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of the Biotrophic Barley Fungal Pathogen Blumeria graminis f.sp. hordei

Laurence V. Bindschedler! | Tim Burgis? | Davinia |.S. Mills' | Jenny Ho? | Pietro D. Spanu? | Rainer Cramer!

: Gene ontology analysis reveals differences in the
Overview Introduction Results proteome of haustoria.

Introduction The pathogen : Barley powdery mildew. Blumeria proteomes analysed by gel-LC MS/MS. — Fig. 7
Whilst there is increasing evidence that the outcome of the interaction Nucteosid, nuceoido and nucki acid metabolism GO (Panther) protein

between a pathogen and a host is dependent on protein-protein P
. . o L . . classification of
interactions, very little information is available on in planta proteomes of roteins identified in
biotrophic plant pathogens. Here a proteogenomic approach has been p idia. haustoria and
employed i) to supplement the annotation of the recently sequenced coni ;3' ! 3”; 0':‘3 an
genome (www.BluGen.org) and ii) to cast light on the biology of the sporulating nyphae.
infection process of the economically important barley powdery mildew The haustorium
pathogen, Blumeria graminis f. sp. hordei. proteome was
characterised by a
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Strategy Fig. 1 Sporulating powdery mildew (B. graminis f.sp. Hordei) on barley. :ﬂ : *35:’7 y oo meiven higher proportion of

Proteins from three different Blumeria tissues were isolated from Blumeria cannot grow in vitro. Note the absence of necrotic leaf tissue, it B Comnamo and oot oo proteins involved in

Infected barley leaves: 1) conidia (vegetative spores), 2) hyphae (which which reflects the compatible interaction. ZE . B carbohydrate

grow on the leaf surface), and 3) barley leaf epidermis containing L2 . v (monosaccharide)

haustoria (the “feeding” organs). A gel-LC-MS|MS approach was used: . foie Sl e Srenatiee metabolism.

Proteins were separated by SDS-PAGE prior to in-gel trypsin digestion. Life cycle Fig. 4 Proteins from conidia, sporulating hyphae and barley epidermis Gounzyme motbotsm immunity and
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zilgittlgesnvwvaesrsessegcatrraot:wde:)eyrR; gllfni(ejﬁigle:ntgn:ii[;:t):b::fv?/;:zsed o Ungerminated 4 hours S:r:?;i:atEd containing haustoria were extracted in denaturing conditions and o modtatn defence as well as

orbitrap sp ! - 8¢ : conidia separated by SDS-PAGE prior to in-gel digestion and analysis on an ion e e stress response,

identify and align peptides onto DNA contigs. Validated ORFs were — 8 hours trap or orbitrap mass spectrometer. L. oty it s s et includin

annotated using the SwissProt database for Blast similarity searches and iy don : Protein trgolng and localzaton = detoxifi s tion of ROS

recovering gene ontology information. . 0 5 0 s 2 etoxitication 0
)za hours Haustorium: A proteogenomic approach. ot 1 cateqony (ie. catalase).

Results and conclusion . o o cleistothecia < spCisme— hausiorium the feeding A proteogenomic approach has been used to supplement the genomic L. . ) . )

In the present study, we describe a strategy which is contributing to the \ sppressoxiiin orsan annotation, the identification of novel proteins and the manual curation of the Proteins identified excluswely in haustoria are

genome annotation and to the manual curation of the genomic data.
Over 800 proteins were identified, some of which are not associated with
an EST sequence, and thus represent novel experimental evidence for the
existence of expressed genes. Therefore, in addition to validating
experimentally ab initio predicted genes derived from the related fungi
Sclerotinia sclerotiorum and Leptosphaeria maculans, this proteogenomic Haustoria and

approach has led to the discovery of unpredicted expressed and epidermis Sporulating hyphae  Epiphytic hyphae
translated open reading frames.

Blumeria genome, which is characterised by a high content (70%) of repetitive smaller, secreted and predominately unknown (7/9)
) .
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pesmestn - .y s Fig.5
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Identified peptides Sporulating hyphae (775)
were aligned on the Haustoria+conidia+hyphae

Blumeria genome
draftand grouped

Fig. 2 The vegetative life cycle of B.graminis requires exclusive growth on into proteins/ ORFs. s el 3525004

This study highlights some of the changes in the Blumeria proteome . . . . This allowed the ’

- > " . barley. Conidia germinate and form an appressorium required to
during infection, development, and disease. Gene ontology analysis identification of new
reveals organ specificity for some biological functions, in particular for penetrate into the epidermis. Successful penetration results in haustoria unpredictable ORFs as S o S S
the haustorium, the specialised feeding and plant-fungus interacting formation and epiphytic hyphal growth. Some hyphae will differentiate well as detecting mis- foenses 09
organ of fungal biotrophs. Of note is a high proportion of proteins into sporulating hyphae. assembled contigs as 5/36 secreted (signalP)
identified in haustoria that are involved in stress responses. This suggests 10/36 secreted

the example shows

(screenshot from the Haustoria (47) Conidia (441)

that haustoria are organs which have to cope with reactive oxygen
species, for example hydrogen peroxide, produced by the barley cells in M et h Od S

response to infection. Most of the proteins detected only in the haustoria Experimental Bioinformatics i
. d N Ungerminated Blumeria Gbrowser:
fr?fpredlc"ted to bZSfeCFEEEd Pr%tFES' Wh'd]‘( mhaydl?h}’ a r0|i'35 X Conidia www Blugen.org). Fig. 8 Proteins exclusively detected in haustoria (blue) are secreted and are
effectors” required for the establishment of the disease. This researc Protein extraction Peptide identification . significantly smaller than proteins identified in other tissues (orange).
provides an unique insight in the development of powdery mildew (nativeor with Mascot p< 0.05 Sporulating hyphae ]
disease such as the discovery of novel secreted fungal effectors which denaturing/ures) e erat) Total number of (775) .
may influence the pathogen virulence and the plant susceptibility during rr— Mappingon genome o unique proteins Co n CI usions
the disease, and thus is a step towards understanding the molecular (MeOH/CHCI or L Barley e"('idem"s (2 5|gr(|j|f|cant uhnlque
A q tone) f peptid an i i
interactions between the two players. Sovtone v v Hanstoria pepti 98;"73“3 es) * Successful proteogenomic approach to annotate the genome
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This study is the first systematic in planta proteomic analysis of this
economically important obligate plant pathogenic fungus.
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—r (HeTor o) (Blost/cOMaptlan)  Mostly unknown, small and secreted proteins

‘Uni.\llersiTy ?Jf R:at:]inﬁ, Unitedd!(ingdoT Fig. 3 Workflow to study the proteome of B. graminis: Gel-LC-MS|MS analysis Hat(x:t;;ria C&rﬁi)a - Discovery of putative new fungal effectors secreted in the host
zeln':)letr?él gt')l;ZgZCL:ndetJrl?[Jesit:f;icr;dnm was performed on an ion trap and orbitrap. Proteins were identified from + The haustorium is involved in stress, immunity and defence,

3Thermo Scientific, Hemel Hemp d, United Kingd conidia, sporulating hyphae and barley epidermis containing haustoria. Fig. 6 Identified proteins in conidia, sporulating hyphae and haustoria. nutrient uptake and metabolism (monosaccharides).

« Helps genome assembly
Validation - protein
identification if

22 pep P

« Reveals gene functionality and novel ORFs

s Sporulating hyphae

+ Characteristics of proteins exclusively detected in haustoria




	Table of Contents
	Sessions
	Author Index



