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Biological Science
Courses Taught
FS2010
BIO_SC 9090-30: RES IN BIOLSCIENCES


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



FS2009
BIO_SC 8300-1: ADVANCED PLANT GENETICS


Enrollment: 7


Contact Hours: 

Credit Hours: 3

Total Credit Hours: 



Taught with Kathy Newton and Jim Birchler
SS2009
BIO_SC 9090-35: RES IN BIOLSCIENCES


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



SP2009
BIO_SC 9090-35: RES IN BIOLSCIENCES


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



BIO_SC 8187-03: SEM IN AREAS OFSPECLZATION


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



FS2008
BIO_SC 8187-03: Seminar in Areas of Specialization


Enrollment: 1


Contact Hours: 1

Credit Hours: 1

Total Credit Hours: 



BIO_SC 8300-1: Advanced Plant Genetics


Enrollment: 8


Contact Hours: 

Credit Hours: 3

Total Credit Hours: 



Taught with Kathy Newton
BIO_SC 9090-35: RES IN BIOLSCIENCES


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



SS2008
BIO_SC 9090-35: RES IN BIOLSCIENCES (IND)


Enrollment: 1


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



SP2008
BIO_SC 9090-35: RES IN BIOLSCIENCES (IND)


Enrollment: 2


Contact Hours: 

Credit Hours: 

Total Credit Hours: 



BIO_SC 4972-01: DEVELOPMENTAL BIOLOGY


Enrollment: 21


Contact Hours: 3

Credit Hours: 3

Total Credit Hours: 



Advising Activities
SP2010: Graduate, 5 students


Role Played: Graduate Committee Member


Advising Quality: 


Student Name: N/A


Notes: 

SP2010: PostDoc, 2 students


Role Played: Postdoctoral Mentor for Ying Wang and Stefan Benewitz


Advising Quality: 


Student Name: N/A


Notes: 

SP2010: Doctors, 1 students


Role Played: PhD mentor for Chad Niederhuth


Advising Quality: 


Student Name: N/A


Notes: 

SP2009: Graduate, 5 students


Role Played: Graduate Committee Member


Advising Quality: 


Student Name: N/A


Notes: 

SP2009: PostDoc, 2 students


Role Played: Postdoctoral Mentor for Ying Wang and Stefan Benewitz


Advising Quality: 


Student Name: N/A


Notes: 

SP2009: Doctors, 1 students


Role Played: PhD mentor for Chad Niederhuth


Advising Quality: 


Student Name: N/A


Notes: 

SP2008: Graduate, 8 students


Role Played: Graduate Committee Member


Advising Quality: 


Student Name: N/A


Notes: 

SP2008: PostDoc, 3 students


Role Played: Postdoctoral Mentor for Sung Ki Choi, Elene Valdivia and Ying Wang


Advising Quality: 


Student Name: N/A


Notes: 

SP2008: Doctors, 2 students


Role Played: PhD mentor for Clayton Larue and Chad Niederhuth


Advising Quality: 


Student Name: N/A


Notes: 

Graduate Committees / Student Mentorships
Kati Seitz, Mentor, Undergraduate Research Study, September 2010 - 

Hannah Seberg, Mentor, Undergraduate Research Study, June 2010 - August 2010

Xin Deng, Member, Ph.D. Committee, January 2010 - 

Geon Hui Son, Member, Ph.D. Committee, June 2009 - 

Diana Roberts, Member, Ph.D. Committee, March 2009 - 

Stefan Bennewitz, Mentor, Postdoctoral Fellows, January 2009 - 

Joe Abbott, Mentor, Undergraduate Research Study, September 2008 - May 2009

Ling Han, Member, Master Committee, August 2008 - December 2008

Kirby Swatch, Member, Ph.D. Committee, June 2008 - 

Ying Wang, Mentor, Postdoctoral Fellows, April 2008 - December 2010

Chad Niederhuth, Chair, Ph.D. Committee, September 2007 - 

Ling Han, Member, Ph.D. Committee, September 2006 - August 2008

Sydney Pursell, Mentor, Undergraduate Research Study, September 2006 - May 2010

Erin Morris, Mentor, Research and Writing Supervision, May 2006 - August 2009

 Description: Summer 2006/2007/2008/2009 Visiting Professor
Elene Valdivia, Mentor, Postdoctoral Fellows, January 2006 - December 2008

