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Supplement, Appendix 1 
 
Infant stool was collected by field staff during home visits targeting 1 and/or 6 months of age. 
Stool was placed into cryovials, transported to the laboratory and stored at −80 °C. DNA was 
extracted from stool samples using a modified cetyltrimethylammonium bromide (CTAB) buffer-
based protocol1. Briefly, 500ul modified CTAB extraction buffer was added to 25 mg of stool in a 
2 ml Lysing Matrix E tube (MP Biomedicals, Santa Ana, CA) prior to incubation at 65°C for 
15 min. Samples were bead-beaten (5.5 m s−1, 30 sec) in a Fastprep-24 (MP Biomedicals, 
Santa Ana, CA) and then centrifuged (16000 x g, 5 min) before the top aqueous phase was 
transferred to a 2ml polypropylene 96-well plate (USA Scientific, Ocala, FL). A further 500ul 
modified CTAB extraction buffer was added to each LME tube, which was similarly bead-beaten 
and centrifuged to collect a total of 1ml aqueous phase per sample. After adding 1ml of 
phenol:chloroform:isoamyl alcohol (25:24:1) to the collected aqueous supernatant, samples 
were centrifuged (3200 × g, 20 min, 4°C) and the resulting top aqueous phase was transferred 
to a new 2ml polypropylene 96-well plate (USA Scientific, Ocala, FL). PEG/NaCl (2v/v) was 
added to the collected aqeuous supernatant and incubated at room temperature for 2 h. 
Samples were then centrifuged (3200 × g, 60 min, 4°C), washed with ice cold 70% EtOH and 
resuspended in 30 μl TE buffer (Invitrogen, Calsbad, CA). 
 
The amplification of the V4 region of the 16S rRNA gene was performed in 25-μL reactions 
using 0.025 U Takara Hot Start ExTaq (Takara Mirus Bio Inc., Madison, WI), 1X Takara buffer 
with MgCl2, 0.4pmol/μL of F515 and R806primers,0.56mg/mL of bovine serum albumin (Roche 
Applied Science, Indianapolis, IN), 200 μM of dNTPs and 10 ng of genomic DNA. Reactions 
were performed in triplicate with the following: initial denaturation (98°C, 2min), 30 cycles of 98 
°C (20 sec), annealing at 50 °C (30 sec), extension at 72 °C (45sec), and final extension at 72 
°C (10 min). Amplicons were verified using a 2% Tris/Borate/EDTA agarose e-gel (Life 
Technologies, Grand Island, NY), cleaned and normalized using SequalPrep Normalization 
Plates (Applied Biosystems, Foster City, CA), and further quantified using the Qubit 2.0 
Fluorometer and the double-stranded DNA HS Assay Kit (Life Technologies). Samples were 
pooled in equal moles at concentrations of 5 ng, purified using AMPure SPRI beads (Beckman 
Coulter, Brea, CA), denatured and diluted to 2 nM, and 5 pM was loaded onto the Illumina 
Nextseq cartridge with 40% (v/v) of denatured 12.5 pM PhiX spike-in control.  
 
Bacterial paired-end sequences were assembled using FLASH v1.2.72 requiring a minimum 
base pair overlap of 25bp and demultiplexed by barcode using QIIME v1.83. Quality filtering was 
performed using USEARCH v8.0.16234 to remove reads with >2 expected errors. Quality reads 
were dereplicated at 100% sequence identity, clustered at 97% sequence identity into 
operational taxonomic units (OTUs), filtered of chimeric sequences by UCHIME5, and mapped 
back to resulting OTUs using UPARSE6; sequence reads that failed to cluster with a reference 
sequence were clustered de novo. Taxonomy was assigned to the OTUs using the Greengenes 
database v13_57. Sequences were aligned using PyNAST8, and FastTree 2.1.39 was used to 
build a phylogenetic tree. A rarefaction depth of 60,000 reads per sample was selected by using 
rarefaction curves, based on the plateau of reads and maximizing sample inclusion. Rather than 
selecting a single rarefaction table, we multiply rarefied the data in order to ensure a 
representative community was selected for each sample10. Briefly, multiple rarefied OTU tables 
are calculated, and for each sample, the distance between the sample–specific rarefied vectors 
calculated. The rarefied vector that is the minimum average distance from itself to all other 
rarefied vectors is selected, as it is considered the most representative for that sample. A total 
of 580 children had at least 1 stool sample in the final rarefied OTU table. Of 447 infants with 
data for analysis, the 1-month stool samples were collected between 16 and 138 days of age 



