BELLY FAT: ARE GENES INVOLVED?

Bién Soan: PV SHPT, BVDK FAMILY, DA NANG.

These are genes that determine subcutaneous fat in the belly, visceral fat, and the genes that do both.

These are not the only genes, but they are the best-established, linked to fat distribution, specifically
subcutaneous & visceral abdominal fat.

& GENES AFFECTING ABDOMINAL FAT
DISTRIBUTION

Grouped by: Subcutaneous fat (SC), Visceral fat (VAT), or Both
1 O Genes that primarily influence SUBCUTANEOUS fat (belly-skin fat)
These genes mainly affect fat stored under the skin around the waist and hips.

Subcutaneous (SC)-dominant genes

Gene Main Function

PPARG Master regulator of adipocyte differentiation; strong effect on SC fat expansion.
KLF14 Adipocyte transcription factor; maternal-imprinted regulation of SC fat storage.
IRS1 SC fat insulin signaling; low SC fat can paradoxically increase metabolic risk.

LYPLA
L1

SC abdominal fat accumulation and waist circumference regulation.

VEGFA SC adipose tissue vascularization & growth.

CPEB4 Controls adipocyte development, especially SC depots.

TBX15 Body shape gene influencing subcutaneous fat distribution (especially flanks, waist).

SPATA2
0 SC fat accumulation in women.

Interpretation:
These genes help your SC fat pads expand smoothly and “safely.”
People with weak SC-fat genes tend to push fat internally — visceral fat.



2 O Genes that primarily influence VISCERAL fat (around organs)

These genes are associated with central obesity, visceral adiposity, insulin resistance, and metabolic
syndrome.

Visceral (VAT)-dominant genes

Gene  Main Function

FTO Appetite, energy balance; increases visceral and deep abdominal fat.
MC4R Hunger/satiety; strong effect on visceral obesity.

ADIPO
Q

Adiponectin levels — low adiponectin = more VAT.
GIPR Incretin signaling; VAT accumulation, insulin resistance.

PNPLA N . . . .
Fat storage in liver & visceral region (strong link to fatty liver).

TM6SF
2

Liver lipid metabolism — visceral fat—phenotype.
IRS2 Insulin resistance — more VAT deposition.

CETP Visceral fat, HDL metabolism, cardiometabolic risk.
LPL Lipid breakdown; variants increase VAT.

GCKR Glucose/lipid regulation — visceral adiposity tendency.

Interpretation:
These genes push the body to store extra calories deep inside the abdomen, not under the skin.

3 O Genes that influence BOTH visceral AND subcutaneous abdominal fat

These affect overall fat distribution patterns, waist circumference, WHR (waist-hip ratio), and adipocyte
biology.

Dual-effect genes (SC + VAT)
Gene Main Function

LEP Leptin production; regulates total and regional fat mass.

LEPR Leptin receptor; affects both SC & visceral stores.



Gene Main Function

TMEM1

3 Body mass and total fat distribution.

UCP1 Brown fat activation; both SC and visceral metabolism.

ADRB3 [3-adrenergic receptor controlling fat breakdown in both depots.
SH2B1 Energy homeostasis; affects global fat distribution.

TFAP2B Adipocyte differentiation across all fat depots.

ZNRF3 Global fat distribution including waist circumference.

RSPO3 WNT signaling, affects both SC & visceral fat development.

GDF5  General adipose tissue patterning.

Interpretation:
These genes shape the overall architecture of body-fat distribution.

4 O Simplified clinical interpretation (for patients)
e Subcutaneous fat genes — “body shape genes”
e Visceral fat genes — “metabolism & insulin resistance genes”

e Both — “master regulators of fat distribution”

SAT vs VAT GENETICS REFERENCE SHEET

(Song ngit Viét — Anh)
Family Hospital / Family Hospital Network — Pa Nang

1. Pinh nghia | Definitions
SAT — M& Duéi Da | Subcutaneous Adipose Tissue
« Lép md nam ngay dudi da bung, hong, dui.
« Chu yéu mang tinh thim my, it nguy co chuyén hoa.

e Kha nang “chlra m& an toan” — bdo vé co thé khoi m& nodi tang.
Subcutaneous fat stored beneath the skin of the abdomen, hips, and thighs.
Metabolically safer; protects against visceral/ectopic fat.



VAT — M& Noi Tang | Visceral Adipose Tissue

e MJ& nim sau trong 6 bung, quanh gan — rudt — tuy.

e Lién quan manh v6i khang insulin, NAFLD, T2D, bénh tim mach.
Deep abdominal fat stored around organs.
Strongly associated with insulin resistance, NAFLD, T2D, and cardiovascular risk.

