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iGEM 2011 Regional Jamboree Asia 

Program 
 

ArtScienceBangalore 

Everything is everywhere but our PCR selects--Ubiquitous genetically 

engineered machines 

 

Track: Environment 

Presentation: Lecture Theatre C, Saturday, 11:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #4 

 

The Biobrick has been used as an abstraction or template for creating 

standardized functional parts. This year's ArtScienceBangalore project 

proposes alternate  re-appropriations of the BioBrick by using existing 

BioBrick primers as PCR primers in investigating soil samples. The PCR data 

will provide a unique signature of the biological diversity present in these 

samples. These investigations are based on experiments performed by 

amateursusing publicly accessible tools. The results also provide a glimpse of 

a picture in which artificial components are introduced into nature, , and when 

human-designed BioBricks  end up in our environment and show up as bands 

in a gel. By imagining a world in which the Biobrick has become the accepted 

standard for synthetic biology, and where these engineered products are 

ubiquitous in our lives and environment, the samples we archive will serve as 

the baseline from which the subsequent extent of human influence can be 

measured. 

 

 

CBNU-Korea 

GOD, Genome Organization & Design for synthetic minimal genome. 

 

Track: Software 

Presentation: Lecture Theatre E, Saturday, 3:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #40 
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Synthetic minimal genome is the smallest possible group of genes that would 

be sufficient to sustain cellular life form. However, synthesizing genome is a 

challenging task. In this project, we aim to synthesize minimal chromosome 

consisting of essential genes, which is capable of  self-replication, partition 

and control. We employed chromosome II of V.cholerae,extracting genes of 

the  replication system(rctA, rctB and origin of chromosome II) and the 

partition system (parA, parB and several parS sites of chromosome II). 

We developedan essential gene database and a genome organization design 

software named "GOD". This program is intended to solve the genome design 

problem. The software tools are developed based on pattern, arrangement and 

direction data of genes from DEG and NCBI and contains statistical analysis. 

 

 

Fudan-Shanghai 

E.tree, neon light and the dinner service 

 

Track: New Application 

Presentation: Lecture Theatre D, Saturday, 2:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #35 

 

What is the first thing that comes to your mind when you see this: tree, neon 

lights and dinner? Christmas!And this is the theme of our project.  

 

Part I: E.tree 

The “leaves” change color according to the nutrients in the “soil”: if the soil is 

rich in nitrates, the “leaves” are healthy and green; otherwise, the leaves turn 

yellow. 

Part II: neon lights 

Each engineered E.coli emits one color of fluorescence; after a while, the light 

fades and another color of light is emitted. Different combination of such E.coli 

could therefore achieve the effect of neon lights. 

Part III: dinner service 

The genetically modified bacteria involve a certain self-feedback system. 

When the “customer” is starving, it orders dinner from the “chef”; and the chef 

serves meals. While the “customer” is full, it tells the “chef” that no more food is 

wanted, so the “chef” stops cooking. 
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HIT-Harbin 

Reforming two strains in yogurt 

 

Track: Food/Energy 

Presentation: Lecture Theatre B, Saturday, 10:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #7 

 

A lot of people in China cannot drink milk because of lactose intolerance. With 

the development of the dairy industry in China, yogurt is becoming popular, 

including consumers who are lactose intolerant. Postacidification has always 

been the most vital factor affecting the shelf life and flavor of yogurt. Therefore, 

our team chooses to focus on this step.. From literature, we have discovered a 

gene, called lacR, which could be combined with the lactose operon to inhibit 

the production of lactic acid in Bulgaria Lactobacillus. If lacR could be highly 

transcripted in Bulgaria Lactobacillus when the pH value of yogurt declines to a 

certain level, the acidification of yogurt would be postponed. Second, we aimto 

transfer part of a human collagen gene to Streptococcus Thermophilus in order 

to enhance the nutrition value of yogurt. 

 

 

HKU-Hong Kong 

Development of a novel inducible transcriptional repressor mediates the 

formation of heterochromatin-like complex in E.coli 

 

Track: New Application 

Presentation: Lecture Theatre C, Saturday, 12:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #29 

 

In eukaryotes, heterochromatin plays an important role in gene regulation. 

Here we use a synthetic biology approach to imitate heterochromatin in E.coli 

to achieve gene silencing. Specifically, fusion proteins comprising tetR and 

different parts of HNS (histone-like nucleoid structuring protein) were 

synthesized, they are expected to bind DNA specifically and carry out 

polymerization among the fusion HNS and the native HNS to create a densely 

packed DNA form, which may block the transcription. We produced constructs 

with tetO sites upstream or downstream of lac promoter and EGFP gene. Then 

we used standard constitutive promoters with different activity to drive our 

fusion proteins to find the optimum expression level. Moreover, tetR, HNS and 

fusion proteins were purified and gel shift assay was utilized to detect the 
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interaction between those proteins with DNA. This study presents a novel 

approach to introduce a mimic heterochromatin-like structure into prokaryotes 

to achieve inducible gene silencing. 

