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Fall, 2006 
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Date Speaker Topic 
August 23 
 

Alexis Hoffman (BBMB, IPPM VP) 
Li Li (GDCB, IPPM VP) 
Kan Wang (Agron, IPPM Chair)  

• Issues regarding P Phy 696 
• Fall Retreat 
 

August 30 Jessica Schlueter  
(USDA/Agronomy) 

Duplicate Gene Sequencing – Analysis and 
sequencing of soybean, a paleoduplicated 
genome  

September 6 Alexis Hoffman  
(BBMB, Nikolau Lab) 

Maize Cuticle Wax – Molecular Genetic 
Characterization of Cuticular Wax 
Biosynthesis in Maize 

September 13 
 

No seminar  

September 20 
 

Jackson Moeller   
(Plant Path, Whitham Lab) 

Functional analysis of plant pathogen 
responsive genes in Arabidopsis 

September 27 Eve Wurtele  
(GDCB) 

MetNet 

October 4 Li Li   
(GDCB, Schnable lab) 

Interesting Characteristics of Maize Genome 

October 11 Francois Torney  
(Plant Transformation Facility) 

Nanoparticle mediated plant transformation 
 

October 18 Scott Emrich  
(Electrical And Computer Engineering) 

Large Scale Data Analysis, Blue Gene 
 

October 25 Madan Bhattacharyya  
(Agronomy) 

Pyrosequencing in Microfabricated High-
density Picolitre Reactors: The Method and its 
Possible Applications 

November 1 Fredy Romero  
(Horticulture, Hannapel lab) 

Exit Seminar  
 

November 8 Basil Nikolau (BBMB) Metabolomics Facility 

November 15 Hsin Debbie Chen  
(Agronomy) 

Application of Sequenome in SNP 
Genotyping  

November 29 Satish Rai, 
(Seed Science Center) 

Quantitative Detection of Biotech Traits in 
Seeds 

December 6 Steve Whitham  
(Plant Path)  

GeneChip Facility 

December 13 Alexis Hoffman (BBMB, IPPM VP) 
Li Li (GDCB, IPPM VP) 
Kan Wang (Agron, IPPM Chair)  

• Fall P Phy 696 conclusion 
• Arrange spring seminar series 
• Elect new officers for the IPPM Graduate 

Student Organization 
Light refreshments will be available prior to seminar 
Direct questions or comments to Alexis Hoffman at 4-0347/ alexish@iastate.edu 
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Invited Speaker: Dr. Jessica Schlueter (USDA/Agronomy) 

 
August 30, 2006 

 
Analysis and sequencing of soybean, a paleoduplicated genome 

 
 
Abstract 

Most flowering plants are now thought to be ancient polyploids. Gene and genome 
duplication provide raw material for genetic diversity and have played a major role in shaping 
plant evolution. Genetic mapping data and several recent studies using soybean ESTs have 
confirmed that soybean has probably undergone at least two rounds of large-scale genome 
duplication. Analyses of gene transcripts show that gene family size and complexity reflects gene 
loss as well as gene family expansion. It is now clear that gene and genome duplications are 
prevalent in soybean. Depending upon the degree of conservation among duplicates, those 
duplicated regions may become a problem as 6 - 8 x genome equivalents of whole-genome 
shotgun sequences are being assembled. In this study we identified and sequenced several 
duplicated regions within the genome. We observed examples of extensive conservation of gene 
order and structure (cotton model) as well as regions showing extensive fractionation (maize 
model). This data that soybean genome is a mosaic of duplicate gene retention models. In some 
instances conservation of sequence was maintained even within intergenic regions; while other 
cases are found that only the gene sequence used to identify duplicate BACs was shared. These 
duplicate regions have also allowed us to identify QTL candidate genes as well as look at 
changes in transcription patterns between retained duplicate genes. The analysis of the sequence 
data permits us to better understand the organization of the soybean genome and to gauge the 
potential difficulty in reconstructing a whole genome sequence. 
 
