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Date Speaker 
(Major Professor) 

Topic 

January 10 
 

Andrea Scarpa (VP) 
Andrew Foudree (VP)  
Kan Wang (DOGE) 

• Issues regarding P Phy 696 
• Student issues 
• Opening 

January 17 Tracie Hennen-Bierwagen 
(BBMB, James Lab) 

Identification of Protein-Protein Interactions Involved 
in Starch Metabolism 

January 24 Yi Jia 
(GDCB, Schnable Lab) 

Natural Antisense Transcripts (NATs) in Maize 
Transcriptomes 

January 31 
 

Andrea Scarpa 
(IPPM, Wang Lab) 

Effects of Tobacco MAP3 Kinase on Signal 
Transduction and Response to Salt Stress in 
Transgenic Rice 

February 7 
 

Xiaomin Yu  
(GDCB, Wurtele Lab) 

Expression of two bacillus genes in Arabidopsis 
induces branched chain fatty acid biosynthesis 

February 14 Huanan Jin  
(BBMB, Nikolau Lab) 

Genetic, Biochemical and Physiological Studies 
Acetyl-CoA Metabolism via Condensation 

February 21 Xi Chen 
(GDCB, Wurtele Lab) 

To Identify the Biotinylation of Histones in 
Arabidopsis 

February 28 John Yates 
(Invited speaker) 
1414 MBB 

Driving Biological Discovery using Mass 
Spectrometry 

March 7 Andrew Foudree 
(GDCB, Rodermel Lab) 

Arabidopsis Variegated Mutants, Photoprotection and 
Suppressors 

March 14 Spring Break No Class!!! 
 

March 21 1) Nick Boersma (Hort, Christian 
Lab) 

Growth and germination inhibition by natural products 
- A look into weed control and allelopathy 

 2) Jen Gray (Nikolau Lab) Biochemical Analyses of the MEX1 Transporter 
 

March 28 1) Yanjun Liu (Rotation) Transcriptome Profiling of the Response of 
Arabidopsis Suspension Culture Cells to Suc 
Starvation 

 2) Xing Xu (IPPM, Wang Lab) 
 

Expression of recombinant Collagen and Gelatin in 
transgenic maize 

April 4 Loomis Lecture Week, no seminar 
 

 

April 11 1) Lixun Su (Rotation) 
 

Mechanism of hormone regulation in the maturation 
process of maize embryo 

 2) Qiang Wang (Rotation) Biochemical research of GA 2-oxidase and P450 
monooxygenase in rice 

April 18 1) Ming Huang (Rotation) Proteins involved in long distance signaling 
 2) Lakshminarasimhan 

Krishnaswamy (Peterson Lab) 
Exit seminar: Genome rearrangement at engineered 

Ac/Ds transposon ends in Arabidopsis 
April 25 Shayani Pieris (Spalding Lab) 

 
Exit seminar: Effect of Maize SBE I on the nature of 

the alpha polyglucan produced in Synechocystis 
sp. PCC 6803 

 Kan Wang (DOGE) Wrap up 
Light refreshments will be available prior to seminar 
Direct questions or comments to Kan Wang (kanwang@iastate.edu, 4-4429) 
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Tracie Hennen-Bierwagen (BBMB, Myers/James Lab) 

 
January 17, 2006 

 
Identification of Protein/Protein Interactions in Starch Metabolism 

 
Abstract 

Starch biosynthesis is a central metabolic process in, and defining characteristic of plants.  
Like glycogen synthesis in bacteria and animals, starch biosynthesis uses activated glucose units 
to make linear α-(1→4) linked, α-(1→6) branched glucose polymers.  While the molecular 
composition and general function of these two molecules are the same, their structural 
architecture is notably different. Glycogen is a highly branched glucan polymer; in contrast, 
starch structure is more specific, consisting of linear amylose and non-randomly branched 
amylopectin forming regular semi-crystalline clusters.  The ordered specificity of amylopectin 
structure imparts the functional properties of starch that are critical to plant physiology.  
Therefore, it is important to understand the mechanisms involved in this process. 

