
Diagnostics on iGEM Moscow City 2021

1

Peking 2015 Leiden 2020 Stanford 2020

Link http://2015.igem.
org/Team:Peking

https://2020.igem.
org/Team:Leiden

https://2020.igem.
org/Team:
Stanford/Description

Topic Tuberculosis 
diagnostics

COVID-19 
diagnostics

COVID-19 
diagnostics

Relevance

Super important. 
Their method should 
be mobile and 
accurate in 
determining the 
DNA of the 
pathogen.

This is incredibly 
relevant. Less 
resources, money 
and time spent 
compared to the 
development and 
implementation of 
an antibody test

The need for a fast, 
accessible, self-
managed testing 
system

What was 
diagnosed?

DNA of the 
pathogen DNA/RNA Pathogens DNA

Final product DNA detector Paper-strip test Genetically modified 
bacteria

Did they finish 
a project? 

How long did it 
take?

5 months
2 months. A preprint 
about this platform 
is ready

No. 7 weeks (1.6 
months), stopped at 
stage 2 of screening 
toeholds

Method

CRISPR/dCas9 and 
split luciferase. A 
paired-end dCas9 
reporter system (PC) 
can not only retrieve 
sequence 
information of the 
target DNA but also 
quantitatively 
visualize its 
abundance using 
bioluminescence 
emission. DNA was 
aplified by the MDA 
method

1. Recombinase 
polymerase 
amplification (RPA) 
[amplification];
2. Linear strand-
displacement 
amplification (LSDA) 
[production of 
deoxyribozymes];
3. Oxidation of TMB 
by deoxyribozymes 
[staining]

1. B. subtilis absorbs 
DNA;
2. Complementary 
toehold switches с 
YFP either 
homologous 
recombination with 
mannose screening;
3. Effect on quorum 
sensing of molecule 
which is responsible 
for cell competence

What was 
done besides a 

test system?

Improved mobile 
and cheap 
fluorescence 
analyzer - CheapStat

Created an 
interactive model of 
epidemiological 
prognosis

Improvement of 
toehold-designer 
service EPFL 2017 
team

Method in 1-3 
words

dCas9 Deoxyribozymes Toeholds
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Link

Topic

Relevance

What was 
diagnosed?

Final product

Did they finish 
a project? 

How long did it 
take?

Method

What was 
done besides a 

test system?

Method in 1-3 
words

UiOslo_Norway 2018 Hong Kong CUHK 
2017 Moscow 2020

http://2018.igem.
org/Team:
UiOslo_Norway

http://2017.igem.
org/Team:
Hong_Kong-CUHK

https://2020.igem.
org/Team:
Moscow/Description

Yeast infection 
diagnostics

Influenza virus 
diagnostics

Diagnostics of 
different hepatitis C 
genotypes

There are no rapid 
methods to detect 
candidiasis (can be 
confused with other 
infections)

Diagnostics through 
RT-PCR are long, 
toeholds are faster

Some hepatitis 
patients do not 
know which 
genotype of 
hepatitis C they have

Yeast DNA Viral RNA Different hepatitis C 
genotypes

Device kit Biosensor Paper-strip test

15 weeks (~3.5 
months) 81 weeks (19 months) ? no wetlab

1. Processing of a 
vaginal sample with 
glucanase (causes 
yeast cell lysis);
2. Addition of dCas9 
with split β-
lactamase and 
nitrocephin (staining 
reaction)

Toehold switch with 
RFP

RNA extraction (virus 
and nuclease 
inactivation);
2. RT-LAMP;
3. Detection via CasX 
with DNA reporter 
(based on 
fluorophores and 
biotin);
4. ELISA for 
fluorophores and 
biotin (second strip - 
cleaved reporter)

Wanted to improve 
BioBrick dCas9 with 
reporter of Peking 
2015 (but the 
experiment failed)

Developed a 
program for 
designing toehold 
switches.

Using CasX first time 
on iGEM

dCas9 Toeholds Cas12e/Cas13a
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Link

Topic

Relevance

What was 
diagnosed?

Final product

Did they finish 
a project? 

How long did it 
take?

Method

What was 
done besides a 

test system?

Method in 1-3 
words

Pasteur_Paris 2016 NYU Abu Dhabi 
2019 NEU CHINA 2020

http://2016.igem.
org/Team:
Pasteur_Paris/Overvi
ew

https://2019.igem.
org/Team:
NYU_Abu_Dhabi/Des
cription

https://2020.igem.
org/Team:
NEU_CHINA

Viruses diagnostics Infectious diseases 
diagnostics

COVID-19 
Diagnostics

Detection of 
mosquito-borne 
viruses is important 
for mobile 
epidemiological 
control

Microfluidics as an 
innovative approach

RNA tests can be 
inaccurate because 
RNA is unstable, and 
antibodies have 
complicated 
sampling

Viral antigenes Pathogens DNA Spike protein of the 
COVID-19

Strip test device
Portable 
microfluidics 
detector

Genetically modified 
bacteria

16 weeks (4 months) 17 weeks (4 months) 13 weeks (3 months)

Antigen patch with 3 
proteins (for rigidity 
and 
biodegradability)

1. RPA;
2. Cas12a with 
fluorophores

Replacing some 
receptor in the 
bacterium with 
ACE2 so that the S 
protein binds to it, 
further triggering a 
cascade of reactions 
with the 
recombinant 
protein, translating 
GFP

As BioBrick - they 
Improved some 
protein domein by 
adding His-tag for 
purification

Integrated database 
of global disease 
outbreaks

Prepared an 
algorithm for image 
analysis (GFP 
expression levels)

Nanomaterial patch DETECTR (Cas12a) Bacteria indicator
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Link

Topic

Relevance

What was 
diagnosed?

