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Prostate Ideal for men:

Health 50 years or older
Index PSA range: 2-10 ng/mL

The Prostate Health Index (PHI)
test is a valuable biomarker for
detecting prostate cancer,
especially clinically significant
cases.

PHI is FDA-approved and
outperforms PSA in predicting
biopsy outcomes and monitoring
patients.

NCCN recommends PHI for early
cancerdetection.




In this edition, we explore the transformative convergence
of artificial intelligence, genomics, and personalized
medicine.

From Al-enabled variant interpretation to whole-person
genomics and pediatric screening, the field is evolving
rapidly toward more precise, preventive healthcare. Al
tools are revolutionizing how clinicians interpret complex
genetic variants, especially in rare diseases, by integrating
genomic and phenotypic data with unprecedented speed
and accuracy.

Whole-person genomics expands our lens beyond DNA,
incorporating environmental, microbiome, and lifestyle
factors to better understand disease risk and progression.
Pediatric genomics is shifting clinical care from reactive to
proactive, enabling early detection and intervention in
childhood disorders. Meanwhile, gene-based
therapeutics—powered by CRISPR and other
platforms—are offering curative potential for once-
incurable diseases.

As we integrate these innovations, it’s crucial to address
challenges such as algorithmic bias, data privacy, and
equitable access. This issue underscores how genomics,
when combined with ethical Al and clinical rigor, is

reshaping the future of precision medicine.
Stay tuned for more cutting-edge discoveries in our

upcoming editions.
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Al-Enabled Genomic Diagnostics: Accelerating
Variant Interpretation and Disease Detection

As the volume of genomic data continues to grow
exponentially, traditional methods of variant inter-
pretation are proving insufficient in terms of speed,
scalability, and precision. Artificial Intelligence (Al),
particularly machine learning (ML), is emerging as a
transformative tool in genomics, enabling faster and
more accurate diagnosis of genetic disorders,
including rare diseases. This convergence of Al with
genomics has opened new frontiers in personalized
medicine, enhancing clinicians' ability to offer timely,
tailoredinterventions.

Almodels, trained on curated variant databases and
clinical annotations, are improving this process.
Tools like PrimateAl and EVE (Evolutionary model of
variant effect) analyze patterns in sequence data to
predict the pathogenicity of variants. Unlike tradi-
tional rule-based methods such as ACMG guidelines,
these tools offer scalable, probabilistic predictions.
A 2024 study published in Nature Genetics demon-
strated that explainable Al models could classify
digenic variants—mutations across two genes that
contribute jointly to a disease phenotype with over
85% accuracy [1]. This marks a leap forward in
detecting complex inheritance patterns that would
otherwise go unnoticed.

Al is impactful in identifying rare diseases where
genotype-phenotype associations are poorly
understood. By integrating electronic health record

(EHR) data, phenotypic features, and genomic data,
Al can detect patterns suggestive of rare conditions.
For instance, the Fabric GEM platform uses natural
language processing (NLP) to extract clinical
features from EHRs and correlate them with
sequencing data, significantly improving diagnostic
ratesin neonatalintensive care units[2].

While Al offers speed and efficiency, it is not without
limitations. Models trained on biased datasets may
fail in underrepresented populations. There is also
the challenge of interpretability—black-box predic-
tions may be difficult for clinicians to trust without
clear rationales. Ethical concerns include informed
consent for algorithmic diagnosis, data privacy, and
Al-driven automation potentially replacing human
oversight.

The integration of Alinto genomic diagnostics is still
evolving. Federated learning, where models are
trained across decentralized datasets without
moving sensitive data is being explored to improve
performance across diverse populations.
Additionally, Al tools are being developed to predict
drug response based on pharmacogenomic mark-
ers, pushing precision medicine further into main-
stream care. Though several Al tools are evolving for
prediction of the diseases, human sources are
required for complicated cases and for Cross
verifications.

