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Vision

Our vision is that by combining basic scien
understanding with material science, som
of the most relevant problems of our tim
will be addressed. In particular, we will focus
our initial efforts toward developing
nanoparticle-based technologies f%r
biomedical applications.




Mission

The goal of our laboratory is to dev
creative solutions to overcome some of
main issues in the application
nanotechnology to biomedicine. By its divers
nature our laboratory will provide an
excellent and friendly environment for
undergraduates, graduate students and
postdoctoral research fellows. As
participant to the formation of the nex
generation of scientists, we will ask for t
best individual performance (safety, et
research and education).



The V-lab TEAM

» Postdocs = 3
» Graduate students = 13 (Ph.D. =7; M.S5. =6
» Undergraduate students = 60

» Visiting scholars = 3

» Undergraduate students (Summer research
=18

» High school students = 11
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Our NAMES

Abbe Eliasof, B.S. Chemistry

Ashvini Dandapani, B.S. Biology/B.A. Chemistry
Kira Marsh, B.S. Chemistry

Anh Nguyen, B.A. Chemistry

Alejandra Villa, B.A. Chemistry

Emma Anderson, B.A. Chemistry

Madi Pareja, B.S. Chemistry

Zaneta Zhin, B.S. Chemistry

Aliyah Aguila, B.S. Chemistry

Karina Benitez, B.S. Biology

Janay Clegg, B.A. Chemistry

Joshua Mikombo, B.S. Biology

Jacob Dobbs, B.S. Chemistry

Amanda Derby, B.S. Biology

Christina Payne, B.S. Biology

Ishaq Ibrahim, B.S. Chemistry

Taraneh Barjesteh, B.S. Chemical Engineering
Vir Kalaria, B.S. Chemistry

Samuel McManama, Post-Bac
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McKinley Kerns, B.S. L J
Taylor Walls, B.S. Bio

Meredith Collins, B.S. B
Ricky Son, B.S. Biology
Jose Marquez, B.S. Bioché
Jonathan Duhon, B.S. Che
Brandon Black, B.S. Biology
Cayli Mena, B.S. Biochemist
Roa Saleh, B.S. Chemistry
Jessica Hovey, B.S. Chemistry
Caroline Rawlings, B.S. Biology
Kebba Mba, B.S. Bioinformatics
Sebin Yang, B.A. Chemist

Dmitriy Yermakovich, B.S. i\o%/
Trang Tran, B.S. Biology r
Rachel Jones, B.S. Biology
Cameron Woodall, B.S. E
Christian Sangio, B.S
Julius Koomson, B
Kristen Armstrg



Our NAMES

» Amir Hashemi, B.A. Chemistry
» Alexandra Hurst, B.S. Psychology/B.A.

Chemistry
» Sheram Serrano-Camacho, B.S. Biology » Vivero-lab internship and NC-
» Ashutosh Patel, B.S. Biology gAEOEgﬁa%e-College Program
» Patrick Lodge, B.S. Chemistry/Biochemistry _ _
» Austin Gibbs, B.S. Chemistry > Camila Vallejo
» Shayan Shaghayeq Nazari B.S. Chemistry and > Maram Elnagheeb

Biochemistry » Charles Hood
» Daniel DeCillis B.A. Biology » Jaquan Dozier
» Alisa D. Geier, Post-Baccalaureate » Jared Johnson
» Ankit Amin, B.A. Chemistry » Nithin Ragunathan
» Sydney Kent, B.A. Chemistry > Faheem Diaab
» Edward Lynch, B.S. Chemistry and B.A. Biology )

, , , , , » Brenda Dominguez

» Erin Danielle Ross, B.S. Chemistry/Biochemistry
» Daniel Vega, B.A. Chemistry and B.S. Biology > Aarthi Saravanan
» Laura Fritts, B.S. Biochemistry > Kailey Spicer
» Breyinn Loftin, B.S. Chemistry
» Preston Pope, B.S. Chemistry/Biochemistry
» Cesar Roque-Alfaro B.S.Chemistry/Biochemistry
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Review
Use of Polyhedral Oligomeric Silsesquioxane (POSS) in Drug
Delivery, Photodynamic Therapy and Bioimaging

