Peroxidase-Mimicking Nanozymes Coupled with Prodrug for

Receptor-Mediated Targeting of Breast Cancer
Surbhi Chauhan, Prashant Mishra*

Department of Biochemical Engineering and Biotechnology, Indian Institute of Technology Delhi, India
Email ID: surbhichauhan149@gmail.com, *Prashant.Mishra@dbeb.iitd.ac.in

Engineering a nanozyme-based prodrug delivery system that Graphical Abstract

transforms cancer’'s own microenvironment into a therapeutic trigger. e Physicochemical Characterization:
. . Breast-cancer -> ;_ * ‘(‘7ﬁar2° 3‘"3["‘-\‘55 |
=3 Conventional breast cancer therapies often suffer from poor Rp " ectclonie ey Sl s
selectivity, systemic toxicity, and off-target effects, highlighting % sl
=1 the need for smarter and more targeted therapeutic strategies. e et /
Mammalian cell culture
2 1fi 1 1 = Fe-CeO ’.:'-' :0 h::: er:::asseeit:i:‘i)ty Cell 8% ) tudics: |
=1 Can cancer-specific features, including overexpressed M6P 2 et Toxiclty | . LiveDead assay using flow
. . . . ‘ | ’ A c\l.\(:'“‘e(;:r assay usin oW
=4 receptors, elevated esterase activity, and acidic lysosomal & -ui 4«9 P T i
o ° o ° ° o ° ° l_ysosome = o * Morphology study by
= PH, be exploited to achieve site-specific prodrug activation A | maging
k] and selective cancer cell killing? . @ - Ayt sy
|

Result and Discussion

Peroxidase Assay Characterization Cytotoxicity
5.0 % Fe-CeO, Size Distribution by Intensity -
= 4 et ot e Comtrat LRI Selected Area Electron Studies (MTT)
ln ) -l 2 2 o o
= Diffraction 120
S % S MCF-10A
s FCO-IAA-M6P 100
<00y — 3
0 2 4 6 8 10 = 60
Time (min) o
E 2:3. Control m— CeQO, > 40
Y 5.5 == 1% Fe-CeQ, mmm= 5% Fe-CeO, —_—
O 4512 s 10% Fe-CeO, 20% Fe-CeO, 0 90
=404 40% Fe-CeO, @
SEXE P — 0
= 2.51 0 051 2 5 10 50 100
2.0 4000 3500 3000 2500 2000 1500 1000_500 Conc (ug/ml)
S 1 120 oF
Z 0.0; FCO MCF7
< : . . . . .
6 2 4 6 8 10 SO;/FCO FCO-IAA-M6P 100
Time (min) e a ] 50
4.5
401 Ph s —pH 75 — pH-oss
3.5- pH - 9.5

SOZJFCO

Trasmittance (%)

Zeta Potential
Cell Viability (%)
o
(@)

=
=
L\
@ 3.0
= 25 FCO-IAA
8 2.0 — 40
= SOZ/FCO
< 1.0 4 20
S 0.5- - -
2 0.0 e ki IAA-MSP ol FCO 0
<< -0.5 0 > 4 6 S 10 4000 3500 3000 2500 2000 1500 1000 500 0 051 2 5 10 50 100
Time (min Wavenumber m-1 Conc. /ml
DAPI Merged . . . . . FCO-1AA-M6P
3 g In vitro Mechanistic Studies
10 7
8. g 10" 4
LL NI
O LL g 10"
s FCO- IAA M6P FCO-1AA- LysoTracker Merged Phase DCFDA Merged g 0 1. i
‘ 3 §y  FITC-MeP | . ; %’;} :
1
., o PTI% T 0.07%
L': g 10° 10 100 100 10 10° 10
O N] 10° 1
LL 6.64% 20.52%
> (ZJ A 10° 4
| s 10" 4 N L
| o] e
\ & :) O g 10 3
A | = T
g 9 10' 4 |
T - e oo | o
T .\ ~‘\“" i i ¥ a® A A g
O a2 0 TR A BL1-A
= JC-1 JC-1

‘Brightfield DA Merged

Aggregate  Monomer Merged

MCF-10A

MCF7
MCF-10A

MCF7

Conclusmn References
Targeted lysosomal uptake via M6P receptor-mediated * Bhardwaj R, Mishra P. Biomacromolecules. 2024;25(1):508-521.
endocytosis * Yadav VK, Ganguly P, Mishra P, Das S, Mallick D. Lab Chip. 2023;23(19):4352-4365.

Peroxidase nanozyme-driven IAA activation inside * Bannoud N, Carvelli FL, et al. PLoS One. 2018;13(38).

breast-cancer cells ACkn owledgment

Effective cancer cell killing with minimal off-target Central Research Facilities (CRF and NRF) of lIT Delhi, India, and the Department
effects

of Biotechnology (DBT), India, for research funding.


mailto:surbhichauhan149@gmail.com
mailto:Prashant.Mishra@dbeb.iitd.ac.in

	Slide 1

