
Spacers Introduction
Spacer modifcations C3, 9, C12 and 18 are used to insert a spacer arm in an oligonucleotide. These modifications can be
added in multiple additions when a longer spacer is required. 3’-Spacer C3 CPG may also act as a blocker of exonuclease
and polymerase activity at the 3’-terminus. dSpacer is used to introduce a stable abasic site within an oligonucleotide. See
"Photo-Cleavable" modification category for photo-cleavable Spacer.
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Spacers Design Protocols
Hydrophobic vs Hydrophilic Spacers—Design Considerations

Spacer 9 and Spacer 18 are polyethylene glycol (PEG)-based, and thus hydrophilic, while Spacers C3, C12, PC Linker, and
PC Spacer are aliphatic, and thus hydrophobic. Thus, when designing oligos that require one or more Spacer modifications, it
is important to consider possible effects of Spacer hydrophobicity/hydrophilicity on the properties of the oligo. For example,
post-synthetic labeling of an amino or thiol-modified oligo at the 5’-end with a dye, hapten or enzyme is commonly performed
in aqueous solution. The active amino or thiol group typically is attached to the oligo via a hydrophobic linker, and when
incorporated into long oligos or those with significant secondary structure, poor coupling of the label to the oligos is often
observed. Consequently, optimization of the coupling reaction may require incorporation of a hydrophilic spacer (such as
Spacer 18 or Spacer 9) next to the amino/thiol linker.
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Spacers Applications
Some common usages of Spacer phosphoramidites are to position various tags/labels at a desired length from an
oligonucleotide, to immobilize oligonucleotides to a solid phase (like a microsphere or microarray slide), or to form
non-nucleoside folds and hairpin loops within an oligonucleotide (1-3). Spacers can be placed anywhere within an oligo, and
multiple incorporations of a Spacer can be performed to effectively generate spacers of virtually any desired length. For
example, six successive incorporations of dSpacer were used to create the optimal separation for FRET between the donor
and acceptor fluorophores in energy transfer fluorescent sequencing primers (4).

In addition to being used as a spacer arm, the Spacer C3 modification also can be placed at the 3’-end of an oligonucleotide
to effectively block that end from enzymatic reactions (e.g., extension by PCR) (5). dSpacer and rSpacer also can be used to
mimic abasic sites in oligonucleotides slated for use in DNA damage/repair studies (6). Photocleavable linkers and spacers
can be used to introduce photocleavable tags/labels onto the ends of an oligo, or link two separate oligonucleotides through a
short, photocleavable spacer arm for use in photo-triggered hybridization applications (7).
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Modificaton Code List

Modification Code Catalog Number

Abasic Site (dSpacer abasic furan-THF) [dABS] 26-6435

PC Linker (photocleavable) [PCL] 26-6888

PC Spacer C3 (photocleavable) [PC-Sp-C3] 26-6889

rAbasic Site (rSpacer abasic furan) [rABS] 26-6442

Spacer 18 (hexaethyleneglycol) [Sp18] 26-6447

Spacer 9 [Sp9] 26-6440

Spacer C12 [SpC12] 26-6441

Spacer C2 [SpC2] 26-6637

Spacer C3 3' [SpC3-3] 26-6439T

Spacer C3 Internal [SpC3-Int] 26-6439I

Spacer C3-5' [SpC3-5] 26-6439F

Spacer C4 [SpC4] 26-6638

Spacer C6 [SpC6] 26-6945

Spacer C9 [SpC9] 26-6639
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Abasic Site (dSpacer tetrahydrofuran-THF)

Category Spacers
Modification Code dABS

Reference Catalog Number 26-6435

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 180.1
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PC Linker (photocleavable)

Category Photo Cleavable
Modification Code PCL

Reference Catalog Number 26-6888

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 259.15
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PC Spacer (photocleavable)

Category Photo Cleavable
Modification Code PC-Sp-C3

Reference Catalog Number 26-6889

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 344.26
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rSpacer

Category Spacers
Modification Code rABS

Reference Catalog Number 26-6442

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 196.09
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Spacer 18

Category Spacers
Modification Code Sp18

Reference Catalog Number 26-6447

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 344.3
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Spacer 9

Category Spacers
Modification Code Sp9

Reference Catalog Number 26-6440

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 212.14
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Spacer C12

Category Spacers
Modification Code SpC12

Reference Catalog Number 26-6441

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 264.3
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Spacer C2

Category Spacers
Modification Code SpC2

Reference Catalog Number 26-6637

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 125.04
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Spacer C3 3'

Category Spacers
Modification Code SpC3-3

Reference Catalog Number 26-6439T

5 Prime N

3 Prime Y

Internal N

Molecular Weight(mw) 138.06
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Spacer C3 Internal

Category Spacers
Modification Code SpC3-Int

Reference Catalog Number 26-6439I

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 138.06
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Spacer C3-5'

Category Spacers
Modification Code SpC3-5

Reference Catalog Number 26-6439F

5 Prime Y

3 Prime N

Internal N

Molecular Weight(mw) 138.06
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Spacer C4

Category Spacers
Modification Code SpC4

Reference Catalog Number 26-6638

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 153.09

C 1 Westchester Plaza, Suite 126, Elmsford, NY 10523 | Tel: 914-769-1192 | Email : support@genelink.com | www.genelink.com |
Print Date Version : January 2, 202626-6638.pdf Page 17



Spacer C6

Category Spacers
Modification Code SpC6

Reference Catalog Number 26-6945

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 180.06
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Spacer C9

Category Spacers
Modification Code SpC9

Reference Catalog Number 26-6639

5 Prime Y

3 Prime Y

Internal Y

Molecular Weight(mw) 222.3
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