
 
 

  



PROGRAM 
 
Biology related 
@Seminar Room 1, 1st floor 
 South Research Bldg. No.1,  
 Institute for Frontier Medical Sciences West Bldg.,  
 University Hospital, West Campus 
 
 
 
September 1st 
Parallel Session 1 
 

13:50-14:00 Atsuko Sehara Opening Address 
 
 
Life Science with Novel Technologies 
 

Chair: Hiromi Imamura 
14:00-14:30 Hiromi Imamura Fluorescent imaging of ATP levels in live cells 
14:30-15:00 Yoshie Harada Development of a New Fluorescence Imaging 

Technique Using Diamond Nanoperticles 
15:00-15:30 Coffee Break 

 
 
Animal Development and Regenertion 
 

Chair: Shyh-Jye Lee 
15:30-16:00 Shyh-Jye Lee Regulation of gastrulation cell movements 
16:00-16:30 Atsuko Sehara Mechanisms of Skeletal Muscle Regeneration 
16:30-17:00 Break 

 
 
Life Science towards Medicine I 
 

Chair: Hiroshi Kawamoto 
17:00-17:30 Hiroshi Kawamoto Regeneration of antigen specific T cells using the 

iPSC technology: A novel strategy for cancer 
immunotherapy 

17:30-18:00 Hsin-Yu Lee LPA as a regulator for blood cell differentiation 
 
 

  



 
September 2nd 
   Parallel Session 2  
 
Plant: from Development to Evolution 
 

Chair: Takashi Araki 
09:00-09:30 Takashi Araki Exploring sexual reproduction in a basal land plant, 

Marchantia polymorpha 
09:30-10:00 Jer-Ming Hu Phylogenetics and molecular evolutionary 

characteristics of Balanophora (Balanophoraceae), a 
non-photosynthetic flowering plant 

10:00-10:30 Coffee Break 
 
 
Ecological Dynamics in the Wild 
 

Chair: Hirohide Saito 
10:30-11:00 Hirokazu Toju Arms race, cooperation, and the web of life 

 
 
RNA Biology and Technology 
 

Chair: Hirohide Saito 
11:00-11:30 Hirohide Saito Synthetic RNA technologies to control 

mammalian cell fate 
11:30-12:00 Chia-Ying Chu Exploring the Multiple Faces of Translational 

Repressor RCK/p54 
 

12:00-12:10  Ming-Liang Kuo 
Takashi Araki 

Closing Remarks 

Afternoon  Hsin-Yu Lee Wrap-up session presentation 
 
 
   Parallel Session 3 
      Free Time until Wrap-up Session 
      Optional Tour to Kyoto University Museum after Lunch  
 
  



  



Fluorescent imaging of ATP levels in live cells 
Hiromi Imamura 

 

The Hakubi Center for Advanced Research 

Kyoto University 

 

 

 

 Adenosine 5’-triphosphate (ATP) is the major energy currency of cells and powers 

many intracellular processes. To deeply understand the spatiotemporal dynamics of 

intracellular ATP and its involvement in biological processes, we have generated a 

series of Förster resonance energy transfer (FRET)-based biosensors for imaging of 

intracellular ATP levels of live cells. The biosensors were employed to investigate the 

role of ATP in insulin secretion from pancreatic islets. We showed that glucose-induced 

increase of cytosolic ATP levels triggers initial burst of Ca2+, which is the direct trigger of 

insulin secretion. Sustained increased cytosolic ATP levels were also important for 

maintain subsequent Ca2+ oscillations. Recently, we also developed a circular-permuted 

GFP-based, non-FRET, biosensor for ATP for quantitative measurement of the absolute 

ATP concentration in individual bacterial cells. We found that, even for a 

genetically-identical Escherichia coli cell population, absolute concentrations of 

intracellular ATP were significantly diverse between individual cells from the same 

culture. 