 
 
Brief Bio of Dr. Jessica Schlueter: 

Dr. Schueter obtained her BS in Genetics from Texas A&M University (College Station, 
Texas), in 2000.  She obtained her Ph.D. from Iowa State University (Dr. Randy Shoemaker) in 
2006.  Her graduate research program involved utilization of EST sequences to bioinformatically 
identify transcribed paralogous genes and sequencing of homeologous BACs and analysis of 
the structural and functional divergence of retained homeologs in soybean.  Dr. Schueter has 
accepted a postdoc position in Scott Jackon's lab and she will move to Purdue University this 
fall.   
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Alexis Hoffman (BBMB, Nikolau Lab) 

 
September 6, 2006 

 
Molecular genetic characterization of cuticular wax biosynthesis in maize 

 
 
Abstract 

The cuticle, consisting of cutin, epicuticular and intracuticular waxes, covers the aerial 
portions of terrestrial plants.  Its role as the outer barrier between the biotic and abiotic world is 
complex and not fully defined.  The major constituents that make up cuticular waxes are long-
chain aliphatic compounds, such as fatty acids, aldehydes, alcohols, esters, alkanes, secondary 
alcohols, and ketones, derived from very long chain fatty acids (VLCFAs).  We are examining 
the biosynthesis of cuticular waxes by biochemically and molecularly characterizing a collection 
of maize mutants, the glossy mutants, which are deficient in cuticular wax deposition.  These 
glossy mutants genetically define 29 genes required for cuticular wax deposition in seedling 
leaves.  Although the glossy phenotype is expressed only in seedling leaves, detailed metabolite 
profiling studies of the cuticular waxes on five different organs of these glossy mutants indicate 
that these genes are involved in the deposition of cuticular waxes on all organs of the maize 
plant.  Moreover, these analyses are providing novel insights into the cuticular wax biosynthetic 
pathway. 

Some of the glossy genes have been molecularly cloned (glossy1, glossy2, and two 
paralogs of glossy8, termed glossy8a and glossy8b).  Specifically, the glossy8a and glossy8b 
genes code for a component of the fatty acid elongase complex, which generates the VLCFA 
precursors required for cuticular wax biosynthesis.  Because fatty acid elongase is membrane 
bound, study of this complex has been difficult.  To further study this fatty acid elongase, we 
have elected to reconstitute known components in Saccharomyces cerevisiae. 
 
 
 
Brief Bio of Alexis Hoffman: 

Alexis Hoffman obtained her BS in Biology at Iowa State University in 2004.  She then 
entered directly in to the Biochemistry, Biophysics and Molecular Biology Department to work on 
her PhD. in Plant Physiology.  She was nominated and accepted for the George Washington 
Carver Fellowship to aid her throughout her graduate career.  Alexis serves as Co-vice 
President of IPPM student organization since January of 2006. 
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September 20, 2006 

 
Title: Comparative functional analysis of plant pathogen responsive genes;  

'Barlidopsis' comes into being. 
 
Abstract 

The Affymetrix Barley1 GeneChip oligoarray, which contains the majority of all barley genes, 
was used to analyze the expression profiles of barley (Hordeum vulgare) challenged with the powdery 
mildew fungus, Blumeria graminis f. sp. hordei (Caldo et al. 2004, 2006).  A cluster of over 200 co-
regulated genes was found to be up-regulated in resistance responses but become suppressed following 
haustorial formation in susceptible responses.  The haustorium is the feeding structure of the fungus and 
invaginates the plant cell wall.  Its formation marks the time at which cellular intermediates are 
exchanged between the plant and fungus.  In this exchange, resistance can be triggered by a Resistance 
(R) gene, or if the plant lacks the appropriate R gene, the fungus can successfully reprogram its host to aid 
its colonization.  These co-regulated genes whose expression seems to differentiate between resistant and 
susceptible interactions may have important functions in mediating resistance to powdery mildew and are 
being analyzed for roles in barley defenses by the Wise laboratory. 

