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1.C2 | met odi ky

Pr v n2 patdgen®erticilliumnonalfalfaevl e sk ® r epubl i creceby !l r ¢
2017V0Lesk® republ i pmblematikatstaSeeodomustipatbgarizal Tv o d u
karant ®nn?2 choroby, pr otpartnelemiAngdd ®@n speolselon
spracovigtim wviBc lstobma @inkakueenos §nismgilcedantet @Bn 2
chmde na odolnost kVertticillium nonalfalfae Spol el nT Ammgoij éktza®r nu,
gl echtitel skl postup pSi tvorbhD genetick®ho
postup, vl|letnhN testace vichoz2ho materi &l u,
Verticilliumnonalfalfae  Z8 k!l adem vichoz2ho materi §lu je k

kter8 je sou|l 8st? N8rodn2?ho programu konzer

biodiversity (MZe 33083/0300 6.2.1f MZe L R) , kt er Retodikadyde r uj e
url ena pro zefektivnDn?2 \egricdlianh nofatialfaewvdl hersekl® n a
republice. Metodika budedki spozici vgem ugivatel Tm.

Met odi ka zahrnuje ¢glechtitelskl postup pr
byly vhodn® uprio pp l¥sotviatreslksokuo apl i kaci . Met odi
test ovs8n? Vedicillod mohataffagjt akk u st 8vaj2c2ho genof o
perspektivn2ho gl e€2Hteimt ejl s,k ®Aby mhykoi §nowy.n®
chmel ovou odr8gbdyu sceh nzeal| espl oadk npeisktS8ocvha tL.evs K ® r e p u

2. Dedikace

Met odi ka jre§nm?sk@Ein@nowan®ho visledku Seg
LTE20T8orAba genot ypch k vettinibum enonalfalfae mio d nT ch pr c
pNstovg8&n2 v Lesk® repuibl iPcreojie ko drjpSon csie ¢gEvr r oopps
uni e. Poskytovatelem finanln2ch prostSedkT j

Lesk® republ i ky.

3. Pvod

ViLesk® repulnlciece20dd woprv® vysVergcllilma kar a
nonalfalfae kter 8§ zpTsobuje vadnut?2 chmelovich r os
v produkci chmele (Lutz K. et al., 2019).svou ] asn® dobRD nenémutp S2 m®
pat ogenu ( RadR $PRezkn a%k.yVenidlliitk §9hatialfacby | y pozor ov §
inspektory bBKzZBZ v | ervenci 2017 na dvou cl



Ol omouck®m kraji v okrese PSerov. Wad&lagr®s t

chmelnici bylo napadeno odhadema% % r ost |l i n. PS2znaky zahrn
l istT, lodyh a cellTch rostlin a hnhRdnut?2 ¢
st Sedn2ch ag po v8&§gn®, vletnhD odum2r§n2 cell

Od roku 2018 je problemati ka t Wertciliun nov T c
nonalfalfaeS e g em & movi mezin8§rodn2ho projektu ATvort
Verticilliu nonalfalfaev hodnT ch prbe oK@t oe 8 @hnicivc eEvirfiop s k ®
vi 8mci programu EUREKA. Prvn2 | 8st?2 projektu
chmele na odolnost¥erticilium nonalfalfae Do soul asn® doby se na t
ani soulasnl sortiment odr Td wvcrh2nme | vl saknyit ug | te
patogenaywyr ovozn2ch chmel ni c?2 ch | ¥ertiallium noBalfafaeh 8 1 t
a vytvoSit novl glechtitel ski®genkbaoadt ®fhmz I
Soul asnhN se bude pratcgemet inak ivoylu gme 2 o dmop red u i
rezistence Vel ve st8vaj2c2ch odr T(¢F&sman c h mel
M. et al.,, 2017;Willaert L., et al., 2019)C2 | em bude nal ®zt potenci
geneti ck® mar knér yg |l percohtz etfed kstki®hml) pr ocesu.

Testace na odolnoktVerticillium nonalfalfagp r ov8d? j ediEv® opMa@o\ io
ves ovinsk®m DOstavu pro Vadkim a2glkani® ¥i2s | eh
dTlegit® pro vIibhNr mat drerelnatdolmost kiettidgiliom pr o g
nonalfalfae J e d T eggeinto gud ftollcihtt dvd klolhalm spodm2 nk §ch

ta mTge blt velmi zemid2d hWwodw. vi konnosti v
Viivem vysok® variability povDtrsdaedtnrt2cch

|l etech se preferuje stabilita vikonnost:i vV o p

2003) . Proto je v posledn2ch | etech ¢glechtt

aromaticklch odrTd chmel e ,vykigedv@un Tvcyhk avz olveast k

odolnost neg GateckI poloranlT | erveR8§8Kk.

4. VlIastn? metodi ka

Met odi ka zahrnuje postup test aW¥eticilbumt vor by
nonalfalfae Sou| 8st 2 metodi ky j e [ aplikace novlc

pivovarsk® praxe.