 

Keywords: ATP, energy metabolism, pancreatic islet, fluorescent live imaging 

 

  



Development of a New Fluorescence Imaging 
Technique Using Diamond Nanoperticles  
Yoshie Harada 

 

Institute for Integrated Cell-Material Sciences (WPI-iCeMS),  

Kyoto University 

 

 Diamond nanoparticles have been recently proposed as a new labeling agent for 

biological applications. In a diamond crystal, there are nitrogen atoms contained as an 

impurity. When vacancy is adjacent to the nitrogen, such Nitrogen Vacancy Center, 

especially negatively charged (NV-) forms a unique electronic spin state. This NV- is 

known as a fluorescence center with a high quantum yield of ~1. Fluorescence of 

NV-exhibits neither photobleaching nor blinking, superior to the fluorescence properties 

of widely-used organic dyes and quantum dots, which promises the stable signals for 

long periods of time. Another uniqueness of NV- is that the fluorescence intensity can be 

modulated by magnetic resonance technique. It is based upon a presence of energy 

levels partly shared by both processes of the fluorescence-emission and of electron 

spin resonance (ESR). This extraordinary instance gives rise to a potential occasion to 

detect ESR signals as fluorescence by optical measurement. By using the property that 

the fluorescence intensity of NV-, but not other sources, changes upon the resonant 

microwave irradiation at 2.87GHz, we developed a method of selective imaging protocol 

of NV-s. This method allows us to conduct long-term tracking of single nanodiamond in 

HeLa cells and Caenorhabditis elegans even in the presence of strong background 

autofluorescence, with excellent imaging contrast. The application of external static 

magnetic field to NV- enables us to determine an orientation of the diamond particle. NV- 

fluorescence spectrum while scanning the microwave frequency changes depend on 

the angle between NV bonding axis and magnetic field. From the analysis of the 

spectrum pattern, we can determine the orientation of the nanodiamond in a few degree 

accuracy. By using this technique we succeeded in monitoring the rolling motion of the 

particle in living Caenorhabditis elegans and membrane fluctuation in living A431 cells. 

The novel technique using fluorescent nanodiamond provides the unprecedented 

potential used for the single-molecule imaging experiments to explore meso-space. 
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Regulation of gastrulation cell movements 
Shyh-Jye Lee 

 

Department of Life Science  

National Taiwan University 

 

 

 It is one of the big questions in developmental biology to understand how a single-cell 

fertilized egg can grow into a multicellular, functional and reproducible adult. The key 

theme is that an embryo develops from three germ layers according to its embryonic 

axes that are established early in embryogenesis. The three germ layers, ectoderm, 

mesoderm and endoderm are formed during gastrulation. Gastrulation is a period when 

coordinated cell movements occur to bring cells to their perspective layers and positions. 

There are several types of cellular movements during gastrulation, internalization of 

epiplast to form mesendoderm, convergent extension to layout the doroventral and 

anterior-posterior axes, and epiboly to enclose the yolk cell with blastoderm. Epiboly is 

the first morphological distinct movement during gastrulation in teleosts. Zebrafish is 

often used as a model to study gastrulation due to its ease in accessibility, observation 

and feasibility in genetic manipulation. One can monitor the global or cellular changes of 

initiation, progression and closure of epibolic movements in zebrafish embryos under 

microscopy. Dramatic and dynamic changes in cytoskeletons, including actin filaments 

and microtubules, have been observed during epiboly. Pharmacological perturbations of 

either cytoskeletal structures notably stop or retard the epibolic movement. Factors 

affecting cytoskeleton are critical for epiboly. Rho signaling is a key signal to regulate 

dynamic changes in cytoskeleton during gastrulation. Here, I will give an overview of our 

current understanding in gastrulation and in particular how Rho and its downstream 

effectors are involved in the regulation of cytoskeleton changes during gastrulation. 

Furthermore, I will describe our recent findings on how Wnt works cooperatively with 

focal adhesion kinase and downstream Rho signaling to mediate changes in actin 

cytoskeleton and cell movements in zebrafish gastrulation. 

  



Mechanisms of Skeletal Muscle Regeneration 
Atsuko Sehara-Fujisawa 

 

Institute for Frontier Medical Sciences  

Kyoto University 

 

 

 When skeletal muscle suffers injury, muscle stem cells (MuSCs) are activated and 

differentiate to form new muscle fibers that replace damaged ones. Regeneration 

processes of skeletal muscle recapitulates myogenesis during development to some 

extent. However, regenerative myogenesis is different from developmental myogenesis. 

In this symposium, I would like to talk about our recent studies on quiescence of adult 

MSCs and on inflammatory reactions prior to muscle regeneration, both of which 

distinguish regenerative myogenesis from myogenesis during development. 

  While Pax7-positive muscle progenitors are mitotically active during development, 

adult MuSCs, the major cellular source for skeletal muscle regeneration, are kept cell 

cycle arrested except when they break the quiescence upon myofiber injury or under 

pathogenic condition such as Duchenne Muscular Dystrophy. Quiescence of MuSCs is 

acquired during development.  Depletion of Dicer in adult MuSCs caused a transient 

increase in their proliferation, suggesting involvement of miRNAs in the MuSC 

quiescence. Screening of miRNAs of which expression was increased in MuSCs during 

juvenile to adult phase transition enabled us to identify miRNAs that convert juvenile 

proliferating MuSCs into those in quiescent states through targeting cell cycle genes. 