Reference:

Lonsdale, J., et al. (2024). "Digenic variant interpretation with hypothesis-driven explainable Al." NAR Genomics and Bioinformatics,

7(2),1gaf029. https://academic.oup.com

Kingsmore, S.F., et al. (2024). "Rapid Whole Genome Sequencing in Critically lll Infants." American Journal of Human Genetics, 113(1),

72-84.



Whole-Person Genomics: Integrating Genetic,
Environmental, and Lifestyle Factors

While classical genetics has illuminated the role of
single-gene mutations in monogenic diseases, the
complexity of most human disorders cannot be
captured by DNA alone. The current paradigm shift
in precision medicine recognizes that genomic risk is
shaped not only by variants but also by interactions
with environmental, epigenetic, and lifestyle factors.
This integrated approach sometimes referred to as
whole-person genomics embraces a systems
biology perspective, enabling a more nuanced
understanding of health and disease.

At the heart of this evolution is the move from
variant-centric diagnostics to data-informed holistic
care. Personalized genomics companies, including
ours, are developing tools and frameworks that
combine polygenic risk scores (PRS), epigenetic
profiling, microbiome data, and lifestyle metrics to
deliver individualized prevention and treatment
strategies.

EPIGENETIC MECHANISMS

are affected by these factors and processes:
* Development (in utero, childhood)

¢ Environmental chemicals
* Drugs/Pharmaceuticals
* Aging
* Diet

/

DNA methylation

Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA
and activate or repress genes.

The Science of Gene-Environment Inter-
actions

Genotype alone rarely determines phenotype.
Environmental factors like diet, pollutants, stress,
infections can significantly modulate gene expres-
sion. These interactions are mediated through
epigenetic modifications, such as DNA methylation,
histone modifications, and non-coding RNASs, which
influence transcription without altering the DNA
sequence.

One landmark study from the NIH Roadmap
Epigenomics Project demonstrated that
methylation profiles in monozygotic twins diverge
significantly with age and lifestyle differences,
correlating with phenotypic discordance in complex
traits like metabolic syndrome and depression [1].
Such findings underscore the importance of consid-
ering environmental exposures in clinical genomics.

HEALTH ENDPOINTS
* Cancer

* Autoimmune disease

* Mental disorders

* Diabetes

EPIGENETIC

‘ FACTOR
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HISTONE TAIL

CHROMATIN

Histones are proteins around which | HISTONE
DNA can wind for compaction and
gene regulation.

HISTONE TAIL

DNA inaccessible, gene inactive

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails”
alters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA
to be activated.




Polygenic Risk Scores: Quantifying
Complex Trait Risk

Most common diseases like cardiovascular disease,
type 2 diabetes, neurodegenerative disorders arise
from the cumulative effect of hundreds or thousands
of variants, each with small individual effect sizes.
Polygenic risk scores (PRS) aggregate these effects
to quantify a person’s inherited risk for a specific
condition.

For example, a 2023 study published in Nature
Medicine reported that individuals in the top 5% PRS
for coronary artery disease had a threefold higher
risk, independent of traditional risk factors such as
cholesterollevels or smoking status [2]. PRS can thus
stratify individuals for early intervention, even in the
absence of family history.

Microbiome and Gene Expression
Interplay

The gut microbiome, often called the "second
genome," plays a critical role in modulating host
metabolism, immune response, and even
neurodevelopment. Recent studies have revealed
that microbiota composition can influence

®

epigenetic regulation through microbial metabolites
like butyrate and folate, which affect DNA
methylation and histone acetylation [3]. In one
study, fecal microbiota transplantation in patients
with metabolic syndrome induced not only
microbiome shifts but also altered host gene
expression in the liver and adipose tissue [4]. This
evidence strengthens the rationale for integrating
microbiome sequencing into personalized
genomics platforms, particularly for metabolic and
autoimmune disorders.