4. 1 Testovsg&§n2 vichoz2zho materi 8l u

Z8kl adem vichoz2ho ¢glechtitel sk®ho mat er |
Genetick® zdroje chmefgle¢hobiut e TG v Emaow &r ia§
2017) Kol ekce je charakteristicRBjSe gvyogdusg8mar
gl echtitelesxkR® crrdpublVW ce je Ministerstvem z
program konzergweaed i kMyethg2zw§mz T rostlin a ac
je poln2 kolekce chmel e. Udr govat &ae¢mit ®t o k

Genetick® zdroje chmele zaSazen® do t ®to
jejich Dtekd®8nzkdopin:

a) Krajov® a primitivn?2 for my.

b) PDstovan® a restringovan® odr Tdy.

c) Ostatn2 biologickl materi 8l (nov§ glechtDn
d) Pl an® chmel e.

Kol ekce chmel epojl @2 udkxogitek&Emraddv m8 vel kou v
vgechny pologky jsou pougiteln® pro g¢glechtn
dupl i kiovit®nabwv kryo kolekci. Pro testovs8§n2 vy
k Verticillium nonalfalfag  j sou genotty®tyo okdoetphetlweBenzyalzuimuj e
testovanlch odrTd chmele. Mnogen2 chmele pro

ze zelenlTch vihonT.

411Vyugit?2 rod neektuil c8krTnch  mar ker T pro identi fi

nonalfalfae

ObecnhD pl atekmn gglea rpaticgenTm j e zal ogena n.
proti genu Vvirulence patogena. Ukazuje se,
Verticilliu u rostlin spolelnhD|l@So®g mat ageéen
duplmkactrans!| ok armcese viopd nuTc,2 rpuakwgwena a | eho
Jako jeden ] i nnTch genT u rostlin byl pops8n gen
glechtitelskou prac?2 podaSil o z ¥etkilia v ®mdu Tdu
vadnut 2 (Dar by, 2001) . Na z@§&hatdibDclgllechanak
z2sk8no nhNkolik kandid8tn2ch homologicklch s
Vsoul asn® ddbf®ppzspbai jggnemy bdrT@0Cdasclddg( H

6



al ., 2021) a GPL (Natsume et al ., 2015), kde
varianty Vell (cotnigy Saaz/2020057/112540, Cascade000008F),-2Ve(cotnigy

Saaz/ 2020057/ 525, Cascade0 0igySaarR0200%//128C¢1% v e n | 1
Saaz/ 2020057/ 123138, Cascade0latvel23Be. VOeRYy?t 8
ve vgech molekul 8rnD testovanlch genotypech
genu Vel2 | kde byla nalezena dl iWyne8 Tvaargieanut as e:
Vexperi mentech na tab8ku byla prok8z8na 75%
varianty Vel2 A, kdegt o u s e KB ponze 0P (Somgrei ah,201Y). Tvte 1
sekvenl|l n2 var2i amnetjys ogie njyeldd en#®S2 ked ygh ar akt er i z
variant (Majer et al ., 2014) . Nag? dal g2 se
genflanTch druhT chmellNe kugea d®h muyk awairj iea mtbhyr §w
transl atovg&ny dpopugenrinbtekdyd8&mapR?Veledn§ s
2T, Vel2.4ca, Ve12.6, Vel2.5, Vel2 . 8 a variantu z20kphanBclsek
| eskTch chmel T. Bohugel nen?2 oy bBeBerazistence) a k |
Vel-2. Na z8kl adhD prote2) nps®uhompb BR) e elkavbeingd me
varianty Vel2.2, Vel2.2a a Ve12.7.

Consensus
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Consensus RTOEANTIECATATC ATARA ARKETE AG AAATETTACT TEACTAG AR THIETTACANCARG T1G TEAC FEAATGEARC 15 6 TARRAATIETACANTS T TECTTTEEACANATTC ECACATEG ARAHTC EETEG T 46 ANETAAR TAEATITECE L ATETC AN CARAEAATEARANITAG TERATTH C AcETETEC 6

Identity

CGATATGATACAGAAACTG A
GATATGATACAGAAACTS,

cer

AMACTTGCCT!

AGAMACTGAGAAA ACTA T: T AAAAATT! 3 " c » » CCATCTGAAGARACAA
AGAAACTGAGAAATC TTACTTCACTAGAC c ARTTGCCA e AAGAAACAA
TTACTICACTAGAC
TTACT!
TaC

GAAACTGAGAAR r T A a6 CGTAAL ATG TG GAACTA cm A T A
GANANTCHG AAATC TTACTTCACTAGAC ca y T TA c A B A ATTTCCHEATCTEARGA cTeTCGe

———



) 010 o0 0 40 0 o0 o0 o0 0 0 10 0 730 40 %0 700 0 30 00 800
Consensus G CATAACEAAETTEATGAGGAGATACCTAATTCGATITG GABAETTCGEARTG ¢ CARTETICTECATETG AATCTTTCETACARTEAACT ¢ AT AGEET G £AGE AACCT TAT ACTECTERTACTAG TETCTET 6 TOETTG ACCTARATI TEAATEAGCTTEATG 66 AAG ATTCECEE TETACEATEAGETHo TACETATAT
Ideniity HE I N I N S -

