INSTRUCTIONS Thermo

Imject™ mcKLH Subunits
High Purity Research Grade

77649 1371.2

Number Description
77649 Imject mcKLH Subunits, High Purity Research Grade, 1mL, 20mg/mL in 0.22um filtered water
pH: 7-9

Molecular Weight: 350K and 390K

Appearance: Clear dark blue liquid, which may contain some particulate and fibers

Source: Megathura crenulata, giant keyhole limpet

Purity (MPLC-SEC): > 95%

Copper/protein ratio: 18.0-22.0mg/mL

Extinction Coefficient: 279nm (¢ = 1.4cm™ x mg™ x mL) and at 347nm (e = 0.4cm™ x mg™* x mL)
Native PAGE analysis: Two main characteristic bands co-migrating with ferritin (MW standard)
Endotoxin level: <11.7 USP-EU/mg

Storage: Upon receipt store at 2-8°C. Product is shipped at ambient temperature.

Introduction

Keyhole limpet hemocyanin (KLH) is an extremely effective carrier protein for generating antibodies. KLH produces a
strong immune response because of its large size (6-8 million daltons) and because it is isolated from a non-mammalian
source the giant keyhole limpet (Megathura crenulata). KLH is an oxygen carrier and therefore is a hemocyanin. KLH also
contains copper molecules that appear opalescent to dark blue when in solution.*®

Mariculture KLH (mcKLH) is isolated from the hemolymph of giant keyhole limpets that are maintained in marine tanks.
These limpets are not sacrificed during hemolymph collection and can therefore continue to supply mcKLH for an extended
period. Previously, limpets were harvested and then destroyed. Giant Keyhole Limpets inhabit shorelines and continual
harvesting from the wild threatens their population and results in the disruption of the local marine habitat.

Thermo Scientific™ Imject™ mcKLH Subunits consist of a mixture of two predominant subunits (350kDa and 390kDa).
This highly defined product allows researchers to use this formulation as an alternative to the cGMP formulation of KLH
subunits that are used in human clinical vaccine trials. This research grade material is designed for animal studies and should
not be used for human applications. Thermo Scientific™ Pierce™ Protein Biology can provide access to cGMP-grade
material of the KLH Subunits upon request. The mcKLH Subunits formulation does not contain any proprietary stabilizers or
preservatives, is packaged sterile and is low in endotoxin.

Antibodies can be generated by coupling haptens to the mcKLH Subunits using heterobifunctional cross-linkers,
homobifunctional cross-linkers, the Mannich reaction or many other methods.”® Sulfo-SMCC (Product No. 22322) and
Sulfo-MBS (Product No. 22312) are two of the most frequently used crosslinkers and a general protocol is described in this
document. For analytical purposes, the same peptide may be conjugated to maleimide activated BSA (Product No. 77116)
and used to measure specific anti-peptide antibody response in an ELISA. This method eliminates the interference of anti-
mcKLH subunit antibodies when determining the success of a humoral response to the peptide.

After the haptens are cross-linked to the mcKLH Subunits, the material is typically mixed with an adjuvant. The most
popular and powerful adjuvant is Freund’s Complete Adjuvant (Product No. 77140), which is an emulsion of attenuated
mycobacterium and mineral oil. When mycobacteria must be avoided, use Imject Alum Adjuvant (Product No. 77161),
which is a water-soluble adjuvant that mixes easily with the coupled mcKLH Subunits and does not cause tissue necrosis at
the injection site.
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Procedure for Conjugation using Sulfo-SMCC or SMCC

The following is a general protocol for coupling peptides to mcKLH Subunits. Coupling conditions may require optimization
for specific peptides depending on it solubility of and the immune response to the conjugate. For highly insoluble peptides,
test various concentrations of solvents (typically < 30% of the aqueous reaction) or solubilizing agents (i.e., non-ionic
detergents at 0.05%-1.0%) to determine optimal conjugation conditions.

A

Additional Materials Required

Desalting column such as Polyacrylamide Plastic Desalting Columns (Product No. 43426) or Thermo Scientific™
Slide-A-Lyzer™ Dialysis Cassettes

Sulfo-SMCC (Product No. 22322) or SMCC (Product No. 22360)

Ellman’s Reagent (Product No. 22582) to test for the presence of free sulfhydryl groups (-SH)

Phosphate Buffered Saline (e.g., BupH™ Phosphate Buffered Saline Packs: 0.1M phosphate, 0.15M NaCl; pH 7.2;
Product No. 28372)

Maleimide Activation of mcKLH Subunits
Add 200pL (4mg) of mcKLH Subunits to 300pL Phosphate Buffered Saline (PBS).