Quiescence-induced juvenile MuSCs with those miRNAs exhibited biochemical 

properties of quiescent adult MuSCs. Moreover, transplanted MuSCs treated with those 

miRNAs contributed more efficiently to regenerating muscles of Dystrophin-deficient 

mice, suggesting potential utility of those miRNAs in the maintenance of quiescence 

and stemness of MuSCs in stem cell therapies of muscle diseases. 

  On the other hand, evidence suggests that proper inflammatory reactions are 

necessary for skeletal muscle regeneration, but not for myogenesis during development. 

I will talk about a novel role of ADAM8 in inflammatory reactions before regenerative 

myogenesis starts.  
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Regeneration of antigen specific T cells  
using the iPSC technology:  
A novel strategy for cancer immunotherapy  
Hiroshi Kawamoto  

 

Department of Immunology  

Institute for Frontier Medical Sciences  

Kyoto University 

 

Cytotoxic T lymphocytes (CTLs) are major effecter cells in immune reaction against 

cancer. CTLs may thus represent the most promising therapeutic avenue in caner 

immunotherapy, and numerous trials have been made to activate CTLs against cancer 

cells in vitro or in vivo. Although these approaches have achieved certain efficacy, it is 

still far from cure of patients. Such difficulties to utilize CTLs is due to the nature of 

CTLs: e.g. i) life span of effecter T cells in vivo is short (order of weeks), ii) they can be 

expanded in vitro but easily become exhausted in a long-term culture. We then came to 

the idea to utilize the induced pluripotent stem cell (iPSC) technology for the expansion 

of CTLs. In this idea, iPSCs are established from mature T cells. As T cell receptors 

(TCR) are formed from rearranged TCR genes, iPSCs derived from a mature T cell 

(T-iPSCs) should carry those rearranged genomic structures. All T cells regenerated 

from the T-iPSCs are thus expected to express the same TCR on their surface. Since 

iPSCs can be expanded almost unlimitedly, it is possible to obtain as many fresh CTLs 

as needed. Along with this idea, we recently succeeded in recapitulating tumor 

antigen-specific human CTLs by using the iPSC technology (Cell Stem Cell, 12: 31, 

2013). In this study, we firstly established iPSCs from mature CTLs specific for the 

melanoma antigen MART-1. When co-cultured with OP9/DLL1 cells, these iPSCs 

efficiently generated mature CD8+ T cells expressing the T cell receptor (TCR) specific 

for the MART-1 epitope. This study therefore illustrates an approach for cloning and 

expanding functional antigen-specific CD8+ T cells that might be applicable in cell-based 

therapy of cancer.  

  



LPA as a regulator for blood cell differentiation 
Hsinyu Lee 
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 Lysophosphatidic acid (LPA), an extracellular lipid mediator, exerts multiple 

bioactivities through activating G-protein-coupled receptors (GPCRs). In our previous 

studies, we have demonstrated that LPA receptor 1  (LPA1) plays important roles in 

regulating the development of lymphatic vessels. LPA receptor 3 (LPA3) is a member of 

the endothelial differentiation gene (EDG) family, which regulates differentiation and 

development of the circulation system. In zebrafish, hemopoietic defects were observed 

in zLPA3 antisense morpholino (MO) oligonucleotide-injected embryos. Erythroblasts 

expressed both LPA1 and LPA3. Ki16425, an antagonist of LPA1 and LPA3, caused 

zebrafish hemopoietic defects. It also blocked erythropoietic differentiation of cultured 

cord blood-derived CD34+ human hemopoietic stem cells (hHSCs), as detected by 

mRNA and protein expressions of CD71 and GlyA, both of which are specific markers 

for erythrocytes. Similar results were also obtained from hemin-induced erythropoiesis 

of human erythroleukemia cell line K562 by the detection of ϒ-globin mRNA expression. 