Ve2A BACAACCAAC TTCBCGAGGACATAC CTANT TGGATTTCGARAC TTG6C AR TGEGANTE TIETECATC TEARTCTTTCC TREARTE ARC T6ATGAGCCT6C G ARCC TTATACTE CTCCTACTAG TC TCTE TG TE CTTGACCTACATITC ARTCAGC TTC ARGLGARGATICE CCUTE TACCACEAGE TTGTACE TATATA
'Ve2 2 GBACAACCAAC TTCGC GAGGAGATACCTAATTGGATTTGGAAACTTGGC AATGGGAATC TTCTCCATCTGAATC TTTCC TACAATC AAC TG ATG AGCCT6C AGGAACE TTATACTECTE CTAC TAGTC TCTC TG TTTCAATCAGET TTGTACCTATATA
| Ved-2a GGACAACCAAC TTCACGAGGAGATAC CTAATTGGATTTGGARACTTGGCAATGGGAATC TTCTCCATC TGAATC TTTCE TACAATE AAC TG ATG AGCCTGE AGG AACCE TTATA T ATELEANEATTCCEEETEe FACCALCACE FTOTACIATATA
Ved 7 r.num.».cn-:scus“um:numunuuucnoc.c».m.wunnn-crucmm-rn-«mnu.ncn.:nnusccuc.acuc:runm:ncncw,xucr:1s7c:nnucucnﬂuncucnu 16062 AGATTCCCCOTE TACCACE AGE TTGTACC TATATA
. Ve2B GBACAACCAACTTCBEGAGGAGATAC CTAATTGGATTTGGAAACTTGGC AATGGGAATCTTCTCCATC TGAATETTTCE TEATEAGCC ACCETACATTTC AATCAGCTTC MG GGAAG ATTCECCOTC TACCACE AGT TTGTACC TATATA
| Ve2Ba CBACAACC AR TTCBECACOACATACCTARTTGEATITEOANAC TTUCCAATGCOAATE TTCTCCATC TOARTE TTTCE TAC ANTE ANC TEATEAGCETCE AGEANCE TTATACTE CTECTACTAGTCRC CTTGACCTACATITEANTCAGCCTTC ABGLOARGATTCE CCOTC TACCACCAGE TTETACC TATATA
Va2 9 COACAACE ARG TTCACACOACATACCTARTTEEATTTCOAMAC TTUGCARTECOANTE TTCTCCATC TEARTETTTCC TAC ANTC ANC TOATEAGECTEE AGEANC TTATACTE CTECTACTAG TCTCTBTOTCCTTEACC TA ATETE ANTCACE TTC MG ARGATTCC CCOTC TACCACE AGE TTETACC TATATA
Ve2T1 GGACAACCAAC TTCBC GAGGAGATACCTAATTGGATTTGGAAACTTGGC AATGEGAATC TTCTCCATC TGAATC TTTCC TACAATC AAC TGATG AGCC TGE AGS AACC TTATACTC CTC CTAC TAG TC TC TRTG TCCTTGACC TACATTTE AATCAGC TTC ARG GGAAGATTCCCOGTC TACCACE AGE TTETACC TATATA
Va2 GGACAACCAAC TTCGC GAGGAGATACCTARTTGEATTTGGANACTTGGC ANTGGGAATC TTCTCCATC TGAATC TTTCC TACAATE AAC TG ATEAGCC TGE AGE AACC TTATACTE CTCCT: TCTCTET TACATITCAAT CAGETTGTACCTATATA
0.veZ 4 GGACAACCAACTTCCGAGGAGATACCTAATTGGATITEGAAAC TTGGCAATGGGAATC TTCTCCATC TGAATC TTTCC TAC ARTC AAC TCATG AGCC TGCAGE AR CACCAGCTTGTACCTATATA
1.Ve2“da mruccucn-ucncunmcnnnum-nnunuununnrncrcrncrun-crmr-nuncuc-:n-rusccrc:m:uc:rnnm-crccncnn:rn-rwnn-nuc«mnsnuruscnununnnrcccncmucuacncnccnnn
2/ Ve2Tdb AR T TE AT AL TA AT T AT A A TG AR TG AT LT A T AT €T A€ A TG AG TG E A AR € T AT AT €T € A A T T IO TG TG LT TG ACC TAC ATRC ANTCAGCTTCATC GG ANG MITCCCCETCTACCACEAGCE TTE TACCTATATA
3 VedTdca R CAACE ARG TTCAC ACCACATAC CTAATTCLATITEEAAAC TGOt ARTECEARTE TTCBECATE TEARTE TTTECTAC AATC ARG TEATCAGCCTCE ACEARCE TTATACTE CTECT TCTCTCTGTCCTTCACCTACATETC AATAG TCTA AGCTTGTACCTATATA
1 Vei“dch GCACAACCAACTTCAC GAGGAGATACCTAATTGGATTTGCAAACTTGGC AATECGAATC TTCTCCATC TGAATC TTTCC TACAATC AAC T AT AGCCTGE AGEAACC TTA CACCAGCTTCTACCTATATA
5 Ved~dd m\uncucnucsunmu:nnnsnncmucnm».uu;u.nr-m-:ccucmu-rnm:nuncncnnuszmcucuccnuux--»ccnc«mnxcruncm-m.cc«mnncAu-:ucncneacuuncc(mcnmcuacnsncmnn
6.Ve2T6 SGACAACCAACTTCAC GAGGAGATACCTAATTGGATTTCGANACTTGGC ARTGEGAATE TTCTCCATC TGAATC TTTC C TACAATC AAC TG AT AGCC TGE AGEAACC TTATACTE CTC CTAC TAGTC TCTC T TECTTGACCT.

