Long Version: Research Topics presented by the Bangladeshi origin Scientists at the 2018 American
Society of Plant Biologists (ASPB) Conference:

Nazmul Bhuiyan, Ph.D.
Cornell University
I have presented functional study of a new protease named Chloroplast glutamyl endopeptidase (CGEP)
which degrades peptides and smaller proteins, but not larger proteins. We showed CGEP specifically
cleaves substrates C-terminal of glutamate irrespective of neighboring residues. Interestingly, CGEP
undergoes C-terminal auto-cleavage at E945, removing last 15 residues. Lack of this C-terminal
processing lowers the upper size limit of substrates. Homology models suggest that the C-terminal
cleavage provides increased substrate access to the catalytic cavity. Genetic interactions of CGEP with
stromal CLP protease were observed as double mutant showed reduced plant growth. Complementation
of double mutants with catalytically inactive CGEP or CGEP with an unprocessed C-terminus could not
suppress these genetic interactions, demonstrating that CGEP peptidase activity and its autocatalytic
cleavage are physiologically important.

Name: Hur Madina
Name of the institute: University of Quebec, Quebec, Canada
Ph.D. Project: I have been working on a candidate effector protein of Melampora larici populina (Mlp).
The Mlp is a biotrophic fungal pathogen which responsible for rust disease on the leaf of poplar trees and
causes serious yield damage up to 60% each year. During infection the Mlp secrets many effector proteins
into host cells to suppress the plant immunity and take controls of host biological processes for their own
benefits. How these effector proteins function inside of host cells are poorly known. Therefore, the
ultimate aim of my project is to functional characterization of an effector protein of Mlp in order to
develop a control strategy against poplar rust disease.

Name: Bulbul Ahmed, PhD
Occupation: Postdoctoral researcher, Plant Biology Research Institute, University of Montreal, Canada.
(Was at McGill University until June 2017)
Current projects: Understanding the molecular mechanisms involves for the interaction of plant and
microbes, Especially how arbuscular mycorrhiza interacts with plant and other soil microbes. I mostly use
NGS based metagenomics, metatranscriptomics. Another project on using Assay for TransposaseAccessible Chromatin (ATAC-seq) to develop an atlas of open chromatin to generate a genome scale
gene regulatory network. These maps are therefore extremely valuable datasets for modeling gene
regulatory networks as they identify genomic regions that are interacting with transcriptional machinery.
Professor Abul Mandal, School of Bioscience, University of Skövde, Skövde, Vastra Gotaland, Sweden
Category: Applied: Biotechnology, Molecular Breeding

200-002 - Genetically engineered tobacco plants with arsenic responsive genes of Lysinibacillus
sphaericus and Arabidopsis thaliana – An efficient use for arsenic bioremediation
Tuesday, Jul 17
1:30 PM – 3:00 PM
Contamination of foods and water with heavy metals, such as arsenic, is a severe threat to human health
and the environment. Long-term exposure to arsenic leads to chronic poisoning of human health and
results in severe diseases such as keratosis, gangrene, kidney damage, neuro-vascular disorders and many
forms of cancer. In this paper we report our recent results on genetic engineering of tobacco plants for
removal of arsenics from the contaminated lands so that arsenic free foods and fodders can be obtained
from these lands. Previously, by using bioinformatics, molecular biology and microbiology tools we have
identified and studied three key genes suitable for this purpose. One of these genes (PCS1) was isolated
from the model plant Arabidopsis thaliana and the other two genes (arsB and arsC) were isolated from an
arsenic-resistant soil borne bacterium Lysinibacillus sphaericus collected from an arsenic contaminated
land in Southeast Asia. Our modeling studies show that by overexpressing PCS1 it is possible to increase
the uptake and accumulation of arsenic in the roots of the model plant A. thaliana by 38%, which means
that the arsenic content in the growth medium could be reduced by the same amount. Preliminary results
obtained very recently in the laboratory experiments show that transgenic Escherichia coli strains
overexpressing arsB and arsC genes of Lysinibacillus sphaericus can reduce arsenic content in the liquid
growth medium by 46%. Now we have transferred these genes into tobacco plants in various
combinations by using Agrobacterium tumefaciens T-DNA mediated gene transfer system and transgenic
tobacco lines have been regenerated. Evaluation of bioremediation potentials of these plants (increased
uptake and accumulation of arsenics) is in progress and will be discussed.

Dr. Hemayet Ullah (on behalf of Doctoral student Mr. Ahsan Rahman), Associate Professor of Biology,
Howard University, Washington, DC
Signal Transduction
600-018 - Altered expression of OsRACK1 causes pleiotropic phenotypes, functions in salinity adaptation
through photosynthesis and hydrogen peroxide acclimation
Tuesday, Jul 17
1:30 PM – 3:00 PM
Receptor for activated C kinase 1 (RACK1) is a WD-40 type scaffold protein that regulates diverse signal
transduction pathways. Arabidopsis RACK1 interacts with several proteins from salt stress and
photosynthesis pathways. Although the role of RACK1 in stress condition has been extensively studied
in Arabidopsis, the function of RACK1 in Rice (Oryza sativa) in stress condition remains elusive. Here,
we combined molecular and pharmacological approaches to investigate the role of rice RACK1
(OsRACK1) using T-DNA activation tagged transgenic rice lines. We found that altered expression of
OsRACK1 affected tillering, decreased pollen fertility, and abnormal spikelet morphology, suggesting
RACK1’s role in developmental pathway. Leaves of transgenic lines overexpressing OsRACK1 exhibited
more chlorophyll retention in response to salt stress (200mM) than in the wild-type rice plant. In contrast,
knock-down lines were found to be sensitive to salt showing enhanced chlorophyll degradation. Our data
demonstrated a variation in chlorophyll content and altered transcript level of chlorophyll biosynthetic
and senescence-associated genes (SAGs). Histochemical staining showed an increased level of hydrogen
peroxide (H2O2) in leaves of transgenic lines overexpressing OsRACK1 than wild-type and knock-down
transgenic lines upon exposure to salt stress. Interestingly, the trend can be reversed when leaves are