Paula Loman-Cortes ™%, Tamanna Binte Hug ™ and Juan L. Vivero-Escote 'O

Dapartimers of Chensistry. The University of North Carolin at Chartotte, Charlotte, NC 25223, USA;
phomancounceedu (PL-C; thaq@unce edu (TBH )

Nancscabe Sciamce Program, The University of North Caroling at Charlotte, Charlatse, NC 26223, USA
¥ The Ceniter for Bicened i Engirwening and Scienor, The Urdversity of North Caroling st Charlotte,
Charbotte, NC 26223,

" Comrusp Juar

Tel.; +1-T04-687-5239

Abstract: Polyhedral olige i sill (POSS] have attracted iderable atiention in the
diesign of novel organic-inosganic hybrid materials with high performance capa
a5 their well-defined nanoscale structure, chemical tunability, and biocompatibility make POSS an
ideal building block 1o fabricate hybrid materials for bomedical applications. This review highlights
recent advances in the application of POSS-based hybrid materials, with particular emphasis on drug
delivery, photodynamic therapy and Bioimaging. The design and synthesis of POSS-based materials
Is described, along with the current methods for controlling their chembeal functionalization for
omedical applications, Wi summarize the advantages of wsing POSS for several drug delivery
chwciciar applications, We also deseribe the current progress on using POSS-based materials to improve
updates phaotodynamic therapies, The wse of POSS for delivery of contrast agents or as a passivating agent
Citalion: LomandComes, I fox nanoprobes is also summarized. We envision that POSS-based hybsid materials have great
Biste B, T Viveers Esento, | L petential for a variely of biomedical ap plications including drug delivery, photodynamic therapy
L s arsd bivimagi
Silesquicnans (POSS] in Drug
Dhelivery, Photidyrassic Thoeaps
and Biokmaging, Melnodes 2021, 3,

ies. Features such

Keywords: polyhedral oligomeric silssquioxane (POSS): drug delivery systems (DDS); photody-
mamic therapy (POT); biomedical applications; imaging
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Publications and Funding

» Publications = 35 (Papers = 26; Reviews = 2; Book chapters = 3; Proceeding

» Funding = ORAU, NIH 1R15CA192160, NSF-EAGER (#1835688), UNC ROI, NIH
| 1RO1CA263897, NIH 1R16GM145434

Jemurnal of Controlled Beleasse 347 (B022) 425434

Contents lists available at Sciencelirect a‘:""’-‘.‘}""-‘ﬁ‘ﬂ
Journal of Gontrolled Release afzi

journal hemepage: www.elsevier.comiocataljconrel

Nanoparticle combination for precise stroma modulation and improved et
delivery for pancreatic cancer

Mubin Tarannum "', Katherine Holtzman, Didier Dréau ", Pinku Mukherjee ad

Juan L. Vivero-Escoto ™"

rxram-marmm-; Univwriry off North Carodine Charloti, Charforre, NC 28223, USA
Siedece Progrees, ¢ of Morth Careliva Clarlorte, Charkotte, NC: U, USA
quwm Unfeersity of Norsh Caroling Cherdoti, Charlorty, N 28223, 150
* Comter for Biceneclical Enpinecring and eivce, Universiey of North Caroline Chorlotie, Charkoete, NG SRS, USA

ARTICLE INFO ABSTRACT
Therapeutic scoes in the treatment of pancreatic ductsl adenocarcinomea (POAC) i hinderrd by the extensive
streenn asseciated b this diease, Stroe is conspesed of celiular and nos-cellulas components spposting s
evalving with the mumos. Oee of the mest studéed mediators of eancer eell:stroma crosstalk is sonie hedgehog
[%Hh) pathway beading i the Intense desmoplasia observed in PIAC tumors. Hereln, we demonstmte that the
e of mesaparous silica nanogarticles (MSNs) containisg an SHh inhibitor, eyclopamine (CyP), and the cons.
bimation of i drgs platin (cisPrl) as the main delivery system for the
soquential treatment bed to the reduction in tumar stroma along with an improvement in the treatment of FORC.
We synibesized two versions of the MSN-hased platform costaining the 531h inhibitor (CyP-MsXs) and the drig
cemnbination (PEG-Gom-cisi-MSNsk In vitm and in vive protein anslysis show that CyP-MENs effectively
ishibited the SHh pathway. In additson, the sequentinl eombinaticn of CyP.MSNs followed by PEG-Ges-eisPr.
s led to effertive stroeal modulation, increased acoess of secondary PEG-Gem.cisPt MSNs a1 the tamor