7.VeaT A AR CCANCTTEACCACCACATAC CTRATTCOATTTCEARACTTCOCARTEEEANTE TTCTCCATCTEANTC T TCE TACARTE ANCTE ATCAGCCTCE AGEARCE TTATACTECTCCTACTRG TCTETETETE CTTCACCTAC ATBTC ANTEACETTE ATECE

8.Vel_0 CGACAACCAC TTCACGAGGACATACCTAATTGGATTTGGANACTIGGCAATEGGAATC TTCTCCATC THAATC TTTCC TACAATC AAC TG ATE AGCCTGC AGE AACC TTATACTE CTCCTAC TAGTC TCTCTG TCCTTGACCTAC AT TC AATCAGCTTCATG GG AAG ATTCCCCTC TACCACCAGE TTGTACC TATATA
9.Ve2Z0w GGACAACCAACTTCRCGACGAGATACCTAATTGEATITEGAAAC TTGGC AATGGGAATCTTCTCCATCTGAATC TTTC CTAC AATE AAC T6 ATG AGCC TGE AGE AACCTTATACTECTCCTACTAG TE TCTC TG TC CTTGACE TACATI T AATCAGE TIC ATG GG ARG ATTCCCCGTE TACCACE AGE TG TAC TATATA

850 o0 0 00 o0 050 o080 o0 oa0 w0

10 10 820 50 1) 550 560 o 880 o0 20 1000
Consensus A AT T A EANT AN EF T TAC T EETEAMTEEETAR . o oo e . SACTATATTEE T T TTTEANACAACEATETTARE 00 TATTATGEEAAATEEATATG TANT 0 EAC EETALE TTENAG T6ETTCARTEG TETTACAATARTTTARCEAG 10 ARRTACETAMAT TG TET TTAT:
Ider

ntity

Ve2A TAGATTICTCTAGCAATAACTTTACTICCTCAATICC TACAGACATTGGTANTCATCTTARTTTC ACTATATTCC TCTCTGT; TTACTGETAT W< CTACCTTCAAGTGCTTGACTIGTCTTACAATAATTTANIGE AGTGAAATACCTAAATGTC TG TC TG TTATI
Va2 2 TAGATTTCTCTAGCAATARCTITACTICCTCAATTCE TACAGACATIGGTAATC © ToC AECTACE TTC AR CAATAATT: TETCTGTTAT!
Ve2“2a CTAGATTTCTCTAGCAATAACTTTACTICCTCAATICCTACAGACATTGGTAATCATC TTAATTTC. CATATGTAATGCABC CTACC TTCAAGTGCTTGACTTGTCTTACAATAATTTANGCAGTGAAATACCTARATGTCTGTC TGTTAT
|Ve2~7 TAGATTTCTCTAGCAATAACTTTACTICCTCAATTCC TACAGACAT: TTAATEEC A TCTOTTICAAACAACE ATCTTAC 766 TATTATGCCAAAATCCATATGTAATGE AGE CTACE TTC AAG TG CTTGACTTGTCTTACAATAATTTAAGC AGTGARATAC CTAAATGTC TG TC TGTTATI
V2B \TAGATTTCTCTAGCAATAACTTTACTTCCTCAATTCCTACAGACATTEGTAATCATC TTAATTTC. nsrAIr('nu:crrrA
Ve2Ba ATAGATTTCTCTAGCAATAACTTTACTTCCTCAATTCCTACAGACATTGGTAATC X AAGTGCTTGACTIGTCTTACAATAATTTAAGC AGTGAAATACCTAAATGTCTGTC TGTTAT!
Vve2 g TAGATTTCTCTAGCAATAACTTTACTICCTCAATTCC TACAGACATTGGTAATC ATC TTANTIN AC TATATICC TCTCTETT 1) AAAATE CATATETAATGOAGE CTACE TTC AAGTEE TTCACTTGTCTTACAATAATTTARGE ACTOARATACCTARATETCTETC TETTAT!
Va2l \TAGATTTCTCTAGCAATAACTTTACTICC TCAATTCC TACAGACATTGGTANTCATC TTAATTTC ACTATATTCC TCTCTETTTC AAACAACE ATCTTRE T AT A AT AT AT TANTCC A CTACC T MG O TTAC T TCTTACATANTTTAACC ACTCAMATACCTARATCTE TO T TGTTAT:
| Ve2 "3 TAGATTTCTCTAGCANTAACTTTACTECCTCAATTCC TACAGACATTGGTAATCATE TTAATTTC AMACAACCATC ANATCCATATGTA
0.veZ 4 TAGATTTCTCTAGCAATAACTTTACTICCTCAATTCC TACAG ACATTGGTAATCATC TTAATTTC AC TATATTCC TCTCTGTTT TTA A AATECATATETAATCC ACECTACE TTC ANGTECTTCACTTC TETTACAATARTTTANCE A TCARATAC STARRTETE TE TE T TTAT!
1.Ved“da AT TC TG AN A T A TT € IO AN T € TAC A AC AT TG CTAATCATC AN T AC TA T AT EC €T TC T TTTC AR ARG € ATCTTAC TG TATTA TG CCAANTE CATATC TAATCCAGE € TACC TTC ARG TG CTICAC TG TCTTACM TAATTTANGE A TEARATAC CTARATC T TC TE TG TTAT:
2.Ve2Tdb TAGATTTCTCTAGCAATAACTTTACTICCTCAATTCC TACAGACATTGGTAATCATC TTAATRI ATATCTAATGCA
3 Ved“dca B S e e S e e e e e S b R e e e ] TAAATGTCTGTC TGTTAT
4.Ve2”dch \TAGATTTCTCTAGCAATAACTTTACTTCCTCAATTCCTMCAGACATTGGTAATCATC TTAATITCAC TATATTCC TCTCTGTTT TTACTGGTAT: ATATCTANT CCAGECTACE TTC ANCTELTTONC TTOTCTIACARTARTTT ARGE ACTEARATAC CTARATCTE TETC TCTTAT)
5.Ve2T4d \TAGATTTCTCTAGCAATAACTTTACTICCTCAATICE TCTTICAAACAACT CAAAATCCATATCTAATCC ABK CTACC TTCAAGTGCTTGACTTGTC
9¥9%Ta AGACATTGGTAATCATCTTAATTTCACTATATTCCTCTCTETTTCAAACAACCATCTTA AMATEC AGCCTACCTTCAAGTGCTTGACTTIGTCTTACAATAATTTAAGCAGTGAAATACCTARATGTCTGTCTGTTATI