Challenges and Ethical Considerations

Despite the promise, challenges remain. Polygenic
risk models often lack portability across populations
due to underrepresentation in GWAS datasets.
Integrating microbiome or wearable data requires
robust data governance frameworks, as privacy
concerns loom large. Furthermore, the clinical utility
of some epigenetic biomarkers remains under
investigation. To ensure ethical deployment, our
clinic adheres to informed consent protocols,
promotes transparency in risk communication, and
continually validates algorithms across diverse
cohorts.
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Reference:

Fraga, M.F., et al. (2005). "Epigenetic differences arise during the lifetime of monozygotic twins." PNAS, 102(30), 10604-10609.
Inouye, M., et al. (2023). "Genomic risk prediction of coronary artery disease in 480,000 adults: implications for primary prevention." Nature Medicine, 29,

158-165.

Koh, A., et al. (2016). "From Dietary Fiber to Host Physiology: Short-Chain Fatty Acids as Key Bacterial Metabolites." Cell, 165(6), 1332-1345.
Kootte, RS, et al. (2017). "Improvement of Insulin Sensitivity after Lean Donor Feces in Metabolic Syndrome Is Driven by Baseline Intestinal Microbiota

Composition." Cell Metabolism, 26(4), 611-619.



Genomic Medicine in Pediatrics: Early
Screening, Preventive Strategies, and Clinical

Implementation

Advancements in genomics are reshaping the
landscape of pediatric medicine. Early-life genetic
screening, once limited to a few inborn errors of
metabolism, is now expanding to encompass a
broad spectrum of monogenic and multifactorial
conditions. By detecting pathogenic variants at birth
or even prenatally, clinicians can intervene early,
mitigate disease progression, and, in some cases,
alter the course of lifelong health trajectories. With
the convergence of whole-genome sequencing,
and Al-powered variant interpretation, pediatric
genomics is shifting from reactive treatment to
proactive prevention.

The integration of pediatric genomics into routine
care demands robust genetic counseling frame-
works. Parents receiving genomic results must
understand not only the implications of diagnostic
findings, but also incidental or adult-onset condi-
tions discovered during sequencing.

Ethicalissuesinclude:

« Consent and autonomy: Infants cannot consent
to sequencing; thus, decisions rest with parents,
raising concerns about future autonomy.

Farmnily
management

Genomics in
Paediatrics

Surveillance

Reproductive
choices

Personalised

« Variants of uncertain significance (VUS):
Communicating uncertain results can cause
anxiety without offering actionable guidance.

« Disparities in access: Families in underserved
communities may lack access to genomics-
based care, exacerbating health inequities.

To address these, our clinic follows the ACMG
guidelines for reporting secondary findings and
employs pediatric genetic counselors trained in
family-centered communication.

Genomic technologies are transforming pediatric
medicine from the earliest stages of life. By moving
from reactive to preventive care, clinicians can offer
children not just treatment but a healthier future.
While challenges remain in implementation, ethics,
and interpretation, early genomic screening is
poised to become a cornerstone of precision
pediatrics, empowering both clinicians and parents
to make informed, life-changing decisions.

Reference:

e Stark, Z, et al. (2019). "Integrat-
ing genomics into healthcare: a
global responsibility." The
American Journal of Human
Genetics, 104(1), 13-20.

e Green, RC, et al. (2022). "The
BabySeq Project: Implementing
Genomic Sequencing in
Newborns." Pediatrics, 149(1),
€2021050101.

< Mendell, J.R.,, et al. (2017).
"Single-Dose Gene-
Replacement Therapy for
Spinal Muscular Atrophy." New
England Journal of Medicine,
377(18),1713-1722.

treatment

Information and
support




Gene-Based Therapeutics and Genome
Editing: Clinical Translation, Regulatory
Landscape, and Future Directions.

Gene therapy has transitioned from an aspirational
research conceptto a clinical reality in multiple fields,
particularly for monogenic disorders. Driven by
advances in vector technology, regulatory approv-
als, and gene-editing platforms like CRISPR-Cas9,
the field now offers FDA-approved therapies and
hundreds of ongoing trials worldwide. However,
discerning what’s clinically validated versus what
remains theoretical is essential for clinicians,
researchers, and patients alike.

