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1. Phosphorylation: is the process by which phosphate groups are added to 
a molecule by a kinase. The phosphorylation status of a fragment of DNA 
can influence its ability to proceed in reactions. For example, a 5' end 
phosphorylated DNA oligo can perform the reaction of cyclization by T4 
ligase. [1] 
 

2. Strand displacement activity: is an enzyme's ability to displace the 
synthesized hybridized strand to synthesize a new one. [2] 
 

3. Rolling circle amplification (RCA): is an enzymatic process where a short 
DNA or RNA primer is amplified to form a long single-stranded DNA or 
RNA using a circular DNA template and a unique DNA or RNA polymerase. 
The product consists of a repeated complementary sequence of the 
circular template. [3] 
 

4. Hairpin DNA probes: are specially designed single-stranded DNA and have 
excellent sensing specificity. They consist of a double-stranded stem 
formed by two complementary domains inside the probe sequence. The 
in-between sequence forms a loop. Hairpin probes often carry a 
fluorophore and a quencher, designed to emit fluorescence only in an open 
conformation. In addition, they carry overhang tails. [4] 
 

5. Sanger sequencing: also known as the "chain termination method, is a 
method for determining DNA nucleotide sequences. The Sanger 
Sequencing was named after the two-time Nobel winner Laureate 
Frederick Sanger, who developed the method. Sanger sequencing can be 
performed in a specially designed sequencing machine or, less commonly, 
manually. [5] 
 

6. Atomic force microscopy (AFM): is a technique that executes the 
imaging of surfaces, including polymers, glass, and biological samples. [6] 
 

7. Back-splicing: is a noncanonical form of splicing in which the donor 
sequence of an upstream exon covalently links to the acceptor sequence 
of a downstream exon (back-splice junction), which results in the 
formation of single-stranded circRNA molecules. [7] 
 

8. Bioanalytical method: is the quantitative measurement of a biomarker of 
a drug and/or its metabolite in biological fluids (blood, plasma, serum, 
urine, and saliva or in tissue extracts). [8] 



9. RNase R: is a ribonuclease with the ability to digest all RNAs except lariat 
or circular. [9] 
 

10. circRNAs: Single-stranded RNA molecules in the form of a closed 
continuous loop/ circle, derived from non-canonical backsplicing. [10] 
 

11. DNA Nanostructures: Nanoscale structures made of DNA, which acts 
both as a structural and functional element. DNA nanostructures can serve 
as scaffolds for the formation of more complex structures. [11] 
 

12. Probes: A single-stranded sequence of DNA or RNA used to search for its 
complementary sequence in a sample genome. The probe is placed into 
contact with the sample under conditions that allow the probe sequence 
to hybridize with its complementary sequence. [12] 
 

13. Rolling Circle Amplification: An isothermal enzymatic process where a 
short DNA or RNA primer is amplified to form a long single stranded DNA 
or RNA using a circular DNA template and special DNA or RNA 
polymerases. [13] 
 

14. Blood biomarkers: Biological molecules found in blood that are a sign of 
normal or abnormal condition or disease. [14] 
 

15. Ectopic hormone production: The process in which a hormone is 
produced by a tissue that normally does not produce it. This occurs mainly 
in neoplasms, and it interferes with the physiology and the proper 
regulation of the body. This process is very common in lung cancer. [15] 
 

16. Liquid Biopsy: A test done on a sample of blood to look for cancer cells 
from a tumor that are circulating in the blood or for pieces of DNA from 
tumor cells that are in the blood. A liquid biopsy may be used to help find 
cancer at an early stage. [16] 
 

17. Molecular beacons (MBs):  Short single-stranded nucleic acid sequences 
(30–50 bases) that are designed to have a unique sequence flanked by 
indirect repeats so that a stem-loop structure is formed. [17] 
 

18. Fluorophore: A molecule with Fluorescence properties. The fluorophore 
absorbs photons and emits photons of lower energy in return. 
Fluorophores are chemically diverse. [18] 
 

19. Quencher: A substance that absorbs excitation energy from a fluorophore. 
Most quenchers re-emit much of this energy as visible light. Dark 



quenchers dissipate the energy as heat, as they have no native 
fluorescence. [19] 
 

20. DNA ligases: Enzymes that can form a phosphodiester bond at a single-
strand break in DNA, a reaction between a 3′-OH group and a 5′-
monophosphate. [20] 
 

21. Exonuclease: Enzyme that breaks down a nucleic acid by removing 
nucleotides one by one from the end of a chain. [21] 
 