e AGacaT TTAATITCACTATATICETCTCT AACAA TTACTGETAT ARAAT CAGCCTACC TTC AAGTSCTIGACTIGTCT 7 TETCTCTTAT

8.Ve2 0 ATAGATTTCTCTAGCAATAACTTTACTICCTCAATTCC TACAGACATTGGTAATC ur CCTACCTTC A

9.Ve2Zow TAGATTTCTCTAGCAATAACTITACTICCTCAATICE TeTeTer TTAC THT CTACCTTCAAGTGCTIGACTIGTCTIACAATAATTTAAGCAGTCARATACCTRARTCTCTEIC TETTAT)
1000 1010 1020 1530 100 1950 1060 197 100 110 110 1120 1 50 1.150 1170 1180 1190 120

Consensus TATGAGTEACACTETTG GTCTACTC AATATAEG AC AMAACAACT TEATAC 6 ETEAATTERTS ATCRETTTER G T CTATTCCATETTC GG AATAATAATATC)

Identity
V24 AT A A AT T T GTG AT TCAATATAC AGARAAC M CTTCACACGETC ANTICC TEATECC TTTCCETT TABTTETICITTAGACAC CCTAGATC AN TGS GAATTC TCTATCCTHTT ACATTACAGETATTGCACCTTE GG ANTAATATG)
Va2 2 TATEACTCACAC T TTOTOTACTEAATATAT CACAAAAC MACTTCACAGGTCANTTC TG AGACCCTAGATCT ANTCECANTTCEATACARGECCACA ART accazatiae CCTTCGGAAC AATAATATG)
| Ve2“2a TATGAGTCAG TeCTOATECCTTICC T TABTTCTICTITAGACAC CCTACATCTC AATECEARTTC, e CCTTCGGAAT
|Ve2~7 EATCAGTCACAC T TTECTETAC TEAATATACACARAAC MACTTCACACGETC ANTTEE TG ATECE TTTCE GTT TATTUTTBTITAACAC CCTACATCTC ANTGSCANTTC TATCCTRTT ror CCTTGRGAACAATAATATG)
Va2B TATGAGTCAGACTC TTGGTCTACTEAATATACGACARAAC AACTTCACAGGETC ANTTCC TG AT TeceTT TABTTGTTCTITAGAGAC COTAGATC: fcAununrrﬂ‘ruuccstuu AWTC TCTATC CTHTT EATTACACETATTECACETTE CEARC ARTANTATE
| Ve2Ba TATGAGTCAGACTC TTGGTGTACTEAATATACGAGAAAAC AACTTCACAGGCTC AATTCC TG e EACCCTAGATETE AATEEARTTC ACCAGATTAGAGETATTGGACCTTEGGAAC AATAATATG)
Ve2 9 TATGAGTCAGACTC TTGGTGTACTGAATATACGAGAAAAC AACTTCACAGGCTCAATTCC TEATGCC TTTCCETT -SSR S ot el i TCTCTATCCTHTT AGATTAG CTTGGGAACAATAATATG]
Va2l TATGAGTCEEACTC TTGCTCTACTGAATATACGACARAAC ANCTTCACAGGCTC AATTCC TG ATGCE TTTCC 61T TAATTGTTGTITAGAGAC CCTAGATCTCAATGEGAATTCGATAGAAGGCCAGATTC C ABATTC TCTATC CTCTTGE ACC AG ATTAG AGGTATTEGACC TTGGGAAC AATARTATE
| Ve23 TATCAGTCRGACTC TTGTGTACTG AATATAC CAGARAAC ACTTCACAGGCTC AATTCC TEATECC TTTCCETT TAATTGTTCTITAGAGACCCTACATCTC AATGEGAATTCGATAGAAGEGCAGA TAG CCTTCEGAAC AATAATATG)