To facilitate functional analyses and to investigate the broader importance of these genes in 
pathogen defense, we are utilizing Arabidopsis and Pseudomonas syringae pv. tomato (strain DC3000) as 
a model pathosystem. Greater than 75% of the barley genes of interest identify at least one homologous 
sequence in Arabidopsis.  Further selection of Arabidopsis homologs for functional tests is refined by 
phylogenetic analyses using tools such as OrthologID, and noting gene ontology classifications of interest 
such as 'signal transduction', or 'unknown'.  For the chosen Arabidopsis genes, loss-of-function T-DNA 
knockouts and constitutive over expression lines are generated.  Thirty-nine overexpression constructs 
have been completed and transgenic Arabidopsis plants are being screened by herbicide resistance, 
followed by semi-quantitative RT-PCR to find true overexpressing lines.  The plant response to the 
bacteria is quantified by determining the multiplication of the bacteria in plant leaf tissue at specified time 
intervals following infection.  Mutation or over expression of genes involved in conserved defense 
responses is expected to result in a statistically significant difference in bacterial growth when compared 
to wild type Col-0 plants.  When statistical differences can be repeated in triplicate experiments, we will 
then employ various strategies to uncover the mechanisms by which these genes contribute to plant 
pathogenic defenses. 
 
Brief Bio of Jackson Moeller: 

Jackson Moeller obtained his BS in microbiology at South Dakota State University, his home 
state, in 2003.  He then accepted a PSI Fellowship from ISU through the IPPM and began coursework and 
lab rotations in Fall 2003.  He is forever fond of IPPM for bringing him to meet his current wife Lorena, a 
fellow IPPM student.  Completion of his preliminary exam in the Spring of 2006 marked his passage unto 
Ph.D. candidate status.    
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Invited Speaker: Dr. Eve Syrkin Wurtele (GDCB) 

 
September 27, 2006 

 
THE METNET PLATFORM:  BIOINFORMATICS TOOLS TO EXPLORE SYSTEMS BIOLOGY 
 
 
Abstract 
 

MetNet (http://www.public.iastate.edu/~mash/MetNet/homepage.html), is under-
development publicly available software, designed to integrate genome-wide mRNA, protein, 
and metabolite profiling data and metabolic flux data. This software is designed to provide a 
framework for the formulation of testable hypotheses regarding the function of specific genes, 
and in the long term provide the basis for identification of metabolic and regulatory networks 
that control plant composition and development.The software is focused on Arabidopsis, but is 
being expanded for use with other species.  Gene expression data can be explored with the aid of 
a metabolic and regulatory network map together with interactive graph display, visualization, 
statistical analysis, and modeling tools.  The MetNet metabolic and regulatory network 
Arabidopsis map is in a database (MetNetDB) of regulatory and metabolic interactions.  This 
information is derived from a combination of extant WEB databases and expert biologist input. 
Expression data can be viewed using the multivariate graphic capability of the statistical data 
visualization software (ExploRase). Metabolic or regulatory flow in the network can be explored 
via MetNet in Cytoscape; this tool captures the input from MetNetDB in graphical form.  
Networks can be modeled and the results interpreted using simple fuzzy cognitive maps.  Other 
tools are designed to explore MedLine literature (Pathbinder) and large public data sets 
(MetaOmGraph)—we will try this one out in the seminar MetNet is currently being extended to 
virtual reality.  Bring the cognate Arabidopsis loci for your favorite genes.  If you would like to 
play around with the software, come with your laptops. 

