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In the past, biological weapons were crude instruments—indiscriminate,
untargeted, and as dangerous to their wielders as to their enemies. Today, that
has changed. At the convergence of artificial intelligence, synthetic biology, and
population-scale genomic data lies a new possibility: viruses designed to target
specific genetic ancestries. This paper explores how Al is now capable of
simulating host-pathogen interactions with extraordinary precision, incorporating
ancestry-linked gene expression, immune variability, and epigenetic markers into
full-system biological models. Such systems make it possible to engineer
pathogens that exploit these differences—enhancing lethality in one group while
sparing another. Once confined to dystopian fiction, this capability now falls
within the reach of states and actors equipped with large-scale biobank data,
CRISPR toolkits, and advanced machine learning platforms. We investigate the
scientific basis, technical feasibility, and ethical collapse that accompany this
emerging threat landscape. What begins as simulation can become
weaponization. And what begins as deterrence may end as genocide—scripted in
code, optimized by Al, and unleashed into a world unprepared for its
consequences.

Keywords: Al-driven biosimulation, host-pathogen interaction, ancestry-targeted
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system simulation, geopolitical biothreats, dual-use Al, precision genocide,
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1. Introduction: The Quiet Birth of a New Class of Weapon

In the unfolding landscape of 21st-century conflict, the frontier of biological
warfare has shifted. No longer limited to crude, untargeted pathogens, today’s
tools of biological combat may soon be capable of exquisite precision—targeting
not just nations or populations, but genomes. Enabled by Al-driven simulation
platforms and vast stores of human genetic data, we are witnessing the silent
emergence of a new class of weapon: the ancestry-selective biopathogen.

This paper investigates the strategic, technological, and ethical implications of this
development. It explores how artificial intelligence, when trained on multi-omic
data, can simulate host-pathogen dynamics across genetically stratified
populations, allowing for the conceptual and eventual practical design of viruses
optimized for differential impact. It argues that this capability is not hypothetical,
but emergent—growing in the shadows of dual-use research and unregulated
computational biology.

1.1 Historical perspective: from plague blankets to CRISPR payloads

The use of disease as a weapon is as old as warfare itself. From the Tartar
catapulting of plague-ridden corpses into besieged cities, to British forces
distributing smallpox-laced blankets to Native Americans, biological warfare has
long relied on blunt instruments. In these cases, disease was unleashed
indiscriminately, more psychological terror than surgical strike.

Fast-forward to the present, and the weapon has evolved. The tools of synthetic
biology now enable targeted genetic manipulation. CRISPR-Cas9, gene drives, and
viral vectors allow for fine-tuned control of pathogenic behavior. The addition of
Al—particularly models trained on protein folding, receptor binding affinity, and
host immune modulation—adds a new dimension: the ability to simulate entire
infection cycles across varied genomic landscapes. In this shift from guesswork to
simulation, biowarfare has become programmable.

1.2 From indiscriminate mortality to genetic discrimination

Whereas 20th-century bioweapons were indiscriminate—anthrax, smallpox, or
hemorrhagic fevers killing all hosts without regard to ancestry—the next



generation may be selectively lethal. Al-enhanced design permits the tailoring of
pathogens to exploit known immunogenomic vulnerabilities: cytokine response
genes, HLA haplotypes, receptor expression profiles, and epigenetic configurations
that vary by ancestry.

This transition is not merely technical—it is philosophical. It redefines the
boundaries of warfare and genocide. A virus engineered to kill based on
population-level genetic traits crosses a moral Rubicon, blurring the line between
military strategy and ethnic cleansing. The mere capability to simulate such a
pathogen threatens to alter the logic of deterrence, defense, and even diplomacy.

1.3 The strategic logic of the “Biological Samson Option”

The term “Samson Option” traditionally refers to Israel’s doctrine of last-resort
nuclear retaliation—bringing down the temple on both enemy and self in the face
of existential threat. Transposed into the biological realm, this doctrine evolves. A
state with access to advanced Al, gene editing, and omics databases could, in
theory, develop a virus that devastates its adversaries while preserving some
margin of in-group resistance, whether partial or delayed.

The logic is brutal: If we are annihilated, so are you—and perhaps only you. A viral
Samson Option has plausible strategic value, particularly when attribution is
difficult, spread is silent, and resistance is asymmetrical. This paper takes that
logic seriously—not to endorse it, but to understand its feasibility and risk.

1.4 Why this paper: a convergence of technology, policy failure, and ethical
collapse

We write now because the convergence has already occurred. The technologies
exist. The biobanks are online. The Al models are trainable. The institutions
responsible for global biological governance—such as the Biological Weapons
Convention—remain toothless in the face of these advances. Meanwhile, private
companies and state actors continue to accumulate the ingredients necessary for
ancestry-based biowarfare under the guise of research, deterrence, or biodefense.

This paper seeks to fill a gap: not to predict a singular act of biological genocide,
but to warn of the conditions that now make it technically and politically



conceivable. In a world increasingly defined by algorithmic optimization, genomic
surveillance, and state secrecy, we must confront the reality that the code of life
itself can be rewritten to destroy selectively.

The new weapon does not explode. It unfolds. It simulates. And when ready, it
may discriminate.

2. Background: Host-Pathogen Biology at Population Scale

To understand how artificial intelligence can model ancestry-specific pathogen
responses, it is necessary to begin with the biological fundamentals of infection.
Viruses are not uniform agents of harm; they rely intimately on the molecular
machinery of their host to replicate, spread, and survive. Differences in this host
machinery—rooted in population genetics, immune variability, and epigenetic
profiles—can dramatically shape the course of infection. These host-pathogen
interactions are no longer conceptual abstractions. They can now be rendered in
high-resolution simulations using data from diverse populations, opening the door
to targeted design.

2.1 Overview of viral entry and replication cycles

Viruses lack the machinery to reproduce independently. They must enter host
cells, hijack their transcriptional and translational systems, and exploit cellular
pathways to assemble new viral particles. The process generally begins with
attachment to a host cell receptor, followed by entry (fusion or endocytosis),
uncoating of the viral genome, replication using host enzymes, and egress—the
release of progeny virions.

Each stage of this cycle is influenced by host-specific variables. Entry requires a
compatible receptor. Replication depends on host polymerases and metabolic
states. Immune surveillance may detect and neutralize the virus—or fail to,
depending on the host’s genotype. The entire cycle, therefore, is a multi-layered
dance between virus and host, and it is here that genetic differences begin to
matter.



2.2 Role of host receptors (ACE2, TMPRSS2, Neuropilin-1, CD147, etc.)

One of the most well-known examples from the COVID-19 pandemic is the ACE2
receptor. SARS-CoV-2 uses ACE2 to gain entry into human cells, aided by the serine
protease TMPRSS2, which primes its spike protein. Additional entry facilitators
include Neuropilin-1 (NRP1), which enhances infectivity in respiratory and
olfactory tissues, and CD147, another transmembrane protein that may serve as
an alternative entry route.

The expression levels and structural polymorphisms of these receptors vary by
ancestry, sex, age, and tissue type. For example, the Lys26Arg ACE2 variant found
more frequently in Ashkenazi Jewish populations may reduce viral binding affinity.
TMPRSS2 expression is higher in men and in certain East Asian populations, which
may influence both susceptibility and transmissibility. NRP1 expression correlates
with vascular and neurological complications, whose severity can differ across
populations.

