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Mr. Superbug
Assassin 
Wound dressings which
contain anti-microbial
peptides can prevent the
occurrence of superbugs.

Research Summary

iGEM CCU Taiwan Team
 

The iGEM CCU Taiwan Team designs wound dressings

containing thrombin-activated antimicrobial peptides (AMPs)

and AMPs linked with cell-penetrating peptides (CPPs). The

AMPs can kill the extracellular bacteria on a wound, in order to

reduce the use of antibiotics and avoid bacteria from evolving

into superbugs. However, bacteria that survive within cells also

need to be addressed.  These intracellular bacteria can escape

from AMPs, and cause chronic infection. Thus, AMPs are linked

with CPPs to tackle this deficiency. CPPs can deliver AMPs into

the cells to kill any intracellular bacteria. Together, this system

can achieve both intracellular and extracellular sterilization.

Want to learn more? Check out
Team CCU Taiwan's YouTube
Channel!
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https://www.youtube.com/channel/UCgqSdCx7Tj3ZyxOCJNlOADQ/videos


Key Techniques: Wet Lab

Wet Lab Techniques
The target gene is ligated into the pRSET plasmid. This gene will produce the fusion protein.

Then, the plasmid will placed into E. coli DH5α to amplify it. Finally, E. coli BL21(DE3) will be

transformed with the plasmid, in order to express the target protein. 

Minimal inhibitory concentration is tested to find the most efficient dosage of antimicrobial

peptides. This would measure the OD625 required to kill E. coli and S. aureus in different

concentrations of antimicrobial peptides. These results are analyzed with statistical software. 

Hemolysis and cytotoxicity are tested to determine the concentration of cell-penetrating

peptides and antimicrobial peptides that won’t harm the body. 

Measure OD414 which would kill erythrocytes in different concentrations of antimicrobial

peptides and cell-penetrating peptides. The hemolysis data is analyzed with statistical

software. 

Measure the OD490 which would kill macrophages in different concentrations of

antimicrobial peptides and cell-penetrating peptides. The cytotoxicity data is analyzed with

statistical software.

This technology can
fight bacterial

infections and speed up
healing time.

Dry Lab
The Dry Lab mainly focuses on the

team wiki, engineering, and

modelling. So far, the Dry lab has

been working on a team website

that will summarize the work done

by Team Taiwan and present it in an

accessible way.

The dry lab is also designing a

product that implements the

experimental results from the Wet

Lab. The product is antimicrobial

dressing, designed specifically to

target chronic wound care. AMPs are

present on the dressing and will be

released by the thrombin which

naturally exists in wounds. The

dressing can not only prevent

bacterial infections but also shorten

the wound healing time. PU film is

used as an outer layer of the wrap,

since bacteria can’t go through it.

Collagen is used on the inner layer,

which has been proven to reduce

wound healing time. 

In the future, Team Taiwan will

compare the water uptake ability of

dressings to find the best

concentrations of alginate and

chitosan solution for preparation.



Business
A reader feedback survey has been

conducted to gauge perception on the

wound dressing product. This was done to

collect feedback and suggestions for future

revisions. It is also a great way to seek two-

way communication from readers and test

out potential markets.

Next, the team will conduct a market

analysis and survey for the product! Through

that analysis, insightful comments and

feedback from the public can be collected,

in order to better understand market needs.

The entertainment industry is an
untapped resource for improving

scientific understanding in the
general public.

Outreach and Purpose

Value of this Research
In 2014, the World Health Organization (WHO) stated that “when bacteria become resistant, it

will cause a great threat to public health if there are no antibiotics [left] to use.” In a report to

the United Nations in 2019, the WHO reported that, without urgent action, by 2030

antimicrobial resistance could force up to 24 million people into extreme poverty, and by 2050,

drug-resistant bacteria could cause 10 million deaths each year and damage the economy

catastrophically. 

Methicillin-resistant Staphylococcus aureus (MRSA), one of the best-known superbugs, is the

result of decades of often unnecessary antibiotic use. It has been associated with high mortality

rates across the globe. According to the Center for Disease Control and Prevention, around 2%

of the global population chronically carries this type of staph bacteria. MRSA infections can

spread rapidly throughout the body and cause serious organ damage or death. At their peak,

reports indicated there were about 19,000 deaths per year due to MRSA. 

Team Taiwan's novel antimicrobial dressing could begin to tackle the underlying issue of

superbugs like MRSA. Their antimicrobial dressing aims to reduce the number of people

suffering from bacterial infections.

Products
CCU Taiwan aims to tackle the underlying issue

of superbugs through their research. The

experimental parts, namely Wet Lab and Dry

Lab, are now working on designing collagen

wound dressings targeting chronic wound care.

For outreach, the team has created a parent-

child picture book to raise  superbug

awareness among children. To promote the

team's idea beyond Taiwan, the team has

collaborated with foreign iGEM teams and

other organizations, translating their book into

20+ languages. 

In the pursuit of introducing their project to

the public and increasing general

understanding of how serious superbugs are,

the team is also creating a series of Taiwanese

soap operas. Each episode provides insights

regarding their project. To attract a wide array

of senior audiences, the team will film the

shows in Taiwanese dialogue with Chinese and

English subtitles.



Wet Lab: Keep curious about everything. When you

encounter failure when doing the research, you can try

to find help from others. 

Dry Lab: Set bold hypotheses, verify carefully. 

Human Practice: Don’t be afraid of failure. Just give it a

try! You never know what set of skills you’ll acquire

along the journey!

What’s special about CCU Taiwan is that we truly

embody multidisciplinary collaboration within the

team. It is not necessary for people with a

biological/science background to be part of the

experimental group, by the same token people with a

biological background can also join Human Practice

providing more insightful ideas on projects and also

bridge the gap between lab groups and Human

Practice. This makes us a better team.

From the CCU Taiwan Team to You

~ Team CCU Taiwan

The above note was written in answer to the question: What would you
say to a high school student who is interested in pursuing the sciences?


