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Figure S1. Does HLVd sequence secondary structure cause self-priming in RT-PCR analysis? RT-PCR analysis was performed with either RT or
PCR reaction mixtures missing the primers. The upper panel shows the amplification within a reaction where primers were taken out from the
RT step, while the lower panel shows the reaction amplicons where primers were missing from the PCR step.
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Figure S2: RT-PCR analysis of 111 hemp samples to detect HLVd. The sizes of the DNA ladder bands are shown
on the left of the top panel. No RNA controls are identified as cDNA controls 1 & 2. No cDNA controls are identified
as H20. The cDNA clone of HLVd in pGEM-T Easy vector was the positive control (Pos.)



NG Q0381117
QR33aT05
QR33aT0s
CR33Brar
QR3zaroe
QR33aro
QR3asgrie
DR33eT
DR33ar2
CR338r13
QR3zard
QR33BTIs
OR33ar1e
QR33avIv
oR33agre
QR332
QR33ara0
DR33av
oR3agra2
DR33aT23
QR33arad
OR338725
QR33aT e
QR33aTET
DR33arae
QR33area
QR33ara0
OR33arad
QR33araz
QR33araz
CwR33agrad
OR338TI6
DR33arIe
DR33aTIT
QR33arae
DR33arIe
QR33ardo
DR33arydd
QRa33arde
CR33BTH3
QRazardd
QRI3av45
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AT GG T e ARG G T G AAGAGGEAT I e G AMA G TAC T A A G G CAGAT CEAGE G A TTE G TG G GG C A TEAAG T TG ETTE GG CTTC T TET TG TTE G G TE T G TG ARG GG TC CTTE T T CACAC CAG CC G GAG T TG ARACTACCCGE TGO ATACAACTCT TGAGCG CCGAGCTTITRAGC TG CAGAAGT TCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTAGCTGT
ATGG TG CAAGGG L TG AAGAGGEGAT L CCCGEGGARMACCTACTCGAGLGAGGLGGAGATCGAGLCGCLAGTTCG TG CGLGECGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG CGTGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGE TGGATACAACTCT TGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGET
ATGG TG OAAGGG L TEGAAGAGGEATCCC GGG GAAMACCTACTCGAGLGAGGLGGAGATCGAGCGCCAGTTCG TG LG GG LGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG oG TGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABACTACCCGGE TGGATACAACTCTTGAGCGCCGAGCTTARACGCTGCAGAAGTTCACATAARMAAGTGCICCCTCTGGEGAATACACTACGTGACTTACGCTGT
AT GG T e ARG G I T G AAGAGGEAT I GG CARMACCTAC TG A GAG G G GAGAT CGAGL G CEAGTTEG TG LG LG CGACCTEAAGT TG L TTCGG T T T TET TG TTE G CG TE TG C G TG eAACG G TC G TTC T T CACGAC CAG G GGAGTTGGARACTACCCGE TEGATACAACTCTTGAGCGCCGAGCTTARCC TG CAGAAGT TCACATAAAAAGTGTICCCTCTGGEGAATACGACTACGTGACTTAGETGT
ATG G TG CAAGGE L TE G AAGAGGEAT L CC GGG GAAMACCTACTCGAGLGAGGLGGAGAT CGAGLCGCLAGTTCG TG CGLGELGACCTGAAGT TG LT TCGGCTTCTTET TG TTEGCG TCC TG LG TGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGARACTACCCGE TGOGATACAACTCTTGAGCGCCGAGCTT|ITRCCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGT
ATGGTGGEOAAGGG L TCGAAGAGGGATCCCCGGGGAMACCTACTCGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG CGLGGLGACCTGAAGTTGCTTCTGCTTCTTECT TG TTCGCGACCTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAARMAAGTGICICCCTCTGGEGGAATACACTACGTGACTTACCTGET
AT G T e ARG G T G AAGA GG EAT I e P AAMA G TAC T A E A G E G AGAT CGAG G C A TTE G TG G e A T AAG T T T TG CT T T TE T TG TTE G E G T T e TG ARG GG TE C TTE T T CACAC CAG CC G GAG T TG G ARACTACC G TG ATACAACT T TGAG G CC G AGCTTAACGC TG CAGAAG T TCACATAAAAAGTGCICCCTCT GG GAATACACTACGTEACTTACGCTGT
ATGG T GG OAAGGE I TG AAGAGGGAT L CC LG GAAMACCTACTCGAGLGAGGLGGAGATCGAGLGCLAGTTCG TG LG LG LGACCTGAAGT TG LTTCGGCTTCTTET TG TTCGCG TCC TG LG TG GAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGE TGGATACAACTCTTGAGCGCCGAGC T TITRACCTGCAGAAGTTCACATAAAARAAGTRCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
ATGGTGECAAGGG L TOCGAAGAGGGATCCCCGGGGAMACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG CGLGEGUGACCTGAAGTTGCTTCGGCTTCTTET TG TTCGCGTCC TG CGTGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGGTGOGATACAACTCTTGAGCGCCGAGCTTAACGCTGCAGAAGTTCACATAAAAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT
AT GG TG CAAG GG I T G AAGAGGEAT L G e G CARMACCTAC T CGAGE GAG G LG GAGAT CGAGCGCLAGTTCG TG CGEG G CGACCTEAAGT TG LT TG T TCTTET TG TTE G ECG TC T CG TG eAACG G TCCTTC T T CACGACCAGCC G GAG T TGGARACTACCCGE TGGATACAACTCT TGAGCGCCGAGCTTITRACGCTGCAGAAGTTCACATAAAAAGT G CICCCTCTGGEGAATACGACTACGTGACTTAGCTGET
BTG G TG OAAGGE TG AAGAGGEAT L GG GAAACCTACTCGAGLGAGGLGGAGAT CGAGCGCCAGTTCG TG LG GG LGACCTGAAGT TG L TTCGGCTTCTTET TG TTEGCG TCC TG oG TGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABACTACCCGE TGGATACAACTCT TGAGCGCCGAGCTTITRACGCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGEACTTACCTGT
ATGG TG OAAGGG L TG AAGAGGGAT L CCCGGGGARMACCTACTCGAGLGAGGLGGAGATCGAGLCGCLAGTTCG TG LG LGGLGACCTGAAGT TG LTTCGGCTTCTTECT TG TTCGCGTCC TG LG TGGAACGGLTCOCTTCTTCACACCAGCCGGAGTTGGAMACTACCCGG TGGATACAACTCTTGAGCGCCGAGCTTITRCCTGCAGAAGTTCACATAARAAAGTGCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
AT GG T e ARG G T G AAGAGGEAT I G G CAMA G TAC T A A G G CAGAT CEAGE G A TTE G TG G e C A TEAAG T TG ETTE GG CTTC T TET TG TTE GG TE T G TG ARG GG TE ETTE T T CACAC CAG CC G GAG T TG ARACTACCCGE TGO ATACAACTCT TGAGCG CCGAGCTTITAGC TG CAGAAGT TCACATAAAAAGTRCICCCTCTGGEGAATACACTACGTGACTTAGCTGT
ATGG TG CAAGGG L TG AAGAGGEGAT L CC GGG GARMACCTACTCGAGLGAGGLGGAGATCGAGLCGCLAGTTCG TG LG GG CGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG CGTGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABACTACCCGE TGGATACAACTCT TGAGCGCCGAGCTTITRACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGET
ATGGTGEGOAAGGG L TCGAAGAGGEGATCCCCGGGGAAMACCTACTCGAGCGAGGLGGAGATCGAGCGCCAGTTCG TG CGLGELGACCTGAAGT TG CTTCGGCTTCTTCT TG TTCGCGTCLC TG oG TGGAACGGCTCCTTCTTCACACCAGCCGGAGT TGGABMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTARACGCTGCAGAAGTTCACATAAAMAAGTGICICCCTCTGGEGAATACACTACGTGACTTACCTGT
AT G T e ARG G I T AA A GG EAT I e CARMAC C TAC T A G A G G AGAT A G C A TTE G TG e e A TEAAG T T I TTE GG CTTE T TE T T TTE G CG TE R T e T ARG G T T T T T A CAC CAG G E G A T T G ARAC TACC G TG ATACAACT T TGAGCG G GAGC TTARCC TG CAGAAG T TCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTEACTTAGETGT
ATG TG ARG L T AAGAGGEAT L CCCGE G GARMACCTACTCGAGLGAGGLGGAGAT CGAGLCGCLAGTTCG TG LG GG LGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG LG TG GAACGGLTCCTTCTTCACACCAGCCGGAGTTGGARACTACCCGE TGOGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGT
ATGGTGGECAAGGG L TCGAAGAGGGATCCCCGGGGAMACCTACTCGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG CGLGEGLGACCTGAAGTTGCTTCGGCTTCTTECT TG TTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTT|ITRCCTGCAGAAGTTCACATAAAMAAGTGICICCCTCTGGEGGAATACACTACGTGACTTACCTGET
AT GG T G CAAG G T G AAGAGGEAT L e G ARMACCTAC T GAG E G AG G E G GAGAT CGAGE G CAGTTE G TG CG GG C A TEAAGT TG TTCG G CTTE T TE T TG TTE G EG T TG C G TG ARG GG TEC G TTO T T CACGAC CAG CC G GAGTTGGARACTACC GG TEGATACAACTCT TGAGCGCCGAGCTTARAGCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACGACTACGTGACTTAGCTGT
ATGG TG OAAGGE L TG AAGAGGGAT L CC GGG GARMACCTACTCGAGLGAGGLGGAGATCGAGLCGCLAGTTCG TG LG LGGLGACCTGAAGT TG LTTCGGCTTCTTECT TG TTCGCG TCC TG LG TG GAACGGLTCCTTCTTCACACCAGCCGGAGT TG MACTACCCGG TGGATACAACTCTTGAGCGCCGAGCTTARCCTGCAGAAGTTCACATAAAAAGTRCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
ATGGTGECAAGGG L TOCGAAGAGGGATCCCCGGGGARMACCTACTCGAGLGAGGLGGAGATCGAGCGCOAGTTCG TG CGLGELGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCCG TG LG TGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGGRACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAARAAAGTGICICCCTCTGGEGAATACACTACGTGACTTACCTGT
AT GG TG CAAG GG I T G AAGAGGEAT G G CARMACCTAC T CGAG L GAG G LG GAGAT CGAGCGCLAGTTCG TG CGEG G CGACCTEAAGT TG LT TG CTTCTTET TG TTE G CG TC T CG TG eAACG G TCCTTC T T CACGACCAGCC G GAG T TGGARACTACCCGE TEGGATACAACTCT TGAGCGCCGAGCTTAACGCTGCAGAAGTTCACATAAAAAGT G CICCCTCTGGEGAATACGACTACGTGACTTAGCTGET
BTG G TG OAAG GG TE G AAGAGGEAT L GG GAAACCTACTCGAGLGAGGLGGAGAT CGAGLCGCCAGTTCG TG LG CGELGACCTGAAGT TG L TTCGGCTTCTTET TG TTEGECG TCC TG LG TGGAACGGLTCCTTCTTCACACCAGCCGGAGT T GG MACTACCCGE TGGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTEACTTACCTGT
ATGGTGGOAAGGG L TCGAAGAGGGATCCCCGGGGAMACCTACTCGAGLGAGGLCGGAGATCGAGLCGCODAGTTCG TG CGLGGLGACCTGAAGT TG oTTCGGCTTCTTCT TG TTCGCGTCO TG oG TGGAACGGLTCOTTCTTCACACCAGCCGGAGTTGGAMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAMAAGTGCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
AT G T e A A e T AA ARG AT C e G ARMA L TAC T A G A G A GAT CEAGE G C A T T TG e e G A TG AAG T TG T T GG CT T T TE T T T T G G T T G T AR GG E T T T T T CA A A A T T A RAC TAC e TG ATACAAC T T TGAGEG C A I TTA A C T e CAGAAG T TCA CATAARAAAGTGCICCCTCT GG GAATACACTACGTEACTTACCTGT
ATGG TG CAAGGG L TG AAGAGGEAT L CCCGE G GARMACCTACTCGAGLGAGGLGGAGATCGAGLCGCLAGTTCG TG CGLGECGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCGTCC TG CGTGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGE TGGATACAACTCT TGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGET
