUX4-related biomarkers in plasma and
improvements in muscle function. This targeted delivery system is designed to achieve
high therapeutic efficacy in disease-affected tissues while minimizing systemic side

effects.



Background & Context

FSHD is one of the most common inherited muscular dystrophies, affecting
approximately 370,000 individuals worldwide, yet there are currently no approved
disease-modifying therapies. Patients suffer from progressive muscle weakness, pain,
and fatigue, significantly impacting their quality of life. Traditional gene therapy
approaches have often been associated with delivery challenges and safety concerns.
Antibody-siRNA conjugates like SFL-0821 represent a next-generation drug delivery
system (DDS) that enables precise targeting to specific cell types, offering substantial
hope for FSHD treatment. This technology also suggests broader applicability to other
inherited muscular diseases and various conditions requiring localized gene expression

modulation.

Strategic Significance & Outlook

The progress of the SFL-0821 Phase I/ll clinical trial will garner significant attention from
the FSHD community as well as researchers and investors interested in RNAI
therapeutics and targeted delivery technologies. If initial clinical data demonstrates a
promising safety and efficacy profile, it could revolutionize FSHD treatment and
dramatically improve patients' quality of life. Furthermore, this success would validate
the versatility of the antibody-siRNA conjugate platform, accelerating the development of
new drugs for other genetic disorders and conditions requiring localized action. Soufflé
Therapeutics is expected to enhance its market value by holding a promising lead

candidate in the untapped field of FSHD treatment.

Source: https://allsci.com/news/clinical-trials/fshd-clinical-trial-antibody-sirna-souffles/
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#10 Argo Biopharma Presents Positive Phase Il Data
for siRNA Therapeutic BW-20805 in Hereditary
Angioedema, Demonstrates Significant Reduction in
Attack Rate

Published September 08, 2026 PR Newswire USA

| OVERVIEW

Argo Biopharma announced positive updated Phase Il results for its sSiRNA
therapeutic, BW-20805, for Hereditary Angioedema (HAE) at the Bradykinin
Symposium 2026. BW-20805 significantly reduced monthly HAE attack rates and
exhibited a favorable tolerability profile. This achievement positions BW-20805 as a
promising new option offering sustained prophylactic effects via gene silencing,
complementing existing HAE treatments. By targeting key mediators in the kallikrein-
kinin pathway, BW-20805 addresses the root cause of HAE, potentially improving

patients' quality of life significantly.



| IN DEPTH

Key Findings

Argo Biopharma has announced highly promising updated results from its Phase Il
clinical trial of BW-20805, an siRNA therapeutic for Hereditary Angioedema (HAE),
presented at the Bradykinin Symposium 2026. The data revealed that BW-20805
significantly reduced the monthly HAE attack rate and demonstrated an overall favorable
tolerability profile. This outcome suggests the potential availability of a new, sustained,
and effective prophylactic treatment for HAE patients suffering from severe and
unpredictable swelling attacks, marking a potential breakthrough that could transform the

treatment paradigm for HAE.

Technical / Clinical Details

BW-20805 is a small interfering RNA (siRNA) designed to suppress the expression of a
specific gene critical to the pathophysiology of HAE. HAE is a genetic disorder caused
by the dysfunction or deficiency of C1-esterase inhibitor (C1-INH), leading to an
overproduction of bradykinin. This excess bradykinin increases vascular permeability,
triggering recurrent, severe swelling episodes. BW-20805 targets a key factor in the
bradykinin production pathway, thereby addressing the root cause of attacks and
reducing their frequency. The Phase Il study demonstrated a statistically significant
reduction in the monthly attack rate in patients receiving BW-20805 compared to
baseline. Detailed data confirmed the high efficacy of BW-20805 in preventing HAE
attacks. Furthermore, no serious adverse events were reported, alleviating concerns

regarding safety and tolerability.

Background & Context

Hereditary Angioedema is a rare condition, but its unpredictable and severe swelling
attacks significantly impair patients' quality of life and can, at times, be life-threatening.
Existing HAE treatments, such as C1-INH replacement therapy and bradykinin receptor
antagonists, often require frequent administration or fail to completely prevent all attacks.
Long-acting siRNA therapeutics like BW-20805 offer the potential for sustained
prophylactic effects with less frequent dosing (e.g., once every few months), significantly
reducing the treatment burden for patients. RNAi medicines have already achieved
success in various genetic disorders, including hyperlipoproteinemia and liver diseases,

and their efficacy is now expanding into rare diseases like HAE.



Strategic Significance & Outlook

The promising Phase Il data for BW-20805 is expected to accelerate its transition into
Phase Il clinical trials, heightening expectations for its future approval and market
launch. If approved, BW-20805 would provide HAE patients with a new, more convenient
prophylactic treatment option, significantly improving the standard of disease
management. For Argo Biopharma, the success of this drug further validates its RNAI
platform and provides a springboard for strengthening investment in other rare disease
pipelines. Investors and the HAE community are closely monitoring the impact of this

innovative therapy on patients' lives and its ongoing clinical development.

Source: https://www.prnewswire.com/news-releases/argo-biopharma-to-present-positive-phase-ii-

updated-results-of-sirna-therapeutic-bw-20805-for-hae-at-bradykinin-symposium-2026-302869556.html
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#11 Ultragenyx Announces Promising Phase 3 ASPIRE
Results for Apazunersen (GTX-102), an ASO
Therapeutic for Angelman Syndrome

Published September 08, 2026  Ultragenyx Pharmaceutical Inc. USA

| OVERVIEW

Ultragenyx has reported promising results from its Phase 3 ASPIRE trial of
Apazunersen (GTX-102), an ASO therapeutic for Angelman Syndrome. This drug,
one of the first investigational agents targeting the root cause of Angelman
Syndrome, has already received regulatory designations like Breakthrough Therapy.
The ASPIRE trial results indicate Apazunersen's potential to improve disease
symptoms and enhance patient quality of life, validating ASO therapy advancements

in high-unmet-need rare neurological disorders.



| IN DEPTH

Key Findings

Ultragenyx Pharmaceutical Inc. has announced promising results from its Phase 3
ASPIRE trial of Apazunersen (GTX-102), an antisense oligonucleotide (ASO) therapeutic
for Angelman Syndrome. This investigational drug is being developed as a
groundbreaking treatment targeting the underlying genetic cause of Angelman

Syndrome and has already received significant regulatory designations, including
Breakthrough Therapy designation from the U.S. FDA. The success of the ASPIRE trial
offers new hope to patients with Angelman Syndrome and their families, further
solidifying the potential of ASO technology in treating rare neurodevelopmental

disorders.

Technical / Clinical Details

Angelman Syndrome is a severe neurodevelopmental disorder caused by the loss or
dysfunction of the maternal UBE3A gene on chromosome 15. Apazunersen is an ASO
designed to restore UBE3A gene function. Specifically, it works by unsilencing the
paternal copy of the UBE3A gene, which is typically repressed, thereby compensating
for the missing protein. The Phase 3 ASPIRE trial was conducted to evaluate the
efficacy, safety, and tolerability of Apazunersen in patients with Angelman Syndrome.
Statistically significant improvements were observed in key primary and secondary
endpoints in the Apazunersen group compared to placebo. These improvements
included motor function, communication abilities, and cognitive aspects. The safety
profile was manageable, with minimal serious adverse events. This data supports the

hypothesis that restoring UBE3A protein directly impacts disease symptoms.



Background & Context

Angelman Syndrome is a rare and complex disorder characterized by epilepsy, severe
developmental delay, speech impairment, and ataxia, requiring lifelong specialized care
for affected individuals. Currently, there are no approved disease-modifying therapies for
Angelman Syndrome, and treatment remains limited to symptomatic management.
Therefore, the development of effective, root-cause-addressing treatments represents
an area of immense unmet medical need. Apazunersen's Breakthrough Therapy
designation indicates that its potential efficacy and importance have been recognized by
regulatory authorities. ASO technology has already achieved success in other
neuromuscular disorders such as spinal muscular atrophy (SMA) and Duchenne
muscular dystrophy, and its application to Angelman Syndrome expands the versatility of

this modality and its contribution to precision medicine.

Strategic Significance & Outlook

The promising results from the Phase 3 ASPIRE trial for Apazunersen are likely to
accelerate the regulatory submission process and potentially lead to early market entry.
If approved, Apazunersen would be the first disease-modifying therapy for Angelman
Syndrome, dramatically improving the quality of life for patients and their families. This
represents a critical milestone for Ultragenyx's rare disease portfolio and could spur
further development of treatments for other neurodevelopmental disorders using gene
therapy and ASO technologies. Investors and rare disease researchers are closely
monitoring the impact of this drug on future clinical practice and the role of ASOs in

treating rare neurological diseases.

Source: https://ir.ultragenyx.com/news-releases/news-release-details/ultragenyx-announces-phase-3-

aspire-results-angelman-syndrome
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#12 Novel TROP2-Targeting ADC, hIMB1636-LDP-AE,
Demonstrates Potent Antitumor Efficacy and Anti-
Cancer Stem Cell Activity in Breast and Lung Cancers

Published September 07, 2026 Medium (@wuhanmabnus) China

| OVERVIEW

A novel antibody-drug conjugate (ADC), hIMB1636-LDP-AE, engineered through
genetic and molecular recombination technologies, has demonstrated potent
antitumor efficacy in both in vitro and in vivo models of breast and lung cancers by
targeting TROP2. This ADC exhibits an additional mechanism of inhibiting cancer
stem cell activity. Given TROPZ2's overexpression in numerous cancers, the success
of hIMB1636-LDP-AE holds potential to offer new therapeutic options for patients with
intractable breast and lung cancers, representing a significant advance in next-

generation ADC design.



| IN DEPTH

Key Findings

A novel antibody-drug conjugate (ADC) named hIMB1636-LDP-AE, meticulously
designed and developed using advanced genetic engineering and molecular
recombination techniques, has demonstrated potent antitumor efficacy and anti-cancer
stem cell activity in both in vitro and in vivo models of breast and lung cancers by
targeting TROP2. This groundbreaking achievement paves the way for the development
of new high-precision therapeutics against TROP2-expressing cancers, potentially

offering significant therapeutic hope to patients with advanced breast and lung cancers.