(mean=40, SD=19), while 6-month stool samples were collected between 168 and 322 days of 
age (mean=207, SD=32). 
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Supplemental Table 1. Selected cohort characteristics for maternal-child pairs included 
(n=447) and excluded (n=811) from the analyses  
 

Covariate 
Included1 
n=447 

Excluded 
n=811 

p-value2 

    
Child sex    
 Male 238 (53.2) 385 (47.5) 0.052 
 Female 209 (46.8)  426 (52.5)  
Child race    



 
 
 
 
 
 
 
 
 
 
 
 

Supplemental Table 2. Examining the mediating effect of eczema (AD) by age 
2 years in the association between early life microbiota and IgE-FA  
 

Metric 
Percent 

Mediated by AD1 
p-value 

   
Alpha Diversity  
Richness 1.78% 0.48 
Evenness 7.48% 0.46 

 African American 
 White 
 Hispanic/Latino 
 Other 

106 (23.7) 
269 (60.2) 
28 (6.3) 
44 (11.7) 

161 (19.9) 
517 (63.7) 
51 (6.3) 
92 (10.2) 

0.580 

Household income     
< $40K 
$40K - < $80K 
$80K - ≥$100K 

 Refused 

121 (30.0) 
107 (26.6) 
122 (30.2) 
53 (13.2) 

12 (27.3) 
8 (18.2) 
18 (40.9) 
6 (13.6) 

<0.001 

Urban residence 229 (51.2) 474 (58.4) 0.014 
Maternal education     
 <HS3 diploma 
 HS diploma 
  Some college+ 

17 (3.8) 
60 (13.4) 
370 (82.7) 

57 (7.0) 
168 (20.7) 
586 (72.3) 

<0.001 

Mother is married 289 (64.7) 484 (59.7) 0.083 
Maternal atopy 261 (59.5) 391 (52.1) 0.014 
Prenatal ETS4 exposure 103 (23) 244 (30.1) 0.007 
Mom age at birth, mean (sd) 30.0 (5.3) 29.3 (5.2) 0.020 
Delivered by cesarean section 163 (36.5) 303 (37.7) 0.657 
Breastfeeding at 1 month    
     Formula feeding 87 (19.7) 144 (23.7) 0.026 
  Mixed feeding  283 (64.2) 398 (65.5)  
 Exclusive breastfeeding 71 (16.1) 66 (10.9)  
Solid food introduction <4 months 184 (41.2) 225 (37.8) 0.264 
    
1Children who had food allergy status evaluated by physician panel and > 1 microbiota 
sample;  2ANOVA for numerical covariates and chi-square test for categorical covariates; 
3HS=High School; 4 Environmental Tobacco Smoke 
 



Diversity (Faith’s PD) 4.94% 0.46 
Diversity (Shannon’s) 6.17% 0.46 
   
Beta Diversity 
Unweighted UniFrac 6.84% 0.44 
Weighted UniFrac 5.81% 0.49 
Canberra 4.34% 0.46 
Bray-Curtis 16.76% 0.46 
 
Maturity 
Bacterial Microbiota-for-Age Z-score (BMAZ) -2.40% NA2 
   
1After adjusting for exact age at stool sample collection, child race, maternal history 
of allergies or asthma, and breastfeeding status at 1-month. 
2p-value unable to be calculated for negative estimates.  
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