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ABSTRACT _
Background: Obesity is a global health crisis underpinned by a complex interplay between genetics and environment.
The B2-adrenergic receptor gene (ADRB2), a key regulator of lipolysis and energy expenditure, is a strong candidate for
obesity susceptibility. The ADRB2 GIn27Glu (rs1042714) polymorphism has been widely studied, but its association
with obesity and metabolic traits remains controversial, with contradictory findings across the literature.
Objectives: This narrative review aims to summarize and critically analyze the scientific literature regarding the ADRB2
rs1042714 variant.
Methods: A narrative literature review was conducted using the Google Scholar, ScienceDirect, Scopus, and PubMed
databases. Inclusion criteria selected primary research articles published in English that investigated the association
between ADRB2 rs1042714, obesity, body composition, and interactions with diet or physical activity.
Results: The literature review confirms a profound lack of consensus. Some studies associate the Glu27 (G allele) with
increased obesity risk, while others associate the GIn27 (C allele) with risk or find the G allele to be protective. These
discrepancies are largely explained by three factors: 1) Ethnicity; 2) Gen-diet interaction; and 3) Gene-exercise interaction.
Conclusion: The ADRB2 GIn27Glu polymorphism is not a deterministic factor for obesity. Its association with adiposity
is highly context-dependent, critically modulated by genetic ancestry, dietary macronutrient composition, and physical
activity levels. The contradictions in the literature highlight the necessity of moving from simple association studies to
more nuanced gene-environment interaction models to understand the variant's true clinical relevance.
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BACKGROUND

Obesity is currently considered a major
global health issue due to its increasing prevalence,
underpinned by a complex etiology that involves the
interplay between genetic predisposition and an
increasingly obesogenic environment.! The World
Health Organization (WHO) reported that in 2022,
the number of individuals with obesity worldwide
surpassed one billion, comprising approximately
880 million adults and 159 million children and
adolescents.? Heritability studies have consistently
demonstrated this strong genetic contribution to
obesity. Understanding the genetic factors that
modulate an individual’s susceptibility to weight
gain and their response to lifestyle interventions is a
cornerstone of modern metabolic research. Genetic
factors play a significant role in obesity for
approximately 40% to 70% of the variability in body
weight and fat distribution among individuals.?
Some forms of obesity are monogenic, meaning they
are caused by mutations in single genes, while others
are polygenic, involving numerous genes. Over 250

genes have been linked to obesity, many of which are
involved in energy metabolism, adipocyte
differentiation (the maturation of fat cells), and
thermogenesis.* Genetic variants can also influence
fat distribution, susceptibility to insulin resistance,
and the response to environmental factors such as
diet and physical activity.’

The ADRB?2 gene, located on chromosome 5,
encodes a receptor that serves as a critical mediator
for the sympathetic nervous system in regulating
energy balance. The ADRB2 gene has been shown to
be associated with obesity as a genetic factor.
Several studies indicate that specific polymorphisms
(genetic variations) within this gene are associated
with obesity-related traits and metabolic changes.®’
The beta-2 adrenergic receptors (P2-AR) are
expressed on the surface of adipocytes and play a
crucial role in initiating lipolysis, the catecholamine-
induced process of fat breakdown, as well as
stimulating thermogenesis.® p2-AR signaling also
promotes thermogenic activity in brown adipose
tissue (BAT) by facilitating sympathetic nervous
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system regulation, enhancing blood perfusion, and
increasing energy expenditure through heat
production.’

Genetic variations in this gene can modulate
these processes by affecting receptor function and
expression, which influences individual differences
in fat metabolism and obesity risk. The GIn27Glu
variant (rs1042714) is known to be strongly
associated with obesity susceptibility, particularly
influencing fat mass, body mass index (BMI), and
metabolic traits in certain populations, especially in
female subjects.'®!!  Studies regarding the
association of this variant with obesity and related
metabolic traits have yielded controversial and often
contradictory findings. The functional distinction
between the GIn27 and Glu27 alleles is central to this
discussion. Studies conducted in Caucasian,
Japanese, Korean, Brazilian, African, and Pacific
Islander populations have reported associations that
vary not only in statistical significance but in the
direction of effect: some studies link the GIn27 allele
to higher adiposity, others link the Glu27 allele to the
same outcome, and a number find no significant
association at all. '>'* The conventional biological
explanation rests on a functional distinction between
alleles, in which Glu27 is hypothesized to favor
energy conservation, a trait plausibly advantageous
under historical conditions of caloric scarcity, while
GIn27 is associated with relatively higher energy
expenditure. Framed this way, the variant’s
relevance to modern obesity becomes a question of
gene-environment mismatch, where a once-adaptive
thrifty phenotype becomes a liability in calorically
abundant, sedentary environment. It suggests a
potential gene-environment mismatch in modern
society, where a trait once potentially beneficial for
survival may now, in an obesogenic environment,
become maladaptive.!® This suggests that the role of
this gene variant may be more complex and context-
dependent. Most existing reviews and primary
studies treat the variant's functional consequences as
biologically fixed, without adequately considering
how wunequal genotype distribution across
populations constrains the interpretability and
comparability of reported effects. Moreover, the
handful of studies examining how nutritional intake
or physical activity modifies the relationship
between this variant and obesity-related traits have
been conducted predominantly in populations where
GG carriers are sufficiently common to study,
leaving open the question of whether these gene-
environment interactions hold in populations where
the genotype is rare.

The primary objective of this review is to
summarize and critically analyze the scientific
literature regarding the ADRB2 1s1042714 variant.

Furthermore, this review aims to construct a more
nuanced understanding focused on how this gene-
phenotype relationship with obesity is influenced by
two key environmental factors: nutritional intake
and physical activity.

METHODS

This study was conducted as a narrative
literature review. A comprehensive literature search
was performed utilizing the Google Scholar,
ScienceDirect, Scopus, and PubMed databases to
identify relevant articles. The selection process
prioritized significant primary research articles (both
quantitative and qualitative) pertaining to the
ADRB?2 gene and its role in obesity. The inclusion
criteria required articles to be: 1) primary research
relevant to ADRB2 variants, obesity/lipolysis, diet,
or physical activity; 2) discuss at least one of the
primary variables; 3) published in English; and 4)
available in full-text for detailed analysis. Exclusion
criteria were applied to remove articles that were
opinions, editorials, or lacked empirical data, as well
as those that did not explicitly discuss the primary
variables, failed to establish a connection between
them, or were not available in full-text. The search
was conducted using combinations of the following
keywords and Boolean operators: ("ADRB2" OR
"beta-2 adrenergic receptor”" OR "B2-adrenoceptor")
AND ("GIn27Glu" OR "rs1042714" OR "Glu27"
OR "GIn27") AND ("obesity" OR "body mass
index" OR "BMI" OR "adiposity" OR "body
composition" OR "fat mass" OR "lipolysis"). For
articles addressing gene-environment interactions,
the search terms were further combined with ("diet"
OR "carbohydrate intake" OR "dietary pattern" OR
"weight loss intervention") OR ("physical activity"
OR ‘'"exercise" OR ‘'"sedentary" OR "energy
expenditure"). No restriction was placed on
publication date, as the objective was to capture the
full historical trajectory of research on this
polymorphism. The search was last conducted in
December, 2025 and articles published up to that
date were eligible for inclusion.