This subtopic explores the current status of gene
therapies, the landscape of CRISPR-based interven-
tions, and what patients and providers should
realistically expect from this rapidly evolving

Sickle Cell Disease (SCD) and B-Thalassemia:

In 2023, the FDA approved exagamglogene
autotemcel (Casgevy), a CRISPR-Cas9-based
therapy co-developed by Vertex
Pharmaceuticals and CRISPR Therapeutics. This
ex vivo therapy edits hematopoietic stem cells to
reactivate fetal hemoglobin (HbF) expression,
mitigating sickling in red blood cells.

Other approvals include Luxturna (RPE65
mutation-associated retinal dystrophy) and
Roctavian (hemophilia A), further highlighting the
therapeutic diversity of gene-based interven-
tions.

Ongoing Clinical Trials and Emerging Indications

domain.
The clinical trial pipeline includes hundreds of gene

therapy programs targeting:

Gene Therapy: From Bench to Bedside

Gene therapy refers to the modification or replace-
ment of faulty genes to correct disease processes.
Approaches include gene addition, gene silencing,
and genome editing. Delivery systems primarily rely
on adeno-associated viruses (AAVS), lentiviruses, or
non-viral nanoparticle platforms.

Two landmark approvals illustrate gene therapy’s

clinical viability:

« Spinal Muscular Atrophy (SMA):
Onasemnogene abeparvovec-xioi (Zolgensma)
delivers a functional SMN1 gene via an AAV9
vector. Approved by the FDA in 2019, it offers
one-time curative potential for SMA ininfants.
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Ex vivo editing (editing cells outside the body and
re-infusing them) remains safer for hematologic
disorders, while in vivo approaches (direct gene
delivery) are expanding in muscle, eye, and liver
diseases due to tissue-specific tropism of AAV
serotypes.

CRISPR-Cas9: Beyond the Buzz

CRISPR (Clustered Regularly Interspaced Short
Palindromic Repeats) and associated enzymes like
Cas9 have revolutionized gene editing. Their
precision, cost-effectiveness, and scalability have
enabled theirintegrationinto therapeutic strategies.

Current CRISPR modalitiesinclude:
« CRISPR-Cas9

- Base editing
« Prime editing

While Casgevy represents the first FDA-approved
CRISPR therapy, dozens more are in development,
including editors targeting the liver, retina, and
brain. Companies like Beam Therapeutics are
developing base editors for point mutation correc-
tion with fewer off-target effects.

CRISPR-Cas9

Reference:

< Mendell, JR., et al. (2017). "Single-Dose Gene-Replacement Therapy for Spinal Muscular Atrophy." New England Journal of Medicine,

377(18),1713-1722.

« Frangoul, H., et al. (2021). "CRISPR-Cas9 Gene Editing for Sickle Cell Disease and B-Thalassemia." New England Journal of Medicine, 384,

252-260.

< Ekman,F.K, etal (2023). "CRISPR-Based Therapies: Current Status and Future Perspectives." Nature Reviews Genetics, 24, 123-140.
. FDA.(2023). FDA Approves First CRISPR-Based Gene Therapy for Sickle Cell.
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Genomics in Practice:

Case Studies, Patient-
Centered Outcomes, and
Clinical Integration



Personalized Genomics in Practice: Case
Studies, Patient-Centered Outcomes, and

Clinical Integration

The integration of genomics into routine clinical
practice has revolutionized the concept of patient-
centered care. By transitioning from reactive to
predictive and preventive healthcare, personalized
genomics offers a roadmap for individualized
diagnosis, treatment, and monitoring. Beyond
molecular pathways and variant reports, the true
essence of genomic medicine lies in how patients
experience and benefit from tailored interventions.

In this section, we explore real-world experiences of
individuals who have navigated their medical
conditions through genomic diagnostics, early
interventions, and tailored therapeutics highlighting
how genetic data, when coupled with clinical insight
and compassionate care, transforms live.

