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ARABIDOPSIS GENE FUNCTION ANNOTATION

(J Sheen, 9/1/03)

Data Resources include websites, papers, reviews, domain blast, etc.

PLANT GENE FUNCTION CATOGORIES

1. METABOLIC PATHWAYS (GO: Molecular Function)
2. GENE FAMILIES (GO: Molecular Function)

3. ORGANELLES (GO: Cellular Component/Biological Process)

4. REGULATORY PATHWAYS/SIGNAL TRANSDUCTION

   (GO: Biological Process)

RESOURCES

TAIR AraCyc http://luggagefast.stanford.edu/group/arabprotein/

TAIR Gene Families

Presently there are 555 Gene Families

4,670 Genes, e.g., Arabidopsis cytochrome P450 database

TAIR/Mendel TFs

KEGG, TIGR, GO, MIPS* (MIPS experts list at the end)

AGI, Nature 408, 796, Dec. 2000 (The Arabidopsis Genome Sequence)

The Arabidopsis Book (C Somerville & EM, ASPB), 2002

The Plant Cell Signal Transduction Special Issues, 2002

Other sources of plant gene function reviews: TIPS, COPB, Annu Rev PB, Plant Physiol and Plant Physiol Arabidopsis special issues (2000-2003), Science STKE

The 620 Arabidopsis Mutants (David W. Meinke, Plant Physiol, 131, 409-418, 2003)

The NSF 2010 and Plant Genome Projects (list at the end)

http://www.nsf.gov/bio/pubs/awards/2010fy01.htm
http://www.nsf.gov/bio/pubs/awards/2010fy02.htm
**Sheen Lab, Arabidopsis Transcription Regulator (AtTR) Gene List

(One summary Word file, one xls summary table file, and one large xls gene list file)

**Sheen Lab, Regulatory Pathway Gene List

(One xls summary table and one large xls gene list file)

**Sheen Lab, Arabidopsis Gene Family List

(One xls summary table file and one large xls gene family list file)

**Sheen Lab, Integrated Arabidopsis Gene Function List

(One master xls gene list file)

**Microarray and Affychip Papers (reference list)

(One Word file)

Comprehensive Reviews and Websites

Transcription factors (Science 2000, 290, 2105; COPB 2002, 5, 430, The Arabidopsis book, 2002)

AtTFDB & AGRIS website (Ohio State U) 

http://arabidopsis.med.ohio-state.edu.

ChromDB website (U Arizona)

NSF plant genome project  www.chromdb.org

Gene list http://chromdb.biosci.arizona.edu/cgi-bin/v3/gene_loc.cgi
PlantsP website for PK and PPs (1286 PK genes, including receptor kinase genes)

A review for PP genes, Plant Physiology, 129, 908–925, 2002)

http://plantsp.sdsc.edu 

PlantsT for plant transporters

http://plantst.sdsc.edu

SeedGenes 

(NSF 2010 Project, D. Meinke website)

http://www.seedgenes.org/

Stress Genomic consortium (Plant Genome Project, Hans Bohnert)

The Plant Lipids website (Michigan State U)

Proteins are sorted by cellular function (610 genes)

http://www.plantbiology.msu.edu/ohlrogge/index.shtml

http://www.plantbiology.msu.edu/lipids/genesurvey/master_table.htm
http://blue.butler.edu/~kschmid/lipids.html

The Plant Cell Wall Genomics website (Purdue U)

http://cellwall.genomics.purdue.edu/

http://cellwall.genomics.purdue.edu/families/index.html
Richmond, T. A., C. R. Somerville. 2001. Integrative approaches to determining Csl function. Plant Mol. Biol. 47, 131-143.

http://cellwall.stanford.edu/
The Cellulose Synthase Superfamily

Callose Synthases/Glucan Synthases

http://xyloglucan.prl.msu.edu/
cell wall database

http://xyloglucan.prl.msu.edu/cgi-bin/gene.pl?index=gene
MAPK, CDPK, Two-component & Sugar (Sheen Lab reviews/website)

http://genetics.mgh.harvard.edu/sheenweb/main_page.html

Nitrogen Networks 

(NSF 2010 project, including glutamine receptors, New York U, Gloria Goruzzi, website)

Arabidopsis Ub/26S Proteosome (1327 genes)

TIPS 8, 135- 1442, 2003 (R. Vierstra)

F-box proteins (694 members)

PNAS 99, 11519-11524, 2002

Small G-protein review (Plant Physiol, 131, 1191-1208, 2003)
Pfam domains, Plant Physiol 125, 77-80, 2001 (Table 1)

TIPS 7(12), 544-549 (Dec. 2002), (Table 1, 2)

TIPS 7 (12), 565, Dec 2002 (Box 1, Specific interest database)

Signaling protein domains (TIPS 7, 544-549, 2002)

METABOLIC PATHWAYS

Carbon Metabolism

Starch synthesis and metabolism 

Sucrose

(Aracyc)

Glycolysis, Pentose phosophate cycle
(future AraCyc)