Tcarratic e
Tt strsna

Mesoporous silicn napartiche
Combination

stth indibsitor

site, andl impeovre thempentic performance in HIAY 1l senegraft mice. Taken together, our findings support the

patenial of drug delivery using MSNs for stroma modulation and 1o prevent pancreatic cancer progression.

Biodegradable Silica-Based Nanoparticles with Improved
and Safe Delivery of Protoporphyrin IX for the In Vivo
Photodynamic Therapy of Breast Cancer

Zachary K. Lyles, Mubin Tarannum, Cayli Mena, Natalia M. Inada, Vanderlei 5. Bagnato,
and Juan L. Vivero-Escoto™

bicmedical applications. The wide varety

existing  silicabased nanomaterials,
imncluding  soldd, mesoporous.  hollow,
and hybrid, presents several advaniages
For drug delivery (eg., ease of sputhedis

Silica-based nancplatforms are highly versatile and attractive delivery systems
for cancer treatment. These platforms have been used for the effective
delivery of pharmacological agents in preclinical settings. Though uim

oxide is found naturally in the h bady, a major d with

based i 4 heir show biodh Jability, Theref and scale-up, high surface area, tunable
o = _" % [“ h" :".. porosity, size distribution, and compo-
potential canbe o) along with the access 1o versatile

significant. In this work, the synthesis and wmﬁamm
mnophﬁbm\.pdplmqﬁomﬁe nnmpmides [PSilQ le;lismpoﬂed.ﬂh

surface  functionalization™  Some of
these nanopatticles have been used to

T il — encapsulate molecules andfor  metallic
manoparticles. "1 Despite these advantages,

unpwm Wuwahmtwﬂmd.mum there is 1o reparted diriical use of silica.
o pr il X. ﬂ:_“"‘ e “I': :’:‘ Fsilg based manopanicles for systeric delivery

P " P i g7 inan of therapeutic agents. Silica is “generally

i mouse model. n addition, PSIKQ NPs show regarded 5 2 safe (GRAS)" ingredient by

the U.5. Food and Drug Administration: 7|
nevertheless, a crucial challenge that needs
to be addressed, in order to advance this
platform for futare clinical applications. is
o enhance its rate of biodegradability in

phototherapeutic efficiency for reducing the tumor burden in an orthotepic
model of tri breast cancer. These results may pave the way for the
future clinical evaluation of this silica-based nancplatform.

International Journal of
Molecular Sciences

Article
Influence of Cationic meso-Substituted Porphyrins on
the Antimicrobial Photodynamic Efficacy and Cell
Membrane Interaction in Escherichia coli

Alexandra N. Hurst 2%, Beth Scarbrough 2%, Roa Saleh !, Jessica Hovey 'O, Farideh Ari !,
Shreya Goyal **, Richard J. Chi *¥, Jerry M. Troutman "*** and Juan L. Vivero-Escoto "%

L Department of Chemistry, The University of North Carolina at Charlotte, Charlotte, NC 25223, USA;
ahurstlO@unceedu (AN H.); bscarbrounceedu (BS.); roasaleh@email unc odu (RS.);
jhovey@wayneedu (LH.); faridunccedu (FA)

< The Center for Biomedical Engineering and Science, The University of North Caroling at Charlotte,
Charlotte, NC 28223, USA; sgoyval2@unce.edu (5.G.); ehil@unce.edu (R).C.)