DISCUSSION

The p2-Adrenergic Receptor: A Central
Mediator of Lipolysis and Energy Expenditure
The ADRB2 gene, a quintessential member
of the G protein-coupled receptor (GPCR)
superfamily which encodes the beta-2 adrenergic
receptor, is located on the long arm of chromosome
5, specifically at the cytogenetic band 5q31-q32.
According to the latest genomic data, the gene spans
the region from base pairs 148,826,611 to
148,828,623 on chromosome 5 (GRCh38 assembly).
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The gene is intronless and encodes a protein
involved in multiple physiological processes
including lipolysis and thermogenesis.!*!¢ The B2-
adrenergic receptor (f2-AR) is a key effector of the
sympathetic nervous system and is activated by the
binding of endogenous catecholamines, primarily
epinephrine and norepinephrine. Upon binding these
ligands, f2-AR undergoes a conformational change
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that allows it to interact with and activate the
heterotrimeric G protein Gs. This activation
stimulates adenylyl cyclase, leading to increased
production of cyclic AMP (cAMP), which then
activates protein kinase A (PKA). The downstream
signaling cascade results in physiological effects
such as smooth muscle relaxation, bronchodilation,
lipolysis in adipocytes, and thermogenesis.!”!8
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Figure 1. Lipolisis regulation

Within the adipocyte, this PKA-driven
signaling cascade initiated by f2-AR activation has
clear targets to initiate lipolysis. PKA acts as the
central kinase that orchestrates the subsequent
lipolytic events. PKA phosphorylates two key target
proteins: 1) Perilipin 1 (PLIN1), the protein that
coats the lipid droplet, and 2) Hormone-Sensitive
Lipase (HSL). The phosphorylation of PLIN1 is a
crucial gatekeep step, altering its structure to allow
HSL and other lipases, like Adipose Triglyceride
Lipase (ATGL), to access the triglyceride core.
Concurrently, =~ PKA-mediated  phosphorylation
activates HSL, which then efficiently hydrolyzes
these triglycerides into free fatty acids and glycerol,
allowing their release from the adipocyte.!” This B2-
AR-mediated lipolytic pathway is, however, tightly
regulated within the cell’s hormonal context. This
lipolytic pathway exists in a state of dynamic
opposition to the anti-lipolytic signaling pathway,
which is primarily driven by insulin. This establishes
a fundamental hormonal balance at the fat cell
membrane: insulin promotes energy storage and

suppresses fat breakdown, while catecholamine
activation of the f2-AR must overcome this storage
signal to successfully mobilize the stored
triglycerides.!’

Furthermore, the activation of the P2-AR
pathway induces significant metabolic cross-talk,
ensuring that the adipocyte’s functions are fully
coordinated toward energy release. A key secondary
effect of this cascade: catecholamine-induced
lipolysis actively inhibits glucose uptake into the
adipocyte. This suppression of glucose consumption
was found to be linked to the dissociation of the
mTOR complex, a central hub for sensing nutrients
and regulating cellular metabolism. This mechanism
functions as a powerful intracellular feedback loop,
ensuring that when the adipocyte receives the f2-AR
signal to mobilize and release energy (lipolysis), it
simultaneously shuts down its own pathways for
energy consumption (glucose uptake).'®

Beyond its established role in lipid
mobilization from white adipose tissue (WAT), the
B2-AR is also the principal mediator of energy
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expenditure via thermogenesis. This function is
specifically localized to brown adipose tissue (BAT),
a specialized tissue that dissipates energy as heat.
While rodent models historically emphasized the
primary role of the f3-adrenergic receptor (3-AR)
in activating BAT, this does not translate accurately
to human physiology. Literature provided definitive
in vivo evidence that thermogenesis in human brown
adipocytes is driven primarily by f2-AR stimulation,
not B3-AR. This study identified the f2-AR as the
dominant functional receptor for activating human
BAT, placing it as a central regulator of whole-body
energy expenditure.?’ Taken together, these findings
establish that the B2-AR is not a peripheral or
redundant component of energy metabolism, but a
central node linking sympathetic nervous system
activity to both lipid mobilization in white adipose
tissue?’*? and thermogenesis in brown adipose
tissue.®?*23 This dual role provides the essential
physiological rationale for why a functional variant
of ADRB2, such as GIn27Glu, would be biologically
plausible as a modulator of obesity risk, setting the
stage for the genotype-specific effects discussed in
the following sections.

Functional Consequences of the GIn27Glu
(rs1042714) Polymorphism

The rs1042714 polymorphism is a common
non-synonymous SNP characterized by a cytosine
(C) to guanine (G) substitution in the coding region
of the ADRB2 gene.! This nucleotide change
translates to an amino acid substitution at codon 27
in the extracellular N-terminus of the receptor
protein, replacing glutamine (Gln), encoded by the C
allele, with glutamic acid (Glu), encoded by the G
allele.>* The functional impact of this GIn27Glu
substitution has been a subject of intense research
and debate. The leading hypothesis posits that the
polymorphism alters the receptor’s susceptibility to
agonist-induced downregulation and desensitization,
a process by which the receptor becomes less
responsive  after  prolonged  stimulation.?
Specifically, the Glu27 variant (G allele) has been
proposed to be more resistant to downregulation
compared to the GIn27 variant. In theory, this could
lead to a more sustained signaling response upon
initial stimulation but might also render the receptor
more prone to long-term desensitization under
conditions of chronic agonist exposure, such as in
obesity. This altered sensitivity could, in turn, impact
the efficiency of the lipolytic response to
catecholamines.?® However, the evidence is not
definitive. Some functional studies have yielded
conflicting results, and an alternative hypothesis
suggests that rs1042714 may not directly alter
receptor function itself but could be in linkage

disequilibrium with another, truly functional, variant
elsewhere in the gene.?’

