Supplementary Figure 1
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Supplementary Figure 1. MR angiography
MR angiography of 6 months old Rnf213W7##+4008F mice (E-H) compared to the Rnf213"7WT(A-D).In the frontal (A)(E) and

axial view (B)(F) of cerebral arteries and aortic arch (C)(G) to descending aorta(D)(H). No obvious abnormalities were
detected between Rnf213WTH4005F and Rnf213"™WT mice.



Supplementary Figure 2

Supplementary Figure 2. Aortic ring assay

Aorta from 8 weeks old mice littermate ((A) Rnf213WTWT | (B)Rnf213 WT#4008F) were cut into round 1mm slices and
perform organ culture in Matrigel with a medium (EGM-2 Bullet Kit, VEGF 50ng/mL) (Lonza). The formation of capillaries
from the cut surfaces were observed at day 14. Scale bars: Tmm.
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Supplementary Figure 3. Survival of Rnf213WT#4005F [ittermate.

The pups were fostered by own biologicaRnf213 WTH4@8P mother.

Kaplan-Meier survival curves. (WT/WT, n = 9; WT/KI, n = 11; KI/KI, n = 8).

Abbreviations; WT/WTRnf213 WT"T mice; WT/KIRnf213 WTH4DEP mice; KI/KIRnf213H4008F/H400& mice



Supplementary Figure 4

Supplementary Figure 4. Phenotype of E18.5 Rnf213 WTWT. Rnf213 WIH#008F and Rnf213 H4008P/HA006P mice

(A) Phenotypic comparison of the heart of E18.5Rnf213WTWT, Rnf213 WT/H4008F and Rnf213 H4008F/H4006P mice, Scale bar, 1Tmm. (B)
H&E staining of the heart at E18.5. Scale bar, imm. (C) Comparison of Ink injected Ink injected aortic arch and (D) thoracic aorta
and (E) abdominal aorta pulmonary arteries Scale bar, 1mm. (F) HE/EVG staining image of thoratic artery in E18.5 Rnf213WTWT,

Rnf213 WTH008P and Rnf213 H4008P/H4006P mice, Scale bar, 50um. (G) Alcian blue staining of tracheal cartilage in E18.5 Rnf213 W7/
WT Rnf213 WT/H008P gnd Rnf213H4008P/H4008P mjjce, scale bar, 1mm.

Abbreviations; WT/WT, Rnf213 WWTmice; WT/KI, Rnf213 WT/H#008P mice; KI/KI, Rnf213H4008F/H4008P



Supplementary Figure 5
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Supplementary Figure 5. Number of differentially expressing genes (DEG)
Number of DEGs between Rnf213%TWT(WT), Rnf213W7H4008P (\NT/KI), Rnf213 H4008P/H4006P(K|/KI), LogFC>2, FDR<0.1.
Abbreviations; WT, Rnf213W™Tmice; WT/KI, Rnf213 WT/H00sF mice; KI/KI|, Rnf213H4008F/H4008Pmjce,



Supplementary Figure 6
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Supplementary Figure 6. Annotation of differentially expressing genes and enrichment analysis

(A) Bubble chart of enriched annotations for GO upregulated DEGs and (B) downregulated DEGs in the lung from E18.5Rnf213 H4006%/

H4008P compared to Rnf213 WTWTmice.

Abbreviations; WT/WT, Bnf213 WIWT mice; WT/KI, Rnf213 WT/H008P mice; KI/KI, Rnf213 H4008F/H4008F mijce

qualue
oy 1.56e-38

1.17e-38
b 780e-38
IJQOE-JQ
211e-52

@ 0o
® 12
® 10
@ s



Supplementary Figure 7

A

G0:0032103: positive regulation of response to external stimulus
G0:0006954: inflammatory response
G0:0002683: negative regulation of immune system process
GO:0009615: response to virus
: response to interferon-beta

regulation of system process
: regulation of cell activation
: defense response to bacterium
: requlation of immune effector process
G0:0050727: regulation of inflammatory response
G0:0002764: immune response-regulating signaling pathway
GO0:0043408: regulation of MAPK cascade
GO0:0003013: circulatory system process
R-MMU-6798695: Neutrophil degranulation
G0:0052547: regulation of peptidase activity
G0:0032675: regulation of interleukin-6 production
G0:0003341: cilium mevement
G0:0001818: negative regulation of cytokine production
G0:0040011: locomotion
GO0:0045321: leukocyte activation