 

 

HKUST-Hong Kong 

E. trojan – Boosting the Effectiveness of Antibiotics through Quorum-sensing 

Disruption 

 

Track: New Application 

Presentation: Lecture Theatre D, Saturday, 3:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #36 

 

Adding to the already massive arsenal of bacteria, highly-resistant (HR) /E. 

coli/ are found to be capable of supporting less-resistant (LR) individuals 

experiencing antibiotic stress through indole signalling - allowing LR 

individuals to survive in antibiotic concentrations that would otherwise be lethal. 

Our team has engineered disruptor /E. coli/ expressing mutated 

toluene-4-monooxygenase, which facilitates indole degradation. Introducing 

this disruptor strain into an /E. coli/ culture of HR and LR individuals is thus 

hypothesized to result in massive LR cell death at a lower-than-expected 

antibiotic concentration. If successful, indole degradation may become a 

possible strategy in boosting antibiotics effectiveness in medical practices 

against bacteria relying on similar signalling methods. We are also 

constructing a novel strain of /E. coli/ that utilizes an essential gene (/nadE/) for 

antibiotic-free transformation and plasmid maintenance. This strain can help 

future iGEM teams reduce their antibiotics consumption without deviating 

significantly from widely used transformation protocols. 

 

 

HokkaidoU Japan 

Dr. E. coli: Quest for injectable proteins 

 

Track: New Application 

Presentation: Lecture Theatre B, Saturday, 3:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #26 

 

We further developed "Dr. E. coli": our project of iGEM 2010. Last year, we 

showed that Type 3 Secretion System (T3SS) works in E. coli by injecting GFP 
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into RK13 cells. T3SS is a syringe like organelle found in bacterium such as 

Salmonella which uses it to inject virulence effector proteins into a target 

eukaryotic cell.  We think this system can be applied to direct reprogramming 

of somatic cells among many other things.  We tested T3SS performance and 

tried to make it more convenient. For this purpose we designed a plasmid 

backbone which can instantly produce ready-to-inject fusion proteins from 

ordinary biobrick part. Using it, we tried to further characterise this system by 

injecting a library of protein domains.  In Science Gallery we exhibited 

awesome photographs related with biotechnology in public. We tried to catch 

the pedestrians‟ interest in current synthetic biology and explore their thoughts. 

 

 

Hong Kong-CUHK 

ChloriColight 

 

Track: Foundational Advance 

Presentation: Lecture Theatre E, Saturday, 10:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #14 

 

Control of gene switch by phototuning 

Conventional induction systems usually involve addition of a chemical agent 

that functions either by turning on or off an output event, which is equivalent to 

flipping an on/off switch.  In our project, we aim to replace such analog 

system with a phototunable cascade, which can trigger a measurable output 

(e.g. gene expression) according to the wavelengths, intensities, and durations 

of a light source in a quantitative manner.  In the long run, this system could 

be further modified to convert light into other types of output, such as 

osmolality and electric current. 

 

 

HUST-China 

Super E.coli Architect 

 

Track: Software 

Presentation: Lecture Theatre E, Saturday, 2:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #38 

 

Super E.coli Architect is a design software of engineering bacteria. It offers a 

convenient and efficient design platform,which contributes to making simple 
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ideas into complete solutions. The existing synthetic biology softwares involve 

some specific functions such as finding genes and metabolism pathways, 

modeling and biobrick design. And these softwares are often oriented to 

scientific researchers. But we think that synthetic biology can be introduced 

into an engineering programwith a simple and standard process. Therefore, 

we constructed a software, Super E.coli Architect, oriented to designers more 

than scientists. Providing all the necessary technical support, Super E.coli 

Architect can release designers from the technical details, helping them work 

as architects and allowing them to pay more attention to constructing and 

engineering bacteria for solving practical problems. 

 

 

IIT Madras 

P.rex: Photonivorous bacteria for Resolution and Efficient eXpression 

 

Track: New Application 

Presentation: Lecture Theatre D, Saturday, 10:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #33 

 

“Make ATP when the sun shines”. Proteorhodopsin, the inspiration for our 

motto, is a proton pump, native to marine bacteria, that uses light to generate 

proton gradient across the cell membrane. This leads to Photophosphorylation, 

as the proton gradient drives ATP-synthase to produce ATP. We have 

designed a cloning vector containing a Proteorhodopsin generator which 

confers a survival advantage to transformants in nutrient limiting conditions. 

And thus, we propose a novel screening technique that uses metabolic stress 

to screen for transformants in the presence of light. In addition, using the 

stress alleviation due to proteorhodopsin activity, we intend to enhance the 

yield of recombinant proteins and substrate consumption efficiency. 