Three distinct families of enzymes are known to be involved in starch biosynthesis: 
starch synthases (SSs), branching enzymes (SBEs), and starch debranching enzymes (DBEs).  
Within each of these families, multiple isoforms with unique functions have evolved.  In contrast 
to starch, mature glycogen is synthesized with a single isoform of each biosynthetic enzyme.  
Conservation of multiple isoforms throughout the plant kingdom suggests each suite of enzymes 
in a family is important in determining Ap structure.  As seen in synthesis, a number of enzyme 
families composed of multiple isoforms involved in starch degradation have been identified in 
plants, but very little is known about how these enzymes are functionally coordinated or 
regulated. 

The overall goals of this research are to identify and characterize protein-protein 
interactions involved in starch biosynthesis and those involved in starch degradation.  The first 
specific goal of this research is to identify protein-protein interactions between maize starch 
biosynthetic enzymes, specifically among the starch synthases and starch branching enzymes, 
and their functional consequences in determining amylopectin molecular architecture.  A second 
specific goal is to identify protein-protein interactions necessary for starch degradation, 
particularly among the plastidic amylases of Arabidopsis leaves. 
 
 
 
 
Brief Bio of Tracie Hennen-Bierwagen: 

Tracie obtained her nursing degree in 1981 and a BS in biology from Iowa State 
University in 1995.  She is currently the lab manager in the Myers/James lab and a PhD 
candidate in plant physiology in BBMB. 
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Yi Jia (GDCB, Schnable Lab) 

 
January 24, 2007 

 
Natural Antisense Transcripts (NATs) in Maize Transcriptomes 

 
 
Abstract 

Natural Antisense Transcripts (NATs) can regulate gene expression by virtue of their 
ability to form double-stranded RNA duplexes. To investigate NATs in the maize transcriptome, 
seedling cDNA samples from two inbred lines (B73 and Mo17) were hybridized to an 
oligonucleotide microarray designed to validate in silico detected NATs as well as to survey 
maize UTRs. A large-scale screen for NATs in randomly chosen UTRs and selected UTR repeat 
regions was performed. Quantitative Real-Time PCR experiments were conducted to identify the 
minimum threshold of detection and to thereby identify genes for which both sense and antisense 
transcripts accumulate to detectable levels. Based on this assay, it was determined that in 
seedlings NATs accumulate for over 70% of a random set of maize genes. Interestingly, more 
than 80% of a set of 827 selected maize repeat sequences also detect to both sense and antisense 
transcripts. Some antisense transcripts are conserved between rice and maize. But in addition 
some orphan genes (those that exist in maize but are absent from other plant genomes, Fu et al., 
PNAS, 2005) also accumulate both sense and antisense transcripts. Significantly, sense and 
antisense transcripts exhibit significant differential expression patterns among genotypes and 
relative to each other. Based on these findings we hypothesize that interactions between sense 
and antisense transcripts may contribute to the differential patterns of gene expression in maize 
hybrids and may therefore contribute to heterosis. 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Yi Jia: 

Yi Jia obtained his BS in Analytical Chemistry in 1999 and MS in Biomedical Engineering 
in 2002 at Chongqing University, China. In 2003, he was enrolled in Plant Physiology program 
in Iowa State University and entered into the Department of Genetic, Developmental, Cellular 
and Biology.  
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Andrea Scarpa (Agronomy, Wang Lab) 

 
January 31, 2007 

 
Effects of Tobacco MAP3 Kinase on Signal Transduction and Response to 

Salt Stress in Transgenic Rice 
 
 
Abstract 
 

In addition to regulating cell growth and division in plants, MAPK cascades play roles in 
stress and hormone response.  NPK1, a mitogen-activated protein kinase kinase kinase (MAP3K) 
found in tobacco, has proven roles in cell division and biotic stress response in tobacco (Kovtun 
et al., PNAS 97(6): 2940).  When expressed as a transgene, it alters stress and hormone 
responsiveness in the host plant.  Expression of constitutively active NPK1 in maize conferred 
increased freezing and drought tolerance to the transgenic plants (Shou et al., PNAS 101(9): 
3298; Shou et al., J. Exp. Bot. 55 (399): 1013).  Constitutively active NPK1 may impact signal 
transduction in transgenic plants by either mimicking an endogenous MAP3K or by triggering 
unique MAPK cascades.   

