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Supplementary Figure 1 - Bland-Altman analysis of agreement between main cohort and
replication cohort. Beta values for DOL-associated CpG were modelled using DOL as the predictor,
adjusted for sex and sample plate. The same model was fitted to both the main cohort and the replication
cohort. Difference in model logFC estimates are plotted on the y-axis and the average between the logFC
estimates on the x-axis. The mean difference is shown as the solid line and 95% confidence intervals are
shown as dashed red lines.
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Supplementary Figure 2 — Median methylation change per DOL in different genomic regions. (A)
Methylation ratios expressed as percentage (y-axis) for DOL associated CpGs stratified by genomic
feature (x-axis). UTR = untranslated region. (B) DOL associated changes in CpG islands stratified by
promoter associated and non-promoter associated CpG islands. Boxplots show the median and
interquartile range (IQR, 25th-75th percentile). Whiskers extend to the most extreme data points within
1.5 times the IQR from the box hinges (the 25th and 75th percentiles). Points outside this range are
considered outliers and are plotted individually). Total n=1267 (main cohort), n=86 (validation cohort).



Cell ratio

200 -
150 A
IS DOL
kel .
; : o
> ™
@ 100 4 ; B3 3
S . ¥ =N
' .
50 - . "
o:l .'
0. . .
O,‘ -!—L-LJ- [P . m el

Cell type

Supplementary Figure 3 — Flow cytometric analysis of cell ratios stratified
by Day of Life. Boxplots show the median and interquartile range (IQR,
25th-75th percentile). Whiskers extend to the most extreme data points within 1.5
times the IQR from the box hinges (the 25th and 75th percentiles). Points outside
this range are considered outliers and are plotted individually). Total n=1256 samples.
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Supplementary Figure 4 — Pearson's’ Correlation between Flow cytometry
derived NLR and epigenetically inferred NLR. Each point represents a
subjects NLR score from the sepsis sub-cohort. Each point is an individual
observation. The solid line indicates the linear regression fit for DOL. Two-sided
P value for the Pearson’s correlation coefficient (R) is shown. Total n=54.



Neutro

Mono

Neutrophils Bcell CD4T CD8T

0.014 024 0.21
0.028 &
[} 0.20 A
@ 0.3 1
[ 0.20 (<)
. o
0.15 -
0.15 4 5 02 'g
) @ o) O 0.10 -
) 0.10 1 0.05 4
0.1 '
0.0 1 ° 0.05 0.00 -
control preterm control preterm control preterm control preterm
newborn newborn newborn newborn
group group group group
GSE152380, Monocytes NK
0.25 049 0.00099
0.3 A
020 °
© group
0.2 A
o control
0.15 | § -
- preterm newborn
0.10 0.1 A
0.05 4 0.0
control preterm control preterm
newborn newborn
group group

Supplementary Figure 5 — Inferred cell counts from GSE152380. Umbilical cord whole
blood methylation array data were downloaded and cell counts estimated using the EpiDish
package. Boxplots show the median and interquartile range (IQR, 25th-75th percentile).
Whiskers extend to the most extreme data points within 1.5 times the IQR from the box hinges
(the 25th and 75th percentiles). Points outside this range are considered outliers and are plotted
individually). P-values are one-Wilcoxon Ranke-Sum Test. Total n=90.
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Supplementary Figure 6 — Principal component analysis of genetically inferred ancestry. Study population
samples were merged with 1000 Genomes reference populations and PCA analysis performed. Study samples are

shown in red. The African super-cluster is shown in yellow. Ellipse denotes the European

population.



DNA Methylation Signatures Underpinning Blood Neutrophil to

Lymphocyte Ratio During First Week of Human Life

David Martino 2%, Nina Kresoje %, Nelly Amenyogbe 3, Rym Ben-Othman %7, Bing Cai %,
Mandy Lo 4, Olubukola Idoko >, Oludare A. Odumade ®7, Reza Falsafi &, Travis M. Blimkie &,
Andy An 8, Casey P. Shannon %19, Sebastiano Montante %, Bhavjinder K. Dhillon &, Joann
Diray-Arce ®7, Al Ozonoff &712, Kinga K. Smolen &7, Ryan R. Brinkman 1!, Kerry McEnaney ©,
Asimenia Angelidou ®74, Peter Richmond'?, Scott J. Tebbutt *%13, the EPIC-HIPC
consortium 1, Beate Kampmann >*>, Ofer Levy 712, Robert E. W. Hancock & Amy H.Y. Lee 16,

N =

N

10

11

12
13

14

15

16

and Tobias R. Kollmann 13,

Telethon Kids Institute, 15 Hospital Avenue Nedlands, Perth 6009, WA, Australia.
University of Western Australia, 35 Stirling Highway, Crawley, WA 6009
Department of Microbiology & Immunology, Dalhousie University, 5850 College
Street, Halifax, Nova Scotia, Canada

BC Children’s Hospital, University of British Columbia, Rm 2D19, 4480 Oak Street,
Vancouver, BC, V6H 3V4, Canada