The functional alteration of the PB2-AR
caused by the GIn27Glu polymorphism is primarily
linked to its resistance to downregulation. While the
normal receptor (GIn27) is somewhat resistant to
degradation, the variant containing Glutamic acid
(Glu27) displays a distinctly different behavior.
Research indicates that the Glu27 variant is more
susceptible to agonist-promoted downregulation.
When catecholamines bind to the receptor, the Glu27
variant undergoes a more rapid conformational
change that promotes phosphorylation and
uncoupling from  Gs-proteins. This rapid
desensitization means the receptor stops transmitting
the fat-burning signal much earlier than the wild-
type receptor, even if the stimulating hormones
(epinephrine/norepinephrine) are still present. The
physiological consequence of this blunted signaling
is particularly detrimental in tissues with high B2-
AR density, such as visceral white adipose tissue.
Under normal conditions, sympathetic nervous
system activation triggers these receptors to initiate
lipolysis, the hydrolysis of triglycerides into free
fatty acids. In carriers of the Glu27 allele, this
lipolytic response is dampened. Consequently,
during periods of exercise or fasting, the
mobilization of energy stores is less efficient.
Furthermore, in brown adipose tissue, where f2-AR
signaling drives uncoupling protein-1 (UCP1)
mediated thermogenesis, the dampened signal may
result in reduced obligatory energy expenditure,
effectively lowering the basal metabolic rate.

The morphological manifestation of obesity
is characterized by the expansion of adipose tissue,
a process driven by an increase in both adipocyte
number (hyperplasia) and adipocyte size
(hypertrophy).?® This metabolically dynamic organ
is not a uniform entity; rather, it is broadly classified
into three distinct types: white adipose tissue (WAT),
brown adipose tissue (BAT), and beige adipose
tissue.”* A profound functional dichotomy exists
between these classifications. WAT is specialized as
the body’s primary site for storing excess energy in
the form of triglycerides, whereas BAT and beige
adipose tissue are specialized to catabolize these
stored triglycerides to generate heat in a process
known as non-shivering thermogenesis.?’ The
foundational mechanism governing the release of
fatty acids from these stores, basal lipolysis, is not a
static process. Instead, lipolytic activity in
adipocytes is tightly regulated and systemically
influenced by a complex interplay of factors,
including sex, age, physical activity levels, the
specific anatomical location of the fat depot, and
underlying genetic variation.3’
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A key early study supporting a direct link
investigated the polymorphism in a cohort of 185
non-diabetic Japanese men. Their cross-sectional
analysis revealed a significant association between
the GIn27Glu variant and the prevalence of obesity.
Critically, the study did not just link the variant to an
elevated Body Mass Index (BMI), but also to a
specific fat distribution phenotype. The researchers
observed that the variant was particularly associated
with an accumulation of subcutaneous fat rather than
visceral fat. This finding was pivotal, as it suggested
not only a population-specific effect (Japanese men)
but also a tissue-specific impact, implying the B2-
AR variant might differentially affect the metabolic
behavior of distinct fat depots.?! This line of inquiry,
investigating the variant within specific, well-
defined cohorts, has continued to provide nuanced
insights. A recent study explored the association
between the GIn27Glu polymorphism and obesity
risk within a specialized group: patients with both
early-onset and late-onset bronchial asthma. The
study reported a significant association between the
polymorphism and an increased risk of obesity
specifically within this patient population. This
finding is particularly relevant as it highlights a
potential interaction with a comorbidity. Given that
the P2-AR is the primary target for asthma
therapeutics, it is plausible that the underlying
disease state, or even its treatment, unmasks or
exacerbates the metabolic consequences of
possessing the Glu27 variant, further reinforcing the
context-dependent nature of its effect.

Overall, the evidence reviewed here
indicates that the functional consequences of the
GIn27Glu substitution, while biologically plausible
through altered receptor downregulation, are neither
uniform nor fully resolved at the molecular level.
The conflicting findings on receptor desensitization,
together with the possibility that rs1042714 reflects
linkage with another functional variant, suggest that
the path from genotype to phenotype is not direct.
This mechanistic ambiguity foreshadows the
inconsistent obesity associations reported in the
epidemiological  literature, reinforcing  that
rs1042714's relevance to obesity cannot be assumed
from receptor biology alone and must be evaluated
empirically across populations and environments.

Overall, the evidence reviewed here
indicates that the functional consequences of the
GIn27Glu substitution, while biologically plausible
through altered receptor downregulation, are neither
uniform nor fully resolved at the molecular level.
The conflicting findings on receptor desensitization,
together with the possibility that rs1042714 reflects
linkage with another functional variant, suggest that
the path from genotype to phenotype is not direct.

This mechanistic ambiguity foreshadows the
inconsistent obesity associations reported in the
epidemiological  literature, reinforcing  that
GIn27Glu’s relevance to obesity cannot be assumed
from receptor biology alone and must be evaluated
empirically across populations and environments.

The Association of ADRB2 rs1042714 with
Obesity and Body Composition

A significant body of research links the G
allele (Glu27) of the ADRB2 polymorphism to an
increased risk of obesity, though these findings are
often specific to certain populations or sexes. A study
by Moore et al.!° demonstrated a strong association
in individuals with the GG genotype; specifically,
women with this genotype had a 10-fold higher risk
of obesity, corresponding to an increase in fat mass
of approximately 20 kg. Women with the GG
genotype also tended to have higher body weight and
BMI, which was attributed to a significantly greater
body fat percentage and total fat mass.!' This
positive association with increased adiposity has
been echoed in other ethnicities. Research by Lange
et al.’* and Large et al.* in Hispanic populations also
found a positive relationship between the G allele
and both BMI and visceral adipose tissue, noting that
subjects with the GG genotype had an average
excess fat mass of 20 kg.

