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Letter to the Editor 

Genetic Variants in the ELOVL5 but not ELOVL2  
Gene Associated with Polyunsaturated Fatty Acids 
in Han Chinese Breast Milk* 
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TIAN Hui Min1, LIU Guo Liang2, YANG Ye Tong1, and XIE Lin1,# 

The present study was designed to examine the 
contributions of the fatty acid elongase (ELOVL) 
gene polymorphisms to the levels of 
polyunsaturated fatty acids (PUFAs) in breast milk. 
Two hundred and nine healthy Han Chinese 
mothers were included in the study. Carriers of 
minor alleles of SNPs (rs2397142 and rs9357760) in 
ELOVL5 were associated with higher levels of 
linoleic acid (LA), dihomo-γ-linolenic acid (DGLA), 
arachidonic acid (AA), docosatetraenoic acid (DTA), 
docosahexenoic acid (DHA), while in rs209512 of 
ELOVL5 the carriers of minor alleles had lower 
levels of DTA compared to major homozygote 
alleles (P ranged from 0.004-0.046), and genetically 
explained variability ranged from 3.2% for 
eicosapentaenoic acid (EPA) to 6.0% for LA. Our 
findings demonstrated that common variation in 
ELOVL5 gene encoding rate-limiting enzymes in the 
metabolism of PUFAs contribute to the PUFAs in 
breast milk.  

An adequate supply of long-chain 
Polyunsaturated fatty acids PUFAs (LC-PUFAs) during 
pregnancy is important for brain growth as well as 
visual and cognitive development of the fetus[1]. 
Breast milk is a major source of food for 0-6 
month-old-infants, these PUFAs, which are 
transferred across the placenta and are present in 
human milk, are accumulated in the brain and retina 
during fetal and infant development, and insufficient 
LC-PUFAs intake may result in visual and cognitive 
impairment and disturbances in mental functions 
and could be the main reason for the increasing 
incidence of different mental disorders in humans[2]. 
ELOVL gene is the elongation of very long chain fatty 
acids family genes, ELOVL2 and ELOVL5 encode fatty 

acid elongase-2 and -5 elongases that catalyze the 
rate-limiting condensation reaction resulting in the 
synthesis of very long chain fatty acids[3]. The 
objective of this study was to investigate the 
association between the levels of PUFAs in breast 
milk and the common variants of the ELOVL2 and 
ELOVL5 genes. 

A total of 209 healthy participants from 
Shirentang House (a Postpartum Care Center, where 
mothers and babies were taken care after delivery) 
without any obstetrical complications were enrolled 
in this study, the age ranged from 22-39 years. They 
were non-smokers, with a pre-pregnancy BMI 
ranging from 17.60-26.30 kg/m2 and they gained 
weight (18.00 ± 6.90 kg) during pregnancy. Some 
(55.90%) were breastfed exclusively and the others 
chose mixed feeding; 68.3% had a caesarean delivery, 
gestational age was 39.00 ± 1.28 weeks, there are 
114 boys and 95 girls, and their average weight was 
3.3 kg, and most (56.7%) of the subjects came from 
middle-income families. There was no significant 
difference (P > 0.05) in the intake of dietary PUFAs 
between the carriers of minor alleles, compared to 
the major homozygote alleles. The intake data for 
each participant were estimated from a 24-h recall 
questionnaire (data not shown).  

The distributions of genotypes frequencies in 
the 209 subjects were in accordance with 
Hardy-Weinberg equilibrium. The selected SNPs are 
all in introns (Table 1), the prevalence of the minor 
alleles was relatively high and ranged from 11%-43% 
of the population. Hence, one would expect a 
considerable public health relevance of these genetic 
variants, which modulate the effects of 
environmental exposure on human health. To 
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Table 3. R2Across the 10 Genetic Variants for Each 
Fatty Acid (%) 

Fatty Acids  Unadjusted Adjusted* 

n-3    

ALA C18:3 5.5 7.4 

EPA C20:5 3.2 6.4 

DHA C22:6 4.8 6.4 

n-6    

LA C18:2 6.0 6.5 

GLA C18:3 3.4 3.8 

DGLA C20:3 4.5 5.5 

AA C20:4 5.9 6.0 

DTA C22:4 5.5 6.5 

Note. *All R2 were adjusted by BMI and age. 
 
In addition, not all genetic variants were 

significantly associated with PUFA synthesis, we find 
only one n-3 PUFA (DHA) associated with SNP 
rs9357760 in ELOVL5, and the effect of gene variants 
on n-6 fatty acids was more obvious, compared with 
n-3 fatty acids, probably due to the low conversion 
of ALA to DHA (< 4%)[8]; Otherwise, limited sample 
size also affected the power of the findings.  

Associations of the ten SNPs and PUFAs were 
explained by linear regression. In the initial 
unadjusted analysis, the genetically explained 
variability of the amounts of fatty acids ranged from 
3.2% for EPA to 6.0% for LA. Lattka et al. reported a 
genetically explained variability of 28.5% for AA[9] 
and Tanaka et al reported a variability of 18.6%[10]. In 
this study, the variability of the AA amounts 
explained by the ten genetic variants analyzed was 
5.9%, which might be because the two earlier 
studies analyzed fatty acids in serum and plasma, 
whereas we analyzed fatty acids in breast milk. Our 
results suggest the amounts of fatty acids in breast 
milk are less influenced by ELOVL genotypes, 
compared to plasma or serum phospholipid fatty 
acids, but this is purely speculative. Nevertheless, all 
the associations remained stable despite 
adjustments for maternal age and preconception 
BMI confounders. By including these covariables into 
the analysis, we were able to explain ≤ 7.4% of the 
variance in the levels of fatty acids.  

Overall, the findings of this study show that the 
ELOVL5 gene polymorphisms might affect the levels 
of PUFAs in the breast milk, accordingly affecting 
children's growth and development in the future, 
and it also provides basic data for personalized 

nutritional intervention, but the underlying 
mechanism needs further investigation among 
different ethnic groups and with larger samples. 
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