TCA cycle

Alternate oxidase pathway

(future AraCyc)

Sucrose, glucose and fructose utilization 

Fructokinases, hexokinases, invertasae, sucrose synthase

Other sugar utilization

Gluconeogenesis

Q-cycle

(Future AraCyc)

Carbohydrate esterase

5 families

98 members B. Henrissat, P. Coutinho, E. Deleury

One carbon metabolism 

http://www.hos.ufl.edu/meteng/1C/C1somerville1.htm
Glyoxylate cycle

(AraCyc)

Trehalose biosynthesis gene Families

2 families

12 members Barbara Leyman

Fructan metabolism

(future AraCyc)

Secondary Metabolism 

Clint Chapple et al

Alkaloid Biosynthesis

Glucosinolate Biosynthesis 

(future AraCyc)

Phenylpropanoid Metabolism 

Brenda Winkel-Shirley

(Aracyc) Sinapoyl-Esters-Biosynthesis

(AraCyc) Arabidopsis flavonoid biosynthesis 

(AraCyc) Proanthocyanin biosynthesis

Phenylalanine/hydroxycinnamate pathway 

(future AraCyc, NEEDS TO BE EXPANDED)

Flavanoid pathway 

(future AraCyc, NEEDS TO BE EXPANDED)

Isoprenoid metabolism

(future Aracyc)

Sterol Metabolism 

Pierre Benveniste

Terpenoid Metabolism 

Dean Della Penna et al. 

Wax Synthesis and Deposition 

Matthew Jenks and Bertrand Lemieux
(AraCyc)

The Biopolymers Cutin and Suberin 

Christiane Nawrath
(Aracyc)

Suberin metabolism

(future AraCyc)
Vitamins and Cofactors 

Dean Della Penna et al.
Purine and Pyrimidine Nucleotide Synthesis and Metabolism 

Barbara A. Moffatt and Hiroshi Ashihara
Camalexin Biosynthesis

(AraCyc) Defense
Shikimic acid pathway

Chorismic acid

Berberine biosynthesis?
Photosynthesis

(AraCyc) Photosynthesis (plant)

Calvin cycle

PSI

PSII

OE

ATPase

Carbonic anhydrase

Chlorophyll biosynthesis

(Aracyc)

Carotene biosynthesis

(AraCyc)

Heme biosynthesis

Photorespiration

(Aracyc)

Respiration

Alternative oxidase

L McIntosh/J Siedow

Nitrogen metabolism

Organic Nitrogen Metabolism

(Aracyc) Aromatic Amino Acid Biosynthesis

Gloria Coruzzi et al.   

Inorganic nitrogen metabolism
Molecular and Developmental Biology of Inorganic Nitrogen Nutrition 

Nigel M. Crawford and Brian G. Forde

Nitrate inducible genes (PP 2003)

(AraCyc) nitrate assimilation pathway

Storage Proteins 

Satoshi Naito et al.

Lipid metabolism

Lipid Metabolism Gene Families

28 families

98 members John Ward

Lipid Metabolism, Biosynthesis

John Browse et al. 

(Future AraCyc)

Fatty Acid Catabolism, Oxidation 

Ian Graham et al.     

Glycosylglycerate Biosynthesis

(Aracyc)

(AraCyc)Phospholipid Biosynthesis II 

(old name: phosphatidic acid and phospholipid biosynthesis)

Lipoxygenase Pathway

(AraCyc)

Lipases Pathway (old name: lipases biosynthesis)

(AraCyc)

Lipid Transfer proteins (defense)

Alternative Lipid Gene Classification

http://www.plantbiology.msu.edu/lipids/genesurvey/table2.html  

1. Synthesis of fatty acids in plastids  

2. Synthesis of membrane lipids in plastids

3. Synthesis of membrane lipids in endomembrane system 

4. Metabolism of acyl-lipids in mitochondria

5. Degradation of storage lipids and straight fatty acids      

6. Synthesis and storage of oil

7. Lipid signaling        

8. Fatty acid elongation and wax and cutin metabolism      

9. Miscellaneous
Cytochromes P450 

Danièle Werck-Reichhart, Søren Bak and Suzanne Paquette

Cytochrome P450

69 families

256 members S. Bak, D. Nelson, Mary Schuler

Sulfate Metabolism 

Thomas Leustek

(AraCyc) Sulfur Assimilation (old name: sulfur degradation II)

Iron and Zinc Metabolism 

Mary Lou Guerinot et al.

Phosphate Starvation and Transport

John P. Hammond, Malcolm J. Bennett, Helen C. Bowen, Martin R. Broadley, Dan C. Eastwood, Sean T. May, Clive Rahn, Ranjan Swarup, Kathryn E. Woolaway, and Philip J. White. Changes in Gene Expression in Arabidopsis Shoots during Phosphate Starvation and the Potential for Developing Smart Plants. Plant Physiol. 132: 578-596 

Lisa C. Williamson, Sebastien P.C.P. Ribrioux, Alastair H. Fitter, and H.M. Ottoline Leyser. Phosphate Availability Regulates Root System Architecture in Arabidopsis. Plant Physiol. 126: 875-882.
Mineral Nutrition 

Leon Kochian et al.

