
MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYFMajority

10 20 30 40 50 60 70 80

MLNQNSHFIFIILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80StApy1
MLNQNS

MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYFMajority

10 20 30 40 50 60 70 80

MLNQNSHFIFIILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80
MLNQNSHFVFTILAIFLVLPLSLLSKNVDAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80StApy3
MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEFF 80StApy2

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSET

HFVFTILAIFLVLPLSLLSKNVDAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80
MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEFF 80

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQMajority

90 100 110 120 130 140 150 160

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy1
MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLEL

PLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQMajority

90 100 110 120 130 140 150 160

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160
MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy3
METNPGLSSYAKNPKAAANSLEPLLDGAEGVVPQELQYETPLELGATAGLRMLKGDAAEKILQAVRDLVKNQSTFHSKDQ 160StApy2

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPXNEDGEPYVQQKHLMSKDYN

GATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160
METNPGLSSYAKNPKAAANSLEPLLDGAEGVVPQELQYETPLELGATAGLRMLKGDAAEKILQAVRDLVKNQSTFHSKDQ 160

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPXNEDGEPYVQQKHLMSKDYNLYMajority

170 180 190 200 210 220 230 240

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPQNEDGEPYVQQKHLMSKDYNLY 240StApy1
WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPNNEDGEPYVQQKHLMSKDY

LYMajority

170 180 190 200 210 220 230 240

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPQNEDGEPYVQQKHLMSKDYNLY 240
WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPNNEDGEPYVQQKHLMSKDYNLY 240StApy3
WVTILDGTQEGSYMWVAMNYLLGNLGKDYKSTSATIDIGGGSIQMAYAISNEQFANAPKNVDGEPYVLQKHLMSKDYNLY 240StApy2

VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCXIEECTFNGMajority

250 260 270 280 290 300 310 320

NLY 240
WVTILDGTQEGSYMWVAMNYLLGNLGKDYKSTSATIDIGGGSIQMAYAISNEQFANAPKNVDGEPYVLQKHLMSKDYNLY 240

VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCXIEECTFNGMajority

250 260 270 280 290 300 310 320

VHSYLNYGQLAGRAEIFKASRNESNPCALEGCDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCNIEECTFNG 320StApy1
VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCKIEECTFNG 320StApy3
VHSYLNYGQLAGRAEIFKTSRNESNPCALEGY

VHSYLNYGQLAGRAEIFKASRNESNPCALEGCDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCNIEECTFNG 320
VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCKIEECTFNG 320
VHSYLNYGQLAGRAEIFKTSRNESNPCALEGYEGYYSYGGVDY 284StApy2

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYEMajority

330 340 350 360 370 380 390 400

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQ

EGYYSYGGVDY 284

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYEMajority

330 340 350 360 370 380 390 400

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400StApy1
VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400StApy3

YLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400
VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400

284StApy2

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS-Majority

410 420 430 440 450

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 454
YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLG

284

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASSMajority

410 420 430 440 450

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 454StApy1
YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 455StApy3

284StApy2

.

.

.

MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYFMajority

10 20 30 40 50 60 70 80

MLNQNSHFIFIILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80StApy1
MLNQNS

MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYFMajority

10 20 30 40 50 60 70 80

MLNQNSHFIFIILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80
MLNQNSHFVFTILAIFLVLPLSLLSKNVDAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80StApy3
MLNQNSHFIFTILAIFLVLPLSL

HFVFTILAIFLVLPLSLLSKNVDAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80StApy3
MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEFF 80StApy2

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSET

H
LSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEFF 80StApy2

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSET

HFVFTILAIFLVLPLSLLSKNVDAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEYF 80
MLNQNSHFIFTILAIFLVLPLSLLSKNVNAQIPLRRHLLSHESEHYAVIFDAGSTGSRVHVFRFDEKLGLLPIGNNIEFF 80

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQMajority

90 100 110 120 130 140 150 160

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy1
MATEPGLSSYAED

160

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy1
MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLEL

PLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQMajority

90 100 110 120 130 140 150 160

MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160
MATEPGLSSYAEDPKAAANSLEPLLDGAEGVVPQELQSETPLELGATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy3
METNPGLSSYAKNPKAAANSLEPLLDGAEGVVPQELQYETPLELGATAGLRMLKGDAAEKI

GATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160StApy3
METNPGLSSYAKNPKAAANSLEPLLDGAEGVVPQELQYETPLELGATAGLRMLKGDAAEKILQAVRDLVKNQSTFHSKDQ 160StApy2

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPXNEDGEPYVQQKHLMSKDYN

G
LQAVRDLVKNQSTFHSKDQ 160StApy2

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPXNEDGEPYVQQKHLMSKDYN

GATAGLRMLKGDAAEKILQAVRNLVKNQSTFHSKDQ 160
METNPGLSSYAKNPKAAANSLEPLLDGAEGVVPQELQYETPLELGATAGLRMLKGDAAEKILQAVRDLVKNQSTFHSKDQ 160

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPXNEDGEPYVQQKHLMSKDYNLYMajority

170 180 190 200 210 220 230 240

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPQNEDGEPYVQQKHLMSKDYNLY 240StApy1
WVTILDGTQEG

240

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPQNEDGEPYVQQKHLMSKDYNLY 240StApy1
WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPNNEDGEPYVQQKHLMSKDY

LYMajority

170 180 190 200 210 220 230 240

WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPQNEDGEPYVQQKHLMSKDYNLY 240
WVTILDGTQEGSYMWAAINYLLGNLGKDYKSTTATIDLGGGSVQMAYAISNEQFAKAPNNEDGEPYVQQKHLMSKDYNLY 240StApy3
WVTILDGTQEGSYMWVAMNYLLGNLGKDYKSTSATIDIGGGSIQMAYAISNEQFANAPKNVDGEPYVLQKHLMSKDYNLY 240StApy2

VHSYLNYGQLAG

NLY 240StApy3
WVTILDGTQEGSYMWVAMNYLLGNLGKDYKSTSATIDIGGGSIQMAYAISNEQFANAPKNVDGEPYVLQKHLMSKDYNLY 240StApy2

VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCXIEECTFNGMajority

250 260 270 280 290 300 310 320

NLY 240
WVTILDGTQEGSYMWVAMNYLLGNLGKDYKSTSATIDIGGGSIQMAYAISNEQFANAPKNVDGEPYVLQKHLMSKDYNLY 240

VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCXIEECTFNGMajority

250 260 270 280 290 300 310 320

VHSYLNYGQLAGRAEIFKASRNESNPCALEGCDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCNIEECTFNG 320StApy1
VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCKIEECTFNG 320StApy3
VHSYLNYGQLAGRAEIFKTSRNESNPCALEGY

VHSYLNYGQLAGRAEIFKASRNESNPCALEGCDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCNIEECTFNG 320
VHSYLNYGQLAGRAEIFKASRNESNPCALEGYDGYYSYGGVDYKVKAPKKGSSWKRCRRLTRHALKINAKCKIEECTFNG 320
VHSYLNYGQLAGRAEIFKTSRNESNPCALEGYEGYYSYGGVDY 284StApy2

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYEMajority

330 340 350 360 370 380 390 400

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQ

EGYYSYGGVDY 284

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYEMajority

330 340 350 360 370 380 390 400

VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400StApy1
VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIK

YLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400StApy1
VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400StApy3

YLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE
SIFPKTQDRNIPYLCMDLIYE 400StApy3

YLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400
VWNGGGGDGQKNIHASSFFYDIGAQVGIVDTKFPSALAKPIQYLNAAKVACQTNVADIKSIFPKTQDRNIPYLCMDLIYE 400

284StApy2

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS-Majority

410 420 430 440 450

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 454
YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLG

284

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASSMajority

410 420 430 440 450

YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 454StApy1
YTLLVDGFGLNPHKEITVIHDVQYKNYLVGAAWPLGCAIDLVSSTTNKIRVASS 455StApy3

284StApy2

.

.

.

Supplemental Fig. S1

Supplemental Fig. S1. Alignment of potato specific apyrases cloned to date.
Residues not matching the consensus sequence are shaded black, the apyrase
conserved regions (ACRs) are enclosed by a black frame and highly conserved
amino acids within the ACRs are highlighted in red. The amino acids of the putative
secretory signal peptide from residue 1 to 30 are highlighted in grey and the putative
processing site between amino acid 30 and 31 is marked with a blue line.


