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Figure S1 Knockdown of UBE4B by siUBE4B in HEK293T, H1299, and H125 cells. 
The three cell lines were separately transfected with three distinct siRNAs targeting UBE4B (siUBE4B #1, #2, and #3) for 72h and protein levels were assessed by Western blot analysis. Among them, siUBE4B #2 was selected for subsequent experiments and is referred to as siUBE4B.
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Figure S2. Parkin promotes VPS35 ubiquitination
HEK293T cells were transfected with Parkin expression vector or empty vector control (44 h), cells were treated with MG132 (10 μM, 4 h) prior to harvest to prevent proteasomal degradation. VPS35 was immunoprecipitated using anti-VPS35 antibody, followed by immunoblotting with anti-ubiquitin antibody to detect ubiquitinated VPS35.∗∗p < 0.01. Bars, mean ± SD (n = 3)
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Figure S3. UBE4B mediates K48-linked polyubiquitination of VPS35
A. In vitro ubiquitination assay. Recombinant FLAG-VPS35 was incubated for 4 h at 37°C with E1 (Ube1), E2 (Ubch5b), UBE4B and wild-type ubiquitin or mutant ubiquitin proteins. Ubiquitination was detected by immunoblotting.
B. UBE4B overexpression enhances K48-linked ubiquitination of VPS35 in cells. HEK293T, H1299, and H125 cells transfected with HA-Ub-K48R and UBE4B or vector (MG132-treated prior to harvest) were analyzed by VPS35 IP and anti-HA immunoblotting. Quantification shown below.
C. UBE4B overexpression does not enhance K27-linked ubiquitination of VPS35 in cells. Cells transfected with HA-Ub-K27R and UBE4B or vector were processed as in B.
∗p < 0.05; ∗∗p < 0.0; n.s. = not significant. Bars, mean ± SD (n = 3)



[image: ]
Figure S4. Parkin does not mediate VPS35 degradation
A. Parkin lacks VPS35 degradation activity. HEK293T cells were transfected with increasing amounts of Parkin (48 h). VPS35 protein levels were analyzed by immunoblotting.
B. Parkin does not affect VPS35 stability. HEK293T cells transfected with Parkin or empty vector (36 h) and treated with cycloheximide (100 μg/mL) for indicated time points. CHX chase assay was used as in Fig. 3. 
Bars, mean ± SD (n = 3)
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Figure S5. UBE4B degrades multiple lung cancer-associated VPS35 mutants
HEK293T cells were co-transfected for 48 h with FLAG-tagged VPS35 (wild-type or patient-derived mutants) and UBE4B expression vector (empty vector as control). Protein degradation was assessed by immunoblotting. Asterisk (*) indicates nonsense mutations producing truncated VPS35 proteins.
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Figure S6. UBE4B ubiquitinates EGFR and promotes its degradation
A. UBE4B promotes EGFR ubiquitination in H125 cells. Cells were transfected with UBE4B or empty vector (left), or with siUBE4B or siNC (right), as indicated. All cells were treated with MG132 prior to harvest. EGFR ubiquitination was analyzed by immunoprecipitation and anti-ubiquitin immunoblotting. Quantification is shown below.
B. UBE4B accelerates EGF-induced EGFR degradation in H125 cells. Cells were transfected with empty vector or UBE4B overexpression plasmid (left) for 48h, or with control siNC or siUBE4B (right) for 72h, then serum-starved for 2 h, and then stimulated with EGF for the indicated times. EGFR protein levels were determined by Western blotting. Quantification is shown below.
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Figure S7. Characterization of p53 mutation profiles in cancer and H125 cells
A. Domain architecture and mutational landscape of p53. Schematic representation of p53 protein domains showing common cancer-associated mutations (primarily clustered in the DNA-binding domain, DBD), H125-specific A347T mutation location (oligomerization domain, OD). Domain abbreviations: TAD (transactivation domain), PR (proline-rich region), NLS (nuclear localization signal), REG (regulation domain). CTD (C-terminal domain).
B. H125 p53 mutational profile. Sanger sequencing chromatograms comparing wild-type p53 sequence and H125 cell line sequence (highlighting A347T mutation in OD). We used SnapGene (www.snapgene.com) software to show the mutation site.
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Figure S8. UBE4B suppresses apoptosis through p53 degradation in H125 cells
A. UBE4B promotes p53-A347T ubiquitination. H125 cells were transfected with UBE4B or vector (44 h) + MG132 (10 μM, 4 h), or transfected with siUBE4B or siNC (68 h) + MG132 (10 μM, 4 h) treatment. Ubiquitinated p53-A347T was immunoprecipitated (anti-p53) and detected by anti-ubiquitin immunoblotting.
B.UBE4B regulates p53-A347T stability by CHX chase assays (100 μg/mL). H125 cells were transfected with UBE4B or vector for 36 h (left) and siUBE4B or siNC for 60 h (right), dotted lines indicate half-life calculations.
C. UBE4B similarly degrades wild-type p53. H125 cells were co-transfected with exogenous FLAG-p53-WT plus either UBE4B or empty vector for 36 h (left), or treated with either siUBE4B or siNC for 60 h (right).
D. UBE4B regulates apoptosis through p53-A347T degradation. H125 cells were transfected with siNC or siUBE4B, or siUBE4B plus sip53 for 48 h.
∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001. Bars, mean ± SD (n = 3)



