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Multiple Site Note: Multi Biotin structure example shown above is for three consecutive additions. Multi Biotin sites can be added
sequentially as multiple units as desired. Please indicate on your order request the number of units to be added. The code
[Bio-Multi] must be added in multiples to reflect the number of sites. Example for Dual Biotin the code must be entered twice;
[Bio-Multi] [Bio-Multi] and for Triple Biotin it will be [Bio-Multi] [Bio-Multi] [Bio-Multi] in the sequence where desired.

Biotin is an affinity label that can be incorporated at either the 5'- or 3'-end of an oligonucleotide, or at an internal position
using biotin dT or Amino bases for conjugation to biotin-NHS. Biotin has a high affinity for the bacterial protein, streptavidin,
which can be conjugated to a solid support (such as magnetic beads) for use as a capture and immobilization medium for a
biotinylated oligo. In the biotin phosphoramidite, the biotin is attached to a long spacer arm, which acts to minimize steric
hindrance between the biotin moiety and the oligo, thereby providing streptavidin easy access to the biotin. Biotinylated oligos
are most commonly used as probes or primers in a variety of in vitro and in vivo applications.

Besides their importance as nucleic acid probes, biotinylated oligonucleotides are also useful for the purification of DNA
binding proteins. In this context, the biotinylated oligonucleotide can be bound to a streptavidin matrix and used for either
column or spin chromatography. For isolation of DNA binding proteins, the streptavidin-biotin-oligonucleotide complex is
incubated with a crude cell extract containing nuclear proteins. Following appropriate washes, the proteins that bind
selectively to the oligonucleotide sequence can be eluted under conditions that disrupt the protein:DNA complex. Because
the binding of biotin to streptavidin is essentially irreversible and is resistant to chaotropic agents and extremes of pH and
ionic strength, the elution conditions can be relatively stringent. Dual Biotin

Dual Biotin modification specifically can be used to add multiple biotin moieties at the 5'- or 3'-end of an oligo. The most
common use of this modification is to incorporate two biotin (Dual Biotin) molecules in sequence (separated by a six-carbon
linker) at the 5'-end of an oligo.
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This "Dual Biotin" has higher binding affinity for streptavidin than that of a single biotin. The additional binding strength can be
critical for applications requiring the use of biotinylated DNA attached to streptavidin-coated beads at higher temperature (for
example, in PCR). Dual Biotin is known to prevent or effectively reduce loss of biotinylated DNA from such beads during
heating (1). Dual biotin also is used to label the linker primers in Serial Analysis of Gene Expression (SAGE) protocols (2).

For direct biotin-labeling of target RNA transcripts for microarray analysis, a special 3'-biotinylated donor nucleotide molecule
containing three biotin molecules in sequence was synthesized and then ligated to the target RNA using T4 RNA ligase. The
attachment of three biotins to RNA in this manner resulted in a 30% increase in target signal intensity and improved transcript
detection sensitivity (3) . Multi Biotin

Multi-Biotin is a modification that can be added sequentially as many units as desired based on the application. Use Dual
Biotin modification code [Bio-Dual] that is specific for two units of biotin.

For direct biotin-labeling of target RNA transcripts for microarray analysis, a special 3'-biotinylated donor nucleotide molecule
containing three biotin molecules in sequence was synthesized and then ligated to the target RNA using T4 RNA ligase. The
attachment of three biotins to RNA in this manner resulted in a 30% increase in target signal intensity and improved transcript
detection sensitivity (3) . Desthiobiotin

Desthiobiotin is a biotin derivative. Like biotin, desthiobiotin binds to streptavidin, but its binding affinity is considerably less
(2x10E-9 M) than that of biotin (4.0x10E-14 M) (1). Consequently, oligonucleotides labeled with desthiobiotin can be easily
displaced from streptavidin by biotin, thereby making recovery of the labeled oligo (for example, in affinity purification
protocols) from a streptavidin-coated support a relatively simple process (2). Desthiobiotin-labeled oligos can also be
conveniently eluted from streptavidin-coated supports by incubation in distilled water at 95C for 10 minutes (3). Gene Link
recommends substitution of of desthiobiotin for biotin for those cases where reversible capture of oligonucleotides is
desirable. Note that since desthiobiotin is in the form of an NHS ester, an active primary amino group (such as Amino Linker
C6) must first be incorporated into the oligonucleotide, to allow for subsequent conjugation to desthiobiotin NHS ester.

Desthiobiotin NHS modification is a post synthesis conjugation to a primary amino group thus an
additional modification with an amino group is required. A C6 or C12 amino group can be placed at
the 5' or for the 3' end a C3 or C7 amino and for internal positions an amino modified base is
used, e.g Amino dT C6. References
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