Rice (Oryza sativa cv. Nipponbare) was transformed with constitutively active NPK1 via 
Agrobacterium-mediated transfer.  Quantitative RT-PCR analysis of rice MAPK genes indicates 
two-fold or higher expression of certain MAPKs in transgenic plants compared to wild type.  
NPK1-interacting rice proteins, as determined through yeast two-hybrid, will subsequently be 
tested for interactions with endogenous rice MAP3Ks.  Global gene expression data from 
microarrays will serve to enhance the understanding of pathways affected by constitutively 
active NPK1.  Taken together, gene expression data and protein-protein interactions of 
transgenics compared to wild type will indicate if constitutively active NPK1 induces signaling 
through a unique pathway or replaces an endogenous MAP3 Kinase.  Differences in 
physiological response between transgenic and wild type plants exposed to severe (300mM) or 
mild (100mM) salt stress are also being examined 
 
 
 
 
 
 
Brief Bio of Andrea Scarpa: 

Andrea Scarpa obtained her BS in Biology with a concentration in Plant Biotechnology 
from Cornell University, Ithaca, NY in 2000.  She enrolled in the IPPM program at Iowa State 
University in the Fall of 2003 and has her home department in Agronomy.  She currently serves 
and Co-vice president of the Graduate Organization of Plant Physiology. 
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Xiaomin Yu (GDCB, Wurtele Lab) 

 
February 7, 2007 

 
Expression of two Bacillus genes in Arabidopsis  
induces Branched chain fatty acids Biosynthesis 

 
 
Abstract 

The concern of environment has resulted in developing lubricants, fuel alternatives and 
fuel additives from biorenewable and biodegradable sources. Vegetable oils are composed of 
saturated long chain fatty acids, which provide many desirable lubricant properties. However, 
two limitations for use of the vegetable oils as lubricants or fuel additives are that they have a 
suboptimal oxidative stability at higher temperature and that they have a relatively high pour 
point temperature (Erhan, 2002; kling 2002). The previous studies showed that esters of 
branched chain fatty acids (BCFAs) can exhibit substantial improvement in both factors. 
Preliminary research has identified two Bacillus genes (yhfB and yjaX) that are homologs of the 
E.coli and Arabidopsis KASIII enzymes. The gain-of-function experiments have demonstrated 
that the Bacillus KASIII-coding genes can confer BCFA biosynthesis in E.coli separately which 
does not normally produce these fatty acids (Han 1998; Choi 2000; Jin and Nikolau). 

The hypothesis of my project is that introduction of exogenous genes, that are yhfB 
and/or yjaX will cause plants, especially oilseed crops, produce BCFAs. To facilitate the study, 
Arabidopsis is chosen for preliminary model system. The specific aims at present are to express 
BCFA encoding genes in Arabidopsis, demonstrate BCFA biosynthesis, and characterize these 
transgenic plants. The genetically modified Arabidopsis can also help us better understand 
metabolic pathways. 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Xiaomin Yu: 

Xiaomin Yu obtained his BS in 2001 and his MS in 2004 at Zhejiang University in China. 
He enrolled in the IPPM program at Iowa State University in the fall of 2004. He joined in Dr. 
Wurtele’s lab in the spring of 2005 and has his home department in GDCB. 
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Huanan Jin (BBMB, Nikolau Lab) 

 
February 14, 2007 

 
Genetic, Biochemical and Physiological Studies Acetyl-CoA 

Metabolism via Condensation 
 
 
Abstract 

Acetyl-CoA is metabolized via one of three mechanisms, carboxylation, acetylation and 
condensation. Acetoacetyl-CoA thiolase (AACT) catalyzes the condensation of two acetyl-CoA 
molecules to form acetoacetyl-CoA.  The fate of acetoacetyl-CoA depends on the biological 
context in which it is generated.  In the cytosol of plant cells, it is the precursor of mevalonate-
derived isoprenoids. In microbes, such as Rhodospirillum rubrum, acetoacetyl-CoA is the 
precursor of the storage polymer polyhydroxybutyrate (PHB). BLASTP analyses have identified 
two AACT genes in the Arabidopsis genome, At5g47720 (AACT1) and At5g48230 (AACT2).  
These two genes code for proteins that share 75% sequence identity.  Two T-DNA insertion 
alleles at each AACT gene have been characterized.  These characterizations indicate that 
although both genes are expressed (as evidenced by RT-PCR analysis), mutations in AACT2 are 
embryo lethal, whereas null alleles of AACT1 are viable and show no apparent growth 
phenotypes. Additional physiological, morphological, ultrastructural and expression 
characterizations of these mutants will be conducted.   