0 5 10 15 20 25 30
-Jog10(P)

GO KEGG

Defense response: ® Cytokine- cytokine receptor interaction ®

iramune respanse @ Neurmative igand: receptor nteraction | (@)
qualue
s 00e. 34

alue
Response to extemal stimulus | @) 1725034 ‘Complement and coagulation cascades. ] g

B oot
1150638 | oonors
Immune system process{ @ Staphylocacous aureus infection [ ]

5750835 0.00050

Response 1 biotic stimulus. ® 1.880e- 59 Hematopoieic cell lineage | e L

count
® 20 count

B ® 250 * 20
Response to extemal biotic stimulus. (2] ® 1o Autoimmune thyroid disease | f @

o«

Defense response o other crganism . @ o NOD- ke receptor signaling pathway {8 o

@«

terspecies interaction between organisms: [ ] Inflammatory bowel disease | L]

Response to other erganism: L J Viral protein interaction with cytokine and cytokine receptor L]

Biological process involved i

Innate immune response. D Phagosome {8

200 225 250 20 25 30 35

R-MMU-1640170: Cell Cycle

GO:0000278: mitotic cell cycle

G0:0006259: DNA metabolic process

R-MMU-73886: Chromosome Maintenance

G0:0010564: regulation of cell cycle process
R-MMU-73894: DNA Repair

G0:1903046: meiotic cell cycle process

mmu03030: DNA replication - Mus musculus (house mouse)
mmu04110: Cell cycle - Mus musculus (house mouse)
GO:0090068: positive regulation of cell cycle process
R-MMU-69190: DNA strand elongation

GO0:0051303: establishment of chromosome localization
G0:0051052: regulation of DNA metabolic process
G0:0044770: cell cycle phase transition

GO:0045005: DNA-templated DNA replication maintenance of fidelity
GO:0007098: centrosome cycle

G0:0034502: protein localization to chromosome
G0:0034508: centromere complex assembly

GO:1901976: regulation of cell cycle checkpoint
GO:1902749: regulation of cell cycle G2/M phase transition

o 20 40 60
-og10(P)

GO KEGG

Cellcycle process | @ DNA replication ®
Civomosoms ongarizston] @ cell eycte ®
Coll oycie 1) 22 29006. 38 Homologous recombination @ quaiue
=
3.0675¢- 38
Mitotic cell cycle { [ ] Systemic lupus erythemalosus 1 ] S Tedd
26450838
: X Se-05
Mitotic cell cycle process Y 12562 Fanconi anemia pathway @
6.9800- 43
Chromoseme segregation | L] s Aleoholism1 @
. count
100
DNA metabolic process | @ ® Mismatch repair- . ®
[
Nuclear division ® Base excision repair ® @
DNA replication L] Neutrophil extracellular trap formation 1@
DNA- templated DNA replication B Pyrimidine metabolism{ @
3 4 H ] 4 6 [ 1

Supplementary Figure 7.Annotation of differentially expressing gens and enrichment analysis

(A) Metascape analysis using DEGs (LogFC >2 and FDR<0.1) in the lung from E18.5Rnf213 WT/H4008F compared to Rnf213WT/WT,
Enriched annotations for upregulated genes. (B) Bubble chart for GO of upregulated DEGs.

(C) Bubble chart for KEGG pathway of upregulated DEGs. (D) Enriched annotations for down regulated genes by Metascape
analysis. (E) Bubble chart for GO of down regulated DEGs (E) Bubble chart for KEGG pathway of down regulated DEGs.
Abbreviations; WT/WT, Rnf213 WTWT mice; WT/KI,Rnf213 WT/H4008F mice; KI/KI,Rnf213 H4006F/H4008P



Supplementary Figure 8
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Supplementary Figure 8 . Immunohistochemical staining and TUNEL assay
(A) Immunohistochemical staining for CD3 staining, scale bar 250um. (B) TUNEL staining, scale bar, 250um.
Abbreviations; WT/WT, Rnf213 WTWTmice; WT/KI|, Rnf213 WT7H4008P mice; KI/KI, Rnf213 H4008P/H4008Pmijce
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