
 
 

Cereal Grain Proline-rich Proteins 
Potential targets for ginger enzyme cleavage are highlighted 

 
 

GLUTEN STRUCTURES (WHEAT) 
Alpha-gliadin 
  1 MVRVPVPQLQPQNPSQQQPQEQVPLVQQQQFPGQQQPFPPQQPYPQPQPFPSQQPYLQLQ 
 61 PFPQPQLPYPQPQLPYPQPQLPYPQPQPFRPQQPYPQSQPQYSQPQQPISQQQQQQQQQQ 
121 QQKQQQQQQQQILQQILQQQLIPCRDVVLQQHSIAYGSSQVLQQSTYQLVQQLCCQQLWQ 
181 IPEQSRCQAIHNVVHAIILHQQQQQQQQQQQQPLSQVSFQQPQQQYPSGQGSFQPSQQNP 
241 QAQGSVQPQQLPQFEEIRNLALETLPAMCNVYIPPYCTIAPVGIFGTNYR 
 
Gamma-gliadin 
  1 MKTLLILTILAMATTIATANMQVDPSGQVQWPQQQPFPQPQQPFCQQPQRTIPQPHQTFH 
 61 HQPQQTFPQPQQTYPHQPQQQFPQTQQPQQPFPQPQQTFPQQPQLPFPQQPQQPFPQPQQ 
121 PQQPFPQSQQPQQPFPQPQQQFPQPQQPQQSFPQQQQPAIQSFLQQQMNPCKNFLLQQCN 
181 HVSLVSSLVSIILPRSDCQVMQQQCCQQLAQIPQQLQCAAIHSVAHSIIMQQEQQQGVPI 
241 LRPLFQLAQGLGIIQPQQPAQLEGIRSLVLKTLPTMCNVYVPPDCSTINVPYANIDAGIG 
301 GQ 
 
LMW-Glutenin 
  1 MKTFLVFALLAIAATSAIAQMETSRVPGLEKPWQQQPLPPQQQPPCSQQQQPFPQQQQPI 
 61 IILQQSPFSQQQQPVLPQQQPVIILQQPPFSQQQQPVLPQQPPFSQQQQQQQQQQQQQPP 
121 FSQQQQPVLPQQPPFSQQQQPPFSQQQQPSSQQPPFPQQHQQFPQQQIPVVQPSVLQQLN 
181 PCKVFLQQQCSHVAMSQRLARSQMWQQSSCHVMQQQCCQQLPQIPEQSRSEAIRAIVYSI 
241 ILQEQQQGFVQPQQQQPQQSGQGVSQHQQQSQQQQQLGQCSFQQPQQLQQLGQQPQQQQI 
301 PQGIFLQPHQISQLEVMTSIALRTLPTMCGVNVPLYSSTTIMPFSIGTGVGGY 
 
HMW-Glutenin 
  1 MAKRLVLFAAVVVALVALTAAEGEASGQLQCERELEACQQVVDQQLRDVSPGCRPITVSP 
 61 GTRQYERQPVVPSKAGSFYPSKTTPSQQLQQMIFWGIPALLRRYYPSVTSSQQGSYYPGQ 
 ASPQQLGQGQQPGQGQQPRQEQQDQQPGQRQQGYYPTSPQQPGQGQQLGQGQPGYYPTSQ 
 QPGQKQQAGQGQQSGQGQQGYYPTSPQQSGQGQQPGQGQAGYYPTSPQQSGQWQQPGQGQ 
QPGQGQQSGQGQQGQQPGQGQRPGQGTQGYYPTSPQQPGQGQQSGQGQPGYYPTSLRQPG 
QWQQPGQGQQPGQGQQGQQPGQGQQPGQGQGGYYPTSLQQPGQGQQPGQGQSGYYPTSQQ 
SEQGQQPGQGKQPGQGQQGYYPTSSQQSGQGQQLGQGQPGYYPTSPQQSGQGQQSGQGQQ 
GYYPTSPQQSGQGQQPGQGQSGYFPTSRQQSGQGQQPGQGQQSGQGQQGQQPGQGQQAYY 
PTSSQQSGQRQQAGQWQRPGQGQSGYYPTSPQQPGQEQQSGQAQQSGQWQLVYYPTSPQQ 
PGQLQQPAQGQQPAQGQQSAQEQQPGQAQQSGQWQLVYYPTSPQQPGQLQQPTQGQQGYY 
PTSPQQSGQGQQGYYPTSPQQSGQGQQGYYPTSPQQSGQGQQPGQGQQPRQGQQGYYPIS 
PQQSGQGQQPGQGQQGYYPTSPQQSGQGQQPGHEQQPGQWLQPGQGQQGYYPTSSQQSGQ 
GQQSGQGQQGYYPTSLWQPGQGQQPGQGQQGYDSPYHVSAEYQAARLKVAKAQQLAAQLP 
AMCRLEGSDALSTRQ 
 