Technical / Clinical Details

hiIMB1636-LDP-AE consists of a humanized monoclonal antibody against TROP2
(Trophoblast Cell Surface Antigen 2) conjugated to a potent cytotoxic drug via a stable
linker. TROPZ2 is known to be overexpressed in many epithelial malignancies, particularly
breast and lung cancers, and is involved in cancer cell proliferation, survival, and
metastasis. This ADC selectively binds to and is internalized by TROP2-expressing
cancer cells, where it releases the cytotoxic payload, leading to specific cancer cell
killing. In vitro studies demonstrated potent cytotoxicity against various breast and lung
cancer cell lines at nanomolar concentrations. In vivo mouse models showed a
significant suppression of tumor growth, with some instances even achieving complete
remission. Furthermore, hIMB1636-LDP-AE effectively inhibited the self-renewal
capacity of cancer stem cells, which are responsible for tumor relapse and treatment
resistance, suggesting a more durable antitumor effect. The composite boasts an
excellent pharmacokinetic profile and low systemic toxicity, attributed to optimized linker

stability and drug release kinetics.



Background & Context

Breast and lung cancers represent cancer types with high global incidence and mortality
rates. Treatment resistance in advanced or metastatic settings remains a major clinical
challenge. TROP2 has recently emerged as a promising therapeutic target in these
refractory cancers, with several TROP2-targeting ADCs currently in clinical development
or approved. The discovery of hIMB1636-LDP-AE differentiates itself amidst intense
competition in the TROP2-targeting ADC space through its potent antitumor efficacy and
unique action against cancer stem cells. Precise antibody engineering using genetic
methods, coupled with stable linker technology and effective payload selection, are key
to this ADC's success. This underscores the expanding potential of ADCs as 'magic

bullets' in cancer therapy.

Strategic Significance & Outlook

The robust preclinical data for hIMB1636-LDP-AE strongly supports its rapid translation
into clinical trials. Should its efficacy and safety be confirmed in human studies, it could
emerge as a new standard of care, surpassing existing therapies for patients with
advanced breast and lung cancers. Particularly, its activity against cancer stem cells
could offer a significant advantage in long-term disease remission. Successful
development of this ADC would further invigorate the TROP2-targeted therapy field and
open avenues for application in other TROP2-expressing cancer types. Investors and
oncologists will closely monitor the progress of this novel ADC's clinical development

and its market impact.

Source: https://medium.com/@wuhanmabnus/a-novel-antibody-drug-conjugate-targeting-trop2-has-
shown-potent-anti-tumor-efficacy-in-breast-and-dd525d2f05bb
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#13 First-in-Class Bispecific ADC BL-B01D1 Shows
Antitumor Activity in Phase Ib Trial for Relapsed
Extensive-Stage Small Cell Lung Cancer

Published September 10, 2026 ASCO Post USA

| OVERVIEW

The first-in-class bispecific antibody-drug conjugate (ADC), izalontamab brengitecan
(iza-bren, BL-B01D1), demonstrated promising antitumor activity in a Phase Ib study
for relapsed extensive-stage small cell lung cancer (ES-SCLC) patients. Notably, high
utility was observed in patients administered the drug as a second-line treatment. BL-
B01D1's ability to simultaneously target multiple pathways offers a potential new
strategy for highly resistant SCLC. This finding represents a significant step forward

for bispecific ADC technology in generating effective treatment options for intractable

cancers.



| IN DEPTH

Key Findings

The first-in-class bispecific antibody-drug conjugate (ADC), izalontamab brengitecan
(iza-bren, development code BL-B01D1), has demonstrated promising antitumor activity
in a Phase |b clinical trial for patients with relapsed extensive-stage small cell lung
cancer (ES-SCLC). The drug showed particular effectiveness in patients who received it
as a second-line therapy, indicating its potential to provide a novel treatment strategy for
refractory SCLC where standard treatment options are severely limited. This is a crucial
finding, demonstrating that a new modality, bispecific ADCs, can bring clinical benefits to

previously challenging cancer types.

Technical / Clinical Details

BL-B0O1D1 consists of a potent cytotoxic payload conjugated to a bispecific antibody
designed to simultaneously bind to multiple distinct tumor-associated antigens. This
dual-targeting strategy not only allows for broader targeting of cancer cells but is also
expected to overcome target expression heterogeneity and delay the emergence of
treatment resistance compared to mono-specific ADCs. The Phase Ib study was
conducted in patients with relapsed or refractory ES-SCLC to evaluate the safety,
tolerability, pharmacokinetics, and preliminary antitumor activity of BL-BO1D1. The
results indicated an objective response rate (ORR) in the patient cohort, particularly
those treated as a second-line therapy, suggesting favorable outcomes compared to
standard second-line treatments. The safety profile was manageable, with adverse
events typically associated with ADCs (e.g., myelosuppression, fatigue, gastrointestinal
issues) being predominantly reported. This data indicates that BL-BO1D1 could offer
therapeutic benefits to SCLC patients that have not been achieved with conventional

chemotherapy or immunotherapy.



Background & Context

Small cell lung cancer (SCLC) is a highly aggressive and intractable cancer type with
rapid progression and poor prognosis. Effective treatment options for relapsed or
refractory ES-SCLC patients are extremely limited. The median survival for relapsed
SCLC after first-line treatment remains short, highlighting the urgent need for new
therapeutic developments. Bispecific ADCs are a next-generation therapeutic approach
developed to overcome the limitations of conventional ADCs that target only a single
antigen. The success of BL-B01D1 proves that this innovative approach can be applied
to difficult-to-treat cancers like SCLC, further expanding the role of ADCs in cancer
therapy. The pharmaceutical industry is witnessing intense competition in bispecific ADC

development, and this data could provide a significant first-mover advantage.

Strategic Significance & Outlook

The promising Phase Ib results for BL-B01D1 are expected to accelerate its progression
into Phase Il and Phase Il clinical trials. If confirmed in subsequent studies, BL-B01D1
holds significant potential to become a new standard of care for relapsed ES-SCLC. This
drug is particularly anticipated to offer new hope for patients who are platinum-sensitive
or those who show resistance to immune checkpoint inhibitors. For investors and
oncologists, the future progress of BL-B01D1 will be a crucial indicator for the future of
small cell lung cancer treatment and the commercial success of bispecific ADC

technology.

Source: https://ascopost.com/issues/september-10-2026/first-in-class-bispecific-adc-shows-activity-in-
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#14 Antibody-Drug Conjugates Prepared with Peptide
Asparaginyl Ligase Enhance Uniformity and Antitumor
Activity, Promising Pharmaceutical Applications

Published September 07, 2026  Molecular Cancer Therapeutics (AACR Journals) USA

| OVERVIEW

Novel antibody-drug conjugates (ADCs) prepared using peptide asparaginyl ligase
(PAL) demonstrated potent antitumor activity in both in vitro and in vivo models. This
innovative technology is expected to significantly improve ADC homogeneity,
pharmacokinetics, safety, and clinical efficacy compared to conventional conjugation
methods. Site-specific ADCs generated via PAL offer the potential to establish a new
standard in next-generation cancer treatment by enhancing therapeutic index and

providing predictable pharmacokinetic profiles.



| IN DEPTH

Key Findings

A novel class of antibody-drug conjugates (ADCs), prepared using the innovative
biocatalyst peptide asparaginyl ligase (PAL), has demonstrated superior antitumor
activity in preclinical studies. ADCs synthesized with this technology exhibit high
homogeneity and stability in terms of drug-to-antibody ratio (DAR), and have been
confirmed to exert potent and selective antitumor effects in both in vitro and in vivo
models. This advancement is poised to significantly enhance the therapeutic index of
ADCs, laying a new foundation for the development of next-generation cancer

therapeutics.

Technical / Clinical Details

Conventional ADC conjugation methods often involve random attachment of drugs to
lysine or cysteine residues on antibodies, resulting in heterogeneous products with
varying drug-to-antibody ratios (DAR). In contrast, PAL is an enzyme that catalyzes
specific peptide bond formations, enabling site-specific conjugation of drugs to
antibodies with uniform DARs (e.g., DAR2 or DAR4). This site-specific attachment
ensures that the drug binds exclusively to predetermined positions on the antibody,
thereby optimizing the ADC's stability, pharmacokinetic (PK) profile, and therapeutic
efficacy. ADCs prepared with PAL retained excellent binding affinity and internalization
capability towards target cancer cells while minimizing off-target toxicity. In in vivo animal
models, they demonstrated comparable or superior tumor growth inhibition compared to
conventional randomly conjugated ADCs, coupled with a more favorable safety profile.
This technology holds the potential to fundamentally improve ADC performance,

particularly by precisely controlling the conjugation sites.



Background & Context

Antibody-drug conjugates have emerged as a cornerstone of cancer therapy, offering
high-precision treatment by combining specific antibodies with potent cytotoxic agents to
selectively deliver drugs to cancer cells. However, the heterogeneity of ADCs has posed
challenges in terms of manufacturing complexity, unpredictable pharmacokinetics, and
potentially increased toxicity. Consequently, the development of technologies for
efficiently producing homogeneous ADCs has been a long-standing goal. Site-specific
conjugation using PAL represents a cutting-edge approach to overcome these
challenges, expected to broaden the 'therapeutic window' (the balance between efficacy
and side effects) of ADCs. This technological innovation holds the potential to become a
new standard in the design and manufacturing of next-generation ADCs, attracting

significant attention across the pharmaceutical industry.

Strategic Significance & Outlook

ADCs prepared using PAL technology, owing to their homogeneity and superior
characteristics, are likely to be developed as therapeutics for a wide range of cancer
types in the future. Particularly, improvements in pharmacokinetics and safety are
expected to enable higher drug loading, leading to further enhancements in therapeutic
efficacy. The commercial success of this technology would impact the entire ADC market
and accelerate the development of other biocatalytic conjugation techniques. For
investors and R&D professionals, PAL technology is viewed as a key enabler for
simultaneously improving ADC manufacturing efficiency and clinical effectiveness,
making its future development highly anticipated. This will ultimately translate into safer

and more effective ADC treatments for patients.

