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Six-Letter Self-Assembling Nantotrain Carries
Deoxrubicin to Liver Cancer Cells

Liver Cancer has a five year survival percentage of 7% and can affect
up to 800,000 people a year, in the United states alone. There are
33,000 people a year that get diagnosed and 27,000 a year die.
Doxorubicin blocks topoi-somerase-2 helps prevent and block the
division of cancer cells. However, it causes damage to non-cancerous
cells too. The LZBHS5 aptamer was initially selected and then
truncated to LZH5B, which is shorter and has a binding affinity of 12
nM. The proposed aptamer is derived from a 6-letter (GACTZP)
DNA. This provides for increased information density and prevents

invasion from a standard four nucleotide-based DNA from a sample.

The six-base DNA allows for orthogonal P:Z pairing, which is
exploited to construct a nanotrain. When the LZH5B trigger is added
to the five prime end, this allows for self assembly of the nanotrain.
When the aptamer-nanotrain is loaded with doxorubicin, this allows
for doxorubicin to be directly administered to liver cancer cells
bound to the LZH5B aptamer.
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Figure 1 (adapted) from L. Zang 2020 When the Dox concentration is
changing to 8 um, the free doxorubicin kills the cells, howeuver,
when turned up to 8 um with the aptamer the cells do not die.

As shown in the figure above, when doxorubicin is loaded on the
aptamer, it has a similar potency as free doxorubicin. It is only
exerted on the desired cells and no toxicity is observed on the non-
cancerous cells.

*Reference:Apta-Index™™ ID# 7080 -RR
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Cubane-Modified DNA Aptamer Selectively
Binds to Malaria

Modification of aptamers beyond the four canonical bases can
improve in vivo stability and residence time. Modifications can be
done before or after the SELEX process. Post-SELEX modification
often reduces the affinity and specificity of the aptamer.
Conversely, pre-SELEX modification can confer the same benefits
while simultaneously improving both affinity and specificity.
Modified libraries can be used to find aptamers to solve problems
unable to be solved by unmodified aptamers. A group of
researchers recently evolved pre-SELEX modified aptamers to
target the malaria biomarker protein Plasmodium vivax lactate
dehydrogenase (PvLDH). This cubane-modified aptamer is capable
of distinguishing between PvLDH and the very similar
Plasmodium falciparum LDH, which no unmodified aptamer has
previously been able to do. This pre-SELEX modification process
uses the CuAAC reaction to functionalize deoxyuridine (dU) bases
with cubane moieties.
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Figure 1 (adapted) from Yee-Wai Cheung 2020 Cubane-functionalized dU

phosphoramdite (Left) and cubane-modified dU triphosphate (Right)

Cubane, an organic molecule named for its cube-like structure, has
many advantages as an aptamer modification compared to aro-
matic groups commonly used to functionalize nucleobases. Unlike
benzene, cubane is nontoxic and biostable. Additionally, cubane is
more water-soluble than benzene because of its ability to form
hydrogen bonds and disrupt m stacking.

*Reference: Apta-Index™ ID# 7081 -V,
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Identification of Aptamers for
Plasmodium Falciparum Infected
Erythrocytes

Plasmodium falciparum is the causative agent to the deadliest
form of human malaria responsible for infecting nearly 228 mil-
lion patients and causing 45 thousand deaths each year. Specifical-
ly, aptamers were selected against the surface of plasmodium fal-
ciparum infected erythrocytes with uninfected erythrocytes as the
negative selection.
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In Vivo Bone Defect Repair Guided by Novel
Aptamer Nanoparticles Exhibiting High Affinity
and Specificity to Mesenchymal Stem Cells

Current bone fracture and defect repair methods are casting, open
reduction with internal or external fixation. These methods require a
long duration to heal during which non-union can form, especially
when the bone breaks into many small fragments (comminuted
fractures). Endogenous stem cell recruitment has been studied
extensively as an alternative approach to repair bone fractures. A new
method has been proposed by Wang et al. utilizing this theory in
fabricating the first, feasible, economical, bio-compatible, and
functional mesenchymal stem cell (MSCs) aptamer-directed
nanoparticles that are called Nano-Aptamer Ball (NAB). These
nanoparticles have been proven in vivo, when being immobilized on
the defect sites, to bind and capture MSCs and promote osteogenesis

generation.
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in which the post amplification denaturation techniques, alkaline
denaturation and lambda exonuclease digestion, are compared to
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bone defects and be anchored. NAB could then
capture and recruit MSCs to the defect site
where they may differenti-ate into chondrocyte and
osteoblast.
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capture MSCs effectively and did not cause obvious cytotoxicity. In
vivo, NAB introduction shows signs of repair and osteogenesis
generation in rat bones. Defect healing where NAB group is present
was significantly better than control groups. The aptamer HM69

lection the sequenced aptamer pools shows that in the lambda
exonuclease digestion assessment, the top three aptamer clusters
account for 43.6, 1.8, and 0.9 percent of the total pool, whereas the
top aptamer cluster from the alkaline denaturation only make up
0.004 percent of the total pool. Ultimately, Malaria.1 aptamer,
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utilizing aptamer-functionalized bio-nanoparticles for the
restoration of bone defects via recruitment of MSCs.

*Reference: Apta-Index™ ID #7079 -T.L

showed up 0 times in the alkaline denaturation, was determined to
have a Ka of 60nM. The aptamer was screened against a panel of
laboratory adapted Plasmodium falciparum, and it was found that
the aptamer displayed somewhat broad binding, recognizing 9 out
of the total 20 adaptations of the infected erythrocyte.

*Reference: Apta-Index™ D #7110 “W.R.
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Antibody problems? Have difficult targets to develop effective ligands or antibodies?
What if an antibody doesn't exist for your target or antigen? No problem. Let Aptagen provide you with an

alternative - the next evolution of an aptamer. You've heard about this new technology. Now, try it.
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