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Comprehensive Equity Research and
Strategic Valuation Report: Moleculin
Biotech, Inc. (NASDAQ: MBRX)

Executive Summary

Moleculin Biotech, Inc. (NASDAQ: MBRX) occupies a highly asymmetrical position within the
late-stage clinical biopharmaceutical sector. Headquartered in Houston, Texas, and
incorporated in 2015, the enterprise is fundamentally anchored by a pipeline of targeted
oncology and antiviral therapeutics designed to address aggressive, treatment-resistant
malignancies." The company’s flagship clinical asset, Annamycin, is a next-generation
anthracycline currently in a pivotal Phase 2B/3 trial for relapsed or refractory acute myeloid
leukemia (R/R AML) and a Phase 1B/2 trial for soft tissue sarcoma (STS) lung metastases.’
Beyond its anthracycline program, Moleculin is advancing two distinct portfolios targeting
fundamental tumor survival mechanisms: the WP1066 portfolio (including WP1066, WP1193,
and WP1220), which focuses on inhibiting the p-STAT3 oncogenic transcription factor, and the
WP1122 portfolio (including WP1122, WP1096, and WP1097), which utilizes 2-deoxy-D-glucose
(2-DG) analogs to inhibit tumor glycolysis.'

Despite a clinical profile that demonstrates robust efficacy—including a 40% preliminary
composite complete remission (CRc) rate in its ongoing AML trial—the company’s market
capitalization remains severely depressed, fluctuating between $8 million and $12 million.? This
valuation disconnect is not entirely reflective of clinical failure, but rather is the result of
extreme market microstructure dynamics and a reliance on dilutive financing. An analysis of
proprietary trading data reveals that an astonishing 24,319,311 split-adjusted shares have been
shorted since June 2016, representing an average of 39.20% of the total daily trading volume
at a Volume Weighted Average Price (VWAP) of $84.46.2 Consequently, the equity has
suffered a catastrophic compression from a recent high of $24.00 down to $2.43.?

This report provides an exhaustive evaluation of Moleculin’s clinical pipeline, its 2025 financial
and operational standing per recent Securities and Exchange Commission (SEC) filings, and its
competitive positioning against highly valued menin-inhibitor peers such as Kura Oncology and
Syndax Pharmaceuticals. Furthermore, to navigate the modern paradigm of computational
biology, this analysis pioneers a strategic framework for integrating next-generation artificial



intelligence—specifically AlphaFold 4 (IsoDDE), Microsoft Co-Scientist, and AlphaGenome,
orchestrated by Large Language Models (LLMs) including ChatGPT, Grok, and Claude. This
technological integration presents a transformative opportunity for Moleculin to optimize
clinical trial management, automate in silico drug discovery, and ultimately justify an optimistic
valuation forecast predicated on strategic partnerships and Phase 3 clinical success.

Corporate Overview and Operational Posture

Moleculin Biotech was established to commercialize a portfolio of licensing agreements and
intellectual property originating from the University of Texas MD Anderson Cancer Center.?
The fundamental operational thesis of the company is to identify highly validated oncogenic
targets and mechanisms of action—such as anthracycline-induced DNA intercalation, STAT3
transcription, and aerobic glycolysis—and engineer novel molecules that circumvent the
historical limitations of these approaches, namely systemic toxicity and multidrug resistance.?

The operational execution of this strategy requires substantial capital deployment into global
clinical trials. An examination of the company's latest SEC Form 10-K for the fiscal year ended
December 31, 2025, reveals the stark financial realities of a late-stage, pre-revenue
biopharmaceutical entity. Moleculin reported zero product revenue for the fiscal years 2024
and 2025." The company incurred operating expenses totaling $25.1 million in 2025, a slight
decrease from the $26.6 million incurred in 2024." This operating expenditure was heavily
weighted toward the advancement of its clinical pipeline, with $15.9 million allocated directly to
research and development (R&D) and $9.2 million to general and administrative (G&A)
functions.®™

The net loss available to common stockholders expanded to $33.6 million in 2025, compared to
a net loss of $26.0 million in the prior year. This expansion in net loss was significantly driven
by non-cash, warrant-related derivative expenses stemming from the company's complex
capital structure.”™ The weighted average common shares outstanding for basic and diluted
calculations in 2025 stood at 1,184,569, a figure that reflects the ongoing impact of reverse
stock splits implemented to maintain compliance with NASDAQ listing requirements.™

Liquidity and cash runway remain the most critical operational risks. As of December 31, 2025,
Moleculin held $8.9 million in cash and cash equivalents.™ Recognizing the capital intensity of
the ongoing Phase 3 MIRACLE trial, management executed a strategic warrant exercise
agreement in early 2026, which generated approximately $8.3 million in gross proceeds.® While
this capital injection extends the operational runway into the third quarter of 2026, it
necessitated the issuance of new, unregistered warrants for up to 6.36 million shares,
perpetuating the cycle of potential equity dilution.” The company's operations are therefore
defined by a race against time: it must reach definitive clinical data readouts that validate its
pipeline before its cash reserves are depleted, thereby allowing it to negotiate non-dilutive



partnerships from a position of strength.