Personalized Genomics in Action: Clinical
Narratives

Case 1: Early Diagnosis of a Rare Disorder
Through Whole Genome Sequencing

A 7-month-old male infant presented with global
developmental delay, microcephaly, and unex-
plained seizures. Despite multiple clinical evalua-
tions, standard metabolic and neuroimaging tests
remained inconclusive. Whole exome sequencing
revealed a de novo pathogenic variant in the
TUBB2B gene, associated with cortical dysplasia
and Autism spectrum disorders [1].

Upon diagnosis:
« Targeted antiepileptic therapy was initiated.

e Parents received genetic counseling regarding
recurrencerisk.

A multidisciplinary neurodevelopmental program
was implemented.

Outcome: The timely genetic diagnosis enabled
early intervention, improved seizure control, and
helped the family prepare emotionally and practi-
cally for future care.

“Having a name for our child’s condition gave us
clarity and direction. We felt empowered to make
the right choices,” - Parent testimony (with consent).

Reference:

Case 2: Cancer Predisposition Screening
Savesalife

A 41-year-old asymptomatic woman with a family
history of breast cancer underwent multigene panel
testing, which identified a pathogenic variant in
BRCA1. Subsequent histopathology of breast tissue
revealed early-stage, non-invasive carcinoma, which
was completely excised during surgery. A poten-
tially life-threatening cancer was detected and
treated before it became symptomatic, demon-
strating the life-saving potential of predictive
genetic testing.

The Role of Clinics: Beyond Data to Dialogue

Genomic testing alone is not transformative - itis the

interpretation, context, and delivery of results that

define the patient journey. At our clinic, we empha-

size:

1. Pre-test Counseling: Managing expectations,
assessing readiness, and ensuring informed
consent.

2. Post-test Interpretation: Genetic data is
explained in context with lifestyle, family
history, and clinical parameters.

3. Psychosocial Support: Emotional and psycho-
logical well-being are addressed alongside
medical management.

4. Lifelong Engagement: Patients receive
longitudinal follow-up as new discoveries arise
andinterpretations evolve.

Art, Expression, and the Healing Process

Personalized medicine is not only a scientific break-
through but also a deeply personal experience.
We’ve encouraged patients to express their
genomicjourneys through:

« Journals documenting diagnostic odysseys.
« Visual art capturing emotional milestones.

« Voice recordings describing their hopes and
concerns.

These expressions not only help patients process
complex feelings but also humanize genomic
medicine for healthcare providers and future
patients.

« Romaniello, R, et al. (2018). "Brain malformations and mutations in tubulin genes: a review of the literature and description of a new case

with TUBB2B mutation." Orphanet Journal of Rare Diseases, 13(1), 1-8.

Hicks, J. K., et al. (2015). "Clinical Pharmacogenetics Implementation Consortium Guideline (CPIC) for CYP2D6 and CYP2C19 Genotypes
and Dosing of Select SSRIs." Clinical Pharmacology & Therapeutics, 98(2), 127-134.

« Nelson,H.D,, etal. (2019). "Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-Related Cancer." JAMA, 322(7), 666-685.
« Kalia, S. S, et al. (2017). "Recommendations for reporting of secondary findings in clinical exome and genome sequencing, 2016 update

(ACMG SF v2.0)." Genetics in Medicine, 19(2), 249-255.



Meet the Doctors

Dr Kalyan Uppaluri is the co-founder and the owner of
GenepoweRx Personalized medicine clinic and research
institute, He did his medical training at the prestigious Gandhi
Medical College. He then moved to the United States, where he
specialized in Internal Medicine at the McLaren Hospital,
Michigan. He also got a degree in Medical Genomics from Ivy
league Institute, Stanford University and pursued Cancer
research at Wayne State University.

Dr Hima Challa graduated from Gandhi Medical college and was
among top few in her batch. She specialized in Internal Medicine
at St. Joseph Mercy Oakland, Michigan in United States. She
graduated in Medical genomics from the Ivy league Institution of
Harvard Medical School. She also holds a master’s in nutrition
science from the Texas Women University and in integrative
medicine from Arizona University.
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