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(54) Title: OPTIMIZED EXPRESSION OF HPV 31 L1 IN YEAST

HPY31 L1 total rebuild nucleotide and amino acid sequence:

MSLWRPS EAT YYLP PVEP
ATGTCTTTGT GEAGACCATC TGAAGCTACC GTCTACTTGC CACCAGTCCC

-

VSK VVYST DEY ¥YTR THNIY

51 AGTCTCTAAG GTCGTCTCTA CCGACGAATA CGTCACCAGA ACCAACATCT

YHA GSA RLLT VGEH PYY
101 ACTACCACEC TGGTTCTGCT AGATTGTTGA CCGTCGGTCA CCCATACTAC

ST PK SDN PKKIVYP KYS
151 TCTATCCCAA AGTCTGACAA CCCAAABAAG ATCGTCGTCC CAAAGGTCTC

Lo YRVF RYR LPD PNKTF
201 TGGTTTGCAA TACAGAGTCT TCAGAGTCAG ATTGCCAGAC CCAAACAAGT
GFP DTS FYNP ETQ RLY
251  TCGGTTTCCC AGACACCTCT TTCTACAACC CAGABACCCA AAGATTGGTC

WACY 6LE YGR GQPL &VE

301 TGGECTTGTG TCGGTTTGGA AGTCGGTAGA GGTCAACCAT TGGGTGTCGG

2

156 HPLL NXF DDT ENSHN

351  TATCTCTGGT CACCCATTGT TGAACAAGTT CGACGACACC GAAAACTCTA

a

RYA GGP GTDN REC I SN

401  ACAGATACGC TGGTGGTCCA GBTACCGACA ACAGAGAATG TATCTCTATG

DYKQ TQL CLL GCKP PIG
451  GACTACAAGC AAACCCAATT GTGTTTGTTG GGTTGTAAGC CACCAATCGG
EHW GKG&S PCS NNA ITPG
501 TGAACACTGG GGTAAGEGTT CTCCATGTTC TAACAACGCT ATCACCCCAG

DCP PLE LKNS VIQ DGED
551 GTGACTGTCC ACCATTGGAA TTEAAGAACT CTGTCATCCA AGACGGTGAC

MyopoT 6FG AMD FTAL QDT

601  ATGGTCGACA CCGGTTTCGG TGCTATGGAC TTCACCGCTT TGCAAGACAC

KsSHN VPLD ICNSICKYTPD
651  CAAGTCTAAC GTCCCATTGG ACATCTGTAA CTCTATCTAT AAGTACCCAG

YLK MYA EPYGDTL FFY
701 ACTACTTGAA GATGGTCGCT GAACCATACG GCGACACCTT GITCTTCTAC

LRRE QHMF VYVRH FFNR SGT
751  TTGCGTAGAG AACAGATETT CGTAAGECAC TTCTTCAACA GATCCGGCAC

YVGEGE SVYPT DLY I K& SG6ST

801 CGTAGGTGAA TCTGTCCCAA CCGACCTGTA CATCAAGEEC TCCGGTTCCA

2

ATL ANS TYFP TPS &SHM

851 CCGCTACCCT GGCTAACTCC ACCTACTTCC CAACTCCATC TGGCTCCATG

YTSD AQI FHNK PYWH QRA
901  GTCACCTCCG ACGCTCABAT CTTCAACAAG CCATACTGGA TGCAGCGTGC

QGH NNGI CWE& NQL FVTY
951  ACAGGGTCAC AACAACGGTA TCTGTTGGGG TAACCAGCTG TTCGTGACTG
YDT TRS TNMHS ¥VCA ATA
1001  TGGTCEATAC CACGCGTTCT ACCAACATGT CTGTCTGTGC TGCAATCGCT
NSDPT TFK SSN FKEY LRH
1051  AACTCTGACA CTACCTTCAA GTCCTCTAAC TTCAAGGAGT ACCTGAGACA
GEE FDLQ FIF QLC KITL
1101  TGETGAGGAA TTCGATCTGC AATTCATCTT CCAGTTGTGC AAGATCACCC
SAD INT YIHS MNP ATLL
1151  TGTCTGCTGA CATCATGACC TACATCCACA GTATGAACCC TGCCATCCTG
EDWN F&EL TTP PSGS LED

1201 GAGGACTGGA ACTTCGGTCT GACCACTCCA CCTTCCGGTT CTTTGGAAGA

(57) Abstract: Synthetic DNA molecules encoding the HPV31 1.1 protein are provided. Specifically, the present invention provides
polynucleotides encoding HPV31 1.1 protein, wherein said polynucleotides are free from internal transcription termination signals
& that are recognized by yeast. Also provided are synthetic polynucleotides encoding HPV31 L1 wherein the polynucleotides have
been codon-optimized for high level expression in a yeast cell. The synthetic molecules may be used to produce HPV31 virus-
like particles (VLPs), and to produce vaccines and pharmaceutical compositions comprising the HPV31 VLPs. The vaccines of
the present invention provide effective immunoprophylaxis against papillomavirus infection through neutralizing antibody and cell-

mediated immunity.
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