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SUPPLEMENTARY FIGURES

Supplementary Figure 1: Breast milk samples. (a) Breast milk samples marked as yes or no if analyzed
for soluble and cellular components of the study (b) Breast milk analyte correlations. Side-by-side Pearson
correlations of 55 measured cytokines, chemokines, growth factors, enzymes, adhesion molecules, and 
lipocalins in week 1 (n=34) and week 2 (n=26) samples. 
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Supplementary Figure 2: Human milk Ig concentrations differ between samples but not weeks. (a)
Heatmap of z-scores for Ig concentrations from week 1 and week 2 samples. (b) Dot plot of immunoglobulin
isotypes measured across all samples net MFI values (n=60 samples). Black lines are representative of the 
median of all samples. Dots are representative of individual samples. Upper limit of quantification (ULOQ) for 
each Ig above dot plot, lower limit of quantification (LLOQ) for each Ig below dot plot. (c) Dot plots of net MFI for
immunoglobulin isotypes, separated by week 1 (red) and week 2 (blue) (n=34 samples and 26 samples 
respectively). Net MFIs are calculated by subtracting MFI of negative control well from the sample well. Black 
lines are representative of the median of all samples. Dots are representative of individual samples. 
Significance was determined with Mann-Whitney tests. *, P<0.05, **, P<0.005. 
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Supplementary Figure 3. IgG antibodies from human milk and serum differ in Fc-receptor binding
characteristics. Line graphs of Fc-receptor (FcγR1a, FcγR3a, FcγR3b, FcγR2a, and FcγR2b) responses at 

different dilutions of human milk and serum measured by ELISA. Serum, n = 16; human milk, n = 16. 
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Supplementary Figure 4: Quality control visualizations. (a) Violin plots of the number of features 
(genes) with at least one read, counts (number of reads or UMI), and the percentage of mitochondrial 
content across all cells. (b) UMAPs for the number of features (genes) and the mitochondrial content across 
clusters. (c) UMAP visualizing the distribution of sample-specific cells across clusters.



6 

SUPPLEMENTARY TABLES

Supplementary Table 1: Summary human milk sample metadata.

Week 1 (2-7 days, N=36) Week 2 (8-16 days, N=28) 

Maternal age Range 20-42 years old 

Median 30 years old  

Range 20-42 years old 

Median 28 years old  

Infant age Range 2-7 days old 

Median 4 days old  

Range 8-16 days old 

Median 11 days old  

Gestation Range 22-40.2 weeks 

Median 37 weeks  

Range 23.5-40.2 weeks 

Median 37.1 weeks  

Pregnancy Term: 25 

Preterm: 11 

Term: 18 

Preterm: 10 

Maternal BMI  Range 17.4-43.9 

Median 25  

Race White: 29  

Black or African American: 3  

American Indian or Alaska Native: 0 

Asian: 2  

Native Hawaiian or Other Pacific  

Islander: 0  

Multiracial: 1  

Unknown: 1  

White: 22  

Black or African American: 3  

American Indian or Alaska Native: 0 

Asian: 2  

Native Hawaiian or Other Pacific  

Islander: 0  

Multiracial: 1  

Unknown: 0  

Ethnicity Hispanic or Latino: 2  

Not Hispanic or Latino: 34 

Hispanic or Latino: 1  

Not Hispanic or Latino: 27 
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Supplementary Table 2: Categorizations of soluble analytes.

Cytokines Adhesion Chemokine 

IL-1B CD62P CCL3 

IL-4 ICAM-1 CCL4 

IL-6 CD26E MCP-1 

IL-10 CD44 (v6) CCL5 

IL-12B CD44 IP-10 

IL-13 CD14 IL-8 

IL-17A CD62L Adipokine 

IFNγ MBL RBP4 

GM-CSF NRP-1 ADSF 

TNFα OPN LEP 

IFNα VCAM-1 ZAG 

IL-1a LTF ADIPOQ 

IL-2R CD40L Enzyme 

CD30 Immunoglobulin MMP-3 

TWEAK IgG1 MMP-9 

TNF-RI IgG2 TIMP-1 

G-CSF IgG3 PI3 

TNF-RII IgG4 Growth Factor 

APRIL IgE SCGFβ 

BAFF IgA ENG 

TRAIL IgM REG-3α 

Protease Inhibitor Lipocalin Total protein density 

CST3 NGAL Protein 

PAI-1 



Supplementary Table 3: Sample and cell count frequencies.



9 

Supplementary Table 4: Cell type frequency by week.

Cell Type Week 1 Week 2 

Epithelial cells 47.50% 50.01%

Macrophages 40.43% 34.93%

Monocytes 3.59% 4.56%

T cells 3.47% 3.60%

Dendritic cells 1.31% 2.25%

Neutrophils 0.77% 1.63%

Stem cells 0.65% 0.58%

NK cells 0.48% 0.49%

B cells 0.42% 0.42%

Other 1.37% 1.53%
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Supplementary Table 5: CD68+ sample cell counts.

Week 1 Donor S1 S4 S6 S7 S9 S10 S11 S17 S18 S19 Total 

CD68+ Count 434 1011 632 4603 6515 7699 2825 213 920 838 25690

Total Cells Count 795 10621 11259 5486 16614 9016 3685 8773 4567 6334 77150

Week 2 Donor S1 S6 S9 S16 S18 S19 Total 

CD68+ Count 2110 2333 945 5375 433 170 11366

Total Cells Count 2849 3438 7460 17603 10672 8844 50866
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