The AptaReport

Newsletter

CAIX Aptamer Used to Target Tumor
Tissue in Ultrasound Molecular Imaging

In clinics currently, ultrasound contrast agents (UCAs) are used
to take ultrasound images of blood vessels in tumors. The
images obtained from this procedure are lacking because the
contrasting agents do not accumulate in the tumor tissue but
instead are equally dispersed throughout every tissue. Targeted

UCAs are one method to counteract this problem.

Zhu et al developed a targeted UCA by attaching a carbonic
anhydrase IX (a membrane protein that is prevalent in many
cancers and allows them to grow) DNA aptamer to the surface
of UCAs to specifically target tumor cells. These new
nanoparticles allow for the sequestering of UCAs on tumor
tissue causing this tissue to produce a higher contrast intensity

and producing better images (ultrasound molecular imaging).
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Figure (adapted)* Figure: Ultrasound images of targeted and non-
targeted nanobubbles in 786-0 (positive 1), Hela (positive 2), and
BxPC-3 (CAIX-negative) xenograft tumor tissues. Contrast intensities
were increased in the positives while the negative control stayed the
same.
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*Reference: Apta-Index™ ID #641
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Selective Release of Growth Factors to
Promote Wound Healing using Aptamers

Growth factors such as TGF-p1 are present in human wounds
but they are inactivated by a cage like complex (Large Latent
Complex or LLC). During wound healing these cage-like
complexes are unfolded through traction forces, releasing the
growth factors and stimulating cellular processes to heal the

wound.

Stejskalova et al have developed an aptamer complex that mimics the
LLC cage allowing for localized application of growth factors that can
speed up the healing process for wounds. They call these complexes
TrAPs or Traction Force-Activated Payloads because traction forces are
what is needed to release the growth factor similar to the LLC in nature.
These TrAPs allow for localized release of growth factors that can speed
up wound healing. They have also verified the ability to put the TrAPs

on materials various materials while keeping their function.
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Figure (adopted)*. Parts A and B show the normal LLC complex being pulled apart
releasing the growth factor TGF- 81 during wound healing. Parts C and D show the TrAP

complex using an aptamer for TGF- 81 and how it is unfolded in the same fashion.

-J.S.
*Reference: Apta-Index™ ID #368 & #372
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Detecting Small Molecules Using Aptamer
Gated Silica Nanoprobes and LFA

Aptamer-based lateral flow assays (LFAs) are an emerging field
with numerous applications, however, targeting small molecules
remains a challenge. Ozalp et al. has designed a novel LFA using
aptamer-gated silica nanoparticles loaded with fluorescein to detect
small molecules. The concept is a simple one. When the target
molecule is present in the assay solution the aptamer gate molecules
will undergo a conformational change which results in the opening

of the nanopores releasing the fluorescein dye [1]. Detection can be
achieved without modification on the target molecule.,

The aptamer used was modified to have a hairpin conformation when
not activated and forms a G-quadruplex when the target is present. The
target used was Adenosine-5-triphosphate (ATP) which is a purine
nucleotide present in all living cells. The LFA was designed by
immobilizing the ATP aptamer gated nanoparticles on the test line and
a mutated aptamer sequence that is non-responsive to ATP on the
control line [1]. When samples containing ATP are added to the sample
pad the solution will flow down the strip to the test and control lines.
The ATP will cause the aptamer gates to open releasing the fluorescein
which are washed away by flowing buffer. The release can be
monitored by quantifying the decrease in fluorescent signal at the test
line [1]. This simple assay can be a powerful tool in detection of small

molecules using a lateral flow device.
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ATP-Gate 5’-CACCTGGGGGAGTATTGCGGAGGAAGGTTCCAGGTG-SH-3’

Control-Gate 5’-CACCTAGGAGAGTAATGCCGAGGAAGGTTCCAGGTG-SH-3’

