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Biomaterials in NanoBis?
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Biomaterials in NanoBis?

Bis—-confents? Bis—-/linkers for interfacing?

Antibedies

(Strept]Avidin-bistins  Proteins
Flosrescent proteins

Noclele acids as backbone or signaling
Aptamers (nucleic acids) Nuclelc Acids
Stem cells

... land also just Whatever gou want to include)

3/20

NanoBio- or BioNanotechnology?

“Nanoscale” study of biology (or life)
“Nanoscale” materials/devices to study biology
“Nanoscale” bio-materials

... (or just whatever you want it to be)

Who's in? physicists, engineers, chemists, biologists, clinicians, ...

Tool-Developers Tool-Users
Physicists Biologists
—>
Engineers ‘ Clinicians
Chemists Chemists

Engineers
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Our NanoBio- or BioNanotechnology?

BioMEMS?
NanoMedicine:
Biosensors

Biochips

Single molecule studies

... (or just whatever you want to include)
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Lomponents & structure of protein

Antibody Hemoglobin Glutamine synthetase
(150 kDa) (68 kDa) (550 kDa)
Insulin
Hormone
(5.8 kDa) |
Adenylate
Kinase

A
v

(22 kDa)
10 — 15 nm

MW ~= number of amino acids X 120
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Lomponents & structure of protein

Primary structure:

Primary protein structure
is sequence of a chaln of amin acids

Amino acid sequence

Secondary structure: . Ui Adphe. ik
Secondary protein structure
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Quaternary structure:

Quaternary protein structure
i & pretein consisting of mers than ane

Protein complexes s a5t chan
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Amine Acld

Primary pretein strueture
e ssqusnce o & s of aminc acics H

Amino Acids

Do R

Isomerism: L (S), D (R)

b Acid
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Protein chemical modification
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Protein Immobilization
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Biscinterface Technelegies
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Antibedyg (immunegleboulins, lg)

Antibodies are host - _-':1
proteins that are produced by the

immune system in response to foreign molecules

that enter the body. These foreign molecules are called antigens,

and their molecular recognition by the immune system results in selective
production of antibodies that are able to bind the specific antigen. Antibodies

are made by B lymphocytes and circulate throughout the blood and lymph where
they bind to their specific antigen, enabling it to be cleared from circulation.

Antigans
- v Each antibody binds to a specific antigen
-

- Highly specific and strong interaction
.__\;Z.Tn—-huglmn 4 £ i
\\\ 24 N

Most widely used in
biosensors & proteomic tools

ambody A Lock and Key interaction
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Avidin-bistins
In the whites of eggs (birds, reptiles, ...)

Biotin (vitamin H or B7)

Kd: 10 ‘15 M, how tight? " <4
TN EO0H

Streptavidin: avidin-like protein in bacterium Streptomyces avidinii
Highly specific binding to biotin and biotin derivatives

Comparison of available biotin-hinding proteins.

Avidin Sureptavidin Ne;:;‘:\:iil(l""
Melecular Weight B7K 53K GOk
Biotin-binding Sites 4 4 4
Isoelectric Point {pl} 10 B&7.5 B3
Specificity Low High Highest
Affinity for Biotin (K 1015 M 10715 1 10715 M
Nonspecific Binding High Lowr Lowest
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Floosrescent proteins

* 2008 Nobel Prize in Chemistry
* GFP mutants: green - yellow - blue
* DsRed mutants: red - far red

* Many more with a GPF fold

GFP cloned in 1992 Crystal structure

from Aequoria victoria solved in 1996 Many mutants have been

developed
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Why flusrescent protein?
£an be expressed in czall from gene...

In vivo imaging Live cell imaging

Genetically fusing with other endogenous proteins

Genetic sensors
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Nocleic acids in NanoBio
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Lomponents & Structure of DNA and RNA:
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Lomponents & Structdre of DNA and RNA:

Deoxyadenosine 5-triphosphate Deoxyeytidine 5'-triphosphate
(dATP) (dCTP)

Deoxyguanosine S-triphosphate Deoxythymidine 5'-triphosphate
(dGTP) (dTTP)
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Lomponents & Structdre of DNA and RNA:
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Lancer Targeting: Aptamer

Aptamers are oligonucleotides that bind to molecular

targets in a manner conceptually similar to antibodies

They offer specific competitive advantages such as:

= Little or no immunogenicity or toxicity
= Chemically synthesized, allowing for lower
cost and easily scaled production
= Very stable

Aptamer properties:

= pM — nM affinity range
= Time to discovery: 4-6 months
= Any protein is a potential target
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