More recent studies have reinforced this link.
A 2023 study by Kachkovska®? involving 648
subjects demonstrated a statistically significant
relative risk for obesity in both dominant (RR 1.95;
p=0.03) and additive (RR 1.65; p=0.04) inheritance
models. The results indicated that individuals
carrying the G allele (genotypes CG and GG) had a
1.75-fold higher risk of obesity compared to
individuals with the CC genotype (p=0.03). This is
consistent with a meta-analysis by Zhang et al.’,
which concluded that this variant is significantly
associated with obesity in both heterozygous (CG vs
CC; p=0.009) and dominant (CC vs CG+GG;
p=0.004) models. Furthermore, a study on a
Japanese population by Mori et al.*¢ found that the G
allele frequency was significantly higher in subjects
with obesity compared to non-obese or intermediate
groups. Interestingly, the phenotypic effect of this
polymorphism appears to be context-dependent and
may be modulated by the subject’s nutritional
status.’” In non-obese subjects, for example,
individuals with the G allele have been observed to
have lower body fat mass and higher levels of free
fatty acids compared to non-carriers. This suggests
that the variant may influence fat storage and
mobilization differently, particularly in individuals
who are not obese.*8
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Further complicating the narrative, some
studies report an inverse association, suggesting the
G allele (Glu27) may be protective against obesity.
A study by Meirhaeghe et al.’® in a French
population found that the CC (GIn27GlIn) genotype
was associated with an increased risk of obesity.
Men with the CC genotype exhibited higher body
weight, BMI, waist and hip circumference, and
waist-to-hip ratio compared to those with other
genotypes. This effect was reportedly exacerbated in
individuals who also carried the Argl6 allele,
another variant of the ADRB2 gene. Supporting this
line of evidence, Saliba et al.!> in Brazil also found
that G allele carriers had a statistically significant
lower mean BMI (p = 0.006), indicating a protective
effect. This effect may be highly specific and
context-dependent; another study linked the CG
genotype to lower BMI values, particularly in
women aged 30-39 with a low socioeconomic
status.?* While a study in an Oceanian population*’
initially found a significant association between the
G allele and obesity (p = 0.013), the relationship did
not remain significant after adjusting for other
variants, as the two SNPs were in linkage
disequilibrium. According to one mechanistic model,
the GIn27GIn (CC) genotype itself functions as a
risk factor for adiposity. This hypothesis posits that
the CC genotype leads to a greater degree of B2-AR
downregulation on the surface of adipocytes. This
increased downregulation effectively blunts the
catecholamine signal required for lipolysis. This
signaling failure to efficiently catabolize fat
subsequently  manifests  clinically as an
accumulation of fat mass and an increase in BMI, as
was observed in the subjects within the CC
group. 204!

The wvariant’s influence is often sex-
dependent. Research by Sanchez et al.*?, for instance,
reported that the allele could be a risk factor for
visceral fat accumulation in men, but not in women.
The same study found that obese men with the GG
genotype had a significantly higher mean BMI (p =
0.013) compared to men with the CC or CG
genotypes. However, no such difference was found
in the female subjects.*” The variant’s effect also
appears to be masked or rendered insignificant in
populations with an extremely high baseline
prevalence of obesity. A study involving 1,022
subjects from a Tongan population (where obesity
prevalence was 84% in men and 93% in women)
found no significant association between the G allele
and BMI, body composition, or glucose metabolism
parameters. This aligns with the hypothesis that in a
population already experiencing overwhelming
obesity, this specific variant may not play a
significant or detectable role.*?

The GIn27Glu polymorphism (rs1042714)
represents the substitution of glutamine (Gln) with
glutamic acid (Glu) at the 27th position of the f2-AR.
This alteration has been directly linked to
modifications in receptor downregulation, the
mechanism that reduces receptor density on the cell
surface after prolonged activation. According to this
hypothesis, individuals with the Glu27 variant (G
allele) reportedly demonstrate resistance to receptor
downregulation. This resistance is thought to
facilitate the P2-AR signaling pathway, thereby
increasing the receptor’s capacity to induce lipolysis
in response to catecholamines. Consequently,
lipolysis efficiency is improved, which may provide
a metabolic advantage in energy balance and lower
the risk of excess fat accumulation.’! Conversely,
individuals with the GIn27 (C allele) variant would
exhibit higher rates of receptor downregulation. This
functional impairment would reduce the receptor’s
ability to facilitate lipolysis, potentially inhibiting
triglyceride breakdown and leading to reduced
energy availability during periods of increased
metabolic demand.3!

This profound inconsistency in the literature
strongly suggests that the variant’s role is not
deterministic but is instead critically modulated by
environmental factors, particularly diet. This gene-
environment interaction was precisely the focus of a
study by Marti et al.** in a Spanish population. Their
research demonstrated that the risk of obesity
associated with the GIn27Glu polymorphism was
dependent on nutritional context. They found that in
women, carrying the Glu27 (G) allele was associated
with a significantly higher risk of obesity only when
combined with a high carbohydrate intake (defined
as >49% of total energy). In contrast, the genotype
had no significant effect on obesity risk among
women with lower carbohydrate consumption. This
finding was pivotal, providing a strong explanation
for previous contradictory results: the genetic
susceptibility conferred by the ADRB2 variant may
only be unmasked or expressed under specific
dietary conditions.*’

The Critical Role of Ethnicity

One critical factor that may explain the
widespread heterogeneity in the literature is the
statistically significant difference in the G allele
(Glu27) frequency distribution across global ethnic
populations. This variation is well-documented in
numerous population genetics studies and genomic
databases. Caucasian (European) populations, for
instance, exhibit a relatively high G allele frequency,
often reported to be between 25% and 40%. In
contrast, populations of African-American descent
show a frequency of approximately 19%, while East
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Asian populations (e.g., Japanese, Korean, and
Chinese) consistently demonstrate a markedly low G
allele frequency, generally ranging from 5% to
9%.44 This low frequency has a direct
methodological consequence: studies in Asian
populations possess significantly lower statistical
power to detect any association with the G allele.
The absolute rarity of the homozygous GG genotype
in Asian populations (1.1% reported by Kim et al.>)
renders statistical comparisons difficult, making the
analysis susceptible to false-negative results or
unstable effect estimates. Beyond statistical power,
this divergence in allele frequency likely reflects
distinct genetic backgrounds and different selective
evolutionary pressures between continents. This
raises the hypothesis that the same allele may confer
a different phenotypic impact depending on the
population-specific genetic. This hypothesis is
strongly supported by a meta-analysis from Jalba et
al.>! which specifically concluded that the C allele
(GIn27) acts as a significant risk factor for obesity in
Asian populations. Therefore, the apparent
contradiction between studies is likely not an error,
but rather a reflection of a genuine, population-
specific genetic effect.

These patterns, taken as a whole, indicate
that allele frequency differences across ethnic
groups are not simply a technical issue of statistical
power, but may reflect genuinely distinct selective
and genetic backgrounds that shape how the Glu27
allele behaves phenotypically. This reinforces a
central aim of the present review: that any
interpretation of this variant clinical relevance must
account for population-specific genetic context
rather than assuming a universal effect.

Gene-Diet Interactions: Nutritional Modulation
0of rs1042714°s Effect

A clinically relevant aspect of the rs1042714
polymorphism is its function as a modulator of an
individual’s response to dietary interventions.
Evidence suggests that the variant’s influence on
body composition is not static but is dynamically
altered by nutritional context, particularly caloric
intake and macronutrient composition. This has
given rise to a central paradox in the literature: the
allele (Glu27) associated with a higher risk of
obesity at baseline appears, in some contexts, to
confer a distinct advantage during weight-loss
efforts. However, the investigation into this
interaction is characterized by conflicting findings.
Several studies have reported a null association.
Saliba et al.!> analyzed 139 overweight and obese
Brazilian women during a 16-week weight-loss
intervention and concluded that the ADRB2
GIn27Glu polymorphism did not significantly

influence the changes in weight, BMI, or body
composition among the different genotype groups.
This finding is supported by preliminary research
from Ruiz et al.> Their 8-week study of 45 obese
Spanish women on an energy-restricted diet also
found no significant differences in body weight or
composition changes between genotypes, leading
them to conclude the variant was not a significant
predictor of weight-loss success in that cohort.