In R. rubrum, the AACT enzyme is encoded within the phaABC operon, which is 
responsible for PHB biosynthesis.  Furthermore, R. rubrum contains two additional AACT-like 
genes, called phaC2 and phaC3.  To characterize the roles of these genes in acetyl-CoA 
metabolism, we have generated antibodies to each gene product.  In addition, we are developing 
an inducible-expression system for individually over-expressing each pha gene.  In combination, 
these studies will elucidate the role of AACT in the acetyl-CoA metabolic network.  
 
 
 
 
 
 
 
Brief Bio of Huanan Jin: 

Huanan Jin obtained her BS in Biology in 2000 and MS in Genetics in 2003 at 
Zhongshan University.  He enrolled in IPPM at Iowa State University in 2003 fall. He then joined 
BBMB, Dr. Nikolau’s lab and work on his PhD.   
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Xi Chen (GDCB, Wurtele Lab) 

 
February 21, 2007 

 
To identify the biotinylation of histones in Arabidopsis 

 
 
Abstract 

Biotin has recently been implicated as having a regulatory role in controlling gene 
expression in Arabidopsis (Che et al., 2003).  The mechanism of such regulation is not known. 
Histones were initially regarded as structural components, but now are thought to also regulate 
gene expression, by changing the dynamic equilibrium of chromatin.  The amino terminus of 
histones (histone tail) protrudes out of the nucleosomal surface and is accessible to a variety of 
post-translational modifications: phosphorylation, acetylation, methylation.  In 2001, Steven J et 
al, found a novel histone-modification in mammals, biotinylation, which increased early in the 
cell cycle.  Such data suggest that biotin might be involved in regulating gene expression.  
Arabidopsis serves as a powerful model system for understanding the role of various histone 
modifications in a complex organism.  We describe a combination of molecular, cellular, and 
bioinformatics approaches to determine whether biotin modification of histones occurs in 
Arabidopsis, and, if so, whether this modification plays a role in the regulation of gene 
expression.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Xi Chen: 

Xi Chen obtained her BS in Biology in 2001 and MS in Plant Physiology in2003 at 
Beijing Forestry University.  She enrolled in IPPM at Iowa State University in 2004 fall.  She 
then joined GDCB, Dr. Wurtele’s lab and work on her PhD. 
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Andrew Foudree (GDCB, Rodermel Lab) 

 
March 7, 2007 

 
Nucleus-Plastid Crosstalk during Chloroplast Biogenesis by using Forward 

and Reverse Genetics 
 
 
Abstract 
 

Chloroplast biogenesis is an important component in proper cell development within 
plants.  Much has been discovered about the photosynthetic apparatus in plants, yet many 
properties of the chloroplast have yet to be elucidated.  Previous studies involving chloroplast 
biogenesis have been done using mutants known as Var2 and immutans.  These studies showed 
that correct formation of the chloroplast requires proper development of the light harvesting 
molecules along with the electron transport chain.  Current work being done with these mutants 
involves the search for suppressors using a forward genetic approach.  Also, current work on 
chloroplast biogenesis has turned toward plastid nuclear signaling.  This process is thought to be 
important in chloroplast development, and is more readily studied by reverse genetics.  
Therefore, a forward and reverse genetics approach using Var2 and immutans mutants will be 
used to elucidate nucleus-plastid crosstalk mechanisms crucial to chloroplast formation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Andrew Foudree: 

Andrew obtained his B.S. from the University of Minnesota in Microbiology in 2001.  He 
spent four years working at a drug testing lab in Minneapolis.  After, he joined ISU in the spring 
of 2005 and is currently working under Dr. Steve Rodermel. 
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Nic Boersma (Hort, Christians Lab) 

 
March 21, 2007 

 
Growth and germination inhibition by natural products- 

A look into weed control and allelopathy 
 
Abstract 

Corn Gluten Meal (CGM) has been shown to be an effective natural pre-emergence 
herbicide.  Its natural non-toxic characteristic and being the protein portion by-product of the 
wet-milling of corn, also makes it an ideal feed additive for dogs, cattle and even fish.  These 
characteristics make CGM an ideal natural alternative to synthetic herbicides.  It is therefore 
beneficial to investigate other protein portion by-products.   