Vaccines & Immunity Theme, Medical Research Council Unit The Gambia at the
London School of Hygiene and Tropical Medicine, Atlantic Boulevard, P.O. Box 273,
Banjul, Gambia

Precision Vaccines Program, Department of Pediatrics, Boston Children’s Hospital,
4 Blackfan Circle, HIM 8, Boston, MA, 02115, USA

Harvard Medical School, 25 Shattuck Street, Boston, MA, 02115, USA

Department of Microbiology & Immunology, University of British Columbia, 1365-
2350 Health Sciences Mall, Vancouver, BC, V6T 1723, Canada

PROOF Centre of Excellence, Providence Research, Vancouver, 10th Floor, 1190
Hornby Street, Vancouver, BC, V6Z 2K5, Canada

UBC Centre for Heart Lung Innovation, St. Paul’s Hospital, 1081 Burrard Street,
Vancouver, BC V6Z 1Y6, Canada.

BC Cancer Agency, 686 West Broadway, Suite 500 Vancouver, BC, V5Z 1Gl,
Canada.

Broad Institute of MIT and Harvard, 415 Main St, Cambridge, MA, 02142, USA.
Division of Respiratory Medicine, Department of Medicine, University of British
Columbia, 2211 Wesbrook Mall, Vancouver BC V6T 2B5, Canada

Department of Neonatology, Beth Israel Deaconess Medical Centre, 330 Brookline
Ave, Boston, MA 02215, USA.

Centre for Global Health and Institute for International Health, Charite
Universitatsmedizin, Germany

Molecular Biology & Biochemistry, Simon Fraser University, 8888 University Drive,
Burnaby, B.C, V5A156

* Corresponding author: david.martino@telethonkids.org.au



mailto:david.martino@telethonkids.org.au

Supplementary Methods: Flow Cytometry Gating Strategy
Flow cytometry sample acquisition and data analysis were performed by the EPIC-HIPC flow
cytometry core and detailed methods are provided in . An overview of flow cytometry

methods are provided below.

Sample Processing and Acquisition

Newborns were sampled twice within the first week of life, collecting 2 ml of peripheral blood
at birth (DOLO) and at either DOL1, 3, or 7. Briefly, 225 ul of whole blood cells were mixed
with culture medium, stained with a fixable viability dye, and fixed prior to storage. Thawed
samples were stained with two flow cytometry panels designed to identify adaptive and
innate cell populations. Stained cells were washed, resuspended, and acquired on an LSRII
flow cytometer.

Quality Control and Automated Gating

Initial quality control involved visual inspection of compensated data using FlowJo software
to ensure optimal experimental conditions and identify major populations. Five QC steps were
performed:

e Sample quality: Samples were visually inspected at thawing and after centrifugation.
Samples with incomplete red blood cell lysis or poorly resuspended cell pellets were
flagged or excluded.

¢ Cytometer performance: CS&T beads were used to assess instrument performance.

o Laser stability: Rainbow beads were used to monitor and adjust for laser fluctuations.

¢ Treatment group randomization: Samples were randomized across plates using a
block randomization scheme.

o Batch effects: A biological internal control was run in parallel with study samples to
assess stability across batches.

An automated pipeline was used for gating and further quality control to reduce subjectivity
and time. Data was compensated, transformed, and poor-quality events were removed using
flowCut. flowDensity performed automated cell population identification based on
predefined gating strategies for each panel (33 populations for Innate, 23 for Adaptive).
Samples were excluded based on:

o Insufficient cell numbers for complete gating

¢ Unusual cell distributions affecting population identification



Low cell counts in the "Size" gate (threshold: mean - 3*SD)
Low live cell numbers (threshold: mean - 3*SD)

Sex mismatch in metadata

Data Analysis

flowTypeFilter generated all possible marker combinations (immunophenotypes) based on

flowDensity thresholds. To reduce false positives, populations with low cell counts were

excluded (<10 cells/ul for Adaptive, <20 cells/ul for Innate). Cell counts were normalized using

counting beads and the remaining data was analyzed using RchyOptimyx.

Note: The detailed descriptions of flowCut?, flowDensity 3, flowTypeFilter?, and RchyOptimyx®

algorithms and their implementation can be found in the respective publications.
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Supplementary Table 1 — Flow cytometry panel markers

INNATE FLOW CYTOMETRY PANEL
TARGET FLUOROCHROME
CD64 Alexa 700
CD11c APC
CD123 PE-Cy7
CcD3 PE-CF594
gd TCR PE
CD56 BV650
CD11b BV786
CD16 FITC
CD45 V450
ADAPTIVE FLOW CYTOMETRY PANEL
TARGET FLUOROCHROME
CcD10 Alexa 700
CD19 APC
CD27 PE-Cy7
CD38 PE-Cy5
gD PE-CF594
CD34 PE
IgM FITC
CD20 BV786
CD138 V450
COMMON MARKERS IN INNATE AND ADAPTIVE PANELS
TARGET FLUOROCHROME
FVD APC-eFluor780
CD66 Biotin/ BV711 Streptavidine
CD14 V500
HLADR eFluor605
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