0.VeZ 4 TCTTECTETAC AACTTCACAGGCTCAATTCC TGATECC TTTCCETT TAATTGTTCTITAGAGACCCTAGATCTC AATGEGAATTCGATAGA, TTCTCTATCCTCTT AGATTAG, CCTTGGGAACAATAATATG)
1.VedTda TeITerTeTAC MeTTe TCCTEATECCTTTCCETT T T TG A AL A AT TC A TGS AR TTC LA TAGAA LG CCAC AT T AN T TC TCTATC LT TTCCACC ACATTAG AGETATTCCATCTTSCCAACANTARTAT)
2.Ve2T4b TTC. TeeTeaecerTIceeTr AATTG TIETCTATCCTCTTEE M CARATTACAGCTAT TE AL E CAATAATATG]
3 VedTdca A TCACTEACACTE ITEaTeTACTEARTATAC CACBARACARETTEACAGEETEAR TTCETEN TTTCC T NG GG Mnsn’rnnuuc(cn‘n(‘rcAu:cnnrcnnsm:“:Aw\rxc)\ TATHCTCTTGCACCAGATTAGAGETATTGGAC CITeeeARCAATANEATE!
4. Ve2”4ach TATGK"H‘AEACT(‘T‘I‘G(»TSTACTGAATAHCLALEAAACAACTYL‘H‘AGGC!tAM"ICQTGATH'L"I‘l'TtC-I-GE-ﬁIAAH‘GTTCT\'TAGADACtl‘n‘ATCTl‘AA!“PAAT?C&U‘ADAA&GGEAGA'K‘NCA AH'C\‘ETAT?CT&"HECACCAGI'H'AGAGH’AYT‘GA(‘C‘H’GG&AACAATAA!ATDI
5.Ved~dd TCTTECTETAC arcT cTamr TAATTCTTCTITAGAGACCCTACATCTC AATGGGAATTC! TCTTGCACCAGRTTAG CCTTCCCAACAATAATATG!
6 Ve2 6 TCTTECTETAC TIC. eTeNTeccrTTecaTr TAATTETTCTITAGAGACCCTAGATC TCAATGEGAATTCGATAGAAGGGCAGATTC CABATTC TCTATCCTCTTGCACCAGATTAGAGETATTEGACCTTCGGAAC AATAATATG)
7.VelT TCITECTGTAC TrC TCCTEATECCTTICCGTT TAATTGTTCTITAGAGACCCTAGATCTC AATGGGAAT TeTCTATCC CACCAGATTAGAGETATTGGACCTTGGGAAC AATAATATG)
8.Vel_ 0 c AACAXCTTCACAGGCTCAATTCC TEATCCC TTTCCETT TAATTCTTCTITAGAGAC CCTAGATCTC AATGEGAATTCGATAGAAGG GRAGATTC CAGARTC TCTATMC TCTTGC ACC AG ATTAG AGETATTGEACC THGGGAAC AATAATATG
. Ve2~0ow TeTTEGTETAC c T TeCTMATOCCTTICECTT TAATTCTTCTTTRCAGACCCTACATE TCAATCECAATTCOATAGAAGE G TC CARMTC TCTATCC TCTTCE ACCAGATTAGAGTATTCGACCTTO GOAAC AATAATATE)
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. Ve2A TEACTGGTEATTTTCCATCCNTETTGCAARMACATATC CHCATTA, AGATT TELA\':(‘(AAG A AN TTCAA. ATAACAACTETAGTGGTAATCTAL - TTGETY
. Ve2 2 TEAGTGGTOATTTTICCATGCNTGTTGAARMACAT & T lul;‘nc\"{m’nc AGAI‘TTAA ATTCCCCTGCAAMBTGGGATAATC TTCAAATTGTCGACTTAGC TC AC AACAAC TCGTAATCTAL AATGTTES T
. Va2 2a TcAcT:n'ch‘H'n‘ctA1=r TI‘HGAA.A & AGEBGTACTICTG ATTEB).'ECl‘AlGAYT(‘CC."EI;AI.{EGEATAATCl'TCAAlTTCT(ClL‘TYAGl‘TCATlA(AAl“'.TADTDGl‘lAl’{‘Tl AATGTTRETY
