Examples:

Key: l Biochemical pathway

Expression profile (natural log scale) of selected gene of interest in V. aestivalis
‘Norton’ leaf (left panel) and V. vinifera ‘Cabernet sauvignon’ leaf (right panel) against
time (h) during PM-inoculation (blue line) and mock-inoculation (red line).

8 Tt This only apply to V. vinifera. Transcript level that is down-regulated (red) or up-
regulated (blue) in response to PM infection in V. vinifera

e nge20 - Vitis Affymetrix probeset ID / matching Arabidopsis Gene Identifier
> putative functional homologue.
F test (FDR P<0.05) confirmed gene with significantly higher / lower transcript level in
all 6 timepoints in V. aestivalis in comparison with V. vinifera during mock treatment is
indicated with ** and during both mock and PM treatment is indicated with **’

Selected gene of interest used here were PM-responsive genes identified from V. vinifera (see Table S1 for details). The expression
profile of selected genes in the PM-susceptible Vitis vinifera as well as PM-resistant V. aestivalis were included to contrast the
changes over time. Mapping of genes to biochemical pathways were performed by using The Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathways [http://www.genome.ad.jp/kega/pathway.html], The Mapman [http://gabi.rzpd.de/projects/MapMan], The
Arabidopsis Lipid Gene Database http://www.plantbiology.msu.edu/lipids/genesurvey/index.htm and in some case manually.



http://www.genome.ad.jp/kegg/pathway.html
http://www.plantbiology.msu.edu/lipids/genesurvey/index.htm

FS3A Regulation of photosynthesis and tetrapyrrole biosynthesis in the two Vitis species, V. aestivalis and V. vinifera

Light
reactions

Photosystem Il

1611733 s_at™* | At4g02770
>photosystem | /reaction center subunit I

1612341_s_at/ ATCG00360
>photosystem | assembly protein ycf3 1617771_at™ | At4g28750
>photosystem |/ reaction center subunit IV

Photosystem |

This shows, in response to PM infection, the
down-regulation of V. vinifera genes involved in
light reaction and Calvin cycle of photosynthetic
pathways and in the tetrapyrrole biosynthesis.
Most of these down-regulated V. vinifera genes
are expressed at significantly lower level in V.
aestivalis during mock (marked in “*”) and during
both mock and PM treatments (marked in “**")

E @ | E E 1611924_at** | At1gS5670
g Chi+ >photosystem | / reaction center subunit \/
1619629_at */ At5g54270 1 iaplsslmﬁrs—a: :I’;‘I?F”“”
~ chiorophy A-8 binding protin binding prtein4
13494 | AtLg06680 ] 2 @
> PSll polypeptide subunits “ >
oxygen-e x23 g
1621351 _s_at* / AT1G2991( @
> PS| chiorophyl alb
binding protein 4
1610360_at 906520 -
> PSll polypeplide subunits e 1618292t/ ACG00340
membrane protein >PS| P700 apoprotein A2
1621038_at** | At2g05070
> chlorophyll A-B binding protein 1613588 ot/ AICGO0730
1 > cytochrome bif
NADP* NADPH
1613691 _5_ g
1 > chiorophyll A-B binding protein Chl
1612645_at**  At4g09650
> ATP synthase
photon. \)
ADP+P,
1612645_ g
>ATP synthase
Chloroplast thylakoids
Calvin cycle
t | — |
1617748_a_at/AT2G45290 ] 1620654 _at' / AT2G45290 ATP(x3) ADP(x3)
> transkefolase > transketolase
I | 2 z 1 At1g67090 -
1618061 _a_at / AT2G45290 1613595_at** / At2g45290 > RuBisCO small subunit 1614814_s_at* | AT2G47400
> transkeiolase > trans-ketolase > chloroplast protein (CP12)
Sedoheptulose-7-|
1 1616918_s_at / At2g39730
CARBOXYLATION > RuBISCO activase
1618284_at™ / At3g55800
> sedoheptulose-1,7-
bisphosphatase
Sedoheptulose-1,7-2P,
Sugars REGENERATION 3-PGA (x6)
Fructose 1,6-2P —
REDUCTION ~ V—‘ W‘
— 1622715_s_at/ Atlg12900 [] 1607548_at / At2g24270
1616002_s_at** / At4g38970 > NADP-dependent 1 >NADP-dep GADPH
> fructose-bisphosphate aldolase
glyceraldehydephosphate
DHAR; dehydrogenase (GADPH)
GAP(x5) subunit A
CAPCS) t" &“**H |
1617428_at™ | At1ga2970 1608869_s_at™* / ATLG13440
NADPH(%6) > NADP-dep GADPH > NAD binding / GADPH
subunit & (phosphorylating)
GAP(x1)