Furthermore, specific knockdown of LPA3, but not LPA1, blocked the erythropoietic 

process. In addition, LPA enhanced the differentiation of erythroblasts from hHSCs in 

plasma-free culture in a concentration-dependent manner. Treatment with LPA3 specific 

agonist, 1-oleoyl-2-O-methyl-rac-glycerophosphothionate (OMPT), also enhances the 

erythropoietic processes in hemin-induced K562 and zebrafish embryos. Translocation 

of β-catenin into the nucleus, a downstream response of LPA receptor activation, was 

blocked by Ki16425 treatment in hHSCs. Furthermore, hematopoietic differentiation 

enhanced by LPA was blocked by quercetin, an inhibitor of the β-catenin/TCF pathway. 

These results suggested that LPA participates in erythropoietin-dependent 

erythropoiesis through activating LPA3, and β-catenin was involved in the downstream 

pathway. 

 

The roles of LPA2 on erythrocyte and thrombocyte differentiation in zebrafish 

 Lysophosphatidic acid (LPA) is a simple lipid growth factor regulates cell proliferation, 

migration, and survival. It binds to a family of trans-membrane G-protein-couple 



receptors. In our previous study, we demonstrated that LPA receptors were expressed in 

hematopoietic stem cells (HSCs) and activation of LPA3 leads to erythropoiesis 

processes.  However, the roles of LPA2 on erythrocyte differentiation remain unclear. 

Therefore, we attempted to determine whether LPA2 regulates erythrocyte differentiation 

in zebrafish. Anti-sence morpholino oligonucleotide of LPA2 was injected into yolk of 

one-cell-stage zebrafish embryos. We used o-dianisidine staining to determine the 

levels of hemoglobin expression and Real-Time PCR for mRNA expression of 

erythropoietic markers Gata1 and hbae1. During hematopoiesis processes, 

erythrocytes and thrombocytes have a common precursor. Therefore, the expression 

levels of CD41, a thrombocyte marker, were also determined by Real-Time PCR. Our 

results demonstrated that knocked down of LPA2 by morpholino enhanced the 

expression of hemoglobin.  In addition, the expression levels of both Gata1 and CD41 

were also enhanced by knock down of LPA2. Our results suggested that activation of 

LPA2 may triggers an inhibitory signal to inhibit the differentiation of both erythrocyte and 

thrombocyte. 

 

Study of the roles of LPA3 on erythropoiesis and thrombocytopoiesis processes 

in zebrafish 

 Hematopoiesis is a dynamic process regulated by complicated pathways. It is 

responsible for the production of hematopoietic stem cells, as well as their differentiation 

into more specific mature cell types. Lysophosphatidic acid (LPA), an extracellular lipid 

mediator, binds to its cognate G protein-coupled receptors, through which can regulates 

differentiation and development of the circulation system. In previous study, we 

demonstrated that LPA regulates hematopoiesis determination in stem cells and 

erythropoiesis processes through activating LPA receptor 3 (LPA3). Since erythrocytes 

and thrombocytes were derived from common progenitors, we aim to investigate 

whether LPA3 also regulates thrombocyte development. Using zebrafish as a model, we 

found that morpholino (MO)-mediated knockdown of LPA3 inhibited production of 

hemoglobin using o’dianisidine staining of zebrafish embryos. Furthermore, treatment 

with OMPT, a LPA3 agonist, and Ki16425, a LPA1 and LPA3 antagonists, were used to 

determine if the differentiation process of erythrocyte or thrombocyte is affected. Our 

results show that treatment with Ki16425 leads to erythropoiesis defects. In addition the 

expression levels of CD41 (αIIb, glycoprotein IIb [GPIIb]), a marker for thrombocyte, 

was increased by LPA3 MO and decreased by with OMPT treatments. In summary, our 

results demonstrated that LPA3 is an important regulator for erythropoiesis and 

thrombocytopoiesis process of hematopoietic stem cells. 



The role of Lysophosphatidic acid in erythropoiesis in K562 human 

erythroleukemia cell line 

 Lysophosphatidic acid (LPA) is an essential factor in the regulation of cellular 

responses through activating different LPA receptors (LPARs), which belong to a family 

of G-protein-coupled receptors. While LPA has been widely studied for its effects on 

cardiovascular system development and cancer metastasis, the relationship between 

LPARs and erythropoiesis remains unclear. The aim of this study is to use human 

erythroleukemia cell line K562 as a model to investigate the role of LPA and LPARs in 

erythorocyte development. Our data demonstrated that exogenous addition of LPA had 

no significant effect on hemin-induced erythropoiesis by the detection of ϒ-globin mRNA 

expression. However, treatment with Ki16425, a specific antagonist for LPAR1 and 

LPAR3, significantly decreased ϒ-globin mRNA levels. Moreover, treatment with LPAR3 

specific agonist, 1-oleoyl-2-O-methyl-rac-glycerophosphothionate (OMPT) enhanced 

Ƴ-globin expression, while treatment with LPAR2 specific agonist, 

mono-dodecylphosphate (MDP) resulted in the reduction of Ƴ-globin expression. These 

results suggested that LPAR3 and LPAR2 reciprocally regulate erythropoiesis in K562 

cells. 