 

 

KAIT Japan 

Colony on Colony -Colony formation like layer cake- 

 

Track: Foundational Advance 

Presentation: Lecture Theatre C, Saturday, 3:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #11 

 

We tried to overlap colony on colony by suppressing the qurom sensing 
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system. Generally, colony and colony don‟t overlap and approach each other, 

because of the cell-cell communications. Bacteria have a system, so called 

quorum sensing, to control the production of signal chemicals depending on 

the bacteria‟s density. Bacteria produce and secret autoinducer molecules 

against other bacteria by the quorum sensing system, allowing bacteria to 

sense other bacteria. Most of Gram-negative bacteria make use of an 

autoinducer named AHL. We experimented E. coli in our project, using AIIA( a 

catabolic enzyme) to inhibit AHL. We tried to make recombinant bacteria to 

conteract quorum sensingand form the colony of capable of growing on top of 

each other. 

 

 

KIT-Kyoto 

Mr.D -who will cure leukemia- 

 

Track: Health/Medicine 

Presentation: Lecture Theatre D, Saturday, 1:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #18 

 

Our team, KIT-Kyoto aims to construct a leukemia disease model in Drosophila 

melanogaster. Drosophila is being used as many hereditary disease model 

because over 70% of known human disease genes have similarities with 

Drosophila genes. This year, we focus on a leukemia in which the etiology and 

the therapy have not been established. We have therefore decided to make a 

leukemia disease model in Drosophila. We insert human leukemia genes into 

Drosophila genome and also fuse a green fluorescent protein(GFP) with a 

leukemic protein to monitor its expression in E. coli or Drosophila. We expect 

that establishing a leukemia disease model in Drosophila will be a first step to 

determine the etiology and to establish the method of therapy in future. 

 

 

Korea U Seoul 

Synthesis of Synthetic Micro-Alkanes (―Synfuels‖) in Engineered Escherichia 

coli 

 

Track: Food/Energy 

Presentation: Lecture Theatre B, Saturday, 10:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #8 
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Our team concentrated on finding a solution to the world‟s diminishing natural 

oil and gas resources and the problem of greenhouse gas emission. The aim 

of our project is the production of biofuels, alkanes, using bacterial cells as 

factories. Alkanes, so called “Green” hydrocarbon fuels, are energetically the 

same as petroleum-based fuels, thus no penalty for use of conventional 

engines is encountered from their use. For alkane biosynthesis, we designed a 

synthetic circuit using bacterial bioluminescence system and aldehyde 

decarbonylase from Vibrio harveyi and cyanobacteria, respectively. Free fatty 

acids in the cells firstly are reduced and converted to fatty aldehydes by LuxC, 

LuxD and LuxE and then fatty aldehydes finally are decarbonylated and turned 

into alkanes. 

 

 

Kyoto 

Creation of carnivorous bacterium which can catch and digest bugs 

 

Track: New Application 

Presentation: Lecture Theatre D, Saturday, 9:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #32 

 

Many unique bacteria have been created in iGEM.  However, they are not 

„creatures‟, but new tools or machines. We try to make a „new‟ creature, 

carnivorous E.coli which can prey on insects when they are hungry. In the lack 

of combined nitrogen, carnivorous E.coli emit light and attract bugs by using 

bioluciferase, then catch and digest them by mucilage and catabolic enzymes. 

To create carnivorous E.coli, we set up four sub-goals: hunger, luminescence, 

predation and digestion. In “hunger”, we measure the activity of σ54 promoter 

with nitrogen regulatory protein, the activator.   These promoter and protein 

enable E.coli to respond to the concentration of amino acids. We also check 

the response of fruit fry to light emitted by bioluciferase,  and weather E.coli 

can catch and digest bugs with mucilage and protease for achieving the other 

three sub-goals. 

 

 

 

Macquarie Australia 

Switch-a-roo: engineering a photoresponsive 'E.colight switch' 

 

Track: New Application 
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Presentation: Lecture Theatre D, Saturday, 3:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #37 

 

Photoreceptors are ubiquitous proteins that allow an organism to sense light. 

These proteins have evolved in unique environments to sense light intensity in 

different colour ranges. This experiment focuses on constructing a biological 

switch that uses two photoreceptors from separate organisms – Deinococcus 

radiodurans and Agrobacterium tumafaciens. The coupling of heme 

oxygenase supplies our photoreceptor proteins with biliverdin, allowing for the 

self-assembly of the switch within host systems. The switch is the first stage of 

a two component light sensor and when expressed at high level, there is a 

noticeable colour change of the cell when it is activated by light. 

