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Single-cell RNA sequencing of intestinal immune cells

in neonatal necrotizing enterocolitis
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Table 1.

Patient characteristics

Case Organ  Ageatsurgery  Gestational age  Birth weight (g)  Outcome Preoperative course
(days) (weeks)
NEC1 Tleum 6 24 699 Died Low platelets and low neutrophils 1 d before
NEC2 Ileum 2 33 1,690 Survived Sudden abdominal distension on operative day
FIP1  Jejunum 4 27 707 Survived Abdominal distension 2 d before
IDP1 [leum 4 28 737 Survived = Pneumoperitoneum and puncture drained 1 d before

NEC, necrotizing enterocolitis; FIP, focal intestinal perforation; IDP, idiopathic perforation
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Figure 1. Identification of the intestinal immune cell types found in the neonatal intestinal perforations

(A) Uniform manifold approximation and projection for dimension reduction (UMAP) plot of all cells from Seurat,
colored according to cell type, as identified in singleR. All cells that are not blood mononuclear cells (BMCs) are
assigned the same color. The expression status of typical genes in each cell type is indicated by the purple shading in
the panels on the right. (B) The ratios of each BMC cell type in each case studied. (C) The ratios of each non-BMC cell
type in each case studied
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Figure 2. The pathways that were significantly enriched in the NEC group relative to the non-NEC group,
according to cell type

Gene expression in (A) T cells, (B) B cells, (C) monocytes, and (D) macrophages was analyzed via gene set enrichment
analysis (GSEA), using the log fold-change in average gene expression (avg_logFC) between the NEC and non-NEC
groups, based on the hallmark pathway sets in the molecular signatures database (MsigDB). Pathways with a nominal
(NOM) p-value < 0.05 and a false discovery rate (FDR) p-value < 0.25 were considered significant. The pathways with
a positive normalized enrichment score (NES) were enriched in NEC group (green bars), and those with a negative
NES were enriched in non-NEC group (orange bars)
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Figure 3. Identification of T cell subsets in the neonatal intestinal perforations

(A) UMAP plots of the T cells. The subsets were inferred based on gene-expression status. (B) Expression of marker
genes in the T cells, with colored dots indicating positive expression. (C) The ratios of each T cell subset in the four
cases studied



UMAP 2

Long lived
plasma cells

CCR7

Subsets of B cells

%)

g g m NEC1
E H 100 w NEC2
u FP1
& u IDP1
UMAP 1 UMAP 1
MS4A1 (CD20) IGHD 60
20
UMAP 1
Memory B cells SLAMF7 0
2 $ Activated Memory Long lived
* NEC1 Activated B cells o ~ B cells B cells plasma cells
o NEC2 S %
* FIP1 H H
e IDP1
3 g 7
UMAP 1 UMAP 1 UMAP 1
cD14 CD55
NEC1
2 e uc2 » Subsets of monocytes
° FIP1 5 5
« IDP1 H H] o m NEC1
w NEC2
100 m FIP1
Classical monocytes " = DP1
UC1 UMAP 1
FCGR3A (CD16)
a 60
o o
g 2 £
3 . H 40
20
UMAP 1
IL7R (CD127) 0
. Classical Non-classical uct uc2

Non-classical monocytes

3 g )

UMAP 1

UMAP 2

S

UMAP 1

UMAP 2

UMAP 1

monocytes monocytes

Figure 4. Identification of B cell subsets and monocytes in neonatal intestinal perforation

(A, D) A UMAP plot of the B cells (A) and macrophages (D). The subsets were inferred based on gene-expression
status. (B, E) The expression of marker genes in the B cells (B) and macrophages (E). (C, F) The ratios of each B cell
(C) and macrophage (F) subset in all four cases studies. UC1 and UC2 were unknown clusters that we could not identify
using known monocyte markers