 

Lysophosphatidic acid inhibits megakaryocyte differentiation in CD34+ 

hematopoietic stem cells 

 Lysophosphatidic acid (LPA) is a membrane-derived lysophosphoipid which exerts its 

functions through binding to various LPA receptors (LPARs), which belong to family of 

G-protein coupled receptors (GPCRs). In our previous studies, we have demonstrated 

that LPA induces erythropoiesis in the cord blood-derived human CD34+ hematopoietic 

stem cells (hHSC) by activating LPAR3 with addition of erythropoietin under serum-free 

culture. In this study, we attempt to investigate the role of LPA in megakaryopoiesis. Our 

data demonstrated that under TPO/SCF induced MK differentiation condition, 

megakaryocyte (MK) increased LPAR expression during differentiation period, and LPA 

treatment can significantly decrease megakaryopoiesis, which is detected by protein 

expression of CD41a and CD61. Simultaneously treatment with LPA and Ki16245, 

which is an antagonist of LPAR1 and LPAR3, rescued the inhibition of MK differentiation 

by LPA. We further demonstrated that specific agonist for LPAR3 block the 

megakaryopoiesis. On the other hand, the specific agonist of LPAR2 didn’t have 

significant effects on megakaryocyte differentiation. These results indicate that LPA 

plays an important role in hHSC differentiation, and LPAR3 may be a critical regulator for 

both erythropoiesis and megakaryopoiesis. 



Exploring sexual reproduction in a basal land plant,  
Marchantia polymorpha 
Takashi Araki 

 

Division of Integrated Life Science  

Graduate School of Biostudies  
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Invasion of land by plants about 500 millions years ago is one of the most important 

events in the history of terrestrial life. Land plants (embryophyta) have several 

innovations leading to their success as exemplified by proliferation of flowering plants 

(angiosperms). Gametophores surrounded by a single layer of protective cells are one 

of the key innovations to ensure gamete formation, and thereby sexual reproduction, in 

aerial environment. 

Liverworts (Marchantiophyta) represent one of the most basal extant lineages of land 

plants. Among them, Marchatia polymorpha is an emerging model plant with plethora of 

techniques and tools are currently becoming available. 

We have been interested in the whole process of sexual reproduction, from sexual 

organ initiation and gametogenesis to fertilization and zygotic division in basal land 

plants and have been working on Marchatia polymorpha. One of the unique features of 

sexual organ development and gametogenesis in basal land plants is that these 

development and differentiation occur in haploid cells (i. e. gametogenesis without 

meiosis). Another is differentiation of spermatocytes, the only flagellate, motile cells in 

land plants, missing in angiosperms and most of gymnosperms. We have initiated 

systematic analysis of male sexual organ (antheridium) and spermatocyte development 

and differentiation. Transcriptome and metabolome analyses of isolated developing 

antheridia are being in progress. Analysis of knock-out mutant of a transcription factor 

preferentially expressed in immature antheridium are being analysed. The overview of 

our project and recent progress will be presented. Since Marchatia polymorpha as a 

model plant has been developed by our colleagues in Kyoto University, brief 

introduction to its history and current state will also be provided. 

  



Phylogenetics and molecular evolutionary characteristics  
of Balanophora (Balanophoraceae),  
a non-photosynthetic flowering plant 
Jer-Ming Hu 
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Balanophora (Balanophoraceae) is non-chlorophyllous root-parasitic plant, containing 

15–17 species distributed mostly in temperate and tropical East Asia, with some 

species extending into tropical Australia, New Guinea, tropical Africa and Madagascar. 

The genomic sequences of the species of Balanophora possess extreme high 

substitution rates compared to other flowering plants. Phylogenetic relationships among 

the species were reconstructed based on sequences of nuclear ribosomal 18S and ITS 

regions (~2.5 kb). The molecular phylogenetic analyses show Balanophora forms a 

well-supported monophyletic clade that supports the traditional delimitation of 

subgenera based on the floral characters of male flowers. The two agamospermic taxa 

B. japonica and B. yakushimensis, are closely related to, B. laxiflora, which differs from 

the traditional view. The associated hosts of B. laxiflora were also identified using PCR 

amplification from the directly connected root tissue. A diverse host range of B. laxiflora 

was confirmed. 