Clinical Pipeline Deep Dive

Moleculin’s discovery and development pipeline is bifurcated into three distinct molecular
families: the next-generation anthracycline Annamycin, the WP1066 immune and transcription
modulator portfolio, and the WP1122 metabolic inhibitor portfolio.

The Anthracycline Evolution: Annamycin

Anthracyclines, such as doxorubicin and daunorubicin, have constituted the pharmacological
backbone of induction chemotherapy for acute leukemias and various solid tumors for over
four decades. Their mechanism of action involves intercalating into DNA base pairs and
inhibiting topoisomerase Il, leading to catastrophic DNA double-strand breaks and cellular
apoptosis.? However, the clinical utility of traditional anthracyclines is severely bounded by two
insurmountable limitations. First, they induce a cumulative, dose-dependent cardiotoxicity that
frequently leads to irreversible congestive heart failure, necessitating strict lifetime maximum
dosage limits.? Second, tumor cells rapidly develop resistance to these agents by upregulating
ATP-binding cassette (ABC) transporters, specifically the MDR1 P-glycoprotein efflux pump,
which actively expels the drug from the intracellular space.?

Annamycin is a structurally novel anthracycline engineered to evade these specific limitations.
The molecule incorporates a unique iodine atom at the C-2 position of the anthracycline
aglycone and features a 3'-deamination on the sugar moiety.? These precise structural
modifications eliminate the molecule's affinity for the MDR1 efflux pump, allowing Annamycin
to accumulate in highly resistant tumor cells.? Furthermore, the active pharmaceutical
ingredient is encapsulated within a multilamellar liposomal delivery system, which radically
alters its in vivo biodistribution.? Preclinical and clinical pharmacokinetics demonstrate that
liposomal Annamycin bypasses myocardial tissue and instead concentrates heavily in the bone
marrow and pulmonary systems, effectively eliminating the cardiotoxic cascade.?

The clinical validation of Annamycin is currently centralized in the MIRACLE trial (Moleculin R/R
AML AnnAraC Clinical Evaluation), a pivotal, adaptive design Phase 2B/3 study evaluating
Annamycin in combination with high-dose cytarabine (AnnAraC) for second-line R/R AML.2 The
trial is a global endeavor, currently actively recruiting across nine countries, including the US,
Spain, Poland, Italy, and Ukraine.? In March 2026, the company achieved a critical milestone by
enrolling the 45th subject, triggering the final countdown to the planned interim data
unblinding scheduled for mid-2026.3

The preliminary efficacy data generated thus far is striking. Blinded data from the first 30
subjects in the MIRACLE trial revealed a 40% composite complete remission (CRc) rate,



comprising a 30% Complete Remission (CR) and a 10% Complete Remission with partial
hematological recovery (CRh).2 To contextualize this, historical response rates for standard-of-
care cytarabine salvage therapies in second-line AML rarely exceed 15% to 18%.? Furthermore,
in the previously completed MB-106 Phase 1B/2 trial, Annamycin demonstrated a 60% CRc rate
specifically in patients who were refractory to or had relapsed following venetoclax-based
regimens.? This is a profoundly difficult-to-treat demographic with a historical median overall
survival of merely 2.4 months, highlighting Annamycin's potential as a pipeline-in-a-product
salvage therapy.?

Crucially, the safety profile remains unblemished regarding cardiac events. Independent
expert reviews of over 90 patients treated with Annamycin have confirmed zero instances of
cardiotoxicity, even among patients dosed up to five times the historical lifetime maximum
allowable limit for standard anthracyclines.?