Ve 7 T TAACBUTACTTGTGETAC GATCCANC ACATTTARGRGECEE s TTC AR, GCTEACAAC AACTRTAGTECTARTCTA AATOTTEET)
. Ve2B 15).615!’-'!5”'711‘( ATGCH 1‘YYGRI-ACH'A1(ri(AT'IAAUII:TAfYYGYKr‘Ht‘AH‘(AA(AGATYTAAGUSGK'E(AT‘ICDATE('CAlzn’ﬂ‘\'l‘1‘15‘AI.IGBHA‘IAA"\"HAAATTG\'I‘GA(‘TYAG?T!ACAM‘AA(TI'HFTBGIAAH“H AATGTTGE T
Ve2Ba TCAGTCGTEATITTCCATG CHTGTTCANMEACA GoTacT AceATC ARG ACATT ATTGEATOCCANG, AABETCEGATAATC TTC ANATTGTECACTTAGCTEAC A~ A TTTACTGTAATCTA ANTOTTOT)
Ve2 0 T ABEACATATC CECATTAACE GATTTAAGEGGCGC AGATTCCCTTEGAM TTCAAATTGTCGACTTAGCTCACAACAACTTITAGTEGTA, TTCT)
Va2l TCAGNGGTEATTTICCATGCTTTITGAAGA .umccmmmmcmmmmcmmm ATTecce TTCAAATTGTCOACTTAGCTC AC AACAAC TTTAGTCGTANTC TATCC G AC AC TGE TTAGE AAGATLGAAAGC AATCRTTET)
VedT3 TCACBGGTEATITICCATGCTTTTTG AAGARCATATE CACATTAAGAGTAC TG ACATTTA ‘ an TTCANATTGTCGACTTAGCTEACAAC AT TTTAG TS GTAATC TATCCGEAC ACTGE TTHGS AAGATE GAAAGC AATCRTTET)
0:veZ 4 GerrTT ACATTAAGA Aearr aTTe TTCAMATTGTCOACTTAGCTCACAACAACTT AcacTocT AATCHTTET)
1.Ve2Tda TTTCCATECTTTT cACATTARGAGTACTTGTOE AGATTTA ToeAT cu'«cc(Nuurncewnncn(unncrrucrnsrrruurucn TATCCeoACACTLCT AATCRTTET)
2 Va2 dh TCACMGETEATITICCATOCTTTT: ca AcATT AAGATCGAAAGC AATCHTTET)
3 Ve2“dca TGAG) LsmﬂnccAnc'rnrnucanun'rccA(AxnAHnncn’cncn:snc(uns usu-«cu rrcAAAHGT(GHHAS(T:ACM(u(rrnsnnnucnncscuAc!cc'rns&usn“uuclue TTeT)
.Ve2Tdch TTTCCATGCTITT ATTAAGACTACTTGTGE eATTT ATTCGAT, ec TTCAAATTGTCGACTTAGCTC AC AACAACHT: TATCCGoACACTCCT AATCTTTET)
5 Vea4d oA atecTrTT CCAACACATT mz,mmMmmcmm-“mmnmmmmmmcmmmm CAATGTTECTI
6.Ve2'6 TTTCCATGCTTTT! CACATTAAGAGTACTIGTGE AGAT 'rcAAATH,'HGAH‘IAG!'RAClA(AA(TH’AGTSGTAA!’(‘MN(‘GSA:A&!GCTTAEGM\SATEGM«AH AATCETTGTY
7.Ve2T ToACMGETCATITTCCATECTITTIGAAG MCATATC CACATTAAGAGTACTIGTGE c T e CTTC AAATTCTCGACTTAGCTCAC A ~ACT TATCCGEACACTGET: mreT)
B.Ve2 0 TTCCATCCMGET: nnnu,n.s:.cunsuucunnlclrnsn-msa A LC ST ANATTETCoAeTEAGCTENE AC ARG TATCCGGACANTGL T w
9.Ve2Zow TGMNHGATH‘N:n::rnncAWcnrculcMcAsnﬂ'AAu“:on\rnsusc:ul.n'rlclcNMA-’“unurixnMA'n:,rmAthc TAGBCGEACACTGET! CANTGTITOT)
1400 1410 1420 a0 440 1460 1400 1470 1400 1900 1500 1510 1520 15% 150 1850 1530 1670 1490 : !