Source: https://aacrjournals.org/mct/article/25/9/1525/787612/Antibody-Drug-Conjugates-Prepared-with-
Peptide
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#15 FDA Grants Breakthrough Therapy Designation to
JBS-003 (18F-FMISO), First PET Tracer to Guide
Radiation De-escalation in HPV-Positive
Oropharyngeal Cancer

Published September 08, 2026 Cancer Network USA

| OVERVIEW

The U.S. FDA has granted Breakthrough Therapy Designation to JBS-003 (18F-
fluoromisonidazole [FMISQ]), the first hypoxic PET tracer intended to identify tumor
hypoxia and guide radiation therapy de-escalation in patients with HPV-positive
oropharyngeal cancer. This designation reflects FDA's recognition of JBS-003's
potential to offer a clinically significant improvement over existing therapies. Tumor
hypoxia is linked to radiation resistance, and its accurate identification is expected to
facilitate personalized medicine, optimizing treatment, and crucially, reducing patient

side effects.



| IN DEPTH

Key Findings

The U.S. Food and Drug Administration (FDA) has granted Breakthrough Therapy
Designation to JBS-003 (18F-fluoromisonidazole [FMISQ]), a pioneering hypoxic PET
tracer. This tracer is intended to identify tumor hypoxia in patients with human
papillomavirus (HPV)-positive oropharyngeal cancer and guide radiation therapy de-
escalation based on these findings. This significant designation implies that the FDA
recognizes JBS-003 as a revolutionary agent with the potential to offer clinically
meaningful improvements over existing therapies. This tracer promises to enable
personalized treatment strategies, maximizing therapeutic efficacy while mitigating long-

term side effects for patients.

Technical / Clinical Details

Tumor hypoxia is a critical characteristic of the tumor microenvironment closely linked to
cancer cell proliferation, metastasis, and resistance to radiation therapy. JBS-003 (18F-
FMISO) is a radiotracer that selectively accumulates in hypoxic regions within tumor
cells, allowing its distribution to be visualized via PET (Positron Emission Tomography)
scans. This non-invasive assessment enables clinicians to evaluate the presence and
extent of hypoxia within tumors and adjust radiation therapy plans accordingly. In HPV-
positive oropharyngeal cancer, hypoxic tumors are known to respond poorly to radiation
therapy. By utilizing JBS-003, radiation intensity can be reduced for highly radiosensitive
patients, thereby decreasing the risk of severe late-term side effects such as dysphagia
and xerostomia, and improving patient quality of life. Conversely, for patients with
significant hypoxia, treatment intensity can be maintained or escalated to optimize

therapeutic outcomes.



Background & Context

HPV-positive oropharyngeal cancer is an increasing incidence cancer type, generally
associated with a better prognosis than HPV-negative cancers. However, severe
treatment-related side effects, such as swallowing dysfunction and salivary gland
hypofunction, significantly impact patients' long-term quality of life. Consequently, there
is a strong drive to develop 'de-escalation’ strategies that reduce side effects while
maintaining therapeutic efficacy. JBS-003's Breakthrough Therapy Designation
highlights the accelerating shift towards biomarker-driven personalized medicine in
cancer treatment and emphasizes the importance of imaging biomarkers. This approach
is highly effective in avoiding unnecessary treatment and formulating optimal treatment

plans for patients, embodying the principles of precision medicine.

Strategic Significance & Outlook

The Breakthrough Therapy Designation for JBS-003 will accelerate the development and
approval process for this tracer. Once approved, JBS-003 is expected to become a
standard diagnostic tool in radiation therapy planning for HPV-positive oropharyngeal
cancer, enabling the implementation of personalized treatment de-escalation strategies.
This will mark a significant advancement in reducing patient side effects and preserving
quality of life. Furthermore, this success could spur the development of similar diagnostic
tracers and therapeutic strategies for other radioresistant tumors and various cancer
types where hypoxia influences treatment response. Investors and radiation oncology
specialists are closely monitoring the impact JBS-003 will have on the future of cancer

treatment.

Source: https://www.cancernetwork.com/view/novel-agent-earns-fda-breakthrough-therapy-designation-
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#16 First PROTAC Therapy for Breast Cancer
Approved, Opening New Avenues for Precision
Medicine in Advanced, Metastatic Disease with
Specific Mutations

Published September 07, 2026  Nature Medicine Journal (Facebook) International

| OVERVIEW

A PROTAC therapy for breast cancer has received medical approval, pioneering a
new era of precision medicine for patients with advanced or metastatic breast cancer
harboring specific mutations. This approval validates the clinical utility of PROTAC
technology's unique mechanism of action: inducing targeted protein degradation to
address the root causes of disease. For patients with resistance to existing
treatments, this represents a dramatic expansion of therapeutic options, offering
improved response rates and survival. PROTAC therapy establishes a new frontier

for molecularly targeted agents in oncology.



| IN DEPTH

Key Findings

A PROTAC (Proteolysis-Targeting Chimera) therapy for breast cancer has received
medical approval, ushering in a new era of precision medicine for patients with advanced
and metastatic breast cancer characterized by specific genetic mutations. This approval
is a landmark event, establishing PROTAC technology as an effective modality in cancer
treatment. This new class of drugs offers significant hope, particularly for patients who
have developed resistance to conventional therapies or for whom treatment options

were previously limited.

Technical / Clinical Details

PROTACSs are bifunctional molecules designed to induce the degradation of disease-
causing proteins. One end of the PROTAC binds to the target protein of interest, while
the other end recruits an E3 ubiquitin ligase. This effectively brings the target protein into
proximity with the E3 ligase, leading to its ubiquitination and subsequent degradation by
the proteasome. This mechanism of action differs fundamentally from traditional
inhibitors that merely block protein function; PROTACs remove the protein entirely from
the cell, leading to more potent and durable effects. The approved breast cancer
PROTAC therapy specifically targets mutated cancer-driving proteins, thereby selectively
inhibiting the proliferation and survival of cancer cells. Clinical trials leading to approval
reported significant improvements in objective response rates (ORR) and progression-
free survival (PFS) in patients with advanced and metastatic breast cancer harboring
specific genetic mutations (e.g., estrogen receptor mutations). The safety profile was
manageable, demonstrating lower toxicity compared to conventional chemotherapies.
This technology holds the potential to be effective at lower doses and to overcome

mechanisms of resistance.



Background & Context

Breast cancer is the most common cancer among women, and in its advanced or
metastatic stages, treatment resistance significantly worsens prognosis. The
development of effective therapeutic options for patients who have become resistant to
hormone therapy, HER2-targeted therapies, or CDK4/6 inhibitors has been an urgent
unmet need. Since its concept was first proposed in the early 2000s, PROTAC
technology has garnered theoretical interest, but challenges in stable molecular design
and efficient delivery have only recently been overcome, leading to clinical applications.
The approval of this breast cancer PROTAC therapy validates PROTAC's unique ability
to degrade 'undruggable' targets in cancer treatment. This positions PROTAC

technology as a third major modality, following small molecules and antibodies.

Strategic Significance & Outlook

The approval of a PROTAC therapy for breast cancer is a breakthrough that will likely
accelerate the clinical development of other PROTAC candidates. Numerous PROTACs
are already in development pipelines, targeting various solid and hematologic
malignancies, including prostate cancer and blood cancers. This success provides
strong evidence that PROTACs can be applied not only to a single disease but also to a
wide range of cancers and non-cancerous conditions. In the future, optimization of
PROTAC technology is expected to lead to the development of even more target-specific
drugs with fewer side effects. Investors and researchers are keenly interested in the

rapid expansion of the PROTAC market and its profound impact on healthcare.

Source: https://www.facebook.com/NatureMedicineJournal/posts/a-new-class-of-medicines-is-coming-of-
age-the-approval-of-the-first-protac-for-b/1507313178091683/
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#17 Gan & Lee's First-in-Class AR PROTAC GLR2037
Receives NMPA Approval to Initiate Clinical Trials for
Advanced Prostate Cancer

Published September 05, 2026 flcube.com China

| OVERVIEW

Gan & Lee Pharmaceuticals announced that China's National Medical Products
Administration (NMPA) has approved its first-in-class androgen receptor (AR)
PROTAC, GLR2037, for clinical trials. This novel therapeutic targets advanced
prostate cancer, with no similar PROTAC products currently approved globally.
GLR2037's mechanism of degrading the AR offers a potential new treatment option
for prostate cancer patients who have developed resistance to existing therapies.
This IND approval highlights China's progress in PROTAC drug discovery and Gan &

Lee's leadership in global competition.



| IN DEPTH

Key Findings

Gan & Lee Pharmaceuticals has announced that it has received Investigational New
Drug (IND) approval from China's National Medical Products Administration (NMPA) to
initiate clinical trials for GLR2037, its first-in-class androgen receptor (AR) PROTAC
degrader. This novel therapeutic is being developed for advanced prostate cancer, and
currently, no similar PROTAC product is approved anywhere in the world. This approval
represents a potentially groundbreaking advancement in addressing the significant

unmet medical needs in advanced prostate cancer treatment.

Technical / Clinical Details

GLR2037 is a PROTAC (Proteolysis-Targeting Chimera) molecule designed to
specifically bind to the androgen receptor (AR) and recruit an E3 ubiquitin ligase, leading
to the degradation of AR via the proteasome pathway. Prostate cancer is highly
dependent on the androgen receptor signaling pathway, and while hormone therapy is a
primary treatment, many patients eventually develop resistance, leading to castration-
resistant prostate cancer (CRPC). By degrading the AR protein itself, GLR2037 has the
potential to overcome resistance mechanisms associated with conventional AR inhibitors
and antagonists. Preclinical data has indicated that GLR2037 exhibits more potent
antitumor effects and resistance suppression in CRPC models compared to existing AR-
targeted drugs. The NMPA's IND approval signifies that GLR2037's safety and promising
efficacy have been evaluated at an early stage, and its therapeutic effects in humans will

now be validated through upcoming clinical trials.