 

 

NCTU Formosa 

Pathway Commander 

 

Track: New Application 

Presentation: Lecture Theatre C, Saturday, 1:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #30 

 

Controlling the flux through a synthetic metabolic pathway lies in selecting 

well-matched genetic components that when coupled, can reliably produce the 

desired behavior. Each generating different protein expression levels in order 

to test performance in reliability and consistency, but this process is both 

tedious and time consuming. To overcome this problem, our team provided a 

novel circuit design method_ Pathway Commander. We construct a single 

version of a synthetic metabolic pathway circuit that can use culture 

temperature shifts to control the expression levels of a series of metabolic 

proteins at the precise times. We have implemented the Pathway_Commander 

design in (1) Carotenoid synthesis Pathway, (2) Violacein biosynthesis 

pathways and (3) Butanol synthesis pathway in E. coli. This circuit design 

utilizes a temperature controlled system that gives precision control over 

metabolic protein expression which amounts to optimal synthesis that can 

maximize synthesis of a given compound or drug. 

 

 

NYMU-Taipei 

Tailoring Your Avatar 
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Track: New Application 

Presentation: Lecture Theatre B, Saturday, 3:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #27 

 

Optogenetics, the latest neuroscientific method, has improved specificity for 

stimulating certain cell types of neurons, reversible bi-directional stimulation, 

and elevated spatiotemporal precision. However, to achieve neuronal network 

stimulation, light cables are still needed, leaving long-standing annoying issues 

regarding immune responses unresolved. This year, NYMU-Taipei iGEM team 

creates a wireless neuro-stimulator, focusing on achieving remote 

neuro-stimulation to minimize the invasion and damage to the neuron. To 

achieve this goal, we use a species of magnetic bacteria, Magnetospirillum 

magneticum AMB-1. We have chosen mms13, a transmembrane protein as 

our target for protein design, as it serves as a linker between the reception of 

wireless magnetic field and the optogenetic neuro-stimulation output. 

Regarding the neuroimmune response, we choose three genes to achieve 

symbiosis within glial cell: MinC, a division inhibitor, INV, a gene for invasion 

and LLO, a gene for facilitated escape from phagosomes. Overall, our project 

will make optogenetic neuro-stimulation wireless and safe. 

 

 

Osaka 

Bio-dosimeter 

 

Track: Environment 

Presentation: Lecture Theatre C, Saturday, 9:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #1 

 

On March 11, 2011, the Great East Japan Earthquake struck off the coast of 

Eastern Japan and triggered a series of events that led to a nationwide nuclear 

crisis. The need for low-cost, portable and easy-to-use dosimeters became 

apparent as radiation measurements could only be conducted at 

sparsely-distributed installations and the values reported infrequently. We have 

decided to tackle the issue by building a biological dosimeter. Focus is placed 

on modularly transferring radiation response and DNA repair genes from the 

extremophilic bacterium Deinococcus radiodurans to the well-characterized, 

easily cultivable chassis Escherichia coli. The native DNA damage detection 

and repair systems of E. coli will be also modified to efficiently sense ionizing 
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radiation through the detection of the resultant DNA damage. Finally, detection 

will be connected to visible outputs such as color pigment production, resulting 

in a biological device capable of detecting ionizing radiation and alerting users 

to it through color change. 

 

 

OUC-China 

Theory of Five Elements—bacteria are exhibits of the philosophy in the theatre 

of science 

 

Track: Information Processing 

Presentation: Lecture Theatre B, Saturday, 12:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #19 

 

Our work aims to illuminate the ancient Chinese philosophical theory called 

“Wu Xing”, or Theory of Five Elements, by artificially assembling a 

communication system between bacteria. This theory explains the composition 

and phenomena of the physical universe. In the system, there exists close 

relationships classified as mutual promoting and restraining under certain 

conditions, by which functions of the various systems are coordinated and 

homeostasis of universe maintained. In our project, five modified nutritionally 

deficient bacteria represent the five elements in the theory. They talk to each 

other emitting and receiving specific signals called AHLs. Five pairs of signal 

receivers and producers, like luxR and luxI, are involved in achieving the 

process. Moreover, one will help another producing the essential nutrition for 

living while limit the production of a third member. Through such mechanism, 

the whole group survives and lives in moderate coexistence, just like the effect 

of the philosophical theory. 

 

 

Peking R 

Soft-coding of genetic program for synthetic biology 

 

Track: New Application 

Presentation: Lecture Theatre C, Saturday, 1:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #31 

 

Genetic program tuning by mutagenesis and the subsequent screening of 

each mutant, which can be named as hardcoding approach, is a conventional 
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choice. However, this method is  laborious and time-consuming. Softcoding 

approach is an alternative. This refers to designs that allow for the 

customization of performance of genetic programs via an external input rather 

than the edition of the DNA sequence case by case.  

This year, our team aims to establish a genetic fine-tuning platform based on 

the softcoding of genetic program in bacteria.The toolbox of this platform 

consists of interoperable and modular ligand-responsive 

riboswitches/ribozymes. The approach enables an automated design of 

synthetic RBS with customizable translation rate. When combining them 

together, the configuration of RBS strength in genetic program can be fast and 

easily determined by varying the concentration of external ligand. 