2. Cac Gene anh huéng SAT | Genes influencing SAT (Subcutaneous Fat)

GENE

PPARG

KLF14

IRS1 (SC
variant)

LYPLALI1

VEGFA

CPEB4

TBX15

SPATA20

VN — Vai tro EN — Function

Diéu hoa tao md, giup mé md dudi da ) ) .
e giup Master regulator of adipogenesis; SC expansion
glan no an toan

N . Maternal-imprinted lator of SC fat distributi

Didu hoa SC m & nif (gene in déu me) aterna 1m1?r1n ed regulator o at distribution
(female-specific)

SC-insulin signaling; SC yéu — day m& SC insulin signaling; low SC capacity — visceral

vao ndi tang “spillover”

Diéu hoa v¢ & tich md bung dudi .
d;eu 0 VOTg €0 & HCh MO BURE QIO WwHR/SC abdominal fat locus
Tan mach mdé m& — SC gidn né tot hon Vascularization of SC adipose tissue

Phat trién SC adi ; 1ié bé :
at trien S adipocyte; fien quan beo Controls SC adipocyte development

phi
“bodv-sh 9, k'f"\ it m& vi
Gene ’ ody-shape”’; kiém soat md vung Regional SC fat identity
eo — hong
Tich m& dudi da (dédc bict ¢ nir) SC fat accumulation (female-predominant)

Y nghia 1am sang / Clinical meaning:

SC t6t = bao vé. SC kém = mé chuyén vao VAT hodc gan.

High SC expandability protects against VAT and liver fat.

3. Cac Gene anh huéng VAT | Genes influencing VAT (Visceral Fat)

GENE VN —Vai tro EN — Function

FTO Tang cam giac d61 — md ndi tang Appetite — visceral adiposity



GENE VN — Vai tro EN — Function

MC4R  Tin hiéu no; dot bién — béo bung Satiety defects — visceral obesity

ADIPO

Adiponectin | — tang VAT Low adiponectin — VAT accumulation

GIPR Incretin; ting khang insulin + VAT Incretin & insulin resistance — VAT

PNPLA

TM6SF Roi loan lipid gan — kiéu hinh
2 VAT

MG& gan + md ndi tang Liver fat + visceral fat axis

Hepatic lipid metabolism — VAT phenotype

IRS2 Tin hi¢u insulin gan — tich VAT = Hepatic insulin signaling

CETP Diéu hoa HDL; m& ndi tang ting  Lipid trafficking — VAT

LPL Phan giai lipid; bién thé 1 VAT Lipid partitioning — visceral storage

GCKR Glucose/lipid; ting VAT + TG Central adiposity via glucose—lipid axis

Y nghia l1am sang / Clinical meaning:

VAT la “mé nguy hiém” — lién quan truc tiép dén NAFLD, T2D, bénh tim.
VAT genes drive central obesity and cardiometabolic risk.

4. Gene anh hudéng ca SAT & VAT | Genes influencing BOTH depots

GENE VN —Vai tro

LEP Tin hi¢u leptin; kiém soat téng lugng m&

LEPR Khang leptin — tang SC & VAT

TMEM1
8

Piéu hoa khéi lwong m& toan than
UCP1  M& nau; d6t md SC + VAT
ADRB3 Lipolysis ¢ ca SC & VAT

SH2B1 Homeostasis nang lugng toan than

TFAP2B Biét hod adipocyte & moi depot

ZNRF3 Diéu hoa WNT; WHR & body shape

EN — Function
Leptin production; total fat regulation

Leptin receptor; SC + VAT accumulation

Global adiposity

Brown-fat thermogenesis
B3-adrenergic lipolysis

Energy homeostasis

Adipocyte differentiation across depots

WNT signalling; WHR



GENE VN —Vai tro EN — Function

RSPO3 Gene “master” tai phan bd m& Central body-fat distribution regulator
GDF5  Phat trién m& toan cuc General adipose patterning
Y nghia / Meaning:

Nhitng gene nay dinh hinh tong thé co thé (SC + VAT).
These genes shape the overall “architecture” of body fat.

5. Twong tac Hormone—Gene | Hormone—Gene Interaction

Hormone VN EN
Cortisol Tang VAT, dac biét khi stress 1 VAT under stress
HO trg SC; méan kinh — VAT : :
Estrogen N O HO L, hall ki = SC-favoring; menopause — VAT increase
Testosterone Thip — VAT 1 ¢ nam Low — VAT gain in men
Insulin Khéng insulin — VAT 1 Resistance — visceral adiposity
Adi ti . .
( All)l;;lgz;n Béo v¢ chong VAT Protects against VAT
Thyroid / GH Thap — VAT ting Low — central fat gain

6. Anh hwéng 16i song | Lifestyle Influence

Behavior VN EN

buong, rugu VAT tang Sugar/alcohol — VAT gain
Thé duc Gidm VAT lAerobic + strength — VAT
Neu "Tl"hiéu ngu — cortisol T — VAT Poor sleep — VAT 1

Stress VAT 1 Chronic stress — VAT
An‘Bia Trung Gidm VAT Mediterranean diet — VAT

Hai !



LEGEND: Color-code genes by metabolic phenotype (T2D, NAFLD, VAT, SC)

| SC = Subcutaneous fat biology
| VAT = Visceral fat accumulation

™ T2D = Insulin resistance / Type 2 diabetes risk
' NAFLD = Liver fat / steatosis / NASH

B BOTH = Mixed metabolic effect

@ Color-Coded Gene Map by Metabolic Phenotype

| 1. Subcutaneous Fat (SC) Biology Genes

(Reduced SC capacity — visceral spillover — metabolic risk)

Gene Interpretation

PPARG | SC adipogenesis; loss leads to ectopic fat/T2D.
KLF14 | | SC fat patterning; female-specific T2D risk.
IRS1 | | SC insulin signaling; low SC — IR & T2D.
LYPLAL1 1 SC abdominal fat; modest T2D association.
TBX15 ! Regional SC fat identity.