22. Phi29 DNA Polymerase: A highly processive recombinant polymerase 
with exceptional strand displacement activity, which allows for highly 
efficient isothermal DNA amplification. The enzyme is capable of up to 70 
thousand base insertions per binding event. [22] 
 

23. Primers: Short stretches of DNA that target unique sequences and help 
identify a unique part of the genome (eg a gene). Primers are usually 18 to 
25 nucleotides long. [23] 
 

24. Scaffolds: A portion of the genome sequence reconstructed from end-
sequenced whole-genome shotgun clones. Scaffolds are composed of 
contigs and gaps. [24] 
 

25. Cascade reaction: A series of enzymatic reactions that at each step 
convert an inactive enzyme into an active enzyme, which in turn activates 
another inactive enzyme, and thus greatly amplifies the initial signal. [25] 
 

26. Hairpin stem: An unpaired loop of messenger RNA (mRNA) that is created 
when an mRNA strand folds and forms base pairs with another section of 
the same strand. The resulting structure looks like a loop or a U-shape. 
Hairpins are a common type of secondary structure in RNA molecules. [26] 
 

27. Toehold switches: Synthetic RNAs that mimic messenger RNAs whose 
job is to shuttle information from the DNA to the protein-synthesizing 
machinery. [27] 
 

28. RNA sequencing: Identification of junctions by matching RNA sequencing 
reads to the genomic sequence, as is done by spliced alignment 
algorithms. [28] 
 

29. Northern blotting: is a widely used method for the evaluation of the 
presence, size, and circular configuration of circRNA. [29] 
 



30. RT-ddPCR: is based on Poisson distribution to eliminate rolling RT 
products and it is useful for the quantification of circRNAs. 
 

31. Loop mediated isothermal amplification (LAMP): is widely applied for the 
determination of miRNAs, viruses, and specific DNA sequences. 
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Words Related Dictionary - iGEM TecCEM 

1. EDC ́s: Endocrine Disrupting Chemicals (EDC) are exogenous agents that 
disrupt the body function by interfering with endocrine functions, 
affecting their synthesis,transport, metabolism, and release by blocking 
hormones. [1] 
 

2. QCM: A Quartz Crystal Microbalance is a piezoelectric system capable to 
detect mass changes through the variations in resonance frequency. [2] 
 

3. Zeolites: Hydrated aluminosilicates of the alkaline and alkaline-earth 
metals. Minerals composed of aluminum and silicon that have a hollow box 
shape with holes. Generally used as catalysts, in ion exchange and 
absorption such as removing contaminants from water. [3] 
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4. Laccases: are multicopper oxidases found in plants, fungi, and bacteria. 
This enzyme can oxidize a variety of phenolic substrates, performing one-
electron oxidations, leading to crosslinking. [4] 
 

5. Antibiotics: are powerful medicines that fight certain infections. They 
either stop bacteria from reproducing or destroy them. In synthetic 
biology, they are frequently used as a selector marker. [5] 
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1. Plasmid: A circular, extrachromosomal deoxyribonucleic acid (DNA) 
molecule found naturally in bacteria and microscopic organisms. It is often 
used to carry the gene of interest during genetic engineering. 
 

2. Transduction: A process of introducing foreign genetic materials into 
recipient cells by virus or viral vector. 
 

3. Chimeric Antigen Receptor (CAR)-T cell: A genetically engineered T-cell 
which carries an artificial receptor protein to target a specific antigen that 
the T-cell cannot recognize before engineering. This has become a new 
tool to treat cancers. 
 

4. Polymerase chain reaction (PCR): A very widely used technique to 
amplify the gene of interest to a great amount in a short period of time. 
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5. Antigen: A molecule that triggers the release of antibodies. It can bind 

specificallyto antibodies and T-cell receptors. 
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1. GAPDH: Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) is a gene 
which encodes a member of the glyceraldehyde-3-phosphate 
dehydrogenase protein family. It is a housekeeping gene and is commonly 
utilized in DETECTR system as dsDNA. [1] 
 

2. circRNA: It is a type of non-coding RNAs which contains a covalently 
closed ring structure and is therefore not affected by RNA exonuclease. It 
has been recognized as a novel biomarker for cancer. [2] 
 

3. CRISPR Cas: It is a molecule scissor which specifically recognizes and 
cleavage nucleic acid sequences, derived from the immune system of 
prokaryotes.  
 

4. dsDNA: Stands for double-stranded DNA, consisting of two single strands 
of DNA that complement each other by base pairing. It is the type of 
nucleic acid sequence which Cas12a protein cleaves. [3] 
 

5. Cell supernatant: The lighter soluble particles which float over the denser 
sediment after centrifugation of the sample.  
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