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Samples Analytical data Viruses Sensor type
LOD: 12 copies Polymeric
Oropharynx Sensitivity: 100% nanoyarticles
paary (33/33) SARS-CoV-2 parti
swab P coated with
Specificity: 100% streptavidin dye
(96/96) P v
Was used to test
seven samples that
were positive by Lanthanide-
Blood serum RT-PCR and 12 SARS-CoV-2 doped
that were negative polysterene
Results of this nanoparticles
assay: 8 positive
and 11 negative
Poly (amino
saljri;?eioggf;id LOD: 10 copies care;(t)fcyr)l ‘g;:)l:lps
. Linear range: SARS-CoV-2 .
in foetal calf H coated magnetic
10-105 copies 7
serum nanoparticles
(pcMNP)
Sensitivity: 88.66%
Venous blood (352/397) Gold
and finger prick | Specificity: 90.63% SARS-CoV-2 nanoparticles
(116/128)
LOD: 0.22 pmol/L
Linear range: 0.1
. pmol/L-1 umol/L
ol S(Z,rrlllzlclleet(l)iide Recovery rate: SARS-CoV-2 nano(p;)(;lr‘iicles
g 26/5000
96% in mixing
sample.
SARS-CoV-2 Zinc ferl.'lte
nanoparticles
LOD: 10 copies | g\ ps Cov-2 and
Linear range: . Nanopore target
Oropharyngeal . other respiratory .
swabs 10-3000 copies viruses simultane- sequencing
Specificity: 100% ous] (NTS)
(5/5) Y
Pseudovirus Lm.ear rang§:1103 Sp}ke (S)'ﬁ
diluted in virus particle/ protein specific
bovine serum mL-106 virus SARS-CoV-2 nanoplasmonic
albumin (BSA) particle/mL resonance
LOD: 750 vp/mL sensor
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Coronavirus (COVID-19) Nanotechnology tolls
Inhibition
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® S protein @ of viral infection

o E protein
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Virus control

Nano-based Personal
Protective Equipment
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Name Method/platform

mRNA-based vaccine, which encodes
Moderna coronavirus vaccine the full-length of the spike (S) protein
encapsulated in lipid nanoparticles

Virus-like nanoparticle, which contains
NVX-CoV2373 SARS-CoV-2 S protein combined with
adjuvant matrix -M

Adenovirus 5 vector, which contains

SARS-CoV-2 S nanoparticles produced

in the baculovirus insect cell expression
system

Ad5-nCoV

Lipid-based  nanoparticles  (LNPs)

COVID-19 vaccine candidate combined with mRNA.

UQ'S molecular clamp technology,
. . which locks the S protein conformation

COVID-19 vaccine candidate to mimic the protein found on the live
virus

Virus-like particle with features of
COVID-19 vaccine candidate SARS-CoV-2 S protein protrudin,
from a protein nanoparticle scaffol

Recombinant vaccine using AdVac®
technology, which is based on the
COVID-19 vaccine candidate development and  production  of
adenovirus vectors (gene carriers)
combined with the PER.C6° cell line

LNPs loading mRNA encoding

COVID-19 vaccine candidate functional proteins from SARS-CoV-2

LNPs formulated with DPX platform,
DPX-COVID-19 containing peptides epitopes from
SARS-CoV-2 S protein
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China: potential impact of the coronavirus
outbreak
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3- Chorionic Villus Sampling (CVS)
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REPURPOSING ‘ 5- molecular mechanical force field (MMFF)
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8- thermodynamic integration (TT)
9- free energy perturbation (FEP)
10- hierarchical virtual screening (HVS)

11- weighted solvent-accessible surface area (WSAS)
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7- Molecular Docking

8- Molecular Dynamics (MD) simulation
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1- Middle East Respiratory Syndrome-CoronaVirus
2- spike protein

3- membrane protein

4- envelope protein

5- nucleocapsid protein

6- human angiotensin-converting enzyme 2
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viral uptake, and ThZ immunopathology, due to
a faulty | cell response triggering a damaging

an efficient vaccine against SARS-CoV-2. These
include 1) live attenuated, 2} viral-vector based
{eg S protein expressing), 3) recombinant
protein-hased {e.g S protein), 4) DNA-based,
and 5) mRNA-based vaccines.
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RECOMMENDED

% A 7 24-HOURDAY FORCHILDREN & ADOLESCENTS % 4 7
DURING COVID-19

SEDENTARY BEHAVIOR

> 60 minutes of moderate-

vigorous per day
Aerobic full-body activity
Bone loading & muscle
strengthening 3 x per week
¢ 00 Recommendations eeee
Exercise outdoors (if safe)  Activity trackers
Family physical activities  Social media
") Walk your dog challenges

9-11 hours uninterrupted
sleep per night

Bedtimes & waketimes should be
established and not vary by more than
30 minutes from night to night

¢4 ¢% Recommendations *°*°**

‘ Screen free bedroom/No use before sleep
Reassure feelings of safety
Set bed time and wake time
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RdRp: RNA-dependent RNA polymerase
Hel: Helicase
EN: Endoribonuclease

31

ORF1a: open reading frame 1a
ORF1b: open reading frame 1b
PLpro: papain-like protease
3CLpro: 3CL-protease
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DNMTi:
Azacitidine
Decitabine
Curcumin

HDACi:
SAHA

VPA
Panobinostat
HKMTi:
Cheatocin

Anacardic acid
MG149
etc.

DNA methylation

Histone modifications

SIRNAs
miRNAs

non-coding RNA,
RNA methylation GapmeRs

RNMTi

HOST EPIGENOME ALTERATIONS

5mC: 5-methylcytosine

5hmC: 5-hydroxymethylcytosine
mBA: N-6-methyladenosine
m7G: 7-methylguanosine

K-ac: lysine acetylation

K-me: lysine methylation

S-P: serine phosphorylation

HATI: histone acetyltransferase inhibitors

HDACI: histone deacetylases inhibitors
HKMTi: histone methyltransferase inhibitors
DNMTi: DNA methyltransferases inhibitors
RNMTi: RNA methyltransferases inhibitors
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H3K4 H3N2 influenza A Histone methylation
H3K4me SARS-CoV
H3K4me3
H3K4me HIN1
H3K27me3 MERS-CoV
H3K4me3
- HSV
H3K27me3 H5N1-Vn1203
- HIV-1
H3K9ac Adenovirus (Ad) Histone acetylation
E1A
H3K27ac
- SARS-CoV DNA methylation
- MERS-CoV
- HSV
- H5N1-Vn1203
- HIV-1
- HCV
m6A/m6Am KSHV RNA methylation
5mC SARS-CoV
moA HBV
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EPIGENETIC MECHANISMS

are affected by these factors and processes:
+ Development (in utero, childhood )

+ Environmental chemicals
+ Drugs/Pharmaceuticals
+ Aging
Diet

| DNA methylation
Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA

and activate or repress genes.
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HEALTH ENDPOINTS

+ Cancer

+ Autoimmune disease
+ Mental disorders

* Diabetes

EPIGENETIC
FACTOR

CHROMATIN

Histones are proteins around which | HISTONE

DNA can wind for compaction and
gene regulation.

l HISTONE TAIL

DNA inaccessible, gene inactive

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails”
alters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA
to be activated.
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