 
 
 
 
Brief Bio of Dr. Eve Wurtele: 

Eve Wurtele obtained her Ph.D. from UCLA in 1980, did a postdoc at UC Davis, and 
worked for five years as a research scientist at NPI, a small plant biotechnology company in Salt 
Lake City.  She has been at ISU since 1988.  Her research focuses on metabolic networking in 
plants.  She is interested in developing native and engineered plants for the public good, and in 
creating a metabolic cell video game.  In her spare time, she runs with her friends. 
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Li Li (GDCB, Schnable lab) 

 
October 4, 2006 

 
Title: The interesting characteristics of maize genome 

 
 
Abstract 

Modern maize (Zea mays L.) was domesticated from teosinte (Zea. mays ssp. 
Parviglumis), between 6,000 and 10,000 years ago in southern Mexico. With a genome 
consisting of 2400 Mb and 30,000 to 50,000 protein-encoding loci. Between 33–62% of the 
maize genome consists of high copy-number retrotransposons (Phillip SanMiguel, 1998). 

This genome contains many paralogous gene pairs. It is estimated that about one-third 

(35%) of maize genes are organized in tandem arrays in maize (Messing et al, 2004). These 
paralogs are expected to have diverged in sequence over evolutionary time. NIPs (Nearly 
Identical Paralogs) are defined as paralogous sequences that exhibit >98% identity. Our recent 
studies have revealed that ~1% of maize genes have a NIP. These results demonstrate that the 
maize genome has recently experienced a high rate of gene duplications and/or homogenization.  

We have coupled 454 DNA sequencing technology, coupled with laser capture 
microdissection (LCM) to deeply sequence the transcriptome of the maize shoot apical meristem 
(SAM). More than 25,000 maize genomic sequences were annotated from single 454 sequencing 
run of cDNAs isolated from SAM (i.e, >200, 000 ESTs). Homologous sequences have not been 
identified for about 400 of the 454 SAM ESTs. Interestingly, the transcripts from about 74% 
(20/27) of validated SAM-expressed “orphans” were not detected in meristem-rich immature 
ears. Current estimates indicate that more than 5% of expressed maize genes are “orphans” (Fu et 
al, 2005).  

NIPs and “orphans” may have played important roles during the evolution and 
domestication of maize and may contribute to the success of long-term selection in this important 
crop species. 
 
 
 
 
Brief Bio of Li Li: 

Li Li got both her BS and MS in Capital Normal University, Beijing, China. She enrolled 
to IPPM program, Iowa State University in fall 2004. She joined Dr. Patrick Schnable’s lab for 
her PhD study. She now serves as Co-vice president of IPPM program. 
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Invited Speaker: Dr. Francois Torney (Agronomy) 

 
October 11, 2006 

 
Nanoparticle mediated plant transformation 

 
 
Abstract 

Plant genetic engineering relies mostly on biolistic and Agrobacterium-mediated 
transformation technologies. Both techniques allow DNA delivery into plant cells and 
subsequent integration into the genome. Recently, the development of nanomaterials such as 
mesoporous silicate nanoparticles (MSN) was shown to deliver marker genes into animal cells. 
The distinct feature of this nanoparticle is that it can both deliver DNA as well as chemicals 
encapsulated in the particles. Controlled release of the filling substance is also possible using this 
material. Here we show that this material can be used for transforming tobacco mesophyll 
protoplasts and immature maize embryos. Transgene expression was observed both transiently 
and stably. In addition, chemicals encapsulated in the MSN can be controlled-released in planta 
when appropriate induction reagents are applied. The use of mesoporous silicate nanoparticles to 
deliver transgenes and various substances simultaneously into plant cell opens a wide range of 
applications for future plant genomic study. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Dr. Francois Torney: 

Dr. Torney obtained his MS in plant molecular genetics and physiology from Universite 
Blaise Pascal (Clermont-Ferrand, France) in 2000. He obtained his PhD from the same 
university in 2004. He studied stabilization of transgene expression in corn using matrix 
attachment regions to shield the transgene from surrounding chromatin effects. He is currently 
conducting new approaches for genetic engineering of plant using nanotechnologies as postdoc 
in Kan Wang’s lab at Iowa State University.  
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October 18, 2006 

 
Massively Parallel Plant Genomics  

 
 
Abstract 

Iowa State has recently purchased one of the world’s most powerful supercomputers.  
Only refrigerator-sized, the 1,024 processor CyBlue BlueGene/L can perform a staggering 5.7 
trillion calculations per second.  This massive parallelism can be applied to biological problems. 