ATGGTGGOAAGGG L TCGAAGAGGGATCCCCGGGGAAMACCTACTCGAGCGAGGLGGAGATCGAGCGCCAGTTCG TG CGLGELGACCTGAAGT TG CTTCGGCTTCTTCT TG TTCGCGTCLC TG oG TGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGABACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTT|TRACGCTGCAGAAGTTCACATAARMAAGTGICICCCTCTGGEGAATACACTACGTGACTTACCTGT
AT GG T e ARG G I T G AAGAGGEAT I e CARMACCTAC T A GAG G G GAGAT CGAGL G C R AGTTEG TG LG LG CGACCTEAAGT TG L TTCGG T T T TET TG TTE G EG TE TG C G TG eAACG G TC G TTC T T CACACCAG GG GAGTTGGARACTACCCGE TEGATACAACTCTTGAGCGCCGAGCTTARCCTGCAGAAGT TCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTAGETGEGT
ATG TG ARG L T AAGAGGEAT L CCCGE G GARMACCTACTCGAGLGAGGLGGAGAT CGAGLCGCLAGTTCG TG LG GG LGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG LG TGGAACGGLTCCTTCTTCACACCAGCCGGAGT TG RACTACCCGE TGOGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGT
ATGGTGGECAAGGG L TCGAAGAGGGATCCCCGEGGARMACCTACTCGAGLGAGGLGGAGATCGAGCGCLCAGTTCG TG CGLGEGLGACCTGAAGTTGCTTCGGCTTCTTECT TG TTCGCGTCC TG CGTGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGEG TGGATACAACTCT TGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAARMAAGTGICICCCTCTGGEGGAATACACTACGTGACTTACCTGET
AT GG T G CAAG G T G AAGAGGEAT e G ARMACCTAC T GAG E G AG G E G GAGAT CGAGE G CAGTTE G TG CG GG C A TEAAGT TG ETTCG G CT T T TE T TG TTE G EG T TG O TG ARG GG TC G TTC T T CACGAC CAG CC G GAG T T GG MACTACC GG TEGATACAACTCT TGAGCGCCGAGCTTARAGCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACGACTACGTGACTTAGCETGT
ATG G T GG OAAGGE I TG AAGAGGGAT L CC LG GAAMACCTACTCGAGLGAGGLGGAGATCGAGLGCLAGTTCG TG LG LG LGACCTGAAGT TG LTTCGGCTTCTTET TG TTCGCG TCC TG LG TG GAACGGLTCCTTCTTCACACCAGCCGGAGT TG MACTACCCGG TGGATACAACTCTTGAGCGCCGAGCTTARCCTGCAGAAGTTCACATAAAAAGTRCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
ATGGTGECAAGGG L TOGAAGAGGGATCCCCGGGGAMACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG CGLGEGUGACCTGAAGTTGCTTCGGCTTCTTET TG TTCGCGTCC TG CGTGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGARMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTAACGCTGCAGAAGTTCACATAAAAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT
AT G T G ARG G T AAGA GG AT G AMA C CTAC T A G A G A GAT CGAG G C A TT G TG G G e A T AAG T TG T T GG CT T T TE T T TTE G G T T e T e AA LG G T T T T T CA AR CAG G A T T A RAC TAC G e TG ATACAACT T TGAGCG C G AG E TTAACC TG CAGAAG T TCACATAAAAAGT G CICCCTCT GG GAATACACTACGTGEACTTACCTGT
BTG G TG OAAGGE L TE G AAGAGGEAT L GG GARAACCTACTCGAGLGAGGLGGAGAT CGAGLCGCCAGTTCG TG LG CGELGACCTGAAGT TG L TTCGGCTTCTTET TG TTEGECG TCC TG oG TGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGABACTACCCGE TGGATACAACTCTTGAGCGCCGAGCTTARCCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTEACTTACCTGT
ATGGTGGOAAGGG L TCGAAGAGGGATCCCCGGGGAMACCTACTCGAGLGAGGLCGGAGATCGAGLCGCODAGTTCG TG CGLGGLGACCTGAAGT TG oTTCGGCTTCTTCT TG TTCGCGTCO TG oG TGGAACGGLTCOTTCTTCACACCAGCCGGAGTTGGAMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAMAAGTGCICCCTCTGGEGAATACACTACGTGACTTAGCTGEGT
AT GG T e ARG G T G AAGAGGEAT I G G GAMA G TAC T A A G L G GAGAT CEAGE G A TTE G TG G GG E A TEAAGT TG ETTEG G CTTE T TET TG TTE G G TE T G TG ARG GG TC ETTE T T CACAC CAG GO G GAG T TG ARACTACC GG TGO ATACAACTCT TGAGCG CCGAGCTTAACGC TG CAGAAGT TCACATAAAAAGTRCICCCTCTGGEGAATACACTACGTGACTTAGCTGT
ATG G TG CAAGGG L TCGAAGAGGEGAT L CC GGG GARMACCTACTCGAGLGAGGLGGAGAT CGAGCGCLAGTTCG TG LG GG LGACCTGAAGT TG CTTCGGCTTCTTET TG TTEGCGTCC TG LG TGGAACGGLTCCTTCTTCACGACCAGCCGGAGTTGGABACTACCCGETGGATACAACTCT TGAGCTCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACGCTGET
ATGG TG OAAGGG L TEGAAGAGGEATCCC GGG GAAMACCTACTCGAGCGAGGLGGAGAT CGAGCGCCAGTTCG TG LG LEGELGACCTGAAGT TG CTTCGGCTTCTTET TG TTCGCG TCC TG oG TGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGGMACTACCCGGE TGGATACAACTCTTGAGCGCCGAGCTTARACGCTGCAGAAGTTCACATAARAAGTGCICCCTCTGGEGAATACACTACGTGACTTACGCTGT
AT GG T e ARG G I T G AAGAGGEAT I e CARMA G TAC TG A GAG G G GAGAT CGAGL G CEAGTTEG TG LG LG CGACCTEAAGT TG L TTCGG T T T TE T TG TTE G ECG TE TG C G TG AACG G TC G TTC T T CACGACCAG GG GAGTTGGARACTACC GG TEGATACAACTCTTGAGCGCCGAGCTTITRACC TG CAGAAGT TCACATAAAAAGTGTICCCTCTGGEGAATACACTACGTGACTTAGETGEGT
ATG TG ARG L T AAGAGGEAT L CC GGG GARMACCTACTCGAGLGAGGLGGAGAT CGAGLCGCLAGTTCG TG CGLGELGACCTGAAGT TG CTTCGGCTTCTTET TG TTEGCG TCC TG LG TGGAACGGLTCCTTCTTCACACCAGCCGGAGTTGGARACTACCCGE TGOGATACAACTCTTGAGCGCCGAGCTTARACCTGCAGAAGTTCACATAAAAAGTGCICCCTCTGGEGAATACACTACGTGACTTACCTGT
