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Our target: Upregulation of miRNA-222 is correlated to increased 
glioma cell proliferation and migration, while down regulation 
inhibits angiogenesis of glioma cells 4.

Glioma: Brain Cancer Diagnosis
● Conventional diagnostic methods include MRI scans, CAT 

scans, and tissue biopsies, which are invasive and expensive.1 

Ligation Loop Mediated Isothermal Amplification (LAMP)
● Amplifies short nucleic acids sequences through amplification.2 
● Quicker/easier alternative to PCR; less complex lab equipment → 

cheaper/faster point of care diagnostic tool.2

Thermally Responsive Alkane Partitions (TRAPs)
● Allow assay steps to be separated in a single tube.3

● Changing TRAP geometry allows for magnetic beads to breach 
without reagents mixing, allowing for a capture step.3

To develop a sensitive and specific one-pot ligation-based Loop Mediated 
Isothermal Amplification (LAMP) assay that detects miRNA-222, a glioma 
biomarker, from a patient blood sample using Thermally Responsive 
Alkane Partitions (TRAP). Figure 1: The three main steps to the One-Pot Ligation-LAMP Assay. 

Ligation and LAMP steps follow the process outlined in the Du et al.2 
TRAP system utilizes system similar to that of the White Lab.5  Our 
assay is specific to the detection of miRNA-222. 
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Scan to Watch Assay in 
Action and References

● Optimizing colorimetric LAMP for one-pot ligation LAMP system
● Testing strand displacement with biotinylated probe and cDNA using streptavidin-coated 

magnetic beads

Figure 2: Real-Time One-Pot Fluorescent LAMP with 
different concentrations of cDNA  plotted as fraction of max 
fluorescence against time. Reactions were run in duplicate. 

Figure 3:  One-Pot 
Colorimetric LAMP 
with phenol red at A. 
10 min, B. 25 min, C.  
45 min, and D. 60 
min with target 
(miRNA 222 cDNA) 
vs. water as negative 
control  (NTC).
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Figure 2 shows that performing 
LAMP with 1 nM cDNA consistently 
allows for fastest reaction; 
fluorescence begins at 20 min.  and 
peaks at 40 min. Generally, higher 
cDNA concentration yields quicker 
fluorescence

Figure 3 shows  visible color change 
of LAMP with 1nM of miRNA-222 
occurs at around 25 min but no color 
change with negative control

One-Pot Assay Optimization

Accessibility
● Optimizing ligation LAMP using portable heater instead of thermocycler