Beyond leukemia, Annamycin’s pulmonary accumulation has established a robust rationale for
treating solid tumors. The completed Phase 1B/2 MB-107 study evaluated Annamycin as a
monotherapy for soft tissue sarcoma (STS) lung metastases.’ In a cohort of patients with a
median of six prior lines of therapy, Annamycin delivered a median overall survival of 13.5
months, significantly outperforming expected outcomes for salvage therapy in this indication.?
The FDA has granted Fast Track Designation and Orphan Drug Designation to Annamycin for
both R/R AML and STS lung metastases.? Looking forward, Moleculin is expanding its
Annamycin footprint through investigator-initiated trials (lITs), including a 2026 trial sponsored
by Atlantic Health for third-line pancreatic cancer, and preclinical collaborations targeting
glioblastoma multiforme (GBM).?®

Targeted Transcription Modulation: The WP1066 Portfolio

The WP1066 portfolio, which encompasses WP1066, WP1193, and WP1220, represents
Moleculin’s endeavor to modulate oncogenic transcription factors and stimulate antitumor
immune responses.' The primary molecular target for this portfolio is the phosphorylated
Signal Transducer and Activator of Transcription 3 (p-STAT3).* STAT3 is a transcription factor
that, when aberrantly and constitutively activated, translocates to the nucleus and upregulates
the expression of genes responsible for tumor proliferation, angiogenesis, metastasis, and the
suppression of the host's immune response (specifically via regulatory T-cells).*

Despite decades of recognition as a highly validated oncology target, STAT3 has earned a
reputation in the pharmaceutical industry as "undruggable" due to the lack of traditional, deep
hydrophobic binding pockets on the protein's surface required for small molecule inhibition.?
WP1066 is a novel small molecule designed to overcome this by degrading the upstream
kinases responsible for STAT3 phosphorylation, thereby preventing its activation and nuclear
translocation.?



WP1066 possesses a distinct pharmacological advantage: the ability to readily cross the blood-
brain barrier, making it an ideal candidate for central nervous system malignancies.? In late
2025, Moleculin announced positive results from a Phase 1 clinical trial evaluating oral WP1066
in pediatric patients with recurrent malignant brain tumors, demonstrating both an acceptable
safety profile and preliminary signs of antitumor immune activity.® Concurrently, an NIH-
funded, Investigator-Initiated Phase 2 trial is actively enrolling at Northwestern University,
evaluating WP1066 in combination with radiation therapy for adult glioblastoma, based on
compelling animal models showing synergistic therapeutic responses and immune "memory"
against the tumor.?

The broader WP1066 portfolio includes WP1193, an analog currently in preclinical development,
and WP1220, a structurally related compound being evaluated for the topical treatment of
cutaneous T-cell ymphoma.' The strategic focus on IITs for this portfolio allows Moleculin to
generate critical human efficacy data while shifting the financial burden of trial execution to
well-funded academic and research institutions.?

Metabolic Reprogramming: The WP1122 Portfolio

The WP1122 portfolio, which includes WP1122, WP1096, and WP1097, targets the unique
metabolic dependencies of malignant cells." In the 1920s, Otto Warburg observed that cancer
cells preferentially utilize inefficient aerobic glycolysis for energy production, even in the
presence of adequate oxygen—a phenomenon known as the Warburg effect.” To sustain this
inefficient energy production, tumors heavily upregulate glucose transporters (GLUTs) and
consume glucose at vastly accelerated rates.*

Moleculin’s WP1122 portfolio is designed to exploit this vulnerability using inhibitors of
glycolysis, primarily based on the glucose analog 2-deoxy-D-glucose (2-DG).! 2-DG acts as a
competitive inhibitor; it is absorbed by the tumor cell and phosphorylated by hexokinase, but
cannot be further metabolized, leading to the accumulation of 2-DG-6-phosphate, which
inhibits subsequent glycolytic enzymes and effectively starves the tumor cell of ATP.*'

While raw 2-DG has shown theoretical promise, its clinical utility has been hampered by rapid
systemic metabolism and the inability to achieve sufficient intracellular concentrations at
tolerable doses.** WP1122, WP1096, and WP1097 are prodrugs of 2-DG engineered to improve
circulation time, enhance cellular penetration, and enable the targeted release of the active
inhibitor directly within the tumor microenvironment.? Beyond oncology, the WP1122 portfolio
has demonstrated preclinical utility as a broad-spectrum antiviral agent, as many pathogenic
viruses strictly depend on the host cell's glycolytic machinery for replication and glycosylation
of viral envelopes.?



Competitive Landscape and Peer Group Valuation

To properly value Moleculin Biotech, a rigorous comparative analysis against its publicly traded
peer group is required. The oncology sector, specifically the treatment of AML and the pursuit
of STAT3 inhibition, is populated by entities possessing vastly different capital structures and
market valuations, despite comparable clinical stage assets.