The aim of the CGM research is to identify other CGM formulations that are able to 
perform more efficiently than the original formulations to continue making CGM a competitive 
natural alternative to synthetic pesticides. 

Other natural products may be beneficial for weed control as well.  Allelopathic plants 
have been a target of herbicide modeling.  A number of invasive plants are suspected of using 
allelopathy as a means of increased invasion success.  Identifying the allelopathic potential as 
well as the responsible chemicals has many applications.   

A second part of the natural product research has been devoted to allelopathy in 
buckthorn (Rhamnus cathartica).  Current research is being done to validate previous claims of 
allelopathy in buckthorn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bio for Nic Boersma 

Nic Boersma obtained his BA in Ecological Sciences and minor in chemistry from Northwestern 
College in Orange City, IA in the spring of 2006.  Nic Began working for Nick Christians in the summer of 
2006 and was a direct admit to the Nick Christians lab in the fall of 2006.  Nic is currently serving as co-
social chair of the IPPM student organization.   
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Jennifer Gray (BBMB, Nikolau Lab) 

 
March 21, 2007 

 
Expression of Arabidopsis thaliana Maltose Transporter Gene (MEX1) in Saccharomyces 

Cerevisiae 
 
 
Abstract 

Maltose is the major form of exported carbon in plants at night.  A maltose transporter 
has recently been identified in facilitating export of maltose from the plant cell chloroplast to the 
cytosol in Arabidopsis thaliana (Weise, et. al., 2004).  The gene that encodes the maltose 
transporter is known as MEX1, meaning “maltose excess”, named for the accumulation of 
maltose in the chloroplast of the Arabidopsis mutant lacking said gene function. Utilizing 
techniques in molecular biology, the mechanism of transport that the MEX1 gene encodes was 
investigated.  In order to understand the mechanism of transport, the isolated MEX1 gene was 
cloned into a yeast expression vector, and its corresponding protein was expressed in a 
Saccharomyces Cerevisiae strain containing no mechanism to transport maltose.  Additional 
biochemical analyses are required in order to fully understand the maltose transporter chemical 
properties.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brief Bio of Jennifer Gray: 

Jennifer obtained her BS in Plant Biology at Michigan State University in 2006.  She then entered 
into the Biochemistry, Biophysics and Molecular Biology Department to work on her PhD. in Plant 
Physiology.  Jennifer has served as Secretary of IPPM student organization since January of 2007.   
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Yanjun Liu (Lab Rotation) 

 
March 28, 2007 

 
Study of DnaJ knockout plants under high light stress and Construction of 

Kinesin-like protein genes vectors 
 
Abstract 

 
DnaJ/Hsp 40 (heat shock protein 40) proteins have been preserved throughout evolution 

and are important for protein translation, folding, unfolding, translocation, and degradation, 
primarily by stimulating the ATPase activity of chaperone proteins, Hsp 70s. Because the ATP 
hydrolysis is essential for the activity of Hsp 70s, DnaJ/Hsp 40 proteins actually determine the 
activity of Hsp 70s by stabilizing their interaction with substrate proteins. DnaJ11 gene was 
identified by using Arabidopsis ATH1 Genome GeneChip microarrays during Sucrose starvation in 
our lab; and dnaJ8 gene has the similar structure with DnaJ11 gene. Both genes are localized to 
chloroplast, and probably involved to anthocyanin production phenotype under high light stress. 
Our purpose of study is to find out the relationship between two genes and anthocyanin production 
phenotype under high light stress. 

Kinesin heavy chain-like proteins (KLPs) are a large family of plus- or minus-end-directed 
microtubule motors important in intracellular transport, mitosis, meiosis and development. It was 
shown that KLPs in the cells of Arabidopsis increase during sucrose starvation, and may be 
important to autophagosome movement. The knockout plants display constitutive autophagy. Our 
primary aim is to make kin 35s, kin GFP and kin GUS constructs. Further research will be focused 
on localization of the KLPs in Arabidopsis cells and the whole plants. 

