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Figure 1 caption. The members of the TAS iGEM team gather for a group photo at the research symposium. (Photo 
courtesy of the TAS iGEM team)  
 
 
The COVID-19 pandemic has heavily exacerbated the blood shortage issue in Taiwan. Blood supply 
reached severely low levels during the summer lockdown period, with facilities across the island left with 
an average of 4.1 days’ worth of blood supply reserves. These dangerously low-level blood supplies pose 
an acute threat to patients across the island in dire need of blood. These patterns continue to exist in 
Taiwan and globally as well. 
 
In hopes of alleviating the blood shortage crisis Taiwan and the rest of the world is currently facing, we, 
the 2021 Taipei American School iGEM team (International Genetically Engineered Machines) 
(https://2021.igem.org/Team:TAS_Taipei), are developing a modular, two-step blood conversion kit that 
utilizes enzymes to convert A, B, and AB blood types into the universal donor blood O-type. This kit 
eliminates the issue of patient donor incompatibility so that any type of blood put into this kit will 
produce the output of O-type blood that can be transfused to anybody. This kit can be implemented into 



blood banks so that it can be used before blood is sent to a patient. We believe that if our project is 
implemented into healthcare systems worldwide, we can increase access to universal blood for everyone.  
 
During our preparation for the iGEM competition, we were met with the obstacle of COVID-19 
restrictions that hindered our ability to carry out several in-person items on our agenda. Taiwan’s brief 
period of lockdown coincided with the bulk of our iGEM summer work time, challenging us to shift the 
majority of our work online. This posed a challenge particularly for our experimental progress as we 
could no longer conduct experiments in the lab. Instead, we decided to take advantage of our online 
resources and shift our efforts to focusing on literature research, finding the optimal enzymes to use for 
the device, as well as finalizing the experimental protocols we would use when we got back into the lab in 
August.  
 
Simultaneously, the transition to online work further pushed us to brainstorm creative ways to further 
develop our project beyond experiments. We spread synthetic biology education by creating an easy and 
accessible interactive website (https://tinyurl.com/TASTaipei-SynBioEducation) with downloadable 
packets that introduce the basic concepts of synthetic biology. For our human practice initiatives, we 
focused on planning out a Sustainable Development Goals (SDG) conference with other iGEM teams as 
an effort to encourage everyone to tackle urgent global challenges and help promote global 
interconnectedness during pandemic times. With the lockdown situation, we conducted virtual interviews 
with many scientific, medical, and policy experts to further understand the implementation of our project 
to local communities and hospitals.  
 

 
Figure 2 Photo. Members of the TAS iGEM team interview Dr. Jimmy Kang, a doctor at National Taiwan 
University Hospital who manages blood received from Taipei Blood Center and processes necessary units for 
patients (Photo courtesy of the TAS iGEM team) 



 
Although an unexpected turn in our research process, our team ultimately gained from the experience and 
learned to adapt to the circumstances given. After the COVID situation improved, we were able to get 
back into the lab to work on experiments. Thus far, we have successfully purified enzymes that convert 
type A blood to type O blood and have shown that we can cleave A antigen in both colorimetric assays 
and in porcine blood. We will present our final project findings at the iGEM competition 
(https://2021.igem.org/Main_Page) which will take place virtually, due to the COVID-19 pandemic, in 
November 2021.  
 

 
Figure 3 Photo. iGEM Team Members from left to right, Enoch T. and Kristin C., examine porcine blood and 
retrieve competent cells (Photo courtesy of the TAS iGEM Team)  
 
Blood shortage is a prominent issue that continues to exist with or without the pandemic and is one that 
reaches all nations. Our research further highlights the urgent need for a solution to the problem, which 
we strive to tackle using synthetic biology. Hopefully, our project sheds light on the importance of blood 
donations. Even projects like ours require your kindness to succeed!  
 
 
 
 
 
 