ATGGTGGECAAGGG L TCGAAGAGGGATCCCCGGGGAMACCTACTCGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG CGLGEGLGACCTGAAGTTGCTTCGGCTTCTTCT TG TTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGTTGGABMACTACCCGGTGGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAARMAAGTGICICCCTCTGGEGGAATACACTACGTGACTTACCTGET
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X07397 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCOGGGAAACCTACTCOAGCGAGGCGOAGAT CGAGCECCAGTTCOTGCGCEGCGACCTGAAGTTECTTCGGCTTCTTCTTGTTCGCGTCETECGTGOAACGGCTCCTTCTTCACACCAGCCGGAGTTGHAAACTACCCGE|TRGATACAACTETTGAGCGCCGAGCTT|TIACCTECAGAAGTTCACATAAAAAGTOCCCCTETGOGGAATACACTACGTGACTTACETST 256
Q143457 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCG TG CG GG ECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TG GAAACTACCCGGITGGATACAACTCTTGAGCGCCGAGCTTITMCETGLAGAAGTTCACATAAAAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
NC 1ATGGTGGCAAGGG L TECGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLGGAGATCGAGCGCCAGTTCG TG LG LGGECGACCTGAAGTTGETTCGGCETTET TECTTGTTCGCGTECETGEGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGCLGAGCTTITMCCTGCAGAAGTTCACATAAARAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 266G
MKB78286 1 ATGGTGGCAAGGGCTCOAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGOAGAT CGAGCGCEAGTTCGTGCGCGGEGACCTGAAGTTGCTTCOGCTTCTTETTGTTCGCGTCCETGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TOGAAACTACCCGO|TRGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTG/CECCTCTGOGGAATACACTACGTGACTTACCTGT 256
BT e285 1TATGEGTGGCAAGGGC TCGAAGAGG AT CCCCGGGoGAAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG EGCGGECGACCTGAAGTTGECTTCGGETTECTTCTTGTTCGCGTECTGECGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TG GAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTITIRMCCTGCAGAAGTTCACATAAAAAGTG|ICCCCTCTGGGGAATACACTACGTGACTTACCTGT 256
TR TE 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCG GG GAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCGTGCGCGGECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGGITGGATACAACTCT TGAGCGCCGAGCTTAMCECTGLAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTAC-TGT 2585
MK774671 1 ATGGTGGCAAGGGCTCOAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGCEAGTTCOTGCGCGGEGACCTGAAGTTGCTTCOGCTTCTTCTTGTTCGCGTCCTGCLGTGGAACGGCTCCTTETTCACACCAGCCGGAGT TGOAAACTACECGG|TRGATACAACTCTTGAGCGCCGAGETTTACCTGCAGAAGTTCACATAAAAAGTG/CECCTCTGEGGAATACACTACGTGACTTACCTGT 256
KTelg3a 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLGGAGATCGAGCGLCAGTTEG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECG TG LG TGGAACGGCTCCTTCTTCACACCAGLCCGGAGT TG GAAACTAAATTG|-GGATACAACTCT TGAGCGCOCGAGCTTITMCECTGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 255
KTadday 1TATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EGCGGCGACCTGAAGTTGECTTCGGETTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTECACACCAGCCGGAGT TGGHAAACTAAAT . (|- GGATACAACTCT TGAGCGCCGAGCTT|ITIRMCCTGCAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 2563
EF613192 1 ATGGTGGCAAGGGCTCOGAAGAGGGATCCCTGGGGAAACCTACTCGAGCGAGGLGOAGAT COAGCGCEAGTTCOTGCGCGEEGACCTOAAGTTGCTTCGGCTTCTTCTTGTTCGCGTCCTGLGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TGOAAACTACCCGG|TRAATACAACTCTTGAGCGCCGAGETTTACCTGCAGAAGTTCACATAAAAAGTG/CECCTCTGGGGAATACACTACGTGACTTACCTGT 256
EF&13191 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLGGAGATCGAGCGCCAGTTECG TG LG LG ECGACCTGAAGTTGETTCGGETTET TECTTGTTCGCGTECETGEGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGLCLGAGC T TITMCCTGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
EFgi{ld190 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGARAACCTACTECGAGCGAGGLCGGAGATCGAGCGLCAGTTECG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTCOTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGGTGGATACAACTCT TGAGCGCOGAGCTTITIMCCTGCAGAAGTTCACATAAAAAGTG|CICCCTCTGEGGGAATACACTACGTGACTTACCTGT 266G
EFE13189 1 ATGGTGGCAAGGGCTCOAAGAGGGATCCCCOGGGAAACETACTCOAGCGAGECGOAGAT COAGCGCEAGTTCOTGCGCGGEGACCTOAAGTTGCTTCGGCTTCTTCTTGTTCGCGTCCTGCGTGEAACGGCTCCTTCTTCACACCAGCCGGAGT TGOAAACTACCCGO|TRGATACAACTETTGAGCGECGAGCTTARCCTGCAGAAGTTCACATAAAAAGTGO/CECCTCTGEGGAATTCACTACGTGACTTACCTGT 256
ErFciiias 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCG GG GAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCG TG CG GG ECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TGGAAACTACCCGGITGGATACAACTCTTGAGCGCCGAGCTTAMCECTGLAGAAGTTCACATAAAAAGTGICICCCTCTGGGGAATTCACTACGTGACTTACCTGT 256