Phytoremediation of Toxic Elemental and Organic Pollutants 

Chris Cobbett and Richard Meagher

Cell Wall Metabolism

Cellulose metabolism

(future AraCyc)

Hemicellulose metabolism

(future AraCyc)

Pectin metabolism

(future AraCyc)

Cell Wall Biosynthesis

8 families

52 members Todd Richmond

The Cell Wall 

Debra Mohnen et al.

Glycosyltransferase

28 families

361 members B. Henrissat, P. Coutinho, E. Deleury

Glycosyltransferases Involved in Polysaccharide Biosynthesis Natasha Raikhel et al.

Glycoside Hydrolases

31 families

379 members B. Henrissat, P. Coutinho, E. Deleury
75 members of two related families of glycoside hydrolases (http://www.biol.vt.edu/faculty/esen/glycosidase.lab.html and http://afmb.cnrs-mrs.fr/~pedro/CAZY/). Family 1 includes beta -glucosidases (EC 3.2.1.21) and myrosinases (EC 3.2.3.1), which function in higher plants in chemical defense against herbivores and pathogens, lignin biosynthesis, and plant growth and development. Family 35 contains the beta -galactosidases (EC 3.2.1.23), which play key roles in fruit ripening, flower senescence, mobilization of carbohydrate reserves, and galactolipid turnover.
Xyloglucan Fucosyltransferase1

1 family

13 members N Raikhel Laboratory, M. O'Neill, A. Faik, K. Keegstra, I Wilson

Polysaccharide Lyase

2 families

35 members B. Henrissat, P. Coutinho, E. Deleury

Lignin 

(AraCyc)

Malcolm Campbell et al. 

Tannin metabolism

(Future Aracyc)
Cell wall proteins

Expansin Gene Family

4 families

36 members Daniel Cosgrove

Extensin

Wall-associated protein kinases & others

Alternative Cell Wall Gene Classification

1. Pathways of substrate generation

  1.1 Nucleotide-sugar interconversion pathways

  1.2 C-1 kinases and sugar salvage pathways

  1.3 Pathways of phenylpropanoid biosynthesis

2. Polysaccharide synthases and glycosyl transferases

  2.1 Cellulose synthases

  2.2 Cellulose synthase-like Genes

  2.3 Glycosyl transferases

      2.3.1 GT family 1

      2.3.2 GT family 47

      2.3.3 Xyloglucan Fucosyltransferase

  2.4 Callose synthase genes

3. Secretion and targeting pathways

  3.1 Vesicle trafficking

  3.2 Cytoskeleton-associated proteins

  3.3 Plasma membrane fusion

  3.4 Cell-plate formation

4. Assembly, Architecture, and Growth

  4.1 Growth modifying proteins

      4.1.1 Expansins

      4.1.2 Yieldins

  4.2 Xyloglucan endotransglucosylase/hydrolases

  4.3 Hydrolases

      4.3.1 Exo-acting glucanases

          4.3.1.1 ß-Galactosidase

      4.3.2 Endo-acting glucanases

  4.4 Lyases

      4.4.1 Pectate and pectin Lyases

      4.4.2 Rhamnogalacturonan I lyases

  4.5 Esterases

      4.5.1 Pectin methyl esterases

      4.5.2 Pectin acetylestereases

      4.5.3 Feruloyl esterases

  4.6 Structural proteins

      4.6.1 Hydroxyproline-rich glycoproteins (HRGPs)

      4.6.2 Proline-rich proteins (PRPs)

      4.6.3 Glycine-rich proteins (GRPs)

      4.6.4 Arabinogalactan-proteins (AGPs)

5. Differentiation and Secondary Wall Formation

  5.1 Lignan synthesis

  5.2 Lignin assembly

  5.3 Cellulose and associated matrix polysaccharides

6. Signaling and Response Mechanisms

  6.1 Generation of signal molecules

  6.2 Reactive-oxygen species generation

  6.3 Receptor-like kinases and their ligands

  6.4 Glycosylphosphatidylinositol (GPI)-anchored proteins
ORGANELLES

Chloroplast and Mitochondria Structure, Import & Function Gene Families

Membrane

16 families

50 members John Ward

Cytochrome b5

1 family

7 members Soren Bak

Protein Targeting & Trafficking Machinery

Nucleus
Import/export RNA & proteins

DNA replication

DNA polymerase, recombinase, ligase, repair

DNA metabolism

Chromosome

Centromeres and Chromosome Structure 

Daphne Preuss et al.

Chromatin

Epigenetics 

Judy Bender
Endoreduplication 

Jan Traas

Methylation 

Eric Richards and Judith der

Acetylation/deacetylation

RNA Metabolism

RNA Polymerase

RNA initiation, elongation, termination and degradation

RNA splicing

RNA transport

Andrea Barta et al.?
Ribosome

Protein Synthesis 

Karen Browning et al.

