






Extended Data Fig. 7 | Natural anti-E. coli maternal antibodies override 
neonatal infection susceptibility. a, Survival and bacterial burden one day 
after infection for 8-week (adult) (n = 6) compared with 3-day (neonate) (n = 7) 
old mice intraperitoneally (IP) infected with 200 CFUs E. coli UTI89. b, Survival 
and bacterial burden one day after UTI89 infection (200 CFUs, administered IP) 
in 3-day old pups born to control mice without EcN colonization (n = 9) compared 
with EcN colonized WT (n = 10) or EcN colonized μMT-/- (n = 7) dams. c, Survival 
and bacterial burden one day after UTI89 infection (5 × 106 CFUs, oral gavage) in 
3-day old pups born to control mice without EcN colonization (n = 10) compared 
with EcN colonized WT (n = 9) dams. d, Anti-EcN IgG or IgM titers in EcN colonized 
dams and their 3-day old pups (n = 5; lines indicate each paired maternal:pooled 
pup specimens). e, Bacterial burden one day after UTI89 infection (200 CFUs, 
administered IP) in 3-day old pups administered each dosage of purified IgG 

from EcN colonized or control mice without E. coli colonization one hour prior 
to infection (n = 3–5 mice/group, with each dot representing the data from an 
individual animal). f, Nucleotide differences between two parental EcN stocks, 
compared with strains isolated from the feces of EcN colonized virgin or 
postpartum mice. g, Bacterial burden one day after UTI89 infection (200 CFUs, 
administered IP) (left) or compared with anti-EcN IgG titers (right) for pups 
born to EcN colonized dams (n = 10), pups born to control mice without  
EcN colonization (n = 9) or cross-fostered within the first 12 h after birth (n = 8 
[prenatal]; n = 9 [postnatal]). Data are presented as mean values (bar) ± one 
standard deviation. Differences between groups analysed using unpaired 
Student’s t test (panels a, c), one-way ANOVA (panels b, g [left]), paired Student’s 
t test (panel d), using Log-rank (Mantel-Cox) test (panels a - c), or simple linear 
regression (panel g [right]). LOD, limits of detection.
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Extended Data Fig. 8 | Paired human maternal-cord blood specimens 
demonstrating anti-E. coli IgG vertical transfer, and the necessity for FcγR 
and complement for natural antibody conferred protection against E. coli 
infection. a, Demographical and pregnancy outcome data for each maternal- 
infant pair. b, Anti-EcN titers for IgM and each IgG subclass in paired maternal- 
cord blood serum specimens (n = 10; lines indicate each paired maternal:cord 
blood specimens). c, IgG titers against each OmpA outer loop peptide for each 
paired maternal-cord blood serum specimens (n = 10; lines indicate each paired 
maternal:cord blood specimens). d, E. coli CFUs in the spleen after UTI89 infection 
(200 CFUs) in 3-day old pups administered sera from control mice without EcN 

colonization (n = 9) compared with sera from EcN colonized WT (n = 5) or EcN 
colonized μMT-/- (n = 8) mouse donors. e, E. coli CFUs in the spleen after UTI89 
infection in 3-day old pup or 8-week old adult FcγRnull, C3-/-, C1q-/- or Cd22-/- 
recipients administered sera from EcN colonized WT donor mice (n = 6–8  
mice/group, with each dot representing the data from an individual animal) 
compared with sera from control mice without EcN colonization (n = 6–8 mice/
group, with each dot representing the data from an individual animal). Data are 
presented as mean values (bar) ± one standard deviation. Differences between 
groups analysed using paired Student’s t test (panels b, c), one-way ANOVA 
(panel d) or unpaired Student’s t test (panel e). LOD, limits of detection.



Extended Data Fig. 9 | Comparable gestational age dependent changes in 
total IgG levels in newborn blood spot specimens regardless of neonatal 
sepsis. a, Anti-E. coli end point (EcEPT) titers for each IgG subclass in newborn 
blood specimens from babies with E. coli sepsis (n = 100) compared with the 
average of controls (n = 100) matched for infant sex, gestational age, and  
birth timing titered using a mixture of eight neonatal infection clinical isolates 
(RS218, SCB12, SCB29, SCB61, SCB34, SCB58, SCB37, SCB60). b, c, Levels of 

total IgG or each IgG subclass from newborn blood spot specimens of babies 
with E. coli sepsis (n = 100) compared with the average of controls (n = 100; 
panel b) or each control (n = 296; panel c) matched for infant sex, gestational 
age, and birth timing (panel b) or based on sex and gestational age (panel c). 
Triangle, female infants; square, male infants. Differences between groups 
analysed using paired Student’s t test (panels a, b) or simple linear regression 
(panel c). LOD, limits of detection.
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Extended Data Fig. 10 | Diminished anti-E. coli IgG and opsonization activity  
in newborn blood spots of babies with E. coli sepsis. a–d, Anti-E. coli IgG 
levels in blood spots from babies with E. coli sepsis (n = 100) and matched 
controls (n = 296) titered against pooled neonatal clinical isolates (RS218, 
SCB12, SCB29, SCB61, SCB34, SCB58, SCB37, SCB60) (a), titered against pooled 
OmpA outer loop peptides (b), opsonization activity against eight pooled  
E. coli clinical isolates in THP1 macrophage (c) or HL60 neutrophil cells (d) (left), 
and probability of E. coli sepsis for each parameter using conditional logistic 
regression accounting for 1:3 case-control matching (anti-E. coli IgG, anti- 
OmpA IgG, and anti-E. coli opsonization THP1 cells), or standard logistic 
regression for anti-E. coli opsonization HL60 cells where separation between 
matched cases and controls was sufficient to prevent convergence of conditional 
logistic regression, with shading indicating 95% confidence intervals (right). 
Data are presented as mean values (bar) ± one standard deviation. e, Anti-E. coli 
IgG titres in blood spots from babies with E. coli sepsis (n = 100) compared  
with the average in matched control babies with infection (n = 100) titered 
against pooled eight neonatal clinical isolates evaluated by infection onset 

timing. f, IgG levels in blood spots of babies described in panel e (n = 100 [E. coli 
sepsis]; n = 100 [averaged control babies without infection]). g,h, IgG titers 
against in blood spots against pooled OmpA loop peptides (g) or scramble 
control peptides (h) for babies described in panel e (n = 100 [E. coli sepsis]; 
n = 100 [averaged control babies without infection]). i,j, Anti-E. coli opsonization 
activity in blood spot specimens against eight pooled E. coli clinical isolates in 
THP1 macrophage (i) or HL60 neutrophil cells ( j) for babies described in panel e 
(n = 100 [E. coli sepsis]; n = 100 [averaged control babies without infection]). 
Each point represents the data from individual blood spot specimens of E. coli 
sepsis cases (red) or the average from 3 matched controls for each case (blue) 
with 95% confidence intervals highlighted. k, Anti-E. coli or anti-OmpA IgG 
titres, or anti-E. coli opsonization activity in THP1 macrophage or HL60 
neutrophil cells of blood spots of babies identified with E. coli sepsis within  
the first 2 days after birth (n = 44) or later onset infection (n = 56). Differences 
between groups analysed using unparied (panel a-d) or paired Student’s t test 
(panel k), and between regression intercepts using Analysis  
of Covariance (e - j).