A pathogen designed or selected to preferentially exploit—or avoid—certain
receptor configurations could therefore modulate infectivity and severity across
genetic groups.

2.3 Genetic diversity in immune response genes (HLA, interferons, cytokines)

Once a virus has entered the host, its fate often depends on innate and adaptive
immune responses. These too are modulated by population-specific genetics:

o HLA (Human Leukocyte Antigen) genes present viral peptides to T-cells. The
diversity of HLA types across populations influences the efficacy of immune
detection. Some HLA alleles confer stronger antiviral responses, while
others are linked to immune evasion by specific pathogens.

« Interferon (IFN) pathways, particularly type | and Il IFNs, are critical to early
viral control. Variants in IFN-stimulated genes (e.g., IFITM3, OAS1) can
render certain individuals more or less capable of halting replication.

« Cytokines, the signaling molecules of immune cells, also differ in baseline
levels and inducibility across populations. Genes regulating IL-6, TNF-a, and



other inflammatory mediators affect the risk of cytokine storms and
immune exhaustion—key factors in mortality for diseases like COVID-19,
Ebola, and influenza.

Ancestry-linked variability in these genes means that a virus can behave differently
not only between individuals, but between entire genetic lineages. Al can now
model these distinctions with alarming accuracy.

2.4 Epigenetic modulators of disease severity

Genetics alone is not destiny. Epigenetics—the regulation of gene expression
without altering DNA sequences—also plays a critical role in viral susceptibility
and severity. DNA methylation, histone modifications, and non-coding RNAs can
silence or activate immune genes, alter receptor expression, and modulate
inflammatory responses.

Epigenetic states are influenced by age, sex, diet, environment, and ancestry. For
instance, ACE2 promoter methylation varies with age and sex, and TMPRSS2
expression is regulated by androgen receptors—factors that may partly explain
COVID-19’s sex- and age-biased mortality. Moreover, transgenerational epigenetic
inheritance can embed historical environmental stresses—such as famine or
trauma—into population-wide immunological baselines.

Al models that include epigenomic data can simulate not only how genes are
coded, but how they are expressed in context, dramatically enhancing their ability
to predict differential disease outcomes across populations.

2.5 Historical examples of population-dependent disease outcomes (e.g., CCR5
and HIV, Duffy antigen and malaria)

The notion that diseases affect populations differently is not speculative—it is well
established in infectious disease history:

o The CCR5-A32 mutation, common in European populations, confers
resistance to HIV-1 infection. This mutation is virtually absent in sub-
Saharan Africa and East Asia.



« The Duffy antigen, a receptor for Plasmodium vivax malaria, is lacking in
most West Africans, conferring resistance to that form of malaria—but not
P. falciparum.

« Sickle cell trait, prevalent in African and Mediterranean populations,
provides partial protection against severe malaria at the cost of genetic
disease in homozygotes.

« Toll-like receptor variants influence susceptibility to bacterial and viral
pathogens across Eurasian, Native American, and Oceanic populations.

These examples underscore a crucial point: the genome is not neutral terrain. It is
a landscape shaped by disease, selection, and adaptation. And now, it is becoming
a potential battlefield.

Taken together, these population-scale differences in host-pathogen biology
create a detailed substrate upon which Al systems can operate—predicting which
groups are vulnerable, which are resistant, and how a pathogen might be tuned to
exploit or evade each. In the next section, we explore how that simulation is
technically realized using modern Al frameworks.

3. The Rise of Al in Molecular Pathogenesis

Until recently, modeling the interaction between viruses and hosts required either
brute-force laboratory experimentation or simplistic abstractions that failed to
capture the complexity of biological systems. That has changed. Artificial
intelligence—specifically deep learning models trained on vast biological
datasets—now enables the simulation and design of molecular interactions at
unprecedented scale and precision. In the domain of infectious disease, this
means that Al can simulate the life cycle of a virus, its binding affinities, its
immune evasion strategies, and even its mutational trajectories—all before a
single experiment is conducted in a wet lab.



This is not a narrow scientific breakthrough. It is a revolution in how pathogens
are conceived, tested, and potentially deployed. Al collapses the time between
theory and function, turning viral design into a matter of computation. It also
enables population-specific simulation, where the behavior of a pathogen can be
modeled across genetically distinct hosts. What once took years can now unfold in
weeks—or even days.

3.1 Protein structure prediction and generative design (AlphaFold, RoseTTAFold,
ProGen)

The structure of proteins dictates the function of virtually every virus. Entry into
the host cell depends on spike proteins or surface glycoproteins docking with
precise receptors. Immune evasion requires proteases, capsid stability, and
interaction with host immune regulators. Knowing the 3D shape of these proteins
is essential to both understanding pathogenesis and designing countermeasures—
or new threats.

DeepMind’s AlphaFold2 demonstrated in 2021 that Al could predict protein
folding with near-experimental accuracy. Since then, tools like RoseTTAFold,
developed by David Baker’s lab, and generative models like ProGen have extended
this capability beyond prediction to de novo protein design. These systems can:

« Simulate mutations and predict their effects on binding affinity, stability,
and immunogenicity

« Design entirely novel viral proteins optimized for specific functions (e.g.,
immune suppression, thermal stability, transmission vectors)

« Anticipate how a virus might evolve to overcome host defenses or
therapeutic interventions

When used in conjunction with host receptor models, this allows for custom
tailoring of viral behavior to specific populations based on their receptor structure
or immune profile.



3.2 Multi-omic data integration (genomic, transcriptomic, epigenomic, proteomic,
microbiomic)

Al’s greatest strength is in finding patterns across layers of complexity. Biological
systems are inherently multi-dimensional: DNA encodes genes, but gene
expression varies by tissue, environment, and epigenetic regulation. Immune
responses are mediated by protein dynamics, cellular signaling, and even the
microbial ecosystems within us.

Modern Al frameworks—particularly graph neural networks and multi-modal
transformers—can integrate:

« Genomic data: population SNPs, receptor polymorphisms, immune gene
variants

« Transcriptomic data: which genes are turned on or off in response to
infection

» Epigenomic data: how DNA methylation or histone modifications influence
gene expression

« Proteomic data: real-time protein abundance and post-translational
modifications

o Microbiomic data: microbial-host interactions that modulate immunity and
viral replication

The result is a simulation environment that doesn’t just model the virus in
isolation—but as it behaves in the context of a real, variable human population.

3.3 Transformer models trained on host-pathogen interactions

Transformer architectures—first developed for natural language processing—have
found powerful applications in biology. Their attention mechanisms are ideally
suited to mapping interactions between viral proteins and host targets, reading
complex sequence data, and learning dynamic behavior from experimental and
clinical records.



Examples include:
o BioBERT and ProtTrans models trained on protein sequence data

« Evoformer modules in AlphaFold, which track evolutionary couplings
between amino acids

o DeepViral, a model specifically trained to predict interactions between viral
and human proteins

« Custom transformers that can forecast viral escape mutations, T-cell epitope
presentation, or cytokine profile outcomes based on ancestry-specific
immune backgrounds

These models can be fine-tuned on data from distinct population groups, enabling
ethnicity-specific predictions about infection severity, transmission dynamics, and
treatment response. In effect, Al becomes a predictive pathogen designer and
testbed, free from the constraints of physical experimentation.