Eukaryotic Initiation Factors Gene Family

44 families

100 members Karen Browning

Proteosome

Protein Turnover, ubiquitination

Rick Vierstra et al.
Proteases and inhibitors

Signalosome

COP9

XW Deng & W Nin

Cytoskeleton

Cytoskeleton Gene Families

2 families

15 members Richard Meagher

The Arabidopsis Cytoskeletal Genome 

Richard B. Meagher and Marcus Fechheimer

Kinesins gene family

1 family

61 members A. S. N. Reddy, Irene Day

Myosins gene family

1 family

17 members A. S. N. Reddy, Irene Day

Binding proteins

Vesicle/Trafficking/Secretion

SNARE and Associated Proteins

27 families

68 members Anton Sanderfoot

Natasha Raikhel

Plasmodesmata 

Karl Oparka and Pat Zambryski

Bill Lucas

ER 

Golgi

Vacuole

Natasha Raikhel

Peroxisome

Targeting/biogenesis

Function

Glyxoysome

Plasma Membrane

Microsome

GENE FAMILIES

Transporter/Channel

ABC Superfamily

13 families

129 members R. Sanchez-Fernandez, P. Rea, E. Davies

ABC Transporters

8 families

94 members John Ward

ABC Transporters- PDR subfamily

1 subfamily

15 members Cheryl Smart Laboratory

Amino Acid/Auxin Permease AAAP Family

1 family

43 members John Ward

Inorganic Solute Cotransporters

16 families

84 members John Ward

Ion Channels

7 families

61 members John Ward, Benoiit Lacombe

Ion Channels 

Julian Schroeder et al.

Antiporters

13 families

70 members John Ward

Aquaporins

2 families

35 members John Ward

Major Intrinsic Protein MIP

1 family

38 members John Ward

Organic Solute Cotransporters

35 families

279 members John Ward

Transport of Metabolites 

Wolf Frommer et al.

Transporters/assimilation

Sucrose, glucose, amino acids, lipids, nitrate, ammonium, phosphate, sulfate/sulfur, ions
Redox

Ferridoxin

Peroxidase

AXP

Catalase

SOD

GST

Transcription Regulators 

(More information in summary table for 2,863 genes. Please refer to the table for detailed notes.)

AP2/EREBP

167 members

ABI3/VP1

14 members

Alfin-like

7 members

ARF (Auxin Response Factor)

24 members

Argonaute

10 members

ARR-A class

10 members

ARR-B class

11 members

Pseudo ARR

9 members

G2-like

42 members

AS2/LOB

42/43 members

AT-rich interaction domain

4 members

AtSR

7 members

Aux/IAA

29 members

B3

29 members

bHLH

166 members

Bromodomain proteins

166 members

bZIP

95 members

C2C2(Zn) 110 members


CO-like: 35


DOF: 40


GATA: 29


YABBY: 6

C2H2

153 members

C3H

143 members

CCAAT box binding factor 38 members


DR1: 2


HAP2: 10


HAP3: 11


HAP5: 13


Other: 2

Chromatin remodeling factor

50 members

CPP(Zn)

8 members

Dicer-like

4 members

DNA methyltransferases

11 members

E2F/DP

9 members

EIN3 and EIN3-like

6 members

ELF3 and ELF3-like

2 members

FHA

5 members

GeBP

16 members

General Transcription

91 members

Global transcription factor

20 members

GRAS

32 members

HB

98 members

HMG

2 members

Histone acetyltransferase and related

14 members

Histone deacetylases

18 members

Histone

50 members

HSF

29 members

JUMONJI

11 members

MADS

127 members

Methyl binding domain protein

12 members

MYB super family

230 members

NAC

116 members

NIN-like

14 members

Nucleosome/chromatin assembly factor

26 members

PHD

11 members

PHOR1

22 members

PcG

12 members

Putative DNA-binding protein

310 members

Putative transcription regulator

89 members

SBP

16 members

SET-domain transcriptional regulator

39 members

Silencing defective

39 members

Silencing Group

2 members

SNF7

5 members

TCP

13 members

Trihelix

44 members

TUB

11 members

WRKY

80 members

Zn-finger(CCHC)

2 members

PWWP domain protein

4 members

LUG

2 members

TAZ

5 members

NPR1

6 members

Single Members


COP1


AN


CIA2


DET1


EMF1


FRY2


LFY


MFP1


RBL1


RHL1


SAP


SNF2/ISWI


SNI1


SRS/SHI

Miscellaneous Gene Families

108 families

443 members John Ward

MRS2 Gene Family

1 family

11 members Volker Knoop

NADPH P450 reductases

1 family

3 members Soren Bak

Nodulin-like Gene Family

3 families

64 members John Ward

Primary Pumps ATPases

12 families

83 members John Ward

RCD gene family

http://www.hos.ufl.edu/kleeweb/2010RCDprogram.htm
The NPH3/RPT2 family

NPH3 (NONPHOTOTROPIC HYPOCOTYL 3) and RPT2 (ROOT PHOTOTROPISM 2)
http://www.biosci.missouri.edu/liscum/nph3-rpt2figs.html
Peroxin genes

15 Arabidopsis orthologs of 23 eukaryotic peroxin genes have been identified, but a function has been determined for only 4 of these 15 orthologs. Public access to this information will be available at (http://lsweb.la.asu.edu/rtreleaseq).