Acute Myeloid Leukemia Market Dynamics

The AML therapeutic landscape is transitioning from broad cytotoxic chemotherapy to highly
targeted molecular agents. In this arena, Moleculin’s primary competitors are companies
developing menin inhibitors, specifically Kura Oncology (NASDAQ: KURA) and Syndax
Pharmaceuticals (NASDAQ: SNDX).%

Menin inhibitors target the KMT2A-menin protein-protein interaction, demonstrating efficacy
in acute leukemias characterized by specific genetic anomalies, primarily KMT2A
rearrangements and NPM1 mutations.“® Syndax Pharmaceuticals recently received FDA
approval for its menin inhibitor, Revumenib (Revuforj), based on the AUGMENT-101 trial which
demonstrated a CR/CRh rate of 23% in heavily pretreated patients, with a median duration of
response of 4.5 months.*® Similarly, Kura Oncology’s Ziftomenib (Komzifti) achieved a 23%
CR/CRh rate in its pivotal KOMET-001 trial and is navigating its own FDA approval process.

While these targeted therapies represent a triumph of precision medicine, they are inherently
limited. NPM1 mutations and KMT2A rearrangements account for approximately 30% and 10%
of the AML patient population, respectively.*” Furthermore, targeted therapies frequently face
the rapid emergence of acquired resistance; studies indicate that up to 40% of patients
responding to menin inhibitors eventually develop resistance through secondary mutations in
the MEN1 gene.“° Additionally, these agents carry specific toxicity profiles, including
differentiation syndrome and, in the case of Revumenib, severe QTc prolongation requiring a
boxed warning.>’

By contrast, Moleculin’s Annamycin is a mutation-agnostic therapy. Because it attacks the
fundamental DNA replication machinery via topoisomerase Il inhibition, it does not rely on a
specific genetic mutation, allowing it to address the entirety of the R/R AML population.? From
an efficacy standpoint, the preliminary 40% CRc rate generated in the MIRACLE trial—and the
60% CRc rate seen in venetoclax-refractory patients—mathematically outperforms the 23%
response rates achieved by the menin inhibitors in the salvage setting.?

Despite possessing a drug candidate with broader applicability and potentially superior
response rates, the valuation disparity between these entities is staggering. As of March 2026,
Syndax Pharmaceuticals commands a market capitalization of approximately $2.14 billion, while



Kura Oncology sits at roughly $740 million.** Moleculin Biotech, operating at the exact same
Phase 3 developmental stage, carries a micro-cap valuation of $8 million to $12 million.°

Company Lead AML Mechanism ([Target AML |[Clinical Market
Asset Population Response Capitalization
CR/CRc/CRh

Syndax Revumenib Menin KMT2Ar / 23% CR/CRh  |~$2.14 Billion
(SNDX) Inhibitor NPM1m

(~40%)
Kura (KURA) [Ziftomenib Menin NPM1m 23% CR/CRh  [~$740 Million

Inhibitor (~30%)

Moleculin Annamycin Anthracycline |Mutation 40% - 60% ~$12 Million
(MBRX) Agnostic CRc

(100%)

Table 1: Competitive Landscape and Valuation Comparison for Late-Stage AML Therapeutics
(March 2026 data).?

STAT3 Inhibition Peer Group

In the STAT3 inhibition space, Moleculin’s WP1066 competes with clinical assets from
companies such as Tvardi Therapeutics and Purple Biotech (NASDAQ: PPBT).# Tvardi
Therapeutics recently suffered a severe setback when its lead STAT3 inhibitor failed a Phase 2
trial in idiopathic pulmonary fibrosis due to high dropout rates and a lack of efficacy, resulting
in an 85% collapse in its share price.*® Purple Biotech continues to advance NT219, a dual
inhibitor of IRS1/2 and STAT3, currently in Phase 2 for head and neck cancer.

Moleculin’s strategic differentiation in this competitive sub-sector lies in its focus on neuro-



oncology. By leveraging WP1066's superior blood-brain barrier penetrance for the treatment
of glioblastoma and pediatric brain tumors, Moleculin bypasses the heavily saturated solid
tumor indications pursued by its peers, targeting an orphan indication with an exceptionally
high unmet clinical need.?