3.4 Agent-based simulations at the tissue and organism level

Beyond molecular interactions, Al also powers agent-based models (ABMs) that
simulate viral spread and immune response at the level of tissues, organs, and
entire organisms. In these models, each cell is treated as an autonomous agent
with rules for replication, signaling, death, or immune response.

Coupled with machine learning, these simulations can:
« Track the spread of infection through lung tissue or lymphatic networks
o Model cytokine storm dynamics based on specific immune genotypes

« Simulate the effect of latent viral reservoirs or epigenetically silenced
immune genes

« Evaluate how comorbidities, age, and ancestry-linked methylation patterns
alter disease progression
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When these models are embedded in genetically parameterized digital twins, they
allow for full organism simulations across demographically diverse cohorts—
producing synthetic epidemiology tailored to real genetic landscapes.

3.5 National Al infrastructures with dual-use potential (China, U.S., Israel, Russia)

All of this is not theoretical. Nations are building and funding massive Al-biology
fusion infrastructures:

o China: Through its National GeneBank and large-scale population
surveillance, China has integrated genomics with Al tools, raising
international concern over ethnically targeted capabilities, particularly in
regions like Xinjiang. Institutions like BGI and Huawei’s Al labs collaborate
on host-pathogen modeling.

« United States: DARPA’s Biological Technologies Office funds projects in Al-
driven vaccine design, pathogen simulation, and host-based therapeutics.
NIH's Bridge2Al and DoD’s ADEPT programs support integration of
population omics into warfighter health models.

« lIsrael: The Israel Institute for Biological Research (IIBR) conducts advanced
pathogen research, with reported capabilities in Al-driven simulation and
dual-use virology. Its tight integration with military defense and national
biotech makes it a candidate for bio-strategic deterrence.

» Russia: Less publicly transparent but active in synthetic biology and cyber-
biological convergence, Russia has invested in Al models that combine
chemical, radiological, and biological simulations, with a strong cyber-
military overlap.

These infrastructures are not benign. They represent the convergence of state
power, strategic necessity, and unrestricted technological ambition. Each contains
the potential to design pathogens not just for public health or defense—but for
targeted domination or catastrophic deterrence.
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The tools are in place. The simulations are running. What comes next depends not
on whether Al can design ancestry-specific pathogens—it already can—but on
whether we build the ethical, legal, and diplomatic structures to stop them from
being deployed.

4. Ancestry as a Computational Variable

In the age of Al-assisted pathogen design, the term "host" no longer refers to a
generic biological substrate. It refers to a stratified, measurable, and optimizable
entity: the human genome, situated in specific contexts of ancestry, expression,
and environment. Just as computational models of climate or finance rely on input
parameters, so too do bio-simulation frameworks rely on population-level inputs.
One of the most potent—and dangerous—of these inputs is ancestry.

Ancestry is not a sociological construct in this context; it is a computational
variable defined by shared patterns in DNA sequence, gene regulation, and
immunological architecture. Modern Al systems can treat ancestry as a tunable
axis across which pathogenic performance can be optimized or suppressed. In
doing so, they enable simulations—and eventually designs—of pathogens that
behave differently in Ashkenazi Jewish individuals than in Sub-Saharan Africans, or
in East Asians versus Northern Europeans. This is not hypothetical. It is already
occurring in fields like pharmacogenomics and personalized medicine. The danger
lies in reversing its logic—from protection to exploitation.

4.1 Genomic stratification and population-level variation

Human populations are not genomically identical. While all humans share over
99.9% of their DNA, the remaining variation—particularly in immune system
genes, receptor proteins, and regulatory regions—has profound implications for
infectious disease susceptibility and response.

« Single nucleotide polymorphisms (SNPs) differ in frequency across
populations. For example, the ACE2 Lys26Arg variant is enriched in
Ashkenazi populations, while IFITM3 rs12252-C (linked to severe flu) is more
common in East Asians.
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o Copy number variations (CNVs) can influence gene dosage, especially in
immune genes like CCL3L1.

o Mitochondrial haplogroups—inherited maternally—can affect cellular
metabolism and antiviral responses.

« HLA haplotypes exhibit strong population structure, with certain alleles
(e.g., HLA-B27, HLA-DRB1) conferring heightened or reduced resistance to
specific pathogens.

Al systems trained on population-stratified genomic data can detect and exploit
these patterns, effectively modeling how a pathogen will behave differently in
genetically defined subgroups. In such a framework, ancestry becomes not only a
descriptor but a predictive parameter.

4.2 Epigenetic and methylation maps across ancestry groups

Epigenetics introduces a second layer of complexity. While the DNA sequence
remains constant, the accessibility of that sequence—determined by methylation,
histone modification, and chromatin structure—varies by ancestry, age, sex, and
environmental exposure.

Large-scale studies, such as those from ENCODE and NIH’s Roadmap Epigenomics
Project, have revealed:

» Consistent ancestry-linked differences in DNA methylation, particularly near
immune and inflammatory genes.

« Population-specific histone marks, affecting gene activation thresholds in
response to infection.

« Methylation-expression linkages, meaning that epigenetic differences
influence which genes get turned on—and how fast—when the immune
system is activated.

Al models that integrate epigenomic profiles can predict not only how a gene is
coded, but whether it is expressed in a given individual or population under
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specific conditions. A pathogen optimized against one epigenetic context may be
inert in another—making targeted deployment technically feasible.

4.3 Expression QTLs (eQTLs) and their relevance to host response

Expression Quantitative Trait Loci (eQTLs) are genomic regions where variation
influences gene expression levels. Many eQTLs are ancestry-linked, meaning that
baseline expression of key immune and receptor genes differs between
populations.

For example:

o TMPRSS2, critical for SARS-CoV-2 entry, is influenced by eQTLs that differ by
ethnicity and sex.

o Cytokine regulators such as IL-6 and TNF-a have eQTLs tied to inflammatory
outcomes—differently modulated across populations.

« Some eQTLs affect HLA gene expression, changing how well viral antigens
are presented to T-cells.

Al models incorporating population-stratified eQTL data can simulate differential
gene expression in response to infection, helping to design viruses that exploit
overexpression or silence of host genes in specific groups. This adds a third axis of
discrimination: genotype - epigenotype - expression pattern.

4.4 Public biobank vulnerability: UK Biobank, All of Us, 23andMe, and others

The rise of large-scale biobanks has democratized genomic data for research—but
also opened a new frontier of vulnerability. Databases such as the UK Biobank,
NIH’s All of Us, FinnGen, and private repositories like 23andMe contain millions of
individual genomes, often annotated with ancestry, health outcomes, and
phenotypic traits.

These datasets, when combined with Al, enable:
« Training of population-specific pathogen models using real-world diversity

« Correlation of disease response to specific haplotypes or expression
patterns
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» Construction of ancestry-specific digital twins for simulating infection and
immune response

Crucially, these databases are often under-regulated, lack cybersecurity
protections against state-level actors, and are sometimes commercially exploited
without adequate oversight. In the wrong hands, they become blueprints for
targeted biological weapons.

