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»{,QO:@@ Patogen Hostitelska rostlina
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Patogen obvykle nese gen

Avr
avirulence (avr), jehoz
produkt (elicitor) je rostlinou
rozpozndvdn pomoci genu |
rezistence (R). \ R
Avr

Elicitory - latky, které jsou schopné vyvolat obranou reakci u rostlin

uvoliiované patogenem do prostredi
soucast patogenu
glykoproteiny, chitinové fragmenty, proteiny, nizkomolekularni

latky, anorganické latky, atd.


http://images.google.com/imgres?imgurl=http://www.biologie.uni-hamburg.de/b-online/fo35/1f.jpg&imgrefurl=http://www.biologie.uni-hamburg.de/b-online/e35/tmvsympt.htm&h=236&w=229&sz=16&tbnid=JcwewINFmnMhOM:&tbnh=104&tbnw=100&hl=cs&start=9&prev=/images?q=TMV+virus&svnum=10&hl=cs&lr=&rls=SUNA,SUNA:2006-12,SUNA:en&sa=N

NaDp:  NADPH K

H* H*
Pozdni faze obranné r'eakce'
radové hodiny od pridani elicitoru
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http://en.wikipedia.org/wiki/Image:Myoglobin.png
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),i@ Obranné proteiny
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@  Skupina PR (pathogenesis related) proteind

B0 Syntetizovdny ve velké mire pri napadeni nebo poskozeni rostliny

B Dle funkce a G¢inku se déli do trid, v kazdé tridé se vyskytuji dvé
isoformy - kyseld a bazickd

o Kyselé isoformy jsou vylu¢ovdny do extraceluldrniho prostredi,
bazické poté do vakuoly

o Exprese kyselych forem byva ¢asto spojena s tzv. systémové
havozenou rezistenci (SAR)
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Rozdéleni PR (pathogenesis related) proteind

Trida Typicky zastupce Funkce

PR-1 PR-1 (tabak) neznama

PR-2 PR-2 (tabak) B-1,3-glukanasa

PR-3 P, Q (tabak) chitinasa

PR-4 ‘R' (tabak) chitinasa

PR-5 S (tabak) podobny thaumatinu
PR-6 Inhibitor | (rajce) proteinasovy-inhibitor
PR-7 Peo (rajce) endoproteinasa

PR-8 Chitinasa (okurka) chitinasa

PR-9 “lignin-forming peroxidase' (tabdk) peroxidasa

PR-10 'PR1’ (petrzel) podobny ribonuklease
PR-11 chitinasa tfidy V (tabdk) chitinasa

PR-12 Rs-AFP3 (fedkvicka) defensin

PR-13 THI2.1 (Arabidopsis) thionin

PR-14 LTP4 (je€men) lipid-transfer protein
PR-15 OxOa (jecmen) oxaldt oxidasa

PR-16 OxOLP (jecmen) podobny oxalat oxidase
PR-17 PRp27 (tabak) neznama

van Loon L. C., Rep M., Pieterse C. M. J.(2006): Significance of Inducible Defense-related Proteins in

Infected Plants. Annu. Rev. Phytopathol. 44, 135-162.
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Obranné proteiny

Enzymy (¢astnici se syntézy signdlnich molekul, fytoalexin,
tvorby H,0,, atd.

g fenylalaninamoniak lyasa

1 lipooxygenasa

B ACC syntasa

1 5-epiaristolochene syntasa

# NADPH oxidasa

B 3-hydroxy-3-methylglutaryl CoA syntasa



Signalni molekuly
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Kys.linolenova Fenylalanin

1 lipooxygenasa 1

trans-skoricova k.

13-hydroxyperoxid
* alen oxidasa syntasa l'
* alen oxidasa cyklasa kys. benzoova
12-oxophytodienova kys. 1 BA-2-hydroxylasa
1 OPDA reduktasa

kys. salicylova

l 3x pB-oxidace
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Napadeni, Herbivorni
hmyz

Systémovy
transport

Kyselé PR proteiny Phytoalexiny
Obranné reakce Fenolicke |.
Soucdsti bunécné stény
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@ Cryptogein

@ proteinovy elicitor patrici do skupiny elicitind vylucovany houbou
Phytophtora cryptogea vyvoldvajici velmi silnou obrannou reakci u
rostlin tabdku vedouci k nekrdze

