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Secretor glycan expression and rotavirus susceptibility

Secretors (having functional FUT2) 
display fucosylated glycans 

Non-secretors do not display these glycans
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Secretors have a higher risk of rotavirus gastroenteritis 

Yaoska 
Reyes
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• Determine the types of glycans secreted into saliva and milk
• In milk, these glycans are called human milk oligosaccharides (HMOs)
 Categorized as fucosylated, neutral non-fucosylated, and sialylated

• HMOs: the 3rd most abundant solid component of milk, yet infants can’t digest them
 “Prebiotics” that shape the gut microbiome 
    May block pathogens by serving as soluble receptors (“decoy receptors”)
 Genotype-specific interactions (Laucirica, et al. J Nutr. 2017; Ramani, et al. Nat Commun 2019)

    Influence the developing immune system

FUT2 also shapes human milk composition

2’fucosyllactose 
(2’FL) expressed 
abundantly in 
secretor mothers
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Differences in HMO concentration in human milk by secretor status

Zambrana, et al, unpublished
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Study aim

Determine the association between 
HMO concentrations in early life and
• RV1 seroconversion
• Rotavirus AGE risk over the first 36 

months of life
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Study Population
Sapovirus-Associated GastroEnteritis (SAGE) birth cohort in León, Nicaragua

1) Enrolled 409 breastfed newborns born June ‘17-
July ‘18 in Perla Maria district
 2) Exclusion criteria: 

• birthweight <2000g; GA<36 weeks
• major health condition
• another child in household already enrolled

3) Limited analysis to 297 children providing 
complete sera set to 12 mo., were still breastfeeding 
and provided a milk sample 1 mo. postpartum

(Vielot et al., 2021 Ped Infect Dis J)



Weekly DataBaseline Data
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Methods

297 mother-child dyads followed weekly for 36 months

Maternal (milk) and 
child (saliva) HBGA 
phenotype

Breastmilk 1 month
 post-partum (1 time 
point)

Breastfeeding assessed 
weekly

19 HMOs measured 
with HPLC-FL

Baseline 
household 
members and 
household 
characteristics

Filemón 
Bucardo

Yaoska 
Reyes

Nadja 
Vielot

Christian 
Toval Ruiz

Lars Bode Annalee Furst

Filemón 
Bucardo

Yaoska 
Reyes

Samuel 
Vilchez
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Statistical analysis

HMO concentration

Middle v. lowest

Highest v. lowest 

Exposure

• RV1 seroconversion
• 1st time rotavirus AGE

Outcome

• weeks breastfeeding
• age of child
• maternal age
• older siblings
• child HBGA phenotype
• dirt floor (poverty)
• Other HMOs

Confounders
Modifier

Child secretor 
phenotype

Weighted follow-up

Until 36 mo of age

19 HMOs
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Results:  Characteristics of 297 mother/child dyads

Median duration of any breastfeeding 
18.7 months (8.3, 32.2)
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Results: rotavirus risk by seroconversion status

Weighted for: weeks of exclusive breastfeeding prior to seroconversion ascertainment, 
currently breastfeeding at time of seroconversion ascertainment, mother’s secretor 
status, child’s secretor and Lewis status.

Age in months

Genotypes: 
Equine-like G3P[8], G8P[8], 
G12P[8], G8P[nt], and G2P[nt]

Among the 58 children IgA seropositive 
PRIOR to vaccination, 97% failed to 
failed to seroconvert

35% seroconverted
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Results: RV1 seroconversion by HMO tertile (all children)
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Results: RV1 seroconversion by HMO tertile (secretors)
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Results: Rotavirus AGE by HMO tertile (all children)



Limitations

• HMOs measured at one timepoint
• Could not measure exact daily volumes of milk received
• Did not measure levels of milk IgA antibodies against rotavirus 
 Secretor mothers may have higher IgA levels

• P[8] rotaviruses were in circulation at the time of this study; 
should be repeated in a population with more P[6] genotypes



Conclusion

HMOs (2’FL, 
LNFP-I, etc.)
Rota IgA

• The concentrations of several fucosylated and sialylated HMOs in maternal 
milk were associated with RV1 seroconversion

• Less clear associations were seen with 36-month rotavirus AGE risk, 
although many other factors could influence risk over this time 

Rota AGE 
episodes
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HMOs: promising approach for improving ORV response?

While secretor phenotype is not modifiable, HMOs are 
somewhat modifiable

• Breast is still best
• HMO supplementation of formula should be 

guided by evidence
Several HMOs were associated with less seroconversion
Especially important in regions with high AGE burden

• If found efficacious in clinical trials, HMO 
supplements could be provided to breastfed babies
Vitamin D supplementation currently recommended for 

breastfeeding infants in the US
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QUESTIONS
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Factors influencing vaccine performance and disease risk

Rotavirus vaccine 
Immunogenicity

Oral polio vaccinesEnvironmental enteropathy

Transplacental Ab

Breastmilk Ab

Human milk 
oligosaccharides

Child genetics

Gut microbiome

Rotavirus risk in 
childhood

Environmental enteropathy

Transplacental Ab

Breastmilk Ab

Human milk 
oligosaccharides

Child genetics

Gut microbiome



23

15 most abundant HMOs through lactation periods

Soyyılmaz et al., 2021 Nutrients
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