 

 

Peking S 

A ‗Chemical Wire‘ Toolbox for Synthetic Microbial Consortia 

 

Track: Information Processing 

Presentation: Lecture Theatre B, Saturday, 1:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #21 

 

Cell-cell-communication-based multicellular networks provide an extended 

vista for synthetic biology. However, „chemical wires‟ that allow versatile 

concurrent communication are far from sufficient. 

Accordingly, our project intends to develop a versatile „chemical wire‟ toolbox 

for both multicellular Boolean computing and non-Boolean dynamics using two 

approaches. Firstly, a set of recently reported novel quorum sensing systems 

have been characterized. Secondly, quorum sensing (QS) based 

transcriptional repression system have been built from the ground up by 

conversing the LuxR family of transcription activators into repressors. We next 

sought to develop design rules of microbial consortia as supplements to this 

toolbox. To validate this toolbox together with the design rules, several robust 

combinational and sequential logic circuits that are difficult to be implemented 

in single cell have been constructed as a proof of concept for the execution of 

Boolean logic. As for non-Boolean dynamics, a balancer of microbial 

population density have been created with a supporting microfluid device. 

 

 

SJTU-BioX-Shanghai 

Codon Switch Controlling Protein Biosynthesis 
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Track: New Application 

Presentation: Lecture Theatre D, Saturday, 10:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #34 

 

SJTU-BioX-Shanghai iGEM team is designing a modulating device that 

achieves fine tuning of target protein biosynthesis (translation). The translation 

of the protein can be finely turned up/down with the control of a number of rare 

codons and varying strengths of tRNA induction. Besides, our device can be 

made into a real switch that can be turned on/off without background protein 

expression in two ways. One is to use any codon but initial codons to initiate 

translation, the other is to use stop codon as the controlling element. Moreover, 

our design would be a brand new way to selectively express part of a gene or 

introduce point mutations into target residues in proteins, thus facilitating the 

study of the important domains or residues of a target protein. 

 

 

SYSU-China 

Nuclear-Leakage Rescuer 

 

Track: Environment 

Presentation: Lecture Theatre C, Saturday, 10:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #2 

 

As the nuclear-leakage in Japan has caught world-wide attention this year, we 

consider engineered E. coli nuclear cleaners the solution to the problem. Our 

project consists of two parts. First, the radiation-sensitive promoter PrecA and 

gene CheZ will enable chemotaxis to ionising radiation,leading engineered 

E.coli to move toward seriously affected places. Second, atcertain radiation 

level, the less radiation-sensitive promoter PrecN and gene trkD will activate 

an ion channel to absorb Cs+ ions.  Our nuclear cleaner is capable of 

addressing the nuclear-leakage issue.  

In addition to the main project, we  tried to promote synthetic biology by 

designing an iPhone app and a card game, carrying a survey and holding 

forums. 

 

 

Tianjin 

"Expecto Patronum"——Reconstruction of TOR pathway to increase the 
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tolerance of yeast to composite inhibitors 

 

Track: Food/Energy 

Presentation: Lecture Theatre B, Saturday, 9:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #6 

 

Although “Harry Potter and the Deathly Hallows” marks the termination of J. K. 

Rowling‟s popular novels, we recreate a fantastic world where patronus are 

produced by Saccharomyces cerevisiae to fight against dementors inside the 

cell. Ethanol fermented by yeast from lignocellulosic materials can be an 

environmentally friendly fuel. However, rapid and efficient fermentation of 

lignocellulosic hydrolysates is limited because of inhibitors generated during 

pretreatment in addition to monomeric sugars. Inhibitors strongly affect the 

normal physiology of yeast as well as its ethanol productivity, just like the 

dementors taking away people‟s hope and happiness. Nevertheless, we 

reconstruct TOR protein, a central component of a major signaling 

transduction network controlling cell growth, to increase the tolerance of yeast. 

A new TOR after directional mutation will play the role of patronus to defend 

the influence of inhibitors, keeping the overall signaling networks in good order, 

and finally providing a prosperous world for ethanol production. 

 

 

Tokyo Metropolitan 

BeE.coli 

 

Track: Health/Medicine 

Presentation: Lecture Theatre D, Saturday, 12:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #16 

 

We propose a project titled "BeE.coli" for the development of a micro injection 

system. BeE.coli has the ability to move fast towards  pathogen-concentrated 

area. After getting close to the target, the bacteria deliver the killer gene via 

conjugation to destroy the pathogens. To accomplish this project, we plan to 

add three functions to E.coli. First, the expression of the mutant H-NS proteins 

enables E.coli to move faster. This contributes to an increase in the frequency 

of conjugation. Second, the function oftaxis towards AHL is added. 

AHL-producing bacteria is used as a model of pathogen. BeE.coli go to the 

area with a  high concentration of AHL, which is in proximity to the target 

bacteria. Last, BeE.coli kills pathogens by delivering the killer gene with the 
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conjugative plasmid. BeE.coli has the anti-killer gene repressing the killer gene. 

