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QUANTUM DOTS: BRIGHT AND VERSATILE

= Zero dimensional, few nanometers wide
= High photoluminescence quantum yield
" Broad absorption coupled with narrow emission, and strong photostability

= Semiconductor core (CdSe, CdS, CdTe) encapsulated at times in a shell eg. ZnS),
and further functionalized with ligands depending on application
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Medically Translatable Quantum Dots
for Biosensing and Imaging

In vitro Biomedical sensing In vivo Optical imag

Immuno- ’0 L3
histochemisty emission
U :moog-xmm
lbmolocuhr -
) »f{ 7 = gt
- 1\@ \

hzyr-uﬂvhy‘, e
sensing *

400 420 a40 460 480 500 SP0 5S40 560 S80 &00 &P &40 660 680 TOO TR0
Park et al. 2017

Colloidal quantum dots irradiated with a UV light. Different sized quantum dots emit
different color light due to quantum confinement.

Pathogen and
contaminant detection
in plants
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Cadmium sulfide QDs (QD) Drs. Marco Villani, Andrea Zappettini
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Soybean plants grown in vermiculite for 14 days

Treatments

 Control

* 50,100,200 mg Cd/L vermiculite
for each QD

* 100 mg Cd/L vermiculite: CdS bulk
* 10 mg Cd/L vermiculite: CdClI,
2 min sonication

* Physiological parameters

* Cd content in tissues

* Cd content in subcellular compartments

* Macro and micro nutrients

* Photosynthetic pigment

* Antioxidant enzymes: SOD, CAT, APX, GPX
* FTIR of soybean roots

* Lignin content

* Total Phenol and flavonoid contents

* Gene expression by qRT- PCR

Majumdar Nov 6,2017 6




CHARACTERIZATION OF THE CdS QDs

FTIR spectra of the CdS QDs
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LIGNIN CONTENT IN SOYBEAN ROOTS
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SUBCELLULAR LOCALIZATION
OF CADMIUM
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Subcellular localization of Cadmium in soybean
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Environmental

Ultraviolet light stress
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QD-TOPO had highest dissolution compared with to other QDs

QD-MAA was the most stable in solution

Except QD-PVP, translocation of all QDs decreased with dose, more adsorption on roots
(steric properties did not restrict QD-PVP);

Cd accumulation in roots subcellular compartments:

= Cell wall: MAA >Bulk >GLY >CdCI2 >Bare >PVP >TOPO

= Cell membrane:TOPO >Bare >GLY >Bulk >PVP >CdCI2 > MAA
= Organelles: PYP>CdCI2>GLY>Bulk>Bare >MAA >TOPO

Lignin in roots enhances in all the QD treatment to protect the plants
Superoxide dismutase in roots effectively combats the oxidative stress in roots
Heavy metal transporter genes in roots of QD-Gly was downregulated unlike QD-Bare

Unlike CdCI2, all QD treatments showed upregulation of another heavy metal transporter,
NRAMP6

All Cd treatments had downregulation of pathogenesis related gene Majumdar Nov 6,2017 17
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