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Fig. 2 A generalized phylogenetic tree of seed plants (based on APG II 2003, Stevens 2001 onwards) onto which different extended ABC models as
well as the occurrence of floral homeotic genes and main duplication events in the class B genes are plotted. “cuA” = duplication results in euAP1

and euFUL, “paleoB” = duplication produces paleo AP3 + PI lineages, “euB” = duplication produces euAP3 und TM6 lineages; modified after Erbar
2007.
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The highly simplified phylogenetic tree depicts the relationships between
floral homeotic genes, proteins and functions as defined in the ABCDE
model (Fig. 1; Gramzow and Theifen, 2010). While the deep branching
of the tree is still largely unknown (indicated by the basal trifurcation)
there is strong support for a close relationship between class A and E
genes, and class C and D genes, constituting the clades of (A) and (C)
genes, respectively, as indicated.
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Abstract

Rafflesia is a genus of holoparasitic plants endemic to Southeast Asia that has lost the ability to undertake photosynthesis.
With short-read sequencing technology, we assembled a draft sequence of the mitochondrial genome of Rafflesia lagascae
Blanco, a species endemic to the Philippine island of Luzon, with ~350x sequencing depth coverage. Using multiple
approaches, however, we were only able to identify small fragments of plastid sequences at low coverage depth (<2 x)
and could not recover any substantial portion of a chloroplast genome. The gene fragments we identified included
photosynthesis and energy production genes (atp, ndh, pet, psa, psb, rbcL), ribosomal RNA genes (rrn16, rrn23), ribosomal
protein genes (rps7, rps11, rps16), transfer RNA genes, as well as matK, accD, ygf2, and multiple nongenic regions from the
inverted repeats. None of the identified plastid gene sequences had intact reading frames. Phylogenetic analysis suggests
that ~33% of these remnant plastid genes may have been horizontally transferred from the host plant genus Tetrastigma
with the rest having ambiguous phylogenetic positions (<50% bootstrap support), except for psaB that was strongly
allied with the plastid homolog in Nicotiana. Our inability to identify substantial plastid genome sequences from R
lagascae using multiple approaches—despite success in identifying and developing a draft assembly of the much larger
mitochondrial genome—suggests that the parasitic plant genus Rafflesia may be the first plant group for which there is
no recognizable plastid genome, or if present is found in cryptic form at very low levels.

Key words: holoparasite, Tetrastigma, plastid, gene loss, horizontal gene transfer, NUPTs.
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Major Transcriptome Reprogramming Underlies Floral

Mimicry Induced by the Rust Fungus Puccinia monoica in
Boechera stricta
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Dan MacLean', Saskia A. Hogenhout®, Sophien Kamoun® A

Uninfected Boechera stricta




Table 1.

Arabidopsis thaliana homologs of Boechera stricta genes with altered expression in pseudoflowers.

