








Extended DataFig.7 | Natural anti-E. colimaternal antibodies override
neonatal infectionsusceptibility. a, Survival and bacterial burden one day
afterinfection for 8-week (adult) (n = 6) compared with 3-day (neonate) (n=7)
old miceintraperitoneally (IP) infected with 200 CFUs E. coli UTI89. b, Survival
and bacterial burden one day after UTI89 infection (200 CFUs, administered IP)
in3-day old pupsbornto control mice without EcN colonization (n =9) compared
with EcN colonized WT (n=10) or EcN colonized uMT-/- (n=7) dams. ¢, Survival
andbacterial burden one day after UTI89 infection (5 x 10° CFUs, oral gavage) in
3-day old pups bornto control mice without EcN colonization (n =10) compared
with EcN colonized WT (n=9) dams.d, Anti-EcNIgG orIgMtitersin EcN colonized
damsand their 3-day old pups (n = 5; lines indicate each paired maternal:pooled
pupspecimens). 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
toinfection (n=3-5mice/group, witheach dotrepresenting the datafroman
individual animal). f, Nucleotide differences between two parental EcN stocks,
compared with strainsisolated 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
bornto EcN colonized dams (n =10), pups born to control mice without

EcN colonization (n=9) or cross-fostered within the first12 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’sttest (panelsa, c),one-way ANOVA (panels b, g [left]), paired Student’s
ttest (panel d), using Log-rank (Mantel-Cox) test (panelsa-c), or simple linear
regression (panel g [right]). LOD, limits of detection.
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a
Sex Maternal race Birthweight (grams) Gestational age Delivery mode Complications
1 Male Multiracial 3510 39w5d Vaginal (none)
2 Female White 3035 39w2d Vaginal (none)
3 Female Black 2915 39w1d Vaginal Premature rupture of membranes
4 Male Black 3644 40w2d Vaginal (none)
i Repeat . "
5 Female White 3120 39w0d Cesarean Gestational diabetes
6 Male Black 3600 38wéed Vaginal Pregestational diabetes
7 Male White 3070 37w4ad Vaginal (none)
8 Male Black 2900 38w1d Vaginal Intrauterine growth restriction
9 Female Black 2788 37w1d Vaginal Chronic hypertension
10 Female Black 4450 39w5d Vaginal (none)
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colonization (n =9) compared with serafrom EcN colonized WT (n=5) or EcN

Extended DataFig. 8| Paired human maternal-cord blood specimens
demonstrating anti-E. colilgG vertical transfer, and the necessity for FcyR
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-
cordblood serum specimens (n =10; lines indicate each paired maternal:cord
blood specimens). ¢, IgGtiters againsteach OmpA outer loop peptide for each
paired maternal-cord blood serum specimens (n =10; lines indicate each paired
maternal:cord bloodspecimens).d, £.coli CFUs inthe spleen after UTI89 infection
(200 CFUs) in 3-day old pups administered sera from control mice without EcN

colonized uMT-/- (n =8) mouse donors. e, E. coli CFUs in the spleen after UTI89
infectionin 3-day old pup or 8-week old adult FcyR™", C3-/-, C1g-/- or Cd22-/-
recipientsadministered serafrom EcN colonized WT donor mice (n=6-8
mice/group, with each dotrepresenting the datafromanindividual animal)
compared with sera from control mice without EcN colonization (n = 6-8 mice/
group, witheachdotrepresenting the datafrom anindividual animal). Dataare
presented as mean values (bar) + one standard deviation. Differences between
groups analysed using paired Student’s t test (panels b, c), one-way ANOVA
(paneld) orunpaired Student’sttest (panel e). LOD, limits of detection.
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Extended DataFig.9|Comparable gestational age dependent changesin
totallgGlevelsinnewbornblood spotspecimens regardless of neonatal
sepsis. a, Anti-£. coliend point (ECEPT) titers for each IgG subclass innewborn
blood specimens from babies with E. colisepsis (n =100) compared with the
average of controls (n =100) matched for infant sex, gestational age, and
birthtiming titered using amixture of eight neonatal infection clinical isolates
(RS218,SCB12,SCB29,SCB61,SCB34,SCB58,SCB37,SCB60).b, ¢, Levels of