Table S1. Antibodies, reagents, cell lines, plasmids and softwares 
	REAGENT or RESOURCE
	SOURCE
	IDENTIFIER

	Antibodies

	anti-UBE4B
	Proteintech Group
	Cat# 18148-1-AP

	anti-FLAG
	Sigma
	Cat# F3165

	anti-Tubulin
	Abmart
	Cat# M2005S

	anti-ubiquitin
	Abcam
	Cat# ab223613

	anti-VPS35
	Abcam
	Cat# ab157220

	anti-HA
	Abcam
	Cat# ab9110

	anti-p53
	Proteintech Group
	Cat# 60283-2-Ig

	anti-Parkin
	Proteintech Group
	Cat# 14060-1-AP

	DYKDDDDK Tag (D6W5B) Rabbit Monoclonal Antibody (Alexa Fluor® 488 Conjugate)
	Cell Signaling
Technology
	Cat# 15008

	Chemicals, peptides, and recombinant proteins

	MG132 
	MCE
	Cat#HY-13259

	Bafilomycin A1
	MCE
	Cat#HY-100558 

	Isoprenaline hydrochloride
	MCE
	Cat#HY-B0468

	Alprenolol
	MCE
	Cat#HY-B1517

	EGF
	MCE
	Cat#HY-P7109

	ATP 
	Sangon Biotech
	Cat#A600020

	CHX 
	MCE
	Cat#HY-12320

	Nuvia immobilized metal ion affinity chromatography resin 
	Bio-Rad
	Cat#780-0800