In direct contrast to these findings, recent
research by de Luis et al.?® provides strong evidence
that the rs1042714 variant can, in fact, predict
dietary response. This study focused on 95
premenopausal women with severe obesity (BMI >
35) undergoing a 12-week meal-replacement
hypocaloric diet. Their results showed a significant
gene-diet interaction: carriers of the G allele (Glu27)
exhibited a better response to the diet. This group
experienced a significantly greater reduction in body
weight, BMI, fat mass, and waist circumference.
Furthermore, this cohort showed superior
improvements in glucose metabolism, including
greater decreases in fasting insulin and HOMA-IR.
This finding is particularly notable as it suggests that,
in this specific intervention, the G allele was
associated with a more favorable metabolic outcome.

The discrepancy in the literature ranging
from the significant, positive response for G-allele
carriers can likely be attributed to key differences in
study design, intervention specificity, and participant
characteristics. One of the most critical differences
is the specificity of the dietary intervention. De Luis
et al. study?®, which found a significant effect,
utilized a highly specific meal-replacement
hypocaloric diet. This type of intervention is highly
controlled with a fixed macronutrient composition.
In contrast, the studies by Saliba et al.'* and Ruiz et
al.’? used more general weight-loss or energy-
restricted diets. It is plausible that the specific
macronutrient profile of the meal-replacement diet is
the key factor that interacts with the ADRB?2 variant,
an effect that would be obscured in less-controlled,
general energy restriction. Participant characteristics
also differ significantly. De Luis et al. study?
focused on women with severe obesity (BMI > 35),
who may have more pronounced metabolic
dysregulation. The genetic effect might only become
detectable in this specific, more severe phenotype.
The other studies included broader ranges of
overweight and obese individuals. Furthermore, the
ethnic differences (Brazilian vs. Spanish) are a
known confounder for this specific gene,
complicating direct comparisons. Finally, statistical
power is a concern. Ruiz et al. study®? was explicitly
preliminary with a very small sample (N=45) and
was likely underpowered to detect a subtle gene-diet
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interaction. While the other studies had larger
cohorts, the true effect may still be small and require
even larger samples to detect reliably. Therefore, the
positive finding in the de Luis study?® does not
necessarily conflict with the others, it may instead
highlight a highly specific interaction, suggesting the
G allele’s favorable response is uniquely triggered
by a specific nutritional environment and is most
detectable in individuals with severe obesity.

These findings support the argument that the
metabolic consequences of the Glu27 allele are not
fixed, but conditional on dietary context, with the
type, intensity, and specificity of the nutritional
intervention shaping whether the variant confers
metabolic risk or benefit. This gene-diet interaction
stands as one of the clearest demonstrations that this
variant relevance to obesity cannot be evaluated
independently of nutritional intake, directly
addressing this review’s objective of clarifying how
diet modulates the gene-phenotype relationship.

Macronutrient-Specific Effects: The Influence of
Carbohydrate Intake

The effect of the GIn27Glu polymorphism
on obesity risk may not be direct, but rather
dependent on the specific macronutrient
composition of the diet. A pivotal study by Marti et
al. ** in a population of Spanish women provides
direct evidence for this gene-diet interaction. The
researchers investigated whether the association
between the ADRB2 variant and obesity was
modulated by dietary intake. Their findings
demonstrated that the genetic risk was entirely
dependent on carbohydrate consumption. The Glu27
(G) allele was associated with a significantly higher
risk of obesity (Odds Ratio = 2.56) only among
women with a high carbohydrate intake (defined
as >49% of total energy). In stark contrast, for
women who consumed a lower-carbohydrate diet,
the GIn27Glu polymorphism had no significant
effect on their obesity risk. This study was one of the
first to strongly suggest that the metabolic risk
conferred by the Glu27 allele is not deterministic and
may be unmasked or expressed only within the
specific nutritional environment of a high-
carbohydrate diet.

A large cross-sectional study in a Japanese
population by Nanri et al.®® investigated the
associations between dietary patterns and serum
triglyceride levels, as modulated by the GIn27Glu
polymorphism. The study identified a significant
gene-diet interaction, specifically with the Western
dietary pattern (characterized by high intakes of fat,
oils, meat, and processed foods). The results showed
that the Glu27 (G allele) was significantly associated
with higher serum triglyceride levels, but only

among individuals in the highest tertile for
adherence to the Western diet. For subjects on a
Prudent or Traditional Japanese diet, the GIn27Glu
variant had no significant effect on triglycerides.
This reinforces the concept that the metabolic
consequences of the Glu27 allele are strongly
dependent on macronutrient context, becoming
detrimental when combined with a diet high in fats
and processed foods.

These two lines of evidence, together, point
to macronutrient composition, rather than overall
caloric intake, as the feature of diet most relevant to
the Glu27 allele's metabolic impact, with risk
concentrated among individuals consuming high-
carbohydrate or Western-pattern diets. These
findings reinforce that dietary composition, not
merely caloric intake, is a critical determinant of
whether rs1042714 translates into adverse metabolic
outcomes, lending further support to the review’s
emphasis on nutrition as a key modulator of this
variant’s clinical relevance.

Genotype-Dependent Changes in Metabolic
Health Markers

The GIn27Glu (rs1042714) polymorphism’s
influence extends beyond simple obesity risk to a
range of more specific metabolic and cardiovascular
health markers. Research has progressively shifted
from BMI to more precise phenotypes, revealing a
complex, context-dependent role for the variant. The
variant has been directly implicated in regional fat
distribution, a critical determinant of metabolic
health. A study by Kunnas et al.>* in Finnish women
reported that carriers of the Glu27 (G allele) were
associated with a male-type (central) fat
accumulation  pattern, exhibiting a  higher
abdominal-to-gluteal fat ratio compared to
GIn27GIn (CC homozygotes). This suggests the G
allele may predispose individuals to store fat
viscerally, a key marker of metabolic risk. This link
to metabolic dysregulation is often stronger when
analyzed by haplotype. Prior et al.> studying obese
postmenopausal women, demonstrated that ADRB2
haplotypes (which include the GIn27Glu locus) were
significantly associated with glucose tolerance and
insulin sensitivity.