4.5 Gene-environment interactions and stress-pathogen modulation

Genes do not operate in isolation. Environmental stressors—pollution, nutrition,
psychosocial trauma, temperature—interact with genomic architecture to shape
immune responses. These gene-environment interactions (GxE) vary by geography
and socioeconomic conditions, which often track with ancestry due to systemic
inequities.

For instance:

o Chronic stress can suppress antiviral gene expression through cortisol-linked
pathways.

« Malnutrition alters the Th1/Th2 balance in adaptive immunity, affecting
viral clearance.

« Exposure to pollutants can upregulate receptors like NRP1 and CD147,
potentially increasing viral entry.

Al models that incorporate GxE dynamics can predict conditional vulnerability,
where a virus is more lethal in a stressed subpopulation than in a genetically
similar but resource-secure one. This creates the potential for geographically-
targeted deployment, where environmental cofactors act as amplifiers of
ancestry-linked susceptibility.

Together, these five mechanisms define how ancestry is no longer a passive
backdrop to infection—but an active, computational variable in Al-driven
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bioengineering. In the next section, we turn from analysis to synthesis: how these
variables are operationalized in the design of ethno-specific pathogens.

5. Building the Ethno-Pathogen: A Design Scenario

This section presents a hypothetical yet technically grounded design process for
an ancestry-targeted pathogen using current and emerging tools in artificial
intelligence, molecular biology, and synthetic virology. The scenario is not
presented as a prescription, but as a cautionary demonstration of what is now
feasible given public datasets, bioengineering platforms, and compute
infrastructure.

The goal of this scenario is to illustrate, step-by-step, how a pathogen could be
computationally designed to exhibit selective virulence, sparing certain
populations based on genetic or epigenetic traits, while lethally targeting others.
The implications are profound: if deployed, such a bioweapon would be a genomic
filtering device, engineered with the precision of a CRISPR scalpel but deployed
with the invisibility of a virus.

5.1 Input: Al model trained on Ashkenazi, East Asian, Sub-Saharan, and European
cohorts

The design process begins by training a high-dimensional Al model on multi-omic
data derived from well-characterized human populations. The model is given
access to:

o Whole-genome sequencing (WGS) data from publicly and privately available
cohorts, stratified by ancestry

« Transcriptomic profiles from GTEx and ENCODE, allowing expression-level
comparisons across tissues

» Epigenetic maps, including methylation and histone modification signatures

o Proteomic datasets to simulate receptor abundance and post-translational
states
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o Clinical records, including cytokine responses, comorbidities, and
hospitalization data from diseases like SARS-CoV-2 and influenza

The Al uses these datasets to construct digital twin profiles—virtual models of
representative individuals from each ancestry group. These twins can then be
infected with virtual pathogens in silico, and their responses can be simulated
across millions of iterations.

The first step in pathogen design is identifying entry points that differ across
populations. This usually means targeting surface receptors or co-receptors with
known genetic or expression variability.

For example:

o ACE2: While present in all humans, certain polymorphisms (e.g., Lys26Arg)
reduce binding affinity in some Ashkenazi individuals

« TMPRSS2: Higher expression in East Asian and male populations may
enhance viral priming in those groups

o (D147 (Basigin): Variable expression influenced by both genetics and
epigenetic state; a candidate for population-selective entry

o Neuropilin-1 (NRP1): Overexpressed in certain endothelial and olfactory
tissues; modifiable by stress or pollution exposure

Using reinforcement learning or evolutionary algorithms, the Al iteratively
mutates the viral spike protein (or its equivalent for other viruses) to maximize
binding efficiency to receptors overexpressed in target populations while
minimizing affinity in protected groups. The result is a pathogen optimized for
differential entry.

5.3 Step 2: Simulate immune response trajectories

Once entry is optimized, the focus shifts to immune evasion and modulation. The
Al runs simulations of the innate and adaptive immune responses in the virtual
hosts. Variables include:

17



« Interferon production and suppression (e.g., IFN-A response variability)
» T-cell activation thresholds tied to HLA types
o Cytokine storm likelihood based on IL-6, IL-10, TNF-a expression profiles

« Bystander cell death, autoimmunity triggers, and immune exhaustion
timelines

For each ancestry group, the Al analyzes the immune cascade and identifies the
timing, amplitude, and failure points in antiviral defense. It then fine-tunes the
pathogen's genome to exploit these weaknesses—perhaps by encoding proteins
that delay interferon response in one group but not another, or by mimicking self-
antigens more common in a specific HLA background.

The Al then adds an additional layer of control using CRISPR-based response
modules. This involves embedding molecular “switches” into the viral genome
that detect host-specific signals and alter the pathogen’s behavior accordingly.

These could include:

« CRISPR-Cas gene circuits that silence viral replication in the presence of
specific human alleles (protecting one group)

« Epigenetically responsive elements that activate only under certain
methylation states, common in one population but not another

« MicroRNA-responsive switches that trigger virulence only in the presence or
absence of tissue-specific non-coding RNAs

» Toxin-antitoxin systems where only certain host cells suppress the lethal
payload

This allows for conditional virulence—a virus that enters all hosts but expresses its
pathogenicity only in targeted genotypes or epigenotypes.
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5.5 Step 4: Optimize latency, transmission, and activation via gene expression
markers

To enhance both stealth and spread, the Al simulates latent infection profiles. It
tunes the virus for:

« Asymptomatic latency in carriers from non-targeted populations

« Activation via transcriptional signatures, such as upregulation of interferon-
stimulated genes in vulnerable populations

« Delay triggers, where replication or toxin production is postponed until a
certain threshold of cellular stress, hormone levels, or even co-infection
with a benign virus is reached

« Environmental modulation, where urban pollution, hypoxia, or temperature
serve as external switches

The result is a pathogen that may spread silently through all populations but
activates lethality only in those whose gene expression profiles match a pre-
encoded “kill signature.” This signature could include cytokine profiles, receptor
upregulation, or even demographic correlates like age or sex—further refining
selectivity.

5.6 Output: pathogen that selectively harms or bypasses groups based on
genomic profile

The final product of this design pipeline is a synthetic pathogen with the following
characteristics:

» Broad infectivity, ensuring rapid dissemination

» Selective activation, harming only individuals with a specific genomic or
epigenomic profile

o Immunological camouflage, exploiting HLA gaps and immune silencing

pathways

« Resistance to treatment, designed against population-specific drug
metabolizing genes
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o Denial of attribution, able to mutate quickly and spread in ways
indistinguishable from natural emergence

Such a weapon, once released, would not immediately appear artificial. Its
population-specific lethality would emerge statistically, too late for attribution,
and too complex for straightforward countermeasures. The path from simulation
to genocide would be paved not with chemicals or missiles—but with code,
datasets, and indifference.

In the next section, we explore how such a design might emerge from geopolitical
conditions and strategic incentives already present in the global system.

6. Case Studies and Strategic Scenarios

The conceptual design of an ancestry-targeted bioweapon is not an academic
exercise—it arises from geopolitical realities and institutional capabilities already
in motion. As artificial intelligence, synthetic biology, and population-scale
genomics converge, state and non-state actors alike gain the means to simulate,
design, and potentially deploy precision pathogens. The motivations vary—from
existential deterrence to ethnic subjugation, from geopolitical sabotage to
ideological extremism—but the enabling technologies are increasingly shared,
decentralized, and opaque.