Market Microstructure: Analyzing the 39.20% Short
Volume Anomaly

To understand the profound valuation disconnect highlighted in the peer analysis, one must
look beyond clinical data and analyze the market microstructure governing MBRX's equity. The
provided Daily Short Volume data reveals a severe and sustained anomaly: a total of 24,319,311
split-adjusted shares have been shorted since June 2016.? Furthermore, an astonishing
average of 39.20% of the total trading volume has been shorted at a VWAP of $84.46, driving
the share price down from recent highs of $24.00 to current levels near $2.43.2

Understanding this phenomenon requires a technical comprehension of how short volume is
reported and the mechanics of modern market making. The data provided reflects gross daily
short volume reported primarily by off-exchange (FINRA Trade Reporting Facilities) and
proprietary trading venues.*’ It is crucial to distinguish this from Short Interest, which
represents the net outstanding short positions held overnight.

A daily short volume average of 39.20% is a statistical anomaly that occurs due to the
mechanics of High-Frequency Trading (HFT) and market maker exemptions under Regulation
SHO.>" When a retail or institutional investor places a buy order for an illiquid stock like MBRX, a
designated market maker will frequently execute a "temporal short sale" out of their own
inventory to fill the order immediately, providing liquidity to the market.>° Milliseconds later, the
market maker will purchase the shares on the open market or a dark pool to cover the position.
Because the gross data does not report the offsetting "cover" trades, the same block of shares
can be shorted, covered, and re-shorted hundreds of times in a single trading session by
algorithmic trading systems, resulting in short volumes that wildly exceed 100% of the actual
outstanding float.*°

However, while the 39% figure is heavily distorted by HFT liquidity provision, the sustained,
multi-year downward pressure on the stock from a VWAP of $84.46 to $2.43 points to a
destructive financial mechanism commonly known as "toxic" or structured derivative financing.
Over the years, to fund its clinical pipeline, Moleculin has relied on selling warrants and
convertible instruments to institutional investors.’™ A common strategy for these funds is
convertible arbitrage: upon purchasing the warrants, the fund will aggressively short the
common stock in the open market to delta-hedge their position.? As the relentless short selling
drives the price down, the company is forced to execute reverse stock splits to maintain



NASDAQ compliance.' The fund then exercises its warrants to acquire newly printed shares at
a depressed price, using those cheap shares to cover their short positions at a massive profit.

iDate ShortVolume TotalVolume Percent SqueezeTrigger SValue
i3."'25."'2026 92,088 198,424 46.41%  $2.38 $219.169
3/24/2026 67.261 156.454 4299% 8221 $148.647
?3!'23."'2026 28.139 65.819 42.75% 82.11 $59.373
;3."'20/'2026 31,373 78.556 39.94% $2.07 564,942
3/19/2026 20,488 50,428 40.63%  $2.03 $41,591
33.-"18/'2026 45517 87.834 51.82% $2.08 $94.675
3/17/2026 51,387 120,459 42.66% $2.13 $109.454
3/16/2026 40,667 100,797 40.35% $2.06 $83,774
3/13/2026 65,185 141.390 46.10% $2.03 $132.326
3'3:"12:’2026 34.590 109.200 31.68% $2.00 $69.180
33.*'1 12026 31.229 118.433 26.37% $2.01 $62.770
3/10/2026 43,923 122,741 35.79% $2.00 $87.846
3/9/2026 87,501 437.758 19.99% $1.96 $171,502
3'3:"6,-"2026 74,773 178.475 4190% $2.15 $160,762
3/5/2026 27,910 70.338 39.68% $2.28 $63.635
3/4/2026 7.514 83.579 3292% $2.34 $64.383
i3:"3:"2026 53,289 139.710 38.14% $2.30 $122.565
%3:"2.-’2026 25,237 82,613 30.55% $2.37 $59.812
12127/2026 38,882 70.558 55.11% $2.43 $94.483
2/26/2026 40,128 166,275 24.13% $2.48 $99.517
;2:"25.-"2026 88,184 188.556 46.77% $2.56 $225,751
2/24/2026 114.874 261.061 44.00% 5240 $275.698
12/23/2026 52,114 233,019 2236% $2.41 $125,595
2/20/2026 200,406 536,911 37.33% $2.54 $509.031
2/19/2026 833,243 2,119.382 39.32% $2.80 $2.333.080
?;2:"18:’2026 312.834 500,712 62.48% $5.02 $1.570.427
2/17/2026 34,419 66.904 5145% $4.51 $155.230
2/13/2026 34.839 68.971 50.51% $4.30 $149.808
;2:"12:"2026 11,921 19,554 60.96% $4.19 $49.949
12/11/2026 20,278 36.093 56.18% $4.12 583,545
12/10/2026 16,227 25,399 63.89% $4.21 $68.316
2/9/2026 20,932 43,221 48.43% $4.20 $87.914
%2:"6:"2026 96.692 158,198 61.12% $4.10 $396.437
1;2:"5:’2026 12,299 45481 27.04% $4.00 $49.196
2/4/2026 120,166 168.734 71.22% $4.08 $490.277
2/3/2026 12,802 30,530 4193% $4.10 $52.488
Total 24319311 62,041,807 39.20% $84.46 $2,054,117,200

|
‘*Total includes data back to 6-2-16 and is split adjusted. Chart truncated for viewing.