totallgG or each IgG subclass from newbornblood spot specimens of babies
with E. colisepsis (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 sexand 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
(panelc).LOD, limits of detection.
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Extended DataFig.10 | Diminished anti-E. colilgG and opsonization activity
innewbornblood spots of babies with E. colisepsis. a-d, Anti-E. colilgG
levelsinblood 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.coliclinicalisolatesin THP1macrophage (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-£. coliIgG, anti-
OmpAIgG, and anti-£. 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
logisticregression, with shading indicating 95% confidence intervals (right).
Dataare presented as mean values (bar) + one standard deviation. e, Anti-E. coli
IgGtitresinblood spots from babies with E. coli sepsis (n =100) compared

with the average in matched control babies withinfection (n =100) titered
against pooled eight neonatal clinical isolates evaluated by infection onset

timing. f,IgGlevelsinblood spots of babies described in panele (n =100 [£. coli
sepsis]; n=100 [averaged control babies withoutinfection]). g,h, IgG titers
againstinblood spots against pooled OmpA loop peptides (g) or scramble
control peptides (h) for babies described in panel e (n =100 [£. coli sepsis];
n=100 [averaged control babies withoutinfection]).i,j, Anti-£. coli opsonization
activity inblood spot specimens against eight pooled E. coli clinical isolates in
THP1macrophage (i) or HL60 neutrophil cells (j) for babies described in panel e
(n=100 [£. colisepsis]; n =100 [averaged control babies without infection]).
Eachpointrepresents the datafromindividual blood spot specimens of £. coli
sepsis cases (red) or the average from 3 matched controls for each case (blue)
with 95% confidence intervals highlighted. k, Anti-E. colior anti-OmpA IgG
titres, or anti-E. coli opsonization activity in THP1macrophage or HL60
neutrophil cells of blood spots of babies identified with E. coli sepsis within
thefirst2 daysafterbirth (n = 44) or later onset infection (n = 56). Differences
betweengroups analysed using unparied (panel a-d) or paired Student’s t test
(panel k), and betweenregressionintercepts using Analysis

of Covariance (e -j).
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

>
S~
Q

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
|X| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
N Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
|X| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
2~ AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Give P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XXX [0 [0 0001 ol

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  No software was used for data collection. Please see below software used for data analysis.

Data analysis Prism GraphPad (version 10.4.1)
Python (version 12.3)
MAFFT (verson 7.526)
FastQC (version 0.12.1)
NanoPlot (version 1.46.0)
Racon (version 1.5.0)
QUAST (version 5.2.0.2)
Parsnp (version 1.5.6)

Code avaliability statement. Custom Python scripts used for SNP distance calculation, annotation, and visualization are available at (https://
github.com/Way-Lab/ecoli_natural_immunity)

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.




Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Primary data for each main and extended data figure are provided as accompanying source data and available at (https://github.com/Way-Lab/
ecoli_natural_immunity).

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender The sex for each neonatal sepsis case, and sex matched controls are described (source data, Figure 4b)

Reporting on race, ethnicity, or | Since samples were provided to investigators a de-indentifed manner which did not race, ethnicity nor other socially relevant
other socially relevant groupings, this information is not described.

groupings

Population characteristics This was a study of neonatal infection, and therefore analysis limited to babies less than 30 days of age. Relevant information
regarding gender, infection identification ICD9/ICD10 coding, gestation age and infection onset age is provided for each
specimen (source data, Figure 4b)

Recruitment Samples were already collected and stored in a biobank maintained by the Michigan Biotrust for Health. Details and
references to this biobank are provided in the manuscript.