REGULATORY PATHWAYS
SIGNAL TRANSDUCTION

Auxin biosynthesis and signaling

(AraCyc) Auxin Biosynthesis

Mark Estelle et al.
ABA biosynthesis, metabolism, transport & signaling

(AraCyc) Abscisic Acid Biosynthesis (add ABA2, ABA3, OAA3)

Ruth Finkelstein et al.

Cytokinin biosynthesis, metabolism, transport and signaling

(AraCyc) Cytokinin Biosynthesis

Cytokinins 

Hwang and Sheen, PP review 2002

Joseph J. Kieber
BR biosynthesis, metabolism, transport and signaling

(AraCyc) Brassinosteroid Biosynthesis

Signaling

Plant Cell review 2002, Developmental Cell review 2002
Ethylene biosynthesis and signaling

(AraCyc) Ethylene Biosynthesis from Methionine

G. Eric Schaller and Joseph J. Kieber (TAB)

GA biosynthesis, metabolism, transport and signaling

(Aracyc) Gibberellin Biosynthesis

Signaling Plant Cell 2002

JA biosynthesis and signaling

(Aracyc) Jasmonic Acid Biosynthesis
Bob Creelman et al. 

SA biosynthesis, metabolism, transport and signaling

Nature, 2002 Ausubel, Iliak

Polyamine Biosynthesis, metabolism, transport and signaling (Aracyc)

Peptide process, transport and signaling 

Sacco de Vries et a.
Flowering
George Coupland, Caroline Dean and Detlef Weigel
Clock

The Arabidopsis Circadian System 

C. Robertson McClung, Patrice A. Salomé and Todd P. Michael

Two microarray papers

Light signaling

Photomorphogenesis 

Joanne Chory et al.

Phytochrome Signaling Mechanism 

Haiyang Wang and Xing Wang Deng 

Cryptochromes and light signaling 

Chentao Lin

Phototropism

Phototropism, Mechanisms and Outcomes 

Emmanuel Liscum 

Gravitropism

Arabidopsis thaliana: A Model for the Study of Root and Shoot Gravitropism 

Patrick H. Masson, Masao Tasaka, Miyo T. Morita, Changhui Guan, Rujin Chen and Kanokporn Boonsirichai
Development and Patterning

Root

Root Development 

Ben Scheres, Philip Benfey and Liam Dolan

Root hair

Claire Grierson and John Schiefelbein
Trichome Development 

David Marks and Martin Hulskamp

Guard cell

Stomatal Development in Arabidopsis 

Jeanette A. Nadeau and Fred Sack

Shoot meristem

Meristem Function 

Kathy Barton et al.

Leaf Development 

Hirokazu Tsukaya

Embryogenesis

Pattern Formation During Embryogenesis 

Thomas Berleth et al.

Suspensor

Endosperm Development 

Roy Brown and Robert Fischer

Seed Development 

David Meinke

Embryo maturation and Desiccation 

Joe Ogas et al.

Seed Dormancy and Germination 

Leónie Bentsink and Maarten Koornneef

Flower organs

Flower Development 

John Bowman and David Smyth

Ovule Development 

Kay Schneitz and Chuck Gasser et al.

Megagametophyte Development 

Ueli Grossniklaus and Gary Drews

Fertilization 

Bob Pruitt et al.

Fruit Development 

Marty Yanofsky et al

Pollen

Pollen Structure and Function 

Daphne Preuss et al.

Pollen Coat Proteome

4 families

11 members J. A. Mayfield, A. Fiebig, S.E. Johnstone, D. Preuss

Pollen tube growth

Senescence and Abscission 

Tony Bleecker et al.

Vascular Patterning 

Simon Turner and Leslie Sieburth
Stress Signaling

Cold

Cold and Freezing Tolerance 

Mike Thomashow and John Browse et al. 

Heat

Thermal Tolerance 

Elizabeth Vierling   

Salt Tolerance 

Jian Kang Zhu et al.

Drought 

K Shinozaki

UV

High Light

Oxidative & Antioxidative

Oxidative Stress and Acclimation Mechanisms in Plants 

Ruth Grene
Hypoxia

Flood

Detoxificxation

Mechanical 

Wounding 

Touching

Touch Regulated Genes 

Janet Braam et al.