@ obsahuje hydrofobni kavitu, do které se mohou vazat steroly a
mastné kyseliny, proto je razen mezi lipid transfer proteiny (LTP)

cry ptogein.add
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NAD(P)H 2H*

Syntéza obrannych proteini
(PR1a, PR1b, PR3a)
—> Aktivace enzymu
(NADPH oxidasa, LOX, STR, PAL)




Identifikaci jednotlivych druh
vaclavek



v Evropé bylo popsano sedm druhi vaclavek:

A. borealis, A. cepistipes, A. ectypa, A. gallica, A. mellea,
A. ostoyae and A. tabescens

Hlavni ekologicka funkce:

Dekompozice drevni hmoty, ale velmi casty prechod k nekrotrofnimu

parazitismu

druhy hodnocené jako slabi parazité
A. borealis, A. ectypa, A. gallica and A. tabescens

druhy hodnocené jako vazni parazité na stresovanych drevinach

A. mellea, A. ostoyae and A. cepistipes
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P Identifikace jednotlivych druhi vdclavek

Parové testy

ZaloZeny na kompatibilité nezndmého izolatu s testovacim druhem

éﬂ? Casové ndroéné, v pripadé diploidnich vzorkd jsou
vysledky Casto Spatné interpretovatelné

Metody zaloZzené na analyze sekvence DNA

n RAPDs (random amplified polymorphic DNAs)

n  RFLPs (restriction fragment length polymorphisms ) - IGS a
ITS oblasti

o sekvenace specifickych oblasti

é}f Nutnost Cistého mycelia vaclavky nebo plodnic
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\7~  Identifikace jednotlivych druhi vdclavek na zdkladé RFLP

borealis
ostoyae
gallica
cepistipes
tabescens
mellea

borealis
ostoyae
gallica
cepistipes
tabescens
mellea

borealis
ostoyae
gallica
cepistipes
tabescens
mellea

cmalyzy ITS oblasti

Sekvencni homologie ITS1 oblasti
AR1

TCCGTAGGTGAACCTGCGGAAGGATCATTATTGAAACTTGAA-TCGTAGCATTG-AGAACTGTTGCTGACCTGTTAAAGGGTATGTGEACGTTCGACGTG
TCCGTAGGTGAACCTGCGGAAGGATCATTATTGAAACTTGAA-TCGTAGCATTG-AGAGCTGTTGCTGACCTGTTAAAGGGTATGTGEACGTTCGACGTG
TCCGTAGGTGAACCTGCGGAAGGATCATTATTGAAACTTGAAATCGTAGCATCG-AGAACTGTTGCTGACCTGTTAAAGGGTATGTGEACGTTCGACGTG
TCCGTAGGTGAACCTGCGGAAGGATCATTATTGAAACTTGAA-TCGTAGCATTG-AGAACTGTTGCTGACCTGTTAAAGGGTATGTGEACGTTCGACGTG
TCCGTAGGTGAACCTGCGGAAGGATCATTACTGAAACTTGAA-TCGTAGCATGGCAGAACTGTTGCTGACCTGTTAAAGGGTATGTGEACGTTTGAAGTG
TCCGTAGGTGAACCTGCGGAAGGATCATTAATGAAACTTGAATTTGTAGCATTG-AGAACTGTT( : ACGTTCAAAGTG

khkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkk hhkkhkkhkkhkkhkkhkk * khkkkhkkhkk *k *hkk hhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkx * *k%

TTGCG--TTCTATTC--ATCCACCTGTGCACCTTTGTAGACTTGATTAACTTTCGCTCTCGAG--CGGTTAGAAGGGTTGCTTTC-—————-—--— GAGCTC
TTGCG--TTCTATTC--ATCCACCTGTGCACCTTTGTAGACTTGGTTAACTTTCGCTCTCGAG--CGGTTAGAAGGGTTGCTTTC-—————-—--— GAGCTC
TTGCG--TTCTATTC--ATCCACCTGTGCACCTTTGTAGACTTGATTAACTTTCGCTCTCGAG--CGGTTAGAAGGGTTGCTTTC-—————-—--— GAGCTC
TTGCG--TTCTATTC--ATCCACCTGTGCACCTTTGTAGACTTGATTAACTTTCGCTTTCGAG--CGGTTAGAAGGGCTGCTTTC-—————-—--— GAGCTC
TTGCG--TTTTATTC--ATCCACCTGTGCACCTTTGTAGACTTGGTTAACTTTCGCTCCAAGGGCTGGATAGAAGGGTTGCTTTC-—————-—--— GAGCTC
TTACGGGTTCTGTTCTAATCCACCTGTGCACCTTTGTAGACTTGGTTAAGCTTCGCTTTCGAG--CGGTTTGAAGGGTTGCTTGCTTTCGAGCTAAGCTC
*k kk  kk k kkk  kkkkkkkkkkkkkkhkkkkhhkkkkkkkhkkkkkkk kkkkkk * *k k kkkkkk kkkkk * *kkkk