pretreated with an NADPH oxidase inhibitor, providing evidence of apoplastic oxidative burst-mediated
by plasma membrane-bound NADPH oxidases in transgenic lines stressed with salt. In-gel activity
analysis of NADPH oxidase and ROS scavenging enzymes revealed an altered activity in transgenic
lines, suggesting a delicate balance is maintained by reactive oxygen species (ROS) production and
antioxidant enzyme activity. Taken together, our results demonstrated that OsRACK1 plays an important
role in the photosynthetic pathway and regulates hydrogen peroxide signaling, possibly through NADPH
oxidase-dependent pathway in response to salinity stress. We propose a novel OsRACK1-ROS-SAGs
regulatory module to counteract salt stress with potential function extending beyond stress tolerance.
###
Chhana Ullah
Doctoral Researcher
Department of Biochemistry
Max Planck Institute for Chemical Ecology, Jena Germany
The overarching research question of my doctoral thesis is to determine how a woody perennial species
(Populus spp.) defend themselves against pathogenic microbes. To explore this research question, I used a
wide range of ecological, molecular and chemical techniques in my study. I presented a part of my Ph.D.
work in the Plant Biology 2018 conference, which was held in Montreal, Canada. We investigated the
biosynthesis, accumulation, and hormonal regulation of flavan-3-ols in poplar. We could show that poplar
increased the biosynthesis and accumulation of flavan-3-ols as an effective chemical defense against rust
infection. The biosynthetic enzymes of these metabolites were elucidated in poplar trees. Moreover, we
provided multiple lines of evidence that salicylic acid (SA) and jasmonic acid are not necessarily
antagonistic in poplar. Interestingly, while both of these pathways induced in poplar upon fungal
infections, SA directly activated the biosynthesis of anti-fungal flavan-3-ols through upregulation of
MYB-bHLH-WD40 transcription factor complexes. We concluded that poplars activate defenses against
the rust fungus by upregulating the SA pathway leading to the accumulation of flavan-3-ols.
I attended the Plant Biology conference for the second time. This meeting is an excellent platform for
plant biologists to build international networks, increase knowledge base, and get feedback on my
research that are helpful for the future experiments. It was really exciting to meet many Bangladeshi
researchers working all over the world, and get to know each other.

###
Zobaida Lahari
Doctoral Researcher
Department of Biotechnology
Ghent University, Belgium
My Ph.D. research is focused on rice and root-knot nematode (Meloidogyne graminicola) interaction.
This is a very interesting system to understand the plant biology because this obligatory nematode has the
ability to manipulate the host’s defense system and activate the developmental process to establish galls.
In this conference, I presented a poster on the role of strigolactones during rice-nematode interactions.
Strigolactones (SLs) are carotenoid-derived plant hormones and rhizosphere signaling molecules that

stimulate seed germination of root-parasitic plants as well as enhance plant symbiosis with beneficial
microbes. We discover that these small molecules are susceptibility factors in rice during nematode
infection. In this study, I used strigolactone biosynthetic and signaling mutants, hormone analog as well
as inhibitor treatments to determine nematode susceptibility in rice. Then a link between the strigolactone
and jasmonic acid pathway was found using molecular and analytical tools. We could show that
Strigolactone deficiency reduces root-knot nematode infection in rice by enhancing the jasmonate
pathway.
Ms. Umma Fatema- doctoral student from the University of Kentucky, USA

Molecular and Cellular Dynamics in the Arabidopsis female gamete for fertilization
Fertilization is the process of fusion of haploid male and female gametes to develop into a new individual.
In flowering plants, the sperm nuclear migration for fertilization is dependent on actin filament (F-actin)
dynamics while in most animals, microtubules drive female pronucleus migration towards the male
pronucleus. However, how F-actin movement is controlled in the gamete cell is largely unknown except
for the involvement of a small GTPase of the Rac/Rop family in signaling for cytoskeleton organization. To
identify other factors involved in F-actin dynamics of the female gametophyte, we carried out
pharmacological screening and found the involvement of myosin and formin in female gamete F-actin
dynamics. Using reporter lines, we also identified two myosins (Myosin A and Myosin B) that have
expression in the central cell and the mutant lines of the identified myosins show delayed F-actin
movement in the central cell as compared to wild type.
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Mohammad Foteh Ali
Graduate Research Assistant
Dr. Kawashima Lab
Department of Plant and Soil Sciences
University of Kentucky
Soybean seed development consists of three developmental phases: lag, seed filling, and
maturation. Accumulating evidence indicates that the lag phase can be largely affected by the
environment and alter the seed size in the following seed-filling phase, thus affecting the seed
yield potential. Therefore, my Ph.D. project is mainly focused on understand the molecular,
cellular, and physiological mechanisms of how plants perceive environmental cues during the
lag phase and control the subsequent seed development.

Ms. Atia Amin
Graduate Research Assistant
University of South Dakota
My current research project is on improving drought tolerance of crop plants by performing transcription
factor (TF) based genetic engineering. For this, I am characterizing a crassulacean acid metabolism
(CAM) specific KfMYB transcription factor in Arabidopsis thaliana. Since CAM plants are naturally
water-use efficient and KfMYB TF was highly induced in CAM state than the C3 state in the obligate
CAM plant Kalanchoe fedtschenkoi, I am trying to identify whether this transcription factor can improve
water-use efficiency if overexpressed in a C3 plant.