NADP* (x6)

Chloroplast stroma

Tetrapyrrole / Chlorophyll biosynthesis

L-Glutamate

Porphobilinogen

1606624_at* / At5g08280
Y >hydroxymethylbilane synthase
1-Hydroxymethylbilane

Y
Y

\
Protoporphyrin IX

_al 45930
> magnesium-chelatase subunits (chiH, chil

1607673_at* / At5g13630
L > magnesium-chelatase subunits (chiH, chil

Mg-Protoporphyrinogen IX

1620000, At3g51820
>chlorophyll synthase

Chlorphyllide a

Chlorophyll a/b



FS3B Regulation of sucrose, starch and pyruvate metabolism, glycolysis, TCA cycle, electron transport chain and shikimate pathway in the two Vitis
species, V. aestivalis and V. vinifera

1611986, 20
> Glucan phosphorylase  (plastidial)

Starch

1613587+ 573
> Aldose-1-epimerase

a-Glucose «— B-Gluc

Glucose

1622157_at/ At5g46110
>starch transporter / triose phosphate

1 Pitranslocator

Sucrose

2,3-Dihydroxy-3-
methylbutanoate

Valine,

Leucine, <—J

isoleucine
Pantothenate

_ 180|
> pantothenate kinase

phosphopa¢ntothenate

CoA

ACP

1620283 _s_at** / AT4g25000
> alpha-amylase 1

1613760_at/ At4g25000
>alpha-amylase 1

1

11027_at/ At3g13790
beta-fructosidase /
beta-fructofuranosidase /
cell wall invertase

1615699" / AT3G58610
> keto-acid reductoisomerase

Glucose-1-P «—> Glucose-6-P

Glyceraldehyde-3-P

ose

1610248_at* | 0
>G6P dehydrogenase

Glucono-1,5-
lactone-6-P

Fructose «——» Fructose-6-P

Fructose-1,6-bis-P

1 1616002_5_al*/ Al4g38970

> FBP aldolase

=

L«)—« |

1617428 | AT1G42970
> glyceraldehyde 3-P

dehydrogenase ‘dehydrogenase
Glycerate-1,3-bis-P
acetolactate o
Thiamine
Phosphoenolpyruvate g

™
AN

serine «—

L

— v+ Pyruvate

1608087_s_at™* / AtLg13440
> glyceraldehyde 3-P

~
Thiamine pyrophosphate
co,

X
1615352_s_at** / AT4G13930 —
\ 1620802_at / AT1G01090
5 y 10-Meth y| ene > serine hydroxymethyltransferase 1 i,
{2 subuni)
-TH glycme

I 1611144 m /ATzsmeu I 1619879 /Ansamo
reductase

5-Methyl-THF  glyoxylate

1621719_at/ Atlg34430
> mhydrohpoam\de S-acetyltransferase

(2 subuni)
Lw"’—*‘ -—
| |

FS3C Fatty acid
Degradation
(beta-oxidation)

Malate

1616229"* / AT5G12860
> oxoglutarate: malate antiporter

1606799, 3330
> malate dehydrogenase

Oxalacetate

NADH

1610869_at* / At5g08530
>NADH dehydrogenase

1619570_at** / Ai2902050
>NADH dehydrogenase (ubiquinone)

1613394 _at* | ATCGO1050
>NADH dehydrogenase (plastid)

