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STSM Project

StudiescarriedoutduringSTSM
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BreastCancer

In 2020: 24.5% newcasesin worldwide, females, all ages

(1st rank)

WHO



BreastCancerTreatment

ÁLocoregional therapy

Surgery

Radiation

ÁAdjuvant therapy 

Chemotherapy

Hormonal therapy

ÁBiological and targeted therapy 
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ĄAnthracyclines (Doxorubicin) , Taxanes(Paclitaxel)



DoxorubicinĄ BrandNames
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PubChem

Epirubicin Adriamycin Rubex Doxyl

Myocet Caelyx Adriablastin



DrugResistance
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Housman, G., et al (2014). 



Methods for DetectingDrug Resistance
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Thereare3 conventionaldetection
methods:

1. Freshtumor cell culture tests/ Biopsy

2. Cancerbiomarker tests

3. PositronEmission Tomography(PET) 
tests

Lippert, T. Et al (2011).

Alternative Test

ÅEasyoperation

ÅLow cost

ÅReal time feedback

ÅRapid

Å Independentof coldchain

ÅMassproduction



Purposeof theSTSM

In this project, our aim is developinga lateral flow assay(LFA) for identifying

drug-resistance.

Aim of the STSMĄ Learning principle and developingof LFA .
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Host Institution

ÅUniversitatRovirai Virgili , Tarragona, Spain

Å12.09.2021 - 02.10.2021 

ÅInterfibio Group: Moleculardiagnostics for 
screening and monitoring of disease.

ÅLeaderof theGroup: Prof. Dr. Ciara O' Sullivan
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Host Institution



Hypothesis

Is it possible to detect a MCF-7/DOX biomarker with LFA?

Biomarker: miRNA, protein

The molecules:

¶ miR-202-5p (significantlyoverexpressed)(Liu etal., 2019)

¶ tTG2 (Tissuetransglutaminase2) (increased)(Hermanetal., 2006)
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Å (Liu et al., 2019)

miR-202-5p Expressionin MCF-7 andMCF-7/DOX
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miR-202-5p Expressionin BreastCancer
Blood Samples

Groups:

1. DOX treated

2. DOX untreated(Paclitaxel or Herceptin-treated)

3. Control (healthypeople)

n=4

Statistical tests: 

Studentôst test andOne-WayANOVA
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*
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Koczuğa, K., & Gallotta, A. (2016). 
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Koczuğa, K., & Gallotta, A. (2016). 

16/03/2022 LATERAL FLOW ASSAY - STSM



miRNA DetectionApproach

Luminal A type of breast cancer
patient

1. Liquid biopsy(blood)

2. miRNA Isolation

3. RPA 

4. LFA application
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Recombinase Polymerase Amplification



LFA Design

Conjugation pad material: Detection Tail
Complementary*Gold NP

Test line: Streptavidin-Biotin LabeledDNA
Probe.

Control line: Streptavidin-Biotin Labeled
DetectionTail
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Ą RPA Product: Tailedamplicon(detectiontail)

Createdby BioRender

SandwichAssay



Short Term ïScientific 
Mission
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Blocking

Carbonate-bicarbonatebuffer

Skim milk powder

Empigendetergant

Dispensing
1. Automatic

2. ManualLFA 
Development 

Steps
1- Dispensing and 

blocking membranes 
(Test line andcontrol

line)
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LFA Development Steps
2- Conjugationpadpre-treatmentanddispensing

Conjugation Material Dispensing
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LFA Development Steps
3- Samplepadsystemprocessing

Not requiredanypre-treatment(dependson differentkind of membrane).

Parolo, C., (2012). 
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LFA Development Steps
4- Assemblingmembranes

1. Membrane

2. Absorbentpad

3. Conjugationpad

4. Samplepad

1
4

3
2
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Optimization 
Experiments
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1. Gold NanoparticleProduction
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Wavelength (nm)

350 370 390 410 430 450 470 490 510 530 550 570 590 610 630 650 670 690 710 730 750
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Well A1

Lambda at Maximum 350.00

He et al, 2005
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2. SandwichAssayOptimization
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Aim: Finding min. concentration for the detection(LoD), only control line shouldgivea signal.

Dipstick test:

1. Biotinylatedaptamer(differentconc.)

2. PBS-MgCl2 buffer+ Gold-SA

3. Washingbuffer (PBS-MgCl2)

Creatingby Biorender

uM
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