As mammalian genomes are being deciphered, the age of plant genomics is beginning 
with maize (NSF/USDA/DOE), sorghum (DOE) and an assortment of other projects.  Today, 
researchers must break any genome into at most tens of millions of smaller pieces prior to 
sequencing.  We describe using a BlueGene/L to solve this large “puzzle”; CyBlue currently can 
process over 3.2 million maize genomic sequences in less than 2 hours.  The resulting MAGI 
assemblies, or Maize Assembled Genomics Islands, are widely used and have been 
computationally analyzed by us to uncover interesting features of the maize genome including 
“orphan” genes and its highly similar gene duplications. 

Bioinformatics is not the only technology speeding up: New massively parallel 
pyrosequencing approaches are capable of producing hundreds of thousands of sequences in only 
a few hours.  We describe maize shoot apical meristem (SAM) ESTs isolated by us using laser 
capture microdissection and sequenced by 454 Life Sciences.  Approximately 25,000 MAGIs 
were annotated after a single inbred B73 sequencing run.  Moreover, we discovered thousands of 
putative SNPs in >2,700 MAGIs after similarly sequencing inbred Mo17 SAM ESTs. Many of 
these computational predictions could be validated and SNP-based markers were accurately 
mapped.  Hence, the coupling of BlueGene and 454 technologies can facilitate both plant gene 
discovery and dense genetic map construction, especially for non-model species. 
 
 
 
 
 
Brief Bio of Scott Emrich: 

Scott Emrich obtained a BS in Biology and Computer Science from Loyola College (MD) 
in 2002.  Since then, he has been working on his interdisciplinary PhD in Bioinformatics and 
Computational Biology at Iowa State.  He was initially supported by NSF IGERT and has most 
recently received a departmental research excellence award from Electrical and Computer 
Engineering.  Scott also has been chosen to lead an undergraduate honors seminar on 
genomics. 
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Title: Alkamide production by Hairy root cultures of Echinacea 
 

Abstract 
Echinacea is a commercially important source of natural product preparations and herbal 

phytopharmaceuticals.  Echinacea products currently constitute a significant portion of the 
rapidly growing, multi-billion dollar natural products market.  This popularity has led to the 
expansion of commercial cultivation of Echinacea and the need to find alternative methods to 
meet the increasing demands of the phytopharmaceutical market.  Plant secondary metabolites 
have extensive applications as pharmaceuticals, nutraceuticals and food additives.  Currently, 
two methods of producing biochemical constituents are in commercial use: extraction from field-
grown roots or in vitro hairy root production. 

Because of difficulties in biosynthesis and in planta variation in levels of bioactive 
compounds found in Echinacea, application of in vitro techniques in the production of medicinal 
plants can provide an alternate source of plant material for extraction of active ingredients.  
Hairy roots of Echinacea represent a valuable alternative to the production of secondary 
metabolites, such as alkamides, the most important bioactive compounds produced by Echinacea 
roots.  Hairy roots were induced in the three species of Echinacea by transformation with 
Agrobacterium rhizogenes and A. tumefaciens containing the rol ABC genes.  Plant growth 
regulators, such as indole butyric acid (IBA), and chemical elicitors, such as jasmonic acid (JA) 
were evaluated for growth and production of alkamides in hairy root cultures.  Hairy roots 
induced by the A. tumefaciens strain were more amenable to culturing in liquid medium.  
Production of alkamides 3, 4, 8, and 9 was increased with the A. tumefaciens (pPZPROL) strain.  
Growing media supplemented with 3% sucrose provided optimal conditions for hairy root 
growth.  When IBA was added to the growing medium, hairy roots increased their growth rate up 
to fourteen-fold compared to regular media.  Production of Echinacea hairy root cultures was 
optimized by growing cultures in the dark and using one-half-strength Gamborg’s B5 medium 
supplemented with up to 1 mg·L-1 of IBA, 3% of sucrose, and 40 µM of JA.  Our results 
establish the potential of hairy root cultures as a bioreactor system to produce natural products 
such as alkamides. 
 
