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Abstract: A reversible biotin affinity tag, 2-[N-(Biotin)-6-aminocaproate]-acetate (1), has been generated for the
efficient purification of peptides requiring N-terminal derivatization. This methodology is compatible with solid

phase peptide synthesis techniques. © 1998 Elsevier Science Ltd. All rights reserved.

While solid phase peptide synthesis reagents for the rapid affinity purification of peptides containing a free
amino terminus have been developed,! ! no analogous agents exist for the efficient purification of peptides
capped with simple, neutral, nonreactive N-terminal capping groups. Synthetic peptides are commonly capped at
the N-terminus to prevent the reactive and charged terminal amine from interfering with the structure and function
of a peptide. In the course of generating related families of peptides for structure/function analyses, we have
developed compound 1 (Scheme 1), a general, reversible affinity tagging agent for the rapid generation of puritied
N-terminal capped peptides. Compound 1 integrates the powerful binding properties of biotin'* into a

derivatization acent which also includes a 6-amino-canroic acid linker (to maximize the bhiotin bindine to avidin

rnva on agent which also inciudes a o-amine-caproic acic Hnker (o maximize the piolin binding to avidin
during the nurification stena)l3 and elvealate a malecule that nltimataly cerves ag the Notarminal canning oroin
Guring tn€ puriiicaiion sieps) 10 £1yChiate, a mdieCuie tnat uilimaiely serves as inc v-ierminai capping group.
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Compound 1 was designed to provide a strong and highly specific affinity interaction, facile peptide couplin
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compatibility with solid phase peptide synthesis and resin deprotection until affinity purification is comp]ete
(Scheme 1). The properties of the glycolate ester allow for efficient Fmoc-based peptide synthesis, which
employs acid-based deprotection schemes, followed by a mild basic treatment after affinity purification to liberate
peptide products. Synthesis and use of 1 by affinity purification indicate that the compound is an attractive agent
for purification of N-terminal capped peptides.
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N-termmal glycolate-capped peptides.
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Affinity tag, 1, was generated in 3 steps from commermally available starting materials (Scheme 2).
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The glycolate ester was formed by O-alkylation of N-benzyloxycarbonyl-6-aminohexanoic acid with benzyl
bromoacetate (1.0 eguiv.) in DMF at 50 °C for 12 hrs with an equivalent of diisonronvlethvlamine and a catalvtic
(L.oequiv.)m D at ol "L Ior 12 Ors will an equivaient o1 ausopropyieiinylamine and a catalytic

amount of tetrabutylammonium iodide. The product from this reaction was isolated by silica gel chromatography
(70% yield), dissolved in 3:1 THF/water, and deprotected under a hydrogen atmosphere in the presence of 3
mole% Pd/C as catalyst at O °C. After a total of 20 hrs, the amine product was isolated by filtration through Celite
and dried (63% yield). The free amine was dissolved in water and then coupled to an activated nitropheny! biotin
ester (1.0 equivalent) in DMF (2:1 DMF/water) in the presence of TEA (2.0 equiv.). After three hours at room
temperature, a single product was seen by TLC and the water was removed under vacuum. The concentrated
solution of 1 was brought to a concentration of 0.216 M by addition of DMF and was either directly coupled to

peptide or stored at -80°C until required. For these experiments the affinity functionality included a biotin

derivative. In nrincinle however. anv comnound with a carboxvlate could be linked thronogh an amide bond in the
derivative. In princCipie however, any compound with a carboxylate could be linked through an amide bond 1n the
final gunthatisr gtan ta affard o Aiffarant ravarcihla affinity graiie
di1ldl DY LHIUIUUIG Blby v aliulud a uiliviviie i vulidliule alllllll..y EIUUP