Background & Context

Advanced prostate cancer, particularly in the castration-resistant prostate cancer
(CRPC) stage, has limited treatment options, leading to a strong demand for novel
therapies. PROTAC technology, with its unique mechanism of degrading disease-related
proteins, holds the potential to target ‘'undruggable' proteins that have been challenging
for conventional small molecule inhibitors, and has gained rapid attention in recent
years. GLR2037, developed by Gan & Lee Pharmaceuticals as a first-in-class AR
PROTAC, demonstrates China's technological leadership in this field. Even in the global
market, AR PROTAC development is still in its early stages, and this IND approval could
provide the company with a significant international competitive advantage. This is
particularly relevant in the context of China strengthening its global leadership in Al drug

discovery and novel modality development.

Strategic Significance & Outlook

The initiation of clinical trials for GLR2037 is a crucial step in evaluating the potential of
PROTACSs in advanced prostate cancer treatment. If its efficacy and safety are
confirmed in clinical trials, GLR2037 has the potential to become a new standard of care
for castration-resistant prostate cancer. This would be a highly promising treatment
option, especially for patients who have developed resistance to existing hormone
therapies. For Gan & Lee Pharmaceuticals, the success of this PROTAC program will
strengthen its innovative pipeline and enhance its competitiveness in the oncology
market. Investors and the R&D community will be closely watching the progress of
GLR2037's clinical development and its impact on the future of prostate cancer

treatment.

Source: https://flcube.com/gan-lees-ar-protac-glr2037-wins-nmpa-approval-first-in-class-prostate-cancer-
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#18 Silence Therapeutics' PV Drug Divesiran Achieves
88% Response Rate in Phase 2, Advances to Phase 3

Published September 03, 2026 Investing.com UK

| oveERVIEW

Silence Therapeutics' GalNAc-siRNA therapeutic, divesiran, for polycythemia vera
(PV) met its primary endpoint in the Phase 2 SANRECO study, demonstrating an
impressive 88% response rate compared to 19% in the placebo arm. The drug
significantly reduced the need for phlebotomy and improved hematocrit control. With
robust efficacy and a favorable safety profile, the company is progressing discussions
with regulatory authorities, planning a Phase 3 trial targeting approximately 250
patients with quarterly subcutaneous dosing. This represents a significant

advancement towards a new treatment paradigm for PV.



| IN DEPTH

Key Findings

Silence Therapeutics' GalNAc-siRNA therapeutic, divesiran, developed for polycythemia
vera (PV), successfully met its primary endpoint in the Phase 2 SANRECO study,
demonstrating a remarkable 88% response rate compared to a mere 19% in the placebo
group. Building on these promising results, the company is accelerating its transition to

Phase 3 clinical trials.

Technical and Clinical Details

Divesiran is a liver-targeted GalNAc-conjugated small interfering RNA (siRNA) designed
to specifically silence the expression of a gene critically involved in the pathophysiology
of polycythemia vera. The Phase 2 SANRECO trial evaluated the safety and efficacy of
divesiran in patients with PV. The results highlighted that 88% of patients in the divesiran
arm achieved a response, a significantly higher figure compared to 19% in the placebo
group. This response indicates a substantial reduction in the need for phlebotomy
(therapeutic blood removal) and effective control of hematocrit levels (the proportion of
red blood cells in the blood). This therapy holds the potential to alleviate the burden of
disease management for patients and enhance their quality of life. A robust efficacy and
favorable safety profile were confirmed throughout the trial, with the drug reported to be
well-tolerated. Silence Therapeutics is now planning a Phase 3 trial involving
approximately 250 patients, with a projected quarterly subcutaneous dosing regimen,

and is engaging in ongoing discussions with regulatory authorities.

Background & Context

Polycythemia vera is a rare myeloproliferative neoplasm characterized by the
overproduction of red blood cells due to abnormalities in bone marrow hematopoietic
stem cells. This condition significantly increases the risk of thrombosis and severely
impairs patients' quality of life. Existing treatments include phlebotomy and cytoreductive
agents like hydroxyurea, but these often come with side effects or issues of treatment
resistance. siRNA technology, which allows for intervention at the genetic level, offers a
transformative therapeutic approach for diseases involving genetic aberrations, such as
PV. Silence Therapeutics is at the forefront of siRNA-based drug development, and the
success of this Phase 2 trial underscores the potential for sSiRNA to address unmet

medical needs in rare hematological disorders.



Strategic Significance & Outlook

The exceptional results from the divesiran Phase 2 trial have the potential to usherin a
paradigm shift in PV treatment. If the Phase 3 trial proves successful, divesiran could
become a convenient new treatment option that reduces phlebotomy frequency and
maintains more stable hematocrit levels. The anticipated quarterly dosing interval could
also improve patient adherence, profoundly impacting long-term disease management.
This advancement is expected to open doors for the application of siRNA technology to
other hematological and genetic diseases, drawing significant interest from researchers,

clinicians, and investors alike.

Source: https://www.investing.com/news/transcripts/silence-therapeutics-at-cantor-healthcare-

conference-divesiran-advances-93CH-4894172
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#19 Tangram Therapeutics Advances TGM-312 to

Patient Cohorts in Phase 1/2 RESTORE-MASH Trial for
MASH Treatment

Published September 03, 2026 BioSpace USA

| OVERVIEW

Tangram Therapeutics announced the progression of TGM-312, a novel GalNAc-
siRNA therapeutic for MASH (Metabolic Dysfunction-Associated Steatohepatitis), to
patient cohorts in its Phase 1/2 RESTORE-MASH trial. TGM-312 employs a
differentiated dual mechanism of action by liver-specifically silencing the SLC25A5
gene, addressing both inflammation and steatosis, key drivers of MASH. This
investigational drug, with its potential for quarterly subcutaneous dosing, could

significantly reduce patient burden and set a new standard in MASH therapy.



| IN DEPTH

Key Findings

Tangram Therapeutics has announced the progression to patient cohorts in its Phase
1/2 RESTORE-MASH clinical trial for TGM-312, a novel GalNAc-siRNA therapy under
development for Metabolic Dysfunction-Associated Steatohepatitis (MASH). This
advancement follows promising preclinical and initial clinical safety and pharmacokinetic

data, signaling a significant step forward in MASH treatment.

Technical and Clinical Details

TGM-312 is based on small interfering RNA (siRNA) technology, utilizing a liver-specific
GalNAc (N-acetylgalactosamine) conjugate to enable targeted delivery to hepatocytes.
The drug is engineered to silence the expression of the SLC25A5 gene, a critical driver
in MASH pathophysiology. SLC25A5 is a protein that modulates mitochondrial function
and influences hepatic fat accumulation and inflammation. TGM-312's dual mechanism
of action distinguishes it from existing and developing therapies by addressing both
steatosis (fat accumulation in the liver) and inflammation, two primary facets of MASH. A
key clinical advantage anticipated is a convenient, less burdensome quarterly
subcutaneous dosing regimen, which could significantly improve patient adherence over
the long term. The transition to patient cohorts in the Phase 1/2 study indicates
successful completion of the initial safety assessment phase and ongoing evaluation of

its pharmacological effects.

Background & Context

MASH is a severe and escalating chronic liver disease globally, with the potential to
progress to cirrhosis, liver failure, and hepatocellular carcinoma. Currently, approved
effective treatments for MASH are limited, representing a high unmet medical need.
siRNA-based therapies are gaining traction as a promising approach for multifactorial
diseases like MASH, given their ability to target and suppress specific gene expressions
responsible for the root causes of disease. Tangram Therapeutics' TGM-312 seeks to
differentiate itself in the competitive MASH therapeutic market through its unique
mechanism of action and convenient administration method. This development
underscores the growing maturity of RNA-based therapeutics and their potential to

address challenging diseases.



Strategic Significance & Outlook

The progression of TGM-312 into patient cohorts within the RESTORE-MASH trial
signifies a crucial advancement in MASH drug development. If the drug demonstrates
favorable efficacy and safety data through its dual mechanism of action and convenient
dosing, it could substantially broaden treatment options for MASH patients. Specifically,
a quarterly dosing schedule would improve patient quality of life (QOL) and establish a
significant competitive advantage in the market. Should future clinical data meet
expectations, Tangram Therapeutics is poised to become a key player in the MASH
treatment landscape, potentially influencing the development of siRNA approaches for

other liver diseases.

Source: https://www.biospace.com/press-releases/tangram-therapeutics-announces-progression-to-
patient-cohorts-in-phase-1-2-restore-mash-trial-of-tgm-312-and-appointment-of-dr-sonya-montgomery-
as-chief-development-officer
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#20 Daiichi Sankyo/AstraZeneca's Datroway Receives
US FDA Approval for First-Line Metastatic TNBC, EMA
CHMP Gives Positive Opinion

Published September 09, 2026  Chemistry Today

| OVERVIEW

Datroway (datopotamab deruxtecan), the TROP2-directed DXd ADC co-developed by
Daiichi Sankyo and AstraZeneca, has received US FDA approval as a first-line
treatment for unresectable or metastatic triple-negative breast cancer (TNBC)
patients who are not candidates for PD-1/PD-L1 inhibitors. Additionally, the EMA's
Committee for Medicinal Products for Human Use (CHMP) issued a positive opinion,
paving the way for European approval. This approval, based on Phase 3 TROPION-
Breast02 trial results, offers a crucial new first-line treatment option for TNBC

patients.



| IN DEPTH

Key Findings

Datroway (datopotamab deruxtecan), a TROP2-directed antibody-drug conjugate (ADC)
co-developed by Daiichi Sankyo and AstraZeneca, has received U.S. FDA approval as a
first-line treatment for patients with unresectable or metastatic triple-negative breast
cancer (TNBC) who are not candidates for PD-1/PD-L1 inhibitors. Furthermore, the
European Medicines Agency's (EMA) Committee for Medicinal Products for Human Use
(CHMP) adopted a positive opinion for Datroway, marking a significant step towards its

approval within the European Union (EU).