This section explores five case studies and strategic scenarios that illustrate the
current trajectory and inherent risks of this emerging domain.

6.1 Israel’s IIBR and the infrastructure for synthetic deterrence

The Israel Institute for Biological Research (IIBR) in Ness Ziona operates at the
nexus of national security, biotechnology, and classified defense research. While
details about its programs remain largely secret, open-source intelligence and
historical leaks have consistently pointed to its work in:
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» Advanced virology and bacteriology

» Toxin development and neutralization

o CRISPR-related gene editing

« Ethnogenetic studies of Jewish populations, particularly Ashkenazi heritage
« Biodefense tools that overlap with offensive capabilities

Given Israel’s longstanding nuclear deterrence policy known as the “Samson
Option”, it is plausible that a biological analog exists—either in conceptual
modeling or active development. In this framework, an ancestry-aware virus could
serve as a last-resort weapon of mutual destruction or as a preemptive deterrent
designed to remain deniable while psychologically potent.

This is not to accuse, but to acknowledge strategic logic: a small, geopolitically
isolated state with genomic homogeneity, world-leading biotech, and a doctrine
of existential response may see value in developing tools that can spare its own
population while disabling others—if not for deployment, then for leverage.

6.2 China’s genomic profiling of minority populations and ethical risk

China has made unprecedented advances in Al, genomics, and surveillance
infrastructure—all of which are relevant to ancestry-targeted bioweapons. The
activities of BGI Group (formerly Beijing Genomics Institute), in cooperation with
the Chinese military and government health initiatives, include:

o Population-scale genome sequencing across Han Chinese, Uyghurs,
Tibetans, and other minorities

« Development of host-pathogen interaction models with Al tools

» Use of facial recognition, voiceprints, and health records to link phenotypic
and genotypic data

« Deployment of biosurveillance infrastructure through international COVID-
19 test kits and biometric databases
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Leaked documents and whistleblower reports have revealed forced DNA

collection in Xinjiang, raising the specter of biopolitical experimentation under the

guise of public health or security. While there is no public evidence of a
weaponized pathogen targeting Uyghurs or other minorities, China now
possesses:

o The datasets,
o The machine learning frameworks, and

o The ethical vacuum required to pursue ethno-specific biotechnologies—
whether for coercion, sterilization, or suppression.

The long-term danger lies not only in deployment but in normalizing ancestry-

aware bioengineering as a tool of internal control—setting precedents that other

states may follow.

6.3 Potential false-flag deployment by third-party actors

In a world of asymmetric conflict and declining trust, the most dangerous

bioweapons may not be state-deployed, but state-framed. False-flag operations—

where an attack is disguised as having been perpetrated by a rival—are a known

feature of both conventional and cyber warfare. In the context of Al-designed
pathogens, the opacity of origin makes false attribution especially potent.

A third-party actor (state, rogue intelligence unit, or extremist faction) could:

« Release an ethno-specific virus designed to implicate a geopolitical
adversary

» Exploit known receptor polymorphisms or immune vulnerabilities
associated with specific groups

« Leak “evidence” pointing to another state’s infrastructure (e.g., |IBR or BGI)

« Use disinformation campaigns to inflame sectarian or racial tensions
following an outbreak

22



The combination of deepfake genomics, algorithmic misinformation, and the
inherent complexity of biological systems creates ideal conditions for deniable
bio-provocations. In such a world, truth becomes a casualty before the first
infection peaks, and retaliation may be based on suspicion rather than certainty.

6.4 The collapse of attribution in viral warfare

Unlike nuclear or chemical weapons, viruses mutate. They do not carry serial
numbers, isotopic fingerprints, or easily traceable signatures. Once released, they
enter the human biome, mix with local flora, evolve rapidly, and become
indistinguishable from natural outbreaks—especially if their mechanism of
ancestry-targeting is subtle or expression-based.

Al-assisted bioengineering can enhance this camouflage:

« Codon deoptimization and nonstandard base usage can obscure synthetic
origins

« Latency engineering allows for delayed emergence
« Recombination-integration modules can blur the viral lineage tree
« Transmission via asymptomatic carriers ensures dispersal before detection

In an era of ubiquitous pandemics and endemic zoonoses, a deliberately released
ethno-pathogen may go undetected for months—or never be acknowledged as a
weapon at all. Attribution collapses not because forensics are impossible, but
because political and epistemic ambiguity favors inaction. The world may simply
never know—or be afraid to admit—what hit it.

6.5 The risk of runaway evolution in ethno-specific constructs

Even if designed with surgical intent, ethno-specific pathogens carry the risk of
evolutionary escape. Viral genomes are unstable, particularly under selective
pressure. A mutation that enhances replication may inadvertently override
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ancestry-specific triggers. The same Al algorithms that simulate specificity also
reveal the fragile nature of population discrimination under real-world conditions.

Possible outcomes include:
« Mutation into a generalist pathogen, harming the designer’s population

o Recombination with local viruses, creating hybrid strains with unpredictable
tropism

o Immune re-targeting, where suppression in one group gives rise to
hypermutation and spillover

« Eco-evolutionary feedback, in which changing human demography or
microbiome ecology renders the targeting logic obsolete

The terrifying paradox is that the more precise a weapon becomes, the more
brittle it is in the wild. A virus designed for precision may, once released, evolve
beyond control, violating even its creator’s strategic intent and spiraling into
planetary risk.

Taken together, these case studies do not simply raise the alarm—they describe a
landscape already in formation. The tools exist. The data is accessible. The
motivations are plausible. The oversight is nonexistent. In the next section, we
turn from actors and strategy to ethics and the philosophical rupture now taking
place at the intersection of war, code, and human identity.

7. Ethical Collapse and Geopolitical Consequences

The development and potential deployment of ancestry-targeted bioweapons
marks more than a technological milestone—it signals the breakdown of ethical
and civilizational norms that have governed the use of force for centuries. These
weapons challenge not only legal codes and treaties, but the very assumptions on
which those codes were founded: the sanctity of human life, the immunity of
noncombatants, and the intrinsic worth of each person as an individual, not a
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statistical function of their DNA. When a virus can be programmed to discriminate
at the genomic level, the ethical battlefield shifts from conduct to composition—
who you are becomes a condition of survival or death.

This section outlines five domains where the ethical collapse becomes visible and
geopolitically destabilizing, leading not toward deterrence but toward a dangerous
form of asymmetrical biopolitical warfare.

7.1 The erosion of the noncombatant principle

The noncombatant principle—that civilians should not be intentionally targeted in
war—has underpinned international humanitarian law since the Geneva
Conventions. Yet an ancestry-targeted pathogen renders this principle obsolete.
Such a virus does not distinguish between soldier and civilian, guilty and innocent,
adult and child. It targets a statistical identity encoded in the genome, not actions
taken or roles assumed.

More disturbing, this form of discrimination masks its intention. The virus may
spread globally, harming only those whose genetic or epigenetic profile matches a
pre-selected "signature." To outside observers, the deaths may appear random,
natural, or attributable to preexisting health disparities. In such a context, the
noncombatant becomes a category without protection—because combat is no
longer defined by action, but by ancestry.

