
Supplementary methods 

 

Participants 

Exclusion criteria were as follows: infants with conditions requiring infant feedings other than 

those specified in the protocol; infants receiving complementary foods or liquids defined as 4 

or more teaspoons per day or approximately 20 grams per day; infants with a medical condition 

or history that could increase the risk associated with study participation or interfere with the 

interpretation of study results (including evidence of major congenital malformations; 

suspected or documented systemic or congenital infections; history of admission to the 

Neonatal Intensive Care Unit, except for admission for jaundice phototherapy; other severe 

medical or laboratory abnormality); infants receiving or who previously received probiotic 

supplements or any medication(s) or supplement(s) which are known or suspected to affect the 

following: fat digestion, absorption, and/or metabolism; stool characteristics; growth; gastric 

acid secretion. 

 

Safety and tolerance outcomes 

Infant weight was assessed on a calibrated scale without clothing or diaper, and weight was 

recorded to the nearest 10 g. Recumbent length was measured on a standardized length board 

and recorded to the nearest 0.1 cm. Head circumference was measured at the maximum 

circumference of the head using a standard non-elastic plastic-coated measuring tape and 

recorded to the nearest 0.1 cm. Corresponding z-scores for weight, length, and head 

circumference were determined (weight-for-age, length-for-age, weight-for-length, and head 

circumference-for-age) using the WHO Child Growth Standards as the reference population1. 

Categorical measures were used for frequency of regurgitation/vomiting (0 times, 1 time, 2–3 

times, or 4–6 times per day), and frequency of crying and flatulence episodes (0 times, 1 time, 

2-3 times per day). Stool frequency was calculated as the mean number of stools reported 

retrospectively over a 1-day period at baseline or prospectively over the 3-day periods just prior 

to V2 and V3. Difficulty in passing stool was counted as the number of stools difficult to pass 

per day from each set of diaries.  Stool consistency was reported using a validated 5-point stool 

scale developed for infants ≤ one year of age (1=watery, 2=runny, 3=mushy/soft, 4=firm, 



5=hard)2 and mean stool consistency was calculated for stools reported at baseline or just prior 

to V2 and V3.  

We used the validated Infant Gastrointestinal Symptom Questionnaire-13 (IGSQ) which 

includes 13 questions covering 5 domains (stooling, vomiting/spit-up, crying, fussiness, and 

flatulence)3. Scores from each question are summed to calculate an overall index score which 

can range from 13 (low GI burden) to 65 (high GI burden). 

Microbiome analysis and ecological measures 

Briefly, microbial DNA was extracted from frozen feces, purified, sheared unto 350 bp 

fragments, and shotgun sequenced with 2 × 150 bp paired-end sequencing on an Illumina 

NovaSeq 6000 platform. After removal of low-quality reads and reads aligning to the human 

genome (GRCh38), reads were aligned to the Clinical Microbiomics in-house extended infant 

fecal microbiome gene catalog (containing 20,992,486 microbial genes) allowing for 

taxonomical profiling of corresponding set of 1472 MGS4. Alpha and beta diversity estimates 

were calculated from rarefied abundance matrices created by random sampling of reads without 

replacement. A phylogenetic tree connecting the MGSs was generated using previously 

identified single-copy marker genes and used for calculation of phylogenetic diversity 

measures. Alpha diversity was calculated on gene, MGS, and genus level and as MGS-level 

Faith’s phylogenetic diversity (PD)5 using the PhyloMeasures R package. Beta diversity was 

calculated as Bray-Curtis dissimilarity and weighted UniFrac distance6 (using the phyloseq R 

package). Detection of species with pathogenic potential was done by mapping species-specific 

virulence factors present in samples to MGSs.7-10 
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