 
 
 
 
 
 
 
 
Brief Bio of Yanjun Liu: 

Yanjun Liu obtained her BS in Biotechnology at Sichuan University, Chengdu, China in 
2006. She enrolled in IPPM program at Iowa State University in the fall of 2006 and is doing lab 
rotation in Dr. Diane Bassham’s lab.  

 



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

Student Seminar Presentation 

Wednesdays 4:10 – 5:00 pm 
1420 Molecular Biology Building 

 

Direct questions or comments to Andrea Scarpa at 4-5940/ ascarpa@iastate.edu or Andrew Foudree at 
4-1767 /afoudree@iastate.edu 

 
Xing Xu (Agronomy, Wang Lab) 

 
March 28, 2007 

 
Expression of Recombinant Collagen and Gelatin in Transgenic Maize 

 
 
Abstract 

 
Collagen is the main protein of connective tissue in animals and the most abundant 

protein in mammals, making up about 25% of the total protein content. Collagen has been widely 
used in cosmetic, wound healing, drug delivery, graft coatings, tissue engineering, and cell 
attachment. If collagen is partially hydrolyzed, the three tropocollagen strands separate into 
globular, random coils, producing gelatin, which is widely used in food industries, 
pharmaceutical, cosmetic, and photography industries. Both collagen and gelatin are mainly from 
animals. Thus they may contain potential allergic reaction and disease risk.  

Plant transformation techniques provide a safer and cheaper way to produce recombinant 
collagen and gelatin in plants, which can be seen as a new and promising industry – Plant 
Molecular Farming. The primary aim of this project is to find suitable methods and conditions to 
massively produce recombinant collagen and gelatin in maize. Further research will be focused 
on the mechanism of the foreigner protein modification in plants like hydroxylation and 
glycosylation.   

 
 
 
 
 
 
 
 

 
Brief Bio of Xing Xu: 

Xing Xu obtained his BS in Biological Science at Zhejiang University, Hangzhou, China 
in 2006. He enrolled in IPPM program at Iowa State University in the fall of 2006 and has his 
home department in Agronomy.  
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Lixun Su (Becraft Lab) 

 
April 11, 2007 

 
Genetic and physiological analysis of viviparous1 (vp1) expression and its 

functions in seed maturation 
 
Abstract  
 

Seed maturation is an important and complex process that prepares seeds for 
physiological quiescence, with the block of germination. Abscisic acid (ABA) is a well-known 
hormone to promote maturation and inhibit germination. VP1 is a key regulator of the seed 
maturation and germination process and has been proven to be essential for responding to ABA 
regulation. Better understanding of VP1 expression mechanism and functions will lead to a 
further clarity of cereal grain development. 

In previous study, hormonal and physiological factors that might regulate maturation-
associated gene expression were examined for affects on Vp1 expression in embryos. A 958bp 
region of the Vp1 promoter sufficient to control embryo expression has been defined. The ability 
of promoter fragments to interact with nuclear proteins from embryo and aleurone was examed 
by scanning the promoter with electrophoretic mobility shift assays (EMSAs) of overlapping 
fragments and by testing predicted transcription factors binding sites. Five elements, denoted 
ABRE, CE1, MYB, ZIP and VPP1 showed interactions with nuclear proteins from embryos. 
Some specific goals are waiting for investigation: (1) Identification of those elements for VP1 
promoter functions; (2) Identification of those potential transcription factors interact with VP1 
promoter and regulate VP1 transcription; (3) Testing the relationship of ABA regulation and VP1 
expression and functions in dormancy levels. 
 
 
 
 
 
 
Brief Bio of Lixun (Alex) Su: 
Lixun obtained his BS degree in Biology from Xiamen University in June, 2006. He was enrolled 
in IPPM program of Iowa State University in the fall of 2006 and is currently working for Dr. 
Becraft.   
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Qiang Wang (BBMB, Peters Lab) 

 
April 11, 2007 

 
Biochemical research of GA 2-oxidase and P450 monooxygenase in rice 

 
 
Abstract 

Gibberellins (GAs) are a group of diterpenoid compounds, some of which act as growth-
promoting hormones controlling such diverse processes as stem elongation, leaf expansion, seed 
germination, and flowering. GAs are biosynthesized from geranylgeranyl diphosphate(GGPP), a 
common C20 precursor for diterpenoids. Conversions of GGPP into bioactive GAs and bioactive 
, such as GA1 and GA4, involve three classes of enzymes: plastid-localized terpene cyclases, 
membrane-bound cytochrome P450 monooxygenases (P450s), and soluble 2-oxoglutarate-
dependent dioxygenases (2ODDs), the last two types of enzymes also are involved in 
deactivation of bioactive GAs.  