EFci{3igr 1ATGGTGGCAAGGG L TECGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLGGAGATCGAGCGCCAGTTCG TG LG LGGECGACCTGAAGTTGETTCGGCETTET TECTTGTTCGCGTECETGEGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGCLGAGCTTITMCCTGCAGAAGTTCACATAAARAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 266G
EFE13186 1 ATGGTGGCAAGGGCTCOAAGAGGGATCCCCOGGGAAACETACTCGAGCGAGGCGOAGAT COAGCGCCAGTTCOTGCGCGREGACCTGAAGTTGCTTCGGCTTCTTETTGTTCGCGTCCTGCLGTGBAACGGCTCCTTCTTCACACCAGCCGGAGT TOGAAACTACCCGO|TRGATACAACTETTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTG/CICCCTCTGOGGAATACACTACGTGACTTACCTGT 256
EFc{3i8s 1TATGEGTGGCAAGGGC TCGAAGAGG AT CCCCGGGGAAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG EGCGGECGACCTGAAGTTGECTTCGGCETTCTCCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICCCCTCTGGGGAATACACTACGTGACTTACCTGT 256
EFciliad 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCG TG CGCGGECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TGGAAACTACCCGGITGGATACAACTCTTGAGCGCCGAGCTTITMCETGLAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
EFE13183 1 ATGGTGGCAAGGGETCOAAGAGGGATCCCCOGGGAAACETACTCGAGCGAGGCGOAGAT COAGCGCEAGTTCOTGCGCGGEGACCTGAAGTTGCTTCGGCTTCTTCTTGTTEGCGTCCTGCGTOGAACGGCTCCTTCTTCACACCAGCCGGAGT TGOAAACTACCCGG|TRGATACAACTCTTGAGCGCCGAGETTAACCTGCAGAAGTTCACATAAAAAGTGICECCTCTGEGGAATACACTACGTGACTTACCTGT 256
EFgi3igz 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLGGAGATCGAGCGLCAGTTEG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECGTGCGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT  TGGAAACTACCLGGTGGATACAACTCT TGAGCGCLGAGCTTITMCCETGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
EFciidigl 1TATGEGTGGECAAGGGC TCGAAGAGGGATCCCCGGGGARAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG ECGCGGCGACCTGAAGTAGCTTCGGCTTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TG GAAACTACCCGG|TGGATACAACTCT TGAGCGCCGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICCCCTCTGGGGAATTCACTACGTGACTTACCTGT 2566
Ad2e04192 1ATGATGGCAAGGG TTCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCGTGCGOGGCGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTCCTGEGTGGAACGGCTCCTTCTCCACACCAGCCGGAGT TG GAAACTACCCGGITGGATACAACTCT TGAGCGCCGAGCTTITMCCETGLAGAAGTTCACATAAARAAGTGICICCATCTGGGGAATACACTACGTGACTTACCTGT 256G
Ad220411 1 ATGEG TG G CAAGG G T AAGAG G AT CC G G G ARAAC C TAC TG A G E G AG G E G G AGAT CGAGCG AT TG TG G GG E A TG AAG T TG ETTE GG ETTE T T T TG TTE G G TEE TG E G TG GAAT GG CTEC T T T TTACACCAGCCGGAG T TG GAAACTACCCG G TG GATACAACTCT TGAGECGLCLGAGC T TITMCEC TG CAGAAGTTCACATAAAGAGTG|CICCCTCTGEGGGAATACACTACGTGACTTACCAGT 256
Ad220410 1TATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLGRAGATCGAGCGLCAGTTEG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECC TG LG TGGAATGGCTCCTTCTTCACACCAGLCCGGAGT  TGGAAACTACCCEGGTGGATACAACTCT TGAGCGCOGAGCTTITMCCETGCAGAAGTTCACATAAAAAGTG|ICITCCTCTGGGGAATACACTACGTGACTTACCTGT 2566
Ad220409 1TATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGEARAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EG GG CGACCTGAAGTTGCTTCGGCETTECTTCTTGTTCGCGTECTGCGTGGAACGGCTCCTTCTTECACACCAGCCEGGAGT  TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCCGAGCTT|ITIRMCCTGCAGAAGTTCACATAAARAAGTG|CCCCTCTGGGGAATACGCTACGTGACTTACCTGT 266
Ad220408 1 AT TG ARG G T AAGAGG AT CC G G G AAA L TAC T GA G G AG G G AGAT CGAG G CAG T TG TG E G GG E A TEAAG T TG ETTEG G ETTETTE T TG TTEGCG TEC TG EG TG GAACG G CTCCTTCTTEACACCAGCCGGAG T TG GAAACTACCCG G TGGATACAACTCT TGAGCGCCGAGC T TITMCCCGLAGAAGTTCACATAAAAAGTGICICCTTCTGEGGGGATACACTACGTGACTTACCTGT 258
Ad220407 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTECG TG LG GG ECGACCTGAAGTTGETTCGGCTTECT TECTTGTTCGCGTECETGCEGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGLCLCGAGLCTTA|-CCTGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGEGGGAATACACTACGTGACTTACCTAT 2565
Ad220408 1ATGGTGGCAAGGG O TCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG LG GG CGACCTGAAGTTGECTTCGACTTETTCTTGTTCGCGTCCOTGTGTGGAACGGCTCCTTCTTCACACCAGTCGGAGT TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTITMCCETGCAGAAGTTCACATAAAAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 256G
AJ220405 1 AT TAGCAAGG G TE G AAGAGG AT CC G G G ARAA L TAC T GA G E G AG G G G AGA T GAG G CAGTTE G TG E G C GG E A TCAAGTTGETTE GG ETTETTE T TG TTEGE G TEE TG EG TG GAACG G CTACTTC T TEACACCAGCCGGAG T TG GAAACTACCCG G TGGATACAACTC T TGAGCGLCCGAGC T TITIMCEC TG CAGAAGTTCACATAAAAAGTG|ICCCCTCTGGGGAATACACTACGTGACTTACATGT 256
