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BreastCancer

In 202Q 24.5% newcasesn worldwide femalesall ages

(1strank)

WHO
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BreastCancerfreatment

ALocoregional therapy
Surgery
Radiation

AAdjuvant therapy

Chemotherapy A Anthracyclines (Doxorubicin) , Taxanes(Paclitaxel)
Hormonal therapy

ABiological and targeted therapy
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DoxorubicinA BrandNames

PubChem




Drug Resistance

HousmanG., et al (2014).

16/03/2022 LATERAL FLOW ASS&YSM




Methods forDetectingDrug Resistance

Thereare3 conventionabetection
methods

1. Freshtumor cell culture testsBiopsy
2. Canceriomarker tests

3. PositronEmissionTomography(PET)
tests

Lippert, T. Et al(2011).

16/03/2022

Alternative Test
A Easyoperation
A Low cost
A Real timefeedback
A Rapid
A Independenof cold chain
A Massproduction
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Purposef theSTSM

In this project our aim is developinga lateralflow assay(LFA) for identifying

drugresistane.

Aim of the STSM A Learning principle and developingof LFA.
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HostlInstitution

AUniversitatRovirai Virgili , TarragonaSpain
A12.09.202% 02.10.2021

Alnterfibio Group: Moleculardiagnostics for
screening and monitoring of disease

ALeaderof the Group Prof. Dr. Ciara O' SullivanUNIVERSITAT ROVIRA i VIRGILI
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Hypothesis

IS it possible to deteet MCF7/DOX biomarker withLFA?
Biomarker: miRNA, protein

The molecules
1 miR-2025p (significantlyoverexpressed}.iu etal., 2019

1 tTG2 (Tissuetransglutaminasg) (increasedjHermanetal., 2009
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MIR-202-5p Expressionn MCF7 andMCF-7/DOX
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The expression level of miR-202-5p was high in drug-resistant tissues and cells. (a) The result of QRT-PCR showed miR-202-5p expression
in resistant tissues (number = 23) and sensitive tissues (number = 39). *P < 0.05, compared with sensitive txssues (b) The result of QqRT-PCR
showed miR-202-5p expression in MCF-7 and MFC-7/DOX cells. *P < 0.05, compared with MCF-10A group. "p<o. 05, compared with
MCE-7 group.

A (Liu et al., 2019)
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MIR-2025p Expressionn BreastCancer
Blood Samples

Groups: hsa-miR-202-5p
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2. DOX untreatedPaclitaxel or Herceptitreated) T
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Flow directiqn

Sample pad

Conjugate release pad

Koczuga, K.,

Membrane

& Gallott a, A.

Lateral Flow Assay

Negative result

Positive results

Testresults
Control li
ontrolline i C Control (C)
T Test (T)
@ : ﬂ :
Adsorbent pad
Backing card ! !
D : D :
T T
(2016) .

Results void
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Flow directiqn

Sample pad

Conjugate release pad

Koczuga, K.,

Membrane

& Gallott a, A.

Lateral Flow Assay

Testresults
Control line
i C Control (C)
T Test (T)

Negative result

C C
Adsorbent pad
Backing card T T Positive results
D C u C
T T Results void
(2016) .
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MIRNA DetectionApproach

Recombinas®olymerase mplification

4 N

Luminal A type of breastcancer
patient A N
1. Liquid biopsy(blood) e
2. mIRNA Isolation oY
3. RPA b
4. LFA application ,
N / -

0 DNA polymerase
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I_ FA DES | g N SandwichAssay
pd

/
O g&SA-Bintin labeled DNA
A RPA Product: Tailedamplicon(detectiortail) §
Tailed Amplicon
Conjugation pad material: Detection Talil a
COmp|ementaPSGO|d NP Gold-Tail complementary
% SA-Biotin labeled Tail
Test line: StreptavidinBiotin LabeledDNA
Probe Q

Control _line: StreptavidinBiotin Labeled
DetectionTall

Test Line Control Line

Createdby BioRender
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Short Termi Scientific
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1. Automatic

Dispensin
P . 2. Manual

LFA
Development
Steps
1- Dispensing and
blocking membranes

(Testline andcontrol
line)

Carbonatebicarbonatduffer
=l[e[edlgle]8 Skim milk powder
Empigendetergant
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LFA Development Steps
2- Conjugationpadpre-treatmentinddispensing

Conjugation Material Dispensing
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LFA DevelopmentSteps
3- Samplepadsystenyprocessing

Not requiredany pretreatmen{depend®n differentkind of membrang

Sample Port

Sample Pad

Conjugate Pad =~

Membrane ~

Parolq C., (2012).
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LFA Development Steps
4- Assemblingnembranes

1. Membrane

2. Absorbentpad
3. Conjugationpad
4. Samplepad
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%’ Optimization

x Experiments




1. GoldNanoparticldProduction

Table 1
Colors and characteristics of gold nanoparticles with different diameters
No. Mean diameter. D Color Az (M)
] E (nm) —
1.2 ] A .......
] | ‘ /c / : \5\ zb
] 1 12 Orange—red 520
1 4 A 2 19 Red 522 —
g | | / | \ 3 24 Red 524
08 _ ] 4 33 Red 528
o - —se | 5 41 Red—purple 530
o ]
0.6
0.4
0.2+
350 370 390 410 430 450 470 490 510 530 550 570
. Wavelength (nm)
He et al, 2005
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2. SandwichAssayOptimization

Aim: Finding min. concentrationfor the detection(LoD), only control line should give a signal. **"***"

Dipstick test: g A
1. Biotinylatedaptamer(differentconc) pa Y
2. PBSMQgCI2 buffer+ Gold-SA | | | uM

3. Washingbuffer (PBSMgCI2)

Creatingby Biorender

24
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