Common Classification used in this Expression in RP FDR
b L
Gene ID Gene name name studx pseudoflowers? Logy value' GOBP¢ GOBP desanuonc
TEOSINTE BRANCHED1,
De-differentiation of infected .
At4g18390 CYCLOIDEA, and PCF TCP2 B— Up-regulated 125 9.44E-03 9965 Leaf morphogenesis
mesoj cells
TRANSCRIPTION FACTOR2 =
TEOSINTE BRANCHED1, " - .
De-differentiation of infected
At1953230 CYCLOIDEA, and PCF TCP3 Up-regulated 117 1.38E-02 9965 Leaf morphogenesis
mesophyll cells
TRANSCRIPTION FACTOR3
ALTERED MERISTEM De-differentiation of infected Pattern specification
At3g54720 AMP1 Down-regulated -1.07 4.21E-02 7389
PROGRAMMING1 mesophyll cells process
Alteration of the rate of cell
At2g29125 ROTUNDIFOLIA-LIKE2 RTFL2 ) ) Up-regulated 1.44 3.39E-03 48367 Shoot development
proliferation
CYTOCHROME P450 Alteration of coordinated
At1g13710 CYP78A5 Up-regulated 1.02 3.86E-02 48366 Leaf development
MONOOXYGENASE organ growth and symmetry
Alteration of vascular Abaxial cell fate
At2g45190 FILAMENTOUS FLOWER FIL ) Up-regulated 223 9.33E-05 10158 . i
patterning and phyllotaxy specification
Alteration of vascular
At1g01030 NGATHA3 NGA3 i Up-regulated 117 1.11E-02 48367 Shoot development
patterning and phyllotaxy
Alteration of vascular Xylem and phloem
At1g30490 PHAVOLUTA PHV . Down-regulated -1.07 4.22E-02 10051 X
patterning and phyllotaxy pattern formation
Alteration of vascular Xylem and phloem
At1g52150 INCURVATA4 Icu4 i Down-regulated -1.12 3.27E-02 10051 i
patterning and phyllotaxy pattern formation
Inhibition of flower
) . Cellular developmental
At3g07970 QUARTER2 QRT2 differentiation and Up-regulated 0.93 4.14E-02 48869
rocess
maturation P
Inhibition of flower
At4g08150 KNOTTED-LIKE1 KNAT1 differentiation and Down-regulated -1.06 4.54E-02 1708  Cell fate specification
maturation
Inhibition of flower .
Maintenance of floral
At2g27990 POUND-FOOLISH PNF differentiation and Down-regulated -1.18 2.93E-02 10076 ) .
. meristem identity
maturation
Inhibition of flower
At1g65480 FLOWERING LOCUS T FT differentiation and Down-regulated -1.28 2.65E-02 3 Reproduction
latuation
Inhibition of flower
. o Floral organ
At2g03710 SEPATALLA4 SEP4 differentiation and Down-regulated -1.40 9.58E-03 48437
) development
maturation
—
INDOLE-3-ACETIC ACID-AMIDO Alteration of auxin Response to hormone
At4g37390 GH3.2 i Up-regulated 440 O0.00E+00 9725 i
SYNTHASE2 homeostasis stimulus
INDOLE-3-ACETIC ACID-AMIDO Alteration of auxin Response to hormone
At1959500 GH3.4 - Up-regulated 264 286E-05 9725
SYNTHASE4 homeostasis stimulus
TRYPTOPHAN . )
Alteration of auxin
At1g70560 AMINOTRANSFERASE OF TAA1 i - Up-regulated 147 4.72E-03 48825 Cotyledon development
omeostasis
ARABIDOPSIS1
Alteration of auxin
At3g14370 SERINE/THREONINE KINASE WAG2 . Up-regulated 1.09 2.12E-02 48825 Cotyledon development
homeostasis
Alteration of auxin Transmembrane
At4g25960 P-GLYCOPROTEIN2 PGP2 i Up-regulated 1.04 2.59E-02 55085
homeostasis transport
ATP-BINDING-CASSETTE (ABC) Activation of wax
At1g51460 TRANSPORTER SUPERFAMILY ABCG13 biosynthesis and cutin Up-regulated 2.80 0.00E+00 6869  Lipid transport
G13 transport
Activation of wax
At2g15090 3-KETOACYL-COA SYNTHASE8 KCS8 biosynthesis and cutin Up-regulated 1.31 7.20E-03 6633 Fatty acid biosynthesis

transport




Common Classification used in this Expression in RP FDR
Gene ID Gene name name study pseudoflowersa Loga value” GOBP€¢ GOBP description®
WAX ESTER SYNTHASE/ Activation of wax
At5g12420 ACYLCOA: DIACYLGLYCEROL WSD7 biosynthesis and cutin Up-regulated 0.97 4.51E-02 10025 Wax biosynthesis
ACETYLTRANSFERASE7 transport
Activation of wax
At5g23940 CUTICULAR RIDGES DCR biosynthesis and cutin Up-regulated 0.94 4.48E-02 6633  Fatty acid biosynthesis
transport
Subversion of sugar
At3g13790 CELL WALL INVERTASE1 cwINV1 ) Up-regulated 244 4.29E-05 6950 Response to stress
metabolism
) Carbohydrate
Subversion of sugar
At1g21460 SUGAR TRANSPORTER1 SWEET1 ) Up-regulated 1.50 1.99E-03 34219 transmembrane
metabolism
transport
) Carbohydrate
Subversion of sugar
At5g13170 SUGAR TRANSPORTER15 SWEET15 - Up-regulated 1.38 5.09E-03 34219 transmembrane
metabolism
transport
Subversion of sugar Regulation of
At1968130 INDETERMINANT DOMAIN14 IDD14 ] Down-regulated -1.18 2.67E-02 45449 o
metabolism transcription
Subversion of sugar Carbohydrate
At3g43190 SUCROSE SYNTHASE4 SUS4 ) Down-regulated -2.32 4.39E-04 16051 .
metabolism biosynthesis
Alteration of volatile organic L-phenylalanine
At4g23590 TYROSINE TRANSAMINASE T . Up-regulated 250 1.82E-05 6558 )
compounds synthesis metabolism
Alteration of volatile organic Monoterpenoid
At2g24210 TERPENE SYNTHASE10 TPS10 ) Down-regulated -2.22 T7.44E-04 16099 .
compounds synthesis biosynthesis
Alteration of volatile organic Monoterpenoid
At5g23960 TERPENE SYNTHASE21 TPS21 Down-regulated -2.65 1.90E-04 16099

compounds synthesis

biosynthesis
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