Ad220404 1GTEETGECAAGGG L TCGAAGAGGGATCCCCGGGEAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCG TG LG GG ECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCEGITGGATACAACTCTTGAGCGCCGAGCTTITMCCCGLAGAAGTTCACATAAAACGTGICICCCTCTGGGGGATACACTACGTGACTTACCTGT 2566
OR338705 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEGARAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCGTGECGLGGCGACCTGAAGTTGET TCGGETTECT TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCEACACCAGCCGGAGT TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTAMMCETGCAGAAGTTCACATAARAARAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 264G
QR338706 1ATGE G TG CAAGG G T AAGAG G AT CC G G G ARAA L TAC T GAG EEAG G C G AGAT CGAG G ECAG TTE G TG G G G C A T AAG T TG ETTE GG ETTE T T T TG TTEGE G TE TG E G TG GAAC GG TC T T TTEACAC CAGCCGGAG T TG GHAAACTACCCG G TG GATACAACTC T TGAGCGLCOGAGCTTIAMCEC TG CAGAAGTTCACATAAAAAGTG|CCCCTCTGEGGAATACACTACGTGACTTACCTGT 256
QR338707 1TATGEGTGGECAAGGGC TCGAAGAGGGATCCCCGGGGAAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EGCGGCGACCTGAAGTTGECTTCGGCTTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TG GAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCCTGCAGAAGTTCACATAAARAAGTG|TCCCTCTGGGGAATACACTACGTGACTTACCTGT 2566
QR338708 1ATGGTGGCAAGGG O TG GAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCGTGCGOGGCGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTCCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGGITGGATACAACTCT TGAGCGCCGAGCTTITMCCETGLAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256G
QR338709 1 ATGEG TG CAAGG G E T AAGAG G AT CC G G G ARAAC C TAC TG A G E G AG G E G G AGAT CGAGCG AT TG TG G GG E A TG AAG T TG ETTE TG ETTE T TE T TG TTEG C A TG EG TG GAACG G CTCETTC T TEACACCAGCCGGAG T TG GAAACTACCCG G TG GATACAACTC T TGAGCGLCLGAGCTTAMCEC TG CAGAAGTTCACATAAAAAGTG|CICCCTCTGEGGGAATACACTACGTGACTTACCTGT 256
QR33BTI0 1TATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGLCGGAGATCGAGCGLCAGTTEG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECCTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCEGGTGGATACAACTCTTGAGCGCOGAGCTTIAMCECTGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGEGGAATACACTACGTGACTTACCTGT 2566
QR338711 1TATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGoGARAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EG GG CGACCTGAAGTTGCTTCGGCETTECTTCTTGTTCGCGTECTGCGTGGAACGGCTCCTTCTTECACACCAGCCEGGAGT TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCCGAGCTT|ITIRMCCTGCAGAAGTTCACATAAARAAGTG|CCCCTCTGGGGAATACACTACGTGACTTACCTGT 266
aRr33ave 1 AT TG ARG G T AAGAGG AT CC G G G AAA L TAC T GA G G AG G G G AGAT CGAGC G CAG T TG TG E G GG E A TEAAG T TG ETTEG G ETTETTE T TG TTEGCG TE TG EG TG GAACG GO TCCTTCTTEACACCAGCCGGAG T TG GAAACTACCCG G TGGATACAACTCT TGAGCGCCGAGCTTAMCETGLAGAAGTTCACATAAAAAGTGICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 256
oR338713 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG LG GG ECGACCTGAAGTTGETTCGGCTTECT TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGG|TGGATACAACTCT TGAGCGLCCGAGCTTITMCCTGCAGAAGTTCACATAAAAAGTGICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 266G
QR338714 1ATGGTGGCAAGGG O TCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG CG GG CGACCTGAAGTTGECTTCGGCTTETTCTTGTTCGCGTCCOTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTITMCETGCAGAAGTTCACATAAAAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 256G
QR338718 1 AT TG CAAG GG T AAGAG G AT C G G G ARAAC C TAC T GA G E G AG G E G AGA T GAG G CAGTTE G TG G C GG E A TEAAG T TG ETTE GG ETTETTE T TG TTEGE G TECE TG EG TG GAACG G CTCCTTEC T TEACACCAGCCGGAG T TG GAAACTACCCG G TGGATACAACTC T TGAGCGLCCGAGC T TITIMCEC TG CAGAAGTTCACATAAAAAGTG|ICCCCTCTGEGGGAATACACTACGTGACTTACCTGT 256
OR3387 16 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCGTGCGCGGCGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCEGITGGATACAACTCTTGAGCGCCGAGCTTITMCETGLAGAAGTTCACATAAAAAGTGICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 2566
oR338r7 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGARAACCTACTCEGAGCGAGGCGGAGATCGAGCGCCAGTTCGTGCGLGGCGACCTGAAGTTGETTCGGCETTECT TECTTGTTCGCGTECCTGCEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTITMCCTGCAGAAGTTCACATAAARAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 264G
