Polyepitope DNA vaccine sequences
Listed below are the DNA sequences (blue letters) and translated amino acid (AA) sequences (black letters) of Ubmut and polyepitope vaccine constructs. Of note, when Ubmut was subsequently cloned in front of the polyepitope constructs, the start codon (ATG) and the encoded methionine (M) were removed from each construct, respectively. 
[bookmark: _GoBack]For the DNA constructs that encode HLA-A2 epitopes, only P20 containing a C-terminus HA tag (YPYDVPDAY) is listed. Sequences for the related constructs M20, P9, and M9 with or without the AAY spacer are available upon request. DNA constructs were cloned into pMSV.IRES.GFP (in vitro studies) or pcDNA3.1(+) (in vivo studies) under the control of a CMV promoter. Personalized DNA vaccine construct for the cancer patient GTB16 was cloned into pING vector (1). In 4T1.2 polyepitope DNA vaccine, sequence encoding a murine CMV pM84 peptide which contains the H-2Kd-restricted epitope AYAGLFTPL (2) was included as a built-in positive control. 
* denotes the translational stop.
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Ubmut (G76V)
DNA (5’3’)
atgcagatctttgtgaaaaccttaactggtaagaccatcaccctggaggtcgagcccagtgacaccattgagaatgtcaaggcaaagatccaggacaaggagggcatcccccctgaccagcagaggctgatctttgcaggcaagcagctggaagatggccgcaccctgtcagactacaacatccagaaagagtccaccctgcacctggtccttcgcctcagaggtgtc
AA (NC terminus)
MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGV

P20-HA polyepitope vaccine
DNA (5’3’)
ggcatcctggccagaaacctggtgcccatggtggccaccgtgcagggccagaacctgaagggccccgtgttcatgtgcctgggcggcctgctgaccatggtggccggcgccgtgtggctggtgctgtgctgctacgtgctggaggagaccagcgtgatgctggccaagagacccctgatcgtggtgacccacacctacctggagcccggccccgtgaccgcccaggtggtgctgcaggccgccatccagaacgccggcctgtgcaccctggtggccatgctgctggaggagaccatcttcagcagcgccttcaccatcaccgaccaggtgcccttcagcgtgcagctgagagccctggacgcctgggacttcggcagcgtgggcggcgtgttcaccagcgtgggcaaggccgtgcaccagagccccctgaccggcggcatcctgggcttcgtgttcaccctgaccgtgcccagcgagagacaattgtacccatacgatgttccagattacgcttag
AA (NC terminus)
GILARNLVPMVATVQGQNLKGPVFMCLGGLLTMVAGAVWLVLCCYVLEETSVMLAKRPLIVVTHTYLEPGPVTAQVVLQAAIQNAGLCTLVAMLLEETIFSSAFTITDQVPFSVQLRALDAWDFGSVGGVFTSVGKAVHQSPLTGGILGFVFTLTVPSER QLYPYDVPDYA*

E0771 polyepitope vaccine
DNA (5’3’)
atgcagctggcctctacctacacagcttacatcgtgggctacgtgcactacggagattggctgaagaacgagaagatcaacagggtggtgttcgtgtggaactttctgcgggtgaacaccctgtctatgcgcccttgggagaagccagacaagggcgccagctacacaccacaggctctgaagaagttccccgccgacctggattttgctagacagtactacgtgatgctgtacaacaccgccgacgagctgctgttcaagggaatcctgcccaacctgcctagcgcctaccagaacaccgtgcacgctaacaggatgacagattctgtgatcagactgctgagcgccctgctgcgggtgtccgaggtggagtctagggctagagtgggcaaggtgtttaacgccccagctctgcccaaggcctccagaaaggctctgggcaccctgggaaaggagctgttcatgtactttggacaccgggccctgcgcatccacttcggaatgaagctgtttgaggacacaaacctgtgcgccatcaacgctaagcgggtgaccatcatgcctaaggacgacgtgagcgtgacaaaggccctgcagcacctgtctcactacttcgagggcgtgctgaagtgtctggtgagcatgccactgtgggctaagcacatgtccgatgagcagatccagggcttcgtggaggagccctttgagaagcctgtgatgatctctatgggaaacgagaacgtggtggagatcaagggcctggagatccagggaaccgaccctgtgagcgccgtgaccctgagcctgctggaccccgagacctga
AA (NC terminus)
MQLASTYTAYIVGYVHYGDWLKNEKINRVVFVWNFLRVNTLSMRPWEKPDKGASYTPQALKKFPADLDFARQYYVMLYNTADELLFKGILPNLPSAYQNTVHANRMTDSVIRLLSALLRVSEVESRARVGKVFNAPALPKASRKALGTLGKELFMYFGHRALRIHFGMKLFEDTNLCAINAKRVTIMPKDDVSVTKALQHLSHYFEGVLKCLVSMPLWAKHMSDEQIQGFVEEPFEKPVMISMGNENVVEIKGLEIQGTDPVSAVTLSLLDPET*