In particular, two novel classes of catabolic enzymes have been recently identified. The 
first are 2ODDs catalyzing hydroxylation at the C2 position of 20 carbon GAs (e.g. GA12). 
Although 2ODD GA2-oxidases have been previously identified, these are specific for the 19 
carbon GAs, and the two types of 2ODD GA2-oxidases clearly fall into separate enzymatic 
families that share limited homology (<40% aa identity). The only characterized examples of the 
novel 20 carbon GA2-oxidases are from the dicots Arabidopsis thaliana and spinach, although 
homologs can be found in rice (Schomburg et al., 2003; Lee and Zeevaart, 2005). The second 
recently identified GA catabolic enzyme is a P450 (CYP714D1) catalyzing epoxidation of the 
16,17-diene. These studies were carried out in rice, where a number of paralogs sharing 
relatively limited homology (40-45% aa identity) also can be found (Zhu et al., 2006). Thus, the 
aim of my project is biochemical characterization of the rice 20 carbon GA2-oxidase homologs 
and additional CYP714 paralogs. In addition to the obvious importance of GA metabolism for 
plant physiology, while we expect that the targeted enzymes will generally catalyze reactions 
consistent with their sequence homology to characterized enzymes, it also is possible some may 
be involved in metabolism of alternative labdane-related diterpenoids such as phytoalexins. 
 
 
 
 
Brief Bio of Qiang Wang: 

Qiang Wang obtained his BS in Biology in 2000 and MS in Botany in 2003, at Sichuan 
University. He enrolled in Iowa State University in Fall 2006 and entered into the Biochemistry, 

Biophysics and Molecular Biology Department to work on his PhD. in Plant Physiology.   
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Macromolecules (proteins and RNA) involved in plant’s long distance 

signaling 
 
 
Abstract 

In plants proteins and RNA can move from cell to cell through plasmodesmata, and via 
the plant’s long distance transport system, the phloem to target origin to activate regulated and 
developmental processes. But at present there are many questions that remained unresolved 
concerning the functional importance of these transported macromolecules.  
 In potato (Solanum tuberosum), the transcription factor StBEL5 and its partners POTH1 
regulate tuber formation. RNA detection methods and heterografting experiments demonstrate 
that BEL5 transcripts are present in phloem cells and move across a graft union to localize in 
stolon tips. This movement of RNA to stolon tips is correlated with enhanced tuber production. 
Addition of the untranslated regions leads to preferential accumulation of the BEL5 RNA in 
stolon tips. The movement of BEL5 RNA to stolon tips was facilitated by a short-day 
photoperiod. These results implicate the transcripts of St BEL5 in a long-distance signaling. To 
completely understand the role of BEL5 RNA as long distance information macromolecule, we 
will characterized the RNA-binding proteins by RNA-ligand screening of cNDA expression 
library. 
  
 
 
 
 
 
 
 
 
 
 
Brief Bio of Min Huang: 

Min Huang obtained her BS in Biology in 2000 and MS in plant biology in 2003 at 
Nanjing University. She then worked as an assistant researcher in the third Institution of 
Oceanography of the State Oceanic Administration in China. She enrolled in IPPM at Iowa State 
University in 2006 fall and work on her PhD. in Plant Physiology.  
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Genome Rearrangement at engineered Ds ends in Arabidopsis. 