In the future, BeE.coli will be useful for medical treatment. 

 

 

Tokyo Tech 

Cool down in summer with our rock-paper-scissors game 

 

Track: New Application 

Presentation: Lecture Theatre B, Saturday, 4:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #28 

 

In Japan, summer is terribly hot. To have more pleasant summers, we created 

a rock-paper-scissors game in which the winner gets a refreshing shower of 

rain. 

We made rain by producing isoprene, which is the base for the creation of 

condensation nuclei that are used to make rain. As it rains and water 

evaporates, things cool down by giving away the heat of evaporation to water. 

To make it more refreshing, we also created urea coolers! They are pocket size 

and contain E. coli-synthesized urea that has been dried. By adding water to 

them they will cool down as the heat of solution is used to dissolve the urea. 

The RPS game works based on a genetic randomizer, and we have verified 

this with mathematical models. We have also optimized the urea and isoprene 

production by flux analysis. Let's play rock-paper-scissors and make it rain! 

 

 

Tokyo-NoKoGen 

EcoLion - an E. coli collecting heavy metal ions in BMC 

 

Track: Environment 

Presentation: Lecture Theatre C, Saturday, 10:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #3 

 

We developed EcoLion, which collects heavy metals from the environment, for 

cleaning up heavy-metal pollution as well as for the mining of valuable metals 

for industrial applications. A bacterial micro-compartment (BMC) was 

engineered into our E. coli micromachine to act as a tank to accumulate heavy 

metals. Heavy metal ions, such as Zn2+, Cd2+, and As2+, that are taken up by 

the cell will be trapped inside the tank by a metallothionein fused to a 

BMC-localizing tag. Using BMC in such a way will be very advantageous as it 
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may achieve the accumulation of high concentrations of heavy metals in one 

place. The EcoLion that has stored heavy metals will be conveniently collected 

by light using phototaxis or self-aggregation. This EcoLion may ultimately be 

applied for collecting a number of different toxic or valuable molecules by using 

specific target-binding peptides or proteins. 

 

 

Tsinghua 

E. colimousine 

 

Track: Information Processing 

Presentation: Lecture Theatre B, Saturday, 1:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #20 

 

We aim at constructing an E. Coli strain that can transport target protein along 

the concentration gradient of a cue molecule back and forth, acting as a bus in 

the information processing network. 

We first conjugated domain of outer membrane protein A (OmpA) with SH3 

domain which has high affinity for proline-rich motif. These two together would 

function as a binding vehicle directly sensing substrate in the media. 

Considering efficient and specific release from strong binding, HIV-protease 

site was incorporated into the binding cassette. Another bacteria strain 

expressing the protease would wait on the finish line to cut off target protein. 

Besides loading and unloading, we took advantage of “tar” and “tar*” receptor 

to manipulate E. Coli chemotaxis along aspartate and PAA concentration 

gradients and control the direction of the movement and binding and releasing 

with transcription factors. 

 

 

Tsinghua-A 

ECHO: an E.Coli Homochronous Oscillator. 

 

Track: Foundational Advance 

Presentation: Lecture Theatre C, Saturday, 2:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #10 

 

Tsinghua-A iGEMers aim at constructing a biological oscillator with two 

Escherichia coli populations expressing gene one after another, giving red and 

green fluorescent light alternatively. E.coli populations communicate 
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bi-directionally by a class of signaling molecules involved in bacteria quorum 

sensing, that is, N-Acyl homoserine lactones (AHL), to regulate the gene 

expression of each other. By engineering their gene circuits, two groups (we 

call them CELL-A and CELL-B) will form a network, with B inducing A and A 

restricting B, thus cycling in a homochronous way. We have established a 

mechanism to change the rate of the AHL expression, allowing us to control 

the period and the phase of the oscillatory cycle. Moreover, a mathematical 

model has been made to analyze the dynamics of the system, and a computer 

simulation software is used in the project. 

 

 

TzuChiU Formosa 

Photo-Paper 

 

Track: Manufacturing 

Presentation: Lecture Theatre E, Saturday, 12:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #22 

 

For centuries, paper-making has been a traditional but indispensable industry. 

Wood pulp is the major raw material for paper-making; moreover, the 

complicated processes of paper-making cause deforestation and 

environmental pollution. Gluconacetobacter hansenii is a bacterium which 

produces bacterial cellulose. It has an acs operon, consisting of genes that 

called acsAB, acsC, and acsD. Together, these genes use UDP-glucose as a 

substrate to synthesize cellulose. We aim to clone acs operon and transform it 

into environmental friendly and economical microbes in order to produce a 

large amount of cellulose for paper industry. In doing so, we will minimize 

global deforestation as well as CO2 emission. We plan to introduce acs operon 

into cyanobacteria which  use only light, CO2 and water to produce glucose 

and the acs operon to produce cellulose. By incorpoating these new microbes 

in manufacturing processes, we believe this eco-friendly project can  

revolutionize the paper industry. 