 
  



KAFIRIN STRUCTURES (SORGHUM ) 
Kafirin (Sorghum bicolor) 
    1 MATKIFALLALHALLVSGTTAAIIPQCSLAPNAIIPQFIPPVTALGNEHLAVQAYPGQQV 
   61 LSASILQQPIAQLQQQSLAHLTVQTITAPRQQQQQQQQQQQQFLSSLSALAVANQAAYLQ 
  121QQLLTSNPHSLANAAAYQQQQQLQLAMANPTAYVQQQLLLSNPQAATNAATYLQQQQFQQ 
  181 ILPALSQLRMANPTAYLQQQQLLPINQLALANTDAYLQQQQLLPVNPLVVANPLVAAFLQ 
  241 QQQLSSFNQISLVNPALSWQQPIIGGAIF 
 
Gamma kafirin protein [Sorghum bicolor] 
    1 MKVLLVALALLAPAASAASTLTTGGCGCQTPHLPPPPVHLPPPVHLPPPVHLPPPVHVPP 
   61 PPPQCHPHPTLPPHPHPCPTYPPHPSPCHPGHPGSCGVGGGPVTPPILGQCIEFLRHQCS 
  121 PAATPYCSPQCQALRQQCCQQLRQVEPLHRYQAIFGVVLQSIQQQQPQGQSSPLPALMAA 
  181 QIAQQ 
 
ZEIN STRUCTURES (CORN) 
Zein 
   1 MAAKIFSILMLLALSACVLDATIFPQYSQAPIAALLPPYLPSMTASVCENPTLQPYRLQQ 
  61 AIATSNLPLSPLLFQQSPALSLVQSLVQTIRAQQLQQLVLPLINQVALANLSPYSQQQQF 
 121 LPFNQLSTLNLAAYLQQQLLPFSQLATAYSQQQQFLPFNQLAALNPAAYLQQQILLPFGQ 
 181 LATTNRASFLTQQQLLPFYQQFSANPATLLQLQQLLPFVQLALTNPAAFYQQHIIGGAIF 
 
 
26.99 KDa zein protein 
    1 MATKILSLLALLALFASATNASIIPQCSLAPSSIIPQFLPPVTSMAFEHPAVQAYRLQQA 
   61 IAASVLQQPIAQLQQQSLAHLTIQTIATQQQQQFLPALSHLAMVNPVAYLQQQLLASNPL 
  121 ALANVVANQQQQQLQQFLPALSQLAMVNPAAYLQQQQLLSSSPLAVANAPTYLQQELLQQ 
  181 IVPALTQLAVANPVAYLQQLLPFNQLTMSNSVAYLQQRQQLLNPLAVANPLVAAFLQQQQ 
  241 LLPYNRFSLMNPVLSRQQPIVGGAIF 
 
Gamma zein. 
    1 ASATSTHTSGGCGCQPPPPVHLPPPVHLPPPVHLPPPVHLPPPVHLPPPVHLPPPVHVPP 
   61 PVHLPPPPCHYPTQPPRPQPHPQPHPCPCQQPHPSPCQLQGTCGVGSTPILGQCVEFLRH 
  121 QCSPTATPYCSPQCQSLRQQCCQQLRQVEPQHRYQAIFGLVLQSILQQQPQSGQVAGLLA 
  181 AQIAQQLTAMCGLQQPTPCPYAAAGGVPH 
 
Zein-beta precursor (Zein-2) (16 kDa) (Zein ZC1).  
    1 MKVLIVALALLALAASAASSTSGGCGCQTPPFHLPPPFYMPPPFYLPPQQQPQPWQYPTQ 
   61 PPQLSPCQQFGSCGVGSVGSPFLGQCVEFLRHQCSPAATPYGSPQCQALQQQCCHQIRQV 
  121 EPLHRYQATYGVVLQSFLQQQPQGELAALMAAQVAQQLTAMCGLQLQQPGPCPCNAAAGG 
  181 VYY 
 
