INSTRUCTIONS Thermo

CarboxyLink™ Immobilization Kit

Pub. No. MAN0011418

Rev. B.C
44899 Pub. Part No. 2160480.4
Number Description
44899 CarboxyLink Immobilization Kit, sufficient reagentsto prepare five affinity columns
Kit Contents:

CarboxyLink Columns, 5 x 2mL prepacked columns containing diaminodipropylamine (DADPA)
immobilized to crosslinked 4% beaded agarose in a 50% slurry 0f 0.02% sodiumazide (NaNs);
Activation Level: 16-20pumol amine/mL of settled resin

EDC [1-ethyl-3-(3-dimethylaminopropyl)carbodiimide], 5 x 60mg

Conjugation Buffer: BupH™ MES BufferedSaline Pack, 0.1M MES [2-(N-morpholino)
ethanesulfonic acid], 0.9% NaCl, pH 4.7 when reconstituted, 1 pack

Wash Solution, 120mL of 1M NacCl
Column Accessories, porous discs (6), white tips (5) and resin separator

Storage: Upon receiptstore kit at 4°C. EDC is best stored desiccated at -20°C. Product shipped at
ambient temperature.

Introduction

The Thermo Scientific CarboxyLink Immobilization Kit contains a crosslinked beaded agarose derivatized to contain
diaminodipropyl-amine (DADPA). The resulting resin contains reactive primary amines at the end ofa long spacerarm
(Figure 1) to which molecules may be conjugated by various means. The CarboxyLink Kit includes a crosslinker (EDC) to
covalently couple molecules containing carboxyl (-COOH) groups to the agarose resin. The kit is ideal for immobilizing
peptides forusein affinity purification of antibodies or other binding partners.

Although otheramine-reactive methods can be used forattachmentof molecules to the DADPA agaroseresin, the
carbodiimide EDC is unique among crosslinkers in enabling conjugationthrough carboxy lates. In near-neutral to acidic pH
buffer, EDC effectively reacts with carboxylates to forman intermediate ester that is reactive with nucleophiles such asthe
primary amines on DADPA. The resulting amide bond betweena molecule and theresin is stable and practically leak-proof
in most affinity purification methods. This kit is also suitable forimmobilization of oligonucleotides at 5"-phosphate groups
(see Additional Information section). In the presence ofimidazole, EDC reacts effectively with phosphate groups in much the
same manner as with carboxylates.
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Important Product Information

When using EDC, the Resin will couple peptides at their C-terminiand side chains of aspartic and glutamic acid
residues. Because peptidesalso contain primary amines (the N-terminus andtheside chain of lysineresidues), coupling
using EDCwill resultin polymerization of peptides as wellas theirimmobilization to the agarose resin. Usually such
polymerization is not detrimental for subsequent affinity purification methods.

When coupling water-insoluble peptides or other molecules, use water-miscible solvents such as ethanol, methanol,
DMSO or DMF. Dissolve the peptidein the water-miscible solventfirst, thenaddthis solution to the conjugation buffer.
Organic solvent concentrations upto 50% in the coupling reaction are compatible unless the peptideis known to
denature in this concentration.

EDC is moisture sensitiveand hydrolyzes quickly whendissolved in aqueous buffers. For best results, store the dry
powder reagent sealed tightly in its original vial in desiccant at -20°C. Equilibrate the vialto roomtemperature before
openingto avoid moisture condensation into the vial. Dissolve therequiredamount of reagentquickly and immediately
before use, and discard any unused solution.

Traditionally, MES bufferis used for EDC reactions becauseit does notcontaincompetingamines or phosphates, and it
effectively maintains optimal acid conditions for coupling. However, other buffers may be substituted if necessary, and
coupling will proceed effectively upto pH 7.2. Although phosphate buffer can reactwith EDC reducing conjugation
efficiency, it may be used if compensated by a greater excess of crosslinker. Acetate, Tris and glycine buffers reactwith
EDC or the O-acylisoureaintermediate and are not appropriate conjugation buffers. Also, avoid using buffers containing
thiols, which irreversibly bind and inactivate EDC. Halides such as iodide, chlorideand bromide have minimal effect on
EDC at pH 5-7.

Foradditional information about EDC (Product No. 22980), consult the instructions for the product.

The EDC/DADPA method canalso beused toimmobilize oligonucleotides through their 5"-phosphate groups; fora
generalized protocol, see Additional Information section at theend of these instructions.