1617935 at*/ ATCGO1110
>NADH dehydrogenase subunit 7 (plastid)

l)szuoz;,nr/mmuau
(E3 subunnit)

l]sns]o a1 AllgA3030
v (€3 subunnit)

——> Acetyl-CoA ———> Acetate —————>|

Glutamate — Glutamine

Complex

v

T e g
| .
= Dihydroxyacetone-P

Acetaldehyde

FS3A
Photosynthesis

—— Ribulose-5-P ——,.

s+ sA

Isohorismate

/

Chorismate

1611895 _at** / AT3G2920(
> Chorismate mutase o

Prephenate

Anthranilate

Benzoyl-CoA To11086_at | ATEGZI0A
fansierase dimilr 1o antvanite N-
ycroryeimamoyiibenzoyitansiorase

N-Benzoylanthranilate
(Dianthramide B)

Phenylpyruvate

Tyrosine

1621707_at/ AT3G57880
>anthranilate phosphoribosyltransferase

Phenylalanine Phenyllactate

1@&?3@%?5;;”’(22555””
e o FS3D
Phenylpropanoid
and lignin
biosynthesis

1607967_at/ Alg77120
> Alcohol dehydrogenase

Ethanol

FS3E Isoprenoid
biosynthesis

1618433 / AT3G27740
> Carbamoyl P-synthase
D e

Carbamoyl-P

Inter membrane space

Inner matrix

1619761_s_at | A5g05370

1607193_at 50 s
Salternative oxidase >ubiquinal-cytochrome C reductase

| 5913440

1617992
>ubiquinol- cymcmame C reductase

b N

1613351_at/ AT3G57880
l > anthranilate phosphoribosyliransferase-like protein

L616637 a1/ ATIG22610
I Ui proven smiar o
anthranilate phosphoribosyltransferase
N-(5-Phospho-B-D-
ribosyl)-anthranilate
N

N
Tryptophan

This shows, in response to PM infection, the up-regulation of
carbohydrate (sucrose and starch) degradation pathway, the
shikimate pathway with up-regulation of G6P dehydrogenase,
the rate-limiting step of the pentose phosphate shunt and
chorismate mutase which involved in phenylalanine and
tyrosine synthesis. Also the up-regulation of CoA
biosynthetic pathway and alternative respiratory pathway.
The down-regulation of glycolysis and pyruvate metabolism
involved genes including all three of the subunits of pyruvate
dehydrogenase complex (E1, E2, E3). The synthesis of acetyl
CoA from the pyruvate route is therefore mostly affected.
Most of these down-regulated genes in V. vinifera are
expressed at significantly lower level in V. aestivalis during
mock (marked in “*") and during both mock and PM
treatments (marked in “**”).



FS3C Fatty acid synthesis and degradation

Reference: Frédéric Beisson, Abraham J. K. Koo, Sari Ruuska, Jorg Schwender, Mike Pollard, Jay Thelen, Troy Paddock, Joaquin Salas,
Linda Savage, Anne Milcamps, Vandana B. Mhaske, Younghee Cho and John B. Ohlrogge: Arabidopsis thaliana Genes Involved in Acyl Lipid
Metabolism. A 2003 Census of the Candidates, a Study of the Distribution of Expressed Sequence Tags in Organs, and a Web-Based
Database.Plant Physiology (2003), 132: 681-697.URL: http://www.plantbiology.msu.edu/lipids/genesurvey/index.htm

Acyl n-2-CoA

fismensss,  Acetyl-CoA
3-ketoacyl-CoA \

A

Acetate

/_é \t4g: 0

3-hydroxyacyl-CoA

This shows, in response to PM infection, the down-
regulation of fatty acid synthesis, the possible
remobilization of fatty acid carbon reserves back to
acetyl-CoA, via up-regulated beta-oxidation
pathway, that might eventually be used via the up-
regulated isoprenoid biosynthesis pathway.