Figure (adapted)* [1] Ozalp, V. C., Cam, D., Hernandez, F. J., Hernandez, L. I.,
Schdfer, T., & Oktem, H. A. (2016). Small molecule detection by lateral flow
strips via aptamer-gated silica nanoprobes. The Analyst, 141(8), 2595-2599.
doi:10.1039/c6an00273k

*Reference: Apta-Index™ ID #642 -LS.
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Fluorogenic Peptide Aptamer used to
Track and Measure Individual
Metabolites in Algae Cell

The ability to track individual particles and measure their amount in
real-time has always been a highly demanded method in molecular and
cellular biology research and in the field of biotechnology. There exist
drawbacks in current characterization methods with molecular
beacons, with one being cell wall protection of bacterial and plants cells,
which are both increasingly important in modern biotechnology for
producing a lot of useful products such as the antibiotic penicillin and

biofuels.

A team in Japan recently developed a laser photoporation delivery
strategy for a synthesized peptide aptamer to be used to accurately
characterize both spatial and temporal expression of paramylon, a
carbohydrate compound, in a microalgal species Euglena gracilis.
This technique is clearly translational for other cellular organisms
and is one of the first to demonstrate both spatially and temporally
resolved quantitative characterization of up to single-cell resolution.
It could be used to dissect the anatomical kinetics within each living
cell and has great value to the biotechnology industry in optimizing

various production strategy.
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Figure (adapted)* (A) Bright-field and fluorescence images of an E. gracilis cell 20 min
after the photoporation with the FPBP. (B) Fluorescence images of E. gracilis cells

20 min after the spatially patterned photoporation with the same aptamer. The
patterned photoporation was performed on the cells in the black and white patterns of
Pikachu (left) and Michael Jackson (right) as shown in the insets. Each fluorescent dot
corresponds to a single E. gracilis cell into which the aptamer was injected and bound
to intracellular paramylon.

*Reference: Apta-Index™ ID #643

717-APTAGEN | 717-278-2436 | www.aptagen.com

19T
!



https://www.aptagen.com/
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/aptamer/642/
https://www.aptagen.com/aptamer/642/
https://www.aptagen.com/aptamer/642/
https://www.aptagen.com/aptamer/643/
https://www.aptagen.com/aptamer/643/
https://www.aptagen.com/aptamer/382/tenascin-c-peptide-1
https://www.aptagen.com/aptamer/382/tenascin-c-peptide-1
https://www.aptagen.com/aptamer/382/tenascin-c-peptide-1
https://www.aptagen.com/aptamer/382/tenascin-c-peptide-1
https://www.aptagen.com/aptamer/382/tenascin-c-peptide-1
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/company-profile#in-the-news
https://www.aptagen.com/company-profile#in-the-news

See the » o

LSO

APTA-BE

NO CAPTURING. NO WASHING.
JUST READ....IN MINUTES!

Aptagen's "No Capturing. No Washing. Just READ" assay is
aradical advancement in diagnostic fechnology. Apftagen,
LLC has developed a sensitive diagnostic platform that can
detect virtually any target or anfigen (from small molecules
to protein biomarkers and cells) in a variety of sample
maftrices. Unlike current diagnosfic formats, such as the
traditional ELISA method and the more recenily popular
Luminex® approach, Apfagen's Apta-Beacon™ assay
eliminates the need for multiple target manipulation steps.

The Apta-Beacon™ platform requires neither capturing nor
washing of sample(s), streamlining the analysis fo quickly
provide results with higher sensitivity.

Actual Results

Contact Us To Order Th
Apta-Beacon™ Demonstration Kit!

"Forget Antibodies. Use Aptamers
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No More “Sandwich” Assays

Apta-Beacon™ Diagnostic Assay
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Distinguish just a few atoms, free in-solution!
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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.

HIGH Affinity. HIGH Specificity.
Contact Us today for details.
Apta-Beacon™ Advantages:
- Large dynamic range of sensitivity.
- Binding to target analyte produces an output signal (fluorescent or colorimetric)

- No need for the cumbersome multi-step approach of ELISA assays.

Advancements at Local Biotechnology Company
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