The metabolic consequences of ADRB?2
variation may ultimately translate to hard
cardiovascular endpoints. A large-scale prospective
study by Schiirks et al.’® which followed 25,224
women, identified a haplotype (Glyl6-GIn27-
Thr164) that was associated with a significantly
reduced risk of incident myocardial infarction (HR
0.75). Furthermore, the gene’s influence is
detectable at a fundamental physiological level.
Atala et al.’” found that ADRB2 polymorphisms in
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healthy young Brazilians significantly influence
cardiac autonomic modulation and baroreflex
sensitivity, key markers of nervous system control
over cardiovascular function. The variant’s
association with metabolic markers is not universal
and appears to be heavily modulated by genetic and
environmental context. This is evident in population-
specific studies, such as the one by Shakhanova et
al.>® in a Kazakh population, which found no
association between the ADRB2 polymorphism and
the risk of hyperinsulinism or insulin resistance.
The metabolic impact is also complicated by
epistasis (gene-gene interactions). Ukkola et al.>° in
the Quebec Family Study, demonstrated that
interactions among the alpha2-, beta2-, and beta3-
adrenergic receptor genes were significantly
associated with  obesity-related  phenotypes,
indicating the GIn27Glu variant does not act in
isolation. Furthermore, the variant’s effect can be
modulated by pharmacological interventions. A
study by Vardeny et al.®* in heart failure patients
found that the Glu27 (G allele) had opposing effects
on insulin resistance depending on the specific beta-
blocker prescribed: it was associated with lower
insulin resistance (a favorable outcome) in patients
on carvedilol, but higher insulin resistance (a
detrimental outcome) in patients on metoprolol
succinate. Finally, the gene’s influence appears to be

context-dependent even during dietary interventions.

A 2023 study by de Luis et al.?® on women with
severe obesity found that G allele carriers had a
paradoxically better metabolic response to a meal-
replacement diet. This group showed significantly
greater reductions in fasting glucose, cholesterol,
triglycerides, and HOMA-IR scores, with an odds
ratio of 0.26 for resolving impaired glucose
metabolism. This suggests the G allele’s metabolic
impact may be unfavorable at baseline as seen in
Kunnas et al.* but beneficial under specific
conditions of caloric restriction.

Considered jointly, these studies show that
rs1042714’s influence reaches well beyond obesity
risk alone, extending into fat distribution patterns,
glucose-insulin  dynamics, and cardiovascular
endpoints, with additional layers of complexity
introduced by epistatic gene-gene interactions and
even by the specific pharmacological agents a
patient receives. This breadth of context-dependency
is consistent with the review’s central thesis: that
rs1042714 operates as a conditional modulator of
metabolic health rather than a fixed, deterministic
risk variant.

Gene-Exercise Interactions: The Complex Role of
Physical Activity

The GIn27Glu polymorphism’s influence on
metabolism appears to be significantly modulated by
physical activity. The variant’s effect is not static but
interacts dynamically with an individual’s activity
level, influencing baseline energy expenditure,
metabolic response to exercise, and cardiovascular
regulation. The interaction between rs1042714 and a
sedentary lifestyle has been clearly demonstrated. A
study by Rosado et al.®' in 135 obese Brazilian
women found a significant gene-environment
interaction: carriers of the Glu27 (G) allele who were
classified as sedentary had a significantly lower
resting metabolic rate (RMR) compared to sedentary
women with the GIn27GIn (CC genotype). The G
allele was also associated with a higher body fat
percentage in these sedentary individuals,
suggesting it may contribute to a thrifty phenotype
(lower energy expenditure) primarily in the absence
of physical activity. G allele was shown to increase
obesity risk even with moderate sedentary behavior.

Beyond  baseline  expenditure, the
polymorphism appears to dictate the efficiency of
the metabolic response to exercise, particularly
regarding fat mobilization. A study by Macho-
Azcarate et al.®? in 52 obese Spanish women found
that carriers of the Glu27 (G allele) exhibited a
blunted lipolytic response during a standardized
exercise test. They showed significantly lower
plasma glycerol and free fatty acid (FFA)
concentrations compared to CC homozygotes,
indicating a reduced capacity to mobilize fat from
adipose tissue during physical exertion. This finding
of a less favorable metabolic response in G-allele
carriers is further supported by other research. One
study examining obese women during a maximum
oxygen consumption test (VO2 max) noted that the
GG genotype group had a worse metabolic profile
during the recovery phase. Compared to the CC
group, they demonstrated lower plasma glycerol,
higher triglyceride and insulin:glucose ratios, and
significantly lower fat oxidation. This suggests that
for individuals with the GG genotype, physical
activity may be less effective at stimulating lipolysis
and fat oxidation.®

While the G allele is linked to blunted
metabolic efficiency, the GIn27GIn (CC genotype)
has been associated with adverse cardiovascular
responses to exercise in high-risk patients. A study
by Ferreira-Santos et al.®* investigated neurovascular
control in patients who had experienced an acute
coronary syndrome (ACS). During a handgrip
exercise test, patients with the CC genotype
exhibited an exaggerated Muscle Sympathetic Nerve
Activity (MSNA) and blood pressure response
compared to G allele carriers. This finding is
clinically relevant, as it links the CC genotype to a
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higher-risk cardiovascular profile during exertion.
Notably, the study also found that a 2 month exercise
training program successfully normalized this
exaggerated response, demonstrating a complex
interplay between genotype and exercise adaptation.

Collectively, the studies summarized here
confirm a profound lack of consensus regarding the
direction of the GIn27Glu-obesity association, with

protective factor, or unrelated to obesity depending
on the population studied. Rather than reflecting
inconsistent methodology alone, this divergence is
consistent with the review’s central premise that
rs1042714 is not a deterministic obesity variant, but
one whose phenotypic expression depends heavily
on genetic background and environmental context,
factors examined in detail in the sections that follow.