Xiaohong Liu, Member, Ph.D. Committee, September 2005 - December 2009

Ullas Pemale, Member, Ph.D. Committee, August 2004 - November 2008

Sung Ki Cho, Mentor, Postdoctoral Fellows, May 2004 - June 2008

Brandon Celaya, Member, Ph.D. Committee, January 2004 - November 2008

Clayton Larue, Chair, Ph.D. Committee, June 2003 - March 2008

Chris Lee, Member, Ph.D. Committee, January 2003 - July 2008

Grants
A Systems Approach To Identify Emergent Properties That Contribute To Biomass Production In Sorghum And Poplar, DOE/USDA, $1,500,000.00, 12-17-2010 - , Submitted, PI.

Symposium on Plant Protein Phosphorylation, NSF, $10,000.00, May 2010 - June 2011, 100%, Active, PI.

Symposium on Plant Protein Phosphorylation, DOE, $7,500.00, May 2010 - April 2011, 100%, Active, PI.

Modernization of plant growth facilities at the University of Missouri, NSF, $4,562,863.00, August 2009 - , $4,562,863.00, Not Funded, PI.

Signal transduction and the regulation of organ abscission in Arabidopsis , NSF, $553,000.00, April 2008 - March 2012, 100%, Active, PI.

The Gateway Proposal: Advancing Animal and Plant Sciences in Missouri, Missouri Life Sciences Trust Fund, $3,800,000.00, January 2008 - December 2010, $3,800,000.00, Completed, Co-I.

USDA National Needs Graduate Fellowship Grants Program -- Plant Genomics, Proteomics and Bioinformatics, USDA, $138,000.00, September 2005 - December 2010, $138,000.00, $138,000.00, 100%, Completed, PI.

A novel family of small polypeptides that affect plant development, DOE, $360,000.00, 06-15-2005 - 05-31-2009, $248,275.00, $120,000.00, 100%, Completed, PI.

Analysis of Four Receptor Kinase Families, UNIV OF AZ (NSF), $400,091.00, 09-01-2004 - 08-31-2009, Completed, Co-PI.

Development of Proteomics Center and Plant Biology Research Projects, Monsanto Company, $5,000,000.00, 09-01-2001 - 08-31-2008, Completed, Co-PI.

Publications (Journal/Book/Proceedings)
Book Chapter
Lease, K.E. and Walker, J.C. Bioinformatic Identification of Plant Peptides. In Methods Mol Biol. , pp. 615:375-383 2010. Humana Press,  Ed. M. Soloviev   (Accepted - Published)

Walker, J.C. and K.E. Lease. The Leucine Rich Repeat Receptor Protein Kinases of Arabidopsis thaliana- a paradigm for Plant LRR receptors. In Handbook of Cellular Signaling. 2nd Edition, pp. 601-608 2009. Academic Press, San Diego,  Ed. R.A. Bradshaw and E. Dennis   (Accepted - Published)

Other Refereed Work
Chevalier, D., Morris, E.R., J.C. Walker. 14-3-3 and FHA Domains mediate Phosphoprotein Interactions.   (Accepted - Published)

Annu Rev. Plant Biol. 60:67-91 2009
Refereed Journal
Larue, C.T., J. Wen and J.C. Walker. Interactions between a NAC-domain transcription factor and the putative small protein encoding DVL/ROT gene family, Plant Mol Reporter, Vol. 28, pp. 162-168, 2009.   (Accepted - Published)

Plant development is a complex process that isregulated by the action of many gene products and smallsignaling molecules such as plant hormones. Recently, ithas become clear that small protein signaling and regulatorymolecules are important for many aspects of plantdevelopment. The DVL/ROT gene family encodes predictedsmall proteins that have been shown to play a role inArabidopsis development. However, little is known aboutthe genetic pathways in which these family members areactive. Here, we show that many transcription factors areresponsive to overexpression of a DVL/ROT familymember. One of these transcription factors was NAC1.NAC1 was shown to genetically interact with a DVL/ROTfamily member, including through an unexpected epigeneticinteraction.
Larue, C.T., J. Wen and J.C. Walker. Genetic interactions between the miRNA164-CUC2 regulatory module and BREVIPEDICELLUS in Arabidopsis developmental patterning. , Plant Signaling & Behavior , Vol. 4, pp. 666-668, 2009.   (Accepted - Published)