HORDEUM VULGARE (BARLEY) 
Extensin [Hordeum vulgare]. 
    1 VEARPGSGYGGGHPPSPTPISPAPKHEKPPKGHKPPHHHHHAKPPVGSQAPPTYSPPTAK 
   61 PTPPAPKPAPPTYAPIPKPPKPSPPAYHPTPKPAPPTYKPPTQPKPSPPAYKPAPKVSPP 
  121 AYKPAPKVSPPAYKPAPKVSPPAYKPAPKVSPPAYKPSPKVSPPAYKPAPKVSPPAYKPA 
  181 PKVSPPAYKPAPKVSPPAYKPVPKPSPPAPKPTPPPYKPPTPTPPAQKPPTPTPPAYKPP 
  241 TPTPPAHKPPTPTPPAHKPATPTPPAHKPPTPTPPAHKPTTPTPAYKPPTPTPPADKPPT 
  301 PTPLAHKPPTPTPPAYKAPTPSPPPPPYHH 
 
C-hordein [Hordeum vulgare]. 
    1 MKTFLTFVLLAMVMSIVTTARQLNPSSQELQSPQQSYLQQPYPQNPYLPQQPFPVQQPFH 
   61 TPQQYFPYLPEELSPQYQIPTPLQPQQPFPQQPQQPLPRPQQPFPWQPQQPFPQPQQPIP 
  121 YQPQQPFNQQPQQIISQQPQQPFPQQPQQPFPQPQQPFPWQPQQPFPQPQQPFPLQPQQP 
  181 FPWQPQQPFPQPQQPIAHQPQQPFSFSQQPQQPFPLQPQQPFPQQPQQPFPQQPQQIIFQ 
  241 QPQQSYPVQPQQPFPQPQPVPQQRPQQASPLQPQQPFPQGSEQIIPQQPQQPFPLQPHQP 
  301 YTQQTIWSMV 
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AVENIN STRUCTURES [OATS – Avena sativa) 
Avenin 
    1MKTFLIFALL AMAATMATAQ FDPSEQYQPY PEQQQPILQQ QQMLLQQQQQ QMLLQQQPLL 
   61 QVLQQQLNPC RQFLVQQCSP VAVVPFLRSQ ILQQSSCQVM RQQCCRQLEQ IPEQLRCPAM 
  121 HSVVQAIIMQ QQQFFQPQMQ QVTQGIFQPQ MQQVTQGIFQ PQLQQVTQGI FQPQMQGQIE 
  181 GMRAFALQAL PAMCDVYVPP HCPVATAPLG GF 
 
Gamma-3 Avenin  
TTTVQYDPSEQYQPYPEQQQPFVQQQPPF 
 
ORYZA SATIVA (RICE) 
Prolamin [Oryza sativa Indica Group] 
1 MAAYTSKIFALFALIALSASATTAITTMQYFPPTLAMGTMDPCRQYMMQTLGMGSSTAMF 
61MSQPMALLQQQCCMQLQGMMPQCHCGTSCQMMQSMQQVICAGLGQQQMMKMAMQMPYMCN 
121 MAPVNFQLSSCGCC 
 
Prolamin [Oryza sativa Japonica Group] 
1 MKIIFVFALLAIVACNASARFDALSQSYRQYQLQSHLQLQQQVLSPCSEFVRQQHSIVAT 
61 PFWQPATFQLINNQVMQQQCCQQLRLVAQQSHYQAISSVQAIVQQLQLQQVGVVYFDQTQ 
121 AQAQALLALNLPSICGIYPNYYIAPRSIPTVGVSGTEL 
 
Glutelin [Oryza sativa] 
1 MASSVFSRFSIYFCVLLLCHGSMAQLFNPSTNPWHSPRQGSFRECRFDRLQAFEPLRKVR 
61 SEAGVTEYFDEKNELFQCTGTFVIRRVIQPQGLLVPRYTNIPGVVYIIQGRGSMGLTFPG 
121 CPATYQQQFQQFSSQGQSQSQKFRDEHQKIHQFRQGDIVALPAGVAHWFYNDGDRHIVAV 
181 YVYDVNNNANQLEPRQKEFLLAGNNNRAQQQQVYGSSIEQHSGQNIFSGFGVEMLSEALG 
241 INAVAAKRLQSPNDQRGEIIHVKNGLQLLKPTLTQQQEQAQAQDQYQQVQYSERQQTSSR 
301 WNGLEENFCTIKVRVNIENPSRADSYNPRAGRITSVNSQKFPILNLIQMSATRVNLYQNA 
361 ILSPFWNVNAHSLVYMIQGRSRVQVVSNFGKTVFDGVLRPGQLLIIPQHYAVLKKAEREG 
421 CQYIAIKTNANTFVSHLAGKNSVFRALPVDVVANAYRISREQARSLKNNRGEEHGAFTPR  
481 FQQQYYPGLSNESESETSE 
 
P proline P where ginger enzymes digest protein 
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