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1. Streptavidin/ Avidin

Biotin
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A protein purified from the bacterium Streptomyces avidinii
*Extraordinarily high affinity for biotin (dissociation constant 10-14mol/L)
*Binding of biotin to streptavidin is one of the strongest non-covalent
interactions known in nature

Streptavidin-biotin complex is resistant to harsh conditions such as
organic solvents, denaturants, extremes of temperature and pH
Streptavidin is a tetramer and each subunit bind biotin with equal affinity
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1. Streptavidin/ Avidin

Origins of the high affinity between streptavidin and biotin:

*High shape complementarity between binding pocket and biotin

*Extensive network of hydrogen bonds
*First shell hydrogen bonding: eight hydrogen bonds directly made to
residues in the binding site
*Second shell hydrogen bonding: residues that interact with the first
shell residues
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1. Streptavidin/ Avidin

Avidin-30% sequence identity to streptavidin, but almost identical 2nd, 3rd,
Ath structure

«Avidin is the other most notable biotin-binding protein, which is originally isolated
from egg white.

*Avidin has higher affinity for free, unconjugated biotin, while streptavidin is the
better biotin-conjugate binder.

Applications

The valeric acid chain is used to conjugate biotin to other chemical groups, taking
advantage of the free terminal carboxylic group
O
HN )J\NH

g """ COOH



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=XgnLkRJwQhvE8M&tbnid=eXmxEwpjGXHaeM:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Biotin_structure_JA.png&ei=8k9cUs3iFae60QXny4D4Bw&psig=AFQjCNHv9k5dUbs1EG-UIH1KH6h8HMaEFg&ust=1381867870627183

2. Biotinylation methods

-N-dydroxysuccinimide (NHS) esters: target at primary amine groups
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*Maleimides: target at sulfhydryl groups

O

O
NH
o N4
H 0 s OH NH
S N + H -
O Y/ N\/\N HO
O S\_gz
(0]
NH,




2. Biotinylation methods

*Free amine on the biotinylation reagents: target at carboxyl groups
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*Hydrazine based biotinylation reagents: target at sugars (oxidized to aldehydes
with sodium periodate, then condensation with biotinylation reagents)
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2. Biotinylation methods

*Biotinylated aldehyde: target at hydroxyamines, and hydrazines

o 3 (r
HN’LIMH :\f'ﬂo_

Hel  f=H i o! O:p 0050 g O-TEG
by e M e 5~ 0 po e e MH.-0-TEG IN
S e - M M Y- PE, pH 5.53 I

O 7 o} 4°C, 24 h _g-; )/
o
s)
A w7
HN™ “NH
=t ;:I_-.H H IS | G_;,_‘_GD;:} Dﬁ
' = - 4 -, --.' v r
RE g - H-LH..N_LH S L\-HO - _.b-.S . U._Tl__ - T';Ji- }1,-5 5
9 0
O
|
5]
{-;I"H
i |
: ™t

HM - N _ 0. 00, 0 AFane

H=} '\3“” T g .1 1) AF 488 NHNH, 4

g e N l“‘u S N L R e e, I - PEpH 735 4 °C. 2 h LN
u 3 - " . L-~ . 4 - 7 ._1 t—- -, -

) J ; i oomeT 2) 1M NaBHICN |
40012k s [
e
o | ]
| N
HN O NH I
v 0. 00 0
Heb =t " 0 | + g
S S ”..1 S S« M S N I
5 I '~ 5 I W E s

" 10 {1



2. Biotinylation methods

*Click chemistry: alkyne or azide
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3. Applications in drug delivery

Example I: A novel intravascular drug delivery method using endothelial
biotinylation and avidin-biotin binding

The use of a vascular catheter has allow the delivery of drugs to a limited
region selectively. However, the blood flow usually flushes away drugs as soon
as they are injected.

Solutions:
 endothelial cells were first biotinylated directly by biotin-LC-NHS
*Bound by an avidinated drug or, using avidin as a linker, a biotinylated drug
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Results:

The drugs that were fixed to the cells resist being flushed away with blood flow,
allowing continuous drug delivery in certain target organs




3. Applications in drug delivery

Example I1: Electrically controlled drug delivery from biotin-doped

conductive polypyrrole

Conducting polymers (e.g., polypyrrole) offer the possibility of controllavle
drug administration through electrical stimulation.

«Attach molecules to the surface of PPy through biotin-streptavidin coupling
«After attachment of the desired molecule to the biotin dopant, drug release is
triggered through electrical stimulation (3 V was applied, or an external field

being applied)
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