Implications for Future Price Action

At current price levels near $2.43, this market microstructure creates the conditions for a
violent, upside dislocation—a classic "coiled spring" setup. Because the company has
undergone multiple reverse stock splits, the absolute number of tradable shares (the float) has
been drastically reduced.?

If the underlying fundamental thesis of the company is validated—specifically, if the mid-2026
unblinding of the 45-patient MIRACLE data officially confirms a statistically significant
superiority over the cytarabine control arm—the stock will experience a massive influx of retail
and institutional buying volume.? Market makers and hedge funds holding outstanding short
positions will be forced to buy shares in an illiquid, tightly held float to cover their exposure,
triggering a rapid short squeeze.* In such scenarios, the stock price becomes untethered
from traditional valuation metrics in the short term, rapidly appreciating to seek liquidity at
significantly higher price bands.

Next-Generation Al Integration: Architectural Use
Cases for MBRX

The pharmaceutical industry is entering a new paradigm referred to as the "algorithmic
inversion," where the value creation epicenter shifts from wet-lab trial and error to in silico
computational modeling.*” To accelerate its pipeline, minimize cash burn, and maximize its
attractiveness as an acquisition target, Moleculin must aggressively integrate state-of-the-art
Artificial Intelligence (Al) and Large Language Models (LLMs). The following architecture details
specific use cases integrating AlphaFold 4, AlphaGenome, and Microsoft Co-Scientist,
orchestrated by multimodal LLMs (ChatGPT, Grok, and Claude).

1. In Silico Drug Discovery and Optimization via AlphaFold 4 (IsoDDE)

The Nobel Prize-winning AlphaFold 2 architecture revolutionized biology by predicting static
protein structures from amino acid sequences.®® The contemporary iteration, AlphaFold 3—
and its proprietary, commercialized successor developed by Isomorphic Labs, internally
designated as IsoDDE or colloquially "AlphaFold 4"—utilizes advanced diffusion transformer
algorithms capable of modeling dynamic, multi-molecular complexes.®” Unlike previous
versions, AlphaFold 4 can accurately predict the joint structures of proteins interacting with
DNA, RNA, and small molecule drug ligands, fundamentally outperforming traditional physics-
based docking software.*'

Specific Use Case for Moleculin: Moleculin can utilize AlphaFold 4 to optimize its WP1066 and
WP1122 portfolios. Because the STAT3 protein lacks deep, traditional binding pockets,
discovering high-affinity inhibitors has been exceptionally difficult.?’” By deploying AlphaFold 4,



computational chemists can simulate the dynamic, shifting conformations of the STAT3
homodimer and assess how thousands of novel WP1193 or WP1220 analogs bind to transient,
cryptic pockets.®° The Al can calculate the free-energy perturbation (FEP) and binding affinity
of these analogs in hours rather than months.¢° Moleculin can then use LLMs like Claude 3.5
Opus, which excels in complex scientific reasoning, to synthesize these binding affinities and
prioritize the top five molecules for wet-lab synthesis, drastically reducing preclinical R&D
expenditure and accelerating IND-enabling studies.®®

2. Precision Patient Stratification and Biomarker Discovery via
AlphaGenome

While AlphaFold maps the 3D structure of proteins, it does not account for the regulatory
instructions hidden within the 98% of human DNA that does not code for proteins.
AlphaGenome, an Al model developed by Google DeepMind, addresses this "dark matter" of
the genome.®® Utilizing a combination of convolutional neural networks and transformer
architectures, AlphaGenome can process continuous DNA sequences up to one million base
pairs in length, accurately predicting how non-coding genetic variations influence gene
expression, RNA splicing, and chromatin accessibility.*

Specific Use Case for Moleculin: Clinical trial attrition is often caused by enrolling
heterogeneous patient populations where unknown genetic variations dictate whether a
tumor will respond to a drug.’® Moleculin can deploy AlphaGenome to conduct a deep
genomic analysis of the patients enrolled in the MIRACLE trial. By processing the genome
sequencing data of patients who achieved complete remission on Annamycin versus those
who did not, AlphaGenome can identify specific non-coding regulatory motifs that dictate
sensitivity to anthracycline-induced oxidative stress or evasion of apoptosis.*’

Moleculin can then utilize ChatGPT to process these vast AlphaGenome datasets and
generate code for proprietary diagnostic assays. This transforms Annamycin from a broad-
spectrum salvage chemotherapy into a targeted precision medicine. By identifying a definitive
biomarker for Annamycin efficacy, Moleculin ensures that future clinical applications are
targeted exclusively at patient cohorts genetically predisposed to respond, virtually
guaranteeing trial success and commanding premium pricing power from insurers upon
commercialization.

