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• Medium chain fatty acids (e.g. OA) drives anabolic metabolic

reprogramming in breast cells supported by increased amino acid 

catabolism and de novo lipogenesis.

•Resulting lipid changes alter membrane composition and

destabilize tissue structure. 

•Elevated fatty acids promote mammary gland remodeling and

accelerate biological aging. 

•Chronological and biological aging increase vulnerability to

breast cancer. These findings reveal potential preventive 

strategies such as targeting GDF15 and SOG/methionine.

•In vitro and ex vivo exposure of non-transformed breast cells and

breast microstructures to medium chain (MC) fatty acids (FAs) induces

a metabolic shift toward the serine, one-carbon, glycine and

methionine pathways (SOG/methionine), engendering epigenetic

plasticity, increasing reactive oxygen species (ROS), promoting cell

survival and disrupting cell-cell communication.1,2

•Similarly, disrupted cell-cell communication, epigenetic plasticity and

increased ROS are also reported in the aged mammary gland. 3-5

• We hypothesize that FA-induced metabolic reprogramming leads

to biological aging of the mammary gland, contributing to pro-

tumorigenic alterations observed during aging. 
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Introduction

•Single-cell RNA-Seq (scRNA-seq) was performed on primary human

breast epithelial cells exposed to octanoic (OA). Cell-cell

communication was analyzed using CellChat.

•Breast microstructures embedded in Matrigel, and 3D mammary

spheres formed from primary mammary cells and embedded in Matrigel

were exposed to ± OA for 7 days, followed by staining for luminal and

basal markers, F-actin, laminin, mitochondria and nuclei, and imaged

using confocal microscopy.

•Migratory cell populations in OA-containing media were identified

through a primary breast cell culture selection assay coupled with

scRNA-seq analysis. scCellFie was used for analyzing metabolic

activity.

•Raman spectroscopy was used to characterize the lipid content in pre-

and post-menopausal breast tissue.

Methods

Results
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OA exposure decreases ECM-cell interactions and cell-cell adhesions 
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OA exposure compromises the basal barrier enabling cell migration 
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OA induces metabolic shifts in 

epithelial cells

MCFAs are present in the normal breast as revealed by Raman spectroscopy
Raman images of breast tissue (Lipids) Spectra of premenopausal (blue) and 

postmenopausal (red) breast tissue
Raman Band 

(cm⁻¹)
Assignment / Origin Observation / Ratio Interpretation

1265

cis =C–H bending 
from unsaturated 
alkyl chains of 
FAs/lipids

—
Indicates presence of 
unsaturated 
FAs/lipids

1659
C=C stretching from 
unsaturated alkyl 
chains of FAs/lipids

Intensity reflects 
degree of 
unsaturation

Reliable marker of 
lipid unsaturation

I₁₄₄₄/I₁₆₅₉ ≈ 
0.35

Ratio of CH₂ bending 
(1444 cm⁻¹) to C=C 
stretching (1659 cm⁻¹)

Similar in both 
tissues; lower than 
mono-unsaturated 
lipids

Indicates higher 
fraction of saturated 
alkyl chains in tissue 
lipids

< 1200 Low-frequency region
Enhanced intensity 
in postmenopausal 
tissue

Suggests increased 
contribution of 
medium-chain FAs 
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Supports presence of 
MCFAs
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Subtype % of VE cells % of OA cells

BMYO1 26.36 50.26

BMYO2 0.01 0.15

DDC1 6.34 1.53

DDC2 0.17 0.02

LASP1 8.92 7.82

LASP2 3.38 2.52

LASP3 4.83 0.39

LASP4 1.95 0.29

LASP5 0.98 0.03

LHS1 6.31 11.52

LHS2 2.19 0.13

Subtype % of VE cells % of OA cells

FB1 24.28 1.63

FB2 10.55 19.21

FB3 0.01 0.33

FB4 0.11 0.47

PVs 2.34 2.88

LEs 0.01 0.02

VEs 1.26 0.8
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