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Supplementary Figure 1. Images of the duodenal bulb lipoma in P2 patient. (A) Endoscopy. The image shows a 1.2 cm × 1.0 cm × 0.6 cm lipoma in the duodenal bulb from the P2 patient. (B) H&E staining. The histopathological image shows that the lipoma was a classic adipose tissue (magnification: 100×).  
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Supplementary Figure 2. No mt.8344 mutation in the MSL tissues. (A) DNA gel agarose electrophoresis. Genomic DNA was extracted from the blood sample of these 13 MSL patients and amplified using PCR and subjected to 1.0% agarose electrophoresis. (B) Sanger sequencing histogram. The PCR products were further analyzed with Sanger sequencing in all MSL patients (data only shown for the P1, P4, and P10 patients).
      Supplementary Table 1 Primer sequences used for qRT-PCR
	Gene name
	primer sequence(5’-3’)

	HOXC4
	5’- GAGCGCCAGTATAGCTGCAC-3’

	
	5’- GCGACTGTGATTTCTCGGGG-3’

	TBX1
	5’-CAGAGGGAGCATGACTTCGG-3’

	
	5’-CTACAGCAGCCACCAACTCT-3’

	TCF21
	5’- GAAGTGGTGACCGCGAGCCG-3’

	
	5’- AGTGTTCTCGCGGGGTGGGA-3’

	TMEM26
	5’- ATGGAGGGACTGGTCTTCCTT-3’

	
	5’- CTTCACCTCGGTCACTCGC-3’

	SHOX2
	5’- GGCCCGAGTGCAGGTTTGGT-3’

	
	5’- AACTGGCTGGCGGCCCCTAT-3’

	PAX7
	5’- GCAAATTGCTGTCCTGCTCA-3’

	
	5’- TGAAAACTGGTCACATCTGCCT-3’

	CD137
	5’- AGCTGTTACAACATAGTAGCCAC-3’

	
	5’- TCCTGCAATGATCTTGTCCTCT-3’

	UCP-1
	5’- GTGTGCCCAACTGTGCAATG-3’

	
	5’- CCAGGATCCAAGTCGCAAGA-3’

	PGC-1α
	5’- CTGTGTCACCACCCAAATCCTTAT-3’

	
	5’- TGTGTCGAGAAAAGGACCTTGA-3’

	PRDM16
	5’-GAAACTTTATTGCCAATAGTGAGATGA-3’

	
	5’- CCGTCCACGATCTGCATGT-3’

	CIDEA
	5’- GGCAGGTTCACGTGTGGATA-3’

	
	5’- GAAACACAGTGTTTGGCTCAAGA-3’

	ZIC1
	5’- TGGCGCTCACATTCCTCTAT-3’

	
	5’- GCATCTCAGCCCCCTAAAA-3’

	LHX8


	5’- GTCGGACGTCTGGGTTTG-3’

5’- ACGGAAGAAATAGGGGAAGC-3’

	LEP
	5’- AGGGAGACCGAGCGCTTTC-3’

	
	5’- TGCATCTCCACACACCAAACC-3’

	Myf5
	5’- GATCACCTCCTCAGAGCAACCT-3’

	
	5’- GTGCTGGCAACTGGAGAGAGA-3’

	C/EBPα
	5’-TGGACAAGAACAGCAACGAG-3’

	
	5’-TTGTCACTGGTCAGCTCCAG-3’

	PPARγ
	5’- GAGAAGACTCAGCTCTAC-3’

	
	5’- CAAGCATGAACTCCATAGTG-3’

	FABP4
	5’-AGCACCATAACCTTAGATGGGG-3’

	
	5’- CGTGGAAGTGACGCCTTTCA-3’

	GAPDH
	5’-GGCTGAGAACGGGAAGCTTGTCAT-3’

	
	5’-CAGCCTTCTCCATGGTGGTGAAGA-3’


Supplementary Table 2 Population frequency of the CBLB p.Q66L
	Database
	Population
	AC
	AN
	Hom
	AF

	1000 genomes
	ALL
	3
	5008
	-
	0.000599042

	
	EUR
	-
	-
	-
	0

	
	EAS
	-
	-
	-
	0.002

	
	SAS
	-
	-
	-
	0.001

	
	AFR
	-
	-
	-
	0

	
	AMR
	-
	-
	-
	0

	ExAC
	ALL
	40
	120582
	0
	0.000332

	
	FIN
	0
	6578
	0
	0

	
	NFE
	3
	66242
	0
	0.000045

	
	EAS
	33
	8582
	0
	0.003845

	
	SAS
	4
	16470
	0
	0.000243

	
	AFR
	0
	10294
	0
	0

	
	AMR
	0
	11512
	0
	0

	
	OTH
	0
	904
	0
	0

	gnomAD genomes
	ALL
	2
	30964
	0
	6.46E-05

	
	FIN
	0
	3490
	0
	0

	
	NFE
	0
	15000
	0
	0

	
	ASJ
	0
	302
	0
	0

	
	EAS
	2
	1622
	0
	0.00123305

	
	AFR
	0
	8730
	0
	0

	
	AMR
	0
	838
	0
	0

	
	OTH
	0
	982
	0
	0

	gnomAD exomes
	ALL
	88
	248118
	0
	0.00035467

	
	FIN
	0
	21276
	0
	0

	
	NFE
	3
	113102
	0
	0.00002652

	
	ASJ
	0
	9832
	0
	0

	
	EAS
	76
	18390
	0
	0.00411737

	
	SAS
	8
	30572
	0
	0.0002617

	
	AFR
	0
	15280
	0
	0

	
	AMR
	0
	33564
	0
	0

	
	OTH
	1
	6102
	0
	0.0001639

	CONVERGE
	ALL
	-
	-
	-
	0.002

	HRC
	ALL
	5
	64976
	-
	7.70E-05


	Supplementary Table 3 Harmfulness predictions 

of CBLB p.Q66L

	Tool
	Score
	Prediction

	SIFT
	0.023
	damaging

	Polyphen2 HDIV
	0.983
	probably damaging

	Polyphen2 HVAR
	0.92
	probably damaging

	LRT
	0.000002
	deleterious

	MutationTaster
	1
	disease_causing

	MutationAssessor
	1.7
	low

	FATHMM
	-1.01
	tolerated

	MetaSVM
	-0.1465
	tolerated

	MetaLR
	0.4284
	tolerated

	PROVEAN
	-3.37
	damaging

	M-CAP
	0.08526541
	damaging

	CADD
	4.315428
	-


          Supplementary Table 4 Conservation of CBLB p.Q66L
	Method
	Score
	Level

	GERP++
	4.68
	Conserved

	phastCons46way primates
	0.998
	Highly conserved

	phastCons46way placental
	0.998
	Highly conserved

	phastCons100way vertebrates
	1
	Highly conserved

	phyloP46way primates
	0.533
	Conserved

	phyloP46way placental
	1.037
	Not conserved