Repair of Damaged Bases 

Anne Britt
Herbicide Resistance 

Wolf Scheible

Second messengers

cAMP, adenylate cyclase

Rui Malho & Tony Trewavas

PNAS 98: 10481-10486, Aug 28, 2001

cGMP, guanylyl cyclase (EC 4.6.1.2)

Ndiko Ludidi & Chris Gehring

JBC 278: 6490-6494, 2003 Feb 21

NO & NOS

IP3 (IP Phosphatase & kinase)

Cyclic ADP ribose

Protein Phosphatase

Plant Physiology, June 2002, Vol. 129, pp. 908–925

MKP and PTP

PP1

PP2A

PP2C

Receptor Kinases

Receptor kinase-like Gene Family

1 family

307 members John Ward

Bleecker 610 members

MAPK Casacades

MAP Kinase Gene Family

1 family

20 members J Sheen Lab

MAP Kinase Kinase Gene Family

1 family

10 members J Sheen Lab

MAP Kinase Kinase Kinase

3 sub families

80 members Laszlo Bogre, Laszlo Okresz

MAP Kinase Kinase Kinase Kinase

1 family

10 members Laszlo Bogre, Laszlo Okresz

AMPK and SNF-Related PK (SnRPK) Gene Family

Casein kinase

GSK

Other S/T Protein kinases 

Two-Component

Histidine Kinase Gene Family

1 family

16 members J Sheen Lab

Histidine Phosphotransfer Proteins

1 family

6 members J Sheen Lab

Response Regulator Gene Family

3 families

32 members J Sheen Lab

Two-Component Signaling Elements and Histidyl-Aspartyl Phosphorelays 

G. Eric Schaller, Dennis E. Mathews, Michael Gribskov and John C. Walker

Protein Modifications

Phosphorylation

Ubiquitylation

RUB modification (Judy Callis)

SUMO modification

Nedd8 modification

Prolyl Isomerase

Prolyl hydroxylation

Acetylation/Deacetylation

Methylation

Glycosylation

Calcium

EF-hand Containing Proteins

8 families

234 members Irene S Day, Vaka Reddy, Gul Shad Ali, ASN Reddy

Calcineurin B-like calcium sensor proteins

1 family

10 members Joerg Kudla

Calcium Dependent Protein Kinase

1 family

34 members J Sheen Laboratory

Calmodulin-binding Proteins

17 families

100 members Vaka S Reddy, Gul Shad Ali, ASN Reddy

CBL-interacting serine-threonine protein kinases

1 family

25 members Joerg Kudla

Calcium pump

Calcium channel

14-3-3 family

1 family

13 members R Ferl Laboratory

Defense/Immunity

MLO family

1 family

15 members Ralph Panstruga

CC-NBS-LRR 3

36 members (AGI, Nature 2000)

TIR-NBS-LRR

85 members (AGI, Nature 2000)

Other truncated members

NDR1 

28 members

EDS1/PAD4

3 members

*NPR1 (as TFs)

6 members

Atrboh (gp91), NADPH oxidase

CPR5

Interactions between Xanthomonas species and Arabidopsis thaliana 

C. Robin Buell

Signaling Mechanisms in Disease 

Jeff Dangl and Brian Staskawicz

Perception of Pathogens by Arabidopsis 

Roger Innes et al.

The Arabidopsis thaliana-Pseudomonas syringae Interaction Fumiaki Katagiri, Roger Thilmony and Sheng Yang He
Viral Diseases of Arabidopsis 

Sondra Lazarowitz et al.

Arabidopsis Chitinases: a Genomic Survey 

Paul A. Passarinho and Sacco C. de Vries
Phospholipase

Phospholipase A Gene Family

Phospholipase B Gene Family

Phospholipase C Gene Family

Phospholipase D Gene Family

2 sub families

12 members V Zarsky Laboratory

Heterotrimeric G protein

G protein-coupled receptor, G alpha, G beta, G gamma, big G proteins

Small G protein Super Family

ROP/RAC

GEF

GAF

ZB Yang, Plant Physiol, 131, 1191-1208, 2003
Protein Translocation

Scaffold and Adaptor Proteins 

PDZ

PF00595, 14 members

TPR 

PF00515, 75 members

Ankyrin repeat

PF00023, 95 members

WW domain

PH domain

PF00169, 21 members

ENTH 

PX

SH2

SH3

Cell Death

Proteases

DNaes
Cell Cycle

Core Cell Cycle Gene Families

7 families

61 members Klaas Vandepoele

Arabidopsis cell cycle genes

Corresponding author: Dirk Inzé

Plant Cell. 2002 Apr;14(4):903-916.

http://www.psb.rug.ac.be/bioinformatics/coreCC/
JBC microarray paper by Jim Murray

The Cell Cycle 

Peter Doerner et al
Meiosis and Mitosis 

Hong Ma et al.
Cytokinesis

Gerd Jurgens and Uli Meyer

Y Machida

Cell Elongation 

Herman Hofte
MIPS Gene Family Experts

Arabidopsis genomic sequence, annotation of gene functions 

The following researchers have enthusiastically expressed their desire to assist the annotators of the genomic sequence with annotation relating to specific genes or gene families. It is our hope that bringing together the bioinformatic and lab research communities in this manner will produce a richer and more accurate annotation report attached to the genomic sequence. Please consult the individuals listed with questions regarding gene modeling, significance of homology of search results, or the biological role of the encoded protein.