OR33B71E 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGECAGTTCGTGCECOGCGACCTEAAGTTGCTTCGGCTTCTTCTTETTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCECOGAGTTGRAMACTACCCGO[TEGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTECCCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338719 1TATGEGTGGCAAGGGC TCGAAGAGG AT CCCCG GGG AAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG EGCGGECGACCTGAAGTTGECTTCGGCETTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TG GAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICCCCTCTGGGGAATACACTACGTGACTTACCTGT 256
QR328720 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCGTGCGCGGECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCECTGLAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
OR338721 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCECGGGGAAACCTACTCGAGCOAGGCGGAGATCGAGCGECAGTTCGTGCECGGCGACCTEAAGTTGETTCGGCTTCTTCTTGTTCGEGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCOGAGTTGRAAACTACCCGOTHGATACAACTCTTGAGCGCCGAGCTT|TACCTGCAGAAGTTCACATAAAAAGTOCCCCTCTGGGGAATACACTACGTGACTTACCTET 256
QR338r22 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLGGAGATCGAGCGLCAGTTEG TG LG LG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECGTGCGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT  TGGAAACTACCLGGTGGATACAACTCT TGAGCGCOGAGCTTIAMCETGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
QR338723 1TATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGARAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EGCGGCGACCTGAAGTTGECTTCGGECTTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTECACACCAGCCEGGAGT TGGGAACTACCCGG|TGGATACAACTCT TGAGCGCCGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 266
OR338724 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCGTGCOCGGCGACCTGAAGTTGCTTCGGCTTCTTCTTETTCGCGTCCTGCGTGGAACGGETCCTTCTTCACACCAGCCOGAGTTGRGAACTACCCGOTBGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTECCCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338725 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLGGAGATCGAGCGCCAGTTECG TG LG LG ECGACCTGAAGTTGET TCGGETTET TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGLCLGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
OR3387 26 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLCGGAGATCGAGCGLCAGTTECG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTCOTGCGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT  TGGHGAACTACCCGGTGGATACAACTCT TGAGCGCOGAGCTTIAMCETGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 266G
OR338727 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCOAGGCGGAGATCGAGCGCCAGTTCOTGCOCGGCGACCTEAAGTTGCTTCGGETTCTTCTTGTTCGCGTCCTOCGTGGAACGGCETCCTTCTTCACACCAGCCOGAGTTGAAACTACCCGOTHRGATACAACTCTTGAGCGCCGAGCTTAMCCTGCAGAAGTTCACATAAAAAGTECCCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338728 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCG GG GAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCGTGCG GG ECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCGGITGGATACAACTCTTGAGCGCCGAGCTTAMCECTGLAGAAGTTCACATAAAAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
QR338729 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTEGAGCGAGGLGGAGATCGAGCGCCAGTTCGTGLEGLGGECGACCTGAAGTTGETTCGGETTET TECTTGTTCGCGTECETGEGTGGAACGGCTCCTTCTTCACACCAGCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGLCLGAGCTTIAMMCCTGCAGAAGTTCACATAARAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 266G
OR338730 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGECAGTTCGTGCECOGCGACCTOAAGTTGCTTCGGCTTCTTCTTETTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCOGAGTTGRAMACTACCCGO[TEGATACAACTCTTGAGCGCCGAGCTT|TACCTGCAGAAGTTCACATAAAAAGTECCCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338731 1TATGEGTGGCAAGGGC TCGAAGAGG AT CCCCG GGG AAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCG TG EGCGGECGACCTGAAGTTGECTTCGGCETTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTEACACCAGCCEGGAGT TG GAAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICCCCTCTGGGGAATACACTACGTGACTTACCTGT 256
OR338732 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCG TG LG CGGECGACCTGAAGTTGCTTCGGCTTETTCTTGTTCGCGTECCTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGGAACTACCCGGITGGATACAACTCT TGAGCGCCGAGCTTAMCCTGLAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
OR338733 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCECGGGGAAACCTACTCGAGCOAGGCGGAGATCGAGCOECAGTTCGTGCECGGCGACCTEAAGTTGETTCGGCTTCTTCTTGTTCGEGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCOGAGTTGRAAACTACCCGOTHGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTEECCCTCTGGGEAATACACTACGTGACTTACCTET 256