If the foundational ethic of noncombatant immunity collapses, the entire moral
architecture of modern warfare collapses with it.

7.2 From mutually assured destruction to asymmetrically assured survival

Nuclear deterrence rested on a grim but symmetrical logic: any first strike would
result in equal devastation to the aggressor. This logic restrained even the most
belligerent powers. However, ancestry-targeted bioweapons invert this structure.
If a nation or group can design a pathogen to which it holds partial or full
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resistance, the calculus shifts from mutually assured destruction to asymmetrically

assured survival.

This leads to:

A greater incentive for first use under existential threat

Destabilization of deterrence doctrines, as the cost-benefit equation
becomes skewed

Biological nationalism, where states invest in protecting "their genome"
while quietly modeling the vulnerabilities of others

The end of universal vulnerability, which underpinned the moral restraint of
Cold War logic

Such a transformation encourages preemptive strikes, covert releases, and

escalation under the belief that “we will survive—they won’t.” It is a formula not

for standoff, but for strategic overconfidence and irreversible catastrophe.

7.3 Deterrence or doomsday?

Ancestry-targeted pathogens tempt policymakers into believing that they can be
used as tools of coercion without open war. If deployed covertly, such weapons
offer plausible deniability, no cratered cities, and no mushroom clouds. Their

power lies in invisibility and selective impact. Yet this very feature makes them
uniquely dangerous.

They may:

Trigger retaliatory strikes before attribution is confirmed

Spread uncontrollably, harming unintended populations, including allies or
the designers themselves

Be copied and deployed by non-state actors, with less concern for
boundaries or blowback
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« Mutate into generalist pathogens, igniting global pandemics that exceed the
scope of warfare

What begins as deterrence logic may end as doomsday mechanics. Unlike nuclear
weapons, which are difficult to build and detect, a synthetic virus can be made in
a private lab, tested in silico, and released anonymously. If the doctrine of
"biological deterrence" becomes normalized, global civilization enters a low-
visibility death spiral.

7.4 Theological and moral implications of genome-targeted extermination

The idea of exterminating populations based on genetic characteristics is not new.
It lies at the heart of eugenics, ethnic cleansing, and the ideological machinery of
genocide. What is new is the ability to carry out such extermination without mass
mobilization, visible atrocity, or even public declaration—but rather through
molecules, code, and engineered silence.

From a theological and moral perspective:

« This weapon denies the imago Dei—the belief that all humans are made in
the image of God—by reducing persons to their biological substratum

« It reintroduces bloodline as battlefield, resurrecting the logic of ancient
curses, racial purity, and tribal annihilation

« It creates the possibility of a "chosen people" doctrine enforced not by
covenant, but by code—where protection is not spiritual, but engineered
into the genome

« It desecrates the moral principle that dignity is universal, not heritable

No religious or ethical tradition that affirms the equal worth of human life can
remain silent before this threat. And yet, many remain silent—perhaps willfully—
under the pretext of national security, technological optimism, or scientific
neutrality.
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7.5 Ethical silence in the face of strategic advantage

The most insidious aspect of ancestry-targeted bioweapons is not their technical
feasibility or even their lethality—it is the incentive to remain silent. Nations and
institutions that possess the capabilities may see them as necessary deterrents.
Scientists may fear career damage or legal retaliation. International bodies may
hesitate to speak openly for fear of diplomatic rupture or accusation.

This silence is strategic—but it is also a moral failure. Just as the first use of
nuclear weapons ushered in a doctrine of open warning and arms control, the
advent of ethno-pathogens demands proactive ethical confrontation. Instead, we
see:

« Classification of relevant research, locking it out of public scrutiny

« Fragmentation of oversight, with no international mechanism for regulating
ancestry-based modeling

» Absence of bioethical guidance, even in major genome consortia

« Commercial complicity, as private biobanks and Al firms sell access to
population data with no regulatory framework

In this vacuum, strategy overwhelms ethics. Advantage trumps restraint. And the
weapons of silent genocide move forward—not with a bang, but with institutional
approval by omission.

The ethical collapse is not theoretical—it is operational. We have already built the
machinery. The question is no longer whether these weapons can exist, but
whether our moral structures are strong enough to keep them from being used. If
history is any guide, the answer will not come from those in power—but from
those who see the edge before we step over it.

In the next section, we turn to the frameworks—scientific, legal, and diplomatic—
that might still be forged to prevent this descent.
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8. Containment and Oversight in a Genomic Arms Race

The rise of ancestry-targeted pathogen design presents not only a strategic threat
but a jurisdictional void. The international frameworks designed to prevent
biological warfare are outdated, under-enforced, and blind to the realities of
multi-omic modeling, synthetic virology, and Al-enhanced design. We are entering
a genomic arms race with no governing doctrine, no transparency, and no
enforceable boundaries. This section outlines both the failures of existing
oversight mechanisms and the urgent proposals required to prevent the
normalization—or accidental escalation—of ethno-specific biowarfare.

8.1 Limitations of the Biological Weapons Convention

The Biological Weapons Convention (BWC), enacted in 1975, was the world’s first
multilateral disarmament treaty banning the development, production, and
stockpiling of biological and toxin weapons. However, the BWC has no
enforcement body, no inspection protocols, and no penalties for noncompliance.

Its limitations are especially glaring in the genomic age:

« It makes no reference to genetic targeting, despite its relevance in synthetic
biology

» It lacks any mention of data-driven design, Al modeling, or multi-omic
simulation

o Itis state-centered, making it structurally incapable of regulating private
biotech companies or academic research hubs

« It offers no guidelines on dual-use datasets, allowing states to justify
ancestry-aware modeling under the guise of public health or personalized
medicine

Most dangerously, the BWC is built on the Cold War logic of weapon possession.
But in the current paradigm, the weapon is not only biological—it is informational.
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And that information is globally distributed, poorly protected, and legally

unregulated.

8.2 The need for a new framework: The Omics Non-Proliferation Treaty

To address the shortcomings of existing treaties, a new international framework is

needed: The Omics Non-Proliferation Treaty (ONPT). This treaty would treat

certain kinds of biological information as potentially weaponizable, and therefore

subject to the same oversight, restriction, and ethical governance as nuclear

materials or missile technology.

Key provisions of the ONPT might include:

A moratorium on ancestry-stratified pathogen simulations without
international disclosure

Restrictions on the export and integration of population-specific omics data
into Al models for any military or defense-affiliated institution

Creation of a Global Biosecurity Oversight Authority (GBOA), modeled after
the IAEA, with rights to audit, inspect, and enforce compliance

Mandatory disclosure of dual-use Al projects within private and public
biotech labs

Standardized risk classification for multi-omic datasets, analogous to
classified documents or enriched uranium

The ONPT would not halt research in personalized medicine or immunogenomics,

but it would draw a bright line between health optimization and weaponizable

modeling, with inspection-ready transparency as the enforcement mechanism.
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8.3 Restricting access to ancestry-stratified datasets

A central feature of ancestry-targeted bioweapons is access to population-
resolved genetic data. This data is increasingly housed in:

o Public biobanks (UK Biobank, FinnGen, All of Us)

o Commercial databases (23andMe, Ancestry.com)

« Academic consortia and open-access sequencing repositories
o Governmental biosurveillance programs

To mitigate weaponization risks, we must adopt a framework similar to that
governing pathogen access in BSL-4 labs: data is not neutral, and certain high-
resolution, ancestry-tagged omic datasets must be treated as sensitive material.

