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How Sweet IS
Parasitic Life?

Nutrient Uptake in Rust Fungl
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Coffey et al. 1972. Can. J. Bot. 50:231-240




MRNA Abundance

INn Haustoria -

~5% Vit B1 Synthesis.........

~1% H'- ATPase.................
~ 3% Amino Acid Uptake...

~ 19% Hexose Uptake............

< 1% Invertase.........c...........
~ 1% Mannitol Metabolism

HXT1
INV1
MAD1
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The Tool Box S

4 L |

THI1

THI1p

.

+ Thiamine - Thiamine

Rust Haustoria are Small Power Plants
Sohn et al (2000) MPMI 13:629-636
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A Nutrient Uptake Device? ~—
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Transporter Expression
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Localization of AAT2p rime

Monokaryotic Dikaryotic
Haustoria



Analy5|s of AAT1p in i
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Comparison of AAT1p

and AAT3p Specificity

HEE AATI JAVAN IS

: N
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* Amino Acids *

10



Amino Acid Uptake a3
In U. fabae

Different Transporters
Different Specificities

“Scarce” Amino Acids

Uptake in Haustoria

Uptake in Intercellular
Hyphae

AA Uptake Is not Haustorium Specific

11
Struck et al (2004) BPMI pp 177-179
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The Haustorium: =
A Sugar Uptake Device? —

HXT1: 3,138 bp
ORF: 1,569 bp
HXT1lp: 522 aa

56.8 kDa

Major Facilitator
Superfamily

EEezeA. 1.1
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Carbohydrate Uptake e
IN U. fabae

Only One Transporter
HXT1p

Exclusively
Through Haustoria

Specificity for
D-Glucose
D-Fructose

PMF-Driven
Rust Haustoria are Sugar Uptake Devices

16
\Voegele et al (2001) PNAS 98:8133-8138



Where Do the Sweets

Come from ?
Fungal

Invertase

\

< ?

Sucrose
C O+ |
Glc H% H* Glc
Frc Frc

4 ' cytoplasmic |

INVERTASE
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Characterization of INV1p 5

AT
ORF: 2,265 bp INV1p: 754 aa (25 aa SS)
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The Role of Plant Invertases i

CWINV1

LB B A '.-"'

CWINV2

Genomic DNA RT-PCR




Carbohydrate Mobilization

INn U. fabae —
@

aw

Fungal and plant
Invertases are involved

wINVZD IN SUCrOSe cleavage

Plant invertases are
INV1p affected differentially

Effects on remote
plant organs

Conversion of Source Tissue to Sink Tissue

20
Voegele et al (2006) MPMI 19:625-634
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In Haustoria ¢ i
G'Cl'6<PNADP
NADPH
6-P-glucono-8-lacton
l/'HzO
6-Phosphogluconat
Z(KNADP
CO
Rib.5-P NADPH
L)Pi
Xylulose [EC 1.1.1.287] Ribulose
NADPH><RD%NADPH
NADP Arabitol NADP
Link et al (2005) Biochem J 389:289-295 -



Fructose Metabolism 3%
In U. fabae —
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Fructose Metabolism 3%
In U. fabae —
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What'’s Interesting 3%
About Mannitol

Usually Not Present in Plants

Storage
NADPH  NADP Osmoprotection
FructoseMl\/Iannitol = Radical Scavenger
Mannitol Conversion of

Dehydrogenase Reducing Power

24
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Uromyces fabae i
MAnnitol Dehydrogenase 1

Homology to Agaricus bisporus Mannitol Dehydrogenase

Mannitol + NADP* €&=» Fructose + NADPH

Substrates Mannitol 78 mM Equilibrium Constant: 6 x 10° M
Fructose 804 mM Mannitol [mM]

Co-Factors NADP 34 UM
NADPH 38 uM

Alt. Subst. Sorbitol

Class. EC 1.1, 1758

90 100

Dv [nmol/min/mg protein]

100 90
Fructose [MM]
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Mannitol Dehydrogenase grim
Activity in planta —

Inf. Leaf
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MAD1p, or Plant-MAD ? i

2
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_ocalization of MAD1 ==
and MAD1p

MADL1

Expression pattern of MAD1

using S717p 28
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Roles for Mannitol in U. fabae [

Mannitol [mM]
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Role as Carbohydrate Storage Compound
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O Leaf

B Apoplast
M Leaf-Control

B Apoplast-Control Radical Scavenger

D 12

Days Post Infection
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Roles for Mannitol in U. fabae

400

200

Ethylene [pmol]

0 2 4 § 8 10
Mannitol [mM]

Role in the Suppression of Plant Defenses

Sill


Presenter
Presentation Notes
(H2O2 zusammen mit Fe2+ und KMB (= a-Ketomethiolbuttersäure) inkubieren. Dabei reduziert das Eisen H2O2 zum OH-Radikal (+ OH-Anion), das ist die sogenannte Fenton-Reaktion. Das OH-Radikal wiederum kann KMB spalten, wobei Ethylen entsteht, das am GC quantifiziert wird. Dann wurden die Zucker in verschiedenen Konzentrationen zugesetzt und die Hemmung der KMB-Spaltung bestimmt.)



 Secretion into apoplast
e DetoxIification of ROS
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Mannitol in U. fabae i

ria

Produced in haust
oy MAD1p

Diffusion in mycelium

 Deposition in spores
e Conversion into Frc by MAD1p in germinating spores

Voegele et al (2005) Plant Physiol 137:190-198 24
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