Technical and Clinical Details

Datroway is an ADC that targets TROP2 (trophoblast cell-surface antigen 2), a protein
commonly expressed on the surface of tumor cells. It utilizes a proprietary DXd linker
system to conjugate a potent topoisomerase | inhibitor, deruxtecan. This design enables
the drug to specifically deliver the cytotoxic payload to TROP2-positive cancer cells,
releasing the therapeutic agent intracellularly to exert its anti-tumor effects. The U.S.
approval is supported by data from the Phase 3 TROPION-Breast02 trial, which
demonstrated a statistically significant improvement in progression-free survival (PFS)
and objective response rate (ORR) for Datroway compared to standard chemotherapy in
patients with unresectable or metastatic TNBC who had no prior exposure to PD-1/PD-
L1 inhibitors. The safety profile was manageable, presenting a differentiated toxicity
profile compared to conventional chemotherapy, and was generally well-tolerated by

patients. The CHMP's positive opinion further reinforces these clinical benefits.

Background & Context

Triple-negative breast cancer is characterized by the absence of estrogen receptors,
progesterone receptors, and HER2 expression, leading to limited treatment options and
a particularly poor prognosis in its metastatic form. Historically, first-line treatment for
TNBC has been restricted, with PD-1/PD-L1 inhibitors applicable only to a subset of
patients, leaving a significant unmet medical need for other patient populations. The
approval of Datroway addresses this critical gap, highlighting the potential for TROP2-
targeting ADCs to establish a new foundation in TNBC therapy. This event underscores

the evolution of ADC technology and the expansion of its clinical applications.



Strategic Significance & Outlook

The US FDA approval and EMA CHMP positive opinion for Datroway provide a powerful
new treatment option for patients with metastatic TNBC, with the potential to alter the
standard of care. Its applicability to patients not eligible for PD-1/PD-L1 inhibitors offers a
clear advantage for a population with historically few treatment choices. Accelerated
formal approval in Europe is now expected, alongside rapid progression of regulatory
submissions in other regions. Datroway's success also suggests that TROP2 ADCs
could play a crucial role in treating other TROP2-expressing solid tumors, such as lung
cancer, further enhancing the strategic value of Daiichi Sankyo and AstraZeneca's

oncology pipelines.

Source: https://www.chemistry-today.com/datroway-approved-in-the-us-as-first-trop2-directed-antibody-
drug-conjugate-for-1st-line-treatment-of-patients-with-metas-tic-triple-negative-breast-cancer-who-are-

not-pd-1-pd-l1-inhibitor-candidates/
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#21 Ribo Life Science's siRNA Therapeutic Vortosiran
Receives EMA Approval for Stroke Prevention Trial in
Atrial Fibrillation Patients

Published September 08, 2026 Insight, China's Pharmaceutical Industry  China

| OVERVIEW

Ribo Life Science's siRNA therapeutic, vortosiran (BD4059), has received European
Medicines Agency (EMA) approval for a clinical trial aimed at stroke prevention in
atrial fibrillation (SPAF) patients. This GalNAc-conjugated drug leverages
RiboGalSTAR liver-targeting technology to specifically inhibit Factor XI (FXI), offering
the potential to prevent stroke while reducing bleeding risk. The possibility of
infrequent subcutaneous dosing is also expected to enhance patient convenience

significantly.



| IN DEPTH

Key Findings

Ribo Life Science, a Chinese biopharmaceutical company, has secured European
Medicines Agency (EMA) approval for a clinical trial of its SIRNA therapeutic, vortosiran
(BD4059), aimed at stroke prevention in patients with atrial fibrillation (SPAF). This
approval marks a critical milestone for vortosiran's clinical development, advancing its

journey into the European market.

Technical and Clinical Details

Vortosiran is a drug that combines small interfering RNA (siRNA) technology with a
GalNAc (N-acetylgalactosamine) conjugate. The GalNAc conjugation ensures specific
delivery of the drug to the liver, leveraging the company's proprietary RiboGalSTAR liver-
targeting technology. Vortosiran's primary mechanism of action involves genetically
suppressing the production of Factor XI (FXI), a key player in the blood coagulation
cascade. Inhibition of FXI is suggested to effectively prevent thrombus formation while
potentially reducing the risk of bleeding compared to existing anticoagulants. For stroke
prevention in atrial fibrillation patients, balancing efficacy with bleeding risk is a constant
challenge, making a safer anticoagulant strategy like vortosiran of significant clinical
value. Furthermore, the drug allows for infrequent subcutaneous administration, which is
expected to greatly improve patient convenience and contribute to better long-term

adherence.

Background & Context

Atrial fibrillation, a type of arrhythmia, is one of the leading risk factors for stroke. Strokes
caused by atrial fibrillation are severe and often result in permanent disability. Current
standard of care for stroke prevention involves anticoagulants, but these drugs carry a
risk of bleeding, necessitating careful management, especially in elderly patients or
those with comorbidities. Anticoagulants targeting Factor XI have garnered attention as a
next-generation anticoagulant therapy due to their potential to inhibit thrombus formation
while minimizing bleeding risk. The EMA approval of Ribo Life Science's vortosiran
demonstrates that innovative Chinese siRNA technology is gaining recognition from
international regulatory bodies, boosting its competitiveness in the global market. This
further emphasizes the potential of siRNA technology to address unmet medical needs

across a wide range of disease areas.



Strategic Significance & Outlook

The EMA approval for vortosiran opens the door for a new therapeutic approach to
stroke prevention in atrial fibrillation patients in Europe. Its characteristic infrequent
subcutaneous administration is expected to significantly reduce patient burden and
improve adherence. If its efficacy and safety are established in future clinical trials,
vortosiran could become a crucial new treatment option, either replacing or
complementing conventional anticoagulants. For Ribo Life Science, this will enhance its
global presence and accelerate the further application and development of its siRNA
technology. The success as an Factor Xl inhibitor is expected to drive a paradigm shift in
anticoagulant therapies with reduced bleeding risk, profoundly impacting the treatment of

cardiovascular diseases.

Source: https://flcube.com/ribo-life-sciences-sirna-therapy-vortosiran-receives-ema-approval-for-stroke-
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#22 Novartis' DM1 Therapeutic Delpacibart Etedesiran
Fails to Meet Primary Endpoint in Phase lll HARBOR
Study

Published September 08, 2026  Novartis  Switzerland

| OVERVIEW

Novartis announced that its antibody-oligonucleotide conjugate (AOC) delpacibart
etedesiran (del-desiran) for myotonic dystrophy type 1 (DM1) did not achieve a
statistically significant improvement in the primary endpoint of video hand opening
time (vHOT) in its Phase Il HARBOR study. The drug, designed to reduce expression
of the disease-causing DMPK gene using siRNA technology, showed no significant
improvement compared to placebo. This represents a substantial setback in DM1

therapeutic development.



| IN DEPTH

Key Findings

Novartis has announced that delpacibart etedesiran (del-desiran), an antibody-
oligonucleotide conjugate (AOC) drug for myotonic dystrophy type 1 (DM1), failed to
achieve a statistically significant improvement in its primary endpoint, video hand
opening time (vHOT), during the Phase Il HARBOR study. This outcome represents a

significant setback in the ongoing development of new DM1 therapies.

Technical and Clinical Details

Delpacibart etedesiran was designed as an AOC, combining siRNA (small interfering
RNA) technology with an antibody, with the aim of reducing the abnormal mRNA
expression of the DMPK gene (myotonic dystrophy protein kinase gene), which is the
root cause of DM1. The repeat expansion in the DMPK gene leads to the accumulation
of toxic RNA in cells, disrupting the function of various proteins and causing the multi-
systemic symptoms of DM1. The HARBOR study was designed to evaluate
improvements in motor function in DM1 patients, particularly hand opening and closing
ability (vHOT), as its primary endpoint. However, according to Novartis' announcement,
del-desiran did not show a statistically significant improvement in vHOT compared to the
placebo arm. This result suggests the need for further research into the efficacy of

siRNA approaches and delivery mechanisms for the complex pathophysiology of DM1.

Background & Context

Myotonic dystrophy type 1 (DM1) is the most common form of muscular dystrophy in
adults, characterized by progressive muscle weakness, myotonia (delayed muscle
relaxation), and multi-organ involvement. It is a severe genetic disorder for which there
are currently no approved disease-modifying treatments, leaving a very high unmet
medical need. RNA-based therapies, such as siRNAs and ASOs (antisense
oligonucleotides), have garnered significant expectations for DM1 treatment due due to
their ability to intervene at the genetic level to address the root cause of the disease.
Novartis' Phase Il trial failure underscores the complexity and challenges inherent in

developing RNA-based therapies for rare diseases.



Strategic Significance & Outlook

The failure of the delpacibart etedesiran Phase lll trial is a disappointing outcome for
Novartis and the entire DM1 community. This result emphasizes the critical need for
further research to deepen the understanding of DM1's pathomechanisms and to identify
more effective targets and delivery methods. Novartis plans to evaluate the full data from
this trial to determine its future strategy. Other companies and research groups in DM1
drug development will likely learn from this experience, accelerating the exploration of
different approaches, improved RNA therapeutics, or other modalities. A breakthrough
remains urgently needed for patients with DM1, a disease with a high unmet medical

need.

Source: https://www.novartis.com/news/media-releases/novartis-provides-update-delpacibart-etedesiran-
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#23 Insitro Appoints Hideo Makimura as Chief Medical
Officer to Accelerate Transition from Al Drug
Discovery to Clinical-Stage Company

Published September 08, 2026 BioSpace USA

| OVERVIEW

Insitro, a pioneer in Al drug discovery, announced the appointment of Hideo
Makimura as Chief Medical Officer (CMO), signaling a strategic acceleration from an
Al-driven discovery firm to a clinical-stage company. Makimura's prior success
includes leading early clinical development for a PNPLA3-targeting GalNAc-siRNA in
MASH at J&J, completing Phase 1 trials. This leadership move underscores insitro's
commitment to translate data-driven Al findings into tangible clinical benefits for

patients.



| IN DEPTH

Key Findings

Insitro, a leader in Al-driven drug discovery, has announced the appointment of Hideo
Makimura as its Chief Medical Officer (CMO). This strategic hire is poised to lead the
company's crucial transition from an Al discovery-focused entity to a clinical-stage
biopharmaceutical company, demonstrating a strong commitment to translating its

research pipeline into tangible therapeutic advancements for patients.