Y Nanoscale Science Program, Department of Chemistry, The University of North Carolina at Charlotte,
Charlotte, NC 28223, USA

¥ Department of Biological Sciences, The University of North Carolina at Charlotte, Charlatte, NC 28223, USA|

sedu (J.M.T.); juan.vivero-escotofunceedu (). LLV-E

*  Correspondence: jerry.tr @

Tel: +1-704-687-5259 (L L.V-E)
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Article
Light-Activated Protoporphyrin IX-Based Polysilsesquioxane
Nanoparticles Induce Ferroptosis in Melanoma Cells

ety

Hemapriyadarshini Vadareva ™7, Ridhima Juneja ', Zachary Lyles “* and Juan L. Vivero-Escoto '-35+

Departmert of Chemistry, The Usiversity of North Caroling at Charbotte, Charlotte, NC 28223, USA;
hw (HLAC) gmail.comm (KL Ekdy hesi@ygmmail com (£.1.)

Nanwscake Sciemor Program, The University of North Carolina at Charlotte, Charl NC 26223, USA

The Contir Sor B Enginevring and Scieroe, The Usiversity of Nosth Carolieg 3 Charloste,

Charloite, NG 25223, USA

* Comepandence Juan Vivers-Escosoi,

codhui; Tel.: +1-T04-687-5239

Abstract: The use of nanoparticle-based materials to improve the efficacy of photodynamic therapy
{PDT) 1o treat cancer has been a burgeoning field of rescarch in recent years, Polysilsesquioxanc
(PSilD) naneparticles with remarkable features, such as high loading of photosensitizers, biodegrad:
ability, surface unability, and biocompatibility, have been wsed for the treatment of cancer in vitro

and in vivo using PDT. The PSilQ platform typically sh b, d POT pe forllow
ing a coll death mechanism similar o the panent photosensitizer, Ftrmpta-h s a mew cell death
mechanism recenily assoctated with PDT that has not beer inves g, PSING ik

Herein, wi synithesized a protoposphyrin IV (PpIXHbased PSIQ platform [Ppl! -PSIQ Hl'-.nu study
chackfor i el death patliways, with special focus on ferroptosis, during POT in vitro, Our data obtaimed
updates From diffierent assays that analyeed Annexin V binding, glutathione peroxidase activity, and lipsd
peronidation demarstrabe that the cell death in PDT using PpIX-PSilQ NPs is negulated by apopiosis|
and ferroptosis, These results can provide alternative approsches in designing PDT strategies to|
i e ponese in ditions sty mied by apopbesis resistance,

Citatien: Vadarevu, . Jureis, B
Lybes, 2 Viveres Escote, LL.
Light-Activ ahed Protigorphy enlane P
I8-Based Pobyibsquicnans

¥ ¥ i therapy; cancer ineatment; cell death mechanisms; melanoma; nanomedicine
Melarmas Cells. Namomasterialy 2021,
10, 234, hitpac/' o cong 10X
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Advanced Nanoengineering Approach for Target-Specific,
Spatiotemporal, and Ratiometric Delivery of Gemcitabine—
Cisplatin Combination for Improved Therapeutic Outcome

in Pancreatic Cancer

Mubin Tarannum, Md Akram Hossain, Bryce Holmes, Shan Yan, Pinku Mukherjee,

and juan L. Vivero-Escoto™

dhactal ad [PDAC) s an i "
a dismal survival rate. Recent eombination therapies have had a major impact
‘on the impravemant of PDAC prognosis. Nevertheless, clinically used combi-
Ration regimens sueh as FOLFIRINOX and gemeitabine (Gem)/nab-pacitaxel
still face major challenges due to lack of the safe and ratiomatric delivery of
multiple drugs. Here, a rationally designed mesoporous silica nanoparticle
[MSNMMMBM&MWM&MM

i d csplatn (P It s shown that

the stages combined; a trend that has not
improved significanly aver decades.¥
Multiple reasons contribute to the inef.
Fectiveness of current PDAC treatments,
underscoring the need for developing
novel and effective therapeutic options
aimed a1 improving PDAC prognosis 4%
Basic as well as clinical research have
recently turned toward combination ther-
apies with the FDA's approval of FOL-
FIRINOX  (S-fluorouracil,  leucovorin,
irinotecan, and oxaliplating, gemcinbine
(Gem) plus nab-packitael, and ONIVYDE
(liposomal formulation of irinotecan) used
h 5

xrd-nlr d of the ap
outcame in ic and g PDAC
del tha has rarely been used for the t luation of naro-
nduunkmmm i "
in which I ntrolled dalivery and in