VEGFA 1 Adipose vascularization; hypoxia — IR.
SPATA20 ' SC depot development.

CPEB4 ' Adipocyte differentiation (general).




' 2. Visceral Fat (VAT) Accumulation Genes
(Direct contributors to cardiometabolic risk)

Gene

FT0

MC4R

ADIPOQ

GIPR

PNPLA3

TM6SF2

RS2

CETP

LPL

Interpretation

Appetite - visceral obesity — T2D.

Hyperphagia - central obesity + T2D.

Low adiponectin - visceral fat + IR,

Post-prandial insulin effects - VAT gain.

VAT + very strong NAFLD/NASH genotype.

Liver fat storage; NAFLD > VAT phenotype.

Hepatic insulin resistance - VAT.

Lipid transport favoring visceral deposition.

Lipolysis defects -+ VAT accumulation.

Triglycerides, NAFLD, T2D mix.




| 3. Predominant NAFLD / Liver-Fat Genes

Gene Color Interpretation

PNPLA3 | B Strongest common NAFLD gene + VAT.
TM6SF2 | B Liver steatosis, fibrosis risk, mild VAT.

GCKR I B Liver fat, high TGs, T2D tendencies.

M 4. Predominant T2D / Insulin Resistance Genes

Gene Color Interpretation

IRS1 1 | SC insulin signaling — IR/T2D when defective.
IRS2 | | Hepatic IR — VAT gain + T2D.

ADIPOQ ' Low adiponectin — T2D risk.

FTO ' Appetite — obesity — T2D.

MC4R ' Appetite — obesity — T2D.

GCKR |0 Mixed liver + VAT + T2D.

SH2B1 | Leptin/insulin signaling — central obesity + IR.




M 5. Mixed (Both SC & VAT) — Whole-Body Regulation Genes

These genes affect global adiposity, energy balance, and both fat depots.

LEP

LEPR

UCP1

ADRB3

TMEM18

SH2B1

RSPO3

INRF3

TFAP2B

GDF5

Interpretation

Leptin deficiency/resistance - global obesity.

Leptin receptor - hyperphagia, IR, VAT.

Brown fat thermogenesis; low BAT - both vats.

Lipolysis impairment affects SC + VAT.

Total adiposity + mixed distribution.

Leptin/insulin pathway - strong central obesity.

WNT pathway - waist circumference + VAT.

Similar WNT effect - body shape + VAT.

Broad adipogenesis gene.

Shapes SC/VAT distribution + metabolic risk.




®._ Color Guide (for your slide legend)

. ! SC genes — reduced subcutaneous fat — visceral overflow
o | VAT genes — direct visceral adiposity
e [ T2D genes — insulin resistance / B-cell stress

' NAFLD genes — hepatic steatosis & fibrosis

M Global adiposity genes — affect both visceral & subcutaneous fat

KET LUAN:

Maic du m& ndi tang chiu dnh hudng bdi gene va hormone, day van 1a loai m& dé cai thién nhat. Chi can thay
d6i 161 song nhé nhung déu dan—an udng lanh manh, van dong thudng xuyén, ngi du, va giam cing
thang—ciing c6 thé giam dang ké m& ndi tang va ngan ngira tiéu duong, gan nhiém md, hay bénh tim mach.

Gene chi tao xu hudng, nhung chinh théi quen hang ngay quyét dinh két qua.
Chu dong sém va duy tri déu dan sé gitp ban phong ngtra bénh tat va bao v¢ strc khoe lau dai.

Conclusion: (English Version)

Visceral fat may have genetic and hormonal influences, but it is still one of the easiest types of fat to improve.
Even small, consistent lifestyle changes—better diet, regular exercise, good sleep, and lower stress—can
significantly reduce visceral fat and lower the risks of diabetes, fatty liver, and heart disease.

Your genes set the tendency, but your daily choices shape the outcome.
By acting early and steadily, you can prevent serious illnesses and protect long-term metabolic health.
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GENES ASSOCIATED WITH
ABDOMINAL FAT DISTRIBUTION

SUBCUTANEOUS MIXED VISCERAL
(SC) DOMINANT (SC & VAT) (VAT) DOMINANT

LYPLAL1 VEGFA FTO obesity, T2D
S_C vg ab_clominal SC vascularization RSPO3 waist
distribution SH2B1 circumference

TBX15 global adiposity ADIPOQ visceral fat +

: metabolic risk
L UCP1 PNPLA3 NAFLD / VAT

BAT-- SC & VAT
TMG6SF2 liver fat + VAT
LEPR central obesity
GCKR NAFLD/VAT/TD
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@ NOT ALL BELLY FAT IS

THE SAME

EVEN IF GENETICS SET THE RULES. YOU
STILL CHOOSE HOW TO PLAY.
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