Recommendations include:

» Tiered access restrictions: Full-access only for certified medical or scientific
institutions, with military and defense contractors explicitly excluded

» Differential privacy protocols to blur ancestry-specific identifiers while
preserving aggregate utility

« Data escrow mechanisms, in which decryption keys are held by a third-party
oversight body

« Export control laws that classify certain omic datasets as “dual-use
informational materials,” requiring licensing and international notification
before transfer

Without containment of these data flows, the genome itself becomes a battlefield
without borders, and privacy becomes collateral damage in the name of national
security.
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8.4 Al audit trails for biosimulation platforms

As generative Al and multi-agent simulation become the default tools for
pathogen research, there is an urgent need for auditability—a mechanism for
ensuring that simulation platforms are not repurposed for ethno-specific weapon
design.

Key safeguards include:

« Model provenance logging: Recording the training data, fine-tuning steps,
and user queries that shape pathogen-generating models

» Red teaming and red flag detection, where simulations that show ancestry-
targeted lethality profiles trigger review and disclosure

« Blockchain-secured logs of simulation inputs and outputs, allowing post hoc
attribution of misuse

« Differential sandboxing: Requiring dangerous simulations (e.g., targeted
immune suppression or CRISPR-based gene triggers) to be run only in air-
gapped, monitored environments

Al audit trails would not prevent malice outright, but they would raise the cost of
secrecy and provide international monitors with forensic visibility—a critical step
in deterrence.

8.5 Multinational forensic tools for bioattribution

Perhaps the most important yet underdeveloped pillar of deterrence is
bioattribution—the ability to determine who released a biological agent, how it
was constructed, and where it originated. In the absence of attribution, any
biological incident becomes a fog of war: false flags, denial, retaliatory escalation,
and strategic misdirection.

Ethno-specific bioweapons make attribution even more urgent because their
signature of design may be hidden in statistical outcomes, not obvious markers. To
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counter this, we propose the establishment of a Global Bioattribution Network
(GBN), composed of:

« Al-powered tools that analyze outbreak demographics and cross-reference
with known genotype expression maps

« Deep sequencing for unnatural codon usage patterns, synthetic promoters,
or CRISPR signatures embedded in the viral genome

» Epidemiological modeling that flags ancestry-disproportionate impact not
explainable by known variables

o Cooperative lab access and cloud-based outbreak forensics, allowing rapid
cross-border analysis

Such systems must be independent, multinational, and insulated from national
intelligence structures, or they will be tainted by geopolitical bias. Bioattribution
will only work if the world trusts the source of the truth.

Together, these containment measures are not just policy suggestions—they are a
blueprint for survival. The genomic arms race has already begun, but it can still be
governed. To fail in this effort is to surrender the most intimate definition of
humanity—our DNA—to the logic of war. The next and final section will ask what
role moral vision and political courage might still play in reversing course.

9. Conclusion: The Code of Life as a Weapon

We now stand at the edge of a new epoch in warfare—one where the blueprint of
life itself has become a viable domain of strategic manipulation. The technologies
that once promised cures and understanding now threaten to become tools of
unimaginable harm. Genomics, artificial intelligence, and synthetic biology—
developed under banners of scientific progress—can now be recombined to
simulate, model, and ultimately construct pathogens that discriminate not based
on borders or ideology, but on ancestry, biology, and inherited identity. What was
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once theoretical is now actionable. What was once moral taboo is becoming a
technical option.

This is not just a shift in military capability—it is a shift in the moral structure of
civilization itself.

9.1 Al as amplifier—not author—of strategic intent

It must be emphasized: artificial intelligence is not the villain. It is a tool, a mirror,
and an amplifier. Al systems do not generate genocidal intent; they merely extend
the reach and precision of whatever objective they are given. If instructed to
minimize casualties, Al will design better vaccines. If instructed to maximize
asymmetric lethality, it will design a virus that does so—dispassionately,
efficiently, and without bias except the one embedded in its training data and
objectives.

Thus, Al becomes a force multiplier for human will—and by extension, for human
failure. What we encode as goals, it manifests as design. The question is not
whether Al will become dangerous, but whether we will restrain our own
ambitions in the face of its power.

9.2 A civilization-defining choice: information stewardship or informational
warfare

We are entering a moment where information is weaponizable at every layer of
biological reality. DNA sequences, gene expression patterns, methylation maps,
receptor polymorphisms—all can be turned into variables in a simulation. And
those simulations can now generate outputs with lethal, selective consequences.
This is no longer science fiction. It is the dawn of a new arms race, one driven not
by bombs and missiles, but by datasets, compute power, and moral blindness.

Civilizations must now make a defining choice:
o Will we treat omic data as a sacred trust—meant to heal, not to harm?

o Or will we weaponize the very informational core of our species?
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There is no neutral ground. In a world where the code of life can be simulated,
rewritten, and deployed, our stewardship of that information becomes the
frontline of global security.

9.3 The genome was never meant to be a battlefield—but it now is

The human genome is not a political boundary. It is not a religious symbol. It is not
a demographic target. It is the shared inheritance of our species—formed through
millennia of trial, mutation, cooperation, and survival. And yet today, we stand
ready to turn it into a battlefield. Not metaphorically, but literally: a landscape of
selective vulnerability, immune logic, and racialized risk.

The implications extend far beyond warfare:
o Medical trust will erode if populations suspect they are being sequenced for
targeting
« Ethnic tensions will deepen if disease itself is seen as intentional

« Scientific openness will decay under the pressure of national security

« And the very concept of humanity may fracture along the lines of genomic
survivability

The genome was not designed with war in mind. But it is now being
instrumentalized as a vector of violence. Unless checked, this inversion—from
healing code to targeting algorithm—may become one of history’s darkest
inflection points.

9.4 A call to scientists, ethicists, and strategists: this must not become our legacy

We end this paper not with a prediction, but with a plea. The dangers outlined
here are not inevitable. They are choices—some made in secret, some by
omission, some still to come. But every researcher who trains an Al on human
immunogenomics, every policymaker who funds multi-omic modeling without
guardrails, every strategist who speculates on deterrence by genetic targeting
contributes to a future that may be irreversible.
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We call on:

» Scientists, to recognize that their work does not exist in a vacuum, and to
adopt ethical constraints before external ones are imposed.

« Ethicists, to stop deferring to technical complexity and begin crafting moral
boundaries commensurate with modern capabilities.

« Strategists, to resist the illusion of clean, deniable biopower, and to
remember that every weapon eventually escapes its original doctrine.

There is still time to change course. There is still time to treat the genome with
reverence rather than strategic calculus. There is still time to build a future where
the code of life is protected, not exploited.

But that time is closing fast.

Let this not be our legacy. Let it be our warning. And let it be our turning point.

Epilogue: Accidents of Preparation

It is tempting to believe that the only true danger from ancestry-targeted
pathogens lies in their deliberate use. But history—and biology—suggest
otherwise.