Procedure for Peptide Immobilization
A. ReagentPreparation
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Coupling Buffer Dissolve contents of the BupH MES Buffered Saline Packin 500mL ultrapure water.

Note: For bufferstorage longer than 2 weeks, add sodiumazide (NaNs) to a final
concentrationof0.02% and store at 4°C.

Peptide Sample Dissolve 1-10mg of peptide in 2mL of Coupling Buffer. For estimation of coupling
efficiency following peptide coupling, measure the absorbance of this sample at 280nm.
(This method assumes that the peptide absorbs at 280nm; other wavelengths thatdetectthe
presence ofthe peptide vs. Coupling Bufferalone may be used).

Coupling Procedure
Equilibrate a CarboxyLink Column, a vial of EDC and the bottle of Wash Solution toroomtemperature.

Place the column into a 16 x 150mm test tube (in atest tuberack) or clamp the column in a laboratory stand. Remove
top and twist off bottomtab fromthe column, and allow the storage buffer to drain.

Note: Throughoutthe entire procedure, do notallowthe resin bedto become dry; add additional solution or replace the
bottomcap (white tips supplied) whenever the buffer drains down to thetop ofthe resin bed.

Equilibrate resin by adding 10mL of Coupling Bufferto the column and allowing it to drain.

Place bottomcap (a supplied whitetip) on column andadd the 2mL Peptide Sample to the column.

Replace top cap on the column and mixthe Sample/Resin slurry gently end overend for several minutes.

Add 0.5mL ofthe Coupling Bufferto the vial of EDC that has beenequilibratedto roomtemperature.
Immediately afterthe EDC is dissolved, addthe 0.5mL of reagent to the Sample/Resin slurry fromstep 5.

Place the top cap on thecolumn and mix the reactionslurry gently end-over-end for 3hours at roomtemperature.

Place the column upright. Allow several minutes for the resin to settle, then removethe topandbottomcaps and drain
the reaction solution into a clean collection tube.
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Without changing collectiontubes, gently add 2mL of Wash Solutionto thecolumn and collectthe 2mL of solution that
drains fromthe column. Replace the bottomcolumn cap.

Note: The collected sample (~4mL) contains the non-bound peptide. To measure coupling efficiency, compare the
absorbanceofthis solutionto the starting Peptide Sample, accounting for the two-fold dilution effect.

With the bottomcap in place, gentlyadd 2mL of Wash Solutionto the column soas not todisturbthe settled resin bed.

Insertaporous polyethylene discinto thecolumn and use the open end of the Resin Separator (or reverseend ofa
Pasteur pipette) to push it down to Immabove the settled resin bed.

Remove the bottomcap andallowthe column to drain into a new collection tube. Column flow will stop automatically
when the solutiondrains down tothe top porous disc.

If desired, add more Wash Solution (5-10mL) to the column to more thoroughly washthecolumn of non-bound peptide.
Equilibrate the column in an appropriatestorage buffer or binding buffer by passing 6mL throughthe column.

Forimmediate use ofthe column, equilibratewith a buffer appropriate forthe binding interaction. For storage ofthe
column, equilibrate with phosphate buffered saline (PBS) or other suitable buffer containing 0.05% sodiumazide, and
store the capped column uprightat 4°C.

General Protocol for Affinity Purification of Protein

Note: This protocol uses a gravity-flow column with a resin-bed volume of 2mL. The amount of protein sample neededand
incubationtime are dependentuponthe affinity systeminvolved (e.g., antibody-antigen interaction) and must be optimized.
Fora centrifuge column procedure, see instructions for Product No. 44894,

A

B.

Additional Materials Required

Binding/Wash Buffer: Phosphate Buffered Saline (PBS, Product No. 28372), Tris Buffered Saline (TBS, Product No.
28379) orotherbufferthatis compatible with the intended affinity interaction.

Sample: Prepare antigenor other molecule in Binding/Wash Buffer, or dilute sample 1:1in Binding/Wash Buffer
Elution Buffer: 1gG Elution Buffer (Product No. 21004) or0.1-0.2M glycinesHCI, pH 2.5-3.0

Neutralization Buffer (optional): ImL of high-ionic strength alkaline buffer such as 1M phosphate or LM Tris; pH9

Procedure

Note: Degas all buffers to avoid introducing air bubbles into the column. Throughout the procedure, do notallowthe resin
bed to become dry; replacebottomcap as soon as buffer drains down tothe top of resin bed.

1

2.
3.
4

C.