situ differential lueuenfc«njdsh dmplltﬂn@dofmmhgmh.
ance to P-based drugs. The platform is also rendered with additional tumor-
specificity via a novel tumor-associated mucinl {IﬂUCI}audﬁc antibody,
TAB0O4, Overall, the platform tumor gr

ly

ofa

. molecules

in wit and
leucovorin** A number of cther com-
binations, including multidrug chemo-
therapy and mobecular agents, are also
currently under investigation™" Recent
insights gained from the characteriza.
ton of tecurrent genetic alterations has
revealed that a subset of PDACs, linked
o germlinebased mutations, can ben-
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Article

Andrea Ceja-Fdez ', Ramon Carriles *0, Ana Lilia ilez-Yebra *, Juan Vi

Imaging and SERS Study of the Au Nanoparticles Interaction
with HPV and Carcinogenic Cervical Tissues

E: 40, Elder de la Rosa ®

and Tzarara Lapez-Luke &*

' Fiskcn Misdica, Divisidn de Clencias:

“ampus Lodn,

Universi Sasafuaato, Lodn 37150, Mesi

¥ Centro de Investigaciones en Optica, A 1945, Ledes 37150, Mesdce ramondicio s
: nep.uummmm Chencias Aplicadas al Trabago, Di\um{_u-mnsnkl\‘qhd | Canspus Ledn,

. Lo 37670, Mexi

Charlotte, NC 28221, USA; juan.

edelasosafidelasalle.edu my

Corespordence: trararaiumich ma

..,
. Depastment of Chemistry, The University of North umllmak Charlotte, 9201 University City Bivd.,
Faculiad de Ingenierias, Campus Campesire, Unéversidad D La Salle Bajio, Ledn 37150, Mexico;

Instituto de Investigaciin on Metaburgia y Materiales, Universidad Michosana de San Micolis de Hidalgo,
Edificio U, Ciudad Universitaria, Morelia 38030, Mexico

Abstrach I this wark, gold NPs were prepanad by the Turkevich method, and their interaction with
HPV and died b

xemay s . confocal and

eheh for

Citation: CefarFies, AL Carsiles, K2
Comlos- Yikes, A
e L Rima,

Py andt SERS. The SEM |m.ug(‘1mﬁm|m the
updates presence and Tocalization o the gokd NPsinside of the two kinds of tisues, The fight sbserpiicn of
the godd NIs was at 520 nm. However, it was possible to obtain two-photon imaging (red emission
region) of the gold NPs inside of the tissue, exditing the samples at 900 nm, observing the morphology
of the fissues. The infraned absorption was probably due to the aggregation of gold NP inside the
Imaging and SERS Study of the Au tissues. Therefore, through the interaction of gold nanoparticles with the HPV and cancerous cervical

Namopartiches Interactun with HFV. tissues, ih, d Raman sp v (SERS) btained. v studies, having
and Carcimengemic Cervical Tiususes anaverage of 1000 Raman spectea per tisue, SERS signals showed changes between the HPV-infectod
Malecules 2020, 36, 379, hitpeci and th ic tissues; th d mainly in the DNA bands, potentially

ddekomg 1000 okl fering a tool for the rapid screening of cancer.

veadbemic Eetitor; Jamal Udedin

Rocrived: 14 May 2020 ! ' v

Keymonds: gokd nanaportiles; HPV; corvical cancer; teo-photon imaging: confocal misroucopy,
py and SERS