Ethics oversight IRB approval through Michigan Department of Health and Human Services, and classification of non-human subjects research

by the Cincinnati Children's Hospital IRB since only de-identified samples were evaluated.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size For preclinical studies, we generally start experiments with 10 mice per group which provides 90% statistical power to detect a 50% difference
in response. Pilot experiments are performed under these assumptions, with sample size adjusted accordingly. For analysis of human dry
blood spots, we first investigated specimens from 26 cases with corresponding controls to show an ~10-fold difference in response. This
sample size showed >90% power to show this difference in response. The sample size was increased to 100 cases with corresponding controls
in response to reviewers' suggests on the original manuscript which provided further delineation based on differences in gestational age and
infection onset age. Statistical analysis for each of these parameters is provided (Figure 4c-h; Extended data Figure 10e-j).

Data exclusions  In general, no data are excluded, with the possible exception that the inoculum for each infection experiment was verified by plating and if
the dosage was off by >50% of expected, the entire experiment was excluded.

Replication All experiments were performed at least two times, often with 3-4 separate experiments, each with similar results to confirm the
reproducibility of results. For data showing negative results, at least 2 independent experiments were performed.

Randomization  Gender and age matched adult mice were randomized for assignment to colonization or control groups. All pups in each litter were randomly
assigned to either specific experimental or control groups, with equal distribution of mice in each group

Blinding Assays of antibody titer and pathogen burden plating were performed in a blinded fashion. This includes dry blood spot specimens where the
investigator performing experiments are blinded to specimen source. For practical reasons (cage labeling), harvesting of tissues from
colonized or infection mice were not performed in a blinded fashion. Thereafter, the specimens are coded allowing for further processing and
analysis to be performed in a blinded fashion.
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Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern

XXXOXOO s
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Plants

Antibodies

Antibodies used rat anti-mouse IgG (ThermoFisher 13-4013-85; RRID AB_466650)
rat anti-mouse IgM (ThermoFisher 13-5890-82; RRID AB_466761)
rat anti-mouse IgA (ThermoFisher 13-5994-82; RRID AB_466863)
rat anti-mouse IgE (BD Pharmingen, 553419; RRID AB_394850)
rat anti-mouse IgG1 (BD Pharmingen 553441; RRID AB_394861)
rat anti-mouse IgG2b (BD Pharmingen 553393; RRID AB_394831)
rabbit anti-mouse 1gG2c (ThermoFisher SA5-10235; RRID AB_2810193)
rat anti-mouse IgG3 (BD Pharmingen 553401; RRID AB_394838)
goat anti-human IgM (ThermoFisher A18841; RRID AB_2535618)
mouse anti-human IgG1 (BD Pharmingen 555869; RRID AB_396187)
rabbit anti-human 1gG2 (ThermoFisher MA5-27931; RRID AB_2744977)
mouse anti-human IgG3 (ThermoFisher MH1532; RRID AB_2539711)
mouse anti-human IgG4 (BD Pharmingen 555882; RRID AB_396194)
rat anti-mouse CD16/32, clone 2.4G2 (BioXcell, RRID AB_2736987)
rat 1gG2b kappa isotype control clone LTF.2 (BioXcell RRID AB_1107780)
human IgG (total) ELISA kit, ThermoFisher, 88-50550-88
human IgM ELISA kit, ThermoFisher, 88-50620-88
human 1gG1 ELISA kit, ThermoFisher, 88-50560-22
human 1gG2 ELISA kit, ThermoFisher, 88-50570-22
human 1gG3 ELISA kit, ThermoFisher, 88-50580-22
human 1gG4 ELISA kit, ThermoFisher, 88-50590-22