The proper regulation of enlargement and patterning of plant lateral organs is essential for plant functionality. In an earlier work, we characterized the role of a microRNA (miRNA)-transcription factor regulatory module, miRNA164-CUC2, in the enlargement and patterning of multiple lateral organs in Arabidopsis. This regulatory module genetically interacts with another transcription factor, CRC, in fruit development patterning. Here, we characterize the genetic interaction of this module with a homeodomain transcription factor, BREVIPEDICELLUS (BP), that has been shown to play roles in leaf development patterning.
Larue, C.T., J. Wen, J.C. Walker. A microRNA-transcription factor module regulates lateral organ size and patterning in Arabidopsis, Plant J, Vol. 58, pp. 450-463, 2009.   (Accepted - Published)

Precise regulatory mechanisms are necessary to properly control the enlargement and patterning of plant lateral organs. However, our understanding of the regulatory modules that govern both of these processes is limited. An emerging theme in plant development is microRNA (miRNA)-mediated gene regulation of transcription factors, including several NAC domain family members such as CUP-SHAPED COTYLEDON2 (CUC2). We uncovered a novel allele of CUC2, cuc2-1D, that revealed important functions of miRNAs and CUC2 in a regulatory module governing lateral organ enlargement and patterning. cuc2-1D carried a single point mutation in the CUC2 miRNA target site, disrupting miRNA targeting. Disruption of the tight balance between CUC2 and its targeting miRNA, miRNA164, led to over-accumulation of CUC2 mRNA and expansion of the CUC2 expression domain. cuc2-1D plants had enlarged vegetative and reproductive lateral organs relative to wild-type plants. Mechanistically, these enlarged organs resulted from an increase in cell proliferation that occurred over a longer developmental time frame relative to wild-type. This organ enlargement was dependent on the receptor-like kinase, ERECTA (ER). This and lateral organ patterning phenotypes in cuc2-1D suggest that miRNA164 and CUC2 are critical regulators of both processes. Therefore, we propose that miRNA164 and CUC2 form a central regulatory module that acts as a governor of lateral organ patterning and expansion.
Cho, S.K, C.T. Larue, D. Chevalier, H. Wang, T.L. Jinn, S. Zhang and J.C. Walker. Regulation of Floral Organ Abscission in Arabidopsis thaliana, Proceedings of the National Academy of Sciences of the USA, Vol. 105, pp. 15629-15634, 2008.   (Accepted - Published)

Abscission is a developmental program that results in the active shedding of infected or nonfunctional organs from a plant body. Here, we establish a signaling pathway that controls abscission in Arabidopsis thaliana from ligand, to receptors, to downstream effectors. Loss of function mutations in Inflorescence Deficient in Abscission (IDA), which encodes a predicted secreted small protein, the receptor-like protein kinases HAESA (HAE) and HAESA-like 2 (HSL2), the Mitogen-Activated Protein Kinase Kinase 4 (MKK4) and MKK5, and a dominant-negative form of Mitogen-Activated Protein Kinase 6 (MPK6) in a mpk3 mutant background all have abscission-defective phenotypes. Conversely, expression of constitutively active MKKs rescues the abscission-defective phenotype of hae hsl2 and ida plants. Additionally, in hae hsl2 and ida plants, MAP kinase activity is reduced in the receptacle, the part of the stem that holds the floral organs. Plants overexpressing IDA in a hae hsl2 background have abscission defects, indicating HAE and HSL2 are epistatic to IDA. Taken together, these results suggest that the sequential action of IDA, HAE and HSL2, and a MAP kinase cascade regulates the programmed separation of cells in the abscission zone.
Yu, B., L. Bi, B. Zheng, L. Ji, D. Chevalier, M. Agarwal, V. Ramachandran, W. Li, T. Lagrange, J.C. Walker and X. Chen. The FHA domain proteins DAWDLE in Arabidopsis and SNIP1 in humans act in small RNA biogenesis, Proceedings of the National Academy of Sciences of the USA, Vol. 105, pp. 10073â€“10078., 2008.   (Accepted - Published)