Technical and Clinical Details

Insitro has specialized in accelerating drug discovery processes by integrating machine
learning with vast datasets on human diseases, identifying novel drug targets, and
elucidating disease mechanisms. Hideo Makimura's appointment as CMO brings critical
expertise to guide the efficient and strategic advancement of promising drug candidates,
identified through Insitro's platforms, into clinical trials. Makimura boasts extensive
experience, having successfully led the early clinical development of a PNPLA3 (patatin-
like phospholipase domain-containing protein 3)-targeting GalNAc-siRNA for MASH
(Metabolic Dysfunction-Associated Steatohepatitis) at Johnson & Johnson, culminating
in the completion of Phase 1 clinical trials. PNPLAS is a gene significantly implicated in
hepatic fat accumulation and fibrosis, making it a crucial target for MASH treatment. His
deep insights, particularly in RNA-based therapeutics and liver disease clinical

development strategies, will be invaluable to Insitro.

Background & Context

While the Al drug discovery sector has experienced rapid growth, many Al companies
remain primarily in the early stages of drug discovery, focusing on target identification
and lead optimization. Advancing Al-discovered drugs into clinical trials and ultimately
achieving regulatory approval is an essential step to validate the true value of Al in
pharmaceuticals. Insitro has been addressing this challenge with its data-driven
approach, and recruiting an experienced clinical development leader like Makimura is a
strategic move to navigate this complex transition successfully. This trend indicates that
Al drug discovery is maturing beyond academic research, evolving into an industry

poised to deliver practical medical solutions.



Strategic Significance & Outlook

Hideo Makimura's appointment as CMO holds paramount significance for Insitro as it
endeavors to establish itself as a clinical-stage company. His profound knowledge in
MASH and RNA therapeutics will accelerate the clinical development of the company's
pipeline candidates, particularly those in liver diseases and other areas of high unmet
medical need. Should drugs emerging from Insitro's Al platform demonstrate positive
results in clinical trials, this would powerfully endorse the entire Al drug discovery model,
fostering further adoption and investment in Al technology within the pharmaceutical
industry. Insitro's success has the potential to redefine Al's role across the entire drug
discovery process, paving the way for a future of faster and more efficient new drug

development.

Source: https://www.biospace.com/press-releases/insitro-appoints-hideo-makimura-as-chief-medical-
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#24 Recorna and Starna Therapeutics Partner to
Advance RNA Gene Editing for Lung Diseases
Leveraging STAR LNP Technology

Published September 09, 2026 Insight, China's Pharmaceutical Industry  China

| OVERVIEW

Chinese firms Recorna Biotechnology and Starna Therapeutics have formed a
strategic partnership to develop RNA gene editing therapeutics for lung diseases. The
collaboration will leverage Starna's proprietary STAR LNP (lipid nanoparticle) delivery
technology to precisely deliver Recorna's MINIC RNA-based gene editing agents to
the lung. They will jointly focus on screening preclinical candidate molecules and
advancing them into clinical development, aiming to innovate treatment for intractable

lung disorders.



| IN DEPTH

Key Findings

Chinese biotechnology companies Recorna Biotechnology and Starna Therapeutics
have announced a strategic partnership aimed at accelerating the development of RNA
gene editing therapeutics for lung diseases. This collaboration will focus on leveraging
Starna's proprietary STAR LNP (lipid nanoparticle) delivery technology to precisely

deliver Recorna's MINIC RNA-based gene editing agents to lung tissues.

Technical and Clinical Details

At the core of this partnership is the integration of the two companies' complementary
technologies. Recorna Biotechnology provides its expertise and pipeline in RNA-based
gene editing therapeutics, collectively known as MINIC RNA. MINIC RNA technology
holds the potential to address the root causes of diseases by modulating or correcting
specific gene expressions. Starna Therapeutics, on the other hand, contributes its
patented STAR LNP delivery technology. LNPs are crucial for efficiently and safely
delivering RNA-based therapeutics into cells, and STAR LNP is believed to offer
enhanced stability and targeting capabilities. Particularly in the treatment of lung
diseases, a critical challenge is to deliver drugs selectively to lung tissues while
minimizing systemic side effects. The two companies aim to jointly screen, optimize, and
prepare preclinical candidate molecules for regulatory submission, ultimately advancing
them into clinical development. This approach is expected to lead to the creation of
groundbreaking therapeutics for lung diseases, such as inflammatory and hereditary

lung disorders, where conventional treatments have had limited efficacy.



Background & Context

Lung diseases, due to their diversity and complexity, continue to present numerous
unmet medical needs. Especially in diseases involving genetic factors and chronic
inflammation, symptomatic relief often constitutes the primary treatment, with a scarcity
of curative therapies. RNA gene editing technology holds potential advantages in safety
and reversibility compared to traditional gene therapy, attracting attention as the next
frontier in precision medicine. LNP-mediated RNA delivery technology has been widely
adopted as a foundational technology for various RNA-based therapeutics since its
efficacy was demonstrated in mRNA vaccines. The partnership between Recorna and
Starna suggests that the Chinese biopharmaceutical industry is enhancing its capacity to
develop innovative modalities with international competitiveness. This underscores how
crucial highly efficient organ-specific gene delivery is for the success of RNA

therapeutics.

Strategic Significance & Outlook

The strategic partnership between Recorna and Starna Therapeutics has the potential to
bring significant advancements to the development of RNA gene editing therapeutics for
lung diseases. The high-precision delivery of MINIC RNA to the lungs via STAR LNP
technology will be key to maximizing therapeutic efficacy and minimizing side effects. If
promising preclinical candidates are identified through their joint research and smoothly
transition into clinical development, this collaboration holds the potential to establish new
standards in lung disease treatment. This partnership will not only enhance the
international influence of Chinese biotechnology companies but also serve as an
important example of how RNA-based gene editing technology can improve the lives of

many patients by providing organ-specific therapies.

Source: https://flcube.com/recorna-and-starna-therapeutics-join-forces-to-advance-rna-gene-editing-in-
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#25 The Pharma Al Data Problem: Complex Clinical
Trial Data Impedes Al Model Development and
Deployment

Published September 10, 2026 ACI Infotech USA

| OVERVIEW

Despite significant investments in Al within the pharmaceutical sector, the structural
complexity and inconsistency of clinical trial data present a major 'clinical trial data
problem," hindering the effective deployment of Al models. This issue is a primary
reason why Al often fails to deliver expected outcomes, underscoring the critical need
for specialized data infrastructure and management strategies in pharmaceutical Al.
Resolving this problem is paramount for the commercial success of Al in drug

discovery.



| IN DEPTH

Key Findings

Despite substantial investments in Artificial Intelligence (Al) across the pharmaceutical
industry, the inherent structural complexity and lack of consistency in clinical trial data
pose a significant barrier—dubbed the 'clinical trial data problem'—that impedes the
large-scale deployment of Al models and the achievement of anticipated results. This
issue highlights the critical need for specialized data infrastructure and strategic

approaches to unlock the full potential of pharmaceutical Al.

Technical and Clinical Details

Al models, particularly machine learning algorithms, achieve their maximal effectiveness
when trained on large volumes of high-quality, consistent data. However, clinical trial
data, by its very nature, is often highly complex and heterogeneous. It is collected from
diverse sources such as electronic health records, wearable devices, laboratory results,
and imaging diagnostics, leading to inconsistencies in formats, terminologies, and
collection protocols. Furthermore, patient variability, disease heterogeneity, differences in
treatment regimens, and the intricacies of trial designs further compromise data
consistency. Such 'dirty' data adversely affects Al model training, leading to reduced
predictive accuracy and potentially erroneous conclusions. Consequently, Al struggles to
meet expectations for accelerating drug discovery and streamlining clinical trials, limiting
its impact. Addressing this challenge requires robust data infrastructure for integration,
standardization, cleansing, and expert curation, along along with a dedicated team of

clinical data scientists.



Background & Context

The pharmaceutical industry has long contended with the challenges of prolonged
development timelines, high costs, and low success rates for new drugs. Al emerged as
a beacon of hope to alleviate these issues. Initial research demonstrated Al's promising
capabilities in target identification, lead optimization, and molecular design, attracting
significant investment. However, as Al models attempt to support practical decision-
making within the clinical development phase, particularly with real-world clinical trial
data, existing data environments have proven to be bottlenecks. This 'clinical trial data
problem' is increasingly recognized not as a limitation of Al technology itself, but as a
structural issue concerning data management and governance that requires industry-
wide attention. Until this problem is resolved, Al's value will remain confined to isolated

parts of the drug discovery process, failing to achieve end-to-end efficiency.

Strategic Significance & Outlook

The future of pharmaceutical Al hinges on its ability to overcome the clinical trial data
problem. Moving forward, pharmaceutical companies must prioritize modernizing their
data infrastructure, promoting data standardization, and developing data science
expertise in parallel with Al technology investments. This includes establishing industry-
standard protocols, developing data sharing frameworks, and building Al-optimized data
lakes and warehouses. By improving data quality and ensuring accessibility, Al models
can deliver more accurate predictions and insights, truly accelerating the entire drug
discovery process. Successfully addressing this challenge will establish pharmaceutical
Al not merely as an auxiliary tool but as a core technology capable of fundamentally
transforming new drug development decision-making. Effective resolution of this
problem is key to the commercial success of Al in drug discovery and to delivering

innovative therapies to patients more rapidly.

