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GABA/BABA
Sikimatova draha
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BéZna ne-proteinogenni AK, signalni molekula u Zivocich a rostlin
GABA se vaze na hlinikem-aktivovany transportér maldtu (ALMT) = eflux GABA do apoplastu

vysoka intracelularni hladina inhibuje eflux malatu
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GABA shunt

* GABA shunt (zkratka) obchazi reakce citratového cyklu (2-OGDH a sukcinyl-CoA syntetasu)

* z mitochon drie neni transportovan Glu, ale 2-oxoglutarat pomoci OMT prenasecu
e detailni regulace GABA zkratky je dosud neznama

* GABA se silné akumuluje po stresu (bioticky, abioticky) = az 200-nasobné zvyseni

. . , (“Cytoso )
e Aktivita 2-OGDH naopak v dusledku stresu klesa Mitochandrion
- -20G
* GABA se podili na signalizaci, vyvoji a udrZzovani rovnovahy mezi uhlikem a dusikem .
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Trendsin Plant Science ¥ ;»B-Ala
Figure 1. The GABA Shunt Regulates Cytosolic GABA Levels and GABA Signaling. See [6] for a L > GABA<—> GABA 19 4 Amtnobutanal
comprehensive view of cellular GABA metabolism. Abbreviations: ALMT, aluminum-activated malate transporier; 20 * . =
AT, transaminases; CaM, calmodulin; GABA, gamma-aminobutyric acid; GABP, GABA pemnease; GABA-T, Gln--i
GABA transaminase; GAD, glutamate decarboxylase; Glu, glutamate; 2-OG, 2-oxoglutarate; 2-OGDH, 0G—" Glu = Chlor Op!aSt

2-oxoglutarate dehydrogenase; OMT, 2-oxoglutarate/malate transporter; SSADH, succinic semialdehyde
dehydrogenase; succ, succinate; succ-CoA, succinyl-CoA.
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* ne-proteinogeni AK

e drive povaZzovana za xenobiotikum, nedavno vsak zjiSténa endogenni hladina v rostlinach
» aktivuje u rostlin rezistenci proti biotickému a abiotickému stresu

* interaguje s apartyl-tRNA syntetasou = translokace enzymu do cytosolu a aktivace VOZ TF

e Aktivace VOZ TFs vede k potlaceni odpovédi souvisejicich s k. abscisovou

Not primed BABA-primed

vozZ
= PTI genes

ABA

VOZ
LI response

Schwarzenbacher et al. 2020
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* Vyskytuje se pouze u rostlin a bakterii, syntéza aromaticky'lm AK

Glycolysis Y Pentose phosphate pathway
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Hiroshi et al. 2012, Annual review of plant biology
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Glyphosate (Bayer CropScience)

CH
A el 2 czsoo HPO,2 >
. . . . "O3PO 4
* Objeven 1970 firmou Monsanto jako derivat PEPv @ )CLHZ
aminomethylphosphonové kyseliny pro zmékceni 20,P0" " OH — #0sP0" Y Y07 “coor
VO dy OH Inhibitor: OH
H
. 4o . s sy Shikimate-3-phosphate “0O0C ~_-N._-POs* 5-Enolpyruvyl-shikimate-3-phosphat
« U dvou derivat( lehce herbicidni u¢inky = John E. S3P gt Yy gpsp e
Franz nasyntetizoval derivat se silnou herbicidni Ciyphosite
aktivitou B M_* C ,,!
v s . . , v v . .« e / v v nl EY O
e Vstrebani je primarné pres listy, minimalné pres g [0 = 2 0s.
kofeny z"z” z
:ﬁ s{ <" : 0.6
* Mechanismus ucinku —inhibice rostlinné EPSP o |E" ®
, E 61 ;53- 5 E 04 WIEcoli AL00G CP4
syntazy = ol = 1C5,=2.5 pM 1C,,=160 uM
E 4 1 0 50 100 150 200 250 300 3
* U bakterii (A. tumefaciens) se vyskytuje tfida Il ol IKCH (mM) % 02
EPSP syntazy rezistentni k inhibici N i , _ , ,
Y S o 0.0001 0.001 0.01 0.1 1 10 100

[Glyphosate] (mM)

Salt Added (100 mM)

Funke et al. 2006
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Glyphosate (Bayer CropScience)

Glyphosate-resistant crops that have been deregulated in the USA
(approved for sale).

Crop Year approved
Soybean 1996 Glyphosate-resistant weeds infesting glyphosate-resistant crops in North and
Canola 1996 South America.
Cotton 1997 Species Country
Maize 1998 Amaranthus palmeri United States
Amaranthus tuberculatus United States
Sugarbeet* 1999 ; . -

PP Ambrosia artemissifolia United States
Alfalfa 2005 Ambrosia trifida United States
* removed from market after fir§t introduction, but reintroduced in 2008 Conyza spp United States
** returned to regulated status in 2007 by court order Brazil

Adoption rate of glyphosate-resistant crops in the United States. Euphorbia heterophylla Brazil
100 Lolium spp United States
on 4 ®Soybean Brazil
ECotton Sorghum halepense Argentina
Bl B aize United States
=
& it Data from Heap (2009).
= B0
s 50
3 40
‘s
=2 a0
20
10
]

1996 158599 2002 2008 2008
Year


http://www.agbioforum.org/v12n34/v12n34a10-duke.htm

9 0 ° 0
- P—
NH; NH2
phosphinothricin bialaphos

* Meziroky 1960 a 1970 védci University of Tubingen a Meiji Seika Kaisha Company obijevili, ze bakterie rodu
Streptomyces produkuiji tripeptid (bialaphos), ktery inhibuje rist bakterii.

* Obsahoval dva alaniny a AK analog glutamatu, ktery nazvali "phosphinothricin.
* Phosphinothricin inhibuje aktivity glutamin syntazy a prvné syntetizovan v roce 1970 jako racemicka smeés

e Pozdéji nazvan glufosinat

* Na konci 80tych let objeven u bakterii Streptomyces enzym, ktery inaktivuje phosphinothricin
* lzolovany gen ze Streptomyces hygroscopicus nazvan “bialaphos resistance" (bar).

* lzolovany gen ze Streptomyces viridochromeogenes nazvan "phosphinothricin acetyltransferase" (pat).
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Syntéza SA

e urostlin objeveny dvé syntézni drahy k. salicylové

e kazdy rostlinny druh vyuziva pouze jednu z nich jako hlavni

Benzo(l,2,3)thiadiazole-7-

COOH 3""“’""" . 12 “'d'“';t‘i;“;l';:]‘“ﬁ"i“ carbothioic acid S-methyl ester
HOOG (Benzothiadiazole: BTH)
CH, M PAL
)]\ —_— SCH,
0 COOH
OH Chorismic acid OH Prephenic acid L-Phenylalanine (Phe)  Trans-Cinnamic acid (+-0A) S"’\N
N¥

" ics
./ Os__-~OH 3-allyloxy-1,2-benzisothiazole- 1, 2-benzisothiazol-3 (2H)-
COOH _—_ 1,1-dioxide (Probenazole: PBZ) one 1,1-dioxide (BIT)
OH
ﬂl &t o D“s e
0~ ™COCH e

Isochorismic acid (1C) Benzaldehyde ortho-Coumaric acid

l IPL? AADI i

COOH COOH COOH
OH BA2H? OH

Salieylic acid (SA) Benzoie acid (BA) Salicylic acid (SA)

The IC pathway The PAL pathway

Wheat-B. grnm.fnls