the G allele variously reported as a risk factor, a

Table 1. Summary of Studies on ADRB2 rs1042714 and Obesity

Sample size

Author (year) Population (N) Variables Key finding related to SNV rs1042714
ﬁfﬁi BML, Wrae:tsiz Significantly associated with obesity,
(WHFI){) fat cell (RR=7, OR=1). GG carrier had an average
Large et all. Swedish 140 subiects Volume’ and fat mass excess of 20 kg and approximately
(1997)% (Caucasian) ) fastin ’ lasma 50% larger fat cells than controls. G allele
levelsg of plucose was more frequent in obese (41%) than in
and insulin & controls (31%).
G allele was significantly higher in obese
than in nonobese/intermediate subjects
(0.11 vs 0.04, P=0.004). The CG genotype
Mori et  al 278 men (249 dBi]:t[rIibutiiIrlld fat had a significantly higher mean age-
1 apanese , , adjusted body-mass index and mean
(1999)° - Jap CC, 28 CG, 1 (subcutaneous fat djusted body index (BMI) and
GQG). and visceral fat) age-adjusted  subcutaneous fat area
assessed by CT scan than the wild-type CC
genotype, but not the mean age-adjusted
visceral fat areas.
CC genotype subjects had an increased risk
Body weight, BMI, of obesity (OR=1.77, P=0.005). This effect
Meirhaeghe et French 836 (419 men, waist and hip was  mainly detected in  men
al. (2000)* (Caucasian) 417 women) circumferences (OR=2.40, P=0.003). Men bearing the CC
and WHR. genotype had higher body weight, BMI,
waist and hip circumferences and WHR.
The frequency of the GG genotype was
1.1%. No significant differences in BMI
V) >
SVI\SII}’{ o bOdzlofgz percentage body fat, waist—to-hip ratio
ressdre fastin (WHR), systolic blood pressure, diastolic
Kim et al Korean 195 subiccts plasma ’ lucos f blood pressure and concentrations of
. astin asma glucose, fasting serum
2002)* : It3ast1n ¢ serurr; fasting - pl gl fasting
insuliﬁ LDL insulin, serum low-density lipoprotein
HDL i’G FFA > (LDL)-cholesterol, serum high-density
o lipoprotein ~ (HDL)-cholesterol,  serum
triglyceride, and serum free fatty acids.
frliaimciri des A gene-exercise interaction was found.
lgczrol ’ FFA Carriers of the G allele showed a blunted
15 obese ﬁiirox ’but ate > lipolytic (fat breakdown) response during
Azcarate et al. Spanish women (7 CC f]ucoseyan dylact;te exercise. They had significantly lower
(2002)% p 8 GG) ’ gv ere assaved by concentrations of glycerol and FFAs
spectro hotyometriz compared to the CC homozygotes,
nrl)e tho dI; Insulin indicating a reduced ability to mobilize fat
Jeptin ’ > for energy during physical activity.
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Table 1. Summary of Studies on ADRB2 rs1042714 and Obesity(Continue...)

Sample size

Author (year)  Population (N) Variables Key finding related to SNV rs1042714
BM.I’ WHR’ GG genotype obese men had significantly
sagittal abdominal hi

. igher BMI and SAD mean values than
diameter (SAD),
. both CG and CC genotype obese men.
. . 666 subjects blood pressure,
Gonzalez et al. Spanish . Two-hour post-load plasma glucose
0 . (319 men, 347 fasting  glucose, . . .
(2003) (Caucasian) concentration was higher in GG genotype
women) total  cholesterol, . .
than in CC genotype in the whole
HDL, LDL, TG, . . .
o > .7 population and only in men when stratified
insulin, proinsulin by eender
and leptin ye '
Duarte ot al BMI, fat-free mass, The frequency of the GG genotype was
(2003 " Tongan 1022 subjects  percentage fat and 0.1%. The mean BMI for men and women
WHR was not significantly different in groups.
A gene-diet interaction was identified. G
allele was associated with a significantly
. 313 subjects higher risk of obesity only in women with
i\ggf)t;r)lzz et al Spanish (159  obese, glt\;lll(,ecarbohydrate high carbohydrate intake (>49% of total
154 non obese) ’ energy). The genotype had no effect on
obesity risk in women with low
carbohydrate intake.
Adipose tissue
deposition
. (measured by CT, The G allele was positively associated with
African- . ) . : . _ .
American 992 subjects including visceral body mass index (p=0.025), visceral
Lange et al and (565 women, adipose tissue adipose tissue (p=<0.0001) and visceral-to-
(2005)* S 427 men) (VAT) and subcutaneous adipose ratio (p=0.009), but
Hispanic- . . ;
American su‘pcutaneous . not with . subcutapeous adipose tissue
adipose tissue  (p=0.952) in recessive model.
(SAT)), BMI, and
VAT-to-SAT ratio.
Ener The frequency of the GG genotype was
. &y 21,3%. Genetic variation in the ADRB2
108 subjects expenditure (EE), X . . . .
. gene is associated with disturbances in in
(65 men, 43 respiratory . . . .
Jocken et al . vivo b-adrenoceptor-mediated lipolysis
63 Dutch women) quotient (RQ), . . .
(2007) . . . and fat oxidation during b-adrenergic
overweight circulating free . . ) .
. stimulation in overweight and obese
and obese fatty acid (FFA) . .
subjects; these effects are influenced by
and glycerol levels . .
gene—gender interactions.
The frequency of G allele carriers, ranged
from 6.71% in Aymara American Indians to
A meta- 78.29% in a Dutch population. The
analysis frequency of Argl6 allele carriers varied
Jalba et al. Multiple including 38 from 51.4 to 64.6% in Europeans and from
p g BMI P
(2008)*! populations  studies for the 71.1 to 85.6% in East Asians. In race
GIn27Glu groups with low Glu27 allele frequency
variant (Asians, Pacific Islanders, and American
Indians), ORs revealed a significant obesity
risk associated with rs1042714.
Anthropometric
variables, resting The percentage body fat was significantly
blood pressure, | h conificantly hicher i
Rooyen et al plasma  glucose ower and the FFA significantly higher in
(2008)7 * African. 102 women insulin. free fatt > lean subjects with the G allele compared to
i, Y subjects with the C allele of the ADRB2
acids (FFA),

ghrelin, leptin and
lipids, HOMA-IR.

gene.

Copyright © 2026 by the Authors, Published by Department of Nutrition Science, Faculty of Medicine, Universitas
Diponegoro, Journal of Nutrition College Volume 15 (4) Oktober 2026, P-ISSN: 2337-6236; E-ISSN: 2622-884X
This is an open access article under the CC BY-SA License(https://creativecommons.org/licenses/by-sa/4.0/)



Journal of Nutrition College, Volume 15, Nomor 4, Tahun 2026, 381

Table 1. Summary of Studies on ADRB2 rs1042714 and Obesity(Continue...)

Author (year)

Population

Sample size

™)

Variables

Key finding related to SNV rs1042714

Kunnas et al.

(2009)%

Finnish

112 women

Fat  distribution,
WHR, BMI.

Visceral fat was significantly higher in
women with the G allele compared to CC
genotyoe. The waist-hip ratio also tended to
be higher in women with the G allele
compared to CC genotype.

Prior et al

(2011)%

Caucasian
and African
American

123 women

Glucose tolerance
and insulin
sensitivity
(measured by
OGTT)

The study focused on haplotypes
(combinations of variants). The haplotype
containing GIn27 (C allele) was associated
with worse glucose tolerance and lower
insulin sensitivity.

Pereira et al

(2011)%

Japanese

4,193 subjects
(1,911 women
and 2,282
men).

BMI

The GIn27Glu variant by itself was not
associated with obesity. However, a
significant gene-gene interaction
(synergism) was found. Individuals who
carried both the ADRB2 Glu27 (G) allele
and the LEPR 223Arg allele had a
significantly increased risk of obesity.