Equilibrate the prepared affinity column to roomtemperature.

Remove top and bottomcaps andallow excess storage solutionto drain fromcolumn.

Equilibrate column by adding 6mL of Binding/Wash Bufferand allowingit to drain from column.

Add Sample to column and allow it to flow into the resin bed. Forsamples <2mL, extend binding time by replacing the

bottomcap to stop flowforatime (e.g., 1 hour)afterthe sample hasenteredresin bed. Forsamples >2mL, extend
binding time by cappingto stop column flow after each 2mL volume of sample has passed into/throughtheresin bed.

Remove top cap and bottomcaps fromcolumn, place column in new collection tube, and wash the column with 12mL of
Binding/Wash Buffer.

Elute the bound protein by applying 8mL of Elution Buffer. Collect ImL (or 0.5mL) fractions. The pH ofeach fraction
can be adjustedto neutral by adding 50pL of Neutralization Buffer per ImL of collected eluate.

Monitorelution by absorbance at 280nm. Pool fractions of interestand exchange intoan appropriate storage buffer by
desaltingor dialysis.

Column Regeneration and Storage

Note: Regenerate the column soonafter elutionto prevent damage to the immobilized molecule by the low pH elution buffer.

1.
2.
3.

Wash column with 16mL of Binding/Wash Buffer to remove any residual protein and reactivate theresin.
Equilibrate column with 8mL of Binding/Wash Buffer containing 0.05% sodiumazide.
Replace bottomcap and add 2mL of Binding/Wash Buffer to the column and cap the top. Store column upright at 4°C.
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Troubleshooting

Problem Possible Cause Solution
Peptide not soluble in Peptide was hydrophobic | Use water miscible solvent(see Important Product Information) or
Coupling Buffer ornotsoluble at lowpH use phosphate-buffered saline, pH 7.2
Coupling efficiency EDC reagent was degraded | Use only previously unopened vials of EDC and use reagent
poor (hydrolyzed) immediately afterdissolvingvial contents or purchase new EDC
Poorflow rate in Air bubbles (large and Use procedure for removingair bubbles, see Tech Tip procedure
packed column visible ortoo smallto see) [ fromourwebsite - preventairbubble formationby usingonly

formed in resin bed degassedsolutions (e.g., solutions thathave been subjectedto
vacuumto remove excess dissolvedair)

Appendix

Procedure for Nucleic Acidor Oligonucleotide Immobilization Through 5°-Phos phate Groups

Nucleic acid affinity purification methods are more commonly performed ona smaller scale than that suited toa 2mL
column. Accordingly, the following protocol is presented as a batchmethod, and requires thata small portion of
CarboxyLink Resin be removed fromthe supplied 2mL column. Use 1uL of resin (2uL of mixed slurry) foreach 10ug of
oligonucleotide to be coupled.

A. Additional Materials Required

e Pipettors and pipette tips, including one wide-orifice (cut-tip) pipette tip for dispensing resin slurry
e Microcentrifugetubesand microcentrifuge

e 0.1M imidazole, pH 6

e Ultrapure DNase-and/or RNase-free water

Procedure

1. Mixthe column by end-over-endrotationto achieve a uniformresin suspension. Use a wide-orifice pipette tip to transfer
an appropriate volume of CarboxyLink Resin to a microcentrifuge tube.

2. Centrifuge the tube for 2 minutes at lowspeed (e.g., 1000 x g), then carefully remove and discard the supernatant.
Wash the resin 3-5times with two bed volumes of ultrapure water, centrifugingand removing the supernatant each time.

Foreach microliter of resin used, dissolve up to 10ug of DNA or RNA in 1uL of 0.1M imidazole, pH 6. Add the nucleic
acid solutionto the resin and mix well.

5. Weigh and dissolve 1mg of EDC in 67uL of 0.1M imidazole, pH 6. Foreach microliter ofresin used, add 2uL of the
EDC solution.

6. Mixtheresinreactionby shaking orrotating for 3hours at roomtemperature.
Centrifuge the tube and removethe supernatant, which contains the non-bound nucleic acid.

Wash the resin 3-5times with two bed volumes of water oran appropriatewash buffer (e.g., Tris-EDTA), centrifuging
and discarding the supernatant each time.