4T1.2 polyepitope vaccine
DNA (5’3’)
atgatttgcgatctgcttcagctgtttattggcgcacgccttgaatctgattaaattagtacgcggccgcaaaccgctgtcttggcttagccgcgccccgcgtccgaccggccctccagcgtcccgcttagcgagtaagagccacagcagcgttaaacgcctgcgtaaaatgcatcatgccgccgtgggacaggataaaccggtctttatggaggaagtcccccttccgcacacagcccgcattccgggactccggtcattggatgaagtccaaccgcagcagctgccagcaacagatccaaaactgctgaaattgatccgtaaggctgaaaaagccgaacgtgaatttcgtaaaaaagcggcgctgttggaaaccccacggggtaaaattcaggccaaaaaatggagcctggtaccgttttctattccggttttcgatattttgcaagattgcgcggccttgatcccgcacaatccacgcgtagcggtcaaaacgacgaacaacctcgttatgaaaaacagtgtttgcctggagcgcgattcgtttaccctgacggccctgcgtcgccgtggttttccgcctgacgccatcaacaacttctgcgcccgggtaggcgtaaccgtagctgctttaatggcgatggagctcttccgcgtctgtttggttgtggttacaggaattatcaatcaccctttgctgttcccgcgtgaaaacgcgacccaccactctaagatggacttagaaaaaccgaactacatcgtgccagattgtatgccggttgtttatgataagctgccacaaccgccgactcatcaccacggtcgtaaccaggttgtagtggctgcgggtcgtagtagctggggtgcttggctgagtggcgcgctccacgtgtatagcttttcaagtcatcatctgcgcgttgaaaaactgcaactcgagagcgagctgaacgaaagccgtacggaatgcatcaccgccacgtcgcagatgacggcccaccaccatgattctgttaccaagttcaaactgcaaggctcgccggtcccgcgccttcgtcagtccttattgtggggtgaaccggcacgtccgccgcatcatattaacgccgaggaatcggaaattcgctacagtacctggaagcgcgcggtaatgaagagcattggctgggttaccacacagagtccagttagtatcagctacttttcccgtgcggcgtacgcggggttgtttaccccgttataccgtccgggcctgtcatgccagatttaa
AA (NC terminus)
MFAICFSCLLAHALNLIKLVRGRKPLSWLSRAPRPTGPPASRLASKSHSSVKRLRKMHHAAVGQDKPVFMEEVPLPHTARIPGLRSLDEVQPQQLPATDPKLLKLIRKAEKAEREFRKKAALLETPRGKIQAKKWSLVPFSIPVFDILQDCAALIPHNPRVAVKTTNNLVMKNSVCLERDSFTLTALRRRGFPPDAINNFCARVGVTVAALMAMELFRVCLVVVTGIINHPLLFPRENATHHSKMDLEKPNYIVPDCMPVVYDKLPQPPTHHHGRNQVVVAAGRSSWGAWLSGALHVYSFSSHHLRVEKLQLESELNESRTECITATSQMTAHHHDSVTKFKLQGSPVPRLRQSLLWGEPARPPHHINAEESEIRYSTWKRAVMKSIGWVTTQSPVSISYFSRAAYAGLFTPLYRPGLSCQI*

pGTB16 polyepitope vaccine
DNA (5’3’)
ggcgacaactttcgtgagaccctgaaaaagaagaaacgcacgcttgtaatgttttacgcaccatggtgcccacaccatcatctgttaatgcgcgaagtgccactgcgttgtacgatcagcctttgggacacctaccagagcgaaccagacggtttccaccacactcgtcgcctgcgcgaacaacagaaaaccgcagaatgtgatgtgggcgattaccgttgtccgcaggatcagtctgcggcgttgctggtgcgcgctgtgcagttcacagaaacctttctgatggaacgcgataagcagagtaaatggtctggaatccctgcggcgtacgaagttttagaacaggagaaaggtgcactgtctgatggtgaaattgtgagtctgtctattgaattttacgaaggccatcactgcccgtcacctcaggcagagaaacgcttgccgaaattacacttagaaattatcgataaggactctaagacccgccgcgttaaaactgacagcaccggaacgcattcactctatgctatgtatcaggattacgaaattatgtttcatgtttcgcaccattgcgcccttggagcagccgcgctggcagtagtcaaaagcacgctggagtgggcgccgaaattccaactgcaactgttccaccacgccgcagtaacgaaagagcctattccggtcctgccgaccgttcgttataatatgggtggcatcccgactaattacaagggcaataccctggaacaggagcaggaagcgctggtgaatcacttgtggaagcgtatggataaattggaagcagagaaacaccatcattgtccgagtgcttattatgaggcagctctgctgcagctgtgggtcacagaagcgtgcacctaccgcccgtcagcacagcaccatcatgaccgttttccactgcgtaatgcagaaatggctaaagtcctggaaatttccagcgtgcctgcttcagaccgtatggtgcaccatcacaccggagaaaaaccatatcgttgcaaggtttgcgggaccgccttcacgtggcattcacagctggcccgccactaa
AA (NC terminus)
GDNFRETLKKKKRTLVMFYAPWCPHHHLLMREVPLRCTISLWDTYQSEPDGFHHTRRLREQQKTAECDVGDYRCPQDQSAALLVRAVQFTETFLMERDKQSKWSGIPAAYEVLEQEKGALSDGEIVSLSIEFYEGHHCPSPQAEKRLPKLHLEIIDKDSKTRRVKTDSTGTHSLYAMYQDYEIMFHVSHHCALGAAALAVVKSTLEWAPKFQLQLFHHAAVTKEPIPVLPTVRYNMGGIPTNYKGNTLEQEQEALVNHLWKRMDKLEAEKHHHCPSAYYEAALLQLWVTEACTYRPSAQHHHDRFPLRNAEMAKVLEISSVPASDRMVHHHTGEKPYRCKVCGTAFTWHSQLARH*

