[bookmark: _Hlk146105511]The nucleotide sequence of the mRNA vaccine ZBR01 
Length: 1056 nucleotides
ATGGATGCAATGAAAAGAGGGTTGTGTTGTGTTCTGCTCCTGTGTGGGGCCGTATTCGTGAGCCCCGAGGCCGCAGCAAAAGGCCCTGGTCCTGGCATGAGTTTCGAGCCCGCAAAGGAGAGGGCCGCATATCAGGAGTACCATGAACACAGGCATCTTGCTGCATATCTGCAGGTTGAGCGCACTCTCATCTATGCAGCTTACAGGATGAGCGCCCCCAAGAATGCTCGGGCAGCATATCTGGTGCGCCCCAGCGAACATGCTCTCGCTGCCTACACAAGTACCGAAATCACATGCTCAGAGAAGGAGGCCGCTTACTACTACGTGGACGAGAAGGCACCCGAGTTTGCCGCATACGAGACAAGTGACGTGGTGACAGTGGTTGCGGCATACGTGCTGGTGCCTCCATTGCCTTCTCTCGCTGCTTACAGTACAGCTCCACCTGCTCATGGTGTCGCCGCCTATTCCTCCGTACCAAGCAGTACAGAAAAGGCCGCTTATAAGAGCAACTGGCACAAGGGCTGGAACTGGGCCGCCTACGCCCAATTCCACCCCACGGTGACTGTGGCCGCCTACGACACCCTCGACACGCTGACAGCCTTTTATGCAGCCTACGAGTACTTTGTGAAGATTCAGTCCTTTGCGGCCTACAAGGAGACAAAAATCGGCGATAAGATTGCCGCCTACTACGAGTTCCTGTGGGGTCCTAGAGCCCTCGCAGCTTACAAGGAATTTACAGTGTCCGGAAACATTCTCGCTGCGTACGACCTTTCTCTGCGCTGTGATGAATTGGTGCGGACACACCACATTGCTGCATACGACCCCCAGTCAACTGCCGCAGCCACTGTGCTGAAAAGAGCAGTGGAGCTGGATTCTGAGTCACGATACCCCCAAGCCCTCGTGTGCTACCAGGAAGGGATTGATCTGCTGTTGCAGGTCCTGAAAGGAACGAAAGACAATACAAAAAGATGCAACCTGCGAGAAAAGATAAGCAAGTATATGGATCGCGCGGAGAATATCAAAAAGTACTTGGACCAGGAAAAGGAGGATGGATGA


Supplementary Table 1: Dividing Epitopes into 4 groups for designing four parts mRNA vaccine
	 
	epitope sequence
	target protein
	MHC
	type
	MHC alleles with high binding strength

	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	

	the 1st Vacc. ZBR11
	QEYHEHRHL
	Trop-2 
	MHC-I
	Com.
	HLA-B*40:01, HLA-B*44:03
	

	
	MSFEPAKER
	EpCAM
	MHC-I
	Com.
	HLA-A*68:01, HLA-A*31:01, HLA-A*33:01
	

	
	YYVDEKAPEF
	EpCAM
	MHC-I
	Lin.
	HLA-A*24:02
	

	
	LQVERTLIY
	Trop-2 
	MHC-I
	Lin.
	HLA-B*15:01
	

	
	DLSLRCDELVRTHHI
	Trop-2 
	MHC-II
	Lin.
	HLA-DRB1*03:01
	

	 
	 
	 
	 
	 
	 
	

	the 2nd Vacc. ZBR12
	RMSAPKNAR
	Trop-2 
	MHC-I
	Lin.
	HLA-A*31:01
	

	
	LVRPSEHAL
	Trop-2 
	MHC-I
	Lin.
	HLA-B*07:02, HLA-B*08:01
	

	
	ETSDVVTVV 
	Nectin4 
	MHC-I
	Lin.
	HLA-A*68:02
	

	
	STAPPAHGV
	MUC-1
	MHC-I
	Lin.
	HLA-A*68:02, HLA-A*02:06
	

	
	TSTEITCSEKE
	EpCAM
	MHC-I
	Com.
	HLA-A*68:01
	

	 
	 
	 
	 
	 
	 
	

	the 3rd Vacc. ZBR13
	VLVPPLPSL
	Nectin4 
	MHC-I
	Lin.
	HLA-A*02:06, HLA-A*02:01
	

	
	KSNWHKGWNW
	FRα
	MHC-I
	Lin.
	HLA-B*57:01 
	

	
	AQFHPTVTV
	FRα
	MHC-I
	Com.
	HLA-A*02:06
	

	
	DTLDTLTAFY
	MSLN
	MHC-I
	Lin.
	HLA-A*01:01, HLA-A*26:01
	

	
	EYFVKIQSF
	MSLN
	MHC-I
	Lin.
	HLA-A*24:02, HLA-A*23:01
	

	 
	 
	 
	 
	 
	 
	

	the 4th  Vacc. ZBR14
	SSVPSSTEK
	MUC-1
	MHC-I
	Lin.
	HLA-A*11:01
	

	
	KETKIGDKI
	αLact.
	MHC-I
	Com.
	HLA-B*40:01
	

	
	YEFLWGPRAL
	MAGE A
	MHC-I
	Lin.
	HLA-B*40:01
	

	
	KEFTVSGNIL
	NY-ESO-1
	MHC-I
	Lin.
	HLA-B*40:01
	

	
	MSFEPAKER
	EpCAM
	MHC-I
	Com.
	HLA-A*68:01, HLA-A*31:01,HLA-A*33:01
	



Supplementary Table 2: The features of four mRNA vaccines ZBR11-14
	Vaccine
	CAI
	GC Content%
	CFD%
	MMF Secondary Structure

	 
	 
	 
	 
	Central
	Total

	ZBR11
	0.94
	59.83
	0
	-132.8
	-180.5

	ZBR12
	0.93
	61.73
	0
	-82.83
	-165.7

	ZBR13
	0.93
	59.7
	0
	-135.17
	-166.4

	ZBR14
	0.93
	59.36
	0
	-175.7
	-185