	Ripa I lysis buffer 
	Sangon Biotech
	Cat#C500005

	Protease Inhibitor Cocktail 
	MCE
	Cat#HY-K0010

	PMSF 
	Beyotime
	Cat#ST507-10 ml

	Phosphatase inhibitor complex I 
	Sangon Biotech
	Cat#C500017

	anti-Flag M2 agarose gel 
	Merck
	Cat#A2220-10 ML

	TBS 
	Sangon Biotech
	Cat#B040126

	Dulbecco's modified Eagle's medium
	Gibco
	C11995500BT

	FBS
	Hyclone
	SV30087.03

	RPMI1640
	Gibco
	C11875500BT

	Critical commercial assays

	BeyoClick™ EdU-488 Cell Proliferation Detection Kit
	Beyotime
	Cat#C0071S

	Annexin V-FITC/PI Apoptosis Detection Kit 
	Biosharp
	Cat#BL107A

	CFDA SE Cell Proliferation Assay and Tracking Kit
	Beyotime
	Cat#C0051

	Polyethyleneimine Linear (PEI) MW40000 Kit 
	Yeasen
	Cat#40816ES03

	Lipofectamine 3000 Kit 
	ThermoFisher
	Cat#L3000075

	Cell Counting Kit-8 
	Biosharp
	Cat#BS350A

	Experimental models: Cell lines

	HEK293T
	ATCC
	Cat# CRL-3216

	MH-S
	ATCC
	Cat# CRL-2019

	H1299
	ATCC
	Cat# CRL-5803

	H125
	ATCC
	Cat# CVCL-3968

	H1975
	ATCC
	Cat# CRL-5908

	H226
	ATCC
	Cat# CRL-5826

	H2228
	ATCC
	Cat# CRL-5935

	H460
	ATCC
	Cat# HTB-177

	H3122
	ATCC
	Cat# CRL-5935

	MCF10A
	ATCC
	Cat# CRL-10317

	MCF7
	ATCC
	Cat# HTB-22

	MDA-MB-231
	ATCC
	Cat# CRM-HTB-26 

	N9
	ATCC
	Cat# CRL-3265

	U87-MG
	ATCC
	Cat# HTB-14

	Experimental models: Organisms/strains

	E. coli strain DH5α
	Invitrogen
	Cat#18263012

	E. coli strain BL21 (DE3)
	Invitrogen
	Cat# EC0114

	Oligonucleotides

	siUBE4B#1: CAGCCUCGUCAGUCUCAGCTT
	Sangon Biotech
	N/A

	siUBE4B#2(siUBE4B): CUGCAAUGCUGAACUUUAATT
	Sangon Biotech
	N/A

	siUBE4B#3: CAAUACUCUCCCCAGGCGCTT
	Sangon Biotech
	N/A

	siVPS35: GGCUGUGAAGGUCCAGUCATT
	Sangon Biotech
	N/A

	sip53-A347T: GCAUCUUAUCCGAGUGGAA
	Sangon Biotech
	N/A

	Recombinant DNA

	PLVX-UBE4B
	This paper
	N/A

	PLVX-VPS35-FLAG
	This paper
	N/A

	PLVX-VPS35-HA
	This paper
	N/A

	PLVX-VPS35(D620N)-FLAG
	This paper
	N/A

	pET28a-Ubiquitin
	This paper
	N/A

	pET28a-Uba1
	This paper
	N/A

	pET28a-Ubch5b
	This paper
	N/A

	pET28a-UBE4B
	This paper
	N/A

	pET28a-FLAG-VPS35
	This paper
	N/A

	pET28a-mutation Ubiquitin
	This paper
	N/A

	PLVX-p53-WT-FLAG
	This paper
	N/A

	PLVX-Parkin
	This paper
	N/A

	PLVX-mutation VPS35-FLAG
	This paper
	N/A

	Software and algorithms

	ImageJ 
	NIH 
	https://imagej.nih.gov 

	GraphPad Prism version 8.0.0
	GraphPad Software 
	www.graphpad.com





Table S2. Mutations of UBE4B in Non-Small Cell Lung Cancer (NSCLC) patients
	Sample ID
	Protein Change
	Mutation Type

	TCGA-93-8067-01
	I701M
	Missense_Mutation

	TCGA-37-3792-01
	D200Y
	Missense_Mutation

	TCGA-64-1679-01
	A1088S
	Missense_Mutation

	TCGA-64-5781-01
	E837*
	Nonsense_Mutation

	TCGA-55-7911-01
	I1199T
	Missense_Mutation

	TCGA-93-7348-01
	F759C
	Missense_Mutation

	TCGA-38-4632-01
	Q852L
	Missense_Mutation

	TCGA-69-7980-01
	R779T
	Missense_Mutation

	TCGA-05-4398-01
	P968L
	Missense_Mutation

	TCGA-05-4418-01
	M106I
	Missense_Mutation

	TCGA-95-7567-01
	V453A
	Missense_Mutation

	TCGA-97-7938-01
	S254R
	Missense_Mutation

	TCGA-97-7938-01
	M256V
	Missense_Mutation

	TCGA-60-2726-01
	G248D
	Missense_Mutation

	TCGA-43-3920-01
	E1080K
	Missense_Mutation

	LUAD-B01145-Tumor
	P287L
	Missense_Mutation

	LUAD-D01751-Tumor
	A18G
	Missense_Mutation

	TCGA-55-7994-01
	S101*
	Nonsense_Mutation

	LUAD-B01024-Tumor
	X638_splice
	Splice_Site

	TCGA-34-8456-01
	P1111A
	Missense_Mutation

	TCGA-37-3792-01
	R1272L
	Missense_Mutation

	TCGA-86-8073-01
	A1221S
	Missense_Mutation

	TCGA-86-8674-01
	M955I
	Missense_Mutation

	TCGA-97-A4LX-01
	L892F
	Missense_Mutation

	TCGA-98-8022-01
	I617V
	Missense_Mutation

	TCGA-MN-A4N4-01
	M60V
	Missense_Mutation

	TCGA-NC-A5HG-01
	H313Y
	Missense_Mutation


Data source: Pan-Lung Cancer (TCGA, Nat Genet 2016)


Table S3. Mutations of VPS35 in Non-Small Cell Lung Cancer (NSCLC) patients
	Sample ID
	Protein Change
	Mutation Type

	TCGA-66-2756-01
	R150Q
	Missense_Mutation

	TCGA-95-7039-01
	V491L
	Missense_Mutation

	TCGA-44-2656-01
	G102A
	Missense_Mutation

	TCGA-22-4604-01
	K192N
	Missense_Mutation

	TCGA-85-6560-01
	H565R
	Missense_Mutation

	TCGA-33-4583-01
	V696L
	Missense_Mutation

	TCGA-18-3406-01
	N280Y
	Missense_Mutation

	TCGA-22-1011-01
	P789Q
	Missense_Mutation

	LUAD_E01147-Tumor
	X387_splice
	Splice_Site

	TCGA-22-1000-01
	Y430*
	Nonsense_Mutation

	TCGA-34-8455-01
	V369L
	Missense_Mutation

	TCGA-55-A491-01
	L94F
	Missense_Mutation

	TCGA-55-A4DG-01
	D132Y
	Missense_Mutation

	TCGA-69-8255-01
	P106A
	Missense_Mutation

	TCGA-77-8128-01
	L571F
	Missense_Mutation

	TCGA-94-A4VJ-01
	L490H
	Missense_Mutation

	TCGA-MP-A4T7-01
	Q652L
	Missense_Mutation

	TCGA-MP-A4T8-01
	I298V
	Missense_Mutation


Data source: Pan-Lung Cancer (TCGA, Nat Genet 2016)
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