CCTTTGTCT-ATCAAGTCTATGTCTATATAATCTCTTGTATGTCTAGAATGTCTTGTTTATGGGACGCAAGTC-TTTAAATCTTATACAACTTTCAACAA
CCTTTGTCT-ATCAAGTCTATGTTTATATAATCTCTTGTATGTCTAGAATGTCTTGTTTATGGGACGCAAGTCCTTTAAATCTTATACAACTTTCAACAA
CCTTTGTCT-ATCAAGTCTATGTCTATATAATCTCTTGTATGTCTAGAATGTCTTGTTTATGGGACGCAAGTCCTTTAAATCTTATACAACTTTCAACAA
CCTTTGTCT-ATCAAGTCTATGTCTATATAATCTCTTGTATGTCTAGAATGTCTTGTTTATGGGACGCAAGTC-TTTAAATCTTATACAACTTTCAACAA
CCTTTGTCTTACCAAGTCTATGTCTATATAATCTCTTGTATGTCTAGAATGTCTTGTTTATAGGACGCAAGTCCTTTAAATCTTATACAACTTTCAACAA
CGTTTGTCTTACCGAGTCTATGTCTATATAAACTTTTGTATGTTTAGAATGTCTTGTTTATAGGACGCAAGTC-TTTAAATGTTATACAACTTTCAACAA

hkhkkhkkhkkhkkhkk hkhkkkkhkhkkhkhkhkkhkkk *hhkkhkkhkkhkkhkkhkk hhkhkkhkkhkkhkk hhkhkhkkhkhkkhkhkkhkhkhkkhkhkhkk hhkkhkkhkhkhkkhkkhkhkkhk hhkkhkhkkk khkhkkhkhkkhkhkkhkhkkkhkkkxk



ITS oblast
AR1
= 5.85
ITS1 ¢ ITS2
= rDNA 3
<
AR2
Pri . . ; Amplikon
rimer | Sekvence (5— 3') Délka (bp) T, (CY
AR1 CTGACCTGTTAAAGGGTATGTGC 23 b 690-724 59.94
AR2 AAGCTGAATCCTTCTACAAAGTCAA | 25 b i 59.85

T, byla vypoctena programem Primer 3

Lochman, J., Sery, O. and Mikes, V. (2004) The rapid identification of European Armillaria species from soil

samples by nested PCR. FEMS Mcrobiology Letters 237, 105-110.
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Identifikace vaclavek se vzorki pudy

\/

@ TIzolace DNA z 0.5g pidy pomoci kitu (Mobio)

.025 Vewve . o
@ Nes'refi LPC reakce s vnéjSimi pringmy ENA, ITS4 a
vnitrnimi printery AR1, AR2
0.015 A
<
001 ITs1
|—b 1
1 krok 0.005 1 Mali jadernd rDNA (1751 | S-88 |1752] Velk jadernd rbNA
B
0- ITs4
210 230 250 270 290 310 330 350
nm =
AFEI
2 krok ITst | o= | 1Ts2

AR2
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Délky amplikont a restrikénich fragmentu

Izolat Délka Restrikéni fragmentye
amplikonu | HinfL (bp)
(bp)?
ITS/AR
A. borealis Al 868/711 293, 172, 56, 31, 75, 68
A. cepistipes 204° 868/711 293, 227, 43, 132
A. gallica 147" 868/711 294, 227, 43, 63, 69
A. mellea 184 b 882/724 | 148, 159, 401
A. ostoyae C2 ° 870/713 294, 228, 31, 75, 69
A. tabescens T3 ¢ 847/690 | 295, 125, 93, 32, 129