Brief Bio of Fredy Romero: 
Fredy Romero got his BS in Agronomy in University of San Carlos of Guatemala in 1998.  In 2001 he was 
granted with a Fulbright scholarship to get his master’s degree in Horticulture at Iowa State University.  In 
fall 2003 he finished his master’s degree and enrolled to IPPM program, ISU. He joined Dr. David 
Hannapel’s and Dr. Kathleen Delate’s labs for his PhD study.  During his PhD program he was part of the 
botanical Center at ISU, funded by NIH.  He now serves as Co-president of IPPM program.  Fredy is 
graduating this fall and will join Goldsmith Seeds Inc. as the Research and Development manager in 
January 1st. 2007.  This is Fredy’s exit seminar. 
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Can metabolic biology be a predictive science? 

A role for metabolomics 
 
 
Abstract 
 

The ability to predict metabolic outcomes of genetic manipulations has importance in 
evaluating our understanding of basic biological processes and in biotechnological applications.  
Despite the fact that biological processes obey predictive physical and chemical laws, biology is 
currently empirical.  The availability of whole-genome sequences, which define the genetic blue 
print of an organism, makes it possible to envision the development of predictive tools that can 
forecast biological activities.  Because of the similarity between the fields of organic chemical 
synthesis and metabolism, this vision is probably most immediate for metabolic biology.  Among 
the many challenges that need to be addressed in order to achieve this vision, is the identification 
of functions of genes whose functionality is currently unknown. Generally, the function(s) of 
approximately 30% of the recognized genes in a genome is unknown; for example, about 11,000 
Arabidopsis genes are classified as “genes of unknown function” (GUFs).  We will discuss 
strategies and initial outcomes of ongoing projects that seek to generate testable hypotheses 
concerning functions of Arabidopsis GUFs.  These projects combine global profiling 
technologies that readout the expression of the genome at the mRNA and metabolite levels, with 
genetic, developmental or environmental alterations that influence gene expression.  In 
combination, these projects are generating hypotheses as to the functions of individual GUFs, 
which will enable robust and specific hypothesis-driven experimentation that will ultimately 
define the functions of these genes.  We will illustrate outcomes of these projects with examples 
of genes that have roles in plant lipid metabolism.   

 
 
 
 
 
Brief Bio of Dr. Basil Nikolau: 

Basil Nikolau obtained his Ph.D. from Massey University, New Zealand in 1982, did a 
postdoc at UC Davis, and at the University of Utah.  After a 3-year stint as a research scientist 
at Native Plants Inc., a small plant biotechnology company in Salt Lake City, he joined ISU in 
1988.  His research is focused on metabolic biology, using modern tools in analytical chemistry 
and molecular genetics to discover how organisms regulate metabolic processes.  In his spare 
time (Ha! Ha!), he’s an amateur astronomer. 
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Invited Speaker: Hsin Debbie Chen (GDCB/Agronomy) 

 
November 15, 2006 

 
SEQUENOM® SNP Analysis Overview 

 
 
Abstract 

A SNP (Single Nucleotide Polymorphisms) is a single base substitution of one nucleotide 
with another. SNP study is playing an increasing role in genome mapping, pharmacogenetic 
studies, and drug discovery. To address the needs, Iowa State has recently purchased the 
MassARRAY® platform from SEQUENOM®. 

MassARRAY® system is a high-performance DNA analysis platform that efficiently and 
precisely measures the amount of genetic target material and variations therein. The system is 
able to deliver reliable and specific data from complex biological samples and from genetic 
target material that is only available in trace amounts. The applications for the platform include 
SNP genotyping, quantitative gene expression analysis, quantitative DNA methylation analysis, 
SNP discovery, allele frequency analysis, and oligo quality check.  