The most catastrophic events often do not arise from intent, but from
preparation. The act of simulating, designing, and storing a weapon—even under
the logic of deterrence—creates its own chain of vulnerabilities. In the case of
synthetic pathogens, these vulnerabilities are amplified by the same forces that
made their design possible: complexity, speed, and opacity.

A virus engineered to model selective impact across ancestry groups need not be
deployed to devastate. It need only leak.

« Through an unnoticed error in biosafety protocol

o Through the corruption or coercion of a lab insider
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o Through a cyber-infiltration of a poorly secured system controlling Al-driven
synthesis

o Or through something as simple as a freezer malfunction and a forgotten
vial

In such a scenario, there would be no declaration of war, no attribution, no
mobilization. There would only be the silent spread of an engineered agent
designed to spare some and devastate others—moving without command,
obeying only code.

This is the terrible symmetry of ancestry-targeted bioweapons:
Even their rehearsal may become indistinguishable from genocide.

In preparing for war, we may cause one.

In simulating extinction, we may enact it.

And in trusting complexity without accountability, we may lose control not just of
our science, but of our future.
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Appendices

These appendices provide supplemental material designed to support the

technical, ethical, and strategic claims made in the main body of the paper.

Together, they illustrate the concrete evidence base and policy considerations
necessary to understand and mitigate the threat of ancestry-targeted

bioweapons.

Appendix A. Table of Known Ancestry-Linked Immune Response Variants

Gene / Variant (rsID ) Ancestry
) Function .
Locus or descriptor) Enrichment

) Enriched in
Lys26Arg Viral entry . i
ACE2 Ashkenazi Jewish
(rs4646116) receptor

populations
_ _ Elevated
Spike protein o
TMPRSS2 rs2070788 o expression in East
priming )
Asian males
Interferon- )
) _ Common in East
IFITM3 rs12252-C induced viral )
o Asians
restriction

_ HIV co-receptor Predominantly
CCR5 A32 deletion _
suppression European

Haplotypic  Antigen Variable
HLA-B*27 _ _
variant presentation  frequency globally

Implication for
Pathogen Response

Reduced binding
affinity for SARS-
CoV-2

Increased viral
entry efficiency

Associated with
severe influenza
and COVID-19
outcomes

Confers partial
resistance to HIV

Inflammatory risk,
but higher viral
clearance
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Gene / Variant (rsID Functi Ancestry Implication for
unction
Locus or descriptor) Enrichment Pathogen Response

Innate antiviral More common in ) )
Protective against

OAS1 rs10774671 pathway European
o ) SARS-CoV-2

activation populations

Duffy ) . Reduces

] Malaria Common in Sub- ] )

antigen  FY*02N.O01 ) ) Plasmodium vivax
resistance Saharan Africans )

(FY) infection

This list is not exhaustive. Ongoing GWAS and immunogenomic research continue
to uncover population-specific variants that can alter host susceptibility to viral,
bacterial, and parasitic infections. Al models trained on such data can exploit
these vulnerabilities with high resolution.

Appendix B. Technical Diagram: Al-Driven Host-Pathogen Simulation Pipeline
[Visual not shown here, but described textually]
Stage 1: Input Datasets

Whole genome sequencing (WGS)

Transcriptomic (e.g., GTEXx)

Epigenomic (e.g., methylation, chromatin states)

Proteomic and receptor expression data

« Microbiomic and environmental modifiers
Stage 2: Model Training

o Multi-modal transformer model

« Population-specific digital twins constructed

« Host-pathogen interaction modules fine-tuned
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o Reinforcement learning and generative optimization
Stage 3: Simulation Cycles
« Viral entry binding affinity (spike to ACE2, CD147, etc.)

Intracellular replication dynamics

Innate immune cascade (e.g., interferon suppression)

Cytokine storm thresholds and trajectory modeling

Epigenetic triggers for latent activation
Stage 4: Output Evaluation
« Fitness landscape across host ancestries
e Immune evasion profiles
« Asymptomatic latency vectors
o Mortality-to-transmissibility trade-off analysis

o Ethnic and demographic lethality mapping

Appendix C. Public Biobank Data Exposure Map

Geographic

Biobank o Population Diversity Access Policy
Origin
) United Predominantly Academic only
UK Biobank _ _
Kingdom European (with approval)
Broad: African- Broad
All of Us (NIH) United States American, Hispanic, institutional
Asian, European access
) i Homogeneous Restricted but
FinnGen Finland

Northern European exportable

Dual-Use
Risk Level

High

High

Moderate
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Geographic
Biobank g P
Origin
Global
23andMe (consumer-
driven)
BGI (China
National China
GeneBank)
H3Africa Pan-African

Population Diversity

Skewed toward
European ancestry

Extensive Han
Chinese + minorities

Diverse Sub-Saharan

Dual-Use

Access Policy _
Risk Level

Commercial; sells
) High
anonymized data

State-integrated;

limited Extreme
transparency
Restricted to

Moderate

African partners

Note: Risk is based on volume of ancestry-tagged metadata, openness of access,
known state partnerships, and likelihood of military use or export.

Appendix D. Ethical Heuristics for Identifying Genocide-Enabling Research

1. Differential Lethality Modeling:
Does the research attempt to model disease outcomes by race, ethnicity, or

genomic ancestry beyond medical necessity?

2. Selective Entry Optimization:
Are host receptors being tested for variable binding across known

population polymorphisms?

3. Immune Modulation by Group:

Is immune suppression or evasion being evaluated in ancestry-specific

immune profiles?

4. Absence of Universal Safeguards:
Are there no built-in mechanisms to prevent off-target or general

population harm?
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5. Silence on Downstream Applications:
Does the publication or project omit discussion of dual-use implications?

6. Data Source Concealment or Ambiguity:
Are population data sources anonymized to obscure ethical review?

7. Partnerships with Military or Surveillance Entities:
Is the research institutionally linked to national defense or biosurveillance
programs?

If >3 heuristics apply, the research should trigger immediate bioethical review,
independent oversight, and potential international inquiry.

Appendix E. Proposed Language for a “Geneva Protocol for Genomic Weapons”

Article I. Scope of Prohibition
The development, production, or deployment of any biological agent or genetic

construct whose function varies by host ancestry, genotype, or epigenetic state is

strictly prohibited.

Article Il. Research Safeguards
All research involving host-pathogen simulations or population-stratified

immunogenomic models must be reviewed under a certified dual-use assessment

framework.

Article Ill. Data Regulation
Export or sharing of ancestry-resolved omic datasets shall require international

notification and ethical approval. Use in military, intelligence, or national defense

contexts is prohibited.

Article IV. Al Oversight and Auditing
All Al-driven biosimulation platforms used in virology, immunology, or pathogen
modeling must include:

o Audit trails of inputs and outputs

« Mechanisms for red-flagging ancestry-selective outputs
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» Real-time reviewability by an independent international ethics board

Article V. Enforcement and Sanctions

Violation of the protocol shall constitute a crime against humanity under
international law. State actors may be subject to sanctions; individuals may face
prosecution in international tribunals.

Together, these appendices form a technical, policy, and ethical scaffolding for the
arguments made in the core of the paper. They are not exhaustive—but they are
actionable, offering a foundation for oversight, regulation, and future treaties. The
task now falls to global institutions, researchers, and citizens to ensure this
foundation is not ignored.
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