Compound 1 was attached to full length peptides by amide bond formation. Peptides tested for coupling
and for subsequent steps were synthesized by standard techniques from N%-(9-fluorenylmethyloxycarbonyl)
(Fmoc) amino acids on an automated peptide synthesizer, where an acetylation step was included after every
round of amino acid coupling to insure selective coupling of compound 1 to full length peptides only.'* Peptides
tested included representative short peptide P1 (Glc-F-S-R-5-NH3) and long peptide P2 (Glc-F-S-R-S-D-E-L-A-
K-L-L-R-L-H-A-G-NH3). Coupling was performed manually and typically proceeded as follows: The Fmoc
group of resin bound peptide (45.0 mg, 8.0 pmoles) was removed by incubating the resin in 2 mL of 20%
piperidine in DMF twice for 30 min. After the resin was washed with DMF (15 mL), a solution of 2-(1H-
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umol), and the 0.216 M solution of affinity tag in DMF (0.11 mL, 23.9 umol) was added. The mixture was
agitated continuously, and coupling was complete by 4 hrs as determined by the Kaiser test.!3 The resin was
washed with 15 mL DMF, resuspended in dichloromethane, and dried in vacuo. Side chain protecting groups
were removed and crude peptide cleaved from the resin with reagent K (33:2:2:2:1 trifluoroacetic
acid/water/thioanisole/phenol/ethane- dithiol) for 2 hrs.!® Filtered supernatant was reduced to a minimal volume.
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triturated, and washed with 2:1 ether/hexanes (6 x 1 mL), and iyophilized from water (1 mL) to afford the crude
affinity tag capped peptide.

Reagent 1 was selectively coupled to the amino terminus of full length peptides. Coupling to the resin-
bound peptide proceeded efficiently; analysis using a Kaiser test indicated that coupling was nearly complete n
under four hours. Furthermore, HPLC and ESI-MS analysis of the crude products cleaved from the resin

indicated that the afflmty cap was coupled cleanly, with little or no uncapped or miscapped peptide present.

Additionally, the peptide cap survived acidic cleavage from resin bound support. HPLC and ESI-MS analysis of
crnide nradnet fraom reaocent claavaoe chnwe that cide nroducte fram loce ar decomnocitinon of the cannine oronn
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Tagged peptide was isolated by avidin-based affinity column chromatography and released by cleavage of
the ester bond under mildly basic conditions to yield glycolate-capped peptide. Typically, avidin resin (0.5 mL of
3.6 mg avidin/mL agarose resin) was washed with 10 mL of pH 7.0 buffer (20 mM sodium phosphate. 500 mM
NaCl, 0.05% NaN3). The crude peptide solution (excess peptide relative to the number of avidin binding sites).
was resuspended in 0.5 mL pH 7.0 buffer, added to the column, mixed, and allowed to equilibrate over three
hours. The crude peptide solution and a 5 mL water wash of the resin were collected and stored at — 80 °C for use

in future purifications. The avidin column was washed with 5 mL of 1:1 water/acetonitrile, and 5 mL water. | mL

of 0.075 M 3-(Cy v!gbe&;vl:\minn\-’)-hv roxvpronanesulfonic acid (CAPSO) nH 9.5 buffer was added to the resin
/oM 1IeXylamunge)-2Z-nycroxypropanesulionic acid (CArFsQ) p ourier agdged to the resmn

A tha mivtnra wae agitatad and laft far Y74 b Mallantian Af tha ~aaliiman alitant and o 1 & mal ~f wwatar oh
and Wie miXwre was agitaied ana 181t 10 24 6. LoueClion o1 Uie COlumin S1uent and a 1.0 min O1 waler wasn

afforded N-terminal glycolate-capped peptide. Pure peptide was recovered at 76% yield as determined by HPL.C
analysis of the peptide solutions before and after affinity column purification and was the only high molecular
weight compound observed as determined by HPLC and ESI-MS analysis (Figure 1). Purified peptides were

either used directly, or stored in solution at — 80 °C.
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Figure 1. HPLC trace of peptide P2 before and after avidin purification.
0-70% gradient of acetonitrile/water/0.1% trifluoroacetic acid
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aid in the rapid screening of large
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