Proteins containing the forkhead-associated domain (FHA) are known to act in biological processes such as DNA damage repair, protein degradation, and signal transduction. Here we report that DAWDLE (DDL), an FHA domain-containing protein in Arabidopsis, acts in the biogenesis of miRNAs and endogenous siRNAs. Unlike mutants of genes known to participate in the processing of miRNA precursors, such as dcl1, hyponastic leaves1, and serrate, ddl mutants show reduced levels of pri-miRNAs as well as mature miRNAs. Promoter activity of MIR genes, however, is not affected by ddl mutations. DDL is an RNA binding protein and is able to interact with DCL1. In addition, we found that SNIP1, the human homolog of DDL, is involved in miRNA biogenesis and interacts with Drosha. Therefore, we uncovered an evolutionarily conserved factor in miRNA biogenesis. We propose that DDL participates in miRNA biogenesis by facilitating DCL1 to access or recognize pri-miRNAs.
Wang, H., Y. Liu, K. Bruffett, J. Lee, G. Hause, J.C. Walker and S. Zhang. Haplo-insufficiency of MPK3 in MPK6 Mutant Background Uncovers a Novel Function of these two MAPKs in Arabidopsis Ovule Development, Plant Cell, Vol. 20, pp. 602-613, 2008.   (Accepted - Published)

The plant life cycle includes diploid sporophytic and haploid gametophytic generations. Female gametophytes (embryo sacs) in higher plants are embedded in specialized sporophytic structures (ovules). Here, we report that two closely related mitogen-activated protein kinases in Arabidopsis thaliana, MPK3 and MPK6, share a novel function in ovule development: in the MPK6 mutant background, MPK3 is haplo-insufficient, giving female sterility when heterozygous. By contrast, in the MPK3 mutant background, MPK6 does not show haplo-insufficiency. Using wounding treatment, we discovered gene dosage-dependent activation of MPK3 and MPK6. In addition, MPK6 activation is enhanced when MPK3 is null, which may help explain why mpk3(-/-) mpk6(+/-) plants are fertile. Genetic analysis revealed that the female sterility of mpk3(+/-) mpk6(-/-) plants is a sporophytic effect. In mpk3(+/-) mpk6(-/-) mutant plants, megasporogenesis and megagametogenesis are normal and the female gametophyte identity is correctly established. Further analysis demonstrates that the mpk3(+/-) mpk6(-/-) ovules have abnormal integument development with arrested cell divisions at later stages. The mutant integuments fail to accommodate the developing embryo sac, resulting in the embryo sacs being physically restricted and female reproductive failure. Our results highlight an essential function of MPK3 and MPK6 in promoting cell division in the integument specifically during ovule development.
Presentations and Conferences
Invited Lecture
"Signaling networks controlling Abscission," Invited Seminar, John C. Walker, University of Missouri, November 2010.

"Signaling networks controlling Abscission," Invited Seminar, John C. Walker, Brown University, October 2010.

"'Fall Leaves Fall': The Regulation of Organ Abscission," Invited Seminar, John C. Walker, Westminster College, April 2010.

Panel Member
"Enhancing Collaborative Research across the Heartland," Heartland Summit, John C. Walker, Purdue University, March 2010.

Plenary Lecture
"Signaling Network controlling Abscission," Danforth Center 11th Annual Fall Symposium Cellular Signaling: Advances and Applications, John C. Walker, St. Louis MO, September 2009.

Presentation
"Interdisciplinary Plant Group and Plant Transformation Facility," University-Industry Consortium 2010 Spring Meeting, John C. Walker, University of Missouri, April 2010.

"The Interdisciplinary Plant Group at the University of Missouri," MU Research and Advisory Board Meeting, John C. Walker, Columbia MO, November 2009.

"From Plant to the Pump: How Plant Biology Research at MU Is Helping To Achieve Bioenergy Goals," Missouri Energy Summit, John C. Walker, Columbia MO, April 2009.

"Genotype and phenotype - investigating gene function," Exploring Life Sciences Conference , John Walker, Columbia, MO, April 2008.

"Life Sciences Research in Plant Sciences at the University of Missouri," Association for European Life Sciences Universities/National Association of State Universities and Land-Grant Colleges Conference, John Walker, Columbia, MO, April 2008.