 

Keywords: Balanophora, Holoparasitic plant, Phylogeny, Host identification. 

 

 

  



Arms race, cooperation, and the web of life 

Hirokazu Toju  

 

Graduate School of Human and Environmental Studies 
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 In nature, organisms are surrounded by their predators, parasites, hosts, and 

mutualists, being involved in reciprocal adaptation processes with such “biotic 

environment’”. The concept of “coevolution”, therefore, provides a basis for the 

comprehensive understanding of evolutionary and ecological dynamics in biological 

communities and ecosystems.  

 By presenting my past and recent studies, I will discuss how interactions among 

species are organized in ecological communities. The first topic of my talk is 

coevolutionary arms race, wherein relentless reciprocal natural selection results in the 

evolution of exaggerated armaments in both involved species. The second focus is on 

cooperation (mutualism) between closely interacting species and I will talk about the 

coevolutionary history of insects and their bacterial endosymbionts living in specialized 

host insect tissue. Lastly, I will present my recent interdisciplinary work on complex 

webs of ecological interactions. Based on the integration of next-generation 

sequencing-based survey of hyper-diverse microbial communities and network 

theoretical conceptual platforms, I am investigating the complex interaction webs of 

species in soil ecosystems. Overall, I will stress the importance of integrated 

methodological and conceptual approaches for further understanding of biological 

community dynamics. 

 

    



RNA synthetic biology approaches  
to detect and control mammalian cells 
Hirohide Saito 

 

The Hakubi Center for Advanced Research 

Center for iPS Cell Research and Application (CiRA) 

Kyoto University 

 

 Molecular machines composed of biomacromolecular complexes such as 

RNA-protein (RNP) complexes may expand the fields of molecular robotics, 

nanomedicine, and synthetic biology. However, constructing and directly visualizing a 

functional RNP nanostructure to detect and control mammalian cell function remains a 

challenge. Here we show that RNP nanostructures with modular functions can be 

designed and visualized at single-RNP resolution in real-time. The RNP structural 

images collected in solution through high-speed atomic force microscopy showed that a 

single RNP interaction induces a conformational change in the RNA scaffold, which 

supports the nanostructure formation designed. The specific RNP interaction also 

improved RNA nanostructure stability in a serum-containing buffer. We developed and 

visualized functional RNPs (e.g., to detect human cancer cells or knockdown target 

genes) by attaching a protein or RNA module to the same RNA scaffold at an optimal 

size. The synthetic RNP architecture may provide alternative materials to detect and 

control functions in target mammalian cells. 

 Moreover, we have recently developed synthetic RNA-based translational switches to 

detect target cells and control the cell fate. The designed ON/OFF translational switches 

detect the expression of the trigger factor and repress or activate the expression of a 

desired protein (e.g.; apoptosis regulator) in mammalian cells. The method has potential 

for curing cellular defects by bypassing or rewiring intrinsic signal networks.  

 

Keywords: RNA, RNA-protein (RNP) interaction, translation, synthetic biology, RNA 

nanotechnology 

  



Exploring the Multiple Faces of Translational Repressor 
RCK/p54 
Chia-Ying Chu 
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 DEAD-box helicases, a family of RNA-dependent ATPase, participate in many steps 

of cellular RNA metabolism through regulating RNA structure and ribonucleoprotein 

composition. Interacting with RNA phosphate backbone, DEAD-box helicases likely lack 

sequence specificity and putatively bind both noncoding RNA and protein-coding mRNA, 

raising the possibility that DEAD-box helicases regulate long noncoding RNA (lncRNA), 

a versatile class of regulatory RNA. Here, we focus on RCK/p54 (DDX6), a specific 

DEAD-box helicase known for its function in translational repression, its physical 

interaction with cytoplasmic RNA decay machineries, and its essential role in 

assembling processing bodies, the cellular foci for RNA storage and decay. We utilized 

techniques in molecular biology and bioinformatics to investigate the nuclear presence 

of RCK/p54, the cis-regulatory elements for its subcellular localization, its interaction 

with cytoplasmic and nuclear lncRNAs, and its role in regulating RNA stability. Our study 

provides  multiple aspects of the regulatory function of RCK/p54 and a framework on 

the functional catalogs of DEAD-box helicase.  

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 