Final product

Did they finish 
a project? 

How long did it 
take?

Method

What was 
done besides a 

test system?

Method in 1-3 
words

EPFL 2017 Warwick 2016 EPFL 2019

http://2017.igem.
org/Team:EPFL

http://2016.igem.
org/Team:
Warwick/Description

https://2019.igem.
org/Team:
EPFL/Detection

Creating an 
educational kit for 
schoolchildren in 
biology

Diagnosis of 
borreliosis/leptospiro
sis using a biosensor 
based on 
CRISPR/Cas

Phytoplasma 
detection

It's cool for kids. One 
of the experiments 
in the kit includes 
protein detection 
with DNA-aptomers.

Replacing an 
expensive antibody 
detection system 
with a bio-detector

Modern methods of 
phytoplasma 
diagnosis are very 
expensive, time-
consuming, and 
inaccurate (it is 
difficult for farmers 
to detect plant 
disease in time)

Desired protein Leptospirosis by 
antibodies Phytoplasma's DNA

Test tube with DNA-
aptomer, which 
allows to 
qualitatively 
determine the 
presence of a 
protein.

Bio-detector Patch with 
microneedles

The kit is made, 
everything works, 
even used in schools.

16 weeks (4 months) 4.5 months

The protein binds to 
the DNA aptamer. 
Then an iRNA binds 
to this DNA-protein 
complex, triggering 
translation only 
when being bound 
to the complex.  The 
product with this 
iRNA cleaves the 
substrate and stains 
the medium.

Fusion of dCas9 with 
RNA-binding protein 
(RBP), GFP reporter

1. RPA
2. Toehold (GFP is 
reporter)

- - -

Aptamers dCas9 Toeholds
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Link

Topic

Relevance

What was 
diagnosed?

Final product

Did they finish 
a project? 

How long did it 
take?

Method

What was 
done besides a 

test system?

Method in 1-3 
words

Austin_LASA 2018 TecCEM_HS 2016 Wageningen_UR 
2017

http://2018.igem.
org/Team:
Austin_LASA/Design

http://2016.igem.
org/Team:
TecCEM_HS/Descript
ion

http://2017.igem.
org/Team:
Wageningen_UR/Pr
oject

Diagnosis of HIV in a 
hospital without 
complex and 
expensive 
equipment

HPV diagnostics Infectious diseases 
diagnostics

There are a lot of 
people who got HIV 
and it is difficult to 
detect it on babies 
without PCR. Their 
method will help 
accelerate and 
simplify the process 
of detecting viral HIV 
DNA.

Difficult early 
detection of HPV 
(lack of symptoms)

Rapid, relevant 
diagnosis during 
epidemics

Viral DNA (HIV DNA) Viral RNA Viral antigenes

The product, 
according to their 
plan - a simple 
method of detection 
of HIV viral DNA on 
babies (tho adults 
could use it too) in 
the "field conditions". 
They say, every 
hospital can do it.

Device box Device box

4 months, not 
finished 34 weeks (8 months) 26 weeks (6 months)

1. Amplification of 
viral DNA by LAMP
2. Detection of 
amplified viral DNA 
by Cas12a

Design and use of 
riboswitches on 
HPV-specific protein 
mRNA

Integration into the 
bacterial system at 
CpxA receptors, 
stimulating 
fluorescence when 
bound to antigens

- - -

LAMP + Cas12a Riboswitches Antibodies
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Link

Topic

Relevance

What was 
diagnosed?

Final product

Did they finish 
a project? 

How long did it 
take?

Method

What was 
done besides a 

test system?

Method in 1-3 
words

Munich 2017 Berlin 2017

http://2017.igem.
org/Team:Munich

http://2017.igem.
org/Team:
Berlin_diagnostX/De
scription

Diagnostics of 
pathogens

Develop a cheap, 
practical and 
effective diagnostic 
test for the parasite 
T. solium in humans

Microfluidics is cool. 
Test ended up being 
very cheap (with 
comparison)

Toeholds are a fast 
method for 
identification

Viral RNA The worm's iRNA 

Portable detector Sensor

25 weeks (6 months) 8 months, but 
sensor is unfinished

1. RPA;
2. Cas13a (cleaves 
RNA) with 
fluorophore

Riboswitch. The 
reporter protein is 
translated only if its 
iRNA interacts with 
the parasite RNA

- -

Cas13a Toeholds