The Homogenous MassEXTEND® (hME) Assay is a critical component of the 
SEQUENOM® solution for high-throughput genotyping, and represents a simple, reproducible 
method of SNP analysis. It uses a beadless, label-free primer extension chemistry to generate 
allele-specific products. Each of the primer products has a unique molecular weight that allows 
the associated genotype to be precisely identified using mass spectrometry. By measuring 
molecular weight directly, the MassARRAY® system is capable of characterizing genotypes with 
high accuracy. It is capable of performing from 10,000 to 65,000 SNP genotypes per day. 

MassARRAY, providing an accurate, cost-effective approach to high throughput SNP 
data analysis, enables us to use SNP as tools for both functional genomics and as genetic markers 
in fine mapping, plant breeding experiments, disease diagnostics, and drug discovery. 
 
 
 
 
 
Brief Bio of Hsin Debbie Chen: 

Hsin Chen obtained a BS in Food Science from Iowa State University in 2001.  Since 
then, she has been working for Dr. Patrick Schnable at Iowa State.  She was initially joined the 
NSF Genetic Mapping Project as a Research Associate and has now became the Project Team 
Leader.  Hsin Chen is also the Lab Manager for Dr. Schnable.  
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Invited Speaker: Dr. Satish Rai (Seed Science Center) 

 
November 29, 2006 

 
Quantitative Detection of Biotech Traits in Seeds 

 
 
Abstract 
 

The development and adoption of crops with biotech traits are increasing rapidly in many 
parts of the world.  However, the acceptance of biotech derived food and feed products has not 
been without skepticism and regulatory hurdles in many countries.  PCR (polymerase chain 
reaction), especially quantitative PCR technology, has become integral part of the detection and 
quantification of biotech traits in food, feed, and grains to facilitate seed commerce.  European 
Union has placed labeling regulations for biotech derived products.  The products can be 
marketed as non GM if they contain less than 0.9% GM content.  The quantification of GM 
content can be achieved using promoter, gene, or event specific detection protocols.  The 
presentation will focus on sampling, screening, quantification, and some of the challenges 
associated with GMO quantification.  

 
 

 

 

 

 

 

 

 

 

 

 
Brief Bio of Dr. Satish Rai: 

Dr. Rai obtained his MS and Ph.D. in Plant Molecular Genetics from North Dakota State 
University, Fargo, North Dakota.  His graduate research program involved development of 
molecular markers for covalently bound phosphate in potato starch.  He has also worked with 
Monsanto Canada Inc. as Molecular Marker and Genetic Purity Lab manager for canola hybrid 
breeding program.  Currently, he is working on developing GMO detection method with Seed 
Science Center at Iowa State University. 



Interdepartmental Plant Physiology Major 
Fall Seminar Series (P Phy 696) 

 
Emerging Technologies in Plant Science Research 

 
Wednesdays 4:10 – 5:00 pm 

1420 Molecular Biology Building 
 

Direct questions or comments to Alexis Hoffman at 4-0347/ alexish@iastate.edu or Li Li at 4-1659 
/lilsunny@iastate.edu 

 
Invited Speaker: Dr. Steve Whitham (Plant Path) 

 
December 6, 2006 

 
Applications for the ISU GeneChip facility and other DNA microarray resources 

 
 
Abstract 
 

DNA microarrays have revolutionized our ability to characterize complex gene 
expression networks and gain deeper understanding of plant gene expression under a variety of 
circumstances.  DNA microarray is a generic term that encompasses a number of different 
technologies each of which possess inherent advantages and disadvantages in comparison to the 
others.  In this presentation, I will highlight different forms of microarray technologies and 
discuss applications of each.  My lab has utilized different forms of microarray analyses for the 
study of host-virus interactions, and results from these studies will be presented as an example of 
how various microarray technologies can be employed to answer a biological question of 
interest.  Finally, I will discuss the capabilities of the GeneChip Facility here at Iowa State 
University with respect to equipment, the basics of the technology, and how it can be employed 
in plant research.  
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