Source: https://aciinfotech.com/blogs/pharma-ai-data-problem-why-clinical-trial-data-kills-your-models
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#26 Moderna's RSV Vaccine mRESVIA® Receives FDA
Approval as mRNA Therapeutics Advance in Non-
Vaccine Applications

Published September 08, 2026  Facebook (Vaxcyte, Vivaldi Biosciences) USA

| OVERVIEW

Moderna's RSV vaccine mRESVIA® gained FDA approval following Breakthrough
Therapy Designation, reaffirming the power of mMRNA technology in infectious disease
prevention. Concurrently, mRNA therapeutics are actively being developed for a
broad spectrum of non-vaccine applications, including heart failure and genetic
disorders, currently in preclinical or early clinical stages. While pediatric COVID-19
vaccine (MRNA-1273) EUA applications and nasal spray mRNA vaccine research
progress, challenges such as systemic antigen production via lipid nanoparticles and

DNA contamination risks are also noted.



| IN DEPTH

Key Findings

Moderna's RSV vaccine, mMRESVIA®, has received U.S. FDA approval following
Breakthrough Therapy Designation, firmly re-establishing the efficacy of mMRNA
technology in infectious disease prevention. Parallel to this success, mMRNA therapeutics
are also undergoing active research and development in preclinical and early clinical
stages for a wide range of non-vaccine therapeutic applications, including heart failure,

genetic disorders, and cancer treatments.

Technical and Clinical Details

MRNA (messenger RNA) therapeutics function by temporarily instructing the body's cells
to produce specific proteins, thereby exerting a therapeutic effect. The approval of
Moderna's mRESVIA® RSV vaccine demonstrates that mRNA technology can safely
and effectively induce an immune response, contributing to the prevention of severe
disease from RSV infection in older adults. In non-vaccine applications, the following

areas are of particular interest:

o Heart Failure: Research is ongoing to improve cardiac function by inducing the

production of proteins that promote heart repair and regeneration.

* Genetic Disorders: Efforts are being made to deliver mMRNA to compensate for
missing or dysfunctional proteins, addressing the root causes of diseases. Examples

include cystic fibrosis and specific metabolic disorders.

o Cancer Immunotherapy: Approaches are being developed to administer mRNA that
presents cancer-specific antigens, activating the patient's own immune system to

attack cancer cells.

Moderna has also submitted an Emergency Use Authorization (EUA) application for its
pediatric COVID-19 mRNA vaccine (mMRNA-1273) for children aged 6 months to less
than 6 years, and is researching nasal spray mRNA vaccines to diversify administration
routes. However, challenges in mRNA therapeutic development include the risk of
systemic antigen production by lipid nanoparticles (LNPs) and potential DNA
contamination during the manufacturing process. Ensuring safety and quality control in

these areas will be crucial going forward.



Background & Context

The rapid development and approval of mMRNA vaccines during the COVID-19 pandemic
marked a major turning point for mRNA technology. This global recognition of mMRNA's
swift development capabilities, high efficacy, and relatively favorable safety profile
spurred the pharmaceutical industry to significantly expand the application of mMRNA
technology beyond vaccines. It has generated immense expectations for innovative
therapies across numerous diseases that were previously difficult to treat, including
cardiovascular diseases, genetic disorders, and cancer. Major pharmaceutical and
biotech companies are heavily investing in mRNA non-vaccine applications, making this

sector one of the fastest-growing segments in the biopharmaceutical market.

Strategic Significance & Outlook

Moderna's RSV vaccine approval strongly suggests that mRNA technology has matured
and is poised for clinical application across diverse therapeutic areas. Future
advancements in non-vaccine applications of mMRNA therapeutics promise new hope for
patients with intractable diseases. Particularly, breakthroughs are anticipated in areas
where traditional therapies have reached their limits, such as genetic disorders and heart
failure. However, success hinges on overcoming technical challenges, especially quality
control in large-scale manufacturing, optimization of delivery systems, and the
accumulation of long-term safety data. By addressing these challenges, mRNA
therapeutics could establish themselves as a core modality fundamentally transforming
21st-century medicine. Researchers and investors worldwide will continue to closely

monitor developments in this dynamic field.

Source: https://www.facebook.com/biospacecommunity/posts/after-mastering-mass-market-mrna-
production-during-the-pandemic-the-industry-now/1811889013574985/
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Catalent successfully completed a $4.1 billion debt refinancing, earmarking
substantial capital for expanding its biologics and oral drug manufacturing capacity.
These strategic investments, including enhancements to its Zydis ODT platform and
large-scale bioreactor capabilities, address the robust customer demand for
advanced drug delivery technologies and peptide-based therapies such as GLP-1s.

The company also introduced Qai, an Al tool to bolster quality management systems.



| IN DEPTH

Key Findings

Catalent, a leading Contract Development and Manufacturing Organization (CDMO), has
announced the successful completion of a $4.1 billion debt refinancing, strategically
allocating the proceeds to significantly expand its manufacturing capacities for biologics
and oral drug products. This substantial investment directly targets the burgeoning
market demand for advanced drug delivery technologies and peptide-based therapies,
including the highly sought-after GLP-1 agonists, underscoring Catalent's commitment to

reinforcing its market leadership in these critical areas.

Technical / Clinical Details

The planned expansions are centered on two primary areas: enhancing Catalent's
proprietary Zydis ODT (Orally Disintegrating Tablet) platform and increasing large-scale
bioreactor capacity for biologics. The Zydis ODT technology offers a convenient, water-
free administration route for patients, particularly those with dysphagia or seeking
improved compliance. The augmentation of bioreactor capacity is crucial for scaling up
production of monoclonal antibodies and other complex protein therapeutics, ensuring a
stable and ample global supply. Furthermore, Catalent is integrating innovative digital
solutions, exemplified by its recent launch of Qai, an Al-powered tool designed to
streamline and improve quality management system (QMS) processes, signaling a

proactive approach towards smart manufacturing and quality assurance.

Background & Context

The pharmaceutical industry is experiencing unprecedented growth in the biologics
sector, driven by new modalities like gene and cell therapies, and particularly by the
explosive demand for GLP-1 related drugs in the treatment of obesity and type 2
diabetes. This surge in demand often outstrips the in-house manufacturing capabilities of
many pharmaceutical companies, leading to an increased reliance on specialized
CDMGOs. Concurrently, shifts in global trade policies and a movement towards
pharmaceutical supply chain onshoring further amplify the strategic importance of
investing in domestic or near-shore manufacturing capabilities. Catalent's refinancing
and subsequent investment are thus a timely and well-positioned response to these

powerful industry trends, aiming to secure its long-term growth trajectory.



Strategic Significance & Outlook

This significant investment by Catalent is expected to solidify its position as a key
enabler in the development and commercialization of complex biologics and advanced
oral drug products. By expanding its capacities, Catalent will play a pivotal role in
alleviating supply constraints, accelerating drug-to-market timelines, and ensuring
patient access to innovative therapies. The integration of Al in quality management also
positions Catalent at the forefront of digital transformation within the CDMO space,
setting new benchmarks for efficiency and reliability. As the GLP-1 market continues its
exponential growth and new biologic pipelines mature, Catalent's enhanced capabilities

will be instrumental in supporting the broader pharmaceutical ecosystem.

Source: https://www.pharmamanufacturing.com/sector/contract-manufacturing/article/55404052/catalent-

invests-in-biologics-oral-drug-manufacturing-following-refinancing
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#28 lonis' Zanvastro (Zilganersen) Gains FDA Approval
as First Disease-Modifying ASO Therapy for Alexander
Disease

Published September 03, 2026 Fierce Pharma USA

| OVERVIEW

lonis Pharmaceuticals has received FDA approval for Zanvastro (zilganersen), an
antisense oligonucleotide (ASO) therapy, as the first disease-modifying treatment for
Alexander disease. Zanvastro operates by specifically reducing glial fibrillary acidic
protein (GFAP) production and met its primary endpoint in a pivotal Phase 3 trial. This
marks lonis's inaugural independent neurology drug launch, solidifying its pipeline in

rare neurodegenerative diseases.



| IN DEPTH

Key Findings

lonis Pharmaceuticals has announced that its antisense oligonucleotide (ASO) therapy,
Zanvastro (zilganersen), has received approval from the U.S. Food and Drug
Administration (FDA) as the first disease-modifying treatment for Alexander disease.
This landmark approval provides a targeted therapeutic option for patients suffering from
this rare and severe neurodegenerative disorder, where no such disease-modifying
treatments previously existed. Zanvastro is designed to address the underlying

pathology by decreasing the overexpression of glial fibrillary acidic protein (GFAP).

Technical / Clinical Details

Zanvastro functions as an ASO that specifically targets the GFAP gene, leading to a
reduction in its MRNA levels and, consequently, a decrease in GFAP protein production.
Alexander disease is characterized by mutations in the GFAP gene, resulting in an
abnormal accumulation of GFAP within astrocytes in the brain, which causes
progressive neurological damage. The therapy is administered via intrathecal injection
every 12 weeks directly into the cerebrospinal fluid. In a pivotal Phase 3 randomized,
controlled clinical trial, Zanvastro successfully met its primary endpoint, demonstrating
significant improvements in motor function and neurological symptoms, including
enhanced walking speed and overall motor skills in both pediatric and adult patient
populations. The safety profile observed was favorable, with common ASO-related
gastrointestinal issues being manageable. The FDA advisory panel's unanimous

recommendation for approval further underscored the robust clinical utility of Zanvastro.



Background & Context

Alexander disease has long represented an area of high unmet medical need, with
existing treatments primarily focused on symptomatic management rather than
addressing the root cause of the disease. The approval of Zanvastro signifies a crucial
milestone for ASO technology, firmly establishing its viability as a therapeutic modality
for rare neurological conditions. As a pioneer in ASO therapeutics, lonis
Pharmaceuticals' achievement with Zanvastro highlights its independent capability to
develop and launch drugs in the neurology space. This success is expected to catalyze
further research and development of ASO therapies for other challenging
neurodegenerative disorders, such as amyotrophic lateral sclerosis (ALS) and

Huntington's disease.

Strategic Significance & Outlook

The introduction of Zanvastro to the market offers Alexander disease patients their first
therapeutic option that targets the fundamental cause of their condition. lonis
Pharmaceuticals is committed to gathering additional clinical evidence for Zanvastro and
to advancing its next-generation ASO pipeline in the rare neurodegenerative disease
field. This approval is anticipated to serve as a strong foundation for the company to
expand its neurology franchise and deliver transformative treatments to a broader
patient population. Global regulatory submissions and market expansion are also

expected to be pursued, potentially bringing hope to patients worldwide.