"Regulation of organ abscission in Arabidopsis," Gyeongsang National University-University of Missouri-Columbia 2nd Joint Plant Research Symposium, John Walker, Columbia, MO, April 2008.

Symposium Chair
"Symposium on Plant Protein Phosphorylation," IPG Symposium, Columbia MO, May 2010.

"Plant Protein Phosphorylation and Dephosphorylation," IPG Symposium , John Walker, Columbia, MO, May 2008.

Symposium Organizer
"Plants for the Future," IPG Symposium, John C. Walker, University of Missouri, 2010.

Service
Committee Service
Member, Division of Plant Sciences Faculty Search Committee, Campus, September 2010.

Member, Mizzou Advantages Infrastructure Committee, Campus, January 2010.

Member, Plant Sciences Center Business Plan Committee, Campus, August 2008 - December 2008.

Member, Life Sciences Center Computing Resources Committee, Campus, January 2008 - December 2008.

Chair and member, Personnel Committee, Department, January 2007 - December 2010.

Member, Life Sciences Center Equipment Committee, Campus, September 2004 - December 2009.

Chair, Life Sciences Center/Integrated Plant Biology , Campus, August 2004 - December 2008.

Member, Interdisciplinary Plant Group Executive Committee, Campus, April 2004 - July 2008.

Co-chair, Monsanto Research Projects, Campus, September 2001 - August 2008.

Committee Member, University of Missouri, Patent Committee, UM system, January 2001.

Chair, Sears/Life Sciences Center Plant Growth Facility Oversight Committee, Campus, January 1999.

American Society for Plant Physiology Public Affairs Network Campus Representative, National, January 1995.

Community Professional Service
Partner, Partnership for Research and Education in Plants, National, January 2004.

Editorial Board 
Reviewing Editor, Science Signaling Board of Reviewing Editors, International, August 2008.

Grant Review
Ad hoc reviewer , 2010  NSF IOS Plant Fungal and Microbial Developmental Mechanisms  NSF MCB Cellular Systems , National, 2010.

Ad hoc reviewer, 2009  NSF IOS Plant Fungal and Microbial Developmental Mechanisms  NSF MCB Cellular Systems (2)  Innovational Research Incentives Scheme- Netherlands Organization for Scientific Research, International, 2009.

Ad hoc reviewer, 2008  NSF IOS Plant Fungal and Microbial Developmental Mechanisms  NSF MCB Cellular SystemsFrench National Research Agency (Genomic program, 2008), International, 2008.

Grant Review Panels
Panel Member, NSF Division of Cellular Biosciences, Signal Transduction, National, January 2008 - May 2008.

Journal Manuscript Review
Journal editor/referee, 2010  Developmental Cell, Plant Cell (2), Science Signaling (6), International, 2010.

Journal editor/referee, 2009  Science Signaling (9), Development, BMC Plant Biology, New Phytologist, Journal of Biological Chemistry, International, 2009.

Journal editor/refereeâ€”, 2008  Science Signaling (2), Plant Cell, PLOS Genetics, Proceeding National Academy of Sciences, U.S.A., (3), Cell, International, 2008.

Professional Development Activities
Mentor, Partnership for Research and Education in Plants, National, August 2004.

Professional Membership
Proteomics Society, International, 2000.

American Society for the Advancement of Science, International, 01-01-1988.

American Society for Plant Biology, International, 1988.

International Society for Plant Molecular Biology, International, 01-01-1988.

Administrative Activities
Director, Interdisciplinary Plant Group, July 2008.

Associate Director, Interdisciplinary Plant Group, August 2006 - July 2008.

Director, USDA National Needs Graduate Research Training Program, January 2005 - July 2010.

Director, Proteomics Center, 2001 - July 2008.

Consulting Activities
Board of Reviewing editors for Science Signaling, Reviewing Editor, 2 hrs/mo, 24.0 total hours, 01-01-2010 - 12-31-2010.

Science Signaling is a journal that focuses on Science-quality research papers related to the broad topic of signal transduction, as well as pathway information and signaling review articles. Members of the Board of Reviewing Editors look at submissions and decide whether they merit being sent out for in-depth review.
PAGE  
1