Publications

Materials Todsy Communications 20 (2021) 102815

Contents lists available at Sciencelirect
imaterialsioday

Materials Today Communications

journal homepage: www.elsavier.comiocate/mieomm

welivery Reviews 187 (2022) 114357
Cantents lists available at ScienceDirect

Advanced Drug Delivery Reviews

I —_— iournal homepage: www.alsevier.com/locate/adr
™
Molecular dynamic simulation of polyhedral oligomeric silsesquioxane Ry Nanoparticle-based therapeutic strategies targeting major clinical m
porphyrin molecules: Self-assembly and influence on morphology challenges in pancreatic cancer treatment et
Paula Loman-Cortes ", Donald J. Jacobs ", Juan L. Vivero-Escoto ™" Mubin Tarannum ™', Juan L. Vivero-Escoto ™
of {hemsisiry, vty of Norih Caroling, Charlaiin, NE 25227, £5A * Dipartment of Chemistry, Universicy of Noumh Carefine Charkire. Charfolte, NC 2827, US4
-u._..u Seiere Progrean, Uity of North Coroling, Chorlatte, NC 282X, 184 * Nanascule Science Program, Unhversity of North Careding Charlsrte, Osarbotte, NE 25223, USA
* Dvprrtinens of Pitsics cond Opticnl Seimce, Uisiversicy of North Caroline, Charlotte, NC 25227, (54 *The Center for Biomedical Engineering and Sciente. University of Narth Camling Charfotte, Charfotte, NC 28220, LSA
“ The Center for Biomecical Engiuresiing sl Seience, {niversity of Nerth Covuling, Charioste, §C TR223, USA
ARTICLE INFO ABSTRACT
ARTICLE INFO ABSTRACT
Article history: Pancreatic ductal adenocarcing i [PDAC) is one of the deadliest cincers due 16 its Sggressiveness and t
Eeywoiliz Mnlfﬂll"dynnmles wens umserd i sty the nggregaison in waier of theee versbons of polyhedral oligomerie sil. Heceived 23 Jamaary J0X2 challenges for early dixgnosis and trearment. Recently, nanctechnology has demonstrated relevant
Polyberdral oligomesic " POSS) The POSSP melecules have different functional groups: POSSIII has “N‘""“‘:" ‘!;’“' ;;'S;z strategies 1o overcome some of the major clinkcal issues in the rreatment of PDAC. This review is focused
Porphrin one heptn-fsabuiyl PSS nit, POSSP-Ph has cme heptapheyl POSS medecule, and POSSP T8 has four hepin: Accepand 17 May 2 Wiy 2022 an the pathalogical hallmaries of PRAC and the impact of nanctechaology to find solutions. It describes
el oty byl POSS wnits, Three control porphyrins (TPF, ATPP, TATPF) were also simulated in this study, The of: ihe wse of nanoparticle-based sysiems designed for the delivery of chematherapeutic agents and combi-
Pt fiects of the differenst substitisenes an (e POSSP and final merpholugy were i s fe— wacorial alternatives that address the ch istance assoclated with POAC. the devel of comb
’ sbaerved that the isbty] substivoents in the POSS units drives the aggregatson maindy through the hydrophobic ":"": eered a s nation therapies targeting the molecular heterogeneity in PDAC, the investigation of navel therapies
effert. In the ense of the phenyl POSS unit, the seli-rsembly process i also carriod through the hydrophobic p”v":-:( Sctal SMETOCHEE dealing with the improvement of immuanetherapy and handling the desmeplastic stroma i PDAC b
elfect, but x-x and Hbondisg intesnetions play a role too. The fimal morphology of the aggregates show that the Combinatirial disg defrery remadeling the tamor microenvironment. A special section is dedicated © the design of nanoparticles
posphyrins nssociated with POSSPB and POSSETIB are far apast from each other conteary 1o POSSE-Ph, which Tumar microcewiranmens for unigque non-traditional modalities that could be promising in the futare for the improvement in the
may have a mafor kmplication on the optical properties of these aggregates. This study provides valusble insights Cancer immunotherapy dismal progrosts of POAC,
on the aggregation i waier of POSSE molecules, which are a tunable platform o design novel functional Sroma modulation © 2022 Elsevier BV, All rights reserved,
materiaks
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Combination of Nucleic Acid and Mesoporous Silica Nanoparticles:
Optimization and Therapeutic Performance In Vitro