Ruiz et al

(2011)%

Spanish
(Caucasian)

78 obese
women

Intervention: 8-
week energy-
restricted diet

Interaction effect between the GIn27Glu
polymorphism and diet-induced changes
on body weight, BMI, and LM observed.
Women carrying the G allele had a greater
reduction in body weight than noncarriers.
Women with the G allele lost more LM than
the CC genotype.

Beason et al.

(2011)%

African

1,893 men

Body composition
(measured by
DEXA), BMI,
waist
circumference

The frequency of the GG genotype was
2.2%. The study focused on haplotypes
(combinations of variants). The haplotype
containing G alelle was equally frequent in
low, medium, and high tertiles of
percentage of body fat mass.

Naka et al

(2013)%

Oceanic

694 subjects

BMI

The 27Glu was also significantly
associated with obesity in the single-point
association. However, this association was
no longer significant after adjustment for
rs34623097 since these SNPs were in
linkage disequilibrium with each other. .

Zhang et al

(2014)!

Multiple
populations

A meta-
analysis of 18
studies

Obesity

rs1042714 was associated with
significantly increased obesity risk in the
heterozygote model and the dominant
model, whereas no significant association
was found in the other models for
rs1042714.

Saliba et al.

(2014)'5

Brazilian

109 women

Intervention: 7-
week weight loss
diet intervention

The intervention did not result in a
statistically significant difference in weight
loss between polymorphism carriers and
non-carriers. GIn27Glu  polymorphism
carriers showed a lower BMI compared to
non-carriers.

Rosado et al

(2015)%

Brazilian

60 obese
women

Intervention:
energy-restricted
diet for 10 weeks

The GG genotype showed a positive
relation with EE in physical activity and fat
oxidation. The environmental factors and
GIn27Glu variant did not influence the
nutritional status and EE of obese women,
but physical activity in obese women with
the variant in the ADRp, gene can promote
fat oxidation.
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Table 1. Summary of Studies on ADRB2 rs1042714 and Obesity(Continue...)

Sample size

Author (year) Population (N) Variables Key finding related to SNV rs1042714
No interaction between ADRB2 GIn27Glu
and the seafood pattern (p for interaction =

Nanri et al. . 4 diatery patterns, 0'5%).’ this patj[ern was signiﬁcagtly
(2016)% Japanese 1720 subjects serum TG positively associated with triglyceride
levels among GIn/GIn homozygotoes after
adjustment for all confounding factors
(p for trend = 0.03).
The frequency of the G allele was 29,5%.
Body composition, The group of adolescent carriers of the G
Jesus  of  al B . insulin, li.pid presente?d higher mean adiposity indicators
(2019) * Brazilian 44 subjects profile, abdominal (abdominal circumference, trunk fat mass
subcutaneous and and visceral fat), as well as lower IL-10
visceral adiposities concentrations when compared to non-
carriers.
Significant interaction effects
. between ADRB?2 variant and pMR-induced
. Intervention:  12- . .
De luis et al week meal- changes in dominant model on body
(2023)2 Spanish 95 women replacement weight, BMI, fat mass, waist
hypocaloric diet circumference, gh}cos.e, tqtal cholesterol,
’ LDL, TG, and fasting insulin levels.
Obesity relative risk estimation showed a
statistically significant correlation related
to the dominant (p=0.03) and additive
Kachkovska et - . =0.04) models of inheritance. The risk of
al. (2023)% Ukrainian 648 subjects BMI E)I‘E)esity) in minor allele carriers
(Glu/Glu+GlIn/Glu) was 1.75 times higher
than that in the major allele homozygotes
(p=0.03).
Body weight,
waist, hip
circumference,
fasting plasma
Da Fonseca et al N 501 subjects glucose, total o o
(2024)97 " Brazilian (305 obese and cholesterol (TC), No significant association was found.
196 controls).  high-density
lipoprotein
cholesterol (HDL-
c), and triglyceride
(TG)
CONCLUSION depending on the study population. This variability

This narrative review set out to summarize
and critically analyze the scientific literature
regarding the ADRB2 rs1042714 variant, with
particular attention to how its relationship with
obesity is shaped by dietary intake and physical
activity. Taken together, the evidence reviewed here
indicates that the ADRB2 GIn27Glu (rs1042714)
polymorphism functions not as a deterministic factor
for obesity, but as a context-dependent modulator of
human energy metabolism. Its association with
baseline adiposity is markedly inconsistent across
the literature, with the G allele reported as a risk
factor, a protective factor, or non-significant

is attributable, in large part, to population-specific
differences in allele frequency and genetic
background, which differ substantially between
Caucasian, FEast Asian, African, and Hispanic
populations and likely reflect distinct evolutionary
and selective pressures.

Beyond ethnicity, this review demonstrates
that the variant’s most clinically meaningful role lies
in modulating an individual’s metabolic response to
their environment rather than in exerting a fixed,
independent effect on adiposity. The gene-diet
interaction evidence indicates that the metabolic
consequences of the Glu27 allele depend on both the
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specificity of the dietary intervention and its
macronutrient composition, with risk most
consistently unmasked under high-carbohydrate or
Western-pattern  diets, while more controlled
interventions such as meal-replacement regimens
may reveal a paradoxically favorable response in G
allele carriers. Similarly, the gene-exercise
interaction evidence shows that the metabolic
disadvantages associated with the Glu27 allele,
including blunted lipolysis and reduced resting
energy expenditure, are most pronounced under
sedentary conditions and may be attenuated by
regular physical activity. Together, these patterns
support a gene-environment mismatch framework,
in which a variant that may once have conferred a
survival advantage under conditions of caloric
scarcity becomes metabolically maladaptive in an
obesogenic environment characterized by energy-
dense diets and low physical activity.

Limitation

This review has several limitations that should
be considered when interpreting its findings. First,
because this was conducted as a narrative rather than
a systematic review, a formal PRISMA-style
screening process with a flow diagram was not
implemented, and exact counts of articles identified,
screened, and excluded at each stage were not
formally tracked. As a result, the selection of articles,
while guided by explicit inclusion and exclusion
criteria, retains an inherent degree of subjectivity
characteristic of narrative reviews, and the absence
of a documented screening flow limits the
reproducibility of the search process. In total,
approximately 30 primary research articles and 2
meta-analyses meeting the inclusion criteria were
retained and form the evidence base for this review,
supplemented by additional mechanistic and
background literature to contextualize the biological
pathways discussed. Future systematic reviews or
meta-analyses on this topic would benefit from a
fully reproducible search protocol with pre-
registered search strings and a complete PRISMA -
style screening flow diagram to allow more rigorous
quantification of study selection at each stage.
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