 

 

UNIST Korea 

Engineering Synthetic Self-Killing Device for Microbial Cell Factories  

(CHOp-Coli-LATE)  

 

Track: Environment 
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Presentation: Lecture Theatre C, Saturday, 3:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #5 

 

Recently, microbe-driven fermentation products are becoming increasingly 

important. However, release of these microbes to the open environment would 

pose an increasing threat to the society due to the possibility of disturbance of 

the indigenous microbial population. Hence, we have engineered a synthetic 

self-killing system for the famous industrial workhorse, Escherichia coli. High 

temperature (370C), native quorum sensing molecule (AI-2) and the darkness 

present in the fermentor will keep the self-killing system turned off. 

Environmental signals such as low temperature (250C), foreign quorum 

sensing molecules and light encountered by E. coli outside of the fermentor 

will trigger the self-killing device. Unlike other lysis device, we have introduced 

a novel self-killing device that chops up the DNA. Thus, this system does not 

only cause cell death but also ensure that all the genetic materials are 

destroyed to guarantee the absence of horizontal gene transfer. 

 

 

UQ-Australia 

Timely E. coli: Engineering a novel cellular oscillator 

 

Track: Foundational Advance 

Presentation: Lecture Theatre E, Saturday, 9:45AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #12 

 

The human circadian rhythm drives many important processes in the body in 

accordance with the sleep/wake cycle. A characteristic of this biological clock 

is the periodic oscillation of gene expression. Current parts in the Registry 

designed to regulate periodic oscillations of gene expression have shown 

limited success. Here we demonstrate a biological clock being standardised as 

a set of BioBrick parts. Our network is controlled by an engineered promoter, 

Plac/ara, which features both an activator and a repressor domain. This 

controls the production of downstream genes to activate other inducible 

promoters, pBAD and GlnAp2, eventually leading to the production of a 

repressor protein, lacI, which inhibits Plac/ara, resulting in oscillatory 

expression. This project shows the feasibility of standardising the biological 

clock in E. coli and grounds further development for applications in regulated 

drug/hormone delivery and ion channel control. 
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UST-Beijing 

Gene H-transfer: bile acid receptor in E.coli & proteorhodpsin in mitochindrial 

inner membrane 

 

Track: Food/Energy 

Presentation: Lecture Theatre B, Saturday, 11:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #9 

 

In order to harness the power of gene H(orizontal)-transfer between pro- and 

eukaryotes, we constructed two fusion proteins and tested their function: (1). A 

synthetic bile acid receptor in E.coli using a mammalian nuclear receptor LXR. 

As proof-of-principle, the regulatory circuit in symbiotic bacteria was 

harmoniously linked to a metabolic pathway of their host.  Potential 

application includes in situ synthesis of pharmaceuticals on-demand in the 

digestive tract.  (2) A synthetic light-driven proton pump in human 

mitocondrial inner membrane using a bacterial proteorhodopsin. Preliminary 

testing demonstrated cellular sensitivity to light radiation.  Application and 

utility relies on the result of in-depth characterization of such system design. 

 

 

USTC-China 

Bacterial ‗Amitosis‘ 

 

Track: Foundational Advance 

Presentation: Lecture Theatre E, Saturday, 11:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #15 

 

We have successfully constructed a novel system in which bacterial colonies 

automatically divide into two parts after certain time. Over the summer, we 

have been working on assembling: (1) riboswitches finely tuned by small 

molecules, which drive two parts away from each other, and (2) toggle 

switches pushed on and off while memorizing current state, which play the role 

of giving rise to two „different‟ kinds of bacteria in one colony. Furthermore, we 

have been modulating the toggle switch to produce a more balanced ratio and 

creatively integrating quorum sensing into our system to optimize our results. 

As to modeling, we have  been building models describing the movement in 

this „amitosis‟, as well as  collecting and analyzing data for an aptamers 

database, which includes small molecules and corresponding genomic 
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sequences and structures useful for controlling bacteria. 

 

 

USTC-Software 

Lachesis 

 

Track: Software 

Presentation: Lecture Theatre E, Saturday, 3:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #39 

 

USTC 2011 dry team has worked diligently on designing and implementing a 

user-friendly and interactive software which can free synthetic biologists from  

minutia. It will help both layman and expert to gain deeper understanding of the 

mechanism of  gene circuits.It provides a visualizing tool which gives insight 

into the dynamics of a biology network. User-determined parameter 

adjustment process is also provided to acquirethe desired behavior. In order to 

assess the network‟s robustness against parameter perturbation, a PCA 

analysis approach is exploited to depict the structure of a 'well'-behaved 

region. 

