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Diabetes mellitus is a significant problem especially

in developed countries and leads to several severe
long-term complications. Compared to well-known
type 2 diabetes mellitus, manifested with different
degrees of insulin resistance, type 1 diabetes melli-
tus is caused by insulin deficiency following destruc-
tion of the insulin-producing pancreatic beta cells.
Controlling blood sugar in a reasonable level and
avoiding severe emergency as diabetes ketoacidosis
(DKA) are very important clinical issues.

Thus, the NYMU 2007-iGEM team designs a biologi-
cal system to sense environmental glucose concen-
tration and decrease the level of glucose by releasing
insulin. Besides, life-protection functions for remov-
ing toxic ketoacids produced during DKA and pre-
venting hypoglycemia status is also established. This
system may be a convenient and safe design for
those patients with diabetes mellitus, and further
improve their quality of life by avoiding them from
diabetes-related morbidity and mortality.

For the iGEM 2007 project, NYMU team focused on
the development of a prokaryotic system to

1. Express insulin regulated by external glucose con-
centration

2. Clean the ketone bodies accumulated by mama-
lian cells due to insufficient intake of glucose

3. Balance between glucose and insulin to stablize
glucose level and prevent low blood glucose con-
dition
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KIDNEY

TOWARD A BETTER QUALITY
OF LIFE.

Approximately 1.3 million people globally have

chronic kidney failure that requires either renal
transplantation or dialysis - for such patients, the es-
tablished treatment is hemodialysis. However, the
mortality rate of patients undergoing maintenance
hemodialysis remains unacceptably high. An ex-
tremely high morbidity and a relatively low quality of
life (due in part to a high level of dependence and
unemployment) and high cost have also been ob-
served.

The goal of NYMU 2008-iGEM team’s project is to
use designer bacteria to replace a hemodialysis ma-
chine to remove (filter out) toxic waste for treating
kidney failure. The designed capsule, BacToKidney ,
split into four parts: pH Sensor, Attachment, Timer
and Removal of the waste products such as Urea,
Guanidine and Phosphate.

Ideally, after the BacToKidney is ingested, it passes
the through stomach without taking any action, nor
being digested, and proceeds to the small intestine.
Once in the small intestine, the pH Sensor detects
the change in pH and activates the clearance pro-
cesses of Urea, Phosphate, and Guanidine from the
body. To allow itself more time to perform its tasks,
the pH Sensor also activates the Attachment process,
making the capsule attach itself to the small intes-
tine. After a pre-selected amount of time has passed
(controlled by Timer), the capsule detaches itself
from the small intestine and exits the body.

Before animal or human trials, the Simulator of the
Human Intestinal Microbial Ecosystem (SHIME) can
be applied as a semi-realistic environment for tests
including estimation of toxicity and immune re-

sponse and dosage control.
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CATCHER

WANT TO BE VIRUS-FREE ?

Nowadays, people have been using different

methods to fight against viruses, including using
nonliving molecules or particles, such as vaccines
or nano particles and living cells. The 07Ljubljana
iIGEM team has been devoted to modify human
cells to fight against HIV, others also try to use
erythrocytes to trap coxsackievirus.

The NYMU 2009-iGEM team decided to use living
cells because they can be regulated. Rather di-
rectly modifying human cells, the team chose
bacteria to use as the host of the design because
bacteria cannot serve for viral propagation and
they are easy to culture. The design was split into
4 parts: Chassis, Receptors to catch the virus, Sig-
nal Transduction after viruses attaching and Re-
moval of the ViroCatcher itself and the virus.

The goal is binding viruses to designer ViroCatch-

er cells that cannot support viral replication to

diagnose, attenuate, and prevent infection. The

team made some effort to the following aspect:

1. Make the designer cell safe

2. Express specific cell surface receptors and an-
tibodies to catch the virus

3. Transduce the signal after viruses attached for
feedback control

4. Remove the viruses along with ViroCatcher
itself.

BAC

A NOVEL ASSAYING SYSTEM
OF SYNTHETIC BIOLOGY

Some emergent needs in the development of syn-
thetic biology are the following :

1. Detailed design rules for large-scale genetic cir-
cuit design.

2. Comprehensive information of the interactions
among genetic parts in vivo.

3. Exploring gene expression mechanisms using
traditional methods takes too much time.

Yet, the current iGEM trend is to create larger and
larger circuits but the circuits have less and less
chance of working together. It makes difficult find-
ing similar design rules in synthetic biology.

For 2010-iGEM, the NYMU team created a system,
SpeedBac, which can speed up the expression de-
tection of a gene flow and reveal the location and
qguantity of both mRNAs and Proteins. Between the
MRNA level and protein level of gene expression
cycle, a riboswitch that allows the translation of
proteins to be stopped, started and controlled was
integrated. By using this switch, people can study
MRNA and its protein(s) in one cycle without the
interference of one on the other. The speedy deg-
radation device included in the system can also
stop the gene expression quickly and cleanly.

This designed system contains three devices:

Speedy switch, Speedy reporter and Speedy pro-
tein degrader.
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AVATAR

The goal for NYMU 2011-iGEM team is to create a

wireless neuro-stimulator, focusing on achieving
remote neuro-stimulation to minimize invasion
and damage to the neuron. It was similar to the
concept of Avatar, which was the most popular
movie in 2009.

The team develop an opto-magnetic probing
platform on Magnetospirillum magneticumAMB-1.
It functionally couples to channelrhodopsins
(opsins that are ultra-rapidly reactive to light
beams of certain wavelengths) to enable activation
of neuronal circuitry in a totally wireless, spatially
and temporarily accurate way. Minimal invasion
and 3D multi-site stimulation are also the traits of
this designed system.

The designed system is composed of Magnetotac-
tic bacteria and Optogenetics. Magnetotactic bac-
teria have long been regarded as an intriguing
group of species exhibiting magnetotaxis with
their bacterial organelles called magnetosomes. As
to Optogenetics, it refers to a neuroscientific
method, improving specificity for stimulating cer-
tain cell types of neurons, reversible bi-directional
stimulation, and elevated spatiotemporal preci-
sion.
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http://2008.igem.org/Team:NYMU-Taipei/Project/Guanidine