 
 
Abstract 

In the course of McClintock’s study on radiation induced chromosome breakage, she observed 
frequent chromosome break generated at a specific locus on chromosome 9. The precision of frequent 
breaks at this particular locus led to the discovery of Ac/Ds elements. In recent years, molecular 
characterization of Ac/Ds induced chromosome breaks reveal that when multiple transposon ends are in 
proximity, the transposase could recognize non-canonical transposon ends resulting in various kinds of 
chromosomal rearrangements including deletion, inversion, translocation, duplication and, sometimes, 
chromosome breaks. Previous studies in our lab show that in the maize P1-rr11 allele of the P1 gene, a 
5’end and a 3’end of Ds element are in reversed orientation with reference to each other. Transposition 
involving these two ends resulted in deletions and inversions in the flanking DNA. 

In this seminar I will present our study on the efficacy of a synthetic reversed-ends Ds element, 
modeled after the configuration found in P1-rr11, to cause deletions and inversions in Arabidopsis 
genome. Our study revealed that the reversed-ends Ds element is efficient in generating both deletions 
and inversions in the genome. The sizes of the rearrangements range from 2kb to several megabases. 
Analysis of the DNA sequences at the transposon insertion sites suggests that transposition at the 
reversed-ends element could be linear (participating TIRs on same chromatid) or non-linear (participating 
TIRs on sister chromatids). 

Ac/Ds insertion in maize is characterized by 8bp duplication at the target site. In contrast, we find 
that insertion of the reversed-ends Ds element is flush or it is associated with 8bp or 1bp target site 
duplication. In some of the transposition events, the sequences at the rearrangement junctions suggest that 
the excised transposon-ends formed a hairpin between the two strands. 
The significant contributions of our study are: It validates the utility of the reversed-ends Ds element as a 
genomics tool to cause chromosomal rearrangements.  It addresses certain fundamental questions such as 
the size of target site duplication upon Ds insertion and, formation of hairpin structure at the transposon 
ends. These observations highlight possible difference in the transposition mechanism of Ds element in 
maize and Arabidopsis. 
 
 
 
 
Brief Bio of LN: 
LN received his undergraduate degree in Botany from The American College, Madurai, India (1994-
1997).  He completed a Masters in Neuroscience from the National Centre for Biological Sciences, 
Bangalore, India. (1997-2000) and joined IPPM in August 2000. 
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Effect of Maize SBE I on the nature of the alpha polyglucan 

produced in Synechocystis sp. PCC 6803 
 

Abstract 
 

Glycogen and starch, the α(1,4) and α(1,6) linked glucose polymers are chemically 
similar but differ in glycogen being water soluble and starch, due to the presence of amylopectin, 
being water insoluble/semi-crystalline. One of the factors thought to contribute towards the 
unique fine structure of amylopectin which determines its’ semi-crystalline nature is the type of 
branching enzyme present. We tested the hypothesis that the presence of a branching enzyme 
that is able to transfer long chains may facilitate the formation and perpetuation of a cluster 
branching pattern by introducing Maize SBE I (MSBE I) into Synechocystis sp. PCC 6803 with a 
background of only low residual glycogen branching enzyme activity, to produce the double 
mutant SM3, and characterized the glucan produced. The glucan was extracted using dimethyl 
sulfoxide (DMSO) for characterization of size and branch chain length distribution or, was 
extracted, without change to its’ structure, using percoll gradient centrifugation for 
characterization of its’ physical nature. Our results show that the introduced MSBE I was 
expressed and active and resulted in a glucose polymer with longer chains and a bimodal chain 
length distribution. This glucose polymer is also shown to be larger in size than glycogen 
produced by wild type Synechocystis cells. The glucan produced in vivo and the glucan extracted 
using percoll gradient centrifugation was Theiry stained and viewed under the transmission 
electron microscope and showed similarity to each other in size and shape. The density 
characteristic of the glucan was studied by using sucrose density gradients and this indicated the 
presence of a high density glucan in SM3. These combined results indicate that MSBE I 
expression led to the formation of a unique glucan and suggest that transfer of long chains led to 
the formation of a large, branched, insoluble glucan with density characteristics similar to maize 
and amaranth starch granules.  
 
 
Brief Bio of Shayani Pieris: 
Shayani completed her undergraduate degree in General Science with a specialization in 
Botany at the University of Colombo, Sri Lanka in 1998. After a year of teaching on completion 
of her first degree she worked at the Tea Research Institute, Talawakelle for a year before 
coming to Iowa State University in 2000 and joining Dr. Spalding’s lab in 2001. 

 