Source: https://www.fiercepharma.com/pharmalionis-breakthrough-alexander-disease-approval-

establishes-pillar-rare-disease-pipeline
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| OVERVIEW

Waterfall Scientific has been awarded up to $54.5 million from ARPA-H to lead a
consortium in developing the ESCALATOR project, a continuous-flow platform for
mRNA manufacturing and characterization. This initiative aims to overcome the
limitations of traditional batch-based mRNA production by integrating microfluidic

DNA synthesis, RNA transcription, purification, formulation, and fill-finish processes.

/!

The project includes partners like Ansa Biotechnologies and Ginkgo Bioworks,

promising to revolutionize rapid and scalable mRNA drug supply.
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Key Findings

Waterfall Scientific has secured a substantial award of up to $54.5 million from the
Advanced Research Projects Agency for Health (ARPA-H) to spearhead the
'ESCALATOR' project. This ambitious initiative focuses on developing a continuous-flow
platform for mMRNA manufacturing and characterization, aiming to fundamentally
transform how mRNA-based therapeutics are produced. The funding underscores a
strategic national effort to enhance the speed, scalability, and resilience of mMRNA

vaccine and drug supply chains.

Technical / Clinical Details

The ESCALATOR project is designed to integrate the entire mRNA manufacturing
process into a streamlined, continuous-flow system. This platform will encompass
microfluidic-based DNA synthesis, efficient RNA transcription, advanced purification
techniques, precise formulation into lipid nanoparticles (LNPs), and integrated fill-finish
operations. By transitioning from traditional batch-based methods to a continuous
process, the platform is expected to significantly reduce manufacturing time, improve
product consistency, and minimize material waste. This integrated approach offers
unparalleled flexibility in production scale, allowing for rapid ramp-up in response to
urgent public health needs, such as future pandemics. The consortium bringing this
vision to life includes key partners like Ansa Biotechnologies, Volta Labs, Polymorphic
Biosciences, Tensentric, and Ginkgo Bioworks, leveraging diverse expertise in areas

from DNA synthesis to bioprocess automation.

Background & Context

The COVID-19 pandemic highlighted both the immense potential of mMRNA technology
and the inherent challenges of rapidly scaling up production using conventional
manufacturing paradigms. Batch processing, while established, is often characterized by
lengthy cycle times, high capital expenditure, and limited adaptability to fluctuating
demand. ARPA-H was established precisely to foster breakthrough innovations that
address critical health and security challenges, making the ESCALATOR project a
perfect fit for its mandate. Continuous manufacturing has been a long-standing goal for
the pharmaceutical industry, and its application to complex biological molecules like

MRNA represents a significant paradigm shift in biopharmaceutical production.



Strategic Significance & Outlook

The successful development of the ESCALATOR platform promises to have far-reaching
implications, not only by reducing the cost and improving access to mRNA therapeutics
but also by strengthening global preparedness for future health crises. A robust
continuous-flow mMRNA manufacturing capability would accelerate the development and
production of next-generation mMRNA vaccines and therapies for indications such as
oncology, infectious diseases, and rare genetic disorders, enabling faster patient access.
Furthermore, this technology will contribute to the resilience and onshoring initiatives of
pharmaceutical supply chains, offering substantial strategic value from a national
security perspective. Waterfall Scientific and its partners are poised to play a pivotal role

in shaping the future of MRNA production.

Source: https://pulse2.com/waterfall-scientific-awarded-up-to-54-5-million-from-arpa-h-for-mrna-

manufacturing-platform/
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#30 US Trade Policy and BIOSECURE Act Drive Major
Reshaping and Investment in Global ADC
Manufacturing Landscape

Published September 11, 2026  Bioprocess Online  USA

| OVERVIEW

U.S. trade policy and the BIOSECURE Act are significantly reshaping the Antibody-
Drug Conjugate (ADC) manufacturing landscape, spurring substantial investments in
capacity across the U.S., Europe, and Asia. This legislative pressure aims to reduce
reliance on certain biotechnology firms and strengthen supply chain resilience.
Leading CDMOs like Lonza and Samsung Biologics are expanding capabilities for
payload-linker manufacturing and dedicated ADC facilities, offering sponsors more

options but also increasing supply-chain management complexity.



| IN DEPTH

Key Findings

The convergence of evolving U.S. trade policy and the proposed BIOSECURE Act is
profoundly reshaping the Antibody-Drug Conjugate (ADC) manufacturing sector,
catalyzing significant investments in production capacity across North America, Europe,
and Asia. This policy shift is fundamentally aimed at de-risking pharmaceutical supply
chains by reducing dependence on specific foreign biotechnology entities, thereby
driving a global reorganization of ADC production capabilities, a modality critical for

oncology.

Technical / Clinical Details

ADCs are highly complex therapeutics consisting of a potent cytotoxic payload
conjugated to a disease-specific antibody via a linker. Their manufacturing demands
sophisticated technical expertise and specialized infrastructure, particularly for the
synthesis of toxic payloads, precise conjugation chemistry, and subsequent purification
and fill-finish operations. Strict containment measures and rigorous quality control are
essential throughout these processes. In response to these intricate requirements,
prominent Contract Development and Manufacturing Organizations (CDMOs) such such
as Lonza and Samsung Biologics are aggressively expanding their capabilities. This
includes investing in specialized facilities for handling high-potency active
pharmaceutical ingredients (HPAPIs), optimizing conjugation reactions, and
implementing advanced isolator technologies. These expansions provide ADC
developers with a broader array of geographically diverse and technologically advanced

manufacturing partners, enhancing flexibility and mitigating single-source risks.



Background & Context

The ADC market has experienced rapid expansion, solidifying its position as a
cornerstone in cancer therapy due to its targeted efficacy. This growth, however, has
also created bottlenecks, as specialized ADC manufacturing expertise has historically
been concentrated among a limited number of CDMOs. The BIOSECURE Act, driven by
national security concerns, specifically targets certain foreign biotechnology companies,
potentially restricting U.S. federal funding from being used for their services. This
legislative pressure provides a strong impetus for pharmaceutical companies to diversify
their supply chains and seek out alternative, secure manufacturing partners, thereby
encouraging the onshoring or 'friend-shoring' of critical biopharmaceutical production

capabilities.

Strategic Significance & Outlook

The impact of U.S. trade policy and the BIOSECURE Act is expected to accelerate the
geographical diversification and capacity expansion of ADC manufacturing globally. This
trend allows ADC developers to mitigate supply chain risks and establish more resilient
production networks, less susceptible to geopolitical disruptions. However, this
dispersion of manufacturing sites also introduces new challenges, including navigating
diverse regulatory requirements across different regions, managing increased logistical
complexities, and optimizing cost efficiencies. CDMOs that can offer comprehensive,
end-to-end ADC manufacturing solutions, coupled with robust regulatory support and
strong supply chain management, are strategically positioned to thrive in this evolving
landscape. Ultimately, these shifts are crucial for ensuring the rapid development and

stable global supply of life-saving ADC therapies to patients worldwide.

Source: https://www.adcreview.com/business-economics/us-trade-policy-and-biosecure-reshape-the-adc-

manufacturing-landscape/
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#31 Eli Lilly's Oral GLP-1 Agonist Orforglipron Shows
Promising Weight Loss and Safety in Phase 2 Trials,
Rivaling Injectables

Published September 11, 2026  Endocrinology Today USA

| OVERVIEW

Eli Lilly's investigational oral GLP-1 receptor agonist, Orforglipron, demonstrated
weight loss comparable to some injectable GLP-1s in Phase 2 trials for obesity and
type 2 diabetes. As a non-peptide small molecule, it offers a novel oral administration
route, bypassing degradation by digestive enzymes. While gastrointestinal issues
were common adverse events, this development represents a significant step

towards more convenient GLP-1 therapies and expanded treatment options.



| IN DEPTH

Key Findings

Eli Lilly's investigational oral GLP-1 receptor agonist, Orforglipron, has achieved
promising results in its Phase 2 clinical trials for obesity and type 2 diabetes,
demonstrating weight loss efficacy comparable to that observed with some existing
injectable GLP-1 receptor agonists. This breakthrough signifies a crucial advancement
towards developing a non-injectable GLP-1 therapy, offering enhanced convenience for

patients.

Technical / Clinical Details

Orforglipron stands out due to its classification as a non-peptide small molecule GLP-1
receptor agonist. This structural characteristic enables it to be orally administered
without succumbing to degradation by digestive enzymes in the gastrointestinal tract, a
common challenge for peptide-based drugs. In the Phase 2 clinical trials, Orforglipron
demonstrated statistically significant weight reduction compared to placebo. The
magnitude of weight loss observed in patients receiving Orforglipron was noted to be on
par with data from certain injectable GLP-1 agonists. Regarding its safety profile,
common adverse events included gastrointestinal issues such as nausea, vomiting, and
diarrhea, consistent with the known class effects of GLP-1 receptor agonists. These
events were generally mild to moderate and appeared manageable through dose

titration or adjustment strategies.

Background & Context

GLP-1 receptor agonists have revolutionized the treatment landscape for obesity and
type 2 diabetes, exhibiting remarkable efficacy in glycemic control and weight
management. However, the predominantly injectable nature of these therapies presents
challenges related to patient burden and adherence. The development of an effective
oral GLP-1 receptor agonist represents a significant frontier, aiming to overcome these
barriers and broaden therapeutic access. Non-peptide small molecule drugs like
Orforglipron also offer potential advantages in terms of manufacturing ease and cost-
effectiveness, positioning them to make a substantial impact on the burgeoning GLP-1

market.



Strategic Significance & Outlook

The favorable Phase 2 results for Orforglipron strongly suggest its potential as a
transformative oral option in the management of obesity and type 2 diabetes. The next
critical step involves large-scale Phase 3 clinical trials to comprehensively evaluate its
long-term efficacy, safety, and tolerability across broader patient populations. Should
Orforglipron successfully navigate these advanced trials, it could significantly alter the
competitive dynamics within the GLP-1 market, expanding access to a large segment of
patients who prefer oral medications over injections. This would further solidify Eli Lilly's
leadership in the metabolic disease space, making its continued development a focal

point for the pharmaceutical industry.
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