Gchonsis .
Pantothenate | B > > » CoA Phospholipid,

/ galactolipid,

sulfolipid

Pyruvate

synthesis

14903_at™ | AT5G47630
>acyl carrier protein

1613410 s ot/ ATIGE4560
>acyl carrier protein

1620802_at / At1g01090

> pyruvate

E1 component alpha subunit -
1152 1349_s_ai 1 ABGS6130

>a biotin  lipoyl attachment
‘domain-containing protei

Malonyl-CoA

/ ACP

Malonyl-ACP

Acetyl-CoA

FS3E | B, ’—'—H/—_‘ =
Isoprenoid 18:0-ACP /Lut

biosynthesis | 5 yetoputyryl-AC

/S!earoy\ -ACP desturase
1619276_at | AT2G46210
> FA desaturase / oxidoreductase

1610577_at / Atlg74960
> 3ketoacyl-ACP synthase

~ T
2 >
e 2 Acetyl-CoA 3-HydroxybutlyryI-ACP 16:0-ACP 18:0 18:1-ACP
2 @ ' (stearic (Oleoyl-ACP)
2 o _ Trans-2A-Butenoyl|-ACP acid)
S & Peroxisome / ! 150
= 7 Mitochondria Butyryl-ACP ( élmitic
=) 1615608, at / ATAG13050
FS3E Octanoyl-ACP o 0 Vs,
Isoprenoid -
biosynthesis [ B 18:1

Lipoyl-ACP

lipoylated subunit of pyruvate dehydrogenase complex (see FS3B for
details): dihydrolipoamide S-acetyltransferase 1621719_at / At1g34430,
dihydrolipoamide dehydrogenase 1620021 _at, 1611610_at / At1g48030

Fatty acids

Acyl-CoA
Key: G3P: glycerol-3-phosphate;

ACP acyl carrier protein; Fatty acids

are denoted by number of carbon

atoms and double bonds e.g. 18:1

Cytosol Plastid



Phenolpropanoids

: A

1619517_at* / At4g35160
>Flavonoid O-methyltransferase

AN—t

]

1614045_at / At4g36220
> ferulate-5-hydroxylase (FAH1)

i

e

I 1612124_at* / At5g54160

> caffeic acid O-methyltransferase (OMT1)

s

1621563_x_at* / AT5G54160
> caffeic acid O-methyltransferase (OMT1)

,W

1614191_5_ t/At3953140
> caffeic acid O-methyltransferase

1616898_at / At4g34050
> caffeoyl-CoA O-methyltransferase

o

1609568_at / At4g39330
> cinnamyl-alcohol dehydrogenase (CAD)

Flavonoids

Stilbene

Flavonols

Dihydroflavonols

Anthocyanins

Isoflavonoids

11615401 at/ AT3G21760

> UDP-glucose flavonoid 3-O-glucosyltransferase

1606750_at / At4g34850
> stilbene synthase

'1609696)( at / At5g13930

> stilbene synthase

MVA Pathway

FS3D Secondary metabolism: phenylpropanoid and lignin biosynthesis

e :

1608252_s_at** / At4g11820
> hydroxymethylglutaryl-CoA synthase

' 1614487_at / Atlg76490

> hydroxymethylglutaryl CoA reductase

Lignin and Lignans

1611853_at** / At4g11820
> hydroxymethylglutaryl-CoA synthase

1609697_at / At5g13930
> stilbene synthase

'161085075& / At5913930

> stilbene synthase

1618551_at / At5g08640
> flavonol synthase (FLS)

1607805_s_at* / At5g07990
> flavonoid 3-hydroxylase

1618112_at** / At5g49690
> anthocyanidin-3-glucoside
rhamnosyltransferase

i
— M

l 1611389_at / At4g39230

> NAD(P)H oxidoreductase,
isoflavone reductase

1

1610824 s_at/ At5g13930
> stilbene synthase

e |4
: 1
SHY

1620245_at** / At4g36220
> ferulate-5-hydroxylase (FAH1)

1614045_at / At4g36220 1614502 at/At4g36220
> ferulate-5-hydroxylase (FAH1) > ferulate-5-hydroxylase (FAH1)

P

,\‘

1619682_x_at** | AT5G54160
> caffeic acid O-methyltransferase (OMT1)