Researcher Area of Interest

AFGN (Arabidopsis Functional Genomics Network)

AFGN is network funded by the Deutsche Forschungsgemeinschaft (DFG). Various german laboratories participate in this project thereby focusing towards various genefamilies such as subtilisin, WRKY proteins, SCF ubiquitin ligases etc.

Kristian Axelsen, P-type ATPases

Bonnie Bartel, Auxin conjugate hydrolases and nitrilases

Anne Britt, DNA repair, especially nucleotide excision repair

Genes involved in end-to-end joining of double strand breaks

Karen S. Browning, Protein synthesis initiation factors

Stefanie Butland, Phenylalanine ammonia-lyase family

Daniel Cosgrove, Expansins, cellulases, pectin methyl esterases

Nigel Crawford, Nitrate transport and reduction, also DNA transposons

Sean Cutler, Glycosyl transferases including cellulose synthases

Ivan Delgado, Orlic Proteins that bind the sugar moiety of nucleotide sugars

Karl-Josef Dietz, Peroxiredoxins

Carl Douglas, 4-coumarate:CoA ligase (4CL)

Wolf B. Frommer, Membrane proteins

Charles Gasser, Cyclophilins and FK506-binding proteins

Hans M. Jespersen, Zinc-finger proteins and peroxidases

Dan Kliebenstein, Superoxide dismutases and copper chaperones

Rogerio Margis, phytocystatins and cysteine proteinases

Seiichi Matsuda, Oxidosqualene cyclases and other terpene biosynthetic enzymes

Blake Meyers, Disease resistance genes

Jonathan Monroe, alpha-glucosidases

Giorgio Morelli, Homeodomain leucine zipper transcription factors

Peter Morris, MAP kinases, MEK and MEK kinase

David R. Nelson, cytochrome P450 proteins

Craig S. Pikaard, Ribosomal rRNA genes and RNA polymerase I

Philip A. Rea, ABC proteins, pyrophosphatases and factors involved in heavy metal detoxification

Todd Richmond, Beta-oxidation pathway, i.e. fatty acid breakdown

Tony Schaeffner, MIP transmembrane proteins and aquaporins

G. Eric Schaller, Histidine kinases and response regulators

Brenda Winkel Shirley, Flavonol synthases

Imre E. Somssich, WRKY Transcription Factors

Mike Sussman, CDPKs, Membrane proteins such as ATPases, MDRs, & ion channels

Elizabeth Vierling, Heat shock proteins and molecular chaperones

Rick Vierstra, Ubiquitins and ubiquitin-dependent protein degradation

Bernd Weisshaar, MYB and MYB-like genes

Detlef Weigel, CEN/TFL1/FT related proteins
NSF Plant Genome and 2010 Projects & websites (2001 & 2002)

http://www.nsf.gov/bio/pubs/awards/2010fy01.htm
http://www.nsf.gov/bio/pubs/awards/2010fy02.htm
Arabidopsis 2010: Plant Peroxisomal Biogenesis: Sorting/Function of Membrane Proteins and Peroxins 

Richard N. Trelease, Arizona State University

http://lsweb.la.asu.edu/rtreleaseq

Arabidopsis 2010: Phenylpropanoid Pathway Networks: An Integrated Approach to Establishing Protein/Enzyme Function in Arabidopsis and their Associated Networks

Norman G. Lewis, Washington State Univ
Arabidopsis 2010: Visual Informatics Tools to Interactively Link Arabidopsis Metabolic and Regulatory Network Maps with Genome-Wide Expression Data

Eve S. Wurtele, Iowa State University
Arabidopsis 2010: Essential Gene Functions in Arabidopsis Seed Development
David W. Meinke, Oklahoma State University
Arabidopsis 2010: Function of the Arabidopsis Small RNAs
James C. Carrington, Oregon State University
Arabidopsis 2010: Pre-mRNA Splicing Signals in Arabidopsis
Stephen M. Mount, U of MD College Park

Arabidopsis 2010: Collaborative Project on the Functional Genomics of Arabidopsis beta-Glucosidase and beta-Galactosidase Gene Families, Jonathan E. Poulton, University of Iowa
Arabidopsis2010: Determining Genome-wide Transcription Networks of TGA Factors

onathan A. Arias, U of MD Biotech Inst

http://www.tigr.org/tdb/e2k1/ath1/) and CAB (http://www.umbi.umd.edu/~cab/)

Arabidopsis 2010: Collaborative Research: Assigning Gene Function in the Arabidopsis One-Carbon Metabolism Network
Andrew D. Hanson, University of Florida

http://www.hos.ufl.edu/meteng/1Cpage1.html
Arabidopsis 2010: Functional Genomics of Arabidopsis Starch Granule Metabolism (28 genes)

