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System Structure Characteristics of Retf.
Polymeric nanopartides Drugs are conjugatad (=) Water-soluble, nontoxic, Albumin-Taxaol (Abraians) (7
{polymer-dnig conjugates) to the side chain of biodegradable PGA-Taxn| [ Myotax) 11}
a linear polymer with & {b) Surfzcs modification PGA-Camptothecin (CT-2108)  (12)
linker (cleavable bond) (pegylation) HPMA-DOX (PKL) (14)
() Selective accumulation HPMA-DOX-gz lzctosam ing (58]
and retention in tumor (PE2)
tissue (EPR effect)
() Specific targeting of
canger cells while spanng
nomnal cells—receptor-mediztzd
targeting with 2 ligand

Polymeric mice lles Amphiphilic block copolymers (2] Suitzble carrier for PEG-pluronic-DOX (16)
assemble and form a water-insoluble drug PEG-PAA-DOX (NKILL) (17}
micelle with 2 hydrophoble  (b) Blocompatibie, PEG-PLA-Taxo| (Genexol-PM) (18)
core and hydrophilic shell self-zssembling,

biodegradable

() Ease of functional
mod fication

{df) Targeting potential

Dendrimers Radially emenging {&) Biodistribution PAMAM-MT X (84)
hyperbranched synthetic and PKcan be tuned PAM AM- platinate (21}
polymer with regular pattern (b) High structurzl and
and repeated units chemical homogeneity

() Ezse of functionalization,
high ligand density

{d'} Controlied degradation

{&} Multifunctional ity

Uposomes Self-assembling dosed (&) Amnphiphilic, biocompatible Pegylated liposomal (22)
oolioldal structures (b} Ezse of modification DOX (Deocll) (23)
oomposed of lipid bilayers {c} Targeting potentisl Non-pegylated lipasamal (24)

DOX (Myocet)
Uposomal daunarubldn
(DaunoXome)

Viral nanopanides Protein cages, which (2) Surface modification by HEP-DOX (29, 30)
are multivalent, MutBgenesis or CPMV-DOX (27}
self-assembled structures bioconjugation— multvalency

(b} Specific tumor targeting,
muitifunctionality

{c) Defined geometry and
remarka ble uniformity

{d} Biological com patibility
and inert nature

Carbon nanotubes Carbon cylinders {2) water-soluble and CNT-MTX (34)
composed of benzene ring biecom patible through CNT-amphotericn 8 (33)

chemical modification
{arganic functionallzation)
(b} Multfunctionality

Abbreviagtions: PGA, poly-{i-glutamate); HPMA, N-{2-hydroxcypropyl}-methacrylamide copolymer; PEG, polyethylene glycol; PAA, poly-{-

aspartate); PLA, poly-(i-lactide); PAMAM, poly(amidoamine); DOX, doxorubicing MTX, methotrexate; PK, pharmacokinetics; EPR, enhanced

permeability 2nd retention; CNT, carbon nanotube; HSP, heat shock protein; CPMV, cowpea mosaic wins.,
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¢ [lumina (Solexa) sequencing

e Roche 454 sequencing

e lon torrent: Proton / PGM sequencing

e SOLiD sequencing
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Fragment sample

!

Traditional sequencing Next-generation sequencing

Clone fragments into
bacteria and select clones

Grow
bacteria,
isolate DNA

Create multiple copies
of single fragment

Sequence
about 100
fragments
in parallel
(=1Kb
each)

0.1 Mb
of sequence per “run”

!

Separate fragments in
fluid or solid substrate

With or
without PCR
amplification

Create multiple copies
of multiple fragments

Sequence
millions of
fragments

in parallel
(50 to 100 bp
each)

>100 Gb
of sequence per “run”
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1- Genomics:
a. Whole genome sequencing
b. Targeted sequencing: Single nucleotide variant (SNV) detection,
Structural variation detection
i. Exome sequencing
ii. 16 S sequencing
c. De novo sequencing
2- Transcript omics : Expression profile analysis,
a. Total RNA and mRNA sequencing
b. Targeted RNA sequencing
c. RNA de novo sequencing
d. Small RNA an non-coding RNA sequencing (piRNA-siRNA-
miRNA)
i. Small RNA prediction
ii. miRNA characterization
iii. gene expression and gene silencing profile
3- Epigenetics
a. Methylation sequencing
b. ChIP-sequencing : Protein-DNA/RNA interaction
c. Ribosome sequencing

histone

[NYPN Y / DNA

e
mana JK miRnA | ” 4

/ \ \

Transcriptomics miRNomics Epigenomics Genomics
* gene expression « expression analysis » 1argeted bisulfice + 1argeted
analysis sequencing sequencing
« miRNA identification
« non-coding RNA * ChiP-Seq + whole-exome
analysis + miRNA oditing sequencing
* MeDIP-Seq
- gene-fusion detection methyICap-seq + whole-genome
sequencing
NE mMRNA splice-analysis + whole genome bisulfite
sequencing

« RNA editing =gy
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