Ridhima Juneja," Hemapriyadarshini Vadarevu,” Justin Halman,* Mubin Tarannum, Lauren Rackley,
Jacob Dobbs, Jose Marquez, Morgan Chandler, Kirill Afonin,* and Juan L. Vivero-Escoto™®

mTMs:KEW Mater. ingerfoces 2000, 12, 3387338586 IEImuonline

ACCESS il Metrics & More Bl anticle Recommendations

|
|

ABSTRACT: Programmable nudeic acd nanopartiches (NANPs) with
precisely comtrolled functional compaositions can regulate the conditional
activation of vasious biclogical pathways and resporses in human cells,
Hewever, the intracelbalar delivery of MANPs alome is hindered by their
susceptibility to nuclesse activity and incffichent crossing of biological
mambranes. In this wark, we optimized the internalization and therapeutic
performance of several representative NANPs delivered with mesoparous
silica panopanticles [MSNPs) ulomi fiar ﬂ'ﬁcurm electrostatic association
with NANPs. We compared the 1! propenics of Jdiff
NA MS NP mmpﬁws farmed with gabalar, plinar, and fhroas NANPs
d the maxisism i ieen fiar ghobalir NANPs.
mamrdcemm.wamdlk ific geme sllencing by NA-MS-
NP compleses fanctionabized with uRNa targeting green Buorescent
protein expressed in triple-negative human breast cancer cells. We showed that the Sbrous NANPs have the highest silencing
efficiency when companed to globular or plasar coustespans. Finally, we confirmed the muhtimodal ability of MENPs 1o co-deliver a
chemotherapy drug, doxorubicin, and NANPs targeting apoptesis regulator gene BCL2 in triple-negative breast cancer and
melanama cell Bnes, Overall, the combination of NANPs and MSNPs may become a new promising approach to efficienly treat
canger and other disexses via the smultancous targeting of varioas pathways,
KEYWORDS: mcleic acid manop (NANPs), mesop silica namaparticles (MSNPs), small integfering RNA,
combination therapsy, triple-negative breast cancer, melamoma, doxorubicin

fir options on him

RNA Fibers as Optimized Nanoscaffolds for siRNA

Coordination and Reduced Immunological Recognition

Lauren Rackley, Jaimie Marie Stewart, Jacqueline Salotti, Andrey Krokhotin, Ankit Shah,
Justin R. Halman, Ridhima Juneja, Jaclyn Smollett, Lauren Lee, Kyle Roark, Mathias Viard,
Mubin Tarannum, Juan Vivero-Escoto, Peter F. Johnson, Marina A. Dobrovolskaia,

Nikolay V. Dokholyan, Elisa Franco, and Kirill A. Afonin®

RNAis a versatile biomaterial that can be used to engineer 1- Introduction
of various diseases. Despile RMA regulates 3 myriad of biological pro-
promising mnm“u the design of RNA nancassemblies with cesses at different levels. RNA interfer
minimal ition by the immune i ence (RNARL for instance, is one of th
¥ SR LIECT: L ! relevant  pathways  that
Here, an approach is reported to engineer RNA fibrous structures to allows the regulation of gene expression|
operate as a customizable platform for efficient coordination of siRNAs using excgenous RNAs, Noubly, the very
and for g low F RMA fib first therapy based on RNAQ has just been|

studied in sili ‘!’!ﬁr i by vario approved by FDAM Aside from synthetic
RNAi indwcers, several other promising
classes of therapeutic nucleic acids (THAs)|
have been developed. such as antisense
are: i) programmability and medular design that allow for simultaneous oligos, aptamers, ribozymes, and|
controlled delivery of multiple siRNAs and flucrophores, if) reduced mRNAs™| THAs are being increasingly

! when 4 to other ble RMA considered for the treatment of & wids
including cancers|
rm-hbnhr disarders, viral mr.-mnm- car

techniques and visualized by atomic force microscopy (AFM). II is
demonstrated that the RNA fibers offer multiple advantages among which

blies, and iii) simple prods protocol for ends ey variety of condition
fibers with the option of their iptional bly 1 itis ‘

disorders, ar

shown that functional IhN.l lllms m be efficiently delivered with various diseases, especially where traditional small

organic and their integrity in

cells. Specific gene slllncing triggered by RNA fibers is assessed in human

breast cancer and melanoma cell lines, with the confirmed ability of
fibers to target single

molecube drugs fail

The simultancous use of multipl

natorial RNAL used for the simmiltaneous|
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» Pl/Students (Honors and Awards) = 8

Pl (Seminars/Conferences) = 49
Graduate/Undergraduate (Presentations/Conferences) = 55

Outreach = > 20 workshops

Collaborators = 12
i |
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