Alan M. Myers, Iowa State University, www.starchmetnet.com

Arabidopsis 2010: Identifying Clients of 14-3-3 Phosphoregulation

Robert J. Ferl, University of Florida

Arabidopsis 2010: Using Functional Genomics to Determine How and Why Plants Synthesize Diverse Triterpenoids

Seiichi P. Matsuda, Rice Univ

Arabidopsis 2010: Gene Identification in the Photoperiod and Circadian Network of Flowering Control

Richard M. Amasino, U of Wisconsin Madison
http://www.biochem.wisc.edu/2010flowering
Arabidopsis 2010: Nitrogen Networks in Plants
Gloria Coruzzi’s amino acid metabolism website (NYU)

Nitrogen network

http://www.nyu.edu/fas/biology/n2010/
Transcriptional Networks 

Arabidopsis 2010: Genomics Approaches to Finding Transcriptional Networks

Philip Benfey, Duke U

http://www.biology.duke.edu/benfeylab/at2010.html
PathogenDB Arabidopsis 2010: Expression Profiling of Plant Disease Resistance Pathways (XN Dong & F Ausubel & S Somerville)
Xinnian Dong, Duke University

http://genetics.mgh.harvard.edu/ausubelweb/nsf2010/NSF_2010.html
Proteosome (R Viestra, TIPS review 2003), NSF 2010 project

Arabidopsis 2010: Functional Analysis of the Ubiquitin-Protein Liagase (E3)Families in Arabidopsis
Richard D. Vierstra, U of Wisconsin Madison
COP9 Signalosome (XW Deng, Annual Reviews)

PHOSPHOLIPID-BASED SIGNALING IN PLANTS   

Harold J.G. Meijer, Teun Munnik (ARPB, 2003)

P450 Arabidopsis 2010: Functional Genomics of Arabidopsis P450s

273 genes, Mary A. Schuler, U of Ill Urbana-Champaign

http://arabidopsis-P450.biotec.uiuc.edu
WRKY Arabidopsis 2010: Functional Analysis of the WRKY Transcription Factor Gene Family From Arabidopsis
Zhixiang Chen, Purdue University

http://homepage.mac.com/zchen_/
PTP Collaborative Arabidopsis 2010 Project : Genomics and Proteomics Approaches to the Function of Tyrosine Phosphatases in Arabidopsis
Sheng Luan, U of Cal Berkeley

http://plantsp.sdsc.edu/
Arabidopsis 2010: RUI: Genetic and Physiological Characterization of Arabidopsis Plasma Membrane H+-ATPase Mutants
Jeffery C. Young, Western Washington Univ

http://www.ncbi.nlm.nih.gov:80/Database/index.html
Arabidopsis 2010: Determination of Biological Functions of the NPH3/RPT2 Family

Emmanuel Liscum, U of Missouri Columbia

http://www.biosci.missouri.edu/liscum/nph3-rpt2figs.html
Arabidopsis 2010: Comprehensive Functional Analysis of the Arabidopsis RCD Gene Family, Harry J. Klee, University of Florida

Arabidopsis 2010: Functional Analysis of the Arabidopsis Yellow Stripe-Like (YSL) Family: Heavy Metal Transport and Partitioning Via Metal-nicotianamine Complexes

Elsbeth L. Walker, U of Massachusetts Amherst
Arabidopsis 2010: RUI: "Functional Genomics of Alpha-Helical Scaffold Protein in Arabidopsis thaliana"

David K. Kerk, Point Loma Nazarene Col

http://www.ptloma.edu/Biology/Grants/NSF 2010 Project.htm
Two-Component 

(NCU) Arabidopsis 2010: Analysis of Two-Component Signaling Elements from Arabidopsis

Joseph J. Kieber, U of NC Chapel Hill
Transporters

Arabidopsis 2010 - Collaborative Research: Discovering Transporters for Essential Minerals and Toxic Ions in Plants
John M. Ward, U of Minnesota-Twin Cities
Starch Granule Metabolism

Iowa State U, Wurtle, Eva

http://www.starchmetnet.org/
gene list

http://www.starchmetnet.org/Other2010Sites/2010SitesFrameset.htm
The project focuses on 28 genes that are likely to be involved in starch metabolism after the production of the glucosyl unit donor. The gene set includes starch synthases, branching enzymes, debranching enzymes, a-amylases, b-amylases, disproportionating enzymes, and starch phosphorylases. In each instance the genome sequence predicts multiple isoforms. The two organizing hypotheses of the project are that most isoforms have specific, non-overlapping roles in creating or dismantling the molecular architecture of starch, and that many components of the network act via direct functional interactions rather than in a series of independent enzymatic steps. Results will be shared through scientific publication, regular web postings 

The Arabidopsis thaliana genome contains 24 related genes that encode methyltransferase enzymes (MTs) distinct from any other known Mts http://www.starchmetnet.org/Other2010Sites/2010SitesFrameset.htm