 

 

UT-Tokyo 

SMART E.coli: Self Mustering with Aspartate-Responsive Taxis 

 

Track: Manufacturing 

Presentation: Lecture Theatre E, Saturday, 1:45PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #24 

 

Bio-systems as a means for environmental remediation have been extensively 

investigated. However, these devices have often been limited by the 

requirement of a high cell density at the target site in order to achieve higher 

efficiencies. To overcome this, we devise an inducible self- assembling system 

in Escherichia coli utilizing L-aspartate (L-Asp) chemotaxis. Our system 

consists of two cell types: “guiders” and “workers”. When exposed to a signal, 

the former discharge and generate a signal-centered spatial L-Asp gradient, 

and the latter lose motility by the repression of a flagellum-regulating gene 

(cheZ). These cells remain at the source of the signal and cannot escape. 

Using E. coli-derived stress-sensitive promoters cloned de novo, we provide 

evidence that our system enables auto-assembly and localization after 
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exposure to ultraviolet radiation. Since the input can be varied to other 

inducible promoters, we anticipate that our system to greatly enhance the 

potential of engineered cellular machineries. 

 

 

VIT Vellore 

In vivo Drug Factory 

 

Track: Health/Medicine 

Presentation: Lecture Theatre D, Saturday, 1:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #17 

 

In our project we propose a novel approach to the problem of sustained drug 

release, controlled using the concentrations of the target molecule and using 

synthetic biology. 

Our „in vivo drug factory‟ involves using E. coli. strains which are  located in 

the human gut to manufacture and deliver drugs in the required 

concentration – controlled by a promoter. We have incorporated two safety 

features. 

 hok/sok post-segregational killing mechanism. In case of plasmid loss 

during replication, the growth of unwanted bacteria is minimized 

 „kill-switch‟ – Use bacteriophage holins to ensure that in case of adverse 

reactions, the production can be shut off. 

We have chosen lactose intolerance for our pilot study as it is high prevalent 

and it involves a pre-characterized lacZ system. Our system is controlled by 

intestinal glucose concentration. 

Our system could be potentially used for treating other inborn diseases of 

metabolism, when coupled with an appropriate promoter. 

 

 

WHU-China 

Colorful E.coli Weave Time and Space. 

 

Track: Foundational Advance 

Presentation: Lecture Theatre E, Saturday, 10:15AM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #13 

 

Our project focuses on constructing colorful E.coli, which includes two parts. 

We plan to construct two systems consisting of several strains of E.coli: one 
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produces different pigments due to the change of time, and the other produces 

different pigments with the change of position. 

In the first part, the strain of E.coli works as an oscillator which can yield 

different kinds of pigment periodically with the help of a signal transformation 

system. 

In the second part, we propose the idea of ¡°colorful E.film¡±. In order to create 

a colorful film, we will construct three E.coli strains which can produce and 

secrete three primary colors respectively in the presence of three 

primary-colored lights. Therefore, if we use a color picture as an input signal, 

the output will be the copy of it on the plate. 

 

 

XMU-China 

i-ccdB: Intelligent Control of Cell Density in Bacteria 

 

Track: Manufacturing 

Presentation: Lecture Theatre E, Saturday, 1:15PM 

Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #23 

 

We have developed a series of devices which program a bacteria population to 

maintain at different cell densities. A genetic circuit has been designed and 

characterized to establish a bacterial „population-control‟ device in E. coli 

based on the well-known quorum-sensing system from Vibrio fischeri, which 

autonomously regulates the density of an E. coli population. The cell density is 

influenced by the expression levels of a killer gene (ccdB) in our device. We 

have successfully controlled the expression levels of ccdB by site-directed 

mutagenesis of a luxR promoter (lux pR) and error-prone PCR of gene luxR, 

and we are building a database for a series of mutation sites corresponding to 

different cell densities and fluorescent intensities. An artificial neural network 

will be built to model and predict the cell density of an E. coli population. This 

work can serve as a foundation for future advances involving fermentation 

industry and information processing. 

 

 

ZJU-China 

Rainbofilm 

 

Track: New Application 

Presentation: Lecture Theatre B, Saturday, 2:45PM 
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Poster: Concourse outside Lecture Theatre J, Saturday & Sunday, #25 

 

Rainbofilm is a stratified expression system in biofilm, a self-organized module 

amenable for different applications. Researchers found that a vertical oxygen 

gradient exists in the biofilm. Such property allows us to use oxygen-sensitive 

promoters to artificially induce differentiated functions through the spatial 

distribution of cells. Thus, the multi-step reaction can be processed within 

different layers of the biofilm. 

The biofilm and its layered structure form spontaneously. Biofilm has  natural 

resistance to high levels of toxin. These two properties render the Rainbofilm a 

convenient and stable system for bio-production and bio-sensing. The system 

can cater to different needs simply by changing downstream genes. One 

possible application is ethanol production. The cellulose is degraded to 

monose from the bottom to the middle layer, and the ethanol is produced and 

secreted in the surface to minimize the toxicity to the inner cells. 

 