Validation All commercial antibodies used for the manufacturers' validated applications, and were not further validated by the investigators.
The validation details for each antibody provided by the manufacturer is as follows:

rat anti-mouse IgG (ThemoFisher 13-4013-85; RRID AB_466650), absorbed and tested for ELISA

rat anti-mouse IgM (ThermoFisher 13-5890-82; RRID AB_466761), absorbed and tested for ELISA

rat anti-mouse IgA (ThermoFisher 13-5994-82; RRID AB_466863), does not react with other mouse antibodies including IgD, 1gG, IgM
rat anti-mouse IgE (BD Pharmingen 553419; RRID AB_394850), validated for ELISA

rat anti-mouse IgG1 (BD Pharmingen 553441; RRID AB_394861), validated for ELISA

rat anti-mouse IgG2b (BD Pharmingen 553393; RRID AB_394831), validated for ELISA

rabbit anti-mouse 1gG2c (Invitrogen SA5-10235; RRID AB_2810193), validated for ELISA

rat anti-mouse IgG3 (BD Pharmingen 553401; RRID AB_394838), validated for ELISA

goat anti-human IgM (ThermoFisher A18841; RRID AB_2535618), validated for ELISA

mouse anti-human IgG1 (BD Pharmingen 555869; RRID AB_396187), validated for ELISA

rabbit anti-human 1gG2 (ThermoFisher MA5-27931; RRID AB_2744977), validated for ELISA

mouse anti-human IgG3 (ThermoFisher MH1532; RRID AB_2539711), validated for ELISA

mouse anti-human IgG4 (BD Pharmingen 555882; RRID AB_396194), validated for ELISA

rat anti-mouse CD16/32, clone 2.4G2 (BioXcell, RRID AB_2736987), validated for in vivo or in vitro CD16/CD32 blockade

rat 1gG2b kappa isotype control clone LTF.2 (BioXcell RRID AB_1107780), verified specificity for keyhole limpet hemocyanin

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) RAW 264.7 murine macrophage cells, THP-1 human monocyte cells. and HL-60 human myeloid cells were obtained from
American Type Culture Collection (ATCC), and maintained as frozen stocks in the laboratory.

Authentication Outside of cell morphology, phagocytic function and species specific reactivity with human versus murine 1gG antibodies, no
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Authentication

additional authentication was performed.

Mycoplasma contamination Cell lines are routinely tested for contamination using the MycoAlert Mycoplamsa Detection Kit (Lonza), and last confirmed

negative testing 7 August 2025.

Commonly misidentified lines  None of the cell lines used (RAW 264.7, THP-1, HL-60) are registered as common misidentified cell lines in the ICLAC register

(See ICLAC register)

(version 13, released April 2024). However, several of these cell lines are listed as being a "contaminating" cell line. For
example, ImKC cells are listed as often being contaminated by RAW 264.7 cells, and PLB-985 cells are listed as often being
contaminated by HL-60 cells

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in

Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

WT mice on the C57BL/6 background and transgenic strains including uMT-/- (stock #002288), Cd22-/- (stock #006940), C3-/- (stock
#029661), and Clqg-/- (stock #031675) were purchased from The Jackson Laboratory (Bar Harbor, Maine USA) (60-63). FcgRnull (FcRa
null) mice with combined defects in FcgRlI, FcgRIl, FcgRIll, FcgRIV were provided by Dr. Jeff Ravetch (Rockefeller University).
Colonization was initiated in 6-8 week old adult mice, and monitored for up to 150 days thereafter. This includes initiating mating in
colonized female mice, and investigating infection susceptibility and vertically transferred antibodies in 3-day old neonatal mice.

No wild animals were used in this study

Pregnancy experiments were restricted to female mice. Experiments on colonization and infection including neonatal mice used both
male and female mice with no differences between sex

No field-collected samples were used in this study

All animal studies were performed under Cincinnati Children’s Hospital Research Foundation IACUC approved protocols

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Plants

Seed stocks

Novel plant genotypes

Authentication

Not applicable

Not applicable

Not applicable
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