Additional Information Available on Our Website

e Centrifuge Protocol for Affinity Purification: See instructions for the related AminoLink Plus Immobilization Kit
(Product No. 44894)

e Tech Tip #12: Prepare molecules with poor solubility for immobilization on affinity supports
e Tech Tip #27: Optimize elution conditions forimmunoaffinity purification

e Tech Tip#7: Remove air bubbles fromcolumns to restore flow rate

e Tech Tip #29: Degas buffers for usein affinity and gelfiltration columns
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Related Thermo Scientific Products

28390 BupH MES Buffered Saline Packs, 10 packs

28372 BupH Phosphate BufferedSaline (PBS), 40 packs

22980 EDC [1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride)], 59
53154 UltraLink™ EDC/DADPA Immobilization Kit

20266 CarboxyLink Coupling Resin (diaminodipropylamine agarose), 25mL
21004 Pierce™ IgGHution Buffer, 1L

89896 Pierce Centrifuge Columns, 2mL, 25/pkg

89897 Pierce Centrifuge Columns, 5mL, 25/pkg

89898 Pierce Centrifuge Columns, 10mL, 25/pkg

General References (for EDC coupling chemistry)

Gilles, M.A. et.al. (1990). Stability of water-soluble carbodiimides in aqueous solution. Anal Biochem 184:244.
Grabarek, Z. and Gergely, J. (1990). Zero-length crosslinking procedure with the use of active esters. Anal Biochem 185:244-8.

Williams, A. and Ibrahim, I.A. (1981). A mechanism involving cyclic tautomers for the reaction with nucleophiles of the water-soluble peptide coupling
reagent 1-ethyl-3-(dimethyl amino)propyl)carbodiimide (EDC). J Am Chem Soc 103:7090-5.

Product References
Li, L. et.al. (2000). Retroviral cDNA integration: stimulation by HMG | family proteins. J Virol 74(23):10965-74.

Morrissette, J. M. et.al. (2003). Characterization of ryanodine receptor and Ca2+ -AT Pase isoforms in the thermogenic heater organ of blue marlin (makaira
nigricans). J Exp Biol 206:805-12.

Xainli, J. et.al. (2003). Epitope-specific humoral immunity to plasmodium vivax duffy binding protein. Infection and Immunity 71(5):2508-15.

Products are warranted to operate or perform substantially in conformance with published Product specifications in effect at the time of sale, as set forth in
the Product documentation, specifications and/or accompanying package inserts (“ Documentation™). No claim of suitability for use in applications regulated
by FDA is made. Thewarranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the Documentation, this
warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and intended usage. This warranty does not extend to
anyone other than Buyer. Any model or sample furnished to Buyer is merely illustrative of the general type and quality of goods and does not represent that
any Product will conform to such model or sample.

NO OTHER WARRANTIES, EXPRESS OR IMPLIED, ARE GRANTED, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANT IES OF
MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR NON INFRINGEMENT. BUYER’S EXCLUSIVE REMEDY FOR NON-
CONFORMING PRODUCTS DURING THE WARRANTY PERIOD IS LIMITED TO REPAIR, REPLACEMENT OF OR REFUND FOR THE NON-
CONFORMING PRODUCT (S) AT SELLER’S SOLE OPTION. THERE IS NO OBLIGATION TO REPAIR, REPLACE OR REFUND FOR PRODUCTS
AS THE RESULT OF (I) ACCIDENT, DISASTER OR EVENT OF FORCE MAJEURE, (II) MISUSE, FAULT OR NEGLIGENCE OF OR BY BUYER,
(1l1) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (V) IMPROPER STORAGE AND HANDLING OF
THE PRODUCTS.

The product is For Research Use Only.
Current product instructions are available at thermofisher.com. Fora faxed copy, call 800-874-3723 or contact your local distributor.

© 2017 Thermo Fisher Scientific Inc. All rights reserved. All (other) trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.
Printed in the USA.

Pierce Biotechnology PO Box 117 (815) 968-0747 Thermofisher.com
3747 N. Meridian Road Rockford, IL 61105 USA (815) 968-7316 fax

5



	Introduction
	CarboxyLink™ Immobilization Kit
	Important Product Information
	Procedure for Peptide Immobilization
	General Protocol for Affinity Purification of Protein
	A. Additional Materials Required
	B. Procedure
	C. Column Regeneration and Storage

	Troubleshooting
	Appendix
	Procedure for Nucleic Acid or Oligonucleotide Immobilization Through 5´-Phosphate Groups
	A. Additional Materials Required
	B. Procedure

	Additional Information Available on Our Website
	Related Thermo Scientific Products
	General References (for EDC coupling chemistry)
	Product References