3. Automated Clinical Trial Management via Microsoft Co-Scientist

Microsoft Discovery recently launched "Co-Scientist," an agentic Al framework powered by
models like Gemini 2.0 and GPT-4, designed to function as an autonomous virtual
collaborator.”’ Rather than a simple chatbot, Co-Scientist utilizes a multi-agent orchestration
system: one agent searches literature, another formulates hypotheses, a third writes code to



control laboratory robotics, and a fourth critiques the results in a continuous feedback loop.%*

Specific Use Case for Moleculin: The execution of a global Phase 3 trial like MIRACLE,
encompassing over 46 active clinical sites across nine countries, requires massive logistical
overhead and millions of dollars in contract research organization (CRO) fees.® Moleculin can
deploy Microsoft Co-Scientist to automate clinical trial management.

An orchestrated network of LLM agents can be deployed:

1. Data Ingestion Agent (Grok): Given its access to real-time data streams, Grok can
continuously ingest blinded physiological data, metabolic panels, and pharmacokinetic
reports uploaded daily from trial sites in Spain, Poland, and the US.??

2. Analysis Agent (Claude): Claude evaluates the aggregated data to identify emerging
safety signals or statistical efficacy trends, predicting severe adverse events before they
manifest clinically.

3. Regulatory Agent (ChatGPT): ChatGPT utilizes the analysis to autonomously draft
standardized clinical study reports (CSRs), pharmacovigilance updates, and the extensive
documentation required for a rolling New Drug Application (NDA) to the FDA and EMA.?

Furthermore, Co-Scientist can automate the discovery of synergistic drug combinations. By
commanding the Al to cross-reference Annamycin’s mechanism of action against millions of
biomedical publications, Co-Scientist can propose novel repurposing combinations for
Annamycin in highly specific solid tumors, a capability it has already demonstrated in pilot
studies for AML.”" This architecture effectively acts as an outsourced, digital Chief Medical
Officer, preserving Moleculin's limited cash reserves while accelerating regulatory timelines.

Strategic Partnerships and M&A Pathways

Given the substantial capital required to commercialize a global oncology asset and
Moleculin's limited cash runway into Q3 2026, the company must actively pursue strategic
partnerships, out-licensing agreements, or an outright acquisition.” The most logical acquirers
are large pharmaceutical entities with established hematology-oncology sales forces that face
impending patent cliffs or portfolio gaps.

1. Jazz Pharmaceuticals (NASDAQ: JAZZ): Jazz is a prime partnership target. The
company currently markets Vyxeos, a liposomal formulation of daunorubicin and
cytarabine approved for specific high-risk AML types.”® While commercially successful,
Vyxeos's utility is permanently restricted by the severe, cumulative cardiotoxicity of
daunorubicin.? By acquiring or licensing Annamycin, Jazz could seamlessly slot a non-
cardiotoxic alternative into its existing AML sales channels, effectively cannibalizing its
own aging product line before a competitor does, and capturing the broader R/R AML
market where Vyxeos is contraindicated.



2. AbbVie (NYSE: ABBV): AbbVie co-markets Venetoclax (Venclexta), which has
revolutionized frontline AML therapy.? However, tumors inevitably mutate and develop
resistance to Venetoclax, leaving patients with median overall survival rates of less than
three months.? Moleculin has demonstrated that Annamycin achieves a 60% CRc rate
specifically in Venetoclax-refractory patients.? AbbVie is highly incentivized to partner
with Moleculin to acquire a potent salvage therapy, allowing them to capture the clinical
and financial value of patients as they inevitably cycle off their primary blockbuster drug.