Consensus TG ATE ARTEF AT RTEAAAEACTTALG ATFTGANTITETAC AACTEAG TS EATEATG ATATTATEAA ATEAAC 6 MG L TTACETTEAAG TTEAAGAS ATEANG ETERAG AAG ATEET TALTG TETTEATTIECATTC ATTITTET TG EAMEEATET TG TAG G ATEARTATIAG A CEANATS ]
Koty T - e | EESSS Sy S -

Ve2A, GITGATGACTCTATGC TCAMAMAC TTACRATTTARTTTC GARATTATC GGTTACCTTCAAAGETC AGAGATE AAGCTCCAGAAGATE CTTAC TGTCTTCACTICCATTGATITTTCTTGC AACCATC TTGTAGGATCAATACC AGAGBAAATGGGACAAC TAC GAGRICY
Vel 2 GITGATGACTCTATGC TCAMAMAC TTACKATT TRAATTTC TAGAAGTCAGTGBATCACGABATTATC ANGATCAAGTGAC GGTTACC TTEAAAGETC ABGAGATE AAGCTCCAGAAGATCCTTAC TGTCTTCACTTCE ATTGATTITICTTG AACCATCTTGTAGGATC AATAC € AGAGE ANATG GGACANC TACGAGGGCT
| Ve2-2a GTTGATCACTCTATGCTCAANEAC TTACGATTTBAATTTC TAGAAGTCHGTRATCACG ABATTATC ARG ATC AAGTGAC GG TTACC TTCAAAGETC MBS AGATE AAGE TCCAGAAGATE CTTAC TGTCTTCACTICCATTGATTTTTCTTOE AACCATC TT6TAGGATCAATACE AGAGE ANATGGGACANC TAC GAGHISCT
| Ve2-7 GITGATGAC TCTATGC TCAAMIAC TTACGATT TRAATTTCTAGAAGTCBG TEBATCACGARATTATC AGATC ARGTGAC GG TTACC TTCANAGETC MG AGATC AAGCTCCAGAAGATCC TTAC TGTCTTCACTTCC ATTGATTITTCTTGE AAC CATCTTG TAGGATC AATACE AG AGBAAATG GGAC ARG TAC GACRG €1

GTTGATGACTCTATOC TCAACAC TTACGATTTGAATTTETAGAMBTCAGTGCATCACGATATTATC AMGATC AAGTGAC GG TTACC TTCANAGH
GTTGATHAC TCTATGCTCAMAC AC TTACGATTTGANTTTC TAGAACTCAGTOCATCACGATATTATC AGATCAAGTGAC GG TTACC TTCAAA

V2. 'rcAnn.nrAurrcuuuunct1ne1nc'rr(A:"rnnt.nrﬂrrnl.(AArcn(nuucncun(cAaAUJAnc:urAAcncuucn
0. Vo7 . TCAAGAGATC AAGCTCCAGARGATE CTTAC TGTCTICACTIC TITTCTIGEAAC CATC ATACCAGAGBANATGGGACANC TACGAGGGCT
1.Vel~da CTTEATEAC TCTATCCTCARRC AC TTACCATTTEARTETCTACAACTCACTECNTCAC GATATTATE AMGATEAAGTEAC 6 TTACC TTCARRGHTC ARG AGATC ANGCTCCAGARGATECTTAC TETCTTACTTCC ATTOATTETTE TTCE ANE CATE TTGTACLATE ANTACC AGACBARATECEACAACTACEACEEET
g‘vu:‘n GTTGATGACTCTATGOTCAAACAC TTBCGATTTGAATTTCTAGAACTCAGTECATCACGATATTATC AAGATCAAGTGAC GG TTACC TTCAAAGNTC AAGAGATC AAGCTCCAGAAGATC CTTACTGTCTTCACTICC ATTGATTTTTCTEGE AAC CATC TTG TAGGATC AATACC AGAGBAAATG GG AC ANC TAC GAGGGC]
Veidca GTTGATGACTCTATGCTCAAAC AC TTACGATTTGAATTTC TAGAAC TCAGTSCATCACGATATT TACCT 6 TTACTGTCTTCACTICE ATTGATTITTCTTGE AAC CATCTTG TAGGATC AATACC AGAGRAAATS GGACAAC TACGACGGC)
1 YVeaTteh GITGATGAC TCTATGCTCANAC ACTTACGATTTGAATTTC TAGAACTCAGT! c CMGTTACCTTC c TBCA TCCTTACTGTCTTCACTICE ATTGATTITTCTTOE ARCCATE TTETAGGATC AATACE AGAGRAAATG GG ACARC TAC GCAGGSCT
5. Vel GTTGATGACTCTATGCTCAMAC ACTTACHATITGAATTTC TaTe TACCTTC c AAGCTEC CTTACTGTCTICACTICE ATTGATTITTCTTOC AAC CATCTTETAGGATCAATACC AGAGEAAATG GGACAAC TACGAGGECT
9\/31'5 FITCATHAC TETATEETCAMAE M TTACEATTTENTITE TAGAACTE AE TS TACCT c. e CCTTACTETCTIEACTIC ATTGATHITICTTCE AR CATCTTOTAGCATE AATACC ACAGE AMATS GEAC M TACEAGGEC)
VedT 176 TCAKACACTTACGATTTGAATTTCTAGAACTCAGT TTCAAAGETCAAGAGAT . AGATCCTTACTGTCTICACTICCATTGATRITICTIGE AAC
8.Ved 0 CMTCATEAE TCTATCE TCAME A TTBECATITEANT TR BTCAGTGC. TACCT c 616 TTAE TCTCTYCACTTCE ATTCARMTNTCTTCE ARG CAFETTE TS CARC AATACE AGACE AABTCCEACARE T CACCHE
9. Ve2“0w GETTEATEACTCTATOCTCARACACTTACGATTTGAATTTC TCCOmS . TACCT ¢ aaee CCTTACTGTCTICACTICCATIGATTITICTIGCAACCATCTTGTAGGATCAATACC AGAGE AAATGGGACAAC TACGAGHGCY

Obrg8zek 1.: Sekven]| n? homol ogie a polymorfi
rezistence Ve svyznal enou pozic? j e Geneidus Pro K.8.2 PCR
Biomatters Ltd., Auckland, New Zealand)



