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Ildentification of taxon-specific genes
has both scientific and practical value
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Plant genome sequences
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Objectives

¢ To identify lineage-specific genes in
reference plant species

¢ To explore functions of the specific genes via
expression analysis

e To study the evolution of the lineage-specific

genes

Application of the knowledge gained to
bloenergy and carbon sequestration research
(Candidate genes)
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Approach
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The percentage of differential genes
showing homology to other plants
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EXxpression of the Arabidopsis SS
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EXxpression of the Arabidopsis SS
(Cluster01l)
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EXpression of the Populus SS genes
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Expression of the Populus SS genes
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Number of introns per gene in
Arabidopsis, Oryza & Populus
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gPCR analysis of expression of Populus-
specific & differential gene sets

Gene ID bark SEM SEM root SEM shoot SEM stem SEM
SS01 130.6 | 39.9 14.2 3.8 [|140.0| 38.6 0.6 | 91.8 | 29.8
SS02 1.1 0.0 2.4 0.4 1.5 0.2 1.1 0.1 - 0.2
SS03 - 0.3 12.2 2.7 1.5 0.2 1.6 04 | 7.6 | 1.6
SS04 - 0.1 4.3 0.4 1.6 0.2 1.2 0.1 2.5 | 0.3
SS05 1.4 0.2 3.5 0.3 1.2 0.1 2.5 0.4 - 0.1
SS06 1.7 0.4 78.7 15.4 6.8 0.6 - 0.2 | 31.8 | 5.7
SS07 . 0.4 27.5 4.5 11.7 | 1.8 7.6 0.0 | 10.8 | 1.9
SS08 2.2 0.1 9.1 1.2 9.4 0.9 - 0.1 | 14.6 | 21
SS09 7.4 0.9 2.8 0.4 19.8 | 49 | 125 1.8 - 0.2
SS10 1.6 0.4 11.2 2.7 0.2 5.1 1.1 0.0 | 0.0
SS11 18.2 3.3 4.8 0.3 2.1 0.5 - 0.2 | 0.0 | 0.0
SS812 1.2 0.1 5.3 0.5 - 0.1 2.4 0.2 1.8 | 0.2
SS13 1.4 0.1 5.5 0.5 1.9 0.2 - 0.1 2.0 | 0.2
SS14 3.1 0.8 11.2 1.7 - 0.2 2.0 04 | 28 | 0.6
SS15 1.4 0.2 2.8 0.2 1.6 0.2 1.3 0.1 - 0.1
DGO1 6.0 1.1 95.7 31.9 - 0.3 6.2 0.7 | 16.8 | 2.6
DG38 - 0.2 18.3 2.3 1.3 | 1.3 6.6 0.0 | 10.0 | 1.5
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Conserved motifs in Arabidopsis- and
Oryza-specific proteins

Motif consensus

Genes

Motif 1  D[E}-E-E-E-E-E-E[D}-E[R}-D[E}-D[E}-D[ELRJ-E[R]

9 genes from Arabidopsis
specific group 1

Motif 2  E-K[R}-x-E[R}-E[R}-G[R}-E-E[K}-E-K[E}-E-E-E-X-D[E]

22 genes from Oryza
specific group 1

Motif 3 L[V}-R-F-N-D-E[K]-P[L]-R-G-D[NLFL[PQS}-L[SFL[W]-S[K-
P[QS]VIG]-M[ET-A[FHLP]-THP]-PQT-KIN]

5 genes from Oryza specific
group 1

Motif 4 H[D]-H-H-H-R[CG)-H-H-H

8 genes from Oryza specific
group 1

Motif 5  K[ERS]-G[KNJ-E[GIKL]-D[NRI}-S[KNQJ-D[KMT]-D[KE}-
D[LS]-D[KLY]-D[EGQ}-S[TV]-D[F VY- GHSTW]-S[DK-
S[DNW]-N[GTV]-D[EKNV]-D[NG]-L[NSY]-D[EF G- S[GT}
D[Q]-D[HY]-D[FL}-D[EKMS]-D[TFA[DKSV]-MDNS]-KHLMJ-
D[CHK]-K[DHJ-I[LD}-S[FGT]-D[ES]L[SQL-FDHY]KHIR
D[EHLY}-K[CGS]-D[I]

5 genes from Oryza specific
group 1

Motif 6  E[K-E[R}-R[EG]-E[GL}-E[DR]-D[E}G[S]-R[EK]-K-KIEFKILF
E[DKJ-E[R]-E-K-E[EKRT]-K

4 genes from Oryza specific
gene expression cluster 18
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Other species sharing motifs with
Arabidopsis- and Oryza-specific genes

Motif Organism Protein

Motif 01 Eukaryota; Metazoa b hypothetical protein
Eukaryota; Alveolata 3 unknown protein
Eukaryota; Fung 1 Hmgb1-prov protein

Casein kinase |l f subunit
alpha 2B adrenergic receptor
MGCE5274 protein
hypothetical protein
melanoma antigen family A
hypothetical protein

lef-5

hypothetical protein
histidine-rich protein
unknown protein
SJCHGC081531 protein
proline-rich region
hypothetical protein

MIF4G domain protein
Adenylate cyclase catalytic
hypothetical protein
LOC366027 protein

L RRGTO0096

unknown protein (1), [tid3 (1)

Motif 02 Eukaryota; Metazoa
Archaea; Euryarchaeota
Motif 03 Bactena: Proteobactena
Viruses: dsDMA viruses
Motif 04 Bactena: Firmicutes
Eukaryota; Alveolata
Eukaryota; Metazoa
Bactena; Proteobactena
Eukaryota; Mycetozoa
Motif 05 Eukaryota; Alveolata
Eukaryota; Mycetozoa
Eukaryota; Fungi
Motif 06 Eukaryota; Metazoa
Bactena; Firmicutes
Archaea; Crenarchaeota
Eukaryota; Vindiplantae;

Pa| | a|om| || oo = a|=(pafin|wpo]| | =D == || =|in

(CY PP, YRS | ] ] Y. Y R T
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Summary

¢ 192, 641 and 109 species-specific (SS) genes
were discovered in Arabidopsis, Oryza and
Populus, respectively

e Some SS genes were preferentially expressed
In flowers, roots, xylem (and cambium or up-
regulated by stress, data not shown)

e Six conserved motifs in Arabidopsis and
Oryza SS proteins were found in other distant
lineages

¢ The SS gene sets were enriched with
Intronless genes

e The Populus-specific genes are likely
candidates for carbon sequestration & biofuel
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