QR338734 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLGGAGATCGAGCGLCAGTTEG TG LG LG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTECGTGCGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT TG GHGAACTACCLGGTGGATACAACTCT TGAGCGLCOGAGCTTIAMCECTGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
QR338735 1TATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTEGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG EGCGGCGACCTGAAGTTGECTTCGGCETTECTTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTECACACCAGCEGGAGT TG GGAACTACCCGGTGGATACAACTCT TGAGCGCCGAGCTTAMCCTGCAGAAGTTCACATAAARAAGTGICICCCTCTGGGGAATACACTACGTGACTTACCTGT 266
OR338738 1 ATGGTGGCAAGGGCTCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCGTGCOCGGCGACCTGAAGTTGCTTCGGETTCTTCTTETTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCOGAGTTGRAAACTACCCGOTBGATACAACTCTTGAGCGCCGAGCTTAACCTGCAGAAGTTCACATAAAAAGTECCCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338737 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLGGAGATCGAGCGCCAGTTECG TG LG LG ECGACCTGAAGTTGET TCGGETTET TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCACACCAGLCCGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCGLCLGAGCTTAMCECTGCAGAAGTTCACATAAARAAGTG|ICICCCTCTGGGGAATACACTACGTGACTTACCTGT 256
QR338rae 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGGAAACCTACTCGAGCGAGGLCGGAGATCGAGCGLCAGTTEG TG LG GG CGACCTGAAGTTGETTCGGCTTETTCTTGTTCGCGTCOTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGHAAACTACCCGGTGGATACAACTCT TGAGCGCOGAGCTTIAMCCETGCAGAAGTTCACATAAAAAGTG|ICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 266G
OR338733 1 ATGGTGGCAAGGGCTCOAAGAGGGATCCCCGGGGAAACCTACTCGAGCOAGGCGGAGATCGAGCGCCAGTTCGTGCOCGGCGACCTEAAGTTGCTTCGGETTCTTCTTGTTCGCGTCCTGCGTGGAACGGCTCCTTCTTCACACCAGCCOGAGTTGGAAACTACCCGO(THGATACAACTCTTGAGCGCCGAGCTTACCTGCAGAAGTTCACATAAAAAGTECICCETCTGGGGAATACACTACGTGACTTACCTET 256
QR338740 1 AT TG ARG GG T AAGAGG AT CC G G G AAA L TAC T GA G G AG G G AGAT CGAG G CAG T TG TG E G GG E A TEAAG T TG ETTEG G ETTETTE T TG TTEGE G TE TG EG TG GAACG G CTCCTTCTTEACAC CAGCCGGAG T TG GAAACTACCCG G TGGATACAACTCT TGAGCGCCGAGCTTAMCETGLAGAAGTTCACATAAAAAGTGICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 256
OR338741 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEARAACCTACTECGAGCGAGGLCGGAGATCGAGCGCCAGTTECG TG EGLCGGECGACCTGAAGTTGET TCGGCTTECT TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCACACCAGLCEGGAGT TGGAAACTACCCGGTGGATACAACTCT TGAGCTCCGAGCTTIAMCCTGCAGAAGTTCACATAAAAAGTGICICCCTCTGEGEGGAATACACTACGTGACTTACCTGT 266G
QR338742 1ATGGTGGCAAGGG O TCGAAGAGGGATCCCCGGGGARAACCTACTCGAGCGAGGCGGAGATCGAGCGCCAGTTCG TG CG GG CGACCTGAAGTTGECTTCGGCTTETTCTTGTTCGCGTCCOTGCGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGGAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTIAMCCETGCAGAAGTTCACATAAAAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 256G
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OR328744 1ATGEGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEAAACCTACTCGAGCGAGGCGGAGATCGAGCGLCCAGTTCGTGCGCGGECGACCTGAAGTTGECTTCGGCTTETTCTTGTTCGCGTECTGEGTGGAACGGCTCCTTCTTCACACCAGCCGGAGT  TGGAAACTACCCEGGITGGATACAACTCTTGAGCGCCGAGCTTAMCECTGLAGAAGTTCACATAAAAAGTGICICCCTCTGEGGGAATACACTACGTGACTTACCTGT 2566
OR338745 1ATGGTGGCAAGGG L TCGAAGAGGGATCCCCGGGEGARAACCTACTEGAGCGAGGLCGGAGATCGAGCGCCAGTTCGTGECGLGGCGACCTGAAGTTGET TCGGETTECT TECTTGTTCGCGTECETGECGTGGAACGGCTCCTTCTTCEACACCAGCCGGAGT TGGAAACTACCCGG|TGGATACAACTCT TGAGCGCOGAGCTTAMMCETGCAGAAGTTCACATAARAARAAGTG|CICCCTCTGGGGAATACACTACGTGACTTACCTGT 264G
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Figure S4: Side and slant view of HLVd-infected hemp. Table S1: Accession numbers of Hop latent viroid isolates recovered in this study.



Table S1. Accession numbers of Hop latent viroid isolates recovered in this study.

Isolate number accession number

01 OR338705
05 OR338706
06 OR338707
07 OR338708
08 OR338709
10 OR338710
11 OR338711
12 OR338712
13 OR338713
14 OR338714
21 OR338715
24 OR338716
25 OR338717
26 OR338718
27 OR338719
28 OR338720
32 OR338721
33 OR338722
35 OR338723
37 OR338724
38 OR338725
39 OR338726
40 OR338727
42 OR338728
47 OR338729
48 OR338730
55 OR338731
58 OR338732
59 OR338733
61 OR338734
62 OR338735
66 OR338736
68 OR338737
69 OR338738
70 OR338739
72 OR338740
75 OR338741
77 OR338742
79 OR338743
80 OR338744

81 OR338745
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