Add approximately 1mg sulfonated crosslinker to the mcKLH Subunit solution, or 50pL of 10-60mM non-sulfonated
cross-linker dissolved in DMSO or DMF (e.g., 1mg in 50uL of solvent).

Incubate for 60 minutes at room temperature or 30 minutes at 37°C.

Remove nonreacted cross-linker from the mcKLH Subunits using a desalting column. Use PBS as the desalting buffer,
and collect 500puL fractions. Locate the protein peak by measuring the absorbance at 280nm or by using the Pierce BCA
Protein Assay Reagent (Product No. 23225) in the microplate format (use 5uL sample per well).

Add EDTA to a final concentration of 5mM and store the maleimide-activated mcKLH at 4°C for up to one month.

Confirmation of Free Sulfhydryl (-SH) Groups on Peptide

Determine the amount of free -SH groups in the peptide preparation by performing the Ellman’s assay (see instructions
included with the Ellman’s Reagent, Product No. 22582).

Note: If free sulhydryls are not present, the peptide must be reduced to dissociate disulfide bonds using a solid-phase
reductant (Immobilized TCEP, Product No. 77712) or a free sulfhydryl group can be added using a modification reagent
such as Traut’s Reagent (Product No. 26101) or SATA (Product No. 26102). The instructions for these products will
provide information on the procedures.

Conjugation of Peptide to Maleimide Activated mcKLH Subunits

Dissolve up to 2mg of sulfhydryl-containing peptide in 200-500uL of PBS. Alternatively, if the peptide is freely soluble
add it as a solid to the activated mcKLH in solution. DMSO may be used to help solubilize peptides that have limited
solubility in aqueous systems.

Note: For best results use a 40-fold molar excess of the peptide (as a minimum) to the mcKLH Subunits. For example:
when using 5mg of mcKLH Subunits (4 x 10° Da) and the peptide has a molecular weight of 2000, then a 40-fold excess
= 1mg of peptide.

Add up to 2mg of peptide to 2mg of the maleimide activated mcKLH Subunits in PBS and incubate for 2 hours at room
temperature.

Note: To quantify the degree of conjugation, perform an Ellman’s assay on the peptide solution from step 1. For accurate
results, this initial assay of the non-conjugated peptide must be performed as soon as possible after reconstitution
because disulfide bonds can form even during short-term storage of the sulfhydryl-containing peptide.

Reserve a portion (20-50uL) of the solution to estimate the degree of conjugation.

Note: For injection purposes, it is not necessary to remove non-conjugated peptide from the preparation. Removal of the
non-conjugated peptide may be accomplished using a desalting column or by dialysis.
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E. Estimate Degree of Peptide Coupling to mcKLH Subunits

Perform the Ellman’s assay on the peptide sample before and after coupling to determine conjugation efficiency. Ellman’s
Reagent (5,5 -dithiobis-[2-nitrobenzoic acid]) reacts with sulfhydryl groups to produce a chromophore with maximum
absorbance at 412 nm (eq1, = 1.44 x 10*cm ™ M ™). Prepare a standard curve with known quantities of cysteine. The cysteine
produces a similar response to a peptide containing one free sulfhydryl group.

Related Thermo Scientific Products

77140 Imject Freund’s Complete Adjuvant, 5 x 10mL
77145 Imject Freund’s Incomplete Adjuvant, 5 x 10mL
77161 Imject Alum Adjuvant, 50mL

66382 Slide-A-Lyzer Dialysis Cassette Kit

45212 Melon™ Gel 1gG Purification Kit

45206 Melon Gel IgG Spin Purification Kit

44999 SulfoLink™ Immobilization Kit for Peptides
77666 Imject Maleimide-Activated mcKLH Spin Kit
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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. The warranty 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 WARRANTIES 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, (1) MISUSE, FAULT OR NEGLIGENCE OF OR BY BUYER,
(111) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (IV) IMPROPER STORAGE AND HANDLING OF
THE PRODUCTS.

Unless otherwise expressly stated on the Product or in the documentation accompanying the Product, the Product is intended for research only and is not to
be used for any other purpose, including without limitation, unauthorized commercial uses, in vitro diagnostic uses, ex vivo or in vivo therapeutic uses, or
any type of consumption by or application to humans or animals.

Current product instructions are available at www.thermoscientific.com/pierce. For a faxed copy, call 800-874-3723 or contact your local distributor.

© 2013 Thermo Fisher Scientific Inc. All rights reserved. All (other) trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.
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