1616898_at / At4g34050
> caffeoyl-CoA O-methyltransferase

1609568_at / At4g39330
> cinnamyl-alcohol dehydrogenase (CAD)

1612124 _at* / At5g54160 1621563 x_at* | AT5G54160
> caffeic acid O-methyltransferase (OMT1) [ > caffeic acid O-methyltransferase (OMT1)



FS3D Secondary metabolism: phenylpropanoid and lignin biosynthesis
(cont’)

pheny|a|anine 1613333_at** / AT5G17920, HC
> Cobalamin-independen
Methionine synthase

1607434 _at** /| AT1G0250!
> Methionine
adenosyltransferase SAM SAHC

<
<

p-Coumaryl-CoA —— Caffeoyl-CoA » Feruloyl-CoA " f——1 "
Py
1616898_at / At4g34050

> caffeoyl-CoA O-methyltransferase " 4
(SAM — dep) - W “ﬁ’_" o W
A ~+

/

1614502_at / At4g36220
> ferulate-5-hydroxylase (FAH1)

1614045_at / At4g36220 1612124 _at* / At5g54160
> ferulate-5-hydroxylase (FAH1) > caffeic acid O-methyltransferase (OMT1)

p-Coumarylaldehyde Coniferaldehyde ———» 5-hydroxy- ——» Sinapaldehyde
coniferaldehyde

1609568_at / At4g39330 1609568_at / At4g39330 1609568_at / At4g39330
> cinnamyl-alcohol dehydrogenase > cinnamyl-alcohol dehydrogenase > cinnamyl-alcohol dehydrogenase
(CAD) (CAD) (CAD)

p-Coumaryl alcohol Coniferyl alcohol Sinapyl alcohol

SAM dependent transmethylase reaction, Ref: Plant cell 14:1265-1277 (2002).



FS3E Isoprenoid biosynthesis

Acetyl CoA
.4‘“"‘47«‘

—

1608252_s_at™ / Atdg11820
> hydroxymethylglutaryl-CoA synthase

1611853_at** / At4g11820
> hydroxymethylglutaryl-CoA synthase

3-Hydroxy_3-methylglutaryl CoA

1614487 _at / At1g76490
> hydroxymethylglutaryl CoA reductase

Mevalonic acid

N a—

- e

Farnesylated Proteins

l 1615675_at / AT5G16990
>Allyl alcohol dehydrogenase

enones <¢—

Ethylene
l A
Monoterpene o Monoterpenes «— Geranyl-PP i L
allylic alcohol RS I S
(e.g. carveol) i‘féé“lﬁi‘a /S QTlGOSOlO
Farnesyl-PP —— squalene [ W‘

Haem A * I "
Dolichol Geranylgeranyl-PP RIS i e —"
. 1615654_at / AT1G58440
PIastoqu!none * l> Sequalgne monooxygenase
Ubiginone v

Phytoene

Sesquiterpenes
(ABA)

1618177_at / AT2G07050
> Cycloarterenol synthase

Carotenoids

Chiorophyll Cycloarterenol
Phylloquinone

Tocopherol

Diterpenes

(Gibberellic Acid)

— o

116099957at / AT1G05010
> ACC oxidase

' 1616698_at / AT1G12010
> ACC oxidase
ACC

/ Polyamines

A
HAY—

+——i -
'» 1608804_at / AT1G50430 . -
P > Sterol delta 7 reductase 1607434_at™ | AT1G02500
Sterol ~ *H\‘\I &\'/‘ DesmOSterOI S'Aden OSyI_ l > Methionine adenosyltransferase
S| B = methionine Methionine
1609376_at / AT3G19820 a—,
l > Sterol C24 reductase r\/-‘- N,
- i — AdenosylMet-dep
W— |- Transmethylation 1613333_at** / AT5G17920
reaction l> Cobalamin-independent

1610794 _at / AT1G20330
> Sterol — C methyltransferase
(SAM-dep)

J S-Adenosyl-
y

Stigmasterol
(Phytosterols)
/ mycosterols

Methionine synthase

Homocysteine

Adenosyl-
homocysteine

Adenosine
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