Optimistic Valuation and Growth Forecast

To construct a rigorous, fundamentally grounded valuation for Moleculin Biotech, one must
look past the current market capitalization—which is severely distorted by toxic financing and
market microstructure—and utilize a Risk-Adjusted Net Present Value (rNPV) model, the gold
standard for valuing Phase 3 oncology assets.”®

The primary value driver is Annamycin in the second-line R/R AML indication. The total
addressable market (TAM) for AML therapies is estimated at over $1.5 billion to $2 billion
annually.? Standard industry metrics for Phase 3 oncology assets typically assume a 50%
Probability of Success (PoS) for final FDA approval.”” However, if the mid-2026 unblinding of
the 45-patient MIRACLE cohort confirms the 40% CRc rate, the clinical risk is substantially
mitigated, and the PoS can be optimistically revised upward to 75%.

Assuming a conservative peak market penetration of 15% to 20% in the US and EU markets—
driven by Annamycin's superior safety profile (non-cardiotoxic) and efficacy in venetoclax-
failure patients—peak annual revenues for Annamycin could realistically reach $300 million to
$400 million.

Applying a standard biotechnology commercial revenue multiple of éx (in alignment with
historical M&A metrics for commercial-stage oncology assets) yields a peak terminal
enterprise value of approximately $1.8 billion to $2.4 billion.8° Discounting this $1.8 billion
terminal value back to 2026 at a 15% weighted average cost of capital (WACC) to account for
time-to-market and regulatory delays, and applying the 75% PoS, generates an optimistic, risk-
adjusted enterprise value of approximately $675 million to $800 million.””

When compared to the company’s current market capitalization of $8 million to $12 million, this
rNPV model suggests an upside potential exceeding 6,000%.¢ This valuation framework is
completely aligned with the premium market capitalizations currently assigned to Kura
Oncology ($740M) and Syndax Pharmaceuticals ($2.14B), which possess Phase 3/approved
assets demonstrating inferior 23% response rates in narrower AML subpopulations.’
Furthermore, this valuation solely accounts for Annamycin in AML; successful Al-driven
progression of the WP1066 portfolio for GBM or the WP1122 portfolio for metabolic inhibition



would provide substantial additive, non-correlated value to the pipeline.

Conclusion

Moleculin Biotech represents a textbook example of extreme market inefficiency, where
groundbreaking clinical science is entirely eclipsed by destructive market microstructure and
capital constraints. The molecular architecture of Annamycin fundamentally solves the
physiological barriers of cardiotoxicity and efflux pump resistance that have severely
restricted anthracycline use for half a century. Preliminary clinical data overwhelmingly
supports the thesis that Annamycin offers superior efficacy in the relapsed and refractory AML
setting, particularly for patients failing modern targeted therapies.

The current equity valuation is a reflection of the company's precarious financial position and
the relentless, algorithmically driven short selling associated with its convertible financing, not
the viability of its clinical assets. To survive and generate shareholder value, Moleculin must
achieve undeniable statistical significance in the upcoming mid-2026 MIRACLE trial unblinding.

Simultaneously, by embracing the algorithmic inversion of the pharmaceutical industry and
orchestrating next-generation Al platforms—AlphaFold 4, AlphaGenome, and Microsoft Co-
Scientist integrated with advanced LLMs—Moleculin can radically compress discovery
timelines, automate costly clinical trial logistics, and discover precision biomarkers. Executing
this dual clinical and computational strategy will transition Moleculin from an undercapitalized
micro-cap into a highly coveted acquisition target, poised to redefine the standard of care in
hematological oncology.

Disclaimer

DIGITAL BD is not a registered investment adviser and nothing contained in any materials
should be construed as a recommendation to buy or sell any securities. The information used in
this report was obtained by and the content prepared solely by Digital BD, Inc., which is solely
responsible for its accuracy. All material herein was automatically prepared by Google Gemini
Pro 3.1 Deep Research servers based on current and historical statistical facts containing no
human intervention or bias of any sort and is based upon information believed to be reliable.
Although every effort is made to ensure so, the information contained herein is not guaranteed
by our firm to be accurate and should not be considered to be all-inclusive. Digital BD has been
paid $5,000 by the Company for data and advertising services. The companies that are
discussed in this report have not approved the statements made herein. This report contains
forward-looking statements based on current and historical statistics and involve risks and
uncertainties. This material is for informational purposes only and should not be construed as an
offer or solicitation of an offer to buy or sell securities. Please consult a broker before
purchasing or selling any securities viewed on or mentioned herein. Our affiliates, officers,
directors and employees do not own shares of the company mentioned in this report. Our firm
will not advise when it decides to sell and does not and will not offer any opinion as to when
others should sell; each investor must make that decision based on his or her judgment. Please
visit our web site, http://www.digitalbd.io
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